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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 2016 for Teck’s coal mining operations in the Elk 
Valley.  

The objective of this report was to present the results from 2016 chronic testing, interpret test results by 
comparing to reference waters and evaluating 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 2016 quarterly and semi-annual toxicity testing: 

 Statistically significant test site responses compared to at least one reference water were observed for at 
least one test endpoint in toxicity tests conducted with Ceriodaphnia dubia (14 of 28 tests), 
Pseudokirchneriella subcapitata (10 of 28 tests), Hyalella azteca (8 of 12 tests), Oncorhynchus mykiss (13 
of 14 tests), and Pimephales promelas (1 of 12 tests). For quarters in which both reference waters were 
tested (i.e., Q2 and Q4), statistically significant test site responses compared to both reference waters were 
observed in tests with C. dubia (4 of 14 tests), P. subcapitata (4 of 14 tests), and O. mykiss (6 of 14 tests). 

 Of the tests for which a statistically significant response was identified in laboratory reports, approximately 
one third showed a significant effect relative to one but not both reference waters and/or had mean 
responses within the typical range of test organism performance in reference waters (characterized as a 
‘reference envelope’). For these tests, there is uncertainty regarding whether the results represent an 
adverse response to toxicants in the test water or variance in test organism performance related to 
background water quality. A review and statistical analysis of water chemistry did not identify any consistent 
relationships that could explain the statistically significant responses. 

 Eight tests exhibited a response that was statistically significantly different from reference, below the 
reference envelope, and potentially attributable to water quality constituents in test waters. Statistically 
significant adverse responses with C. dubia (test sites FR_FRCP1 in Q1, Q2, Q3, and Q4; GH_FR1 in Q2; 
LC_LCDSSLCC in Q2), P. subcapitata (FR_FRCP1 in Q1), and H. azteca (FR_FRCP1 in Q1) were 
associated with concentrations that were higher than the lowest level 1 benchmark from the Elk Valley 
Water Quality Plan (EVWQP) and/or effects concentrations determined in previous toxicity testing with Elk 
Valley waters. In all of the C. dubia tests listed above, nitrate may have contributed to the observed 
responses, although the evidence for nitrate toxicity as the primary explanatory factor is these experiments 
was weak based on a comparison to C. dubia responses in other quarterly tests. The Q1 FR_FRCP1 test 
with C. dubia was the only test with a significant result that appears to be potentially attributable to water 
quality parameters and that is consistent with responses observed in other quarterly tests.  

 The Q1 FR_FRCP1 test resulted in adverse effects attributable to water quality for three test species 
(C. dubia, P. subcapitata, and H. azteca). Water quality under winter low flow conditions at FR_FRCP1 is 
not representative of conditions in the upper Fording River (Teck 2017). The reach of the river upstream of 
FR_FRCP1 goes dry during low flow periods of the year. Current water quality and quantity data indicate 
that isolated surface water present at FR_FRCP1 during winter low-flow conditions is predominantly mine 
discharge water from Cataract Creek and is not representative for compliance monitoring of conditions in 
the Fording River. This observation may assist in explaining water quality data and chronic toxicity results 
obtained at FR_FRCP1 during low flow periods (Q1 and Q4) in 2016.   
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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 on quarterly and semi-annual chronic toxicity tests undertaken in 2016 for Teck’s coal mining operations in 
the Elk Valley. This study represents the second 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) 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 in Figure 1.1-1, includes ongoing 
Permit requirements for periodic testing of water samples at compliance points in the Elk Valley. This 
subprogram addresses Permit requirements in Section 9.8(ii). 

 Westslope Cutthroat Trout Gamete Study and Sublethal Toxicity Study Using Site Performance 
Objectives Mixtures. This supporting study, depicted in green in Figure 1.1-1, includes chronic toxicity 
tests required to satisfy Permit requirements specified in sections 9.8(i) and 9.8.2. Most of these tests 
entailed testing of site waters amended to concentrations of nitrate, sulphate, selenium, and cadmium equal 
to long-term site performance objectives (SPOs) specified in the Permit. Section 9.8(i) testing of westslope 
cutthroat trout (WCT) gametes was included in this supporting study because the WCT gamete test was 
conducted both in laboratory water (i.e., testing effects of maternally derived selenium) and with SPO 
mixture exposures (i.e., testing interactions between maternally derived selenium and waterborne 
constituents at SPO concentrations). Because the SPO Mixtures portion of this supporting study was 
completed in 2015 (Golder 2016), future Permit requirements are to Section 9.8(i) testing of WCT gametes, 
with a requirement to test every three years (i.e., next round scheduled for summer of 2018). 

 Nitrate and Sulphate Toxicity Studies. This supporting study, depicted in purple in Figure 1.1-1, 
addresses requirements for additional chronic testing of nitrate and sulphate. Requirements for additional 
nitrate testing are specified in the RAEMP approval letter and requirements for additional sulphate testing 
are specified in Permit Section 9.8.1. Both requirements are intended to address residual uncertainty for 
these substances at high hardness levels. Most of the required additional chronic testing of nitrate and 
sulphate was completed in the Fall of 2016, based on a study design reviewed by the Environmental 
Monitoring Committee (EMC). 
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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 provided this section of Golder’s 
report in order 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 Big Questions that will be re-evaluated at 
regular intervals as part of AMP updates throughout the duration of EVWQP implementation. For each Big 
Question, the AMP describes how the Big Question will be periodically re-evaluated, and how key uncertainties 
under the Big Question will be reduced.  

The AMP was submitted to the EMC and MOE 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. As 
the AMP is currently under review and in the process of being implemented, this is the first cycle where the 
monitoring programs are being explicitly reviewed to confirm all required monitoring is included. Gaps identified 
in review of 2016 annual reports will inform study design updates as required. 

The chronic toxicity testing program will support Big Question 2 (“Will aquatic ecosystem health be protected by 
meeting the long-term SPOs?”) and Big 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 Big Question 2 and adjustments that work under Big 
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 Big Question (e.g., toxicity 
testing of constituents at SPOs) indicate that an earlier review is needed.  The next 3-year AMP update is 
scheduled for July 2019. This chronic toxicity interpretive report supports the re-evaluation of Big 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?”). 

Figure 1.2-2 shows inputs and information flow for Big Question 5 and adjustments that work under Big 
Question 5 would inform. Routine monitoring under the RAEMP is the main source of information for answering 
Big 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 Big 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.   

March 2017 
Report No. 1523293-3200-3201 3  

 



 

2016 CHRONIC TOXICITY TESTING PROGRAM 

 
Figure 1.2-1: Overview of Elk Valley Chronic Toxicity Testing Program Linkages to Big Question 2 

 

Note: Figure is from Teck 2016a (Figure 9). 
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Figure 1.2-2: Overview of Elk Valley Chronic Toxicity Testing Program Linkages to Big Question 5 

   
Note: Figure is from Teck 2016a (Figure 18). 
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1.3 Objectives 
The purpose of this interpretive report is to present the results from 2016 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 requirements of Permit 107517 Section 10.2.4 (v) (date amended May 26, 2016). 

1.4 Incorporating Feedback from the Environmental Monitoring 
Committee 

Several pieces of feedback provided by EMC members on the 2015 chronic toxicity interpretive report (via 
written feedback and subsequent discussions during the 14 February 2017 conference call) were incorporated 
into the 2016 chronic toxicity interpretive report. Changes made in response to feedback were: 

 Consideration of control normalization to reduce or eliminate variation in test responses related to variable 
test organism performance among test batches (Section 2.3.2). 

 Consideration of seasonal variability in reference water responses when developing a pooled reference 
response envelope (Section 2.3.2). 

 Developing a pooled reference response envelope based on the mean and variability of mean reference 
responses rather than the mean and variability of individual test replicates (Section 2.3.2).  

 Use of principal component analysis (PCA) to develop a metric characterizing overall mine influence on 
water quality for correlation with response variables (Section 2.3.4). 

1.5 Report Organization 
The remaining sections of this report present the methods (Section 2.0), results (Section 3.0), uncertainty 
assessment (Section 4.0), summary of findings (Section 5.0), and recommendations (Section 6.0) for the 2016 
quarterly and semi-annual chronic toxicity testing program. 
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2.0 METHODS 
2.1 Field 
Water samples were collected from reference locations upstream of mining 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, AB) for toxicity testing (Section 2.2) and to ALS Environmental (ALS; Burnaby, BC) for chemical 
analysis. Weekly refresh samples were collected for toxicity tests longer than 7 days. 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 Location 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 

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(c) 

(a) 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.).  

(c) P. promelas tests in Q1, Q2, Q3, and Q4 were conducted using both untreated and copper-amended samples (Appendix B).  

Table 2.2-2 summarizes the number of tests conducted in 2016 for each test species and location. Following 
Permit requirements, quarterly (Ceriodaphnia dubia and Pseudokirchneriella subcaptiata) and semi-annual 
(Oncorhynchus mykiss) chronic toxicity tests were conducted using water collected from all non-reference 
locations listed in Table 2.1-1. The Fording River reference site (FR_UFR1) and Elk River reference site 
(GH_ER2) 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, whereas the Elk River reference site (GH_ER2) was tested in Q2 and Q4. Quarterly toxicity tests with 
Hyalella azteca and Pimephales promelas were conducted at a subset of locations 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). Laboratory control water tests were also 
conducted for each species and test date, as specified in Appendix B. 

Pimephales promelas tests in 2016 were conducted in both non-amended water and in copper-amended water. 
Copper-amended water was used to curtail growth of microbes in site water, as discussed in Appendix B. Per 
discussions with EMC1 and subsequent approval by MOE2, non-amended P. promelas test results are not 
included in the statistical analysis of quarterly chronic toxicity test result due to their unreliability for assessing 
toxicant-based responses. Results for non-amended water are provided in Appendix B. Results of tests 

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. 
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conducted subsequent to the MOE approval continue to support the appropriateness of the 10 µg/L copper 
amendment to fathead minnow toxicity tests; for example, the nitrate and sulphate testing in December 2016 
(Appendix D) indicated that microbial responses to survival and biomass endpoints were removed through 
copper amendment without introducing chemical toxicity to this species. 

Table 2.2-2: Summary of Quarterly and Semi-Annual Tests Conducted in 2016 (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, Q4 Q2, Q4 Q2, Q4 - - 
Test Site GH_ERC Q1, Q2, Q3, Q4 Q1, Q2, Q3, Q4 Q2, Q4 - - 

Michel Creek 
Test Site 

CM_MC2 Q1, Q2, Q3, Q4 Q1, Q2, 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 34 34 18 16 16 
(a) Stations are listed from upstream to downstream for each watercourse. 
(b) One test was conducted per test species, quarter, and station (i.e., each Q in this table represents one test). Q1 = quarter 1; Q2 = 

quarter 2; Q3 = quarter 3; Q4 = quarter 4. “-“ indicates that the test is not required under Permit 107517. 
(c) P. promelas tests in Q1, Q2, Q3, and Q4 were conducted using both untreated and copper-amended samples (Appendix B). 

2.3 Data Analysis 
2.3.1 Quality Assurance 
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 the acceptability criteria for the protocol, as it pertains to the 
health histories and sensitivity of the organisms, and that no deviations from the test procedures occurred that 
would influence the reliability of the data. 

2.3.2 Evaluation of Sources of Variance in Test Water Results 
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; environmental and toxicity modifying factor) 
and their effect on test responses, variation in concentrations of toxicants in test waters, and 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. 
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Organism Performance 
To evaluate whether temporal variation in test organism performance (batch sensitivity) was a potential 
confounding factor, mean responses in reference waters were plotted in comparison to the paired batch-specific 
laboratory control for each test species and endpoint. For P. promelas, responses in reference waters were 
plotted in comparison to the copper-treated laboratory control. Correlation coefficients were calculated for the 
Fording River and Elk River references separately and for both references combined. Endpoints with strongly 
correlated reference and control results were considered to reflect batch-specific variance in test organism 
performance. If responses were strongly correlated for an endpoint, then all response data for that endpoint 
(including reference waters and test waters) were control-normalized3 before performing subsequent 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.  

Organism Sensitivity 
To evaluate whether temporal variation in test organism sensitivity was a potential confounding factor, reference 
toxicant test data were summarized from laboratory reports and compared across test batches. For each test 
species and endpoint, effect concentrations from reference toxicant tests were expressed as a percentage of the 
historical mean reference toxicant effect concentration and plotted for visual examination. Values greater than 
100% indicate that organisms in that batch are less sensitive relative to the historical mean, whereas values less 
than 100% indicate organisms are more sensitive relative to the historical mean. Observations of organism 
sensitivity were considered qualitatively 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.   

Background Conditions 
To evaluate whether temporal or spatial variation in background water quality and its effect on test responses 
might be a confounding factor, statistical and qualitative methods were used to develop reference envelopes for 
mean responses for each endpoint; then evaluated whether these envelopes varied across years, quarters, or 
sites. Reference envelopes were developed for all test endpoints. The pooled reference response envelope is 
one of several tools used in the evaluation of test results, as described in the following section. The approach 
used herein to develop reference envelopes, as well as the envelopes themselves, are based on findings to 
date. The approach and reference envelopes developed herein are expected to undergo refinement with future 
chronic toxicity testing results.  

Reference envelopes were developed using the 2015 and 2016 quarterly results from Elk River and Fording 
River reference tests. Two-way or three-way analysis of variance (ANOVA) was used to evaluate the effect of 
each categorical factor (i.e., year, quarter, and site) and their interactions on test endpoints.4 For some 
endpoints, assumptions of the ANOVA related to normality and homogeneity of error variance were not strictly 
met, indicating a potential increase in the Type I error rate (i.e., an increased chance of a false positive result), 

3   𝑐𝑐𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜 − 𝑜𝑜𝑜𝑜𝑜𝑜𝑛𝑛𝑛𝑛𝑜𝑜𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛 𝑜𝑜𝑛𝑛𝑟𝑟𝑟𝑟𝑜𝑜𝑜𝑜𝑟𝑟𝑛𝑛 = �𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 𝑤𝑤𝑤𝑤𝑠𝑠𝑠𝑠𝑤𝑤 𝑤𝑤𝑠𝑠𝑠𝑠𝑟𝑟𝑟𝑟𝑟𝑟𝑠𝑠𝑠𝑠
𝑐𝑐𝑟𝑟𝑟𝑟𝑠𝑠𝑤𝑤𝑟𝑟𝑐𝑐 𝑤𝑤𝑠𝑠𝑠𝑠𝑟𝑟𝑟𝑟𝑟𝑟𝑠𝑠𝑠𝑠

� × 100  
 
4 For C. dubia and P. subcapitata, the Fording River reference water was tested in all quarters and the Elk River reference was tested in Q2 
and Q4, per Permit requirements. Therefore, two ANOVAs were conducted (one ANOVA with Fording River and Elk River Q2 and Q4 data, 
and one ANOVA with Fording River data for all quarters). 
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although ANOVA is generally considered to be robust to violations of these assumptions and the effect on error 
rate is expected to be small. Results of these analyses were still considered to be useful for the overall purpose 
of the ANOVA to inform a practical level of pooling. Responses in reference waters tested in 2015 and 2016 
were also plotted for visual assessment.  

If there was no significant effect of categories or their interactions on the endpoint (p > 0.05), responses from all 
reference tests were considered suitable for pooling and a single reference envelope was developed for that 
endpoint (i.e., it was concluded that variation in background water quality was not an important confounding 
factor).  If the two-way or three-way ANOVA indicated a significant effect of one or more categorical factors or 
interactions, then statistical and qualitative methods were used to develop a practical level of pooling. First, 
responses were visually assessed to identify tests that appeared to have unusually high or low responses 
relative to other reference tests. A one-way ANOVA was then conducted with individual tests as the categorical 
factor. Results of the one-way ANOVA were used to identify groups of test batches that were suitable for pooling 
based on having similar reference test responses. Reference envelopes were only developed if the ANOVA and 
post-hoc analysis identified a small number (one or two) of logical groupings of test batches that addressed a 
systematic effect of year or quarter. More complex variation among test batches was interpreted to mean that no 
practical pooling across batches is possible at this time, and that the most reliable basis for interpreting test 
water responses is by comparison to batch-specific reference tests. 

Tests identified as being suitable for pooling were used to calculate a pooled mean reference response. The 
grand mean (i.e., the mean of individual test means) and variability in mean reference responses (± 2 standard 
deviations of the grand mean) was calculated for each test endpoint. Thus, the approach used herein differed 
from that used in the 2015 interpretive report (Golder 2016) by describing the normal variability of mean 
reference responses, rather than describing the normal variability of individual replicate responses. Development 
of separate reference envelopes for groups of batches with distinct reference test results was intended to 
address potential confounding effects of background water quality and its effect on test responses. 

2.3.3 Evaluation of Test Results 
The results of each test were statistically compared to the Fording River reference (Q1 to Q4) and Elk River 
reference (Q2 and Q4) to assess whether significant adverse responses could be detected. 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 or Elk River reference waters.5 

Individual replicate and mean results for all endpoints were plotted. The pooled mean and variability in reference 
responses (± 2 standard deviations) developed using the approach described in the previous section were 
shown on these plots to illustrate the normal range of test organism responses observed in Fording River and 
Elk River reference waters tested in 2015 and 2016. Figure 2.3-1 shows an example data plot with annotation to 
explain how data plots were interpreted in Section 3.3.  

  

5 Q2 C. dubia and P. subcapitata tests in LC_LCDSSLCC water were reported under a separate reporting program in which CETIS 
significance tests were not presented. For these tests, responses were compared to reference waters using t-tests (if assumptions of 
normality and equality of variances were met) or Mann-Whitney U tests with Conover Inman post-hoc multiple comparisons (if assumptions 
were not met). 
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Figure 2.3-1: Example data plot. 

 

Test results were interpreted as follows: 

 Tests with mean endpoint results not significantly lower than both references were not considered to reflect 
an adverse response. 

 Tests with mean endpoint results significantly lower than one but not both references and/or within the 
reference envelope (i.e., within 2 standard deviations of the associated pooled reference mean) if a 
reference envelope was calculated, were considered to represent a possible adverse response, with 
elevated uncertainty. There is 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 example, statistically significant effects in some cases appeared to be the result of 
atypically low variability (assessed qualitatively, relative to variability observed in other quarterly tests) in 
the paired reference water test; in these cases, the low variability led to a small difference in test organism 
performance being identified as statistically significant. 

 Tests with mean endpoint results significantly lower than both references (or one if only one was tested in 
that quarter) and outside the reference envelope if a reference envelope was calculated were considered to 
represent a likely adverse response to the test water. 

2.3.4 Concentration-Response Analysis 
A concentration-response analysis was conducted to examine potential causes of adverse responses observed 
in 2016 quarterly and semi-annual tests. Methods used in the concentration-response analysis are summarized 
in Figure 2.3-2. Additional details are provided below. 

R
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po
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e

Grand mean

+ 2 SDM

- 2 SDM

Test site 2Test site 1

Elk River reference Fording River reference

Reference sites are plotted 
separately to show spatial 

variation in response to 
background water quality

Site means are plotted as 
horizontal bars for comparison 

to the reference envelope

Individual replicates are 
plotted to show within-

test variability

Open symbols show test sites with mean 
response statistically similar in pairwise 
tests to both reference sites in that quarter

Reference envelope “grand mean” 
is the average of mean responses 
across pooled reference tests

Reference envelope encompasses 
95% of mean responses for pooled 
reference tests (see Section 3.2.3 

for details of pooling) 

Filled symbols show test sites with mean 
response significantly different in pairwise tests 
from one or both reference sites in that quarter
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The analysis was conducted for all endpoints identified in the laboratory reports as being significantly reduced 
relative to the Fording or Elk River reference waters (i.e., including both possible and likely adverse responses, 
as described above). 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 and 2016 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-located) chemistry data depended on the duration of the test, as some tests 
entailed multiple measurements of chemical parameters. Ceriodaphnia 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. If a concentration was below the reported detection limit, the full detection 
limit was used. 

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

 Spearman rank order correlation 

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

 Graphical concentration-response analysis 

Figure 2.3-2: Decision framework for inclusion of endpoints and parameters in the concentration-response analysis.  
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Spearman rank order correlations were conducted using paired response and water chemistry data from all 
reference and test sites. Total concentrations were used for metals that have a chronic British Columbia water 
quality guideline (BC WQG) for the total fraction (e.g., copper) or that lack a chronic BC WQG (e.g., lithium). 
Dissolved concentrations were used for metals with a chronic BC WQG for the dissolved fraction (e.g., 
cadmium). 

Correlations were also conducted using responses paired with the first principal component identified via PCA of 
water quality data. The objective of this analysis was to test whether responses could be explained by an overall 
indicator of mine water influence on water quality, in addition to testing individual water quality parameters. 
PCA is a multivariate analysis technique used to describe patterns of inter-correlations among variables of 
interest. It calculates dominant components of variance from a matrix of chemical variables. These components 
reduce the multidimensional nature of the data while retaining much of the information from the original 
variables. Because the first principal component (PC1) accounts for the largest proportion of variance in the 
original dataset, PC1 scores were used in the Spearman rank correlation as an overall indicator of mine water 
influence on water quality. The percent of variance explained by PC1 is provided for each endpoint in Section 
3.4. Water quality variables were log10 transformed prior to conducting the PCA. PCA was conducted with the 
2016 water quality dataset only and with the pooled 2015 and 2016 water quality datasets. 

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 with significant correlations with a test response (p < 0.05) were 
carried forward to the graphical analysis.  

For parameters with significant correlations, concentrations in tests with a statistically significant response 
(relative to either reference water) were screened against chronic BC WQGs. Parameters with concentrations 
lower than the chronic BC WQG were not carried forward. 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 (i.e., met the first two conditions). PC1 scores with statistically 
significant correlations were also included in the graphical analysis as a combined indicator of exposure to mine-
affected water. To evaluate parameters that lack a chronic BC WQG but that 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. Water chemistry associated with each statistically 
significant response was also inspected to identify parameters that may have contributed to the observed 
response in that test. If the concentration of a parameter in a test with a statistically significant response was 
lower than concentrations measured in tests that did not have statistically significant results, then that parameter 
was considered unlikely to be causing toxicity. 

2.3.5 Comparison of 2015 and 2016 Quarterly Test Results 
Similarities and differences between test results in the 2015 program and 2016 program were summarized, 
focusing on the incidence of adverse responses by season and sampling location. The purpose of this 
comparison was to identify potential seasonal patterns (i.e., were adverse responses observed in the same 
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quarter and test species in 2015 and 2016) and to evaluate consistencies in the concentration-response analysis 
(i.e., were adverse responses attributed to the same constituents in 2015 and 2016). The repeatability of toxicity 
responses (or lack thereof) in samples tested under similar water quality conditions among years was used as a 
line of evidence in evaluating whether observed responses are likely to reflect test organism sensitivity to 
toxicants or some other source of variance.   

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, except the 
Q4 P. promelas FR_UFR1 test (Fording River reference). Survival and biomass endpoints in the copper-
amended Fording River site control were significantly lower than the copper-amended laboratory control. 
The adverse effect observed on survival and biomass in this sample was primarily related to mortalities that 
occurred in the final 24 hours of the test; survival on day 31 of exposure was 85 ± 10% (which was not 
statistically different from the control), but was 53.3 ± 9.4% the following day in this sample.  Dissolved 
oxygen measured in the sample on the final day of the test was 5.7 milligrams per litre (mg/L), which was 
lower than the typical dissolved oxygen level observed in the test, although within the protocol-specified 
acceptable range for this species. It is possible that stress associated with depressed dissolved oxygen 
contributed to the adverse effect (Appendix B-4).    

 Tests met all control acceptability criteria, except for the Q1 P. promelas copper treated test. Survival rate 
in the copper treated laboratory control was 56.7%, which is below the minimum post hatch survival of 70% 
specified by the test method. The Q1 copper amendments were conducted prior to the establishment of the 
10 micrograms per litre [µg/L] concentration; instead, 20 µg/L was added to test water to curtail microbial 
growth in the site water tests. Reduced survival in this test is likely related to the addition of copper. 
Because the copper treated laboratory control did not meet the acceptability criteria, Q1 results for P. 
promelas were not considered further herein6. Exclusion of the Q1 results is not expected to affect the 
overall interpretation for P. promelas quarterly results because there were no adverse effects for this 
species in Q1 relative to the copper-treated Fording River reference (Appendix B-1).   

 There were no deviations from the test methodologies, except 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).  

6 Exclusion of the Q1 P. promelas results was discussed at the EMC conference call on 30 November 2016.  
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 Planned modification to the P. promelas tests—P. promelas tests were conducted on untreated 
samples and following the addition of copper (20 µg/L in Q1; 10 µg/L in Q2 to Q4) to reduce potential 
adverse effects caused by fungi and microbes in the samples (Appendix B). Unamended and copper-
treated laboratory control results were similar in Q2, Q3, and Q4 (Appendix B-2, B-3, B-4).  

 Q4 O. mykiss test—Eggs were fertilized with milt pooled from two males rather than four as specified in 
the method, because the remaining samples of milt provided by the hatchery exhibited poor motility. 
The control met the acceptability criterion, indicating that the eggs were successfully fertilized and 
therefore this minor deviation is not expected to have affected test results (Appendix B-4).  

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

 Q1 C. dubia test—The C. dubia reference toxicant result for survival (LC50 = 1.8 g/L NaCl) was below 
the warning limit of two standard deviations of the historical mean (LC50 = 1.9 to 2.2 g/L NaCl), but was 
within three standard deviations of the historical mean. This level of divergence from a long-term mean 
is expected to occur by chance alone in 5% of cases (Appendix B-1).  

 Q4 P. promelas test—The result for survival in the P. promelas reference toxicant test 
(LC50 = 0.6 g/L NaCl) was marginally outside the historical two standard deviation range (LC50 = 0.7 to 
0.8 g/L NaCl); this is expected to occur by chance alone in 5% of cases. Moreover, the result for 
biomass in this reference toxicant test fell within the historical two standard deviation range, indicating 
that the fish were of acceptable sensitivity. Consequently, the results from this reference toxicant test 
were considered to be acceptable (Appendix B-4).   

 In Q3, growth results for P. promelas were identified as being anomalously high for one replicate in the 
copper-amended test (FR_FRCP1 replicate C). Fish in this replicate were re-weighed after removal from 
the weigh pans, since it was suspected that the pan weights may have been recorded incorrectly; data for 
these replicates were excluded from the statistical analysis because they were handled differently from 
other test replicates (Appendix B-3).  

 

3.2 Sources of Variance in Test Waters  
3.2.1 Organism Performance 
Endpoints with positively correlated reference and control results were considered to reflect batch-specific 
variance in test organism performance that could be reduced by control-normalization, such that the ability to 
detect a true toxicological response is improved. Mean responses in reference waters tested in 2015 and 2016 
are plotted against the mean response in the paired laboratory control test for C. dubia (Figure 3.2-1), P. 
subcapitata (Figure 3.2-2), H. azteca (Figure 3.2-3), O. mykiss (Figure 3.2-4), and P. promelas (Figure 3.2-5). 
Table 3.2-1 includes a description of these figures, correlation coefficients relating reference water results to the 
paired laboratory control, and rationales for decisions on control-normalization for each test species and 
endpoint.  
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Based on the rationale provided in Table 3.2-1, the following endpoints were control normalized for subsequent 
analyses: C. dubia reproduction, H. azteca dry weight, all four O. mykiss endpoints, and P. promelas length and 
biomass. The strongest evidence for batch sensitivity was observed for the C. dubia reproduction endpoint, 
where significant statistical correlation between laboratory and reference endpoint results was observed (Figure 
3.2-1). The P. subcapitata cell yield endpoint yielded substantially different test performance in laboratory 
negative controls and reference waters; this phenomenon is commonly encountered due to the beneficial effect 
of nutrients in natural waters relative to laboratory control water (Appendix B). 

Figure 3.2-1: Mean results for C. dubia reproduction (left) and survival (right) in laboratory control and reference waters 
tested in 2015 and 2016. 

 
Note: Correlation coefficients are provided in Table 3.2-1. 
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Figure 3.2-2: Mean results for P. subcapitata cell yield in laboratory control and reference waters tested in 2015 and 2016. 

 
Note: Correlation coefficients are provided in Table 3.2-1. 

Figure 3.2-3: Mean results for H. azteca growth (left) and survival (right) in laboratory control and Fording River reference 
waters tested in 2015 and 2016. 

 
Note: Correlation coefficients are provided in Table 3.2-1. 
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Figure 3.2-4: Mean results for O. mykiss survival (top left), viability (top right), length (bottom left), and weight (bottom right) in 
laboratory control and Fording River reference waters tested in 2015 and 2016. 

 
Note: Correlation coefficients are provided in Table 3.2-1.  
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Figure 3.2-5: Mean results for P. promelas survival (top left), normal development (top right), length (bottom left), and weight 
(bottom right) in laboratory control and Fording River reference waters tested in 2016. 

 
Note:  Hatch endpoint not shown. Hatch was 100% in laboratory control and reference waters in Q2 and Q4. In Q3, hatched was 98% in 

the reference and 92% in the control. Q1 data not shown based on rationale provided in Section 3.1. Correlation coefficients are 
provided in Table 3.2-1.   
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Table 3.2-1: Correlation Coefficients between Control and Reference Responses for Quarterly and Semi-
Annual Toxicity Test Endpoints 

Test Species Endpoint 
Correlation Coefficient (r2) 

Interpretation 
Elk River Fording 

River Combined 

C. dubia 

Reproduction <0.01 0.81 0.64 

Reproduction in Fording River reference water tests was 
positively correlated with responses observed in the paired 
laboratory control test. The lack of correlation observed for 
Elk River is related to one test (Q4 2015).  Reproduction in 
other Elk River reference tests appears to correlate with 
responses in the laboratory control. Overall, results support 
control-normalization of C. dubia reproduction.   

Survival 0.02 n/a n/a 
Survival was greater than or equal to 90% in all reference 
water and laboratory control tests. Overall, results do not 
support control-normalization of C. dubia survival. 

P. subcapitata Cell yield 0.96 0.18 0.19 

Cell yield in reference waters was inversely correlated to 
responses observed in the paired laboratory control.  
Overall, results do not support control-normalization of 
P. subcapitata cell yield. 

H. azteca 

Dry weight 

Insufficient 
data 

0.25 

Insufficient 
data 

Dry weight in Fording River reference water tests was 
positively correlated with responses observed in the paired 
laboratory control test. Overall, results support control-
normalization of H. azteca dry weight.   

Survival 0.14 

Survival was greater than or equal to 90% in all reference 
water and laboratory control tests, except Q1 2015 in the 
Fording River reference. Overall, results do not support 
control-normalization of H. azteca survival. 

O. mykiss 

Survival 0.18 0.99 0.31 Responses in Elk River and Fording River reference waters 
were positively correlated with responses observed in the 
paired laboratory control test. Correlations for survival, 
viability, and length were strongest for the Fording River, 
whereas correlation for weight was strongest in the Elk 
River. Overall, results support control-normalization of O. 
mykiss endpoints.   

Viability 0.34 0.96 0.49 

Length 0.5 0.81 0.29 

Weight 0.77 0.72 0.62 

P. promelas 

Hatch 

Insufficient 
data 

1 

Insufficient 
data 

Hatch was 100% in laboratory control and reference waters 
in Q2 and Q4. In Q2, hatch was 98% in the reference and 
92% in the control. The correlation coefficient is 1 because 
there are only two distinct points. There is insufficient 
information to evaluate the hatch endpoint. Therefore, 
results were not control-normalized.  

Survival 0.33 Survival and development in reference waters was inversely 
correlated to responses observed in the paired laboratory 
control. Overall, results do not support control-normalization 
of P. promelas survival and development. Development 0.25 

Length 0.91 Responses in Fording River reference tests were positively 
correlated with responses observed in the paired laboratory 
control test. Overall, results support control-normalization of 
P. promelas length and biomass.   Biomass 0.98 

n/a—Not applicable— Insufficient variance in response to conduct correlation analysis (i.e., all Fording samples had 100% survival). 

 

3.2.2 Organism Sensitivity 
Effect concentrations from reference toxicant tests are plotted in Figure 3.2-6 as a percentage of the historical 
mean reference toxicant effect concentration. With the exception of C. dubia survival in Q1 of 2016 and 
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P. promelas survival in Q4 of 2016, reference toxicant results were within two standard deviations of the 
historical mean (Section 3.1; Golder 2016).  

In 2015 and 2016, the majority of 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 3.2-6). The largest positive 
deviation from the historical mean was observed in Q2 2015 for O. mykiss viability (163% of the historical mean) 
and the largest negative deviations were observed in Q2 2016 for P. promelas biomass and Q4 2016 for 
O. mykiss viability (75% of the historical mean).  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 3.2-6: Reference toxicant data from 2015 and 2016 laboratory reports. 

 
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. 

3.2.3 Background Conditions 
As outlined in Section 2.3.2, statistical and qualitative methods were used to develop reference envelopes for 
mean responses. Development of separate reference envelopes for groups or batches with distinct reference 
test results 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. 
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Ceriodaphnia dubia 
Figure 3.2-7 shows control-normalized C. dubia reproduction in reference waters for quarterly tests conducted in 
2015 and 2016. Results are as follows: 

 A three-way ANOVA of Q2 and Q4 reference data indicated a significant effect of quarter (p = 0.007) and 
year (p = 0.009) on reproduction. Visual inspection of the data indicated that Q4 2015 control-normalized 
reproduction results were unusually high; this appeared to be caused by unusually low reproduction in the 
paired laboratory control (mean = 17.8 neonates). The Q4 2015 result was a distinct negative outlier to the 
correlation between reference and control responses shown in Figure 2.3-1. Two replicates in the Q4 2015 
laboratory control test had unusually low reproduction (9 or 10 neonates) compared to the remaining 
replicates in the test (18 to 23 neonates). Excluding the two low replicates, the mean number of neonates in 
the Q4 2015 laboratory control was 20; the latter is considered to be a better representation of test 
organism performance in that batch relative to the mean that includes the two low replicates. Therefore, Elk 
River and Fording River reference results from Q4 2015 were normalized to a mean number of neonates of 
20. When the three-way ANOVA was conducted with these revised Q4 2015 results, there was no 
significant effect of quarter, year, site, or interaction (p > 0.05). These results indicate that control-
normalized Q2 and Q4 results can be pooled to develop a mean reference response.  

 A two-way ANOVA with Fording River reference data indicated there was a significant interaction between 
quarter and year (p = 0.001). Visual inspection of the data indicated that Q4 2015 and Q1 2016 yielded 
atypically high reproduction, and this appeared to be caused by lower than average reproduction in the 
paired laboratory controls (mean = 17.8 and 21.5, respectively). The Q4 2015 laboratory control was 
adjusted to a mean of 20 neonates, based on the rationale provided in the previous bullet. For Q1 2016, 
one replicate had very low reproduction (3 neonates) compared to the remaining replicates (19 to 27 
neonates). Excluding the low replicate, the mean number of neonates in the Q1 2016 laboratory control 
was 24, which is considered to be a better representation of test organism performance in that batch than 
the mean including the low replicate. Therefore, Fording River reference results from Q1 2016 were 
normalized to a mean number of neonates of 24. When the two-way ANOVA was conducted with the 
revised Q4 2015 and Q1 2016 results, there was no significant effect of quarter, year, or interaction (p > 
0.05). These results indicate that control-normalized Fording River reference results can be pooled to 
develop a mean reference response. 

Overall, the results discussed above indicate that all Elk River and Fording River reference tests can be pooled 
to develop a mean reference response. The grand mean of control-normalized C. dubia reproduction in pooled 
Fording and Elk River reference tests (± 2 standard deviations) was 96% ± 16%.  

A reference envelope was not developed for survival due to lack of variance in the response endpoint; survival 
was 100% in reference waters tested in 2015 and 2016, except one test in Q2 2016 (Elk River reference; 90% 
survival). 
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Figure 3.2-7: Individual replicate and mean results for C. dubia reproduction in Elk River reference (n = 40) and Fording River 
reference (n = 100) water. 

 
Note: See Figure 2.3-1 for description of lines and symbols. 

 

Pseudokirchneriella subcapitata 
Figure 3.2-8 shows P. subcapitata cell yield in Fording River reference waters tested in 2015 and 2016. A three-
way ANOVA of Q2 and Q4 reference data indicated there was a significant effect of quarter (p < 0.001),  
year (p < 0.001), site (p = 0 0.004), interaction of quarter and year (p < 0.001), interaction of quarter and site 
(p < 0.001), and interaction of quarter, site, and year (p = 0.001). A two-way ANOVA of Fording River reference 
data also indicated a significant effect of year, quarter, and their interaction (p < 0.001). Therefore, a pooled 
reference response may not be appropriate for this test endpoint at this time. Variability in this endpoint is 
considered to be related to the ionic strength of the sample (Appendix B), which varies spatially, seasonally, and 
between years. Therefore, results for test sites were compared to batch-specific reference test(s) only.  

 

0

25

50

75

100

125

150

Grand mean

+ 2 SDM

- 2 SDM

R
ep

ro
du

ct
io

n 
(C

on
tro

l-N
or

m
al

iz
ed

)

Q1 Q2 Q3 Q4

Fording River reference (2016)Elk River reference (2016)

Fording River reference (2015)Elk River reference (2015) Test Mean

March 2017 
Report No. 1523293-3200-3201 24  

 



 

2016 CHRONIC TOXICITY TESTING PROGRAM 

 

Figure 3.2-8: Individual replicate and mean results for P. subcapitata cell yield in Elk River reference (n =40) and Fording 
River reference (n = 100) water. 

 

Note: See Figure 2.3-1 for description of lines and symbols. 

 
Hyalella azteca  
Figure 3.2-9 shows control-normalized dry weight in Fording River reference waters tested in 2015 and 2016. A 
two-way ANOVA indicated there was a significant effect of quarter (p = 0.033) and year (p = 0.001) on dry 
weight. Post-hoc analysis of the data indicated several distinct groups. Therefore, a pooled reference response 
may not be appropriate for this test endpoint at this time and results for test sites were compared to the batch-
specific reference test only. 

Figure 3.2-10 shows survival in Fording River reference waters tested in 2015 and 2016. Mean survival was 
greater than or equal to 92% in all tests with the exception of one Q1 test (2015). In Q1 2015, the mean survival 
was reduced due to 30% survival in a single replicate, compared to 70% to 90% survival in the other four 
replicates. This inconsistency in response among replicates exposed to the same test water suggests that the 
result may have reflected unusual conditions in a single test vessel, rather than an adverse response to the test 
water. Survival data from seven of the eight tests (i.e., all but Q1 2015) were pooled to develop a mean 
reference response. The grand mean of survival in pooled reference tests (± 2 standard deviations) was 97% ± 
7% (maximum survival of 100%).  

 

50

75

100

125

150

175

200
Q1 Q2 Q3 Q4

C
el

l Y
ie

ld
 (x

10
4

ce
lls

/m
L)

Fording River reference (2016)Elk River reference (2016)

Fording River reference (2015)Elk River reference (2015) Test Mean

March 2017 
Report No. 1523293-3200-3201 25  

 



 

2016 CHRONIC TOXICITY TESTING PROGRAM 

 

Figure 3.2-9: Individual replicate and mean results for H. azteca growth in Fording River reference (n = 40) water. 

 

Note: See Figure 2.3-1 for description of lines and symbols. 

Figure 3.2-10: Individual replicate and mean results for H. azteca survival in Fording River reference (n = 40) water.  

 

Note: See Figure 2.3-1 for description of lines and symbols. 
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Oncorhynchus mykiss 
Three-way ANOVAs were conducted for control-normalized O. mykiss endpoints to inform a practical level of 
pooling for reference responses. Results are as follows.  

Figure 3.2-11 shows O. mykiss survival in Elk River and Fording River reference waters tested in 2015 and 
2016. There was a significant effect of year (p = 0.029), interaction of year and site (p = 0.007), and interaction of 
year, site, and quarter (p = 0.009). Visual inspection of the data indicated that the Q2 2015 Elk River test had 
lower survival than other tests, and was therefore not included in the pooled reference envelopes developed for 
2016 test data. Exclusion of the Q2 2015 Elk River test is considered conservative because the lower response 
in this test would lower the reference envelope. A one-way ANOVA was conducted for the remaining tests. Mean 
survival was statistically similar in the seven remaining tests, indicating that responses can be pooled. Exclusion 
of the Q2 2015 Elk River results was considered conservative because responses in this test were lower than 
other tests (i.e., inclusion of this test would lower the reference range). The grand mean of control-normalized 
survival in pooled reference tests (± 2 standard deviations) was 93% ± 12%. 

Figure 3.2-12 shows O. mykiss viability in Elk River and Fording River reference waters tested in 2015 and 2016.  
There was a significant effect of year (p = 0.042), quarter (p = 0.029), interaction of year and site (p = 0.006), 
and interaction of year, site, and quarter (p = 0.013). Visual inspection of the data indicated that the Q2 2015 Elk 
River test had distinct results. This test was removed from the dataset and a one-way ANOVA was conducted for 
the remaining tests.  Mean viability was statistically similar in the seven tests, indicating that responses can be 
pooled. Exclusion of the Q2 2015 Elk River results was considered conservative because responses in this test 
were lower than all other tests (i.e., inclusion of this test would lower the reference range). The grand mean of 
control-normalized viability in pooled reference tests (± 2 standard deviations) was 92% ± 13%. 

Figure 3.2-13 shows O. mykiss length in Elk River and Fording River reference waters tested in 2015 and 2016. 
There was a significant effect of year on length (p = 0.033). Visual inspection of the data indicated that the Q4 
2015 Elk River test had distinct results. This test was removed from the dataset and a one-way ANOVA was 
conducted for the remaining tests. Mean length was statistically similar in the seven tests, indicating that 
responses can be pooled. Exclusion of the Q4 2015 Elk River results was considered conservative because 
responses in this test were lower than all other tests (i.e., inclusion of this test would lower the reference range). 
The grand mean of control-normalized length in pooled reference tests (± 2 standard deviations) was 101% ± 
3%. 

Figure 3.2-14 shows O. mykiss weight in Elk River and Fording River reference waters tested in 2015 and 2016.  
There was no significant effect of year, site, quarter, or any interactions on wet weight (p > 0.05), indicating that 
all reference tests can be pooled to develop a mean reference response.  The grand mean of control-normalized 
weight in pooled reference tests (± 2 standard deviations) was 102% ± 4%. 
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Figure 3.2-11: Individual replicate and mean results for O. mykiss survival in Elk River reference (n = 16) and Fording River 
reference (n = 16) water. 

 

Note: See Figure 2.3-1 for description of lines and symbols. 

 
Figure 3.2-12: Individual replicate and mean results for O. mykiss viability in Elk River reference (n = 16) and Fording River 
reference (n = 16) water. 

 

Note: See Figure 2.3-1 for description of lines and symbols. 
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Figure 3.2-13: Individual replicate and mean results for O. mykiss length in Elk River reference (n = 16) and Fording River 
reference (n = 16) water. 

 

Note: See Figure 2.3-1 for description of lines and symbols. 

 
Figure 3.2-14: Individual replicate and mean results for O. mykiss weight in Elk River reference (n = 16) and Fording River 
reference (n = 16) water. 

 

Note: See Figure 2.3-1 for description of lines and symbols. 
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P. promelas 
Figure 3.2-15 shows P. promelas hatch, normal development, and survival in Fording River reference waters 
tested in 2016. Hatch and normal development were statistically similar in Q2, Q3, and Q4, indicating that all 
reference tests can be pooled to develop a mean reference response. The grand mean of hatch in pooled 
reference tests (± 2 standard deviations) was 99% ± 2%. The grand mean of normal development in pooled 
reference tests (± 2 standard deviations) was 99% ± 2%.  

Mean survival was statistically similar in Q2 and Q3. Both Q2 and Q3 were significantly higher than Q47. These 
results indicate that Q2 and Q3 tests can be pooled to develop a mean reference response that is applicable to 
these quarters. The grand mean of survival in pooled reference tests (± 2 standard deviations) was 88% ± 14%.  

Figure 3.2-16 shows P. promelas length and biomass in Fording River reference waters tested in 2016. Mean 
biomass was significantly different in all quarters, indicating that a pooled reference response may not be 
appropriate for this test endpoint at this time. Mean length was significantly lower in Q2 relative to Q3. There is 
insufficient information at this time to develop a pooled reference envelope for this test endpoint. For the 
evaluation of test results, biomass and length results for test sites were compared to the batch-specific reference 
test only.  

 

7 The reduced survival and biomass in this sample was primarily related to mortalities that occurred in the final 24 hours of the test; survival 
on day 31 of exposure was 85 ± 10% (which was not statistically different from the control), but was 53.3 ± 9.4% the following day in this 
sample (Appendix B-4). Dissolved oxygen measured in the sample on the final day of the test was 5.7 mg/L, which was within the acceptable 
range for this species, but it is possible that stress associated with depressed dissolved oxygen contributed to the adverse effect (Appendix 
B-4). 
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Figure 3.2-15: Individual replicate and mean results for P. promelas hatch (top left), normal development (top right), and 
survival (bottom left) in Fording River reference (n = 12 per endpoint) water (2016 only). 

 

Note: See Figure 2.3-1 for description of lines and symbols. 
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Figure 3.2-16: Individual replicate and mean results for P. promelas length (left) and biomass (right) in Fording River 
reference (n = 12) water (2016 only). 

 

Note: See Figure 2.3-1 for description of lines and symbols. 

 

3.3 Test Results 
3.3.1 Ceriodaphnia dubia 
There was no evidence of statistically significant adverse effects on mean C. dubia survival in any test  
(Figure 3.3-1; Table 3.3-1; Table 3.3-2). The few individual replicates for which mortality was observed in Q1 and 
Q2 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. 

Reproduction was significantly reduced relative to the Fording River or Elk River references in four CM_MC2 
tests (Q1 to Q4), four FR_FRCP1 tests (Q1 to Q4), two EV_MC2 tests (Q2 and Q4), and all other test site waters 
tested in Q2 (GH_FR1, GH_ERC, EV_HC1, LC_LCDSSLCC) (Figure 3.3-2).  

For the Q1 CM_MC2 test and Q2 FR_FRCP1 test, mean reproduction was significantly lower than the Fording 
River reference, but was within the reference envelope (CM_MC2) or equal to the lower bound of the reference 
envelope (FR_FRCP1). It is uncertain whether these results indicate an adverse response or natural variance in 
test organism performance related to background water quality. For the remaining tests with significant results 
(CM_MC2 [Q2, Q3, Q4], FR_FRCP1 [Q1, Q3, Q4], EV_MC2 [Q2, Q4], GH_FR1 Q2, GH_ERC Q2, EV_HC1 Q2, 
LC_LCDSSLCC Q2), mean reproduction was lower than the reference envelope, and therefore may have 
indicated an adverse response to the test water. Evidence for adverse effects was equivocal for tests in Q2 
(except CM_MC2) because reproduction was significantly reduced relative to one but not both reference waters. 

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 2.3-1 for description of lines and symbols. 

Figure 3.3-2: Individual replicate and mean results for C. dubia reproduction in reference (Ref) and test site waters. 

 
Note: See Figure 2.3-1 for description of lines and symbols.   
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Table 3.3-1: Results of Quarterly and Semi-Annual Toxicity Tests (a,b) 

Quarter Location 

C. dubia P. subcapitata H. azteca P. promelas (copper treated) O. mykiss 

% 
Survival 

Reproduction 
(% control-
normalized) 

Cell Yield [× 104 
cells/mL] % Survival 

Dry weight 
(% control-
normalized) 

% Hatch % Survival 
Biomass 

(% control-
normalized) 

Length 
(% control 

normalized) 
% Normal 

Development 
Survival 

(% control-
normalized) 

Viability 
(% control-
normalized) 

Length 
(% control-
normalized) 

Wet Weight 
(% control-
normalized) 

Q1 

Fording River reference 100 114 ± 11 134.6 ± 8.1 100 ± 0.0 95 ± 4 100 ± 0.0 73.3 ± 13.3 99 ± 31 98 ± 7 100 ± 0.0 

— 

FR_FRCP1 90 60 ± 21 93.5 ± 7.0 100 ± 0.0 58 ± 14 93.3 ± 9.4 76.7 ± 8.6 104 ± 12 95 ± 6 97.7 ± 4.5 
GH_FR1 80 92 ± 45 119.5 ± 4.7 94.0 ± 8.9 88 ± 7 98.3 ± 3.3 96.7 ± 3.8 96 ± 7 91 ± 2 100 ± 0.0 
GH_ERC 90 101 ± 36 129.5 ± 9.3 — — 
EV_MC2 100 109 ± 14 130.3 ± 12.4 — — 
EV_HC1 100 113 ± 13 120.3 ± 6.4 — — 
CM_MC2 100 97 ± 16 121.8 ± 2.2 80.0 ± 15.8 58 ± 6 98.3 ± 3.3 93.3 ± 7.7 88 ± 2 90 ± 1 100 ± 0.0 
LC_LCDSSLCC 100 109 ± 16 129.5 ± 5.3 — — 

Q2 

Fording River reference 100 98 ± 14 107.9 ± 4.9 98.0 ± 4.5 104 ± 9 100 ± 0.0 93.3 ± 9.4 95 ± 7 95 ± 3 98.2 ± 3.6 84 ± 19 81 ± 15 103 ± 2 103 ± 2 
Elk River reference 90 74 ± 31 98.8 ± 5.3 — — 103 ± 8 101 ± 8 103 ± 1 103 ± 4 
FR_FRCP1 100 80 ± 16 78.8 ± 1.9 98.0 ± 4.5 51 ± 13 98.3 ± 3.3 93.3 ± 5.4 87 ± 11 96 ± 4 100 ± 0.0 80 ± 13 79 ± 8 99 ± 2 102 ± 5 
GH_FR1 90 74 ± 27 100.0 ± 5.9 98.0 ± 4.5 60 ± 21 96.7 ± 6.7 90.0 ± 11.6 92 ± 13 99 ± 5 100 ± 0.0 76 ± 13 77 ± 14 104 ± 1 101 ± 7 
GH_ERC 100 77 ± 15 103.8 ± 8.5 — — 81 ± 11 77 ± 9 102 ± 3 108 ± 8 
EV_MC2 100 77 ± 17 111.5 ± 8.1 — — 68 ± 5 66 ± 4 105 ± 3 113 ± 13 
EV_HC1 90 79 ± 16 113.5 ± 1.3 — — 86 ± 9 81 ± 11 102 ± 1 111 ± 3 
CM_MC2 100 43 ± 21 94.0 ± 4.2 94.0 ± 8.9 30 ± 7 100 ± 0.0 96.7 ± 6.7 99 ± 6 97 ± 2 100 ± 0.0 73 ± 11 73 ± 8 102 ± 1 101 ± 8 
LC_LCDSSLCC 100 67 ± 39 91.0 ± 4.8 — — 88 ± 16 78 ± 6 104 ± 2 97 ± 12 

Q3 

Fording River reference 100 99 ± 6 121.1 ± 6.5 100 ± 0.0 110 ± 3 98.3 ± 3.3 83.3 ± 6.7 100 ± 13 102 ± 3 100 ± 0.0 

— 

FR_FRCP1 100 67 ± 28 124.5 ± 4.8 98.0 ± 4.5 93 ± 13 96.7 ± 6.7 80.0 ± 10.9 107 ± 9 105 ± 3 100 ± 0.0 
GH_FR1 100 100 ± 12 118.0 ± 9.2 96.0 ± 5.5 97 ± 7 98.3 ± 3.3 88.3 ± 8.4 85 ± 7 102 ± 7 100 ± 0.0 
GH_ERC 100 95 ± 9 121.3 ± 6.6 — — 
EV_MC2 100 96 ± 9 120.0 ± 5.7 — — 
EV_HC1 100 89 ± 30 120.5 ± 6.6 — — 
CM_MC2 100 73 ± 18 107.5 ± 2.1 98.0 ± 4.5 113 ± 6 86.7 ± 10.9 63.3 ± 24.6 91 ± 25 106 ± 10 100 ± 0.0 
LC_LCDSSLCC 100 83 ± 21 119.5 ± 5.5 — — 

Q4 

Fording River reference 100 92 ± 11 154.3 ± 9.5 94.0 ± 5.5 113 ± 11 100 ± 0.0 53.3 ± 9.4 57 ± 10 98 ± 3 100 ± 0.0 91 ± 5 91 ± 2 101 ± 1 103 ± 3 
Elk River reference 100 95 ± 17 152.0 ± 8.1 — — 96 ± 5 97 ± 7 101 ± 1 103 ± 3 
FR_FRCP1 100 63 ± 20 141.0 ± 2.9 94.0 ± 8.9 95 ± 13 96.7 ± 3.8 80.0 ± 9.4 94 ± 8 103 ± 5 100 ± 0.0 54 ± 7 55 ± 6 98 ± 2 100 ± 3 
GH_FR1 100 83 ± 12 158.5 ± 1.9 86.0 ± 20.7 92 ± 37 98.3 ± 3.3 81.7 ± 8.4 92 ± 8 102 ± 3 100 ± 0.0 44 ± 20 46 ± 20 98 ± 4 105 ± 0 
GH_ERC 100 84 ± 18 156.8 ± 10.4 — — 98 ± 6 102 ± 6 97 ± 3 103 ± 4 
EV_MC2 100 66 ± 24 166.3 ± 2.2 — — 87 ± 9 88 ± 7 102 ± 1 110 ± 4 
EV_HC1 100 88 ± 13 157.8 ± 2.2 — — 60 ± 16 59 ± 14 98 ± 2 104 ± 3 
CM_MC2 100 68 ± 20 156.0 ± 10.1 98.0 ± 4.5 112 ± 8 100 ± 0.0 96.7 ± 3.8 92 ± 4 102 ± 2 100 ± 0.0 87 ± 16 84 ± 15 102 ± 1 110 ± 3 
LC_LCDSSLCC 100 94 ± 18 156.0 ± 4.5 — — 69 ± 8 70 ± 10 104 ± 1 116 ± 11 

 (a) Results presented as percent survival or endpoint mean ± standard deviation. 
(b) For any endpoint that was determined to be influenced by organism performance (Section 3.2.1), results are expressed as percent control normalized units. Raw results are provided for all endpoints in Table 3.3-2. 
Notes: Bold values = result significantly lower than Fording River reference. 
 Underlined values = result significantly lower than Elk River reference. 
- = not tested; mg = milligrams; mL = millilitre; mm = millimetres; % = percent; ± = plus or minus. 
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Table 3.3-2: Results of Quarterly and Semi-Annual Toxicity Tests – Raw Results (a,b) 

Quarter Location 
C. dubia P. subcapitata H. azteca P. promelas (copper treated) 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 

Fording River reference 100 24.5 ± 2.3 134.6 ± 8.1 100 ± 0.0 0.82 ± 0.03 100 ± 0.0 73.3 ± 13.3 1.4 ± 0.4 9.1 ± 0.7 100 ± 0.0 

- 

FR_FRCP1 90 12.8 ± 4.5 93.5 ± 7.0 100 ± 0.0 0.50 ± 0.12 93.3 ± 9.4 76.7 ± 8.6 1.5 ± 0.2 8.8 ± 0.6 97.7 ± 4.5 
GH_FR1 80 19.7 ± 9.6 119.5 ± 4.7 94.0 ± 8.9 0.75 ± 0.06 98.3 ± 3.3 96.7 ± 3.8 1.3 ± 0.1 8.5 ± 0.2 100 ± 0.0 
GH_ERC 90 21.7 ± 7.8 129.5 ± 9.3 - - 
EV_MC2 100 23.5 ± 3.0 130.3 ± 12.4 - - 
EV_HC1 100 24.3 ± 2.9 120.3 ± 6.4 - - 
CM_MC2 100 20.8 ± 3.5 121.8 ± 2.2 80.0 ± 15.8 0.50 ± 0.05 98.3 ± 3.3 93.3 ± 7.7 1.2 ± 0.0 8.4 ± 0.1 100 ± 0.0 
LC_LCDSSLCC 100 23.5 ± 3.4 129.5 ± 5.3 - - 

Q2 

Fording River reference 100 22.2 ± 3.3 107.9 ± 4.9 98.0 ± 4.5 0.91 ± 0.08 100 ± 0.0 93.3 ± 9.4 2.1 ± 0.1 9.2 ± 0.3 98.2 ± 3.6 69.2 ± 15.5 62.5 ± 11.3 19.7 ± 0.4 97.6 ± 2.0 
Elk River reference 90 16.8 ± 7.0 98.8 ± 5.3 - - 84.8 ± 6.5 77.9 ± 5.9 19.8 ± 0.2 97.1 ± 3.4 
FR_FRCP1 100 18.2 ± 3.7 78.8 ± 1.9 98.0 ± 4.5 0.44 ± 0.11 98.3 ± 3.3 93.3 ± 5.4 1.9 ± 0.2 9.3 ± 0.4 100 ± 0.0 66.1 ± 10.4 61.1 ± 6.4 19.0 ± 0.4 96.6 ± 4.7 
GH_FR1 90 16.9 ± 6.0 100.0 ± 5.9 98.0 ± 4.5 0.52 ± 0.18 96.7 ± 6.7 90.0 ± 11.6 2.0 ± 0.3 9.6 ± 0.5 100 ± 0.0 62.7 ± 10.3 59.3 ± 10.7 19.9 ± 0.2 95.8 ± 6.5 
GH_ERC 100 17.5 ± 3.4 103.8 ± 8.5 - - 66.1 ± 8.7 59.5 ± 6.7 19.5 ± 0.5 102.1 ± 7.3 
EV_MC2 100 17.5 ± 4.0 111.5 ± 8.1 - - 55.8 ± 3.9 50.8 ± 2.8 20.1 ± 0.5 106.7 ± 12.4 
EV_HC1 90 18.0 ± 3.6 113.5 ± 1.3 - - 70.5 ± 7.1 62.6 ± 8.8 19.5 ± 0.2 105.0 ± 3.0 
CM_MC2 100 9.7 ± 4.7 94.0 ± 4.2 94.0 ± 8.9 0.26 ± 0.06 100 ± 0.0 96.7 ± 6.7 2.2 ± 0.1 9.4 ± 0.2 100 ± 0.0 60.2 ± 9.0 56.1 ± 6.3 19.5 ± 0.3 95.8 ± 7.5 
LC_LCDSSLCC 100 15.3 ± 8.8 91.0 ± 4.8 - - 69.0 ± 7.2 61.6 ± 7.0 19.8 ± 0.3 97.7 ± 3.5 

Q3 

Fording River reference 100 25.9 ± 1.7 121.1 ± 6.5 100 ± 0.0 0.87 ± 0.02 98.3 ± 3.3 83.3 ± 6.7 0.9 ± 0.1 8.9 ± 0.2 100 ± 0.0 

- 

FR_FRCP1 100 17.6 ± 7.4 124.5 ± 4.8 98.0 ± 4.5 0.74 ± 0.10 96.7 ± 6.7 80.0 ± 10.9 1.0 ± 0.1 9.1 ± 0.3 100 ± 0.0 
GH_FR1 100 26.2 ± 3.2 118.0 ± 9.2 96.0 ± 5.5 0.77 ± 0.05 98.3 ± 3.3 88.3 ± 8.4 0.8 ± 0.1 8.8 ± 0.6 100 ± 0.0 
GH_ERC 100 24.9 ± 2.2 121.3 ± 6.6 - - 
EV_MC2 100 25.1 ± 2.2 120.0 ± 5.7 - - 
EV_HC1 100 23.3 ± 7.9 120.5 ± 6.6 - - 
CM_MC2 100 19.1 ± 4.7 107.5 ± 2.1 98.0 ± 4.5 0.89 ± 0.04 86.7 ± 10.9 63.3 ± 24.6 0.8 ± 0.2 9.2 ± 0.9 100 ± 0.0 
LC_LCDSSLCC 100 21.8 ± 5.6 119.5 ± 5.5 - - 

Q4 

Fording River reference 100 20.7 ± 2.5 154.3 ± 9.5 94.0 ± 5.5 0.71 ± 0.07 100 ± 0.0 53.3 ± 9.4 0.42 ± 0.07 7.5 ± 0.2 100 ± 0.0 85.0 ± 4.3 81.7 ± 1.9 20.0 ± 0.1 85.0 ± 2.1 
Elk River reference 100 21.3 ± 3.9 152.0 ± 8.1 - - 89.2 ± 5.0 87.5 ± 6.3 20.0 ± 0.3 85.2 ± 2.6 
FR_FRCP1 100 14.1 ± 4.5 141.0 ± 2.9 94.0 ± 8.9 0.60 ± 0.08 96.7 ± 3.8 80.0 ± 9.4 0.69 ± 0.06 7.9 ± 0.4 100 ± 0.0 50.0 ± 6.8 49.1 ± 5.2 19.5 ± 0.3 82.8 ± 2.5 
GH_FR1 100 18.6 ± 2.8 158.5 ± 1.9 86.0 ± 20.7 0.58 ± 0.23 98.3 ± 3.3 81.7 ± 8.4 0.67 ± 0.06 7.8 ± 0.2 100 ± 0.0 41.4 ± 18.3 41.4 ± 18.3 19.4 ± 0.9 86.8 ± 0.3 
GH_ERC 100 18.9 ± 4.0 156.8 ± 10.4 - - 91.7 ± 5.8 91.7 ± 5.8 19.2 ± 0.6 85.2 ± 3.5 
EV_MC2 100 14.9 ± 5.4 166.3 ± 2.2 - - 81.6 ± 8.5 79.0 ± 6.5 20.1 ± 0.2 91.2 ± 3.2 
EV_HC1 100 19.8 ± 2.9 157.8 ± 2.2 - - 56.3 ± 15.1 53.0 ± 12.4 19.3 ± 0.4 86.3 ± 2.3 
CM_MC2 100 15.3 ± 4.5 156.0 ± 10.1 98.0 ± 4.5 0.71 ± 0.05 100 ± 0.0 96.7 ± 3.8 0.67 ± 0.03 7.9 ± 0.1 100 ± 0.0 81.4 ± 14.9 75.4 ± 13.2 20.2 ± 0.2 90.9 ± 2.1 
LC_LCDSSLCC 100 21.2 ± 4.0 156.0 ± 4.5 - - 64.5 ± 7.4 62.8 ± 8.6 20.6 ± 0.2 96.2 ± 8.8 

(a) Results presented as percent survival or endpoint mean ± standard deviation. 
(b) For any endpoint that was determined to be influenced by organism performance (Section 3.2.1), results are expressed as percent control normalized in Table 3.2-1.  
Notes: Bold values = result significantly lower than Fording River reference. 
 Underlined values = result significantly lower than Elk River reference. 
- = not tested; mg = milligrams; mL = millilitre; mm = millimetres; % = percent; ± = plus or minus. 
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3.3.2 Pseudokirchneriella subcapitata 
Cell yield was significantly reduced relative to the Fording River or Elk River references in three CM_MC2 tests 
(Q1 to Q3), three FR_FRCP1 tests (Q1, Q2, and Q4), two GH_FR1 tests (Q1 and Q2), one EV_HC1 test (Q1), 
and one LC_LCDSSLCC test (Q2) (Figure 3.3-3). 

In two Q2 tests (CM_MC2 and GH_FR1), cell yield was significantly reduced relative to one but not both 
reference waters. 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. In the remaining tests with 
significant results, mean cell yield was significantly lower than the paired reference. These results may indicate 
an adverse response to the test water. 

The concentration-response analysis for P. subcapitata cell yield is presented in Section 3.4.2. 

 

Figure 3.3-3: Individual replicate and mean results for P. subcapitata cell yield in reference (Ref) and test site waters. 

 

Note: See Figure 2.3-1 for description of lines and symbols. 
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3.3.3 Hyalella azteca  
There was no evidence of statistically significant adverse effects on mean H. azteca survival in any test, with the 
exception of one Q1 test (CM_MC2) in which mean survival ranged from 60% to 100% in individual replicates 
(Figure 3.3-4). This inconsistency in response among replicates exposed to the same test water suggests that 
the statistically significant result may have reflected unusual conditions in test vessels, rather than an adverse 
response to the test water. 

Dry weight was significantly reduced compared to the Fording River reference in most tests. Exceptions were 
one test in Q1 (GH_FR1), one test in Q3 (CM_MC2), and two tests in Q4 (GH_FR1, CM_MC2) (Figure 3.3-5). 
Mean dry weight in these tests was lower than the paired reference test, and therefore may indicate an adverse 
response to the test water.  

The concentration-response analysis for H. azteca dry weight is presented in Section 3.4.3. 

 

Figure 3.3-4: Individual replicate and mean results for H. azteca survival in reference (Ref) and test site waters. 

 
Note: See Figure 2.3-1 for description of lines and symbols. 
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Figure 3.3-5: Individual replicate and mean results for H. azteca dry weight in reference (Ref) and test site waters. 

 
Note: See Figure 2.3-1 for description of lines and symbols. 

 

3.3.4 Oncorhynchus mykiss 
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). 

Survival (Figure 3.3-6) was significantly reduced in all Q2 tests, although results were equivocal for these tests 
because survival was significantly reduced relative to the Elk River reference but not the Fording River 
reference.  For three of the Q2 tests (GH_ERC, EV_HC1, LC_LCDSSLCC), mean survival was within the 
reference envelope. 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. In Q4, mean survival was 
significantly reduced in the majority of test site waters (exceptions were CM_MC2, EV_MC2, and GH_ERC). For 
the Q4 tests with significant results, mean survival was significantly lower than both references and outside of 
the reference envelope. These results likely indicate an adverse response to the test water. 

Viability (Figure 3.3-7) was significantly reduced in all Q2 tests, although results were equivocal for these tests 
because viability was significantly reduced relative to the Elk River reference but not the Fording River reference. 
For two of the Q2 tests (FR_FRCP1, EV_HC1), mean viability was within the reference envelope. 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. In Q4, mean viability was significantly reduced in the 
majority of test site waters (exceptions were EV_MC2 and GH_ERC). For the Q4 tests with significant results, 
mean viability was significantly lower than both references and outside of the reference envelope. These results 
likely indicate an adverse response to the test water. 
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Length (Figure 3.3-8) was significantly reduced in one Q2 test (FR_FRCP1) and one Q4 test (GH_ERC) relative 
to both references. For the FR_FRCP1 test, mean length was within the reference envelope. There is 
uncertainty as to whether this result represents an adverse response to the test water or variance in test 
organism performance related to background water quality. For the GH_ERC test, mean length was significantly 
lower than both references and outside of the reference envelope. This result likely indicates an adverse 
response to the test water. 

There was no evidence of adverse effects on O. mykiss weight in any test (Table 3.3-1; Table 3.3-2; Figure 
3.3-9). 

Concentration-response analyses for O. mykiss survival, viability, and length are presented in Section 3.4.4. 

 
Figure 3.3-6: Individual replicate and mean results for O. mykiss survival in reference (Ref) and test site waters. 

 
Note: See Figure 2.3-1 for description of lines and symbols. 
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Figure 3.3-7: Individual replicate and mean results for O. mykiss viability in reference (Ref) and test site waters. 

 
Note: See Figure 2.3-1 for description of lines and symbols. 

Figure 3.3-8: Individual replicate and mean results for O. mykiss length in reference (Ref) and test site waters. 

 
Note: See Figure 2.3-1 for description of lines and symbols.   
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Figure 3.3-9: Individual replicate and mean results for O. mykiss weight in reference (Ref) and test site waters. 

 
Note: See Figure 2.3-1 for description of lines and symbols. 

 

3.3.5 Pimephales promelas 
There was no evidence of adverse effects on hatch rate (Figure 3.3-10), survival (Figure 3.3-11), biomass 
(Figure 3.2-12, length (Figure 3.3-13), or development (Figure 3.3-14), except for hatch rate and survival in the 
Q3 CM_MC2 test. In this test, reduced survival was largely associated with one replicate (replicate A) and 
occurred primarily between days 6 and 12 of exposure (Appendix B-3). Thus, the pattern of effects observed in 
this copper-amended sample was consistent with an effect caused by microbial activity (i.e., sporadic mortality 
phenomenon), suggesting that the 10 μg/L amendment may have been insufficient in this case to fully control 
microbial effects in this case. Excluding replicate A, the remaining replicates for sample CM_MC2 yielded 
survival of 75.6 ± 3.8%, which was not significantly different from the Fording River reference (Appendix B-3). 

In Q4, P. promelas survival and biomass were lower in the Fording River reference relative to test sites. The 
reduced survival and biomass in this sample was primarily related to mortalities that occurred in the final 24 
hours of the test; survival on day 31 of exposure was 85 ± 10% (which was not statistically different from the 
control), but was 53.3 ± 9.4% the following day in this sample (Appendix B-4).  Dissolved oxygen measured in 
the sample on the final day of the test was 5.7 mg/L, which was within the acceptable range for this species, but 
it is possible that stress associated with depressed dissolved oxygen contributed to the adverse effect.  

Responses in test site waters in Q4 were not significantly different than the paired laboratory control 
(Appendix B-4) and mean survival in test site waters was within the reference envelope. Furthermore, the mean 
P. promelas survival and biomass responses in Q4 at all test sites were similar to the responses at the same test 
sites observed in Q2 and Q3. Overall, even though survival and biomass were lower in the Q4 reference water, 
the available information indicates no evidence of adverse effects on survival and biomass in test site waters. 
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Concentration-response analysis for P. promelas hatch is presented in Section 3.4.5. 

Figure 3.3-10: Individual replicate and mean results for P. promelas hatch rate in reference (Ref) and test site waters. 

 
Note: See Figure 2.3-1 for description of lines and symbols. 

 
Figure 3.3-11: Individual replicate and mean results for P. promelas survival in reference (Ref) and test site waters.  

 
Note: See Figure 2.3-1 for description of lines and symbols. 
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Figure 3.3-12: Individual replicate and mean results for P. promelas biomass in reference (Ref) and test site waters. 

  
Note: See Figure 2.3-1 for description of lines and symbols.  

 
Figure 3.3-13: Individual replicate and mean results for P. promelas length in reference (Ref) and test site waters. 

 
Note: See Figure 2.3-1 for description of lines and symbols.  
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Figure 3.3-14: Individual replicate and mean results for P. promelas development in reference (Ref) and test site waters. 

 
Note: See Figure 2.3-1 for description of lines and symbols. 

3.4 Concentration Response Analysis 
Concentration-response analyses were conducted for endpoints that were significantly reduced in one or more 
test site waters relative to reference waters (i.e., C. dubia reproduction, P. subcapitata cell yield, H. azteca 
growth, O. mykiss survival, viability, and length, and P. promelas hatch)8. Response data paired with water 
chemistry data are shown in Appendix C, Tables C-1 to C-5. Spearman rank order correlations are shown in 
Appendix C, Tables C-6 to C-10. Concentrations of parameters in tests with statistically significant responses are 
screened against chronic BC WQGs in Appendix C, Table C-11. The following sections present the results of the 
concentration-response analysis for each endpoint listed above. 

3.4.1 Ceriodaphnia dubia Reproduction 
The four Order constituents (dissolved cadmium, nitrate, sulphate, total selenium; Figure 3.4-1) and seven 
additional parameters were carried through to graphical analysis (Table C-6). The additional parameters 
(dissolved organic carbon [DOC], total lithium, total Kjeldahl nitrogen [TKN], total organic carbon [TOC], total 
suspended solids [TSS], turbidity, and total vanadium; Figure 3.4-2 and Figure 3.4-3) included those with 
statistically significant negative Spearman rank correlations and that did not screen out when compared to water 
quality guidelines. PC1 scores for the 2015 and 2016 combined dataset (which accounted for 35.1% of the 
variance) and the 2016 dataset only (which accounted for 31.5% of the variance) did not have statistically 
significant negative Spearman rank correlations (Table C-6).  

8 P. promelas survival was significantly reduced in one test. Because the reduced survival was consistent with sporadic mortality 
phenomenon (Section 3.3.5), this endpoint was not included in the concentration-response analysis. H. azteca survival was significantly 
reduced in one test. Because the inconsistency in response among replicates exposed to the same test water suggests that the result may 
have reflected unusual conditions in the test vessels (Section 3.3.3), this endpoint was not included in the concentration-response analysis.   
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None of the evaluated parameters exhibited a consistent concentration-response relationship across all tests 
(Figure 3.4-1 to Figure 3.4-3). Concentrations of most parameters in tests with a statistically significant result 
were equal to or lower than concentrations in reference waters and/or test site waters with non-significant results 
(Table C-1) and/or were lower than a chronic BC WQG (Table C-11). 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 non-significant results, and that were greater than a chronic BC WQG (when such exists), 
were: 

 CM_MC2 (Q1, Q3)—Concentrations of sodium and strontium in these tests were higher than reference 
waters and test site waters with non-significant results. However, the strontium concentration in these tests 
(0.32 mg/L in Q1 and 0.34 mg/L in Q3) 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. The 
sodium concentrations in these tests (13 mg/L in Q1 and 11.2 mg/L in Q3) were an order of magnitude 
lower than the reported IC25 for C. dubia of 122 mg/L sodium tested as NaCl9. Because the toxicity of 
sodium salts is primarily attributable to the corresponding anion (Mount et al. 1997) and the sodium 
concentrations in test waters were an order of magnitude lower than the effect concentration, sodium is not 
likely contributing to toxicity. Extensive testing by Mount et al. (2016) with C. dubia as a follow up to Mount 
et al. (1997) experiments determined “sodium salts being less toxic than salts of other cations”. Overall, no 
water quality parameter was identified as a potential cause of the statistically significant result in these 
tests. 

 CM_MC2 (Q2), GH_ERC (Q2)—Turbidity in the CM_MC2 test (6.5 Nephelometric Turbidity Units [NTU]) 
and GH_ERC test (5.7 NTU) were only slightly higher than the Q2 EV_MC2 test in 2015 (4.7 NTU) that had 
a non-significant result. Therefore, turbidity is unlikely to be the cause of observed responses. Overall, no 
water quality parameter was identified as a potential cause of the statistically significant result in these 
tests. 

 CM_MC2 (Q4), EV_HC1 (Q2)—Concentrations of all parameters were equal to or lower than 
concentrations in reference waters and/or test site waters with non-significant results (Table C-1, Table C-
11). No water quality parameter was identified as a potential cause of the significant result in these tests. 

 EV_MC2 (Q2)—Concentrations of DOC, ortho-phosphate, phosphorus, TOC, TSS, turbidity, and total 
vanadium were higher than reference waters and test site waters with non-significant results. The 
vanadium concentration in this test (0.0019 mg/L) was several orders of magnitude lower than the federal 
WQG of 0.12 mg/L (Environment Canada 2016), indicating that it is not as plausible explanation for toxicity. 
Phosphorus is a constituent that may result in ecological changes in the receiving environment under long-
term discharge conditions, but does not have the potential for direct aquatic toxicity at the concentrations 
observed in these samples. DOC and TOC are considered toxicity-modifying factors rather than toxicants, 
indicating that these parameters are not likely contributing to toxicity; furthermore, moderate levels of DOC 
supplementation have an ameliorative effect on potential toxicants (e.g., divalent metals cations) in surface 
water through formation of organic ligand complexes that reduce the bioavailable fraction of these 
substances. The TSS concentration in this test (24.9 mg/L) was only slightly higher than observed in the Q2 
EV_MC2 test in 2015 (23.4 mg/L) that had non-significant results, indicating that TSS is unlikely to be the 

9 Report available at: http://www2.dupont.com/Clean_Technologies/es_MX/assets/downloads/appendix_j1.pdf   
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cause of observed responses. Turbidity in this test (10.8 NTU) was 2.3 to 83 times higher than 
concentrations in reference waters and/or test site waters with non-significant results. Turbidity, or some 
factor associated with the turbid sample condition, may have contributed to the statistically significant 
response in this test. 

 EV_MC2 (Q4)—Concentrations of DOC, ortho-phosphate, TOC, and turbidity in this test were higher than 
reference waters and test site waters with non-significant results. As discussed in the previous bullet, ortho-
phosphate, TOC, and DOC would not be expected to contribute to toxicity and DOC tends to reduce toxicity 
to many constituents. Turbidity in this test (5.46 NTU) was only slightly higher than the Q2 EV_MC2 test in 
2015 (4.7 NTU) that had non-significant results. Turbidity is unlikely to be the cause of observed responses. 
Overall, no water quality parameter was identified as a potential cause of the statistically significant result in 
this test. 

 FR_FRCP1 (Q1)—Concentrations of nitrate, selenium, and sulphate in this test were greater than the 
lowest level 1 benchmark from the EVWQP (Table C-11).10  The sulphate concentration in this test (765 
mg/L) was slightly lower than the IC20 value for sulphate in alkalinity-supplemented Fording River water 
(840 mg/L) (Golder 2013), indicating that it is close to the threshold for toxicity to C. dubia. The 
concentration of nitrate in this test (27.9 mg/L NO3-N) was approximately equal to the level 2 benchmark 
from the EVWQP (28.2 mg/L NO3-N at hardness of 1,120 mg/L as CaCO3). The level 2 benchmark is 
associated with 20% effect on C. dubia reproduction, indicating that nitrate may have contributed to the 
observed response in this test. The selenium concentration in this test (209 µg/L) was higher than the 
maximum concentration tested in a mixture toxicity study that resulted in no adverse effects (149 µg/L) 
(Golder 2013), so it cannot be ruled out that selenium may have also contributed to the observed response 
in this test. Titanium was also higher than test site waters with non-significant results, but this difference 
was small (less than 20%). In addition to these parameters, lithium, TDS, and several parameters related to 
TDS (e.g., calcium) were also higher in this test than concentrations in reference waters and/or test site 
waters with non-significant results. The lithium concentration in this test (0.0585 mg/L) was lower than the 
reported IC25 of 0.32 mg/L for C. dubia (Kszos et al. 2003)11, indicating that it is not likely contributing to 
toxicity. TDS in this test (1,520 mg/L) was higher than the IC20 for TDS in alkalinity-supplemented Fording 
River water (1,322 mg/L) (Golder 2013), indicating that TDS may have contributed to the observed 
response in this test. In summary, parameters that may have contributed to the observed response in this 
test are nitrate, selenium, TDS, or a combination of these factors.  

 FR_FRCP1 (Q2, Q3, Q4)—Concentrations of nitrate and selenium in these tests were greater than the 
lowest level 1 benchmark from the EVWQP (Table C-11). The concentration of nitrate in Q2 (7.35 mg/L 
NO3-N), Q3 (11.9 mg/L NO3-N), and Q4 (10 mg/L NO3-N) were approximately equal to the level 2 
benchmark from the EVWQP (7.7 mg/L NO3-N at hardness of 305 mg/L as CaCO3, 11.5 mg/L NO3-N at 
hardness of 455 mg/L as CaCO3, and 11.4 mg/L NO3-N at hardness of 453 mg/L as CaCO3). The level 2 
benchmark is associated with 20% effect on C. dubia reproduction observed in Fall 2013 testing, indicating 

10 As discussed further in Section 2.4, 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 2017).  
11 Sodium has been shown to ameliorate lithium toxicity (Kszos et al. 2003). The sodium concentration in the Q1 FR_FRCP1 test (2.18 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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that nitrate may have contributed to the observed responses in these tests. The selenium concentrations in 
Q2 (31.6 µg/L), Q3 (56.4 µg/L), and Q4 (51.3 µg/L) were 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. In addition to these parameters, TOC in Q2 was also higher than 
concentrations in reference waters and/or test site waters with non-significant results. As discussed in the 
previous bullet, TOC would not be expected to contribute to toxicity. Overall, nitrate is the only parameter 
identified that may have contributed to the observed response in these tests.    

 GH_FR1 (Q2)—Concentrations of nitrate and selenium in this test were greater than the lowest level 1 
benchmark from the EVWQP (Table C-11). The concentration of nitrate in this test (6.45 mg/L NO3-N) was 
slightly lower than the level 2 benchmark from the EVWQP (7.8 mg/L NO3-N at hardness of 312 mg/L as 
CaCO3), indicating that nitrate may have contributed to the observed response in this test. The selenium 
concentration in this test (29 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), indicating that it is not likely contributing 
to toxicity. Overall, nitrate is the only parameter identified that may have contributed to the observed 
response in this test.    

 LC_LCDSSLCC (Q2)—The concentration of nitrate in this test (6.33 mg/L NO3-N) was slightly lower than 
the level 2 benchmark from the EVWQP (7.4 mg/L NO3-N at hardness of 293 mg/L as CaCO3), indicating 
that nitrate may have contributed to the observed response in this test.  
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Figure 3.4-1: Mean reproduction of C. dubia versus concentrations of dissolved cadmium (top left), nitrate (top right), total 
selenium (bottom left), and sulphate (bottom right). 

 
Note: Symbols indicate reference waters (blue × = 2015; blue + = 2016), test site waters with mean results statistically similar to the paired 

reference (blue ○ = 2015; blue Δ = 2016), and test site waters with mean results significantly lower than the paired reference 
(green ○ = 2015; green Δ = 2016). Test site waters in 2016 with significant results are labelled with the test site and quarter. Lines 
are grand mean of Elk and Fording River references (solid grey line) plus or minus two standard deviations of means in the pooled 
batches (± 2 SDM) (dashed grey lines) (see Figure 2.3-1 for description). 
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Figure 3.4-2: Mean reproduction and concentration of dissolved organic carbon (top left), total lithium (top right), total Kjeldahl 
nitrogen (bottom left), and total organic carbon (bottom right). 

 
Note: Symbols indicate reference waters (blue × = 2015; blue + = 2016), test site waters with mean results statistically similar to the paired 

reference (blue ○ = 2015; blue Δ = 2016), and test site waters with mean results significantly lower than the paired reference 
(green ○ = 2015; green Δ = 2016). Test site waters in 2016 with significant results are labelled with the test site and quarter. Lines 
are grand mean of Elk and Fording River references (solid grey line) plus or minus two standard deviations of means in the pooled 
batches (± 2 SDM) (dashed grey lines) (see Figure 2.3-1 for description). 
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Figure 3.4-3: Mean reproduction and concentration of total suspended solids (top left), turbidity (top right), and total vanadium 
(bottom left). 

 
Note: Symbols indicate reference waters (blue × = 2015; blue + = 2016), test site waters with mean results statistically similar to the paired 

reference (blue ○ = 2015; blue Δ = 2016), and test site waters with mean results significantly lower than the paired reference 
(green ○ = 2015; green Δ = 2016). Test site waters in 2016 with significant results are labelled with the test site and quarter. Lines 
are grand mean of Elk and Fording River references (solid grey line) plus or minus two standard deviations of means in the pooled 
batches (± 2 SDM) (dashed grey lines) (see Figure 2.3-1 for description).  
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3.4.2 Pseudokirchneriella subcapitata Cell Yield 
The four Order constituents (dissolved cadmium, nitrate, sulphate, total selenium; Figure 3.4-4), and seven 
additional parameters with statistically significant negative Spearman rank correlations (DOC, phosphorus, total 
titanium, TKN, TOC, TSS, and total vanadium; Figure 3.4-5 and Figure 3.4-6) that did not screen out when 
compared to water quality guidelines, were carried through to graphical analysis (Table C-7). PC1 scores for the 
2015 and 2016 combined dataset (which accounted for 35.1% of the variance) and the 2016 only dataset (which 
accounted for 31.5% of the variance) did not have statistically significant negative Spearman rank correlations 
(Table C-7).  

None of the evaluated parameters exhibited a consistent concentration-response relationship across all tests 
(Figure 3.4-4 to Figure 3.4-6). Concentrations of most parameters in tests with a significant result were equal to 
or lower than concentrations in reference waters and/or test site waters with non-significant results (Table C-2) 
and/or were lower than a chronic BC WQG (Table C-11). 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 non-significant results, and that were greater than a chronic BC WQG (when such exists), were: 

 CM_MC2 (Q1, Q3): Concentrations of sodium and strontium in these tests were higher than reference 
waters and test site waters with non-significant results. However, the strontium concentration in these tests 
(0.32 mg/L in Q1 and 0.34 mg/L in Q3) were more than an order of magnitude lower than the reported IC20 
of 36 mg/L for P. subcapitata (McPherson et al. 2014), indicating that it is not likely a contributor to toxicity. 
The sodium concentrations in these tests (13 mg/L in Q1 and 11.2 mg/L in Q3) were more than an order of 
magnitude lower than the reported P. subcapitata IC50 of 342 mg/L for sodium as NaCl12. Because the 
toxicity of sodium salts is primarily attributable to the corresponding anion (Mount et al. 1997) and the 
sodium concentrations in this test was an order of magnitude lower than the effect concentration, sodium is 
not likely contributing to toxicity. Overall, no water quality parameter was identified as a potential cause of 
the statistically significant result in this test. 

 CM_MC2 (Q2): Concentrations of all parameters were equal to or lower than concentrations in reference 
waters and/or test site waters with non-significant results (Table C-2). No water quality parameter was 
identified as a potential cause of the significant result in this test. 

 EV_HC1 (Q1): The concentration of selenium in this test was higher than the lowest level 1 benchmark 
from the EVWQP, which was derived for invertebrates. The concentration of selenium in this test (36.7 
µg/L) is lower than the highest concentration in the Golder (2013) mixture toxicity test that resulted in no 
significant adverse effects to P. subcapitata cell yield (139 µg/L). Overall, no water quality parameter was 
identified as a potential cause of the statistically significant result in this test. 

 FR_FRCP1 (Q1): Concentrations of nitrate, selenium, and sulphate in this test were greater than the lowest 
level 1 benchmark from the EVWQP (Table C-11).13 Nitrate and sulphate are not expected to have 
contributed to toxicity in this test because the test site concentrations (27.9 mg/L NO3-N and 765 mg/L) 
were lower than the highest concentrations tested in the Golder (2013) mixture toxicity study that reported 

12 Report available at: http://www2.dupont.com/Clean_Technologies/es_MX/assets/downloads/appendix_j1.pdf   
13 As discussed further in Section 2.4, 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 2017).  
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no adverse effects to this species (41 mg/L NO3-N and 931 mg/L). The concentration of selenium (209 
µg/L) in this test was higher than the range tested in the mixture toxicity study. Titanium was also higher 
than test site waters with non-significant results, but this difference was small (less than 20%). In addition to 
these parameters, lithium, TDS, and several parameters related to TDS (e.g., calcium) were also higher in 
this test than concentrations in reference waters and/or test site waters with non-significant results. The 
concentration of TDS in this test (1,520 mg/L) was approximately equal to the highest concentration in the 
Golder (2013) mixture toxicity test that resulted in no significant adverse effects to P. subcapitata cell yield 
(1,498 mg/L). The concentration of lithium in this test was greater (more than 20%) relative to reference 
waters and/or test site waters with non-significant results. Overall, no constituent was identified as a likely 
explanation for the observed response, although it could not be definitively determined whether lithium, 
selenium, and/or titanium contributed to the statistically significant response in this test. Titanium and 
lithium are not normally considered to be toxicants to aquatic life. There are no BC, Canadian Council of 
Ministers of the Environment (CCME), or US EPA WQGs for the protection of aquatic life for these 
constituents, and as of January 2017, the US EPA ECOTOX database does not have titanium or lithium 
toxicity data. Therefore, it is unlikely that these parameters contributed to the observed response in this 
test. 

 FR_FRCP1 (Q2, Q4), GH_FR1 (Q1, Q2), LC_LCDSSLCC (Q2): Concentrations of nitrate and selenium in 
these tests were greater than the lowest level 1 benchmark from the EVWQP (Table C-11), except for 
selenium in the LC_LCDSSLCC test. Concentrations of nitrate (range: 6.33 to 12.7 mg/L NO3-N) and 
selenium (range: 29 to 51.3 µg/L) were lower than the highest concentrations tested in the Golder (2013) 
mixture toxicity study that reported no adverse effects to P. subcapitata (41 mg/L NO3-N and 139 µg/L), 
indicating that these parameters are not likely contributing to toxicity. In the Q2 FR_FRCP1 test, TKN was 
also higher than test site waters with non-significant results, but this difference was small (less than 4%). 
Therefore, TKN is unlikely to be the cause of observed responses. Overall, no water quality parameter was 
identified as a potential cause of the statistically significant result in these tests. 
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Figure 3.4-4: Mean cell yield of P. subcapitata versus concentrations of dissolved cadmium (top left), nitrate (top right), total 
selenium (bottom left), and sulphate (bottom right). 

 
Note: Symbols indicate reference waters (blue × = 2015; blue + = 2016), test site waters with mean results statistically similar to the paired 

reference (blue ○ = 2015; blue Δ = 2016), and test site waters with mean results significantly lower than the paired reference 
(green ○ = 2015; green Δ = 2016). Test site waters in 2016 with significant results are labelled with the test site and quarter. 
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Figure 3.4-5: Mean cell yield P. subcapitata versus concentrations of dissolved organic carbon (top left), phosphorus (top 
right), total titanium (bottom left), and total Kjeldahl nitrogen (bottom right). 

 
Note: Symbols indicate reference waters (blue × = 2015; blue + = 2016), test site waters with mean results statistically similar to the paired 

reference (blue ○ = 2015; blue Δ = 2016), and test site waters with mean results significantly lower than the paired reference 
(green ○ = 2015; green Δ = 2016). Test site waters in 2016 with significant results are labelled with the test site and quarter. 
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Figure 3.4-6: Mean cell yield P. subcapitata versus concentrations of total organic carbon (top left), total suspended solids 
(top right), and total vanadium. 

 
Note: Symbols indicate reference waters (blue × = 2015; blue + = 2016), test site waters with mean results statistically similar to the paired 

reference (blue ○ = 2015; blue Δ = 2016), and test site waters with mean results significantly lower than the paired reference 
(green ○ = 2015; green Δ = 2016). Test site waters in 2016 with significant results are labelled with the test site and quarter. 
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3.4.3 Hyalella azteca Growth 
The four Order constituents (dissolved cadmium, nitrate, sulphate, total selenium; Figure 3.4-7) and two 
additional parameters with statistically significant negative Spearman rank correlations (total lithium, total 
titanium, TDS, TKN, TSS, total vanadium; Figure 3.4-8 and Figure 3.4-9) that did not screen out when compared 
to water quality guidelines were carried through to graphical analysis (Table C-8). Parameters related to TDS 
(e.g., alkalinity) also had significant correlations but were not evaluated separately from TDS. Although total 
bismuth had a significant negative correlation, it was not included in graphical analysis because of low detection 
frequency14. PC1 scores for the 2015 and 2016 combined dataset (which accounted for 38.6% of the variance) 
and the 2016 only dataset (which accounted for 43.3% of the variance) did not have statistically significant 
negative Spearman rank correlations (Table C-8). 

None of the evaluated parameters exhibited a consistent concentration-response relationship across all tests 
(Figure 3.4-7 to Figure 3.4-9). Concentrations of most parameters in tests with a significant result were equal to 
or lower than concentrations in reference waters and/or test site waters with non-significant results (Table C-3), 
and/or were lower than the chronic BC WQG (Table C-11). 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 non-significant results, and that were greater than a chronic BC WQG (when such exists), were: 

 CM_MC2 (Q1): Concentrations of all parameters in this test were equal to or lower than concentrations in 
reference waters and/or test site waters with non-significant results (Table C-3), and/or were lower than the 
chronic BC WQG (Table C-11). No water quality parameter was identified as a potential cause of the 
statistically significant result in this test. 

 CM_MC2 (Q2): The concentration of sodium in this test (13 mg/L) was higher than reference waters and 
test site waters with non-significant results, but this difference was small (13%). Mount et al. (1997, 2016) 
document that the toxicity of sodium salts to crustaceans is low relative to other major ion salts, reflects 
primarily an influence of the paired anions, and correlates well with osmolarity. Therefore, sodium as an 
individual constituent is unlikely to be the cause of observed responses. Overall, no water quality parameter 
was identified as a potential cause of the statistically significant result in this test. 

 FR_FRCP1 (Q1): Concentrations of nitrate, selenium, and sulphate in this test were greater than the lowest 
level 1 benchmark from the EVWQP (Table C-11).15 The nitrate concentration in this test (25.7 mg/L NO3-
N) was slightly higher than 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. Sulphate 
is not expected to have contributed to toxicity in this test because the test site concentration (561 mg/L) 
was lower than the no-observed effect concentration of 1,110 mg/L in Fording River water (Annex F of Teck 
2014). The selenium concentration in this test (148 µg/L) was higher than the maximum concentration 
tested in the 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. In addition to these 
parameters, lithium, TDS, and several parameters related to TDS (e.g., calcium) were also higher in this 

14 Of 16 samples, one had a detected concentration of total bismuth (Table C-3). 
15 As discussed further in Section 2.4, 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 2017).  
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test than concentrations in reference waters and/or test site waters with non-significant results. TDS is not 
expected to have contributed to toxicity in this test because the test site concentration (1,205 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 concentration of lithium in this test was greater (more than 20%) relative to 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, as discussed in Section 3.4.2, 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 2017, the US EPA ECOTOX database does not have 
lithium toxicity data. Therefore, it is unlikely that these parameters contributed to the observed response in 
this test. Overall, nitrate and selenium were the only parameters identified that may have contributed to the 
statistically significant response in this test. 

 FR_FRCP1 (Q2, Q4), GH_FR1 (Q2, Q3): Concentrations of nitrate and selenium in these tests were 
greater than the lowest level 1 benchmark from the EVWQP (Table C-11). Concentrations of nitrate (range: 
7.6 to 12 mg/L NO3-N) and selenium (range: 30 to 57 µg/L) were lower than or equal to the highest 
concentrations in the SPO mixture tests with H. azteca exposed to Fording River water (21.6 mg/L NO3-N 
and 57 µg/L) with no significant adverse effects (Golder 2016). Therefore, these parameters are unlikely to 
be the cause of observed responses. Overall, no water quality parameter was identified as a potential 
cause of the statistically significant result in these tests. 

 FR_FRCP1 (Q3): Concentrations of nitrate and selenium in this test were greater than the lowest level 1 
benchmark from the EVWQP (Table C-11). Nitrate is not expected to have contributed to toxicity in this test 
because the test site concentration (12.8 mg/L NO3-N) was lower than the nitrate concentration in the SPO 
mixture toxicity study with Fording River water (21.6 mg/L NO3-N) that resulted in no adverse effects to 
H. azteca (Golder 2016). The concentration of selenium in this test (66 µg/L) was higher than the maximum 
concentration tested in the 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. 
Acidity was also higher than test site waters with non-significant results, but this difference was small (less 
than 2%). Overall, no water quality parameter was identified as a likely cause of the statistically significant 
result in this test. 
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Figure 3.4-7: Mean dry weight of H. azteca and concentration of dissolved cadmium (top left), nitrate (top right), total 
selenium (bottom left), and sulphate (bottom right). 

 
Note: Symbols indicate reference waters (blue × = 2015; blue + = 2016), test site waters with mean results statistically similar to the paired 

reference (blue ○ = 2015; blue Δ = 2016), and test site waters with mean results significantly lower than the paired reference 
(green ○ = 2015; green Δ = 2016). Test site waters in 2016 with significant results are labelled with the test site and quarter. 
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Figure 3.4-8: Mean dry weight of H. azteca and concentration of total lithium (top left), total titanium (top right), total dissolved 
solids (bottom left), and total Kjeldahl nitrogen (bottom right). 

 
Note: Symbols indicate reference waters (blue × = 2015; blue + = 2016), test site waters with mean results statistically similar to the paired 

reference (blue ○ = 2015; blue Δ = 2016), and test site waters with mean results significantly lower than the paired reference 
(green ○ = 2015; green Δ = 2016). Test site waters in 2016 with significant results are labelled with the test site and quarter. 
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Figure 3.4-9: Mean dry weight of H. azteca and concentration of total suspended solids (left) and total vanadium (right). 

 
Note: Symbols indicate reference waters (blue × = 2015; blue + = 2016), test site waters with mean results statistically similar to the paired 

reference (blue ○ = 2015; blue Δ = 2016), and test site waters with mean results significantly lower than the paired reference 
(green ○ = 2015; green Δ = 2016). Test site waters in 2016 with significant results are labelled with the test site and quarter. 

3.4.4 Oncorhynchus mykiss 
Survival and Viability  
The four Order constituents (dissolved cadmium, nitrate, sulphate, total selenium), and four parameters with 
statistically significant negative Spearman rank correlations (total lithium, phosphorus, TDS, TKN, total silicon 
[viability only]) that did not screen out when compared to water quality guidelines, were carried through to 
graphical analysis (Table C-9). Parameters related to TDS (e.g., alkalinity) also had significant correlations but 
were not evaluated separately from TDS. Although bromide had a significant negative correlation, it was not 
included in graphical analysis because of low detection frequency16. PC1 scores for the 2015 and 2016 
combined dataset (which accounted for 32% of the variance) and the 2016 only dataset (which accounted for 
35% of the variance) had statistically significant negative Spearman rank correlations (Table C-9); these 
parameters were therefore carried through to graphical analysis. 

Survival is plotted in Figure 3.4-10 (Order constituents), Figure 3.4-11 (other parameters with significant 
correlations), and Figure 3.4-12 (PC1). Viability is plotted in Figure 3.4-13 (Order constituents), Figure 3.4-14 
(other parameters with significant correlations), and Figure 3.4-15 (TKN and PC1). None of the evaluated 
parameters exhibited a consistent concentration-response relationship across all tests.  

Concentrations of most parameters in tests with a significant result were equal to or lower than concentrations in 
reference waters and/or test site waters with non-significant results (Table C-4), and/or were lower than the 

16 Bromide concentrations were below the detection limit in all 2016 tests (Table C-4). 
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chronic BC WQG (Table C-11). Such parameters are not expected to contribute to toxicity in these tests. 
Selenium and nitrate were the only two parameters that were greater than a chronic BC WQG or level 1 
benchmark from EVWQP (Table C-11). In tests with significant results, concentrations of selenium (maximum = 
57 µg/L) and nitrate (maximum = 12 mg/L NO3-N) were lower than effect concentrations reported in the Golder 
(2013) mixture toxicity study in Fording River water (nitrate IC20 = 25 mg/L NO3-N; selenium no observed effect 
concentration >139 µg/L). Therefore, these parameters are unlikely to be the cause of observed responses. 
Parameters that were greater than concentrations in reference waters and/or test site waters with non-significant 
results were: 

 CM_MC2 (Q2): The titanium concentration in this test was higher than reference waters and test site waters 
with non-significant results, but this difference was small (less than 20%). No water quality parameter was 
identified as a potential cause of the significant result in this test. 

 CM_MC2 (Q4; viability only): The strontium concentration in this test was higher than reference waters 
and test site waters with non-significant results. However, the strontium concentration (0.24 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. Sodium in this test (7.7 mg/L) was higher than 
reference waters and test site waters with non-significant results, but this difference was small (less than 
10%). Overall, no water quality parameter was identified as a potential cause of the significant result in this 
test. 

 EV_HC1 (Q2): Alkalinity (carbonate) and titanium in this test were higher than reference waters and test 
site waters with non-significant results. Titanium in this test (0.011 mg/L) was higher than reference waters 
and test site waters with non-significant results, but this difference was small (10%). Alkalinity (carbonate) 
in this test (9.1 mg/L) was 1.3 to 9.1 times higher than test site waters with non-significant results. It could 
not be determined whether alkalinity may have contributed to the observed response in this test. 

 EV_MC2 (Q2): DOC and orthophosphate in this test were higher than reference waters and test site waters 
with non-significant results. Phosphorus is a constituent that may result in ecological changes in the 
receiving environment under long-term discharge conditions, but does not have the potential for direct 
aquatic toxicity. For this reason, phosphorus compounds are not likely contributing to toxicity. DOC is 
considered a toxicity-modifying factor rather than a toxicant, indicating that these parameters are not likely 
contributing to toxicity. Overall, no water quality parameter was identified as a potential cause of the 
statistically significant results.  

 FR_FRCP1 (Q2), GH_FR1 (Q2): Titanium in these tests were higher than reference waters and test site 
waters with non-significant results, but this difference was small (less than 10%). No water quality 
parameter was identified as a potential cause of the statistically significant results in these tests. 

 FR_FRCP1 (Q4): Several parameters related to TDS (e.g., magnesium) were higher than reference waters 
and test site waters with non-significant results. The TDS concentration in this test (626 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 TDS is unlikely to be the cause of the observed responses.  Overall, no water 
quality parameter was identified as a potential cause of the significant result in this test. 
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 EV_HC1 (Q4), GH_ERC (Q2), GH_FR1 (Q4), LC_LCDSSLCC (Q2, Q4): Concentrations of all parameters 
in these tests were equal to or lower than concentrations in reference waters and/or test site waters with 
non-significant results (Table C-4), and/or were lower than the chronic BC WQG (Table C-11). No water 
quality parameter was identified as a potential cause of the statistically significant result in these tests. 

Figure 3.4-10: Mean survival of O. mykiss and concentration of dissolved cadmium (top left), nitrate (top right), total selenium 
(bottom left), and sulphate (bottom right). 

 
Note: Symbols indicate reference waters (blue × = 2015; blue + = 2016), test site waters with mean results statistically similar to the paired 

reference (blue ○ = 2015; blue Δ = 2016), and test site waters with mean results significantly lower than the paired reference 
(green ○ = 2015; green Δ = 2016). Test site waters in 2016 with significant results are labelled with the test site and quarter. Lines 
are grand mean of Elk and Fording River references (solid grey line) plus or minus two standard deviations of means in the pooled 
batches (± 2 SDM) (dashed grey lines) (see Figure 2.3-1 for description). 
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Figure 3.4-11: Mean survival of O. mykiss and concentration of total lithium (top left), phosphorus (top right), total dissolved 
solids (bottom left), and total Kjeldahl nitrogen (bottom right). 

 
Note: Symbols indicate reference waters (blue × = 2015; blue + = 2016), test site waters with mean results statistically similar to the paired 

reference (blue ○ = 2015; blue Δ = 2016), and test site waters with mean results significantly lower than the paired reference 
(green ○ = 2015; green Δ = 2016). Test site waters in 2016 with significant results are labelled with the test site and quarter. Lines 
are grand mean of Elk and Fording River references (solid grey line) plus or minus two standard deviations of means in the pooled 
batches (± 2 SDM) (dashed grey lines) (see Figure 2.3-1 for description). 
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Figure 3.4-12: Mean survival of O. mykiss and principal component 1 (PC1) using the 2015 and 2016 dataset combined (left) 
and 2016 dataset only (right). 

 
Note: Symbols indicate reference waters (blue × = 2015; blue + = 2016), test site waters with mean results statistically similar to the paired 

reference (blue ○ = 2015; blue Δ = 2016), and test site waters with mean results significantly lower than the paired reference 
(green ○ = 2015; green Δ = 2016). Test site waters in 2016 with significant results are labelled with the test site and quarter. Lines 
are grand mean of Elk and Fording River references (solid grey line) plus or minus two standard deviations of means in the pooled 
batches (± 2 SDM) (dashed grey lines) (see Figure 2.3-1 for description). 
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Figure 3.4-13: Mean viability of O. mykiss and concentration of dissolved cadmium (top left), nitrate (top right), total selenium 
(bottom left), and sulphate (bottom right). 

 
Note: Symbols indicate reference waters (blue × = 2015; blue + = 2016), test site waters with mean results statistically similar to the paired 

reference (blue ○ = 2015; blue Δ = 2016), and test site waters with mean results significantly lower than the paired reference 
(green ○ = 2015; green Δ = 2016). Test site waters in 2016 with significant results are labelled with the test site and quarter. Lines 
are grand mean of Elk and Fording River references (solid grey line) plus or minus two standard deviations of means in the pooled 
batches (± 2 SDM) (dashed grey lines) (see Figure 2.3-1 for description). 
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Figure 3.4-14: Mean viability of O.mykiss and concentration of total lithium (top left), phosphorus (top right), total silicon 
(bottom left), and total dissolved solids (bottom right). 

 
Note: Symbols indicate reference waters (blue × = 2015; blue + = 2016), test site waters with mean results statistically similar to the paired 

reference (blue ○ = 2015; blue Δ = 2016), and test site waters with mean results significantly lower than the paired reference 
(green ○ = 2015; green Δ = 2016). Test site waters in 2016 with significant results are labelled with the test site and quarter. Lines 
are grand mean of Elk and Fording River references (solid grey line) plus or minus two standard deviations of means in the pooled 
batches (± 2 SDM) (dashed grey lines) (see Figure 2.3-1 for description). 
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Figure 3.4-15: Mean viability of O. mykiss and concentration of total Kjeldahl nitrogen (top left), principal component 1 (PC1) 
using the 2015 and 2016 dataset combined (top right), and PC1 using the 2016 dataset only (bottom left). 

 
Note: Symbols indicate reference waters (blue × = 2015; blue + = 2016), test site waters with mean results statistically similar to the paired 

reference (blue ○ = 2015; blue Δ = 2016), and test site waters with mean results significantly lower than the paired reference 
(green ○ = 2015; green Δ = 2016). Test site waters in 2016 with significant results are labelled with the test site and quarter. Lines 
are grand mean of Elk and Fording River references (solid grey line) plus or minus two standard deviations of means in the pooled 
batches (± 2 SDM) (dashed grey lines) (see Figure 2.3-1 for description). 
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Length 
The four Order constituents (dissolved cadmium, nitrate, sulphate, total selenium; Figure 3.4-16) and one 
parameter with a statistically significant negative Spearman rank correlation (TDS; Figure 3.4-17) that did not 
screen out when compared to water quality guidelines were carried through to graphical analysis (Table C-9). 
Parameters related to TDS (e.g., alkalinity) also had significant correlations but were not evaluated separately 
from TDS. 

None of the evaluated parameters exhibited a consistent concentration-response relationship across all tests 
(Figure 3.4-16 and Figure 3.4-17). Length was significantly reduced in only two tests (Q2 FR_FRCP1, Q4 
GH_ERC) relative to reference waters. Concentrations of all parameters in these tests were equal to or lower 
than concentrations in reference waters and/or test site waters with non-significant results (Table C-11), except 
selenium and nitrate in the FR_FRCP1 test. Concentrations of selenium (31 µg/L) and nitrate (8.4 mg/L NO3-N) 
in this test were lower than effect concentrations reported in the Golder (2013) mixture toxicity study in Fording 
River water (nitrate IC20 = 25 mg/L NO3-N; selenium no observed effect concentration >139 µg/L). Therefore, 
these parameters are unlikely to be the cause of observed responses. Overall, no water quality parameter was 
identified as a potential cause of the statistically significant results in these tests. 
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Figure 3.4-16: Mean length of O. mykiss and concentration of dissolved cadmium (top left), nitrate (top right), total selenium 
(bottom left), and sulphate (bottom right). 

 
Note: Symbols indicate reference waters (blue × = 2015; blue + = 2016), test site waters with mean results statistically similar to the paired 

reference (blue ○ = 2015; blue Δ = 2016), and test site waters with mean results significantly lower than the paired reference 
(green ○ = 2015; green Δ = 2016). Test site waters in 2016 with significant results are labelled with the test site and quarter. 
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Figure 3.4-17: Mean length of O. mykiss and concentration of total dissolved solids. 

 
Note: Symbols indicate reference waters (blue × = 2015; blue + = 2016), test site waters with mean results statistically similar to the paired 

reference (blue ○ = 2015; blue Δ = 2016), and test site waters with mean results significantly lower than the paired reference 
(green ○ = 2015; green Δ = 2016). Test site waters in 2016 with significant results are labelled with the test site and quarter. 

3.4.5 Pimephales promelas Hatch 
The four Order constituents (dissolved cadmium, nitrate, sulphate, total selenium; Figure 3.4-18) and two 
parameters with statistically significant negative Spearman rank correlations (total lithium, TDS; Figure 3.4-19) 
that did not screen out when compared to water quality guidelines were carried through to graphical analysis  
(Table C-10). Parameters related to TDS (e.g., alkalinity) also had significant correlations but were not evaluated 
separately from TDS. The PC1 score for the 2016 dataset (which accounted for 43.4% of the variance) did not 
have a statistically significant negative Spearman rank correlation (Table C-10). 

None of the evaluated parameters exhibited a consistent concentration-response relationship across all tests 
(Figure 3.4-18 and Figure 3.4-19). Hatch was significantly reduced in only one test (Q3 CM_CM2) relative to 
reference waters. Concentrations of most parameters in tests with a significant result were equal to or lower than 
concentrations in reference waters and/or test site waters with non-significant results (Table C-10), and/or were 
lower than the chronic BC WQG (Table C-11). 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 non-significant 
results were strontium, TKN, and several parameters related to TDS (e.g., calcium). The TDS concentration in 
this test was lower than reference waters and test site waters with non-significant results, indicating that the 
parameters related to TDS are not likely contributing to toxicity. The strontium concentration (0.35 mg/L) was 
more than two orders of magnitude lower than the reported IC20 of 66 mg/L for O. mykiss (McPherson et al. 
2014), indicating that it is not likely contributing to toxicity. TKN in this test (0.2 mg/L) was higher than reference 
waters and test site waters with non-significant results, but this difference was small (less than 5%). Overall, no 
water quality parameter was identified as a potential cause of the statistically significant results in these tests. 
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Figure 3.4-18: Mean hatch of P. promelas and concentration of dissolved cadmium (top left), nitrate (top right), total selenium 
(bottom left), and sulphate (bottom right). 

 
Note: Symbols indicate reference waters (blue +), test site waters with mean results statistically similar to the paired reference (blue Δ), 

and test site waters with mean results significantly lower than the paired reference (green Δ; labelled with test site and quarter). 
Lines are grand mean of Elk and Fording River references (solid grey line) plus or minus two standard deviations of means in the 
pooled batches (± 2 SDM) (dashed grey lines) (see Figure 2.3-1 for description). 
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Figure 3.4-19: Mean hatch of P. promelas and concentration of total lithium (left) and total dissolved solids (right). 

 
Note: Symbols indicate reference waters (blue +), test site waters with mean results statistically similar to the paired reference (blue Δ), 

and test site waters with mean results significantly lower than the paired reference (green Δ; labelled with test site and quarter). 
Lines are grand mean of Elk and Fording River references (solid grey line) plus or minus two standard deviations of means in the 
pooled batches (± 2 SDM) (dashed grey lines) (see Figure 2.3-1 for description). 

4.0 UNCERTAINTY ASSESSMENT 
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. The effects data for 
these tests were paired with the mean concentration of the weekly samples. In the concentration-response 
analysis, potential causes of toxicity were evaluated by comparing the mean water quality to water quality 
observed in tests that did not have significant effects, chronic BC WQGs, and effect concentrations 
reported in the literature. 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 
potential causes of test responses. Conversely, elevated concentrations in one of the weekly samples may 
have caused mean parameter concentrations to be higher than concentrations measured in tests that did 
not have significant effects. These parameters may have been identified as potential causes of toxicity, 
even though adverse effects were not related to these parameters. Water quality for most parameters 
(including Order constituents and other potential toxicants) is expected to have low variability across 
consecutive weekly samples, and average concentrations are expected to provide a reasonable estimate of 
relevant exposure conditions for the test organisms; therefore, this uncertainty is not expected to affect the 
overall interpretation of the quarterly and semi-annual toxicity testing program. 
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 Mixture effects—The concentration-response analysis presented in Section 3.4 evaluated individual water 
quality parameters potentially contributing to observed test responses. It cannot be ruled out that some 
parameters may act in combination. 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. 

 Microbial Influence—For fathead minnows, the uncertainty related to microbial activity (i.e., sporadic 
mortality phenomenon) has been substantial reduced through use of the 10 μg/L copper amendment. 
Hatch rate and survival were still affected in the Q3 CM_MC2 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 2016, to the extent that fathead minnows currently yield the lowest 
rate of toxicity among the five species tested in quarterly or semi-annual chronic testing. For other test 
species, 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, westslope cutthroat trout). Suggestions of 
potential interferences in these tests include: 
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 High interreplicate variability in response 

 Significant difference between responses observed in the Elk River reference and Fording River 
reference 

 Responses to survival endpoint, rather than chronic endpoint that is usually more sensitive to toxicity 
mechanisms  

 Moderate response sizes that are unrelated to chemical constituents in water samples 

In addition, other testing programs with rainbow trout in Elk Valley water have observed significant sudden 
mortality in a number of replicates during days 13–24. The observation of mortality within a specific time 
window matches the sporadic mortality phenomenon observed for fathead minnow testing. In conjunction 
with sporadic mortalities, observations of fungal growth on dead embryos have been observed, indicative of 
microbial presence. 

5.0 SUMMARY 
5.1 2016 Results 
Ceriodaphnia dubia 
A total of 34 tests were conducted with C. dubia in 2016, including six tests with reference waters and 28 tests 
with waters collected from mine-influenced 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 reference in four 
CM_MC2 tests (Q1 to Q4), four FR_FRCP1 tests (Q1 to Q4), two EV_MC2 tests (Q2 and Q4), and all test site 
waters tested in Q2. For all Q2 tests except CM_MC2, evidence for adverse effects was equivocal because 
reproduction was significantly reduced relative to one but not both reference waters. For two of the tests (Q1 
CM_MC2 and Q2 FR_FRCP1), mean responses were within the reference envelope. 

In seven of the 14 tests with significant responses, no water quality parameter was identified as a potential 
cause of the statistically significant results in these tests. A single parameter was identified in the Q2 EV_MC2 
test (turbidity) as having a concentration higher than tests with non-significant results. In the FR_FRCP1 Q1 test, 
there were several parameters that may have contributed to the observed response in this test, including nitrate, 
selenium, and TDS. In three FR_FRCP1 tests (Q2, Q3, Q4), one GH_FR1 test (Q2), and one LC_LCDSSLCC 
test (Q2), nitrate may have contributed to the observed responses, although the evidence for nitrate toxicity as 
the primary explanatory factor is these experiments was weak.  

As summarized above, nitrate was identified in the concentration-response analysis as a potential contributor to 
the observed responses in six of the 14 tests with significant responses in 2016. Figure 5.1-1 shows the 
relationship between observed toxicity at various nitrate and sulphate concentrations measured in 2015 and 
2016 quarterly tests. The following observations were made: 

 Ten tests with significant results (green symbols) were below the level 1 benchmarks for nitrate and 
sulphate. These parameters are not expected to have contributed to observed responses in these tests. 
The level of confidence in this conclusion is high given the conservatism inherent in the derivation of level 1 
benchmarks. 

March 2017 
Report No. 1523293-3200-3201 74  

 



 

2016 CHRONIC TOXICITY TESTING PROGRAM 

 

 Seven tests with significant results (green symbols) had sulphate concentrations below the level 1 
benchmark and nitrate concentrations near the level 2 benchmark. Five of these seven tests were 
conducted in 2016, including three FR_FRCP1 tests (Q2, Q3, Q4), one GH_FR1 test (Q2), and one 
LC_LCDSSLCC test (Q2). It is possible that nitrate contributed to adverse responses in these tests. 
However, these tests have nitrate and sulphate combinations that are similar to tests that were not 
significantly different than reference. Based on this comparison, it is uncertain whether nitrate contributed to 
observed responses in these tests.  

 

Figure 5.1-1: Percent adverse effect on mean control-normalized reproduction of C. dubia at various combinations of nitrate 
and sulphate in 2015 and 2016 quarterly toxicity tests. 

 
Note: Test site waters in 2016 with significant results are labelled with percent reduction in control-normalized reproduction (% effect). 

Horizontal dashed lines represent the level 1 (L2), level 2 (L2), and level 3 (L3) sulphate benchmarks from the EVWQP. Diagonal 
dashed lines represent the hardness-based level 1 (L2), level 2 (L2), and level 3 (L3) nitrate benchmarks from the EVWQP at nitrate 
concentrations greater than the BC WQG (3 mg/L NO3-N). Nitrate benchmarks (hardness-adjusted) were estimated using the 
relationship between sulphate and hardness concentrations in quarterly tests (sulphate = 0.7961 × hardness – 117.21; r2 = 0.99).  

 Two tests with significant results (green symbols) appear in the upper right corner. Both of these tests were 
conducted with water collected from FR_FRCP1 in Q1. Nitrate and sulphate concentrations in these tests 
were greater than the level 1 benchmarks from the EVWQP, indicating that one or both of these parameters 
may have contributed to the observed responses in these tests.   

Other sources of variance, including variation in test organism performance, variation in test organism sensitivity 
to toxicants, and variation in background water quality and its effect on test responses, were evaluated. Where 
possible, these sources of variance were controlled, and where they could not be controlled, the data were 
evaluated for patterns that may explain the observed results. Aside from the identification of a few anomalous 
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replicate results, no clear explanations for the pattern of toxicity in C. dubia reproduction were identified. For 
example: 

 Reproduction data were control-normalized to reduce variation in test organism performance among 
batches, but still failed to exhibit a clear concentration-response relationship for any individual constituent. 

 Effect concentrations in reference toxicant tests conducted with C. dubia in Q1, Q2, and Q3 2016 were 
approximately equal to the historical mean (Figure 3.2-6), indicating that test organism sensitivity did not 
contribute to the variance illustrated on Figure 5.1-1. 

 Of the six tests in 2016 for which nitrate was identified in the concentration-response analysis, all but one 
test (Q2 FR_FRCP1) had mean responses below the reference envelope which reduces the likelihood of 
confounding effects of background water quality. 

Overall, the Q1 FR_FRCP1 test in 2016 is the only test with a significant reduction in C. dubia reproduction that 
appears to be influenced by water quality parameters and that is consistent with the concentration-response 
profile identified in previous testing with this species. The reproduction inhibition observed in Q1 FR_FRCP1 
corresponds to the effect threshold for nitrate developed in conjunction with the EVWQP, and potential influence 
of major ions that contribute to TDS cannot be discounted. Furthermore, the toxicity observed in Q1 FR_FRCP1 
validates the observation of toxicity at the same station and same quarter in Q1 of 2015 (also associated with 
elevated nitrate, sulphate, and TDS in the Fording River flows that were heavily influenced by mine discharge 
water from Cataract Creek).   

Pseudokirchneriella subcapitata 
A total of 34 tests were conducted with P. subcapitata in 2016, including six tests with reference waters and 28 
tests with waters collected from test sites. Cell yield was significantly reduced in 10 tests relative to either the 
Fording River or Elk River reference water. For four of those statistically significant responses, evidence for 
adverse effects was equivocal because cell yield was significantly reduced relative to one but not both reference 
waters. In six tests (FR_FRCP1 Q1, Q2, Q4; GH_FR1 Q4; EV_HC1 Q1; LC_LCDSSLCC Q2), cell yield was 
significantly lower than all references tested in that quarter.  

For nine of the tests with statistically significant results, no water quality parameter was identified as a potential 
cause of the significant result. In the Q1 FR_FRCP1 test, it could not be definitively determined whether lithium, 
selenium, and/or titanium contributed to the statistically significant response in this test. 

Hyalella azteca 
A total of 16 tests were conducted with H. azteca in 2016, including 4 tests with reference waters and 12 tests 
with waters collected from test sites. There was no evidence of statistically significant adverse effects on mean 
H. azteca survival in any test, with the exception of a significant reduction in one Q1 test (CM_MC2) that had an 
unusual distribution of mortality among replicates and therefore may not reflect an adverse response to the test 
water. Dry weight was significantly reduced compared to the reference in all tests, except for one test in Q1 
(GH_FR1), one test in Q3 (CM_MC2), and two tests in Q4 (GH_FR1, CM_MC2). Dry weight was outside of the 
reference envelope in all tests with significant results.  

In seven of the eight tests, no water quality parameter was identified as a potential cause of the statistically 
significant results in these tests. In the FR_FRCP1 Q1 test, nitrate or selenium may have contributed to the 
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observed response. The nitrate concentration in this test did not overlap with nitrate concentrations in other 
quarterly tests, as was observed for C. dubia.  

Oncorhynchus mykiss 
A total of 18 tests were conducted with O. mykiss in 2016, including two Q2 tests and two Q4 tests with 
reference waters and seven Q2 tests and seven Q4 tests with waters collected from test sites. There was no 
evidence of statistically significant adverse effects on mean O. mykiss weight in any test. Survival was 
significantly reduced in all Q2 tests and most Q4 tests (exceptions were CM_MC2, EV_MC2, and GH_ERC), 
viability was significantly reduced in all Q2 tests and most Q4 tests (exceptions were EV_MC2 and GH_ERC), 
and length was significantly reduced in one Q2 test (FR_FRCP1) and one Q4 test (GH_ERC). Mean responses 
were below the reference envelope, except for survival in three Q2 tests (GH_ERC, EV_HC1, LC_LCDSSLCC), 
viability in two Q2 tests (FR_FRCP1, EV_HC1), and length on one Q2 test (FR_FRCP1).  

For tests with statistically significant reductions in length, as well as all but one test (Q4 EV_HC1) with 
statistically significant reductions in survival and viability, no water quality parameter was identified as a potential 
cause of the result. A single parameter was identified in the Q4 EV_HC1 test (carbonate alkalinity) as having a 
concentration higher than tests with non-significant results. The high frequency of survival/viability reductions for 
trout in the 2016 program is inconsistent with the concentration-response profiles for nitrate, sulphate, and other 
Order constituents from the toxicity studies used to develop the EVWQP.  

Pimephales promelas 
A total of 16 tests were conducted with P. promelas in 2016, including 4 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 hatch and survival in the Q3 CM_MC2 test. In this 
test, reduced survival was largely associated with one of the replicates, and occurred primarily between day 6 
and 12 of exposure. Thus, the pattern of effects observed in this copper-amended sample was consistent with 
sporadic mortality phenomenon. No water quality parameter was identified as a potential cause of the 
statistically significant result. 

Overall Summary 
There was no evidence of adverse effects in the majority of quarterly and semi-annual toxicity tests conducted in 
test site waters with P. subcapitata (18 of 28 tests) and P. promelas (11 of 12 tests). Significant effects were 
observed in half of the tests conducted with C. dubia (14 of 28 tests) and the majority of tests conducted with 
H. azteca (8 of 12 tests) and O. mykiss (13 of 14 tests).  

Of the tests for which a statistically significant response was identified in the laboratory reports, many were 
significant relative to one reference but not both reference waters or had mean responses within the reference 
envelope. This applied to seven of the 14 significant results for C. dubia, two of the 10 significant results for 
P. subcapitata, and seven of the 13 significant results for O. mykiss. Review of water chemistry did not indicate 
any parameters that could explain the high frequency of statistically significant responses for C. dubia, H. azteca, 
or O. mykiss. 

Eight tests exhibited a response that was statistically significantly different from reference, below the reference 
envelope, and that were potentially attributable to water quality constituents in test waters. Statistically significant 
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adverse responses with C. dubia (FR_FRCP1 [Q1, Q2, Q3, Q4] 17, GH_FR1 [Q2], LC_LCDSSLCC [Q2]), 
P. subcapitata (Q1 FR_FRCP1), and H. azteca (FR_FRCP1 Q1) were associated with nitrate and/or selenium 
concentrations that were higher than the lowest level 1 benchmark from the EVWQP and/or effects 
concentrations determined in previous toxicity testing with Elk Valley waters (C. dubia and H. azteca) or higher 
than the concentration range tested in previous testing with Elk Valley waters (P. subcapitata). Based on a 
comparison to C. dubia responses in other quarterly tests, it is uncertain whether nitrate contributed to observed 
responses in five of the six tests listed above. The Q1 FR_FRCP1 test with C. dubia is the only test with a 
significant result that appears to be potentially attributable to water quality parameters and that is consistent with 
responses observed in other quarterly tests.  

5.2 Comparison of 2015 and 2016 Test Results 
In 2015, there was no evidence of adverse effects in the majority of quarterly and semi-annual toxicity tests. In 
2016, there was no evidence of adverse effects in the majority of tests conducted with P. subcapitata and 
P. promelas. Significant effects were observed in half of the tests conducted with C. dubia and the majority of 
tests conducted with H. azteca and O. mykiss. In both years, several tests results exhibited statistically 
significant reductions of test endpoints, and in most of these cases, the concentrations of Order constituents and 
other potential toxicants did not explain the pattern of toxicity observed. In a small subset of these results (e.g., 
Q1 FR_FRCP1), the potential for influence of mine-related parameters was identified. 

In 2015, two tests exhibited a response that was statistically significantly different from reference, outside the 
normal range of variability of test organism performance, and that were potentially attributable to water quality 
constituents in test waters. Statistically significant adverse responses in Q1 tests with C. dubia and P. 
subcapitata at FR_FRCP1 were observed that were associated with nitrate and sulphate concentrations above 
chronic BC WQG and/or effects concentrations determined in previous toxicity testing with Elk Valley waters.  

In 2016, there were eight tests that exhibited a response that was statistically significantly different from 
reference, below the reference envelope, and that were potentially attributable to water quality constituents in 
test waters. Similar to 2015, statistically significant adverse responses were observed in the Q1 FR_FRCP1 test 
with C. dubia, P. subcapitata, and H. azteca. The repeatability of this result among sampling years provides a 
degree of validation for the findings. Nitrate may have contributed to observed responses in these tests, although 
the magnitude of responses observed is greater than indicated by other site-specific testing. In 2016, nitrate 
concentrations in five other C. dubia tests (FR_FRCP1 [Q2, Q3, Q4], GH_FR1 [Q2], LC_LCDSSLCC [Q2]) were 
greater than effect concentrations observed in some historical site-specific testing of Elk Valley waters, but these 
responses were not consistent with the 2015 quarterly tests conducted at the same locations and during the 
same season.   

Overall, no water quality parameter was identified as a potential cause of the majority of statistically significant 
results observed in 2015 and 2016. The Q1 FR_FRCP1 test resulted in adverse effects attributable to water 
quality in both 2015 (C. dubia and P. subcapitata) and 2016 (C. dubia, P. subcapitata, and H. azteca). Other 
observations of statistically significant toxicity do not align with the concentration-response patterns for mine-
related constituents, indicating that some other source of variance is affecting the results. 

17 In the Q1 test, the mean response was equal to the lower end of the reference envelope.  
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Water quality under winter low-flow conditions at FR_FRCP1 is not representative of conditions in the upper 
Fording River as a whole (Teck 2017). The reach of the river upstream of FR_FRCP1 goes dry during low flow 
periods of the year. Current water quality and quantity data indicate that isolated surface water present at 
FR_FRCP1 during winter low-flow conditions is predominantly mine-influenced water from Cataract Creek and is 
not representative for compliance monitoring of conditions in the Fording River. This observation may assist in 
explaining water quality data and chronic toxicity results obtained at FR_FRCP1 during low flow periods 
(Q1 and Q4) in 2015 and 2016. 

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 consistent 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. Based on finding to date, a copper amendment using 10 µg/L has been 
established 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. For future quarterly tests, only copper-treated P. promelas tests are recommended.  

 Continue toxicity testing with Elk River and Fording River reference waters—Test organism 
responses in Elk River and Fording River references were usually comparable within a given season. 
However, in some quarterly tests, responses were significantly different in the two reference waters. 
Inclusion of both references provided useful information about the natural variability in reference responses 
and important context for the interpretation of test site results. 
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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, M.Sc. Adrian deBruyn, Ph.D., R.P.Bio 
Environmental Scientist Associate, Environmental Scientist 

Gary Lawrence, MRM, RP Bio 
Associate, Senior Environmental Scientist 

EJC/AMDB/GSL/kpl 

Golder, Golder Associates and the GA globe design are trademarks of Golder Associates Corporation. 
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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. 

 

 

 

 

 



2016 CHRONIC TOXICITY TESTING PROGRAM 

March 2017 
Report No. 1523293-3200-3201 88

APPENDIX B 
Nautilus Reports - Quarterly and Semi-Annual Toxicity Testing 



2016 CHRONIC TOXICITY TESTING PROGRAM 

 

March 2017 
Report No. 1523293-3200-3201 89 

 

Appendix B-1 First Quarter 2016 Results: Toxicity testing on Elk Valley samples with Ceriodaphnia 
dubia, Pseudokirchneriella subcapitata, Hyalella azteca and Pimephales promelas 
 
   



 

 
8664 Commerce Court 
Burnaby, BC 
V5A 4N7 

  

 

 

 

 

Toxicity testing on Elk Valley samples with 
Ceriodaphnia dubia, Pseudokirchneriella subcapitata, 
Hyalella azteca and Pimephales promelas 
 
First Quarter 2016 Results 
 
 
 
Final Report 
 
 
 
Report date:  
July 28, 2016 
 
Submitted to: 

 
Teck Coal Ltd. 
Sparwood, BC 
 

 

 



Nautilus Environmental i 
WO# 16284-16287 

TABLE OF CONTENTS 

Page 

TABLE OF CONTENTS ............................................................................................................................. i 

SIGNATURE PAGE .................................................................................................................................. iii 

1.0 INTRODUCTION............................................................................................................................. 1 

2.0 METHODS ........................................................................................................................................ 4 

3.0 RESULTS ........................................................................................................................................... 9 

4.0 QA/QC ............................................................................................................................................ 15 

5.0 REFERENCES ................................................................................................................................. 16 

6.0 END OF REPORT ........................................................................................................................... 17 

 
LIST OF TABLES 

Table 1. Summary of toxicity testing program. .......................................................................... 2 
Table 2. Summary of test conditions: Ceriodaphnia dubia survival and reproduction test. ... 5 
Table 3. Summary of test conditions: Pseudokirchneriella subcapitata growth inhibition test.6 
Table 4. Summary of test conditions: Hyalella azteca survival and growth test. ..................... 7 
Table 5. Summary of test conditions: Pimephales promelas survival and growth test. ........... 8 
Table 6. Results: Ceriodaphnia dubia survival and reproduction test. ..................................... 12 
Table 7. Results: Pseudokirchneriella subcapitata growth inhibition test. ................................. 12 
Table 8. Results: Hyalella azteca survival and growth test. ...................................................... 13 
Table 9. Results: Pimephales promelas survival and growth test (untreated). ........................ 14 
Table 10. Results: Pimephales promelas survival and growth test (copper treated). ................ 14 
Table 11. Reference toxicant test results. ..................................................................................... 16 

  

LIST OF FIGURES 

Figure 1. Chronic toxicity monitoring locations. .......................................................................... 3 

 
 



Nautilus Environmental ii 
WO# 16284-16287 

 
LIST OF APPENDICES 

APPENDIX A – Ceriodaphnia dubia Toxicity Test Data 
APPENDIX B – Pseudokirchneriella subcapitata Toxicity Test Data 
APPENDIX C – Hyalella azteca Toxicity Test Data 
APPENDIX D – Pimephales promelas Toxicity Test Data 
APPENDIX E – Analytical Chemistry 
APPENDIX F – Chain-of-Custody Forms 
 
 
 
 
 
 
 
 
 
 
 
 

 



Nautilus Environmental iii 
WO# 16284-16287 

SIGNATURE PAGE 

 
 
 

 
      
Krysta Pearcy, B.Sc. 
Laboratory Biologist 
 

 
      
James Elphick, R.P.Bio.  
Senior Reviewer 
 
 
 
This report has been prepared by Nautilus Environmental Company Inc. based on data and/or 
samples provided by our client and the results of this study are for their sole benefit.  Any 
reliance on the data by a third party is at the sole and exclusive risk of that party.  The results 
presented here relate only to the samples tested. 
 



Nautilus Environmental 1 
WO# 16284-16287 

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 0.4 to 8.0°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 provided in Appendix 
E. These samples were collected by Teck personnel at the same time the samples were collected 
for toxicity testing. The chain-of-custody forms are provided in Appendix F. 
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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 †  

March 1, March 8, March 15,  
March 22 and March 29, 2016 

FR_FRCP1 E300071 C. dubia, P. subcapitata, H. azteca 
and P. promelas † 

March 1, March 8, March 15,  
March 22 and March 29, 2016 

GH_FR1 0200378 C. dubia, P. subcapitata, H. azteca 
and P. promelas † 

March 1, March 8, March 15,  
March 22 and March 29, 2016 

GH_ERC E300090 C. dubia and P. subcapitata  March 1, 2016 

EV_MC2 E300091 C. dubia and P. subcapitata March 1, 2016 

EV_HC1 E102682 C. dubia and P. subcapitata  March 1, 2016 

CM_MC2 E258937 C. dubia, P. subcapitata, H. azteca 
and P. promelas † 

March 1, March 8, March 15,  
March 22 and March 29, 2016 

LC_LCDSSLCC E297110 C. dubia and P. subcapitata  March 1, 2016               

* Site water control 

† P. promelas tests were conducted on untreated and 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; moderately hard water prepared by addition of reagent grade 
salts to dechlorinated municipal tap water for P. promelas according to a recipe provided by 
ASTM (1980); and moderately hard 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 both untreated samples, as well as following the addition of 20 
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. Summary of test conditions: Ceriodaphnia dubia survival and reproduction test. 

Test organism Ceriodaphnia dubia 

Test organism source In-house culture 

Test organism age <24 h old neonates produced within 12 h 

Test type Static-renewal 

Test duration 7 ± 1 day 

Test vessel 20 mL glass test tube 

Test volume 15 mL 

Test solution depth 10 cm 

Test concentrations 100% (v/v) sample, plus laboratory control 

Test replicates 10 test replicates per treatment 

Number of organisms 1 per replicate 

Control water 20% Perrier water and 80% deionized water (hardness 80-100 
mg/L CaCO3) 

Test solution renewal Daily (100% renewal) 

Test temperature 25 ± 1°C 

Feeding Daily with Pseudokirchneriella subcapitata and YCT (3:1 ratio) 

Light intensity 100 to 600 lux at water surface 

Photoperiod 16 hours light/8 hours dark 

Sample filtration None 

Aeration None 

pH adjustment None 

Test protocol Environment Canada (2007a) 

Statistical software CETIS 

Test endpoint Survival and reproduction 

Test acceptability criteria for controls 
≥80% survival; ≥15 young per surviving control producing 
three broods; ≥60% of controls producing three or more 
broods, no ephippia present 

Reference toxicant Sodium chloride 
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Table 3. Summary of test conditions: Pseudokirchneriella subcapitata growth inhibition test. 

Test organism Pseudokirchneriella subcapitata, strain CPCC #37 

Test organism source 
In-house axenic culture, obtained from Canadian Phycological 
Culture Centre, and originally isolated from Nitelva River, 
Norway. 

Test organism age 3-to 7-day old culture in logarithmic growth phase 

Test type Static 

Test duration 72 hours 

Test vessel Microplate 

Test volume 220 µL 

Test concentrations 95.2% (v/v) sample, plus laboratory control 

Test replicates 4 replicates per treatment; 8 replicates for control 

Number of organisms 10, 000 cells/mL 

Control water Deionized water with nutrients added 

Test solution renewal None 

Test temperature 24 ± 2°C 

Feeding None 

Light intensity 3600 to 4400 lux 

Photoperiod 24 hours light 

Sample filtration Through a preconditioned membrane filter of 0.45 µm using a 
vacuum pump 

Aeration None 

pH adjustment None 

Test protocol Environment Canada (2007b) 

Statistical software CETIS 

Test endpoint Algal cell growth inhibition 

Test acceptability criteria for controls >16-fold increase in number of algal cells; CV ≤20%; no trend 
when analyzed using Mann-Kendall test 

Reference toxicant Zinc 
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Table 4. Summary of test conditions: Hyalella azteca survival and growth test. 

Test organism Hyalella azteca 

Test organism source Aquatic Research Organisms, NH 

Test organism age 7-8 days old 

Test type Static-renewal 

Test duration 28 days 

Test vessel 375 mL glass container 

Test volume 300 mL of water 

Test concentrations 100% (v/v) sample, plus laboratory control 

Test replicates 5 test replicates per treatment 

Number of organisms 10 per replicate 

Control water 

Moderately-hard water (hardness 80-100 mg/L CaCO3) 

containing ~75 mg/L Cl and supplemented with 0.8 mg/L Br. 

Samples also 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: 0.5 mg, Week 2: 0.75 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 

Sample filtration None 

Aeration None 

pH adjustment None 

Test protocol 
Modified from US EPA (2000), as described in Norberg-King 

et al. (2014) 

Statistical software CETIS 

Test endpoint Survival and dry weight 

Test acceptability criteria for controls Mean control survival of ≥80% survival 

Reference toxicant Sodium chloride 
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Table 5. Summary of test conditions: Pimephales promelas survival and growth test. 

Test organism Pimephales promelas 

Test organism source Aquatox, Hot Springs, AR 

Test organism age <24 hours 

Test type Static renewal 

Test duration 28 days post hatch 

Test vessel 1-L plastic container 

Test volume 1 L 

Test concentrations 100% (v/v) sample, plus laboratory control 

Test replicates 4 test replicates per treatment 

Number of organisms 10 per replicate 

Control water Moderately-hard water (hardness 80-100 mg/L CaCO3) 

Test solution renewal Daily (~80%) 

Test temperature 25 ± 1°C 

Feeding Twice a day, after hatch, with newly hatched brine shrimp 
(Artemia nauplii) 

Light intensity 100 to 500 lux at water surface 

Photoperiod 16 hours light / 8 hours dark 

Sample filtration None 

Aeration Provided post hatch (<100 bubbles/min) 

pH adjustment None 

Test protocol US EPA (1996) and ASTM (2013) 

Statistical software CETIS 

Test endpoint  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 
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3.0 RESULTS 
 
Results of the toxicity tests using C. dubia are provided in Table 6.  The site water and laboratory 
water controls performed similarly for this species, indicating that there was no adverse effect 
associated with the upstream Fording River station.  No adverse effect was observed on 
survival of C. dubia; survival ranged from 80 to 100% in all of the samples.  Compared to the 
laboratory control, a statistically significant reduction in C. dubia reproduction was observed in 
one sample (FR_FRCP1); there was a 40% percent reduction in reproduction compared to the 
laboratory control in this sample. Compared to the site water control, a statistically significant 
reduction in C. dubia reproduction was observed in two samples (FR_FRCP1 and CM_MC2); 
percent reduction compared to the site water control was 48 and 15% for FR_FRCP1 and 
CM_MC2, respectively. 
 
Results of the toxicity tests using P. subcapitata are provided in Table 7.  In these tests, the site 
water control produced 4.7-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; none of the samples exhibited 
a statistically significant reduction in cell growth relative to the laboratory water control.  
Compared to the site water control, a statistically significant reduction in cell yield was 
observed for four samples (FR_FRCP1, GH_FR1, EV_HC1 and CM_MC2); percent reduction 
compared to the site water control was 31, 11, 11 and 10% for FR_FRCP1, GH_FR1, EV_HC1 
and CM_MC2, respectively. 
 
Results of the toxicity tests using H. azteca are provided in Table 8. Survival and dry weight in 
the site water and laboratory water controls were similar for this species, indicating that there 
was no adverse effects associated with the sample from the upstream Fording River station. A 
statistically significant reduction in H. azteca survival was observed for one sample (CM_CM2) 
compared to the laboratory and site water controls; survival was reduced by 20% compared to 
both controls. Compared to the laboratory control, a statistically significant reduction in dry 
weight was observed for three samples (FR_FRCP1, GH_FR1 and CM_MC2); percent reduction 
compared to the laboratory control was 42, 12 and 42% for FR_FRCP1, GH_FR1 and CM_MC2, 
respectively. Compared to the site water control a statistically significant reduction in dry 
weight was observed for two samples (FR_FRCP1 and CM_MC2); percent reduction compared 
to the site water control was 39% for both samples. 
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Results of the untreated and copper-amended toxicity tests using P. promelas are provided in 
Tables 9 and 10, respectively.  Survival in the untreated site control was statistically significantly 
lower than the untreated laboratory control (~31% reduction). Hatch, biomass, length and 
normal development were similar in the untreated site and laboratory water controls for this 
species, indicating that there was no adverse or stimulatory effects associated with the upstream 
Fording River station for these endpoints.  
 
A statistically significant reduction in P. promelas survival was observed in two untreated 
samples (GH_FR1 and CM_MC2) compared to the laboratory water control; percent reduction 
was 42 and 27% for GH_FR1 and CM_MC2, respectively. There was no adverse effect on 
survival in any of the samples compared to the site water control. There were no adverse effects 
on hatch, biomass, length, or normal development (i.e., incidence of deformities) in the 
untreated samples compared to the untreated site water and laboratory water controls. 
 
The effects that were observed on fathead minnows in the untreated tests were restricted to 
mortalities, and occurred predominantly between days 6 and 12 of the tests.  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).  These effects have been termed “sporadic 
mortality phenomenon”, and are associated with mortalities that generally occur beginning on 
day 4 of the 7-day test with this species (Downey et al. 2000); this age is equivalent to day 6 of 
the 32-day test, which starts with an earlier life-stage.  Effects associated with this phenomenon 
are generally associated with a high degree of between-replicate variability, as was in these 32-
day tests.  Thus, the pattern of effects observed with the samples tested here is consistent with 
effects caused by sporadic mortality phenomenon.  
 
The samples, site water and laboratory control were also tested with the addition of 20 µg/L 
Cu, to reduce fungal and microbial growth in the samples throughout the test. However, 
survival in the copper-treated laboratory control was 56.7% and did not meet test acceptability 
criteria (≥70% post hatch survival).  Despite the fact that the copper-amendment control 
indicated a failed test, the results were interpreted for the purpose of further evaluating 
effective copper treatment dose rates. A statistically significant reduction in biomass was 
observed in one of the copper treated samples (CM_MC2) compared to the copper treated 
laboratory control; percent reduction was 9%. A statistically significant reduction in length was 
observed in two of the copper treated samples (GH_FR1 and CM_MC2) compared to the 
copper-treated laboratory control; percent reduction was 9 and 10% for GH_FR1 and CM_MC2, 



Nautilus Environmental 11 
WO# 16284-16287 

respectively. There were no adverse effects on hatch, survival, or normal development (i.e., 
incidence of deformities) in the copper treated samples compared to the copper treated 
laboratory water control. There were no adverse effects on hatch, survival, biomass, length or 
normal development (i.e., incidence of deformities) in the copper treated samples compared to 
the copper treated site water control. 
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Table 6. Results: Ceriodaphnia dubia survival and reproduction test. 

Sample ID Survival (%) 
Reproduction 

(Mean ± SD) 

Laboratory Control 90 21.5 ± 7.0 

FR_UFR1 (Site Control) 100 24.5 ± 2.3 

FR_FRCP1 90 12.8 ± 4.5 * α  

GH_FR1 80 19.7 ± 9.6 

GH_ERC 90 21.7 ± 7.8 

EV_MC2 100 23.5 ± 3.0 

EV_HC1 100 24.3 ± 2.9 

CM_MC2 100 20.8 ± 3.5 α 

LC_LCDSSLCC 100 23.5 ± 3.4   
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 28.8 ± 2.4 - 

FR_UFR1 (Site Control) 134.6 ± 8.1  368.3 

FR_FRCP1 93.5 ± 7.0 α 225.2 

GH_FR1 119.5 ± 4.7 α 315.7 

GH_ERC 129.5 ± 9.3 350.4 

EV_MC2 130.3 ± 12.4  353.0 

EV_HC1 120.3 ± 6.4 α 318.3 

CM_MC2 121.8 ± 2.2 α 323.5 

LC_LCDSSLCC 129.5 ± 5.3  350.4 
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 8. Results: Hyalella azteca survival and growth test. 

Sample ID 
Mean ± SD 

Survival (%) Dry Weight (mg) 

Laboratory Control 100 ± 0.0 0.86 ± 0.01 

FR_UFR1 (Site Control) 100 ± 0.0 0.82 ± 0.03 

FR_FRCP1 100 ± 0.0 0.50 ± 0.12 * α 

GH_FR1 94.0 ± 8.9 0.75  ± 0.06 * 

CM_MC2 80.0 ± 15.8 * α 0.50 ± 0.05 * 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 9. Results: Pimephales promelas survival and growth test (untreated). 

Sample ID 

(Mean ± SD) 

Hatch 

 (%) 

Survival 

(%) 

Biomass 

(mg) 

Length 

 (mm)  

Normal 

development 

(%) 

Laboratory Control 96.7 ± 3.8  86.7 ± 5.4 1.2 ± 0.1 9.4 ± 0.3  100 ± 0.0 

FR_UFR1 (Site Control) 96.7 ± 3.8 60.0 ± 31.3 * 1.2 ± 0.3  10.5 ± 1.3  100 ± 0.0 

FR_FRCP1 96.7 ± 6.7 85.0 ± 14.8 1.3 ± 0.1 9.3 ± 0.7 98.2 ± 3.6 

GH_FR1 96.7 ± 3.8 50.0 ± 12.8 * 1.0 ± 0.2 9.9 ± 0.6  96.4 ± 7.1 

CM_MC2 95.0 ± 3.3 63.3 ± 20.7 * 1.1 ± 0.1 9.8 ± 1.3  100 ± 0.0 
SD = Standard Deviation 
* Result was significantly lower than the laboratory control 
α Result was significantly lower than the site control FR_UFR1 
 
 
 
 

Table 10. Results: Pimephales promelas survival and growth test (copper treated). 

Sample ID 

Mean ± SD 

Hatch 

 (%) 

Survival 

(%) 

Biomass 

(mg) 

Length 

 (mm)  

Normal 

development 

(%) 

Laboratory Control [+Cu] 100 ± 0.0  56.7 ± 11.6 1.4 ± 0.1 9.3 ± 0.5  100 ± 0.0 

FR_UFR1 (Site Control) [+Cu] 100 ± 0.0 73.3 ± 13.3 1.4 ± 0.4  9.1 ± 0.7  100 ± 0.0 

FR_FRCP1 [+Cu] 93.3 ± 9.4 76.7 ± 8.6 1.5 ± 0.2 8.8 ± 0.6 97.7 ± 4.5 

GH_FR1 [+Cu] 98.3 ± 3.3 96.7 ± 3.8 1.3 ± 0.1 8.5 ± 0.2 *  100 ± 0.0 

CM_MC2 [+Cu] 98.3 ± 3.3 93.3 ± 7.7 1.2 ± 0.0 * 8.4 ± 0.1 *  100 ± 0.0 
SD = Standard Deviation 
* Result was significantly lower than the laboratory control 
α Result was significantly lower than the site control FR_UFR1 

 



Nautilus Environmental 15 
WO# 16284-16287 

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. There were no deviations from the test methodologies other 
than the planned modification to the H. azteca method and the addition of copper in the P. 
promelas tests, as described in Section 2.0.  Uncertainty associated with these tests is best 
described by the standard deviations around the means. 
 
Water quality parameters remained within ranges specified in the protocols throughout the 
tests, with the exception of the P. promelas untreated test. On days 9 and 29 of the P. promelas 
untreated test, the temperature of some test solutions used during water renewal was 23°C, 
which is below the range of 25 ± 1°C specified by the test method. This minor deviation from 
the specified range would not be expected to affect the outcome of the test. 
 

The tests met all control acceptability criteria, with the exception of the P. promelas copper 
treated test. Survival rate in the copper treated laboratory control was 56.7%, which is below the 
minimum post hatch survival of 70% specified by the test method. 
 
Results of the reference toxicant tests conducted during the testing program are summarized in 
Table 11.  The C. dubia reference toxicant result was below two standard deviations but within 
three standard deviations of the historical mean. This was likely due to natural variability as 
one in twenty results may be outside of two standard deviations due to variability alone. 
Results of the reference toxicant tests with the remaining species fell within the acceptable range 
for organism performance of mean and two standard deviations, based on historical results 
obtained by the laboratory with these tests. Thus, the sensitivity of the organisms used in these 
tests was appropriate. The reference toxicant tests were performed under the same conditions as 
those used for the samples. 
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Table 11. Reference toxicant test results. 

Test Species Endpoint 
Historical Mean 

(2 SD Range) 

CV 

 (%) 
Test Date 

C. dubia 
Survival (LC50): 1.8 g/L NaCl 2.0 (1.9–2.2) 5 

March 16, 2016 
Reproduction (IC50): 1.6 g/L NaCl 1.5 (1.2–1.9) 12 

P. subcapitata Growth (IC50): 41.2 µg/L Zn 29.6 (17.3–50.7) 31 March 1, 2016 

H. azteca Survival (LC50): 6.0 g/L NaCl 5.3 (4.5–6.2) 9 March 3, 2016 

P. promelas 
Survival (LC50): 0.8 g/L NaCl 0.8 (0.5–1.1) 12 

March 7, 2016 
Biomass (IC25): 0.5 g/L NaCl 0.5 (0.3–0.7) 14 

SD = Standard Deviation, CV = Coefficient of Variation, LC = Lethal Concentration, IC = Inhibition Concentration, 
EC = Effect Concentration 
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Ceriodaphnia dubia Summary Sheet 

Client: Start Date/Time: --""lvc-;\ll-:'r-"l+h:-:.3,,_/'-'I L:...· -"GJ'-'-i CDD"-'-'-"'h_ 
Set up by: ___ fv_\ l::...:1,_/ £"--=l\il=i\JI""------Work Order No.: 

Sample Information: Test Validity Criteria: 
1) Mean survival of first generation controls is 2:80 % 

Sample ID: YQ(}QI j\ ! ~ n:scil±I ic,]?l, t,,, 2) At least 60% of controls have produced three broods within 8 days 

\J\l.\1Gh \/I\? J\)S 3) An average of ~15 live young produced per surviving female in the Sample Date: 

Date Received: 1\1\llrih 'J-// 6 . fJOrd1 ·7 /I b control solutions during the flrst three broods. 

Sample Volume: \[ C\t)D\AS 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 

Test Organism Information: 

Brood stock No.: 02)'1-lbA 
Age of young (Day 0): <24-h (within 12-h) 

Avg No. young in first 3 broods of previous 7 d: 

Mortality (%) in previous 7 d: 
Individual female# used <:8 young on test day 

NaCl Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: 

7-d LC50 (95% CL): 

7-d IC50 (95% CL): 

Ccl 14-1 

7-d LC50 Reference Toxicant Mean and Historical Range: 

7-d IC50 Reference Toxicant Mean and Historical Range: 

Test Results: 

g/L NaCL 

g/L NaCL 

t .o (I. 't- L?.)g/L NaCL 

1,s;(u.-l.G) g/LNaCL 

CV(%): 

CV(%): 

s 

li:J':) /. (v/v J Survival (%) Reproduction (Mean ± SD) 

Negative Control cro ),\,") ± 1,o 
1·-

l'R-iArR1_G,_O'\-"i:>ollo_ i-.\ U \GD .2't, 'i ± :2.,j 

1'12 _ fillf 1-Q _ V'f() i }Di l. _ tl Di\) 12. '6 ± '+S -!'<(),. 

G,1i_ff-. \_VIS>\ l._01_01_ i\lf l5D \~.f ± q,6. 
£i\-\_ '21l.e _w;_).o\ c_ 03_ 01_r-.J P Oit:i :11.l ± ".:!.~ 

' 
f..V _ \i[.l _\-1) _ ).oi b--o'J,-~1 _ iJ jCS\) )4-.':i ± 2 '1 
'f)L V>C2 .. 11~ <, .'J..O \ \,.- ci'J·v L r.J I ti0 Jli] ± 31v 
(iJ_{\.\(l_l,,'i<, .flibDj~l_ ~ \uv )o.i ± 1.17 °" 
U_ t.i..D >Si.t(._vlf<; ,1P1.6--o'rUt ,J IC\l 21'5 ± ~~ ... 

Reviewed by: 

~ s \-\e c~~~--o\ 'it ~e. cvJ,t-1(.." \}'I yilJ sl '11 ~CC,vvt\ \.e» 1\'\t;.~ 1\--< \ e..b Cl>l\ i 4 1 ~ 
Date reviewed: ___ f'.A_· -'-l"\,-"-r.::c.'-~'--Zyt'-"+/-'t,.6=--

°'. Ref "''ii vv 
nuJ 
&11\\1\iCC•lt 
\.Vl -t\-\l""'. 
S1tl (C'<) \r 
ft<_~\ ;>R. 
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Chronic Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

Client: 
Sample ID: 
Work Order#: 

Concentration 

lah rcn-trol 
Temoerature l°Cl 

DO lma/Ll 

nH 
Cond. (uS/cm) 

Jee!;: Cea\ 

a 1 2 3 

Start Date & Time: HllrCh3'lh £J ID~kl 
Stop Date & Time: H.!'.lrt,h ID/il:oa) I 'J ~ 

Test Species: Ceriodaphnia dubia 

Davs 
4 5 6 7 

Initials f'l'll'll {i'Yl 'I/ti, A.. A Hl'lWI Hltl g FY'llV ~Wl 

Concentration 

Siteif .. j 1~ ,·~-Ji 
Temoerature ('Cl 

DO lma/L\ 

a 1 2 3 4 5 6 7 

DH 
Cond. luS/cm) 

·°."'! "}.1 'f"v) 1-1 r;J }:'I }-<;? 1--8 1-.'1 l:i..:i- ~c~' n v •: 0 '<& 
' :..sv,D 3 5 'r 3b"' '2 6·<..f '3<o--r ::tL "'kl 

Initials 

lOd/Cvlv) . 
Concentration o 1 2 

f""IZ..._-H!.r p\ ' init.eo old new · .. old new 

Davs 
6 7 

old new old . I new old· ;hew di!ic'\'n~wi '.' ffri~f. 
3 4 5 

Temperature ('Cl J 4..L 1_5,J 24.0 "~~ 1)1,0 

DO (ma/L) .,. 'J- "j. 5 ~.'J- '.'.)..., \, r) 

f I J 

Cond. luS/cml '.J lb "1 {b i::-~ t<-M t.bgoi 1i: .... .:10' 11 aui. lb'.'.1-1~) 
Initials VlVi {i'Yl VJ° lfL A I • '" " ' 

r~ r u r;11r11ri~ 

I 

led/'. Clllll,r---,-----,-----,---~D~a,..vs ___ -,-----,-----r--i 
Concentration 

EiH-F12-I 
Temoerature ('Cl 

DO lma/Ll 
DH 

Cond. luS/cml 
Initials 

Thermometer: 

Hardness* 

• mglL as CaC03 

a 1 2 
· init ·: ·c. pld ·.new old new 
1.l1. l 2/J.o lll.f r Jo--::, 

~. [) 1. 'l :f:'1 ~I 
~4l.l .n : I 

Tiil. 1,,,. 11 -, 'YI it(_ • 

__ i-t~_oo meter: _ _,__ 

3 4 5 6 7 

old new otd new old. 'riew.' old( ,'new: ·firiak 

J:-, o ;..,& 1--8 :::< 0 ::i. '.8 9 .. 6 I k , i-:'-1 :_ . 9 
r- ...., ;r Kh-::1- < ~'<-> - --

).... pH meter: ___ _ Conductivity meter:_~+ __ _ 

Analysts: 6v\M 1 IA\:,j 1 F\VJD! t-C. / 
\LL 

Reviewed by: J GJlj: 
Date reviewed :Pliid\: l 'l f /(. 

Sample Description: t\f[!cl 
1 Co\~vq

1 \eyS, 0clD"IA'lex 1 Vl" 
. I 

pt1 Yh' c'.A .... I G ;/,.u c c·d I S?l f'll rl<'J ) 
Comments: ~B=ro~od=b~o=ar~d=Us=•=d:~O=·~'J~~~· l~tf\-""'-'--"[~G,"'--~~ILY_.__,),_ ___________ _ 
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Client: 
Sample ID: 
Work Order#: 

(Ci:'J/(l/111) 
Concentration 
t::,.u .en(" 

Temoerature l°C\ 
DO lma/L\ 

DH 
Cond. luS/cm) 

Initials 

100' /. (1Av) 
Concentration 

+:;V l--1(.J 

Temoerature 1°C\ 
DO lma/L\ 

DH 
Cond. luS/cm) 

Initials 

100'/. (11\11) 
Concentration 

FV HL'L 
Temperature (°C) 

DO (mall) 

PH 
Cond. luS/cm\ 

Initials 

-
loo/'. Cvh.J) 

Concentration 

f' VVI l'lllc_'J 

Chronic Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

!ft~ ~~!leec,\ V4ri')V\) 
\ lo).!i± 

Days 

0 1 2 3 4 

. Hilt:' ·'01d ''·rfe~ <old 
' ' ' 

old . Old··· ' '' 

old new new new 
5 6 7 .,.,..,. 

old 
,_;,···,:·.· ' fina1 new .·new. 

~.o 'L5.<J 'U' ) 'ISP WP '7.o~:> ')A,-'> 2S°'O 2LLo I ")t:;."' 2Lff) I• c;- J '/L D ;;i;t 
. I l8 ~· ...- :,-.&. FL- -:r<:> i-;j .,,._, (, 'Zr 0 l".:t.i ll» I ~>J A )/.' v 1-1 ,'::;, 

, '.v\ 1 ~ I-. S--J )';[ F-·'/,, i'-"' F:J".-~'1 )t.6 '.:!..°! '(-,0 ·'.lil 3 ) 11'.'1 
iil 1\y 4 i) z., 'f~ '+D'1 \.Ill 0 L.j(\_b, 'iflvl 
11m "t1YlrrJ IEi ~ • .flrlA \/'/\ Flfl!Wi •• 'VI ., 

I I 

Davs 
0 1 2 3 4 5 6 7 

.' inif .. 
' 

old 
' 

old ·new· .old 1· new old ·n·ew. old final old new new new 
j.l,I J '!.F..o J,D is-;::> °1A? ""'"' <'1 ~\,6 25-0 J_l{ 0 :J\?P 1(..(.0 I" c;_{) 7UJ) < "'·· ( 
. l t.'6 .// ). < F J,. 1-. Lr of-,. I -;p(, 6.'7 ::1. lo ~· • i ~L, g..1,- - .':i 
. l 8.o I t-.,1 J'-, f P- l- h"' S· I Hi l'l . ) l?.O /f,U ., 

'. 
o};I fl{ -:1- '-f .::> ~"i '1'-10 :tLiv ...., ' -; 

1H\<\W\ +rnn he }>- ,._ t'YVlW1 il1~1M t i!J;ll'Vl rM~' 

Davs 
0 1 2 3 4 5 6 7 

I init. old · old.· 
' 

oli:f 
,' 

old ;)new old ' filial :·new .Old· new new· new ,new·; 

H. ,\) 1.i;.o l'lJ.LD '16',o VIQ 'lSP VIP 2$',{J ?i.J 0 <J.S . ..> 'U.0 'l-C:-.6 ''Ii({) oc1 
R q,3 82--- ?'b J'-A i.< t-:1,... 1-S 8.7 ::I- .'1 ~J v 'K:j I -.... 
·' 1."! 1:: .B .F-) 1.'.l $-:. 1..- :/-."/ '7~ '1-.'l =t-9 ''1-f(J ~\_, ".tL - "l 

~ (': u -::/{)U C>)... -i.,,;::;:, -=to3 -:+r:......, :::; 0-f h" I 
Ylil'J It<- /'- A 

8'11~ ~ j.. rnm ·mn 'lJYlfl ' 

Days 
0 1 2 3 4 5 6 7 

:·;·:'!'~'it,- - .. '.old_: . new old new • old new old new old new-· 01a· new final 

I) 

Temcerature C°C\ it.u 2. 5.o 7tA.6 ,,6\p '1Jf"' 'l.b"JO V'fp '.lS' -V ZL.1.r )$,0 1 !{.{,; 1<;.C> 'l4~ (J /C7, l) 
DO lma/L\ .o .:+. 'b 8)-- ). . ,, ,P..,1 '}-;/- ,f._,z_. 1-.{; <:::l,J A,q 15,'}_, ::i-_o, ~.I =i:Y 

DH Ii. g .1 ., I ;:.i. ;....;::, ,C->'J..- !).) 8«, 9.. I 'd.D 81 l\l.O If 1 ::;?13 
Cond. luS/cm\ 1 '- J "' i-r 9 .... ')..- 96.) ~Gs- '-fei.£> qo~ qt.J-:i 

Initials V!Vl'l -trVIYYlfR I'- ;;-- ElV'lWl HlilWI ../-l'~V /t/f f J 71111 
(!)dJtl (f) u ! -.J 

Thermometer: __ '-f'-'--__ DO meter:_~-- pH meter:--"':::_ __ Conductivity meter: __ Y,"----

Hardness* 
Alkalini 

* mg/Las CaC03 

Sample Description: C..\f<'.lr 1 tvi'Dt.A.{ \.eH ; odtiu.r \.eJJ 1 I') o 

Comments: Broodboard Used: D l),'f I b A ( b ~1 I yJ 
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Client: 
Sample ID: 
Work Order#: 

Chronic Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

Start Date & Time: Mll.<uh :>,/lb e \ t>Ob ~ 
Stop Date & Time: IVK((/j'\ \ 0/1"' e \ >;?J;;\f\ 

Test Species: Ceriodaphnia dubla 

IOC>1(11IV) 1----~---~--------D~a.,..v_•s _____________ __, 
~"<;foncentratioq~ ,,___o_,..,__=1.__,_,..__,..,.,,..2 __ .,_ __ 3 __ _,.,._,--i4 __ _....., __ s,_.,_.,..,_,_-=-'s==_,,.,.-7~ 
~!J) ''riilt.;•.•2'01&< iiew' oill ·.• .l'iew .. ··old .. ·new ~Id· . rle.w i>rcifF.itew•.':iiJd., •n\;WJ 'rniiKt. 

'\-' l 

.U 

Cond. 111S/cm\ I~ ·I tlli'Z-- '1 J- 'r '7 P-b q ( ,() I le 0 l! l'' . ', x:3• 

Davs 

Concentration 0 1 2 3 4 5 6 7 

Temoerature l°Cl 

DO lma/Ll 

oH 
Cond. luS/cml 

Initials 

Days 

Concentration 0 1 2 3 4 5 6 7 

Temoerature (°C\ 

DO lma/Ll 

oH 

Cond. luS/cm\ 

Initials 

Davs 
Concentration 0 1 2 3 4 5 6 7 

Temoerature (°C\ 

DO (mQ/L\ 

DH 
Cond. luS/cml 

Initials 

Thermometer: ___ Lf" ___ oo meter:_~-- pH meter:-~;). __ _ Conductivity meter: __ l...f-__ _ 

Analysts: 
Hardness"' 

Alkalini 
• mg/L as CaC03 

Sample Description: 

Comments: 

. ,,t. . Reviewed by: __ u"<: rcv;-="--=-;-,,-::-r 
Date reviewed: /4 Citrd; ?.7,. f {Jo 

( 
{ ocl( S'lmrpl-es ) CIRClr ,- c:o\Ov\.( I.es\ I oclou.,(ik'i-\' i Q,\) pa AiCtl k±,e( 

oJ..J-'f 11o fr ( 6 - 1 Lt) Broodboard Used: 
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Chronic Freshwater Toxicity Test 
C. dubia Reproduction Data 

Client: 
Sample ID: 

Jeer·- tocJ 
ltc-1( \lt!J' /f4.I VCt vi"viJ 

Work Order: i \, :).8 cf !DC.I/. (Viv) 

StartDate&Time: !Ch~b<D I~~ 
Stop Da~e~u~~:;Jffi( jib /i) ~c>');;; 

I 

Concentration: 11 ,,., .c Concentration: ~• ,.,,, ·n ..,.,., I Concentration: -&-I • 12.C-VI Days • 
A B C D E F , G H I J I nit A B c D .E F G H I J lntt: A B c D E F G H I J I nit 

1 ./ / ,/ / j ,/ / / / / £.L. ./ / / / / / / / / / f'.L. ,/ / / / J / / / / !/ fl_ 
2 / / / / / / / / / / fa., /. r/ // / / / / / I>- / / / / 

,..,.. 
/ / / / ' A 

3 / / / / / / / / / / . / / / / / / / // I/ ~ / / / / / / / / / ,,--
4 

,.,,,,. ./ .. \\. I.\ L , 3' u '\- Vt.. > C' r < ' ~ 'l- u ~ 'S ¥\.. / ....-- 3 _... 
/ 3; 2-. + / / w 

5 ::l- lJ.. (. ';I c ·. l <t, ·~01/ ..,, Io L l to IA L !O 'ai= ?:> 1.1- ln 1~ "7 "-'· 'f'. i~ Lt.-

~ 6 D ~ I./ / / I< / / / / / ,/ ,,, / f f1 ,,/ -:::f-- L. /' ,/ )( 

7 l I IC) ii j ,, / I :2 IJ ':'- n,~"' f i I -::., 1;;). , I II I _, ~1 II /'.J.. "i'"l ,,,.., / '1 ,/ / J. x ,/ .;!l1, 
' 8 

.~lb I Total ':J l -RO ·y. ·1:.:, L.I;) ILi .tS '.')~ ;{"I l • .l t min I""" Id" 'JA' '/' 1.~~1 ;/'-., ,/f "' ,, , 
'/ ' J»· I 7t. ff i _:;..t 2i- ; (I' /A. J.~ t:IUJ• ~ 

' ' 

Concentration: 
,_ .w -"'-' Concentration: ~r 

, 
Concentration: 'f'V t G Days 

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 J I ,/ ,/ / ,/ / / / / fL / / J / ,/ J / / / / CL / J / / / / I I .I / EL 
2 / / / J(_ / / / 

.· / / / / • / / / / / / / / / / ' / / / / // / ,.- / / A 

3 / / / / / / / / / ~ r / / / r / / / ,/ //' / / ,/ .r / / / / / / . 
4 lli LI' {a .:: ~· "" ' :'2- 11' R... u )( ,/ 1-- ~ c , " s u. 111 c S' / -~ $ 4- • L u. .U. I"'-
5 'j, ';:!' Of ..,, c 9, Oj ./ ·' f1\1J '?> C) ::!" U/ ~ '"' vi IO C\ MtJ 'i; ID <;; IO '1 ID L L '10 q ,Ki 
6 / / / / / / / /(' · fl/ll'JI ,/ [.., ,/ / ;/ / / ·/·/ v-· ,/ / / ,/ / ' ,. / 1/ Tl/If! A 

7 UI " 0 ~ ~ \, •ft ?> l::;;i -ffflffll f,~ If II I{) tn {"" r:; q I ( ! f;;J ,,, "1 // llA ti {D JR.. I'? I_, ""• 
8 ' . 

Total.,,, "'"' )L , ' ' ')::! ;;i.. ·. J - l ~JO . .2<-, OK g ·- 2' '.J ~J. ~J~ ,,Jf ,J.' ,"/ ' ?<.. :JOO, 1~ .?i~ :;J, 7_•; •,,B .)L ?I 
' • ,, --· 

Days Concentration: '.U / Concentration: r !fl I Al'" Concentration: • ' I CI 
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 J / / ,/ ,/ J ./ ,/ ,/ ,/ \; l. ,/ J / I/ I/ / ,/ / / J - l ,/ / / ,/ / / / ,/ ,/ !/ 6<--
2 / / / / / / / /' / / ' / / / / /" / / ,- / ,... A / /' / / / / / / / / . 
3 / / / / / / / / / / - / / ( r r r / r ,. / / / / r / _,;', / / / / ~ 

4 LI> u. l.L '+ ~"' 1-1. ~ <, I'\ fu vi- ii. $ 4 '5 ~ 'l. 't ], :s 't tL 5 w ._-. s: .'> C" L I<. 4'. s !It. 
5 ::}- Tu 'A 1 -r 9 '4 "' -=!' l1 Mn '6 q '<;'.' '1 ,/ ':./- Uj In f '6 l\i\r v '4 '1 '£, '$ 1D " ~ 10 ...,.. N)t 
s / / ,,..,-,,, tJ ,.. ;,..·/,/ / ,, i./ / / / rr. ,., ,/ ,,, ,,/,,r rnr II ,,/ / i./ / / ,/ / "" 
1 n '1 ?. .. r :c..+ i- ~!JI- 1 ~ q In 1...~ IJ fC) to q 4 lfl q ~f-A11::<. 10 1 n /f If'\ LJ Jf l."7 (";, l "' I 

8 • , ' . 
Total 10 /If rl"'I . I .J..'1~';, ' ' 'Jt 'Jil1 •J L.~ /"-. JL 7!?. fl- '!l.; f() 1.: ? ~O, L,' ,/'- 2L ?;I. 'j - hf( ·-#:- ·I ti' I' • I . ' 
Notes: X = mortality. 

Sample Description: D i Let- -eJ' 
Comments~:~--'"'-"~~"-"oll'.'"""-"~'-"'~~'!!!C'°"'~"'""''-"'""!!!?!'-"!!"-"!!.!'!"'-'~'-"~""""'-~~~~~~~_:~--~~~~1-~~~~~~~,-~~~~~~~~~~~~ 

lj{yk Datereviewed: H~.rc< ?,,7,).(fa Reviewed by: 
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CETIS Summary Report Report Date: 

Test Code: 

18 Mar-1616:28 (p 1 of 2) 

16284 I 04-8490-8849 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Batch ID: 15-2157-4268 

Start Date: 03 Mar-16 10:00 

Ending Date: 10 Mar-16 15:30 

Duration: 7d 6h 

Sample Code Sample ID 

Lab Control 06-8249-3611 

FR_UFR1 18-7043-2158 

FR_FRCP1 06-8723-2189 

GH_FR1 00-6398-7514 

GH_ERC 12-5925-0501 

EV_HC1 17 -5895-5723 

EV_MC2 04-5050-0174 

CM_MC2 08-8191-0493 

LC_LCDSSLCC 04-9754-6534 

Sample Code Material Type 

{!) Lab Control Lab Control 

FR_UFR1 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 

7d Survival Rate Summary 

Test Type: Reproduction-Survival (7d} Analyst: Mimi Tran 

Protocol: EC/EPS 1/RM/21 Diluent: 20°/o Perrier Water 

Species: Ceriodaphnia dubia 
Source: Jn-House Culture 

Sample Date Receive Date Sample Age 
01 Mar-16 01 Mar-16 58h 

01 Mar-1611:05 02 Mar-1611:30 47h (1.1 'C} 

01Mar-1609:43 02 Mar-1611:30 48h (1.5 'C} 

01 Mar-1611:30 02 Mar-1611:30 46h (3.8 'C} 

01 Mar-1610:30 02 Mar-1611:30 47h (4 'C) 

01Mar-1609:05 02 Mar-1611:30 49h (1.6 'C} 

01 Mar-16 09:55 02 Mar-1611:30 48h (0.4 'C} 

01 Mar-1612:20 03 Mar-16 08:58 46h (4.2 'C} 

01 Mar-1613:10 02 Mar-1611:30 45h (3.5 '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 

Lab Control 

FR_ UFR 1_ Q_04012016_N 

FR_FRCP1_Q_04012016_N 

GH_FR1_WS_2016_03_01_NP 

GH_ERC_WS_2016_03_01_NP 

EV _HC1_WS_2016-03-01_N 

EV _MC2_ WS_2016-03-01_N 

CM_MC2_WS_20160301_N 

LC_LCDSSLCC_WS_2016-03-07 

Project 

Latitude Longitude 

CD Lev);, ttX\ -\rV I "' ;) of. 
Pf rrl .ex l C,;\:, l'Jc;;\£,.r 

\'.'"(2_1,117R I "' s' r-t'. Cc\1-\r-> I 

Sample Code Count Mean 95o/o LCL 95% UCL Min Max Std Err Std Dev CV% 0/oEffect 

Lab Control 10 0.9 0.6738 1 0 1 0.1 0.3162 35.14°/o 0.0% 
FR_UFR1 10 1 0 0 0.0°/ii ·11.11°/o 
FR_FRCP1 10 0.9 0.6738 0 0.1 0.3162 35.14o/o O.Oo/o 
GH_FR1 10 0.8 0.4984 0 0.1333 0.4216 52.7% 11.11% 
GH_ERC 10 0.9 0.6738 0 0.1 0.3162 35.14% 0.0% 
EV_HC1 10 0 0 0.0% -11.11% 
EV_MC2 10 0 0 0.0% -11.11°/o 
CM_MC2 10 0 0 0.0% -11.11% 
LC_LCDSSLCC 10 0 0 0.0% -11.11°/o 

7d Survival Rate Detail 

Sample Code Rep 1 Rep2 Rep 3 Rep4 Rep5 Rep 6 Rep7 Reps Rep 9 Rep10 
Lab Control 1 1 1 1 1 1 1 0 1 1 
FR_UFR1 1 
FR_FRCP1 0 
GH_FR1 1 0 0 
GH_ERC 0 1 
EV_HC1 

EV_MC2 

CM_MC2 

LC_LCDSSLCC 

000-469-187-1 CETIS'" v1 .8.7.16 Analyst:. __ _ 



CETIS Summary Report Report Date: 18 Mar-16 16:28 (p 2 of 2) 

Test Code: 16284 I 04-8490-8849 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

7d Survival Rate Binomials 

Sample Code Rep 1 Rep2 Rep 3 Rep4 Reps Rep 6 Rep7 Rep 8 Rep 9 Rep10 

Lab Control 1/1 1/1 1/1 1/1 1/1 1/1 1/1 0/1 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 

FR_FRCP1 1/1 1/1 1/1 1/1 1/1 1/1 0/1 1/1 1/1 111 

GH_FR1 1/1 1/1 1/1 0/1 1/1 1/1 1/1 1/1 1/1 0/1 

GH_ERC 1/1 0/1 111 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 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 

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 Analytical Report Report Date: 

Test Code: 

18 Mar-16 16:28 (p 1 of 2) 

16284 I 04-8490-8849 

Ceriodaphnia 7~d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 05-8783-3357 
Analyzed: 18 Mar-16 16:26 

Batch ID: 15-2157-4268 

Start Date: 03 Mar-16 10:00 

Ending Date: 10 Mar-1615:30 

Duration: 7d 6h 

Sample Code Sample ID 
Lab Control 06-8249.3611 

FR_UFR1 18-7043-2158 

FR_FRCP1 06-8723-2189 

GH_FR1 00-6398-7514 

GH_ERC 12-5925-0501 

EV_HC1 17-5895-5723 

EV_MC2 04-5050-0174 

CM_MC2 08-8191-0493 

LC_LCDSSLCC 04-9754-6534 

Sample Code Material Type 

Lab Control Lab Control 
FR_UFR1 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 
Lab Control FR_UFR1 
Lab Control FR_FRCP1 
Lab Control GH_FR1 
Lab Control GH_ERC 
Lab Control EV_HC1 
Lab Control EV_MC2 
Lab Control CM_MC2 
Lab Control LC_LCDSSLCC 

Data Summary 

Sample Code NR 
Lab Control Negative Contr 9 
FR_UFR1 10 
FR_FRCP1 9 
GH_FR1 8 
GH_ERC 9 
EV_HC1 10 
EV_MC2 10 
CM_MC2 10 
LC_LCDSSLCC 10 

000-469-187-1 

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 Sample Age Client Name Project 

01 Mar-16 01 Mar-16 58h Teck Coal 

01 Mar-1611:05 02 Mar-1611:30 47h (1.1 'C) 

01Mar-1609:43 02 Mar-1611:30 48h (1.5 'C) 

01 Mar-1611:30 02 Mar-1611:30 46h (3.8 'C) 

01 Mar-1610:30 02 Mar-1611:30 47h (4 'C) 

01 Mar-16 09:05 02 Mar-16 11 :30 49h (1.6 'C) 

01Mar-1609:55 02 Mar-1611:30 48h (0.4 'C) 

01 Mar-1612:20 03 Mar-16 08:58 46h (4.2 'C) 

01 Mar-1613:10 02 Mar-1611:30 45h (3.5 'C) 

Sample Source 
Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 
Teck Coal 
Teck Coal 

Teck Coal 

Station Location 

Lab Control 

FR_ UFR 1_ Q_ 04012016_N 

FR_FRCP1_Q_04012016_N 

GH_FR1_WS_2016_03_01_NP 

GH_ERC_WS_2016_03_01_NP 

EV _HC1_ WS_2016-03-01_N 

EV _MC2_ WS_2016-03-01_N 

CM_MC2_WS_20160301_N 

LC_LCDSSLCC_WS_2016-03-07 

Latitude 

Alt Hyp Trials Seed Test Result 
C>T NA NA 

Test Stat P-Value P-Type Decision(a:5°/o) 
1 1.0000 Exact Non-Significant Effect 
0.7632 1.0000 Exact Non-Significant Effect 
0.5 1.0000 Exact Non-Significant Effect 
0.7632 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 Prop R %Effect 
10 0.9 0.1 0.0%i 

0 10 0 -11.11% 
10 0.9 0.1 0.0%1 

2 10 0.8 0.2 11.11o/o 
1 10 0.9 0.1 0.0% 
0 10 0 -11.11% 
0 10 0 -11.11% 
0 10 0 -11.11% 
0 10 0 -11.11°/o 

CETIS<M v1.8.7.16 Analyst: __ _ 

Longitude 



CETIS Analytical Report Report Date: 18 Mar-1616:28 (p 2 of 2) 

Test Code: 16284 I 04-8490-8849 

Ceriodaphnia 7Md Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 05-8783-3357 Endpoint: 7d Survival Rate CETIS Version: CETISv1 .8.7 

Analyzed: 18 Mar-16 16:26 Analysis: STP 2x2 Contingency Tables Official Results: Yes 

7d Survival Rate Detail 

Sample Code Rep 1 Rep2 Rep3 Rep4 Rep5 Rep 6 Rep? Reps Rep9 Rep 10 

Lab Control 1 1 1 1 1 1 1 0 1 

FR_UFR1 1 

FR_FRCP1 0 
GH_FR1 1 0 0 

GH_ERC 0 1 
EV_HC1 

EV_MC2 

CM_MC2 

LC_LCDSSLCC 

7d Survival Rate Binomials 

Sample Code Rep 1 Rep2 Rep3 Rep4 Rep5 Rep 6 Rep? Rep 8 Rep 9 Rep10 
Lab Control 1/1 1/1 1/1 1/1 1/1 1/1 1/1 0/1 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 
FR_FRCP1 1/1 1/1 1/1 1/1 1/1 1/1 0/1 1/1 1/1 1/1 
GH_FR1 1/1 1/1 1/1 0/1 1/1 1/1 1/1 1/1 1/1 0/1 
GH_ERC 1/1 0/1 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 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 
LC_LCDSSLCC 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 111 1/1 
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CETIS Analytical Report Report Date: 

Test Code: 

22 Mar-16 14:12 (p 1 of 2) 

16284 I 04-8490-8849 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 10-0460-7355 
Analyzed: 22 Mar-1614:12 

Batch ID: 15-2157-4268 

Start Date: 03 Mar-16 10:00 

Ending Date: 10 Mar-1615:30 

Duration: 7d 6h 

Sample Code Sample ID 

FR_UFR1 18-7043-2158 

FR_FRCP1 06-8723-2189 

GH_FR1 00-6398-7514 

GH_ERC 12-5925-0501 

EV_HC1 17-5895-5723 

EV_MC2 04-5050-0174 

CM_MC2 08-8191-0493 

LC_LCDSSLCC 04-9754-6534 

Sample Code Material Type 

FR_UFR1 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 ExactlBonferroni-Holm Test 

Sample vs Sample 
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 10 
FR_FRCP1 9 
GH_FR1 8 
GH_ERC 9 
EV_HC1 10 
EV_MC2 10 
CM_MC2 10 
LC_LCDSSLCC 10 

000-469-187-1 

Endpoint: ?d 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 

CETIS Version: CET1Sv1.8.7 

Official Results: Yes 

Analyst: Mimi Tran 

Diluent: 20°/o Perrier Water 

Brine: 

Age: <24h 

Sample Date Receive Date Sample Age Client Name Project 

01 Mar-1611:05 02 Mar-1611:30 47h (1.1 "C) 

01Mar-1609:43 02 Mar-1611:30 48h (1.5 "C) 

01 Mar-1611:30 02 Mar-1611:30 46h (3.8 "C) 

01 Mar-1610:30 02 Mar-1611:30 47h (4 "C) 

01Mar-1609:05 02 Mar-1611:30 49h (1.6 "C) 

01Mar-1609:55 02 Mar-1611:30 48h (0.4 "C) 

01 Mar-1612:20 03 Mar-16 08:58 46h (4.2 "C) 

01 Mar-1613:10 02 Mar-1611:30 45h (3.5 "C) 

Teck Coal 

Sample Source Station Location 
Teck Coal FR_UFR1_Q_04012016_N 

Teck Coal FR_FRCP1_Q_04012016_N 

Teck Coal GH_FR1_WS_2016_03_01_NP 

Teck Coal GH_ERC_WS_2016_03_01_NP 

Teck Coal EV _HC1_ WS_2016-03-01_N 

Teck Coal EV _MC2_ WS_2016-03-01_N 

Teck Coal CM_MC2_WS_20160301_N 

Latitude 

Teck Coal LC _LCDSSLCC _ WS _2016-03-07 

Alt Hyp Trials Seed Test Result 
C>T NA NA 

Test Stat P-Value P-Type Decision(a:5°/o) 
0.5 1.0000 Exact Non-Significant Effect 
0.2368 1.0000 Exact Non-Significant Effect 
0.5 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 Prop R %Effect 
0 10 1 0 0.0% 

10 0.9 0.1 10.0% 
2 10 0.8 0.2 20.0% 
1 10 0.9 0.1 1 o.0°1o 
0 10 0 0.0% 
0 10 0 0.0% 
0 10 0 0.0°/o 
0 10 0 0.0% 

CETIS™ v1.8.7.16 Analyst: __ _ 

Longitude 



CETIS Analytical Report Report Date: 22 Mar-16 14:12 (p 2 of 2) 

Test Code: 16284 I 04-8490-8849 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 10-0460-7355 Endpoint: ?d Survival Rate CETIS Version: CETISv1.8.7 

Analyzed: 22 Mar-16 14:12 Analysis: STP 2x2 Contingency Tables Official Results: Yes 

7d Survival Rate Detail 

Sample Code Rep 1 Rep2 Rep 3 Rep4 Rep 5 Rep6 Rep7 Rep 8 Rep9 Rep 10 

FR_UFR1 1 1 1 1 1 1 1 1 1 

FR_FRCP1 1 1 0 

GH_FR1 0 0 

GH_ERC 0 

EV_HC1 

EV_MC2 

CM_MC2 

LC_LCDSSLCC 

7d Survival Rate Binomials 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 Rep 5 Rep 6 Rep7 Rep8 Rep9 Rep 10 

FR_UFR1 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 0/1 1/1 1/1 1/1 

GH_FR1 1/1 1/1 1/1 0/1 1/1 1/1 1/1 1/1 1/1 0/1 

GH_ERC 1/1 0/1 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 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 

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: 

18 Mar-16 16:28 (p 1 of 2) 

16284 I 04-8490-8849 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 19-6205-4962 Endpoint: Reproduction CETIS Version: CETISv1.8.7 
Analyzed: 18 Mar-16 16:26 Analysis: Nonparametric-Control vs Treatments Official Results: Yes 

Batch ID: 15-2157-4268 Test Type: Reproduction-Survival (7d) Analyst: Mimi Tran 
Start Date: 03 Mar-16 10:00 Protocol: EC/EPS 1/RM/21 Diluent: 20% Perrier Water 

Ending Date: 10 Mar-16 15:30 Species: Ceriodaphnia dubia Brine: 

Duration: 7d 6h Source: In-House Culture Age: <24h 

Sample Code Sample ID Sample Date Receive Date Sample Age Client Name Project 

Lab Control 06-8249-3611 

FR_UFR1 18-7043-2158 

FR_FRCP1 06-8723-2189 

GH_FR1 00-6398-7514 

GH_ERC 12-5925-0501 

EV_HC1 17-5895-5723 

EV_MC2 04-5050-0174 

CM_MC2 08-8191-0493 

LC_LCDSSLCC 04-9754-6534 

Sample Code Material Type 

Lab Control Lab Control 

FR_UFR1 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 

01 Mar-16 01 Mar-16 58h Teck Coal 

01 Mar-1611:05 02 Mar-1611:30 47h (1.1 'C) 

01Mar-1609:43 02 Mar-1611:30 48h (1.5 'C) 

01 Mar-1611:30 02 Mar-1611:30 46h (3.8 'C) 

01 Mar-1610:30 02 Mar-1611:30 47h (4 'C) 

01Mar-1609:05 02 Mar-1611:30 49h (1.6 'C) 

01Mar-1609:55 02 Mar-1611:30 48h (0.4 'C) 

01 Mar-1612:20 03 Mar-16 08:58 46h (4.2 'C) 

01 Mar-1613:10 02 Mar-1611:30 45h (3.5 'C) 

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 
Seed 
NA 

Station Location Latitude 
Lab Control 

FR_ UFR1_ Q_04012016_N 

FR_FRCP1_Q_04012016_N 

GH_FR1_WS_2016_03_01_NP 

GH_ERC_WS_2016_03_01_NP 

EV _HC1_WS_2016-03-01_N 

EV _MC2_ WS_2016-03-01_N 

CM_MC2_WS_20160301_N 

LC_LCDSSLCC_WS_2016-03-07 

PMSO Test Result 
27.5°/o 

Steel Many-One Rank Sum Test 

Sample Code VS 

Lab Control 

ANOVA Table 

Source 

Between 

Error 
Total 

Distributional Tests 

Attribute 
Variances 
Distribution 

000-469-187-1 

Sample Code Test Stat Critical Ties OF P-Value 
FR_UFR1 119 73 5 18 0.9944 
FR_FRCP1 64 73 0 18 0.0067 
GH_FR1 103 73 3 18 0.8496 
GH_ERC 109 73 4 18 0.9445 
EV_HC1 120.5 73 3 18 0.9963 
EV_MC2 109.5 73 5 18 0.9496 
CM_MC2 88 73 3 18 0.3652 
LC_LCDSSLCC 108 73 4 18 0.9333 

Sum Squares Mean Square OF F Stat 
1041.4 

2417.5 
3458.9 

Test 

130.175 

29.84568 

Bartlett Equality of Variance 
Shapiro-Wilk W Normality 

8 
81 
89 

Test Stat Critical 
35.37 20.09 
0.7793 0.962 

4.362 

P-Value 

<0.0001 
<0.0001 

CETIS™ v1.8.7.16 

P-Type Decision(a:So/1;1) 
Asymp Non-Significant Effect 
Asymp Significant Effect 
Asymp Non-Significant Effect 
Asymp Non-Significant Effect 
Asymp Non-Significant Effect 
Asymp Non-Significant Effect 
Asymp Non-Significant Effect 
Asymp Non-Significant Effect 

P-Value Decision(a:So/11) 

0.0002 · Significant Effect 

Decision{a:1°/1;1) 
Unequal Variances 
Non-normal Distribution 

Analyst: __ _ 

Longitude 

QA: 



CETIS Analytical Report Report Date: 18 Mar-1616:28 (p 2 of 2) 

Test Code: 16284 I 04-8490-8849 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 19-6205-4962 Endpoint: Reproduction CETIS Version: CETISv1 .8.7 

Analyzed: 18 Mar-16 16:26 Analysis: Nonpa~ametric-Contro! vs Treatments Official Results: Yes 

Reproduction Summary 

Sample Code Count Mean 95o/o LCL 95°/o UCL Median Min Max Std Err CV0/o %Effect 

Lab Control 10 21.5 16.52 26.48 23.5 3 27 2.202 32.39% 0.0% 
FR_UFR1 10 24.5 22.84 26.16 24.5 20 28 0.7341 9.48% -13.95% 
FR_FRCP1 10 12.8 9.551 16.05 13 2 18 1.436 35.48°/o 40.47% 

GH_FR1 10 19.7 12.85 26.55 23 0 27 3.03 48.63% 8.37o/o 
GH_ERC 10 21.7 16.1 27.3 24 0 26 2.477 36.09o/o -0.93% 
EV_HC1 10 24.3 22.25 26.35 25 17 27 0.9074 11.81% -13.02°/o 
EV_MC2 10 23.5 21.39 25.61 24 19 27 0.9339 12.57% -9.3% 
CM_MC2 10 20.8 18.3 23.3 21.5 15 26 1.104 16.78°/o 3.26% 
LC_LCDSSLCC 10 23.5 21.04 25.96 24 18 29 1.088 14.64o/o -9.3% 

Reproduction Detail 

Sample Code Rep 1 Rep2 Rep 3 Rep4 Reps Rep 6 Rep7 Rep 8 Rep 9 Rep 10 

Lab Control 26 20 23 23 25 19 25 3 24 27 

FR_UFR1 25 24 28 24 24 25 20 22 26 27 

FR_FRCP1 16 12 18 13 11 13 2 18 12 13 

GH_FR1 21 23 25 0 25 27 23 27 22 4 

GH_ERC 24 0 26 20 24 23 26 26 24 24 

EV_HC1 25 27 17 25 22 25 25 26 26 25 

EV_MC2 19 19 24 22 24 25 27 27 22 26 

CM_MC2 21 24 15 26 23 16 22 18 22 21 

LC_LCDSSLCC 29 23 24 24 23 27 24 25 18 18 
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CETIS Analytical Report Report Date: 

Test Code: 

18 Mar-16 16:29 (p 1 of 2) 

16284 I 04-8490-8849 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 04-0801-9631 

Analyzed: 18 Mar-16 16:28 

Batch ID: 

Start Date: 

15-2157-4268 

03 Mar-16 10:00 

Ending Date: 10 Mar-16 15:30 

Duration: 7d 6h 

Endpoint: Reproduction 
Analysis: Nonparametric-Control vs Treatments 

Test Type: Reproduction-Survival (7d) 

Protocol: EC/EPS 1/RM/21 

Species: Ceriodaphnia dubia 

Source: In-House Culture 

CETIS Version: CET1Sv1.8.7 

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 

FR_UFR1 18-7043-2158 

FR_FRCP1 06-8723-2189 
GH_FR1 00-6398-7514 

GH_ERC 12-5925-0501 

EV_HC1 17-5895-5723 

EV_MC2 04-5050-0174 

CM_MC2 08-8191-0493 

LC_LCDSSLCC 04-9754-6534 

Sample Code Material Type 

FR_UFR1 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 

01 Mar-1611:05 02Mar-1611:30 47h(1.1°C) Teck Coal 

01Mar-1609:43 02 Mar-1611:30 48h (1.5 °C) 

01 Mar-1611:30 02 Mar-1611:30 46h (3.8 °C) 

01 Mar-1610:30 02 Mar-1611:30 47h (4 °C) 

01Mar-1609:05 02 Mar-1611:30 49h (1.6 °C) 

01Mar-1609:55 02 Mar-1611:30 48h (0.4 °C) 

01 Mar-1612:20 03 Mar-16 08:58 46h (4.2 °C) 

01 Mar-1613:10 02 Mar-1611:30 45h (3.5 °C) 

Sample Source Station Location 
Teck Coal FR_ UFR1_ Q_04012016_N 

Teck Coal FR_FRCP1_Q_04012016_N 

Teck Coal GH_FR1_WS_2016_03_01_NP 

Teck Coal GH_ERC_WS_2016_03_01_NP 

Teck Coal EV _HC1_WS_2016-03-01_N 

Teck Coal EV _MC2_WS_2016-03-01_N 

Teck Coal CM_MC2_WS_20160301_N 

Teck Coal LC _LCDSSLCC _ WS _2016-03-07 

Latitude 

Alt Hyp Trials Seed PMSD Test Result 
C>T NA NA 22.8% 

Steel Many-One Rank Sum Test 

Sample Code vs 

FR_UFR1 

ANOVA Table 

Source 

Between 
Error 
Total 

Distributional Tests 

Attribute 
Variances 
Distribution 

000-469-187-1 

Sample Code 

FR_FRCP1 

GH_FR1 
GH_ERC 
EV_HC1 

EV_MC2 

CM_MC2 
LC_LCDSSLCC 

Test Stat 

55 
90.5 
94 

110 

95.5 
73 

94 

Critical Ties 
74 0 
74 3 
74 3 
74 4 
74 5 
74 3 
74 3 

Sum Squares Mean Square OF 
1041.2 
1981 
3022.2 

Test 

148.7429 

27.51389 

Bartlett Equality of Variance 
Shapiro-Wilk W Normality 

7 
72 

79 

Test Stat Critical 
33.92 18.48 
0.7923 0.9579 

DF P-Value P-Type Decision(a:5°/o) 
18 0.0005 Asymp Significant Effect 
18 0.4299 Asymp Non-Significant Effect 
18 0.5561 Asymp Non-Significant Effect 
18 0.9467 Asymp Non-Significant Effect 
18 0.6094 Asymp Non-Significant Effect 
18 0.0413 Asymp Significant Effect 
18 0.5561 Asymp Non-Significant Effect 

F Stat P-Value Decision(a:5%) 
5.406 <0.0001 Significant Effect 

P-Value Decision(a:1%) 
<0.0001 Unequal Variances 

<0.0001 Non-normal Distribution 

CETIS'" v1 .8.7.16 Analyst: __ _ 

Longitude 



CETIS Analytical Report Report Date: 18 Mar-1616:29 (p 2 of 2) 

Test Code: 16284 I 04-8490-8849 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 04-0801-9631 Endpoint: Reproduction CETIS Version: CETISv1.8.7 
Analyzed: 18 Mar-16 16:28 Analysis: Nonparametric-Control vs Treatments Official Results: Yes 

Reproduction Summary 

Sample Code Count Mean 95% LCL 95°/o UCL Median Min Max Std Err CV% %Effect 

FR_UFR1 10 24.5 22.84 26.16 24.5 20 28 0.7341 9.48% 0.0%1 
FR_FRCP1 10 12.8 9.551 16.05 13 2 18 1.436 35.48% 47.76% 
GH_FR1 10 19.7 12.85 26.55 23 0 27 3.03 48.63% 19.59% 
GH_ERC 10 21.7 16.1 27.3 24 0 26 2.477 36.09% 11.43% 
EV_HC1 10 24.3 22.25 26.35 25 17 27 0.9074 11.81% 0.82% 
EV_MC2 10 23.5 21.39 25.61 24 19 27 0.9339 12.57% 4.08% 
CM_MC2 10 20.8 18.3 23.3 21.5 15 26 1.104 16.78% 15.1% 
LC_LCDSSLCC 10 23.5 21.04 25.96 24 18 29 1.088 14.64% 4.08% 

Reproduction Detail 

Sample Code Rep 1 Rep2 Rep 3 Rep4 Reps Rep6 Rep 7 Rep8 Rep9 Rep 10 
FR_UFR1 25 24 28 24 24 25 20 22 26 27 
FR_FRCP1 16 12 18 13 11 13 2 18 12 13 
GH_FR1 21 23 25 0 25 27 23 27 22 4 
GH_ERC 24 0 26 20 24 23 26 26 24 24 
EV_HC1 25 27 17 25 22 25 25 26 26 25 
EV_MC2 19 19 24 22 24 25 27 27 22 26 
CM_MC2 21 24 15 26 23 16 22 18 22 21 
LC_LCDSSLCC 29 23 24 24 23 27 24 25 18 18 
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Client: Teet Co:J! 
W.0.# LlJAl5 lk':i.i 'f Hardness and Alkalinity Datasheet 

Alkalinity Hardness 
. 

Volume of 
Sample (ml) 0.02N (ml) of 0.02N Sample 0.01M Total 
Volume HCUH2S04 HCUH2S04 Total Alkalinity Volume EDTA Hardness 

Sample ID Sample Date (ml) used to pH 4.5 used to pH 4.2 (mg/lCaC03) (ml) Used (ml) (mg/l CaC03) Technician 

tt-.~f'.\lURl1 j\l\"'r 'S l I~ '$1) "·'l ';\-0 \\b so 'I.·$ \'l IJ 05 
~-f'?Cf"i ' \l. & 11.0 2YL- lo© '&·~ t'tO I 
li\1.- \:{!:i 'F=t "!.-~ i"lO <;;o :2.\/~ i.l-L(, "/ 
Q.\·{_ ~-C. ~-':\ ·:i, • .e; \~1. n-·~ '2.2(, ~ 
f)J -\\t1 ''!. g '{. '\ \'\!.\ :l().g 1.\:lb l 
<=V -~ l'v\.t1. 't·I Ci/.'\ \1-& ~D·<t !\:CB J. 

('.I.IA l\At.1. \O·) lo·S 'l,01.. '.JI '.JJ.\.) 1+8& JS 
LtO.Lt. ',/ • LJ "l· b q.g 1€8 ((f!J -:; ·1- S:+o \Q. 

0Jo'( Oern~v N\O-rr.h? /\!,, \;JD Lt-: 2i t+.°r q~ ~ l::J,o \ 1Th Ml'? 
' 

Notes: ID 9:UMtiLt J.\.l.1A\tt.l l.f/ \)l \,\IQ ·~ l00M 
' 

Reviewed by: (1l~ Date Reviewed: /1.Al)lre l ii. / { L.. 
I . 

Version 1.0 Issued June 26, 2006 Nautilus Environmental 



 

 

APPENDIX B – Pseudokirchneriella subcapitata Toxicity Test Data 



Pseudokirchneriella subcapitata Summary Sheet 

Client: 

Work Order No.: 

Sample Information: 

Sample ID: 

Sample Date: 
'iCiViOIAJ, See YtJ'-IJ\:f fob\, ,fv 11)5 

MC11Gh \ /i lo 
Date Received: MU\ruh d//\, Ml\ruVJ ?>//\; 
Sample Volume: vonou> 

Test Organism Information: 

Culture Date: 

Age of culture (Day 0): 

Zinc Reference Toxicant Results: 

Reference Toxicant ID: sc.1~9 
Stock Solution ID: 

Date Initiated: 

72-h IC50 (95% CL): 

Start Date: _l.:.M:.:l\_,_'.:::.d:.;..~ _4-;_,/:..ci.:::.b ___ _ 

Set up by: _ __;fv""\-"'L1'-------

72-h IC50 Reference Toxicant Mean and Range: ;;i9 ,b (11, 0 ·- '::ID .1 )Mq /L ?ti CV(%): :; I 

Test Results: 

Neoative Control 

f\Z_Lfff1.\ _Q_o'fO\ ').O\ 6_t-.J D 

f(l._F(.'.c.Pi- 0_o't01).o\b tJ 

G\Lffl.l _w, ,_:;.o16-03_01_ Np 

1"1U::RC_w~ _ :i.01b_ D"7-"I i-JP 
JGV_ Hq _ws _v16-t:>}- ol_r--J 

SV-tJ\Cl _vvs .jo\ l.-o;-01_1'J 

ttv\_MC2.. _w; _-,.01 bo'lo \ _ ,J 

LLLc.O S:\Lc.cw~_),oib-o".< .. c:r_iJ 
v s\t" <'IYl\ro -¥.' I \ 11clmt e.J ~\\ 

Reviewed by: J(ji;._ 

Issued May 10, 2014; Ver. 1.0 

i elol t'lill<\ 

Cell Yield !Mean± SD\ 8.. 11;c1;cc,.feJ (il 

'i'<id ..\\i1't '"er~ 
o,i41i1~·1cv"tl'\ \-i 

-1;\1(1 c -111• s ;:V.e 

J.:S.8 ± :;i.y-

\<> 4-. \:, ± 9, I 1' 
q:i,,') ± "L.o 't 0.. t c;~jn, I FP_LlPI' I 

ii~.~ + Y..:::i- >ii- il 

)2.C\, '> ± ~.'; 1C 

po,?, ± lo,'f * Ci 
1?,o,) ± \2.Lf .., 

2.\ % I , ± ] ,1. *{).. 

IJ.9 '"? ± s ,?;, " 
w.e-re s i ~I "'(t;.c-t\ r Pc,, tev '1t'U ') l\ (\ fl'-' I a. lo on \'r 

Date reviewed: _____ h_ci_r_c_l_-i_i._,_/_f_,b: 
I 

Nautilus Environmental Company lnc. 



72-h Algal Growth Inhibition Toxicity Test 
Water Quality Measurements 

Client: !eek Coo( Setupby: MLJ 
sample ID: -IClnavtS. Test Date/Time: IYOrlh Lf11k1 rO Cg3Dh 
Work Order No.: I b1..m Test Species: Pseudokirchneriella subcapitata 

Average: '?l:'.f-5 Culture Cell Density (c1): 

Culture Date: f.:p)o fG/ll:i 
Culture Count: 1 1;~ ~ 2 3W 

Age of Culture: -:f cA_"-'-__ Culture Health: 

220,ooocells/ml x lOO ml = (o. q3n1l, 
v

1 
= (c1) ':J[{-.t:; X\09 cells/ml 

1D 2 '.ZV\ Average: ----"""!)..'-"'-----------Time Zero Counts: 

No. of Cells/ml: 'J-2 x \ oL\ Initial Density: #cells/ml+ 220 µL x 10 µL = i 0 UUD ce,jl.I Im L 
Concentration Water Quality Incubator Temperature 

Microplates rotated 2X per day? 
o/o(v/v) PH Temp {°C l'Cl 

Oh Oh Oh 24 h 48 h 72 h Oh 24 h 48 h 72 h 
Control 

lo.1 :23 \) l1ll--v WP '1-6'-"' ::is o v / / v 
f12_1,\tP--I ll 

( 5;f<: """'*"\ S.o d~ 0 v / / \,/" 

:F~ ;:o{l.cPI 3. ti J.1,<> ,/ / '/ v 
, 

h\-\_~QI 5.ti ;:n "" v / / v 

ti\\ \CR' 8.D l:Jio v / / ._,.--
- v 

\?,V I-ILi B. l '}~,"ti I v· ./ / v 

(V'-~•\C.l- 'i:), \) 1), .·o I .._/ 
/ / V" 

ll\i\ Mei IS. l ;i?. \) I v / / v 

~.' )~. o i- I I 
*"' 

v / ,_,,..... 
\,Cu DS~U::C, { 

' / 

Initials IV!Cl 'M\A MO! .. ~ M\J WILl 1l A Mt:I 

Initial control pH: Well 1: _____ 'o_,_T~-- Well 2: __ b~2t+---

Final control pH: Well 1: b, 'S 
-----'----~ 

Well 2: b. ') ------
Light intensity (lux : 4-:'.J \ Q 

~---~~~-----
Date measured: f:10Ycin lf/l\::7 

Instruments: Thermo m e=te~r __ '-\_c_ __ pH meter ___ Z,, ____ Light meter_+------

Sa.mple Description: 5(\ol.\.vk~1 ,1\'0 \X.dicVJJcJeJ (eJ.( 
I St) !Y'-r)<:-5 ) 

------------------------------ l 
Comments: 

Datereviewed: ftc.1c~ l.1 /t(,, 
-----~--11~ 

Reviewed: 

Version 1.2; Modified October 21, 2014 Nautilus Environmental Company Inc. 



Pseudokirchneriella subcapitata Toxicity Test Data Sheet 
72-h Algal Cell Counts 

Client: 

Work Order#: 

Teet C0'.?1! Start DatefTime: Mn:J,1 y, /16 G oR!ich 
-~H~e),~8~S~ ___ Termination Date:===~lvl~~~~:JJ:~3:2:11o::c.~J~f2:L:)i;:o:G:===== 

Sample ID: \IQ11i Q\J\\ Test set up by: ___ .. t:'-'----------
%(v/v) 

Concentration Reo Count 1 Count2 Count 3 Count4 Comments Initials 
Control A ?,J- Iii\[ f 

Lab cc111'-o \ 
B +'b 
c l::t 

(D\ cv) D 2q 
E 3o 

. 

(\ vi\vi e '*) ) F ?i1 
G 11' 
H ?;,'} 

lr50/ (\I )v) A •''°'lQit:'i:i;: 
B llf-1'.l 

1=iL\!\PR\ c ilfb 
Cs,1lr.e to.~;1\-v\) D 1111 

8 11"° I J.i'i3 
F \;;l'.1-
(,, I' \4-1 
tr l?i'ri 

I GD/ (v/v) A 101 

tQ_fOtP I 
B Cj'ti 
c q+ 
D '8t.i I 

l ITTY/. (v/v) A I 1£\ 

\;itl_f(L \ 
B 12\l 
c !'.Pr I 
D lllo 

l\Jo/. (v/v) A 1:i2 

Gtl-BQ[. 
B PtJ 
c l?i'.1 i 

D \:l-?i 'I 

\15\YI. (v jv) A i)U 

E:V_t\tl 
B 1:2'5 
c n+ 
D \\~ 

\CSD/. (VII/) A \ '.iiS 1

il 

e,v_Me:z., B IL\-" . 
' c l?i'I-' '1 

D 11?, J1~ 

Comments: 

Reviewed by: Date Reviewed: f.<circ,( 2.1 /(lo 
---~-~--t,~----~ 

Version 1.0 Modified May 8, 2008 Nautilus Environmental 



Client: 

Work Order#: 

Sample ID: 
%1v/v) 

Concentration 

c~ 
~lq 

I 
\t5D'/. (v}v) 

CM __ tv\Cl-

IUD/. (v/v) 

LLUDSSLJ'.C 

Comments: 

Reviewed by: 

Pseudokirchneriella subcapitata Toxicity Test Data Sheet 
72-h Algal Cell Counts 

l€cLcocd StartDatemme l\/'Clrvh Lj-/il@ O§:i,,uh 
--,-,;\-"o"-;i'"'"8_.t, __ ' __ Termination Date: iV1C\rU\,, q /\ 6 f? Og'.?okJ 

Vl\1ri :JV\S Test set up by: __ ---'-f\;'""'~.::.Ll-'-----------

Rep Count 1 Count 2 Count 3 Count4 Comments Initials 
A 

B 

c 
D 

E 

F 

G 
H 
A i:it Ml::? 
B \)o 

' c \)') 
D p.::i.-
A IJ.\o 
B \'.'.Jo 
c PS 
D P1'll ,/ 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 
c 
D 

A 
B 
c 
D 

Date Reviewed: /vt.r;, n;{,__ l f /u .. 
---~----r,~~-----

Version 1.0 Modified May 8, 2008 Nautilus Environmental 





CETIS Summary Report 

EC Alga Growth Inhibition Test 

Batch ID: 

Start Date: 

04-4641-7548 

04 Mar-16 08:30 

Ending Date: 07 Mar-16 08:30 

Duration: 72h 

Sample Code Sample ID 

Lab Control 06-8249-3611 

FR_UFR1 18-7043-2158 

FR_FRCP1 06-8723-2189 

GH_FR1 00-6398-7514 

GH_ERC 12-5925-0501 

EV_HC1 17-5895-5723 

EV_MC2 04-5050-0174 

CM_MC2 08-8191-0493 

LC_LCDSSLCC 04-9754-6534 

Sample Code Material Type 

\iJ Lab Control Lab Control 

{i) FR_UFR1 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 Mar-1616:55 (p 1 of 1) 

16285 I 06-3195-1748 

Nautilus Environmental 

Test Type: Cell Growth 

Protocol: EC/EPS 1/RM/25 

Analyst: Mimi Tran 

Diluent: Deionized Water+ nutrients 

Species: Pseudokirchnerie!!a subcapitata Brine: 

Source: In-House Culture Age: 7d 

Sample Date Receive Date Sample Age Client Name Project 

01 Mar-16 01 Mar-16 80h Teck Coal 

01 Mar-1611:05 02 Mar-1611:30 69h (1.1 'C) 

01Mar-1609:43 02 Mar-1611:30 71h (1.5 'C) 

01 Mar-1611:30 02 Mar-1611:30 69h (3.8 'C) 

01 Mar-1610:30 02 Mar-1611:30 ?Oh (4 'C) 

01Mar-1609:05 02 Mar-1611:30 71h (1.6 'C) 

01Mar-1609:55 02 Mar-1611:30 71h (0.4 'C) 

01 Mar-1612:20 03 Mar-16 08:58 68h (4.2 'C) 

01 Mar-1613:10 02 Mar-1611:30 67h (3.5 'C) 

Sample Source Station Location Latitude Longitude 

Teck Coal Lab Control D i,.Q,b ClY1"\nl \:: 
Teck Coal FR_UFR1_Q_04012016_N 

\)I v / ,1,rtvi e 1\b Teck Coal FR_FRCP1_Q_04012016_N 

Teck Coal GH_FR1_WS_2016_03_01_NP ~ i1 h c.u·n \ro \ 
Teck Coal GH_ERC_WS_2016_03_01_NP 

Teck Coal EV _HC1_ WS_2016-03-01_N 

Teck Coal EV _MC2_ WS_2016-03-01_N 

Teck Coal CM_MC2_WS_20160301_N 

Teck Coal LC_LCDSSLCC_WS_2016-03-07 

Sample Code Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev CV0/o '%Effect 
Lab Control 8 28.75 26.76 30.74 26 32 0.8399 2.375 8.26°/o 0.0% 
FR_UFR1 8 134.6 127.8 141.4 121 144 2.878 8.141 6.05% H368.3°/o 
FR_FRCP1 4 93.5 82.44 104.6 84 100 3.476 6.952 7.44% -22s.2°1o 
GH_FR1 4 119.5 112.1 126.9 115 126 2.327 4.655 3.9% -315.7% 
GH_ERC 4 129.5 114.7 144.3 121 139 4.664 9.327' 7.2% -350.4% 
EV_HC1 4 120.3 110.1 130.4 113 127 3.198 6.397 5.32% H318.3% 
EV_MC2 4 130.3 110.5 150 112 139 6.21 ! 12.42 9.54% H353.0% 
CM_MC2 4 121.8 118.2 125.3 119 124 1.109 . 2.217 1.82% -323.5% 
LC_LCDSSLCC 4 129.5 121.1 137.9 125 137 2.63 5.26 4.06°/o H350.4o/o 

Cell Yield Detail 

Sample Code Rep 1 Rep2 Rep 3 Rep4 Rep5 Rep 6 Rep7 Reps 
Lab Control 31 27 26 28 29 32 26 31 
FR_UFR1 126 144 142 130 137 121 140 137 
FR_FRCP1 100 97 93 84 
GH_FR1 118 119 126 115 
GH_ERC 121 139 136 122 
EV_HC1 127 124 113 117 
EV_MC2 137 139 133 112 
CM_MC2 123 119 124 121 
LC_LCDSSLCC 125 129 127 137 

000-469-187-1 CETIS™ v1.8.7.16 Analyst: __ _ QA ,J&tr_ 
H MrL 2-1 II i 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 14-8158-5500 

Analyzed: 22 Mar-16 15:17 

Batch ID: 04-4641-7548 

Start Date: 04 Mar-16 08:30 

Ending Date: 07 Mar-16 08:30 

Duration: 72h 

Sample Code Sample ID 

Lab Control 06-8249-3611 

FR_FRCP1 06-8723-2189 

GH_FR1 00-6398-7514 

GH_ERC 12-5925-0501 

EV_HC1 17-5895-5723 

EV_MC2 04-5050-0174 

CM_MC2 08-8191-0493 

LC_LCDSSLCC 04-9754-6534 

Sample Code Material Type 
Lab Control Lab Control 
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_FRCP1 

GH_FR1 
GH_ERC 
EV_HC1 
EV_MC2 
CM_MC2 
LC_LCDSSLCC 

ANOVA Table 

Source Sum Squares 
Between 56455.89 
Error 1193.75 
Total 57649.64 

Distributional Tests 

Attribute Test 

Report Date: 

Test Code: 

22 Mar-16 15:17 (p 1 of 2) 

16285 [ 06-3195-1748 

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: ECIEPS 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 Project 

01 Mar-16 01 Mar-16 80h Teck Coal 
01Mar-1609:43 02 Mar-1611:30 71h (1.5 "C) 

01 Mar-1611:30 02 Mar-1611:30 69h (3.8 "C) 

01 Mar-1610:30 02 Mar-1611:30 70h (4 "C) 

01Mar-1609:05 02 Mar-1611:30 71h (1.6 "C) 

01Mar-1609:55 02 Mar-1611:30 71h (0.4 "C) 

01 Mar-1612:20 03 Mar-16 08:58 68h (4.2 "C) 

01 Mar-1613:10 02 Mar-1611:30 67h (3.5 "C) 

Sample Source Station Location Latitude Longitude 

Teck Coal Lab Control 

Teck Coal FR_FRCP1_Q_04012016_:N 

Teck Coal GH_FR1_WS_2016_03_01_NP 

Teck Coal GH_ERC_WS_2016_03_01_NP 

Teck Coal EV _HC1_WS_2016-03-01_N 

Teck Coal EV _MC2_ WS_2016-03-01_N 

Teck Coal CM_MC2_WS_20160301_N 

Teck Coal LC_LCDSSLCC_WS_2016-03-07 

Alt Hyp Trials Seed PMSD Test Result 
C>T NA NA 35.1 Ofo 

Test Stat Critical MSD OF P-Value P-Type Decision{a:5°/o) 
-16.19 2.526 10.1 10 1.0000 GDF Non-Significant Effect 
-22.7 2.526 10.1 10 1.0000 GDF Non-Significant Effect 
-25.2 2.526 10.1 10 1.0000 GDF Non-Significant Effect 
-22.88 2.526 10.1 10 1.0000 GDF Non-Significant Effect 
-25.38 2.526 10.1 10 1.0000 GDF Non-Significant Effect 
-23.26 2.526 10.1 10 1.0000 GDF Non-Significant Effect 
-25.2 2.526 10.1 10 1.0000 GDF Non-Significant Effect 

Mean Square DF F Stat P-Value Decision(a:5%) 
8065.127 7 189.2 <0.0001 Significant Effect 
42.63393 28 

35 

Test Stat Critical P-Value Decision(a:1o/o) 
Variances 
Distribution 

Bartlett Equality of Variance 
Shapiro-Wilk W Normality 

15.87 

0.9525 
18.48 

0.9166 
0.0263 
0.1251 

Equal Variances 
Normal Distribution 

000-469-187-1 CETIS™ v1.8.7.16 Analyst: __ _ oA j("(;. . 
ka~lt. i 7,/J 



CETIS Analytical Report Report Date: 22 Mar-16 15:17 (p 2 of 2) 

Test Code: 16285106-3195-1748 

EC Alga Growth Inhibition Test Nautilus Environmental 

Analysis ID: 14-8158-5500 Endpoint: Cell Yield CETIS Version: CETISv1.8.7 

Analyzed: 22 Mar-16 15:17 Analysis: Parametric-Control vs Treatments Official Results: Yes 

Cell Yield Summary 

Sample Code Count Mean 95o/o LCL 95% UCL Median Min Max Std Err CV0/o o/oEffect 

Lab Control 8 28.75 26.76 30.74 28.5 26 32 0.8399 8.26°/o O.Oo/o 
FR_FRCP1 4 93.5 82.44 104.6 95 84 100 3.476 7.44% -225.2% 

GH_FR1 4 119.5 112.1 126.9 118.5 115 126 2.327 3.9°/o -315.7% 

GH_ERC 4 129.5 114.7 144.3 129 121 139 4.664 7.2% -350.4°/o 
EV_HC1 4 120.3 110.1 130.4 120.5 113 127 3.198 5.32% -318.3o/a 
EV_MC2 4 130.3 110.5 150 135 112 139 6.21 9.54% -353.0o/o 
CM_MC2 4 121.8 118.2 125.3 122 119 124 1.109 1.82% -323.5°/o 
LC_LCDSSLCC 4 129.5 121.1 137.9 128 125 137 2.63 4.06% -350.4% 

Cell Yield Detail 

Sample Code Rep 1 Rep2 Rep 3 Rep4 Rep 5 Rep6 Rep? Rep 8 

Lab Control 31 27 26 28 29 32 26 31 

FR_FRCP1 100 97 93 84 

GH_FR1 118 119 126 115 

GH_ERC 121 139 136 122 

EV_HC1 127 124 113 117 

EV_MC2 137 139 133 112 

CM_MC2 123 119 124 121 
LC_LCDSSLCC 125 129 127 137 
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CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 15-3293-3946 

Analyzed: 18 Mar-1616:49 

Batch ID: 04-4641-7548 

Start Date: 04 Mar-16 08:30 

Ending Date: 07 Mar-16 08:30 

Duration: 72h 

Sample Code Sample ID 

FR_UFR1 18-7043-2158 

FR_FRCP1 06-8723-2189 

GH_FR1 00-6398-7514 

GH_ERC 12-5925-0501 

EV_HC1 17-5895-5723 

EV_MC2 04-5050-0174 

CM_MC2 08-8191-0493 

LC_LCDSSLCC 04-9754-6534 

Sample Code Material Type 
FR_UFR1 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 Sam pie 
LC_LCDSSLCC Water Sample 

Data Transform Zeta 
Untransformed NA 

Dunnett Multiple Comparison Test 

Sample Code vs Sample Code 
FR_UFR1 FR_FRCP1 

Auxiliary Tests 

Attribute 

GH_FR1 
GH_ERC 
EV_HC1 
EV_MC2 

CM_MC2 
LC_LCDSSLCC 

Test 

Report Date: 

Test Code: 

18 Mar-1616:55 (p 1 of 2) 

16285 I 06-3195-1748 

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: Pseudokirchnerlella subcapitata 

Source: In-House Culture 

Sample Date Receive Date Sample Age 
01 Mar-1611:05 02 Mar-1611:30 69h (1.1 "C) 

01Mar-1609:43 02 Mar-1611:30 71h (1.5 "C) 

01 Mar-1611:30 02 Mar-1611:30 69h (3.8 "C) 

01 Mar-1610:30 02 Mar-1611:30 70h (4 "C) 

01Mar-1609:05 02 Mar-1611:30 71h (1.6 "C) 

01Mar-1609:55 02 Mar-1611:30 71h (0.4 "C) 

01 Mar-16 12:20 03 Mar-16 08:58 68h (4.2 "C) 

01 Mar-1613:10 02 Mar-1611:30 67h (3.5 "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 Coat 
Teck Coal 

FR_UFR1_Q_04012016_N 

FR_FRCP1_ Q_04012016_N 

GH_FR1_WS_2016_03_01_NP 

GH_ERC_WS_2016_03_01_NP 

EV _HC1_ WS_2016-03-01_N 

EV _MC2_ WS_2016-03-01_N 

CM_MC2_WS_20160301_N 

LC _LCDSSLCC _ WS _2016-03-07 

Latitude 

Alt Hyp Trials Seed PMSD Test Result 
C>T NA NA 8.74% 

Test Stat Critical MSD OF P-Value P-Type Decision(a:5%) 
8.834 2.526 11.76 10 <0.0001 GDF Significant Effect 
3.249 2.526 11.76 10 0.0094 GDF Significant Effect 
1.101 2.526 11.76 10 0.5002 GDF Non-Significant Effect 
3.088 2.526 11.76 10 0.0140 GDF Significant Effect 
0.9398 2.526 11.76 10 0.5817 GDF Non-Significant Effect 
2.766 2.526 11.76 10 0.0296 GDF Significant Effect 
1.101 2.526 11.76 10 0.5002 GDF Non-Significant Effect 

Test Stat Critical P-Value Decision(a:5n,.{,) 

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 
5177.097 

1618.125 
6795.222 

Test 

739.5853 
57.79018 

Bartlett Equality of Variance 
Shapiro-Wilk W Normality 

Test Stat 
8.051 

0.9499 

OF 

7 

28 
35 

Critical 
18.48 

0.9166 

F Stat 

12.8 

P-Value 
0.3281 
0.1041 

CETIS'" v1.8.7.16 

P-Value Decision(a:5%) 

<0.0001 Significant Effect 

Oecision(a:1%) 
Equal Variances 
Normal Distribution 

Analyst: __ _ QA: ,j(j{,_ 
;Ci""" z.J I ft, 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 15-1161-3759 Endpoint: 
Analyzed: 18 Mar-1616:48 Analysis: 

Cell Yield Summary 

Sample Code Count Mean 
Lab Control 

FR_UFR1 

FR_FRCP1 

GH_FR1 

GH_ERC 
EV_HC1 

EV_MC2 

CM_MC2 
LC_LCDSSLCC 

Cell Yield Detail 

Sample Code 

Lab Control 

FR_UFR1 

FR_FRCP1 

GH_FR1 

GH_ERC 

EV_HC1 

EV_MC2 

CM_MC2 

LC_LCDSSLCC 

Graphics 
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00 
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000-469-187-1 

' ! i 

8 28.75 

8 134.6 

4 93.5 

4 119.5 
4 129.5 

4 120.3 

4 130.3 
4 121.8 

4 129.5 

Rep 1 Rep 2 

31 27 

126 144 

100 97 

118 119 

121 139 

127 124 

137 139 

123 119 

125 129 

' 5 ~ ' • 

Cell Yield 
Parametric-Control vs Treatments 

95% LCL 95% UCL Median 

26.76 30.74 28.5 

127.8 141.4 137 

82.44 104.6 95 
112.1 126.9 118.5 
114.7 144.3 129 

110.1 130.4 120.5 
110.5 150 135 
118.2 125.3 122 
121.1 137.9 128 

Rep 3 Rep4 Reps 

26 28 29 

142 130 137 

93 84 

126 115 

136 122 

113 117 

133 112 

124 121 

127 137 

··---··-··--·--··--~<L°"-~~L .. 

I 0 

~' ' ' 
• 

CETIS'M v1.8.7.16 

.,_. 

Report Date: 

Test Code: 

CETIS Version: 
Official Results: 

Min Max 

26 32 

121 144 

84 100 
115 126 

121 139 

113 127 
112 139 
119 124 
125 137 

Rep6 Rep 7 

32 26 

121 140 

• 

• • 

• 

18 Mar-1616:55 (p 2 of 2) 

16285 I 06-3195-1748 

Nautilus Environmental 

CETISv1.8.7 

Yes 

Std Err CV% %Effect 

0.8399 8.26% o.0°1o 
2.878 6.05% -368.3% 

3.476 7.44% -225.2% 
2.327 3.9% -315.7% 

4.664 7.2o/o -350.4% 
3.198 5.32°/o -318.3o/o 
6.21 9.54o/o -353.0% 
1.109 1.s2°1o -323.5°/o 
2.63 4.06% -350.4% 

Reps 

31 

137 

• 

Analyst: __ _ 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 15-1161-3759 

Analyzed: 18 Mar-16 16:48 

Batch ID: 04-4641-7548 

Start Date: 04 Mar-16 08:30 

Ending Date: 07 Mar-16 08:30 

Duration: 72h 

Sample Code Sample ID 

Lab Control 06-8249-3611 

FR_UFR1 18-7043-2158 

FR_FRCP1 06-8723-2189 

GH_FR1 00-6398-7514 

GH_ERC 12-5925-0501 

EV_HC1 17-5895-5723 

EV_MC2 04-5050-0174 

CM_MC2 08-8191-0493 

LC_LCDSSLCC 04-97 54-6534 

Sample Code Material Type 

Lab Control Lab Control 

FR_UFR1 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 

Auxiliary Tests 

Attribute 

FR_FRCP1 
GH_FR1 

GH_ERC 
EV_HC1 
EV_MC2 
CM_MC2 

LC_LCDSSLCC 

Test 

Report Date: 

Test Code: 

18 Mar-1616:55 (p 1 of 2) 

16285 I 06-3195-17 48 

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 

Source: In-House Culture 

Sample Date Receive Date Sample Age 
01 Mar-16 01 Mar-16 80h 

01 Mar-1611:05 02 Mar-1611:30 69h (1.1 'C) 

01Mar-1609:43 02 Mar-1611:30 71h (1.5 'C) 

01 Mar-1611:30 02 Mar-1611:30 69h (3.8 'C) 

01 Mar-1610:30 02 Mar-1611:30 ?Oh (4 'C) 

01Mar-1609:05 02 Mar-1611:30 71h (1.6 'C) 

01Mar-1609:55 02 Mar-1611:30 71h (0.4 'C) 

01Mar-1612:20 03 Mar-16 08:58 68h (4.2 'C) 

01Mar-1613:10 02 Mar-1611:30 67h (3.5 '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_04012016 _N 

FR_FRCP1_Q_04012016_N 

GH_FR1_WS_2016_03_01_NP 

GH_ERC_WS_2016_03_01_NP 

EV _HC1_WS_2016-03-01_N 

EV _MC2_ WS_2016-03-01_N 

CM_MC2_WS_20160301_N 

LC_LCDSSLCC_WS_2016-03-07 

Latitude 

Alt Hyp Trials Seed PMSD Test Result 
C<T NA NA 37.3% 

Test Stat Critical MSD DF P-Value P-Type Decision(a:5%) 
30.77 2.541 8.745 14 <0.0001 CDF Significant Effect 
15.36 2.541 10.71 10 <0.0001 GDF Significant Effect 
21.53 2.541 10.71 10 <0.0001 CDF Significant Effect 
23.91 2.541 10.71 10 <0.0001 GDF Significant Effect 
21.71 2.541 10.71 10 <0.0001 GDF Significant Effect 
24.08 2.541 10.71 10 <0.0001 GDF Significant Effect 
22.07 2.541 10.71 10 <0.0001 CDF Significant Effect 
23.91 2.541 10.71 10 <0.0001 CDF Significant Effect 

Test Stat Critical P-Value Decision(a:5°!o) 

Project 

Longitude 

Control Trend Mann-Kendall Trend 0.9061 Non-significant Trend in Controls 

ANOVA Table 

Source 
Between 
Error 
Total 

Distributional Tests 

Attribute 
Variances 
Distribution 

000-469-187-1 

Sum Squares Mean Square 
64215.29 
1657.625 
65872.91 

Test 

8026.911 
47.36071 

Bartlett Equality of variance 
Shapiro-Wilk W Normality 

Test Stat 

16.52 

0.9579 

OF 

8 
35 
43 

Critical 
20.09 
0.9295 

F Stat 

169.5 

P-Value 
0.0355 

0.1082 

CETIS'M v1 .8.7.16 

P-Value Decision(a:5%) 
<0.0001 Significant Effect 

Decision(a:1%) 
Equal Variances 
Normal Distribution 

Analyst: __ _ 



CETIS Analytical Report Report Date: 18 Mar-16 16:55 (p 2 of 2) 

Test Code: 162851 06-3195-1748 

EC Alga Growth Inhibition Test Nautilus Environmental 

Analysis ID: 15-3293-3946 Endpoint: Cell Yield CETIS Version: CETISv1.8.7 

Analyzed: 18 Mar-16 16:49 Analysis: Parametric-Control vs Treatments Official Results: Yes 

Cell Yield Summary 

Sample Code Count Mean 95% LCL 95% UCL Median Min Max Std Err CVo/o %Effect 

FR_UFR1 8 134.6 127.8 141.4 137 121 144 2.878 6.05°/o 0.0% 

FR_FRCP1 4 93.5 82.44 104.6 95 84 100 3.476 7.44% 30.55% 

GH_FR1 4 119.5 112.1 126.9 118.5 115 126 2.327 3.9%i 11.23% 
GH_ERC 4 129.5 114.7 144.3 129 121 139 4.664 7.2°/o 3.81% 
EV_HC1 4 120.3 110.1 130.4 120.5 113 127 3.198 5.32% 10.68%1 
EV_MC2 4 130.3 110.5 150 135 112 139 6.21 9.54%1 3.25% 
CM_MC2 4 121.8 118.2 125.3 122 119 124 1.109 1.82o/o 9.56% 
LC_LCDSSLCC 4 129.5 121.1 137.9 128 125 137 2.63 4.06°/o 3.81% 

Cell Yield Detail 

Sample Code Rep 1 Rep 2 Rep3 Rep4 Reps Rep 6 Rep7 Rep 8 

FR_UFR1 126 144 142 130 137 121 140 137 

FR_FRCP1 100 97 93 84 

GH_FR1 118 119 126 115 

GH_ERC 121 139 136 122 

EV_HC1 127 124 113 117 

EV_MC2 137 139 133 112 

CM_MC2 123 119 124 121 

LC_LCDSSLCC 125 129 127 137 
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CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 08-4893-3010 
Analyzed: 22 Mar-1615:22 

Batch ID: 04-4641-7548 

Start Date: 04 Mar-16 08:30 

Ending Date: 07 Mar-16 08:30 

Duration: 72h 

Sample Code Sample ID 

FR_UFR1 18-7043-2158 

FR_FRCP1 06-8723-2189 

GH_FR1 00-6398-7514 

GH_ERC 12-5925-0501 

EV_HC1 17-5895-5723 

EV_MC2 04-5050-0174 

CM_MC2 08-8191-0493 

LC_LCDSSLCC 04-9754-6534 

Sample Code Material Type 

FR_UFR1 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_LCOSSLCC Water Sample 

Data Transform Zeta 
Untransformed NA 

Dunnett Multiple Comparison Test 

Sam pie Code vs 
FR_UFR1 

ANOVA Table 

Source 

Between 

Error 
Total 

Distributional Tests 

Attribute 

Sample Code 

FR_FRCP1 

GH_FR1 
GH_ERC 
EV_HC1 
EV_MC2 

CM_MC2 
LC_LCOSSLCC 

Sum Squares 

5177.097 

1618.125 
6795.222 

Test 

Report Date: 

Test Code: 

22 Mar-16 15:22 (p 1 of 2) 

162851 06-3195-1748 

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 
01 Mar-1611:05 02 Mar-1611:30 69h (1.1 "C) 

01 Mar-1609:43 02Mar-1611:30 71h(1.5'C) 

01 Mar-1611:30 02 Mar-16 11:30 69h (3.8 "C) 

01 Mar-1610:30 02 Mar-1611:30 ?Oh (4 "C) 

01Mar-1609:05 02 Mar-1611:30 71h (1.6 "C) 

01Mar-1609:55 02 Mar-1611:30 71h (0.4 "C) 

01 Mar-16 12:20 03 Mar-16 08:58 68h (4.2 "C) 

01 Mar-1613:10 02 Mar-1611:30 67h (3.5 'C) 

Teck Coal 

Sample Source Station Location Latitude 
Teck Coal FR_ UFR 1_ Q_04012016_N 

Teck Coal FR_FRCP1_Q_04012016_N 

Teck Coal GH_FR1_WS_2016_03_01_NP 

Teck Coal GH_ERC_WS_2016_03_01_NP 

Teck Coal EV _HC1_WS_2016-03-01_N 

Teck Coal EV _MC2_WS_2016-03-01_N 

Teck Coal CM_MC2_WS_20160301_N 

Teck Coal LC_LCOSSLCC_WS_2016-03-07 

Alt Hyp Trials Seed PMSO Test Result 
C<T NA NA 8.74% 

Test Stat Critical MSD OF P-Value P-Type Decision(a:S°lo) 
-8.834 2.526 11.76 10 1.0000 COF Non-Significant Effect 
-3.249 2.526 11.76 10 1.0000 CDF Non-Significant Effect 
-1.101 2.526 11.76 10 0.9981 COF Non-Significant Effect 
-3.088 2.526 11.76 10 1.0000 CDF Non-Significant Effect 
-0.9398 2.526 11.76 10 0.9965 COF Non-Significant Effect 
-2.766 2.526 11.76 10 1.0000 COF Non-Significant Effect 
-1.101 2.526 11.76 10 0.9981 COF Non-Significant Effect 

Mean Square OF F Stat P-Value Decision(a:5%) 
739.5853 7 12.8 <0.0001 Significant Effect 
57.79018 28 

35 

Test Stat Critical P-Value Decision(a:1°/o) 

Project 

Longitude 

Variances Bartlett Equality of Variance 8.051 18.48 0.3281 Equal Variances 
Distribution Shapiro-Wilk W Normality 0.9499 0.9166 0.1041 Normal Distribution 

000-469-187-1 CETIS'M v1.8.7.16 Analyst: __ _ 



CETIS Analytical Report Report Date: 22 Mar-16 15:22 (p 2 of 2) 

Test Code: 16285 I 06-3195-1748 

EC Alga Growth Inhibition Test Nautilus Environmental 

Analysis ID: 08-4893-3010 Endpoint: Cell Yield CETIS Version: CETISv1.8.7 

Analyzed: 22 Mar-1615:22 Analysis: Parametric-Control vs Treatments Official Results: Yes 

Cell Yield Summary 

Sample Code Count Mean 95°/o LCL 95% UCL Median Min Max Std Err CV0/o o/oEffect 

FR_UFR1 8 134.6 127.8 141.4 137 121 144 2.878 6.05% 0.0% 
FR_FRCP1 4 93.5 82.44 104.6 95 84 100 3.476 7.44% 30.55% 

GH_FR1 4 119.5 112.1 126.9 118.5 115 126 2.327 3.9% 11.23% 
GH_ERC 4 129.5 114.7 144.3 129 121 139 4.664 7.2% 3.81°/o 
EV_HC1 4 120.3 110.1 130.4 120.5 113 127 3.198 5.32o/o 10.68%) 
EV_MC2 4 130.3 110.5 150 135 112 139 6.21 9.54°/o 3.25% 
CM_MC2 4 121.8 118.2 125.3 122 119 124 1.109 1.a2°1o 9.56o/o 
LC_LCDSSLCC 4 129.5 121.1 137.9 128 125 137 2.63 4.06% 3.81% 

Cell Yield Detail 

Sample Code Rep 1 Rep2 Rep3 Rep4 Reps Rep 6 Rep 7 Rep8 
FR_UFR1 126 144 142 130 137 121 140 137 
FR_FRCP1 100 97 93 84 

GH_FR1 118 119 126 115 

GH_ERC 121 139 136 122 
EV_HC1 127 124 113 117 
EV_MC2 137 139 133 112 
CM_MC2 123 119 124 121 
LC_LCDSSLCC 125 129 127 137 
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APPENDIX C – Hyalella azteca Toxicity Test Data 



Hyalella azteca Test Summary Sheet 

Client: Teck 
Work Order No.: 16286 

Sample Information: 

Sample ID: 
Sample Date: 
Date Received: 
Sample Volume: 

Various - See Below 
Mar1,8, 15,22,2016 
Mar3,8, 16,23,2016 
1 x 20L per refresh 

Test Organism Information: 

Species: Hyalella azteca 
Supplier: Aquatic Research Organisms, NH 
Date received: 03-Mar-16 
Age or size (Day O): ..::8:_-d:::.:a::.Ly..::s ________ _ 

NaCl Reference Toxicant Results: 

Reference Toxicant ID: HA108 
Stock Solution ID: n/a 
Date Initiated: 03-Mar-16 

96-h LC50 (95% CL): 6.0 (4.8 - 7.5) 

Start Date: ...:0..::3..:.-M::.a::.:r_-1:...:6:.._ __ _ 
Set up by: .:..K:::::J.=.L _____ _ 

96-h LC50 Reference Toxicant Mean and Range: ...::5c...:.3_,(""'"4'"".5_-...::6""'.2"-) __ CV (%): __ 9 __ 

Test Results: 

Sample ID Survival ± SD (%) 

Control 100.0 ± 0.0 
FR UFR1 100.0 ± 0.0 
GH_FR1 94.0 ± 8.9 

FR FRCP1 100 ± 0.0 
CM_MC2 80.0 ± 15.8" 1 

• Samples that are significantly different from Control. 

1 Samples that are significantly different from reference site FR_UFR 1 

Reviewed by: 

Average Dry Wt.± SD (mg) 

0.86 ± 0.01 

0.82 ± 0.03 . 
0.75 ± 0.06 

0.50 ± 0.12" 1 

0.50 ± o.o5" 1 

Date reviewed: A-Jr· l) / (J, 
I 



Client: 
WO#: 
Sample ID: 

Sample ID 

Control 
FR UFR1 
GH FR1 

FR FRCP1 
CM MC2 

Technician Initials 

Sample ID 

Control 
FR UFR1 
GH FR1 

FR FRCP1 
CM MC2 

Technician Initials 

Sample ID 

Control 
FR UFR1 
GH FR1 

FR FRCP1 
CM MC2 

Technician Initials 

Sample ID 

Control 
FR UFR1 
GH FR1 

FR FRCP1 
CM MC2 

Technician Initials 

Comments: 

Reviewed by: 

Chronic H. azteca Toxicity Test Data Sheet 
Water Quality 

Start Date: f1 i'-Y ? I t f, 
Termination Date: -"'llJL-'""o'.:..r_~;;;;;=. ·,_t _G ______ _ 

See below Test Organism: .:..H:.:.. • .::;az:.:.te:..:c;;:;a~5-' --------

0 1 2 3 4 
ii+" J.2-0 i.-..< J_.'},O 22.0 
).).0 22..,0 

'·~ '}...j,O ;n.o 
2:2, \) 22-0 _,_~ 1.'}/;:) :JJ..O 
J.).O 2'1-0 Mh 1.-1. ;;2).-0 
J.2.0 122-0 '1-'l ,( 1.-~..-? ;u-o 
Ml1 \<L .... ,._ \'(. 

0 1 2 3 4 

4-\"' 'fil... <>o<; '-/i'l 4;--; 
4?-1- "!% ·r~ ""' 4:>"1 
UjJi) '12z. q3'( '\ ~,, q:> :i-
Fl"7't H'+l l;:f<f't IH~ 11-32. 
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S.l 1·3 ~·-, :i..'f L~ 

B.· q ... /I.iv :::/-" f_. ~ 
s. l·' -,yk> "'.}.:) .,.., n 
B. "' 6 "'- ' " ~ <i- ::.. n 
'8 ,: "!- " 

%;(, J...,'f ~' 
1411 V-l -- ,.... \<l.. 

0 1 2 3 4 
::i. 'i\ +.r. -:Y"> "0o -t '(!) 
'b, I &. [) -;r ') ".+! S· 2 
lS, v IH ! ,o ,{'. 0 ~- 4 
9>.o R· t '-:> .{<i) f•1 ». I "-) J-' I r I «·'.?. 

ML1 "' A 

""' 'fl. 

Temperature (°C) 

Dav 
5 6 7 8"' 9 10 11 • 1?"' 13 14 

.'['l.< ;z~r '.13·5 :I.Lu 'l-'>S :k}.O 'n,.,H: .2-" ii 2<..o 2-\ .. ,. 
il-) 2-2.. I' :z;.s 2.! .5 -iJ,s :l.?.o 2.l-5 Zl·" ... > 0 /. ;n.o 
11-' ;..'l-S' ~-.s ~~~ 2'3-5 ;:l:J,.O :Z.J-5' 21.v 2 n 23· 
J.2- 'A.-s ~s-5 ~~-S '2 .. ).~ :l.'!>. 0 i.1-S lJ.i) ). . s :2.3 0 
12- ?-'-') 1<-) 2-3. 5 .Z,).<; ;l.3.0 2.1·5 2l·il 21·) 21-<> 

"' 14.. fL. u, ~ . '/{. \IL itL \"L 

Conductivity (µS) 

Day 
5 6 7 8 9 10 11 12 13 14 

H.i (. 4'20 ··2.1 1.\-Z:!. 'nv l.j,;(C\ U.l.\\ !+1.''1 4i.'l U.2 'I 
IK> '+~b if I ~ L\<('i! ~ 4-l.<t i.f6) lfbi u ·' 
ll\)l,i;) 'll\:. 41 lo Cf)l... "\'tr- lli i- .. ~ 'itffi 'ISO ~ ,, 
I"<~ l'\~ l't Ci 'H-tt i't >'i lll.'J() ·~· - l•H(, 111-1'> j! ~. 

"fl-2 'l&t. "1'1.1 b 'I "'(,,<; qi:;q ~ <rce '1$() 'l'fb 
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u.. 1'L ft. I:"'- A.. th 

'fl. ~ \I{. .. 
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ll.1 2·0 ~~c ij. I 
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Client: 
WO#: 
Sample ID: 

Sample ID 

Control 
FR UFR1 
GH FR1 

FR FRCP1 
CM MC2 

Technician Initials 

Sample ID 

Control 
FR UFR1 
GH FR1 

FR FRCP1 
CM MC2 

Technician Initials 

Sample ID 

Control 
FR UFR1 
GH FR1 

FR FRCP1 
CM MC2 

Technician Initials 

Sample ID 

Control 
FR UFR1 
GH FR1 

FR FRCP1 
CM MC2 

Technician Initials 

Comments: 

Reviewed by: 

Chronic H. azteca Toxicity Test Data Sheet 
Water Quality 

Teck Start Date: ~r ~ ( ( b 
lk26b Termination Date: ~A"'-fl"', '""'~--"-t!"-''-"/_,_1-"6'--------

Test Organism: -'-'H"-. ::.:az:.:.;le:..:c.:::a~ 3 ll _______ _ See below 

Temperature ('C) 

Dav 
15 16 17 18 19 20 21 22 23 24 25 26 27 28 

~;, ... 'L, 13·D 'l,'(P z.3,0 --.o ;n .. o ::tl-0 i.;,, '::> 1.l.<" t;.j,:> 'l).·~ :l-).5 ni·> 11· ~ 
'.B·O 13·0 "l,,"i_,,;;; n-c .:l.4.0 •).1-0 '.l"\-o 'U:S i-1.6 q;.1/" 11..-{ J:j.' l~-- :n .. ) 
117.":!,·0 23.0 VIP 21 ·0 21{.0 n.o 'l>=-~ 1$,5 •?.·< Vf;':I 11-'S ;i.1. 5 2). s ~l-'> 
'l.--S.o l.~-0 'l..v'° 21,-t 0 J.I\. (/ 22 ... 0 11,;PS "L">.S wG" "lJ ... 'l.)•<; 11.~ :i.i,.<; l'.1 ·S 
21·'0 13·0 1J(?, 'J1... i) ;,.q.o a .. o J.1,i-s 'L7..-5' V!b ·111 ~ "I.),!: :l.1· ~ :.n.<: ).) .5 
~\.. .JL'll lh ~ l(( u, """ Mw....- !}-- - It!!- i'.I .. !IL. 

Conductivity (µS) 

Dav 
15 16 17 18 19 20 21 22 23 24 25 26 27 28 

11-26 l.l.hQ lib'> '+31\ • 31.. .,,, .S'l'ic 4<>\ r;V: 'fl 2- 't~l- '\~'.l. 4-i?. '+II 
~<;;( l.l:b'l- w..if l~X tic.~ i.\'i'> ~Sl- <\<\I,, f..f't'f 'i4'A-° 4So lfif II i!tlS iws 
'\'5 q1p:; c<.- c 41 ~ 1.S° Ill'\'.~ '11'1 "1$'0 'lY~ .. ~~ '\60 '1S"l 'J(;\ qso 
tl' NCC! 1'J'OS'° r -~~ ct~• 11,00 r.,&6 I""' 3 11 o-.f {~1.5 . us(,, 86$ l?,S"f.. 
::\- <1q'b ll5'i ( <;1, 21' "1$0 '14-<l IC,)<\ /00°)' '}'3Li' <f:I< 'f·H qzq. ,'i'lf 

" :JIN "" " !"" "i1 \(1.. \.\\\L A ,,._ i{j (i.. ~ !'(... 

©\1.ti'~ 
Dissolved oxygen (mg/L) 

Day 
15 16 17 18 19 20 21 22 23 24 25 26 27 28 
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pH 
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,.,.1--.. 1 £-CJ '.f. '1 'tiiO M ~~ ::i-..s ~t ~·'I R -o . ,, 'l · '> ;,J.. , ..,, - 3· I 3 \) 9.-. ... D ~( \ 9 ::r- '\ ']f-1·' \!.. n '6-0 
" :il.N ... 'It. i\, l'-1. '<fl. '-\\1\V //-- - ~L •1 ~:L ID 

Date Reviewed: 4¢ ,{. II /! (,,, 
~-~-!----+1--'---~ 
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Client: Teck 
WO#: l lo'?- Rb 
Sample ID: See below 

H. azteca Toxicity Test Data Sheet 
Survival and Weight 

3-.1<
Start Date: M& JI_! b 

Termination Date: _,M-Jt.0£,,__.,~~fi...1.r-"b'----------
Test Organism: ---'-f{'-."'1~"'"'J...+~"'z"'~"------------

3 I Lo 1-0 I ,Q LO 

I I ~ I : I (~ I \~ I z I J. , , ': '.: ' . I~ I ·-~~ .. 70 I ,_ I \ I 
FR_UFR1 A I 6 I \'()CD I (} I o lO 

B I 7 l-0 t) 0 lo 
c I 8 O(i) () io 
D I 9 ,() 0 (0 
E I 10 0 (} (0 

GH_FR1 A I 11 0 0 l(_,zfL/ 

B I 12 0 CJ 
c I 13 /.] () g 
D I 14 .<) !O 
E I 15 0 

I 
·:J ro 

FR_FRCP1 A I 16 0 a ,zfl w 
B I 17 D 0 '\CY 
c I 18 10 0 lO 
D I 19 10 0 0 [0 
E I 20 l-0 0 ,) J to 

Comments: fl '/od.~ ~ ••«SM4 l.V \I)<:>-\ li.I\ i:\\).ll't;;\.llf 
\Q·[. 'f'i<'-'AJ.""'-· ·\\-i"l!Jli•l~W'Jl\ \i'\Q·, lO\t·· "fli \!All\ ' , . ------- 7 

Reviewed by: d<Yv'-' Date Reviewed: Ar, II Ir 6 
I 
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Client: 

WO#: 

Sample ID: 

Comments: 

Reviewed by: 

Teck 
((, l-6Y 

See below 

B 22 
c 23 
D 24 
E 25 
A -
B -c -
D 
E -A 
-
B -c -
D 
E -A -
B -c -
D -
E 

lo 

1 
'1 

H. azteca Toxicity Test Data Sheet 
Survival and Weight 

0 0 

0 

0 ~ 

Start Date: l\J\1Ar !i) I l:i 
Termination Date: _r:_M~lt:;;:Y-_'.>l'lJ../i.:1 \<L'' ----------

Test Organism: --1tl!.:·_;;Cto_:'l:;~tl.l:P:.i.C_;;Ct"'------------

\Dl·Jtt~~\\< -\\- L!, ~. ~C>:ti • 01)."91 
-- ] 

cJGi;.__ Date Reviewed: !hr. 11 //Jo 
I 
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CETIS Summary Report 

Hyalella 28-d Survival and Growth Sediment Test 

Report Date: 

Test Code: 

12 Apr-16 09:47 (p 1 of 1) 

16286 [ 13-2844-7959 

Nautilus Environmental 

Batch ID: 17-4244-4279 Test Type: Survival-Growth Analyst: Karen Lee 

Start Date: 03 Mar-16 Protocol: EPA/600/R-99/064 (2000) Diluent: Mod-Hard Synthetic Water 

Ending Date: 31 Mar-16 Species: Hya!ella azteca Brine: 

Duration: 28d Oh Source: Aquatic Research Organisms, NH Age: 8-d 

Sample Code Sample ID 

Control 04-1817-4276 

FR_UFR1 18-7043-2158 

GH_FR1 00-6398-7514 

FR_FRCP1 06-8723-2189 

CM_MC2 08-8191-0493 

Sample Code Material Type 
Control Water Sample 

FR_UFR1 Water Sample 
GH_FR1 Water Sample 
FR_FRCP1 Water Sample 
CM_MC2 Water Sample 

Test Acceptability 

Analysis ID Endpoint 
03-2499-8322 Survival Rate 

Survival Rate Summary 

Sample Code 

Control 
FR_UFR1 
GH_FR1 
FR_FRCP1 
CM_MC2 

Survival Rate Detail 

Sample Code 
Control 
FR_UFR1 

GH_FR1 

FR_FRCP1 

CM_MC2 

Survival Rate Binomials 

Sample Code 
Control 
FR_UFR1 

GH_FR1 

FR_FRCP1 

CM_MC2 

000-469-187-1 

Count 
5 

5 

5 
5 

5 

Rep 1 

0.6 

Rep 1 

10/10 

10/10 

10110 

10/10 

6/10 

Sample Date Receive Date Sample Age 
03 Mar-16 03 Mar-16 NA 

01 Mar-1611:05 02 Mar-1611:30 37h (1.1 "C) 

01 Mar-1611:30 02 Mar-1611:30 37h (3.8 "C) 

01Mar-1609:43 02 Mar-1611:30 38h (1.5 "C) 

01 Mar-16 12:20 03 Mar-16 08:58 36h (4.2 "C) 

Client Name 

Teck Coal 

Sample Source Station Location 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Attribute 

Control Resp 

Mean 95% LCL 

1 1 
1 

0.94 0.8289 
1 

0.8 0.6037 

Rep2 Rep3 

10110 10/10 

10/10 10110 

9110 8/10 

10110 10110 

8/10 10/10 

Control 

FR_ UFR 1_ Q_04012016_N 

GH_FR1_WS_2016_03_01_NP 

FR_FRCP1_Q_04012016_N 

CM_MC2_WS_20160301_N 

Test Stat TAC Limits Overlap 

1 0.8 - NL Yes 

95o/o UCL Min Max Std Err 

1 1 1 0 
1 0 
0.8 0.04 

0 
0.9963 0.6 0.07071 

Rep4 Reps 

10/10 10/10 

10/10 10110 

10110 10/10 

10/10 10/10 

7110 9/10 

CETIS'M v1 .8.7.16 

Project 

Latitude Longitude 

Decision 
Passes Acceptability Criteria 

Std Dev CV% 0/oEffect 
0 0.0% 0.0%i 
0 0.0% 0.0°/o 
0.08944 9.52°/o 6.0% 
0 0.0% 0.0% 
0.1581 19.76%) 20.0% 

Analyst: __ _ QA j&IJ.... 
. A(lr· 1i,/ fh 



CETIS Analytical Report 

Hyalella 28Rd Survival and Growth Sediment Test 

Report Date: 

Test Code: 

12 Apr-16 09:44 (p 1 of 2) 
16286 I 13-2844-7959 

Nautilus Environmental 

Analysis ID: 03-2499-8322 Endpoint: Survival Rate CETIS Version: CETISv1.8.7 

Analyzed: 12 Apr-16 9:43 Analysis: STP 2x2 Contingency Tables Official Results: Yes 

Batch ID: 17-4244-4279 Test Type: SurvivalRGrowth Analyst: Karen Lee 

Start Date: 03 Mar-16 Protocol: EPA/600/R-99/064 (2000) Diluent: Mod-Hard Synthetic Water 

Ending Date: 31 Mar-16 

Duration: 28d Oh 

Sample Code Sample ID 

Control 04-1817-4276 

FR_UFR1 18-7043-2158 

GH_FR1 00-6398-7514 

FR_FRCP1 06-8723-2189 

CM_MC2 08-8191-0493 

Species: Hyalella azteca Brine: 

Source: Aqu~tic Research Organisms, NH Age: 8-d 

Sample Date Receive Date Sample Age Client Name 
03 Mar-16 03 Mar-16 NA Teck Coal 

01 Mar-1611:05 02 Mar-1611:30 37h (1.1 °C) 

01 Mar-1611:30 02 Mar-1611:30 37h (3.8 °C) 

01Mar-1609:43 02 Mar-1611:30 38h (1.5 °C) 

01 Mar-1612:20 03 Mar-16 08:58 36h (4.2 °C) 

Sample Code Material Type Sample Source Station Location Latitude 
Control Water Sample 
FR_UFR1 Water Sample 
GH_FR1 Water Sample 
FR_FRCP1 Water Sample 
CM_MC2 Water Sample 

Data Transform Zeta 

Untransformed 

Fisher Exact/Bonferroni-Holm Test 

Sample VS Sample 
Control FR_UFR1 
Control GH_FR1 
Control FR_FRCP1 
Control CM_MC2 

Test Acceptability Criteria 

Teck Coal 

Teck Coal 

Teck Coal 
Teck Coal 

Teck Coa·1 

Alt Hyp Trials 
C>T NA 

Test Stat P-Value 
1 1.0000 
0.1212 0.3636 

1.0000 
0.000593 0.0024 

Attribute Test Stat TAC Limits Overlap 
Control Resp 1 0.8 - NL 

Data Summary 

Sam pie Code NR 

Control Negative Contr 50 
FR_UFR1 50 
GH_FR1 47 
FR_FRCP1 50 
CM_MC2 40 

Survival Rate Detail 

Sample Code 
Control 

FR_UFR1 

GH_FR1 

FR_FRCP1 

CM_MC2 

Survival Rate Binomials 

Sample Code 
Control 
FR_UFR1 

GH_FR1 

FR_FRCP1 

CM_MC2 

000-469-187-1 

Rep 1 

0.6 

Rep 1 

10/10 

10/10 

10/10 

10/10 

6/10 

Yes 

R NR+ R 

0 50 
0 50 
3 50 
0 50 
10 50 

Rep2 Rep3 
1 

1 

0.9 0.8 

1 1 

0.8 

Rep2 Rep3 

'10/10 10/10 

10/10 10/10 

9/10 8/10 

10/10 10/10 
8/10 10/10 

Control 
FR_ UFR1_ Q_04012016_N 

GH_FR1_WS_2016_03_01_NP 

FR_FRCP1_Q_04012016_N 

CM_MC2_WS_20160301_N 

Seed Test Result 

NA 

P-Type Decision(a:5%) 
Exact Non-Significant Effect 
Exact Non-Significant Effect 
Exact Non-Significant Effect 
Exact Significant Effect 

Decision 
Passes Acceptability Criteria 

Prop NR Prop R 0/oEffect 
1 0 0.0% 

1 0 0.0% 
0.94 0.06 6.0% 

0 0.0% 

0.8 0.2 20.0% 

Rep4 Reps 

1 1 

1 

0.7 0.9 

Rep4 Reps 

10/10 10/10 

10/10 10/10 

10/10 10/10 

10/10 10/10 

7110 9/10 

CETIS'M v1.8.7.16 Analyst 

Project 

Longitude 

QA ,JG{;_ 
ftfd- ( 3 Ii(, 



CETIS Analytical Report 

Hyalella 28-d Survival and Growth Sediment Test 

Analysis ID: 03-2499-8322 Endpoint: Survival Rate 
Analyzed: 12 Apr-16 9:43 Analysis: STP 2x2 Contingency Tables 

Graphics 

• • • • 
'·' 

• 
o.: 

" 
,, 

" 

... 

l 

000-469-187-1 CETIS'" v1 .8.7.16 

Report Date: 

Test Code: 

12 Apr-16 09:44 (p 2 of 2) 

16286113-2844-7959 

Nautilus Environmental 

CETIS Version: CET1Sv1 .8.7 
Official Results: Yes 

Analyst:. __ _ 



CETIS Analytical Report Report Date: 

Test Code: 

12Apr-1609:45(p1 of 2) 

16286 I 13-2844-7959 

Hyalella 28-d Survival and Growth Sediment Test Nautilus Environmental 

Analysis ID: 16-1328-9507 

Analyzed: 12 Apr-16 9:45 

Batch ID: 17-4244-4279 

Start Date: 03 Mar-16 

Ending Date: 31 Mar-16 

Duration: 28d Oh 

Sample Code Sample ID 

FR_UFR1 18-7043-2158 

GH_FR1 00-6398-7514 

FR_FRCP1 06-8723-2189 

CM_MC2 08-8191-0493 

Sample Code Material Type 

FR_UFR1 Water Sample 

GH_FR1 Water Sample 
FR_FRCP1 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 

GH_FR1 
FR_FRCP1 
CM_MC2 

Sample Code NR 

FR_UFR1 Reference Sed 50 
GH_FR1 47 
FR_FRCP1 50 
CM_MC2 40 

Survival Rate Detail 

Endpoint: Survival Rate 
Analysis: STP 2x2 Contingency Tables 

Test Type: Survival-Growth 

CETIS Version: CETISv1 .8.7 
Official Results: Yes 

Analyst: Karen Lee 

Protocol: EPN600/R-991064 (2000) Diluent: Mod-Hard Synthetic Water 

Species: Hyalella azteca Brine: 
Source: Aquatic Research Organisms, NH Age: 8-d 

Sample Date Receive Date S~mple Age Client Name 
01 Mar-1611:05 02 Mar-1611:30 37h (1.1 °C) Teck Coal 

01 Mar-1611:30 02 Mar-1611:30 37h (3.8 °C) 

01 Mar-16 09:43 02 Mar-16 11 :30 38h (1.5 °C) 

01Mar-1612:20 03 Mar-16 08:58 36h (4.2 °C) 

Sample Source Station Location 

Teck Coal FR_ UFR 1_ Q_04012016_N 

Teck Coal GH_FR1_WS_2016_03_01_NP 

Teck Coal FR_FRCP1_0_04012016_N 

Teck Coal CM_MC2_WS_20160301_N 

Latitude 

Alt Hyp Trials Seed Test Result 
C>T NA NA 

Test Stat P-Value P-Type Oecision(a:S°lo) 
0.1212 0.2424 Exact Non-Significant Effect 
1 1.0000 Exact Non-Significant Effect 
0.000593 0.0018 Exact Significant Effect 

R NR+R Prop NR Prop R 0/oEffect 
0 50 1 0 0.0% 

3 50 0.94 0.06 6.0% 

0 50 0 0.0% 
10 50 0.8 0.2 20.0% 

Project 

Longitude 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 Rep5 
FR_UFR1 1 1 1 1 1 
GH_FR1 0.9 0.8 1 1 
FR_FRCP1 1 
CM_MC2 0.6 0.8 0.7 0.9 

Survival Rate Binomials 

Sample Code Rep 1 Rep2 Rep3 Rep4 Rep5 
FR_UFR1 10110 10110 10110 10/10 10110 
GH_FR1 10110 9110 8110 10110 10110 
FR_FRCP1 10110 10110 10110 10/10 10110 
CM_MC2 6110 8110 10110 7110 9110 

000-469-187-1 CETIS'" v1.8.7.16 Analyst __ _ 



CETIS Analytical Report 

Hyalella 28-d Survival and Growth Sediment Test 

Analysis ID: 16-1328-9507 Endpoint: Survival Rate 
Analyzed: 12 Apr-16 9:45 Analysis: STP 2x2 Contingency Tables 

Graphics 

• • 
• 

'' 

• 

,, 

... , 

000-469-187-1 CETIS™ v1.8.7.16 

Report Date: 
Test Code: 

12 Apr-16 09:45 (p 2 of 2) 
16286 I 13-2844-7959 

Nautilus Environmental 

CETIS Version: CET1Sv1.8.7 
Official Results: Yes 

Analyst: __ _ QA <JG(;_ 
f!ri;I: lb It lo 



CETIS Summary Report 

Hyalella 28-d Survival and Growth Sediment Test 

Report Date: 

Test Code: 

12 Apr-16 09:47 (p 1 of 1) 

16286 i 13-2844-7959 

Nautilus Environmental 

Batch ID: 17-4244-4279 Test Type: Survival-Growth Analyst: Karen Lee 
Start Date: 03 Mar-16 Protocol: EPA/600/R-99/064 (2000) Diluent: Mod-Hard Synthetic Water 
Ending Date: 31 Mar-16 Species: Hyalella azteca Brine: 
Duration: 28d Oh Source: Aquatic Research Organisms, NH Age: 8-d 

Sample Code Sample ID 

Control 04-1817-4276 

FR_UFR1 18-7043-2158 

GH_FR1 00-6398-7514 

FR_FRCP1 06-8723-2189 

CM_MC2 08-8191-0493 

Sample Code Material Type 

Control Water Sample 

FR_UFR1 Water Sample 

GH_FR1 Water Sample 
FR_FRCP1 Water Sample 
CM_MC2 Water Sample 

Mean Dry Weight-mg Summary 

Sample Code Count 
Control 5 
FR_UFR1 5 
GH_FR1 5 
FR_FRCP1 5 
CM_MC2 5 

Mean Dry Weight-mg Detail 

Sample Code Rep 1 
Control 0.857 
FR_UFR1 0.807 

GH_FR1 0.738 
FR_FRCP1 0.566 

CM_MC2 0.54 

000-469-187-1 

Sample Date Receive Date Sample Age Client Name 

03 Mar-16 03 Mar-16 NA Teck Coal 

01 Mar-1611:05 02 Mar-1611:30 37h (1.1 'C) 

01 Mar-1611:30 02 Mar-1611:30 37h (3.8 'C} 

01Mar-1609:43 02 Mar-1611:30 38h (1.5 'C} 

01 Mar-16 12:20 03 Mar-16 08:58 36h (4.2 'C} 

Sample Source Station Location 
Control Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

FR_ UFR 1 _ Q_04012016_N 

GH_FR1_WS_2016_03_01_NP 

FR_FRCP1_Q_04012016_N 

CM_MC2_WS_20160301_N 

Mean 95°!o LCL 95% UCL Min Max Std Err 

0.8564 0.8404 0.8724 0.839 0.873 0.005759 
0.8208 0.7794 0.8622 0.779 0.857 0.01491 
0.7546 0.6753 0.8338 0.6833 0.8525 0.02854 
0.5004 0.3483 0.6525 0.3011 0.603 0.05479 
0.498 0.4332 0.5628 0.429 0.5544 0.02335 

Rep2 Rep3 Rep4 Rep5 

0.85 0.873 0.863 0.839 

0.779 0.808 0.853 0.857 

0.6833 0.8525 0.775 0.724 

0.3011 0.466 0.603 0.566 

0.4638 0.429 0.5029 0.5544 

CETIS'" v1 .8.7.16 

Project 

Latitude Longitude 

Std Dev CVo/o o/oEffect 

0.01288 1.5°/o 0.0% 
0.03335 4.06% 4.16°/o 
0.06382 8.46°/Q 11.89o/o 
0.1225 24.48°/o 41.57% 
0.05222 10.49% 41.85°/o 

Analyst: __ _ oA dC.J.J-
!\=rr· t]i(h 



CETIS Analytical Report Report Date: 

Test Code: 

12 Apr-16 09:47 (p 1 of 2) 

16286 I 13-2844-7959 

Hyalella 28-d Survival and Growth Sediment Test Nautilus Environmental 

Analysis ID: 19-2188-2953 Endpoint: Mean Dry Weight-mg CETIS Version: CETISv1.8.7 

Analyzed: 12 Apr-16 9:46 Analysis: Nonparametric-Two Sample Official Results: Yes 

Batch ID: 17-4244-4279 Test Type: Suiviva1-Growth Analyst: Karen Lee 

Start Date: 03 Mar-16 Protocol: EPA/600/R-991064 (2000) Diluent: Mod-Hard Synthetic Water 

Ending Date: 31 Mar-16 Species: Hyalella azteca Brine: 

Duration: 28d Oh Source: Aquatic Research Organisms, NH Age: 8-d 

Sample Code Sample ID 

Control 04-1817-4276 

FR_UFR1 18-7043-2158 

GH_FR1 00-6398-7514 

FR_FRCP1 06-8723-2189 

CM_MC2 08-8191-0493 

Sample Code Material Type 

Control Water Sample 

FR_UFR1 Water Sample 

GH_FR1 Water Sample 
FR_FRCP1 Water Sample 

CM_MC2 Water Sample 

Data Transform Zeta 

Untransformed NA 

Wilcoxon Rank Sum Two-Sample Test 

Sample Code vs Sample Code 
Control FR_UFR1 

GH_FR1 
FR_FRCP1 
CM_MC2 

ANOVA Table 

Source Sum Squares 

Between 0.6084479 

Error 0.09234651 
Total 0.7007944 

Distributional Tests 

Attribute Test 

Sample Date Receive Date Sample Age Client Name 
03 Mar-16 03 Mar-16 NA Teck Coal 

01 Mar-1611:05 02 Mar-1611:30 37h (1.1 °C} 

01 Mar-16 11 :30 02 Mar-16 11 :30 37h (3.8 °C} 

01 Mar-1609:43 02 Mar-1611:30 38h (1.5 °C} 

01 Mar-1612:20 03 Mar-16 08:58 36h (4.2 °C} 

Sample Source 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Alt Hyp Trials 

C>T NA 

Test Stat Critical 
19.5 NA 
17 NA 
15 NA 
15 NA 

Mean Square 
0.152112 

0.004617325 

Test Stat 

Seed 
NA 

Station Location 
Control 
FR_ UFR1_ Q_04012016 _N 

GH_FR1_WS_2016_03_01_NP 

FR_FRCP1_Q_04012016_N 

CM_MC2_WS_20160301_N 

Latitude 

PMSO Test Result 
9.33% 

Ties DF P-Value P-Type Decision(a:5%) 

8 0.0556 Exact Non-Significant Effect 
0 8 0.0159 Exact Significant Effect 
0 8 0.0040 Exact Significant Effect 
0 8 0.0040 Exact Significant Effect 

DF F Stat P-Value Decision{a:5%) 

4 32.94 <0.0001 Significant Effect 
20 
24 

Critical P-Value Decision( a: 1 o/o) 
Variances Bartlett Equality of Variance 15.36 13.28 0.0040 Unequal Variances 
Distribution Shapiro-Wilk W Normality 0.9192 0.8877 0.0491 Normal Distribution 

Mean Dry Weight-mg Summary 

Sample Code Count Mean 95°/o LCL 95% UCL Median Min Max Std Err 
Control 5 0.8564 0.8404 0.8724 0.857 0.839 0.873 0.005759 
FR_UFR1 5 0.8208 0.7794 0.8622 0.808 0.779 0.857 0.01491 
GH_FR1 5 0.7546 0.6753 0.8338 0.738 0.6833 0.8525 0.02854 
FR_FRCP1 5 0.5004 0.3483 0.6525 0.566 0.3011 0.603 0.05479 
CM_MC2 5 0.498 0.4332 0.5628 0.5029 0.429 0.5544 0.02335 

Mean Ory Weight-mg Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 Rep 5 
Control 0.857 0.85 0.873 0.863 0.839 
FR_UFR1 0.807 0.779 0.808 0.853 0.857 
GH_FR1 0.738 0.6833 0.8525 0.775 0.724 
FR_FRCP1 0.566 0.3011 0.466 0.603 0.566 
CM_MC2 0.54 0.4638 0.429 0.5029 0.5544 

000-469-187-1 CETIS'M v1.8.7.16 Analyst: 

Project 

Longitude 

CV% 0/oEffect 
1.5% o.0°1o 
4.06% 4.16% 
8.46°/o 11.89o/o 
24.48% 41.57% 

10.49% 41.85% 
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CETIS Analytical Report Report Date: 12 Apr-16 09:47 (p 2 of 2) 

Test Code: 16286 113-2844-7959 

Hyalella 28-d Survival and Growth Sediment Test Nautilus Environmental 

Analysis ID: 19-2188-2953 Endpoint: Mean Dry Weight-mg CETIS Version: CETISv1.8.7 
Analyzed: 12 Apr-16 9:46 Analysis: Nonparametric-Two Sample Official Results: Yes 
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CETIS Analytical Report Report Date: 
Test Code: 

08 Apr-16 15:34 (p 1 of 2) 

16286 I 13-2844-7959 

Hyalella 28-d Survival and Growth Sediment Test Nautilus Environmental 

Analysis ID: 14-5184-7472 Endpoint: Mean Dry Weight-mg CETIS Version: CETISv1.8.7 

Analyzed: 08 Apr-1615:33 Analysis: Parametric-Control vs Treatments Official Results: Yes 

Batch ID: 17-4244-4279 Analyst: Karen Lee 

Start Date: 03 Mar-16 

Test Type: Survival-Growth 
Protocol: EPA/600/R-99/064 (2000) Diluent: Mod-Hard Synthetic Water 

Ending Date: 31 Mar-16 Species: Hya!ella azteca Brine: 

Duration: 28d Oh Source: Aquatic Research Organisms, NH Age: 8-d 

Sample Code Sample ID 

FR_UFR1 18-7043-2158 

GH_FR1 00-6398-7514 

FR_FRCP1 06-8723-2189 

CM_MC2 08-8191-0493 

Sample Code Material Type 

FR_UFR1 Water Sample 
GH_FR1 Water Sample 

FR_FRCP1 Water Sample 

CM_MC2 Water Sample 

Data Transform Zeta 

Untransformed NA 

Dunnett Multiple Comparison Test 

Sample Code 

FR_UFR1 

ANOVA Table 

Source 
Between 
Error 
Tota! 

vs Sample Code 
GH_FR1 

FR_FRCP1 
CM_MC2 

Sum Squares 
0.4270547 
0.09168322 

0.5187379 

Distributional Tests 

Attribute Test 

Sample Date Receive Date Sample Age Client Name 

01 Mar-1611:05 02 Mar-1611:30 37h (1.1 'C) 

01 Mar-1611:30 02 Mar-1611:30 37h (3.8 'C) 

01Mar-1609:43 02 Mar-1611:30 38h (1.5 'C) 

01 Mar-16 12:20 03 Mar-16 08:58 36h (4.2 'C) 

Teck Coal 

Sample Source Station Location Latitude 

Teck Coal FR_UFR1_Q_04012016_N 

Teck Coal GH_FR1_WS_2016_03_01_NP 

Teck Coal FR_FRCP1_Q_04012016_N 

Teck Coal CM_MC2_WS_20160301_N 

Alt Hyp Trials Seed PMSD Test Result 

C>T NA NA 13.0o/o 

Test Stat Critical MSD DF P-Value P-Type Decision(a:5%) 

1.383 2.227 0.107 8 0.2014 CDF Non-Significant Effect 

6.692 2.227 0.107 8 <0.0001 CDF Significant Effect 
6.742 2.227 0.107 8 <0.0001 CDF Significant Effect 

Mean Square DF F Stat P-Value Decision(a:5%) 
0.1423516 3 24.84 <0.0001 Significant Effect 
0.005730201 16 

19 

Test Stat Critical PwValue Decision(a:1°/o) 
Variances Bartlett Equality of Variance 6.377 11.34 0.0946 Equal Variances 
Distribution Shapiro-Wilk W Normality 0.9272 0.866 0.1367 Norma! Distribution 

Mean Dry Weightwmg Summary 

Sample Code Count Mean 95% LCL 950/o UCL Median Min Max Std Err 
FR_UFR1 5 0.8208 0.7794 0.8622 0.808 0.779 0.857 0.01491 
GH_FR1 5 0.7546 0.6753 0.8338 0.738 0.6833 0.8525 0.02854 
FR_FRCP1 5 0.5004 0.3483 0.6525 0.566 0.3011 0.603 0.05479 
CM_MC2 5 0.498 0.4332 0.5628 0.5029 0.429 0.5544 0.02335 

Mean Dry Weight-mg Detail 

Sample Code Rep 1 Rep2 Rep3 Rep4 Reps 
FR_UFR1 0.807 0.779 0.808 0.853 0.857 
GH_FR1 0.738 0.6833 0.8525 0.775 0.724 
FR_FRCP1 0.566 0.3011 0.466 0.603 0.566 
CM_MC2 0.54 0.4638 0.429 0.5029 0.5544 

Project 

Longitude 

CV% 0/oEffect 

4.06% 0.0°Ai 
8.46°/o 8.07% 
24.48°/o 39.03% 
10.49% 39.33% 

000-469-187-1 CETIS'" v1 .8.7.16 Analyst: __ _ QA JG&-- . 
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CETIS Analytical Report 

Hyalella 28-d Survival and Growth Sediment Test 

Analysis ID: 14-5184-7472 Endpoint: Mean Dry Weight-mg 
Analyzed: 08 Apr-1615:33 Analysis: Parametric-Control vs Treatments 
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Report Date: 

Test Code: 

08 Apr-1615:34 (p 2 of 2) 

16286 I 13-2844-7959 

Nautilus Environmental 

CETIS Version: CET1Sv1.8.7 
Official Results: Yes 
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Reviewed by: 

Version 1.0 Issued June 26, 2006 

Hardness and Alkalinity Datasheet 

Alkalinity Hardness 

Volume of 
Sample (ml) 0.02N (ml) of 0.02N Sample 0.01M Total 
Volume HCUH2SO, HCUH2S04 Total Alkalinity Volume EDTA Hardness 
(ml) used to pH 4.5 used to pH 4.2 (mgilCaC03) (ml) Used (ml) (mg/l CaC03) Technician 
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Version 1.0 Issued June 26, 2006 

Hardness and Alkalinity Datasheet 

Alkalinity Hardness 

Volume of 
Sample (ml) 0.02N (ml) of 0.02N Sample 0.01M Total 
Volume HCUH,S04 HCUH2S04 Total Alkalinity Volume EDTA Hardness 
(ml) used to pH 4.5 used to pH 4.2 (mg/lCaC03) (ml) Used (ml) (mg/l CaC03) Technician 
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APPENDIX D – Pimephales promelas Toxicity Test Data 



ATTN:  Krysta Pearcy Received: various dates
Nautilus Environmental Report Date: 2016/05/11
8664 Commerce Court Version: REVISION 1
Burnaby , BC
Canada , V5A 4N7

NAU104
16-0248; 16-0249; 16-0250; 16-0251

Client Reference: CM_MC2_WS
GH_FR1_WS
FR_FRCP1_Q
FR_UFR1_Q
not given 

Senior Verifier

HydroQual Test Report
Client:
Reference:

Billing:

Untreated Tests



Internal Tracking Sheet 

Page 1 of 26

Client: NAU104
Reference: 16-0248

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.com

Sample:
type: water collection method: grab

collected: various dates at: various times by: not given
shipped: various dates by: drop off

received: various dates at: various times by: MC, ML, HS
signed-in: various dates at: various times by: MC, ML, HS
container: 6 x 20L carboys sample condition: good condition

seals present: no initials on seals: no
storage: 4 ± 2°C in darkness initial temperature (oC): 4.3; 5; 4; 3; 5

Samples are disposed following PERS-SWI-004

Chemical and Physical Measurements at Sample Receipt:
sample: 01 02 03 04 05

client code:
CM_MC2_WS_2
0160301_N

CM_MC2_WS
_20160308_N

CM_MC2_WS_
20160315_N

CM_MC2_WS
_20160322_N

CM_MC2_WS
_20160329_N

collection date: 2016/03/01 2016/03/08 2016/03/15 2016/03/22 2016/03/29
collection time: 1220 1130 1140 1140 1330

pH: 8.2 8.1 8.1 8.2 8.1
EC (µS/cm): 851 895 924 981 985
DO (mg/L): 10.5 10.9 10.5 10.5 10.2
temp (oC): 14.5 6.7 12.0 13.3 16.1
hardness: 473 460 494 393 450
alkalinity: 211 190 186 218 240

colour: colourless colourless colourless colourless colourless
odour: - - - - -

Meter/Probe Used:  chem cart 1/chem cart 2/chem cart 3/product/soils
Each sampling container EC checked (initials): _______

Test Log:
test code: FM-32D

started: 2016/03/03
ended: 2016/04/04

prelim made: -
prelim sent: -

reported: 2016/04/18

CM_MC2_WS

mailto:krysta@nautilusenvironmental.com


Internal Tracking Sheet 

Page 2 of 26

Client: NAU104
Reference: 16-0249

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.com

Sample:
type: water collection method: grab

collected: various dates at: various times by: not given
shipped: various dates by: drop off

received: various dates at: various times by: MC, ML, HS
signed-in: various dates at: various times by: MC, ML, HS
container: 6 x 20L carboys sample condition: good condition

seals present: no initials on seals: no
storage: 4 ± 2°C in darkness initial temperature (oC): 3.3; 6; 5; 3; 5

Samples are disposed following PERS-SWI-004

Chemical and Physical Measurements at Sample Receipt:
sample: 01 02 03 04 05

client code:
GH_FR1_WS_2
016_03_01_NP

_ _ _
2016_03_08_N
P

GH_FR1_WS_2
016_03_15_NP

_ _ _
2016_03_22_N
P

_ _ _
2016_03_29_N
P

collection date: 2016/03/01 2016/03/08 2016/03/15 2016/03/22 2016/03/29
collection time: not given 0830 not given 0915 0925

pH: 8.0 8.0 8.0 8.1 8.1
EC (µS/cm): 814 840 888 959 957
DO (mg/L): 11.0 10.9 9.9 10.7 10.1
temp (oC): 13.5 7.1 13.7 12.9 16.1
hardness: 456 477 488 363 429
alkalinity: 197 191 193 173 184

colour: colourless colourless colourless colourless colourless
odour: - - - - -

Meter/Probe Used:  chem cart 1/chem cart 2/chem cart 3/product/soils
Each sampling container EC checked (initials): _______

Test Log:
test code: FM-32D

started: 2016/03/03
ended: 2016/04/04

prelim made: -
prelim sent: -

reported: 2016/04/18

GH_FR1_WS

mailto:krysta@nautilusenvironmental.com


Internal Tracking Sheet 

Page 3 of 26

Client: NAU104
Reference: 16-0250

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.com

Sample:
type: water collection method: grab

collected: various dates at: various times by: not given
shipped: various dates by: drop off

received: various dates at: various times by: MC, ML, HS
signed-in: various dates at: various times by: MC, ML, HS
container: 6 x 20L carboys sample condition: good condition

seals present: no initials on seals: no
storage: 4 ± 2°C in darkness initial temperature (oC): 3.5; 8; 8; 2; 6 

Samples are disposed following PERS-SWI-004

Chemical and Physical Measurements at Sample Receipt:
sample: 01 02 03 04 05

client code:
FR_FRCP1_Q_0
4012016_N

_ _Q
R_18012016_
N

FR_FRCP1_QR
_11012016_N

_ _Q
R_01012016_
N

_ _Q
R_25012016_
N

collection date: 2016/03/01 2016/03/08 2016/03/15 2016/03/22 2016/03/29
collection time: 0943 1054 1140 1107 0855

pH: 8.1 8.1 8.1 8.1 7.8
EC (µS/cm): 1531 1307 1348 1329 1368
DO (mg/L): 9.9 11.2 10.5 10.7 10.1
temp (oC): 15.4 6.8 11.8 13.3 17.2
hardness: 1020 840 852 604 756
alkalinity: 246 216 233 210 311

colour: colourless colourless colourless colourless colourless
odour: - - - - -

Meter/Probe Used:  chem cart 1/chem cart 2/chem cart 3/product/soils
Each sampling container EC checked (initials): _______

Test Log:
test code: FM-32D

started: 2016/03/03
ended: 2016/04/04

prelim made: -
prelim sent: -

reported: 2016/04/18

FR_FRCP1_Q

mailto:krysta@nautilusenvironmental.com


Internal Tracking Sheet 

Page 4 of 26

Client: NAU104
Reference: 16-0251

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.com

Sample:
type: water collection method: grab

collected: various dates at: various times by: not given
shipped: various dates by: drop off

received: various dates at: various times by: MC, ML, HS
signed-in: various dates at: various times by: MC, ML, HS
container: 6 x 20L carboys sample condition: good condition

seals present: no initials on seals: no
storage: 4 ± 2°C in darkness initial temperature (oC): 3.5; 8; 8; 2; 6

Samples are disposed following PERS-SWI-004

Chemical and Physical Measurements at Sample Receipt:
sample: 01 02 03 04 05

client code:
FR_UFR1_Q_04
01206_N

FR_UFR1_QR
_18012016_N

FR_UFR1_QR_
11012016_N

FR_UFR1_QR
_01022016_N

FR_UFR1_QR
_25012016_N

collection date: 2016/03/01 2016/03/08 2016/03/15 2016/03/22 2016/03/29
collection time: 1105 0907 0954 0909 1053

pH: 8.0 8.1 8.1 8.1 8.1
EC (µS/cm): 351 350 390 394 370
DO (mg/L): 11.1 10.9 10.6 10.6 10.3
temp (oC): 12.1 8.1 12.0 13.4 16.2
hardness: 186 156 200 187 167
alkalinity: 203 161 141 191 162

colour: colourless colourless colourless colourless colourless
odour: - - - - -

Meter/Probe Used:  chem cart 1/chem cart 2/chem cart 3/product/soils
Each sampling container EC checked (initials): _______

Test Log:
test code: FM-32D

started: 2016/03/03
ended: 2016/04/04

prelim made: -
prelim sent: -

reported: 2016/04/18

FR_UFR1_Q

mailto:krysta@nautilusenvironmental.com


Fathead Minnow Biology Data

Page 5 of 26

Method FMD 32 Day ELS Client NAU104 Reference 16-0248, 16-0249, 16-0250, 16-0251
 
Organism Information 

Source: Aquatox Batch: 20160303FMELS Egg Stag  Organisms Received in Good Condition: Yes 

Test Log

1500 2

1430 2

1340 2

1350 2

1345 2

1100 2

1400 2

1000 2

1050 2

1100 2

1315 2

1335 2

1100 2

1130 2

1130 2

0940 2

0950 2

1040 2

1130 2

1030 2

1030 2

1000 2

1230 2

1130 2

1010 2

1130 2

1330 2

1130 2

1300 2

1100 2

1240 2

1310 2

1025 2

15 somites

30 minutes

30 minutes

60 minutes

60 minutes

60 minutes

60 minutes

30 minutes

60 minutes

60 minutes

60 minutes

30 minutes

30 minutes

30 minutes

30 minutes

Bench Sheet Review

First Second

HS

JK

ML

JW

JN

JW

ML

JN

30 minutes

30 minutes

30 minutes

30 minutes ML

JW

30 minutes

Fed

AM PM

-

-















-







-

-



















2016/04/02 JW

2016/04/03 HS

32

31

30

JN/EP

JN/BH

JW/ML 





-

0.5-2.0 mL

0.5-2.0 mL

30 minutes

30 minutes



2016/04/04 EP- - - JN

2016/03/31 HS

2016/04/01 CQ

2016/03/29 HS

2016/03/30 EP27

26

29

28

JW/EP

ML/EP

JN/EP

DS/HS  DS

JN

ML







0.5-2.0 mL

0.5-2.0 mL

0.5-2.0 mL

0.5-2.0 mL

30 minutes

2016/03/28 EPDS

0.5-2.0 mL

2016/03/26 JW

2016/03/27 HS

25

24

23

JN

ML/JW



 JN

DS



 

0.5-2.0 mL

0.5-2.0 mL

30 minutes

30 minutes ML

2016/03/23 JW

2016/03/24 -

22

21

20

JW/ML

EP/ML

JW/EP  EP









30 minutes

0.5 mL/1 mL/1.5 mL

0.5 mL/1 mL/1.5 mL

1 mL/1.5 mL

2016/03/19 DS

2016/03/20 HS

19

18

17

16 JW/EP

DS/EP

JN/BH

JN/BH









30 minutes

30 minutes

30 minutes

30 minutes

EP

EP

JN

JW

1 mL/1.5 mL

1 mL/1.5 mL

1 mL/1.5 mL

1 mL/1.5 mL

2016/03/18 HS

2016/03/16 DS

15

14

13

JW/EP

EP/ML

DS/ML







2016/03/21 JN

 30 minutes JW

ML



1 mL/1.5 mL

1 mL/1.5 mL

1mL

2016/03/15 ML

2016/03/12 EP

2016/03/13 JK

9

10

11 JN/HS

ML/BH

EP/JW

ML/HS 





1mL

1mL

1mL

1mL

HS

ML

DS

JN

2016/03/11 EP

2016/03/08 ML

2016/03/09 DS

7

8

5

6

JN

DS/EP

JN

HS/ML







60 minutes

1mL

1mL

1mL

1mL 60 minutes

JN

DS

JN

DayDate Time Technicians
Chem 
Cart 
Used

0 ML/HS/DS/JN -

Sample Pre-Aeration 
TimeFeeding Rate

2016/03/06 JK

2016/03/07 ML

2016/03/04 DS

2016/03/05 EP

1

2

3

4

DS/JW

JN/HS/DS

ML/JK

JK/ML/BH

2016/03/03 DS

-



-

-

2016/03/10 EP

12

ML

2016/03/14 HS

2016/03/17 HS

2016/03/22 DS

2016/03/25 ML

1mL

-

-

-

-

HS
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Method FMD 32 Day ELS Client NAU104 Reference 16-0248, 16-0249, 16-0250, 16-0251

Control hatching success must be >66% (≥10 per replicate). Post hatch survival must be >70%. 

replicate
Alive 

Embryos
Dead 

Embryos 
Alive 

Embryos
Dead 

Embryos 
Alive 

Embryos
Dead 

Embryos 
Alive 

Embryos
Dead 

Embryos 
Alive 

Embryos
Dead 

Embryos 

a 15 0 15 0 15 0 15 0 15 0

b 15 0 15 0 15 0 14 1 15 0

c 15 0 14 1 15 0 15 0 15 0

d 14 1 15 0 14 1 15 0 14 1

e 29 1 29 1 30 0 30 0 30 0

f 30 0 29 1 30 0 29 1 30 0

replicate
Alive 

Embryos
Dead 

Embryos 
Alive 

Embryos
Dead 

Embryos 
Alive 

Embryos
Dead 

Embryos 
Alive 

Embryos
Dead 

Embryos 

a 15 0 15 14 1 15 14 1 15 14 1 15

b 15 0 15 15 0 15 13 2 15 11 3 15

c 15 0 15 14 0 15 14 1 15 15 0 15

d 14 0 15 13 2 15 12 2 15 15 0 15

e 26 3 29 0 29 1 28 2

f 28 2 28 1 26 4 25 4

replicate
Alive 

Embryos
Dead 

Embryos 

a 15 0 15

b 15 0 15

c 14 1 15

d 12 3 15

e 30 0

f 28 2

Number of Alive Embryos and Hatched Organisms 

Number of Alive Embryos and Hatched Organisms 

Day 2 - Poor looking and dead embryos in replicates a, b, c and d are replaced with healthy embryos from replicates e and f. Replicates e and f are discarded after day 2 
Comments/Observations: 

Day 2

Cull to 15 

Day 2

Cull to 15 

16-0250
Day 2

Cull to 15 

16-0251

16-0248 16-0249

Cull to 15 

Day 2
LAB CTL 16-0248

Day 2

Cull to 15 

16-0249

16-0251
Day 1 

LAB CTL

Comments/Observations: 

Day 1 Day 1 Day 1 Day 1 
16-0250
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Method FMD 32 Day ELS Client NAU104 Reference 16-0248, 16-0249, 16-0250, 16-0251

replicate
Alive 

Embryos
Alive 

Hatched
Alive 

Embryos
Alive 

Hatched
Alive 

Embryos
Alive 

Hatched
Alive 

Embryos
Alive 

Hatched
Alive 

Embryos
Alive 

Hatched

a 13 2 13 2 15 0 14 1 13 2

b 11 4 14 1 10 5 9 6 12 3

c 14 1 13 2 12 3 7 8 10 5

d 12 3 13 2 11 4 10 5 13 2

replicate
Alive 

Embryos
Alive 

Hatched
Alive 

Embryos
Alive 

Hatched
Alive 

Embryos
Alive 

Hatched
Alive 

Embryos
Alive 

Hatched
Alive 

Embryos
Alive 

Hatched

a 4 11 1 14 0 15 4 11 6 9

b 1 14 2 12 2 13 1 14 1 14

c 2 13 0 14 2 12 1 13 1 14

d 2 13 0 15 0 15 0 15 2 13

replicate

a

b

c

d

replicate

a

b

c

d

Comments/Observations: bracketed # indicates number of fish displaying atypical swimming behaviour

Day 6 Day 6 Day 6 Day 6 Day 6 

Alive Hatched 

15

15

13

15

Alive Hatched 

14

14

15

Day 5 Day 5 Day 5 Day 5 Day 5 

Comments/Observations: 

14

15

15

14

Alive Hatched Alive Hatched 

14

14

13

15

Alive Hatched 

14

14

14

15

Alive Hatched 

15

15

Comments/Observations: 

LAB CTL 16-0248 16-0249 16-0250 16-0251

Day 4 Day 4 Day 4 Day 4 Day 4

Day 3 
LAB CTL 16-0248 16-0249 16-0250 16-0251

Comments/Observations: 

LAB CTL 16-0248 16-0249 16-0250 16-0251

Number of Alive Embryos and Hatched Organisms 

Day 3 Day 3 Day 3 Day 3 

15

Alive Hatched 

14 (1)

14

13

14

LAB CTL 16-0248 16-0249 16-0250 16-0251

13

15

Alive Hatched 

15

14

14

15

Alive Hatched 

15

14

14

15

Alive Hatched 

14

14

14

15
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Method FMD 32 Day ELS Client NAU104 Reference: 16-0248, 16-0249, 16-0250, 16-0251

replicate

a

b

c

d

replicate

a

b

c

d

replicate

a

b

c

d

replicate

a

b

c

d

Day 10 Day 10 Day 10 

Alive Hatched 

14

14

15 (1)

14

Alive Hatched 

6

11

11

14

Alive Hatched 

12

14

14

14

Alive Hatched 

15

15(1)

12

15

Alive Hatched 

15 (1)

14

Day 9 Day 9 
LAB CTL 16-0248

LAB CTL 16-0248 16-0249 16-0250 16-0251

Day 9 

14 14 14 15

14

15

16-0251
Day 9 

Comments/Observations: bracketed # indicates number of fish displaying atypical swimming behaviour

Number of Alive Embryos and Hatched Organisms 

Day 8 Day 8 Day 8 Day 8 Day 8 

Comments/Observations: bracketed # indicates number of fish displaying atypical swimming behaviour

LAB CTL 16-0248 16-0249 16-0250 16-0251

14

15

Alive Hatched 

15 (1)

14

14

1515

Alive Hatched 

13

Day 7 Day 7
LAB CTL 16-0248 16-0249 16-0250 16-0251

Day 9 
16-0249

Comments/Observations: bracketed # indicates number of fish displaying atypical swimming behaviour

Day 7 Day 7 Day 7

16-0250

Alive Hatched 

14

14

15

Alive Hatched 

15

15

12

11

12

14

Alive Hatched 

12

14

14

15

Alive Hatched 

15 (1)

15 (1)

14

Alive Hatched 

6

11

12

14

Alive Hatched 

12

14

14

14

Alive Hatched 

15

15 (1)

12

15

Alive Hatched 

14 (1)

14

15(1)

Alive Hatched 

6

11

11

Alive Hatched 

12

14

14

Alive Hatched 

15

15

12

Alive Hatched 

15 (1)

14

14

15

Alive Hatched 

14

14

Day 10 Day 10 

Comments/Observations: bracketed # indicates number of fish displaying atypical swimming behaviour

14

15
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Method FMD 32 Day ELS Client NAU104 Reference 16-0248, 16-0249, 16-0250, 16-0251

replicate

a

b

c

d

replicate

a

b

c

d

replicate

a

b

c

d

replicate

a

b

c

d

Day 14 Day 14 Day 14 Day 14 Day 14

Comments/Observations: Replicates 16-0248 a, 16-0249 c, 16-0251 d fed 1 mL. All other replicates fed 1.5 mL. Bracketed # indicates number of fish displaying atypical 
swimming behaviour

Alive Hatched 

14 (1)

14

13

13

Alive Hatched 

5

10

11

12

Alive Hatched 

9

9

7

10

Alive Hatched 

15

LAB CTL 16-0248 16-0249 16-0250 16-0251

Comments/Observations:  Replicates 16-0248 a, 16-0249 c, 16-0251 d fed 1 mL. All other replicates fed 1.5 mL. Bracketed # indicates number of fish displaying atypical 
swimming behaviour 

LAB CTL 16-0248 16-0249 16-0250 16-0251

Day 13 Day 13 Day 13 Day 13 Day 13

14 12 11 15

14

4

Day 12 Day 12 Day 12 Day 12 Day 12

Comments/Observations:  bracketed # indicates number of fish displaying atypical swimming behaviour

Alive Hatched 

14

14

14(1)

14

Alive Hatched 

5

10

11

13

Alive Hatched 

10

10

8

11

Alive Hatched 

Comments/Observations: bracketed # indicates number of fish displaying atypical swimming behaviour

LAB CTL 16-0248 16-0249 16-0250 16-0251

Day 11 Day 11 Day 11 Day 11 Day 11

14 14 12 15

14

4

Number of Alive Embryos and Hatched Organisms 

Alive Hatched 

14

14

15(2)

Alive Hatched 

6

10

11

Alive Hatched 

10

12

10

Alive Hatched 

15

12(1)

12

Alive Hatched 

13

14

LAB CTL 16-0248 16-0249 16-0250 16-0251

15

11(1)

12

15

Alive Hatched 

12

14

14

4

Alive Hatched 

14

14

14(1)

Alive Hatched 

5

10

11

Alive Hatched 

9

10

7

Alive Hatched 

15

10

12

Alive Hatched 

12

14

10

12

15

Alive Hatched 

11

13

14

3
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Method FMD 32 Day ELS Client NAU104 Reference 16-0248, 16-0249, 16-0250, 16-0251

replicate

a

b

c

d

replicate

a

b

c

d

replicate

a

b

c

d

replicate

a

b

c

d 13

Alive Hatched 

5

10

11

12

12

7

9

12

Comments/Observations: Replicates 16-0248 a, 16-0249 c, 16-0251 d fed 1 mL. All other replicates fed 1.5 mL. 

8

14

3

Alive Hatched 

13

14

13

Day 16 Day 16 Day 16 Day 16 Day 16

Comments/Observations: Replicates 16-0248 a, 16-0249 c, 16-0251 d fed 1 mL. All other replicates fed 1.5 mL. Bracketed # indicates number of fish displaying atypical 
swimming behaviour

13 12 9 15

14

3

Alive Hatched 

14 (1)

14

13

11

9 (1)

Comments/Observations: Replicates 16-0248 a, 16-0249 c, 16-0251 d fed 1 mL. All other replicates fed 1.5 mL. Bracketed # indicates number of fish displaying atypical 
swimming behaviour

LAB CTL 16-0248 16-0249 16-0250 16-0251

Day 15 Day 15 Day 15 Day 15 Day 15

13 12 10 15

14

3

Alive Hatched 

14 (1)

14

13

5

10

11

Number of Alive Embryos and Hatched Organisms 
LAB CTL 16-0248 16-0249 16-0250 16-0251

Alive Hatched Alive Hatched 

9

9

7

Alive Hatched 

15

10

12

Alive Hatched 

11

9 (1)

Alive Hatched 

5

10

11

Alive Hatched 

9

9

7

Alive Hatched 

15

10

12

Alive Hatched 

Alive Hatched 

14

14

Alive Hatched 

5

10

Alive Hatched 

9

9

Alive Hatched 

15

10

Alive Hatched 

11

8

LAB CTL 16-0248 16-0249 16-0250 16-0251
Day 17 Day 17 Day 17 Day 17 Day 17

Alive Hatched 

9

9

7

9

Alive Hatched 

15

10

12

15

Alive Hatched 

11

315

14

Day 18 Day 18 Day 18 Day 18 Day 18 

Comments/Observations: Replicates 16-0248 a, 16-0249 c, 16-0251 d fed 1 mL. All other replicates fed 1.5 mL. 

LAB CTL 16-0248 16-0249 16-0250 16-0251

13

13

11
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Method FMD 32 Day ELS Client NAU104 Reference 16-0248, 16-0249, 16-0250, 16-0251

replicate

a

b

c

d

replicate

a

b

c

d

replicate

a

b

c

d

replicate

a

b

c

d

Day 22 Day 22 Day 22 Day 22 Day 22

Comments/Observations: Control fed 2 mL. 16-0248 fed 1.5 mL, replicate a fed 1 mL. 16-0249 replicates a/c fed 1 mL, replicates b/d fed 1.5 mL. 16-0250 fed 2 mL. 16-0251 
replicates a/c fed 2 mL, b fed 1 mL and replicate d fed 0.5 mL.  Bracketed # indicates number of fish displaying atypical swimming behaviour

Alive Hatched 

13

14

13

13

Alive Hatched 

5

9

7

9

Alive Hatched 

5

10

11

12

Alive Hatched 

15

10

12

15 (1)

Alive Hatched 

LAB CTL 16-0248 16-0249 16-0250 16-0251

Comments/Observations: Replicates 16-0248 a, 16-0249 a & c  fed 1 mL, replicate 16-0251 d fed 0.5 mL. All other replicates fed 1.5 mL. Bracketed # indicates number of fish 
displaying atypical swimming behaviour

LAB CTL 16-0248 16-0249 16-0250 16-0251

Day 21 Day 21 Day 21 Day 21 Day 21

13 12 9 15 (1)

14

3

Day 20 Day 20 Day 20 Day 20 Day 20

Comments/Observations: Replicates 16-0248 a, 16-0249 c, 16-0251 d fed 1 mL. All other replicates fed 1.5 mL. 

Alive Hatched 

13

14

13

13

Alive Hatched 

5

10

11

12

Alive Hatched 

5

9

7

9

Alive Hatched 

15

10

12

15

Alive Hatched 

16-0250 16-0251

Day 19 Day 19 Day 19 Day 19 Day 19

11

8

14

3

10

12

15

Alive Hatched 

13

14

12

Alive Hatched 

5

9

7

9

Alive Hatched 

15

Alive Hatched 

Number of Alive Embryos and Hatched Organisms 
LAB CTL 16-0248 16-0249 16-0250 16-0251

13

13

Alive Hatched 

5

10

11

11

8

14

3

Comments/Observations: Replicates 16-0248 a, 16-0249 c, 16-0251 d fed 1 mL. All other replicates fed 1.5 mL. 

LAB CTL 16-0248 16-0249

Alive Hatched 

13

14

13

Alive Hatched 

5

10

11

Alive Hatched 

5

9

7

Alive Hatched 

15

10

12

Alive Hatched 

11

8

11

8

14

3
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Method FMD 32 Day ELS Client NAU104 Reference 16-0248, 16-0249, 16-0250, 16-0251

replicate

a

b

c

d

replicate

a

b

c

d

replicate

a

b

c

d

replicate

a

b

c

d

Day 24 Day 24 Day 24 Day 24 Day 24

Day 26 Day 26 Day 26 Day 26 Day 26

Comments/Observations: Control fed 2 mL. 16-0248 fed 1.5 mL, replicate a fed 1 mL. 16-0249 replicates a/c fed 1 mL, replicates b/d fed 1.5 mL. 16-0250 fed 2 mL. 16-0251 
replicates a/c fed 2 mL, b fed 1 mL and replicate d fed 0.5 mL.  Bracketed # indicates number of fish displaying atypical swimming behaviour

LAB CTL 16-0248

Comments/Observations: Control fed 2 mL. 16-0248 fed 1.5 mL, replicate a fed 1 mL. 16-0249 replicates a/c fed 1 mL, replicates b/d fed 1.5 mL. 16-0250 fed 2 mL. 16-0251 
replicates a/c fed 2 mL, b fed 1 mL and replicate d fed 0.5 mL. 

13 12 9 15

14

3

Alive Hatched 

13

14

13

Alive Hatched 

5

10

11

16-0249 16-0250 16-0251

Day 23 Day 23 Day 23 Day 23 Day 23

13 12 9 15 (1)

14

3

Alive Hatched 

13

14

13

Alive Hatched 

5

Number of Alive Embryos and Hatched Organisms 
LAB CTL 16-0248 16-0249 16-0250 16-0251

10

11

Alive Hatched 

5

9

7

Alive Hatched 

15

10

12

Alive Hatched 

11

8

Comments/Observations: Control fed 2 mL. 16-0248 fed 1.5 mL, replicate a fed 1 mL. 16-0249 replicates a/c fed 1 mL, replicates b/d fed 1.5 mL. 16-0250 fed 2 mL. 16-0251 
replicates a/c fed 2 mL, b fed 1 mL and replicate d fed 0.5 mL.  Bracketed # indicates number of fish displaying atypical swimming behaviour

LAB CTL 16-0248

LAB CTL 16-0248 16-0249 16-0250 16-0251
Day 25 Day 25

Alive Hatched 

5

9

7

Alive Hatched 

15

10

12

Alive Hatched 

11

8

Alive Hatched 

11

8

14

3

16-0250 16-0251

Alive Hatched 

13

14

Alive Hatched 

5

10

Alive Hatched 

5

9

Alive Hatched 

15

10

13

13

11

12

7

9

14

13

13

Alive Hatched 

5

10

11

12

Alive Hatched 

5

9

7

9

Day 25 Day 25 Day 25

Alive Hatched 

13

Alive Hatched 

15

12

15(1)

10

12

16-0249

15

Alive Hatched 

11

8

14

3

Comments/Observations: Control fed 2 mL. 16-0248 fed 1.5 mL, replicate a fed 1 mL. 16-0249 replicates a/c fed 1 mL, replicates b/d fed 1.5 mL. 16-0250 fed 2 mL. 16-0251 
replicates a/c fed 2 mL, b fed 1 mL and replicate d fed 0.5 mL. 
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Method FMD 32 Day ELS Client NAU104 Reference 16-0248, 16-0249, 16-0250, 16-0251

replicate

a

b

c

d

replicate

a

b

c

d

replicate

a

b

c

d

replicate

a

b

c

d 12

Alive Hatched 

5

9

7

13

14

13

10

5

9

7

9

Alive Hatched 

15

Alive Hatched 

11

Day 30 Day 30 Day 30 Day 30 Day 30

Comments/Observations: Control fed 2 mL. 16-0248 fed 1.5 mL, replicate a fed 1 mL. 16-0249 replicates a/c fed 1 mL, replicates b/d fed 1.5 mL. 16-0250 fed 2 mL. 16-0251 
replicates a/c fed 2 mL, b fed 1 mL and replicate d fed 0.5 mL. 

LAB CTL 16-0248 16-0249 16-0250 16-0251

Day 29 Day 29 Day 29 Day 29 Day 29

13 12 9

Alive Hatched 

5

10

11

Alive Hatched 

10

12

15

13

14

13

13

5

10

11

10

12

14

Alive Hatched 

11

8

14

3

Alive Hatched 

15

Alive Hatched Alive Hatched Alive Hatched 

11

8

14

3

Alive Hatched 

15

10

12

14

Day 27 Day 27 Day 27 Day 27 Day 27
16-0248 16-0249 16-0250 16-0251

16-0248 16-0249 16-0250 16-0251

Alive Hatched 

Comments/Observations: Control fed 2 mL. 16-0248 fed 1.5 mL, replicate a fed 1 mL. 16-0249 replicates a/c fed 1 mL, replicates b/d fed 1.5 mL. 16-0250 fed 2 mL. 16-0251 
replicates a/c fed 2 mL, b fed 1 mL and replicate d fed 0.5 mL. 

Alive Hatched 

13

14

13

13

Alive Hatched 

5

10

11

12

Alive Hatched 

5

9

7

9

Comments/Observations: Control fed 2 mL. 16-0248 fed 1.5 mL, replicate a fed 1 mL. 16-0249 replicates a/c fed 1 mL, replicates b/d fed 1.5 mL. 16-0250 fed 2 mL. 16-0251 
replicates a/c fed 2 mL, b fed 1 mL and replicate d fed 0.5 mL. 

LAB CTL 16-0248

8

14

14

3

14

3

Comments/Observations: Control fed 2 mL. 16-0248 fed 1.5 mL, replicate a fed 1 mL. 16-0249 replicates a/c fed 1 mL, replicates b/d fed 1.5 mL. 16-0250 fed 2 mL. 16-0251 
replicates a/c fed 2 mL, b fed 1 mL and replicate d fed 0.5 mL.  Bracketed # indicates number of fish displaying atypical swimming behaviour

Alive Hatched 

13

14

13

13(1)

Alive Hatched 

5

10

11

Alive Hatched 

11

8

Number of Alive Embryos and Hatched Organisms 
LAB CTL

12

Alive Hatched 

5

9

7

9

16-0249 16-0250 16-0251
Day 28 Day 28 Day 28 Day 28

Alive Hatched 

Day 28

LAB CTL

12

14(1)
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Method FMD 32 Day ELS Client NAU104 Reference 16-0248, 16-0249, 16-0250, 16-0251

replicate

a

b

c

d

replicate

a

b

c

d

Comments/Observations: Control fed 2 mL. 16-0248 fed 1.5 mL, replicate a fed 1 mL. 16-0249 replicates a/c fed 1 mL, replicates b/d fed 1.5 mL. 16-0250 fed 2 mL. 16-0251 
replicates a/c fed 2 mL, b fed 1 mL and replicate d fed 0.5 mL.  Bracketed # indicates number of fish displaying atypical swimming behaviour

12 12 9 14 (1)

14

3

14

13

10

11

Alive Hatched 

5

9(1)

13

Alive Hatched 

5

16-0250 16-0251

Day 31 Day 31 Day 31 Day 31 Day 31

Alive Hatched 

Day 32 Day 32 Day 32 Day 32 Day 32

13(1) 12 9 14(1)

14

3

LAB CTL 16-0248 16-0249

Alive Hatched 

16-0250 16-0251

Alive Hatched 

513

14

13

10

11

Alive Hatched 

8

7

Alive Hatched 

15

10

12

Alive Hatched 

11

8

Comments/Observations: Control fed 2 mL. 16-0248 fed 1.5 mL, replicate a fed 1 mL. 16-0249 replicates a/c fed 1 mL, replicates b/d fed 1.5 mL. 16-0250 fed 2 mL. 16-0251 
replicates a/c fed 2 mL, b fed 1 mL and replicate d fed 0.5 mL.  Bracketed # indicates number of fish displaying atypical swimming behaviour

5

9(1)

7

Alive Hatched 

15

10

12

Alive Hatched 

11

Number of Alive Embryos and Hatched Organisms 
LAB CTL 16-0248 16-0249
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Method FMD 32 Day ELS Client NAU104 Reference 16-0248, 16-0249, 16-0250, 16-0251

Conc. (%) LAB CTL 16-0248 16-0249 16-0250 16-0251 LAB CTL 16-0248 16-0249 16-0250 16-0251
Day

0 7.9 8.4 8.3 8.3 8.4 0

1 7.8 8.4 8.4 8.2 8.3 1 7.4 8.2 8.3 8.0 8.2

2 8.1 8.4 8.4 8.0 8.4 2 7.5 8.1 8.2 8.0 8.4

3 8.0 8.3 8.2 8.0 8.4 3 7.8 8.1 8.1 8.0 8.4

4 8.0 8.3 8.2 8.1 8.4 4 8.3 8.2 8.1 8.0 8.4

5 8.0 8.2 8.1 8.0 8.2 5 7.4 8.0 8.0 7.9 8.1

6 7.7 8.0 8.0 7.9 8.0 6 7.9 7.9 7.9 8.0 8.3

7 7.8 8.3 8.3 8.2 8.4 7 7.8 8.1 8.1 8.1 8.3

8 8.1 8.3 8.2 7.9 8.3 8 7.7 8.0 8.1 8.1 8.4

0 298 810 781 1452 337 0

1 301 789 825 1406 341 1 303 779 775 1380 385

2 305 789 800 1410 364 2 296 785 800 1411 408

3 294 799 785 1378 342 3 309 743 783 1368 417

4 298 775 746 1377 340 4 311 788 754 1391 363

5 295 791 768 1412 340 5 306 798 758 1409 346

6 325 868 826 1420 361 6 331 826 800 1394 372

7 319 852 840 1300 367 7 332 835 820 1448 446

8 329 848 824 1226 361 8 334 817 807 1267 379

0 7.3 7.3 7.3 7.3 7.3 0

1 7.2 7.3 7.3 7.3 7.3 1 7.3 7.3 7.3 7.3 7.2

2 7.2 7.2 7.2 7.2 7.2 2 7.1 7.1 7.1 7.2 7.2

3 6.9 6.9 6.9 7.0 6.9 3 6.8 6.8 6.8 6.9 6.8

4 7.2 7.2 7.3 7.2 7.2 4 6.9 7.1 6.9 7.1 7.0

5 7.2 7.3 7.2 7.2 7.2 5 6.9 7.0 7.0 7.1 6.9

6 7.3 7.2 7.3 7.2 7.3 6 6.9 7.0 7.2 7.4 7.3

7 7.0 7.1 7.1 7.1 7.1 7 7.0 7.1 7.0 7.0 7.0

8 7.3 7.2 7.2 7.2 7.2 8 6.7 6.7 7.0 7.2 7.0

0 24 24 24 24 24 0

1 25 24 24 24 24 1 24 24 24 24 24

2 25 24 24 24 24 2 24 24 24 24 24

3 26 26 26 26 26 3 24 24 24 24 24

4 25 25 24 25 25 4 24 24 24 24 24

5 25 24 25 25 24 5 24 24 24 24 24

6 24 25 24 25 24 6 24 24 24 24 24

7 25 25 25 25 25 7 24 24 24 24 24

8 24 25 25 25 25 8 24 24 24 24 24

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

Dissolved Oxygen (mg/L) (40-100% saturation) Dissolved Oxygen (mg/L) (40-100% saturation)

Temperature (oC) Temperature (oC)

New Solutions Old Solutions

pH (units) pH (units)

Comments:

Conductance (µS/cm) Conductance (µS/cm)
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Method FMD 32 Day ELS Client NAU104 Reference 16-0248, 16-0249, 16-0250, 16-0251

Conc. (%) LAB CTL 16-0248 16-0249 16-0250 16-0251 LAB CTL 16-0248 16-0249 16-0250 16-0251
Day

9 8.0 8.2 8.0 8.1 8.4 9 7.9 8.1 8.1 8.1 8.4

10 8.1 8.3 8.3 8.1 8.4 10 7.9 8.1 8.2 8.1 8.3

11 8.0 8.1 8.1 8.0 8.3 11 7.8 8.1 8.1 8.1 8.3

12 8.1 8.2 8.2 8.1 8.3 12 8.0 8.2 8.1 8.1 8.4

13 8.0 8.2 8.3 8.1 8.4 13 7.9 8.2 8.3 8.2 8.3

14 7.9 8.3 8.3 8.1 8.4 14 8.1 8.2 8.2 8.2 8.4

15 7.9 8.1 8.1 8.0 8.1 15 7.8 8.1 8.1 7.9 8.1

16 8.0 8.2 8.2 8.0 8.3 16 7.8 8.1 8.1 8.1 8.1

17 7.9 8.2 8.2 8.0 8.3 17 7.8 8.1 8.2 8.1 8.3

9 330 844 842 1296 367 9 330 797 826 1231 365

10 316 805 805 1221 359 10 344 785 792 1219 372

11 317 845 809 1266 358 11 334 761 794 1191 377

12 320 852 831 1272 368 12 329 766 817 1170 380

13 314 838 845 1309 406 13 336 793 785 1210 390

14 330 847 855 1289 387 14 338 804 845 1231 388

15 334 875 866 1305 377 15 341 785 787 1225 369

16 335 870 863 1299 372 16 339 772 793 1172 359

17 332 850 846 1257 369 17 342 784 774 1187 372

9 7.3 7.3 7.3 7.3 7.3 9 7.3 7.3 7.2 7.3 7.3

10 7.3 7.3 7.3 7.3 7.3 10 7.2 7.3 7.3 7.3 7.3

11 7.3 7.3 7.3 7.3 7.3 11 7.0 7.2 7.3 7.2 7.3

12 7.3 7.3 7.3 7.2 7.2 12 7.2 7.3 7.2 7.2 7.3

13 7.3 7.2 7.2 7.2 7.2 13 6.8 7.2 7.2 7.2 7.2

14 7.3 7.3 7.2 7.2 7.2 14 7.1 7.2 7.2 7.2 7.3

15 7.3 7.3 7.3 7.3 7.3 15 7.1 7.2 7.5 7.0 7.0

16 7.3 7.3 7.3 7.3 7.3 16 7.1 7.3 7.4 7.6 7.6

17 7.3 7.3 7.3 7.2 7.3 17 7.3 7.3 7.3 7.3 7.4

9 24 24 23 24 24 9 24 24 24 24 24

10 24 24 24 24 24 10 24 24 24 24 24

11 24 24 24 24 24 11 24 24 24 24 24

12 24 24 24 25 25 12 24 24 24 24 24

13 24 25 25 25 25 13 24 24 24 24 24

14 24 24 25 25 25 14 24 24 24 24 24

15 24 25 25 25 25 15 24 24 24 24 24

16 24 24 25 25 25 16 24 24 24 24 24

17 24 24 25 25 24 17 24 24 24 24 24

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

Comments: temperature out of range (23oC) for 16-0249 new solution on day 9 

pH (units) pH (units)

Conductance (µS/cm) Conductance (µS/cm)

Dissolved Oxygen (mg/L) (40-100% saturation) Dissolved Oxygen (mg/L) (40-100% saturation)

Temperature (oC) Temperature (oC)

New Solutions Old Solutions
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Method FMD 32 Day ELS Client NAU104 Reference 16-0248, 16-0249, 16-0250, 16-0251

Conc. (%) LAB CTL 16-0248 16-0249 16-0250 16-0251 LAB CTL 16-0248 16-0249 16-0250 16-0251
Day

18 8.0 8.2 8.1 8.0 8.3 18 8.0 8.2 8.1 8.0 8.4

19 8.0 8.2 8.2 8.1 8.4 19 7.8 8.2 8.3 7.9 8.4

20 7.9 8.1 8.1 8.0 8.2 20 7.6 8.1 8.2 8.1 8.3

21 8.1 8.2 8.3 8.1 8.4 21 8.0 8.2 8.2 8.1 8.3

22 7.9 8.1 8.1 7.9 8.3 22 7.9 8.0 8.1 8.1 8.2

23 8.2 8.2 8.2 8.2 8.3 23 8.0 8.2 8.3 8.2 8.4

24 8.0 8.2 8.2 8.1 8.4 24 7.8 8.1 8.1 8.1 8.3

25 8.1 8.3 8.3 8.2 8.4 25 7.7 8.1 8.3 8.1 8.3

26 8.0 8.1 8.1 8.0 8.2 26 7.7 7.9 8.1 8.0 8.1

18 346 843 839 1230 368 18 336 785 832 1210 441

19 326 870 861 1294 376 19 358 811 805 1238 390

20 315 840 832 1255 360 20 326 774 772 1146 375

21 321 879 868 1265 357 21 329 769 789 1175 390

22 310 828 831 1240 340 22 327 823 780 1107 379

23 322 857 830 1186 352 23 330 781 785 1111 389

24 305 832 858 1232 350 24 338 773 779 1123 354

25 317 859 856 1241 357 25 326 809 782 1162 375

26 327 870 861 1250 358 26 326 763 751 1156 383

18 7.3 7.3 7.3 7.3 7.3 18 7.3 7.2 7.2 7.1 7.0

19 7.3 7.2 7.2 7.2 7.2 19 7.3 7.1 7.1 7.2 7.1

20 7.3 7.3 7.3 7.2 7.2 20 7.3 7.2 7.3 7.3 7.3

21 7.3 7.3 7.2 7.3 7.3 21 7.2 7.2 7.2 7.2 7.2

22 7.3 7.3 7.2 7.3 7.2 22 7.0 7.0 7.2 7.1 7.1

23 7.3 7.2 7.2 7.2 7.2 23 7.3 7.3 7.3 7.3 7.3

24 7.3 7.2 7.2 7.2 7.2 24 7.3 7.2 7.3 7.4 7.5

25 7.3 7.2 7.2 7.1 7.1 25 6.7 7.0 7.0 7.1 7.0

26 7.3 7.3 7.2 7.2 7.2 26 7.2 7.3 7.3 7.3 7.3

18 24 24 24 24 24 18 24 24 24 24 24

19 24 25 25 25 25 19 24 24 24 24 24

20 24 24 24 25 25 20 24 24 24 24 24

21 24 24 24 24 24 21 24 24 24 24 24

22 24 24 25 24 25 22 24 24 24 24 24

23 24 25 25 25 25 23 24 24 24 24 24

24 24 25 25 25 25 24 24 24 24 24 24

25 24 25 25 26 26 25 24 24 24 24 24

26 24 24 25 25 25 26 24 24 24 24 24

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

Dissolved Oxygen (mg/L) (40-100% saturation) Dissolved Oxygen (mg/L) (40-100% saturation)

Temperature (oC) Temperature (oC)

Comments:

New Solutions Old Solutions

pH (units) pH (units)

Conductance (µS/cm) Conductance (µS/cm)
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Method FMD 32 Day ELS Client NAU104 Reference 16-0248, 16-0249, 16-0250, 16-0251

Conc. (%) LAB CTL 16-0248 16-0249 16-0250 16-0251 LAB CTL 16-0248 16-0249 16-0250 16-0251
Day

27 8.0 8.2 8.2 7.9 8.3 27 7.7 8.1 8.2 8.1 8.3

28 8.2 8.1 8.2 8.1 8.3 28 7.9 8.1 8.2 8.1 8.3

29 8.0 8.2 8.2 8.1 8.4 29 7.9 8.2 8.2 8.2 8.3

30 8.0 8.2 8.2 8.1 8.3 30 7.6 8.1 8.2 8.0 8.2

31 8.1 8.2 7.2 8.1 8.3 31 7.5 8.1 8.2 8.1 8.4

32 32 7.3 8.0 8.0 7.9 7.9

27 385 925 893 1293 372 27 354 849 820 1166 394

28 331 896 889 1224 386 28 345 828 829 1235 390

29 318 918 901 1229 349 29 344 826 832 1176 392

30 331 866 900 1212 347 30 346 825 818 1176 389

31 335 906 902 1185 355 31 335 838 783 1150 360

32 32 354 843 795 1142 369

27 7.3 7.2 7.2 7.2 7.2 27 6.4 6.9 7.2 7.3 7.4

28 7.3 7.2 7.2 7.2 7.1 28 7.1 7.1 7.1 7.2 7.1

29 7.3 7.1 7.2 7.3 7.2 29 7.1 7.1 7.1 7.1 7.1

30 7.3 7.2 7.0 7.1 7.1 30 6.3 6.3 6.3 6.9 6.9

31 7.2 7.2 7.2 7.2 7.2 31 6.5 6.0 7.1 7.1 7.1

32 32 6.2 6.7 7.3 7.4 7.4

27 24 25 25 25 25 27 24 24 24 24 24

28 24 25 25 25 24 28 24 24 24 24 24

29 24 26 23 23 25 29 24 24 24 24 24

30 24 25 26 26 26 30 24 24 24 24 24

31 25 25 25 25 25 31 24 24 24 24 24

32 32 24 24 24 24 24

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

Comments: temperature out of range (23oC) for 16-0249, 16-0250 new solution on day 29 

Temperature (oC)Temperature (oC)

Dissolved Oxygen (mg/L) (40-100% saturation)Dissolved Oxygen (mg/L) (40-100% saturation)

Conductance (µS/cm)Conductance (µS/cm)

pH (units)pH (units)

Old SolutionsNew Solutions
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Method FMD 32 Day ELS Client NAU104 Reference 16-0248, 16-0249, 16-0250, 16-0251

Conc. 

LAB CTL

Fish Length 
(mm) Fish Length 

(mm) Fish Length 
(mm) Fish Length 

(mm) 
1 9 1 8 1 10 1 9

2 9 2 9 2 11 2 12

3 8 3 9 3 9 3 8

4 7 4 9 4 9 4 9

5 10 5 7 5 10 5 11

6 11 6 8 6 10 6 9

7 10 7 11 7 10 7 10

8 12 8 9 8 10 8 10

9 9 9 9 9 9 9 9

10 10 10 12 10 9 10 8

11 9 11 8 11 10 11 9

12 8 12 9 12 8 12 10

13 10 13 9 13 10 13 -

14 - 14 9 14 - 14 -

15 - 15 - 15 - 15 -

16-0248

Fish Length 
(mm) Fish Length 

(mm) Fish Length 
(mm) Fish Length 

(mm) 
1 12 1 8 1 6 1 9

2 11 2 10 2 7 2 7

3 12 3 9 3 9 3 11

4 11 4 9 4 10 4 9

5 12 5 9 5 11 5 9

6 - 6 11 6 9 6 9

7 - 7 10 7 9 7 8

8 - 8 11 8 9 8 11

9 - 9 11 9 9 9 8

10 - 10 11 10 10 10 8

11 - 11 - 11 7 11 9

12 - 12 - 12 - 12 10

13 - 13 - 13 - 13 -

14 - 14 - 14 - 14 -

15 - 15 - 15 - 15 -

Comments:

Comments:

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

Normal

- - -

- - -

- - -

Normal

Normal Normal Normal

Normal Normal Normal

- Normal Normal

Normal

Normal Normal Normal

Normal Normal Normal

Normal Normal Normal

Replicate # ______C_________
Normal/ 

Abnormal 

-

Replicate # _____B__________
Normal/ 

Abnormal 
Normal

Normal

Normal

Normal

Normal

Normal

Normal

Normal

Normal

-

Normal

Normal

Normal

Normal

Normal

Normal

Normal

Normal

NormalNormal

Normal

Normal/ 
Abnormal 

Normal

Normal

Normal

Normal

Normal

Normal

Normal

Normal

Normal

NormalNormal

Normal

-

Normal

Normal

Normal

Normal

Normal

Normal Normal Normal

Normal/ 
Abnormal 

Normal/ 
Abnormal 

Normal/ 
Abnormal 

Normal Normal Normal

-

Normal

Normal

Normal

Normal

Normal

Normal

-

-

Normal

Normal

Replicate # ____A___________

Replicate # ____A___________

Normal

Replicate # _____B__________ Replicate # ______C_________ Replicate # _______D________

Normal

Normal

Normal/ 
Abnormal 

-

Normal

Normal

Normal

-

-

-

-

-

-

-

-

-

Normal

Normal Normal

Normal Normal

- -

Normal

Replicate # _______D________
Normal/ 

Abnormal 

Normal

Normal

Normal

Normal

Normal

-

-

Normal

Normal
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Method FMD 32 Day ELS Client NAU104 Reference 16-0248, 16-0249, 16-0250, 16-0251

Conc. 
16-0249

Fish Length 
(mm) Fish Length 

(mm) Fish Length 
(mm) Fish Length 

(mm) 
1 11 1 9 1 10 1 8

2 13 2 10 2 8 2 11

3 9 3 11 3 11 3 10

4 10 4 11 4 10 4 8

5 10 5 11 5 9 5 9

6 - 6 12 6 11 6 9

7 - 7 7 7 8 7 11

8 - 8 10 8 - 8 11

9 - 9 9 9 - 9 7

10 - 10 - 10 - 10 -

11 - 11 - 11 - 11 -

12 - 12 - 12 - 12 -

13 - 13 - 13 - 13 -

14 - 14 - 14 - 14 -

15 - 15 - 15 - 15 -

16-0250

Fish Length 
(mm) Fish Length 

(mm) Fish Length 
(mm) Fish Length 

(mm) 
1 8 1 10 1 8 1 9

2 9 2 10 2 11 2 10

3 8 3 11 3 8 3 8

4 10 4 11 4 9 4 11

5 9 5 11 5 7 5 9

6 9 6 13 6 7 6 10

7 9 7 12 7 11 7 8

8 10 8 7 8 8 8 8

9 9 9 9 9 10 9 9

10 11 10 9 10 13 10 10

11 9 11 - 11 9 11 9

12 9 12 - 12 7 12 9

13 9 13 - 13 - 13 9

14 9 14 - 14 - 14 6

15 8 15 - 15 - 15 -

Comments: C4 Abnormal- body slightly bent

Comments: D4 Abnormal slightly bent tail
Normal - - -

Normal - Normal Normal

Normal - - Normal

Normal - - Abnomal- F

Normal Normal Normal Normal

Normal Normal Normal Normal

Normal - Normal Normal

Normal Normal Normal Normal

Normal Normal Normal Normal

Normal Normal Normal Normal

Normal Normal Normal Normal

Normal Normal Normal Normal

Normal Normal Normal Normal

Normal/ 
Abnormal 

Normal/ 
Abnormal 

Normal/ 
Abnormal 

Normal/ 
Abnormal 

Normal Normal Normal Normal

Normal Normal Normal Normal

- - -

Replicate # ____A___________ Replicate # _____B__________ Replicate # ______C_________ Replicate # _______D________

- - - -

- - - -

- - - -

- Normal - Normal

- - - -

- - - -

- Normal Normal Normal

- Normal Normal Normal

- Normal - Normal

Normal Normal Normal Normal

Normal Normal Abnormal- S Normal

Normal Normal Normal Normal

Normal/ 
Abnormal 

Normal/ 
Abnormal 

Normal/ 
Abnormal 

Normal/ 
Abnormal 

Normal Normal Normal Normal

Normal Normal Normal Normal

Replicate # ____A___________ Replicate # _____B__________ Replicate # ______C_________ Replicate # _______D________

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
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Method FMD 32 Day ELS Client NAU104 Reference 16-0248, 16-0249, 16-0250, 16-0251

Conc. 
16-0251

Fish Length 
(mm) Fish Length 

(mm) Fish Length 
(mm) Fish Length 

(mm) 
1 11 1 11 1 8 1 13

2 13 2 11 2 9 2 12

3 11 3 10 3 11 3 12

4 10 4 12 4 8 4 -

5 10 5 7 5 11 5 -

6 11 6 9 6 11 6 -

7 9 7 9 7 9 7 -

8 11 8 8 8 8 8 -

9 9 9 - 9 9 9 -

10 9 10 - 10 9 10 -

11 11 11 - 11 11 11 -

12 - 12 - 12 9 12 -

13 - 13 - 13 11 13 -

14 - 14 - 14 9 14 -

15 - 15 - 15 - 15 -

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

Test Termination 

Comments 

- - Normal -

- - Normal -

- - - -

Normal - Normal -

Normal - Normal -

- - Normal -

Normal Normal Normal -

Normal Normal Normal -

Normal - Normal -

Normal Normal Normal -

Normal Normal Normal -

Normal Normal Normal -

Normal Normal Normal Normal

Normal Normal Normal Normal

Normal Normal Normal Normal

Replicate # ____A___________ Replicate # _____B__________ Replicate # ______C_________ Replicate # _______D________
Normal/ 

Abnormal 
Normal/ 

Abnormal 
Normal/ 

Abnormal 
Normal/ 

Abnormal 
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Method: FMD 32 Day Client: NAU104 Reference: 16-0248, 16-0249, 16-0250, 16-0251

Initial Weight (mg) (dried pan)
Date: 2016/03/30 Initials: JW Balance: Mettler #1

Conc. LAB CTL 16-0248 16-0249 16-0250 16-0251

Replicate
a 994.90 1007.78 1010.97 1020.99 1013.85
b 987.64 1009.78 1006.83 1010.93 1014.47
c 984.87 1000.19 1015.76 1017.61 1010.12
d 990.71 998.41 1001.87 1023.87 1016.11
e

Final Weight (mg) (dried pan+organisms)
Date: 2016/04/06 Initials: EP Balance: Mettler #1

Conc. LAB CTL 16-0248 16-0249 16-0250 16-0251

Replicate
a 1014.83 1022.83 1023.10 1038.47 1037.53
b 1005.36 1026.63 1023.72 1032.01 1029.56
c 1002.41 1017.92 1027.67 1038.03 1030.27
d 1009.44 1015.17 1018.24 1043.24 1028.35
e
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Method: FMD 32 Day Client: NAU104 Reference: 16-0248, 16-0249, 16-0250, 16-0251

Organism weight per replicate (mg)
Dose LAB CTL 16-0248 16-0249 16-0250 16-0251

replicate
a 19.93 15.05 12.13 17.48 23.68
b 17.72 16.85 16.89 21.08 15.09
c 17.54 17.73 11.91 20.42 20.15
d 18.73 16.76 16.37 19.37 12.24
e

Dry Weight per Fish (mg)
Dose LAB CTL 16-0248 16-0249 16-0250 16-0251

replicate
a 1.53 3.01 2.43 1.17 2.15
b 1.27 1.68 1.88 2.11 1.89
c 1.35 1.61 1.70 1.70 1.44
d 1.56 1.40 1.82 1.38 4.08

Average 1.43 1.92 1.96 1.59 2.39
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Method FMD 32 Day ELS Client NAU104 Reference: 16-0248, 16-0249, 16-0250, 16-0251
 

Concentration: LAB CTL

replicate

a

b

c

d

Average

Concentration: 16-0248

replicate

a

b

c

d

Average

Concentration: 16-0249

replicate

a

b

c

d

Average

Concentration: 16-0250

replicate

a

b

c

d

Average

Concentration: 16-0251

replicate

a

b

c

d

Average 97% 63% 60% 10 2.39 0%

100% 20% 20% 12 4.08 0%

93% 100% 93% 10 1.44 0%

93% 57% 53% 10 1.89 0%

100% 73% 73% 10 2.15 0%

Hatching Success Post Hatch Survival Cumulative Survival 
Average Length 

(mm)
Dry Weight per fish 

(mg)
Incidence of 
Deformities 

97% 88% 85% 9 1.59 2%

100% 93% 93% 9 1.38 7%

87% 92% 80% 9 1.70 0%

100% 67% 67% 10 2.11 0%

100% 100% 100% 9 1.17 0%

Hatching Success Post Hatch Survival Cumulative Survival 
Average Length 

(mm)
Dry Weight per fish 

(mg)
Incidence of 
Deformities 

97% 52% 50% 10 1.96 4%

100% 60% 60% 9 1.82 0%

93% 50% 47% 10 1.70 14%

93% 64% 60% 10 1.88 0%

100% 33% 33% 11 2.43 0%

Hatching Success Post Hatch Survival Cumulative Survival 
Average Length 

(mm)
Dry Weight per fish 

(mg)
Incidence of 
Deformities 

95% 66% 63% 10 1.92 0%

100% 80% 80% 9 1.40 0%

93% 79% 73% 9 1.61 0%

93% 71% 67% 10 1.68 0%

93% 36% 33% 12 3.01 0%

Hatching Success Post Hatch Survival Cumulative Survival 
Average Length 

(mm)
Dry Weight per fish 

(mg)
Incidence of 
Deformities 

97% 90% 87% 9 1.43 0%

1.27 0%

100% 87% 87% 10 1.35 0%

Dry Weight per fish 
(mg)

Incidence of 
Deformities 

93% 93% 87% 9 1.53 0%

100% 80% 80% 10

93% 100% 93% 9

Hatching Success Post Hatch Survival Cumulative Survival 
Average Length 

(mm)

1.56 0%
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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: 20160303FM 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

no chemicals were added to the dilution water
pH (units): 7.1

conductance (µS/cm): 392
dissolved oxygen (mg/L): 9.6

NH4
+ (mg/L): <0.1

hardness (mg CaCO3/L): 191
alkalinity (mg CaCO3/L): 126

total residual chlorine (mg/L): <0.01

Comments: None

                                                

Senior Verifier

The test data and results are authorized and verified correct.
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FM Ref. Tox

toxicant Sodium Chloride (NaCl)
started on 2016/03/07 ended on 2016/03/14

Result (7 d LC50): 2.92 log (mg NaCl/L); geometric mean
Confidence Limits (95%) lower 2.82 upper 3.01

mean 2.90 sd 0.08 cv(%): 11.9
lower upper

warning limits (±2 sd) 2.74 3.05 (95% confidence limits)
control limits (±3 sd) 2.66 3.13 (99% confidence limits)

started on 2016/03/07 ended on 2016/03/14
Result (7 d IC25): 2.67 log (mg NaCl/L); geometric mean

Confidence Limits (95%) lower 2.58 upper 2.75

mean 2.67 sd 0.09 cv(%): 14.3
lower upper

warning limits (±2 sd) 2.48 2.86 (95% confidence limits)
control limits (±3 sd) 2.39 2.95 (99% confidence limits)

notes: sd, standard deviation; cv, coefficient of variance; N/A, could not be calculated
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GENERAL TERMS AND CONDITIONS: 

These terms and conditions are incorporated into and form part of the Chain of Custody between HydroQual Laboratories Ltd. (“HydroQual”) and the party named in the Chain of 

Custody (the “Client”). 

1. Definitions: Capitalized terms shall have the definition ascribed as such in these General Terms and Conditions and the Chain of Custody. 

2. The Services: HydroQual will provide the Services to the Client as listed and described in the Chain of Custody.  

3. Prices: HydroQual may review and change all prices, fees, surcharges or other charges as set out in proposals and/or price quotations if there are changes to HydroQual’s cost beyond HydroQual’s control, including 

changes in legislative requirements, Client variations of sample numbers and Client requests for changes to standard reporting requirements. Notwithstanding condition 3, all quotations are reviewed and updated on a 

yearly basis.  

4. Payment Terms: The Client shall pay HydroQual within 30 days of the invoice date as provided by HydroQual. HydroQual may, for reasonable business reasons, require the Client to arrange for payment in advance. 

5. Quotation Numbers: The Client shall provide the proposal and/or price quotation number to HydroQual (where applicable) to ensure correct pricing. 

6. Taxes: Applicable taxes are not included in prices, surcharges and additional fees and will be added at the time of invoicing. 

7. No Guarantee of Results: The Client is responsible for informing itself on the limitation of the results and acknowledges that the results are not guaranteed. 

8. Standard of Care: HydroQual will use reasonable care and diligence as required by the laws of the province or territory where the sample is tested, subject to that level of care and skill ordinarily exercised by other 

laboratories currently practicing under similar conditions in the same locality, subject to the time limits and financial, physical or other constraints applicable to the Services. No warranty, express or implied, is made. 

9. Storage: Where possible, HydroQual will store samples until a final report is issued to the Client, after which time HydroQual may discard the sample. 

10. Holds: If the Client requests a sample be placed on hold, HydroQual will store the sample for the mutually agreed upon written time and price, after which HydroQual will invoice the Client and discard the sample. 

11. Archives: If the Client requests a sample be archived, HydroQual will store the sample for  a mutually agreed upon written time frame and price, after which HydroQual will invoice the Client and discard the sample. 

12. Handling Protocol: Legal sample handling protocol must be arranged, and provided in writing, before samples are collected. HydroQual will provide a price quotation for legal sample protocol. Samples processed under 

legal protocol are stored indefinitely, subject to a storage charge as advised by HydroQual. 

13. Samples: The quality, condition, content and source of samples stored and tested are not known to HydroQual except as declared and described on the Chain of Custody  completed and submitted by the Client and 

accompanying the sample. 

14. Risk of Loss: HydroQual will use reasonable care to protect samples during storage, however, all samples are stored at the Client’s risk and the Client is responsible for obtaining appropriate insurance, if desired. The 

Client acknowledges that during the performance of the Services samples may be altered, lost, damaged or destroyed and the client forever releases HydroQual from any and all claims the Client may have for any loss or 

damage to the sample. 

15. Environmental: the Client must comply with all applicable environmental legislation, including labeling all hazardous samples to comply with Canada's Workplace Hazardous Materials Information System and the Alberta 

Transfer of Dangerous Goods regulations, and must provide appropriate material safety data sheets that include the nature of the hazard and a contact name and phone number to call for information. The Client shall 

defend, indemnify and hold harmless HydroQual for all loss or damages, including any fine or cost of complying with an order of any government authority, resulting from the Client’s breach of this paragraph. 

16. Hazardous Materials Disposal: HydroQual may return, at the Client’s cost, hazardous material to the Client for disposal. 

17. Hazardous Materials Surcharge: HydroQual may apply an additional surcharge for handling of hazardous samples or samples with Naturally Occurring Radioactive Materials (“NORM”), such as and including without 

limitation, H2S and CN. 

18. Sample Containers: HydroQual may ship sample containers to the Client’s location by the most cost effective means using HydroQual’s preferred courier suppliers, within the specified project timeline. Shipping will be 

charged back to the Client. 

19. Additional Charges: HydroQual may charge the Client:  

(a) for pick-up and delivery services when provided subject in each instance to a minimum charge of $50.00; and, 

(b) for rush service (processing samples and/or reporting). 

20. Large Bottle Orders: The Client shall provide HydroQual with not less than 24 hours’ notice for large bottle orders.  

21. Re-Tests: HydroQual reserves the right to re-test any samples that remain in HydroQual’s possession. Re-tests requested by the Client may be charged to Client and Client agrees to pay for such charges. 

22. Waiver: The Client is responsible for making any assessment regarding the suitability of the Services and the intended results for the Client’s purposes and waives any and all claims against HydroQual that the Client may 

have against HydroQual as a result of the interpretation of the results provided to the Client. The Client shall defend, indemnify and save harmless HydroQual for any and all claims made by any third party against 

HydroQual in respect of all losses however arising from the performance of the Services or the use of any report provided in the performance of the Services. 

23. LIMITATION OF LIABILITY: IN NO EVENT SHALL HYDROQUAL BE RESPONSIBLE FOR ANY CONSEQUENTIAL, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY OR PUNITIVE DAMAGES, WHETHER 

FORESEEABLE OR UNFORESEEABLE (INCLUDING CLAIMS FOR LOSS OF PROFITS OR REVENUE OR LOSSES CAUSED BY STOPPAGE OF OTHER WORK OR IMPAIRMENT OF OTHER ASSETS) INCURRED 

BY THE CLIENT ARISING OUT OF BREACH OR FAILURE OF EXPRESS OF IMPLIED WARRANTY, BREACH OF CONTRACT, BREACH OF WARRANTY, MISREPRESENTATION, NEGLIGENCE, STRICT LIABILITY 

IN TORT OR OTHERWISE. IN ANY EVENT, THE LIABILITY OF HYDROQUAL TO THE CLIENT SHALL BE LIMITED TO THE COST OF TESTING THE SAMPLE AS REQUESTED IN THE CHAIN OF CUSTODY 

UNDER WHICH THE SAMPLE WAS ORIGINALLY DEPOSITED. FOR THE PURPOSES OF THIS PARAGRAPH AND PARAGRAPHS 7, 14, 15, 22, AND 24, AS APPLICABLE, “HYDROQUAL” INCLUDES WITHOUT 

LIMITATIONS ITS DIRECTORS, OFFICERS, EMPLOYEES AND AFFILIATES AND THE “CLIENT” INCLUDES WITHOUT LIMITATION ANY THIRD PARTY THAT MAY HAVE A CLAIM AGAINST HYDROQUAL 

THROUGH THE CLIENT. 

24. Notice of Liability: Notwithstanding paragraph 23, HydroQual shall not be liable to the Client unless the Client provides notice in writing to HydroQual of such loss or damage, together with full particulars thereof, within 30 

days of the Client’s receipt of the report of the analysis of the sample giving rise to such liability. The provisions of this paragraph allocate the risk between the Client and HydroQual, and the fees to be paid by the Client to 

HydroQual reflect this allocation of any such risks and the limitations of liability in these General Terms and Conditions.  

25. Entire Agreement: These General Terms and Conditions, the Chain of Custody and price quotations constitute the entire agreement between the parties and supersede and take precedence over any terms and 

conditions contained in any documentation provided by the Client. HydroQual’s execution of any subsequent documentation from the Client only acknowledges receipt and not acceptance of any terms or conditions therein 

unless expressly stipulated otherwise by HydroQual. If there is a conflict between these General Terms and Conditions and any other document, these General Terms and Conditions prevail.  



CETIS Summary Report Report Date: 
Test Code: 

11 May-16 14:24 (p 1 of 3) 

16287a I 09-9411-3039 

Fathead Minnow 32-d Survival and Growth Test Nautilus Environmental 

Batch ID: Analyst: Krysta Pearcy 

Start Date: 

06-3076-6015 

03 Mar-16 

Test Type: Survival-Development-Growth 

Protocol: ASTM E1241-05 (2013) Diluent: Mod-Hard Synthetic Water 

Ending Date: 04 Apr-16 

Duration: 32d Oh 

Sample Code 

Control 
FR_UFR1 

FR_FRCP1 

GH_FR1 

CM_MC2 

Sample Code 

Control 
FR_UFR1 

FR_FRCP1 

GH_FR1 

CM_MC2 

Sample ID 

04-1817-4276 

18-7043-2158 

06-8723-2189 

00-6398-7514 

08-8191-0493 

Material Type 

Water Sample 

Water Sample 

Water Sample 

Water Sample 
Water Sample 

Species: Pimephales promelas 

Source: Aquatox, AR 

Sample Date Receive Date Sample Age 
03 Mar-16 03 Mar-16 NA 

01 Mar-1611:05 02 Mar-1611:30 37h (1.1 'C) 

01Mar-1609:43 02 Mar-1611:30 38h (1.5 'C) 

01 Mar-1611:30 02 Mar-1611:30 37h (3.8 °C) 

01 Mar-16 12:20 03 Mar-16 08:58 36h (4.2 'C) 

Brine: 
Age: 

Client Name 

Teck Coal 

Sample Source Station Location Latitude 
Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 
Teck Coal 

Control 
FR_ UFR 1 _ Q_04012016_N 

FR_FRCP1_ Q_04012016_N 

GH_FR1_WS_2016_03_01_NP 

CM_MC2_WS_20160301_N 

Hatched Rate Summary 

Sample Code Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev 

0.9054 1 0.01925 
0.01925 
0.03333 
0.01925 

0.03849 
0.03849 
0.06667 
0.03849 

Project 

Longitude 

CVo/o 
3.98%1 
3.98°/o 
6.9% 
3.98°/o 

%Effect 

Control 
FR_UFR1 
FR_FRCP1 
GH_FR1 
CM_MC2 

4 

4 

4 

4 

4 

0.9667 
0.9667 
0.9667 
0.9667 
0.95 

0.9054 
0.8606 
0.9054 
0.897 

0.9333 
0.9333 
0.8667 
0.9333 
0.9333 0.01667 0.03333 3.51% 

0.0% 
0.0% 

0.0% 

O.Oo/o 
1.72% 

Length-mm Summary 

Sample Code 

Control 
FR_UFR1 
FR_FRCP1 
GH_FR1 
CM_MC2 

Count 

4 
4 
4 
4 

4 

Mean Dry Biomass-mg Summary 

Sample Code Count 
Control 4 
FR_UFR1 4 
FR_FRCP1 4 
GH_FR1 4 
CM_MC2 4 

Proportion Normal Summary 

Sample Code 

Control 
FR_UFR1 
FR_FRCP1 
GH_FR1 
CM_MC2 

Survival Rate Summary 

Sample Code 
Control 
FR_UFR1 
FR_FRCP1 
GH_FR1 
CM_MC2 

Count 
4 
4 
4 
4 
4 

Count 
4 
4 
4 
4 
4 

Mean 

9.375 
10.49 
9.325 
9.875 
9.807 

Mean 

1.232 
1.186 
1.306 
0.955 
1.106 

Mean 

0.9821 
0.9643 

Mean 

0.8667 
0.6 
0.85 
0.5 
0.6333 

Ce,'\\mt .,_ ~~ M \\-J (on\roR 
000-469-187-2 

95% LCL 95% UCL Min 

8.948 9.802 9 
8.427 
8.287 
8.988 
7.746 

12.55 
10.36 
10.76 
11.87 

9.54 
8.93 
9.33 
8.73 

95% LCL 95%1 UCL Min 

1.115 1.349 1.169 
0.6439 
1.139 
0.6716 
0.9876 

1.728 
1.473 
1.238 
1.225 

0.816 
1.165 
0.794 
1.003 

95% LCL 95% UCL Min 

1 1 

0.9253 
0.8506 

0.9286 
0.8571 

95% LCL 95% UCL Min 

0.7801 0.9533 0.8 
0.1024 
0.6148 
0.2969 
0.3035 

0.7031 
0.9632 

0.2 
0.6667 
0.3333 
0.3333 

CETIS'M v1.8.7.16 

Max 

9.62 
12.33 
10.3 
10.6 
11.6 

Max 

1.329 
1.579 
1.405 
1.126 
1.182 

Max 

Max 

0.9333 
0.9333 

1 
0.6 
0.8 

Std Err 

0.1343 
0.6474 
0.3263 
0.2786 
0.6477 

Std Err 

0.03665 
0.1703 
0.05239 
0.08905 
0.03735 

Std Err 
0 

0 
0.01786 
0.03571 
0 

Std Err 

0.02722 
0.1563 

Std Dev 

0.2685 
1.295 
0.6525 
0.5572 
1.295 

Std Dev 

0.0733 
0.3406 
0.1048 
0.1781 
0.07471 

Std Dev 

0 
0 
0.03571 
0.07143 
0 

Std Dev 

0.05443 
0.3127 

0.07391 0.1478 
0.06383 0.1277 
0.1036 0.2073 

CV% 
2.86% 
12.35o/o 
7.0%) 
5.64% 
13.21% 

CV%1 
5.95°/o 
28.72°/o 
8.02% 
18.65% 
6.75%1 

CVo/o 
0.0°/o 
0.0% 
3.64% 
7.41% 
O.Oo/o 

CV% 
6.28% 
52.12% 

o/nEffect 
0.0°/o 
-11.87% 
0.53% 
-5.33% 
-4.61% 

%Effect 
0.0% 
3.75% 
-5.99% 
22.48% 
10.19°/o 

%Effect 
0.0% 
0.0% 
1.79% 
3.57o/o 
0.0°/o 

%Effect 
0.0% 
30.77% 

17.39% 1.92% 
25.53% 42.31% 
32.73% 26.92% 

Analyst: __ _ JG<A. 
QA. • 'f' -

f'lC<;.,f "''"' 



CETIS Summary Report Report Date: 11 May-1614:24(p2of 3) 

Test Code: 16287a I 09-9411-3039 

Fathead Minnow 32-d Survival and Growth Test Nautilus Environmental 

Hatched Rate Detail 

Sample Code Rep 1 Rep2 Rep 3 Rep4 

Control 0.9333 0.9333 1 1 

FR_UFR1 0.9333 0.9333 

FR_FRCP1 1 0.8667 

GH_FR1 0.9333 0.9333 

CM_MC2 0.9333 0.9333 0.9333 

Length-mm Detail 

Sample Code Rep 1 Rep2 Rep 3 Rep4 

Control 9.38 9 9.62 9.5 

FR_UFR1 10.45 9.63 9.54 12.33 

FR_FRCP1 9.07 10.3 9 8.93 

GH_FR1 10.6 10 9.57 9.33 

CM_MC2 11.6 9.9 8.73 9 

Mean Dry Biomass-mg Detail 

Sample Code Rep 1 Rep2 Rep 3 Rep4 

Control 1.329 1.181 1.169 1.249 

FR_UFR1 1.579 1.006 1.343 0.816 
FR_FRCP1 1.165 1.405 1.361 1.291 
GH_FR1 0.8087 1.126 0.794 1.091 

CM_MC2 1.003 1.123 1.182 1.117 

Proportion Normal Detail 

Sample Code Rep 1 Rep 2 Rep3 Rep4 
Control 1 1 1 1 

FR_UFR1 

FR_FRCP1 0.9286 
GH_FR1 0.8571 
CM_MC2 1 

Survival Rate Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 
Control 0.8667 0.9333 0.8667 0.8 
FR_UFR1 0.7333 0.5333 0.9333 0.2 
FR_FRCP1 0.6667 0.8 0.9333 
GH_FR1 0.3333 0.6 0.4667 0.6 
CM_MC2 0.3333 0.6667 0.7333 0.8 

000-469-187-2 CETIS'M v1.8.7.16 Analyst: __ _ 



CETIS Summary Report Report Date: 11 May-16 14:24 (p 3 of 3) 

Test Code: 16287 a I 09-9411-3039 

Fathead Minnow 32-d Survival and Growth Test Nautilus Environmental 

Hatched Rate Binomials 

Sample Code Rep 1 Rep2 Rep 3 Rep4 

Control 14/15 14/15 15/15 15/15 

FR_UFR1 15/15 14/15 14/15 15/15 

FR_FRCP1 15/15 15/15 13/15 15/15 

GH_FR1 15/15 14/15 14/15 15/15 

CM_MC2 14/15 14/15 14/15 15/15 

Proportion Normal Binomials 

Sample Code Rep 1 Rep 2 Rep3 Rep4 
Control 13/13 14/14 13/13 12/12 

FR_UFR1 11/11 818 14/14 313 
FR_FRCP1 15/15 10/10 12/12 13/14 

GH_FR1 5/5 919 6f7 919 
CM_MC2 5/5 10/10 11/11 12/12 

Survival Rate Binomials 

Sample Code Rep 1 Rep2 Rep 3 Rep4 
Control 13/15 14/15 13/15 12/15 

FR_UFR1 11/15 8/15 14/15 3/15 
FR_FRCP1 15/15 10/15 12/15 14/15 
GH_FR1 5/15 9/15 7115 9/15 
CM_MC2 5/15 10/15 11/15 12/15 

000-469-187-2 CETIS'M v1.8.7.16 Analyst:. __ _ QAVGu.. 
flC<vJ 11 / lh 



CETIS Analytical Report Report Date: 

Test Code: 

26Apr-1616:26(p1of2) 

16287a I 09.9411 .3039 

Fathead Minnow 32·d Survival and Growth Test Nautilus Environmental 

Analysis ID: 1O·1668-9405 Endpoint: Hatched Rate CETIS Version: CETISv1.8.7 

Analyzed: 26 Apr-1616:24 Analysis: STP 2x2 Contingency Tables Official Results: Yes 

·satch ID: 06-3076-6015 Test Type: Survival-Development-Growth Analyst: Krysta Pearcy 

Start Date: 03Mar-16 Protocol: ASTM E1241·05 (2013) Diluent: Mod-Hard Synthetic Water 

Ending Date: 04 Apr-16 Species: Pimepha!es promelas Brine: 

Duration: 32d Oh Source: Aquatox, AR Age: 

Sample Code Sample ID Sample Date Receive Date Sample Age Client Name Project 

Control 04-1817·4276 03Mar-16 03 Mar-16 NA Teck Coal 

FR_UFR1 18· 7043-2158 01 Mar-1611:05 02 Mar-1611:30 37h (1.1 °C) 

FR_FRCP1 06-8723-2189 01Mar-1609:43 02 Mar-1611:30 38h (1.5 °C) 

GH_FR1 00-6398-7514 01 Mar-1611:30 02 Mar-1611:30 37h (3.8 °C) 

CM_MC2 08-8191-0493 01 Mar-1612:20 03 Mar-16 08:58 36h (4.2 °C) 

Sample Code Material Type Sample Source Station Location Latitude Longitude 
Control Water Sample Teck Coal Control 

FR_UFR1 Water Sample Teck Coal FR_UFR1_Q_04012016_N 

FR_FRCP1 Water Sample Teck Coal FR_FRCP1_Q_04012016_N 

GH_FR1 Water Sample Teck Coal GH_FR1_WS_2016_03_01_NP 

CM_MC2 Water Sample Teck Coal CM_MC2_WS_20160301_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%) 
Control FR_UFR1 0.6907 1.0000 Exact Non-Significant Effect 
Control FR_FRCP1 0.6907 1.0000 Exact Non-Significant Effect 
Control GH_FR1 0.6907 1.0000 Exact Non-Significant Effect 
Control CM_MC2 0.5 1.0000 Exact Non-Significant Effect 

Data Summary 

Sample Code NR R NR+R Prop NR Prop R %Effect 
Control Negative Contr 58 2 60 0.9667 0.03333 O.Oo/o 
FR_UFR1 58 2 60 0.9667 0.03333 0.0% 
FR_FRCP1 58 2 60 0.9667 0.03333 0.0% 
GH_FR1 58 2 60 0.9667 0.03333 0.0% 
CM_MC2 57 3 60 0.95 0.05 1.72% 

Hatched Rate Detail 

Sample Code Rep 1 Rep2 Rep 3 Rep4 
Control 0.9333 0.9333 1 1 
FR_UFR1 0.9333 0.9333 1 
FR_FRCP1 1 0.8667 
GH_FR1 0.9333 0.9333 
CM_MC2 0.9333 0.9333 0.9333 

Hatched Rate Binomials 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 
Control 14/15 14/15 15/15 15/15 
FR_UFR1 15/15 14115 14/15 15/15 
FR_FRCP1 15/15 15/15 13/15 15/15 
GH_FR1 15/15 14/15 14/15 15/15 
CM_MC2 14/15 14/15 14/15 15/15 

000-469· 187 ·2 CETIS'M v1.8.7.16 Analyst: __ _ 



CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 10-1668-9405 Endpoint: 
Analyzed: 26 Apr-16 16:24 Analysis: 

Graphics 
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000-469-187-2 

Hatched Rate 

STP 2x2 Contingency Tables 
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CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

26 Apr-16 16:26 (p 2 of 2) 

16287a I 09-9411-3039 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: __ _ 



CETIS Analytical Report Report Date: 

Test Code: 

27 Apr-16 10:23 (p 1 of 2) 

16287a I 09-9411-3039 

Fathead Minnow 32-d Survival and Growth Test Nautilus Environmental 

Analysis ID: 14-7565-6343 Endpoint: Hatched Rate CETIS Version: CET1Sv1.8.7 

Analyzed: 27 Apr-16 10:22 Analysis: STP 2x2 Contingency Tables Official Results: Yes 

Batch ID: 06-3076-6015 Analyst: Krysta Pearcy 

Start Date: 03 Mar-16 

Test Type: Survival-Development-Growth 

Protocol: ASTM E1241-05 (2013) Diluent: Mod-Hard Synthetic Water 

Ending Date: 04 Apr-16 Species: Pimephales promelas Brine: 

Duration: 32d Oh Source: Aquatox, AR Age: 

Sample Code Sample ID Sample Date Receive Date Sample Age Client Name Project 

FR_UFR1 18-7043-2158 01 Mar-1611:05 02 Mar-1611:30 37h (1.1 °C) Teck Coal 

FR_FRCP1 06-8723-2189 01Mar-1609:43 02 Mar-1611:30 38h (1.5 °C) 

GH_FR1 00-6398-7514 01 Mar-1611:30 02 Mar-1611:30 37h (3.8 °C) 

CM_MC2 08-8191-0493 01 Mar-1612:20 03 Mar-16 08:58 36h (4.2 °C) 

Sample Code Material Type Sample Source Station Location Latitude Longitude 

FR_UFR1 Water Sample Teck Coal FR_UFR1_Q_04012016_N 

FR_FRCP1 Water Sample Teck Coal FR_FRCP1_ Q_04012016_N 

GH_FR1 Water Sample Teck Coal GH_FR1_WS_2016_03_01_NP 

CM_MC2 Water Sample Teck Coal CM_MC2_WS_20160301_N 

Data Transform Zeta Alt Hyp Trials Seed Test Result 

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 

FR_UFR1 Upstream Contr 

FR_FRCP1 

GH_FR1 

CM_MC2 

Hatched Rate Detail 

Sample Code 

FR_UFR1 

FR_FRCP1 

GH_FR1 

CM_MC2 

Hatched Rate Binomials 

Sample Code 

FR_UFR1 

FR_FRCP1 

GH_FR1 

CM_MC2 

000-469-187-2 

NR 

58 

58 

58 

57 

Rep 1 

1 

1 

0.9333 

Rep 1 
15/15 

15/15 

15/15 

14/15 

C>T 

Test Stat 

0.6907 

0.6907 

0.5 

R 

2 

2 

2 

3 

Rep2 

0.9333 

0.9333 

0.9333 

Rep2 

14/15 

15/15 

14/15 

14/15 

NA NA 

P-Value P-Type Decision(a:5%) 

1.0000 Exact Non-Significant Effect 

1.0000 Exact Non-Significant Effect 

1.0000 Exact Non-Significant Effect 

NR+ R Prop NR Prop R %Effect 

60 0.9667 0.03333 0.0% 

60 0.9667 0.03333 0.0%1 

60 0.9667 0.03333 O.Oo/o 
60 0.95 0.05 1. 72°/o 

Rep 3 Rep4 

0.9333 1 

0.8667 

0.9333 

0.9333 

Rep 3 Rep 4 

14/15 15/15 

13/15 15/15 

14/15 15/15 

14/15 15/15 

CETIS'M v1.8.7.16 Analyst: __ _ QA: 



CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 14-7565-6343 Endpoint: Hatched Rate 
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CETIS Analytical Report Report Date: 

Test Code: 

26 Apr-1616:26 (p 1 of 2) 

16287a I 09-9411-3039 

Fathead Minnow 32-d Survival and Growth Test Nautilus Environmental 

Analysis ID: 20-3456-8257 Endpoint: Survival Rate CETIS Version: CET1Sv1 .8.7 
Analyzed: 26 Apr-16 16:24 Analysis: STP 2x2 Contingency Tables Official Results: Yes 

Batch ID: 06-3076-6015 Test Type: Survival-Development-Growth Analyst: Krysta Pearcy 

Start Date: 03Mar-16 Protocol: ASTM E1241-05 (2013) Diluent: Mod-Hard Synthetic Water 

Ending Date: 04 Apr-16 Species: Plmephales prome!as Brine: 

Duration: 32d Oh Source: Aquatox, AR Age: 

Sample Code Sample ID Sample Date Receive Date Sample Age Client Name Project 
Control 04-1817-4276 03 Mar-16 03 Mar-16 NA Teck Coal 

FR_UFR1 18-7043-2158 01 Mar-1611:05 02 Mar-1611:30 37h (1.1 "C) 

FR_FRCP1 06-8723-2189 01Mar-1609:43 02 Mar-1611:30 38h (1.5 "C) 

GHJR1 00-6398-7514 01 Mar-1611:30 02 Mar-1611:30 37h (3.8 "C) 

CM_MC2 08-8191-0493 01 Mar-1612:20 03 Mar-16 08:58 36h (4.2 "C) 

Sample Code Material Type Sample Source Station Location Latitude Longitude 
Control Water Sample Teck Coal Control 
FR_UFR1 Water Sample Teck Coal FR_ UFR 1_Q_04012016 _N 

FRJRCP1 Water Sample Teck Coal FRJRCP1_ Q__04012016_N 

GH_FR1 Water Sample Teck Coal GHJR1_WS_2016_03_01_NP 

CM_MC2 Water Sample Teck Coal CM_MC2_WS_20160301_N 

Data Transform Zeta Alt Hyp Trials Seed Test Result 

Untransformed C>T NA NA 

Fisher ExacUBonferroni-Holm Test 

Sample VS Sample Test Stat P-Value P-Type Decision(a:5%) 

Control FR_UFR1 0.000849 0.0025 Exact Significant Effect 
Control FR_FRCP1 0.5 0.5000 Exact Non-Significant Effect 
Control GHJR1 1.31 E-05 <0.0001 Exact Significant Effect 
Control CM_MC2 0.002791 0.0056 Exact Significant Effect 

Data Summary 

Sample Code NR R NR+ R Prop NR Prop R %Effect 

Control Negative Contr 52 8 60 0.8667 0.1333 Q.QO/o 

FR_UFR1 36 24 60 0.6 0.4 30.77% 
FRJRCP1 51 9 60 0.85 0.15 1.92% 
GHJR1 30 30 60 0.5 0.5 42.31°/o 
CM_MC2 38 22 60 0.6333 0.3667 26.92% 

Survival Rate Detail 

Sample Code Rep 1 Rep2 Rep 3 Rep4 
Control 0.8667 0.9333 0.8667 0.8 
FR_UFR1 0.7333 0.5333 0.9333 0.2 

FR_FRCP1 0.6667 0.8 0.9333 

GHJR1 0.3333 0.6 0.4667 0.6 

CM_MC2 0.3333 0.6667 0.7333 0.8 

Survival Rate Binomials 

Sample Code Rep 1 Rep 2 Rep3 Rep4 
Control 13/15 14115 13/15 12/15 
FR_UFR1 11115 8115 14115 3/15 
FRJRCP1 15115 10115 12115 14115 
GHJR1 5/15 9/15 7/15 9/15 
CM_MC2 5/15 10/15 11/15 12115 

000-469-187-2 CETIS™ v1 .8.7.16 Analyst: __ _ 



CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 20-3456-8257 Endpoint: Survival Rate 
Analyzed: 26 Apr-16 16:24 Analysis: STP 2x2 Contingency Tables 
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000-469-187-2 CETIS'M v1.8.7.16 

Report Date: 

Test Code: 

26 Apr-16 16:26 (p 2 of 2) 

16287a I 09-9411-3039 

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: 

27Apr-1610:24(p1of2) 

16287a I 09-9411-3039 

Nautilus Environmental 

Analysis ID: 09-1110-4117 Endpoint: Survival Rate CETIS Version: CETISv1.8.7 

Analyzed: 27 Apr-1610:22 Analysis: STP 2x2 Contingency Tables Official Results: Yes 

Batch ID: 06-3076-6015 Analyst: Krysta Pearcy 

Start Date: 03 Mar-16 

Test Type: Survival-Development-Growth 

Protocol: ASTM E1241-05 (2013) Diluent: Mod-Hard Synthetic Water 

Ending Date: 04 Apr-16 

Duration: 32d Oh 

Sample Code Sample ID 

FR_UFR1 18-7043-2158 

FR_FRCP1 06-8723-2189 

GH_FR1 00-6398-7514 

CM_MC2 08-8191-0493 

Sample Code Material Type 

FR_UFR1 Water Sample 

FR_FRCP1 Water Sample 

GH_FR1 Water Sample 

CM_MC2 Water Sample 

Species: Pimephales prome!as Brine: 

Source: Aquatox, AR Age: 

Sample Date Receive Date Sample Age Client Name 

01 Mar-1611:05 02Mar-1611:30 37h(1.1°C) 

01Mar-1609:43 02 Mar-1611:30 38h (1.5 °C) 

01 Mar-1611:30 02 Mar-1611:30 37h (3.8 °C) 

01Mar-1612:20 03 Mar-16 08:58 36h (4.2 °C) 

Teck Coal 

Sample Source Station Location 

Teck Coal FR_UFR1_ Q_04012016_N 

Teck Coat FR_FRCP1_ Q_04012016_N 

Teck Coal GH_FR1_WS_2016_03_01 _NP 

Teck Coal CM_MC2_WS_20160301_N 

Project 

Latitude Longitude 

Data Transform Zeta Alt Hyp Trials Seed Test Result 

Untransfonned 

Fisher Exact/Bonferroni-Holm Test 

Sample 

FR_UFR1 

FR_UFR1 

FR_UFR1 

vs Sample 

FR_FRCP1 

GH_FR1 

CM_MC2 

Data Summary 

Sample Code 

FR_UFR1 Upstream Contr 

FR_FRCP1 

GH_FR1 

CM_MC2 

Survival Rate Detail 

Sample Code 

FR_UFR1 

FR_FRCP1 

GH_FR1 

CM_MC2 

Survival Rate Binomials 

Sample Code 

FR_UFR1 

FR_FRCP1 

GH_FR1 

CM_MC2 

000-469-187-2 

NR 

36 

51 

30 

38 

Rep 1 

0.7333 

1 

0.3333 

0.3333 

Rep 1 

11/15 

15/15 

5/15 

5/15 

C>T 

Test Stat 

1 

0.1795 

R 

24 

9 

30 

22 

Rep2 

0.5333 

0.6667 

0.6 

0.6667 

Rep 2 

8/15 

10/15 

9/15 

10/15 

NA NA 

P-Value P-Type Decision(a:5%) 

1.0000 Exact Non-Significant Effect 

0.5385 Exact Non-Significant Effect 

1.0000 Exact Non-Significant Effect 

NR+R Prop NR Prop R 0/oEffect 

60 0.6 0.4 o.0°1o 
60 0.85 0.15 -41.67o/o 

60 0.5 0.5 16.67% 

60 0.6333 0.3667 -5.56o/o 

Rep 3 Rep4 

0.9333 0.2 

0.8 0.9333 

0.4667 0.6 

0.7333 0.8 

Rep 3 Rep4 

14/15 3/15 

12/15 14/15 

7/15 9/15 

11/15 12/15 

CETIS™ v1 .8.7.16 Analyst: __ _ 



CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 09-1110-4117 Endpoint: Survival Rate 
Analyzed: 27 Apr-16 10:22 Analysis: STP 2x2 Contingency Tables 
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000-469-187-2 CETIS'" v1.8.7.16 

Report Date: 
Test Code: 

27 Apr-1610:24 (p 2 of 2) 
16287a I 09-9411-3039 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: __ _ 



CETIS Analytical Report Report Date: 

Test Code: 

26Apr-1616:26(p 1 of 2) 

16287a I 09-9411-3039 

Fathead Minnow 32-d Survival and Growth Test Nautilus Environmental 

Analysis ID: 02-1236-4 725 Endpoint: Mean Dry Biomass-mg CETIS Version: CET1Sv1.8.7 

Analyzed: 26 Apr-16 16:25 Analysis: Parametric-Control vs Treatments Official Results: Yes 

Batch ID: 06-3076-6015 Test Type: Survival-Development-Growth Analyst: Krysta Pearcy 

Start Date: 03 Mar-16 Protocol: ASTM E1241-05 (2013) Diluent: Mod-Hard Synthetic Water 

Ending Date: 04Apr-16 Species: Pimephales prometas Brine: 

Duration: 32d Oh Source: Aquatox, AR Age: 

Sample Code Sample ID 

Control 04-1817-4276 

FR_UFR1 18-7043-2158 

FR_FRCP1 06-8723-2189 

GH_FR1 00-6398-7514 

CM_MC2 08-8191-0493 

Sample Code Material Type 

Control Water Sample 

FR_UFR1 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 

Control FR_UFR1 

ANOVATable 

Source 

Between 

Error 

Total 

Distributional Tests 

Attribute 

FR_FRCP1 

GH_FR1 

CM_MC2 

Sum Squares 

0.2878875 

0.5091957 

0.7970833 

Test 

Sample Date Receive Date Sample Age Client Name 
03 Mar-16 03 Mar-16 NA Teck Coal 

01 Mar-1611:05 02 Mar-1611:30 37h (1.1 °C) 

01 Mar-16 09:43 02 Mar-16 11 :30 38h (1.5 °C) 

01 Mar-1611:30 02 Mar-1611:30 37h (3.8 °C) 

01 Mar-1612:20 03 Mar-16 08:58 36h (4.2 °C) 

Sample Source 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Alt Hyp Trials 

C>T NA 

Test Stat Critical 

0.3531 2.356 

-0.5667 2.356 

2.126 2.356 

0.9633 2.356 

Mean Square 

0.07197188 

0.03394638 

Test Stat 

Seed 

NA 

MSD 

0.307 

0.307 

0.307 

0.307 

DF 

4 

15 

19 

Critical 

Station Location 

Control 

FR_UFR1_0_04012016_N 

FR_FRCP1_0_04012016_N 

GH_FR1_WS_2016_03_01_NP 

CM_MC2_WS_20160301_N 

Latitude 

PMSD Test Result 

24.9o/o 

DF P-Value P·Type Decision(a:5%) 

6 0.6677 CDF Non-Significant Effect 

6 0.9317 GDF Non-Significant Effect 

6 0.0752 CDF Non-Significant Effect 

6 0.3987 CDF Non-Significant Effect 

F Stat P-Value Decision(a:5%) 

2.12 0.1287 Non-Significant Effect 

P-Value Decision{ a: 1 o/o) 
Variances Bartlett Equality of Variance 9.572 13.28 0.0483 Equal Variances 
Distribution Shapiro-Wilk W Normality 0.9744 0.866 0.8436 Normal Distribution 

Mean Dry Biomass-mg Summary 

Sample Code Count Mean 95% LCL 95% UCL Median Min Max Std Err 
Control 4 1.232 1.115 1.349 1.215 1.169 1.329 0.03665 
FR_UFR1 4 1.186 0.6439 1.728 1.175 0.816 1.579 0.1704 
FR_FRCP1 4 1.306 1.139 1.473 1.326 1.165 1.405 0.05239 
GH_FR1 4 0.955 0.6716 1.238 0.95 0.794 1.126 0.08905 
CM_MC2 4 1.106 0.9876 1.225 1.12 1.003 1.182 0.03735 

Mean Dry Biomass-mg Detail 

Sample Code Rep 1 Rep2 Rep 3 Rep4 
Control 1.329 1.181 1.169 1.249 
FR_UFR1 1.579 1.006 1.343 0.816 
FR_FRCP1 1.165 1.405 1.361 1.291 
GH_FR1 0.8087 1.126 0.794 1.091 
CM_MC2 1.003 1.123 1.182 1.117 

000-469-187-2 CETIS'" v1 .8.7.16 Analyst: 

Project 

Longitude 

CV%1 %Effect 

5.95%1 0.0% 

28.73% 3.73°/o 

8.02% -5.99o/o 

18.65% 22.48% 

6.75% 10.19% 

QA: JGtJ-. 
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CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 02-1236-4725 Endpoint: Mean Dry Biomass-mg 
Analyzed: 26 Apr-1616:25 Analysis: Parametric-Contra! vs Treatments 
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Report Date: 

Test Code: 

26 Apr-16 16:26 (p 2 of 2) 

16287a I 09-9411-3039 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 
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CETIS Analytical Report Report Date: 

Test Code: 

27 Apr-1610:23 (p 1 of 2) 

16287a I 09-9411-3039 

Fathead Minnow 32~d Survival and Growth Test Nautilus Environmental 

Analysis ID: 05-3998-77 49 Endpoint: Mean Dry Biomass-mg CETIS Version: GET!Sv1.8.7 

Analyzed: 27 Apr-16 10:23 Analysis: Parametric-Control vs Treatments Official Resu Its: Yes 

Batch ID: 06-3076-6015 Analyst: Krysta Pearcy 

Start Date: 03 Mar-16 

Test Type: Survival-Development-Growth 

Protocol: ASTM E1241-05 (2013) Diluent: Mod-Hard Synthetic Water 

Ending Date: 04 Apr-16 Species: Pimephales promelas Brine: 

Duration: 32d Oh Source: Aquatox, AR Age: 

Sample Code Sample ID 

FR_UFR1 18-7043-2158 

FR_FRGP1 06-8723-2189 

GH_FR1 00-6398-7514 

GM_MG2 08-8191-0493 

Sample Code Material Type 

FR_UFR1 Water Sample 

FR_FRGP1 Water Sample 

GH_FR1 Water Sample 

GM_MG2 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 

FR_FRGP1 

GH_FR1 

GM_MG2 

Sum Squares 

0.2598136 

0.493079 

0.7528926 

Test 

Sample Date Receive Date Sample Age Client Name 

01 Mar-1611:05 02 Mar-1611:30 37h (1.1 °G) 

01Mar-1609:43 02 Mar-1611:30 38h (1.5 °G) 

01 Mar-1611:30 02 Mar-1611:30 37h (3.8 °G) 

01 Mar-1612:20 03 Mar-16 08:58 36h (4.2 °G) 

Teck Coal 

Sample Source Station Loc~tion Latitude 

Teck Coal FR_UFR1_ Q_04012016_N 

Teck Coal FR_FRGP1_0_04012016_N 

Teck Coal GH_FR1_WS_2016_03_01_NP 

Teck Coal GM_MG2_WS_20160301_N 

Alt Hyp Trials Seed PMSD Test Result 

G>T NA NA 27.6°/o 

Tes.t Stat Critical MSD OF P-Value P-Type Decision(a:5%) 

-0.836 2.287 0.328 6 0.9439 GDF Non-Significant Effect 

1.612 2.287 0.328 6 0.1487 GDF Non-Significant Effect 

0.5547 2.287 0.328 6 0.5218 GDF Non-Significant Effect 

Mean Square DF F Stat P-Value Decision(a:5%) 

0.08660453 3 2.108 0.1527 Non-Significant Effect 

0.04108992 12 

15 

Test Stat Critical P-Value Decision(a:1°/o) 
Variances Bartlett Equality of Variance 6.682 11.34 0.0828 Equal Variances 
Distribution Shaplro-Wllk W Normality 0.9743 0.8408 0.9021 Normal Distribution 

Mean Dry Biomass-mg Summary 

Sample Code Count Mean 95% LCL 95% UCL Median Min Max Std Err 
FR_UFR1 4 1.186 0.6439 1.728 1.175 0.816 1.579 0.1704 
FR_FRGP1 4 1.306 1.139 1.473 1.326 1.165 1.405 0.05239 
GH_FR1 4 0.955 0.6716 1.238 0.95 0.794 1.126 0.08905 
GM_MG2 4 1.106 0.9876 1.225 1.12 1.003 1.182 0.03735 

Mean Dry Biomass-mg Detail 

Sample Code Rep 1 Rep 2 Rep3 Rep4 
FR_UFR1 1.579 1.006 1.343 0.816 
FR_FRGP1 1.165 1.405 1.361 1.291 
GH_FR1 0.8087 1.126 0.794 1.091 
GM_MG2 1.003 1.123 1.182 1.117 

Project 

Longitude 

CVo/o %Effect 

28.73o/o 0.0% 

8.02% -10.1°/o 

18.65% 19.48o/o 

6.75%1 6.7°/o 

000-469-187-2 GETIS™ v1.8.7.16 oA (/(~ 
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CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 05-3998-7749 Endpoint: Mean Ory Biomass-mg 
Analyzed: 27 Apr-16 10:23 Analysis: Parametric-Control vs Treatments 
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Report Date: 
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27 Apr-1610:23 (p 2 of 2) 

16287a I 09-9411-3039 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 
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CETIS Analytical Report Report Date: 

Test Code: 

11 May-16 14:23 (p 1 of 2) 

16287a I 09.9411.3039 

Fathead Minnow 32~d Survival and Growth Test Nautilus Environmental 

Analysis ID: 16-1673-4938 Endpoint: Length-mm CETIS Version: CETISv1.8.7 

Analyzed: 11 May-16 14:22 Analysis: Parametric-Control vs Treatments Official Results: Yes 

Batch ID: 06-3076-6015 Test Type: Survival-Development-Growth Analyst: Krysta Pearcy 

Start Date: 03 Mar-16 Protocol: ASTM E1241-05 (2013) Diluent: Mod-Hard Synthetic Water 

Ending Date: 04 Apr-16 Species: Plmepha!es promelas Brine: 

Duration: 32d Oh Source: Aquatox, AR Age: 

Sample Code Sample ID 

Control 04-1817-4276 

FR_UFR1 18· 7043-2158 

FR_FRCP1 06-8723-2189 

GH_FR1 00-6398-7514 

CM_MC2 08-8191-0493 

Sample Code Material Type 

Control Water Sample 

FR_UFR1 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 

Control FR_UFR1 

FR_FRCP1 

GH_FR1 

CM_MC2 

ANOVA Table 

Source Sum Squares 

Between 3.52483 

Error 12.48885 
Total 16.01368 

Distributional Tests 

Attribute Test 

Sample Date Receive Date Sample Age Client Name 

03 Mar-16 03 Mar-16 NA Teck Coal 

01 Mar-1611:05 02 Mar-1611:30 37h (1.1 'C) 

01Mar-1609:43 02 Mar-1611:30 38h (1.5 'C) 

01 Mar-1611:30 02 Mar-1611:30 37h (3.8 'C) 

01 Mar-1612:20 03 Mar-16 08:58 36h (4.2 'C) 

Sample Source 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Alt Hyp Trials 

C>T NA 

Test Stat Critical 

-1.724 2.356 

0.07749 2.356 
-0.7749 2.356 

·0.6703 2.356 

Mean Square 

0.8812074 

0.8325902 

Test Stat 

Seed 

NA 

Station Location 

Control 

FR_ UFR 1 _ Q_04012016_N 

FR_FRCP1_Q_04012016_N 

GH_FR1_WS_2016_03_01_NP 

CM_MC2_WS_20160301_N 

Latitude 

PMSD Test Result 

16.2% 

MSD OF P-Value P·Type Decision(a:So/o) 

1.52 

1.52 

1.52 

1.52 

DF 

4 
15 

19 

6 

6 

6 

6 

Critical 

0.9964 

0.7740 

0.9572 

0.9456 

F Stat 

1.058 

P-Value 

GDF Non-Significant Effect 

GDF Non-Significant Effect 

GDF Non-Significant Effect 

GDF Non-Significant Effect 

P-Value Decision(a:5%) 

0.4108 Non-Significant Effect 

Decision{a:1%) 
Variances Bartlett Equality of Variance 7.155 13.28 0.1279 Equal Variances 
Distribution Shapiro-Wilk W Normality 0.8991 0.866 0.0396 Normal Distribution 

Length-mm Summary 

Sample Code Count Mean 95% LCL 95% UCL Median Min Max Std Err 

Control 4 9.375 8.948 9.802 9.44 9 9.62 0.1343 
FR_UFR1 4 10.49 8.427 12.55 10.04 9.54 12.33 0.6474 
FR_FRCP1 4 9.325 8.287 10.36 9.035 8.93 10.3 0.3263 
GH_FR1 4 9.875 8.988 10.76 9.785 9.33 10.6 0.2786 
CM_MC2 4 9.807 7.746 11.87 9.45 8.73 11.6 0.6477 

Length-mm Detail 

Sample Code Rep 1 Rep2 Rep3 Rep4 
Control 9.38 9 9.62 9.5 
FR_UFR1 10.45 9.63 9.54 12.33 
FR_FRCP1 9.07 10.3 9 8.93 
GH_FR1 10.6 10 9.57 9.33 
CM_MC2 11.6 9.9 8.73 9 

000-469-187·1 CETIS'M v1.8.7.16 Analyst: 

Project 

Longitude 

CV0/o o/oEffect 

2.86o/o 0.0% 

12.35% -11.87% 

7.0°/o 0.53% 

5.64% -5.33°/o 

13.21% -4.61°/o 
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CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 16-1673-4938 
Analyzed: 11 May-16 14:22 
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CETIS Analytical Report Report Date: 

Test Code: 

11May-1614:23 (p 1 of 2) 

16287a I 09-9411-3039 

Fathead Minnow 32~d Survival and Growth Test Nautilus Environmental 

Analysis ID: 04-7540-4658 

Analyzed: 11 May-1614:23 

Batch ID: 06-3076-6015 

Start Date: 03 Mar-16 

Ending Date: 04 Apr-16 

Duration: 32d Oh 

Sample Code Sample ID 

FR_UFR1 18-7043-2158 

FR_FRCP1 06-8723-2189 

GH_FR1 00-6398-7514 

CM_MC2 08-8191-0493 

Endpoint: Length-mm 
Analysis: Parametric-Control vs Treatments 

Test Type: Survival-Development-Growth 

Protocol: ASTM E1241-05 (2013) 

Species: Pimepha!es promelas 

Source: Aquatox, AR 

CETIS Version: CETISv1.8.7 

Official Resu Its: Yes 

Analyst: Krysta Pearcy 

Diluent: Mod-Hard Synthetic Water 

Brine: 

Age: 

Sample Date Receive Date Sample Age Client Name Project 

01 Mar-1611:05 02 Mar-1611:30 37h (1.1 'C) Teck Coal 

01Mar-1609:43 02 Mar-1611:30 38h (1.5 'C) 

01 Mar-1611:30 02 Mar-1611:30 37h (3.8 'C) 

01 Mar-16 12:20 03 Mar-16 08:58 36h (4.2 'C) 

Sample Code Material Type Sample Source Station Location Latitude Longitude 

FR_UFR1 Water Sample 

FR_FRCP1 Water Sam pie 

GH_FR1 Water Sample 

CM_MC2 Water Sample 

Data Transform Zeta 

Untransformed NA 

Dunnett Multiple Comparison Test 

Sample Code 
FR_UFR1 

ANOVA Table 

vs Sam pie Code 

FR_FRCP1 

GH_FR1 

CM_MC2 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Alt Hyp Trials 

C>T NA 

Test Stat Critical 

1.626 2.287 

0.8565 2.287 

0.9509 2.287 

Source Sum Squares Mean Square 

Between 

Error 
Total 

Distributional Tests 

Attribute 

Variances 

Distribution 

2.728825 

12.27255 

15.00138 

Test 

0.9096082 

1.022713 

Bartlett Equality of Variance 

Shapiro-Wllk W Normality 

Length-mm Summary 

Sample Code Count Mean 

FR_UFR1 4 10.49 
FR_FRCP1 4 9.325 
GH_FR1 4 9.875 
CM_MC2 4 9.807 

Length-mm Detail 

Sample Code Rep 1 Rep 2 
FR_UFR1 10.45 9.63 
FR_FRCP1 9.07 10.3 
GH_FR1 10.6 10 
CM_MC2 11.6 9.9 

000-469-187-1 

Test Stat 

2.842 

0.8879 

95%, LCL 
8.427 

8.287 

8.988 

7.746 

Rep3 

9.54 

9 

9.57 

8.73 

FR_ UFR1 _ Q_04012016_N 

FR_FRCP1_Q_04012016_N 

GH_FR1_WS_2016_03_01_NP 

CM_MC2_WS_20160301_N 

Seed PMSD Test Result 

NA 15.6% 

MSD OF P-Value P-Type Decision{ a: 5%} 

1.636 

1.636 

1.636 

OF 

3 
12 

15 

6 

6 

6 

Critical 

11.34 

0.8408 

95% UCL 

12.55 

10.36 

10.76 

11.87 

Rep4 

12.33 

8.93 

9.33 

9 

0.1456 

0.3920 

0.3539 

F Stat 

0.8894 

P-Value 

0.4166 

0.0517 

Median 

10.04 

9.035 

9.785 

9.45 

CDF Non-Significant Effect 

CDF Non-Significant Effect 

CDF Non-Significant Effect 

P-Value Decision{a:5%) 
0.4744 Non-Significant Effect 

Decision( a: 1 o/o) 

Equal Variances 
Norma! Distribution 

Min Max Std Err 

9.54 12.33 0.6474 

8.93 10.3 0.3263 

9.33 10.6 0.2786 
8.73 11.6 0.6477 

CV% 

12.35% 

7.0% 

5.64% 
13.21 Ofo 

CETIS'" v1.8.7.16 Analyst: __ _ 

%Effect 

0.0% 
11.08% 

5.84°/o 
6.48%) 



CETIS Analytical Report Report Date: 11 May-16 14:23 (p 2 of 2) 

Test Code: 162B7a I 09-9411-3039 

Fathead Minnow 32-d Survival and Growth Test Nautilus Environmental 

Analysis ID: 04-7540-4658 Endpoint: Length-mm CETIS Version: CETISv1 .8.7 

Analyzed: 11 May-16 14:23 Analysis: Parametric-Control vs Treatments Official Results: Yes 
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CETIS Analytical Report Report Date: 
Test Code: 

26 Apr-16 16:26 (p 1 of 2) 

16287a I 09-9411-3039 

Fathead Minnow 32-d Survival and Growth Test Nautilus Environmental 

Analysis ID: 19-1548-9364 

Analyzed: 26 Apr-1616:25 

Batch ID: 06-3076-6015 

Start Date: 03 Mar-16 

Ending Date: 04 Apr-16 

Duration: 32d Oh 

Sample Code Sample ID 

Control 04-1817-4276 

FR_UFR1 18-7043-2158 

FR_FRCP1 06-8723-2189 

GH_FR1 00-6398-7514 

CM_MC2 08-8191-0493 

Sample Code Material Type 

Control Water Sample 

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 
Control FR_UFR1 

Control FR_FRCP1 
Control GH_FR1 
Contra! CM_MC2 

Data Summary 

Sample Code NR 

Control Negative Contr 52 
FR_UFR1 36 

FR_FRCP1 50 

GH_FR1 29 

CM_MC2 38 

Proportion Normal Detail 

Sample Code Rep 1 

Control 1 

FR_UFR1 

FR_FRCP1 

GH_FR1 

CM_MC2 

Proportion Normal Binomials 

Sample Code Rep 1 
Control 13/13 

FR_UFR1 11/11 

FR_FRCP1 15/15 
GH_FR1 5/5 

CM_MC2 5/5 

000-469-187-2 

Endpoint: Proportion Normal 
Analysis: STP 2x2 Contingency Tables 

CETIS Version: CETISv1 .8.7 
Official Results: Yes 

Analyst: Krysta Pearcy Test Type: Survival-Development-Growth 

Protocol: ASTM E1241-05 (2013) Diluent: Mod-Hard Synthetic Water 

Species: Pimepha!es promelas Brine: 

Source: Aquatox, AR Age: 

Sample Date Receive Date Sample Age Client Name 

03 Mar-16 03 Mar-16 NA T eek Coal 

01 Mar-1611:05 02 Mar-1611:30 37h (1.1 "C) 

01Mar-1609:43 02 Mar-1611:30 38h (1.5 "C) 

01 Mar-16 11 :30 02 Mar-16 11 :30 37h (3.8 "C) 

01 Mar-1612:20 03 Mar-16 08:58 36h (4.2 "C) 

Sample Source 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coat 

Teck Coal 

Station Location 
Control 

FR_ UFR1_ Q_ 04012016_N 

FR_FRCP1_Q_04012016_N 

GH_FR1_WS_2016_03_01_NP 

CM_MC2_WS_20160301_N 

Project 

Latitude Longitude 

Alt Hyp Trials Seed Test Result 
C>T NA NA 

Test Stat P-Value P-Type Decision(a:So/n) 

1 1.0000 Exact Non-Significant Effect 

0.4951 1.0000 Exact Non-Significant Effect 

0.3659 1.0000 Exact Non-Significant Effect 

1.0000 Exact Non-Significant Effect 

R NR+R Prop NR Prop R o/oEffect 
0 52 1 0 0.0%) 
0 36 1 0 0.0% 

51 0.9804 0.01961 1.96% 
1 30 0.9667 0.03333 3.33% 
0 38 0 0.0% 

Rep2 Rep 3 Rep4 

1 1 

0.9286 

0.8571 

1 

Rep 2 Rep 3 Rep4 

14/14 13/13 12/12 

8/8 14/14 3/3 

10/10 12/12 13/14 

9/9 617 9/9 

10/10 11/11 12/12 

CETIS'M v1.8.7.16 QA: r.)<iU_ 
/Ji DM {(/J b 

Analyst: __ _ 



CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 19-1548-9364 Endpoint: Proportion Normal 
Analyzed: 26 Apr-16 16:25 Analysis: STP 2x2 Contingency Tables 

Graphics 
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000-469-187-2 CETIS'" v1.8.7.16 

Report Date: 
Test Code: 

26 Apr-1616:26 (p 2 of 2) 
16287a I 09-9411-3039 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst:. __ _ QA: 
(/'GIL 
1-t "'"' , , It 1o 



CETIS Analytical Report Report Date: 

Test Code: 

27 Apr-1610:23 (p 1 of 2) 

16287a I 09-9411-3039 

Fathead Minnow 32-d Survival and Growth Test Nautilus Environmental 

Analysis ID: 01-9502-4303 

Analyzed: 27 Apr-1610:22 

Batch ID: 06-3076-6015 

Start Date: 03 Mar-16 

Ending Date: 04 Apr-16 

Duration: 32d Oh 

Sample Code Sample ID 

FR_UFR1 18-7043-2158 

FR_FRCP1 06-8723-2189 

GH_FR1 00-6398-7514 

CM_MC2 08-8191-0493 

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 Upstream Contr 36 
FR_FRCP1 50 

GH_FR1 29 

CM_MC2 38 

Proportion Normal Detail 

Sample Code Rep 1 

FR_UFR1 1 

FR_FRCP1 1 

GH_FR1 

CM_MC2 

Proportion Normal Binomials 

Sample Code Rep 1 
FR_UFR1 11/11 
FR_FRCP1 15/15 

GH_FR1 515 
CM_MC2 5/5 

000-469-187-2 

Endpoint: Proportion Normal 

Analysis: STP 2x2 Contingency Tables 

CETIS Version: CET!Sv1.8.7 
Official Results: Yes 

Analyst: Krysta Pearcy Test Type: Survival-Development-Growth 

Protocol: ASTM E1241-05 (2013) Diluent: Mod-Hard Synthetic Water 

Species: Pimephales prome!as Brine: 

Source: Aquatox, AR Age: 

Sample Date Receive Date Sample Age Client Name Project 

01 Mar-1611:05 02Mar-1611:30 37h(1.1°C) Teck Coal 

01 Mar-1609:43 02Mar-1611:30 38h(1.5°C) 

01 Mar-1611:30 02 Mar-1611:30 37h (3.8 °C) 

01 Mar-1612:20 03 Mar-16 08:58 36h (4.2 °C) 

Sample Source Station Location Latitude Longitude 

Teck Coal FR_UFR1_ Q_04012016_N 

Teck Coal FR_FRCP1_Q_04012016_N 

Teck Coal GH_FR1_WS_2016_03_01_NP 

Teck Coal CM_MC2_WS_20160301_N 

Alt Hyp Trials Seed Test Result 

C>T NA NA 

Test Stat P-Value P-Type Decision(a:511/o) 
0.5862 1.0000 Exact Non-Significant Effect 
0.4545 1.0000 Exact Non-Significant Effect 

1.0000 Exact Non-Significant Effect 

R NR+R Prop NR Prop R o/11Effect 

0 36 1 0 0.0%1 
51 0.9804 0.01961 1.96% 
30 0.9667 0.03333 3.33% 

0 38 0 0.0°/o 

Rep 2 Rep 3 Rep4 

1 1 1 

0.9286 

0.8571 

Rep 2 Rep 3 Rep4 

818 14/14 3/3 

10/10 12/12 13/14 

9/9 617 9/9 

10/10 11/11 12/12 

CETIS'" v1.8.7.16 Analyst: __ _ QA: 



CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 01-9502-4303 Endpoint: Proportion Normal 

Analyzed: 27 Apr-1610:22 Analysis: STP 2x2 Contingency Tables 

Graphics 
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000-469-187-2 CETIS'M v1.8.7.16 

Report Date: 

Test Code: 

27 Apr-16 10:24 (p 2 of 2) 

16287a I 09-9411-3039 

Nautilus Environmental 

CETIS Version: CETISv1 .8.7 

Official Results: Yes 

Analyst __ _ JGtL 
QA: . '~{1 -fl""1 I II ' IP 



ATTN:  Krysta Pearcy Received: various dates
Nautilus Environmental Report Date: 2016/05/11
8664 Commerce Court Version: REVISION 1
Burnaby , BC
Canada , V5A 4N7

NAU104
16-0248; 16-0249; 16-0250; 16-0251

Client Reference: CM_MC2_WS
GH_FR1_WS
FR_FRCP1_Q
FR_UFR1_Q
not given

Senior Verifier

HydroQual Test Report
Client:
Reference:

Billing:

Copper Treated Tests



Internal Tracking Sheet 

Page 1 of 26

Client: NAU104
Reference: 16-0248

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.com

Sample:
type: water collection method: grab

collected: various dates at: various times by: not given
shipped: various dates by: drop off
received: various dates at: various times by: MC, ML, HS

signed-in: various dates at: various times by: MC, ML, HS
container: 6 x 20L carboys sample condition: good condition

seals present: no initials on seals: no
storage: 4 ± 2°C in darkness initial temperature (oC): 4.3; 5; 4; 3; 5

Samples are disposed following PERS-SWI-004

Chemical and Physical Measurements at Sample Receipt:
sample: 01 02 03 04 05

client code:
CM_MC2_WS_2
0160301_N

CM_MC2_WS
_20160308_N

CM_MC2_WS_
20160315_N

CM_MC2_WS
_20160322_N

CM_MC2_WS
_20160329_N

collection date: 2016/03/01 2016/03/08 2016/03/15 2016/03/22 2016/03/29
collection time: 1220 1130 1140 1140 1330

pH: 8.2 8.1 8.1 8.2 8.1
EC (µS/cm): 851 895 924 981 985
DO (mg/L): 10.5 10.9 10.5 10.5 10.2
temp (oC): 14.5 6.7 12.0 13.3 16.1
hardness: 473 460 494 393 450
alkalinity: 211 190 186 218 240

colour: colourless colourless colourless colourless colourless
odour: - - - - -

Meter/Probe Used:  chem cart 1/chem cart 2/chem cart 3/product/soils
Each sampling container EC checked (initials): _______

Test Log:
test code: FM-32D

started: 2016/03/03
ended: 2016/04/04

prelim made: -
prelim sent: -

reported: 2016/04/18

CM_MC2_WS

mailto:krysta@nautilusenvironmental.com


Internal Tracking Sheet 

Page 2 of 26

Client: NAU104
Reference: 16-0249

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.com

Sample:
type: water collection method: grab

collected: various dates at: various times by: not given
shipped: various dates by: drop off

received: various dates at: various times by: MC, ML, HS
signed-in: various dates at: various times by: MC, ML, HS
container: 6 x 20L carboys sample condition: good condition

seals present: no initials on seals: no
storage: 4 ± 2°C in darkness initial temperature (oC): 3.3; 6; 5; 3; 5

Samples are disposed following PERS-SWI-004

Chemical and Physical Measurements at Sample Receipt:
sample: 01 02 03 04 05

client code:
GH_FR1_WS_20
16_03_01_NP

GH_FR1_WS_
2016_03_08_N
P

GH_FR1_WS_2
016_03_15_NP

GH_FR1_WS_
2016_03_22_N
P

GH_FR1_WS_
2016_03_29_N
P

collection date: 2016/03/01 2016/03/08 2016/03/15 2016/03/22 2016/03/29
collection time: not given 0830 not given 0915 0925

pH: 8.0 8.0 8.0 8.1 8.1
EC (µS/cm): 814 840 888 959 957
DO (mg/L): 11.0 10.9 9.9 10.7 10.1
temp (oC): 13.5 7.1 13.7 12.9 16.1
hardness: 456 477 488 363 429
alkalinity: 197 191 193 173 184

colour: colourless colourless colourless colourless colourless
odour: - - - - -

Meter/Probe Used:  chem cart 1/chem cart 2/chem cart 3/product/soils
Each sampling container EC checked (initials): _______

Test Log:
test code: FM-32D

started: 2016/03/03
ended: 2016/04/04

prelim made: -
prelim sent: -

reported: 2016/04/18

GH_FR1_WS

mailto:krysta@nautilusenvironmental.com


Internal Tracking Sheet 

Page 3 of 26

Client: NAU104
Reference: 16-0250

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.com

Sample:
type: water collection method: grab

collected: various dates at: various times by: not given
shipped: various dates by: drop off

received: various dates at: various times by: MC, ML, HS
signed-in: various dates at: various times by: MC, ML, HS
container: 6 x 20L carboys sample condition: good condition

seals present: no initials on seals: no
storage: 4 ± 2°C in darkness initial temperature (oC): 3.5; 8; 8; 2; 6 

Samples are disposed following PERS-SWI-004

Chemical and Physical Measurements at Sample Receipt:
sample: 01 02 03 04 05

client code:
FR_FRCP1_Q_0
4012016_N

FR_FRCP1_Q
R_18012016_
N

FR_FRCP1_QR
_11012016_N

FR_FRCP1_Q
R_01012016_
N

FR_FRCP1_Q
R_25012016_
N

collection date: 2016/03/01 2016/03/08 2016/03/15 2016/03/22 2016/03/29
collection time: 0943 1054 1140 1107 0855

pH: 8.1 8.1 8.1 8.1 7.8
EC (µS/cm): 1531 1307 1348 1329 1368
DO (mg/L): 9.9 11.2 10.5 10.7 10.1
temp (oC): 15.4 6.8 11.8 13.3 17.2
hardness: 1020 840 852 6.4 756
alkalinity: 246 216 233 210 311

colour: colourless colourless colourless colourless colourless
odour: - - - - -

Meter/Probe Used:  chem cart 1/chem cart 2/chem cart 3/product/soils
Each sampling container EC checked (initials): _______

Test Log:
test code: FM-32D

started: 2016/03/03
ended: 2016/04/04

prelim made: -
prelim sent: -

reported: 2016/04/18

FR_FRCP1_Q

mailto:krysta@nautilusenvironmental.com


Internal Tracking Sheet 

Page 4 of 26

Client: NAU104
Reference: 16-0251

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.com

Sample:
type: water collection method: grab

collected: various dates at: various times by: not given
shipped: various dates by: drop off

received: various dates at: various times by: MC, ML, HS
signed-in: various dates at: various times by: MC, ML, HS
container: 6 x 20L carboys sample condition: good condition

seals present: no initials on seals: no
storage: 4 ± 2°C in darkness initial temperature (oC): 3.5; 8; 8; 2; 6

Samples are disposed following PERS-SWI-004

Chemical and Physical Measurements at Sample Receipt:
sample: 01 02 03 04 05

client code:
FR_UFR1_Q_04
01206_N

FR_UFR1_QR
_18012016_N

FR_UFR1_QR_
11012016_N

FR_UFR1_QR
_01022016_N

FR_UFR1_QR
_25012016_N

collection date: 2016/03/01 2016/03/08 2016/03/15 2016/03/22 2016/03/29
collection time: 1105 0907 0954 0909 1053

pH: 8.0 8.1 8.1 8.1 8.1
EC (µS/cm): 351 350 390 394 370
DO (mg/L): 11.1 10.9 10.6 10.6 10.3
temp (oC): 12.1 8.1 12.0 13.4 16.2
hardness: 186 156 200 187 167
alkalinity: 203 161 141 191 162

colour: colourless colourless colourless colourless colourless
odour: - - - - -

Meter/Probe Used:  chem cart 1/chem cart 2/chem cart 3/product/soils
Each sampling container EC checked (initials): _______

Test Log:
test code: FM-32D

started: 2016/03/03
ended: 2016/04/04

prelim made: -
prelim sent: -

reported: 2016/04/18

FR_UFR1_Q

mailto:krysta@nautilusenvironmental.com


Fathead Minnow Biology Data

Page 5 of 26

Method FMD 32 Day ELS Client NAU104 Reference 16-0248, 16-0249, 16-0250, 16-0251
 
Organism Information 

Source: Aquatox Batch: Egg Stag  Organisms Received in Good Condition: Yes 

Test Log

1500 2

1430 2

1330 2

1345 2

1340 2

1100 2

1425 2

1000 2

1050 2

1100 2

1315 2

1330 2

1100 2

1130 2

1130 2

0940 2

0950 2

1040 2

1130 2

1030 2

1030 2

1000 2

1230 2

1130 2

1010 2

1130 2

1330 2

1130 2

1300 2

1100 2

1240 2

1310 2

1320 2

20160303FMLELS 15 somites

2016/03/03 DS

-



-

-

2016/03/10 EP

12

ML

2016/03/14 HS

2016/03/17 HS

2016/03/22 DS

2016/03/25 ML

1mL

-

-

-

-

HS

2016/03/11 EP

DayDate Time Technicians
Chem 
Cart 
Used

0 ML/HS/DS/JN -

Sample Pre-Aeration 
TimeFeeding Rate

2016/03/06 JK

2016/03/07 ML

2016/03/04 DS

2016/03/05 EP

1

2

3

4

DS/JW

JN/HS/DS

ML/JK

ML/JK

Fed

2016/03/08 ML

2016/03/09 DS

7

8

5

6

JN

DS/EP

JN/JK

HS/ML







60 minutes

1mL

1mL

1mL

1mL 60 minutes

JN

DS

JN

2016/03/15 ML

2016/03/12 EP

2016/03/13 JK

9

10

11 HS/JN

ML/BH

EP/JW

ML/HS 





1mL

1mL

1mL

1mL

HS

ML

DS

JN

2016/03/18 HS

2016/03/16 DS

15

14

13

JW/EP

EP/ML

DS/ML







2016/03/21 JN

 30 minutes JW

ML



1.5mL

1.5mL

1mL

2016/03/19 DS

2016/03/20 HS

19

18

17

16 JW/EP

DS/EP

JN/EP

JN/BH









30 minutes

30 minutes

30 minutes

30 minutes

EP

EP

JN

JW

1.5mL

1.5mL

1.5mL

1.5mL

30 minutes

30 minutes ML

2016/03/23 EP

2016/03/24 JN

22

21

20

JW/ML

EP

JW/EP  JW









30 minutes

1.5mL

1.5mL

1.5mL

2016/03/28 EPDS/EP

2mL

2016/03/26 JW

2016/03/27 HS

25

24

23

JN

ML/JW



 JN

DS



 

2mL

2mL

2016/03/31 HS

2016/04/01 CQ

2016/03/29 HS

2016/03/30 EP27

26

29

28

JW/EP

ML/EP

JN/EP

DS/HS  DS

JN

ML







2mL

2mL

2mL

2mL

30 minutes

2016/04/02 JW

2016/04/03 HS

32

31

30

JN/EP

JN/BH

JW/ML 





-

2mL

2mL

30 minutes

30 minutes



2016/04/04 EP- - - JN



















AM PM

-

-















-







-

-

Bench Sheet Review

First Second

HS

JK

ML

JW

JN

JW

ML

JN

30 minutes

30 minutes

30 minutes

30 minutes ML

JW

30 minutes

30 minutes

30 minutes

60 minutes

60 minutes

60 minutes

60 minutes

30 minutes

60 minutes

60 minutes

60 minutes

30 minutes

60 minutes

30 minutes

30 minutes



Fathead Minnow Biology Data

Page 6 of 26

Method FMD 32 Day ELS Client NAU104 Reference 16-0248, 16-0249, 16-0250, 16-0251

Control hatching success must be >66% (≥10 per replicate). Post hatch survival must be >70%. 

replicate
Alive 

Embryos
Dead 

Embryos 
Alive 

Embryos
Dead 

Embryos 
Alive 

Embryos
Dead 

Embryos 
Alive 

Embryos
Dead 

Embryos 
Alive 

Embryos
Dead 

Embryos 

a 15 0 15 0 15 0 15 0 15 0

b 15 0 15 0 15 0 15 0 15 0

c 15 0 15 0 15 0 15 0 15 0

d 15 0 15 0 15 0 15 0 15 0

e 30 0 30 0 30 0 29 1 26 4

f 30 0 30 0 30 0 28 2 27 3

replicate
Alive 

Embryos
Dead 

Embryos 
Alive 

Embryos
Dead 

Embryos 
Alive 

Embryos
Dead 

Embryos 
Alive 

Embryos
Dead 

Embryos 

a 14 1 15 13 2 15 15 0 15 15 0 15

b 12 3 15 12 3 15 15 0 15 10 5 15

c 13 2 15 14 1 15 13 2 15 13 2 15

d 13 2 15 14 1 15 11 4 15 11 4 15

e 28 2 23 7 28 2 27 2

f 27 3 26 4 26 4 20 8

replicate
Alive 

Embryos
Dead 

Embryos 

a 15 0 15

b 12 3 15

c 15 0 15

d 12 3 15

e 21 5

f 25 2

16-0250

Cull to 15 

Day 2
LAB CTL 16-0248

Day 2

Cull to 15 

16-0249

16-0251
Day 1 

LAB CTL

Comments/Observations: 

Day 1 Day 1 Day 1 Day 1 

Number of Alive Embryos and Hatched Organisms 

Number of Alive Embryos and Hatched Organisms 

Day 2 - Poor looking and dead embryos in replicates a, b, c and d are replaced with healthy embryos from replicates e and f. Replicates e and f are discarded after day 2 
Comments/Observations: 

Day 2

Cull to 15 

Day 2

Cull to 15 

16-0250
Day 2

Cull to 15 

16-0251

16-0248 16-0249
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Method FMD 32 Day ELS Client NAU104 Reference 16-0248, 16-0249, 16-0250, 16-0251

replicate
Alive 

Embryos
Alive 

Hatched
Alive 

Embryos
Alive 

Hatched
Alive 

Embryos
Alive 

Hatched
Alive 

Embryos
Alive 

Hatched
Alive 

Embryos
Alive 

Hatched

a 6 9 6 9 13 2 4 11 12 3

b 13 2 7 8 11 4 8 7 11 4

c 13 2 4 11 9 6 4 11 8 7

d 13 2 4 11 12 3 6 8 3 12

replicate
Alive 

Embryos
Alive 

Hatched
Alive 

Embryos
Alive 

Hatched
Alive 

Embryos
Alive 

Hatched
Alive 

Embryos
Alive 

Hatched
Alive 

Embryos
Alive 

Hatched

a 0 15 1 14 0 15 1 14 3 12

b 0 15 0 14 0 15 2 13 0 15

c 1 14 0 15 0 14 1 14 0 15

d 0 15 3 12 0 15 0 12 1 14

replicate

a

b

c

d

replicate

a

b

c

d

Alive Hatched 

15

15

15

15

Alive Hatched 

15

15

14

1515

Alive Hatched 

15

14

15

15

LAB CTL 16-0248 16-0249 16-0250 16-0251

15

12

Alive Hatched 

15

15

15

15

Number of Alive Embryos and Hatched Organisms 

Day 3 Day 3 Day 3 Day 3 Day 3 
LAB CTL 16-0248 16-0249 16-0250 16-0251

Comments/Observations: 

LAB CTL 16-0248 16-0249 16-0250 16-0251

Comments/Observations: 

LAB CTL 16-0248 16-0249 16-0250 16-0251

Day 4 Day 4 Day 4 Day 4 Day 4

Day 5 Day 5 Day 5 Day 5 Day 5 

Comments/Observations: 

15

15

15

15

Alive Hatched Alive Hatched 

15

14

15

15

Alive Hatched 

15

15

14

15

Alive Hatched 

15

14

Comments/Observations: 

Day 6 Day 6 Day 6 Day 6 Day 6 

Alive Hatched 

14

13

15

12

Alive Hatched 

14

15

15
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Method FMD 32 Day ELS Client NAU104 Reference: 16-0248, 16-0249, 16-0250, 16-0251

replicate

a

b

c

d

replicate

a

b

c

d

replicate

a

b

c

d

replicate

a

b

c

d

Comments/Observations: bracketed # indicates number of fish displaying atypical swimming behaviour

15

15(1)

Day 10 Day 10 

Alive Hatched 

14

13 (1)

15(2)

Alive Hatched 

15

13

15

Alive Hatched 

15

15

14

Alive Hatched 

14

13(1)

15

Alive Hatched 

14

15

15

15(1)

Alive Hatched 

14

14

15 (1)

13(2)

Alive Hatched 

15

13

15

14(1)

Alive Hatched 

15

15

14

14

Alive Hatched 

14

13 (1)

15

10

14

15

14

Alive Hatched 

15

15

14

15

Alive Hatched 

15

Alive Hatched 

14

14(2)

15(2)

Alive Hatched 

14

13

15

16-0249

Comments/Observations: bracketed # indicates number of fish displaying atypical swimming behaviour

Day 7 Day 7 Day 7

16-0250
Day 9 

Day 7 Day 7
LAB CTL 16-0248 16-0249 16-0250 16-0251

Comments/Observations: bracketed # indicates number of fish displaying atypical swimming behaviour

Number of Alive Embryos and Hatched Organisms 

Day 8 Day 8 Day 8 Day 8 Day 8 

Comments/Observations: bracketed # indicates number of fish displaying atypical swimming behaviour

LAB CTL 16-0248 16-0249 16-0250 16-0251

15

10

Alive Hatched 

15

15

15

15(1)13(2)

Alive Hatched 

15

Day 9 Day 9 
LAB CTL 16-0248

LAB CTL 16-0248 16-0249 16-0250 16-0251

Day 9 

13(2) 14(1) 14 10

15

15(1)

16-0251
Day 9 

Day 10 Day 10 Day 10 

Alive Hatched 

13

13(1)

15(2)

13(2)

Alive Hatched 

15

13

15

14(1)

Alive Hatched 

15(1)

15

14

14

Alive Hatched 

14

13(1)

15

10

Alive Hatched 

14

15
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Method FMD 32 Day ELS Client NAU104 Reference 16-0248, 16-0249, 16-0250, 16-0251

replicate

a

b

c

d

replicate

a

b

c

d

replicate

a

b

c

d

replicate

a

b

c

d

13(1)

15

10

Alive Hatched 

12

14

15

15(2)

Alive Hatched 

13

12

15

Alive Hatched 

15

13

15

Alive Hatched 

15

15

14

Alive Hatched 

14

13(1)

15

Alive Hatched 

12

14(1)

14

13(1)

15

10

Alive Hatched 

13

15

15

15

LAB CTL 16-0248 16-0249 16-0250 16-0251

Alive Hatched 

13

13

15

Alive Hatched 

15

13

15

Alive Hatched 

15

15

14

Alive Hatched 

14

13(1)

15

Alive Hatched 

14

15

Number of Alive Embryos and Hatched Organisms 

Comments/Observations: bracketed # indicates number of fish displaying atypical swimming behaviour

LAB CTL 16-0248 16-0249 16-0250 16-0251

Day 11 Day 11 Day 11 Day 11 Day 11

11 14(1) 14 10

15

15

Day 12 Day 12 Day 12 Day 12 Day 12

Comments/Observations: bracketed # indicates number of fish displaying atypical swimming behaviour

Alive Hatched 

13

13

15

11

Alive Hatched 

15

13

15

14(1)

Alive Hatched 

15

15

14

14

Alive Hatched 

LAB CTL 16-0248 16-0249 16-0250 16-0251

Comments/Observations: bracketed # indicates number of fish displaying atypical swimming behaviour

LAB CTL 16-0248 16-0249 16-0250 16-0251

Day 13 Day 13 Day 13 Day 13 Day 13

10 14(1) 14 10

15

15(1)

Day 14 Day 14 Day 14 Day 14 Day 14

Comments/Observations: bracketed # indicates number of fish displaying atypical swimming behaviour

Alive Hatched 

13

12

15

10

Alive Hatched 

15

13

15

13

Alive Hatched 

15

15

14

14

Alive Hatched 

14
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Method FMD 32 Day ELS Client NAU104 Reference 16-0248, 16-0249, 16-0250, 16-0251

replicate

a

b

c

d

replicate

a

b

c

d

replicate

a

b

c

d

replicate

a

b

c

d

Alive Hatched 

15

15

14

14

Alive Hatched 

14

12

11

10

Alive Hatched 

12

1410

15(1)

Day 18 Day 18 Day 18 Day 18 Day 18 

Comments/Observations: bracketed # indicates number of fish displaying atypical swimming behaviour

LAB CTL 16-0248 16-0249 16-0250 16-0251

15

10

15

Alive Hatched 

10

12

Alive Hatched 

15

13

Alive Hatched 

15

15

Alive Hatched 

14

12

Alive Hatched 

12(1)

14

LAB CTL 16-0248 16-0249 16-0250 16-0251
Day 17 Day 17 Day 17 Day 17 Day 17

Alive Hatched Alive Hatched 

15

15

14

Alive Hatched 

14

13(1)

14

Alive Hatched 

12

14

Alive Hatched 

15

13

15

Alive Hatched 

15

15

14

Alive Hatched 

14

13(1)

11

Alive Hatched 

Number of Alive Embryos and Hatched Organisms 
LAB CTL 16-0248 16-0249 16-0250 16-0251

Comments/Observations: bracketed # indicates number of fish displaying atypical swimming behaviour

LAB CTL 16-0248 16-0249 16-0250 16-0251

Day 15 Day 15 Day 15 Day 15 Day 15

10 13 14 10

15

15(1)

Alive Hatched 

11

12

15(1)

15

13

15

Day 16 Day 16 Day 16 Day 16 Day 16

Comments/Observations: bracketed # indicates number of fish displaying atypical swimming behaviour

10 13 14 10

15

15(1)

Alive Hatched 

10

12

15(1)

12(1)

14

13

14

14

11(1)

Comments/Observations: bracketed # indicates number of fish displaying atypical swimming behaviour

14

15

13

Alive Hatched 

10

12

15(1)

10

Alive Hatched 

15

13

15

13
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Method FMD 32 Day ELS Client NAU104 Reference 16-0248, 16-0249, 16-0250, 16-0251

replicate

a

b

c

d

replicate

a

b

c

d

replicate

a

b

c

d

replicate

a

b

c

d

Alive Hatched 

12

14

15

13

Alive Hatched 

9

12

11

Alive Hatched 

15

15

15

Alive Hatched 

15

15

14

Alive Hatched 

14

12

11(3)

Alive Hatched 

12

14

12

14

15

13

Comments/Observations: bracketed # indicates number of fish displaying atypical swimming behaviour

LAB CTL 16-0248 16-0249

13

Alive Hatched 

15

15

14

14

Alive Hatched 

14

Alive Hatched 

Number of Alive Embryos and Hatched Organisms 
LAB CTL 16-0248 16-0249 16-0250 16-0251

14(1)

10

Alive Hatched 

15

13

15

16-0250 16-0251

Day 19 Day 19 Day 19 Day 19 Day 19

12

14

15

13

12

11(3)

10

Alive Hatched 

10

12(1)

Day 20 Day 20 Day 20 Day 20 Day 20

Comments/Observations: bracketed # indicates number of fish displaying atypical swimming behaviour

Alive Hatched 

9

12

13(1)

10

Alive Hatched 

15

13

15

13

Alive Hatched 

15

15

14

14

Alive Hatched 

14

12

11(3)

10

Alive Hatched 

LAB CTL 16-0248 16-0249 16-0250 16-0251

Comments/Observations:  bracketed # indicates number of fish displaying atypical swimming behaviour. Large variation in size in replicates 16-0251 c and d.

LAB CTL 16-0248 16-0249 16-0250 16-0251

Day 21 Day 21 Day 21 Day 21 Day 21

9 13 14 10

15

13

Day 22 Day 22 Day 22 Day 22 Day 22

Comments/Observations:   bracketed # indicates number of fish displaying atypical swimming behaviourLots of size variability in all control jars. 16-0250 repilcate c 
stressed/abnormal fish have bent tails.

Alive Hatched 

9

12(1)

11

9

Alive Hatched 

15

15

14

14

Alive Hatched 

15

15

15

13

Alive Hatched 

14

12

11(3)

10
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Method FMD 32 Day ELS Client NAU104 Reference 16-0248, 16-0249, 16-0250, 16-0251

replicate

a

b

c

d

replicate

a

b

c

d

replicate

a

b

c

d

replicate

a

b

c

d

12

11

16-0249

10

Alive Hatched 

12

12

12

12

11

11

9(1)

Alive Hatched 

15

13

15

13

Alive Hatched 

15

15

14

14

Day 25 Day 25 Day 25

Alive Hatched 

9

Alive Hatched 

13

11

10

Alive Hatched 

12

14

12

12

16-0250 16-0251

Alive Hatched 

9

11

Alive Hatched 

15

13

Alive Hatched 

15

15

Alive Hatched 

13

12

LAB CTL 16-0248 16-0249 16-0250 16-0251
Day 25 Day 25

Alive Hatched 

15

15

14

Alive Hatched 

14

12

11

Alive Hatched 

12

14

15

Alive Hatched 

15

15

14

Alive Hatched 

14

12

11(1)

Alive Hatched 

12

14

16-0248 16-0249 16-0250 16-0251

13

Number of Alive Embryos and Hatched Organisms 
LAB CTL

Comments/Observations: bracketed # indicates number of fish displaying atypical swimming behaviour

LAB CTL 16-0248 16-0249 16-0250 16-0251

Day 23 Day 23 Day 23 Day 23 Day 23

9(1) 13 14 10

15(1)

13

Alive Hatched 

9

11

11

Alive Hatched 

15

Day 24 Day 24 Day 24 Day 24 Day 24

Comments/Observations: 

9 13 14 10

12

13

Alive Hatched 

9

11

11

Alive Hatched 

15

13

15

11

9

15

13

14

14

Comments/Observations: bracketed # indicates number of fish displaying atypical swimming behaviour

Day 26 Day 26 Day 26 Day 26 Day 26

Comments/Observations: 

LAB CTL 16-0248
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Method FMD 32 Day ELS Client NAU104 Reference 16-0248, 16-0249, 16-0250, 16-0251

replicate

a

b

c

d

replicate

a

b

c

d

replicate

a

b

c

d

replicate

a

b

c

d

Comments/Observations: bracketed # indicates number of fish displaying atypical swimming behaviour

LAB CTL 16-0248

11

10

12

12

Alive Hatched 

12

Alive Hatched 

12

9

Number of Alive Embryos and Hatched Organisms 
LAB CTL

13

Alive Hatched 

15

15

14

14

15

15

14

Alive Hatched 

13

12

11(1)

Alive Hatched 

13

12 9

10

12

12

16-0249 16-0250 16-0251
Day 28 Day 28 Day 28 Day 28

Alive Hatched 

Day 28

Comments/Observations: bracketed # indicates number of fish displaying atypical swimming behaviour

Alive Hatched 

8

11(2)

11

8

Alive Hatched 

15

13

15

13

Alive Hatched 

15

15

14

14

Alive Hatched 

13

Alive Hatched 

13

12

11

10

16-0248 16-0249 16-0250 16-0251
Day 27 Day 27 Day 27 Day 27 Day 27

9

11

11

9(1)

15

13

15

Alive Hatched Alive Hatched Alive Hatched 

12

11

12

12

12

11

10

Alive Hatched 

12

9

12

12

LAB CTL 16-0248 16-0249 16-0250 16-0251

Comments/Observations: bracketed # indicates number of fish displaying atypical swimming behaviour. 16-0250 replicate C, one fish body is bent. 

LAB CTL 16-0248 16-0249 16-0250 16-0251

Day 29 Day 29 Day 29 Day 29 Day 29

8 13 14

8

11(2)

11

Alive Hatched 

15

13

15

Alive Hatched 

Day 30 Day 30 Day 30 Day 30 Day 30

Comments/Observations: bracketed # indicates number of fish displaying atypical swimming behaviour

Alive Hatched 

8

11(1)

11

7

Alive Hatched 

15

13

15

13

Alive Hatched 

15

15

14

14
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Method FMD 32 Day ELS Client NAU104 Reference 16-0248, 16-0249, 16-0250, 16-0251

replicate

a

b

c

d

replicate

a

b

c

d

Alive Hatched 

Number of Alive Embryos and Hatched Organisms 
LAB CTL 16-0248 16-0249

14

Alive Hatched 

13

12

11

Alive Hatched 

12

8

Comments/Observations: bracketed # indicates number of fish displaying atypical swimming behaviour

15

15

14

Alive Hatched 

13

12

11

Alive Hatched 

12

8

Day 32 Day 32 Day 32 Day 32 Day 32

16-0250 16-0251

Alive Hatched 

158(1)

8

11

13

15

Alive Hatched 

LAB CTL 16-0248 16-0249

Alive Hatched 

16-0250 16-0251

Day 31 Day 31 Day 31 Day 31 Day 31

7 13 14 10

12

12

Comments/Observations: 

7 13 14 10

12

12

8

11

13

15

Alive Hatched 

15

15

8

Alive Hatched 

15
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Method FMD 32 Day ELS Client NAU104 Reference 16-0248, 16-0249, 16-0250, 16-0251

Conc. (%) LAB CTL 16-0248 16-0249 16-0250 16-0251 LAB CTL 16-0248 16-0249 16-0250 16-0251
Day

0 8.0 8.4 8.4 8.4 8.3 0

1 7.9 8.3 8.3 8.3 8.3 1 7.7 8.2 8.3 8.0 8.2

2 8.2 8.4 8.4 8.4 8.4 2 7.9 8.2 8.3 8.1 8.4

3 8.1 8.3 8.2 8.2 8.3 3 8.0 8.1 8.1 8.1 8.4

4 8.1 8.3 8.2 8.2 8.4 4 7.9 8.0 8.0 8.1 8.4

5 8.1 8.2 8.1 8.2 8.2 5 7.5 7.9 8.0 7.9 8.3

6 7.8 8.0 7.9 8.0 8.1 6 7.9 8.1 8.0 7.8 8.3

7 8.1 8.3 8.3 8.2 8.4 7 7.9 8.1 8.1 8.1 8.3

8 8.0 8.2 8.2 8.1 8.3 8 7.9 8.2 8.1 8.1 8.4

0 306 820 770 1479 343 0

1 309 825 784 1451 355 1 304 796 757 1381 341

2 309 792 747 1386 360 2 303 786 782 1441 411

3 311 802 753 1423 346 3 303 776 760 1390 425

4 316 790 750 1416 352 4 311 754 746 1381 360

5 317 783 744 1410 348 5 311 773 765 1423 368

6 320 844 830 1525 363 6 342 793 785 1518 368

7 320 843 833 1275 364 7 324 821 815 1461 446

8 324 844 802 1268 369 8 310 761 779 1297 377

0 7.3 7.3 7.3 7.3 7.2 0

1 7.3 7.3 7.3 7.3 7.3 1 7.3 7.2 7.3 7.2 7.3

2 7.2 7.2 7.3 7.3 7.3 2 7.3 7.1 7.1 7.0 7.1

3 6.9 7.1 7.1 7.1 7.1 3 6.8 6.8 6.8 6.9 6.9

4 7.2 7.3 7.2 7.2 7.2 4 6.9 6.9 6.9 7.0 7.1

5 7.3 7.2 7.2 7.2 7.2 5 6.9 6.8 6.7 6.9 6.7

6 7.2 7.2 7.3 7.2 7.2 6 7.5 7.3 7.1 6.3 7.0

7 7.0 7.1 7.2 7.2 7.2 7 7.1 7.2 7.2 7.1 7.1

8 7.3 7.3 7.3 7.3 7.2 8 7.3 7.2 7.3 7.3 7.3

0 24 24 24 24 24 0

1 24 24 24 24 24 1 24 24 24 24 24

2 25 24 24 24 24 2 24 24 24 24 24

3 26 25 26 26 26 3 24 24 24 24 24

4 24 24 25 25 25 4 24 24 24 24 24

5 24 25 25 25 25 5 24 24 24 24 24

6 25 25 24 25 25 6 24 24 24 24 24

7 25 25 24 25 25 7 24 24 24 24 24

8 24 24 24 24 25 8 24 24 24 24 24

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

Comments:

Conductance (µS/cm) Conductance (µS/cm)

New Solutions Old Solutions

pH (units) pH (units)

Dissolved Oxygen (mg/L) (40-100% saturation) Dissolved Oxygen (mg/L) (40-100% saturation)

Temperature (oC) Temperature (oC)



Fathead Minnow Chemistry Data

Page 16 of 26

Method FMD 32 Day ELS Client NAU104 Reference 16-0248, 16-0249, 16-0250, 16-0251

Conc. (%) LAB CTL 16-0248 16-0249 16-0250 16-0251 LAB CTL 16-0248 16-0249 16-0250 16-0251
Day

9 8.1 8.2 8.3 8.2 8.3 9 8.0 8.3 8.1 8.1 8.4

10 8.0 8.2 8.2 8.2 8.3 10 7.9 8.2 8.1 7.9 8.3

11 8.0 8.1 8.1 8.0 8.2 11 7.9 8.0 8.0 8.0 8.2

12 8.1 8.2 8.2 8.1 8.3 12 7.9 8.0 8.1 8.1 8.4

13 8.1 8.1 8.2 8.1 8.4 13 7.8 8.1 8.2 8.2 8.4

14 8.0 8.3 8.3 8.2 8.4 14 8.0 8.2 8.2 8.1 8.4

15 7.9 8.1 8.1 8.0 8.1 15 7.8 8.0 8.1 8.0 8.2

16 8.0 8.1 8.2 8.0 8.3 16 8.0 8.2 8.1 8.0 8.3

17 8.0 8.2 8.2 8.1 8.3 17 8.1 8.1 8.0 8.0 8.4

9 322 829 837 1270 361 9 320 767 796 1253 366

10 313 841 814 1264 361 10 336 765 802 1242 370

11 319 843 831 1254 367 11 335 764 799 1182 390

12 328 835 806 1227 360 12 334 754 799 1202 387

13 328 876 863 1324 379 13 334 797 795 1112 397

14 331 880 872 1298 380 14 341 799 817 1251 381

15 330 877 863 1297 380 15 323 814 802 1236 400

16 334 875 867 1295 378 16 320 778 762 1235 367

17 329 825 840 1239 385 17 331 787 823 1206 399

9 7.2 7.2 7.2 7.3 7.3 9 7.2 7.3 7.3 7.3 7.2

10 7.5 7.3 7.3 7.3 7.3 10 7.3 7.3 7.3 7.3 7.3

11 7.2 7.2 7.2 7.3 7.2 11 7.3 7.3 7.2 7.3 7.3

12 7.3 7.3 7.3 7.2 7.2 12 7.3 7.3 7.3 7.3 7.3

13 7.2 7.3 7.2 7.2 7.2 13 7.2 7.2 7.3 7.3 7.3

14 7.3 7.3 7.2 7.2 7.2 14 7.3 7.3 7.3 7.3 7.3

15 7.3 7.3 7.3 7.3 7.3 15 7.1 7.1 7.3 7.3 7.1

16 7.3 7.3 7.3 7.3 7.3 16 7.7 7.5 7.6 7.4 7.7

17 7.3 7.3 7.3 7.2 7.2 17 7.5 7.4 7.4 7.5 7.3

9 24 24 24 24 24 9 24 24 24 24 24

10 24 24 24 24 24 10 24 24 24 24 24

11 24 24 24 24 25 11 24 24 24 24 24

12 24 24 24 25 24 12 24 24 24 24 24

13 25 24 25 25 25 13 24 24 24 24 24

14 24 24 25 25 25 14 24 24 24 24 24

15 24 25 25 25 25 15 24 24 24 24 24

16 24 25 25 25 25 16 24 24 24 24 24

17 24 24 24 25 25 17 24 24 24 24 24

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

Dissolved Oxygen (mg/L) (40-100% saturation)

Temperature (oC) Temperature (oC)

New Solutions Old Solutions

pH (units) pH (units)

Conductance (µS/cm) Conductance (µS/cm)

Dissolved Oxygen (mg/L) (40-100% saturation)

Comments:
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Method FMD 32 Day ELS Client NAU104 Reference 16-0248, 16-0249, 16-0250, 16-0251

Conc. (%) LAB CTL 16-0248 16-0249 16-0250 16-0251 LAB CTL 16-0248 16-0249 16-0250 16-0251
Day

18 8.0 8.2 8.2 8.1 8.3 18 7.8 8.1 8.2 7.9 8.3

19 8.0 8.2 8.2 8.2 8.3 19 7.8 8.1 8.1 8.1 8.4

20 8.0 8.1 8.2 8.1 8.1 20 8.1 8.1 8.1 8.3 8.3

21 8.1 8.2 8.2 8.2 8.3 21 8.0 8.2 8.2 8.1 8.4

22 8.0 8.0 8.1 8.0 8.3 22 7.9 8.1 8.0 8.1 8.2

23 8.2 8.2 8.2 8.2 8.3 23 7.9 8.1 8.1 8.0 8.3

24 8.1 8.2 8.2 8.2 8.3 24 8.1 8.1 8.2 8.1 8.3

25 8.1 8.2 8.1 8.2 8.4 25 7.9 8.1 8.1 8.0 8.0

26 8.0 8.1 8.0 8.0 8.2 26 7.9 8.0 8.0 7.9 8.1

18 337 844 832 1229 371 18 330 758 754 1194 370

19 340 870 835 1260 385 19 339 836 813 1230 398

20 330 843 828 1243 366 20 333 792 791 1179 351

21 319 880 875 1255 357 21 342 793 788 1158 394

22 320 849 847 1216 357 22 328 765 813 1133 391

23 322 868 865 1240 360 23 324 773 800 1133 398

24 324 858 820 1226 353 24 323 810 767 1117 353

25 327 858 863 1228 360 25 331 824 801 1175 377

26 330 839 855 1208 355 26 338 780 827 1170 394

18 7.3 7.2 7.3 7.3 7.2 18 7.3 7.2 7.3 7.3 7.2

19 7.3 7.3 7.3 7.3 7.2 19 7.0 6.6 7.2 7.2 7.1

20 7.3 7.3 7.2 7.2 7.2 20 7.3 7.3 7.3 7.2 7.2

21 7.3 7.3 7.2 7.3 7.3 21 7.3 7.2 7.2 7.1 7.1

22 7.2 7.2 7.2 7.2 7.1 22 7.0 7.0 7.0 7.0 7.1

23 7.3 7.2 7.1 7.1 7.2 23 7.3 7.3 7.3 7.3 7.3

24 7.2 7.2 7.3 7.2 7.2 24 7.2 7.2 7.3 7.3 7.4

25 7.2 7.2 7.3 7.2 7.2 25 7.0 7.0 7.0 7.0 7.0

26 7.3 7.3 7.4 7.2 7.2 26 7.3 7.2 7.3 7.2 7.2

18 24 25 24 24 25 18 24 24 24 24 24

19 24 24 24 24 25 19 24 24 24 24 24

20 24 24 25 25 25 20 24 24 24 24 24

21 24 24 24 24 24 21 24 24 24 24 24

22 25 25 25 25 26 22 24 24 24 24 24

23 24 25 26 26 25 23 24 24 24 24 24

24 25 25 24 25 25 24 24 24 24 24 24

25 25 25 23 25 25 25 24 24 24 24 24

26 24 24 25 25 25 26 24 24 24 24 24

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

pH (units) pH (units)

Conductance (µS/cm) Conductance (µS/cm)

New Solutions Old Solutions

Comments: temperature out of range (23oC) for 16-0249 new solution on day 25

Dissolved Oxygen (mg/L) (40-100% saturation) Dissolved Oxygen (mg/L) (40-100% saturation)

Temperature (oC) Temperature (oC)
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Method FMD 32 Day ELS Client NAU104 Reference 16-0248, 16-0249, 16-0250, 16-0251

Conc. (%) LAB CTL 16-0248 16-0249 16-0250 16-0251 LAB CTL 16-0248 16-0249 16-0250 16-0251
Day

27 8.1 8.1 8.2 8.0 8.3 27 7.8 8.0 8.0 8.0 8.3

28 8.1 8.2 8.2 8.2 8.3 28 8.0 8.1 8.2 8.1 8.2

29 8.1 8.1 8.2 8.2 8.2 29 7.7 8.1 8.2 8.1 8.2

30 8.1 8.1 8.1 8.1 8.2 30 7.8 8.1 8.1 8.1 8.2

31 8.1 8.1 8.1 8.1 8.3 31 7.8 8.0 8.1 8.0 8.2

32 32 7.3 8.0 8.0 8.0 8.0

27 357 919 924 1291 374 27 345 871 868 1258 375

28 337 929 911 1250 363 28 384 881 873 1214 380

29 332 931 910 1225 364 29 339 860 867 1178 360

30 337 927 906 1241 359 30 345 829 855 1128 408

31 332 911 862 1193 353 31 337 868 822 1151 361

32 32 335 845 846 1132 381

27 7.3 7.2 7.1 7.1 7.2 27 7.2 7.1 7.0 7.1 7.4

28 7.2 7.2 7.2 7.2 7.2 28 7.3 7.3 7.3 7.3 7.3

29 7.2 7.2 7.1 7.2 7.2 29 7.0 6.9 6.9 7.0 7.2

30 7.2 7.1 7.0 7.1 7.1 30 7.1 7.1 7.1 7.1 7.1

31 7.2 7.2 7.2 7.2 7.1 31 7.1 7.1 7.1 7.2 7.2

32 32 6.8 6.8 7.2 7.3 7.3

27 23 25 26 26 25 27 24 24 24 24 24

28 25 25 25 25 25 28 24 24 24 24 24

29 25 25 26 25 25 29 24 24 24 24 24

30 25 26 26 26 26 30 24 24 24 24 24

31 25 25 25 25 26 31 24 24 24 24 24

32 32 24 24 24 24 24

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

Comments: temperature out of range (23oC) for the control new solution on day 27

Temperature (oC)Temperature (oC)

Dissolved Oxygen (mg/L) (40-100% saturation)Dissolved Oxygen (mg/L) (40-100% saturation)

Conductance (µS/cm)Conductance (µS/cm)

pH (units)pH (units)

Old SolutionsNew Solutions
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Method FMD 32 Day ELS Client NAU104 Reference 16-0248, 16-0249, 16-0250, 16-0251

Conc. 

LAB CTL

Fish Length 
(mm) Fish Length 

(mm) Fish Length 
(mm) Fish Length 

(mm) 
1 13 1 10 1 10 1 12

2 11 2 10 2 10 2 11

3 11 3 13 3 10 3 12

4 11 4 12 4 13 4 7

5 13 5 7 5 10 5 7

6 6 6 7 6 6 6 8

7 6 7 7 7 7 7 7

8 8 8 * 8 7 8 -

9 - 9 - 9 8 9 -

10 - 10 - 10 7 10 -

11 - 11 - 11 * 11 -

12 - 12 - 12 - 12 -

13 - 13 - 13 - 13 -

14 - 14 - 14 - 14 -

15 - 15 - 15 - 15 -

16-0248

Fish Length 
(mm) Fish Length 

(mm) Fish Length 
(mm) Fish Length 

(mm) 
1 8 1 9 1 10 1 8

2 7 2 8 2 9 2 6

3 10 3 8 3 8 3 8

4 8 4 8 4 8 4 10

5 8 5 9 5 10 5 5

6 8 6 9 6 9 6 9

7 9 7 8 7 8 7 9

8 8 8 8 8 8 8 8

9 10 9 10 9 7 9 9

10 9 10 9 10 7 10 9

11 8 11 6 11 9 11 9

12 8 12 10 12 8 12 10

13 9 13 7 13 9 13 10

14 8 14 - 14 8 14 -

15 6 15 - 15 8 15 -

Replicate # _______D________
Normal/ 

Abnormal 

-

-

-

-

-

-

-

Normal

Normal

Normal

Normal

Normal

Normal

Normal

Normal

Normal Normal

Normal Normal

Normal Normal

Normal

Normal

Normal/ 
Abnormal 

Normal

Normal

Normal

Normal

Normal

Normal

Normal

Normal

Replicate # ______A_________

Replicate # ______A_________

Normal

Replicate # ______B_________ Replicate # ______C_________ Replicate # _______D________

-

Normal

Normal

-

-

-

-

-

Normal

*

-

-

-

Normal Normal Normal

Normal/ 
Abnormal 

Normal/ 
Abnormal 

Normal/ 
Abnormal 

Normal Normal Normal

-

Normal

Normal

Normal

*

Normal

-

-

Normal

NormalNormal

Normal

Normal

Normal

Normal/ 
Abnormal 

Normal

Normal

Normal

Normal

Normal

Normal

Normal

Normal

Normal

Normal

Normal

Replicate # ______C_________
Normal/ 

Abnormal 

-

Replicate # ______B_________
Normal/ 

Abnormal 
Normal

Normal

Normal

Normal

Normal

Normal

Normal

-

-

-

-

-

-

Normal

Normal Normal Normal

Normal Normal Normal

Normal Normal Normal

Normal

Normal Normal Normal

Normal Normal Normal

Normal Normal Normal

Normal

Normal Normal Normal

- Normal -

- Normal -

Comments: one fathead minnow was lost during takedown in the control replicate b and c prior to measurements and observations 
being made

Comments: 

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
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Method FMD 32 Day ELS Client NAU104 Reference 16-0248, 16-0249, 16-0250, 16-0251

Conc. 
16-0249

Fish Length 
(mm) Fish Length 

(mm) Fish Length 
(mm) Fish Length 

(mm) 
1 9 1 10 1 9 1 8

2 8 2 9 2 8 2 9

3 7 3 8 3 7 3 9

4 8 4 9 4 9 4 8

5 7 5 8 5 11 5 9

6 8 6 7 6 8 6 9

7 8 7 9 7 8 7 9

8 10 8 9 8 10 8 9

9 9 9 10 9 8 9 7

10 8 10 9 10 7 10 8

11 9 11 8 11 6 11 8

12 7 12 9 12 9 12 8

13 9 13 9 13 8 13 9

14 10 14 8 14 8 14 9

15 9 15 9 15 - 15 -

16-0250

Fish Length 
(mm) Fish Length 

(mm) Fish Length 
(mm) Fish Length 

(mm) 
1 9 1 9 1 9 1 9

2 9 2 9 2 8 2 11

3 10 3 9 3 8 3 10

4 8 4 6 4 7 4 9

5 9 5 7 5 8 5 9

6 8 6 9 6 8 6 10

7 8 7 8 7 10 7 9

8 9 8 7 8 8 8 8

9 8 9 9 9 12 9 11

10 7 10 11 10 10 10 10

11 11 11 7 11 7 11 -

12 10 12 7 12 - 12 -

13 9 13 - 13 - 13 -

14 - 14 - 14 - 14 -

15 - 15 - 15 - 15 -

Replicate # ______A_________ Replicate # ______B_________ Replicate # ______C_________ Replicate # _______D________

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

Normal/ 
Abnormal 

Normal/ 
Abnormal 

Normal/ 
Abnormal 

Normal/ 
Abnormal 

Normal Normal Normal Normal

Normal Normal Normal Normal

Normal Normal Normal Normal

Normal Normal Normal Normal

Normal Normal Normal Normal

Normal Normal Normal Normal

Normal Normal Normal Normal

Normal Normal Normal Normal

Normal Normal Normal Normal

Normal Normal Normal Normal

Normal Normal Normal Normal

Normal Normal - -

Replicate # ______A_________ Replicate # ______B_________ Replicate # ______C_________ Replicate # _______D________

Normal Normal Normal Normal

Normal Normal Normal Normal

Normal Normal Normal Normal

Normal/ 
Abnormal 

Normal/ 
Abnormal 

Normal/ 
Abnormal 

Normal/ 
Abnormal 

Normal Normal Normal Normal

Normal Normal Normal Normal

Normal Normal Normal Normal

Normal Normal Normal Normal

Normal Normal Normal Normal

Normal Normal Normal Normal

Normal Normal Abnormal - S Normal

Normal Normal Normal Normal

Normal Normal Normal Normal

Normal Normal Normal Normal

Normal Normal Normal -

Normal Normal - -

Normal - - -

- - - -

- - - -

Comments 

Comments: C7 Bent body
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Method FMD 32 Day ELS Client NAU104 Reference 16-0248, 16-0249, 16-0250, 16-0251

Conc. 
16-0251

Fish Length 
(mm) Fish Length 

(mm) Fish Length 
(mm) Fish Length 

(mm) 
1 12 1 10 1 11 1 8

2 9 2 8 2 10 2 10

3 10 3 7 3 19 3 9

4 10 4 7 4 9 4 8

5 10 5 8 5 9 5 11

6 9 6 9 6 8 6 10

7 7 7 7 7 9 7 7

8 9 8 9 8 8 8 10

9 10 9 - 9 9 9 8

10 9 10 - 10 8 10 7

11 10 11 - 11 8 11 10

12 10 12 - 12 7 12 10

13 - 13 - 13 - 13 -

14 - 14 - 14 - 14 -

15 - 15 - 15 - 15 -

Replicate # ______A_________ Replicate # ______B_________ Replicate # ______C_________ Replicate # _______D________
Normal/ 

Abnormal 
Normal/ 

Abnormal 
Normal/ 

Abnormal 
Normal/ 

Abnormal 
Normal Normal Normal Normal

Normal Normal Normal Normal

Normal Normal Normal Normal

Normal Normal Normal Normal

Normal Normal Normal Normal

Normal Normal Normal Normal

Normal Normal Normal Normal

Normal Normal Normal Normal

Normal - Normal Normal

Normal - Normal Normal

Normal - Normal Normal

Normal - Normal Normal

- - - -

- - - -

- - - -
Comments 

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

Test Termination 
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Method: FMD 32 Day Client: NAU104 Reference: 16-0248, 16-0249, 16-0250, 16-0251

Initial Weight (mg) (dried pan)
Date: 2016/03/30 Initials: JW Balance: Mettler #1

Conc. LAB CTL 16-0248 16-0249 16-0250 16-0251

Replicate
a 988.70 991.47 1006.21 1011.26 987.84
b 994.23 976.91 973.04 984.93 984.64
c 995.60 1009.01 936.51 986.14 989.55
d 1010.65 995.71 964.47 982.15 987.60
e

Final Weight (mg) (dried pan+organisms)
Date: 2016/04/05 Initials: EP Balance: Mettler #1

Conc. LAB CTL 16-0248 16-0249 16-0250 16-0251

Replicate
a 1008.95 1009.52 1024.87 1032.11 1013.42
b 1015.60 995.59 994.01 1006.08 996.02
c 1014.84 1027.43 958.40 1006.19 1012.00
d 1031.46 1014.65 983.48 1007.66 1011.71
e
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Method: FMD 32 Day Client: NAU104 Reference: 16-0248, 16-0249, 16-0250, 16-0251

Organism weight per replicate (mg)
Dose LAB CTL 16-0248 16-0249 16-0250 16-0251

replicate
a 20.25 18.05 18.66 20.85 25.58
b 21.37 18.68 20.97 21.15 11.38
c 19.24 18.42 21.89 20.05 22.45
d 20.81 18.94 19.01 25.51 24.11
e

Dry Weight per Fish (mg)
Dose LAB CTL 16-0248 16-0249 16-0250 16-0251

replicate
a 2.53 1.20 1.24 1.60 2.13
b 2.67 1.44 1.40 1.76 1.42
c 1.75 1.23 1.56 1.82 1.87
d 2.97 1.46 1.36 2.55 2.01

Average 2.48 1.33 1.39 1.94 1.86



 32 Day Fathead Minnow 
Data Summary 
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Method FMD 32 Day ELS Client NAU104 Reference: 16-0248, 16-0249, 16-0250, 16-0251
 

Concentration: LAB CTL

replicate

a

b

c

d

Average

Concentration: 16-0248

replicate

a

b

c

d

Average

Concentration: 16-0249

replicate

a

b

c

d

Average

Concentration: 16-0250

replicate

a

b

c

d

Average

Concentration: 16-0251

replicate

a

b

c

d

Average

Dry Weight per fish 
(mg)

Incidence of 
Deformities 

100% 53% 53% 10 2.53 0%

100% 47% 47% 9

100% 53% 53% 9

Hatching Success Post Hatch Survival Cumulative Survival 
Average Length 

(mm)

2.97 0%

100% 57% 57% 9 2.48 0%

2.67 0%

100% 73% 73% 9 1.75 0%

100% 100% 100% 8 1.20 0%

Hatching Success Post Hatch Survival Cumulative Survival 
Average Length 

(mm)
Dry Weight per fish 

(mg)
Incidence of 
Deformities 

100% 100% 100% 8 1.23 0%

93% 93% 87% 8 1.44 0%

98% 95% 93% 8 1.33 0%

100% 87% 87% 8 1.46 0%

100% 100% 100% 8 1.24 0%

Hatching Success Post Hatch Survival Cumulative Survival 
Average Length 

(mm)
Dry Weight per fish 

(mg)
Incidence of 
Deformities 

93% 100% 93% 8 1.56 0%

100% 100% 100% 9 1.40 0%

98% 98% 97% 8 1.39 0%

100% 93% 93% 9 1.36 0%

100% 87% 87% 9 1.60 0%

Hatching Success Post Hatch Survival Cumulative Survival 
Average Length 

(mm)
Dry Weight per fish 

(mg)
Incidence of 
Deformities 

100% 73% 73% 9 1.82 9%

93% 86% 80% 8 1.76 0%

93% 82% 77% 9 1.94 2%

80% 83% 67% 10 2.55 0%

100% 80% 80% 10 2.13 0%

Hatching Success Post Hatch Survival Cumulative Survival 
Average Length 

(mm)
Dry Weight per fish 

(mg)
Incidence of 
Deformities 

100% 80% 80% 10 1.87 0%

100% 53% 53% 8 1.42 0%

100% 73% 73% 9 1.86 0%

100% 80% 80% 9 2.01 0%
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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: 20160303FM 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

no chemicals were added to the dilution water
pH (units): 7.1

conductance (µS/cm): 392
dissolved oxygen (mg/L): 9.6

NH4
+ (mg/L): <0.1

hardness (mg CaCO3/L): 191
alkalinity (mg CaCO3/L): 126

total residual chlorine (mg/L): <0.01

Comments: None

                                                

Senior Verifier

The test data and results are authorized and verified correct.
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FM Ref. Tox

toxicant Sodium Chloride (NaCl)
started on 2016/03/07 ended on 2016/03/14

Result (7 d LC50): 2.92 log (mg NaCl/L); geometric mean
Confidence Limits (95%) lower 2.82 upper 3.01

mean 2.90 sd 0.08 cv(%): 11.9
lower upper

warning limits (±2 sd) 2.74 3.05 (95% confidence limits)
control limits (±3 sd) 2.66 3.13 (99% confidence limits)

started on 2016/03/07 ended on 2016/03/14
Result (7 d IC25): 2.67 log (mg NaCl/L); geometric mean

Confidence Limits (95%) lower 2.58 upper 2.75

mean 2.67 sd 0.09 cv(%): 14.3
lower upper

warning limits (±2 sd) 2.48 2.86 (95% confidence limits)
control limits (±3 sd) 2.39 2.95 (99% confidence limits)

notes: sd, standard deviation; cv, coefficient of variance; N/A, could not be calculated

Historical Values
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GENERAL TERMS AND CONDITIONS: 

These terms and conditions are incorporated into and form part of the Chain of Custody between HydroQual Laboratories Ltd. (“HydroQual”) and the party named in the Chain of 

Custody (the “Client”). 

1. Definitions: Capitalized terms shall have the definition ascribed as such in these General Terms and Conditions and the Chain of Custody. 

2. The Services: HydroQual will provide the Services to the Client as listed and described in the Chain of Custody.  

3. Prices: HydroQual may review and change all prices, fees, surcharges or other charges as set out in proposals and/or price quotations if there are changes to HydroQual’s cost beyond HydroQual’s control, including 

changes in legislative requirements, Client variations of sample numbers and Client requests for changes to standard reporting requirements. Notwithstanding condition 3, all quotations are reviewed and updated on a 

yearly basis.  

4. Payment Terms: The Client shall pay HydroQual within 30 days of the invoice date as provided by HydroQual. HydroQual may, for reasonable business reasons, require the Client to arrange for payment in advance. 

5. Quotation Numbers: The Client shall provide the proposal and/or price quotation number to HydroQual (where applicable) to ensure correct pricing. 

6. Taxes: Applicable taxes are not included in prices, surcharges and additional fees and will be added at the time of invoicing. 

7. No Guarantee of Results: The Client is responsible for informing itself on the limitation of the results and acknowledges that the results are not guaranteed. 

8. Standard of Care: HydroQual will use reasonable care and diligence as required by the laws of the province or territory where the sample is tested, subject to that level of care and skill ordinarily exercised by other 

laboratories currently practicing under similar conditions in the same locality, subject to the time limits and financial, physical or other constraints applicable to the Services. No warranty, express or implied, is made. 

9. Storage: Where possible, HydroQual will store samples until a final report is issued to the Client, after which time HydroQual may discard the sample. 

10. Holds: If the Client requests a sample be placed on hold, HydroQual will store the sample for the mutually agreed upon written time and price, after which HydroQual will invoice the Client and discard the sample. 

11. Archives: If the Client requests a sample be archived, HydroQual will store the sample for  a mutually agreed upon written time frame and price, after which HydroQual will invoice the Client and discard the sample. 

12. Handling Protocol: Legal sample handling protocol must be arranged, and provided in writing, before samples are collected. HydroQual will provide a price quotation for legal sample protocol. Samples processed under 

legal protocol are stored indefinitely, subject to a storage charge as advised by HydroQual. 

13. Samples: The quality, condition, content and source of samples stored and tested are not known to HydroQual except as declared and described on the Chain of Custody  completed and submitted by the Client and 

accompanying the sample. 

14. Risk of Loss: HydroQual will use reasonable care to protect samples during storage, however, all samples are stored at the Client’s risk and the Client is responsible for obtaining appropriate insurance, if desired. The 

Client acknowledges that during the performance of the Services samples may be altered, lost, damaged or destroyed and the client forever releases HydroQual from any and all claims the Client may have for any loss or 

damage to the sample. 

15. Environmental: the Client must comply with all applicable environmental legislation, including labeling all hazardous samples to comply with Canada's Workplace Hazardous Materials Information System and the Alberta 

Transfer of Dangerous Goods regulations, and must provide appropriate material safety data sheets that include the nature of the hazard and a contact name and phone number to call for information. The Client shall 

defend, indemnify and hold harmless HydroQual for all loss or damages, including any fine or cost of complying with an order of any government authority, resulting from the Client’s breach of this paragraph. 

16. Hazardous Materials Disposal: HydroQual may return, at the Client’s cost, hazardous material to the Client for disposal. 

17. Hazardous Materials Surcharge: HydroQual may apply an additional surcharge for handling of hazardous samples or samples with Naturally Occurring Radioactive Materials (“NORM”), such as and including without 

limitation, H2S and CN. 

18. Sample Containers: HydroQual may ship sample containers to the Client’s location by the most cost effective means using HydroQual’s preferred courier suppliers, within the specified project timeline. Shipping will be 

charged back to the Client. 

19. Additional Charges: HydroQual may charge the Client:  

(a) for pick-up and delivery services when provided subject in each instance to a minimum charge of $50.00; and, 

(b) for rush service (processing samples and/or reporting). 

20. Large Bottle Orders: The Client shall provide HydroQual with not less than 24 hours’ notice for large bottle orders.  

21. Re-Tests: HydroQual reserves the right to re-test any samples that remain in HydroQual’s possession. Re-tests requested by the Client may be charged to Client and Client agrees to pay for such charges. 

22. Waiver: The Client is responsible for making any assessment regarding the suitability of the Services and the intended results for the Client’s purposes and waives any and all claims against HydroQual that the Client may 

have against HydroQual as a result of the interpretation of the results provided to the Client. The Client shall defend, indemnify and save harmless HydroQual for any and all claims made by any third party against 

HydroQual in respect of all losses however arising from the performance of the Services or the use of any report provided in the performance of the Services. 

23. LIMITATION OF LIABILITY: IN NO EVENT SHALL HYDROQUAL BE RESPONSIBLE FOR ANY CONSEQUENTIAL, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY OR PUNITIVE DAMAGES, WHETHER 

FORESEEABLE OR UNFORESEEABLE (INCLUDING CLAIMS FOR LOSS OF PROFITS OR REVENUE OR LOSSES CAUSED BY STOPPAGE OF OTHER WORK OR IMPAIRMENT OF OTHER ASSETS) INCURRED 

BY THE CLIENT ARISING OUT OF BREACH OR FAILURE OF EXPRESS OF IMPLIED WARRANTY, BREACH OF CONTRACT, BREACH OF WARRANTY, MISREPRESENTATION, NEGLIGENCE, STRICT LIABILITY 

IN TORT OR OTHERWISE. IN ANY EVENT, THE LIABILITY OF HYDROQUAL TO THE CLIENT SHALL BE LIMITED TO THE COST OF TESTING THE SAMPLE AS REQUESTED IN THE CHAIN OF CUSTODY 

UNDER WHICH THE SAMPLE WAS ORIGINALLY DEPOSITED. FOR THE PURPOSES OF THIS PARAGRAPH AND PARAGRAPHS 7, 14, 15, 22, AND 24, AS APPLICABLE, “HYDROQUAL” INCLUDES WITHOUT 

LIMITATIONS ITS DIRECTORS, OFFICERS, EMPLOYEES AND AFFILIATES AND THE “CLIENT” INCLUDES WITHOUT LIMITATION ANY THIRD PARTY THAT MAY HAVE A CLAIM AGAINST HYDROQUAL 

THROUGH THE CLIENT. 

24. Notice of Liability: Notwithstanding paragraph 23, HydroQual shall not be liable to the Client unless the Client provides notice in writing to HydroQual of such loss or damage, together with full particulars thereof, within 30 

days of the Client’s receipt of the report of the analysis of the sample giving rise to such liability. The provisions of this paragraph allocate the risk between the Client and HydroQual, and the fees to be paid by the Client to 

HydroQual reflect this allocation of any such risks and the limitations of liability in these General Terms and Conditions.  

25. Entire Agreement: These General Terms and Conditions, the Chain of Custody and price quotations constitute the entire agreement between the parties and supersede and take precedence over any terms and 

conditions contained in any documentation provided by the Client. HydroQual’s execution of any subsequent documentation from the Client only acknowledges receipt and not acceptance of any terms or conditions therein 

unless expressly stipulated otherwise by HydroQual. If there is a conflict between these General Terms and Conditions and any other document, these General Terms and Conditions prevail.  



CETIS Summary Report Report Date: 

Test Code: 

27Apr-1614:11(p1of 3) 

16287b 117-6464-5336 

Fathead Minnow 32-d Survival and Growth Test Nautilus Environmental 

Batch ID: 17-9144-1564 

Start Date: 03 Mar-16 

Ending Date: 04 Apr-16 

Duration: 

Sample Code 
Control 

FR_UFR1 

FR_FRCP1 

GH_FR1 

CM_MC2 

32d Oh 

Sample ID 

04-1817-4276 

18-7043-2158 

06-8723-2189 

00-6398-7514 

08-8191-0493 

Analyst: Krysta Pearcy Test Type: Survival-Development-Growth 

Protocol: ASTM E1241-05 (2013) Diluent: Mod-Hard Synthetic Water 

Species: Pimephates promelas Brine: 

Source: Aquatox, AR Age: 

Sample Date Receive Date Sample Age Client Name 
03 Mar-16 03 Mar-16 NA Teck Coal 

01 Mar-1611:05 02 Mar-1611:30 37h (1.1 °C) 

01Mar-1609:43 02 Mar-1611:30 38h (1.5 °C) 

01 Mar-1611:30 02 Mar-1611:30 37h (3.8 °C) 

01 Mar-1612:20 03 Mar-16 08:58 36h (4.2 °C) 

Project 

Sample Code Material Type Sample Source Station Location Latitude Longitude 

Control 

FR_UFR1 

FR_FRCP1 

GH_FR1 

CM_MC2 

Water Sample 

Water Sample 

Water Sample 

Water Sample 

Water Sample 

Hatched Rate Summary 

C-% 

Control 

FR_UFR1 
FR_FRCP1 
GH_FR1 
CM_MC2 

Length-mm Summary 

C-o/o 

Control 
FR_UFR1 
FR_FRCP1 
GH_FR1 
CM_MC2 

Count 

4 
4 

4 

4 

4 

Count 
4 
4 

4 
4 
4 

Mean Dry Biomass-mg Summary 

C-% 

Control 
FR_UFR1 
FR_FRCP1 
GH_FR1 
CM_MC2 

Proportion Normal Summary 

C-o/o 

Control 

FR_UFR1 
FR_FRCP1 
GH_FR1 
CM_MC2 

Survival Rate Summary 

C-o/o 
Control 

FR_UFR1 
FR_FRCP1 

Count 

4 
4 

4 

4 
4 

Count 

4 

4 
4 
4 

4 

Count 

4 
4 
4 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Mean 

1 
0.9333 
0.9833 
0.9833 

Mean 

9.312 
9.073 
8.812 
8.48 
8.378 

Mean 

1.361 
1.392 
1.459 
1.342 
1.235 

Mean 

0.9773 
1 

Mean 

0.5667 
0.7333 
0.7667 

Control 

FR_ UFR1 _ Q_04012016_N 

FR_FRCP1_ Q_04012016_N 

GH_FR1_WS_2016_03_01_NP 

CM_MC2_WS_20160301_N 

95% LCL 95% UCL Min 

1 1 

0.7833 
0.9303 
0.9303 

0.8 
0.9333 
0.9333 

95o/o LCL 95% UCL Min 

8.587 10.04 8.8 
7.976 
7.862 
8.177 
8.249 

10.17 
9.762 
8.783 
8.508 

8.125 
8.167 
8.286 
8.267 

95% LCL 95% UCL Min 

1.265 1.458 1.283 
0.7066 
1.199 
1.178 
1.195 

95% LCL 

1 

1 
0.9049 
1 

2.077 
1.72 
1.507 
1.275 

0.7587 
1.337 
1.244 
1.203 

95% UCL Min 

0.9091 

95% LCL 95o/o UCL Min 

0.3829 0.7504 0.4667 
0.5212 
0.6297 

0.9455 
0.9036 

Max 

Max 

9.875 
9.583 
9.6 
8.733 
8.462 

Max 

1.425 
1.705 
1.701 
1.459 
1.263 

Max 

Max 

Std Err 

0 
0 
0.04714 

Std Dev CV% 

0 0.0% 
o o.0°1o 
0.09428 10.1% 

0.01667 0.03333 3.39% 
0.01667 0.03333 3.39% 

Std Err 

0.2275 
0.3446 
0.2985 

Std Dev 

0.4551 
0.6892 
0.5971 

CV% 

4.89%i 
7 .6o/o 
6.78% 

0.09518 0.1904 2.25% 
0.04072 0.08145 0.97% 

Std Err 

0.03028 
0.2154 
0.08192 
0.05171 
0.01266 

Std Err 

0 

0 
0.02273 
0 

0 

Std Err 

Std Dev 

0.06056 
0.4307 
0.1638 
0.1034 
0.02532 

Std Dev 

0 

0 
0.04545 
0 

0 

Std Dev 

CV0/o 
4.45o/o 
30.94% 

11.23o/o 
7.71% 

2.05°/o 

CV% 

0.0o/o 

O.Oo/o 
4.65o/o 
0.0% 

O.Oo/o 

GH_FR1 4 0.9667 0.9054 

0.5333 
0.6667 
0.9333 
0.8667 

0.7333 
0.8 
0.8667 
1 

0.05774 
0.06667 
0.04303 
0.01925 
0.03849 

0.1155 
0.1333 
0.08607 
0.03849 
0.07698 

20.38% 
18.18% 
11.23% 
3.98o/o 
8.25% CM_MC2 4 0.9333 0.8108 

(o11\(0~;_ Co~ C.o~rofl-
" 000-469-187-2 CETIS'M v1.8.7.16 Analyst: __ _ QA: 

%Effect 

O.Oo/o 
O.Oo/o 
6.67o/o 
1.67'% 
1.67% 

o/oEffect 

O.Oo/o 
2.56o/o 
5.36o/o 
8.93% 

1 o.02°1o 

%Effect 

o.0°1o 
-2.27% 

-7.21°/o 
1.4% 
9.28°/o 

%Effect 

O.Oo/(I 
0.0% 

2,27°/o 

O.Oo/o 
O.Oo/o 

%Effect 

0.0o/o 
-29.41 Ofo 

-35.29% 
-70.59o/o 
-64.71% 



CETIS Summary Report Report Date: 27Apr-1614:11(p2of3) 

Test Code: 16287b 117-6464-5336 

Fathead Minnow 32-d Survival and Growth Test Nautilus Environmental 

Hatched Rate Detail 

C-% Rep 1 Rep2 Rep3 Rep4 

Control 1 1 1 
FR_UFR1 1 1 
FR_FRCP1 0.9333 0.8 
GH_FR1 1 0.9333 
CM_MC2 0.9333 

Length-mm Detail 

C-o/o Rep 1 Rep 2 Rep 3 Rep4 
Control 9.875 9.429 8.8 9.143 
FR_UFR1 9.583 8.125 9.583 9 
FR_FRCP1 8.846 8.167 8.636 9.6 
GH_FR1 8.4 8.733 8.286 8.5 
CM_MC2 8.267 8.385 8.4 8.462 

Mean Dry Biomass-mg Detail 

C-% Rep 1 Rep2 Rep 3 Rep4 
Control 1.35 1.425 1.283 1.387 
FR_UFR1 1.705 0.7587 1.497 1.607 
FR_FRCP1 1.39 1.41 1.337 1.701 
GH_FR1 1.244 1.398 1.459 1.267 
CM_MC2 1.203 1.245 1.228 1.263 

Proportion Normal Detail 

C-o/o Rep 1 Rep2 Rep 3 Rep4 
Control 1 1 1 1 
FR_UFR1 1 
FR_FRCP1 0.9091 
GH_FR1 
CM_MC2 

Survival Rate Detail 

C-% Rep 1 Rep2 Rep 3 Rep4 
Control 0.5333 0.5333 0.7333 0.4667 
FR_UFR1 0.8 0.5333 0.8 0.8 
FR_FRCP1 0.8667 0.8 0.7333 0.6667 
GH_FR1 0.9333 0.9333 
CM_MC2 0.8667 0.8667 

000-469-187-2 CETIS'" v1 .8.7.16 Analyst:. __ _ 
QA: ~l</fb 



CETIS Summary Report Report Date: 27 Apr-1614:11(p3 of 3) 

Test Code: 16287b 117-6464-5336 

Fathead Minnow 32-d Survival and Growth Test Nautilus Environmental 

Hatched Rate Binomials 

C-o/o Rep 1 Rep 2 Rep3 Rep4 

Control 15/15 15/15 15/15 15/15 

FR_UFR1 15/15 15/15 15/15 15/15 

FR_FRCP1 15/15 14/15 15/15 12/15 

GH_FR1 15/15 15/15 14/15 15/15 

CM_MC2 15/15 14/15 15/15 15/15 

Proportion Normal Binomials 

C-o/o Rep 1 Rep2 Rep3 Rep4 

Control 8/8 8/8 11/11 717 
FR_UFR1 12/12 8/8 12/12 12/12 

FR_FRCP1 13/13 12/12 10/11 10/10 

GH_FR1 15/15 15/15 14/14 14/14 

CM_MC2 15/15 13/13 15/15 13/13 

Survival Rate B_inomials 

C-% Rep 1 Rep 2 Rep3 Rep4 

Control 8/15 8/15 11/15 7115 

FR_UFR1 12/15 8/15 12/15 12/15 

FR_FRCP1 13/15 12/15 11/15 10/15 

GH_FR1 15/15 15/15 14/15 14/15 

CM_MC2 15/15 13/15 15/15 13/15 

000-469-187-2 CETIS™ v1 .8.7.16 Analyst: __ _ 



CETIS Analytical Report Report Date: 

Test Code: 

27 Apr-1614:11(p1 of 2) 

16287b I 17-6464-5336 

Fathead Minnow 32-d Survival and Growth Test Nautilus Environmental 

Analysis ID: 02-7563-0570 

Analyzed: 27 Apr-1614:10 

Batch ID: 17-9144-1564 

Start Date: 03Mar-16 

Ending Date: 04 Apr-16 

Duration: 32d Oh 

Sample Code Sample ID 

Control 04-1817-4276 

FR_UFR1 18-7043-2158 

FR_FRCP1 06-8723-2189 

GH_FR1 00-6398-7514 

CM_MC2 08-8191-0493 

Sample Code Material Type 

Control Water Sample 

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 

Control FR_UFR1 
Control FR_FRCP1 
Control GH_FR1 
Control CM_MC2 

Data Summary 

C-0/o NR 
Control Negative Contr 60 
FR_UFR1 60 
FR_FRCP1 56 
GH_FR1 59 
CM_MC2 59 

Hatched Rate Detail 

Endpoint: Hatched Rate 
Analysis: STP 2x2 Contingency Tables 

CETIS Version: CET!Sv1.8.7 

Official Results: Yes 

Analyst: Krysta Pearcy Test Type: Survival-Development-Growth 

Protocol: ASTM E1241-05 (2013) Diluent: Mod-Hard Synthetic Water 

Species: Pimepha!es promelas Brine: 

Source: Aquatox, AR Age: 

Sample Date Receive Date Sample Age Client Name 

03 Mar-16 03 Mar-16 NA Teck Coal 

01 Mar-1611:05 02 Mar-1611:30 37h (1.1 °C) 

01Mar-1609:43 02 Mar-1611:30 38h (1.5 °C) 

01 Mar-1611:30 02 Mar-1611:30 37h (3.8 °C) 

01 Mar-1612:20 03 Mar-16 08:58 36h (4.2 °C) 

Sample Source 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Station Location 

Control 

FR_UFR1 _Q_04012016_N 

FR_FRCP1_Q_04012016_N 

GH_FR1_WS_2016_03_01_NP 

CM_MC2_WS_20160301_N 

Latitude 

Alt Hyp Trials Seed Test Result 

C>T NA NA 

Test Stat P-Value P-Type Decision(a:5%1) 

1 1.0000 Exact Non-Significant Effect 

0.05936 0.2374 Exact "Non-Significant Effect 
0.5 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% 
0 60 1 0 o.0°1o 
4 60 0.9333 0.06667 6.67% 

60 0.9833 0.01667 1.67% 

60 0.9833 0.01667 1.67°/o 

Project 

Longitude 

C-% Rep 1 Rep 2 Rep3 Rep4 
Control 1 1 1 1 

FR_UFR1 1 1 

FR_FRCP1 0.9333 0.8 
GH_FR1 0.9333 
CM_MC2 0.9333 

Hatched Rate Binomials 

C-% Rep 1 Rep 2 Rep 3 Rep4 
Control 15115 15115 15115 15115 
FR_UFR1 15/15 15/15 15115 15/15 
FR_FRCP1 15115 14/15 15/15 12/15 
GH_FR1 15115 15115 14115 15115 
CM_MC2 15115 14/15 15115 15115 

000-469-187-2 CETlS™ v1 .8.7.16 Analyst: __ _ 



CETIS Analytical Report 

Fathead Minnow 32~d Survival and Growth Test 

Analysis ID: 02-7563-0570 Endpoint: Hatched Rate 
Analyzed: 27 Apr-16 14:10 Analysis: STP 2x2 Contingency Tables 

Graphics 
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000-469-187-2 CETIS™ v1 .8.7.16 

Report Date: 

Test Code: 

27 Apr-1614:11(p2 of 2) 

16287b I 17-6464-5336 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst:. __ _ QA: JG4 I 
RcoV/ fro f & 



CETIS Analytical Report Report Date: 

Test Code: 

27 Apr-16 14:30 (p 1 of 2) 

16287b I 17-6464-5336 

Fathead Minnow 32-d Survival and Growth Test Nautilus Environmental 

Analysis ID: 12-5393-8833 

Analyzed: 27 Apr-1614:28 

Batch ID: 17-9144-1564 

Start Date: 03 Mar-16 

Ending Date: 04 Apr-16 

Duration: 32d Oh 

Sample Code Sample ID 

FR_UFR1 18-7043-2158 

FR_FRCP1 06-8723-2189 

GH_FR1 00-6398-7514 

CM_MC2 08-8191-0493 

Sample Code Material Type 

FR_UFR1 Water Sample 

FR_FRCP1 Water Sample 

GH_FR1 Water Sample 

CM_MC2 w·ater 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 

FR_UFR1 Upstream Contr 
FR_FRCP1 
GH_FR1 
CM_MC2 

Hatched Rate Detail 

NR 

60 
56 

59 
59 

Endpoint: Hatched Rate CETIS Version: CETISv1.8.7 

Analysis: STP 2x2 Contingency Tables Official Results: Yes 

Analyst: Krysta Pearcy Test Type: Survival-Development-Growth 

Protocol: ASTM E1241-05 (2013) Diluent: Mod-Hard Synthetic Water 

Species: Pimephales promelas Brine: 

Source: Aquatox, AR Age: 

Sample Date Receive Date Sample Age Client Name Project 

01 Mar-1611:05 02 Mar-1611:30 37h (1.1 °C) Teck Coat 

01Mar-1609:43 02 Mar-1611:30 38h (1.5 °C) 

01 Mar-1611:30 02 Mar-1611:30 37h (3.8 °C) 

01 Mar-1612:20 03 Mar-16 08:58 36h (4.2 °C) 

Sample Source Station Location Latitude Longitude 

Teck Coal FR_ UFR1 _ Q_04012016 _ N 

Teck Coal FR_FRCP1_Q_04012016_N 

Teck Coal GH_FR1_WS_2016_03_01_NP 

Teck Coat CM_MC2_WS_20160301_N. 

Alt Hyp Trials Seed Test Result 

C>T NA NA 

Test Stat P-Value P-Type Decision(a:S°lu) 

0.05936 0.1781 Exact Non-Significant Effect 

0.5 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 0.0o/o 
4 60 0.9333 0.06667 6.67°/o 

1 60 0.9833 0.01667 1.67% 

60 0.9833 0.01667 1.67% 

Sample Code Rep 1 Rep2 Rep 3 Rep4 
FR_UFR1 1 1 
FR_FRCP1 0.9333 
GH_FR1 

CM_MC2 0.9333 

Hatched Rate Binomials 

Sample Code Rep 1 Rep 2 
FR_UFR1 15/15 15/15 
FR_FRCP1 15/15 14/15 
GH_FR1 15/15 15/15 
CM_MC2 15/15 14/15 

000-469-187-2 

1 

1 

0.9333 

Rep 3 

15/15 

15/15 

14/15 

15/15 

1 

0.8 

Rep4 

15/15 

12/15 

15/15 

15/15 

CETIS™ v1 .8.7.16 Analyst: __ _ QA: 
Jfii,___ 
j--ww1 ! o/i 



CETIS Analytical Report 

Fathead Minnow 32~d Survival and Growth Test 

Analysis ID: 12-5393-8833 Endpoint: Hatched Rate 
Analyzed: 27 Apr-16 14:28 Analysis: STP 2x2 Contingency Tables 

Graphics 

• • • • 
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000-469-187-2 CETIS™ v1.8.7.16 

Report Date: 
Test Code: 

27 Apr-1614:30 (p 2 of 2) 

16287b I 17-6464-5336 

Nautilus Environmental 

CETIS Version: CET1Sv1 .8.7 

Official Results: Yes 

Analyst:. __ _ 



CETIS Analytical Report Report Date: 

Test Code: 

27 Apr-1614:11(p1 of 2) 

16287b 117-6464-5336 

Fathead Minnow 32-d Survival and Growth Test Nautilus Environmental 

Analysis ID: 04-3606-6778 

Analyzed: 27 Apr-1614:10 

Batch ID: 17-9144-1564 

Start Date: 03 Mar-16 

Ending Date: 04Apr-16 

Duration: 32d Oh 

Sample Code Sample ID 

Control 04-1817-4276 

FR_UFR1 18-7043-2158 

FR_FRCP1 06-8723-2189 

GH_FR1 00-6398-7514 

CM_MC2 08-8191-0493 

Sample Code Material Type 

Control Water Sample 

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 

Control FR_UFR1 
Control FR_FRCP1 
Control GH_FR1 
Control CM_MC2 

Data Summary 

C-% NR 

Control Negative Contr 34 
FR_UFR1 44 
FR_FRCP1 46 
GH_FR1 58 
CM_MC2 56 

Survival Rate Detail 

C-% Rep 1 

Endpoint: SuJVival Rate CETIS Version: CET1Sv1.8.7 

Analysis: STP 2x:2 Contingency Tables Official Results: Yes 

Analyst: Krysta Pearcy Test Type: Survival-Development-Growth 

Protocol: ASTM E1241-05 (2013) Diluent: Mod-Hard Synthetic Water 

Species: Pimephales promelas Brine: 

Source: Aquatox, AR Age: 

Sample Date Receive Date Sample Age Client Name 

03 Mar-16 03 Mar-16 NA Teck Coal 

01 Mar-1611:05 02 Mar-1611:30 37h (1.1 "C) 

01Mar-1609:43 02 Mar-1611:30 38h (1.5 "C) 

01 Mar-1611:30 02 Mar-1611:30 37h (3.8 "C) 

01Mar-1612:20 03 Mar-16 08:58 36h (4.2 "C) 

Sample Source 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Station Location 

Control 

FR_ UFR 1_Q_04012016_ N 

FR_FRCP1_Q_04012016_N 

GH_FR1_WS_2016_03_01_NP 

CM_MC2_WS_20160301_N 

Latitude 

Alt Hyp Trials Seed Test Result 

C>T NA NA 

Test Stat P-Value P-Type Decision(a:S°!o} 

1 1.0000 Exact Non-Significant Effect 
1 1.0000 Exact Non-Significant Effect 

1.0000 Exact Non-Significant Effect 
1.0000 Exact Non-Significant Effect 

R NR+R Prop NR Prop R %,Effect 

26 60 0.5667 0.4333 0.0°!o 
16 60 0.7333 0.2667 -29.41o/o 
14 60 0.7667 0.2333 -35.29% 
2 60 0.9667 0.03333 -70.59% 
4 60 0.9333 0.06667 -64.71%, 

Rep 2 Rep 3 Rep 4 

Project 

Longitude 

Control 

FR_UFR1 

FR_FRCP1 

GH_FR1 

CM_MC2 

0.5333 0.5333 0.7333 0.4667 

Survival Rate Binomials 

C-o/o 

Control 

FR_UFR1 

FR_FRCP1 

GH_FR1 

CM_MC2 

000-469-187-2 

0.8 

0.8667 

Rep 1 

8/15 

12/15 

13/15 

15/15 

15/15 

0.5333 

0.8 

0.8667 

Rep2 

8/15 

8/15 

12/15 

15/15 

13/15 

0.8 0.8 

0.7333 0.6667 

0.9333 0.9333 

1 0.8667 

Rep 3 Rep4 

11/15 7/15 

12/15 12/15 

11/15 10/15 

14/15 14/15 

15/15 13/15 

CETIS'M v1.8.7.16 Analyst: __ _ 



CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 04-3606-6778 Endpoint: Survival Rate 
Analyzed: 27 Apr-1614:10 Analysis: STP 2x2 Contingency Tables 

Graphics 
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000-469-187-2 CETIS'" v1 .8.7.16 

Report Date: 

Test Code: 

27 Apr-16 14:11 (p 2 of 2) 

16287b I 17-6464-5336 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: __ _ 



CETIS Analytical Report Report Date: 

Test Code: 

27 Apr-1614:32 (p 1 of 2) 

16287b I 17-6464-5336 

Fathead Minnow 32-d Survival and Growth Test Nautilus Environmental 

Analysis ID: 18-6589-3746 Endpoint: Survival Rate CETIS Version: CETISv1.8.7 

Analyzed: 27 Apr-16 14:28 Analysis: STP 2x2 Contingency Tables Official Results: Yes 

Batch ID: 17-9144-1564 Analyst: Krysta Pearcy 

Start Date: 03 Mar-16 

Test Type: Survival-Development-Growth 

Protocol: ASTM E1241-05 (2013) Diluent: Mod-Hard Synthetic Water 

Ending Date: 04 Apr-16 

Duration: 32d Oh 

Sample Code Sample ID 

FR_UFR1 18-7043-2158 

FR_FRCP1 06-8723-2189 

GH_FR1 00-6398-7514 

CM_MC2 08-8191-0493 

Sample Code Material Type 

FR_UFR1 Water Sample 

FR_FRCP1 Water Sample 

GH_FR1 Water Sample 

CM_MC2 Water Sample 

Species: Pimephales prome!as 

Source: Aquatox, AR 

Sample Date Receive Date Sample Age 

01 Mar-1611:05 02 Mar-1611:30 37h (1.1 'C) 

01Mar-1609:43 02 Mar-1611:30 38h (1.5 'C) 

01 Mar-1611:30 02 Mar-1611:30 37h (3.8 'C) 

01 Mar-1612:20 03 Mar-16 08:58 36h (4.2 'C) 

Brine: 

Age: 

Client Name 

Teck Coal 

Sample Source Station Location 

Teck Coal FR_UFR1_Q_04012016_N 

Teck Coal FR_FRCP1_Q_04012016_N 

Teck Coal GH_FR1_WS_2016_03_01_NP 

Teck Coal CM_MC2_WS_20160301_N 

Project 

Latitude Longitude 

Data Transform Zeta Alt Hyp Trials Seed Test Result 

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 

FR_UFR1 Upstream Contr 
FR_FRCP1 

GH_FR1 

CM_MC2 

Survival Rate Detail 

Sample Code 

FR_UFR1 

FR_FRCP1 

GH_FR1 

CM_MC2 

Survival Rate Binomials 

Sample Code 

FR_UFR1 

FR_FRCP1 

GH_FR1 

CM_MC2 

000-469-187-2 

NR 

44 
46 

58 

56 

Rep 1 

0.8 

0.8667 

Rep 1 

12/15 

13/15 

15/15 

15/15 

C>T 

Test Stat 

1 

R 

16 
14 

2 

4 

Rep 2 

0.5333 

0.8 

0.8667 

Rep 2 

8/15 

12/15 

15/15 

13/15 

NA NA 

P-Value P-Type Decision(a:5°/o) 

1.0000 Exact Non-Significant Effect 

1.0000 Exact Non-Significant Effect 

1.0000 Exact Non-Significant Effect 

NR+R Prop NR Prop R %Effect 

60 0.7333 0.2667 0.0o/o 
60 0.7667 0.2333 -4.55% 
60 0.9667 0.03333 -31.82% 

60 0.9333 0.06667 -27.27% 

Rep 3 Rep 4 

0.8 0.8 

0.7333 0.6667 

0.9333 0.9333 

0.8667 

Rep 3 Rep4 

12/15 12/15 

11/15 10/15 

14/15 14/15 

15/15 13/15 

CET!S™ v1.8.7.16 Analyst: __ _ 



CETIS Analytical Report 

Fathead Minnow 32·d Survival and Growth Test 

Analysis ID: 18-6589-3746 Endpoint: SuJVival Rate 

Analyzed: 27 Apr-1614:28 Analysis: STP 2x2 Contingency Tables 
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Report Date: 
Test Code: 

27 Apr-16 14:32 (p 2 of 2) 

16287b I 11 -6464-5336 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: __ _ QA: JG« ' 
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CETIS Analytical Report Report Date: 

Test Code: 

27 Apr-1614:11(p1 of 2) 

16287b I 17-6464-5336 

Fathead Minnow 32~d Survival and Growth Test Nautilus Environmental 

Analysis ID: 01-0311-1360 

Analyzed: 27 Apr-1614:10 

Batch ID: 17-9144-1564 

Start Date: 03 Mar-16 

Ending Date: 04Apr-16 

Duration: 32d Oh 

Sample Code Sample ID 

Control 04-1817-4276 

FR_UFR1 18-7043-2158 

FR_FRCP1 06-8723-2189 

GH_FR1 00-6398-7514 

CM_MC2 08-8191-0493 

Endpoint: Mean Dry Biomass-mg CETIS Version: CET1Sv1.8.7 

Analysis: Nonparametric-Control vs Treatments Official Results: Yes 

Test Type: Survival-Development-Growth Analyst: Krysta Pearcy 

Protocol: ASTM E1241-05 (2013) Diluent: Mod-Hard Synthetic Water 

Species: Pimephales promelas Brine: 

Source: Aquatox, AR Age: 

Sample Date Receive Date Sample Age Client Name Project 

03 Mar-16 03 Mar-16 NA Teck Coal 

01 Mar-1611:05 02 Mar-1611:30 37h (1.1 °C) 

01Mar-1609:43 02 Mar-1611:30 38h (1.5 °C) 

01 Mar-1611:30 02 Mar-1611:30 37h (3.8 °C) 

01 Mar-1612:20 03 Mar-16 08:58 36h (4.2 °C) 

Sample Code Material Type Sample Source Station Location Latitude Longitude 

Control Water Sample 

FR_UFR1 Water Sample 

FR_FRCP1 Water Sample 

GH_FR1 Water Sample 

CM_MC2 Water Sample 

Data Transform Zeta 
Untransformed NA 

Steel Many-One Rank Sum Test 

Sample Code vs Sample Code 

Control FR_UFR1 

ANOVATable 

FR_FRCP1 

GH_FR1 

CM_MC2 

Source Sum Squares 

Between 0.1074173 

Error 0.6821497 
------~ 

Total 0. 789567 

Distributional Tests 

Attribute Test 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal · 

Alt Hyp Trials 

C>T NA 

Test Stat Critical 

22 10 

21 10 

17 10 

10 10 

Mean Square 

0.02685432 

0.04547665 

Test Stat 

Variances Bartlett Equality of Variance 19.45 
Distribution Shapiro-Wilk W Norrria!tty 0.8265 

Mean Dry Biomass-mg Summary 

C-% Count Mean 95% LCL 
Control 4 1.361 1.265 
FR_UFR1 4 1.392 0.7066 
FR_FRCP1 4 1.459 1.199 
GH_FR1 4 1.342 1.178 
CM_MC2 4 1.235 1.195 

Mean Dry Biomass-mg Detail 

C-% Rep 1 Rep 2 Rep3 
Control 1.35 1.425 1.283 
FR_UFR1 1.705 0.7587 1.497 
FR_FRCP1 1.39 1.41 1.337 
GH_FR1 1.244 1.398 1.459 
CM_MC2 1.203 1.245 1.228 

000-469-187-2 

Seed 

NA 

Ties 

0 

0 

0 

0 

OF 

4 

15 

19 

Critical 

13.28 

0.866 

OF 

6 

6 

6 

6 

95% UCL 

1.458 

2.077 

1.72 

1.507 

1.275 

Rep4 

1.387 

1.607 

1.701 

1.267 

1.263 

Control 

FR_UFR1_ 0_04012016_N 

FR_FRCP1_ Q_04012016_N 

GH_FR1_WS_2016_03_01_NP 

CM_MC2_WS_20160301_N 

PMSD Test Result 

26.1 o/o 

P-Value P-Type Decision(a:5%) 

0.9864 Asymp Non-Significant Effect 

0.9690 Asymp Non-Significant Effect 

0.6926 Asymp Non-Significant Effect 

0.0350 Asymp Significant Effect 

F Stat P-Value Decision(a:5%) 

0.5905 0.6747 Non-Significant Effect 

P-Value Decision(a:1%) 

0.0006 Unequal Variances 

0.0022 Non-normal Distribution 

Median Min Max Std Err 

1.369 1.283 1.425 0.03028 

1.552 0.7587 1.705 0.2154 

1.4 1.337 1.701 0.08192 
1.333 1.244 1.459 0.05171 
1.237 1.203 1.263 0.01266 

CV% 

4.45°/o 

30.94% 

11.23% 

7.71% 

2.05% 

CETIS'" v1 .8.7.16 Analyst:. __ _ 

%Effect 

0.0% 

-2.27% 

-7.21% 

1.4% 

9.28% 



CETIS Analytical Report 

Fathead Minnow 32~d Survival and Growth Test 

Analysis ID: 01-0311-1360 Endpoint: Mean Dry Biomass-mg 

Analyzed: 27 Apr-1614:10 Analysis: Nonparametric-Control vs Treatments 
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Report Date: 

Test Code: 
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Nautilus Environmental 

CETIS Version: CETISv1.8.7 
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CETIS Analytical Report Report Date: 

Test Code: 

27 Apr-16 14:32 (p 1 of 2) 

16287b I 17-6464-5336 

Fathead Minnow 32-d Survival and Growth Test Nautilus Environmental 

Analysis ID: 00-3966-6873 

Analyzed: 27 Apr-16 14:28 

Batch JD: 17-9144-1564 

Start Date: 03 Mar-16 

Ending Date: 04 Apr-16 

Duration: 32d Oh 

Sample Code Sample ID 

FR_UFR1 18-7043-2158 

FR_FRCP1 06-8723-2189 

GH_FR1 00-6398-7514 

CM_MC2 08-8191-0493 

Endpoint: Mean Dry Biomass-mg 

Analysis: Nonparametric-Control vs Treatments 

Test Type: Survival-Development-Growth 

Protocol: ASTM E1241-05 (2013) 

Species: Pimepha!es promelas 

Source: Aquatox, AR 

CETIS Version: CETISv1 .8.7 

Official Results: Yes 

Analyst: Krysta Pearcy 

Diluent: Mod-Hard Synthetic Water 

Brine: 

Age: 

Sample Date Receive Date Sample Age Client Name Project 

01 Mar-1611:05 02 Mar-1611:30 37h (1.1 °C) Teck Coal 

01Mar-1609:43 02 Mar-1611:30 38h (1.5 °C) 

01 Mar-1611:30 02 Mar-1611:30 37h (3.8 °C) 

01 Mar-1612:20 03 Mar-16 08:58 36h (4.2 °C) 

Sample Code Material Type ~ample Source Station Location Latitude Longitude 

FR_UFR1 Water Sample 

FR_FRCP1 Water Sample 

GH_FR1 Water Sample 

CM_MC2 Water Sample 

Data Transform Zeta 
Untransformed NA 

Steel Many-One Rank Sum Test 

Sample Code .vs 

FR_UFR1 

ANOVA Table 

Sample Code 

FR_FRCP1 

GH_FR1 

CM_MC2 

Source Sum Squares 

Between · 0.107364 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coar 

Alt Hyp Trials 

C>T NA 

Test Stat Critical 

16 10 

14 10 

14 10 

Mean Square 

0.03578798 

FR_ UFR1 _ Q_04012016_ N 

FR_FRCP1_Q_04012016_N 

GH_FR1_WS_2016_03_01_NP 

CM_MC2_WS_20160301_N 

Seed PMSD Test Result 

NA 27 .5o/o 

Ties DF P-Value P·Type Decision(a:5o/o) 

0 6 0.5065 Asymp Non-Significant Effect 

0 6 0.2626 Asymp Non-Significant Effect 

0 6 0.2626 Asymp Non-Significant Effect 

DF F Stat P-Value Decision(a:5°/o) 

3 0.6399 0.6038 Non-Significant Effect 
0.05592888 12 ~E~rr~o~'-----~o~.6~7~1~14""66'------""-"''-"'"-"''------C::-~ 

Total 0.7785106 

Distributional Tests 

Attribute Test Test Stat 
Variances Bartlett Equality of Variance 14.9 
Distribution Shapiro-Wilk W Normality 0.8476 

Mean Dry Biomass-mg Summary 

Sample Code Count Mean 95% LCL 
FR_UFR1 4 1.392 0.7066 
FR_FRCP1 4 1.459 1.199 
GH_FR1 4 1.342 1.178 
CM_MC2 4 1.235 1.195 

Mean Dry Biomass-mg Detail 

Sample Code Rep 1 Rep 2 Rep 3 
FR_UFR1 1.705 0.7587 1.497 
FR_FRCP1 1.39 1.41 1.337 
GH_FR1 1.244 1.398 1.459 
CM_MC2 1.203 1.245 1.228 

000-469-187-2 

15 

Critical P-Value Decision(a:1%} 

11.34 0.0019 Unequal Variances 
0.8408 0.0126 Normal Distribution 

95% UCL Median Min Max 

2.077 1.552 0.7587 1.705 
1.72 1.4 1.337 1.701 
1.507 1.333 1.244 1.459 
1.275 1.237 1.203 1.263 

Rep4 

1.607 

1.701 

1.267 

1.263 

CETIS'M v1.8.7.16 

Std Err CV% %Effect 

0.2154 30.94o/o 0.0% 

0.08192 11.23% -4.84% 

0.05171 7. 71 Ofo 3.58% 
0.01266 2.05% 11.29% 

Analyst: __ _ QA: 
J&U

}.;(a01-0 //I,, 



CETIS Analytical Report 

Fathead Minnow 32~d Survival and Growth Test 

Analysis ID: 00-3966-6873 Endpoint: Mean Dry Biomass-mg 

Analyzed: 27 Apr-16 14:28 Analysis: Nonparametric-Control vs Treatments 
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CETIS Analytical Rep~rt Report Date: 
Test Code: 

27 Apr-1614:11(p1 of 2) 

16287b I 17-6464-5336 

Fathead Minnow 32~d Survival and Growth Test Nautilus Environmental 

Analysis ID: 05-1664-3360 Endpoint: Length-mm CETIS Version: CETISv1 .8.7 

Analyzed: 27 Apr-16 14:11 Analysis: Parametric-Control vs Treatments Official Results: Yes 

Batch ID: 17-9144-1564 Test Type: Survival-Development-Growth Analyst: Krysta Pearcy 

Start Date: 03Mar-16 Protocol: ASTM E1241-05 (2013) Diluent: Mod-Hard Synthetic Water 

Ending Date: 04 Apr-16 Species: Pimephales prome!as Brine: 

Duration: 32d Oh Source: Aquatox, AR Age: 

Sample Code Sample ID 

Control 04-1817-4276 

FR_UFR1 18-7043-2158 

FR_FRCP1 06-8723-2189 

GH_FR1 00-6398-7514 

CM_MC2 08-8191-0493 

Sample Code Material Type 

Control Water Sample 

FR_UFR1 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 

Control FR_UFR1 

ANOVATable 

Source 

Between 

Error 

Total 

Distributional Tests 

Attribute 

FR_FRCP1 

GH_FR1 

CM_MC2 

Sum Squares 

2.464974 

3.244237. 

5.70921 

Test 

Sample Date Receive Date Sample Age Client Name 

03 Mar-16 03 Mar-16 NA Teck Coal 

01 Mar-1611:05 02 Mar-1611:30 37h (1.1 °C) 

01Mar-1609:43 02 Mar-1611:30 38h (1.5 °C) 

01 Mar-1611:30 02 Mar-1611:30 37h (3.8 °C) 

01Mar-1612:20 03 Mar-16 08:58 36h (4.2 °C) 

Sample Source 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Alt Hyp Trials 

C>T NA 

Test Stat Critical 

0.7258 2.356 

1.518 2.356 

2.53 2.356 

2.838 2.356 

Mean Square 

0.6162434 

0.2162824 

Test Stat 

Seed 

NA 

MSD 

0.775 

0.775 

0.775 

0.775 

DF 

4 

15 

19 

Critical 

Station Location 

Control 

FR_UFR1_Q_04012016_N 

FR_FRCP1_Q_04012016_N 

GH_FR1_WS_2016_03_01_NP 

CM_MC2_WS_20160301_N 

Latitude 

PMSD Test Result 

8.32o/o 

OF P-Value P-Type Decision(a:So/o) 

6 0.5033 CDF Non-Significant Effect 

6 0.1984 CDF Non-Significant Effect 

6 0.0363 CDF Significant Effect 

6 0.0202 CDF Significant Effect 

F Stat P-Value Decision(a:5%) 

2.849 0.0611 Non-Significant Effect 

P-Value Decision{a:1o/o) 
Variances Bartlett Equality of Variance 10.66 13.28 0.0306 Equal Variances 
Distribution Shapiro-Wilk W Normality 0.9562 0.866 0.4709 Normal Distribution 

Length-mm Summary 

C-% Count Mean 95% LCL 95% UCL Median Min Max Std Err 
Control 4 9.312 8.587 10.04 9.286 8.8 9.875 0.2275 
FR_UFR1 4 9.073 7.976 10.17 9.292 8.125 9.583 0.3446 
FR_FRCP1 4 8.812 7.862 9.762 8.741 8.167 9.6 0.2985 
GH_FR1 4 8.48 8.177 8.783 8.45 8.286 8.733 0.09518 
CM_MC2 4 8.378 8.249 8.508 8.392 8.267 8.462 0.04072 

Length-mm Detail 

C-o/o Rep 1 Rep2 Rep 3 Rep 4 
Control 9.875 9.429 8.8 9.143 
FR_UFR1 9.583 8.125 9.583 9 
FR_FRCP1 8.846 8.167 8.636 9.6 

GH_FR1 8.4 8.733 8.286 8.5 
CM_MC2 8.267 8.385 8.4 8.462 

000-469-187-2 CETIS'" v1 .8.7.16 Analyst: 

Project 

Longitude 

CV0/o %,Effect 

4.89% 0.0°/o 

7.6% 2.56% 

6.78% 5.36% 

2.25% 8.93o/o 

0.97°/o 10.02% 

QA c}(j(,__ 
. µQ.Li (1/ffo 



CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 05-1664-3360 Endpoint: Length-mm 
Analyzed: 27 Apr-16 14:11 Analysis: Parametric-Control vs Treatments 
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CETIS Analytical Report Report Date: 

Test Code: 

27 Apr-16 14:32 (p 1 of 2) 

16287b I 17-6464-5336 

Fathead Minnow 32-d Survival and Growth Test Nautilus Environmental 

.Analysis ID: 11-1887-2142 Endpoint: Length-mm CETIS Version: CET1Sv1 .8.7 

Analyzed: 27 Apr-16 14:28 Analysis: Parametric-Control vs Treatments Official Results: Yes 

Batch ID: 17-9144-1564 Analyst: Krysta Pearcy 

Start Date: 03 Mar-16 

Test Type: Survival-Development-Growth 

Protocol: ASTM E1241-05 (2013) Diluent: Mod-Hard Synthetic Water 

Ending Date: 04 Apr-16 Species: Pimephales promelas Brine: 

Duration: 32d Oh Source: Aquatox, AR Age: 

Sample Code Sample ID 

FR_UFR1 18-7043-2158 

FR_FRCP1 06-8723-2189 

GH_FR1 00-6398-7514 

CM_MC2 08-8191-0493 

Sample Code Material Type 

FR_UFR1 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 

FR_FRGP1 

GH_FR1 

GM_MG2 

Sum Squares 

1.211711 

2.622928 

3.834639 

Test 

Sample Date Receive Date Sample Age Client Name 

01 Mar-1611:05 02 Mar-1611:30 37h (1.1 °C) Teck Coal 

01Mar-1609:43 02 Mar-1611:30 38h (1.5 °C) 

01 Mar-1611:30 02 Mar-1611:30 37h (3.8 "C) 

01 Mar-1612:20 03 Mar-16 08:58 36h (4.2 °C) 

Sample Source Station Location Latitude 

Teck Coal FR_ UFR1_Q_04012016_N 

Teck Coal FR_FRGP1_ Q_04012016_N 

Teck Coar GH_FR1_WS_2016_03_01_NP 

Teck Coal GM_MC2_WS_20160301_N 

Alt Hyp Trials Seed PMSD Test Result 

G>T NA NA 8.33o/o 

Test Stat Critical MSD OF P-Value P-Type Decision(a:5%} 

0.7884 2.287 0.756 6 0.4205 GDF Non-Significant Effect 

1.794 2.287 0.756 6 0.1125 GDF Non-Significant Effect 

2.101 2.287 0.756 6 0.0685 CDF Non-Significant Effect 

Mean Square OF F Stat P-Value Decision(a:5%) 

0.4039038 3 1.848 0.1923 Non-Slgn'iflcant Effect 

0.2185773 12 

15 

Test Stat Critical P-Value Decision{a:1 o/o) 
Variances Bartlett Equality of Variance 10.61 11.34 0.0141 Equal Variances 
Distribution Shapiro-Wilk W Normality 0.933 0.8408 0.2716 Normal Distribution 

Length-mm Summary 

Sample Code Count Mean 95% LCL 95°/o UCL Median Min Max Std Err 

FR_UFR1 4 9.073 7.976 10.17 9.292 8.125 9.583 0.3446 
FR_FRGP1 4 8.812 7.862 9.762 8.741 8.167 9.6 0.2985 
GH_FR1 4 8.48 8.177 8.783 8.45 8.286 8.733 0.09518 
GM_MG2 4 8.378 8.249 8.508 8.392 8.267 8.462 0.04072 

Length-mm Detail 

Sample Code Rep 1 Rep2 Rep 3 Rep4 
FR_UFR1 9.583 8.125 9.583 9 
FR_FRGP1 8.846 8.167 8.636 9.6 
GH_FR1 8.4 8.733 8.286 8.5 
GM_MG2 8.267 8.385 8.4 8.462 

Project 

Longitude 

CV% %Effect 

7.6% O.O°t:i 
6.78% 2.87% 

2.25o/o 6.54°/o 

0.97% 7.66°/o 

000-469-187-2 GETIS'M v1.8.7.16 Analyst: __ _ QA JGu 
. Htv..1 JI/I & 



CETIS Analytical Report 

Fathead Minnow 32·d Survival and Growth Test 

Analysis ID: 11-1887-2142 Endpoint: LengthMmm 
Analyzed: 27 Apr-1614:28 Analysis: ParametricMControl vs Treatments 
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CETIS Analytical Report Report Date: 

Test Code: 

27 Apr-1614:11(p1 of 2) 

16287b 117-6464-5336 

Fathead Minnow 32~d Survival and Growth Test Nautilus Environmental 

Analysis ID: 02-6249-2511 

Analyzed: 27 Apr-16 14:11 

Batch ID: 17-9144-1564 

Start Date: 03 Mar-16 

Ending Date: 04 Apr-16 

Duration: 32d Oh 

Sample Code Sample ID 

Control 04-1817-4276 

FR_UFR1 18-7043-2158 

FR_FRCP1 06-8723-2189 

GH_FR1 00-6398-7514 

CM_MC2 08-8191-0493 

Sample Code Material Type 

Control Water Sample 

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 

Control FR_UFR1 
Control FR_FRCP1 

Control GH_FR1 
Control CM_MC2 

Data Summary 

C-% NR 

Control Negative Contr 34 
FR_UFR1 44 
FR_FRCP1 45 
GH_FR1 58 
CM_MC2 56 

Proportion Normal Detail 

C-o/o Rep 1 
Control 1 

FR_UFR1 

FR_FRCP1 

GH_FR1 

CM_MC2 

Proportion Normal Binomials 

C-% Rep 1 
Control 8/8 

FR_UFR1 12112 

FR_FRCP1 13/13 
GH_FR1 15/15 

CM_MC2 15/15 

000-469-187-2 

Endpoint: Proportion Normal CETIS Version: CETISv1.8.7 

Analysis: STP 2x2 Contingency Tables Official Results: Yes 

Analyst: Krysta Pearcy Test Type: Suivival-Development-Growth 

Protocol: ASTM E1241-05 (2013) Diluent: Mod-Hard Synthetic Water 

Species: Pimephales prome!as Brine: 

Source: Aquatox, AR Age: 

Sample Date Receive Date Sample Age Client Name 

03 Mar-16 03 Mar-16 NA Teck Coal 

01 Mar-1611:05 02 Mar-1611:30 37h (1.1 °C) 

01Mar-1609:43 02 Mar-1611:30 38h (1.5 °C) 

01 Mar-1611:30 02 Mar-1611:30 37h (3.8 °C) 

01 Mar-1612:20 03 Mar-16 08:58 36h (4.2 °C) 

Sample Source 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Station Location 

Control 

FR_UFR1_Q_04012016_N 

FR_FRCP1_Q_04012016_N 

GH_FR1_WS_2016_03_01_NP 

CM_MC2_WS_20160301_N 

Project 

Latitude Longitude 

Alt Hyp Trials Seed Test Result 

C>T NA NA 

Test Stat P-Value P-Type Decision(a:So/o) 

1 1.0000 Exact Non-Significant Effect 
0.575 1.0000 Exact Non-Significant Effect 

1.0000 Exact Non-Significant Effect 

1.0000 Exact Non-Significant Effect 

R NR+R Prop NR Prop R %Effect 

0 34 1 0 0.0% 
0 44 0 0.0°/o 
1 46 0.9783 0.02174 2.17% 
0 58 1 0 0.0% 
0 56 0 0.0% 

Rep 2 Rep 3 Rep4 

1 1 1 

1 

0.9091 

1 

Rep 2 Rep3 Rep4 

8/8 11/11 717 

8/8 12/12 12112 

12/12 10/11 10/10 

15/15 14/14 14/14 

13/13 15/15 13/13 

CETIS'M v1.8.7.16 Analyst: __ _ 



CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 02-6249-2511 Endpoint: Proportion Normal 
Analyzed: 27 Apr-16 14:11 Analysis: STP 2x2 Contingency Tables 

Graphics 

• • • • • 

'·' 

000-469-187-2 CETIS'M v1.8.7.16 

Report Date: 
Test Code: 

27 Apr-1614:11(p2 of 2) 

16287b I 17-6464-5336 

Nautilus Environmental 

CETIS Version: CET1Sv1.8.7 

Official Results: Yes 

Analyst: __ _ QA: JG«. I . /] 
Miit1 H f\O 



CETIS Analytical Report Report Date: 

Test Code: 

27 Apr-1614:32 (p 1 of 2) 

16287b 117-6464-5336 

Fathead Minnow 32-d Survival and Growth Test Nautilus Environmental 

Analysis ID: 04-4709-0490 

Analyzed: 27 Apr-16 14:28 

Batch ID: 17-9144-1564 

Start Date: 03 Mar-16 

Ending Date: 04 Apr-16 

Duration: 32d Oh 

Sample Code Sample ID 

FR_UFR1 18-7043-2158 

FR_FRCP1 06-8723-2189 

GH_FR1 00-6398-7514 

CM_MC2 08-8191-0493 

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 

FR_UFR1 Upstream Contr 
FR_FRCP1 

GH_FR1 

CM_MC2 

Proportion Normal Detail 

NR 

44 

45 

58 

56 

Endpoint: Proportion Normal CETIS Version: CETISv1.8.7 

Analysis: STP 2x2 Contingency Tables Official Results: Yes 

Analyst: Krysta Pearcy Test Type: Survival-Development-Growth 

Protocol: ASTM E1241-05 (2013) Diluent: Mod-Hard Synthetic Water 

Species: Pimephales prome!as Brine: 

Source: Aquatox, AR Age: 

Sample Date Receive Date Sample Age Client Name Project 

01 Mar-1611:05 02 Mar-1611:30 37h (1.1 °C) Teck Coal 

01 Mar-16 09:43 02 Mar-16 11 :30 38h (1.5 °C) 

01 Mar-1611:30 02 Mar-1611:30 37h (3.8 °C) 

01 Mar-1612:20 03 Mar-16 08:58 36h (4.2 °C) 

Sample Source Station Location Latitude Longitude 

Teck Coal FR_UFR1_Q_04012016_N 

Teck Coal FR_FRCP1_ Q_04012016_N 

Teck Coal GH_FR1_WS_2016_03_01_NP 

Teck Coal CM_MC2_WS_20160301_N 

Alt Hyp Trials Seed Test Result 

C>T NA NA 

Test Stat P-Value P-Type Decision{a:5%) 

0.5111 1.0000 Exact Non-Significant Effect 
1.0000 Exact Non-Significant Effect 

1.0000 Exact Non-Significant Effect 

R NR+R Prop NR Prop R 0/oEffect 

0 44 1 0 o.0°1o 
1 46 0.9783 0.02174 2.17% 
0 58 1 0 O.Oo/o 
0 56 0 0.0%1 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 

FR_UFR1 1 1 1 1 

FR_FRCP1 0.9091 

GH_FR1 1 

CM_MC2 

Proportion Normal Binomials 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 
FR_UFR1 12/12 8/8 12/12 12/12 

FR_FRCP1 13113 12/12 10/11 10110 

GH_FR1 15115 15/15 14114 14114 

CM_MC2 15115 13113 15115 13113 

000-469-187-2 CETIS™ v1.8.7.16 Analyst: __ _ QA: Jf34 
H'""f ll/tlo 



CETIS Analytical Report Report Date: 27 Apr-1614:32 (p 2 of 2) 

Test Code: 16287b 117-6464-5336 

Fathead Minnow 32wd Survival and Growth Test Nautilus Environmental 

Analysis ID: 04-4709-0490 Endpoint: Proportion Normal CETIS Version: CETISv1.8.7 

Analyzed: 27 Apr-1614:28 Analysis: STP 2x2 Contingency Tables Official Results: Yes 

Graphics 

• • • 

000-469-187-2 CETIS™ v1.8.7.16 Analyst: __ _ 



CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 12-0294-9137 Endpoint: Hatched Rate 

Report Date: 

Test Code: 

23 Jun-1614:11(p1 of 1) 

16287a I 09-9411-3039 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Analyzed: 23 Jun-1614:11 Analysis: Single 2x2 Contingency Table Official Results: Yes 

Batch ID: 06-3076-6015 Analyst: Krysta Pearcy 

Start Date: 03Mar-16 

Test Type: Survival-Development-Growth 

Protocol: ASTM E1241-05 (2013) Diluent: Mod-Hard Synthetic Water 

Ending Date: 04 Apr-16 Species: Pimephales promelas 

Duration: 32d Oh Source: Aquatox, AR 

Sample Code Sample ID Sample Date Receive Date 

Control 

Lab Control 

04-1817-4276 

06-8249-3611 

03 Mar-16 03Mar-16 

01 Mar-16 01 Mar-16 

Sample Code Material Type Sample Source 

Control 

Lab Control 

Water Sample 

Lab Control 

Data Transform Zeta 

Untransformed 

Fisher Exact Test 

Sample vs Sample 

Control Lab Control 

Data Summary 

Sample Code NR 

Control© Negative Contr 58 

Lab Control© Lab Water 60 

Hatched Rate Detail 

Sample Code 

Control (9 
Lab Control (!:) 

Hatched Rate Binomials 

Sample Code 

Control (9 
Lab Control @ 

Graphics 

.. 

... 

• 

Rep 1 

0.9333 

Rep 1 

14/15 

15/15 

Teck Coal 

Teck Coal 

Alt Hyp 

C>T 

Test Stat 

1 

R 

2 

0 

Rep2 

0.9333 

Rep 2 

14/15 

15/15 

• 

Trials 

NA 

P-Value 

1.0000 

NR+ R 

60 

60 

Rep 3 

Rep3 

15/15 

15/15 

•• _________ ...L_ ________ --" 

0 \l,e3Jor fY\ \\\,\l (o"\ro1 

® Co pp.'f c.o ry\WQ._ 

Seed 

NA 

P-Type 

Exact 

Prop NR 

0.9667 

Rep4 

Rep4 

15/15 

15/15 

Brine: 

Age: 

Sample Age Client Name Project 

NA Teck Coal 

48h 

Station Location Latitude Longitude 

Control 
Lab Control 

Test Result 

Decision(a:5%) 

Non-Significant Effect 

Prop R %Effect 

0.03333 O.Oo/o 

0 -3.45°/o 

000-469-187-1 CETIS'" v1.8.7.16 Analyst:. __ _ 



CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 20-0415-3228 Endpoint: Survival Rate 

Report Date: 

Test Code: 

23 Jun-1614:12 (p 1 of 1) 

16287a I 09-9411-3039 

Nautilus Environmental 

CETIS Version: CET1Sv1 .8.7 

Analyzed: 23 Jun-16 14:11 Analysis: Single 2x2 Contingency Table Official Results: Yes 

Batch ID: 06-3076-6015 Analyst: Krysta Pearcy 

Start Date: 03 Mar-16 

Test Type: Survival-Development-Growth 

Protocol: ASTM E1241-05 (2013) Diluent: Mod-Hard Synthetic Water 

Ending Date: 04 Apr-16 Species: Pimephales promelas 

Duration: 32d Oh Source: Aquatox, AR 

Sample Code Sample ID Sample Date Receive Date 

Control 04-1817-4276 03Mar-16 03 Mar-16 

Lab Control 06-8249-3611 01 Mar-16 01 Mar-16 

Sample Code Material Type Sample Source 

Control Water Sample Teck Coal 

Lab Control Lab Control Teck Coal 

Data Transform Zeta Alt Hyp Trials Seed 

Untransfor'med C>T NA NA 

Fisher Exact Test 

Sample vs Sample Test Stat P-Value P-Type 

Control i!J Lab Control (f) 0.0002338 0.0002 Exact 

Data Summary 

Sample Code NR R NR+ R Prop NR 

Control (!) Negative Contr 52 8 60 0.8667 
Lab Control (DLab Water 34 26 60 0.5667 

Survival Rate Detail 

Sample Code Rep 1 Rep2 Rep3 Rep4 
Control (9 0.8667 0.9333 0.8667 0.8 

Lab Control (!;) 0.5333 0.5333 0.7333 0.4667 

Survival Rate Binomials 

Sample Code Rep 1 Rep2 Rep 3 Rep4 
Control CD 13/15 14/15 13/15 12/15 

Lab Control @) 8/15 8/15 11/15 7115 

Graphics 

'' 

Brine: 

Age: 

Sample Age Client Name 

NA Teck Coal 

48h 

Station Location Latitude 

Control 

Lab Control 

Test Result 

Decision( a: 5o/o) 

Significant Effect 

Prop R o/oEffect 

0.1333 0.0%1 
0.4333 34.62%1 

CD R~kJ r/\\~W CoAiroL 

® CDffRr Co!Tl-roQ· 

Project 

Longitude 

000-469-187-1 CETIS'M v1.8.7.16 Analyst: __ _ 



CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 02-0329-6203 

Analyzed: 23 Jun-16 14:11 

Batch ID: 06-3076-6015 

Start Date: 03 Mar-16 

Ending Date: 04 Apr-16 

Duration: 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: 

23 Jun-1614:12 (p 1 of 2) 

16287a I 09-9411-3039 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Krysta Pearcy 
Diluent: Mod-Hard Synthetic Water 

Brine: 

Age: 

Sample Code Sample ID Sample Date Receive Date Sample Age Client Name Project 

Control 04-1817-4276 

Lab Control 06-8249-3611 

03 Mar-16 

01 Mar-16 

03Mar-16 

01 Mar-16 

NA 

48h 

Teck Coal 

Sample Code Material Type Sample Source Station Location Latitude Longitude 

Control Water Sample 

Lab Control Lab Control 

Data Transform Zeta 

Untransformed NA 

Equal Variance t Two-Sample Test 

Sample Code vs Sample Code 

Control© La_b Control © 
ANOVA Table 

Source Sum Squares 

Between 0.03336858 

Error 0.02711976 
Total 0.06048834 

Distributional Tests 

Attribute Test 

Variances Variance Ratio F 

Teck Coal 

Teck Coal 

Alt Hyp Trials 

C>T NA 

Test Stat Critical 

-2.717 1.943 

Mean Square 

0.03336858 

0.00451996 

Test Stat 

1.465 
Distribution Shapiro-Wilk W Normality 0.9548 

Mean Dry Biomass-mg Summary 

Sample Code Count Mean 

Control 0 4 1.232 
Lab Control © 4 1.361 

Mean Dry Biomass-mg Detail 

Sample Code Rep 1 Rep 2 
Control (!) 1.329 1.181 
Lab Control © 1.35 1.425 

0(1,~; MUW (on\•oX. 

([) Coprer C.oo\roiL 

000-469-187-1 

95%1 LCL 

1.115 

1.265 

Rep 3 

1.169 

1.283 

Control 

Lab Control 

Seed PMSD Test Result 

NA 7.5% 

MSD OF P-Value P-Type Decision(a:5%) 

0.092 6 0.9826 GDF Non-Significant Effect 

OF F Stat P-Value Decision{a:So/n) 

7.382 0.0348 Significant Effect 

6 
7 

Critical P-Value Decision(a:1 o/n) 

47.47 0.7614 Equal Variances 
0.6451 0.7595 Normal Distribution 

95n/n UCL Median Min Max Std Err cvn;() %1Effect 

1.349 1.215 1.169 1.329 0.03665 5.95% o.0°1n 
1.458 1.369 1.283 1.425 0.03028 4.45°/o -10.48% 

Rep4 

1.249 

1.387 

CETIS'M v1.8.7.16 Analyst: __ _ 



CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 02-0329-6203 
Analyzed: 23 Jun-16 14:11 

Graphics 

Endpoint: Mean Dry Biomass-mg 
Analysis: Parametric-Two Sample 

0.>00 [ 

OHIS ~ 

M"l 

' I o.ws 

0>00 

·~ 

• 
-!.$ 

000-469-187-1 CETIS™ v1 .8.7.16 

Report Date: 

Test Code: 

23 Jun-1614:12 (p 2 of 2) 
16287a t 09-9411-3039 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

• 
• 

"" 
Ronklt> 

• 

• • 

00 

Analyst: __ _ 

,, 

QA dC1A. I 
1(;.k{ n n 



CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 16-9588-6324 
Analyzed: 23 Jun-16 14:11 

Batch ID: 06-3076-6015 

Start Date: 03 Mar-16 

Ending Date: 04 Apr-16 

Duration: 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: 

23 Jun-16 14:12 (p 1 of 2) 
16287a I 09-9411-3039 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: Krysta Pearcy 

Diluent: Mod-Hard Synthetic Water 

Brine: 

Age: 

Sample Code Sample ID Sample Date Receive Date Sample Age Client Name Project 
Control 04-1817-4276 

Lab Control 06-8249-3611 

Sample Code Material Type 

Control Water Sample 
Lab Control Lab Control 

Data Transform Zeta 
Untransformed NA 

Equal Variance t Two-Sample Test 

Sample Code vs 
Control © 

ANOVA Table 

Source 
Between 
Error 
Total 

Distributional Tests 

Attribute 

Variances 

Sample Code 
Lab Control (9 

Sum Squares 
0.008037193 
0.8376089 
0.8456461 

Test 
Variance Ratio F 

03 Mar-16 

01 Mar-16 

Sample Source 
Teck Coal 

Teck Coal 

Alt Hyp Trials 

C>T NA 

03 Mar-16 

01 Mar-16 

Seed 

NA 

Test Stat Critical MSD 
0.2399 1.943 0.513 

Mean Square OF 

0.008037193 1 
0.1396015 6 

7 

Test Stat Critical 
2.872 47.47 

NA 

48h 

Teck Coal 

Station Location Latitude 

Control 

Lab Control 

PMSD Test Result 

5.48% 

OF P-Value P-Type Decision{ a:5°/o) 

6 0.4092 CDF Non-Significant Effect 

F Stat P-Value Decision{a:5°/o) 
0.05757 0.8184 Non-Significant Effect 

P~Value Decision(a:1°/o) 
0.4093 Equal Variances 

Longitude 

Distribution Shapiro-Wilk W Normality 0.9763 0.6451 0.9425 Normal Distribution 

Length-mm Summary 

Sample Code Count 
Control © 4 
Lab Control© 4 

Length-mm Detail 

Sample Code Rep 1 
Control (!) 9.38 
Lab Control© 9.875 

0Yw M\\W Cno~rol_ 

® Coj>p:U (or,\ rofe-

000-469-187-1 

Mean 95°/o LCL 
9.375 8.948 
9.312 8.587 

Rep2 Rep 3 

9 9.62 

9.429 8.8 

95% UCL Median Min Max Std Err CV% °lo Effect 
9.802 9.44 9 9.62 0.1343 2.86% 0.0% 
10.04 9.286 8.8 9.875 0.2275 4.89°/o 0.68% 

Rep4 

9.5 

9.143 

CETIS'" v1.8.7.16 Analyst:. __ _ 



CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 16-9588-6324 Endpoint: Length-mm 
Analyzed: 23 Jun-16 14:11 Analysis: Parametric-Two Sample 

Graphics 

• • U um.. H HHH HHHHHH HLHHH~HHHLH 
i«;«tNoll 
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• 
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000-469-187-1 CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

23 Jun-1614:12 (p 2 of 2) 

16287a I 09-9411-3039 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

• 

• 
• • 

0.> \.0 

Rookltt 

Analyst: __ _ QA: 



CETIS Analytical Report Report Date: 

Test Code: 

23 Jun-16 14:12 (p 1 of 1) 

16287 a I 09-9411-3039 

Fathead Minnow 32-d Survival and Growth Test Nautilus Environmental 

Analysis ID: 13-8846-4017 Endpoint: Proportion Normal CETIS Version: CET1Sv1.8.7 

Analyzed: 23Jun-1614:11 Analysis: Single 2x2 Contingency Table Official Results: Yes 

Batch ID: 06-3076-6015 

Start Date: 03 Mar-16 

Ending Date: 04 Apr-16 

Duration: 32d Oh 

Sample Code Sample ID 

Control 04-1817-4276 

Lab Control 06-8249-3611 

Sample Code Material Type 

Control Water Sample 

Lab Control Lab Control 

Data Transform Zeta 

Untransformed 

Fisher Exact Test 

Sam pie vs Sam pie 
Control 0 Lab Control ® 
Data Summary 

Sample Code NR 

Control Negative Contr 52 
Lab Control Lab Water 34 

Proportion Normal Detail 

Sample Code 
Control (9 
Lab Control ® 
Proportion Normal Binomials 

Sample Code 

Control (!) 
Lab Control © 
Graphics 

., 

000-469-187-1 

• 

Rep 1 

Rep 1 

13/13 

8/8 

Analyst: Krysta Pearcy Test Type: Survival-Development-Growth 

Protocol: ASTM E1241-05 (2013) Diluent: Mod-Hard Synthetic Water 

Species: Pimephales promelas 

Source: Aquatox, AR 

Sample Date Receive Date 

03Mar-16 03 Mar-16 

01 Mar-16 01 Mar-16 

Sample Source 

Teck Coal 

Teck Coal 

Alt Hyp 

C>T 

Test Stat 

1 

R 

0 

0 

Rep 2 

Rep 2 

14/14 

8/8 

• 

Trials 

NA 

P-Value 

1.0000 

NR+ R 

52 

34 

Rep3 

Rep3 

13/13 

11/11 

Seed 

NA 

P-Type 

Exact 

Prop NR 

1 

Rep4 

Rep4 

12/12 

717 

Brine: 

Age: 

Sample Age Client Name 

NA Teck Coal 

48h 

Station Location Latitude 

Control 

Lab Control 

Test Result 

Decision{a:5°/o) 

Non-Significant Effect 

Prop R %Effect 

0 
0 

0.0% 

0.0% 

CY il,~ M \-tw c_,,~~ro.O.. 

@ CoRff Co"t.09-

Project 

Longitude 

CETIS™ v1.8.7.16 Analyst: __ _ 



 

 

APPENDIX E – Analytical Chemistry 
 
 

All analytical chemistry for Q1 chronic toxicity has been uploaded to EMS. 
 

 
 
 
 
 



 

 

APPENDIX F – Chain-of-Custody Forms 
 
 
 
 
 
 
 
 
 
 



Pago '"' 
Teck 1· 

---~~~-~-----' 
COClD: 20160301-1239 

Facility Name I Jobll I Fo'f<ling River Operation 

Project ManagerlLee Wilm ,. 
Email ..--- / 

AddresslPO Box !00 

City! E!kford Province BC 

Postal Code VOB \HO Country Canada ----- --
Phone Number 1-250-865-5289 

Samole ID Samole Location 

FR_FRCPI_ Q_04012016_N FR_FRCPI 

FR_ UFRl_ Q_ 04012016_N FR_lJFRI 

Field 
Matrix 

ws 

ws 

0 

~ c 
:"§! 

I 

2016/03/01 

If( 

11:05 

TURNAROUND TIME: I I RUSH: 

um !'1<:1111..:]Nautilus Enviibnmental 

Lab Contact 

f:ma"'if 
· Addressl8664 Commerce Court 

City!Burnaby 

Postal Code V5A 4N7 

Phone Number 604-420-8773 

___ ,.,.-

Province I BC 

Country Canada 

-~--

~ B 
~ 

B 
0. ·c. 

• •• " D D , a 
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u ei.:~ . -
Q ~ ~ 
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t"~-l-1 P~I ) 

Regular (default) IX 
Priority (2-3 business days) - SOo/o surcharge 

MC'NO 

Sampler's Name Mobile# 

l tt c 3fJ 

Emergency (I Business Dav)- 100°/o surcharge 
For Emergency <I Dav, ASAP or Weekend - Contact ALS 

oafdrime Samplpr's Signature , -.. ...._ 
\ ,:;.>:"' '\ / 

____ .. ,.~··-

··-



Teck 
COC ID: 20160301-12~3 

Jff ,~,:psy;::,.;:\0:;:;~;;;21\7'Yit_2±.; 

Facilit~ fi.l~n-~r i f,.,hu " 1--
b Contact! Elisabeth 1-leoson 

,, r:Lb 
10- 0~_; 

t.----------Saf!!.PJe ID Sample Location 

0 
~ 
t, 
] 
" 2 

--- ' 

~ . --Grab. #Of I' o Time : G- J : c >l ~ ! I : (',-"Comp 
01 "i ' ' (24hr) :_.....:~-~~ . Field ~ Date -- ·. c 

'. :c !)9:43::,. 
I M'11<X l016/03/0l -L-- .. . -' 4 --J ws - .......... - -:--, I "'°' L. (,--, 

FR Fl<CPI --- ,-·-;· 2016/0310 __ ]._ ----! I ... :~·;o;~;·;· ··· t~o~:$5i=t-"'==i:: - •• · '··· =r 
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Chain Of Custody Record 
cocm, Page: 1 of I 

Turnaround Time: Rush: 
PROJECT/CLIENT INFO LABORATORY OTHER INFO 

Facility Name Greenhills Operation Lab Name Nautilus Environmental Laboratories Lt Send Invoice To 
Project Number Contact Name Kryst Pearcy Address1 

Contact Name Leigh Stickney Address 8664 Commerce Court 

Address P.O. BOX 5000 City State 

City Burnaby State BC Postal Code !Country 

City Elkford I State BC Postal Code VSA4N7 1country Canada Task Code 

Postal Code VOBIHO CountrylCanada Phone Number .\,.. Shipping Company 

Phone Number 250-865-3274 Email Address Tracking Number 

Email EDD To Leigh.Stickney@Teck.com Quote Number 
' "' CC Hardcopy To 

Email Report To Leigh.Stickney@Teck.com ,. CC Hardcopy To 

SAMPLE DETAILS 
' 

ANAL YS!S REQUESTED ADDITIONAL INFORMATION 
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Additional Comments/Special Iustructiom Relinquished By/Affiliation Date Time Accepted By/Affiliation Date 
' 

Time Sample Receipt Conditions 
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Email Report Toll.eigh,Stick.ney@Tcc-k.com 
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Chain Of Custody Record 
COCID: Page: I of I 

Turnaround Time: Rush: 
PROJECT/CLIENT INFO . LABORATORY OTHER INFO 

Facility Name Greenhills Operation Lab Name Nautilus Environmental Laboratories Lt Send Invoice To 
Project Number Contact Name Kryst Pearcy Address I 

Contact Name Leigh Stickney Address 8664 Commerce Court 

Address P.O. BOX 5000 City I State 

City Burnaby I state BC Postal Code Country I 
City Elkford I State BC Postal Code VSA4N7 Country Canada Task Code 

Postal Code VOBlHO CountrylCanada Phone Number Shipping Company 

Phone Number 250-865-3274 Email Address Tracking Number 

Email EDD To Leigh .Stickney@Teek.com Quote Number CC Hardcopy To 

Email Report To Leigh.Stickney@Teck.com CC Hardcopy To 

SAMPLE DETAILS ANALYSIS REQUESTED ADDITIONAL INFORMATION 

~ Initial - PASS/FAIL 
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Additional Comments/Special Instructioru Relinquishe? By/Affiliation Date '.('ime Accepted By/ Affiliation Date Time Sample Receipt Conditions 
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Nautilus Environmental 
8664 Commerce Court 

Imperial Square Lake City 
Burnaby BC, V5A 4N7 

COC# 1032016 

Page 1 of 1 

Report to: Report Format I Distribution Service Requested: (rush ff subject to availability) 

Company: TECK COAL LTD (ELKVJEW) 0standard [}Jther @-Regular (Default) 

Contact: Michael Moore 0PDF 0Excel' 0}igi~r 0 =ax 

Address: RR1HWY3 Email 1: l michael.moor'e@te!'_~ com IC'Emergency (1 Business Day) - 100% Surcharge 

Sparwood, BC, VOB 2G1, Canada Email 2: liames.boldt@teck.com IOFor Emer!iency < 1 Day, ASAP or Weekeiid;- Contact ALS 

Phone: 250-425-8868 Fax: Email 3: !casandra.knooihulzen@teck com I Analysis Request· 

Invoice To: Same as Report? @ves 0No Email 4: madjsoo wassick@teck.com· Pl_ease Indicate below Filtered, Preserved or both (F, P, F/P) 

Company: :-~~-tiwai_L1·~-y6i_~~--fa:\~!J~§kc:~: .. -1_~-~o.<iijhfii_pa·y_a~1-~(1!!1a·f_k_:com Client/ Pro·ect Information: _j 
Contact: Attn: Accounting Job#: Elkview Chronic Tok-Sampling· .- Q 
Address: Same as above PO I AFE: 418934 PO ~ 

Phone: Fax: 

Sample Identification 

EV_MC2_WS_2016-03-01_N 

EV _HC1_ WS_2016-03-0l_N 

Legal Site_ Description: 

Quote#: 

Nautilus Contact: Krysta Pearcy )Sampler: 

Date 
(rnmm'"1ld-yy) 

1-Mar-16 

1-Marff16 

"'\A) I 'St, 
M<itrix 

ws 
ws 

Spec!al lnstruc-tidns I Reguliltions I Hazardous Details 

Toxicity 7-Day/72-Hr Pass/ Fail =7 d.C. dubia and 72 h P. subcapitata 

Toxicity 96-Hr/48-Hr = 96 Hr Rainbow Trout pass/fail & 48 Hr Daphnia pass/fail {Daphnia testing to occur at 10 degrees) 
Toxicity 30-Day = Rainbow trout embryo-alevin 

Failure to comple_t~ _all p9rtions of this form mii.y deilay analysis. Please fill in this form LEGIBLY. 
By the use of this form the user acknowledges and agrees with the Terms and Conditions as specified on the back page of the white - report copy. 
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Madison Wassick 
REFER TO BACK PAGE FOR ALS LOCATIONS AND SAMPUNG INFORMATION 
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Chain Of' Custody Record 
coc m, 20140902.1509 Page: I of 2 

Turnaround Time: 
PROJECT/CLIENT INFO LABORATORY OTHER INFO 

Facility Name Coal Mountain Operation Lab Name Nautilus Environmental Send Invoice To 

Contact Name Carla Romero Contact Name Krysta Pearcy Address 

Address 2261 Corbin Rd. Address 8664 commerce Court 

City Sparwood jProv. BC City State 

Postal Code VOB 2GO Country !Canada City Burnaby State IBC Postal Code Country I 
Phone Number 250 425 7350 Postal Code V5A4N7 Country Canada Task Code 

Email EDD To Rick.Magliocco@teck.com Phone Number 604-420-8773 . Shipping Company 

Don.Sacino@teck.com Email Address kry~ta@nautilusenvironmental.,a Tracking Number 

Carla.Romero@teck.com PO Number CC Hardcopy To 

CC Hardcopy To 

SAMPLE DETAILS ANALYSIS REQUESTED ADDITIONAL INFORMATION 
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coc JI): iJf 

Turn;1rouml Time: 

COnlact Name Cnrln Romero ----WWW---·~-----·-·--· 
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Teck 
COCID: 

Facility Name I Job#~ Creek Operations 

Project ManagerJJay Jones 
Email jjay.jones@teck.com 

March 1 2016 chronic tox_NAUT 

AddresslBox 2003, 15 Km North Hwy 43 

P•ge l -0f 

TURNAROUND TIME: 

Lab Name Nautilus 

Lab Contact Krysta Pearcy 

Email I krysta@nautllusenvironmental.ca 

Address 18664 Conunerce Court 

City __ Sparwood Province BC City Burnaby Province BC 

REGULAR 
!ii E\,t'lt~ft~~ 

Email2: 

Email3: 

PO munber 

Postal Code VOB 2GO C~ntry Canada Postal Code V5A 4N7 Country Canada 

Phone Number 250 425 6111 

SamnleID Samole Location 

LC_ LCDSSLCC _ ws _ 2016-03-()7 - N LC_LCDSSLCC 
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Priorit 
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For Emergency <I Day, ASAP or Weekend - Contact ALS 

T. Phillips/ Phillips 

Sampler's Name 

Sampler's Signature 

March 1, 2016 

~MA /ttmtiiWh 

xzo 
Tyler Phillips Mobile# 250 919 0965 

Date/Time March I, 2016 
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cocm, 20160308-1302 TURNAROUND TlME: 

-~-~ -

Facility Name I Job#I Fording River Operation 

Project.ManagerlLee Wilm 
Em•ill_·,.--· / 

A~Box\00 

City Elkford 

Postal Code VOB JHO 

Phone Number! 1·250-865-5289 

Sample ID Sample Location 
Field 

Matrix 

FR_FRCPl_QR_t8012016_N FR_FRCPl \VS 

FR_ UFR1_ QR_ 180I2016_N FR_UFRI \VS 

;;:; j£0M_~ 

Regular (default)I X 
Priority (2-3 business days) - 50%) surcharge 

Emergency (I Business Day)- 100% surcharge 
For Emern:encv <I Dav. ASAP or Weekend - Contact ALS 

~ 
(:. 

" j 

f Lab N,amelNautilus Environmental 

Lab Contact 
.Emal! -~'"'" 
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Country Canada Postal Code V5A 4N7 Country 
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Chain Of Custody Record 
cocm, Page: I of 1 

Turnaround Time: Rush: 
PROJECT/CLIENT INFO LABORATORY OTHER INFO 

Facility Name Greenhills Operation Lab Name Nautilus Environmental Laboratories Lt Send Invoice To 

Project Number Contact Name Kryst Pearcy Address 

Contact Name Leigh Stickney Address 8664 Commerce Court 

Address P.O. BOX 5000 City State 

City Burnaby I state BC Postal Code !Country 

City Elkford !State BC Postal Code VSA 4N7 Country Canada Task Code 
Postal Code VOBlHO Countr'rlCanada Phone Number Shippillg Company 

Phone Number 250-865-3274 Email Address - Tracking Number 

Email EDD To Leigh.Stickney@Teck.com Quote Number ' .J... CC Hardcopy To 
Email Report To Leigh.Stickney@Teck.com CC Hardcopy To 

SAMPLE DETAILS ' :..,,, ANALYSIS REQUESTED ADDITIONAL INFORMATION 
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Chain Of Custody Record 
COC IDo 20140902-1509 Page: I of 2 

Turnaround Time: 
PROJECT/CLIENT INFO LABORATORY OTHER INFO 

Facility Name Coal Mountain Operation Lab Name Nautilus Environmental . ·.· Send Invoice To 

Contact Name Carla Romero Contact Name Krysta Pearcy Address 

Address 2261 Corbin Rd. Address 8664 commerce Court 

City Sparwood !Prov. IBC City . )State 

Postal Code YOB 200 Country !Canada City Burnaby State BC Postal Code Country 

Phone Number 250 425 7350 Postal Code V5A4N7 Country Canada Task-Code 

Email EDD To Rick,MaglloccO@teck.com Phone Number 604-420-8773 Shipping Company --
Don.Sacino@teck.com Email Address krysta@11autilu"'1Wiro11me11tal.i;a ( Tracking Number 

Carla.Romero@teck.com PO Number """' CC Hardcopy To 

ANALYSI: REQUEt 

CC Hardcopy To 

SAMPLE DETAILS ADDITIONAL INFORMATION 
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Chain Of Custody Record 
cocm, Page: 1 ·of 1 

Turnaround Time: Rush: 
PROJECT/CLIENT INFO LAllORATORY OTHER INFO 

Facility Name Greenhills Operation Lab Name Nautilus Environmental Laboratories Lt Send Invoice To 

Project Number Contact Name Kryst Pearcy Address 

Contact Name Leigh Stickney Address 8664 Commerce Court 
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City Elkford jState IBC Postal Code V5A4N7 [1CountryjCanada Task Code 

Postal Code VOBlHO ICountryJCanada Phone Number 
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. Shipping Company 

Phone Number 250-865-3274 Email Address . ' Tracking Number 

Email EDD To Leigh.Stickney@Teck.com Quote Number '-' CC Hardcopy To 
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Chain Of Custody Record 
COC ID: 20140902~1509 Page: I Of 2 

! 
Turnaround Time: 

PROJECTICLIENT INFO LABORATORY OTHER INFO 

' Facilit~ Name Coal Mountain Operation Lab Name Nautilus Environmental Send Invoice To 
Contact Name Carla Romero Contact Name Krysta Pearcy Address 

' Address 2261 Corbin Rd. Address 8664 commerce Court 

City Sparwood jProv. BC City State 
Postal Code VOB 2GO Country !Canada City Burnaby State IBC Postal Code Country 

Phone Number 250 425 7350 Postal Code V5A4N7 Country Canada Task Code 

Email EDD To Rick.Magliocco@teck.com Phone Number 604-420-8773 Shipping Company 
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cocm, 
Chain Of Custody Record Turnaround Time: Rush: 

PROJECT/CLIENT INFO LABORATORY 

Facility NamelGreenhills Operation Lab NamelNautilus Environmental Laboratories Lt, Send Invoice To 

Project Number Contact NamelKryst Pearcy 

Contact NamelLeigh Stickney Addressl8664 Commerce Court 

AddresslP.O. BOX 5000 

CityiBurnaby State 

CitylElkford I state BC Postal CodelV5A 4N7 lcountryjCanada 

Postal Code[VOBJHO fcountr~Canada Phone Number 

Phone Numberl250-865-3274 Email Address -Email EDD Tolleigh.Stickney@Teck.com Quote Number ·-~~ 
Email Report To!Leigh.Stickney@Teck.com 
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Ch • Of C t ;, R d COC ID: 20140902-1509 Page: I of 2 
aJ.D US Ouy eCO:r Turnaround Time: - --

PROJECT/CLIENT INFO LABORATORY ----c-~-~~~-O=T=H=E='R_l=N=F_O ______________ --i 
Facility Name Coal Mountain Operation Lab Name Nautilus Environmental Send Invoice To----------------------! 

1---------C=o"='='c=t=N=a=m=e+ Carla Romero Contact Name Krysta Pearcy ----=A=d=d='=es=s+---------------------1 
Address 2261 Corbin Rd. Address 8664 commerce Court 

City Sparwood IProv. BC City State I 
Postal Code YOB 200 Country_Eanada City Burnaby Stale jBC Postal Code !country 

Phone Number 250 425 7350 Postal Code VSA 4N7 Country Cannda Task Code 

Email EDD To Rlc~.Magliocco@teckcom Phone Number 604-420-8773 Shipping Company 

l--------------~D~o~n._S="-in_o_@_t~eck.com ·- Email Address krysta@nourilusenvlronmental.ca Tracking Number 
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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 and semi-annual chronic 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 4.8 to 16.0°C and were stored in 
the dark at 4 ± 2°C prior to testing. Table 1 outlines 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, with the exception of 
data for sample LC_LCDSSLCC for C. dubia and P. subcapitata, which are reproduced here, but 
the raw data are provided in a separate report (Nautilus Environmental 2016). Results of 
analytical chemistry that was performed on the samples tested in this program are provided in 
Appendix F. 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 G. 
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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 27, May 4, May 11,  
May 18 and May 25, 2016 

GH_ER2 * 0200389 C. dubia, P. subcapitata and  
O. mykiss 

April 27, May 4, May 11 and  
May 18, 2016 

FR_FRCP1 E300071 C. dubia, P. subcapitata, H. azteca,  
P. promelas † and O. mykiss 

April 27, May 4, May 11,  
May 18 and May 25, 2016 

GH_FR1 0200378 C. dubia, P. subcapitata, H. azteca,  
P. promelas † and O. mykiss 

April 27, May 4, May 11,  
May 18 and May 25, 2016 

GH_ERC E300090 C. dubia, P. subcapitata and  
O. mykiss 

April 27, May 4, May 11 and  
May 18, 2016 

EV_MC2 E300091 C. dubia, P. subcapitata and  
O. mykiss 

April 27, May 4, May 11 and  
May 18, 2016 

EV_HC1 E102682 C. dubia, P. subcapitata and  
O. mykiss 

April 27, May 4, May 11 and  
May 18, 2016 

CM_MC2 E258937 C. dubia, P. subcapitata, H. azteca, 
 P. promelas † and O. mykiss 

April 27, May 4, May 11,  
May 18 and May 25, 2016 

LC_LCDSSLCC E297110 C. dubia, P. subcapitata and  
O. mykiss 

April 27, May 4, May 11 and  
May 18, 2016             

* Site water controls 

† P. promelas tests were conducted on untreated and copper-amended samples 
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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; moderately hard water prepared by addition of 
reagent grade salts to dechlorinated municipal tap water for P. promelas according to a recipe 
provided by ASTM (1980); moderately hard 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); and dechlorinated 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 both untreated samples, as well as following the addition of 10 
µg/L copper, in order to reduce the potential adverse effects caused by fungi and microbes in 
the samples.  The copper amendment concentration was reduced from 20 µg/L, which was 
used in the first quarter tests, because an adverse effect was observed in the copper-treated 
control associated with those prior tests. 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, with the 
exception of sample LC_LCDSSLCC for C. dubia and P. subcapitata, which was only compared to 
the laboratory control since this test was conducted separately from the remaining samples. 
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Table 2. Summary of test conditions: Ceriodaphnia dubia survival and reproduction test. 

Test organism Ceriodaphnia dubia 

Test organism source In-house culture 

Test organism age <24 h old neonates produced within 12 h 

Test type Static-renewal 

Test duration 7 ± 1 day 

Test vessel 20 mL glass test tube 

Test volume 15 mL 

Test solution depth 10 cm 

Test concentrations 100% (v/v) sample, plus laboratory control 

Test replicates 10 test replicates per treatment 

Number of organisms 1 per replicate 

Control water 20% Perrier water and 80% deionized water (hardness 80-100 
mg/L CaCO3) 

Test solution renewal Daily (100% renewal) 

Test temperature 25 ± 1°C 

Feeding Daily with Pseudokirchneriella subcapitata and YCT (3:1 ratio) 

Light intensity 100 to 600 lux at water surface 

Photoperiod 16 hours light/8 hours dark 

Sample filtration None 

Aeration None 

pH adjustment None 

Test protocol Environment Canada (2007a) 

Statistical software CETIS 

Test endpoint Survival and reproduction 

Test acceptability criteria for controls 
≥80% survival; ≥15 young per surviving control producing 
three broods; ≥60% of controls producing three or more 
broods, no ephippia present 

Reference toxicant Sodium chloride 
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Table 3. Summary of test conditions: Pseudokirchneriella subcapitata growth inhibition test. 

Test organism Pseudokirchneriella subcapitata, strain CPCC #37 

Test organism source 
In-house axenic culture, obtained from Canadian Phycological 
Culture Centre, and originally isolated from Nitelva River, 
Norway. 

Test organism age 3-to 7-day old culture in logarithmic growth phase 

Test type Static 

Test duration 72 hours 

Test vessel Microplate 

Test volume 220 µL 

Test concentrations 95.2% (v/v) sample, plus laboratory control 

Test replicates 4 replicates per treatment; 8 replicates for control 

Number of organisms 10, 000 cells/mL 

Control water Deionized water with nutrients added 

Test solution renewal None 

Test temperature 24 ± 2°C 

Feeding None 

Light intensity 3600 to 4400 lux 

Photoperiod 24 hours light 

Sample filtration Through a preconditioned membrane filter of 0.45 µm using a 
vacuum pump 

Aeration None 

pH adjustment None 

Test protocol Environment Canada (2007b) 

Statistical software CETIS 

Test endpoint Algal cell growth inhibition 

Test acceptability criteria for controls >16-fold increase in number of algal cells; CV ≤20%; no trend 
when analyzed using Mann-Kendall test 

Reference toxicant Zinc 
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Table 4. Summary of test conditions: Hyalella azteca survival and growth test. 

Test organism Hyalella azteca 

Test organism source Aquatic Research Organisms, NH 

Test organism age 7-8 days old 

Test type Static-renewal 

Test duration 28 days 

Test vessel 375 mL glass container 

Test volume 300 mL of water 

Test concentrations 100% (v/v) sample, plus laboratory control 

Test replicates 5 test replicates per treatment 

Number of organisms 10 per replicate 

Control water 

Moderately-hard water (hardness 80-100 mg/L CaCO3) 

containing ~75 mg/L Cl and supplemented with 0.8 mg/L Br. 

Samples also 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: 0.5 mg, Week 2: 0.75 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 

Sample filtration None 

Aeration None 

pH adjustment None 

Test protocol 
Modified from US EPA (2000), as described in Norberg-King 

et al. (2014) 

Statistical software CETIS 

Test endpoint Survival and dry weight 

Test acceptability criteria for controls Mean control survival of ≥80% survival 

Reference toxicant Sodium chloride 
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Table 5. Summary of test conditions: Pimephales promelas survival and growth test. 

Test organism Pimephales promelas 

Test organism source Aquatox, Hot Springs, AR 

Test organism age <24 hours 

Test type Static renewal 

Test duration 28 days post hatch 

Test vessel 1-L plastic container 

Test volume 1 L 

Test concentrations 100% (v/v) sample, plus laboratory control 

Test replicates 4 test replicates per treatment 

Number of organisms 10 per replicate 

Control water Moderately-hard water (hardness 80-100 mg/L CaCO3) 

Test solution renewal Daily (~80%) 

Test temperature 25 ± 1°C 

Feeding Twice a day, after hatch, with newly hatched brine shrimp 
(Artemia nauplii) 

Light intensity 100 to 500 lux at water surface 

Photoperiod 16 hours light / 8 hours dark 

Sample filtration None 

Aeration Provided post hatch (<100 bubbles/min) 

pH adjustment None 

Test protocol US EPA (1996) and ASTM (2013) 

Statistical software CETIS 

Test endpoint  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 
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Table 6. Summary of test conditions: Oncorhynchus mykiss embryo-alevin test. 

Test organism Oncorhynchus mykiss 

Test organism source Ted’s Trout Farm, Little Fort, BC 

Gamete quality 
Small amount of water added to milt on a dry glass slide; 
verification of vigorous sperm motility using a compound 
microscope (100 X magnification) 

Test organism age <30 minutes post fertilization, <24 hour old gametes 

Test type Static renewal 

Test duration 30 days 

Test vessel 2-L plastic containers 

Test volume 2 L 

Test solution depth 17 cm 

Test concentrations 100% (v/v), plus laboratory control 

Test replicates 4 test replicates per treatment 

No. of organisms 30 eggs per replicate 

Control water City of Burnaby dechlorinated municipal tap water (hardness 
12 mg/L CaCO3) 

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 6.5 ± 1 mL/min/L 

Test protocol Environment Canada (1998) 

Statistical software CETIS  

Test endpoint Survival, viability (which assesses incidence of deformities), 
length, wet weight 

Test acceptability criteria for controls ≥65% normal hatched fish 

Reference toxicant Sodium dodecyl sulphate 
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3.0 RESULTS 
 
Results of the toxicity tests using C. dubia are provided in Table 7.  The Fording River site water 
(FR_UFR1) and laboratory water controls performed similarly for this species, indicating that 
there was no adverse effect associated with the upstream Fording River station. However, a 
statistically significant reduction (17%) in reproduction was observed in the upstream Elk River 
site water (GH_ER2) control compared to the laboratory water control. 
 
There was no adverse effect on survival of C. dubia in the samples; survival ranged from 90 to 
100%.  Compared to the laboratory water and Fording River site water controls, an adverse 
effect on C. dubia reproduction was observed in six samples (FR_FRCP1, GH_FR1, GH_ERC, 
EV_MC2, EV_HC1 and CM_MC2); percent reduction ranged from 20 to 57% compared to the 
laboratory water control and from 18 to 56% compared to the Fording River site water control. 
Compared to the Elk River site water control, a statistically significant reduction in 
reproduction was observed in one sample (CM_MC2); percent reduction was 42%. Sample 
LC_LCDSSLCC was tested separately as part of the Line Creek testing program; results of the 
full strength sample and laboratory control are reproduced here. There was a significant 
reduction (23%) in reproduction for sample LC_LCDSSLCC compared to the laboratory control 
in that test. 
 
Results of the toxicity tests using P. subcapitata are provided in Table 8.  In these tests, the site 
water controls produced 2.9- to 3.1-fold greater growth than the laboratory water control.  This 
finding is not unusual, since the higher ionic strength associated with the site water 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 samples exhibited a stimulation of 
cell growth relative to the laboratory water control; none of the samples exhibited a statistically 
significant reduction in cell growth relative to the laboratory water control.  
 
A statistically significant reduction in P. subcapitata cell yield was observed for three samples 
(FR_FRCP1, GH_FR1 and CM_MC2) when compared to the Fording River site water control; 
percent reduction was 27, 7 and 13% for FR_FRCP1, GH_FR1 and CM_MC2, respectively. One 
sample (FR_FRCP1) had a statistically significant reduction in cell yield when compared to the 
Elk River site water control; percent reduction was 20%. 
 
Results of the toxicity tests using H. azteca are provided in Table 9. The Fording River site water 
and laboratory water controls performed similarly for this species, indicating that there were no 
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adverse effects associated with the upstream Fording River station. No adverse effect was 
observed on H. azteca survival in the samples; survival ranged from 94 to 100%. A statistically 
significant reduction in dry weight was observed in all three samples (FR_FRCP1, GH_FR1 and 
CM_MC2) compared to the laboratory water and site water controls; percent reduction ranged 
from 40 to 70% compared to the laboratory water control and from 43 to 72% compared to the 
site water control. 
 
Results of the untreated and copper treated toxicity tests using P. promelas are provided in 
Tables 10 and 11, respectively. In both the untreated and copper treated tests the Fording River 
site water and laboratory water controls performed similarly for this species, indicating that 
there were no adverse effects associated with the upstream Fording River station.  The copper 
amendment did not have an adverse effect on the control or site water control. 
 
In the tests of the untreated samples, a statistically significant reduction in P. promelas survival 
was observed in all samples (FR_FRCP1, GH_FR1 and CM_MC2) compared to the untreated 
laboratory water control; percent reduction compared to the untreated laboratory water control 
was 12, 24 and 15% for FR_FRCP1, GH_FR1 and CM_MC2, respectively. There were no adverse 
effects on hatching, biomass, length or normal development in the untreated samples compared 
to the untreated laboratory water control. There were no adverse effects in the samples 
compared to the untreated hard water control and Fording River site water control.  
 
The effects that were observed on fathead minnows were restricted to mortalities, and occurred 
predominantly between days 6 and 12 of the tests.  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).  These effects have been termed “sporadic mortality 
phenomenon”, and are associated with mortalities that generally occur beginning on day 4 of 
the 7-day test with this species (Downey et al. 2000); this age is equivalent to day 6 of the 32-day 
test, which starts with an earlier life-stage.  Effects associated with this phenomenon are 
generally associated with a high degree of between-replicate variability, as was in these 32-day 
tests.  Thus, the pattern of effects observed with the samples tested here is consistent with 
effects caused by sporadic mortality phenomenon.  
 
The samples were also tested using P. promelas following addition of 10 µg/L Cu to reduce 
fungal and microbial growth in the samples.  There were no adverse effects of the samples 
compared to the laboratory control or the Fording River site water controls.  Thus, amendment 
with copper removed the adverse effects on fathead minnows that were associated with the 
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untreated samples, providing further evidence that adverse effects that have been observed 
with this species using untreated samples from the Elk Valley were likely associated with an 
artefactual effect caused by microbes in the samples. 
 
Results of the toxicity tests using O. mykiss are provided in Table 12. The Elk River site water 
control and laboratory water control performed similarly for this species, indicating that there 
were no adverse effects associated with the upstream Elk River station. There was a statistically 
significant reduction in survival (16% reduction) and viability (19% reduction) in the Fording 
River site water control compared to the laboratory water control.  
 
Compared to the laboratory control water, a statistically significant reduction in survival of O. 
mykiss was observed in all samples except EV_HC1; percent reduction ranged from 20 to 32%. 
Viability was statistically significantly reduced in all samples compared to the laboratory 
control water, with percent reduction ranging from 19 to 34%. There were no adverse effects on 
length or wet weight in the samples compared to the laboratory control water. 
 
Compared to the Fording River site water control, a small but statistically significant reduction 
(3%) in length was observed in one sample (FR_FRCP1). Compared to the Elk River site water 
control, statistically significant reductions in survival and viability of O. mykiss were observed 
in all samples; percent reduction ranged from 17 to 34% for survival and from 19 to 35% for 
viability. A small but statistically significant reduction (4%) in length was observed in one 
sample (FR_FRCP1) compared to the Elk River site water control. There were no adverse effects 
on wet weight in the samples compared to the Elk River site water control.  
 
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) 

Laboratory Control 100 22.7 ± 2.5 

FR_UFR1 (Site Control) 100 22.2 ± 3.3 

GH_ER2 (Site Control) 90 16.8 ± 7.0  *, α 

FR_FRCP1 100 18.2 ± 3.7  *, α 

GH_FR1 90 16.9 ± 6.0  *, α 

GH_ERC 100 17.5 ± 3.4  *, α 

EV_MC2 100 17.5 ± 4.0  *, α 

EV_HC1 90 18.0 ± 3.6  *, α 

CM_MC2 100 9.7 ± 4.7   *, α, β 

Laboratory Control 100 19.8 ± 7.6 

LC_LCDSSLCC † 100 15.3 ± 8.8  * 
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 
† Conducted as part of the Line Creek testing program. Refer to Nautilus Environmental (2016) for additional 
information and results. Results not compared to site controls. 
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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 34.4 ± 2.7 - 

FR_UFR1 (Site Control) 107.9 ± 4.9 213.8 

GH_ER2 (Site Control) 98.8 ± 5.3 α 187.3 

FR_FRCP1 78.8 ± 1.9 α, β 129.1  

GH_FR1 100.0 ± 5.9 α  190.9  

GH_ERC 103.8 ± 8.5 201.8 

EV_MC2 111.5 ± 8.1  224.4 

EV_HC1 113.5 ± 1.3 230.2 

CM_MC2 94.0 ± 4.2 α 173.5                                             

Laboratory Control 31.6 ± 1.7 - 

LC_LCDSSLCC † 91.0 ± 4.8 187.7 
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 
† Conducted as part of the Line Creek testing program. Refer to Nautilus Environmental (2016) for additional 
information and results. Results not compared to site controls. 
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Table 9. Results: Hyalella azteca survival and growth test. 

Sample ID 
Survival (%) 

(Mean ± SD) 

Dry Weight (mg) 

(Mean ± SD) 

Laboratory Control 100 ± 0.0 0.87 ± 0.07 

FR_UFR1 (Site Control) 98.0 ± 4.5  0.91 ± 0.08 

FR_FRCP1 98.0 ± 4.5 0.44 ± 0.11 *,  α 

GH_FR1 98.0 ± 4.5 0.52 ± 0.18 *, α 

CM_MC2 94.0 ± 8.9 0.26 ± 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 (untreated). 

Sample ID 

Mean ± SD 

Hatch 

 (%) 

Survival 

(%) 

Biomass 

(mg) 

Length 

 (mm)  

Normal 

development 

(%) 

Laboratory Control  100 ± 0.0 98.3 ± 3.3 1.7 ± 0.2 9.8 ± 0.3  100 ± 0.0  

Hard Water Control 98.3 ± 3.3  91.7 ± 3.3  1.8 ± 0.1 10.1 ± 0.2  98.1 ± 3.8  

FR_UFR1 (Site Control) 98.3 ± 3.3 90.0 ± 3.8 2.1 ± 0.3  10.0 ± 0.5  100 ± 0.0 

FR_FRCP1 100 ± 0.0 86.7 ± 9.4 * 2.0 ± 0.1 10.5 ± 0.6 100 ± 0.0 

GH_FR1 96.7 ± 6.7 75.0 ± 10.0 * 1.9 ± 0.2 10.8 ± 0.6  100 ± 0.0 

CM_MC2 100 ± 0.0 83.3 ± 8.6 * 2.1 ± 0.3 10.8 ± 0.5  98.1 ± 3.8 
SD = Standard Deviation 
* Result was significantly lower than the laboratory control 
 
 
 
 

Table 11. Results: Pimephales promelas survival and growth test (copper treated). 

Sample ID 

Mean ± SD 

Hatch 

 (%) 

Survival 

(%) 

Biomass 

(mg) 

Length 

 (mm)  

Normal 

development 

(%) 

Hard Water Control [+Cu] 100 ± 0.0  90.0 ± 8.6 2.2 ± 0.4 9.7 ± 0.7  100 ± 0.0 

FR_UFR1 (Site Control) [+Cu] 100 ± 0.0 93.3 ± 9.4 2.1 ± 0.1  9.2 ± 0.3  98.2 ± 3.6 

FR_FRCP1 [+Cu] 98.3 ± 3.3 93.3 ± 5.4 1.9 ± 0.2 9.3 ± 0.4 100 ± 0.0 

GH_FR1 [+Cu] 96.7 ± 6.7 90.0 ± 11.6 2.0 ± 0.3 9.6 ± 0.5  100 ± 0.0 

CM_MC2 [+Cu] 100 ± 0.0 96.7 ± 6.7 2.2 ± 0.1 9.4 ± 0.2  100 ± 0.0 
SD = Standard Deviation 
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Table 12. Results: Oncorhynchus mykiss embryo-alevin test. 

Sample ID 

Survival 

(%) 

(Mean ± SD) 

Viability 

(%) 

(Mean ± SD) 

Length 

(mm) 

(Mean ± SD) 

Wet Weight 

(mg) 

(Mean ± SD) 

Laboratory Control 82.1 ± 8.8 77.0 ± 10.1 19.1 ± 0.5 94.6 ± 5.3 

FR_UFR1 (Site Control) 69.2 ± 15.5 *, β 62.5 ± 11.3 *, β 19.7 ± 0.4 97.6 ± 2.0 

GH_ER2 (Site Control) 84.8 ± 6.5 77.9 ± 5.9 19.8 ± 0.2 97.1 ± 3.4 

FR_FRCP1 66.1 ± 10.4 *, β 61.1 ± 6.4 *, β 19.0 ± 0.4 α, β 96.6 ± 4.7 

GH_FR1 62.7 ± 10.3 *, β 59.3 ± 10.7 *, β 19.9 ± 0.2 95.8 ± 6.5 

GH_ERC 66.1 ± 8.7 *, β 59.5 ± 6.7 *, β 19.5 ± 0.5 102.1 ± 7.3 
EV_MC2 55.8 ± 3.9 *, β 50.8 ± 2.8 *, β 20.1 ± 0.5 106.7 ± 12.4 
EV_HC1 70.5 ± 7.1 β 62.6 ± 8.8 *, β 19.5 ± 0.2 105.0 ± 3.0 

CM_MC2 60.2 ± 9.0 *, β 56.1 ± 6.3 *, β 19.5 ± 0.3 95.8 ± 7.5 

LC_LCDSSLCC 69.0 ± 7.2 *, β 61.6 ± 7.0 *, β 19.8 ± 0.3 97.7 ± 3.5 
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 
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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 ranges specified in the protocols throughout the tests. 
There were no deviations from the test methodologies other than the planned modification to 
the H. azteca method and addition of copper in the P. promelas tests, as described in Section 2.0.  
Uncertainty associated with these tests is best described by the standard deviations around the 
means. 
 
Results of the reference toxicant tests conducted during the testing program are summarized in 
Table 13.  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. 
 
 

Table 13. Reference toxicant test results. 

Test Species Endpoint 
Historical Mean 

(2 SD Range) 

CV 

 (%) 
Test Date 

C. dubia 
Survival (LC50): 2.1 g/L NaCl 2.0 (1.8–2.2) 5 

April 13, 2016 
Reproduction (IC50): 1.6 g/L NaCl 1.5 (1.2–1.9) 12 

P. subcapitata Growth (IC50): 34.0 µg/L Zn 30.5 (17.4–53.5) 32 April 26, 2016 

H. azteca Survival (LC50): 5.2 g/L NaCl 5.4 (4.7–6.3) 8 April 28, 2016 

P. promelas 
Survival (LC50): 1.0 g/L NaCl 0.7 (0.6–1.0) 9 

May 3, 2016 
Biomass (IC25): 0.3 g/L NaCl 0.4 (0.3–0.6) 10 

O. mykiss Viability (EC50): 5.5 mg/L SDS 4.1 (2.1–8.0) 40 April 28, 2016 
SD = Standard Deviation, CV = Coefficient of Variation, LC = Lethal Concentration, IC = Inhibition Concentration, 
EC = Effect Concentration 
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APPENDIX A – Ceriodaphnia dubia Toxicity Test Data 
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30 \ ')Qi) '1.YJOo 2'1 K '2... '1 S" 
:r~ \£1... "\Mv' ~ V'S 

' h 

rlf\eJ.'6 7 

I• old · new· fi11a1 
]Ci.0 \ 
:::i. 't '\ 
1. 1~ ' 

21 '<;' \, 

m;1~1 \. 

l?111ds 7 

· old new final 

;)SP \. 

-::i .'f "" =i. Q; '\ 
X:r '\. 
mt \. 

i;,oe., \Js 7 

old n0W" final 
JS ;o, 
:::i.W- \. 
::i ;Q. '\ 

5~0 "-
~/ll,1 \. 

\;~eJl 6 7 

old ·new final 
)); 0' 
:::i.'t '\.. 
~.~ \. 

J.D lo " h~l1 \. . 
Thermometer: _ ___.ti ___ DO meter: <,;l pH meter: _l.f-c._ __ Conductivity meter: _l(-~---

Version 1.3 Issued May 22, 2015 



Chronic Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

Client: 
Sample ID: 
Work Order#: 

D "S . 
Concentration 0 1 2 3 4 5 'n\"PVs 7 

(W\,......i'Y\r,'Y inlf. ·old I .Old new . .did 
... 

final ·.old. 'OeW' old n.e.w old. new new. :naw 

Temoerature 1°C) !{.0 2,5.& ].!) • 0 :;.$.() :U.·-0 'V}." 
, l;l.O 11~.0 z.:4 .o :fu.(J 7..5. 0 ); '\) " DO (mg/L) • ._ I) 'l 6 ~. l ::\-·1 ~"\ }'f .v '.l£.:' ti . '2., +,;,, f.LO l::i h "' oH .~. \ 8d'.> K·L 2 ·ti <;, ·'ll y-;e· 
'· D 11-: l1 '6 ·O 'f.r l i:;.~ ::i .9 ~ 

Cond. lnS/cml L{~ 'f.;'-j 6 SJ°! "')..., "\ 'J '=J'l SL/ 'Z.. 'ci2.4- '\ :> 
Initials Mill ()$ ~ \,\i'-\V 0<. ::ss thl'1 .\ 

Davs < 

Concentration 0 1 2 3 4 5 tine.ls 7 

ni-mrv ihit.: old new old new old n·ew 
. 

old new . old new old . n:ew final 

Temoerature 1°c1 :A.0 zs·.o z.c;;.o "J.,S.o 2').$ ,_,,---.,.,, 'J.,":,O .~CJ.D 1>£.5 J<:; 0 J1).0 :is.o '\ 
DO lma/Ll ~ .. ( \ 7.5 />:$ • 1 1-:3 g.( Y,f tfi.1- • L:''- 8·'2... 1-::.V 8-1 l:t- .~ "' pH -'-' ;:r. '1 'i' v; Jl•(] ::}-"! ,f-.0 1/1 I_... ; (.I '1 .'-( H.O 'f. 'I !::i. % ' 

Cond. luS/cm) :+r; 2. '1- I ;).::n. '1..10 '~'77- 2..7) Jlo?:i '\. 
Initials FmWl \) 5 ~ \.{,~ T) J'S 1\1\tl \ 

Davs ' . 
Concentration 0 1 2 3 4 5 1¥111e>v 7 
Ci-H -Fr...£... ih:it old :: new old new old.· n·ew old · .. ·new old 

. 

old lieW final n:ew .-
Temoerature (°Cl '' 1,0 is. 0 t". ,(. l>.o ::u;.. '\) 

"""'"' '2.'{.o l'Jc;. u J..lf .I) SD :.s· .o J1;,0 \. 
DO (mg/L) ~ f) 7-<: ~-6 "!--'l.- i 1l '.;}':f 9' I 11-S "Cl "2.. .i.,')/ g. I -:t.'2, "' pH ~ ('_ 8-0 Bd> 11-'2 l>Hl .f.-; l ,, "I 1--. '1 r·'1 r.n 'f' '1 1.GJ '\ 

Cond. (US/cm) LI ~lf3 31.\'t :,<{o ~ 'f 'L ".3 £.; \ ?/~I '\ 
Initials 'llfi v S' ((.. \\v\v j's ..J ·s lll\ 11 \ 

Davs 
' Concentration 0 1 2 3 4 5 "'oe..i:s 7 

+:\l~Ht/\ I •. iriit ... .. old .. n-eW old ne.w old new old naw Old_-_- rrew ._ .. old new final 
Temnerature (°C) I' .o 2$.0 '}.}·(.! .. '.l.S-o '25·( ~....,.::> ').!-I " 7;_:;,o 1?!1"' lb.0 ].J;.O Jl),D ' DO (ma/Ll ~- .I ';?.'($ 2J. ( "l--1. lH :..:-( 9i 1- :+-;-.::;· e-'L :j-: J..,.. e.i =i ;2, '\. 

pH 8· l ;::i ' ( t·\ ~-\ J:. I 9., \ /r. I 6.) d. \ 8·! -:t' Oj '\ 

Cond. luS/cml ~I 65 l./ '>5'"1 SS\ t::;'"5 ~ 5' i 5?>1 " Initials tm!l'I '-.) S" -y;;._, ~,'J\v \J) 3:Y \li1Ll \, 

Thermometer: l{ DO meter: ~ 
-~-- pH meter: _If"---- Conductivity meter:_~~---

Control 
Hardness* 
Alkalinity* 

* mg/L as CaC03 

Sample Description: 

Comments: 

Version 1.3 Issued May 22, 2015 
Nautilus Environmental Company Inc. 



Chronic Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

Client: 
Sample ID: 
Work Order#: 

Start Date & Time: A bi1l Gil~ a) \1-lf2: 
Stop Date & Time: 0 '-\- /i · <? ! 

Test Species: Ceriodaphnia dubia 

Davs 

Concentration \ 0 1 2 3 4 5 ¥iotJls 7 

CfJ ~fQJ:,\7 l'nH: old old old . 
... 

·'old ;-new final ·new new- new old new old -.new·-
TemDerature 1°c1' 1J--l,('., ·z..s-. i) f'JC ,0 2$.0 2.S:) ·"'lS)-:::i vt-0 ~~ () 'J}/ ·'& ' 1.-i. () i~.o l'JS,o, 

DO (mg/L) '.IJ f <' 8· i l~-i 'i -., ·w tt \ ':<" ~·'2- ; _, v ~· l I ::i. '.; '\ '.J 

DH )',, \ ~- 1 'D, I Q--0 ~-I JP <;\ _ i ~.u \', \ ' e. . i =t·'b "' . 
Cond. luS/cml 95"1 :"')u I 5'1.\-'t 51.>10 '5118 ";) !.j ., '>'1'7 '\. 

Initials ; mm 0 < 'if.~ ... '\\J\L- J'') :J-5 M11 "' 
Davs 

Concentration 0 1 2 3 4 5 6 7 
· init?' cola new old new .Qld new old new old _new , oJd · new final. 

TemDerature ('Cl 
DO (mg/Ll 

DH 
Cond. luS/cml 

Initials 

Davs 
Concentration 0 1 2 3 4 5 6 7 

'iilit:--- old new· old i · olcl - -,-, .. 
01C1 2-i1ew-

.. 
old new . old n·ew- new new- final 

TemDerature l'Cl 

DO lma/Ll 

DH 
Cond. luS/cm) 

Initials 

Da vs 
Concentration 0 1 2 3 4 5 6 7 

'iiiit~-, _-_.oiCf - new old---- 1 :·neW old new old new .olcl new.> .. old ':.>niew- final 
TemDerature 1°Cl 

DO lma/Ll 

pH 

Cond. luS/cm) 

Initials 

Thermometer: Li 2-__ 4.,._ __ oo meter:_=---- pH meter:_l+---- Conductivity meter:-'i'-----

I~ 
Analysts: 

Hardness* 
Alkalinity* 

• mg/L as CaC03 

Sample Description: 

Comments: Broodboarcl Used: Ol-tl q l\q 
Version 1.3 !ssued May 22, 2015 Nautilus Environmental Company Jnc. 



~;f 

Client: , 
Sample ID( 
Work Order: 

'77ck 
1/1D 'I' 1'0 ~r 

l io'+'T 15 

Chronic Freshwater Toxicity Test 
C. dubia Reproduction Data 

StartDate&Time: ~ fj(@6f9J 15{0S 
Stop Date & Time: I er l 3-1 h 

Set up by: - } 

Days Concentration: L 4> b con ,..~Yo/ Concentration: t:"'R~ L>fi2.I Concentration: (j If r- <- 'R_? 
A B C D E F G H I J !nit A B C D E F G H I J !nit A 8 C D E F G H I J lnit 

1 v 1 v v' v -./ V v v v v <rs v v v v v v v v v v <TS v v v V v v v V v v ::i S 
2 / ,,.-· / _, / / / ./ ,r / ""-' r'/ / / / / / ..--·_,,,. /It<, / / )( / / // , / / / ltl• 
3 /_,///.//////A//////////,-,._ v/ / / /// /A 
4 ; ~ "' ':t "1 Lf '.') 3 ~ { 1 '/!/A '1·· "1 "I' '-li ! 5 . '')'· '3 L "7 5 -vlJJ.M '1 3 '3 <1 '-7 ·'S ,, ""> "'.°"> :m}! 
• ~ ~ "::2 'i Cc:> fl> ~ "" • , 0" v '7- .,, o 1'1 8 /'\ ; o ·,- V''<! .(!, (:) v -&- b ti 6 5' ,_ J'S. 
s 1? ].. l'.210 0 1/ I~ l, vll\t !00ti12111,1/O1 JO 2.1\lti !O!O ,\o 1'.). if 1017-0 loMl-
7 

8 .v 
Total 24 ?-3.11).- '/<, 1'7n )-/ "X ::2\o ]b j;() 1\)11 l'f J-1 2:, 'jl.f },/~ 14 21 13 :'.2,::;L L~ lill Jo I u O"' lj .:r6 !11 ::z_ \ l~ r-1- ~o ti'\);" 

' I ' 

Days Concentration: f7<. _.ffic.,p j Conce'ntration: G'- - .PR. L Concentration: c;.;.:.1 _ ~RC 
A B C D E F G H I J !nit A B C D E F G H I J lnit A B C D E F G H I J lnit 

1 v v v v v v v v v v J $ v v v v v 'v v v v ,./ :::r'.> v ~ v v- v ,,,..,,. 1/ v v v' cr-r 
2 / / .r / / / ,..- / ./ / \it.. - ,..- ~ / / ./ ./- /" ~" ~ ((- - / / / ./ _,, ..... - -- -- . -- \li... 
3////-'/// -- //////////- ,/////////. 

4 5 ~. 2.., '"' -, · -r '.! .. .:i.. ::",-mi / "11,/ '3 ~!U. 3 3 .... ~ Hi'lll , ,, / :<. "31'<., '·,,,.,-::. ~ .. ,_ a~fl!., 
• V ' ' ~r- 6 "i' v ':7 I:. t? '"f r> :::; ' 5 l:r :;t t2 V ·;z Y l/ J'S 0 6 '' 8 :\i> Y 0 c::; Q 6 O'S 
6 {,, ,'\:> 0 ~ ~ 0 12.. /'J., ID 12,Mr" 11 '.2. 10 lo u 11 ')( 12- ii /0 lM1 q lro G\ 11. to 1010 J 10 /,IV)(; 
1 . I 
s I 
~ x~~~l+~1~~n~11~2A1~21u1~Yn1~1~ur1~1~~~~1~1~111K~M~ 

' ' ' 
Days Concentration: E:V - HC- I Concentration: r- \/_..A.\.( .- Concentration: C .N - ~IV\,(, 

A B C D E F G H I J lnit A B C D E. F G H I J lnit A B C 0 E F G H I J lnit 
1 </ V V V (/ l/ V V V V J'S V V V V '-"' V v ,/ \/ V'S' w' ,_, V V V V .,.-· V V V V'J 

2 V / ,,-. / / / / ' " / flL """ ~· / .- ,,.- I/ / # _,,.. / \<(. ./ / / / ;/ / / •. _,•/ J<i. 

3 / / _,/ _/ /' _,/ / / / / A / / / / / ,/' / _/ / / ~ ,,..-- / / / / / / / /' L ,,;l_, 

4 3 :7 I :::/., ;/ 3 _;.2.-· ;:v ~ fl> :3 e Y/1' 0 "3, "":') '? i-1 '-f ::?. 3 '3 2- '/fJIY/ l/ 71 .. :<_ 1, / u• '-<. 'J._. ?_ -,_ : - 'Jl/• 
5 6 5 v t:4 '/.· 6 b ;:>,le 5 s 5 :; v ' )./ (, ·;z 6 t1' C- JS ,/IV ,7 1- v <),r•?f'>' 4 ' j, ·~· 
6 11:f0'-lUrLl1211vi-11i; '"1 2- "I 9. Y 1n II 12.11 to Mt" 'X ~lo '-Pv-;;;i.. "'>'In',, n W 
7 

8 

Tota1J/'- 1'1 0 /_ Cl -;i.. l::i 2~ 27- 1pMJ'.' /Lo "ID 12.. 12-1'°; or-. 2-1 .21 ::12. /)l, ~~( l"l '7'> "'! <~ D I~ ::i- l'.2- 1'7 It:' f\1c 
' , , 

Notes: X = mortality. 

Sample Description: f'aY' 
Comments: Total# Young only based on the first 

Reviewed by: <.J&L. Date reviewed: , v- -

Version 2.1 Issued July 29, 2009 

1il'lk 

Nautilus Environmental 



CETIS Summary Report 

Ceriodaphnia 7-d Survival and Reproduction Test 

Batch ID: 15-3253-5145 

Start Date: 28 Apr-16 15:30 

Ending Date: 04 May-1617:15 

Duration: 6d 2h 

Sample Code Sample ID 

Lab Control 05-3864-3226 

FR_UFR1 20-5103-9195 

GH_ER2 · 20-2527-1456 

Test Type: Reproduction-Survival (7d) 
Protocol: EC/EPS 1/RM/21 

Species: Ceriodaphnia dubia 

Source: In-House Culture 

Sample Date Receive Date 

28 Apr-16 28 Apr-16 

27 Apr-16 09:30 28 Apr-16 10:50 

27 Apr-16 28 Apr-1610:50 

Sample Age 

16h 

30h (8 °C) 

40h (8 °C) 

Report Date: 

Test Code: 

Analyst: Mimi Tran 

11May-1615:44(p1of2) 

16478111-7449-0204 

Nautilus Environmental 

Diluent: 20°/o Perrier Water 

Brine: 

Age: <24h 

Client Name Project 

Teck Coal 

FR_FRCP1 · 11-3524-6354 27 Apr-1611:00 28 Apr-16 10:50 28h (8 °C) 

GH_FR1 02-7973-9027 27 Apr-16 14:06 28 Apr-1610:50 25h (7.5 °C) 

GH_ERC. 19-0486-5913 27 Apr-16 28 Apr-1610:50 40h (8 °C) 

EV_HC1 · 08-5296-9635 27 Apr-16 07:50 28 Apr-16 10:50 32h (8.5 °C) 

EV_MC2 16-4901-9744 27 Apr-16 10:00 28 Apr-16 10:50 30h (7 °C) 

CM_MC2 06-7207-0177 27 Apr-16 10:00 28 Apr-16 10:50 30h (6.5 °C) 

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_0_04042016_N (site c 

GH_ER2 Water Sample Teck Coal GH_ER2_WS_2016_04_27 _N (sit 
FR_FRCP1 Water Sample Teck Coal FR_FRCP1_0_04042016_N 

GH_FR1 Water Sample Teck Coal GH_FR1_WS_2016_04_27 _N 

GH_ERC Water Sample Teck Coal GH_ERC_WS_2016_04_27 _N 

EV_HC1 Water Sample Teck Coal EV _HC1_WS_2016-04-27 _N 
EV_MC2 Water Sample Teck Coal EV _MC2_WS_2016-04-27 _N 

CM_MC2 Water Sample Teck Coal CM_MC2_WS_20160427_N 

6d Survival Rate Summary 

Sample Code Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev CV%, %Effect 
Lab Control 10 1 1 1 0 0 0.0% O.Oo/o 
FR_UFR1 10 1 1 0 0 0.0% O.Oo/o 
GH_ER2 10 0.9 0.6738 0 0.1 0.3162 35.14o/o 10.0o/o 
FR_FRCP1 10 1 1 0 0 0.0°/o O.Oo/o 
GH_FR1 10 0.9 o._6738 0 0.1 0.3162 35.14°/ti 10.0o/o 
GH_ERC 10 1 1 0 a 0.0o/o O.Oo/o 
EV_HC1 10 0.9 0.6738 0 0.1 0.3162 35.14°/o 1 O.Oo/o 
EV_MC2 10 0 0 O.Oo/o 0.0% 
CM_MC2 10 0 0 0.0% 0.0% 

6d Survival Rate Detail 

Sample Code Rep 1 Rep2 Rep 3 Rep4 Reps Rep6 Rep 7 Rep 8 Rep9 Rep 10 
Lab Control 1 1 1 1 1 1 1 1 1 
FR_UFR1 

GH_ER2 0 
FR_FRCP1 

GH_FR1 0 
GH_ERC 1 
EV_HC1 0 
EV_MC2 1 
CM_MC2 1 

000-469-187-2 CETIS'" v1 .8.7.16 Analyst:. __ _ 



CETIS Summary Report Report Date: 11May-1615:44(p2of2) 

Test Code: 16478 I 11-7449-0204 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

6d Survival Rate Binomials 

Sample Code Rep 1 Rep2 Rep 3 Rep4 Rep 5 Rep 6 Rep 7 Rep8 Rep9 Rep10 
Lab Control 111 111 111 111 111 111 111 111 111 111 
FR_UFR1 111 111 111 111 111 111 111 111 111 111 
GH_ER2 111 111 011 111 111 111 111 111 111 111 
FR_FRCP1 111 111 111 111 111 111 111 111 111 111 
GH_FR1 111 111 111 111 111 111 011 111 111 111 
GH_ERC 111 111 111 111 111 111 111 111 111 111 
EV_HC1 111 111 111 111 111 111 111 111 111 0/1 
EV_MC2 111 111 111 111 111 111 111 111 111 111 
CM_MC2 111 111 111 111 111 111 111 111 111 111 

000-469-187-2 CETIS'M v1.8.7.16 Analyst: __ _ 
j(k. 

QA: //' µca:;: n- 1:7 



CETIS Analytical Report Report Date: 

Test Code: 

11May-1615:44(p1 of 2) 

16478111-7449-0204 

Ceriodaphnia 7·d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 18-0254-9532 

Analyzed: 11 May-16 15:37 

Batch ID: 15-3253-5145 

Start Date: 28 Apr-1615:30 

Ending Date: 04 May-16 17:15 

Duration: 6d 2h 

Sample Code Sample ID 

Lab Control 05-3864-3226 

FR_UFR1 20-5103-9195 

GH_ER2 20-2527-1456 

FR_FRCP1 11-3524-6354 

GH_FR1 02-7973-9027 

GH_ERC 19-0486-5913 

EV_HC1 08-5296-9635 

EV_MC2 16-4901-9744 

CM_MC2 06-7207-0177 

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 

Data Transform Zeta 
Untransformed 

Fisher Exact/Bonferroni-Holm Test 

Sample vs Sample 

Lab Control FR_UFR1 

Lab Control GH_ER2 
Lab Control FR_FRCP1 
Lab Control GH_FR1 
Lab Control GH_ERC 
Lab Control EV_HC1 
Lab Control EV_MC2 

Lab Control CM_MC2 

Data Summary 

Sample Code NR 
Lab Control Negative Contr 10 
FR_UFR1 10 
GH_ER2 9 
FR_FRCP1 10 
GH_FR1 9 
GH_ERC 10 
EV_HC1 9 
EV_MC2 10 
CM_MC2 10 

000-469-187-2 

Endpoint: 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 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Mimi Tran 

Diluent: 20°/o Perrier Water 

Brine: 

Age: <24h 

Sample Date Receive Date Sample Age Client Name Project 

28 Apr-16 28 Apr-16 16h Teck Coal 

27 Apr-16 09:30 28 Apr-1610:50 30h (8 °C) 

27 Apr-16 28 Apr-1610:50 40h (8 °C) 

27 Apr-1611:00 28 Apr-16 10:50 28h (8 °C) 

27 Apr-1614:06 28 Apr-16 10:50 25h (7.5 °C) 

27 Apr-16 28 Apr-1610:50 40h (8 °C) 

27 Apr-16 07:50 28 Apr-16 10:50 32h (8.5 °C) 

27 Apr-1610:00 28 Apr-16 10:50 30h (7 °C) 

27 Apr-1610:00 28 Apr-1610:50 30h (6.5°C) 

Sample Source Station Location Latitude Longitude 

Teck Coal Lab Control 

Teck Coal FR_UFR1_Q_04042016_N (site c 
Teck Coal GH_ER2_WS_2016_04_27_N (sit 

Teck Coal FR_FRCP1_Q_04042016_N 

Teck Coal GH_FR1_WS_2016_04_27_N 

Teck Coar GH_ERC_WS_2016_04_27_N 

Teck Coal EV _HC1_WS_2016-04-27 _N 

Teck Coal EV _MC2_WS_2016-04-27 _N 

Teck Coal CM_MC2_WS_20160427_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 
0.5 1.0000 Exact Non-Significant Effect 

1.0000 Exact Non-Significant Effect 
0.5 1.0000 Exact Non-Significant Effect 
1 1.0000 Exact Non-Significant Effect 
0.5 1.0000 Exact Non-Significant Effect 
1 1.0000 Exact Non-Significant Effect 

1.0000 Exact Non-Significant Effect 

R NR+ R Prop NR Prop R %Effect 
0 10 1 0 O.Oo/o 
0 10 0 0.0% 
1 10 0.9 0.1 10.0% 
0 10 1 0 o.0°1o 
1 10 0.9 0.1 10.0% 
0 10 1 0 0.0% 

10 0.9 0.1 10.0% 
0 10 0 0.0% 
0 10 0 0.0% 

CETIS'M v1.8.7.16 Analyst __ _ 
j64_ 

QA: /"'Cl'J It/ fh 



CETIS Analytical Report Report Date: 11 May-16 15:44 (p 2 of 2) 

Test Code: 16478111-7449-0204 

Ceriodaphnia 7·d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 18-0254-9532 Endpoint: 6d Survival Rate CETIS Version: CETISv1.8.7 
Analyzed: 11 May-1615:37 Analysis: STP 2x2 Contingency Tables Official Results: Yes 

6d Survival Rate Detail 

Sample Code Rep 1 Rep2 Rep 3 Rep4 Rep 5 Rep6 Rep 7 Rep 8 Rep9 Rep 10 
Lab Control 1 1 1 1 1 1 1 
FR_UFR1 1 
GH_ER2 0 
FR_FRCP1 1 1 1 1 
GH_FR1 1 0 1 
GH_ERC 1 
EV_HC1 0 
EV_MC2 

CM_MC2 

6d Survival Rate Binomials 

Sample Code Rep 1 Rep2 Rep 3 Rep4 Rep 5 Rep6 Rep 7 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 
GH_ER2 1/1 1/1 0/1 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 0/1 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 0/1 
EV_MC2 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 

Graphics 

• • • • • • 
• • • 

.. 

" 
l ~ ~ ' ~ :. ~· ~ ~ ~ 

000-469-187-2 CETIS™ v1.8.7.16 Analyst: __ _ . JC.{z 
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CETIS Analytical Report Report Date: 
Test Code: 

18 May-1615:23 (p 1 of 2) 

16478 J 11-7449-0204 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 12-6000-7345 

Analyzed: 18 May-16 15:23 

Batch ID: 15-3253-5145 

Start Date: 28 Apr-16 15:30 

Ending Date: 04 May-1617:15 

Duration: 6d 2h 

Sample Code Sample ID 

Lab Control 05-3864-3226 

FR_UFR1 20-5103-9195 

GH_ER2 20-2527-1456 

FR_FRCP1 11-3524-6354 

GH_FR1 02-7973-9027 

GH_ERC 19-0486-5913 

EV_HC1 08-5296-9635 

EV_MC2 16-4901-9744 

CM_MC2 06-7207-0177 

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 

Data Transform Zeta 
Untransformed 

Fisher ExacUBonferroni-Holm Test 

Sample vs Sample 

FR_UFR1 Lab Control 

FR_UFR1 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 

Data Summary 

Sample Code NR 
Lab Control 10 
FR_UFR1 Upstream Contr 10 
GH_ER2 9 
FR_FRCP1 10 
GH_FR1 9 
GH_ERC 10 
EV_HC1 9 
EV_MC2 10 
CM_MC2 10 

000-469-187-2 

Endpoint: 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 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Mimi Tran 

Diluent: 20o/o Perrier Water 

Brine: 

Age: <24h 

Sample Date Receive Date Sample Age Client Name Project 

28 Apr-16 28 Apr-16 16h Teck Coal 

27 Apr-16 09:30 28 Apr-16 10:50 30h (8 'C) 

27 Apr-16 28 Apr-16 10:50 40h (8 'C) 

27 Apr-1611:00 28 Apr-16 10:50 28h (8 'C) 

27 Apr-1614:06 28 Apr-16 10:50 25h (7.5 'C) 

27 Apr-16 28 Apr-16 10:50 40h (8 'C) 

27 Apr-16 07:50 28 Apr-1610:50 32h (8.5 'C) 

27 Apr-16 10:00 28 Apr-1610:50 30h (7 'C) 

27 Apr-16 10:00 28 Apr-16 10:50 30h (6.5 'C) 

Sample Source Station Location Latitude Longitude 

Teck Coal Lab Control 

Teck Coal FR_UFR1_Q_04042016_N (site c 

Teck Coal GH_ER2_WS_2016_04_27 _N (sit 

Teck Coal FR_FRCP1_ 0_04042016_N 

Teck Coal GH_FR1_WS_2016_04_27_N 

Teck Coal GH_ERC_WS_2016_04_27_N 

Teck Coal EV _HC1_WS_2016-04-27 _N 

Teck Coal EV _MC2_WS_2016-04-27 _N 

Teck Coal CM_MC2_WS_20160427_N 

Alt Hyp Trials Seed Test Result 

C>T NA NA 

Test Stat P-Value P-Type Decision(a:So/o) 

1 1.0000 Exact Non-Significant Effect 

0.5 1.0000 Exact Non-Significant Effect 

1.0000 Exact Non-Significant Effect 

0.5 1.0000 Exact Non-Significant Effect 
1.0000 Exact Non-Significant Effect 

0.5 1.0000 Exact Non-Significant Effect 
1.0000 Exact Non-Significant Effect 

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% 
1 10 0.9 0.1 10.0o/o 
0 10 0 O.Oo/o 

10 0.9 0.1 10.0% 
0 10 0 O.Q°/c, 
1 10 0.9 0.1 10.0°/o 
0 10 0 O.Oo/o 
0 10 0 Q.0% 

CETIS'" v1.8.7.16 Analyst:. __ _ 



CETIS Analytical Report Report Date: 18 May-1615:23 (p 2 of 2) 

Test Code: 16478111-7449-0204 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 12-6000-7345 Endpoint: 6d Survival Rate CETIS Version: CET1Sv1.8.7 

Analyzed: 18 May-1615:23 Analysis: STP 2x2 Contingency Tables Official Results: Yes 

Gd Survival Rate Detail 

Sample Code Rep 1 Rep2 Rep 3 Rep4 Rep 5 Rep 6 Rep 7 Reps Rep9 Rep 10 

Lab Control 1 1 1 1 1 1 1 1 1 1 

FR_UFR1 1 

GH_ER2 0 

FR_FRCP1 1 1 1 1 

GH_FR1 1 0 1 1 

GH_ERC 

EV_HC1 0 

EV_MC2 

CM_MC2 

6d Survival Rate Binomials 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 Rep 5 Rep 6 Rep 7 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 

GH_ER2 1/1 1/1 0/1 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 0/1 1/1 1/1 1/1 

GH_ERC 1/1 1/1 1/1 1/1 1/1 1/1 111 111 111 111 

EV_HC1 111 111 1/1 111 111 111 1/1 111 111 011 

EV_MC2 111 111 111 1/1 1/1 111 1/1 111 111 111 
CM_MC2 111 111 111 111 111 1/1 1/1 1/1 111 111 
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CETIS Analytical Report Report Date: 

Test Code: 

18May-1615:23(p1 of 2) 

16478111-7449-0204 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 04-9781-3957 Endpoint: 6d Survival Rate CETIS Version: CETISv1.8.7 

Analyzed: 18 May-1615:22 Analysis: STP 2x2 Contingency Tables Official Results: Yes 

Batch ID: 15-3253-5145 Test Type: Reproduction-Survival (7d) Analyst: Mimi Tran 

-Start Date: 28 Apr-1615:30 Protocol: EC/EPS 1/RM/21 Diluent: 20°/o Perrier Water 

Ending Date: 04 May-16 17:15 Species: Ceriodaphnia dubia Brine: 

Duration: 6d 2h Source: In-House Culture Age: <24h 

Sample Code Sample ID Sample Date Receive Date Sample Age Client Name Project 

Lab Control 05-3864-3226 28 Apr-16 28 Apr-16 16h Teck Coal 
FR_UFR1 20-5103-9195 27 Apr-16 09:30 28 Apr-1610:50 30h (8 'C) 

GH_ER2 20-2527-1456 27 Apr-16 28 Apr-16 10:50 40h (8 'C) 

FR_FRCP1 11-3524-6354 27 Apr-1611:00 28 Apr-16 10:50 28h (8 'C) 

GH_FR1 02-7973-9027 27 Apr-1614:06 28 Apr-16 10:50 25h (7.5 'C) 

GH_ERC 19-0486-5913 27 Apr-16 28 Apr-16 10:50 40h (8 'C) 

EV_HC1 08-5296-9635 27 Apr-16 07:50 28 Apr-16 10:50 32h (8.5 'C) 

EV_MC2 16-4901-9744 27 Apr-16 10:00 28 Apr-16 10:50 30h (7 'C) 
CM_MC2 06-7207-0177 27 Apr-16 10:00 28 Apr-1610:50 30h (6.5 'C) 

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_04042016_N (site c 

GH_ER2 Water Sample Teck Coal GH_ER2_WS_2016_04_27_N (sit 

FR_FRCP1 Water Sample Teck Coal FR_FRCP1_ Q_04042016_N 

GH_FR1 Water Sample Teck Coat GH_FR1_WS_2016_04_27 _N 
GH_ERC Water Sample Teck Coal GH_ERC_WS_2016_04_27 _N 
EV_HC1 Water Sample Teck Coal EV _HC1_WS_2016-04-27 _N 
EV_MC2 Water Sample Teck Coal EV _MC2_WS_2016-04-27 _N 
CM_MC2 Water Sample Teck Coal CM_MC2_WS_20160427 _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:So/o) 
GH_ER2 Lab Control 1 1.0000 Exact Non-Significant Effect 
GH_ER2 FR_UFR1 1.0000 Exact Non-Significant Effect 
GH_ER2 FR_FRCP1 1 1.0000 Exact Non-Significant Effect 
GH_ER2 GH_FR1 0.7632 1.0000 Exact Non-Significant Effect 
GH_ER2 GH_ERC 1.0000 Exact Non-Significant Effect 
GH_ER2 EV_HC1 0.7632 1.0000 Exact Non-Significant Effect 
GH_ER2 EV_MC2 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 o/oEffect 
Lab Control 10 0 10 1 0 -11.11% 
FR_UFR1 10 0 10 0 -11.11% 
GH_ER2 Receiving Wate 9 1 10 0.9 0.1 O.Oo/o 
FR_FRCP1 10 0 10 1 0 -11.11% 
GH_FR1 9 1 10 0.9 0.1 0.0% 
GH_ERC 10 0 10 0 -11.11% 
EV_HC1 9 10 0.9 0.1 0.0% 
EV_MC2 10 0 10 1 0 -11.11o/o 
CM_MC2 10 0 10 0 -11.11% 

000-469-187-2 CETIS'" v1.8.7.16 Analyst:. __ _ 



CETIS Analytical Report 

Ceriodaphnia 7~d Survival and Reproduction Test 

Analysis ID: 04-9781-3957 Endpoint: 6d Survival Rate 
Analyzed: 18 May-16 15:22 Analysis: STP 2x2 Contingency Tables 

6d Survival Rate Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 Rep 5 

Lab Control 1 1 1 1 1 

FR_UFR1 1 

GH_ER2 0 

FR_FRCP1 1 

GH_FR1 1 

GH_ERC 

EV_HC1 

EV_MC2 

CM_MC2 

6d Survival Rate Binomials 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 Rep 5 
Lab Control 1/1 1/1 1/1 1/1 1/1 

FR_UFR1 1/1 1/1 1/1 1/1 1/1 
GH_ER2 1/1 1/1 0/1 1/1 1/1 

FR_FRCP1 1/1 1/1 1/1 1/1 1/1 

GH_FR1 111 111 111 111 111 

GH_ERC 1/1 1/1 1/1 1/1 1/1 
EV_HC1 111 1/1 1/1 1/1 1/1 
EV_MC2 1/1 1/1 1/1 1/1 1/1 

CM_MC2 1/1 1/1 1/1 1/1 1/1 
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000-469-187-2 CETIS™ v1.8.7.16 

Report Date: 18 May-1615:23 (p 2 of 2) 

Test Code: 16478 111-7449-0204 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Rep 6 Rep 7 Reps Rep9 Rep 10 

1 1 

1 

0 

1 

0 

Rep6 Rep 7 Rep8 Rep9 Rep 10 

1/1 1/1 1/1 1/1 1/1 

1/1 1/1 1/1 1/1 1/1 

1/1 1/1 1/1 1/1 1/1 

1/1 1/1 1/1 1/1 111 

111 011 1/1 1/1 1/1 

1/1 1/1 1/1 1/1 1/1 

1/1 1/1 1/1 1/1 0/1 

1/1 1/1 1/1 1/1 1/1 

1/1 1/1 1/1 1/1 1/1 

Analyst: __ _ 
Jr:,. 

QA: .';fC 0/1 
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CETIS Summary Report Report Date: 

Test Code: 

11 May-1615:44(p1 of 1) 

16478 I 11-7449-0204 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Batch ID: 

Start Date: 

15-3253-5145 

28 Apr-16 15:30 

Ending Date: 04 May-1617:15 

Duration: 

Sample Code 

Lab Control 
FR_UFR1 

GH_ER2 

FR_FRCP1 

GH_FR1 

GH_ERC 

EV_HC1 

EV_MC2 

CM_MC2 

Sample Code 

Lab Control 
FR_UFR1 

GH_ER2 

FR_FRCP1 

GH_FR1 

GH_ERC 

EV_HC1 

EV_MC2 

CM_MC2 

6d 2h 

Sample ID 

05-3864-3226 

20-5103-9195 

20-2527-1456 

11-3524-6354 

02-7973-9027 

19-0486-5913 

08-5296-9635 

16-4901-9744 

06-7207-0177 

Material Type 
Water Sample 
Water Sample 

Water Sample 

Water Sample 

Water Sample 

Water Sample 
Water Sample 

Water Sample 

Water Sample 

Test Type: Reproduction-Survival (7d) 
Protocol: EC/EPS 1/RM/21 

Species: Ceriodaphnia dubia 

Source: In-House Culture 

Sample Date Receive Date 

28 Apr-16 28 Apr-16 

27 Apr-16 09:30 28 Apr-1610:50 

27 Apr-16 28 Apr-1610:50 

27 Apr-1611:00 28 Apr-16 10:50 

27 Apr-1614:06 28 Apr-.16 10:50 

27 Apr-16 28 Apr-1610:50 

27 Apr-16 07:50 28 Apr-1610:50 

27 Apr-1610:00 28 Apr-1610:50 

27 Apr-1610:00 28 Apr-1610:50 

Sample Source 
Teck Coal 

Teck Coa! 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Analyst: Mimi Tran 

Diluent: 20°/o Perrier Water 

Brine: 

Age: <24h 

Sample Age Client Name 

16h 

30h (8 °C) 

40h (8 °C) 

28h (8 °C) 

25h (7.5 °C) 

40h (8 °C) 

32h (8.5 °C) 

30h (7 °C) 

30h (6.5 °C) 

Teck Coal 

Station Location 
Lab Control 

FR_UFR1_Q_04042016_N (site c 

GH_ER2_WS_2016_04_27 _N (sit 

FR_FRCP1_ Q_04042016_N 

GH_FR1_WS_2016_04_27_N 

GH_ERC_WS_2016_04_27 _N 

EV _HC1_WS_2016-04-27 _N 

EV _MC2_WS_2016-04-27 _N 

CM_MC2_WS_20160427_N 

Project 

latitude Longitude 

Reproduction Summary 

Sample Code Count Mean 95% LCL 95o/o UCL Min Max Std Err Std Dev CVo/o %Effect 
Lab Control 
FR_UFR1 
GH_ER2 

FR_FRCP1 
GH_FR1 
GH_ERC 

EV_HC1 
EV_MC2 
CM_MC2 

Reproduction Detail 

Sample Code 

Lab Control 

FR_UFR1 

GH_ER2 

FR_FRCP1 

GH_FR1 

GH_ERC 

EV_HC1 

EV_MC2 

CM_MC2 

000-469-187-2 

10 
10 

10 
10 
10 

10 
10 

10 
10 

Rep 1 

24 

14 

20 

11 

16 

15 

20 

16 

12 

22.7 
22.2 

16.8 
18.2 
16.9 

17.5 
18 

17.5 
9.7 

Rep 2 

23 

21 

19 

20 

23 

16 

19 

20 

8 

20.95 24.45 20 
19.87 
11.78 
15.57 
12.59 

15.06 
15.41 

14.67 
6.361 

Rep 3 

22 

23 

0 

19 

15 

20 

10 

12 

9 

24.53 
21.82 
20.83 
21.21 

19.94 

20.59 
20.33 
13.04 

Rep4 

25 

24 

9 

15 

21 

22 

16 

12 

6 

14 

0 
11 

3 
11 

10 
12 

0 

Rep 5 

20 

26 

23 

18 

19 

20 

19 

13 

0 

CETIS™ v1 .8.7.16 

26 
26 
23 
22 

23 
22 

23 
22 

15 

Rep6 

21 

24 

21 

14 

22 

14 

17 

20 

15 

0.7753 
1.031 

2.22 
1.162 

1.906 
1.078 

1.145 

1.249 
1.476 

Rep? 

20 

21 

21 

21 

3 
19 

17 

21 

7 

2.452 
3.259 
7.021 

3.676 
6.027 

3.408 
3.621 

3.951 

4.668 

Rep 8 

26 

23 

18 

21 

22 

11 

23 

21 

12 

10.8% 
14.68°/o 

41.79o/o 

0.0% 
2.2% 
25.99°/o 

20.2°/o 19.82%1 
35.66o/o 25.55°/o 
19.47% 22.91°/o 

20.12°/o 20.?o/o 
22.58% 22.91 % 
48.12o/o 57.27% 

Rep 9 

26 

22 

17 

21 

15 

18 

22 

22 

13 

Rep 10 

20 

24 

20 

22 

13 

20 

17 

18 

15 

Analyst:. __ _ QA" J{j{__ . 
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CETIS Analytical Report Report Date: 

Test Code: 

11 May-1615:44 (p 1 of 2) 

16478111-7449-0204 

Ceriodaphnia 7~d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 13-3453-4966 Endpoint: Reproduction CETIS Version: CETISv1 .8.7 

Analyzed: 11 May-1615:37 Analysis: Nonparametric-Control vs Treatments Official Results: Yes 

Batch ID: 15-3253-5145 Test Type: Reproduction-Survival (7d) Analyst: Mimi Tran 

Start Date: 28 Apr-1615:30 Protocol: EC/EPS 1/RM/21 Diluent: 20o/o Perrier Water 

Ending Date: 04 May-1617:15 Species: Ceriodaphnia dubia Brine: 

Duration: 6d 2h Source: In-House Culture Age: <24h 

Sample Code Sample ID Sample Date Receive Date Sample Age Client Name Project 

Lab Control 05-3864-3226 28 Apr-16 28 Apr-16 16h Teck Coal 
FR_UFR1 20-5103-9195 27 Apr-16 09:30 28 Apr-16 10:50 30h (8 °C) 

GH_ER2 20-2527-1456 27 Apr-16 28 Apr-16 10:50 40h (8 °C) 

FR_FRCP1 11-3524-6354 27 Apr-1611:00 28 Apr-16 10:50 28h (8 °C) 

GH_FR1 02-7973-9027 27 Apr-16 14:06 28 Apr-16 10:50 25h (7.5 °C) 

GH_ERC 19-0486-5913 27 Apr-16 28 Apr-16 10:50 40h (8 °C) 

EV_HC1 08-5296-9635 27 Apr-16 07:50 28 Apr-16 10:50 32h (8.5 °C) 

EV_MC2 16-4901-9744 27 Apr-1610:00 28 Apr-16 10:50 30h (7 °C) 

CM_MC2 06-7207-0177 27 Apr-16 10:00 28 Apr-16 10:50 30h (6.5 °C) 

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_04042016_N (site c 

GH_ER2 Water Sample Teck Goa! GH_ER2_WS_2016_04_27_N (sit 

FR_FRCP1 Water Sample Teck Coal FR_FRCP1_ Q_04042016_N 
GH_FR1 Water Sample Teck Coar GH_FR1_WS_2016_04_27_N 
GH_ERC Water Sample Teck Coal GH_ERC_WS_2016_04_27 _N 
EV_HC1 Water Sample Teck Coal EV _HC1_WS_2016-04-27 _N 
EV_MC2 Water Sample Teck Coal EV _MC2_WS_2016-04-27 _N 
CM_MC2 Water Sample Teck Coal CM_MC2_WS_20160427_N 

Data Transform Zeta Alt Hyp Trials Seed PMSD Test Result 
Untransformed NA C>T NA NA 21.2% 

Steel Many-One Rank Sum Test 

Sample Code vs Sample Code Test Stat Critical Ties OF P-Value P-Type Decision(a:5o/o) 
Lab Control FR_UFR1 106 73 6 18 0.9055 Asymp Non-Significant Effect 

GH_ER2 70.5 73 3 18 0.0282 Asymp Significant Effect-
FR_FRCP1 71.5 73 3 18 0.0343 Asymp Significant Effect 
GH_FR1 73 73 3 18 0.0456 Asymp Significant Effect 
GH_ERC 64 73 2 18 0.0067 Asymp Significant Effect 
EV_HC1 66.5 73 3 18 0.0120 Asymp Significant Effect 
EV_MC2 69.5 73 3 18 0.0230 Asymp Significant Effect 
CM_MC2 55 73 0 18 0.0006 Asymp Significant Effect 

ANOVATable 

Source Sum Squares Mean Square DF F Stat P-Value Decision{a:5%) 
Between 1111.156 138.8944 8 7.028 <0.0001 Significant Effect 
Error 1600.9 19.7642 81 
Total 2712.056 89 

Distributional Tests 

Attribute Test Test Stat Critical P-Value Decision( a: 1 o/o) 
Variances Bartlett Equality of Variance 15.13 20.09 0.0567 Equal Variances 
Distribution Shapiro-Wilk W Normality 0.9053 0.962 <0.0001 Non-normal Distribution 

000-469-187-2 CETIS'M v1.8.7.16 Analyst:. __ _ QA: 



CETIS Analytical Report 

Ceriodaphnia 7-d Survival and Reproduction Test 

Analysis ID: 13-3453-4966 Endpoint: Reproduction 
Analyzed: 11 May-1615:37 Analysis: Nonparametric-Control vs Treatments 

Reproduction Summary 

Sample Code Count Mean 95% LCL 95% UCL Median 

Lab Control 10 22.7 20.95 24.45 22.5 
FR_UFR1 10 22.2 19.87 24.53 23 
GH_ER2 10 16.8 11.78 21.82 19.5 
FR_FRCP1 10 18.2 15.57 20.83 19.5 
GH_FR1 10 16.9 12.59 21.21 17.5 
GH_ERC 10 17.5 15.06 19.94 18.5 
EV_HC1 10 18 15.41 20.59 18 
EV_MC2 10 17.5 14.67 20.33 19 
CM_MC2 10 9.7 6.361 13.04 10.5 

Reproduction Detail 

Sample Code Rep 1 Rep2 Rep 3 Rep4 Rep 5 
Lab Control 24 23 22 25 20 
FR_UFR1 14 21 23 24 26 
GH_ER2 20 19 0 9 23 
FR_FRCP1 11 20 19 15 18 
GH_FR1 16 23 15 21 19 
GH_ERC 15 16 20 22 20 
EV_HC1 20 19 10 16 19 
EV_MC2 16 20 12 12 13 
CM_MC2 12 8 9 6 0 

Graphics 
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000-469-187-2 CETIS™ v1.8.7.16 

• 

Report Date: 

Test Code: 

CETIS Version: 
Official Results: 

Min Max 

20 26 
14 26 
0 23 
11 22 
3 23 
11 22 
10 23 
12 22 
0 15 

Rep6 Rep 7 

21 
24 

21 

14 

22 
14 

17 

20 
15 
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20 
21 

21 
21 

3 

19 

17 
21 
7 

,_, 

11 May-16 15:44 (p 2 of 2) 
16478111-7449-0204 

Nautilus Environmental 

CETISv1.8.7 
Yes 

Std Err CV% %Effect 

0.7753 10.So/o O.Oo/o 
1.031 14.68o/o 2.2o/o 
2.22 41.79°/o 25.99% 
1.162 20.2o/o 19.82%.1 
1.906 35.66°/o 25.55°/o 
1.078 19.47°/o 22.91°/o 
1.145 20.12o/o 20.7o/o 
1.249 22.58o/o 22.91 o/o 
1.476 48.12o/o 57.27o/o 

Rep 8 Rep 9 Rep 10 

26 26 20 

23 22 24 

18 17 20 

21 21 22 

22 15 13 

11 18 20 

23 22 17 

21 22 18 

12 13 15 
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CETIS Analytical Report Report Date: 
Test Code: 

12May-1614:58(p1of2) 

16478 [ 11-7449-0204 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 08-7124-1188 

Analyzed: 12 May-1614:55 

Batch ID: 15-3253-5145 

Start Date: 28 Apr-1615:30 

Ending Date: 04 May-1617:15 

Duration: 6d 2h 

Endpoint: Reproduction 
Analysis: Nonparametric-Control vs Treatments 

Test Type: Reproduction-Survival (7d) 

Protocol: EC/EPS 1/RM/21 

Species: Ceriodaphnia dubia 

Source: ln~House Culture 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Mimi Tran 

Diluent: 20o/o Perrier Water 

Brine: 

Age: <24h 

Sample Code Sample ID Sample Date Receive Date Sample Age Client Name Project 

Lab Control 05-3864-3226 28 Apr-16 28 Apr-16 16h Teck Coal 

FR_UFR1 20-5103-9195 27 Apr-16 09:30 28 Apr-16 10:50 30h (8 °C) 

GH_ER2 20-2527-1456 27 Apr-16 28 Apr-16 10:50 40h (8 °C) 

FR_FRCP1 11-3524-6354 27 Apr-16 11:00 28 Apr-16 10:50 28h (8 °C) 

GH_FR1 02-7973-9027 27 Apr-16 14:06 28 Apr-1610:50 25h (7.5 °C) 

GH_ERC 19-0486-5913 27 Apr-16 28 Apr-16 10:50 40h (8 °C) 

EV_HC1 08-5296-9635 27 Apr-16 07:50 28 Apr-16 10:50 32h (8.5 °C) 

EV_MC2 16-4901-9744 27 Apr-16 10:00 28 Apr-16 10:50 30h (7 °C) 

CM_MC2 06-7207-0177 27 Apr-16 10:00 28 Apr-1610:50 30h (6.5 °C) 

Sample Code Material Type Sample Source Station Location Latitude 

Lab Control Water Sample Teck Coal Lab Control 

FR_UFR1 Water Sample Teck Coal FR_UFR1_Q_04042016_N (site c 

GH_ER2 Water Sample Teck Coal GH_ER2_WS_2016_04_27 _N (sit 

FR_FRCP1 Water Sample Teck Coal FR_FRCP1_Q_04042016_N 

GH_FR1 Water Sample Teck Coal GH_FR1_WS_2016_04_27_N 

GH_ERC Water Sample Teck Coal GH_ERC_WS_2016_04_27_N 

EV_HC1 Water Sample Teck Coal EV _HC1_WS_2016-04-27 _N 
EV_MC2 Water Sample Teck Coal EV_MC2_WS_2016-04-27_N 

CM_MC2 Water Sample Teck Coal CM_MC2_WS_20160427_N 

Data Transform Zeta Alt Hyp Trials Seed PMSD Test Result 
Untransformed NA C>T NA NA 21.7o/() 

Steel Many-One Rank Sum Test 

Sample Code vs 
FR_UFR1 

ANOVA Table 

Source 

Between 
Error 
Total 

Distributional Tests 

Attribute 

Variances 
Distribution 

000-469-187-2 

Sample Code 
Lab Control 
GH_ER2 
FR_FRCP1 
GH_FR1 
GH_ERC 
EV_HC1 
EV_MC2 
CM_MC2 

Test Stat 

104 

69 
69 

73 
66 
70.5 
66.5 
57 

Critical 

73 

73 
73 

73 
73 
73 
73 
73 

Sum Squares Mean Square 

1111.156 

1600.9 
2712.056 

Test 

138.8944 

19.7642 

Bartlett Equality of Variance 
Shapiro-Wilk W Normality 

Test Stat 

15.13 
0.9053 

Ties DF P-Value P-Type Decision(a:So/o) 
5 18 0.8702 Asymp Non-Significant Effect 
2 18 0.0207 Asymp Significant Effect 
3 18 0.0207 Asymp Significant Effect 
3 18 0.0456 Asymp Significant Effect 
2 18 0.0107 Asymp Significant Effect 
2 18 0.0282 Asymp Significant Effect 
2 18 0.0120 Asymp Significant Effect 
o 18 0.0011 Asymp Significant Effect 

OF F Stat P-Value Decision{a:5%) 
8 7.028 <0.0001 Significant Effect 
81 
89 

Critical P-Value Decision( a: 1 o/o} 
20.09 0.0567 Equal Variances 
0.962 <0.0001 Non-normal Distribution 

CETIS™ v1.8.7.16 Analyst: __ _ 

Longitude 



CETIS Analytical Report 

Ceriodaphnia 7-d Survival and Reproduction Test 

Analysis ID: 08-7124-1188 Endpoint: Reproduction 
Analyzed: 12 May-1614:55 Analysis: Nonparametric-Control vs Treatments 

Reproduction Summary 

Sample Code Count Mean 95o/t1 LCL 95o/o UCL Median 

Lab Control 10 22.7 20.95 24.45 22.5 
FR_UFR1 10 22.2 19.87 24.53 23 
GH_ER2 10 16.8 11.78 21.82 19.5 
FR_FRCP1 10 18.2 15.57 20.83 19.5 
GH_FR1 10 16.9 12.59 21.21 17.5 
GH_ERC 10 17.5 15.06 19.94 18.5 
EV_HC1 10 18 15.41 20.59 18 
EV_MC2 10 17.5 14.67 20.33 19 
CM_MC2 10 9.7 6.361 13.04 10.5 

Reproduction Detail 

Sample Code Rep 1 Rep2 Rep 3 Rep4 Rep 5 
Lab Control 24 23 22 25 20 
FR_UFR1 14 21 23 24 26 
GH_ER2 20 19 0 9 23 
FR_FRCP1 11 20 19 15 18 
GH_FR1 16 23 15 21 19 
GH_ERC 15 16 20 22 20 
EV_HC1 20 19 10 16 19 
EV_MC2 16 20 12 12 13 
CM_MC2 12 8 9 6 0 

Graphics 

• 

• 

~I ·<·• ·l.O 

000-469-187-2 CETIS'" v1.8.7.16 

Report Date: 

Test Code: 

CETIS Version: 
Official Results: 

Min 

20 
14 
0 
11 
3 
11 
10 
12 
0 

Rep 6 

21 
24 

21 

14 

22 

14 

17 

20 
15 

• • ••• 

Max 

26 
26 
23 
22 
23 
22 
23 
22 
15 

Rep 7 

20 
21 

21 

21 

3 
19 

17 

21 

7 

12 May-1614:58 (p 2 of 2) 

16478111-7449-0204 

Nautilus Environmental 

CETISv1.8.7 
Yes 

Std Err CV% %Effect 

0.7753 10.8o/o 0.0°/o 
1.031 14.68o/o 2.2°/o 
2.22 41.79%1 25.99% 
1.162 20.2o/o 19.82%1 
1.906 35.66o/o 25.55%1 
1.078 19.47o/o 22.91°/o 
1.145 20.12o/o 20.7°/o 
1.249 22.58o/o 22.91% 

1.476 48.12o/o 57.27°/o 

Rep 8 Rep9 Rep 10 

26 26 20 

23 22 24 

18 17 20 

21 21 22 

22 15 13 

11 18 20 

23 22 17 

21 22 18 

12 13 15 

• • 

Analyst: __ _ 



CETIS Analytical Report 

Ceriodaphnia 7~d Survival and Reproduction Test 

Analysis ID: 13-1680-7444 Endpoint: Reproduction 

Report Date: 

Test Code: 

12 May-16 14:58 (p 1 of 2) 

16478111-7449-0204 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Analyzed: 12 May-1614:56 Analysis: Nonparametric-Control vs Treatments Official Results: Yes 

Batch ID: 15-3253-5145 

Start Date: 28 Apr-16 15:30 

Ending Date: 04 May-1617:15 

Duration: 6d 2h 

Sample Code Sample ID 

Lab Control 05-3864-3226 

FR_UFR1 20-5103-9195 

GH_ER2 20-2527-1456 

FR_FRCP1 11-3524-6354 

GH_FR1 02-7973-9027 

GH_ERC 19-0486-5913 

EV_HC1 08-5296-9635 

EV_MC2 16-4901-9744 

CM_MC2 06-7207-0177 

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 

Data Transform Zeta 

Untransformed NA 

Steel Many-One Rank Sum Test 

Sample Code vs 

GH_ER2 

ANOVATable 

Source 

Between 

Error 

Tota! 

Distributional Tests 

Attribute 

Sample Code 

Lab Control 

FR_UFR1 

FR_FRCP1 

GH_FR1 

GH_ERC 

EV_HC1 

EV_MC2 

CM_MC2 

Sum Squares 

1111.156 

1600.9 

2712.056 

Test 

Test Type: Reproduction-Survival (7d) 

Protocol: EC/EPS 1/RM/21 

Species: Ceriodaphnia dubia 

Source: In-House Culture 

Sample Date Receive Date 

28 Apr-16 28 Apr-16 

27 Apr-16 09:30 28 Apr-1610:50 

27 Apr-16 28 Apr-1610:50 

27 Apr-1611:00 28 Apr-16 10:50 

27 Apr-16 14:06 28 Apr-16 10:50 

27 Apr-16 28 Apr-16 10:50 

27 Apr-16 07:50 28 Apr-1610:50 

27 Apr-1610:00 28 Apr-1610:50 

27 Apr-1610:00 28 Apr-16 10:50 

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 Ties DF 

139.5 73 3 18 
141 73 2 18 
108 73 4 18 
104 73 3 18 

98 73 3 18 

100 73 4 18 
103.5 73 3 18 

70 73 2 18 

Mean Square DF 

138.8944 8 
19.7642 81 

89 

Test Stat Critical 
Variances Bartlett Equality of Variance 15.13 20.09 
Distribution Shapiro-Wilk W Normality 0.9053 0.962 

Analyst: Mimi Tran 
Diluent: 20% Perrier Water 

Brine: 

Age: <24h 

Sample Age Client Name Project 

16h Teck Coal 

30h (8 °C) 

40h (8 °C) 

28h (8 °C) 

25h (7.5 °C) 

40h (8 °C) 

32h (8.5 °C) 

30h (7 °C) 

30h (6.5 °C) 

Station Location Latitude Longitude 

Lab Control 

FR_UFR1_Q_04042016_N (site c 

GH_ER2_WS_2016_04_27 _N (sit 

FR_FRCP1_ Q_04042016_N 

GH_FR1_WS_2016_04_27 _N 

GH_ERC_WS_2016_04_27 _N 

EV _HC1_WS_2016-04-27 _N 

EV_MC2_WS_2016-04-27_N 

CM_MC2_WS_20160427 _N 

PMSD Test Result 

28.7o/o 

P-Value P-Type Decision{a:5%) 

1.0000 Asymp Non-Significant Effect 

1.0000 Asymp Non-Significant Effect 

0.9333 Asymp Non-Significant Effect 

0.8702 Asymp Non-Significant Effect 

0.7162 Asymp Non-Significant Effect 

0.7753 Asymp Non-Significant Effect 
0.8602 Asymp Non-Significant Effect 

0.0254 Asymp Significant Effect 

F Stat P-Value Decision(a:5%) 

7.028 <0.0001 Significant Effect 

P-Value Decision( a: 1°/o) 

0.0567 Equal Variances 
<0.0001 Non-normal Distribution 

000-469-187-2 CETIS'" v1.8.7.16 Analyst: __ _ 



CETIS Analytical Report Report Date: 12 May-1614:58 (p 2 of 2) 

Test Code: 16478111-7449-0204 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis 10: 13-1680-7444 Endpoint: Reproduction CETIS Version: CETISv1.8.7 
Analyzed: 12 May-16 14:56 Analysis: Nonparametric-Control vs Treatments Official Results: Yes 

Reproduction Summary 

Sample Code Count Mean 95% LCL 95o/o UCL Median Min Max Std Err CV% %Effect 

Lab Control 10 22.7 20.95 24.45 22.5 20 26 0.7753 10.8o/o O.Oo/o 
FR_UFR1 10 22.2 19.87 24.53 23 14 26 1.031 14.68% 2.2o/o 
GH_ER2 10 16.8 11.78 21.82 19.5 0 23 2.22 41.79% 25.99% 
FR_FRCP1 10 18.2 15.57 20.83 19.5 11 22 1.162 20.2o/o 19.82% 
GH_FR1 10 16.9 12.59 21.21 17.5 3 23 1.906 35.66°/o 25.55o/o 
GH_ERC 10 17.5 15.06 19.94 18.5 11 22 1.078 19.47°/o 22.91% 
EV_HC1 10 18 15.41 20.59 18 10 23 1.145 20.12°/ti 20.7% 
EV_MC2 10 17.5 14.67 20.33 19 12 22 1.249 22.58% 22.91% 
CM_MC2 10 9.7 6.361 13.04 10.5 0 15 1.476 48.12°/o 57.27o/1:1 

Reproduction Detail 

Sample Code Rep 1 Rep2 Rep 3 Rep4 Rep 5 Rep6 Rep 7 Rep 8 Rep9 Rep 10 
Lab Control 24 23 22 25 20 21 20 26 26 20 
FR_UFR1 14 21 23 24 26 24 21 23 22 24 
GH_ER2 20 19 0 9 23 21 21 18 17 20 
FR_FRCP1 11 20 19 15 18 14 21 21 21 22 
GH_FR1 16 23 15 21 19 22 3 22 15 13 
GH_ERC 15 16 20 22 20 14 19 11 18 20 
EV_HC1 20 19 10 16 19 17 17 23 22 17 
EV_MC2 16 20 12 12 13 20 21 21 22 18 
CM_MC2 12 8 9 6 0 15 7 12 13 15 

Graphics 
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000-469-187-2 CETIS'M v1.8.7.16 Analyst: __ _ 



CETIS Analytical Report Report Date: 

Test Code: 

18 Aug-1610:07 (p 1 of 1) 

16479b I 04-9057-1128 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 07-3267-8618 
Analyzed: 18 Aug-16 10:06 

Batch ID: 02-3451-4972 

Start Date: 28 Apr-16 16:00 

Ending Date: 04 May-16 16:30 

Duration: 6d 1h 

Sample ID: 12-8781-3119 

Sample Date: 27 Apr-16 08:18 

Receive Date: 28 Apr-1610:50 

Sample Age: 32h (8 'C) 

Data Transform Zeta 
Untransformed 

Fisher Exact Test 

Control vs C-o/o 

Negative Control 100 

Data Summary 

C-o/o Control Type NR 
0 Negative Contr 10 
100 10 

6d Survival Rate Detail 

C-% Control Type Rep 1 
0 Negative Control 1 

100 1 

6d Survival Rate Binomials 

C-% Control Type Rep 1 
0 Negative Control 1/1 

100 1/1 

Graphics 

'' • 

000-469-187-2 

Endpoint: 6d Survival Rate 
Analysis: Single 2x2 Contingency Tab!e 

Test Type: Reproduction-Survival (7d) 

Protocol: EC/EPS 1/RM/21 

Species: Ceriodaphnia dubia 

Source: In-Ho.use Culture 

Code: 4CC277FF 

Material: Water Sample 

Source: Teck Coal (TECK COAL) 

Station: LC LCDSSLCC WS 2016-04-25 N 

Alt Hyp Trials Seed 
C>T NA NA 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: Emma Marus 

Diluent: 20o/o Perrier Water 

Brine: 

Age: <24h 

Client: Teck Coal 

Project: 

Test Result 

Passes 6d survival rate 

Test Stat P-Value P-Type Decision(a:5°/o) 

1 1.0000 Exact Non-Significant Effect 

R NR+ R Prop NR Prop R %Effect 

0 10 1 0 0.0% 
0 10 1 0 0.0% 

Rep 2 Rep 3 Rep 4 Rep5 Rep 6 Rep 7 Rep 8 Rep9 
1 1 1 1 1 1 1 1 
1 1 

Rep 2 Rep 3 Rep4 Reps Rep 6 Rep 7 Reps Rep9 
1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 
1/1 1/1 1/1 1/1 1/1 111 1/1 1/1 

• 

CETIS'M v1.8.7.16 Analyst: __ _ 

Rep 10 

1 

Rep 10 

1/1 

1/1 

.jtA 
QA. ~- 18/1l 



CETIS Analytical Report Report Date: 

Test Code: 

18 Aug-1610:09 (p 1 of 1) 

16479b I 04-9057-1128 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 02-0879-2317 Endpoint: Reproduction 
Analyzed: 18 Aug-1610:07 Analysis: Nonparametric-Two Sample 

Batch ID: 02-3451-4972 Test Type: Reproduction-Survival (7d) 

Start Date: 28 Apr-16 16:00 Protocol: EC/EPS 1/RM/21 

Ending Date: 04 May-16 16:30 Species: Ceriodaphnia dubia 

Duration: 6d 1h Source: In-House Culture 

Sample ID: 12-8781-3119 Code: 4CC277FF 

Sample Date: 27 Apr-16 08:18 Material: Water Sample 

Receive Date: 28 Apr-1610:50 Source: Teck Coal (TECK COAL) 

Sample Age: 32h (8 °C) Station: LC LCDSSLCC WS 2016-04-25 N 

Data Transform Zeta Alt Hyp Trials 

Untransformed NA C>T NA 

Wilcoxon Rank Sum Two-Sample Test 

Control VS C-o/o Test Stat Critical 

Negative Control 100· 79.5 NA 

ANOVATable 

Source Sum Squares Mean Square 

Between 101.25 101.25 
Error 1219.7 67.76111 
Total 1320.95 

Distributional Tests 

Attribute Test Test Stat 
Variances Variance Ratio F 1.329 
Distribution Shapiro-Wilk W Normality 0.7973 

Reproduction Summary 

C-% Control Type Count 

0 Negative Control 10 
100 10 

Reproduction Detail 

0 

100 

Graphics 

• 

000-469-187-2 

Control Type Rep 1 

Negative Control 18 

0 

"" 
•• 

Mean 

19.8 

15.3 

Rep 2 

23 

23 

,. 

95% LCL 

14.34 

9.009 

Rep 3 

23 

17 

Seed 

NA 

Ties DF 

3 18 

DF 

18 

19 

Critical 

6.541 

0.866 

95% UCL 

25.26 

21.59 

Rep4 

24 

20 

l 

P-Value 

0.0263 

F Stat 

1.494 

P-Value 

0.6783 

0.0008 

Median 

23 

18.5 

Rep 5 

0 

0 

• 

" 

• 

CETIS™ v1.8.7.16 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Emma Marus 

Diluent: 20% Perrier Water 

Brine: 

Age: <24h 

Client: Teck Coal 

Project: 

PMSD Test Result 

32.2% Fails reproduction 

P-Type Decision(a:5%) 

Exact Significant Effect 

P-Value Decision(a:5°/o) 

0.2373 Non-Significant Effect 

Oecision{a:1%) 

Equal Variances 

Non-normal Distribution 

Min 

0 

0 

Rep 6 

24 

13 

Max 

25 

23 

Rep 7 

25 

23 

Std Err 

2.412 

2.781 

Rep 8 

24 

14 

CV% 

38.52% 

57.48% 

Rep9 

22 

21 

%Effect 

0.0% 

22.73% 

Rep 10 

15 

22 

• • • • • •• 
•• 

• •• 
• 

• • 

"' 
Ronkit< 

Analyst: __ _ QA j(](;__ 
. Jh;::,,. lflfll 



Client: U~ k_ 

W.0.# I {;'f]z R Hardness and Alkalinity Datasheet 

Alkalinity Hardness 

Volume of 
Sample (ml) 0.02N (ml) of0.02N Sample 0.01M Total 
Volume HCUH2SO, HCUH2S04 Total Alkalinity Volume EDTA Hardness 

Sample ID Sample Date (ml) used to pH 4.5 used to pH 4.2 (mg/lCaC03) (ml) Used (ml) (mg/L CaC03) Technician 

GH-f:R..2.. 4,,, VI /7 j/11 150 '7· I 7. '.?, b8 !>6 6.8 \3(;, .:rs 
GH--F"R1 I 'f.+ '?. 8 \$2. r 'I. I 2gz_ 

G-H·cr<..c... ~:r. b 'f ":r lSu 8- <.'... 164 
-F'R --FRc.f'l f. CI 7. '1 15y. 13.6 J.~1- , ,.. 
srf2 ·· vrr<. t -.JI '5. L/ 5'·5 lOki 5. ':f. \\4- 0:s 
Ev - 1-t c t f:) 0 q.~ q' '5 182 13. b 1..=\-2 .::rs 
EV-ML(_ '1· 8 4 .<1 '\4 7. () I 't'O I 

c_ ""- - .tvl t.:z. ,/ ...y '1 · '2. f" '-{ )l\Q ,y .. l '":1 . '3 l{k, J_,. 

':101. 0/'111A l/ ('jf}/17 J'tlt/.-. so s: (j S-. ! qp S-a (~ 

'.a I ()cJ {:lJ/jfJ) 
I ' 

Notes: 

Reviewed by: cj(fu_, Date Reviewed: Ai t1/(Jo 
I 

Version 1.0 Issued June 26, 2006 Nautilus Environmental 



 

 

APPENDIX B – Pseudokirchneriella subcapitata Toxicity Test Data 



Pseudokirchneriella subcapitata Summary Sheet 

Client: 

Work Order No.: 

1.ecK Coec,I Start Date: _ _,_Ay'-"'-Vl:.:..-1.:o:.J-'C\"-'/i-"6'-----
' Set up by: ___ O.L'ul:"2:1 _____ _ 

Sample Information: 

Sample ID: 

Sample Date: 

'10.yioV\5 I set reou \.\-S kb\, :\),Y ID~ 
&vii l :.i-=t /1 iv 

Date Received: 

Sample Volume: 

Test Organism Information: 

Culture Date: 

Age of culture (Day 0): 

Zinc Reference Toxicant Results: 

Reference Toxicant ID: ~Cl'tl 
Stock Solution ID: 

Date Initiated: 

72-h IC50 (95% CL): 

72-h IC50 Reference Toxicant Mean and Range: JD, CJ (::1, '+ - '5~.) )u:i/L CM CV(%): 

Test Results: Cell Yield rMean± SD\ 

Neaative Control 3't'f ± 
,~ 

d·f Ci...b 

fQ J!\Fl21 _Q _oy.0Lf2016_N (!) \o::i. C\ ± 4-'1 ""-
G, µ _ eQ 2-V\IS. J.ol 6. C>'t • .l'Lrl lj) ~g,~ ± s. ~:, + l\.li'"'~ 
FR_pQ.c.p1 _ D _ D%'+201b_N 12. \S ± 1.CI 4' ccb 

f';H_fQI_ HS .. 201\,_<:i'L?r.N \CO.O + Sli i' (;.. 

G, f.\_i;il.Cw s_::i.olG_o'f_;i.'f_N JCO,.~ ± 8, 'S 4-

EV.1-\ci_ WLJ.oib-<>'+-21_N 11 '.3. 'J ± I n I:; 
i' ('. 

l:v_ JV\C2-HLJ.Dl\,-o't-J.l" _rJ 11 ! . '5 &, I -ll c. 
+ 

C~!- M[J.._y-J,_J.o\\ol:o<+J.7_rJ Di 4-'\) ± if, 'l. ,;/. ()., 

·e w'>t.e ,,. ,.\cA<cc. aJ c.e\I V\elGI (' '. l '<4, ' !RC.: 

1'.. 1~c\iCCvkJ CQ\i 

~i.Qle 11"'" .,,ere 
~ii'.{~,-\~ fl\.t'\t.1.l{ 1~ 
-IW-~ 1-h.l s1f£ 
LIA~"\\O\ t'R .u Fi?. I 

b. 1oct:COvteJ r&d 
'f i.elcl \i;)c,t W« e 
,,~~) ~\O.A.t\y ,, 

floC\. A 'rh.,. SI \:z} 
1on1f.:.I l2Jrl_tl< 

V f\o\Cu\ tk )(i.,b 
fo11 (I,,\ 

Issued May 10, 2014; Ver. 1.0 Nautilus Environmental Company Inc. 



Client: 

Sample ID: 

Work Order No.: 

Culture Date: 

Culture Count: 

Time Zero Counts: 

No. of Cells/ml: 

Concentration 

o/o(v/v) 

Control 

) fQ-Ufl21 (st\~rf I CJJJ'/.I >), 

ivo'/. (v/, 

\oof.{v/v 

IGO'f.{v/J 

\cc/lv/v 
I CJOl(v/,) 

\QV/(,/, 

) G1-Lt::R1(st1<>;. 

\ fQ_J'QCP\ lil 

Gl-1-fR I m 
G1-L fll e.. ffi 

,t,V"_i-IC\ (]) 

t. V _ fulO .. ID 
j<rV/(./, ) tiv\ .. Ml'2-fl) 

Initials 

72-h Algal Growth Inhibition Toxicity Test 
Water Quality Measurements 

1ect cceJ, 

fu(io1 2) /1b 
1 St, 1oi 2 t;'.'., 1:;J 

Age of Culture: 

Average: t;lf-i:; 

v1 = 220,000 cells/ml x 1\JV ml 

(c1) C;t.\-S )C\ olf 
di:> 2 ;)-:? 

Setup by: 

Test Date/Time: ~J)'l] fj~ 6 tJ !Sis h 
Test Species: Pseudokirchneriella subcapitata 

Culture Health: 

Culture Cell Density (c1): 

cells/ml 

Average: ____ £L.j_ _______ _ 

___ ;:;.J-__:l_'f-'--'-\l),,,__'f ______ lnitial Density: #cells/ml+ 220 µL x 10 µL = Cji?lftJ Cf\\; /,nl. 
Water Quality Incubator Temperature 

Microplates rotated 2X per day? 
PH Temp (°C l'Cl 

Oh Oh Oh 24 h 48 h 72 h Oh 24 h 48 h 72 h 

::i. 0 J.3.o :;)5.v "v.'.Y\ :::> ~.~ ~t;,v ~ / / 
...,,. 

8.?- 0!3.v v / / _.,,.--

~),J.... Ja,'=> ~ / / .........-

s' ')._ J)~,v / ~ 

v- / 
~,'2- f)'!J,o / / (..---" ......... 

)3.J- ;):1;,, v v / / '-

ff.?; ;]J.."" v / / .._,.. 

8,J... JJ. v i 
I I v / / v 

~'}.. ;) ) i7 
1: ',I 
~ " v / c./"' 

. "· J 

iV\tl Ml'l l\:\rl L A-> Mtl Ml:J A- ,,..... i~11tl 

Initial control pH: Well 1: ---........J'-''-i7 ___ _ Well 2: ___ 3..c.• _C' __ _ 

Final control pH: Well 1: ____ b_._3 ___ _ Well 2: ---'-b-· -"8 __ _ 

Light intensity (lux~): ___ 3~.Q~j 0 ______ _ Date measured: 

Instruments: Thermome=t•=r __ '-f-~. __ _ pH meter d- Light meter'-------'-----

Comments: 

Reviewed: Date reviewed: ___ }1_'7-+--'/,.-~+/~/fo __ _ 

Version 1.2; Modified October 21, 2014 Nautilus Environmental Company Inc. 



Pseudokirchneriella subcapitata Toxicity Test Data Sheet 
72-h Algal Cell Counts 

Client: leek CocJ Start Date/Time: f}poJ DC) Ob<? 1'7)S'1 
J}!d~" I Work Order#: Jblj-Xl> Termination Date: uF if\ CUI:)// b CJ /"'))t;n 

Sample ID: l!OtV\mA s Test set up by: __ .LlW..l__,__1 
---------

o/o(v/v) 
Concentration Rep Count 1 Count 2 Count 3 Count 4 Comments Initials 

Control A ?,;, Mtl 
B :;::t.-
c i? 
D ?-=t 
E ?+ 
F :?'? 
G 3q 
H 3-:i--

!OD"f,(v/v) A ID b 

rn_\,\fR! 
B lo'd 
c /03 

(s\1.e) D !Ft 
!; MV"l 112 
F iO'f 

"'i ( 113 
fl !O?. 

!ITTf/,(v/; J A '5 
61-LtR'.2 B ( 1-

(sf!.e) c I tJl) 

D f /2. 
I; I ij\;v CJ6 
Fi IOI 
~( l)ll 
1+1: '-1'1 

l<JD°/o(v/11) A 8v 

fK-flZCf I B 15 j 
c 8j 
D =t1 

\ITTY/Jviv) A J lO'::> 

G.1-l-FRI B 'l=t-
c lO ::i-
D up::; 

l'IJO'(,(v/vj A q3 

~+Ll'.'RI'.. B 111-
c l I 't 
D !ID \ J 

Comments: 

Reviewed by: Date Reviewed: tLta'J Z'1 /10 
--------+r-~1'-'-'=----~ 

Version 1.0 Modified May 8, 2008 Nautilus Environmental 



Client: 

Work Order#: 

Sample ID: 
%(v/v) 

Concentration 
Control 

111'-''\ 

j(5c/'f-lv/v') 

tv_\-lCI 

100'/,(vJ.;\ 
!:;V_Mi'.2-

I \JD"/· ( v/v) 

l:M_Mll-

Comments: 

Reviewed by: 

Pseudokirchneriella subcapitata Toxicity Test Data Sheet 
72-h Algal Cell Counts 

),ee,!( Coe~ Start Date!Time: _ _,_flyvilf"J"-) -=--iq.,_/i'-C-"'b.-1;@;.....i_.,1'3)"'-S-=,.h:..i.__ ___ _ 

__ .... ) b"'-Y--'-&v"-'----- Termination Date: _ _,_IV'"'lCld"'+j _2-'--/1'""'1 b'"""'!?~_,_)"'"'))'"'S-'-h-'-------
'1\1 v'I O'J\) Test set up by: --"'··,._,,t.,_ __________ _ 

Rep Count 1 Count 2 Count 3 Count 4 Comments Initials 
A n; . -:1 
B 

c 
D 

E 

F 

G 
H 
A 11+ 
B I )?7 
c 115 
D II b 
A IJ.o 
B I 1'-f-
c 1 J';; 
D IOI 
A C/o 
B G'i 
c '18 
D q,a 
A 
B 

c 
D 

A 
B 

c 
D 

A 

B 
c 
D 
A 
B 
c 
D , 

Date Reviewed: ------~-1-+--2_,~/~t=lo ___ _ 

Version 1.0 Modified May 8, 2008 Nautilus Environmental 



Client: 
WO#: 
Sample ID: 

Concentration 

Control 
Site Water 
(FR_UFR1) 
100% (v/v) 

Control 
Site Water 
(GH_ER2) 
100% {v/v) 

FR_FRCP1 
100% {v/v) 

GH_FR1 
100% {v/v) 

GH_ERC 
100% {v/v) 

EV_HC1 
100% {v/v) 

EV_MC2 
100% {v/v) 

CM_MC2 
100% {v/v) 

Pseudokirchneriella subcapitata Algal Counts 

Teck Coal 
16480 
Teck Coal samples pass/fail 

Rep 

A 
B 
c 
D 
E 
F 
G 
H 
A 
B 
c 
D 
E 
F 
G 
H 
A 
B 
c 
D 
A 
B 
c 
D 
A 
B 
c 
D 
A 
B 
c 
D 
A 
B 
c 
D 
A 
B 
c 
D 

Count 1 
(x 104

) 

106 
108 
103 
117 
112 
109 
113 
103 
95 
97 
100 
112 
96 
101 
98 
99 
80 
81 
81 
77 
105 
97 
107 
95 
98 
97 
114 
110 
114 
113 
115 
116 
120 
114 
115 
101 
90 
99 
98 
93 

Count 2 

(x 104
) 

Start Date/Time: 
Termination Date: 

Initial Cell Density: 

Count 3 

(x 104
) 

Count4 
(x 104

) 

29-Apr-16 @ 1525h 
02-May-16@ 1525h 

9545 cell/ml 

Mean 

(x 104
) 

106 
108 
103 
117 
112 
109 
113 
103 
95 
97 
100 
112 
96 
101 
98 
99 
80 
81 
81 
77 
105 
97 
107 
95 
98 
97 
114 
110 
114 
113 
115 
116 
120 
114 
115 
101 
90 
99 
98 
93 

Cell Yield 

(x 104
) 

cell/ml 

105.0 
107.0 
102.0 
116.0 
111.0 
108.0 
112.0 
102.0 
94.0 
96.0 
99.0 
111.0 
95.0 
100.0 
97.0 
98.0 
79.0 
80.0 
80.0 
76.0 
104.0 
96.0 
106.0 
94.0 
97.0 
96.0 
113.0 
109.0 
113.0 
112.0 
114.0 
115.0 
119.0 
113.0 
114.0 
100.0 
89.0 
98.0 
97.0 
92.0 

mean 
SD 
CV 

mean 
SD 
CV 

210000 
0.22 
0.01 

9545.455 

107.9 
4.94072 

4.578113 

98.8 
5.338539 
5.403628 

jcr&-
ri.'I z.11 /rr. 



CETIS Summary Report 

EC Alga Growth Inhibition Test 

Batch ID: 

Start Date: 

08-2062-4047 

29 Apr-16 15:25 

Ending Date: 02 May-16 15:25 

Duration: 72h 

Sample Code 

Lab Control 

FR_UFR1 

GH_ER2 

FR_FRCP1 

GH_FR1 

GH_ERC 

EV_HC1 

EV_MC2 

CM_MC2 

Sample Code 

(D Lab Control 

FR_UFR1 

GH_ER2 

FR_FRCP1 

GH_FR1 

GH_ERC 

EV_HC1 

EV_MC2 

CM_MC2 

Sample ID 

13-1589-0002 

20-5103-9195 

20-2527-1456 

11-3524-6354 

02-7973-9027 

19-0486-5913 

08-5296-9635 

16-4901-9744 

06-7207-0177 

Material Type 

Water Sample 
Water Sample 

Water Sample 
Water Sample 

Water Sample 

Water Sample 

Water Sample 

Water Sample 

Water Sample 

Test Type: Cell Growth 

Protocol: EC/EPS 1/RM/25 

Report Date: 

Test Code: 

Analyst: Mimi Tran 

11 May-1615:23(p1 of 1) 

16480 I 14-2309-9385 

Nautilus Environmental 

Diluent: Deionized Water+ nutrients 

Species: Pseudokirchneriella subcapitata Brine: 
Source: In-House Culture 

Sample Date 
29 Apr-16 

27 Apr-16 09:30 

27 Apr-16 

27 Apr-16 11 :00 

27 Apr-1614:06 

27 Apr-16 

27 Apr-16 07:50 

27 Apr-16 10:00 

27 Apr-16 10:00 

Sample Source 

Teck Coal 
Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 
Teck Coal 

Receive Date 

29 Apr-16 

28 Apr-16 10:50 

28 Apr-1610:50 

28 Apr-16 10:50 

28 Apr-16 10:50 

28 Apr-16 10:50 

28 Apr-1610:50 

28 Apr-1610:50 

28 Apr-16 10:50 

Age: 7d 

Sample Age Client Name 

15h Teck Coal 

54h (8 °C) 

63h (8 °C) 

52h (8 °C) 

49h (7.5 °C) 

63h (8 °C) 

56h (8.5 °C) 

53h (7 °C) 

53h (6.5 °C) 

Station Location 

Lab Control 
FR_UFR1_0_04042016_N (site c 

GH_ER2_WS_2016_04_27_N (sit 

FR_FRCP1_0_04042016_N 

GH_FR1_WS_2016_04_27 _N 

GH_ERC_WS_2016_04_27_N 

EV _HC1_WS _2016-04-27 _N 

EV_MC2_ WS_2016-04-27 _N 

CM_ MC2 _ WS _20160427 _N 

Project 

Latitude Longitude 

ID 1-0,I? Ct'll~\ '° i)eionR:.eJ 
\NtcJQ,y w/ Y11Ajyi.e,1tJ 
f~_c\ W\;:. :>\rt QiY11fVI 

f;i'\_tl{l::. s-t];f_ e1Jr,]r-,, I 

Cell Yield Summary 

Sample Code Count Mean 95% LCL 95o/o UCL Min Max Std Err Std Dev CVo/o %Effect 

Lab Control 
FR_UFR1 

GH_ER2 

FR_FRCP1 

GH_FR1 

GH_ERC 

EV_HC1 

EV_MC2 

CM_MC2 

Cell Yield Detail 

Sample Code 

Lab Control 

FR_UFR1 

GH_ER2 

FR_FRCP1 

GH_FR1 

GH_ERC 

EV_HC1 

EV_MC2 

CM_MC2 

000-469-187-2 

8 

8 

8 

4 

4 

4 

4 

4 

4 

Rep 1 

37 

105 

94 

79 

104 

97 

113 

119 

89 

34.38 

107.9 

98.75 

78.75 

100 

103.8 

113.5 

111.5 

94 

Rep 2 

31 

107 

96 

80 

96 

96 

112 

113 

98 

32.14 36.61 31 

103.7 112 102 

94.29 103.2 94 
75.74 81.76 76 

90.63 109.4 94 

90.16 117.3 96 
111.4 115.6 112 

98.61 124.4 100 

87.25 100.8 89 

Rep 3 Rep 4 Reps 

32 36 33 

102 116 111 

99 111 95 

80 76 

106 94 

113 109 

114 115 

114 100 

97 92 

CETIS'M v1.8.7.16 

38 0.9437 2.669 7.77% O.Oo/o 
116 1.747 4.941 4.58% -213.8% 

111 1.887 5.339 5.41o/o -187.3°/o 
80 0.9465 1.893 2.4% -129.1% 
106 2.944 5.888 5.89o/e> -190.9'% 
113 4.27 8.539 8.23o/o -201.So/I) 
115 0.6455 1.291 1.14o/o -230.2o/o 
119 4.052 8.103 7.27o/o -224.4o/o 
98 2.121 4.243 4.51 o/o -173.So/o 

Rep 6 Rep 7 Rep 8 

32 38 36 

108 112 102 

100 97 98 

Analyst: __ _ 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 03-2840-5948 

Analyzed: 12 May-1615:02 

Batch ID: 08-2062-4047 

Start Date: 29 Apr-1615:25 

Ending Date: 02 May-1615:25 

Duration: 72h 

Sample Code Sample ID 

Lab Control 13-1589-0002 

FR_UFR1 20-5103-9195 

GH_ER2 20-2527-1456 

FR_FRCP1 11-3524-6354 

GH_FR1 02-7973-9027 

GH_ERC 19-0486-5913 

EV_HC1 08-5296-9635 

EV_MC2 16-4901-9744 

CM_MC2 06-7207-0177 

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 

Data Transform Zeta 
Untransformed NA 

Ounnett Multiple Comparison Test 

Sample Code vs 

FR_UFR1 

Auxiliary Tests 

Attribute 

Sample Code 

Lab Control 

GH_ER2 

FR_FRCP1 

GH_FR1 

GH_ERC 

EV_HC1 

EV_MC2 

CM_MC2 

Test 

Endpoint: Cell Yield 

Report Date: 

Test Code: 

12 May-1615:03 (p 1 of 2) 

16480 114-2309-9385 

Nautilus Environmental 

CETIS Version: CETISv1 .8.7 

Analysis: ParametricMContro! 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: JnRHouse Culture 

Sample Date Receive Date 

29 Apr-16 29 Apr-16 

27 Apr-16 09:30 28 Apr-16 10:50 

27 Apr-16 28 Apr-16 10:50 

27 Apr-1611:00 28 Apr-1610:50 

27 Apr-16 14:06 28 Apr-16 10:50 

27 Apr-16 28 Apr-16 10:50 

27 Apr-16 07:50 28 Apr-16 10:50 

27 Apr-1610:00 28 Apr-1610:50 

27 Apr-1610:00 28 Apr-1610:50 

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 

28.89 2.523 

3.587 2.523 
9.347 2.523 

2.527 2.523 

1.324 2.523 

-1.805 2.523 
-1.163 2.523 

4.453 2.523 

Seed 

NA 

MSD DF 

6.419 14 

6.419 14 

7.861 10 
7.861 10 

7.861 10 

7.861 10 
7.861 10 
7.861 10 

Age: 7d 

Sample Age Client Name 

15h Teck Coal 

54h (8 °C) 

63h (8 °C) 

52h (8 °C) 

49h (7.5 °C) 

63h (8 °C) 

56h (8.5 °C) 

53h (7 °C) 

53h (6.5 °C) 

Station Location Latitude 

Lab Control 

FR_UFR1_Q_04042016_N (site c 

GH_ER2_WS_2016_04_27_N (sit 

FR_FRCP1_Q_04042016_N 

GH_FR1_WS_2016_04_27 _N 

GH_ERC_WS_2016_04_27 _N 

EV _HC1_WS_2016-04-27 _N 

EV_MC2_WS_2016-04-27_N 

CM_MC2_WS_20160427_N 

PMSD Test Result 

7.29% 

P-Value P-Type Decision(a:5%) 

<0.0001 CDF Significant Effect 

0.0034 CDF Significant Effect 
<0.0001 CDF Significant Effect 
0.0495 CDF Significant Effect 

0.4014 CDF Non-Significant Effect 
0.9999 CDF Non-Significant Effect 
0.9987 CDF Non-Significant Effect 

0.0003 CDF Significant Effect 

Test Stat Critical P-Value Decision(a:So/o) 

Project 

Longitude 

Control Trend Mann-Kendall Trend 0.9049 Non-significant Trend in Controls 

ANOVATable 

Source 

Between 

Error 

Total 

Distributional Tests 

Attribute 

Variances 

Distribution 

000-469-187-2 

Sum Squares Mean Square 

33702.17 

1009.75 

34711.92 

Test 

4212.771 

25.89103 

Bartlett Equality of Variance 

Shapiro-Wilk W Normality 

Test Stat 

15.68 

0.9922 

OF F Stat P-Value Oecision(a:So/o) 
8 162.7 <0.0001 Significant Effect 
39 

47 

Critical P-Value Decision(a:1%) 
20.09 0.0472 Equal Variances 
0.9345 0.9858 Normal Distribution 

CETIS'M v1.8.7.16 Analyst: __ _ QA: JG6,_ 
Pl«NJ 24/tb 



CETIS Analytical Report Report Date: 12 May-1615:03 (p 2 of 2) 

Test Code: 16480 I 14-2309-9385 

EC Alga Growth Inhibition Test Nautilus Environmental 

Analysis 10: 03-2840-5948 Endpoint: Cell Yield CETIS Version: CETISv1.8.7 
Analyzed: 12 May-16 15:02 Analysis: Parametric-Control vs Treatments Official Results: Yes 

Cell Yield Summary 

Sample Code Count Mean 95o/o LCL 95o/o UCL Median Min Max Std Err CV% %Effect 

Lab Control 8 34.38 32.14 36.61 34.5 31 38 0.9437 7.77o/o O.Oo/o 
FR_UFR1 8 107.9 103.7 112 107.5 102 116 1.747 4.58o/o -213.8% 

GH_ER2 8 98.75 94.29 103.2 97.5 94 111 1.887 5.41 o/o -187.3% 

FR_FRCP1 4 78.75 75.74 81.76 79.5 76 80 0.9465 2.4°/o -129.1% 

GH_FR1 4 100 90.63 109.4 100 94 106 2.944 5.89% -190.9% 

GH_ERC 4 103.8 90.16 117.3 103 96 113 4.27 8.23o/o -201.8o/o 
EV_HC1 4 113.5 111.4 115.6 113.5 112 115 0.6455 1.14o/o -230.2o/o 
EV_MC2 4 111.5 98.61 124.4 113.5 100 119 4.052 7.27% -224.4o/() 
CM_MC2 4 94 87.25 100.8 94.5 89 98 2.121 4.51 Ofo -173.So/o 

Cell Yield Detail 

Sample Code Rep 1 Rep2 Rep 3 Rep4 Rep 5 Rep6 Rep 7 Rep 8 
Lab Control 37 31 32 36 33 32 38 36 
FR_UFR1 105 107 102 116 111 108 112 102 
GH_ER2 94 96 99 111 95 100 97 98 
FR_FRCP1 79 80 80 76 
GH_FR1 104 96 106 94 
GH_ERC 97 96 113 109 
EV_HC1 113 112 114 115 
EV_MC2 119 113 114 100 
CM_MC2 89 98 97 92 

Graphics 
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CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 09-2208-9222 

Analyzed: 12 May-16 15:02 

Batch ID: 08-2062-4047 

Start Date: 29 Apr-16 15:25 

Ending Date: 02 May-1615:25 

Duration: 72h 

Sample Code Sample ID 

Lab Control 13-1589-0002 

FR_UFR1 20-5103-9195 

GH_ER2 20-2527-1456 

FR_FRCP1 11-3524-6354 

GH_FR1 02-7973-9027 

GH_ERC 19-0486-5913 

EV_HC1 08-5296-9635 

EV_MC2 16-4901-9744 

CM_MC2 06-7207-0177 

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 

Data Transform Zeta 

Untransformed NA 

Dunnett Multiple Comparison Test 

Sample Code vs 

GH_ER2 

Auxiliary Tests 

Attribute 

Sample Code 

Lab Control 
FR_UFR1 

FR_FRCP1 

GH_FR1 

GH_ERC 
EV_HC1 

EV_MC2 

CM_MC2 

Test 

Endpoint: Cell Yield 

Report Date: 

Test Code: 

12 May-16 15:04 (p 1 of 2) 

16480 I 14-2309-9385 

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: Pseudokirchnerie!!a subcapitata Brine: 

Source: Jn-House Culture 

Sample Date 

29 Apr-16 

27 Apr-16 09:30 

27 Apr-16 

27 Apr-1611:00 

27 Apr-16 14:06 

27 Apr-16 

27 Apr-16 07:50 

27 Apr-1610:00 

27 Apr-16 10:00 

Sample Source 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Receive Date 

29Apr-16 

28 Apr-1610:50 

28 Apr-16 10:50 

28 Apr-1610:50 

28 Apr-16 10:50 

28 Apr-1610:50 

28 Apr-16 10:50 

28 Apr-1610:50 

28 Apr-1610:50 

Alt Hyp Trials Seed 

C>T NA NA 

Test Stat Critical MSD OF 

25.3 2.523 6.419 14 
-3.587 2.523 6.419 14 

6.419 2.523 7.861 10 
-0.4012 2.523 7.861 10 
-1.605 2.523 7.861 10 
-4.734 2.523 7.861 10 
-4.092 2.523 7.861 10 
1.524 2.523 7.861 10 

Age: 7d 

Sample Age Client Name 

15h Teck Coal 

54h (8 'C) 

63h (8 'C) 

52h (8 'C) 

49h (7.5 'C) 

63h (8 'C) 

56h (8.5 'C) 

53h (7 'C) 

53h (6.5 'C) 

Station Location Latitude 

Lab Control 

FR_UFR1_0_04042016_N (site c 

GH_ER2_WS_2016_04_27 _N (sit 

FR _FRCP1 _ Q_04042016 _ N 

GH_FR1_WS _2016_04_27 _N 

GH_ERC_WS_2016_04_27 _N 

EV _HC1_WS_2016-04-27 _N 

EV _MC2_WS_2016-04-27 _N 

CM_MC2_WS_20160427_N 

PMSD Test Result 

7.96% 

P-Value P·Type Decision{a:5%) 

<0.0001 GDF Significant Effect 
1.0000 GDF Non-Significant Effect 
<0.0001 GDF Significant Effect 
0.9777 GDF Non-Significant Effect 
0.9998 GDF Non-Significant Effect 
1.0000 GDF Non-Significant Effect 
1.0000 GDF Non-Significant Effect 
0.3096 GDF Non-Significant Effect 

Test Stat Critical P-Value Decision{a:So/n) 

Project 

Longitude 

Control Trend Mann-Kendall Trend 0.3987 Non-significant Trend in Controls 

ANOVATable 

Source 

Between 

Error 
Total 

Distributional Tests 

Attribute 

Variances 
Distribution 

000-469-187-2 

Sum Squares Mean Square OF F Stat P-Value Decision(a:5%) 
33702.17 

1009.75 

34711.92 

Test 

4212.771 

25.89103 

Bartlett Equality of Variance 
Shapiro-Wilk W Normality 

8 

39 

162.7 <0.0001 Significant Effect 

47 

Test Stat Critical P-Value Decision{a:1o/o) 

15.68 20.09 0.0472 Equal Variances 
0.9922 0.9345 0.9858 Norma! Distribution 

CETIS'" v1.8.7.16 Analyst:. __ _ 



000-469-187-2 CETIS'M v1 .8.7.16 Analyst: __ _ QA: 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 16-2108-2489 

Analyzed: 11 May-1615:15 

Batch ID: 08-2062-4047 

Start Date: 29 Apr-1615:25 

Ending Date: 02 May-16 15:25 

Duration: 72h 

Sample Code Sample ID 

Lab Control 13-1589-0002 

FR_UFR1 20-5103-9195 

GH_ER2 20-2527-1456 

FR_FRCP1 11-3524-6354 

GH_FR1 02-7973-9027 

GH_ERC 19-0486-5913 

EV_HC1 08-5296-9635 

EV_MC2 16-4901-9744 

CM_MC2 06-7207-0177 

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 

Data Transform Zeta 
Untransformed NA 

Ounnett Multiple Comparison Test 

Sample Code vs Sample Code 

Lab Control FR_UFR1 

Auxiliary Tests 

Attribute 

GH_ER2 
FR_FRCP1 

GH_FR1 

GH_ERC 

EV_HC1 

EV_MC2 

CM_MC2 

Test 

Report Date: 

Test Code: 

11May-1615:19(p1 of 2) 

16480 I 14-2309-9385 

Nautilus Environmental 

Endpoint: Ce!! 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: Pseudokirchnerie11a subcapitata Brine: 

Source: ln·House Culture Age: 7d 

Sample Date Receive Date Sample Age Client Name 

29Apr-16 29 Apr-16 15h Teck Coal 

27 Apr-16 09:30 28 Apr-16 10:50 54h (8 °C) 

27 Apr-16 28 Apr-16 10:50 63h (8 °C) 

27 Apr-1611:00 28 Apr-16 10:50 52h (8 °C) 

27 Apr-1614:06 28 Apr-16 10:50 49h (7.5 °C) 

27 Apr-16 28 Apr-16 10:50 63h (8 °C) 

27 Apr-16 07:50 28 Apr-16 10:50 56h (8.5 °C) 

27 Apr-1610:00 28 Apr-16 10:50 53h (7 °C) 

27 Apr-1610:00 28 Apr-1610:50 53h (6.5 °C) 

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 

28.89 2.523 
25.3 2.523 
14.24 2.523 

21.06 2.523 

22.26 2.523 

25.39 2.523 
24.75 2.523 
19.14 2.523 

Test Stat 

Seed 

NA 

MSD 

6.419 

6.419 

7.861 

7.861 

7.861 

7.861 

7.861 

7.861 

Critical 

Station Location Latitude 

Lab Control 

FR_UFR1_Q_04042016_N (site c 

GH_ER2_WS_2016_04_27 _N (sit 

FR_FRCP1_ Q_04042016_N 

GH_FR1_WS_2016_04_27_N 

GH_ERC_WS_2016_04_27_N 

EV _HC1_WS_2016-04-27 _N 

EV _MC2_WS_2016-04-27 _N 

CM_MC2_WS_20160427_N 

PMSD Test Result 

22.9% 

OF P-Value P·Type Oecision(a:5%) 

14 <0.0001 CDF Significant Effect 

14 <0.0001 CDF Significant Effect 
10 <0.0001 CDF Significant Effect 

10 <0.0001 CDF Significant Effect 

10 <0.0001 CDF Significant Effect 
10 <0.0001 CDF Significant Effect 
10 <0.0001 CDF Significant Effect 

10 <0.0001 CDF Significant Effect 

P-Value Decision{a:5%) 

Project 

Longitude 

Control Trend Mann-Kendall Trend 0.7232 Non-significant Trend in Controls 

ANOVA Table 

Source 

Between 

Error 

Total 

Distributional Tests 

Attribute 

Variances 

Distribution 

000-469-187-2 

Sum Squares Mean Square 

33702.17 

1009.75 

34711.92 

Test 

4212.771 

25.89103 

Bartlett Equality of Variance 

Shapiro-Wilk W Normality 

Test Stat 

15.68 

0.9922 

OF 

8 
39 

47 

Critical 

20.09 

0.9345 

F Stat 

162.7 

P-Value 

0.0472 

0.9858 

CETIS'M v1.8.7.16 

P-Value Decision{a:5%) 

<0.0001 Significant Effect 

Decision{ a: 1 o/o) 

Equal Variances 

Normal Distribution 

Analyst: __ _ QA: c.'J& I 
h""1 ZC, 1 l!o 



CETIS Analytical Report Report Date: 11 May-1615:19(p2of 2) 

Test Code: 16480 I 14-2309-9385 

EC Alga Growth Inhibition Test Nautilus Environmental 

Analysis ID: 16-2108-2489 Endpoint: Cell Yield CETIS Version: CETISv1.8.7 
Analyzed: 11 May-1615:15 Analysis: Parametric-Control vs Treatments Official Results: Yes 

Cell Yield Summary 

Sample Code Count Mean 95% LCL 95o/o UCL Median Min Max Std Err CVo/o %Effect 

Lab Control 8 34.38 32.14 36.61 34.5 31 38 0.9437 7.77o/o 0.0% 

FR_UFR1 8 107.9 103.7 112 107.5 102 116 1.747 4.58% -213.Bo/o 

GH_ER2 8 98.75 94.29 103.2 97.5 94 111 1.887 5,41 Ofo -187.3o/o 
FR_FRCP1 4 78.75 75.74 81.76 79.5 76 80 0.9465 2.4%1 -129.1% 

GH_FR1 4 100 90.63 109.4 100 94 106 2.944 5.89o/o -190.9% 

GH_ERC 4 103.8 90.16 117.3 103 96 113 4.27 8.23o/o -201.So/o 
EV_HC1 4 113.5 111.4 115.6 113.5 112 115 0.6455 1.14o/o -230.2°/o 
EV_MC2 4 111.5 98.61 124.4 113.5 100 119 4.052 7 .27°/o -224.4o/o 
CM_MC2 4 94 87.25 100.8 94.5 89 98 2.121 4.51% -173.So/o 

Cell Yield Detail 

Sample Code Rep 1 Rep 2 Rep3 Rep4 Rep 5 Rep 6 Rep 7 Rep 8 
Lab Control 37 31 32 36 33 32 38 36 
FR_UFR1 105 107 102 116 111 108 112 102 
GH_ER2 94 96 99 111 95 100 97 98 
FR_FRCP1 79 80 80 76 
GH_FR1 104 96 106 94 
GH_ERC 97 96 113 109 
EV_HC1 113 112 114 115 
EV_MC2 119 113 114 100 
CM_MC2 89 98 97 92 
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000-469-187-2 CETIS'M v1.8.7.16 Analyst: __ _ 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 12-634 7-9803 

Analyzed: 12 May-1615:02 

Batch ID: 08-2062-4047 

Start Date: 29 Apr-16 15:25 

Ending Date: 02 May-16 15:25 

Duration: 72h 

Sample Code Sample ID 

Lab Control 13-1589-0002 

FR_UFR1 20-5103-9195 

GH_ER2 20-2527-1456 

FR_FRCP1 11-3524-6354 

GH_FR1 02-7973-9027 

GH_ERC 19-0486-5913 

EV_HC1 08-5296-9635 

EV_MC2 16-4901-97 44 

CM_MC2 06-7207-0177 

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 

Data Transform Zeta 
Untransformed NA 

Dunnett Multiple Comparison Test 

Sample Code vs 

FR_UFR1 

Auxiliary Tests 

Attribute 

Sample Code 

Lab Control 

GH_ER2 
FR_FRCP1 

GH_FR1 

GH_ERC 

EV_HC1 

EV_MC2 

CM_MC2 

Test 

Report Date: 

Test Code: 

12 May-1615:03 (p 1 of 2) 

16480 I 14-2309-9385 

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 

29 Apr-16 29 Apr-16 15h Teck Coal 

27 Apr-16 09:30 28 Apr-1610:50 54h (8 °C) 

27 Apr-16 28 Apr-1610:50 63h (8 °C) 

27 Apr-1611:00 28Apr-1610:50 52h (8 °C) 

27 Apr-16 14:06 28 Apr-16 10:50 49h (7.5 °C) 

27 Apr-16 28 Apr-1610:50 63h (8 °C) 

27 Apr-16 07:50 28 Apr-1610:50 56h (8.5 °C) 

27 Apr-1610:00 28 Apr-16 10:50 53h (7 °C) 

27 Apr-1610:00 28 Apr-1610:50 53h (6.5 °C) 

Sample Source 

Teck Coal 

Teck Coal 

Teck Coal 
Teck Coal 

Teck Coal 

Teck Coal 

Teck Goa! 
Teck Coal 

Teck Coal 

Alt Hyp Trials 

C<T NA 

Test Stat Critical 

-28.89 2.523 
-3.587 2.523 
-9.347 2.523 
-2.527 2.523 

-1.324 2.523 

1.805 2.523 

1.163 2.523 

-4.453 2.523 

Test Stat 

Seed 

NA 

MSD 

6.419 

6.419 
7.861 

7.861 

7.861 

7.861 

7.861 

7.861 

Critical 

Station Location Latitude 

Lab Control 

FR_UFR1_Q_04042016_N (site c 

GH_ER2_WS_2016_04_27 _N (sit 

FR_FRCP1_Q_04042016_N 

GH_FR1_WS_2016_04_27_N 

GH_ERC_WS_2016_04_27 _N 

EV _HC1_WS_2016-04-27 _N 

EV _MC2_WS_2016-04-27 _N 

CM_MC2_WS_20160427_N 

PMSD Test Result 

7.29o/c 

DF P-Value P-Type Decision(a:5%) 

14 1.0000 GDF Non-Significant Effect 

14 1.0000 GDF Non-Significant Effect 

10 1.0000 GDF Non-Significant Effect 

10 1.0000 GDF Non-Significant Effect 

10 0.9993 GDF Non-Significant Effect 

10 0.2021 GDF Non-Significant Effect 

10 0.4806 GDF Non-Significant Effect 

10 1.0000 GDF Non-Significant Effect 

P-Value Decision(a:So/o) 

Project 

Longitude 

Control Trend Mann-Kendall Trend 0.9049 Non-significant Trend in Controls 

ANOVA Table 

Source 

Between 

Error 

Total 

Distributional Tests 

Attribute 

Variances 

Distribution 

000-469-187-2 

Sum Squares Mean Square 

33702.17 

1009.75 

34711.92 

Test 

4212.771 

25.89103 

Bartlett Equality of Variance 

Shapiro-Wilk W Normality 

Test Stat 

15.68 

0.9922 

OF F Stat P-Value Decision(a:5°/o) 
8 162.7 <0.0001 Significant Effect 
39 
47 

Critical P-Value Decision(a:1%) 

20.09 0.0472 Equal Variances 
0.9345 0.9858 Normal Distribution 

CETIS'M v1.8.7.16 Analyst: __ _ QA: 



CETIS Analytical Report Report Date: 12 May-16 15:03 (p 2 of 2) 

Test Code: 16480 I 14-2309-9385 

EC Alga Growth Inhibition Test Nautilus Environmental 

Analysis ID: 12-6347-9803 Endpoint: Cell Yield CETIS Version: CETISv1.8.7 
Analyzed: 12 May-16 15:02 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% o/oEffect 

Lab Control 8 34.38 32.14 36.61 34.5 31 38 0.9437 7.77% 0.0% 

FR_UFR1 8 107.9 103.7 112 107.5 102 116 1.747 4.58o/o -213.8%1 
GH_ER2 8 98.75 94.29 103.2 97.5 94 111 1.887 5.41 o/o -187.3% 

FR_FRCP1 4 78.75 75.74 81.76 79.5 76 80 0.9465 2.4°/o -129.1% 
GH_FR1 4 100 90.63 109.4 100 94 106 2.944 5.89o/o -190.9% 
GH_ERC 4 103.8 90.16 117.3 103 96 113 4.27 8.23o/o -201.So/o 
EV_HC1 4 113.5 111.4 115.6 113.5 112 115 0.6455 1.14o/o -230.2% 
EV_MC2 4 111.5 98.61 124.4 113.5 100 119 4.052 7.27% -224.4o/o 
CM_MC2 4 94 87.25 100.8 94.5 89 98 2.121 4.51 o/o -173.5o/o 

Cell Yield Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 Rep 5 Rep 6 Rep7 Rep 8 
Lab Control 37 31 32 36 33 32 38 36 
FR_UFR1 105 107 102 116 111 108 112 102 
GH_ER2 94 96 99 111 95 100 97 98 
FR_FRCP1 79 80 80 76 
GH_FR1 104 96 106 94 
GH_ERC 97 96 113 109 
EV_HC1 113 112 114 115 
EV_MC2 119 113 114 100 
CM_MC2 89 98 97 92 
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000-469-187-2 CETIS™ v1.8.7.16 Analyst: __ _ 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 14-6155-7116 

Analyzed: 12 May-16 15:02 

Batch ID: 08-2062-4047 

Start Date: 29 Apr-1615:25 

Ending Date: 02 May-16 15:25 

Duration: 72h 

Sample Code Sample ID 

lab Control 13-1589-0002 

FR_UFR1 20-5103-9195 

GH_ER2 20-2527-1456 

FR_FRCP1 11-3524-6354 

GH_FR1 02-7973-9027 

GH_ERC 19-0486-5913 

EV_HC1 08-5296-9635 

EV_MC2 16-4901-9744 

CM_MC2 06-7207-0177 

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 

Data Transform Zeta 

Untransformed NA 

Dunnett Multiple Comparison Test 

Sample Code vs 

GH_ER2 

Auxiliary Tests 

Attribute 

Sample Code 

Lab Control 

FR_UFR1 
FR_FRCP1 
GH_FR1 

GH_ERC 
EV_HC1 
EV_MC2 

CM_MC2 

Test 

Endpoint: Cell Yield 

Report Date: 

Test Code: 

12 May-1615:04 (p 1 of 2) 

16480 f 14-2309-9385 

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 

29 Apr-16 29 Apr-16 

27 Apr-16 09:30 28 Apr-1610:50 

27 Apr-16 28 Apr-16 10:50 

27 Apr-16 11:00 28 Apr-16 10:50 

27 Apr-1614:06 28 Apr-1610:50 

27 Apr-16 

27 Apr-16 07:50 

27 Apr-16 10:00 

27 Apr-16 10:00 

Sample Source 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coar 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coar 

Alt Hyp Trials 

C<T NA 

28 Apr-16 10:50 

28 Apr-1610:50 

28 Apr-16 10:50 

28 Apr-16 10:50 

Seed 

NA 

Age: 7d 

Sample Age Client Name 

15h Teck Coal 

54h (8 'C) 

63h (8 'C) 

52h (8 'C) 

49h (7.5 'C) 

63h (8 'C) 

56h (8.5 'C) 

53h (7 'C) 

53h (6.5 'C) 

Station Location Latitude 

Lab Control 

FR_UFR1_Q_04042016_N (site c 

GH_ER2_WS_2016_04_27 _N (sit 

FR_FRCP1_ Q_04042016_N 

GH_FR1_WS_2016_04_27 _N 

GH_ERC_WS_2016_04_27_N 

EV _HC1_WS_2016-04-27 _N 

EV_MC2_WS_2016-04-27_N 

CM_MC2_WS_20160427 _N 

PMSD Test Result 

7.96%1 

Test Stat Critical MSD OF P-Value P-Type Decision{a:5%) 

-25.3 2.523 6.419 14 1.0000 CDF Non-Significant Effect 
3.587 2.523 6.419 14 0.0034 CDF Significant Effect 
-6.419 2.523 7.861 10 1.0000 CDF Non-Significant Effect 
0.4012 2.523 7.861 10 0.8264 CDF Non-Significant Effect 
1.605 2.523 7.861 10 0.2762 CDF Non-Significant Effect 
4.734 2.523 7.861 10 0.0001 CDF Significant Effect 
4.092 2.523 7.861 10 0.0008 CDF Significant Effect 
-1.524 2.523 7.861 10 0.9997 CDF Non-Significant Effect 

Test Stat Critical P-Value becision(a:5°!o) 

Project 

Longitude 

Control Trend Mann-Kendall Trend 0.3987 Non-significant Trend in Controls 

ANOVATable 

Source 

Between 

Error 

Total 

Distributional Tests 

Attribute 

Variances 

Distribution 

000-469-187-2 

Sum Squares Mean Square DF 
33702.17 
1009.75 

34711.92 

Test 

4212.771 
25.89103 

Bartlett Equality of Variance 

Shapiro-Wilk W Normality 

8 
39 

47 

Test Stat Critical 

15.68 20.09 
0.9922 0.9345 

F Stat P-Value Decision(a:5°/o) 

162.7 <0.0001 Significant Effect 

P-Value Decision(a:1%) 

0.0472 Equal Variances 

0.9858 Normal Distribution 

CETIS'M v1.8.7.16 Analyst: __ _ 



CETIS Analytical Report Report Date: 12 May-1615:04 (p 2 of 2) 

Test Code: 16480 I 14-2309-9385 

EC Alga Growth Inhibition Test Nautilus Environmental 

Analysis ·10: 14-6155-7116 Endpoint: Cell Yield CETIS Version: CETISv1.8.7 
Analyzed: 12 May-1615:02 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 

Lab Control 8 34.38 32.14 36.61 34.5 31 38 0.9437 7.77o/o O.Oo/o 
FR_UFR1 8 107.9 103.7 112 107.5 102 116 1.747 4.58o/o -213.8% 
GH_ER2 8 98.75 94.29 103.2 97.5 94 111 1.887 5.41o/o -187.3o/o 
FR_FRCP1 4 78.75 75.74 81.76 79.5 76 80 0.9465 2.4o/c -129.1o/o 
GH_FR1 4 100 90.63 109.4 100 94 106 2.944 5.89o/o -190.9o/o 
GH_ERC 4 103.8 90.16 117.3 103 96 113 4.27 8.23o/o -201.Bo/o 
EV_HC1 4 113.5 111.4 115.6 113.5 112 115 0.6455 1.14o/o -230.2o/o 
EV_MC2 4 111.5 98.61 124.4 113.5 100 119 4.052 7.27o/o -224.4o/o 
CM_MC2 4 94 87.25 100.8 94.5 89 98 2.121 4.51 Ofo -173.5°/o 

Cell Yield Detail 

Sample Code Rep 1 Rep2 Rep 3 Rep4 Rep 5 Rep6 Rep 7 Rep 8 
Lab Control 37 31 32 36 33 32 38 36 
FR_UFR1 105 107 102 116 111 108 112 102 
GH_ER2 94 96 99 111 95 100 97 98 
FR_FRCP1 79 80 80 76 
GH_FR1 104 96 106 94 
GH_ERC 97 96 113 109 
EV_HC1 113 112 114 115 
EV_MC2 119 113 114 100 
CM_MC2 89 98 97 92 

Graphics 

·············~Q 8 
EIEl a • 

Er 
•• !\<J.•st~•! ..• 

~ • 
• • 

1""'l • 1 
~i 
~~ 

~ 
~ 

~ 

• • • • 
" 

' ~' i :' ' ~· ~ 
, • •, 

' 5' ' ' 
-i.o "" ..• ., 

'' 
"""kits 

000-469-187-2 CETIS™ v1 .8.7.16 Analyst: __ _ 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 13-1768-2017 

Analyzed: 18 Aug-1610:05 

Batch ID: 18-6669-7151 

Start Date: 29 Apr-16 14:35 

Ending Date: 02 May-1614:35 

Duration: 72h 

Sample ID: 12-8781-3119 

Sample Date: 27 Apr-16 08:18 

Receive Date: 28 Apr-16 10:50 

Sample Age: 54h (8 °C) 

Data Transform 

Untransformed 

Zeta 

NA 

Equal Variance t Two-Sample Test 

Control vs C-% 

Negative Control 95.2 

ANOVATable 

Source 

Between 

Error 

Total 

Distributional Tests 

Attribute 

Sum Squares 

9401.042 

87.875 

9488.917 

Test 

Endpoint: Cell Yield 

Analysis: Parametric-Two Sample 

Test Type: Cell Growth 

Protocol: EC/EPS 1/RM/25 

Species: Pseudokirchnerjella subcapitata 

Source: 

Code: 

Material: 

In-House Culture 

4CC277FF 

Water Sample 

Source: Teck Coal (TECK COAL) 

Station: LC LCDSSLCC WS 2016-04-25 N 

Alt Hyp Trials Seed 

C>T NA NA 

Test Stat Critical MSD OF P-Value 

-32.71 1.812 3.29 10 1.0000 

Mean Square DF F Stat 

9401.042 1070 
8.7875 10 

11 

Test Stat Critical P-Value 

Variances Variance Ratio F 7.983 10.88 0.0233 
Distribution Shapiro-Wilk W Normality 

Cell Yield Summary 

C-°lo Control Type Count 

0 Negative Control 8 
95.2 4 

Cell Yield Detail 

C-% 
0 
95.2 

Graphics 

• 

Control Type Rep 1 

Negative Control 34 

94 

Mean 

31.63 

91 

Rep 2 

31 

96 

0.9915 

95°/o LCL 

30.22 

83.42 

Rep 3 

33 

88 

0.8025 

95°/o UCL 

33.03 

98.58 

Rep4 

30 

86 

0.9999 

Median 

31.5 

91 

Reps 

31 

··-----·---········---------··--·--;;~-.;n;;o··· 

"' 

000-469-187-2 CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

18 Aug-16 10:05 (p 1 of 1) 

16481 b I 06-4302-0045 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Mimi Tran 

Diluent: Deionized Water+ nutrients 

Brine: 

Age: 7d 

Client: Teck Coal 

Project: 

PMSD Test Result 

10.4% Passes cell yield 

P-Type Decision(a:5o/o} 

GDF Non-Significant Effect 

P-Value Decision(a:5°/o) 

<0.0001 Significant Effect 

Decision( a: 1 % ) 

Equal Variances 

Normal Distribution 

Min Max Std Err CV% %Effect 

29 34 0.5957 5.33o/o O.Oo/o 
86 96 2.38 5.23°/o -187.7%.1 

Rep6 Rep 7 Rep 8 
32 33 29 

• 

• 

• • 

• • 

..• 

Analyst:. ___ _ 



 

 

APPENDIX C – Hyalella azteca Toxicity Test Data 



Hya/e//a azteca Test Summary Sheet 

Client: Teck 
Work Order No.: 16476 

Sample Information: 

Sample ID: Various - See Below 
Sample Date: 
Date Received: 
Sample Volume: 

Apr 27, May 4, 11, 18, 2016 
Apr 28, May 5, 12, 19, 2016 
1 x 20L per refresh 

Test Organism Information: 

Species: Hyalefla azteca 
Supplier: Aquatic Research Organisms, NH 
Date received: 28-Apr-16 
Age or size (Day 0): -"8'--d"'a"-'y""'s ________ _ 

NaCl Reference Toxicant Results: 

Reference Toxicant ID: HA110 
Stock Solution ID: nla 
Date Initiated: 28-Apr-16 

96-h LC50 (95% CL): 5.2 (4.3 - 6.4) .'.\IL ft)tA.c,Q_ 

Start Date: -=2:.::8...:.-A_,p:..:.r_-1c..:6 ___ _ 
Set up by: ..:..K.:.::J.=L _____ _ 

96-h LC50 Reference Toxicant Mean and Range: 5.4 (4.7 - 6.3):i1L~1tV (%): __ 8 __ 

Test Results: 

Sample ID Survival± SD (%) Average Dry Wt. ± SD (mg) 

Control 100 ± 0.0 0.87 ± 0.07 
FR UFR1 98.0 ± 4.5 0.91 ± 0.08 
GH_FR1 98.0 ± 4.5 0.52 ± 0.18 "1 

FR_FRCP1 98.0 ± 4.5 0.44 ± 0.11 •, 1 

CM_MC2 94.0 ± 8.9 0.26 ± 0.06 •, 1 

• Samples that are significantly different from Control. 

1 Samples that are significantly different from reference site FR_UFR1 

Reviewed by: Date reviewed: d "-WZ '1~i.,, 



Client: 
WO#: 
Sample ID: 

Sample ID 

Control 
FR UFR1 
GH FR1 

FR FRCP1 
CM MC2 

Technician Initials 

Sample ID 

Control 
FR UFR1 
GH FR1 

FR FRCP1 
CM MC2 

Technician Initials 

Sample ID 

Control 
FR UFR1 
GH FR1 

FR FRCP1 'if·b 
CM MC2 

Technician Initials 

Sample ID 

Control 
FR UFR1 
GH FR1 

FR FRCP1 
CM MC2 

Technician Initials 

Comments: 

Reviewed by: 

Chronic H. azteca Toxicity Test Data Sheet 
Freshwater Water Quality 

Start Date: 28-Apr-16 
Termination Date'W1ay ~&- V.·-f'\«y-/{, 

See below Test Organism: H. azteca ' 

Temperature (°C) 

Day 
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 

u--a '.:l::J,O ~ i...i-.-..:, 1-ti- I. 't. <j u.s 1.2.o .... o I ,A,;- 1/2-h ~:!...<> 'J'l.0 .'.ll -o z i__,. 

-..i.o ;n.o -i,'.-.~ 'l->--~ 17..l·~ 22- !> 1.1-S ].'l. .4 'll.o ,,v( ~,.,;- l.'.l.-0 'Z-'2..-o '.l'.).-0 L'--o 
v},o l'J~.o -v"J..-h . ?,Z-( -zi .. t; 21-5 :i.is l.Z..~ u.o ""~ ...... " ;l.2 "' 

,_l.._o :l:l- 0 24-o 
7;<, ,{) -;i~.o ')/l._A 1,..-'l-( :i~s -Zl.S 7-2.-.} 7.2-.':J 'l-1.. Q .,,.~;;-- ~ ::u. (I ?.Z-.:> :l.J.. 0 ;a__., 

•-; .,u :r,i,o '),..'L h 'l)W> '2,l-~ n.s n__r "'Z-t,o ii.o 1/lfa -vvf ;;u.o l:L.,, ~'.)_.() 2-2-0 
1'-:J'-" YJ.JI "' .~ \C..;1V i'--:i'- (4i.-. J-17L ¥L ...... - '£< "'"" \"'- :t:;Tl 

Conductivity (µS) 

Day 
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 

7?,, I I.iii" <rH' 
,,,,., u <; u c·~ " I I li•Ht 4:illi ""f7, lf'l I" %o '<50 'tS-o '3'1 

'I 3<15 -:'llf 1~2-?> '"l'l. HJ ..,. 
•G .H'l ll' '2'! .. 'j "?l< '.llfq 1-i;J 14-1 '11 

1-1'1 l.J..-0 1~<.-f (..,:)'!- c.:.i 1 b"/(/ ..,+ b~<; ,&1 i.,i" b'.1-"I "t-01 "'II' TOI 11«"1 
~t..-1 Vi~'> b>I i:>~ 'I' i.loS 01.u • s• i,S<; ,u• l.lt~ b'tv b"i't b'ill (.4 ') 41.'L 

!.\':!- Coi"i b 'Vi bi-'.i' ~<-M ~S.l . .., t;5v l4 S"Js wo" ", "'·i.o bl& bOS 
<L'1L rMJ I" ,.., ll1V 1''- (>O'- ~--- ll .e- ~ I'\.. 1£.~ ll ll'J''-

Dissolved oxygen (mg/L) 

Day 
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 

"'[., \o.t <., ;r L<.i' {. ;_ L.k 1. c., 4 'S' '>· 0 :;-,r "'.:)., !,.U b· l ~. "\ t. -t 
. .,. 1i .. 1o (, b 1.:'5 r;,::i . ( 1~ [.,_/; $'. 0 (, . .0 t~ 1- b· 0 p·I b- e, b-1> 
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Client: 
WO#: 
Sample ID: 

Sample ID 

Control 
FR UFR1 
GH FR1 

FR FRCP1 
CM MC2 

Technician Initials 

Sample ID 

Control 
FR UFR1 
GH FR1 

FR FRCP1 
CM MC2 

Technician Initials 

Sample ID 

Control 
FR UFR1 
GH FR1 

FR FRCP1 
CM MC2 

Technician Initials 

Sample ID 

Control 
FR UFR1 
GH FR1 

FR FRCP1 
CM MC2 

Technician Initials 

Comments: 

Reviewed by: 

Chronic H. azteca Toxicity Test Data Sheet 
Freshwater Water Quality 

Start Date: i'2c:.8--'-A"'p'-r-'""'16c_.. _______ _ 
Termination Date~;;· ::..-.::Mc:::a,,_y--'1::..6 ________ _ 

See below Test Organisrrf:'"H. azteca 
.:...;;_.::::;;~---------
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Client: l'cd:'.-
Work Order No: l&L\.'% 
Sample ID: <;el' ~~I ov\l 
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H. azteca Toxicity Test Data Sheet 
28-d Survival and Weight 

Start Date: A,> r Ult I,, 
Termination Date: _,_M_,_t1.,,,._,'::j.,_'""U,=.c./c..f_b _________ _ 

Test Organism: Hya/etfa azteca 
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Client: lr;-c.,\~ 
Work Order No: [lei{ 1-b 
Sample ID: <;'ee_ be, l o~1 
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Comments: 
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H. azteca Toxicity Test Data Sheet 
28-d Survival and Weight 

Start Date: fl-pc Udlb 
Termination Date: _,lvl"""'t'-1'1.-· ... u"'"""f--'I""(..__ ________ _ 

Test Organism: Hya1J11a azteca 
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CETIS Summary Report Report Date: 

Test Code: 

03 Jun-16 10:12 (p 1 of 1) 

16476 I 01-0029-1604 

Hyalella 28-d Survival and Growth Sediment Test Nautilus Environmental 

Batch ID: 05-0339-5922 

Start Date: 28 Apr-16 

Ending Date: 26 May-16 

Duration: 28d Oh 

Sample Code Sample ID 

Control 10-7021-7132 

FR_UFR1 20-5103-9195 

GH_FR1 02-7973-9027 

FR_FRCP1 11-3524-6354 

CM_MC2 06-7207-0177 

Sample Code Material Type 

Control Water Sample 

FR_UFR1 Water Sample 

GH_FR1 Water Sample 

FR_FRCP1 Water Sample 

CM_MC2 Water Sample 

Test Acceptability 

Analysis ID Endpoint 

01-8849-9335 Survival Rate 

Survival Rate Summary. 

Sample Code 

Control 
FR_UFR1 

GHJR1 
FR_FRCP1 

CM_MC2 

Survival Rate Detail 

Sample Code 

Control 

FR_UFR1 

GH_FR1 

FR_FRCP1 

CM_MC2 

Survival Rate Binomials 

Sample Code 

Control 

FR_UFR1 

GH_FR1 

FR_FRCP1 

CM_MC2 

000-469-187-1 

Test Type: Survival-Growth 

Protocol: EPA/600/R-99/064 (2000) 

Species: Hyalella azteca 

Analyst: Karen Lee 

Diluent: 

Brine: 

Source: Aquatic Research Organisms, NH Age: 8-d 

Sample Date 

28 Apr-16 

27 Apr-16 09:30 

27 Apr-1614:06 

27 Apr-1611:00 

27 Apr-16 10:00 

Sample Source 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Attribute 

Receive Date 

28 Apr-16 

28 Apr-16 10:50 

28 Apr-16 10:50 

28 Apr-16 10:50 

28 Apr-16 10:50 

Sample Age Client Name 

NA Teck Coal 

14h (8 °C) 

10h (7.5 °C) 

13h(8°C) 

14h (6.5 °C) 

Station Location Latitude 
Control 

FR_UFR1_Q_04042016_N (site c 

GH_FR1_WS_2016_04_27 _N 

FR_FRCP1_0_04042016_N 

CM_MC2_WS_20160427_N 

Test Stat TAC Limits Overlap Decision 

Project 

Longitude 

Control Resp 1 0.8 - NL Yes Passes Acceptability Criteria 

Std Err Std Dev CVo/o 0/oEffect 
0 0 0.0°/o 0.0% 

0.02 0.04472 4.56% 2.0% 

0.02 0.04472 4.56% 2.0% 

0.02 0.04472 4.56o/o 2.0% 

0.04 0.08944 9.52% 6.0% 

CETIS™ v1.8.7.16 Analyst: __ _ 



CETIS Analytical Report Report Date: 

Test Code: 

03 Jun-1610:12 (p 1 of 2) 

16476 f 01-0029-1604 

Hyalella 28-d Survival and Growth Sediment Test Nautilus Environmental 

Analysis ID: 01-8849-9335 Endpoint: Survival Rate CETIS Version: CETISv1.8.7 

Analyzed: 03 Jun-1610:12 Analysis: STP 2x2 Contingency Tables Official Results: Yes 

Batch ID: 05-0339-5922 Test Type: Survival-Growth Analyst: Karen Lee 

Start Date: 28 Apr-16 Protocol: EPN600/R-99/064 (2000) Diluent: 

Ending Date: 26 May-16 Species: Hyale!!a azteca 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 

Control 10-7021-7132 28 Apr-16 28 Apr-16 NA Teck Coal 

FR_UFR1 20-5103-9195 27 Apr-16 09:30 28 Apr-16 10:50 14h (8 °C) 

GH_FR1 02-7973-9027 27 Apr-16 14:06 28 Apr-1610:50 10h (7.5 °C) 

FR_FRCP1 11-3524-6354 27 Apr-1611:00 28 Apr-1610:50 13h (8 °C) 

CM_MC2 06-7207-0177 27 Apr-16 10:00 28 Apr-16 10:50 14h (6.5 °C) 

Sample Code Material Type Sample Source Station Location Latitude Longitude 

Control Water Sample Teck Coal Control 
FR_UFR1 Water Sample Teck Coal FR_UFR1_Q_04042016_N (site c 

GH_FR1 Water Sample Teck Coal GH_FR1_WS_2016_04_27 _N 

FR_FRCP1 Water Sample Teck Coal FR_FRCP1_Q_04042016_N 

CM_MC2 Water Sample Teck Coal CM_MC2_WS_20160427 _N 

Data Transform Zeta Alt Hyp Trials Seed Test Result 

Untransfonned C>T NA NA 

Fisher Exact/Bonferroni-Holm Test 

Sample vs Sample Test Stat P-Value P-Type Decision(a:5%) 
Control FR_UFR1 0.5 1.0000 Exact Non-Significant Effect 
Control GH_FR1 0.5 1.0000 Exact Non-Significant Effect 
Control FR_FRCP1 0.5 1.0000 Exact Non-Significant Effect 
Control CM_MC2 0.1212 0.4848 Exact Non-Significant Effect 

Test Acceptability Criteria 

Attribute Test Stat TAC Limits Overlap Decision 
Control Resp 1 0.8 - NL Yes Passes Acceptability Criteria 

Data Summary 

Sample Code NR R NR+ R Prop NR Prop R o/oEffect 
Control Negative Contr 50 0 50 1 0 0.0% 
FR_UFR1 49 50 0.98 0.02 2.0%1 
GH_FR1 49 50 0.98 0.02 2.0% 
FR_FRCP1 49 50 0.98 0.02 2.0% 
CM_MC2 47 3 50 0.94 0.06 6.0% 

Survival Rate Detail 

Sample Code Rep 1 Rep 2 Rep3 Rep4 Rep5 
Control 1 1 1 1 1 
FR_UFR1 1 1 1 0.9 1 
GH_FR1 1 0.9 
FR_FRCP1 0.9 
CM_MC2 0.9 0.8 

Survival Rate Binomials 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 Rep5 
Control 10/10 10/10 10/10 10/10 10/10 
FR_UFR1 10/10 10/10 10/10 9/10 10/10 
GH_FR1 10/10 10/10 9/10 10/10 10/10 
FR_FRCP1 10/10 10/10 10/10 10/10 9/10 
CM_MC2 10/10 9/10 10/10 8/10 10/10 

000-469-187-1 CET!S™ v1.8.7.16 Analyst: QA j&t... I 
~ JuwiiL ~ lb 



CETIS Analytical Report 

Hyalella 28-d Survival and Growth Sediment Test 

Analysis ID: 01-8849-9335 Endpoint: Survival Rate 
Analyzed: 03 Jun-16 10:12 Analysis: STP 2x2 Contingency Tables 

Graphics 

!.Or 0 • • • • 
..• 

.. 

000-469-187-1 CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

03 Jun-1610:12 (p 2 of 2) 

164761 01-0029-1604 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst:. __ _ 



CETIS Analytical Report Report Date: 

Test Code: 

03Jun-1610:14(p1 of 2) 

16476 I 01-0029-1604 

Hyalella 28-d Survival and Growth Sediment Test Nautilus Environmental 

Analysis ID: 15-5151-5961 Endpoint: Survival Rate CETIS Version: CETISv1.8.7 

Analyzed: 03 Jun-1610:13 Analysis: STP 2x2 Contingency Tables Official Results: Yes 

Batch JD: 05-0339-5922 Test Type: Survival-Growth Analyst: Karen Lee 

Start Date: 28Apr-16 Protocol: EPA/600/R-99/064 (2000) Diluent: 

Ending Date: 26 May-16 Species: Hyalella azteca 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 20-5103-9195 27 Apr-16 09:30 28 Apr-1610:50 14h (8 °C) Teck Coal 

GH_FR1 02-7973-9027 27 Apr-16 14:06 28 Apr-16 10:50 10h (7.5 'C) 

FR_FRCP1 11-3524-6354 27 Apr-1611:00 28 Apr-1610:50 13h (8 °C) 

CM_MC2 06-7207-0177 27 Apr-16 10:00 28 Apr-16 10:50 14h (6.5 °C) 

Sample Code Material Type Sample Source Station Location Latitude Longitude 

FR_UFR1 Water Sample Teck Coal FR_UFR1_Q_04042016_N (site c 

GH_FR1 Water Sample Teck Coal GH_FR1_WS_2016_04_27 _N 

FR_FRCP1 Water Sample Teck Coal FR_FRCP1_Q_04042016_N 

CM_MC2 Water Sample Teck Coal CM_MC2_WS_20160427 _N 

Data Transform Zeta Alt Hyp Trials Seed Test Result 
Untransformed C>T NA NA 

Fisher ExacUBonferroni-Holm Test 

Sample vs Sample Test Stat P-Value P-Type Decision{a:5%) 
FR_UFR1 GH_FR1 0.7525 1.0000 Exact Non-Significant Effect 
FR_UFR1 FR_FRCP1 0.7525 1.0000 Exact Non-Significant Effect 
FR_UFR1 CM_MC2 0.3087 0.9260 Exact Non-Significant Effect 

Data Summary 

Sample Code NR R NR+ R Prop NR Prop R '%Effect 
FR_UFR1 Reference Sed 49 50 0.98 0.02 0.0% 
GH_FR1 49 50 0.98 0.02 0.0% 
FR_FRCP1 49 1 50 0.98 0.02 0.0% 
CM_MC2 47 3 50 0.94 0.06 4.08% 

Survival Rate Detail 

Sample Code Rep 1 Rep2 Rep3 Rep 4 Rep5 
FR_UFR1 1 0.9 1 
GH_FR1 0.9 1 
FR_FRCP1 1 0.9 
CM_MC2 0.9 0.8 

Survival Rate Binomials 

Sample Code Rep 1 Rep2 Rep 3 Rep4 Rep 5 
FR_UFR1 10/10 10/10 10/10 9/10 10/10 
GH_FR1 10/10 10/10 9/10 10/10 10/10 
FR_FRCP1 10/10 10/10 10/10 10/10 9/10 
CM_MC2 10/10 9/10 10/10 8/10 10/10 

000-469-187-1 CETIS'M v1 .8.7.16 .Analyst: __ _ 



CETIS Analytical Report 

Hyalella 28-d Survival and Growth Sediment Test 

Analysis ID: 15-5151-5961 Endpoint: Survival Rate 
Analyzed: 03 Jun-16 10:13 Analysis: STP 2x2 Contingency Tables 

Graphics 

• • • • 

•• 
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FR.Fl<CP1 

000-469-187-1 CETIS'" v1 .8.7.16 

Report Date: 

Test Code: 

03 Jun-16 10:14 (p 2 of 2) 

16476 I 01-0029-1604 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: __ _ 



CETIS Summary Report 

Hyalella 28-d Survival and Growth Sediment Test 

Batch ID: 05-0339-5922 Test Type: Survival-Growth 
Start Date: 28 Apr-16 Protocol: EPA/600/R-99/064 (2000) 

Ending Date: 26 May-16 Species: Hyalel!a azteca 

Report Date: 

Test Code: 

Analyst: Karen Lee 
Diluent: 

Brine: 

03 Jun-1610:12 (p 1 of 1) 

16476101-0029-1604 

Nautilus Environmental 

Duration: 28d Oh Source: Aquatic Research Organisms, NH Age: 8-d 

Sample Code Sample ID Sample Date Receive Date Sample Age Client Name Project 
Control 10-7021-7132 28 Apr-16 28 Apr-16 NA Teck Coal 

FR_UFR1 20-5103-9195 27 Apr-16 09:30 28 Apr-16 10:50 14h (8 'C) 

GH_FR1 02-7973-9027 27 Apr-1614:06 28 Apr-1610:50 10h (7.5 'C) 

FR_FRCP1 11-3524-6354 27 Apr-1611:00 28 Apr-16 10:50 13h (8 'C) 

CM_MC2 06-7207-0177 27 Apr-16 10:00 28 Apr-1610:50 14h (6.5 'C) 

Sample Code Material Type Sample Source Station Location Latitude Longitude 

Control Water Sample Teck Coal Control 
FR_UFR1 Water Sample Teck Coal FR_UFR1_Q_04042016_N (site c 
GH_FR1 Water Sample Teck Coal GH_FR1_WS_2016_04_27 _N 
FR_FRCP1 Water Sample Teck Coar FR_FRCP1_Q_04042016_N 
CM_MC2 Water Sample Teck Coal CM_MC2_WS_20160427 _N 

Mean Dry Weight-mg Summary 

Sample Code Count Mean 95o/o LCL 95% UCL Min Max Std Err Std Dev CVo/o o/oEffect 
Control 5 0.868 0.7852 0.9508 0.798 0.954 0.02982 0.06668 7.68% 0.0% 
FR_UFR1 5 0.9088 0.8133 1.004 0.805 0.987 0.03439 0.07689 8.46% -4.7% 
GH_FR1 5 0.5222 0.2989 0.7454 0.33 0.787 0.0804 0.1798 34.43% 39.84°/o 
FR_FRCP1 5 0.4414 0.3016 0.5813 0.345 0.631 0.05037 0.1126 25.51% 49.14% 
CM_MC2 5 0.2584 0.1831 0.3337 0.221 0.3662 0.02713 0.06066 23.47% 70.23°/o 

Mean Dry Weight-mg Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 Reps 
Control 0.954 0.881 0.798 0.903 0.804 
FR_UFR1 0.987 0.868 0.904 0.98 0.805 
GH_FR1 0.423 0.33 0.4578 0.613 0.787 
FR_FRCP1 0.345 0.631 0.452 0.388 0.3911 
CM_MC2 0.221 0.2389 0.23 0.3662 0.236 

000-469-187-1 CETIS'M v1.8.7.16 Analyst:. __ _ 



CETIS Analytical Report 

Hyalella 28-d Survival and Growth Sediment Test 

Analysis ID: 19-2572-8548 Endpoint: Mean Dry Weight-mg 

Report Date: 

Test Code: 

03 Jun-1610:12 (p 1 of 2) 

16476 I 01-0029-1604 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Analyzed: 03 Jun-1610:12 Analysis: Parametric-Control vs Treatments Official Results: Yes 

Batch ID: 05-0339-5922 

Start Date: 28 Apr-16 

Ending Date: 26 May-16 

Test Type: Survival-Growth 

Protocol: EPA/600/R-99/064 (2000) 

Species: Hyalella azteca 

Analyst: Karen Lee 

Diluent: 
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 10-7021-7132 28 Apr-16 28 Apr-16 NA Teck Coal 
FR_UFR1 20-5103-9195 27 Apr-16 09:30 28 Apr-16 10:50 14h (8 °C) 
GH_FR1 02-7973-9027 27 Apr-16 14:06 28 Apr-1610:50 10h (7.5 °C) 
FR_FRCP1 11-3524-6354 27 Apr-16 11 :DO 28 Apr-16 10:50 13h (8 °C) 
CM_MC2 06-7207-0177 27 Apr-16 10:00 28 Apr-16 10:50 14h (6.5 °C) 

Sample Code Material Type Sam pie Source Station Location Latitude 
Control Water Sample Teck Coal Control 
FR_UFR1 Water Sample Teck Coal FR_UFR1_Q_04042016_N (site c 
GH_FR1 Water Sample Teck Coal GH_FR1_WS_2016_04_27 _N 
FR_FRCP1 Water Sample Teck Coal FR_FRCP1_Q_04042016_N 
CM_MC2 Water Sample Teck Coal CM_MC2_WS_20160427 _N 

Data Transform Zeta Alt Hyp Trials Seed PMSD Test Result 
Untransformed NA C>T NA NA 18.2% 

Dunnett Multiple Comparison Test 

Sample Code vs Sample Code Test Stat _Critical MSD DF P-Value P-Type Decision(a:5°!o) 
Control FR_UFR1 

ANOVA Table 

Source 
Between 
Error 
Total 

Distributional Tests 

Attribute 

GH_FR1 
FR_FRCP1 

CM_MC2 

Sum Squares 

1.575309 

0.2361764 
1.811486 

Test 

-0.5936 2.305 
5.032 2.305 
6.207 2.305 
8.869 2.305 

Mean Square 

0.3938273 
0.01180882 

Test Stat 
Variances Bartlett Equality of Variance 6.387 
Distribution Shapiro-Wilk W Normality 0.9473 

Mean Dry Weight-mg Summary 

Sample Code Count Mean 95% LCL 
Control 5 0.868 0.7852 
FR_UFR1 5 0.9088 0.8133 
GH_FR1 5 0.5222 0.2989 
FR_FRCP1 5 0.4414 0.3016 
CM_MC2 5 0.2584 0.1831 

Mean Dry Weight-mg Detail 

Sample Code Rep 1 Rep2 Rep 3 
Control 0.954 0.881 0.798 
FR_UFR1 0.987 0.868 0.904 
GH_FR1 0.423 0.33 0.4578 
FR_FRCP1 0.345 0.631 0.452 
CM_MC2 0.221 0.2389 0.23 

000-469-187 -1 

0.158 8 0.9363 CDF Non-Significant Effect 
0.158 8 0.0001 CDF Significant Effect 
0.158 8 <0.0001 CDF Significant Effect 
0.158 8 <0.0001 CDF Significant Effect 

DF F Stat P-Value Decision(a:5°/o) 
4 33.35 <0.0001 Significant Effect 
20 

24 

Critical P-Value Decision( a: 1 O/o) 
13.28 0.1721 Equal Variances 
0.8877 0.2178 Normal Distribution 

950/o UCL Median Min Max Std Err 
0.9508 0.881 0.798 0.954 0.02982 
1.004 0.904 0.805 0.987 0.03439 
0.7454 0.4578 0.33 0.787 0.0804 
0.5813 0.3911 0.345 0.631 0.05037 
0.3337 0.236 0.221 0.3662 0.02713 

Rep4 Rep5 

0.903 0.804 

0.98 0.805 

0.613 0.787 

0.388 0.3911 

0.3662 0.236 

CETIS™ v1.8.7.16 Analyst: 

Project 

Longitude 

CV% %Effect 

7.68% 0.0% 
8.46o/o -4.7% 
34.43% 39.84% 
25.51% 49.14% 
23.47%) 70.23% 

QA j(rt__ I 
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CETIS Analytical Report 

Hyalella 28-d Survival and Growth Sediment Test 

Analysis ID: 19-2572-8548 Endpoint: Mean Dry Weight-mg 
Analyzed: 03 Jun-1610:12 Analysis: Parametric-Control vs Treatments 
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000-469-187-1 CETIS'M v1.8.7.16 

Report Date: 
Test Code: 

03 Jun-16 10:12 (p 2 of 2) 
164761 01-0029-1604 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 
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CETIS Analytical Report Report Date: 
Test Code: 

03 Jun-1610:14 (p 1 of 2) 

16476 J 01-0029-1604 

Hyalella 28-d Survival and Growth Sediment Test Nautilus Environmental 

Analysis ID: 11-0047-1307 

Analyzed: 03 Jun-16 10:13 

Batch ID: 05-0339-5922 

Start Date: 28 Apr-16 

Ending Date: 26 May-16 

Duration: 28d Oh 

Sample Code Sample ID 

FR_UFR1 20-5103-9195 

GH_FR1 02-7973-9027 

FR_FRCP1 11-3524-6354 

CM_MC2 06-7207-0177 

Endpoint: Mean Dry Weight-mg 
Analysis: Parametric-Control vs Treatments 

Test Type: Survival-Growth 

Protocol: EPN600/R-99/064 (2000) 

Species: Hyalel!a azteca 

Source: Aquatic Research Organisms, NH 

Sample Date Receive Date Sample Age 

27 Apr-16 09:30 28 Apr-16 10:50 14h (8 'C) 

27 Apr-16 14:06 28 Apr-16 10:50 10h (7.5 'C) 

27 Apr-1611:00 28 Apr-1610:50 13h (8 'C) 

27 Apr-16 10:00 28 Apr-1610:50 14h (6.5 'C) 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: Karen Lee 

Diluent: 

Brine: 

Age: 8-d 

Client Name Project 

Teck Coal 

Sample Code Material Type Sample Source Station Location Latitude Longitude 

FR_UFR1 Water Sample Teck Coar FR_UFR1_Q_04042016_N (site c 

GH_FR1 Water Sample Teck Coal GH_FR1_WS_2016_04_27 _N 

FR_FRCP1 Water Sample Teck Coal FR_FRCP1_Q_04042016_N 

CM_MC2 Water Sample Teck Coal CM_MC2_WS_20160427 _N 

Data Transform Zeta Alt Hyp Trials Seed PMSD Test Result 

Untransformed NA C>T NA NA 18.1% 

Dunnett Multiple Comparison Test 

Sample Code vs Sample Code Test Stat Critical MSD DF P-Value /p-Type Decision(a:5%) 

FR_UFR1 GH_FR1 5.233 2.227 0.165 

ANOVA Table 

Source 
Between 
Error 

FR_FRCP1 
CM_MC2 

6.325 
8.802 

2.227 0.165 
2.227 0.165 

Sum Squares Mean Square OF 

1.125601 0.3752002 3 
0.2183907 0.01364942 16 

8 
8 
8 

----·-----,..,,-=~-----------c-:----

Total 1.343991 19 

Distributional Tests 

Attribute Test Test Stat Critical 
Variances Bartlett Equality of Variance 4.923 11.34 
Distribution Shapiro-Wilk W Normality 0.9393 0.866 

Mean Dry Weight-mg Summary 

Sample Code Count Mean 95% LCL 95°/o UCL 
FR_UFR1 5 0.9088 0.8133 1.004 
GH_FR1 5 0.5222 0.2989 0.7454 
FR_FRCP1 5 0.4414 0.3016 0.5813 
CM_MC2 5 0.2584 0.1831 0.3337 

Mean Dry Weight-mg Detail 

Sample Code Rep 1 Rep2 Rep3 Rep4 
FR_UFR1 0.987 0.868 0.904 0.98 
GH_FR1 0.423 0.33 0.4578 0.613 
FR_FRCP1 0.345 0.631 0.452 0.388 
CM_MC2 0.221 0.2389 0.23 0.3662 

0.0001 CDF Significant Effect 
<0.0001 CDF Significant Effect 
<0.0001 CDF Significant Effect 

F Stat P-Value Decision(a:5°/o) 

27.49 <0.0001 Significant Effect 

P-Value Decision(a:1°/0 ) 

0.1775 Equal Variances 
0.2326 Normal Distribution 

Median Min Max Std Err 

0.904 0.805 0.987 0.03439 
0.4578 0.33 0.787 0.0804 
0.3911 0.345 0.631 0.05037 
0.236 0.221 0.3662 0.02713 

Reps 

0.805 

0.787 

0.3911 

0.236 

CV% 

8.46% 
34.43°/o 
25.51% 
23.47% 

000-469-187-1 CETIS™ v1.8.7.16 Analyst: __ _ 

%Effect 

0.0% 
42.54°/o 
51.43% 
71.56%1 



CETIS Analytical Report 

Hyalella 28-d Survival and Growth Sediment Test 

Analysis ID: 11-0047-1307 Endpoint: Mean Dry Weight-mg 
Analyzed: 03 Jun-16 10:13 Analysis: Parametric-Control vs Treatments 
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Report Date: 
Test Code: 

03 Jun-1610:14 (p 2 of 2) 
16476101-0029-1604 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 
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Client: "\W..L 

W.0.#: \~\.\'.{(, Hardness and Alkalinity Datasheet 

Alkalinity Hardness 

Volume of 
Sample (ml) 0.02N (ml) of 0.02N Sample 0.01M Total 
Volume HCUH,S04 HCL/H2S04 Total Alkalinity Volume EDTA Hardness 

Sample ID Sample Date (ml) used to pH 4.5 used to pH 4.2 (mg/lCaCO,) (ml) Used (ml) (mg/l CaC03) Technician 
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APPENDIX D – Pimephales promelas Toxicity Test Data 



ATTN:  Krysta Pearcy Received: various dates
Nautilus Environmental Report Date: 2016/06/27
8664 Commerce Court Version: REVISION 2 
Burnaby , BC
Canada , V5A 4N7  

NAU104
16-0488

Client Reference: CM_MC2_WS
GH_FR1_WS
FR_FRCP1_Q
FR_UFR1_QR
Untreated Report 

not given

Senior Verifier

HydroQual Test Report
Client:
Reference:

Billing:



Internal Tracking Sheet 

Page 1 of 29

Client: NAU104
Reference: 16-0488

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.com

Sample:
type: water collection method: grab

collected: various dates at: various times by: not given
shipped: various dates by: Bears Paw Courier
received: various dates at: various times by: MC
signed-in: various dates at: various times by: MC
container: 4 x 20 L carboys sample condition: good condition

seals present: no initials on seals: no
storage: 4 ± 2°C in darkness initial temperature (oC): 4.8, 6, 12, 13, 10

Samples are disposed following PERS-SWI-004

Chemical and Physical Measurements at Sample Receipt:
sample: 01 02 03 04 05

client code:
CM_MC2_WS
_20160427_N

CM_MC2_WS
_20160504_N

CM_MC2_WS_
20160511_N

CM_MC2_WS
_20160518_N

CM_MC2_WS
_20160525_N

collection date: 2016/04/27 2016/05/04 2016/05/11 2016/05/18 2016/05/25
collection time: 1000 not given not given 1040 1010

pH: 7.7 8.0 7.8 8.1 8.0
EC (µS/cm): 515 508 593 534 514
DO (mg/L): 7.4 9.5 9.8 10.2 10.0
temp (oC): 13.3 14.9 15.7 14.6 14.4
hardness: 219 253 268 235 232
alkalinity: 164 129 145 126 132

colour: colourless colourless colourless colourless colourless
odour: odourless odourless odourless odourless odourless

Meter/Probe Used:  chem cart 1/chem cart 2/chem cart 3/product/soils
Each sampling container EC checked (initials): _______

Test Log:
test code: FM-32D

started: 2016/04/29
ended: 2016/05/31

prelim made: -
prelim sent: -

reported: 2016/06/01

CM_MC2_WS

mailto:krysta@nautilusenvironmental.com


Internal Tracking Sheet 

Page 2 of 29

Client: NAU104
Reference: 16-0489

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.com

Sample:
type: water collection method: grab

collected: various dates at: various times by: not given
shipped: various dates by: Bears Paw Courier

received: various dates at: various times by: MC
signed-in: various dates at: various times by: MC
container: 4 x 20 L carboys sample condition: good condition

seals present: no initials on seals: no
storage: 4 ± 2°C in darkness initial temperature (oC): 5.8, 8, 11.6, 12, 10

Samples are disposed following PERS-SWI-004

Chemical and Physical Measurements at Sample Receipt:
sample: 01 02 03 04 05

client code:
GH_FR1_WS_20

16_04_27_N
GH_FR1_WS_
2016_05_04_N

GH_FR1_WS_2
016_05_11_N

GH_FR1_WS_
2016_05_18_N

GH_FR1_WS_
2016_05_25_N

collection date: 2016/04/27 2016/05/04 2016/05/11 2016/05/18 2016/05/25
collection time: 1406 1155 1000 0945 0930

pH: 8.0 8.0 7.7 8.0 7.9
EC (µS/cm): 547 591 618 660 620
DO (mg/L): 9.3 9.4 9.5 9.6 9.6
temp (oC): 11.4 15.9 16.1 15.3 15.2
hardness: 303 387 291 325 298
alkalinity: 212 116 163 164 170

colour: colourless colourless colourless colourless colourless
odour: odourless odourless odourless odourless odourless

Meter/Probe Used:  chem cart 1/chem cart 2/chem cart 3/product/soils
Each sampling container EC checked (initials): _______

Test Log:
test code: FM-32D

started: 2016/04/29
ended: 2016/05/31

prelim made: -
prelim sent: -

reported: 2016/06/01

GH_FR1_WS

mailto:krysta@nautilusenvironmental.com


Internal Tracking Sheet 

Page 3 of 29



Internal Tracking Sheet 

Page 4 of 29

Client: NAU104
Reference: 16-0490

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.com

Sample:
type: water collection method: grab

collected: various dates at: various times by: not given
shipped: various dates by: Bears Paw Courier
received: various dates at: various times by: MC
signed-in: various dates at: various times by: MC
container: 4 x 20 L carboys sample condition: good condition

seals present: no initials on seals: no
storage: 4 ± 2°C in darkness initial temperature (oC): 5.3, 10, 12, 16, 10

Samples are disposed following PERS-SWI-004

Chemical and Physical Measurements at Sample Receipt:
sample: 01 02 03 04 05

client code:
FR_FRCP1_Q_0

4042016_N

FR_FRCP1_Q
R_11042016_

N
FR_FRCP1_QR
_11042016_N

FR_FRCP1_Q
R_18042016_

N

FR_FRCP1_Q
R_02052016_

N
collection date: 2016/04/27 2016/05/04 2016/05/11 2016/05/18 2016/05/25
collection time: 1100 1018 1040 0850 0955

pH: 7.9 8.0 8.1 8.0 7.9
EC (µS/cm): 514 534 627 609 564
DO (mg/L): 9.2 9.0 9.5 9.4 9.3
temp (oC): 12.1 14.9 16.2 15.6 16.6
hardness: 198 270 320 280 287
alkalinity: 198 153 169 139 156

colour: colourless colourless colourless colourless colourless
odour: odourless odourless odourless odourless odourless

Meter/Probe Used:  chem cart 1/chem cart 2/chem cart 3/product/soils
Each sampling container EC checked (initials): _______

Test Log:
test code: FM-32D

started: 2016/04/29
ended: 2016/05/31

prelim made: -
prelim sent: -

reported: 2016/06/01

FR_FRCP1_Q

mailto:krysta@nautilusenvironmental.com
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Internal Tracking Sheet 

Page 6 of 29

Client: NAU104
Reference: 16-0491

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.com

Sample:
type: water collection method: grab

collected: various dates at: various times by: not given
shipped: various dates by: Bears Paw Courier
received: various dates at: various times by: MC
signed-in: various dates at: various times by: MC
container: 4 x 20 L carboys sample condition: good condition

seals present: no initials on seals: no
storage: 4 ± 2°C in darkness initial temperature (oC): 5.3, 10, 12, 16, 10

Samples are disposed following PERS-SWI-004

Chemical and Physical Measurements at Sample Receipt:
sample: 01 02 03 04 05

client code:
FR_UFR1_Q_04

042016_N
FR_UFR1_QR
_11042016_N

FR_UFR1_QR_
11042016_N

FR_UFR1_QR
_18042016_N

FR_UFR1_QR
_02052016_N

collection date: 2016/04/27 2016/05/04 2016/05/11 2016/05/18 2016/05/25
collection time: 0930 0848 0900 1048 0847

pH: 8.0 8.1 8.1 8.1 7.9
EC (µS/cm): 228 244 248 282 263
DO (mg/L): 9.3 9.8 9.4 9.8 9.4
temp (oC): 12.2 14.6 17.1 14.9 17.1
hardness: 109 149 117 116 124
alkalinity: 215 116 115 112 110

colour: colourless colourless colourless colourless colourless
odour: odourless odourless odourless odourless odourless

Meter/Probe Used:  chem cart 1/chem cart 2/chem cart 3/product/soils
Each sampling container EC checked (initials): _______

Test Log:
test code: FM-32D

started: 2016/04/29
ended: 2016/05/31

prelim made: -
prelim sent: -

reported: 2016/06/01

FR_UFR1_QR

mailto:krysta@nautilusenvironmental.com


Fathead Minnow Biology Data

Page 7 of 29

Method FMD 32 Day ELS Client NAU104 Reference 16-0488, 16-0489, 16-0490, 16-0491
 
Organism Information 

Source: Aquatox Batch: 20160429FMELS Egg Stage: 15 somites Organisms Received in Good Condition: Yes 

Test Log

1500 2

1400 2

1130 2

1430 2

1030 2

1130 2

1130 2

1130 2

1145 2

1400 2

1130 2

1400 2

1415 2

1030 2

1200 2

1140 2

1220 2

1400 2

1335 2

1115 2

1030 2

1330 2

1000 2

1100 2

1030 2

1115 2

1030 2

1015 2

1045 2

1100 2

1130 2

1130 2

1020 2

40

40

40

40 ML

BH

40

40

40

40

45

30

45

40

40

40

40

40

40

40

40

Bench Sheet Review

First Second

JN

EP

JN

JN

HS

JN

JW

JW

Fed

AM PM

-

-















-







-

-



















2016/05/29 ML

2016/05/30 HS

32

31

30

ML/JW

JW/EP

JW/ML 





-

2.5

2.5

40

40



2016/05/31 JW- - - ML

2016/05/27 HS

2016/05/28 BH

2016/05/25 HS

2016/05/26 EP27

26

29

28

JN/BH

KLO/BH

JW/ML

JW/BH  JW

JW

JP







2.5

2.0

2.0

2.0

40

2016/05/24 HSJW/BH

2.0

2016/05/22 JW

2016/05/23 HS

25

24

23

JN/KLO

JW/KLO



 JN

JW



 

2.0

2.0

40

40 JN

2016/05/19 JN

2016/05/20 KLO

22

21

20

BH/CB

KLO/JN

JW/KLO  JW









40

2.0

2.0

2.0

2016/05/15 ML

2016/05/16 JW

19

18

17

16 JW/KLO

HS/KLO/CB

JN/HS

EP/CB









40

40

40

40

HS

HS

EP

JW

1.5

1.5

1.5

1.5

2016/05/14 KLO

2016/05/12 JN

15

14

13

JN/KLO

CB/EP/KLO

JW/BH







2016/05/17 JN

 45 JN

HS



1.5

1.5

1.5

2016/05/11 JP

2016/05/08 BH

2016/05/09 JN

9

10

11 ML/EP

JN/JW/KLO

HS/BH

ML/EP/CB 





1.5

1.5

1

1

EP

JW

HS

ML

2016/05/07 HS

2016/05/04 JW

2016/05/05 HS

7

8

5

6

EP/HS

JW/BH

JN/BH

JW/JN







50

1

1

1

1 40

EP

JW

JN

DayDate Time Technicians
Chem 
Cart 
Used

0 HS/EP/CQ/JW -

Sample Pre-Aeration 
Time (min)Feeding Rate (mL)

2016/05/02 JW

2016/05/03 HS

2016/04/30 EP

2016/05/01 JW

1

2

3

4

JN/JW

HS

HS/EP

JN/JW

2016/04/29 EP

-



-

-

2016/05/06 CQ

12

JW

2016/05/10 EP

2016/05/13 BH

2016/05/18 EP

2016/05/21 JN

-

-

-

-

-

HS



Fathead Minnow Biology Data

Page 8 of 29

Method FMD 32 Day ELS Client NAU104 Reference 16-0488, 16-0489, 16-0490, 16-0491

Control hatching success must be >66% (≥10 per replicate). Post hatch survival must be >70%. 

replicate
Alive 

Embryos
Dead 

Embryos 
Alive 

Embryos
Dead 

Embryos 
Alive 

Embryos
Dead 

Embryos 
Alive 

Embryos
Dead 

Embryos 
Alive 

Embryos
Dead 

Embryos 
Alive 

Embryos
Dead 

Embryos 

a 14 1 15 0 14 1 15 0 15 0 14 1

b 15 0 15 0 15 0 13 2 14 1 15 0

c 14 1 14 1 15 0 14 1 15 0 14 1

d 15 0 14 1 13 2 14 1 14 1 15 0

e 28 2 28 2 28 2 28 2 28 2 27 3

f 30 0 30 0 28 2 26 4 29 1 28 2

replicate
Alive 

Embryos
Dead 

Embryos 
Alive 

Embryos
Dead 

Embryos 
Alive 

Embryos
Dead 

Embryos 
Alive 

Embryos
Dead 

Embryos 

a 13 1 15 14 1 15 13 1 15 14 1 15

b 15 0 15 14 1 15 12 3 15 12 1 15

c 14 0 15 13 1 15 11 4 15 13 1 15

d 15 0 15 14 0 15 12 1 15 11 3 15

e 25 3 24 4 26 2 26 2

f 26 4 27 3 25 3 24 2

replicate
Alive 

Embryos
Dead 

Embryos 
Alive 

Embryos
Dead 

Embryos 

a 14 1 15 13 1 15

b 13 1 15 15 0 15

c 14 1 15 13 1 15

d 13 1 15 13 2 15

e 27 1 25 2

f 25 4 26 2

Number of Alive Embryos and Hatched Organisms 

Number of Alive Embryos and Hatched Organisms 

Day 2 - Poor looking and dead embryos in replicates a, b, c and d are replaced with healthy embryos from replicates e and f. Replicates e and f are discarded after day 2 
Comments/Observations: 

Day 2 Day 2

Cull to 15 Cull to 15 

Day 2

Cull to 15 

16-0489
Day 2

Cull to 15 

16-0490 16-0491

CTL-MHRW 16-0488

Cull to 15 

Day 2
CTL-Tap CTL-MHRW

Day 2

Cull to 15 

16-0488

16-0490 16-0491
Day 1 

CTL-Tap

Comments/Observations: 

Day 1 Day 1 Day 1 Day 1 Day 1 
16-0489



Fathead Minnow Biology Data

Page 9 of 29

Method FMD 32 Day ELS Client NAU104 Reference 16-0488, 16-0489, 16-0490, 16-0491

replicate
Alive 

Embryos
Alive 

Hatched
Alive 

Embryos
Alive 

Hatched
Alive 

Embryos
Alive 

Hatched
Alive 

Embryos
Alive 

Hatched
Alive 

Embryos
Alive 

Hatched
Alive 

Embryos
Alive 

Hatched

a 10 5 10 5 12 3 12 3 11 4 13 2

b 11 4 13 2 12 3 10 5 10 5 12 3

c 13 2 14 1 11 4 10 5 8 7 12 3

d 9 6 12 3 14 1 12 2* 10 5 13 2

replicate
Alive 

Embryos
Alive 

Hatched
Alive 

Embryos
Alive 

Hatched
Alive 

Embryos
Alive 

Hatched
Alive 

Embryos
Alive 

Hatched
Alive 

Embryos
Alive 

Hatched
Alive 

Embryos
Alive 

Hatched

a 1 14 0 15 1 14 0 15 2 13 2* 12

b 0 15 2 13 1 14 2 13 0 15 1 14

c 4 11 1 14 1 14 1 14 0 15 0 15

d 2 13 1 14 2 13 2 12 2 13 3 12

replicate

a

b

c

d

replicate

a

b

c

d

Comments/Observations: *dead organism not fully hatched, bracketed # indicates number of fish displaying atypical swimming behaviour

Day 6 Day 6 Day 6 Day 6 Day 6 Day 6 

Alive Hatched 

15

13

15

13

Alive Hatched 

14*

14

15

Day 5 Day 5 Day 5 Day 5 Day 5 Day 5 

Comments/Observations: *fish not fully hatched, **dead organisms were hatched, ***dead organisms were embryos

15*

15

15

15

Alive Hatched Alive Hatched 

15

15

15

15

Alive Hatched 

14**

15

15

15

Alive Hatched 

15

13***

Comments/Observations: *dead organism was an embryo

CTL-Tap CTL-MHRW 16-0488 16-0489 16-0490 16-0491

Day 4 Day 4 Day 4 Day 4 Day 4 Day 4

Day 3 Day 3 
CTL-Tap CTL-MHRW 16-0488 16-0489 16-0490 16-0491

Comments/Observations: *1 hatched minnow was dead

CTL-Tap CTL-MHRW 16-0488 16-0489 16-0490 16-0491

Number of Alive Embryos and Hatched Organisms 

Day 3 Day 3 Day 3 Day 3 

15

Alive Hatched 

15

15

15

15

Alive Hatched 

14

15

15

14**

CTL-Tap CTL-MHRW 16-0488 16-0489 16-0490 16-0491

15

14

Alive Hatched 

14**

15

15

13**

Alive Hatched 

14

15

15

13 (1)

Alive Hatched 

14

15

14

14 (1)

Alive Hatched 

14

15 (1)

15

15 (1)
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Method FMD 32 Day ELS Client NAU104 Reference: 16-0488, 16-0489, 16-0490, 16-0491

replicate

a

b

c

d

replicate

a

b

c

d

replicate

a

b

c

d

replicate

a

b

c

d

Day 10 Day 10 Day 10 Day 10 

Alive Hatched 

14 (1)

14

15 (1)

15

Alive Hatched 

15

15 (1)

15

15

Alive Hatched 

12

14

15

12

Alive Hatched 

12

12

13

11

Alive Hatched 

11

14

Day 9 Day 9 
CTL-Tap CTL-MHRW

Day 9 

CTL-Tap CTL-MHRW 16-0488 16-0489 16-0490 16-0491

Day 9 

15 15 12 12

15

13

Alive Hatched 

14

16-0490 16-0491
Day 9 

Comments/Observations: *dead organsims tangled in white debris, bracketed # indicates number of fish displaying atypical swimming behaviour

Number of Alive Embryos and Hatched Organisms 

Day 8 Day 8 Day 8 Day 8 Day 8 Day 8 

Comments/Observations: *one organism has a bent tail, **dead organisms were caught in debris/mold, bracketed # indicates number of fish displaying atypical swimming 
behaviour

CTL-Tap CTL-MHRW 16-0488 16-0489 16-0490 16-0491

15

13

Alive Hatched 

14

15

15

13 (1)

Alive Hatched 

14 (1)

15

14

1415

Alive Hatched 

15

Day 7 Day 7 Day 7
CTL-Tap CTL-MHRW 16-0488 16-0489 16-0490 16-0491

Day 9 
16-0488

Comments/Observations: bracketed # indicates number of fish displaying atypical swimming behaviour

Day 7 Day 7 Day 7

16-0489

Alive Hatched 

14 (1)*

14

15

Alive Hatched 

15

12

14

15

15

15

Alive Hatched 

14**

14 (1)**

15

12**

14 (1)

15

14

14

Alive Hatched 

14

15

15

Alive Hatched 

15

15

15

15

Alive Hatched 

13*

14 (1)

15

12

Alive Hatched 

13*

12

14

13

Alive Hatched 

14 (2)

14

15

Alive Hatched 

15

15

15

Alive Hatched 

13

14

15

Alive Hatched 

12

12

13

Alive Hatched 

14

14

15

13 (1)

Alive Hatched Alive Hatched 

14 (2)

14

14

13

14

Day 10 Day 10 

Alive Hatched 

14 (1)

14

13

14

Comments/Observations: bracketed # indicates number of fish displaying atypical swimming behaviour

15

13
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Method FMD 32 Day ELS Client NAU104 Reference: 16-0488, 16-0489, 16-0490, 16-0491

replicate

a

b

c

d

replicate

a

b

c

d

replicate

a

b

c

d

replicate

a

b

c

d

Day 14 Day 14 Day 14 Day 14 Day 14 Day 14

Comments/Observations: bracketed # indicates number of fish displaying atypical swimming behaviour

Alive Hatched 

13

14

15 (1)

15

Alive Hatched 

15

14

15

15

Alive Hatched 

12

14

15

12 13

Alive Hatched 

12

CTL-Tap CTL-MHRW 16-0488 16-0489 16-0490 16-0491

Comments/Observations: *one organism has a bent tail, **dead organsim was moldy, bracketed # indicates number of fish displaying atypical swimming behaviour

CTL-Tap CTL-MHRW 16-0488 16-0489 16-0490 16-0491

Day 13 Day 13 Day 13 Day 13 Day 13 Day 13

15 15 12 11

14

13

Alive Hatched 

Day 12 Day 12 Day 12 Day 12 Day 12 Day 12

Comments/Observations: bracketed # indicates number of fish displaying atypical swimming behaviour

Alive Hatched 

14

14

15 (1)

15

Alive Hatched 

15

14

15

15

Alive Hatched 

12

14

15

12

13

14

Alive Hatched 

Comments/Observations: bracketed # indicates number of fish displaying atypical swimming behaviour

CTL-Tap CTL-MHRW 16-0488 16-0489 16-0490 16-0491

Day 11 Day 11 Day 11 Day 11 Day 11 Day 11

15 15 12 11

14

13 (1)

Alive Hatched 

14 (1)

14

14 (1)

Number of Alive Embryos and Hatched Organisms 

Alive Hatched 

14 (1)

14

15 (1)

Alive Hatched 

15

14

15

Alive Hatched 

12

14

15

Alive Hatched 

12

12

12

Alive Hatched 

11

14

13

CTL-Tap CTL-MHRW 16-0488 16-0489 16-0490 16-0491

12

12

12

11

Alive Hatched 

11

14

14

13

Alive Hatched 

14 (1)

14

13

14

Alive Hatched 

13

14

15 (1)*

Alive Hatched 

15

14

15

Alive Hatched 

12

14

15

Alive Hatched 

12

12

12

Alive Hatched 

11

14

12

12

11

Alive Hatched 

11

14

14

13

13

13**

Alive Hatched 

13

14

13
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Method FMD 32 Day ELS Client NAU104 Reference: 16-0488, 16-0489, 16-0490, 16-0491

replicate

a

b

c

d

replicate

a

b

c

d

replicate

a

b

c

d

replicate

a

b

c

d 15

Alive Hatched 

15

14

15

15

15

15

12

12

Day 18 

Comments/Observations: 

14

14

13

Alive Hatched 

13

14

13

13

Alive Hatched 

13

14

15

Day 16 Day 16 Day 16 Day 16 Day 16 Day 16

Comments/Observations: bracketed # indicates number of fish displaying atypical swimming behaviour

15 15 12 11

14

13

Alive Hatched 

13

14

13

13

Alive Hatched 

13

14

15 (1)

11

14

Comments/Observations: *one organism had a bent tail, bracketed # indicates number of fish displaying atypical swimming behaviour

CTL-Tap CTL-MHRW 16-0488 16-0489 16-0490 16-0491

Day 15 Day 15 Day 15 Day 15 Day 15 Day 15

15 15 12 11

14

13

Alive Hatched 

13

14

15 (1)*

15

14

15

Number of Alive Embryos and Hatched Organisms 
CTL-Tap CTL-MHRW 16-0488 16-0489 16-0490 16-0491

Alive Hatched Alive Hatched 

12

14

15

Alive Hatched 

12

12

12

Alive Hatched 

11

14

Alive Hatched 

15

14

15

Alive Hatched 

12

14

15

Alive Hatched 

12

12

12

Alive Hatched 

Alive Hatched 

13

14

13

13

Alive Hatched 

13

14

13

13

16-0491
Day 17

Alive Hatched 

13

14

Alive Hatched 

15

14

Alive Hatched 

12

14

Alive Hatched 

12

12

Alive Hatched 

11

14

CTL-Tap CTL-MHRW 16-0488 16-0489 16-0490
Day 17 Day 17 Day 17 Day 17 Day 17

Alive Hatched 

12

14

15

12

Alive Hatched 

12

12

12

11

Alive Hatched 

11

1311

14

Day 18 Day 18 Day 18 Day 18 Day 18 

Comments/Observations: bracketed # indicates number of fish displaying atypical swimming behaviour

CTL-Tap CTL-MHRW 16-0488 16-0489 16-0490 16-0491

15 (1)

15

15
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Method FMD 32 Day ELS Client NAU104 Reference: 16-0488, 16-0489, 16-0490, 16-0491

replicate

a

b

c

d

replicate

a

b

c

d

replicate

a

b

c

d

replicate

a

b

c

d

Day 22 Day 22 Day 22 Day 22 Day 22 Day 22

Comments/Observations: bracketed # indicates number of fish displaying atypical swimming behaviour

Alive Hatched 

13

14

15 (1)

15

Alive Hatched 

12

14

14

12

Alive Hatched 

15

14

15

15

Alive Hatched 

12

12

12

9

CTL-Tap CTL-MHRW 16-0488 16-0489 16-0490 16-0491

Comments/Observations: bracketed # indicates number of fish displaying atypical swimming behaviour

CTL-Tap CTL-MHRW 16-0488 16-0489 16-0490 16-0491

Day 21 Day 21 Day 21 Day 21 Day 21 Day 21

15 15 12 11 (1)

14

13

Alive Hatched 

Day 20 Day 20 Day 20 Day 20 Day 20 Day 20

Comments/Observations: bracketed # indicates number of fish displaying atypical swimming behaviour

Alive Hatched 

13

14

15 (1)

15

Alive Hatched 

15

14

15

15

Alive Hatched 

12

14

14

12

13

13

Alive Hatched 

12

12

12

11

Alive Hatched 

16-0489 16-0490 16-0491

Day 19 Day 19 Day 19 Day 19 Day 19 Day 19

11

14

14

13

Alive Hatched 

13

1412

12

11

13

13

Alive Hatched 

13

14

15

Alive Hatched 

12

14

15

12

Alive Hatched 

12

Alive Hatched 

Number of Alive Embryos and Hatched Organisms 
CTL-Tap CTL-MHRW 16-0488 16-0489 16-0490 16-0491

15 (1)

15

Alive Hatched 

15

14

15

11

14

14

13

Alive Hatched 

13

14

Comments/Observations: bracketed # indicates number of fish displaying atypical swimming behaviour

CTL-Tap CTL-MHRW 16-0488

Alive Hatched 

13

14

15 (1)

Alive Hatched 

15

14

15

Alive Hatched 

12

14

14

Alive Hatched 

12

12

12

Alive Hatched 

11

14

13

13

13

14

Alive Hatched 

13

14

13

13

Alive Hatched 

11

14

14

13
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Method FMD 32 Day ELS Client NAU104 Reference: 16-0488, 16-0489, 16-0490, 16-0491

replicate

a

b

c

d

replicate

a

b

c

d

replicate

a

b

c

d

replicate

a

b

c

d

15 (1)

15

15

15

14

12

Comments/Observations: bracketed # indicates number of fish displaying atypical swimming behaviour

Day 26 Day 26 Day 26 Day 26 Day 26 Day 26

Comments/Observations: bracketed # indicates number of fish displaying atypical swimming behaviour

CTL-Tap CTL-MHRW

Day 24 Day 24 Day 24 Day 24 Day 24 Day 24

Comments/Observations: bracketed # indicates number of fish displaying atypical swimming behaviour

15 15 12 9

14

13

Alive Hatched 

13

14

13

13

Alive Hatched 

13

14

15 (1)

Alive Hatched 

15

14

15

Comments/Observations: bracketed # indicates number of fish displaying atypical swimming behaviour

CTL-Tap CTL-MHRW 16-0488 16-0489 16-0490 16-0491

Day 23 Day 23 Day 23 Day 23 Day 23 Day 23

15 15 12 9

14

13

Alive Hatched Alive Hatched 

13

14

15 (1)

Alive Hatched 

15

13

Number of Alive Embryos and Hatched Organisms 
CTL-Tap

15

Alive Hatched 

12

14

14

Alive Hatched 

12

12

12

Alive Hatched 

11

14

13

14

13

CTL-MHRW 16-0488 16-0489 16-0490 16-0491

14

Alive Hatched 

12

14

14

Alive Hatched 

12

12

12

Alive Hatched 

11

14

Alive Hatched 

13

14

Alive Hatched 

15

14

Alive Hatched 

12

14

Alive Hatched 

12

12

CTL-Tap CTL-MHRW 16-0488 16-0489 16-0490 16-0491
Day 25 Day 25 Day 25Day 25 Day 25 Day 25

Alive Hatched 

13

Alive Hatched 

12

12

9

Alive Hatched 

11

14

14

13

Alive Hatched 

13

14

13

13

16-0489 16-0490 16-049116-0488

9

Alive Hatched 

11

14

14

13

Alive Hatched 

13

14

13

13

14

15 (1)

15

Alive Hatched 

15

14

15

15

Alive Hatched 

12

14 (1)

14

12

12

12
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Method FMD 32 Day ELS Client NAU104 Reference: 16-0488, 16-0489, 16-0490, 16-0491

replicate

a

b

c

d

replicate

a

b

c

d

replicate

a

b

c

d

replicate

a

b

c

d

14

13

13

14

14

Alive Hatched 

15

14

15

Alive Hatched 

Day 30 Day 30 Day 30 Day 30 Day 30 Day 30

Comments/Observations: bracketed # indicates number of fish displaying atypical swimming behaviour

Alive Hatched 

13

14

14

14

Alive Hatched 

15

14

15

15

Alive Hatched 

11

14 (1)

14

12

12

12

9

Alive Hatched 

11

14

14

13

CTL-Tap CTL-MHRW 16-0488 16-0489 16-0490

Comments/Observations: 

CTL-Tap CTL-MHRW 16-0488 16-0489 16-0490 16-0491

Day 29 Day 29 Day 29 Day 29 Day 29 Day 29

14 15 12

Day 27 Day 27 Day 27 Day 27 Day 27 Day 27

13

14

15 (1)

15

15

14

15

Alive Hatched Alive Hatched Alive Hatched 

11

14

14

13

Alive Hatched Alive Hatched 

12

12

12

9

CTL-MHRW 16-0488 16-0489 16-0490 16-0491

16-0488 16-0489 16-0490 16-0491
Day 28 Day 28 Day 28 Day 28

Alive Hatched 

Day 28 Day 28

Comments/Observations: 

Alive Hatched 

13

14

14

14

Alive Hatched 

15

14

15

15

Alive Hatched 

11

14

14

12

Alive Hatched 

12

Alive Hatched 

12

12

14

13

14

9

14

13

Alive Hatched 

14

13

14

Alive Hatched 

13

14

14

13

13

16-0491

11

14

14

Alive Hatched 

12

12

12

Alive Hatched 

11

Alive Hatched 

Alive Hatched 

11

14

Number of Alive Embryos and Hatched Organisms 
CTL-Tap

15

Alive Hatched 

12

14

14

12

12

9

14

13

13

14

14

13

Comments/Observations: bracketed # indicates number of fish displaying atypical swimming behaviour

CTL-Tap CTL-MHRW
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Method FMD 32 Day ELS Client NAU104 Reference: 16-0488, 16-0489, 16-0490, 16-0491

replicate

a

b

c

d

replicate

a

b

c

d

Comments/Observations: bracketed # indicates number of fish displaying atypical swimming behaviour

14 15 12 9

14

13

Alive Hatched 

13

14

14

13

14

14

14

15

Alive Hatched 

11

13

13

Alive Hatched 

15

16-0489 16-0490 16-0491

Day 31 Day 31 Day 31 Day 31 Day 31 Day 31

14 15 12 9

14

13

Alive Hatched 

14

13

CTL-Tap CTL-MHRW 16-0488

Alive Hatched 

16-0489 16-0490 16-0491

Alive Hatched 

1513

14

14

14

15

Alive Hatched 

13

14

14

Alive Hatched 

12

12

12

Alive Hatched 

11

14

Comments/Observations: bracketed # indicates number of fish displaying atypical swimming behaviour

11

14 (1)

14

Alive Hatched 

12

12

12

Alive Hatched 

11

14

Day 32 Day 32 Day 32 Day 32 Day 32 Day 32

Alive Hatched 

Number of Alive Embryos and Hatched Organisms 
CTL-Tap CTL-MHRW 16-0488
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Method FMD 32 Day ELS Client NAU104 Reference 16-0488, 16-0489, 16-0490, 16-0491

Conc. (%) CTL-Tap 16-0488 16-0489 16-0490 16-0491 CTL-Tap 16-0488 16-0489 16-0490 16-0491
Day

0 8.2 8.1 8.3 8.3 8.3 8.2 0

1 8.3 8.2 8.3 8.3 8.2 8.2 1 8.3 8.0 8.4 8.3 8.3 8.1

2 8.1 7.9 8.2 8.2 8.2 8.1 2 7.9 7.8 8.0 8.1 8.0 8.0

3 8.1 8.0 8.1 8.1 8.0 8.0 3 8.1 7.9 8.2 8.2 8.2 8.1

4 8.2 8.0 8.1 8.1 8.1 8.1 4 7.9 8.0 8.2 8.2 8.1 8.0

5 8.1 8.0 8.2 8.2 8.2 8.1 5 8.0 8.0 8.2 8.2 8.1 8.0

6 8.2 8.0 8.2 8.2 8.2 8.1 6 7.9 7.8 8.1 8.1 8.0 8.1

7 8.2 8.1 8.2 8.2 8.2 8.2 7 7.6 7.6 8.1 8.1 8.1 8.0

8 8.1 8.1 8.1 8.1 8.1 8.1 8 7.9 7.6 8.1 8.1 8.0 7.9

0 364 294 546 550 533 243 0

1 360 306 532 557 524 240 1 375 291 550 559 517 251

2 360 307 519 537 490 232 2 355 310 530 559 535 237

3 329 309 525 550 535 240 3 349 312 536 542 528 241

4 344 306 533 539 538 241 4 321 340 540 560 530 249

5 335 309 520 548 535 238 5 336 329 528 563 553 235

6 323 321 540 535 515 240 6 334 322 532 516 553 241

7 390 305 506 571 511 241 7 353 329 532 550 514 237

8 385 322 508 585 530 250 8 380 330 530 575 528 259

0 7.3 7.3 7.3 7.3 7.3 7.3 0

1 7.3 7.3 7.3 7.3 7.3 7.3 1 7.2 7.1 7.0 7.0 7.1 7.0

2 7.3 7.2 7.3 7.2 7.3 7.2 2 7.0 7.0 7.0 7.0 7.0 7.0

3 7.3 7.3 7.2 7.2 7.2 7.2 3 7.0 6.9 6.9 7.1 7.3 7.2

4 7.3 7.2 7.2 7.2 7.2 7.2 4 6.8 6.9 7.1 7.1 7.2 7.1

5 7.2 7.2 7.2 7.2 7.1 7.1 5 6.8 7.0 7.0 6.9 6.9 7.2

6 7.3 7.3 7.3 7.2 7.2 7.2 6 6.5 6.3 6.3 6.7 6.7 6.5

7 7.2 7.2 7.2 7.2 7.3 7.3 7 6.2 6.2 6.1 6.1 6.3 6.5

8 7.2 7.1 7.2 7.2 7.2 7.2 8 6.0 6.0 6.1 5.9 5.7 5.7

0 24 24 24 24 24 24 0

1 24 24 24 24 24 24 1 24 24 24 24 24 24

2 24 25 24 25 24 25 2 24 24 24 24 24 24

3 24 24 25 25 25 25 3 24 24 24 24 24 24

4 24 25 25 25 25 25 4 24 24 24 24 24 24

5 25 24 25 25 26 26 5 24 24 24 24 24 24

6 24 24 24 25 25 25 6 24 24 24 24 24 24

7 25 25 25 25 24 24 7 24 24 24 24 24 24

8 25 25 25 25 25 25 8 24 24 24 24 24 24

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

CTL-
MHRW

CTL-
MHRW

Dissolved Oxygen (mg/L) (60-100% saturation) Dissolved Oxygen (mg/L) (60-100% saturation)

Temperature (oC) Temperature (oC)

Conductance (µS/cm) Conductance (µS/cm)

New Solutions Old Solutions

pH (units) pH (units)

Comments:
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Method FMD 32 Day ELS Client NAU104 Reference 16-0488, 16-0489, 16-0490, 16-0491

Conc. (%) CTL-Tap 16-0488 16-0489 16-0490 16-0491 CTL-Tap 16-0488 16-0489 16-0490 16-0491
Day

9 8.2 8.1 8.3 8.1 8.3 8.3 9 7.9 7.7 8.2 8.1 8.1 7.7

10 8.1 7.9 8.2 8.2 8.2 8.2 10 7.9 7.6 7.9 8.1 8.0 7.9

11 8.1 8.0 8.2 8.2 8.2 8.1 11 7.8 7.6 8.1 8.1 8.1 7.9

12 8.1 7.9 8.1 8.1 8.2 8.1 12 7.8 7.5 8.0 8.0 8.0 7.9

13 7.8 7.8 8.0 8.0 8.1 8.0 13 7.5 7.5 7.6 7.9 7.9 7.8

14 8.1 8.0 8.2 8.2 8.3 8.2 14 7.6 7.5 8.1 8.1 8.1 8.0

15 8.2 8.0 8.2 8.2 8.3 8.2 15 7.9 7.9 8.1 8.1 8.3 8.1

16 8.2 8.1 8.2 8.2 8.3 8.2 16 7.5 7.4 7.8 8.1 8.0 7.9

17 8.1 7.9 8.2 8.2 8.3 8.2 17 7.3 7.4 8.0 8.0 8.1 7.8

9 373 326 502 586 521 252 9 382 330 525 584 521 258

10 351 319 504 580 526 247 10 373 316 515 589 512 240

11 357 320 507 586 527 249 11 375 333 522 592 533 254

12 377 342 538 615 549 262 12 395 364 563 628 563 269

13 393 347 542 625 564 267 13 392 356 545 633 577 262

14 377 345 594 611 627 264 14 381 352 557 633 561 275

15 361 331 600 618 631 266 15 390 360 580 612 601 270

16 359 357 587 604 613 265 16 380 359 595 620 622 275

17 361 335 591 613 623 264 17 373 364 613 635 625 282

9 7.3 7.3 7.2 7.2 7.2 7.2 9 6.9 6.9 5.8 5.8 5.5 5.4

10 7.3 7.1 7.3 7.2 7.2 7.1 10 6.6 6.5 6.1 6.1 6.3 6.3

11 7.3 7.2 7.3 7.2 7.2 7.2 11 6.6 6.8 6.5 6.6 6.4 6.5

12 7.2 7.2 7.2 7.2 7.3 7.3 12 6.5 6.3 6.4 6.6 6.5 6.5

13 7.2 7.3 7.2 7.3 7.2 7.2 13 6.1 6.2 5.2 6.1 6.0 6.2

14 7.3 7.2 7.3 7.3 7.3 7.2 14 6.2 5.9 5.9 6.5 6.6 6.8

15 7.2 7.2 7.2 7.2 7.3 7.2 15 6.6 6.5 6.9 6.7 6.5 6.8

16 7.3 7.3 7.2 7.2 7.1 7.2 16 5.3 5.5 5.0 5.2 5.0 6.2

17 7.2 7.2 7.2 7.3 7.3 7.2 17 4.4 5.3 5.6 5.2 5.6 5.0

9 24 24 25 25 25 25 9 24 24 24 24 24 24

10 24 25 24 25 25 26 10 24 24 24 24 24 24

11 24 25 24 25 25 25 11 24 24 24 24 24 24

12 25 25 25 25 24 24 12 24 24 24 24 24 24

13 25 24 25 24 25 25 13 24 24 24 24 24 25

14 24 25 24 24 24 25 14 24 24 24 24 24 24

15 25 25 25 25 24 25 15 24 24 24 24 24 24

16 24 24 25 25 26 25 16 24 24 24 24 24 24

17 25 25 25 24 24 25 17 24 24 24 24 24 24

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

Comments:

Dissolved Oxygen (mg/L) (60-100% saturation)

Temperature (oC) Temperature (oC)

pH (units) pH (units)

Conductance (µS/cm) Conductance (µS/cm)

Dissolved Oxygen (mg/L) (60-100% saturation)

New Solutions Old Solutions
CTL-

MHRW
CTL-

MHRW
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Method FMD 32 Day ELS Client NAU104 Reference 16-0488, 16-0489, 16-0490, 16-0491

Conc. (%) CTL-Tap 16-0488 16-0489 16-0490 16-0491 CTL-Tap 16-0488 16-0489 16-0490 16-0491
Day

18 7.8 7.8 8.0 8.0 8.0 8.0 18 7.5 7.4 7.9 7.9 8.0 7.7

19 7.9 7.8 8.0 8.0 8.1 8.0 19 7.3 7.3 7.7 7.9 7.7 7.6

20 8.1 8.0 8.2 8.0 8.2 8.1 20 7.4 7.5 7.8 7.9 7.9 7.9

21 7.9 7.8 8.0 7.9 8.0 8.0 21 7.4 7.2 7.8 7.9 7.8 7.5

22 7.9 7.7 8.1 8.1 8.2 8.2 22 7.2 7.2 7.8 7.9 7.8 7.5

23 8.1 8.0 8.2 8.1 8.2 8.1 23 7.8 7.8 8.3 8.3 8.2 8.1

24 8.1 8.0 8.2 8.1 8.2 8.2 24 8.0 7.9 8.2 8.3 8.2 8.0

25 8.1 8.0 8.2 8.1 8.3 8.2 25 7.8 7.8 8.1 7.9 8.2 8.3

26 8.0 8.0 8.2 8.2 8.2 8.2 26 7.8 7.8 8.3 8.0 8.2 8.0

18 364 336 600 614 631 274 18 379 358 614 627 617 285

19 359 342 598 613 632 266 19 373 351 612 628 628 279

20 353 334 586 613 619 261 20 358 350 594 621 639 308

21 359 347 548 665 618 285 21 365 350 602 608 629 270

22 365 344 515 659 613 279 22 364 354 597 665 629 291

23 347 346 552 660 616 285 23 369 355 581 663 621 292

24 353 360 551 663 615 284 24 352 369 565 663 617 291

25 343 368 532 615 597 273 25 355 364 559 684 659 295

26 335 323 524 626 570 267 26 333 354 553 655 599 287

18 7.2 7.1 7.1 7.2 7.2 7.2 18 5.8 5.9 5.6 5.2 5.8 6.0

19 7.1 7.1 7.1 7.2 7.0 7.0 19 5.1 5.1 5.3 5.0 4.9 5.6

20 7.2 7.3 7.1 7.3 7.1 7.1 20 5.9 5.9 5.7 5.5 5.2 5.5

21 7.2 7.3 7.2 7.2 7.2 7.2 21 5.1 5.1 5.7 5.6 5.6 5.4

22 7.1 7.1 7.1 7.0 7.2 7.2 22 5.1 5.1 5.6 5.8 5.3 4.6

23 7.2 7.2 7.2 7.2 7.1 7.1 23 6.9 6.9 7.3 7.2 7.1 6.9

24 7.2 7.2 7.2 7.2 7.1 7.1 24 7.3 7.3 7.3 7.3 7.2 7.2

25 7.1 7.3 7.2 7.3 7.1 7.1 25 7.0 7.0 7.1 6.9 6.8 7.0

26 7.2 7.2 7.3 7.3 7.1 7.1 26 6.9 6.8 6.8 6.0 7.0 6.8

18 25 24 25 25 25 25 18 24 24 24 24 24 24

19 25 25 26 25 26 26 19 24 24 24 24 24 24

20 25 24 26 24 26 26 20 24 24 24 24 24 24

21 25 24 25 25 25 25 21 24 24 24 24 24 24

22 25 24 25 25 25 25 22 24 24 24 25 24 24

23 25 24 25 25 26 26 23 24 24 24 24 24 24

24 25 25 25 25 26 26 24 24 24 24 24 24 24

25 26 24 25 24 25 26 25 24 24 24 24 24 24

26 25 25 24 24 26 26 26 24 24 24 24 24 24

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

pH (units) pH (units)

Conductance (µS/cm)

Temperature (oC)

Comments: On day 22, all test vessels were put on aeration

New Solutions Old Solutions
CTL-

MHRW
CTL-

MHRW

Dissolved Oxygen (mg/L) (60-100% saturation) Dissolved Oxygen (mg/L) (60-100% saturation)

Temperature (oC)

Conductance (µS/cm)
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Method FMD 32 Day ELS Client NAU104 Reference 16-0488, 16-0489, 16-0490, 16-0491

Conc. (%) CTL-Tap 16-0488 16-0489 16-0490 16-0491 CTL-Tap 16-0488 16-0489 16-0490 16-0491
Day

27 8.1 8.0 8.2 8.3 8.2 8.2 27 7.8 7.8 8.2 8.0 8.0 8.0

28 8.1 8.0 8.2 8.2 8.3 8.2 28 7.9 7.9 8.2 8.3 8.3 8.2

29 8.2 8.1 8.3 8.3 8.3 8.2 29 8.0 8.0 8.2 8.2 8.4 8.2

30 7.9 7.8 8.2 8.0 8.0 7.9 30 7.6 7.6 8.0 7.8 8.0 7.7

31 8.0 7.8 8.2 8.2 8.2 8.2 31 7.8 7.9 8.2 8.3 8.2 8.1

32 32 7.9 7.9 8.3 8.3 8.3 8.1

27 313 301 497 586 565 263 27 337 343 554 652 595 287

28 335 317 506 620 566 261 28 339 338 528 640 603 279

29 326 326 509 609 559 267 29 337 321 506 609 587 264

30 329 320 503 587 556 261 30 342 337 540 646 567 281

31 335 324 499 605 549 261 31 335 339 534 640 568 285

32 32 334 335 537 628 569 280

27 7.2 7.1 7.1 7.1 7.2 7.2 27 7.2 7.2 6.9 6.5 6.9 7.1

28 7.2 7.2 7.2 7.1 7.1 7.1 28 6.9 6.8 6.9 7.0 7.0 7.1

29 7.2 7.2 7.2 7.2 7.2 7.1 29 7.2 7.2 7.2 7.2 7.4 7.2

30 7.2 7.1 7.2 7.3 7.1 7.1 30 6.9 6.6 6.6 5.9 6.9 6.7

31 7.2 7.1 7.2 7.2 7.3 7.2 31 7.1 7.2 7.2 7.2 7.3 7.2

32 32 7.2 7.1 7.3 7.3 7.3 7.1

27 25 26 26 26 25 25 27 24 24 24 24 24 24

28 25 25 25 26 26 26 28 25 25 25 25 25 25

29 25 25 25 25 25 25 29 25 25 25 25 25 25

30 24 25 25 24 26 26 30 24 24 24 24 24 24

31 24 25 25 25 24 25 31 24 24 24 24 24 24

32 32 24 24 24 24 24 24

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

Old SolutionsNew Solutions

Comments:

Temperature (oC)Temperature (oC)

Dissolved Oxygen (mg/L) (60-100% saturation)Dissolved Oxygen (mg/L) (60-100% saturation)

Conductance (µS/cm)Conductance (µS/cm)

pH (units)pH (units)

CTL-
MHRW

CTL-
MHRW
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Method FMD 32 Day ELS Client NAU104 Reference 16-0488, 16-0489, 16-0490, 16-0491

Conc. 

Fish Length 
(mm) Fish Length 

(mm) Fish Length 
(mm) Fish Length 

(mm) 
1 10 1 9 1 7 1 9

2 11 2 9 2 10 2 10

3 11 3 11 3 11 3 10

4 12 4 11 4 9 4 11

5 9 5 9 5 9 5 9

6 12 6 10 6 9 6 11

7 12 7 9 7 9 7 9

8 8 8 10 8 11 8 12

9 11 9 11 9 9 9 9

10 11 10 10 10 13 10 12

11 11 11 9 11 12 11 11

12 10 12 9 12 9 12 11

13 7 13 9 13 11 13 9

14 - 14 11 14 11 14 8

15 - 15 - 15 - 15 -

Fish Length 
(mm) Fish Length 

(mm) Fish Length 
(mm) Fish Length 

(mm) 

1 8 1 9 1 11 1 9

2 9 2 11 2 10 2 10

3 10 3 9 3 10 3 10

4 11 4 12 4 9 4 11

5 10 5 11 5 10 5 8

6 9 6 10 6 9 6 12

7 9 7 11 7 10 7 11

8 10 8 11 8 9 8 9

9 8 9 9 9 10 9 10

10 9 10 10 10 12 10 10

11 9 11 10 11 12 11 9

12 9 12 11 12 8 12 9

13 9 13 9 13 8 13 12

14 11 14 9 14 9 14 9

15 10 15 - 15 10 15 9

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

N

N N N

N N N

- N N
Comments: 

N

N N

N

N N N

N N N

N N N

N N

N

N N N

N N N

N N N

Replicate # ______C_________
Normal/ 

Abnormal 

-

Replicate # _______B________
Normal/ 

Abnormal 
N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

Normal/ 
Abnormal 

N

N

N

N

N N

N

N

N

N

NN

N

N

N

N

N

N

N

N

N N N

Normal/ 
Abnormal 

Normal/ 
Abnormal 

Normal/ 
Abnormal 

N N N

-

N

N

N

N

Replicate # _______B________ Replicate # ______C_________ Replicate # _____D__________

-

N

Comments 

N

Normal/ 
Abnormal 

N

N

N

N N

N N

N

N

N

N

N

N

N

N

N

N

CTL-Tap

CTL-
MHRW

Replicate # _____D__________
Normal/ 

Abnormal 

N

N

N

N

N

N

N

N

N

Replicate # _______A________

Replicate # _______A________

AH

N

N

-

-

N

N

N

N
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Method FMD 32 Day ELS Client NAU104 Reference 16-0488, 16-0489, 16-0490, 16-0491

Conc. 
16-0488

Fish Length 
(mm) Fish Length 

(mm) Fish Length 
(mm) Fish Length 

(mm) 
1 11 1 11 1 10 1 11

2 12 2 10 2 11 2 11

3 12 3 12 3 10 3 11

4 12 4 10 4 11 4 11

5 11 5 9 5 9 5 12

6 12 6 11 6 10 6 9

7 10 7 9 7 11 7 12

8 12 8 9 8 10 8 13

9 10 9 12 9 10 9 11

10 10 10 13 10 11 10 12

11 11 11 10 11 10 11 10

12 - 12 12 12 10 12 11

13 - 13 10 13 11 13 -

14 - 14 - 14 9 14 -

15 - 15 - 15 - 15 -

16-0489

Fish Length 
(mm) Fish Length 

(mm) Fish Length 
(mm) Fish Length 

(mm) 
1 11 1 9 1 12 1 10

2 12 2 9 2 10 2 12

3 12 3 11 3 10 3 10

4 11 4 8 4 10 4 12

5 12 5 12 5 10 5 12

6 11 6 10 6 9 6 11

7 12 7 11 7 11 7 13

8 10 8 9 8 10 8 12

9 10 9 10 9 10 9 11

10 11 10 9 10 12 10 -

11 12 11 10 11 13 11 -

12 9 12 13 12 11 12 -

13 - 13 - 13 - 13 -

14 - 14 - 14 - 14 -

15 - 15 - 15 - 15 -- - - -
Comments:

N N N -

- - - -

- - - -

N N N N

N N N -

N N N -

N N N N

N N N N

N N N N

N N N N

N N N N

N N N N

Normal/ 
Abnormal 

Normal/ 
Abnormal 

Normal/ 
Abnormal 

Normal/ 
Abnormal 

N N N N

N N N N

- - - -

Replicate # _______A________ Replicate # _______B________ Replicate # ______C_________ Replicate # _____D__________

- N N N

- N N -

- - N -

Comments 

N N N N

N N N N

N N N N

N N N N

N AS N N

N N N N

N N N N

N N N N

N N N N

Normal/ 
Abnormal 

Normal/ 
Abnormal 

Normal/ 
Abnormal 

Normal/ 
Abnormal 

N N N N

N N N N

Replicate # _______A________ Replicate # _______B________ Replicate # ______C_________ Replicate # _____D__________

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
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Method FMD 32 Day ELS Client NAU104 Reference 16-0488, 16-0489, 16-0490, 16-0491

Conc. 
16-0490

Fish Length 
(mm) Fish Length 

(mm) Fish Length 
(mm) Fish Length 

(mm) 
1 12 1 9 1 9 1 7

2 12 2 11 2 9 2 8

3 11 3 11 3 10 3 10

4 11 4 11 4 11 4 13

5 11 5 10 5 10 5 9

6 11 6 9 6 9 6 10

7 10 7 12 7 11 7 10

8 11 8 9 8 9 8 14

9 11 9 10 9 10 9 9

10 12 10 9 10 9 10 11

11 12 11 9 11 12 11 12

12 - 12 12 12 8 12 11

13 - 13 10 13 11 13 12

14 - 14 11 14 11 14 -

15 - 15 - 15 - 15 -

16-0491

Fish Length 
(mm) Fish Length 

(mm) Fish Length 
(mm) Fish Length 

(mm) 
1 9 1 10 1 7 1 11

2 10 2 11 2 8 2 7

3 9 3 10 3 8 3 10

4 8 4 8 4 8 4 9

5 11 5 10 5 10 5 10

6 9 6 11 6 10 6 11

7 12 7 12 7 11 7 10

8 9 8 9 8 11 8 10

9 11 9 9 9 10 9 9

10 10 10 13 10 9 10 10

11 10 11 12 11 10 11 10

12 10 12 11 12 12 12 10

13 12 13 12 13 9 13 10

14 - 14 10 14 10 14 -

15 - 15 - 15 - 15 -

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

Test Termination 

N N N N

N N N N

N N N N

N N N

N N N N

N N N N

N N N N

N N N N

- N N -

- - - -
Comments 

N

N N N N

N N N N

N N N N

N N N N

N N N N

Comments 

Replicate # _______A________ Replicate # _______B________ Replicate # ______C_________ Replicate # _____D__________
Normal/ 

Abnormal 
Normal/ 

Abnormal 
Normal/ 

Abnormal 
Normal/ 

Abnormal 

- N N N

- N N -

- - - -

N N N N

N N N N

- N N N

N N N N

N N N N

N N N N

N N N N

N N N N

N N N N

N N N N

N N N N

N N N N

Replicate # _______A________ Replicate # _______B________ Replicate # ______C_________ Replicate # _____D__________
Normal/ 

Abnormal 
Normal/ 

Abnormal 
Normal/ 

Abnormal 
Normal/ 

Abnormal 
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Method: FMD 32 Day Client: NAU104 Reference: 16-0488, 16-0489, 16-0490, 16-0491

Initial Weight (mg) (dried pan)
Date: 2016/05/17 Initials: JW Balance: Mettler #1

Conc. CTL-Tap CTL-MHRW 16-0488 16-0489 16-0490 16-0491

Replicate
a 919.47 946.2 1007.59 935.49 939.55 939.41
b 993.83 989.6 1000.42 935.72 1014.53 1017.47
c 1002.9 952.16 930.26 937.72 998.55 1024.16
d 996.23 984.55 924.3 942.42 1007.79 978.2
e

Final Weight (mg) (dried pan+organisms)
Date: 2016/06/02 Initials: BH Balance: Mettler #1

Conc. CTL-Tap CTL-MHRW 16-0488 16-0489 16-0490 16-0491

Replicate
a 947.17 968.9 1039.03 963.19 970.23 964.49
b 1019.23 1012.63 1029.76 960.09 1045.05 1050.29
c 1031.27 978.56 958.63 966.4 1026.48 1057.53
d 1025.73 1011.9 961.17 973.01 1039.36 1012.25
e



Organism Weights 
Bench Sheet

Page 25 of 29

Method: FMD 32 Day Client: NAU104 Reference: 16-0488, 16-0489, 16-0490, 16-0491

Organism weight per replicate (mg)
Dose CTL-Tap CTL-MHRW 16-0488 16-0489 16-0490 16-0491

replicate
a 27.7 22.7 31.44 27.7 30.68 25.08
b 25.4 23.03 29.34 24.37 30.52 32.82
c 28.37 26.4 28.37 28.68 27.93 33.37
d 29.5 27.35 36.87 30.59 31.57 34.05
e

Dry Weight per Fish (mg)
Dose CTL-Tap CTL-MHRW 16-0488 16-0489 16-0490 16-0491

replicate
a 2.13 1.51 2.86 2.31 2.79 1.93
b 1.81 1.64 2.26 2.03 2.18 2.34
c 2.03 1.76 2.03 2.39 2.00 2.38
d 2.11 1.82 3.07 3.40 2.43 2.62

Average 2.02 1.69 2.55 2.53 2.35 2.32
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Method FMD 32 Day ELS Client NAU104 Reference: 16-0488, 16-0489, 16-0490, 16-0491

Concentration: CTL-Tap

replicate

a

b

c

d

Average

Concentration: CTL-MHRW

replicate

a

b

c

d

Average

Concentration: 16-0488

replicate

a

b

c

d

Average

Concentration: 16-0489

replicate

a

b

c

d

Average 97% 78% 75% 11 2.53 0%

100% 60% 60% 11 3.40 0%

100% 80% 80% 11 2.39 0%

87% 92% 80% 10 2.03 0%

100% 80% 80% 11 2.31 0%

Hatching Success Post Hatch Survival Cumulative Survival 
Average Length 

(mm)
Dry Weight per fish 

(mg)
Incidence of 
Deformities 

100% 83% 83% 11 2.55 2%

100% 80% 80% 11 3.07 0%

100% 93% 93% 10 2.03 0%

100% 87% 87% 11 2.26 8%

100% 73% 73% 11 2.86 0%

Hatching Success Post Hatch Survival Cumulative Survival 
Average Length 

(mm)
Dry Weight per fish 

(mg)
Incidence of 
Deformities 

100% 98% 98% 10 1.69 0%

100% 100% 100% 10 1.82 0%

100% 100% 100% 10 1.76 0%

100% 93% 93% 10 1.64 0%

100% 100% 100% 9 1.51 0%

Hatching Success Post Hatch Survival Cumulative Survival 
Average Length 

(mm)
Dry Weight per fish 

(mg)
Incidence of 
Deformities 

98% 93% 92% 10 2.02 2%

1.81 0%

100% 93% 93% 10 2.03 0%

Dry Weight per fish 
(mg)

Incidence of 
Deformities 

93% 93% 87% 10 2.13 8%

100% 93% 93% 10

100% 93% 93% 10

Hatching Success Post Hatch Survival Cumulative Survival 
Average Length 

(mm)

2.11 0%
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Concentration: 16-0490

replicate

a

b

c

d

Average

Concentration: 16-0491

replicate

a

b

c

d

Average 98% 92% 90% 10 2.32 0%

100% 87% 87% 10 2.62 0%

100% 93% 93% 10 2.38 0%

100% 93% 93% 11 2.34 0%

93% 93% 87% 10 1.93 0%

Hatching Success Post Hatch Survival Cumulative Survival 
Average Length 

(mm)
Dry Weight per fish 

(mg)
Incidence of 
Deformities 

100% 87% 87% 10 2.35 0%

100% 87% 87% 10 2.43 0%

100% 93% 93% 10 2.00 0%

100% 93% 93% 10 2.18 0%

100% 73% 73% 11 2.79 0%

Hatching Success Post Hatch Survival Cumulative Survival 
Average Length 

(mm)
Dry Weight per fish 

(mg)
Incidence of 
Deformities 
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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: 20160429FM 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

no chemicals were added to the dilution water
pH (units): 7.2

conductance (µS/cm): 425
dissolved oxygen (mg/L): 7.0

NH4
+ (mg/L): <0.1

hardness (mg CaCO3/L): 198
alkalinity (mg CaCO3/L): 149

total residual chlorine (mg/L): <0.01

Comments: None

                                                

Senior Verifier

The test data and results are authorized and verified correct.
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FM Ref. Tox

toxicant Sodium Chloride (NaCl)
started on 2016/05/03 ended on 2016/05/10

Result (7 d LC50): 2.99 log (mg NaCl/L); geometric mean
Confidence Limits (95%) lower 2.89 upper 3.09

mean 2.87 sd 0.06 cv(%): 8.8
lower upper

warning limits (±2 sd) 2.76 2.99 (95% confidence limits)
control limits (±3 sd) 2.70 3.04 (99% confidence limits)

started on 2016/05/03 ended on 2016/05/10
Result (7 d IC25): 2.52 log (mg NaCl/L); geometric mean

Confidence Limits (95%) lower 2.37 upper 2.61

mean 2.63 sd 0.06 cv(%): 9.8
lower upper

warning limits (±2 sd) 2.50 2.76 (95% confidence limits)
control limits (±3 sd) 2.44 2.82 (99% confidence limits)

notes: sd, standard deviation; cv, coefficient of variance; N/A, could not be calculated

Historical Values

Mortality
Current Test 

Biomass
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Test Result Mean Warning (95%) Control (99%)
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CETIS Summary Report Report Date: 

Test Code: 

23 Jun-16 10:29 (p 1 of 4) 

16477a I 02-6457-3210 

Fathead Minnow 32-d Survival and Growth Test Nautilus Environmental 

Batch ID: 11-2629-3097 

Start Date: 29 Apr-16 

Ending Date: 31 May-16 

Duration: 32d Oh 

Sample Code Sample ID 

Control MHW 04-7656-8534 

Control Tap 06-6411-3352 

FR_UFR1 20-5103-9195 

FR_FRCP1 11-3524-6354 

GH_FR1 02-7973-9027 

CM_MC2 06-7207-0177 

Sample Code Material Type 
Control MHW control 
Control Tap control 
FR_UFR1 Water Sample 
FR_FRCP1 Water Sample 

GH_FR1 Water Sample 
CM_MC2 Water Sample 

000-469-187-2 

Analyst: Krysta Pearcy Test Type: Survival-Development~Growth 

Protocol: ASTM E1241-05 (2013) Diluent: Mod-Hard Synthetic Water 

Species: Pimephales promelas 

Source: Aquatox, AR 

Sample Date Receive Date 
29 Apr-16 29 Apr-16 

29 Apr-16 29 Apr-16 

27 Apr-16 09:30 28 Apr-16 10:50 

27 Apr-1611:00 28 Apr-1610:50 

Sample Age 

NA 

NA 

38h (8 "C) 

37h (8 "C) 

Brine: 
Age: 

Client Name 
Teck Coal 

27 Apr-16 14:06 28 Apr-16 10:50 34h (7.5 "C) 

27 Apr-1610:00 28 Apr-1610:50 38h (6.5 "C) 

Sample Source 
Control MHW 

Control Tap 

Teck Coal 
Teck Coal 

Teck Coal 
Teck Coal 

Station Location 

FR_UFR1_Q_04042016_N (site c 

FR_FRCP1_Q_04042016_N 

GH_FR1_WS_2016_04_27 _N 

CM_MC2_WS_20160427 _N 

Project 

Latitude Longitude 

CETlS'" v1.8.7.16 Analyst: __ _ 



CETIS Summary Report 

Fathead Minnow 32-d Survival and Growth Test 

Hatched Rate Summary 

Sample Code 

Control MHW 

Control Tap 
FR_UFR1 
FR_FRCP1 

GH_FR1 

CM_MC2 

Length-mm Summary 

Sample Code 

Control MHW 
Control Tap 
FR_UFR1 

FR_FRCP1 
GH_FR1 
CM_MC2 

Count 

4 

4 
4 
4 
4 
4 

Count 
4 
4 
4 
4 
4 
4 

Mean Dry Biomass-mg Summary 

Sample Code 

Control MHW 

Control Tap 
FR_UFR1 

FR_FRCP1 
GH_FR1 
CM_MC2 

Proportion Normal Summary 

Sample Code 

Control MHW 
Control Tap 
FR_UFR1 
FR_FRCP1 
GH_FR1 
CM_MC2 

Survival Rate Summary 

Sample Code 

Control MHW 

Control Tap 
FR_UFR1 
FR_FRCP1 

GH_FR1 
CM_MC2 

000-469-187-2 

Count 

4 
4 
4 
4 
4 
4 

Count 
4 
4 
4 
4 
4 
4 

Count 

4 

4 

4 

4 
4 
4 

Mean 
1 
0.9833 

0.9833 

1 
0.9667 

Mean 
9.802 
10.06 

9.96 
10.47 

10.82 
10.79 

Mean 

1.658 
1.849 

2.089 

2.012 
1.856 
2.1 

Mean 
1 
0.9808 

0.9808 

Mean 

0.9833 

0.9167 

0.9 
0.8667 
0.75 
0.8333 

95o/o LCL 95°/o UCL Min 

1 1 
0.9303 
0.9303 

1 
0.8606 

95% LCL 

9.315 

9.666 
9.235 
9.549 

9.889 
10.05 

95% LCL 
1.409 

1.666 
1.643 

1.846 
1.58 

1.697 

95% LCL 

1 
0.9196 

0.9196 

95% LCL 

0.9303 

0.8636 
0.8388 

0.7166 
0.5909 
0.6964 

0.9333 

0.9333 

1 
0.8667 

95°/o UCL Min 

10.29 9.4 

10.46 9.786 
10.69 9.5 

11.39 9.929 
11.75 10.08 
11.54 10.21 

95°/o UCL Min 

1.907 1.513 

2.033 1.693 

2.534 1.672 
2.178 1.862 

2.132 1.625 
2.503 1.891 

95°/o UCL Min 

1 1 
1 0.9231 

95% UCL 

1 

0.9697 

0.9612 
1 
0.9091 
0.9703 

0.9231 

Min 

0.9333 

0.8667 

0.8667 
0.7333 
0.6 
0.7333 

CETIS'M v1.8.7.16 

Max 

Report Date: 

Test Code: 

Std Err 

0 

0.01667 
0.01667 

0 

23 Jun-1610:29 (p 2 of 4) 

16477a I 02-6457-3210 

Nautilus Environmental 

Std Dev 

0 
0.03333 

0.03333 

0 

CVo/o 
0.0°/o 
3.39% 
3.39°/o 
0.0%i 

o/oEffect 

0.03333 0.06667 6.9% 

0.0% 
1.67% 

1.67% 

0.0% 
3.33°/o 
o.0°1o 

Max 

10.14 

10.39 
10.57 

11.27 
11.44 
11.18 

Max 

1.823 

1.967 

2.27 

2.105 
2.039 
2.458 

Max 

Max 

1 

0.9333 
0.9333 
0.9333 

0.8 
0.9333 

0 

Std Err 

0.1533 
0.124 

0.2279 
0.2891 

0.2923 
0.2342 

Std Err 

0.07838 

0.05764 

0.1399 
0.05221 

0.08677 
0.1266 

Std Err 

0 
0.01923 
0 

0 

0 

0.01923 

Std Err 

0.01667 

0.01667 
0.01925 

0.04714 
0.05 
0.04303 

0 

Std Dev 

0.3067 
0.2479 

0.4557 
0.5782 

0.5846 
0.4684 

Std Dev 

0.1568 

0.1153 

0.2798 
0.1044 

0.1735 
0.2533 

Std Dev 

0 
0.03846 
0 
0 

0 
0.03846 

Std Dev 

0.03333 

0.03333 

0.03849 
0.09428 

0.1 
0.08607 

CV% 

3.13% 
2.46% 
4.58% 

5.52% 
5.4% 
4.34% 

CV% 

9.45% 

6.23%1 
13.4% 
5.19% 

9.35% 
12.06o/o 

CV% 
0.0% 
3.92% 
0.0% 
0.0% 
0.0% 
3.92% 

CV0/o 
3.39% 
3.64% 
4.28% 
10.88% 
13.33% 
10.33o/o 

Analyst: __ _ 

%Effect 
0.0%1 
-2.63% 
-1.61% 
-6.8°/o 
-10.37% 
-10.12% 

%Effect 
0.0%1 
-11.55% 
-25.98% 
-21.33% 
-11.92% 
-26.68% 

0/oEffect 
0.0% 
1.92o/o 
o.0°1o 
o.0°1o 
0.0% 
1.92% 

%Effect 

0.0% 
6.78% 
8.48% 
11.86% 

23.73% 
15.25% 



CETIS Summary Report Report Date: 23 Jun-1610:29 (p 3 of 4) 

Test Code: 16477a I 02-6457-3210 

Fathead Minnow 32-d Survival and Growth Test Nautilus Environmental 

Hatched Rate Detail 

Sample Code Rep 1 Rep 2 Rep3 Rep4 

Control MHW 1 1 1 

Control Tap 0.9333 

FR_UFR1 0.9333 

FR_FRCP1 

GH_FR1 0.8667 

CM_MC2 

Length-mm Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 

Control MHW 9.4 10.14 9.8 9.867 
Control Tap 10.39 9.786 10 10.07 
FR_UFR1 10 10.57 9.5 9.769 

FR_FRCP1 11.27 10.21 9.929 10.46 
GH_FR1 11.08 10.08 10.67 11.44 

CM_MC2 11.18 10.61 10.21 11.17 

Mean Dry Biomass-mg Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 
Control MHW 1.513 1.535 1.76 1.823 
Control Tap 1.847 1.693 1.891 1.967 
FR_UFR1 1.672 2.188 2.225 2.27 
FR_FRCP1 2.045 2.035 1.862 2.105 
GH_FR1 1.847 1.625 1.912 2.039 
CM_MC2 2.096 1.956 1.891 2.458 

Proportion Normal Detail 

Sample Code Rep 1 Rep2 Rep3 Rep 4 
Control MHW 1 1 1 
Control Tap 0.9231 1 
FR_UFR1 1 

FR_FRCP1 1 
GH_FR1 

CM_MC2 0.9231 

Survival Rate Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 
Control MHW 1 0.9333 1 1 
Control Tap 0.8667 0.9333 0.9333 0.9333 
FR_UFR1 0.8667 0.9333 0.9333 0.8667 
FR_FRCP1 0.7333 0.9333 0.9333 0.8667 
GH_FR1 0.8 0.8 0.8 0.6 
CM_MC2 0.7333 0.8667 0.9333 0.8 

000-469-187-2 CETIS'M v1.8.7.16 Analyst: __ _ 



CETIS Summary Report Report Dale: 23 Jun-1610:29 (p 4 of 4) 

Test Code: 16477a I 02-6457-3210 

Fathead Minnow 32-d Survival and Growth Test Nautilus Environmental 

Hatched Rate Binomials 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 

Control MHW 15/15 15/15 15/15 15/15 

Control Tap 14/15 15/15 15/15 15/15 

FR_UFR1 14/15 15/15 15/15 15/15 

FR_FRCP1 15/15 15/15 15/15 15/15 

GH_FR1 15/15 13/15 15/15 15/15 
CM_MC2 15/15 15/15 15/15 15/15 

Proportion Normal Binomials 

Sample Code Rep 1 Rep 2 Rep3 Rep 4 

Control MHW 15/15 14/14 15/15 15/15 

Control Tap 12/13 14/14 14/14 14/14 
FR_UFR1 13/13 14/14 14/14 13/13 

FR_FRCP1 11/11 14/14 14/14 13/13 
GH_FR1 12/12 12/12 12/12 9/9 

CM_MC2 11/11 12/13 14/14 12/12 

Survival Rate Binomials 

Sample Code Rep 1 Rep 2 Rep3 Rep4 
Control MHW 15/15 14/15 15/15 15/15 
Control Tap 13/15 14/15 14/15 14/15 
FR_UFR1 13/15 14/15 14/15 13/15 
FR_FRCP1 11/15 14/15 14/15 13/15 
GH_FR1 12/15 12/15 12/15 9/15 
CM_MC2 11/15 13/15 14/15 12/15 

000-469-187-2 CETIS'M v1 .8.7.16 Analyst: __ _ 



CETIS Analytical Report Report Date: 

Test Code: 

23 Jun-1610:31 (p 1 of 2) 

16477a f 02-6457-3210 

Fathead Minnow 32-d Survival and Growth Test Nautilus Environmental 

Analysis ID: 17-8229-9389 

Analyzed: 10 Jun-1616:24 

Batch ID: 11-2629-3097 

Start Date: 29 Apr-16 

Ending Date: 31 May-16 

Duration: 32d Oh 

Sample Code Sample ID 

Control MHW 04-7656-8534 

Control Tap 06-6411-3352 

FR_UFR1 20-5103-9195 

FR_FRCP1 11-3524-6354 

GH_FR1 02-7973-9027 

CM_MC2 06-7207-0177 

Sample Code Material Type 
Centro! MHW control 

Control Tap control 

FR_UFR1 Water Sample 

FR_FRCP1 Water Sample 

GH_FR1 Water Sample 

CM_MC2 Water Sample 

Data Transform Zeta 

Untransformed 

Fisher ExactJBonferroni-Holm Test 

Sample VS Sample 
Control MHW Control Tap 
Control MHW FR_UFR1 
Control MHW FR_FRCP1 
Control MHW GH_FR1 
Control MHW CM_MC2 

Data Summary 

Sample Code NR 

Control MHW Negative Contr 60 

Control Tap 

FR_UFR1 

FR_FRCP1 

GH_FR1 

CM_MC2 

Hatched Rate Detail 

Sample Code 

Control MHW 

59 

59 

60 

58 

60 

Rep 1 

1 

Endpoint: Hatched Rate CETIS Version: CETISv1.8.7 

Analysis: STP 2x2 Contingency Tables Official Results: Yes 

Analyst: Krysta Pearcy Test Type: Survival-Development-Growth 

Protocol: ASTM E1241-05 (2013) Diluent: Mod-Hard Synthetic Water 

Species: Pimephales promelas Brine: 

Source: Aquatox, AR Age: 

Sample Date Receive Date Sample Age Client Name Project 

29 Apr-16 29 Apr-16 NA Teck Coal 

29 Apr-16 29 Apr-16 NA 

27 Apr-16 09:30 28 Apr-16 10:50 38h (8 'C) 

27 Apr-1611:00 28 Apr-1610:50 37h (8 'C) 

27 Apr-16 14:06 28 Apr-16 10:50 34h (7.5 'C) 

27 Apr-16 10:00 28 Apr-16 10:50 38h (6.5 'C) 

Sample Source Station Location Latitude Longitude 

Control MHW 

Control Tap 

Teck Coal FR_UFR1_Q_04042016_N (site c 

Teck Coal FR_FRCP1_Q_04042016_N 

Teck Coal GH_FR1_WS_2016_04_27 _N 

Teck Coal CM_MC2_WS_20160427 _N 

Alt Hyp Trials Seed Test Result 

C>T NA NA 

Test Stat P-Value P-Type Decision(a:5%) 

0.5 1.0000 Exact Non-Significant Effect 
0.5 1.0000 Exact Non-Significant Effect 

1.0000 Exact Non-Significant Effect 
0.2479 1.0000 Exact Non-Significant Effect 
1 1.0000 Exact Non-Significant Effect 

R NR+R Prop NR Prop R %Effect 

0 60 1 0 0.0°/o 
1 60 0.9833 0.01667 1.67% 
1 60 0.9833 0.01667 1.67% 
0 60 0 o.0°1o 
2 60 0.9667 0.03333 3.33o/o 
0 60 0 0.0% 

Rep2 Rep3 Rep4 

1 1 
Control Tap 0.9333 
FR_UFR1 0.9333 
FR_FRCP1 1 

GH_FR1 0.8667 
CM_MC2 1 

000-469-187-2 CETIS'" v1.8.7.16 QA j6t.._ 
1 ..... 7?. !1t 

Analyst:. __ _ 



CETIS Analytical Report Report Date: 23 Jun-16 10:31 (p 2 of 2) 

Test Code: 16477a I 02-6457-3210 

Fathead Minnow 32~d Survival and Growth Test Nautilus Environmental 

Analysis ID: 17-8229-9389 Endpoint: Hatched Rate CETIS Version: CET1Sv1 .8.7 
Analyzed: 10 Jun-1616:24 Analysis: STP 2x2 Contingency Tables Official Results: Yes 

Hatched Rate Binomials 

Sample Code Rep 1 Rep2 Rep 3 Rep4 

Control MHW 15/15 15/15 15/15 15/15 

Control Tap 14/15 15/15 15/15 15/15 

FR_UFR1 14/15 15/15 15/15 15/15 

FR_FRCP1 15/15 15/15 15/15 15/15 

GH_FR1 15/15 13/15 15/15 15/15 

CM_MC2 15/15 15/15 15/15 15/15 

Graphics 

• • • • • • 

000-469-187-2 CETIS™ v1.8.7.16 Analyst: __ _ 



CETIS Analytical Report Report Date: 

Test Code: 

23 Jun-1610:33 (p 1 of 2) 

16477a I 02-6457-3210 

Fathead Minnow 32-d Survival and Growth Test Nautilus Environmental 

Analysis ID: 08-4415-1259 

Analyzed: 10 Jun-16 16:27 

Batch ID: 11-2629-3097 

Start Date: 29 Apr-16 

Ending Date: 31 May-16 

Duration: 32d Oh 

Sample Code Sample ID 

Control Tap 06-6411-3352 

FR_UFR1 20-5103-9195 

FR_FRCP1 11-3524-6354 

GH_FR1 02-7973-9027 

CM_MC2 06-7207-0177 

Sample Code Material Type 

Control Tap control 

FR_UFR1 Water Sample 

FR_FRCP1 Water Sample 

GH_FR1 Water Sample 

CM_MC2 Water Sample 

Data Transform Zeta 

Untransformed 

Fisher ExacUBonferroni-Holm Test 

Sample vs 

Control Tap 

Control Tap 

Control Tap 

Control Tap 

Data Summary 

Sample Code 

Sample 

FR_UFR1 

FR_FRCP1 

GH_FR1 

CM_MC2 

Control Tap Lab Water 
FR_UFR1 

FR_FRCP1 

GH_FR1 

CM_MC2 

Hatched Rate Detail 

Sample Code 

NR 

59 

59 

60 

58 

60 

Rep 1 

Endpoint: Hatched Rate CETIS Version: CETISv1.8.7 

Analysis: STP 2x2 Contingency Tables Official Results: Yes 

Analyst: Krysta Pearcy Test Type: Survival-Development-Growth 

Protocol: ASTM E1241-05 (2013) Diluent: Mod-Hard Synthetic Water 

Species: Pimephales promelas 

Source: Aquatox, AR 

Sample Date Receive Date 

29 Apr-16 29 Apr-16 

27 Apr-16 09:30 28 Apr-1610:50 

27 Apr-1611:00 28 Apr-16 10:50 

27 Apr-16 14:06 28 Apr-16 10:50 

27 Apr-16 10:00 28 Apr-16 10:50 

Sample Source 

Control Tap 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Alt Hyp Trials 

C>T NA 

Test Stat P-Value 

0.7521 1.0000 

1.0000 
0.5 1.0000 

1 1.0000 

R NR+ R 

60 
1 60 

0 60 

2 60 

0 60 

Rep 2 Rep3 

Seed 

NA 

P-Type 

Exact 

Exact 

Exact 

Exact 

Prop NR 

0.9833 

0.9833 

1 

0.9667 

1 

Rep4 

Brine: 

Age: 

Sample Age Client Name 

NA Teck Coal 

38h (8 'C) 

37h (8 'C) 

34h (7.5 'C) 

38h (6.5 'C) 

Station Location 

FR_UFR1_Q_04042016_N (site c 

FR_FRCP1_Q_04042016_N 

GH_FR1_WS_2016_04_27 _N 

CM_MC2_WS__20160427 _N 

Latitude 

Test Result 

Decision( a:5°/o) 

Non-Significant Effect 

Non-Significant Effect 

Non-Significant Effect 

Non-Significant Effect 

Prop R %Effect 

0.01667 O.Oo/o 
0.01667 0.0%) 
0 -1.7% 

0.03333 1.7%1 

0 -1.7% 

Project 

Longitude 

Control Tap 

FR_UFR1 

FR_FRCP1 

GH_FR1 

CM_MC2 

0.9333 1 1 

Hatched Rate Binomials 

Sample Code 

Control Tap 

FR_UFR1 

FR_FRCP1 

GH_FR1 

CM_MC2 

000-469-187-2 

0.9333 

Rep 1 

14/15 

14/15 

15/15 

15/15 

15/15 

1 

1 

0.8667 

Rep 2 

15/15 

15/15 

15/15 

13/15 

15/15 

Rep3 Rep4 

15/15 15/15 

15/15 15/15 

15/15 15/15 

15/15 15/15 

15/15 15/15 

CETIS'M v1.8.7.16 Analyst: __ _ 



CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 08-4415-1259 Endpoint: Hatched Rate 
Analyzed: 10 Jun-16 16:27 Analysis: STP 2x2 Contingency Tables 

Graphics 

• • • • • 

~ o.s 

' ji 0.4 

' 

000-469-187-2 CETIS'" v1 .8.7.16 

Report Date: 

Test Code: 

23 Jun-16 10:33 (p 2 of 2) 

16477a I 02-6457-3210 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst __ _ 



CETIS Analytical Report Report Date: 

Test Code: 

23 Jun-16 13:26 (p 1 of 2) 

16477a I 02-6457-3210 

Fathead Minnow 32-d Survival and Growth Test Nautilus Environmental 

Analysis ID: 02-0552-6760 Endpoint: Hatched Rate CETIS Version: CETISv1.8.7 

Analyzed: 23 Jun-1613:26 Analysis: STP 2x2 Contingency Tables Official Results: Yes 

Batch ID: 11-2629-3097 

Start Date: 29 Apr-16 

Ending Date: 31 May-16 

Duration: 32d Oh 

Sample Code Sample ID 

FR_UFR1 20-5103-9195 

FR_FRCP1 11-3524-6354 

GH_FR1 02-7973-9027 

CM_MC2 06-7207-0177 

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_FRCP1 
FR_UFR1 GH_FR1 
FR_UFR1 CM_MC2 

Data Summary 

Sample Code NR 

FR_UFR1 Upstream Contr 59 
FR_FRCP1 60 
GH_FR1 58 
CM_MC2 60 

Hatched Rate Detail 

Sample Code Rep 1 

Analyst: Krysta Pearcy Test Type: Survival-Development-Growth 

Protocol: ASTM E1241-05 (2013) Diluent: Mod-Hard Synthetic Water 

Species: 
Source: 

Pimephales promelas 

Aquatox, AR 

Sample Date Receive Date 

27 Apr-16 09:30 28 Apr-16 10:50 

27 Apr-1611:00 28 Apr-16 10:50 

27 Apr-1614:06 28 Apr-16 10:50 

27 Apr-16 10:00 28 Apr-1610:50 

Sample Source 

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 

0.5 1.0000 Exact 

1.0000 Exact 

R NR+ R Prop NR 

1 60 0.9833 

0 60 

2 60 0.9667 
0 60 

Rep 2 Rep3 Rep4 

Brine: 

Age: 

Sample Age Client Name Project 
38h (8 'C) Teck Coal 

37h (8 'C) 

34h (7.5 'C) 

38h (6.5 'C) 

Station Location Latitude Longitude 

FR_UFR1_Q_04042016_N (site c 

FR_FRCP1_Q_04042016_N 

GH_FR1_WS_2016_04_27 _N 

CM_MC2_WS_20160427 _N 

Test Result 

Decision(a:5%) 

Non-Significant Effect 

Non-Significant Effect 

Non-Significant Effect 

Prop R °lo Effect 

0.01667 o.0°1o 
0 -1.7°/o 
0.03333 1.7% 

0 -1.7°/o 

FR_UFR1 0.9333 1 1 1 
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 

000-469-187-1 

0.8667 

1 

Rep2 Rep 3 

15/15 15/15 

15/15 15115 

13/15 15/15 

15/15 15/15 

Rep4 

15/15 

15/15 

15/15 

15/15 

CETIS™ v1 .8.7.16 Analyst: __ _ QA. JC"'l . 
< ]1we_n/11 



CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 02-0552-6760 
·Analyzed: 23 Jun-1613:26 

Graphics 

" 

'·' 

'' ~ 

·-· r 
::r 

000-469-187-1 

• • 

'"-""" 

Endpoint: Hatched Rate 

Analysis: STP 2x2 Contingency Tables 

• • 

CETIS'M v1.8.7.16 

Report Date: 

Test Code: 

23 Jun-1613:26 (p 2 of 2) 

16477a I 02-6457-3210 

Nautilus Environmental 

CETIS Version: CETISv1 .8.7 
Official Results: Yes 

Analyst __ _ 



CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 05-8054-9622 Endpoint: Survival Rate 

Report Date: 
Test Code: 

10 Jun-1616:30 (p 1 of 2) 

16477a I 02-6457-3210 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Analyzed: 10 Jun-16 16:25 Analysis: STP 2x2 Contingency Tables Official Results: Yes 

Batch ID: 11-2629-3097 Analyst: Krysta Pearcy 

Start Date: 29 Apr-16 

Test Type: Survival-Development-Growth 

Protocol: ASTM E1241-05 (2013) Diluent: Mod-Hard Synthetic Water 

Ending Date: 31 May-16 Species: Pimephales prome!as 

Duration: 32d Oh Source: Aquatox, AR 

Sample Code Sample ID 

Control MHW 04-7656-8534 

Control Tap 06-6411-3352 

FR_UFR1 20-5103-9195 

FR_FRCP1 11-3524-6354 

GH_FR1 02-7973-9027 

CM_MC2 06-7207-0177 

Sample Code Material Type 
Control MHW control 
Control Tap control 
FR_UFR1 Water Sample 
FR_FRCP1 Water' Sample 
GH_FR1 Water Sample 

CM_MC2 Water Sample 

Data Transform Zeta 
Untransformed 

Fisher Exact/BonferroniwHolm Test 

Sample vs Sample 

Control MHW Control Tap 
Control MHW FR_UFR1 
Control MHW FR_FRCP1 
Control MHW GH_FR1 
Control MHW CM_MC2 

Data Summary 

Sample Code NR 
Control MHW Negative Contr 59 
Control Tap 55 
FR_UFR1 54 
FR_FRCP1 52 
GH_FR1 45 
CM_MC2 50 

Survival Rate Detail 

Sample Code Rep 1 
Control MHW 1 

Control Tap 0.8667 
FR_UFR1 0.8667 
FR_FRCP1 0.7333 
GH_FR1 0.8 
CM_MC2 0.7333 

Sample Date Receive Date 
29 Apr-16 29 Apr-16 

29 Apr-16 29 Apr-16 

27 Apr-16 09:30 28 Apr-16 10:50 

27 Apr-16.11:00 28 Apr-1610:50 

27 Apr-16 14:06 28 Apr-16 10:50 

27 Apr-1610:00 28 Apr-16 10:50 

Sample Source 

Control MHW 

Control Tap 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Alt Hyp Trials 

C>T NA 

Test Stat PwValue 

0.1034 0.1034 
0.05699 0.1140 
0.0161 0.0483 
0.0001076 0.0005 

0.004193 0.0168 

R NR+ R 

60 
5 60 
6 60 
8 60 
15 60 
10 60 

Rep 2 Rep 3 

0.9333 1 

0.9333 0.9333 

0.9333 0.9333 

0.9333 0.9333 

0.8 0.8 

0.8667 0.9333 

Seed 

NA 

P-Type 

Exact 
Exact 

Exact 

Exact 

Exact 

Prop NR 

0.9833 

0.9167 
0.9 
0.8667 

0.75 
0.8333 

Rep 4 

1 

0.9333 

0.8667 

0.8667 

0.6 

0.8 

Brine: 

Age: 

Sample Age Client Name 

NA Teck Coal 

NA 

38h (8 "C) 

37h (8 "C) 

34h (7.5 "C) 

38h (6.5 "C) 

Station Location 

FR_UFR1_Q_04042016_N (site c 

FR_FRCP1_Q_04042016_N 

GH_FR1_WS_2016_04_27_N 

CM_MC2_WS_20160427_N 

Latitude 

Test Result 

Oecision(a:5%) 

Non~Significant Effect 

Non-Significant Effect 

Significant Effect 

Significant Effect 

Significant Effect 

Prop R %Effect 

0.01667 0.0% 
0.08333 6.78% 
0.1 8.48% 
0.1333 11.86% 
0.25 23.73o/a 
0.1667 15.25% 

Project 

Longitude 

000-469-187-2 CETIS'" v1.8.7.16 Analyst:. __ _ 



CETIS Analytical Report Report Date: 

Test Code: 

10 Jun-1616:30 (p 2 of 2) 

16477a I 02-6457-3210 

Fathead Minnow 32-d Survival and Growth Test Nautilus Environmental 

Analysis ID: 05-8054-9622 
Analyzed: 10 Jun-16 16:25 

Survival Rate Binomials 

Sample Code 

Control MHW 

Control Tap 

FR_UFR1 

FR_FRCP1 

GH_FR1 

CM_MC2 

Graphics 
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1 

Endpoint: 
Analysis: 

Rep 1 Rep2 

15115 14115 

13115 14115 

13115 14115 

11115 14115 

12115 12115 

11115 13115 

~' 

Survival Rate 

STP 2x2 Contingency Tables 

Rep 3 Rep4 

15115 15115 

14115 14115 

14115 13115 

14115 13115 

12115 9/15 

14115 12115 

CETIS™ v1.8.7.16 

CETIS Version: CET1Sv1.8.7 
Official Results: Yes 

Analyst: __ _ QA: 



CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 05-9748-4976 Endpoint: Survival Rate 

Report Date: 

Test Code: 

10 Jun-1616:30 (p 1 of 2) 

16477a I 02-6457-3210 

Nautilus Environmental 

CETIS Version: CET1Sv1.8.7 

Analyzed: 10 Jun-1616:28 Analysis: STP 2x2 Contingency Tables Official Results: Yes 

Batch ID: 11-2629-3097 Analyst: Krysta Pearcy 

Start Date: 29 Apr-16 

Test Type: Survival-Development-Growth 

Protocol: ASTM E1241-05 (2013) Diluent: Mod-Hard Synthetic Water 

Ending Date: 31 May-16 Species: Pimephales promelas 
Duration: 32d Oh Source: Aquatox, AR 

Sample Code Sample ID 

Control Tap 06-6411-3352 

FR_UFR1 20-5103-9195 

FR_FRCP1 11-3524-6354 

GH_FR1 02-7973-9027 

CM_MC2 06-7207-0177 

Sample Code Material Type 

Control Tap control 
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 

Control Tap 

Control Tap 

Control Tap 

Control Tap 

Data Summary 

Sample Code 

Sample 

FR_UFR1 

FR_FRCP1 

GH_FR1 

CM_MC2 

Control Tap Lab Water 

FR_UFR1 

FR_FRCP1 

GH_FR1 

CM_MC2 

Survival Rate Detail 

Sample Code 

Control Tap 

FR_UFR1 

FR_FRCP1 

GH_FR1 

CM_MC2 

Survival Rate Binomials 

Sample Code 

Control Tap 

FR_UFR1 

FR_FRCP1 

GH_FR1 

CM_MC2 

NR 

55 

54 

52 

45 

50 

Rep 1 

0.8667 

0.8667 

0.7333 

0.8 

0.7333 

Rep 1 

13115 

13115 

11115 

12115 

11/15 

Sample ·Date Receive Date 

29 Apr-16 29 Apr-16 

27 Apr-16 09:30 28 Apr-16 10:50 

27 Apr-1611:00 28 Apr-16 10:50 

27 Apr-1614:06 28 Apr-16 10:50 

27 Apr-1610:00 28 Apr-1610:50 

Sample Source 

Control Tap 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Alt Hyp Trials 

C>T NA 

Test Stat P-Value 

0.5 0.5000 

0.2792 0.5585 

0.01285 0.0514 

0.1347 0.4040 

R NR+ R 

5 60 

6 60 

8 60 
15 60 

10 60 

Rep2 Rep 3 

0.9333 0.9333 

0.9333 0.9333 

0.9333 0.9333 

0.8 0.8 

0.8667 0.9333 

Rep2 Rep 3 

14115 14115 

14/15 14115 

14115 14115 

12115 12115 

13/15 14/15 

Seed 

NA 

P-Type 

Exact 

Exact 

Exact 

Exact 

Prop NR 

0.9167 

0.9 
0.8667 

0.75 

0.8333 

Rep4 

0.9333 

0.8667 

0.8667 

0.6 

0.8 

Rep4 

14115 

13115 

13/15 

9115 

12/15 

Brine: 

Age: 

Sample Age Client Name 

NA Teck Coal 

38h (8 °C) 

37h (8 °C) 

34h (7.5 °C) 

38h (6.5 °C) 

Station Location 

FR_UFR1_Q_04042016_N (site c 

FR_FRCP1_Q_04042016_N 

GH_FR1_WS_2016_04_27 _N 

CM_MC2_WS_20160427 _N 

Latitude 

Test Result 

Decision(a:5%) 

Non-Significant Effect 

Non-Significant Effect 

Non-Significant Effect 

Non-Significant Effect 

Prop R %Effect 

0.08333 0.0% 

0.1 1.82% 

0.1333 5.46o/o 
0.25 18.18% 

0.1667 9.09% 

Project 

Longitude 

000-469-187-2 CETIS™ v1.8.7.16 Analyst: __ _ 



CETIS Analytical Report 

Fathead Minnow 32~d Survival and Growth Test 

Analysis ID: 05-9748-4976 Endpoint: Survival Rate 
Analyzed: 10 Jun-1616:28 Analysis: STP 2x2 Contingency Tables 

Graphics 
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000-469-187-2 CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

10 Jun-16 16:30 (p 2 of 2) 

16477a I 02-6457-3210 

Nautilus Environmental 

CETIS Version: CET1Sv1.8.7 

Official Results: Yes 

Analyst: __ _ 



CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 01-1993-0090 Endpoint: Survival Rate 

Report Date: 

Test Code: 

23 Jun-1613:27 (p 1 of 2) 

16477a I 02-6457-3210 

Nautilus Environmental 

CETIS Version: CET1Sv1.8.7 

Analyzed: 23 Jun-16 13:26 Analysis: STP 2x2 Contingency Tables Official Results: Yes 

Batch ID: 11-2629-3097 Analyst: Krysta Pearcy 

Start Date: 29 Apr-16 

Test Type: Survival-Development-Growth 
Protocol: ASTM E1241-05 (2013) Diluent: Mod-Hard Synthetic Water 

Ending Date: 31 May-16 Species: Pimepha!es promelas 

Duration: 32d Oh Source: Aquatox, AR 

Sample Code Sample ID 

FR_UFR1 20-5103-9195 

FR_FRCP1 11-3524-6354 

GH_FR1 02-7973-9027 

CM_MC2 06-7207-0177 

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 

GH_FR1 
CM_MC2 

Upstream Contr 54 
52 

Survival Rate Detail 

Sample Code 
FR_UFR1 

FR_FRCP1 

GH_FR1 

CM_MC2 

Survival Rate Binomials 

Sample Code 

FR_UFR1 

FR_FRCP1 

GH_FR1 

CM_MC2 

45 

50 

Rep 1 

0.8667 

0.7333 

0.8 

0.7333 

Rep 1 

13/15 

11/15 

12/15 

11/15 

Sample Date Receive Date 
27 Apr-16 09:30 28 Apr-16 10:50 

27 Apr-1611:00 28 Apr-16 10:50 

27 Apr, 16 14:06 28 Apr-16 10:50 

27 Apr-16 10:00 28 Apr-1610:50 

Sample Source 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Alt Hyp Trials Seed 

C>T NA NA 

Test Stat P-Value P-Type 

0.3886 0.3886 Exact 
0.02641 0.0792 Exact 
0.2106 0.4213 Exact 

R NR+R Prop NR 

6 60 0.9 
8 60 0.8667 
15 60 0.75 
10 60 0.8333 

Rep 2 Rep3 Rep4 

0.9333 0.9333 0.8667 

0.9333 0.9333 0.8667 

0.8 0.8 0.6 

0.8667 0.9333 0.8 

Rep 2 Rep3 Rep4 

14/15 14/15 13/15 

14/15 14/15 13/15 

12/15 12/15 9/15 

13/15 14/15 12/15 

Brine: 

Age: 

Sample Age Client Name Project 

38h (8 'C) Teck Coal 

37h (8 'C) 

34h (7.5 'C) 

38h (6.5 'C) 

Station Location Latitude Longitude 

FR_UFR1_Q_04042016_N (site c 
FR_FRCP1_Q_04042016_N 

GH_FR1_WS_2016_04_27 _N 

CM_MC2_WS_20160427 _N 

Test Result 

Decision{a:5°!o) 
Non-Significant Effect 
Non-Significant Effect 
Non-Significant Effect 

Prop R o/oEffect 
0.1 0.0%) 
0.1333 3. 7°/o 
0.25 16.67% 
0.1667 7.41% 

000-469-187-1 CETIS™ v1.8.7.16 Analyst: __ _ 



CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 01-1993-0090 Endpoint: Survival Rate 
Analyzed: 23 Jun-1613:26 Analysis: STP 2x2 Contingency Tables 

Graphics 
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000-469-187-1 CETIS'M v1.8.7.16 

Report Date: 

Test Code: 

23 Jun-1613:27 (p 2 of 2) 

16477a I 02-6457-3210 

Nautilus Environmental 

CETIS Version: CETISv1 .8.7 
Official Results: Yes 

Analyst: __ _ 



CETIS Analytical Report Report Date: 

Test Code: 

10 Jun-1616:30 (p 1 of 2) 

16477a I 02-6457-3210 

Fathead Minnow 32-d Survival and Growth Test Nautilus Environmental 

Analysis ID: 18-3249-6098 Endpoint: Mean Dry Biomass-mg CETIS Version: CETISv1.8.7 

Analyzed: 10 Jun-1616:25 Analysis: Parametric-Control vs Treatments Official Results: Yes 

Batch JD: 11-2629-3097 Test Type: Survival-Development-Growth Analyst: Krysta Pearcy 

Start Date: 29 Apr-16 Protocol: ASTM E1241-05 (2013) Diluent: Mod-Hard Synthetic Water 

Ending Date: 31 May-16 Species: Pimephales promelas Brine: 

Duration: 32d Oh Source: Aquatox, AR Age: 

Sample Code Sample ID Sample Date Receive Date Sample Age Client Name Project 

Control MHW 04-7656-8534 29 Apr-16 29 Apr-16 NA Teck Coal 

Control Tap 06-6411-3352 29 Apr-16 29Apr-16 NA 

FR_UFR1 20-5103-9195 27 Apr-16 09:30 28 Apr-16 10:50 38h (8 'C) 

FR_FRCP1 11-3524-6354 27 Apr-1611:00 28 Apr-16 10:50 37h (8 'C) 

GH_FR1 02-7973-9027 27 Apr-16 14:06 28 Apr-16 10:50 34h (7.5 'C) 

CM_MC2 06-7207-0177 27 Apr-1610:00 28 Apr-16 10:50 38h (6.5 'C) 

Sample Code Material Type Sample Source Station Location Latitude Longitude 

Control MHW control Control MHW 

Control Tap control Control Tap 

FR_UFR1 Water Sample Teck Coal FR_UFR1_Q_04042016_N (site c 

FR_FRCP1 Water Sample Teck Coal FR_FRCP1_Q_04042016_N 

GH_FR1 Water Sample Teck Coal GH_FR1_WS_2016_04_27_N 

CM_MC2 Water Sample Teck Coal CM_MC2_WS_20160427 _N 

Data Transform Zeta Alt Hyp Trials Seed PMSD Test Result 

Untransformed NA C>T NA NA 19.7o/o 

Dunnett Multiple Comparison Test 

Sample Code VS Sample Code Test Stat Critical MSD OF P-Value P-Type Oecision(a:5o/o) 
Control MHW Control Tap -1.41 2.407 0.327 6 0.9946 GDF Non-Significant Effect 

FR_UFR1 -3.171 2.407 0.327 6 1.0000 GDF Non-Significant Effect 
FR_FRCP1 -2.604 2.407 0.327 6 0.9999 GDF Non-Significant Effect 
GH_FR1 -1.456 2.407 0.327 6 0.9953 GDF Non-Significant Effect 
CM_MC2 -3.257 2.407 0.327 6 1.0000 GDF Non-Significant Effect 

ANOVA Table 

Source Sum Squares Mean Square OF F Stat P-Value Decision(a:5%) 
Between 0.5872138 0.1174428 5 3.184 0.0312 Significant Effect 
Error 0.6639623 0.0368868 18 
Total 1.251176 23 

Distributional Tests 

Attribute Test Test Stat Critical P-Value Declsion(a:1°/o) 
Variances Bartlett Equality of Variance 4.097 15.09 0.5356 Equal Variances 
Distribution Shapiro-Wilk W Normality 0.9671 0.884 0.5974 Normal Distribution 

Mean Dry Biomass-mg Summary 

Sample Code Count Mean 95% LCL 95% UCL Median Min Max Std Err CVo/o %Effect 
Control MHW 4 1.658 1.409 1.907 1.648 1.513 1.823 0.07838 9.45o/o 0.0% 
Control Tap 4 1.849 1.666 2.033 1.869 1.693 1.967 0.05764 6.23°/o -11.55% 
FR_UFR1 4 2.089 1.643 2.534 2.206 1.672 2.27 0.1399 13.4% -25.98% 
FR_FRCP1 4 2.012 1.846 2.178 2.04 1.862 2.105 0.05221 5.19% -21.33% 
GH_FR1 4 1.856 1.58 2.132 1.879 1.625 2.039 0.08677 9.35o/o -11.92% 
CM_MC2 4 2.1 1.697 2.503 2.026 1.891 2.458 0.1266 12.06o/o -26.68°/o 

000-469-187-2 CETIS'M v1.8.7.16 Analyst: __ _ 



CETIS Analytical Report Report Date: 

Test Code: 

10 Jun-1616:30 (p 2 of 2) 

16477a I 02-6457-3210 

Fathead Minnow 32~d Survival and Growth Test Nautilus Environmental 

Analysis ID: 18-3249-6098 Endpoint: Mean Dry Biomass~mg CETIS Version: CETISv1.8.7 
Analyzed: 10 Jun-1616:25 Analysis: Parametric-Control vs Treatments Official Results: Yes 

Mean Dry Biomass~mg Detail 

Sample Code Rep 1 Rep2 Rep 3 Rep4 

Control MHW 1.513 1.535 1.76 1.823 

Control Tap 1.847 1.693 1.891 1.967 

FR_UFR1 1.672 2.188 2.225 2.27 

FR_FRCP1 2.045 2.035 1.862 2.105 

GH_FR1 1.847 1.625 1.912 2.039 

CM_MC2 2.096 1.956 1.891 2.458 
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000-469-187-2 CETIS™ v1 .8.7.16 Analyst: __ _ 



CETIS Analytical Report Report Date: 
Test Code: 

10 Jun-1616:30 (p 1 of 2) 

16477a I 02-6457-3210 

Fathead Minnow 32-d Survival and Growth Test Nautilus Environmental 

Analysis ID: 12-4650-6084 Endpoint: Mean Dry Biomass-mg CETIS Version: CETISv1 .8.7 

Analyzed: 10 Jun-1616:28 Analysis: Parametric-Control vs Treatments Official Results: Yes 

Batch ID: 11-2629-3097 Test Type: Survival-Development-Growth Analyst: Krysta Pearcy 

Start Date: 29 Apr-16 Protocol: ASTM E1241-05 (2013) Diluent: Mod-Hard Synthetic Water 

Ending Date: 31 May-16 Species: Pimephales promelas Brine: 

Duration: 32d Oh Source: Aquatox, AR Age: 

Sample Code Sample ID Sample Date Receive Date Sample Age Client Name Project 

Control Tap 06-6411-3352 29 Apr-16 29 Apr-16 NA Teck Coal 

FR_UFR1 20-5103-9195 27 Apr-16 09:30 28 Apr-1610:50 38h (8 °C) 

FR_FRCP1 11-3524-6354 27 Apr-1611:00 28 Apr-1610:50 37h (8 °C) 

GH_FR1 02-7973-9027 27 Apr-16 14:06 28 Apr-16 10:50 34h (7.5°C) 

CM_MC2 06-7207-0177 27 Apr-1610:00 28 Apr-1610:50 38h (6.5 °C) 

Sample Code Material Type Sample Source Station Location Latitude Longitude 

Control Tap control Control Tap 

FR_UFR1 Water Sample Teck Coal FR_UFR1_Q_04042016_N (site c 

FR_FRCP1 Water Sample Teck Coal FR_FRCP1_Q_04042016_N 

GH_FR1 Water Sample Teck Coal GH_FR1_WS_2016_04_27_N 

CM_MC2 Water Sample Teck Coal CM_MC2_WS_20160427_N 

Data Transform Zeta Alt Hyp Trials Seed PMSD Test Result 

Untransformed NA C>T NA NA 17.9% 

Dunnett Multiple Comparison Test 

Sample Code VS Sample Code Test Stat Critical MSD OF P-Value P-Type Decision(a:5%) 

Control Tap FR_UFR1 -1.705 2.356 0.331 6 0.9962 CDF Non-Significant Effect 

FR_FRCP1 -1.156 2.356 0.331 6 0.9832 CDF Non-Significant Effect 

GH_FR1 -0.04398 2.356 0.331 6 0.8139 CDF Non-Significant Effect 

CM_MC2 -1.788 2.356 0.331 6 0.9970 CDF Non-Significant Effect 

ANOVA Table 

Source Sum Squares Mean Square OF F Stat P-Value Oecision(a:5%) 

Between 0.2390936 0.0597734 4 1.519 0.2467 Non-Significant Effect 
Error 0.5902472 0.03934982 15 
Total 0.8293408 19 

Distributional Tests 

Attribute Test Test Stat Critical P-Value Decision( a: 1°/n) 
Variances Bartlett Equality of Variance 3.863 13.28 0.4248 Equal Variances 
Distribution Shapiro-Wilk W Normality 0.9654 0.866 0.6568 Normal Distribution 

Mean Dry Biomass-mg Summary 

Sample Code Count Mean 95% LCL 95% UCL Median Min Max Std Err CV% %Effect 
Control Tap 4 1.849 1.666 2.033 1.869 1.693 1.967 0.05764 623°/o 0.0°/o 
FR_UFR1 4 2.089 1.643 2.534 2.206 1.672 2.27 0.1399 13.4o/o -12.93% 
FR_FRCP1 4 2.012 1.846 2.178 2.04 1.862 2.105 0.05221 5.19% -8. 77°/o 
GH_FR1 4 1.856 1.58 2.132 1.879 1.625 2.039 0.08677 9.35% -0.33% 
CM_MC2 4 2.1 1.697 2.503 2.026 1.891 2.458 0.1266 12.06% -13.56% 

Mean Dry Biomass-mg Detail 

Sample Code Rep 1 Rep2 Rep 3 Rep4 
Control Tap 1.847 1.693 1.891 1.967 
FR_UFR1 1.672 2.188 2.225 2.27 
FR_FRCP1 2.045 2.035 1.862 2.105 
GH_FR1 1.847 1.625 1.912 2.039 
CM_MC2 2.096 1.956 1.891 2.458 

000-469-187-2 CETIS'M v1.8.7.16 Analyst: QA j(j{,_ 
"f, .. ,_ if/10 



CETIS Analytical Report 

Fathead Minnow 32~d Survival and Growth Test 

Analysis ID: 12-4650-6084 

Analyzed: 10 Jun-16 16:28 
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CETIS Analytical Report Report Date: 

Test Code: 

23 Jun-16 13:27 (p 1 of 2) 

16477a I 02-6457-3210 

Fathead Minnow 32-d Survival and Growth Test Nautilus Environmental 

Analysis ID: 10-7114-4433 

Analyzed: 23 Jun-1613:27 

Batch ID: 11-2629-3097 

Start Date: 29 Apr-16 

Ending Date: 31 May-16 

Duration: 32d Oh 

Sample Code Sample ID 

FR_UFR1 20-5103-9195 

FR_FRCP1 11-3524-6354 

GH_FR1 02-7973-9027 

CM_MC2 06-7207-0177 

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 

27 Apr-16 09:30 28 Apr-16 10:50 38h (8 'C) 

27 Apr-1611:00 28 Apr-16 10:50 37h (8 'C) 

27 Apr-16 14:06 28 Apr-16 10:50 34h (7.5 'C) 

27 Apr-16 10:00 28 Apr-1610:50 38h (6.5 'C) 

CETIS Version: CETISv1 .8.7 

Official Results: Yes 

Analyst: Krysta Pearcy 

Diluent: Mod-Hard Synthetic Waler 

Brine: 
Age: 

Client Name Project 

Teck Coal 

Sample Code Material Type Sample Source Station Location Latitude Longitude 

FR_UFR1 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 

FR_UFR1 

ANOVA Table 

vs Sample Code 
FR_FRCP1 
GH_FR1 
CM_MC2 

Source Sum Squares 
Between 0.1524114 

=E_rr~o_r _____ 0,.5503724 
Total 0.7027838 

Distributional Tests 

Attribute Test 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Alt Hyp Trials 
C>T NA 

Test Stat Critical 
0.5085 2.287 

1.539 2.287 
-0.07704 2.287 

Mean Square 
0.05080381 
0.04586437 

Test Stat 
Variances Bartlett Equality of Variance 2.6 
Distribution Shapiro-Wilk W Normality 0.9709 

Mean Dry Biomass-mg Summary 

Sample Code Count Mean 95% LCL 
FR_UFR1 4 2.089 1.643 
FR_FRCP1 4 2.012 1.846 
GH_FR1 4 1.856 1.58 
CM_MC2 4 2.1 1.697 

Mean Dry Biomass-mg Detail 

Sample Code Rep 1 Rep 2 Rep 3 
FR_UFR1 1.672 2.188 2.225 
FR_FRCP1 2.045 2.035 1.862 
GH_FR1 1.847 1.625 1.912 
CM_MC2 2.096 1.956 1.891 

000-469-187-1 

FR_UFR1_Q_04042016_N (site c 

FR_FRCP1_Q_04042016_N 

GH_FR1_WS_2016_04_27 _N 

CM_MC2_WS_20160427 _N 

Seed PMSD Test Result 

NA 16.6o/o 

MSD DF P.Yalue P-Type Decision{a:5%) 

0.346 6 0.5421 CDF Non-Significant Effect 
0.346 6 0.1656 CDF Non-Significant Effect 
0.346 6 0.7766 CDF Non-Significant Effect 

DF F Stat P-Value Decision(a:5°/o) 

3 1.108 0.3841 Non-Significant Effect 
12 
15 

Critical P-Value Decision(a:1%) 
11.34 0.4575 Equal Variances 
0.8408 0.8535 Norma! Distribution 

95% UCL Median Min Max Std Err CV0/o %Effect 
2.534 2.206 1.672 2.27 0.1399 13.4% 0.0%1 
2.178 2.04 1.862 2.105 0.05221 5.19% 3.69o/o 
2.132 1.879 1.625 2.039 0.08677 9.35% 11.16%1 
2.503 2.026 1.891 2.458 0.1266 12.06% -0.56% 

Rep4 

2.27 

2.105 

2.039 

2.458 

CETIS'M v1.8.7.16 Analyst: __ _ 



CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 10-7114-4433 Endpoint: Mean Dry Biomass-mg 
Analyzed: 23 Jun-16 13:27 Analysis: Parametric-Control vs Treatments 
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CETIS Analytical Report Report Date: 

Test Code: 

10 Jun-1616:29 (p 1 of 2) 

16477a I 02-6457-3210 

Fathead Minnow 32-d Survival and Growth Test Nautilus Environmental 

Analysis ID: 02-5609-7964 

Analyzed: 10 Jun-16 16:24 

Batch ID: 11-2629-3097 

Start Date: 29 Apr-16 

Ending Date: 31 May-16 

Duration: 32d Oh 

Sample Code Sample ID 

Control MHW 04-7656-8534 

Control Tap 06-6411-3352 

FR_UFR1 20-5103-9195 

FR_FRCP1 11-3524-6354 

GH_FR1 02-7973-9027 

CM_MC2 06-7207-0177 

Endpoint: Length~mm 

Analysis: Parametric-Control vs Treatments 

Test Type: Survival-Development-Growth 

Protocol: ASTM E1241-05 (2013) 

Species: P'1mephales promelas 

Source: Aquatox, AR 

Sample Date Receive Date Sample Age 

29 Apr-16 29 Apr-16 NA 

29 Apr-16 29 Apr-16 NA 

27 Apr-16 09:30 28 Apr-16 10:50 38h (8 °C} 

27 Apr-1611:00 28 Apr-1610:50 37h (8 °C} 

27 Apr-16 14:06 28 Apr-1610:50 34h (7.5 °C} 

27 Apr-1610:00 28 Apr-1610:50 38h (6.5 °C} 

CETIS Version: CETISv1.8.7 

OffiCial Results: Yes 

Analyst: Krysta Pearcy 

Diluent: Mod-Hard Synthetic Water 

Brine: 

Age: 

Client Name Project 

Teck Coal 

Sample Code Material. Type Sample Source Station Location Latitude Longitude 

Control MHW control 

Control Tap control 

FR_UFR1 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 

Control MHW Control Tap 

FR_UFR1 

FR_FRCP1 

GH_FR1 

CM_MC2 

ANOVATable 

Source 

Between 

Error 

Total 

Distributional Tests 

Attribute 

Sum Squares 

3.845865 

3.775859 

7.621724 

Test 

Control MHW 

Control Tap 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Alt Hyp Trials 

C>T NA 

Test Stat Critical 

-0.7966 2.407 

-0.4863 2.407 
-2.06 2.407 

-3.139 2.407 

-3.063 2.407 

Mean Square 

0.7691729 

0.20977 

Test Stat 
Variances Bartlett Equality of Variance 2.764 
Distribution Shapiro-Wilk W Normality 0.9798 

Length-mm Summary 

Sample Code Count Mean 95% LCL 
Control MHW 4 9.802 9.315 
Control Tap 4 10.06 9.666 
FR_UFR1 4 9.96 9.235 
FR_FRCP1 4 10.47 9.549 
GH_FR1 4 10.82 9.889 
CM_MC2 4 10.79 10.05 

000-469-187-2 

FR_UFR1_Q_04042016_N (site c 

FR_FRCP 1_0_04042016 _ N 

GH_FR1 _WS_2016_04_27 _N 

CM_MC2_WS_20160427 _N 

Seed PMSD Test Result 

NA 7.95% 

MSD DF P-Value P-Type Decision(a:5%) 

0.78 6 0.9705 CDF Non-Significant Effect 

0.78 6 0.9377 CDF Non-Significant Effect 
0.78 6 0.9993 CDF Non-Significant Effect 
0.78 6 1.0000 CDF Non-Significant Effect 

0.78 6 1.0000 CDF Non-Significant Effect 

OF F Stat P-Value Decision(a:5%} 

5 3.667 0.0183 Significant Effect 
18 

23 

Critical P-Value Decision(a:1%) 

15.09 0.7363 Equal Variances 
0.884 0.8917 Normal Distribution 

95% UCL Median Min Max Std Err CV% o/oEffect 

10.29 9.833 9.4 10.14 0.1533 3.13%1 0.0%1 
10.46 10.04 9.786 10.39 0.124 2.46% -2.63% 
10.69 9.885 9.5 10.57 0.2279 4.58o/o -1.61°/o 
11.39 10.34 9.929 11.27 0.2891 5.52% -6.8% 
11.75 10.88 10.08 11.44 0.2923 5.4% -10.37% 
11.54 10.89 10.21 11.18 0.2342 4.34% -10.12°/o 

CETIS'" v1 .8.7.16 Analyst:. __ _ 



CETIS Analytical Report 

Fathead Minnow 32Rd Survival and Growth Test 

Analysis ID: 02-5609-7964 
Analyzed: 10 Jun-1616:24 

Length-mm Detail 

Sample Code 
Control MHW 

Control Tap 
FR_UFR1 

FR_FRCP1 

GH_FR1 

CM_MC2 

Graphics 

000-469-187-2 

I 
l 

Endpoint: 

Analysis: 

Rep 1 Rep 2 

9.4 10.14 

10.39 9.786 

10 10.57 

11.27 10.21 

11.08 10.08 
11.18 10.61 

Length-mm 
Parametric-Control vs Treatments 

Rep 3 Rep4 

9.8 9.867 

10 10.07 

9.5 9.769 
9.929 10.46 

10.67 11.44 

10.21 11.17 
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CETIS Analytical Report Report Date: 

Test Code: 

10 Jun-1616:29 (p 1 of 2) 

16477a I 02-6457-3210 

Fathead Minnow 32~d Survival and Growth Test Nautilus Environmental 

Analysis ID: 07-9564-4511 Endpoint: Length-mm CETIS Version: CETISv1.8.7 

Analyzed: 10 Jun-1616:28 Analysis: Parametric-Control vs Treatments Official Results: Yes 

Batch ID: 11-2629-3097 Analyst: Krysta Pearcy 

Start Date: 29 Apr-16 

Test Type: Survival-Development-Growth 

Protocol: ASTM E1241-05 (2013) Diluent: Mod-Hard Synthetic Water 

Ending Date: 31 May-16 Species: Pimephales promelas Brine: 

Duration: 32d Oh Source: Aquatox, AR Age: 

Sample Code Sample ID Sample Date Receive Date Sample Age Client Name 

Control Tap 06-6411-3352 29 Apr-16 29 Apr-16 NA Teck Coal 

FR_UFR1 20-5103-9195 27 Apr-16 09:30 28 Apr-16 10:50 38h (8 °C) 

FR_FRCP1 11-3524-6354 27 Apr-1611:00 28 Apr-16 10:50 37h (8 °C) 

GH_FR1 02-7973-9027 27 Apr-16 14:06 28 Apr-1610:50 34h (7.5 °C) 

CM_MC2 06-7207-0177 27 Apr-16 10:00 28 Apr-1610:50 38h (6.5 "C) 

Sample Code Material Type Sample Source Station Location Latitude 

Control Tap control Control Tap 

FR_UFR1 Water Sample Teck Coar FR_UFR1_Q_04042016_N (site c 

FR_FRCP1 Water Sample Teck Coal FR_FRCP1_ Q_04042016_N 

GH_FR1 Water Sample Teck Coal GH_FR1_WS_2016_04_27_N 

CM_MC2 Water Sample Teck Coal CM_MC2_WS_20160427_N 

Data Transform Zeta Alt Hyp Trials Seed PMSD Test Result 

Untransformed NA C>T NA NA 7.99°/o 

Dunnett Multiple Comparison Test 

Sample Code vs Sample Code Test Stat Critical MSD OF P-Value P-Type Decision(a:5%) 

Control Tap FR_UFR1 

ANOVATable 

FR_FRCP1 
GH_FR1 

CM_MC2 

0.2945 2.356 

-1.198 2.356 

-2.223 2.356 

-2.151 2.356 

Source Sum Squares Mean Square 
Between 

Error 

Total 

Distributional Tests 

Attribute 

Variances 

Distribution 

2.571753 

3.493746 

6.065499 

Test 

0.6429383 

0.2329164 

Bartlett Equality of Variance 

Shapiro-Wilk W Normality 

Length-mm Summary 

Sample Code Count Mean 
Control Tap 4 10.06 
FR_UFR1 4 9.96 
FR_FRCP1 4 10.47 
GH_FR1 4 10.82 
CM_MC2 4 10.79 

Length-mm Detail 

Sample Code Rep 1 Rep2 
Control Tap 10.39 9.786 

FR_UFR1 10 10.57 
FR_FRCP1 11.27 10.21 
GH_FR1 11.08 10.08 

CM_MC2 11.18 10.61 

000-469-187-2 

Test Stat 

2.017 

0.9728 

95% LCL 

9.666 

9.235 

9.549 

9.889 

10.05 

Rep 3 

10 

9.5 

9.929 

10.67 

10.21 

0.804 6 0.6919 CDF Non-Significant Effect 

0.804 6 0.9849 CDF Non-Significant Effect 

0.804 6 0.9991 CDF Non-Significant Effect 

0.804 6 0.9989 CDF Non-Significant Effect 

OF F Stat P-Value Decision{a:5%) 

4 2.76 0.0667 Non-Significant Effect 

15 

19 

Critical P-Value Decision(a:1%) 

13.28 0.7327 Equal Variances 

0.866 0.8132 Normal Distribution 

95% UCL Median Min Max Std Err 

10.46 10.04 9.786 10.39 0.124 
10.69 9.885 9.5 10.57 0.2279 
11.39 10.34 9.929 11.27 0.2891 
11.75 10.88 10.08 11.44 0.2923 
11.54 10.89 10.21 11.18 0.2342 

Rep4 

10.07 

9.769 

10.46 

11.44 

11.17 

CETIS'" v1.8.7.16 Analyst 

Project 

Longitude 

CV% %Effect 

2.46°/o 0.0% 
4.58o/o 1.0% 
5.52o/o -4.07% 
5.4% -7.54o/o 
4.34% -7.3% 

QA: J~ 
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CETIS Analytical Report 

Fathead Minnow 32¥d Survival and Growth Test 

Analysis ID: 07-9564-4511 Endpoint: length-mm 

Report Date: 

Test Code: 

10 Jun-1616:29 (p 2 of 2) 

16477a I 02-6457-3210 

Nautilus Environmental 

Analyzed: 10 Jun-1616:28 Analysis: Parametric-Control vs Treatments 
CETIS Version: CETISv1.8.7 
Official Results: Yes 
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CETIS Analytical Report Report Date: 
Test Code: 

23 Jun-1613:28 (p 1 of 2) 

16477a I 02-6457-3210 

Fathead Minnow 32-d Survival and Growth Test Nautilus Environmental 

Analysis ID: 13-2241-8258 
Analyzed: 23 Jun-16 13:27 

Batch ID: 11-2629-3097 

Start Date: 29 Apr-16 

Ending Date: 31 May-16 

Duration: 32d Oh 

Sample Code Sample ID 

FR_UFR1 20-5103-9195 

FR_FRCP1 11-3524-6354 

GH_FR1 02-7973-9027 

CM_MC2 06-7207-0177 

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 

27 Apr-16 09:30 28 Apr-16 10:50 38h (8 °C) 

27 Apr-1611:00 28 Apr-16 10:50 37h (8 °C) 

27 Apr-16 14:06 28 Apr-1610:50 34h (7.5 °C) 

27 Apr-16 10:00 28 Apr-1610:50 38h (6.5 °C) 

CETIS Version: CETISv1 .8.7 
Official Results: Yes 

Analyst: Krysta Pearcy 

Diluent: Mod-Hard Synthetic Water 

Brine: 

Age: 

Client Name Project 

Teck Coal 

Sample Code Material Type Sample Source Station Location Latitude Longitude 

FR_UFR1 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 

FR_UFR1 

ANOVA Table 

vs Sample Code 
FR_FRCP1 
GH_FR1 
CM_MC2 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Alt Hyp Trials 

C>T NA 

Test Stat Critical 

-1.372 2.287 
-2.314 2.287 
-2.247 2.287 

Source Sum Squares Mean Square 
Between 
Error 
Total 

Distributional Tests 

Attribute 

Variances 
Distribution 

1.922854 
3.309325 
5.232179 

Test 

0.6409512 
0.2757771 

Bartlett Equality of Variance 
Shapiro-Wilk W Normality 

Length-mm Summary 

Sample Code Count Mean 
FR_UFR1 4 9.96 
FR_FRCP1 4 10.47 
GH_FR1 4 10.82 
CM_MC2 4 10.79 

Length-mm Detail 

Sample Code Rep 1 Rep2 
FR_UFR1 10 10.57 
FR_FRCP1 11.27 10.21 
GH_FR1 11.08 10.08 
CM_MC2 11.18 10.61 

000-469-187-1 

Test Stat 

0.2779 
0.9596 

95% LCL 

9.235 

9.549 
9.889 

10.05 

Rep3 

9.5 

9.929 

10.67 

10.21 

FR_UFR1_Q_04042016_N (site c 

FR_FRCP1_Q_04042016_N 

GH_FR1_WS_2016_04_27 _N 

CM_MC2_WS_20160427 _N 

Seed PMSD Test Result 

NA 8.53°/a 

MSD OF P-Value P-Type Decision(a:5%) 

0.849 6 0.9832 CDF Non-Significant Effect 
0.849 6 0.9983 CDF Non-Significant Effect 
0.849 6 0.9980 CDF Non-Significant Effect 

OF F Stat P-Value Decision(a:5o/o) 
3 2.324 0.1266 Non-Significant Effect 
12 
15 

Critical P-Value Decision(a:1°/o) 
11.34 0.9641 Equal Variances 
0.8408 0.6545 Normal Distribution 

95% UCL Median Min Max Std Err CV0/o 0/oEffect 
10.69 9.885 9.5 10.57 0.2279 4.58% 0.0% 
11.39 10.34 9.929 11.27 0.2891 5.52% -5.12% 
11.75 10.88 10.08 11.44 0.2923 5.4% -8.63°/o 
11.54 10.89 10.21 11.18 0.2342 4.34°/o -8.38% 

Rep4 

9.769 

10.46 

11.44 

11.17 

CETIS'M v1.8.7.16 Analyst: __ _ 



CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 13-2241-8258 Endpoint: Length-mm 
Analyzed: 23 Jun-16 13:27 Analysis: Parametric-Control vs Treatments 
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CETIS Analytical Report Report Date: 

Test Code: 

10 Jun-16 16:30 (p 1 of 2) 

16477a I 02-6457-3210 

Fathead Minnow 32~d Survival and Growth Test Nautilus Environmental 

Analysis ID: 12-8555-9006 

Analyzed: 10 Jun-1616:25 

Batch ID: 11-2629-3097 

Start Date: 29 Apr-16 

Ending Date: 31 May-16 

Duration: 32d Oh 

Sample Code Sample ID 

Control MHW 04-7656-8534 

Control Tap 06-6411-3352 

FR_UFR1 20-5103-9195 

FR_FRCP1 11-3524-6354 

GH_FR1 02-7973-9027 

CM_MC2 06-7207-0177 

Sample Code Material Type 

Control MHW control 

Control Tap control 

FR_UFR1 Water Sample 

FR_FRCP1 Water Sample 

GH_FR1 Water Sample 

CM_MC2 Water Sample 

Data Transform Zeta 
Untransformed 

Fisher ExacUBonferroni-Holm Test 

Sample vs Sample 

Control MHW Control Tap 
Control MHW FR_UFR1 
Control MHW FR_FRCP1 

Control MHW GH_FR1 
Control MHW CM_MC2 

Data Summary 

Sample Code NR 

Control MHW Negative Contr 59 

Control Tap 54 

FR_UFR1 54 

FR_FRCP1 

GH_FR1 

CM_MC2 

Proportion Normal Detail 

Sample Code 

52 

45 
49 

Rep 1 

Endpoint: Proportion Normal CETIS Version: CETISv1 .8.7 

Analysis: STP 2x2 Contingency Tables Official Results: Yes 

Analyst: Krysta Pearcy Test Type: Survival-Development-Growth 

Protocol: ASTM E1241-05 (2013) Diluent: Mod-Hard Synthetic Water 

Species: Pimephales prome!as 

Source: Aquatox, AR 

Sample Date Receive Date 

29 Apr-16 29 Apr-16 

29 Apr-16 29 Apr-16 

27 Apr-16 09:30 28 Apr-16 10:50 

27 Apr-1611:00 28 Apr-1610:50 

27 Apr-16 14:06 28 Apr-16 10:50 

27 Apr-16 10:00 28 Apr-1610:50 

Sample Source 

Control MHW 

Control Tap 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Alt Hyp Trials 

C>T NA 

Test Stat 

0.4825 

0.4587 

R 

0 

1 
0 

0 
0 

Rep 2 

P-Value 

1.0000 

1.0000 

1.0000 

1.0000 

1.0000 

NR+ R 

59 

55 

54 

52 

45 

50 

Rep 3 

Seed 

NA 

P-Type 

Exact 

Exact 

Exact 

Exact 

Exact 

Prop NR 

1 

0.9818 

1 

0.98 

Rep4 

Brine: 

Age: 

Sample Age Client Name 

NA Teck Coal 

NA 

38h (8 °C) 

37h (8 °C) 

34h (7.5 °C) 

38h (6.5 °C) 

Station Location 

FR_UFR1_Q_04042016_N (site c 

FR_FRCP1_Q_04042016_N 

GH_FR1_WS_2016_04_27_N 

CM_MC2_WS_20160427_N 

Latitude 

Test Result 

Decision{a:S°lo) 

Non-Significant Effect 

Non-Significant Effect 

Non-Significant Effect 

Non-Significant Effect 

Non-Significant Effect 

Prop R o/oEffect 

0 0.0% 
0.01818 1.a2°1o 
0 0.0% 
0 O.Oo/o 
0 0.0% 
0.02 2.0% 

Project 

Longitude 

Control MHW 

Control Tap 

FR_UFR1 

FR_FRCP1 

GH_FR1 

CM_MC2 

1 

0.9231 

0.9231 

000-469-187-2 CETIS'" v1.8.7.16 Analyst: __ _ 



CETIS Analytical Report 

Fathead Minnow 32~d Survival and Growth Test 

Analysis ID: 12-8555-9006 Endpoint: Proportion Normal 

Analyzed: 10 Jun-1616:25 Analysis: STP 2x2 Contingency Tables 

Proportion Normal Binomials 

Sample Code Rep 1 Rep2 Rep 3 Rep4 
Control MHW 15/15 14/14 15/15 15/15 

Control Tap 12/13 14/14 14/14 14/14 
FR_UFR1 13/13 14/14 14/14 13/13 
FR_FRCP1 11/11 14/14 14/14 13/13 
GH_FR1 12/12 12112 12/12 9/9 
CM_MC2 11/11 12/13 14/14 12/12 
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Report Date: 

Test Code: 

10 Jun-1616:30 (p 2 of 2) 

16477a I 02-6457-3210 

Nautilus Environmental 

CETIS Version: CET!Sv1.8.7 
Official Results: Yes 

Analyst: __ _ 



CETIS Analytical Report Report Date: 

Test Code: 

10Jun-1616:30(p1 of 2) 

16477a I 02-6457-3210 

Fathead Minnow 32-d Survival and Growth Test Nautilus Environmental 

Analysis ID: 03-9082-3636 

Analyzed: 10 Jun-1616:28 

Batch ID: 11-2629-3097 

Start Date: 29 Apr-16 

Ending Date: 31 May-16 

Duration: 32d Oh 

Sample Code Sample ID 

Control Tap 06-6411-3352 

FR_UFR1 20-5103-9195 

FR_FRCP1 11-3524-6354 

GH_FR1 02-7973-9027 

CM_MC2 06-7207-0177 

Sample Code Material Type 

Control Tap control 

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 

Control Tap FR_UFR1 
Control Tap FR_FRCP1 

Control Tap GH_FR1 
Control Tap CM_MC2 

Data Summary 

Sample Code NR 

Control Tap Lab Water 54 
FR_UFR1 54 
FR_FRCP1 52 
GH_FR1 45 
CM_MC2 49 

Proportion Normal Detail 

Sample Code Rep 1 

Endpoint: Proportion Normal CETIS Version: CETISv1 .8.7 

Analysis: STP 2x2 Contingency Tables Official Results: Yes 

Analyst: Krysta Pearcy Test Type: Survival-Development-Growth 

Protocol: ASTM E1241-05 (2013) Diluent: Mod-Hard Synthetic Water 

Species: Pimephales promelas Brine: 

Source: Aquatox, AR Age: 

Sample Date Receive Date Sample Age Client Name 

29 Apr-16 29 Apr-16 NA Teck Coal 

27 Apr-16 09:30 28 Apr-1610:50 38h (8 "C) 

27 Apr-1611:00 28 Apr-1610:50 37h (8 "C) 

27 Apr-1614:06 28 Apr-16 10:50 34h (7.5 "C) 

27 Apr-1610:00 28 Apr-1610:50 38h (6.5 "C) 

Sample Source 

Control Tap 

Teck Ccal 

Teck Coal 

Teck Coal 

Teck Coal 

Station Location 

FR_UFR1_Q_04042016_N (site c 

FR_FRCP1_Q_04042016 _N 

GH_FR1_WS_2016_04_27 c_N 

CM_MC2_WS_20160427 _N 

Latitude 

Alt Hyp Trials Seed Test Result 

C>T NA NA 

Test Stat P-Value P-Type Oecision(a:So/o) 

1 1.0000 Exact Non-Significant Effect 

1 1.0000 Exact Non-Significant Effect 
1.0000 Exact Non-Significant Effect 

0.728 1.0000 Exact Non-Significant Effect 

R NR+ R Prop NR Prop R %Effect 

1 55 0.9818 0.01818 O.Oo/o 
0 54 1 0 -1.85% 
0 52 0 -1.85°/o 
0 45 0 -1.85% 

50 0.98 0.02 0.19% 

Rep 2 Rep 3 Rep4 

Project 

Longitude 

Control Tap 0.9231 1 1 1 
FR_UFR1 1 

FR_FRCP1 

GH_FR1 1 

CM_MC2 0.9231 

Proportion Normal Binomials 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 
Control Tap 12/13 14/14 14/14 14/14 
FR_UFR1 13/13 14/14 14/14 13/13 
FR_FRCP1 11/11 14/14 14/14 13/13 
GH_FR1 12/12 12/12 12/12 9/9 
CM_MC2 11/11 12/13 14/14 12/12 

000-469-187-2 CETIS'M v1.8.7.16 Analyst:. __ _ 



CETIS Analytical Report 

Fathead Minnow 32Rd Survival and Growth Test 

Analysis ID: 03-9082-3636 Endpoint: Proportion Normal 
Analyzed: 10 Jun-1616:28 Analysis: STP 2x2 Contingency Tables 
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000-469-187-2 CETIS'" v1 .8.7.16 

Report Date: 

Test Code: 

10 Jun-1616:30 (p 2 of 2) 

16477a I 02-6457-3210 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: __ _ 



CETIS Analytical Report Report Date: 

Test Code: 

23Jun-1613:28(p1 of 2) 

16477a I 02-6457-3210 

Fathead Minnow 32-d Survival and Growth Test Nautilus Environmental 

Analysis ID: 03-1982-7899 

Analyzed: 23 Jun-16 13:28 

Batch ID: 11-2629-3097 

Start Date: 29 Apr-16 

Ending Date: 31 May-16 

Duration: 32d Oh 

Sample Code Sample ID 

FR_UFR1 20-5103-9195 

FR_FRCP1 11-3524-6354 

GH_FR1 02-7973-9027 

CM_MC2 06-7207-0177 

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 ExactfBonferroni·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 

GH_FR1 
CM_MC2 

Upstream Contr 54 

52 

Proportion Normal Detail 

45 
49 

Endpoint: Proportion Normal CETIS Version: CETISv1.8.7 

Analysis: STP 2x2 Contingency Tables Official Results: Yes 

Analyst: Krysta Pearcy Test Type: Suivival-Development-Growth 
Protocol: ASTM E1241-05 (2013) Diluent: Mod-Hard Synthetic Water 

Species: 

Source: 

Pimephales prometas 

Aquatox, AR 

Sample Date Receive Date 

27 Apr-16 09:30 28 Apr-16 10:50 

27 Apr-16 11 :00 28 Apr-1610:50 

27 Apr-1614:06 28 Apr-1610:50 

27 Apr-16 10:00 28 Apr-16 10:50 

Sample Source 
Teck Coal 
Teck Coal 
Teck Coal 

Teck Coal 

Alt Hyp Trials 

C>T NA 

Test Stat P·Value 

1 1.0000 
1.0000 

0.4808 1.0000 

R NR+ R 

0 54 
0 52 
0 45 

50 

Seed 

NA 

P-Type 

Exact 
Exact 
Exact 

Prop NR 

1 

1 

0.98 

Brine: 

Age: 

Sample Age Client Name 
38h (8 °C) Teck Coal 

37h (8 °C) 

34h (7.5 °C} 

38h (6.5 °C) 

Station Location Latitude 

FR_UFR1_Q_04042016_N (site c 

FR_FRCP1_Q_04042016_N 

GH_FR1_WS_2016_04_27 _N 

CM_MC2_WS_20160427 _N 

Test Result 

Decision(a:5%) 
Non-Significant Effect 
Non-Significant Effect 
Non-Significant Effect 

Prop R o/oEffect 
0 0.0% 
0 0.0% 
0 0.0% 
0.02 2.0% 

Project 

Longitude 

Sample Code Rep 1 Rep2 Rep3 Rep4 
FR_UFR1 1 1 1 1 
FR_FRCP1 1 
GH_FR1 

CM_MC2 0.9231 

Proportion Normal Binomials 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 
FR_UFR1 13/13 14/14 14/14 13/13 
FR_FRCP1 11/11 14/14 14/14 13/13 
GH_FR1 12/12 12/12 12/12 9/9 
CM_MC2 11/11 12/13 14/14 12/12 

000-469-187-1 CETIS'M v1.8.7.16 Analyst: __ _ QA: 



CETIS Analytical Report 

Fathead Minnow 32~d Survival and Growth Test 

Analysis ID: 03-1982-7899 Endpoint: Proportion Normal 
Analyzed: 23 Jun-1613:28 Analysis: STP 2x2 Contingency Tables 

Graphics 

• • • • 
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000-469-187-1 CETIS'• v1.8.7.16 

Report Date: 

Test Code: 

23 Jun-1613:28 (p 2 of 2) 

16477a I 02-6457-3210 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: __ _ 



ATTN:  Krysta Pearcy Received: various dates
Nautilus Environmental Report Date: 2016/06/09
8664 Commerce Court Version: FINAL
Burnaby , BC
Canada , V5A 4N7  

NAU104
16-0488; 16-0489; 16-0490; 16-0491

Client Reference: CM_MC2_WS
GH_FR1_WS
FR_FRCP1_Q
FR_UFR1_QR
Copper (10 ug/L) Treated Report 
not given

Senior Verifier

HydroQual Test Report
Client:
Reference:

Billing:



Internal Tracking Sheet 

Page 1 of 27

Client: NAU104
Reference: 16-0488

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.com

Sample:
type: water collection method: grab

collected: various dates at: various times by: not given
shipped: various dates by: Bears Paw Courier
received: various dates at: various times by: MC
signed-in: various dates at: various times by: MC
container: 4 x 20 L carboys sample condition: good condition

seals present: no initials on seals: no
storage: 4 ± 2°C in darkness initial temperature (oC): 4.8, 6, 12, 13, 10

Samples are disposed following PERS-SWI-004

Chemical and Physical Measurements at Sample Receipt:
sample: 01 02 03 04 05

client code:
CM_MC2_WS_2

0160427_N
CM_MC2_WS
_20160504_N

CM_MC2_WS_
20160511_N

CM_MC2_WS
_20160518_N

CM_MC2_WS
_20160525_N

collection date: 2016/04/27 2016/05/04 2016/05/11 2016/05/18 2016/05/25
collection time: 1000 not given not given 1040 1010

pH: 7.7 8.0 7.8 8.1 8.0
EC (µS/cm): 515 508 593 534 514
DO (mg/L): 7.4 9.5 9.8 10.2 10.0
temp (oC): 13.3 14.9 15.7 14.6 14.4
hardness: 219 253 268 235 232
alkalinity: 164 129 145 126 132

colour: colourless colourless colourless colourless colourless
odour: odourless odourless odourless odourless odourless

Meter/Probe Used:  chem cart 1/chem cart 2/chem cart 3/product/soils
Each sampling container EC checked (initials): _______

Test Log:
test code: FM-32D

started: 2016/04/29
ended: 2016/05/31

prelim made: -
prelim sent: -

reported: 2016/06/01

CM_MC2_WS

mailto:krysta@nautilusenvironmental.com


Internal Tracking Sheet 

Page 2 of 27

Client: NAU104
Reference: 16-0489

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.com

Sample:
type: water collection method: grab

collected: various dates at: various times by: not given
shipped: various dates by: Bears Paw Courier
received: various dates at: various times by: MC
signed-in: various dates at: various times by: MC
container: 4 x 20 L carboys sample condition: good condition

seals present: no initials on seals: no
storage: 4 ± 2°C in darkness initial temperature (oC): 5.8, 8, 11.6, 12, 10

Samples are disposed following PERS-SWI-004

Chemical and Physical Measurements at Sample Receipt:
sample: 01 02 03 04 05

client code:
GH_FR1_WS_2
016_04_27_N

GH_FR1_WS_
2016_05_04_N

GH_FR1_WS_2
016_05_11_N

GH_FR1_WS_
2016_05_18_N

GH_FR1_WS_
2016_05_25_N

collection date: 2016/04/27 2016/05/04 2016/05/11 2016/05/18 2016/05/25
collection time: 1406 1155 1000 0945 0930

pH: 8.0 8.0 7.7 8.0 7.9
EC (µS/cm): 547 591 618 660 620
DO (mg/L): 9.3 9.4 9.5 9.6 9.6
temp (oC): 11.4 15.9 16.1 15.3 15.2
hardness: 303 387 291 325 298
alkalinity: 212 116 163 164 170

colour: colourless colourless colourless colourless colourless
odour: odourless odourless odourless odourless odourless

Meter/Probe Used:  chem cart 1/chem cart 2/chem cart 3/product/soils
Each sampling container EC checked (initials): _______

Test Log:
test code: FM-32D

started: 2016/04/29
ended: 2016/05/31

prelim made: -
prelim sent: -

reported: 2016/06/01

GH_FR1_WS

mailto:krysta@nautilusenvironmental.com


Internal Tracking Sheet 

Page 3 of 27

Client: NAU104
Reference: 16-0490

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.com

Sample:
type: water collection method: grab

collected: various dates at: various times by: not given
shipped: various dates by: Bears Paw Courier
received: various dates at: various times by: MC
signed-in: various dates at: various times by: MC
container: 4 x 20 L carboys sample condition: good condition

seals present: no initials on seals: no
storage: 4 ± 2°C in darkness initial temperature (oC): 5.3, 10, 12, 16, 10

Samples are disposed following PERS-SWI-004

Chemical and Physical Measurements at Sample Receipt:
sample: 01 02 03 04 05

client code:
FR_FRCP1_Q_0

4042016_N

FR_FRCP1_Q
R_11042016_

N
FR_FRCP1_QR
_11042016_N

FR_FRCP1_Q
R_18042016_

N

FR_FRCP1_Q
R_02052016_

N
collection date: 2016/04/27 2016/05/04 2016/05/11 2016/05/18 2016/05/25
collection time: 1100 1018 1040 0850 0955

pH: 7.9 8.0 8.1 8.0 7.9
EC (µS/cm): 514 534 627 609 564
DO (mg/L): 9.2 9.0 9.5 9.4 9.3
temp (oC): 12.1 14.9 16.2 15.6 16.6
hardness: 198 270 320 280 287
alkalinity: 198 153 169 139 156

colour: colourless colourless colourless colourless colourless
odour: odourless odourless odourless odourless odourless

Meter/Probe Used:  chem cart 1/chem cart 2/chem cart 3/product/soils
Each sampling container EC checked (initials): _______

Test Log:
test code: FM-32D

started: 2016/04/29
ended: 2016/05/31

prelim made: -
prelim sent: -

reported: 2016/06/01

FR_FRCP1_Q

mailto:krysta@nautilusenvironmental.com


Internal Tracking Sheet 

Page 4 of 27

Client: NAU104
Reference: 16-0491

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.com

Sample:
type: water collection method: grab

collected: various dates at: various times by: not given
shipped: various dates by: Bears Paw Courier
received: various dates at: various times by: MC
signed-in: various dates at: various times by: MC
container: 4 x 20 L carboys sample condition: good condition

seals present: no initials on seals: no
storage: 4 ± 2°C in darkness initial temperature (oC): 5.3, 10, 12, 16, 10

Samples are disposed following PERS-SWI-004

Chemical and Physical Measurements at Sample Receipt:
sample: 01 02 03 04 05

client code:
FR_UFR1_Q_04

042016_N
FR_UFR1_QR
_11042016_N

FR_UFR1_QR_
11042016_N

FR_UFR1_QR
_18042016_N

FR_UFR1_QR
_02052016_N

collection date: 2016/04/27 2016/05/04 2016/05/11 2016/05/18 2016/05/25
collection time: 0930 0848 0900 1048 0847

pH: 8.0 8.1 8.1 8.1 7.9
EC (µS/cm): 228 244 248 282 263
DO (mg/L): 9.3 9.8 9.4 9.8 9.4
temp (oC): 12.2 14.6 17.1 14.9 17.1
hardness: 109 149 117 116 124
alkalinity: 215 116 115 112 110

colour: colourless colourless colourless colourless colourless
odour: odourless odourless odourless odourless odourless

Meter/Probe Used:  chem cart 1/chem cart 2/chem cart 3/product/soils
Each sampling container EC checked (initials): _______

Test Log:
test code: FM-32D

started: 2016/04/29
ended: 2016/05/31

prelim made: -
prelim sent: -

reported: 2016/06/01

FR_UFR1_QR

mailto:krysta@nautilusenvironmental.com


Fathead Minnow Biology Data

Page 5 of 27

Method FMD 32 Day ELS Client NAU104 Reference 16-0488, 16-0489, 16-0490, 16-0491 Cu
 
Organism Information 

Source: Aquatox Batch: 20160429FMELS Egg Stage: 15 somites Organisms Received in Good Condition: Yes 

Test Log

1500 2

1400 2

1130 2

1430 2

1030 2

1130 2

1130 2

1130 2

1145 2

1400 2

1130 2

1400 2

1415 2

1030 2

1200 2

1140 2

1220 2

1400 2

1330 2

1115 2

1030 2

1335 2

1000 2

1100 2

1030 2

1115 2

1030 2

1015 2

1100 2

1130 2

1130 2

1130 2

1020 2

2016/04/29 EP

-



-

-

2016/05/06 CQ

12

JW

2016/05/10 EP

2016/05/13 BH

2016/05/18 EP

2016/05/21 BH

1

-

-

-

-

HS

DayDate Time Technicians
Chem 
Cart 
Used

0 HS/EP/CQ/JW -

Sample Pre-Aeration 
Time (min)Feeding Rate (mL)

2016/05/02 JW

2016/05/03 HS

2016/04/30 EP

2016/05/01 JW

1

2

3

4

JN/JW

HS

HS/EP

JN/JW

2016/05/07 HS

2016/05/04 JW

2016/05/05 HS

7

8

5

6

EP/HS

JW/BH

JN/BH

JW/JN







50

1

1

1

1 40

EP

JW

JN

2016/05/11 JP

2016/05/08 BH

2016/05/09 JN

9

10

11 ML/EP

JN/JW/KLO

HS/BH

ML/EP/CB 





1.5

1.5

1

1

EP

JW

HS

ML

2016/05/14 KLO

2016/05/12 JN

15

14

13

JN

CB/EP/KLO

JW/BH







2016/05/17 HS

 45 JN

HS



1.5

1.5

1.5

2016/05/15 ML

2016/05/16 JW

19

18

17

16 JW/KLO

HS/CB/KLO

JN/HS

EP/CB









40

40

40

40

HS

JN

EP

JW

1.5

1.5

1.5

1.5

40

40 JN

2016/05/19 JN

2016/05/20 KLO

22

21

20

BH/CB

JN/KLO

JW/KLO  JW









40

2.0

2.0

2.0

2016/05/24 HSJW/BH

2.0

2016/05/22 JW

2016/05/23 HS

25

24

23

JN/KLO

JW/KLO



 JN

JW



 

2.0

2.0

2016/05/27 HS

2016/05/28 BH

2016/05/25 HS

2016/05/26 EP27

26

29

28

JN/BH

KLO/BH

JW/ML

JW/BH  JW

JW

JP







2.5

2.0

2.0

2.0

40

2016/05/29 ML

2016/05/30 HS

32

31

30

ML/JW

JW/EP

JW/ML 





-

2.5

2.5

40

40



2016/05/31 JW- - - ML



















Fed

AM PM

-

-















-







-

-

Bench Sheet Review

First Second

JN

EP

JN

JN

HS

JN

JW

JW

40

40

40

40 ML

JN

40

40

40

40

45

30

45

40

40

40

40

40

40

40

40



Fathead Minnow Biology Data

Page 6 of 27

Method FMD 32 Day ELS Client NAU104 Reference 16-0488, 16-0489, 16-0490, 16-0491 Cu

Control hatching success must be >66% (≥10 per replicate). Post hatch survival must be >70%. 

replicate
Alive 

Embryos
Dead 

Embryos 
Alive 

Embryos
Dead 

Embryos 
Alive 

Embryos
Dead 

Embryos 
Alive 

Embryos
Dead 

Embryos 
Alive 

Embryos
Dead 

Embryos 

a 15 0 15 0 15 0 15 0 15 0

b 15 0 15 0 14 1 14 1 15 0

c 15 0 15 0 15 0 15 0 15 0

d 15 0 15 0 14 1 15 0 15 0

e 28 2 30 0 30 0 28 2 29 1

f 29 1 30 0 30 0 29 1  30 0

replicate
Alive 

Embryos
Dead 

Embryos 
Alive 

Embryos
Dead 

Embryos 
Alive 

Embryos
Dead 

Embryos 
Alive 

Embryos
Dead 

Embryos 

a 14 1 15 12 3 15 11 4 15 15 0 15

b 13 2 15 13 2 15 9 5 15 11 3 15

c 12 3 15 13 2 15 12 3 15 12 3 15

d 14 1 15 12 3 15 10 4 15 14 1 15

e 25 3 26 4 27 3 23 5

f 26 3 25 5 28 2 26 3

replicate
Alive 

Embryos
Dead 

Embryos 

a 14 1 15

b 14 1 15

c 12 3 15

d 13 2 15

e 26 3

f 25 5

16-0490

Cull to 15 

Day 2
CTL-Tap 16-0488

Day 2

Cull to 15 

16-0489

16-0491
Day 1 

CTL-Tap

Comments/Observations: 

Day 1 Day 1 Day 1 Day 1 

Number of Alive Embryos and Hatched Organisms 

Number of Alive Embryos and Hatched Organisms 

Day 2 - Poor looking and dead embryos in replicates a, b, c and d are replaced with healthy embryos from replicates e and f. Replicates e and f are discarded after day 2 
Comments/Observations: 

Day 2

Cull to 15 

Day 2

Cull to 15 

16-0490
Day 2

Cull to 15 

16-0491

16-0488 16-0489



Fathead Minnow Biology Data

Page 7 of 27

Method FMD 32 Day ELS Client NAU104 Reference 16-0488, 16-0489, 16-0490, 16-0491 Cu

replicate
Alive 

Embryos
Alive 

Hatched
Alive 

Embryos
Alive 

Hatched
Alive 

Embryos
Alive 

Hatched
Alive 

Embryos
Alive 

Hatched
Alive 

Embryos
Alive 

Hatched

a 14 1 9 6 12 3 12 3 11 4

b 15 0 10 5 14 1 9 6 13 2

c 11 4 13 2 10 5 10 5 14 1

d 15 0 13 2 10 5 13 2 14 1

replicate
Alive 

Embryos
Alive 

Hatched
Alive 

Embryos
Alive 

Hatched
Alive 

Embryos
Alive 

Hatched
Alive 

Embryos
Alive 

Hatched
Alive 

Embryos
Alive 

Hatched

a 1 14 1 14 2 13 1 14 2 13

b - 15 1 14 1 14 - 15 - 15

c - 15 1 14 1 14 - 15 1 14

d 1 14 2 13 1 14 - 14* - 15

replicate

a

b

c

d

replicate

a

b

c

d

Alive Hatched 

15

14

15

15

Alive Hatched 

13

15

14

1515

Alive Hatched 

15

15

15

15

CTL-Tap 16-0488 16-0489 16-0490 16-0491

15

14

Alive Hatched 

15

15

15

15

Number of Alive Embryos and Hatched Organisms 

Day 3 Day 3 Day 3 Day 3 Day 3 
CTL-Tap 16-0488 16-0489 16-0490 16-0491

Comments/Observations: 

CTL-Tap 16-0488 16-0489 16-0490 16-0491

Comments/Observations: *organism that was dead was an embryo

CTL-Tap 16-0488 16-0489 16-0490 16-0491

Day 4 Day 4 Day 4 Day 4 Day 4

Day 5 Day 5 Day 5 Day 5 Day 5 

Comments/Observations: *2 organisms that were dead were embryos

15

15

15

15

Alive Hatched Alive Hatched 

15

15

15

15

Alive Hatched 

13*

15

15

15

Alive Hatched 

15

15

Comments/Observations: 

Day 6 Day 6 Day 6 Day 6 Day 6 

Alive Hatched 

15

15

15

14

Alive Hatched 

15

15

15



Fathead Minnow Biology Data

Page 8 of 27

Method FMD 32 Day ELS Client NAU104 Reference 16-0488, 16-0489, 16-0490, 16-0491 Cu

replicate

a

b

c

d

replicate

a

b

c

d

replicate

a

b

c

d

replicate

a

b

c

d

Comments/Observations: bracketed # indicates number of fish displaying atypical swimming behaviour

15

15

Day 10 Day 10 

Alive Hatched 

15 (1)

15

15 (1)

Alive Hatched 

15

15 (1)

15 (1)

Alive Hatched 

13

15

14

Alive Hatched 

15

15

14

Alive Hatched 

14

14

15

15

Alive Hatched 

15

15

15

15

Alive Hatched 

15

15

15

15

Alive Hatched 

13

15

14

15

Alive Hatched 

15

15

15

14

15 (1)

15

15

Alive Hatched 

13

15

14

15

Alive Hatched 

14

Alive Hatched 

15

15

15

Alive Hatched 

15

15

15

16-0489

Comments/Observations: bracketed # indicates number of fish displaying atypical swimming behaviour

Day 7 Day 7 Day 7

16-0490
Day 9 

Day 7 Day 7
CTL-Tap 16-0488 16-0489 16-0490 16-0491

Comments/Observations: 

Number of Alive Embryos and Hatched Organisms 

Day 8 Day 8 Day 8 Day 8 Day 8 

Comments/Observations: bracketed # indicates number of fish displaying atypical swimming behaviour

CTL-Tap 16-0488 16-0489 16-0490 16-0491

15

14

Alive Hatched 

15

14

15

1515

Alive Hatched 

15

Day 9 Day 9 
CTL-Tap 16-0488

CTL-Tap 16-0488 16-0489 16-0490 16-0491

Day 9 

15 15 15 14

15

15

16-0491
Day 9 

Day 10 Day 10 Day 10 

Alive Hatched 

15 (1)

15

15 (1)

15

Alive Hatched 

15

15 (1)

15 (1)

15

Alive Hatched 

12

15

14

15

Alive Hatched 

15

15

14

13

Alive Hatched 

14

14



Fathead Minnow Biology Data
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Method FMD 32 Day ELS Client NAU104 Reference 16-0488, 16-0489, 16-0490, 16-0491 Cu

replicate

a

b

c

d

replicate

a

b

c

d

replicate

a

b

c

d

replicate

a

b

c

d

15

14

13

Alive Hatched 

14

14

15

15

Alive Hatched 

15 (1)

15

14

Alive Hatched 

15

15 (1)

15

Alive Hatched 

12

15

14

Alive Hatched 

15

15

14

Alive Hatched 

14

14

15

15

14

13

Alive Hatched 

14

14

15

15

CTL-Tap 16-0488 16-0489 16-0490 16-0491

Alive Hatched 

15 (1)

15

15 (1)

Alive Hatched 

15

15 (1)

15

Alive Hatched 

12

15

14

Alive Hatched 

15

15

14

Alive Hatched 

14

14

Number of Alive Embryos and Hatched Organisms 

Comments/Observations: bracketed # indicates number of fish displaying atypical swimming behaviour

CTL-Tap 16-0488 16-0489 16-0490 16-0491

Day 11 Day 11 Day 11 Day 11 Day 11

15 15 15 13

15

15

Day 12 Day 12 Day 12 Day 12 Day 12

Comments/Observations: bracketed # indicates number of fish displaying atypical swimming behaviour

Alive Hatched 

15 (1)

15

14

15

Alive Hatched 

15

15 (1)

15

15

Alive Hatched 

12

15

14

15

Alive Hatched 

CTL-Tap 16-0488 16-0489 16-0490 16-0491

Comments/Observations: bracketed # indicates number of fish displaying atypical swimming behaviour

CTL-Tap 16-0488 16-0489 16-0490 16-0491

Day 13 Day 13 Day 13 Day 13 Day 13

15 15 15 13

15

15

Day 14 Day 14 Day 14 Day 14 Day 14

Comments/Observations: bracketed # indicates number of fish displaying atypical swimming behaviour

Alive Hatched 

14

15

14

15

Alive Hatched 

15

15 (1)

15

15

Alive Hatched 

12

15

14

15

Alive Hatched 

15
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Method FMD 32 Day ELS Client NAU104 Reference 16-0488, 16-0489, 16-0490, 16-0491 Cu

replicate

a

b

c

d

replicate

a

b

c

d

replicate

a

b

c

d

replicate

a

b

c

d

Alive Hatched 

11

15

14

14

Alive Hatched 

15

15

14

13

Alive Hatched 

14

1513

15

Day 18 Day 18 Day 18 Day 18 Day 18 

Comments/Observations: 

CTL-Tap 16-0488 16-0489 16-0490 16-0491

14

15

15

Alive Hatched 

14

14

Alive Hatched 

15

15

Alive Hatched 

11

15

Alive Hatched 

15

15

Alive Hatched 

14

14

CTL-Tap 16-0488 16-0489 16-0490 16-0491
Day 17 Day 17 Day 17 Day 17 Day 17

Alive Hatched Alive Hatched 

12

15

14

Alive Hatched 

15

15

14

Alive Hatched 

14

14

Alive Hatched 

15

15

15

Alive Hatched 

11

15

14

Alive Hatched 

15

15

14

Alive Hatched 

Number of Alive Embryos and Hatched Organisms 
CTL-Tap 16-0488 16-0489 16-0490 16-0491

Comments/Observations: 

CTL-Tap 16-0488 16-0489 16-0490 16-0491

Day 15 Day 15 Day 15 Day 15 Day 15

15 15 15 13

15

15

Alive Hatched 

14

15

14

15

15

15

Day 16 Day 16 Day 16 Day 16 Day 16

Comments/Observations: 

15 15 14 13

15

15

Alive Hatched 

14

14

14

14

14

15

14

14

14

Comments/Observations: 

14

15

15

Alive Hatched 

14

14

14

15

Alive Hatched 

15

15

15

15
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Method FMD 32 Day ELS Client NAU104 Reference 16-0488, 16-0489, 16-0490, 16-0491 Cu

replicate

a

b

c

d

replicate

a

b

c

d

replicate

a

b

c

d

replicate

a

b

c

d

Alive Hatched 

13

14

15

15

Alive Hatched 

14

14

14

Alive Hatched 

15

13

15

Alive Hatched 

11

15

14

Alive Hatched 

15

15

14

Alive Hatched 

13

14

14

14

15

15

Comments/Observations: 

CTL-Tap 16-0488 16-0489

15

Alive Hatched 

11

15

14

14

Alive Hatched 

15

Alive Hatched 

Number of Alive Embryos and Hatched Organisms 
CTL-Tap 16-0488 16-0489 16-0490 16-0491

14

15

Alive Hatched 

15

14

15

16-0490 16-0491

Day 19 Day 19 Day 19 Day 19 Day 19

14

14

15

15

15

14

13

Alive Hatched 

14

14

Day 20 Day 20 Day 20 Day 20 Day 20

Comments/Observations: 

Alive Hatched 

14

14

14

15

Alive Hatched 

15

13

15

15

Alive Hatched 

11

15

14

14

Alive Hatched 

15

15

14

13

Alive Hatched 

CTL-Tap 16-0488 16-0489 16-0490 16-0491

Comments/Observations: 

CTL-Tap 16-0488 16-0489 16-0490 16-0491

Day 21 Day 21 Day 21 Day 21 Day 21

15 15 14 13

15

15

Day 22 Day 22 Day 22 Day 22 Day 22

Comments/Observations: bracketed # indicates number of fish displaying atypical swimming behaviour

Alive Hatched 

14 (1)

14

14

15

Alive Hatched 

11

15

14

14

Alive Hatched 

15

13

15

15

Alive Hatched 

15

15

14

13
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Method FMD 32 Day ELS Client NAU104 Reference 16-0488, 16-0489, 16-0490, 16-0491 Cu

replicate

a

b

c

d

replicate

a

b

c

d

replicate

a

b

c

d

replicate

a

b

c

d

15

14

16-0489

13

Alive Hatched 

12

14

15

15

14

14

15

Alive Hatched 

15

13

15

15

Alive Hatched 

11

15

14

14

Day 25 Day 25 Day 25

Alive Hatched 

12

Alive Hatched 

15

14

13

Alive Hatched 

12

14

15

15

16-0490 16-0491

Alive Hatched 

13

14

Alive Hatched 

15

13

Alive Hatched 

11

15

Alive Hatched 

15

15

CTL-Tap 16-0488 16-0489 16-0490 16-0491
Day 25 Day 25

Alive Hatched 

11

15

14

Alive Hatched 

15

15

14

Alive Hatched 

13*

14

15

Alive Hatched 

11

15

14

Alive Hatched 

15

15

14

Alive Hatched 

13

14

16-0488 16-0489 16-0490 16-0491

13

Number of Alive Embryos and Hatched Organisms 
CTL-Tap

Comments/Observations: 

CTL-Tap 16-0488 16-0489 16-0490 16-0491

Day 23 Day 23 Day 23 Day 23 Day 23

15 15 14 13

15

15

Alive Hatched 

13

14

14

Alive Hatched 

15

Day 24 Day 24 Day 24 Day 24 Day 24

Comments/Observations: *in both 16-0488C and 16-0491A, one organism was smaller than rest 

15 15 14 13

15

15

Alive Hatched 

13

14

14

Alive Hatched 

15

13

15*

14

15

15

15

14

14

Comments/Observations: 

Day 26 Day 26 Day 26 Day 26 Day 26

Comments/Observations: 

CTL-Tap 16-0488
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Method FMD 32 Day ELS Client NAU104 Reference 16-0488, 16-0489, 16-0490, 16-0491 Cu

replicate

a

b

c

d

replicate

a

b

c

d

replicate

a

b

c

d

replicate

a

b

c

d

Comments/Observations: 

CTL-Tap 16-0488

14

13

15

15

Alive Hatched 

12

Alive Hatched 

12

14

Number of Alive Embryos and Hatched Organisms 
CTL-Tap

15

Alive Hatched 

11

15

14

14

11

15

14

Alive Hatched 

15

15

14

Alive Hatched 

15

15 14

13

15

15

16-0489 16-0490 16-0491
Day 28 Day 28 Day 28 Day 28

Alive Hatched 

Day 28

Comments/Observations: 

Alive Hatched 

12

14

14

15

Alive Hatched 

15

13

15

15

Alive Hatched 

11

15

14

14

Alive Hatched 

15

Alive Hatched 

15

15

14

13

16-0488 16-0489 16-0490 16-0491
Day 27 Day 27 Day 27 Day 27 Day 27

12

14

14

15

15

13

15

Alive Hatched Alive Hatched Alive Hatched 

12

14

15

15

15

14

13

Alive Hatched 

12

14

15

15

CTL-Tap 16-0488 16-0489 16-0490 16-0491

Comments/Observations: 

CTL-Tap 16-0488 16-0489 16-0490 16-0491

Day 29 Day 29 Day 29 Day 29 Day 29

15 15 14

12

14

14

Alive Hatched 

15

13

15

Alive Hatched 

Day 30 Day 30 Day 30 Day 30 Day 30

Comments/Observations: 

Alive Hatched 

12

14

14

15

Alive Hatched 

15

13

15

15

Alive Hatched 

11

15

14

14
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Method FMD 32 Day ELS Client NAU104 Reference 16-0488, 16-0489, 16-0490, 16-0491 Cu

replicate

a

b

c

d

replicate

a

b

c

d

Alive Hatched 

Number of Alive Embryos and Hatched Organisms 
CTL-Tap 16-0488 16-0489

14

Alive Hatched 

14

15

14

Alive Hatched 

12

14

Comments/Observations: 

11

15

14

Alive Hatched 

14

15

14

Alive Hatched 

12

14

Day 32 Day 32 Day 32 Day 32 Day 32

16-0490 16-0491

Alive Hatched 

1512

14

14

13

15

Alive Hatched 

CTL-Tap 16-0488 16-0489

Alive Hatched 

16-0490 16-0491

Day 31 Day 31 Day 31 Day 31 Day 31

15 15 14 13

15

15

Comments/Observations: *dead organism was quite small in CTL-Tap replicate B, overall the organisms in CTL-tap rep B were smaller than those organisms in the other 
replicates within the concentration 

15 15 14 13

15

15

13*

14

13

15

Alive Hatched 

11

15

12

Alive Hatched 

15
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Method FMD 32 Day ELS Client NAU104 Reference 16-0488, 16-0489, 16-0490, 16-0491 Cu

Conc. (%) CTL-Tap 16-0488 16-0489 16-0490 16-0491 - - CTL-Tap 16-0488 16-0489 16-0490 16-0491 - -
Day

0 8.4 8.2 8.2 8.2 8.0 0

1 8.4 8.4 8.4 8.3 8.2 1 8.3 8.3 8.3 8.3 8.3

2 8.0 8.3 8.2 8.2 8.1 2 8.0 8.1 8.1 8.1 8.0

3 8.2 8.2 8.2 8.1 8.1 3 8.2 8.3 8.3 8.2 8.2

4 8.1 8.2 8.1 8.1 8.1 4 8.2 8.1 8.2 8.2 8.1

5 8.1 8.2 8.2 8.2 8.2 5 8.0 8.2 8.2 8.1 8.0

6 8.1 8.2 8.2 8.1 8.2 6 7.8 7.9 8.0 8.1 7.9

7 8.2 8.3 8.2 8.2 8.2 7 7.8 8.1 8.2 8.1 7.9

8 8.1 8.2 8.1 8.0 8.0 8 7.8 8.1 8.1 8.0 7.8

0 366 521 548 524 235 0

1 359 527 552 512 239 1 379 526 554 530 260

2 347 529 554 537 241 2 357 501 524 512 239

3 355 573 558 539 236 3 361 528 543 538 245

4 345 528 553 534 242 4 363 538 559 527 251

5 355 540 562 534 240 5 343 514 549 530 245

6 340 535 561 542 246 6 356 536 553 530 245

7 329 506 585 527 251 7 337 533 566 519 238

8 317 498 581 529 253 8 386 527 573 532 265

0 7.2 7.2 7.2 7.2 7.1 0

1 7.3 7.3 7.3 7.3 7.3 1 7.3 7.2 7.3 7.1 7.2

2 7.2 7.2 7.2 7.2 7.2 2 7.1 7.1 7.1 7.1 7.1

3 7.2 7.1 7.1 7.1 7.1 3 7.3 7.1 7.2 7.3 7.3

4 7.2 7.1 7.2 7.2 7.2 4 7.0 6.9 7.0 7.0 7.2

5 7.3 7.2 7.2 7.1 7.1 5 7.1 7.1 7.0 7.1 7.0

6 7.3 7.2 7.2 7.2 7.2 6 6.0 6.0 6.0 6.4 6.3

7 7.3 7.2 7.1 7.2 7.3 7 5.4 5.6 6.0 6.6 6.7

8 7.1 7.2 7.3 7.2 7.2 8 5.6 6.0 5.9 5.5 5.5

0 25 24 25 25 25 0

1 24 24 24 24 24 1 24 24 24 24 24

2 25 25 25 25 25 2 24 24 24 24 24

3 25 26 26 26 26 3 24 24 24 24 24

4 25 25 25 25 25 4 24 24 24 24 24

5 24 25 25 26 26 5 24 24 24 24 24

6 24 25 25 25 25 6 24 24 24 24 24

7 24 25 26 25 24 7 24 24 24 24 24

8 24 25 24 25 25 8 24 24 24 24 24

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

Comments:

Conductance (µS/cm) Conductance (µS/cm)

New Solutions Old Solutions

pH (units) pH (units)

Dissolved Oxygen (mg/L) (60-100% saturation) Dissolved Oxygen (mg/L) (60-100% saturation)

Temperature (oC) Temperature (oC)
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Method FMD 32 Day ELS Client NAU104 Reference 16-0488, 16-0489, 16-0490, 16-0491 Cu

Conc. (%) CTL-Tap 16-0488 16-0489 16-0490 16-0491 - - CTL-Tap 16-0488 16-0489 16-0490 16-0491 - -
Day

9 8.1 8.3 8.3 8.3 8.3 9 7.9 8.1 8.1 8.1 7.9

10 8.1 8.2 8.1 8.2 8.1 10 7.6 8.0 8.0 8.2 7.9

11 8.1 8.3 8.2 8.2 8.1 11 7.7 8.0 8.1 8.1 7.9

12 8.1 8.2 8.2 8.1 8.1 12 7.7 8.0 8.0 8.0 7.8

13 7.9 8.1 8.1 8.1 8.0 13 7.6 7.8 8.0 7.9 7.7

14 8.2 8.3 8.3 8.2 8.2 14 7.7 8.1 8.2 8.1 8.0

15 8.2 8.3 8.1 8.2 8.2 15 7.7 8.0 8.1 8.2 8.1

16 8.1 8.3 8.3 8.2 8.3 16 7.5 8.0 8.0 8.1 7.8

17 8.2 8.3 8.1 8.2 8.1 17 7.5 7.9 7.9 8.0 7.8

9 319 508 585 527 249 9 335 523 585 524 263

10 318 505 586 530 251 10 319 503 585 511 248

11 319 503 588 529 253 11 321 509 592 531 255

12 344 539 625 565 267 12 344 548 627 568 276

13 347 532 606 552 260 13 334 552 629 562 282

14 343 599 618 732 269 14 351 554 632 573 274

15 346 599 621 634 267 15 342 587 614 606 272

16 348 598 616 632 278 16 355 599 631 616 274

17 349 596 615 635 270 17 357 612 627 643 278

9 7.3 7.2 7.2 7.2 7.2 9 5.9 6.2 6.0 6.0 6.1

10 7.3 7.1 7.3 7.1 7.2 10 5.8 5.8 5.8 6.0 6.1

11 7.3 7.2 7.3 7.2 7.3 11 6.2 5.6 5.6 6.2 6.3

12 7.2 7.2 7.2 7.2 7.2 12 5.8 5.8 5.8 6.0 5.9

13 7.3 7.3 7.2 7.3 7.2 13 5.6 6.1 6.0 5.8 5.7

14 7.3 7.3 7.3 7.3 7.2 14 6.6 6.5 6.5 6.5 6.5

15 7.2 7.2 7.2 7.2 7.2 15 5.7 5.8 5.8 5.9 6.0

16 7.3 7.1 7.1 7.1 7.1 16 4.5 5.2 5.1 5.4 5.2

17 7.3 7.2 7.3 7.3 7.3 17 5.2 5.4 4.9 5.3 5.4

9 24 25 25 25 25 9 24 24 24 24 24

10 24 26 24 26 25 10 24 24 24 24 24

11 24 25 24 25 24 11 24 24 24 24 24

12 25 25 25 25 25 12 24 24 24 24 24

13 24 24 25 24 25 13 24 24 24 24 24

14 24 24 24 24 25 14 24 24 24 24 24

15 24 25 25 25 25 15 26 26 26 25 25

16 24 26 26 26 26 16 24 24 24 24 24

17 24 25 24 24 24 17 24 24 24 24 24

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

Dissolved Oxygen (mg/L) (60-100% saturation)

Temperature (oC) Temperature (oC)

New Solutions Old Solutions

pH (units) pH (units)

Conductance (µS/cm) Conductance (µS/cm)

Dissolved Oxygen (mg/L) (60-100% saturation)

Comments:
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Method FMD 32 Day ELS Client NAU104 Reference 16-0488, 16-0489, 16-0490, 16-0491 Cu

Conc. (%) CTL-Tap 16-0488 16-0489 16-0490 16-0491 - - CTL-Tap 16-0488 16-0489 16-0490 16-0491 - -
Day

18 7.9 8.1 7.9 7.9 7.9 18 7.4 7.9 7.9 7.9 7.7

19 8.0 8.1 8.0 8.0 8.0 19 7.4 7.9 7.9 7.8 7.7

20 8.1 8.3 8.1 8.1 8.1 20 7.6 8.0 8.1 8.1 7.9

21 7.9 8.0 7.9 8.0 7.9 21 7.1 7.6 7.7 7.6 7.5

22 7.9 8.2 8.1 8.2 8.1 22 7.2 7.5 7.6 7.7 7.4

23 8.1 8.2 8.1 8.2 8.1 23 8.1 7.8 8.2 8.2 8.1

24 8.0 8.2 8.2 8.2 8.1 24 8.0 8.1 8.2 8.3 8.0

25 8.0 8.2 8.2 8.2 8.2 25 8.1 8.1 8.3 8.2 8.0

26 8.1 8.3 8.2 8.2 8.1 26 8.1 8.2 8.3 8.3 8.2

18 348 599 622 637 270 18 349 610 626 619 279

19 342 595 615 634 269 19 330 608 626 617 281

20 333 596 616 631 268 20 341 590 620 645 259

21 339 563 670 622 293 21 341 592 603 618 273

22 342 554 666 621 290 22 347 581 654 646 298

23 346 553 670 622 292 23 339 582 656 606 299

24 358 551 664 620 291 24 352 559 663 612 286

25 356 551 664 617 289 25 350 578 678 601 300

26 340 527 636 630 278 26 332 546 635 590 286

18 7.2 7.1 7.2 7.2 7.1 18 5.3 5.9 6.0 6.1 5.8

19 7.1 7.1 7.1 7.2 7.1 19 5.4 5.7 5.5 5.5 5.6

20 7.2 7.1 7.2 7.1 7.1 20 5.4 5.6 5.8 5.8 6.0

21 7.2 7.1 7.2 7.1 7.2 21 5.3 5.0 5.2 5.4 5.4

22 7.1 7.1 7.1 7.1 7.1 22 5.0 4.4 4.4 4.4 4.8

23 7.3 7.1 7.1 7.1 7.1 23 7.2 4.8 6.9 6.9 7.0

24 7.2 7.2 7.1 7.1 7.1 24 7.2 7.0 6.6 6.9 7.1

25 7.2 7.1 7.1 7.1 7.1 25 7.2 7.0 7.0 6.7 7.0

26 7.2 7.1 7.1 7.1 7.1 26 7.0 6.4 6.8 6.8 6.8

18 25 25 25 25 25 18 24 24 24 24 24

19 25 26 26 25 26 19 24 24 24 24 24

20 25 26 25 26 26 20 24 24 24 24 24

21 25 26 25 26 25 21 24 24 24 24 24

22 25 25 26 25 25 22 24 24 24 24 24

23 24 25 26 26 26 23 24 24 24 24 24

24 25 25 26 26 26 24 24 24 24 24 24

25 25 26 26 26 26 25 24 24 24 24 24

26 25 26 26 26 26 26 24 24 24 24 24

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

pH (units) pH (units)

Conductance (µS/cm) Conductance (µS/cm)

New Solutions Old Solutions

Comments: On day 22, all test vessels were put on aeration

Dissolved Oxygen (mg/L) (60-100% saturation) Dissolved Oxygen (mg/L) (60-100% saturation)

Temperature (oC) Temperature (oC)
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Method FMD 32 Day ELS Client NAU104 Reference 16-0488, 16-0489, 16-0490, 16-0491 Cu

Conc. (%) CTL-Tap 16-0488 16-0489 16-0490 16-0491 - - CTL-Tap 16-0488 16-0489 16-0490 16-0491 - -
Day

27 7.9 8.3 8.2 8.2 8.2 27 8.0 8.2 8.2 8.2 8.1

28 8.1 8.2 8.2 8.3 8.2 28 8.0 8.1 8.3 8.0 7.9

29 8.2 8.3 8.2 8.2 8.2 29 8.0 8.0 8.3 7.9 8.1

30 8.0 8.0 8.0 8.0 8.0 30 7.8 8.1 8.0 7.6 7.9

31 8.1 8.2 8.2 8.2 8.1 31 7.7 8.1 8.0 7.8 8.0

32 32 8.1 8.3 8.1 8.3 8.2

27 320 536 634 588 277 27 335 541 618 590 288

28 332 509 635 571 272 28 348 530 647 599 290

29 337 511 637 563 264 29 343 519 642 592 264

30 341 512 635 573 268 30 346 533 638 595 283

31 332 511 635 572 267 31 336 533 641 566 280

32 32 346 560 639 580 280

27 7.3 7.2 7.2 7.1 7.1 27 7.2 6.9 6.9 6.9 7.2

28 7.1 7.1 7.1 7.1 7.1 28 7.0 6.9 6.4 5.0 6.7

29 7.2 7.1 7.2 7.2 7.2 29 7.1 7.0 6.6 5.0 7.2

30 7.2 7.1 7.1 7.1 7.1 30 6.9 6.6 6.5 6.9 6.9

31 7.3 7.2 7.2 7.2 7.1 31 6.0 6.2 5.3 6.0 6.7

32 32 7.3 7.3 7.3 7.3 7.3

27 24 25 25 26 26 27 24 24 24 24 24

28 25 25 26 26 26 28 25 25 25 25 25

29 25 25 25 25 25 29 25 25 25 25 25

30 24 26 26 26 26 30 24 24 24 24 24

31 24 25 26 25 26 31 24 24 24 24 24

32 32 24 24 24 24 24

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

Comments:

Temperature (oC)Temperature (oC)

Dissolved Oxygen (mg/L) (60-100% saturation)Dissolved Oxygen (mg/L) (60-100% saturation)

Conductance (µS/cm)Conductance (µS/cm)

pH (units)pH (units)

Old SolutionsNew Solutions
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Method FMD 32 Day ELS Client NAU104 Reference 16-0488, 16-0489, 16-0490, 16-0491 Cu

Conc. 

Fish Length 
(mm) Fish Length 

(mm) Fish Length 
(mm) Fish Length 

(mm) 
1 12 1 7 1 10 1 10

2 11 2 9 2 12 2 10

3 11 3 8 3 11 3 10

4 12 4 9 4 10 4 10

5 10 5 10 5 11 5 8

6 10 6 10 6 10 6 9

7 9 7 9 7 9 7 10

8 9 8 11 8 11 8 9

9 8 9 7 9 11 9 10

10 7 10 10 10 10 10 11

11 9 11 9 11 10 11 9

12 9 12 8 12 11 12 9

13 - 13 8 13 11 13 10

14 - 14 - 14 10 14 10

15 - 15 - 15 - 15 11

Fish Length 
(mm) Fish Length 

(mm) Fish Length 
(mm) Fish Length 

(mm) 
1 8 1 12 1 10 1 9

2 9 2 9 2 10 2 9

3 10 3 7 3 10 3 9

4 11 4 9 4 9 4 9

5 10 5 8 5 9 5 9

6 7 6 10 6 9 6 11

7 11 7 11 7 10 7 6

8 9 8 12 8 11 8 10

9 10 9 7 9 11 9 10

10 7 10 10 10 9 10 8

11 12 11 9 11 10 11 9

12 7 12 9 12 10 12 9

13 10 13 11 13 9 13 11

14 9 14 - 14 9 14 10

15 9 15 - 15 9 15 10

CTL-Tap

16-0488

Replicate # _______D________
Normal/ 

Abnormal 

N

N

N

N

N

N

N

N

N

Replicate # _____A__________

Replicate # _____A__________

-

N

N

-

-

N

N

N

N

N

N

N

N

N

N

N

N

N

N

Comments 

N

Normal/ 
Abnormal 

N

N

N

N N

N N

N

Replicate # ______B_________ Replicate # ______C_________ Replicate # _______D________

N

N

N

N

N

N

N N N

Normal/ 
Abnormal 

Normal/ 
Abnormal 

Normal/ 
Abnormal 

N N N

-

N

N

N

N

N

N

NN

N

N

N

N

N

Normal/ 
Abnormal 

N

N

N

N

N N

N

N

Replicate # ______C_________
Normal/ 

Abnormal 

-

Replicate # ______B_________
Normal/ 

Abnormal 
N

N

N

N

N

N

N

N

N

N

N

N

-

N

N N N

N N N

N N N

N

N N N

N N N

N N N

N N

N

N N N

- N N

- N N
Comments: 

N

N N

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



Fathead Minnow Termination Data 
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Method FMD 32 Day ELS Client NAU104 Reference 16-0488, 16-0489, 16-0490, 16-0491 Cu

Conc. 
16-0489

Fish Length 
(mm) Fish Length 

(mm) Fish Length 
(mm) Fish Length 

(mm) 
1 11 1 7 1 9 1 11

2 12 2 7 2 10 2 12

3 10 3 8 3 9 3 10

4 9 4 9 4 10 4 9

5 8 5 8 5 11 5 8

6 8 6 9 6 10 6 8

7 10 7 10 7 12 7 8

8 10 8 9 8 10 8 9

9 10 9 10 9 10 9 11

10 10 10 9 10 10 10 11

11 10 11 9 11 9 11 10

12 - 12 9 12 9 12 9

13 - 13 9 13 10 13 10

14 - 14 10 14 10 14 10

15 - 15 9 15 - 15 -

16-0490

Fish Length 
(mm) Fish Length 

(mm) Fish Length 
(mm) Fish Length 

(mm) 
1 10 1 9 1 8 1 11

2 10 2 8 2 10 2 10

3 9 3 10 3 11 3 9

4 8 4 10 4 10 4 9

5 8 5 8 5 9 5 9

6 9 6 7 6 11 6 9

7 9 7 8 7 8 7 10

8 9 8 7 8 10 8 11

9 9 9 11 9 9 9 9

10 10 10 9 10 10 10 10

11 9 11 9 11 8 11 10

12 9 12 8 12 9 12 9

13 8 13 11 13 11 13 10

14 9 14 10 14 11 14 -

15 - 15 10 15 - 15 -

Replicate # _____A__________ Replicate # ______B_________ Replicate # ______C_________ Replicate # _______D________

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

Normal/ 
Abnormal 

Normal/ 
Abnormal 

Normal/ 
Abnormal 

Normal/ 
Abnormal 

N N N N

N N N N

N N N N

N N N N

N N N N

N N N N

N N N N

N N N N

N N N N

N N N N

N N N N

- N - -

Replicate # _____A__________ Replicate # ______B_________ Replicate # ______C_________ Replicate # _______D________

- N N N

- N N N

- N N N

Comments 

Normal/ 
Abnormal 

Normal/ 
Abnormal 

Normal/ 
Abnormal 

Normal/ 
Abnormal 

N N N N

N N N N

N N N N

N N N N

N N N N

N N N N

N N N N

N N N N

N N N N

N N N N

N N N N

N N N N

N N N N

N N N -

- N - -
Comments:



Fathead Minnow Termination Data 

Page 21 of 27

Method FMD 32 Day ELS Client NAU104 Reference 16-0488, 16-0489, 16-0490, 16-0491 Cu

Conc. 
16-0491

Fish Length 
(mm) Fish Length 

(mm) Fish Length 
(mm) Fish Length 

(mm) 
1 9 1 11 1 9 1 9

2 9 2 6 2 9 2 9

3 8 3 9 3 10 3 8

4 11 4 9 4 8 4 9

5 9 5 8 5 11 5 9

6 9 6 9 6 8 6 11

7 10 7 9 7 10 7 10

8 10 8 9 8 9 8 10

9 9 9 10 9 9 9 7

10 9 10 9 10 11 10 9

11 9 11 8 11 11 11 10

12 9 12 9 12 7 12 11

13 - 13 11 13 9 13 10

14 - 14 7 14 9 14 10

15 - 15 - 15 9 15 10

Replicate # _____A__________ Replicate # ______B_________ Replicate # ______C_________ Replicate # _______D________
Normal/ 

Abnormal 
Normal/ 

Abnormal 
Normal/ 

Abnormal 
Normal/ 

Abnormal 
N N N N

N AS N N

N N N N

N N N N

N N N N

N N N N

N N N N

N N N N

N N N N

N N N N

N N N N

N N N N

- N N N

- N N N

- - N N
Comments 

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

Test Termination 



Organism Weights 
Bench Sheet
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Method: FMD 32 Day Client: NAU104 Reference:

Initial Weight (mg) (dried pan)
Date: 2016/05/17 Initials: JW Balance: Mettler #1

Conc. CTL-Tap 16-0488 16-0489 16-0490 16-0491

Replicate
a 1014.60 1001.07 1012.63 1017.44 1021.61
b 1011.50 1003.73 1020.31 1023.92 1020.91
c 984.61 1011.89 1008.87 1023.44 996.25
d 1003.62 932.04 1027.38 1035.20 954.88
e

Final Weight (mg) (dried pan+organisms)
Date: 2016/06/02 Initials: BH Balance: Mettler #1

Conc. CTL-Tap 16-0488 16-0489 16-0490 16-0491

Replicate
a 1045.05 1032.02 1041.56 1041.13 1051.32
b 1038.72 1039.09 1045.76 1052.23 1049.89
c 1024.94 1044.90 1040.97 1053.99 1028.91
d 1037.69 963.48 1062.89 1066.94 988.34
e

16-0488, 16-0489, 16-0490, 16-
0491 Cu



Organism Weights 
Bench Sheet

Page 23 of 27

Method: FMD 32 Day Client: NAU104 Reference: 16-0488, 16-0489, 16-0490, 16-0491 Cu

Organism weight per replicate (mg)
Dose CTL-Tap 16-0488 16-0489 16-0490 16-0491

replicate
a 30.45 30.95 28.93 23.69 29.71
b 27.22 35.36 25.45 28.31 28.98
c 40.33 33.01 32.10 30.55 32.66
d 34.07 31.44 35.51 31.74 33.46
e

Dry Weight per Fish (mg)
Dose CTL-Tap 16-0488 16-0489 16-0490 16-0491

replicate
a 2.54 2.06 2.63 1.69 2.48
b 2.09 2.72 1.70 1.89 2.07
c 2.88 2.20 2.29 2.18 2.18
d 2.27 2.10 2.54 2.44 2.23

Average 2.45 2.27 2.29 2.05 2.24



 32 Day Fathead Minnow 
Data Summary 

Page 24 of 27

Method FMD 32 Day ELS Client NAU104 Reference: 16-0488, 16-0489, 16-0490, 16-0491
 

Concentration: CTL-Tap

replicate

a

b

c

d

Average

Concentration: 16-0488

replicate

a

b

c

d

Average

Concentration: 16-0489

replicate

a

b

c

d

Average

Concentration: 16-0490

replicate

a

b

c

d

Average

Dry Weight per fish 
(mg)

Incidence of 
Deformities 

100% 80% 80% 10 2.54 0%

100% 100% 100% 10

100% 87% 87% 9

Hatching Success Post Hatch Survival Cumulative Survival 
Average Length 

(mm)

2.27 0%

100% 90% 90% 10 2.45 0%

2.09 0%

100% 93% 93% 11 2.88 0%

100% 100% 100% 9 2.06 0%

Hatching Success Post Hatch Survival Cumulative Survival 
Average Length 

(mm)
Dry Weight per fish 

(mg)
Incidence of 
Deformities 

100% 100% 100% 10 2.20 0%

100% 87% 87% 10 2.72 0%

100% 97% 97% 9 2.27 0%

100% 100% 100% 9 2.10 0%

87% 85% 73% 10 2.63 0%

Hatching Success Post Hatch Survival Cumulative Survival 
Average Length 

(mm)
Dry Weight per fish 

(mg)
Incidence of 
Deformities 

100% 93% 93% 10 2.29 0%

100% 100% 100% 9 1.70 0%

97% 93% 90% 10 2.29 0%

100% 93% 93% 10 2.54 0%

100% 93% 93% 9 1.69 0%

Hatching Success Post Hatch Survival Cumulative Survival 
Average Length 

(mm)
Dry Weight per fish 

(mg)
Incidence of 
Deformities 

100% 93% 93% 10 2.18 0%

100% 100% 100% 9 1.89 0%

98% 95% 93% 9 2.05 0%

93% 93% 87% 10 2.44 0%



 32 Day Fathead Minnow 
Data Summary 
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Concentration: 16-0491

replicate

a

b

c

d

Average

100% 80% 80% 9 2.48 0%

Hatching Success Post Hatch Survival Cumulative Survival 
Average Length 

(mm)
Dry Weight per fish 

(mg)
Incidence of 
Deformities 

100% 100% 100% 9 2.18 0%

100% 93% 93% 9 2.07 7%

100% 93% 93% 9 2.24 2%

100% 100% 100% 9 2.23 0%



Warning Chart
Fathead minnow

Page 26 of 27
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: 20160429FM 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

no chemicals were added to the dilution water
pH (units): 7.2

conductance (µS/cm): 425
dissolved oxygen (mg/L): 7.0

NH4
+ (mg/L): <0.1

hardness (mg CaCO3/L): 198
alkalinity (mg CaCO3/L): 149

total residual chlorine (mg/L): <0.01

Comments: None

                                                

Senior Verifier

The test data and results are authorized and verified correct.



Warning Chart
Fathead minnow

Page 27 of 27
FM Ref. Tox

toxicant Sodium Chloride (NaCl)
started on 2016/05/03 ended on 2016/05/10

Result (7 d LC50): 2.99 log (mg NaCl/L); geometric mean
Confidence Limits (95%) lower 2.89 upper 3.09

mean 2.87 sd 0.06 cv(%): 8.8
lower upper

warning limits (±2 sd) 2.76 2.99 (95% confidence limits)
control limits (±3 sd) 2.70 3.04 (99% confidence limits)

started on 2016/05/03 ended on 2016/05/10
Result (7 d IC25): 2.52 log (mg NaCl/L); geometric mean

Confidence Limits (95%) lower 2.37 upper 2.61

mean 2.63 sd 0.06 cv(%): 9.8
lower upper

warning limits (±2 sd) 2.50 2.76 (95% confidence limits)
control limits (±3 sd) 2.44 2.82 (99% confidence limits)

notes: sd, standard deviation; cv, coefficient of variance; N/A, could not be calculated

Historical Values

Mortality
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CETIS Summary Report Report Date: 

Test Code: 

10 Jun-16 12:45 (p 1 of 3) 

16477b I 09-9054-0217 

Fathead Minnow 32-d Survival and Growth Test Nautilus Environmental 

Batch ID: 

Start Date: 

10-6389-4140 

29 Apr-16 

Test Type: Survival-Development-Growth 

Protocol: ASTM E1241-05 (2013) 

Analyst: Krysta Pearcy 

Diluent: Mod-Hard Synthetic Water 

Ending Date: 31 May-16 Species: Pimephales promelas Brine: 

Duration: 32d Oh Source: ·Aquatox, AR Age: 

Sample Code 

Cu Control 

FR_UFR1 

FR_FRCP1 

GH_FR1 

CM_MC2 

Sample Code 

Cu Control 

FR_UFR1 

FR_FRCP1 

GH_FR1 

CM_MC2 

Sample ID 

04-9149-4424 

20-5103-9195 

11-3524-6354 

02-7973-9027 

06-7207-0177 

Material Type 

control 

Water Sample 

Water Sample 

Water Sample 

Water Sample 

Hatched Rate Surfimary 

Sample Code Count 

Cu Control 

FR_UFR1 
FR_FRCP1 
GH_FR1 
CM_MC2 

Length-mm Summary 

Sample Code 

Cu Control 
FR_UFR1 
FR_FRCP1 
GH_FR1 
CM_MC2 

4 
4 
4 
4 
4 

Count 

4 

4 

4 
4 
4 

Mean Dry Biomass-mg Summary 

Sample Code 

Cu Control 

FR_UFR1 
FR_FRCP1 
GH_FR1 
CM_MC2 

Proportion Normal Summary 

Sample Code 

Cu Control 

FR_UFR1 
FR_FRCP1 
GH_FR1 
CM_MC2 

Survival Rate Sunlmary 

Sample Code 

Cu Control 

FR_UFR1 
FR_FRCP1 
GH_FR1 
CM_MC2 

000-469-187-2 

Count 

4 
4 

4 

4 
4 

Count 

4 

4 
4 

4 

4 

Count 

4 
4 

4 

4 

4 

Sample Date Receive Date 

29 Apr-16 29 Apr-16 

27 Apr-16 09:30 28 Apr-1610:50 

27 Apr-1611:00 28Apr-1610:50 

27 Apr-1614:06 28 Apr-1610:50 

Sample Age 

NA 

38h (8 °C) 

37h (8 °C) 

34h (7.5 °C) 

27 Apr-1610:00 28 Apr-16 10:50 38h (6.5 °C) 

Client Name 

Teck Coal 

Sample Source Station Location Latitude 

Copper Control 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

FR_UFR1_Q_04042016_N (site c 
FR_FRCP1_Q_04042016_N 

GH_FR1_WS_2016_04_27_N 

CM_MC2_WS_20160427 _N 

Mean 

0.9833 
0.9667 

Mean 

9.707 
9.21 
9.334 
9.565 
9.435 

Mean 

95o/o LCL 95% UCL Min 

1 1 
1 

0.9303 
0.8606 

0.9333 
0.8667 

95% LCL 95o/u UCL Min 

8.631 10. 78 8.846 
8.804 
8.72 
8.742 
9.115 

9.616 
9.948 
10.39 
9.754 

8.857 
9 
8.8 
9.267 

95% LCL 95% UCL Min 

1.605 2.797 1.815 
1.848 2.312 1.932 

Max 

1 

1 

Max 

10.5 
9.467 
9.692 
9.929 
9.667 

Max 

Std Err 

0 

0 
0.01667 
0.03333 
0 

Std Err 

0.3382 
0.1276 
0.193 
0.2588 
0.1004 

Std Err 

0.1874 
0.073 
0.1184 
0.1435 

Std Dev 

0 
0 
0.03333 
0.06667 
0 

Std Dev 

0.6764 
0.2553 
0.3859 

0.5177 
0.2007 

Std Dev 

0.3747 
0.146 
0.2368 
0.2871 

2.201 
2.08 
1.905. 
2.033 
2.179 

1.528 
1.576 
1.969 

2.282 
2.49 
2.39 

1.579 
1.697 
2.063 

2.689 
2.231 
2.116 
2.367 
2.357 0.06617 0.1323 

Mean 

0.9821 

Mean 

95% LCL 95o/o UCL Min 

1 1 
0.9253 
1 

0.9286 

95% LCL 95% UCL Min 

0.763 1 0.8 

Max 

Max 

Std Err 

0 
0.01786 
0 
0 

0 

Std Err 

0.04303 
0.04714 

Std Dev 

0 
0.03571 
0 

0 
0 

Std Dev 

0.08607 
0.09428 

Project 

Longitude 

CV% 

0.0% 

0.0% 
3.39o/o 

6.9% 
0.0% 

CV% 

6.97% 
2.77% 
4.13% 

5.41% 
2.13% 

CV% 

17.02o/o 

7.02% 
12.43% 

14.12% 
6.07°10 

CVo/o 

0.0% 
3.64o/o 
0.0% 
0.0% 

0.0% 

CV% 

9.56o/o 
10.1% 

%Effect 

0.0°10 
0.0%) 
1.67°/o 
3.33% 
0.0% 

o/oEffect 

O.Oo/o 
5.12% 
3.85o/o 

1.46o/o 
2.81% 

%Effect 

0.0% 
5.5% 

13.46% 
7.63% 
0.99% 

%Effect 

0.0% 
1.79% 
0.0%) 
0.0% 
0.0% 

%Effect 

0.0% 
-3.7% 

0.9 
0.9333 
0.9333 
0.9 
0.9667 

0.7833 
0.8467 
0.7163 
0.8606 

0.8 
0.8667 
0.7333 
0.8667 

0.02722 0.05443 5.83% -3. 7% 
0.05774 0.1155 12.83% 0.0% 
0.03333 0.06667 6.9o/o -7.41o/o 

CETIS™ v1.8.7.16 Analyst:. __ _ 



CETIS Summary Report Report Date: 10 Jun-1612:45 (p 2 of 3) 

Test Code: 16477b I 09-9054-0217 

Fathead Minnow 32-d Survival and Growth Test Nautilus Environmental 

Hatched Rate Detail 

Sample Code Rep 1 Rep 2 Rep3 Rep4 
Cu Control 1 1 1 1 
FR_UFR1 

FR_FRCP1 0.9333 
GH_FR1 0.8667 1 
CM_MC2 

Length-mm Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 
Cu Control 9.7§ 8.846 10.5 9.733 
FR_UFR1 9.25 8.857 9.267 9.467 
FR_FRCP1 9 9 9.643 9.692 
GH_FR1 9.818 8.8 9.929 9.714 
CM_MC2 9.267 9.538 9.667 9.267 

Mean Dry Biomass-mg Detail 

Sample Code Rep 1 Rep2 Rep 3 Rep4 
Cu Control 2.03 1.815 2.689 2.271 
FR_UFR1 1.981 1.932 2.177 2.231 
FR_FRCP1 1.579 1.887 2.037 2.116 
GH_FR1 1.929 1.697 2.14 2.3.67 
CM_MC2 2.063 2.357 2.201 2.096 

Proportion Normal Detail 

Sample Code Rep 1 Rep 2 Rep3 Rep4 
Cu Control 1 1 1 1 
FR_UFR1 1 0.9286 
FR_FRCP1 1 
GH_FR1 
CM_MC2 

Survival Rate Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 
Cu Control 0.8 0.8667 0.9333 1 
FR_UFR1 0.8 0.9333 1 
FR_FRCP1 0.9333 0.9333 0.8667 
GH_FR1 0.7333 0.9333 0.9333 
CM_MC2 1 0.8667 

000-469-187-2 CETIS'" v1.8.7.16 Analyst:. __ _ QA: .j(J{;. 
?/uM, 2/ //L 



CETIS Summary Report Report Date: 10 Jun-1612:45 (p 3 of 3) 

Test Code: 16477b I 09-9054-0217 

Fathead Minnow 32-d Survival and Growth Test Nautilus Environmental 

Hatched Rate Binomials 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 

Cu Control 15/15 15/15 15/15 15/15 

FR_UFR1 15/15 15/15 15/15 15/15 

FR_FRCP1 15/15 15/15 15/15 14/15 

GH_FR1 13/15 15/15 15/15 15/15 

CM_MC2 15/15 15/15 15/15 15/15 

Proportion Normal Binomials 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 
Cu Control 12/12 13/13 14/14 15/15 
FR_UFR1 12/12 13/14 15/15 15/15 

FR_FRCP1 14/14 15/15 14/14 13/13 

GH_FR1 11/11 15/15 14/14 14/14 

CM_MC2 15/15 13/13 15/15 15/15 

Survival Rate Binomials 

Sample Code Rep 1 Rep2 Rep 3 Rep4 
Cu Control 12/15 13/15 14/15 15/15 
FR_UFR1 12/15 14/15 15/15 15/15 
FR_FRCP1 14/15 15/15 14/15 13/15 
GH_FR1 11/15 15/15 14/15 14/15 
CM_MC2 15115 13/15 15/15 15/15 

000-469-187-2 CETIS'M v1.8.7.16 Analyst: __ _ 



CETIS Analytical Report Report Date: 

Test Code: 

10 Jun-1613:50 (p 1 of 2) 

16477b I 09-9054-0217 

Fathead Minnow 32~d Survival and Growth Test Nautilus Environmental 

Analysis JD: 00-0569-4839 

Analyzed: 10 Jun-16 12:44 

Batch ID: 10-6389-4140 

Endpoint: Hatched Rate 
Analysis: STP 2x2 Contingency Tables 

CETIS Version: CETlSv1.8.7 

Official Results: Yes 

Analyst: Krysta Pearcy 

Start Date: 29 Apr-16 

Test Type: Survival-Development-Growth 

Protocol: ASTM E1241-05 (2013) Diluent: Mod-Hard Synthetic Water 

Ending Date: 31 May-16 

Duration: 32d Oh 

Sample Code Sample ID 

Cu Control 04-9149-4424 

FR_UFR1 20-5103-9195 

FR_FRCP1 11-3524-6354 

GH_FR1 02-7973-9027 

CM_MC2 06-7207-0177 

Sample Code Material Type 
Cu Control control 

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 

Cu Control FR_UFR1 

Cu Control FR_FRCP1 

Cu Control GH_FR1 
Cu Control CM_MC2 

Data Summary 

Sample Code NR 

Cu Control Negative Contr 60 

FR_UFR1 60 

FR_FRCP1 59 

GH_FR1 58 

CM_MC2 60 

Hatched Rate Detail 

Sample Code Rep 1 

Species: Plmephales promelas Brine: 

Source: Aquatox, AR Age: 

Sample Date Receive Date Sample Age Client Name Project 

29 Apr-16 29Apr-16 NA Teck Coal 

27 Apr-16 09:30 28 Apr-16 10:50 38h (8 °C) 

27 Apr-16 11 :00 28 Apr-16 10:50 37h (8 °C) 

27 Apr-1614:06 28 Apr-16 10:50 34h (7.5 °C) 

27 Apr-1610:00 28 Apr-16 10:50 38h (6.5 °C) 

Sample Source Station Location Latitude Longitude 

Copper Control 

Teck Coal FR_UFR1_Q_D4042016_N (site c 

Teck Coat FR_FRCP1_ Q_04042016_N 

Teck Coal GH_FR1_WS_2016_04_27_N 

Teck Coal CM_MC2_WS_20160427_N 

Alt Hyp Trials Seed Test Result 

C>T NA NA 

Test Stat P-Value P·Type Decision(a:So/o) 

1 1.0000 Exact Non-SignifiCant Effect 

0.5 1.0000 Exact Non-Significant Effect 

0.2479 0.9916 Exact Non-Significant Effect 

1 1.0000 Exact Non-Significant Effect 

R NR+ R Prop NR Prop R %Effect 

0 60 1 0 0.0% 
0 60 1 0 0.0% 

60 0.9833 0.01667 1.67% 
2 60 0.9667 0.03333 3.33% 
0 60 1 0 O.Oo/o 

Rep 2 Rep3 Rep4 

0.9333 

Cu Control 

FR_UFR1 

FR_FRCP1 

GH_FR1 

CM_MC2 

0.8667 

Hatched Rate Binomials 

Sample Code 

Cu Control 

FR_UFR1 

FR_FRCP1 

GH_FR1 

CM_MC2 

000-469-187-2 

Rep 1 

15115 

15115 

15115 

13115 

15115 

Rep2 

15115 

15115 

15115 

15115 

15115 

Rep 3 Rep4 

15115 15115 

15115 15115 

15115 14115 

15115 15/15 

15115 15115 

CETIS™ v1 .8.7.16 Analyst: __ _ QA Q6V--
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CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 00-0569-4839 Endpoint: Hatched Rate 
Analyzed: 10 Jun-16 12:44 Analysis: STP 2x2 Contingency Tables 

Graphics 
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000-469-187-2 CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

10 Jun-1613:50 (p 2 of 2) 

16477b I 09-9054-0217 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: __ _ 



CETIS Analytical Report Report Date: 

Test Code: 

10 Jun-1613:50 (p 1 of 2) 

16477b I 09-9054-0217 

Fathead Minnow 32-d Survival and Growth Test Nautilus Environmental 

Analysis ID: 16-3177-3863 

Analyzed: 10 Jun-16 12:39 

Batch ID: 10-6389-4140 

Endpoint: Hatched Rate 

Analysis: STP 2x2 Contingency Tables 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Krysta Pearcy 

Start Date: 29 Apr-16 

Test Type: Survival-Development-Growth 

Protocol: ASTM E1241-05 (2013) Diluent: Mod-Hard Synthetic Water 

Ending Date: 31 May-16 

Duration: 32d Oh 

Sample Code Sample ID 

FR_UFR1 20-5103-9195 

FR_FRCP1 11-3524-6354 

GH_FR1 02-7973-9027 

CM_MC2 06-7207-0177 

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 Sampl_e 

FR_UFR1 

FR_UFR1 

FR_UFR1 

Data Summary 

Sample Code 

FR_FRCP1 

GH_FR1 

CM_MC2 

FR_UFR1 Upstream Contr 
FR_FRCP1 

GH_FR1 
CM_MC2 

Hatched Rate Detail 

Sample Code 

NR 

60 

59 

58 

60 

Rep 1 

Species: Pimephales promelas 

Source: Aquatox, AR 

Sample Date Receive Date 

27 Apr-16 09:30 28 Apr-16 10:50 

27 Apr-1611:00 28 Apr-1610:50 

27 Apr-1614:06 28 Apr-1610:50 

27 Apr-16 10:00 28 Apr-1610:50 

Sample Source 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Alt Hyp Trials 

C>T NA 

Test Stat P-Value 

0.5 1.0000 

0.2479 0.7437 

1.0000 

R NR+ R 

0 60 

60 

2 60 

0 60 

Rep2 Rep3 

Seed 

NA 

P-Type 

Exact 

Exact 

Exact 

Prop NR 

1 

0.9833 

0.9667 

Rep4 

1 

0.9333 

Brine: 

Age: 

Sample Age Client Name Project 

38h (8 °C) Teck Coal 

37h (8 °C) 

34h (7.5 °C) 

38h (6.5 °C) 

Station Location Latitude Longitude 

FR_UFR1_Q_04042016_N (site c 

FR_FRCP1_Q_04042016_N 

GH_FR1_WS_2016_04_27 _N 

CM_MC2_WS_20160427_N 

Test Result 

Decision(a:5%) 

Non-Significant Effect 

Non-Significant Effect 

NonMSignificant Effect 

Prop R %Effect 

0 0.0% 
0.01667 1.67°/o 
0.03333 3.33% 
0 0.0% 

FR_UFR1 

FR_FRCP1 

GH_FR1 

CM_MC2 

0.8667 

Hatched Rate Binomials 

Sample Code 

FR_UFR1 

FR_FRCP1 

GH_FR1 

CM_MC2 

000-469-187-2 

Rep 1 Rep 2 

15/15 15/15 

15/15 15/15 

13/15 15/15 

15/15 15/15 

Rep 3 Rep 4 

15/15 15/15 

15/15 14/15 

15/15 15/15 

15/15 15/15 

CETIS'" v1 .8.7.16 Analyst: __ _ 



CETIS Analytical Report 

Fathead Minnow 32~d Survival and Growth Test 

Analysis ID: 16-3177-3863 Endpoint: Hatched Rate 
Analyzed: 10 Jun-1612:39 Analysis: STP 2x2 Contingency Tables 

Graphics 
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000-469-187-2 CETIS'M v1.8.7.16 

Report Date: 

Test Code: 

.10Jun-1613:50(p2of 2) 

16477b I 09-9054-0217 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst:. __ _ 



CETIS Analytical Report Report Date: 23 Jun-1613:41 (p 1 of 1) 

Test Code: 16477a I 02-6457-3210 

Fathead Minnow 32-d Survival and Growth Test Nautilus Environmental 

Analysis ID: 11-7155-0719 
Analyzed: 23 Jun-16 13:40 

Batch ID: 11-2629-3097 

Start Date: 29 Apr-16 

Ending Date: 31 May-16 

Duration: 32d Oh 

Sample Code Sample ID 
Control MHW 04-7656-8534 
Cu Control 04-9149-4424 

Sample Code Material Type 

Control MHW control 
Cu Control control 

Data Transform 

Untransformed 

Fisher Exact Test 

Sample VS Sample 
Control MHW Cu Control 

Data Summary 

Sample Code 

Control MHW Negative Contr 
Cu Control Dilution Water 

Hatched Rate Detail 

Sample Code 

Control MHW 

Cu Control 

Hatched Rate Binomials 

Sample Code 

Control MHW 

Cu Control 

Graphics 

,, 

'·' 

000-469-187-1 

• 

Zeta 

NR 

60 
60 

Rep 1 

Rep 1 

15/15 

15/15 

Endpoint: 
Analysis: 

Test Type: 

Hatched Rate 
Single 2x2 Contingency Table 

Suiviva!-Deve!opment-Growth 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: Kiysta Pearcy 

Protocol: ASTM E1241-05 (2013) Diluent: Mod-Hard Synthetic Water 

Species: Pimephales promelas 

Source: Aquatox, AR 

Sample Date Receive Date 

29 Apr-16 29 Apr-16 

29 Apr-16 29 Apr-16 

Sample Source 

Control MHW 

Copper Control 

Alt Hyp 

C>T 

Test Stat 

1 

R 

0 
0 

Rep 2 

Rep 2 

15/15 

15/15 

• 

Trials 

NA 

P-Value 

1.0000 

NR+ R 

60 
60 

Rep3 

Rep3 

15/15 

15/15 

Seed 

NA 

P-Type 

Exact 

Prop NR 
1 
1 

Rep4 

Rep4 

15/15 

15/15 

Brine: 

Age: 

Sample Age Client Name Project 

NA Teck Coal 

NA 

Station Location Latitude Longitude 

Test Result 

Decision(a:5%) 

Non-Significant Effect 

Prop R 0/oEffect 

0 0.0% 
0 0.0% 

CETIS™ v1.8.7.16 Analyst: __ _ 



CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 17-5205-0158 Endpoint: Survival Rate 

Report Date: 

Test Code: 

10 Jun-1613:51(p1 of 2) 

16477b I 09-9054-0217 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Analyzed: 10 Jun-1612:45 Analysis: STP 2x2 Contingency Tables Official Results: Yes 

Batch ID: 10-6389-4140 Analyst: Krysta Pearcy 

Start Date: 29 Apr-16 

Test Type: Survival-Development-Growth 

Protocol: ASTM E1241-05 (2013) Diluent: Mod-Hard Synthetic Water 

Ending Date: 31 May-16 Species: Pimepha!es prome!as Brine: 

Duration: 32d Oh Source: Aquatox, AR Age: 

Sample Code Sample ID Sample Date Receive Date Sample Age Client Name Project 
Cu Control 04-9149-4424 29 Apr-16 29 Apr-16 NA Teck Coal 

FR_UFR1 20-5103-9195 27 Apr-16 09:30 28 Apr-16 10:50 38h (8 'C) 

FR_FRCP1 11-3524-6354 27 Apr-16 noo 28 Apr-16 10:50 37h (8 'C) 

GH_FR1 02-7973-9027 27 Apr-16 14:06 28 Apr-16 10:50 34h (7.5 'C) 

CM_MC2 06-7207-0177 27 Apr-1610fOO 28 Apr-1610:50 38h (6.5 'C) 

Sample Code Material Type Sample Source Station Location Latitude Longitude 

Cu Control control Copper Control 

FR_UFR1 Water Sample Teck Coal FR_UFR1_Q_04042016_N (site c 

FR_FRCP1 Water Sample Teck Coal FR_FRCP1_ Q_04042016_N 

GH_FR1 Water Sample Teck Coal GH_FR1_WS_2016_04_27_N 

CM_MC2 Water Sample Teck Coal CM_MC2_WS_20160427 _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:5o/tt) 

Cu Control FR_UFR1 1 1.0000 Exact Non-Significant Effect 
Cu Control FR_FRCP1 1.0000 Exact Non-Significant Effect 
Cu Control GH_FR1 0.6189 1.0000 Exact Non-Significant Effect 
Cu Control CM_MC2 1.0000 Exact Non-Significant Effect 

Data Summary 

Sample Code NR R NR+ R Prop NR Prop R 0/oEffect 

Cu Control Negative Contr 54 6 60 0.9 0.1 0.0% 
FR_UFR1 56 4 60 0.9333 0.06667 -3.7% 
FR_FRCP1 56 4 60 0.9333 0.06667 -3.7% 
GH_FR1 54 6 60 0.9 0.1 O.Oo/o 
CM_MC2 58 2 60 0.9667 0.03333 -7.41o/o 

Survival Rate Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep 4 

Cu Control 0.8 0.8667 0.9333 1 
FR_UFR1 0.8 0.9333 1 
FR_FRCP1 0.9333 0.9333 0.8667 
GH_FR1 0.7333 0.9333 0.9333 
CM_MC2 0.8667 

Survival Rate Binomials 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 
Cu Control 12/15 13/15 14/15 15/15 
FR_UFR1 12/15 14/15 15/15 15/15 
FR_FRCP1 14/15 15/15 14/15 13/15 
GH_FR1 11/15 15/15 14/15 14/15 
CM_MC2 15/15 13/15 15/15 15/15 

000-469-187-2 CETIS'" v1.8.7.16 Analyst: __ _ QA dVtt I . 
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CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 17-5205-0158 Endpoint: Survival Rate 
Analyzed: 10 Jun-16 12:45 Analysis: STP 2x2 Contingency Tables 

Graphics 
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000-469-187-2 CETIS'M v1.8.7.16 

Report Date: 

Test Code: 

10 Jun-1613:51(p2 of 2) 

16477b I 09-9054-0217 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst:. __ _ 
j&t,.._ 

QA: 1. M /,/Ill 



CETIS Analytical Report Report Date: 

Test Code: 

10 Jun-16 13:51 (p 1 of 2) 

16477b I 09-9054-0217 

Fathead Minnow 32·d Survival and Growth Test Nautilus Environmental 

Analysis ID: 07-6162-9267 

Analyzed: 10 Jun-1612:40 

Batch ID: 10-6389-4140 

Start Date: 29Apr-16 

Ending Date: 31 May-16 

Duration: 32d Oh 

Sample Code Sample ID 

FR_UFR1 20-5103-9195 

FR_FRCP1 11-3524-6354 

GH_FR1 02-7973-9027 

CM_MC2 06-7207-0177 

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 ExacUBonferroni-Holm Test 

Sample 

FR_UFR1 

FR_UFR1 

FR_UFR1 

vs Sample 

FR_FRCP1 

GH_FR1 

CM_MC2 

Data Summary 

Sample Code 

FR_UFR1 Upstream Contr 
FR_FRCP1 

GH_FR1 

CM_MC2 

Survival Rate Detail 

Sample Code 

FR_UFR1 

NR 

56 

56 

54 

58 

Rep 1 

0.8 

Endpoint: Survival Rate CETIS Version: CETISv1.8.7 

Analysis: STP 2x2 Contingency Tables Official Results: Yes 

Analyst: Krysta Pearcy Test Type: Survival-Development-Growth 

Protocol: ASTM E1241-05 (2013) Diluent: Mod-Hard Synthetic Water 

Species: Pimephales promelas Brine: 

Source: Aquatox, AR Age: 

Sample Date Receive Date Sample Age Client Name Project 

27 Apr-16 09:30 28 Apr-16 10:50 38h (8 °C} Teck Coal 

27 Apr-1611:00 28 Apr-16 10:50 37h (8 °C} 

27 Apr-1614:06 28 Apr-16 10:50 34h (7.5 °C} 

27 Apr-1610:00 28 Apr-16 10:50 38h (6.5 °C} 

Sample Source Station Location Latitude Longitude 

Teck Coal FR_UFR1_Q_04042016_N (site c 

Teck Coal FR_FRCP1_Q_04042016_N 

Teck Coat GH_FR1_WS_2016_04_27 _N 

Teck Coal CM_MC2_WS_20160427 _N 

Alt Hyp Trials Seed Test Result 

C>T NA NA 

Test Stat PwValue P-Type Decision{a:5%) 

0.6415 1.0000 Exact Non-Significant Effect 
0.3715 1.0000 Exact Non-Significant Effect 

1.0000 Exact Non·Significant Effect 

R NR+ R Prop NR Prop R o/oEffect 

4 60 0.9333 0.06667 O.Oo/o 
4 60 0.9333 0.06667 0.0% 
6 60 0.9 0.1 3.57o/o 
2 60 0.9667 0.03333 -3.57% 

Rep2 Rep 3 Rep4 

0.9333 1 1 
FR_FRCP1 0.9333 0.9333 0.8667 
GH_FR1 0.7333 0.9333 0.9333 
CM_MC2 0.8667 1 

Survival Rate Binomials 

Sample Code Rep 1 Rep2 Rep 3 Rep4 
FR_UFR1 12/15 14/15 15/15 15/15 
FR_FRCP1 14/15 15/15 14/15 13/15 
GH_FR1 11/15 15/15 14/15 14/15 
CM_MC2 15/15 13/15 15/15 15/15 

000-469-187-2 CETIS™ v1.8.7.16 Analyst:. __ _ 



CETIS Analytical Report 

Fathead Minnow 32~d Survival and Growth Test 

Analysis ID: 07-6162-9267 Endpoint: Survival Rate 
Analyzed: 10 Jun-1612:40 Analysis: STP 2x2 Contingency Tables 
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000-469-187-2 CETIS'M v1.8.7.16 

Report Date: 

Test Code: 

10 Jun-1613:51(p2 of 2) 

16477b I 09-9054-0217 

Nautilus Environmental 

CETIS Version: CET15v1.8.7 
Official Results: Yes 

Analyst: __ _ 



CETIS Analytical Report Report Date: 

Test Code: 

23 Jun-1613:42 (p 1 of 1) 

16477a I 02-6457-3210 

Fathead Minnow 32-d Survival and Growth Test Nautilus Environmental 

Analysis ID: 08-2973-9373 

Analyzed: 23 Jun-1613:41 

Batch ID: 11-2629-3097 

Start Date: 29 Apr-16 

Ending Date: 31 May-16 

Duration: 32d Oh 

Sample Code Sample ID 

Control MHW 04-7656-8534 

Cu Control 04-9149-4424 

Sample Code Material Type 

Control MHW control 

Cu Control control 

Data Transform 

Untransformed 

Fisher Exact Test 

Sample vs Sample 

Control MHW Cu Control 

Data Summary 

Sample Code 

Control MHW Negative Contr 
Cu Control Dllution Water 

Survival Rate Detail 

Sample Code 

Control MHW 

Cu Control 

Survival Rate Binomials 

Sample Code 

Control MHW 

Cu Control 

Graphics 

o; 

000-469-187·1 

• 

Zeta 

NR 

59 

54 

Rep 1 

1 

0.8 

Rep 1 

15/15 

12/15 

Endpoint: Survival Rate CETIS Version: CETISv1.8.7 

Analysis: Single 2x2 Contingency Table Official Results: Yes 

Test Type: Survi'-'.at-Development-Growth Analyst: Krysta Pearcy 

Protocol: ASTM E1241-05 (2013) Diluent: Mod-Hard Synthetic Water 

Species: Pimephales promelas Brine: 

Source: Aquatox, AR Age: 

Sample Date Receive Date Sample Age Client Name Project 

29 Apr-16 29 Apr-16 NA Teck Coal 

29 Apr-16 29 Apr-16 NA 

Sample Source Station Location Latitude Longitude 

Control MHW 

Copper Control 

Alt Hyp Trials Seed Test Result 

C>T NA NA 

Test Stat P-Value P·Type Decision(a:So/o) 
0.05699 0.0570 Exact Non-Significant Effect 

R NR+ R Prop NR Prop R o/oEffect 

1 60 0.9833 0.01667 0.0%1 
6 60 0.9 0.1 8.48°/o 

Rep 2 Rep3 Rep4 

0.9333 1 1 

0.8667 0.9333 

Rep 2 Rep3 Rep 4 

14/15 15/15 15/15 

13/15 14/15 15/15 

• 

CETIS'M v1.8.7.16 Analyst: __ _ QA: J6tc_ . 
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CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 08-3266-3995 Endpoint: Mean Dry Biomass-mg 

Report Date: 

Test Code: 

10 Jun-1613:51(p1 of 2) 

16477b I 09-9054-0217 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Analyzed: 10 Jun-16 12:44 Analysis: Parametric-Control vs Treatments Official Results: Yes 

Batch ID: 10-6389-4140 Analyst: Krysta Pearcy 

Start Date: 29 Apr-16 

Test Type: Suivival-Development-Growth 

Protocol: ASTM E1241-05 (2013) Diluent: Mod-Hard Synthetic Water 

Ending Date: 31 May-16 Species: Pimephales promelas Brine: 

Duration: 32d Oh Source: Aquatox, AR Age: 

Sample Code Sample ID Sample Date Receive Date Sample Age Client Name 

Cu Control 04-9149-4424 29 Apr-16 29 Apr-16 NA Teck Coal 

FR_UFR1 20-5103-9195 27 Apr-16 09:30 28 Apr-1610:50 38h (8 'C) 

FR_FRCP1 11-3524-6354 27 Apr-1611:00 28 Apr-16 10:50 37h (8 'C) 

GH_FR1 02-7973-9027 27 Apr-16 14:06 28 Apr-16 10:50 34h (7.5 'C) 

CM_MC2 06-7207-0177 27 Apr-16 10:00 28 Apr-1610:50 38h (6.5 'C) 

Sample Code Material Type Sample Source Station Location Latitude 

Cu Control control Copper Control 

FR_UFR1 Water Sample Teck Coal FR_UFR1_Q_04042016_N (site c 

FR_FRCP1 Water Sample Teck Coal FR_FRCP1_Q_04042016_N 

GH_FR1 Water Sample Teck Coal GH_FR1_WS_2016_04_27_N 

CM_MC2 Water Sample Teck Coal CM_MC2_WS_20160427_N 

Data Transform Zeta Alt Hyp Trials Seed PMSD Test Result 

Untransformed NA C>T NA NA 19.1 o/o 

Ounnett Multiple Comparison Test 

Sample Code vs Sample Code Test Stat Critical MSD OF P-Value P-Type Decision(a:5%) 

Cu Control FR_UFR1 

ANOVATable 

Source 
Between 
Error 
Total 

Distributional Tests 

Attribute 

FR_FRCP1 

GH_FR1 

CM_MC2 

Sum Squares 

0.2296989 

0.9532004 

1.182899 

Test 

0.6788 2.356 

1.662 2.356 

0.9425 2.356 

0.1225 2.356 

Mean Square 

0.05742473 

0.06354669 

Test Stat 

Variances Bartlett Equality of Variance 3.847 
Distribution Shapiro-Wilk W Normality 0.9778 

Mean Dry Biomass-mg Summary 

Sample Code Count Mean 95o/o LCL 
Cu Control 4 2.201 1.605 
FR_UFR1 4 2.08 1.848 
FR_FRCP1 4 1.905 1.528 
GH_FR1 4 2.033 1.576 
CM_MC2 4 2.179 1.969 

Mean Dry Biomass-mg Detail 

Sample Code Rep 1 Rep 2 Rep 3 
Cu Control 2.03 1.815 2.689 

FR_UFR1 1.981 1.932 2.177 

FR_FRCP1 1.579 1.887 2.037 

GH_FR1 1.929 1.697 2.14 

CM_MC2 2.063 2.357 2.201 

000-469-187-2 

0.42 6 0.5244 CDF Non-Significant Effect 
0.42 6 0.1603 CDF Non-Significant Effect 

0.42 6 0.4076 CDF Non-Significant Effect 

0.42 6 0.7580 CDF Non-Significant Effect 

OF F Stat P-Value Decision(a:So/a) 
4 0.9037 0.4865 Non-Significant Effect 

15 

19 

Critical P-Value Decision(a:1%) 

13.28 0.4271 Equal Variances 

0.866 0.9026 Normal Distribution 

95% UCL Median Min Max Std Err 

2.797 2.151 1.815 2.689 0.1874 

2.312 2.079 1.932 2.231 0.073 

2.282 1.962 1.579 2.116 0.1184 

2.49 2.034 1.697 2.367 0.1435 

2.39 2.148 2.063 2.357 0.06617 

Rep 4 

2.271 

2.231 

2.116 

2.367 

2.096 

CETIS'M v1.8.7.16 Analyst: 

Project 

Longitude 

CV% o/oEffect 

17.02o/o O.Oo/o 
7.02o/o 5.So/o 
12.43% 13.46°/o 

14.12% 7.63% 

6.07°/o 0.99% 

QA J('{j___ 
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CETIS Analytical Report 

Fathead Minnow 32Md Survival and Growth Test 

Analysis JD: 08-3266-3995 Endpoint: Mean Dry Biomass-mg 
Analyzed: 10 Jun-1612:44 Analysis: Parametric-Control vs Treatments 
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000-469-187-2 CETIS'M v1.8.7.16 

Report Date: 

Test Code: 

10 Jun-1613:51(p2 of 2) 

16477b I 09-9054-0217 

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: 19-5734-3490 Endpoint: Mean Dry Biomass-mg 

Report Date: 

Test Code: 

10 Jun-1613:51(p1 of 2) 

16477b I 09-9054-0217 

Nautilus Environmental 

CETIS Version: GETISv1.8.7 

Analyzed: 10 Jun-1612:40 Analysis: Parametric-Control vs Treatments Official Results: Yes 

Batch ID: 10-6389-4140 

Start Date: 29 Apr-16 

Ending Date: 31 May-16 

Duration: 32d Oh 

Sample Code Sample ID 

FR_UFR1 20-5103-9195 

FR_FRGP1 11-3524-6354 

GH_FR1 02-7973-9027 

GM_MG2 06-7207-0177 

Test Type: Survival-Development-Growth 

Protocol: ASTM E1241-05 (2013) 

Species: Pimepha!es prome!as 

Source: Aquatox, AR 

Sample Date Receive Date Sample Age 

27 Apr-16 09:30 28 Apr-1610:50 38h (8 "G) 

27 Apr-1611:00 28 Apr-16 10:50 37h (8 "G) 

27 Apr-1614:06 28 Apr-1610:50 34h (7.5 "G) 

27 Apr-1610:00 28 Apr-1610:50 38h (6.5 "G) 

Analyst: Krysta Pearcy 

Diluent: Mod-Hard Synthetic Water 

Brine: 
Age: 

Client Name Project 

Teck Coal 

Sample Code Material Type Sample Source Station Location Latitude Longitude 

FR_UFR1 Water Sample 
FR_FRGP1 Water Sample 

GH_FR1 Water Sample 

GM_MG2 Water Sample 

Data Transform Zeta 
Untransformed NA 

Dunnett Multiple Comparison Test 

Sample Code 

FR_UFR1 

ANOVATable 

Source 
Between 
Error 
Tota! 

vs Sample Code 

FR_FRGP1 

GH_FR1 

GM_MG2 

Sum Squares 

0.1559699 

0.5319442 

0.6879141 

Distributional Tests 

Attribute Test 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Alt Hyp Trials 

G>T NA 

Test Stat Critical 

1.178 2.287 

0.3157 2.287 

-0.6661 2.287 

Mean Square 

0.05198997 

0.04432868 

Test Stat 
Variances Bartlett Equality of Variance 2.122 
Distribution Shapiro-Wilk W Normality 0.9639 

Mean Dry Biomass-mg Summary 

Sample Code Count Mean 95% LCL 
FR_UFR1 4 2.08 1.848 
FR_FRGP1 4 1.905 1.528 
GH_FR1 4 2.033 1.576 
GM_MG2 4 2.179 1.969 

Mean Dry Biomass-mg Detail 

Sample Code Rep 1 Rep2 Rep3 
FR_UFR1 1.981 1.932 2.177 
FR_FRGP1 1.579 1.887 2.037 
GH_FR1 1.929 1.697 2.14 
CM_MC2 2.063 2.357 2.201 

000-469-187-2 

FR_UFR1_Q_04042016_N (site c 

FR_FRGP1_Q_04042016_N 

GH_FR1_WS_2016_04_27 _N 

GM_MG2_WS_20160427 _N 

Seed PMSD Test Result 

NA 16.4o/o 

MSD OF P-Value P-Type Decision(a:5%) 

0.341 6 0.2704 GDF Non-Significant Effect 

0.341 6 0.6257 GDF Non-Significant Effect 

0.341 6 0.9205 GDF Non-Significant Effect 

OF F Stat P-Value Decision(a:So/o) 

3 1.173 0.3608 Non-Significant Effect 

12 

15 

Critical P-Value Oecision(a:1°1o) 

11.34 0.5474 Equal Variances 
0.8408 0.7327 Normal Distrlbuf1on 

95o/o UCL Median Min Max Std Err CV% %Effect 

2.312 2.079 1.932 2.231 0.073 7.02°/o 0.0°/o 
2.282 1.962 1.579 2.116 0.1184 12.43% 8.43% 
2.49 2.034 1.697 2.367 0.1435 14.12% 2.26% 
2.39 2.148 2.063 2.357 0.06617 6.0?o/I) -4.77% 

Rep4 

2.231 

2.116 

2.367 

2.096 

GETIS'" v1 .8.7.16 Analyst: __ _ 



CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 19-5734-3490 Endpoint: Mean Dry Biomass-mg 
Analyzed: 10 Jun-1612:40 Analysis: Parametric-Control vs Treatments 
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Report Date: 
Test Code: 

10Jun-1613:51(p2of2) 
16477b I 09-9054-0217 

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: 

Analyzed: 

Batch ID: 

Start Date: 

Ending Date: 

Duration: 

07-0258-667 4 
23 Jun-16 13:41 

11-2629-3097 

29 Apr-16 

31 May-16 

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: 

23 Jun-16 13:42 (p 1 of 2) 

16477a I 02-6457-3210 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Krysta Pearcy 

Diluent: Mod-Hard Synthetic Water 

Brine: 

Age: 

Sample Code Sample ID Sample Date Receive Date Sample Age Client Name Project 

Control MHW 04-7656-8534 

Cu Control 04-9149-4424 

Sample Code Material Type 

Control MHW control 

Cu Control control 

Data Transform Zeta 

Untransformed NA 

Equal Variance t Two-Sample Test 

Sample Code vs Sample Code 
Control MHW 

ANOVA Table 

Source 

Between 

Error 

Total 

Distributional Tests 

Attribute 

Variances 

Cu Control 

Sum Squares 

0.5900543 
0.4949714 
1.085026 

Test 

Variance Ratio F 

29 Apr-16 

29 Apr-16 

29 Apr-16 

29 Apr-16 

Sample Source 

Control MHW 

Copper Control 

Alt Hyp Trials 

C>T NA 

Test Stat Critical 

-2.674 1.943 

Mean Square 

0.5900543 
0.08249523 

Test Stat 

5.715 

Seed 

NA 

MSD 

0.395 

DF 

1 

6 
7 

Critical 

47.47 

NA 

NA 

Teck Coal 

Station Location Latitude 

PMSD Test Result 

23.8°/o 

DF P-Value P-Type Decision(a:5%) 

6 0.9816 CDF Non-Significant Effect 

F Stat P-Value Decision(a:5%) 

7.153 0.0368 Significant Effect 

P-Value Decision(a:1o/o) 

0.1862 Equal Variances 

Longitude 

Distribution Shapiro-Wilk W Normality 0.96 0.6451 0.8105 Normal Distribution 

Mean Dry Biomass-mg ·summary 

Sample Code Count Mean 95% LCL 95% UCL Median Min Max Std Err CV% o/oEffect 
Control MHW 4 1.658 1.409 1.907 1.648 1.513 1.823 0.07838 9.45% 0.0% 
Cu Control 4 2.201 1.605 2.797 2.151 1.815 2.689 0:1874 17.02%i -32,76% 

Mean Dry Biomass-mg Detail 

Sample Code Rep 1 Rep 2 Rep3 Rep4 
Control MHW 1.513 1.535 1.76 1.823 
Cu Control 2.03 1.815 2.689 2.271 

000-469-187-1 CETIS'" v1.8.7.16 Analyst: __ _ 



CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 07-0258-6674 
Analyzed: 23 Jun-1613:41 
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Endpoint: Mean Dry Biomass-mg 
Analysis: Parametric-Two Sample 
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CETIS™ v1.8.7.16 

Report Date: 

Test Code: 
23 Jun-1613:42 (p 2 of 2) 

16477a I 02-6457-3210 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: __ _ 



CETIS Analytical Report Report Date: 

Test Code: 

10 Jun-1613:51(p1 of 2) 

16477b I 09-9054-0217 

Fathead Minnow 32~d Survival and Growth Test Nautilus Environmental 

Analysis ID: 08-6141-0632 Endpoint: Length-mm CETIS Version: CETISv1.8.7 

Analyzed: 10 Jun-1612:44 Analysis: Parametric-Control vs Treatments Official Results: Yes 

Batch ID: 10-6389-4140 Test Type: Survival-Development-Growth Analyst: Krysta Pearcy 

Start Date: 29 Apr-16 Protocol: ASTM E1241-05 (2013) Diluent: Mod-Hard Synthetic Water 

Ending Date: 31 May-16 Species: Pimephales promelas Brine: 

Duration: 32d Oh Source: Aquatox, AR Age: 

Sample Code Sample ID Sample Date Receive Date Sample Age Client Name Project 

Cu Control 04-9149-4424 29 Apr-16 29APr-16 NA Teck Coal 

FR_UFR1 20-5103-9195 27 Apr-16 09:30 28 Apr-16 10:50 38h (8 °C) 

FR_FRCP1 11-3524-6354 27 Apr-1611:00 28 Apr-16 10:50 37h (8 °C) 

GH_FR1 02-7973-9027 27 Apr-1614:06 28 Apr-1610:50 34h (7.5 °C) 

CM_MC2 06-7207-0177 27 Apr-16 10:00 28 Apr-16 10:50 38h (6.5 °C) 

Sample Code Material Type Sample Source Station Location Latitude Longitude 

Cu Control control Copper Control 

FR_UFR1 Water Sample Teck Coal FR_UFR1_Q_04042016_N (site c 

FR_FRCP1 Water Sample Teck Coal FR_FRCP1_Q_04042016_N 

GH_FR1 Water Sample Teck Coal GH_FR1_WS_2016_04_27_N 

CM_MC2 Water Sample Teck Coal CM_MC2_WS_20160427_N 

Data Transform Zeta Alt Hyp Trials Seed PMSD Test Result 

Untransformed NA C>T NA NA 7 .6o/o 

Dunnett Multiple Comparison Test 

Sample Code vs Sample Code Test Stat Critical MSD OF P-Value P-Type Decision(a:5°/o) 

Cu Control FR_UFR1 1.588 2.356 0.738 6 0.1793 CDF Non-Significant Effect 
FR_FRCP1 1.193 2.356 0.738 6 0.3062 CDF Non-Significant Effect 

GH_FR1 0.4536 2.356 0.738 6 0.6248 CDF Non-Significant Effect 

CM_MC2 0.8705 2.356 0.738 6 0.4388 CDF Non-Significant Effect 

ANOVATable 

Source Sum Squares Mean Square OF F Stat P-Value Decision(a:So/o) 
Between 0.6027454 0.1506864 4 0.7689 0.5620 Non-Significant Effect 
Error 2.939769 0.1959846 15 
Total 3.542515 19 

Distributional Tests 

Attribute Test Test Stat Critical P-Value Decision(a:1 o/o) 
Variances Bartlett Equality of Variance 4.756 13.28 0.3132 Equal Variances 
Distribution Shapiro-Wilk W Normality 0.9487 0.866 0.3481 Normal Distribution 

Length-mm Summary 

Sample Code Count Mean 95°/o LCL 95% UCL Median Min Max Std Err CV% 0/oEffect 
Cu Control 4 9.707 8.631 10.78 9.741 8.846 10.5 0.3382 6.97% 0.0% 
FR_UFR1 4 9.21 8.804 9.616 9.259 8.857 9.467 0.1276 2.77°/o 5.12o/o 
FR_FRCP1 4 9.334 8.72 9.948 9.321 9 9.692 0.1929 4.13% 3.85% 
GH_FR1 4 9.565 8.742 10.39 9.766 8.8 9.929 0.2588 5.41% 1.46o/o 
CM_MC2 4 9.435 9.115 9.754 9.403 9.267 9.667 0.1004 2.13% 2.81% 

Length-mm Detail 

Sample Code Rep 1 Rep2 Rep 3 Rep4 
Cu Control 9.75 8.846 10.5 9.733 
FR_UFR1 9.25 8.857 9.267 9.467 
FR_FRCP1 9 9 9.643 9.692 
GH_FR1 9.818 8.8 9.929 9.714 
CM_MC2 9.267 9.538 9.667 9.267 

000-469-187-2 CETIS'M v1.8.7.16 Analyst QA: JciA;._ 
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CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 08-6141-0632 Endpoint: Length-mm 
Analyzed: 10 Jun-1612:44 Analysis: Parametric-Control vs Treatments 
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CETIS Analytical Report Report Date: 

Test Code: 

10 Jun-1613:51(p1 of 2) 

16477b I 09-9054-0217 

Fathead Minnow 32~d Survival and Growth Test Nautilus Environmental 

Analysis ID: 13-2680-6365 Endpoint: Length-mm CETIS Version: CET1Sv1.8.7 

Analyzed: 10 Jun-1612:39 Analysis: Parametric-Control vs Treatments Official Results: Yes 

Batch ID: 10-6389-4140 Analyst: Krysta Pearcy 

Start Date: 29 Apr-16 

Test Type: Survival-Development-Growth 

Protocol: ASTM E1241-05 (2013) Diluent: Mod-Hard Synthetic Water 

Ending Date: 31 May-16 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 20-5103-9195 27 Apr-16 09:30 28 Apr-16 10:50 38h (8 °C) Teck Coal 

FR_FRCP1 11-3524-6354 27 Apr-1611:00 28 Apr-16 10:50 37h (8 °C) 

GH_FR1 02-7973-9027 27 Apr-1614:06 28 Apr-16 10:50 34h (7.5 'C) 

CM_MC2 06-7207-0177 27 Apr-1610:00 28 Apr-16 10:50 38h (6.5 °C) 

Sample Code Material Type Sample Source Station Location Latitude 

FR_UFR1 Water Sample Teck Coal FR_UFR1_Q_04042016_N (site c 

FR_FRCP1 Water Sample Teck Coal FR_FRCP1_Q_04042016_N 

GH_FR1 Water Sample Teck Coal GH_FR1_WS_2016_04_27 _N 

CM_MC2 Water Sample Teck Coal CM_MC2_WS_20160427_N 

Data Transform Zeta Alt Hyp Trials Seed PMSD Test Result 

Untransformed NA C>T NA NA 6.35o/o 

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 
Tota! 

Distributional Tests 

Attribute 

Variances 

Distribution 

FR_FRCP1 

GH_FR1 

CM_MC2 

Sum Squares 

0.2725007 
1.567074 

1.839575 

Test 

-0.4833 2.287 

-1.389 2.287 

-0.8786 2.287 

Mean Square 

0.09083357 

0.1305895 

Test Stat 

Bartlett Equality of Variance 2.689 
Shapiro-Wilk W Normality 0.9036 

Length-mm Summary 

Sample Code Count Mean 95°!o LCL 
FR_UFR1 4 9.21 8.804 
FR_FRCP1 4 9.334 8.72 
GH_FR1 4 9.565 8.742 
CM_MC2 4 9.435 9.115 

Length-mm Detail 

Sample Code Rep 1 Rep2 Rep 3 
FR_UFR1 9.25 8.857 9.267 
FR_FRCP1 9 9 9.643 
GH_FR1 9.818 8.8 9.929 
CM_MC2 9.267 9.538 9.667 

0.585 

0.585 

0.585 

OF 

3 
12 

15 

Critical 

11.34 

0.8408 

6 

6 

6 

95% UCL 

9.616 

9.948 

10.39 

9.754 

Rep4 

9.467 

9.692 

9.714 

9.267 

0.8870 

0.9838 

0.9487 

F Stat 

0.6956 

P-Value 

0.4421 

0.0917 

Median 

9.259 

9.321 

9.766 

9.403 

CDF Non-Significant Effect 
CDF Non-Significant Effect 

CDF Non-Significant Effect 

P-Value Decision(a:5%) 

0.5723 Non-Significant Effect 

Decision{a:1%) 

Equal Variances 

Normal Distribution 

Min Max Std Err 

8.857 9.467 0.1276 

9 9.692 0.1929 

8.8 9.929 0.2588 
9.267 9.667 0.1004 

Project 

Longitude 

CV% %Effect 

2.77o/o 0.0% 

4.13°/o -1.34% 

5.41% -3.85°/o 

2.13% -2.44% 

000-469-187-2 CETIS™ v1.8.7.16 101.-.-
QA: J 1..f/1 
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CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis 10: 13-2680-6365 Endpoint: Length-mm 
Analyzed: 10 Jun-16 12:39 Analysis: Parametric-Control vs Treatments 
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Report Date: 

Test Code: 

10Jun-1613:51(p2of2) 

16477b I 09-9054-0217 

Nautilus Environmental 

CETIS Version: CET1Sv1.8.7 

Official Results: Yes 
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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: 

09-0339-8496 

23 Jun-1613:41 

11-2629-3097 

29 Apr-16 

31 May-16 

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: 

23 Jun-16 13:41 (p 1 of 2) 
16477a I 02-6457-3210 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Krysta Pearcy 

Diluent: Mod-Hard Synthetic Water 

Brine: 

Age: 

Sample Code Sample ID Sample Date Receive Date Sample Age Client Name Project 

Control MHW 

Cu Control 

Sample Code 

Control MHW 

Cu Control 

Data Transform 

Untransformed 

04-7656-8534 

04-9149-4424 

Material Type 

control 

control 

Zeta 

NA 

Equal Variance t Two-Sample Test 

Sample Code vs Sample Code 

Control MHW Cu Control 

ANOVA Table 

Source 

Between 

Error 

Total 

Distributional Tests 

Attribute 

Variances 

Sum Squares 

0.01814508 

1.654808 

1.672953 

Test 

Variance Ratio F 

29 Apr-16 29 Apr-16 

29 Apr-16 29 Apr-16 

Sample Source 

Control MHW 

Copper Control 

Alt Hyp Trials Seed 

C>T NA NA 

Test Stat Critical MSD DF 

0.2565 1.943 0.722 6 

Mean Square OF 

0.01814508 1 

0.2758014 6 

7 

Test Stat Critical 

4.866 47.47 
Distribution Shapiro-Wilk W Normality 0.9419 0.6451 

Length-mm Summary 

Sample Code Count Mean 95% LCL 95°/o UCL 
Control MHW 4 9.802 9.315 10.29 
Cu Control 4 9.707 8.631 10.78 

Length~mm Detail 

Sample Code Rep 1 Rep2 Rep 3 Rep4 
Control MHW 9.4 10.14 9.8 9.867 
Cu Control 9.75 8.846 10.5 9.733 

NA Teck Coal 

NA 

Station Location Latitude Longitude 

PMSD Test Result 

7.36% 

P-Value P-Type Decision(a:5o/o) 

0.4031 CDF Non-Significant Effect 

F Stat P-Value Decision{a:5%) 

0.06579 0.8061 Non-Significant Effect 

P-Value Decision(a:1%) 

0.2264 Equal Variances 

0.6300 Normal Distribution 

Median Min Max Std Err CVo/o 0/oEffect 

9.833 9.4 10.14 0.1533 3.13°/o 0.0% 
9.741 8.846 10.5 0.3382 6.97o/o 0.97% 

000-469-187-1 CETIS'M v1.8.7.16 Analyst: __ _ 



CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 09-0339-8496 Endpoint: Length-mm 
Analyzed: 23 Jun-1613:41 Analysis: Parametric-Two Sample 
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Report Date: 
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16477a I 02-6457-3210 
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CETIS Analytical Report Report Date: 

Test Code: 

10 Jun-1613:51(p1 of 2) 

16477b I 09-9054-0217 

Fathead Minnow 32-d Survival and Growth Test Nautilus Environmental 

Analysis ID: 03-3764-2480 

Analyzed: 10 Jun-1612:44 

Batch ID: 10-6389-4140 

Start Date: 29 Apr-16 

Ending Date: 31 May-16 

Duration: 32d Oh 

Sample Code Sample ID 

Cu Control 04-9149-4424 

FR_UFR1 20-5103-9195 

FR_FRCP1 11-3524-6354 

GH_FR1 02-7973-9027 

CM_MC2 06-7207-0177 

Sample Code Material Type 

Cu Control control 

FR_UFR1 Water Sample 

FR_FRCP1 Water Sample 

GH_FR1 Water Sample 

CM_MC2 Water Sample 

Data Transform Zeta 
Untransformed 

Fisher ExacttBonferroni-Holm Test 

Sample vs Sample 

Cu Control FR_UFR1 

Cu Control FR_FRCP1 
Cu Control GH_FR1 

Cu Control CM_MC2 

Data Summary 

Sample Code NR 

Cu Control Negaflve Contr 54 

FR_UFR1 55 

FR_FRCP1 56 

GH_FR1 54 

CM_MC2 58 

Proportion Normal Detail 

Sample Code Rep 1 
Cu Control 1 
FR_UFR1 

FR_FRCP1 

GH_FR1 

CM_MC2 

Proportion Normal Binomials 

Sample Code Rep 1 
Cu Control 12/12 

FR_UFR1 12/12 
FR_FRCP1 14/14 
GH_FR1 11/11 
CM_MC2 15/15 

000-469-187-2 

Endpoint: Proportion Normal CETIS Version: CET!Sv1.8.7 

Analysis: STP 2x2 Contingency Tables Official Results: Yes 

Analyst: Krysta Pearcy Test Type: Survival-Development-Growth 

Protocol: ASTM E1241-05 (2013) Diluent: Mod-Hard Synthetic Water 

Species: Pimephales promelas Brine: 

Source: Aquatox, AR Age: 

Sample Date Receive Date Sample Age Client Name Project 

29 Apr-16 29 Apr-16 NA Teck Coal 

27 Apr-16 09:30 28 Apr-16 10:50 38h (8 °C) 

27 Apr-1611:00 28 Apr-16 10:50 37h (8 °C) 

27 Apr-16 14:06 28 Apr-16 10:50 34h (7.5 °C) 

27 Apr-16 10:00 28 Apr-16 10:50 38h (6.5 °C) 

Sample Source Station Location Latitude Longitude 

Copper Control 

Teck Cea! FR_UFR1_Q_04042016_N (site c 

Teck Coal FR_FRCP1_Q_04042016_N 

Teck Coal GH_FR1_WS_2016_04_27 _N 

Teck Coal CM_MC2_WS_20160427 _N 

Alt Hyp Trials Seed Test Result 

C>T NA NA 

Test Stat P-Value P-Type Decision(a:5°/o} 

0.5091 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 Prop R %Effect 

0 54 1 0 0.0% 
1 56 0.9821 0.01786 1.79°/o 
0 56 0 0.0% 
0 54 0 0.0% 
0 58 0 0.0% 

Rep 2 Rep3 Rep 4 

1 1 1 

0.9286 1 

Rep2 Rep 3 Rep4 

13/13 14/14 15/15 

13/14 15/15 15/15 

15/15 14/14 13/13 

15/15 14/14 14/14 

13/13 15/15 15/15 

CETIS'M v1.8.7.16 Analyst: __ _ 



CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 03-3764-2480 Endpoint: Proportion Norma! 
Analyzed: 10 Jun-1612:44 Analysis: STP 2x2 Contingency Tables 
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Report Date: 

Test Code: 

10 Jun-1613:51(p2 of 2) 

16477b I 09-9054-0217 

Nautilus Environmental 

CETIS Version: CETISv1 .8.7 
Official Results: Yes 

Analyst: __ _ 



CETIS Analytical Report Report Date: 

Test Code: 

10 Jun-1613:51(p1 of 2) 

16477b I 09-9054-0217 

Fathead Minnow 32-d Survival and Growth Test Nautilus Environmental 

Analysis ID: 03-2411-5624 

Analyzed: 10 Jun-1612:40 

Batch ID: 10-6389-4140 

Start Date: 29 Apr-16 

Ending Date: 31 May-16 

Duration: 32d Oh 

Sample Code Sample ID 

FR_UFR1 20-5103-9195 

FR_FRCP1 11-3524-6354 

GH_FR1 02-7973-9027 

CM_MC2 06-7207-0177 

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_FRCP1 

FR_UFR1 GH_FR1 

FR_UFR1 CM_MC2 

Data Summary 

Sample Code NR 

FR_UFR1 Upstream Contr 55 
FR_FRCP1 56 
GH_FR1 54 
CM_MC2 58 

Proportion Normal Detail 

Endpoint: Proportion Normal CETIS Version: CETISv1.8.7 

Analysis: STP 2x2 Contingency Tables Official Results: Yes 

Analyst: Krysta Pearcy Test Type: Survival-Development-Growth 

Protocol: ASTM E1241-05 (2013) Diluent: Mod-Hard Synthetic Water 

Species: Pimephales promelas 

Source: Aquatox, AR 

Sample Date Receive Date 

27 Apr-16 09:30 28 Apr-16 10:50 

27 Apr-1611:00 28 Apr-16 10:50 

27 Apr-16 14:06 28 Apr-1610:50 

27 Apr-1610:00 28 Apr-16 10:50 

Sample Source 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Alt Hyp Trials 

C>T NA 

Test Stat P~Value 

1 1.0000 

1.0000 

1.0000 

R NR+ R 

1 56 

0 56 
0 54 

0 58 

Seed 

NA 

P-Type 

Exact 

Exact 

Exact 

Prop NR 

0.9821 

1 

Brine: 

Age: 

Sample Age Client Name 

38h (8 'C) Teck Coal 

37h (8 'C) 

34h (7.5 'C) 

38h (6.5 °C) 

Station Location 

FR_UFR1_Q_04042016_N (site c 
FR_FRCP1_0_04042016_N 

GH_FR1_WS_2016_04_27_N 

CM_MC2_WS_20160427_N 

Latitude 

Test Result 

Decision(a:5%) 

Non-Significant Effect 

Non-Significant Effect 

Non-Significant Effect 

Prop R %Effect 

0.01786 O,Oo/o 

0 -1.82% 
0 -1.82% 
0 -1.82% 

Project 

Longitude 

Sample Code Rep 1 Rep2 Rep 3 Rep4 
FR_UFR1 1 0.9286 1 1 

FR_FRCP1 

GH_FR1 

CM_MC2 

Proportion Normal Binomials 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 
FR_UFR1 12/12 13114 15115 15115 
FR_FRCP1 14114 15115 14114 13113 
GH_FR1 11111 15115 14114 14114 
CM_MC2 15/15 13/13 15115 15115 

000-469-187-2 CETJS™ v1.8.7.16 Analyst:. __ _ 



CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 03-2411-5624 Endpoint: Proportion Normal 
Analyzed: 10 Jun-1612:40 Analysis: STP 2x2 Contingency Tables 

Graphics 

'' [ • • • • 
... 
. J 
,, ~ 

000-469-187-2 CETIS'M v1.8.7.16 

Report Date: 

Test Code: 

10Jun-1613:51(p2of2) 

16477b I 09-9054-0211 

Nautilus Environmental 

CETIS Version: CET!Sv1.8.7 

Official Results: Yes 

Analyst: __ _ 



CETIS Analytical Report Report Date: 

Test Code: 

23 Jun-1613:42 (p 1 of 1) 

16477a I 02-6457-3210 

Fathead Minnow 32wd Survival and Growth Test Nautilus Environmental 

Analysis ID: 17-0855-7555 

Analyzed: 23 Jun-16 13:41 

Batch ID: 11-2629-3097 

Start Date: 29 Apr-16 

Ending Date: 31 May-16 

Duration: 32d Oh 

Sample Code Sample ID 

Control MHW 04-7656-8534 

Cu Control 04-9149-4424 

Sample Code Material Type 

Control MHW control 
Cu Control control 

Data Transform Zeta 
Untransformed 

Fisher Exact Test 

Sample vs Sample 
Control MHW 

Data Summary 

Sample Code 

Cu Control 

NR 

Control MHW Negative Contr 59 
Cu Control Dilution Water 54 

Endpoint: Proportion Normal CETIS Version: CETISv1.8.7 

Analysis: Single 2x2 Contingency Table Official Results: Yes 

Analyst: Krysta Pearcy Test Type: Survival-Development-Growth 

Protocol: ASTM E1241-05 (2013) Diluent: Mod-Hard Synthetic Water 

Species: Pimephales promelas Brine: 

Source: Aquatox, AR Age: 

Sample Date Receive Date Sample Age Client Name Project 

29 Apr-16 29 Apr-16 NA Teck Coal 

29 Apr-16 29 Apr-16 NA 

Sample Source Station Location Latitude Longitude 

Control MHW 

Copper Control 

Alt Hyp Trials Seed Test Result 

C>T NA NA 

Test Stat P-Value P-Type Decision(a:5o/o) 

1 1.0000 Exact Non-Significant Effect 

R NR+ R Prop NR Prop R °lo Effect 

0 59 1 0 0.0% 
0 54 1 0 o.0°1o 

Proportion Normal Detail 

Sample Code Rep 1 Rep 2 Rep3 Rep4 
Control MHW 

Cu Control 

Proportion Normal Binomials 

Sample Code 

Control MHW 

Cu Control 

Graphics 

0.0 

000-469-187-1 

• 

Rep 1 
15/15 

12/12 

Rep 2 

14/14 

13/13 

• 

Rep 3 

15/15 

14/14 

Rep4 

15/15 

15/15 

CETIS'M v1.8.7.16 Analyst: __ _ QA: __ _ 



 

 

APPENDIX E – Oncorhynchus mykiss Toxicity Test Data 



Embryo-Alevin Test Summary Sheet 

Client: 

Work Order No.: 

Teck 

16473 

Test Date: April 28 - May 25, 2016 

Test Species: Oncorhynchus mykiss 

Sample Information: 

Sample ID: Various - see table below 

Sample Date: April27, May4, May 11, & May 18, 2016 

Date Received: April 28, May 5, May 12, & May 19, 2016 

Sample Volume: (1 - 8) x 20 L per refresh 

Dilution Water: 

Type: Dechlorinated Tap Water 

Hardness (mg/L CaC03): 8 - 10 

Alkalinity (mg/L CaC03): 5-8 

Test Organism Information: 

Batch No: 042816 

Source: _,T_,,e"'d_,,'s-'T"r"ou"'t""F_,,a,,,rm=(C=am=p"be"'l"I L"'a"k"'eL) ______ Number male broodstock used: _4 __ 

Loading Density: _,1~.1"'4'-"-'-/ L=-. ______________ Number female broodstock used: _4 __ 

SOS Reference Toxicant Results: 

Reference Toxicant ID: RTE84 

Stock Solution ID: 15S03 

Date Initiated: April 28, 2016 

7-d EC50 (95% CL): 5.5 (5.0 - 5.8) mg/L SDS 

Reference Toxicant Mean and Range: 4.1 (2.1 - 8.0) 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: 

Issued November 25, 2008; Version 1.0 

40 

Survival(%) Viability(%) Length (mm) Wet weight (mg) 
(Mean± SD) (Mean± SD) (Mean± SD) (Mean± SD) 

82.1±8.8 77.0±10.1 19.1 ± 0.5 94.6 ± 5.3 

69.2 ± 15.5 '§ 62.5 ± 11.3 '§ 19,7±0.4 97.6 ± 2.0 

84.8 ± 6.5 77.9 ± 5.9 19.8 ± 0.2 97.1±3.4 

66.1 ±10.4'§ 61.1±6.4 '§ 19.0 ± 0.4 t§ 96.6 ± 4.7 

62.7 ± 10.3 '§ 59.3 ± 10.7'§ 19.9 ± 0.2 95.8 ± 6.5 

66.1±8.7'§ 59.5 ± 6.7 '§ 19.5 ± 0.5 102.1 ±7.3 

70.5±7.1 § 62.6 ± 8.8 '§ 19.5 ± 0.2 105.0 ± 3.0 

55.8 ± 3.9 '§ 50.8 ± 2.8 '§ 20.1±0.5 106.7 ± 12.4 

60.2 ± 9.0 '§ 56.1±6.3 '§ 19.5 ± 0.3 95.8 ± 7.5 

69.0 ± 7.2 '§ 61.6 ± 7.0 '§ 19.8 ± 0.3 97.7 ± 3.5 

" lndrcates 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: _____ ,__(f.,_' _"_e_l~~.,_/_!_b_ 

Nautilus Environmental 



Client: 
Sample ID: 
Work Order#: 

(i) r~_\lfR\ 
Concentration 

toO 

@ &\-\- EifZ 7-
Concentration 

100 

CB fR_F(\CJ'\ 
Concentration 

00 

Initials 

Embryo-Alevin Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

/D •I 

Al 

Start Date & Time: ~ '}d--~ @'I btflA 
Stop Date & Time: i,J\0 'IL \? \?,Wit\ 

Test Species: Oncorhynchus: : 

Cj;<J 

5--. L-
"),.,'?-::::. 

,fr> 

Thermometer: T:z.p -7- DO meter: ;)o' 'Z... pH meter: pl/- I Conductivity meter: C - L 

I Hardness* 
I Alkalinitv* 
• mg/L as CaC03 

Sample Description: 

Comments: 

Version 1.2 Issued October 6, 2015 

Control \:\1-_V.~-< G,t\_~1.. 1'(1. _ ff.(.Vi. 
lo Wt 13t Z-'\·Z. 

Analysts: ~ 't't~ ~ 

" I~ 138 l~i.\ Reviewed by: !J(f(.L . 
Date reviewed: qLwie. '7-1 (j., 

(J)VL , . I 
''&-h~,fll\OJ\llA\,'S<l.Yi k~ ,'l\\I ~t~@ Ci{'c.;r; roliM!i6\ II<> fft, 11~ O:l<W' 

C\tl;I', cdawrw.-.~. SC.wt ~'>'-, w;i e.l~ 

Nautilus Environmental Company Inc. 



Client: 
Sample ID: 
Work Order#: 

® f: "- M.c "2--
concentration 

lOO 

Initials 

Embryo-Alevin Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

Thermometer: T;,,p ~-z... DO meter: ;)o .- 'L pH meter: fJ I{ - ( Conductivity meter: ( - L 
"-Lf _ca,1,. 

'l&._.Ceatlol 
I Hardness* U1. 
I Alkalinitv* ISL 
* mg/Las CaC03 

Sample Description: 

Comments: 

Version 1.2 Issued October 6, 2015 

/)..\'\-~ €11-\l.c..1. 
lhi.1- Z.'.f-2. 

IS'o 1&2.. 

e;_ l'JI(...<.. 

l'fO .,,. 
Analysts: J y 'f~ ,+::::, 
Reviewed by: '](}(A_ . 

Date reviewed: 71.foH~ vf {; 
Q 

o.~f.N( ' 1,1:1\\M(\y,1:, ,'.i9'M_ ~~<, \ ~ !lc\.0\1'.\ 

Nauti!us Environmental Company Inc. 



Client: 
Sample ID: 
Work Order#: 

Concentration 

Initials 

Concentration 

Initials 

Embryo-Alevin Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

Start Date & Time: ~ ·1 b e (blfti/,... 
Stop Date & Time: ~ Jbk'Boo"-

Test Species: Oncothyrichus :: 

Thermometer: T:,q::i.::::!:- DO meter: Do·· 'Z.... pH meter: pl/ - I Conductivity meter: C: - 2-

~ 8011tiol 
I Hardness* ~~ 
I Alkalinitv" J!t.e-11'-
• mg/L as CaC03 

Sample Description: 

Comments: 

Version 1.2 Issued October 6, 2015 

CV.. ""1. u._u:o!'.S• N 

;.(,(, U!2. 
\tt,, il>o 

Analysts: 

Reviewed by: 
Date reviewed: -<'.~f-<=· -,..--e_-±~/f{; 

"V I 

Nautilus Environmental Company Inc. 



Client: 
Sample ID: 
Work Order#: 

0(
0 

(v /v I 
Concentration 

lC\l\iV<> \ 

© Ct\\.. 1217-L 
Concentration 

loo 

Initials 

@ H-_feu>i 
Concentration 

· Embryo-Alevin Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

Start Date & Time: -1¥6 \ ?tit 1 'k.>i(o f! I b<Jsh 
Stop Date & Time: fi.\Wjl /{fu @ ~ 

Test Species: Oncorhynchus mykiss 

10:~ [0-

'4-0 :+o 

Thermometer: -t~,.,,,o- 2;, DO meter: \)o- \ \?;? pH meter: 10 H - l / '2:> Conductivity meter: C - l / _3. 
' 

Control t:R...\j = \-1"> fs-1-1-EJ~ '?.-to RF<>cf"H· 
I Hardness* lO 121. is-u z.2{, 
I Alkalinitv* ~ 1\2- 138 lS"z. 

Analysts: 

• · mg/Las CaC03 

Sample Description: 

Comments: 

Version 1.2 Issued October 6, 2015 
Nautilus Environmental Company Inc. 



Client: 
Sample ID: 
Work Order#: 

· Embryo-Alevin Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

Start Date & Time: ~()Cl\ '2-R, I '2-aiio f? I Vfch 
Stop Date & Time: ~ ~) l-S ff' 1: j)oo\,, 

Test Species: Oncorhynchus mykiss 

@i k\\.ft~. l:;'/'J) :{l.ri!,.l.---------~-="-----------,-c=----1 
Concentration 

loo 

Thermometer: 'T'<~ DO meter: \)o-- \ \ :Z 
~ 

pH meter: 10 H - l / 'l, Conductivity meter: C.- l / _3. 
' 

• mg/L as CaC03 
I C(o Reviewed by: ;j15'(A 

Date reviewed: -6-<>1-~-,,..-..,.~r_,~_,,t, __ 

~© O£w.=i rnlov.<ttss, c;owe.. .kvii\"s i'"° ochw ® cla:Ar, l.."1\.1\ "1tl.lilw1 ~ ot&\\ ,,..,, odov Sample Description: 

Comments: 

Version 1.2 !ssued Octobers, 2015 
Nautilus Environmental Company Inc. 



Client: 
Sample ID: 
Work Order#: 

Concentration 

Initials 

Concentration 

Initials 

Embryo-Alevin Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

Start Date & Time: !¥r'1 \ '}.R, I 'k>i~ e I ~/+ch 
Stop Date & Time: W.011!)1..Sfl!, f2 \?,\lO\.,. 

Test Species: Oncorhyhchus mykiss 

Thermometer: {>!.~ DO meter: \)o- \ \ '2 pH meter: r H - l I "2, Conductivity meter: (_- \ I J. 

Hardness* 
Analysts: '-l'\1.- , \4..

1 
f!WO 

Alkalini * Reviewed by:~ , 
Date reviewed: ;~~ 1"1/fa 

~ 1 
ea_~,® ~. ~ '1dtowi1L ..1tM;1rJ11 , ~iK, rt>J t>(ti 

* mg/L as CaC03 

Sample Description: 

·A, 

~ t\~!I( c~\~(~ ~\rM ~~"•""" . ' 
Comments: 

Version 1.2 Issued October 6, 2015 Nautilus Environmental Company Inc. 



Client: 
Sample ID: 
Work Order#: 

FR~fRCP\ 
Concentration 

100 

Initials 

Embryo-Alevin Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

\ f<:.-\Z Start Date & Time: .Pwr\\ 2.\j 'lo\ lo C? l ~'tOL\ 
- ' (\lcif).,··'"> ) Stop Date & Time: ~ ~ I!~ (' \300"-

!'c'i ]~ ' Test Species: Oncorhynchus mykiss 

q.q 

IS·<> 
re..,/ tt .. , "V'l q., 
~I 8·1 9--'S 

s-q7 S'Cft-
"'°' (>-. \""- \C(,, 

Thermometer: {~·-?> DO meter.· ':°'<:> / If 2 ·~ \ / 1 /? --1--'- •·' 2 pH meter: pi' 1 - 2 Conductivity meter: C - \ > 

Hardness* 
Analysts: 

Reviewed by:-~:;:]~· CtL ____ _ 
Date reviewed: "[ttvce_ 'r//h 

<cJ I 

Alkalini * 
* mg/L as CaC03 

Sample Description: 

Comments: 

Version 1.2 Issued October 6, 2015 
Nautilus Environmental Company Inc, 



Client: 
Sample ID: 
Work Order#: 

<:s-H~c 
Concentration 

LOO 

tV~\-\L\ 
Concentration 

LG>'D 

Initials 

Thermometer: 

Hardness* 
Alkalini * 

• mglL as CaC03 

Sample Description: 

Comments: 

Version 1.2 Issued October 6, 2015 

Embryo-Alevin Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

StartDate&Time: /.\er\\ 1\3, 'l.o1\o<? l\:i"{ob, 
Stop Date & Time: 1)1.W.~ L~ ffb I" i?,oc\i\ 

Test Species: Onco~ ynchus mykiss 

Analysts: 

Nautilus Environmental Company Inc, 



Client: 
Sample ID: 
Work Order#: 

Embryo-Alevin Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

® CM-MC.1 J cl) 1--.......-.-.--~-.,---;-;---r--~"'---,--~:----r--~,_----.---;::-~--i 
Concentration 

c1. ~1·) 

Initials 

Concentration 

Initials 

Concentration 

Initials 

Thermometer: t~ DO meter: \)<;i / I ( ) 

""'-
pH meter: p\-1-1 /) Conductivity meter: C - \ {3, 
\ ..• •" Con>fol ~(1.-l<>C Lt-W5SLfo 

I Hardness* / Ub ., q~ 
Analysts: 

I Alkalinitv' ,( 1q4 \<;;?. 
• mg/L as CaC03 

Reviewed by: (f@i. . 
Date reviewed: vtA.1/LC J{f!O 

Sample Description: © ~' ~~ "\elloi..i~. 11\l) !!ilov.r ' il\&I Wt1 ©tl(w' (1)\q.,r.~n. \Mi od!Mf. WI Wi' 
Comments: 

Version 1.2 Issued October 6, 2015 
Nautilus Environmental Company Inc. 



Client: 
Sample ID: 
Work Order #: 

LoA{l'D \ 
Concentration 

Ci'.o 11\i) 

© fR._. \lf;'Z \ 
Concentration 

<il G 1-L r;i<., 1.--
concentration 

loo 

Embryo-Alevin Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

Start Date & Time: ~pC1 \ :"2,e 1 '"WI b @ /b'iO"' 
Stop Date & Time: !WA~ Th I(~ (" ~3 COIA 

Test Species: Oncorh ~ chus mykiss 

\').<;> 

'\." 
'"l-.' "!· :z. -'f • 3 ~-;., 

'.!,"" ".1-c:l· . .-...,::y 21; 'l?l-
VJ... II- A ::iw ~ i'.<... 

Thermometer: fe"-1'-.3 DO meter: Do-l 13. pH meter: pH -1 \ 3 Conductivity meter: C.-1 I 3:, 

Control f\2_ l.\\'\li /,\,\\- Gj!.7- l'\t- f\l.C-1''1 Analysts: 
Hardness* ~ \30 l'tl'i 2-'IO 
Alkalinitv* 4 HO B2. IS:b 

* mg/L as CaC03 

Sample Description: 

Comments: 

Version 1.2 Issued October 6, 2015 Nautilus Environmental Company Inc. 



© 

@ 

® 

Client: 
Sample ID: 
Work Order #: 

G-i-1-12(!..L 
Concentration 

{oO 

Initials 

lS '1- -H Cl 

Initials 

Embryo-Alevin Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

~S) 
start Date & Time: l?-p6 I ·J.,e , ·1-01 b @lb'-\ oh 
Stop Date & Time: 11AM lSl!b e t ~.o'l-

Test Species: Oncorhynchus mykiss 

!S·O 
'i.,S '1/S 
g.2 8· 

(;;2,,b 

~ ii" \O:.L \L 

1!;·0 

((h Jo"P '/}' 9. (., 
i .. o 8·Z. ,,, <:J , I <g.2 

1n 3 i z_,,,, 312 
R :JN 

~. 
1<;·0 ~~.o 

'1.r 'lb 'l·i-
,p..., I r-.1 <N! i-3 'l;.3 s .. ~ g.4 

:lb\, 51;:? S'tO S't:if> 
:JIN It(, R. 

11:;·0 
10.,c 9.1o 

if'"' '6"2 £ ~ 
31? 31'1 

,()-.. ;:!IA\ ·v.c 

Thermometer: fe"-1'-.3 DO meter: l)o--l 13. pH meter: 12H -l \ 3, Conductivity meter: C.-1 I 3> 
'" -F~~ 

I 
ceucrorfi... litl\.. b\?l. E;v_ur< e.t-WU..'I.. 

Hardness* 3Zi. lS' B -t.*18 lb-0 I Alkalinlfu* 170 17>1., l'IO Lob 

Analysts: 

* mg/L as CaC03 

Sample Description: 

Comments: 

Version 1.2 Issued October6, 2015 
Nautilus Environmental Company Inc. 



Client: 
Sample ID: 
Work Order#: 

Embryo-Alevin Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

start Date & Time: f?-p6 I ·2,f$ . "l...ol b @ lb'-\oi,._ 
Stop Date & Time: W\pv;jlSlfli ~ \~co\.. 

Test Species: Oncorhynchus mykiss 

@ (M-~CL f001--~~-,---=-~-,-~--=---.~=="--..,---::=-=--.---::;:--:,----r--::::-=---J 
Concentration 

I 
I 

(i'.o vlv) 
\)·() !'>. 0 

i,QQ q.i, 9.b "\"S 
J-\ I'- j i·2- i I g.z 8-Z. 

:(11,... 13(b >'() Siu. 
;h :llN µ.. tL 

Concentration 

Initials 

Concentration 

Initials 

Thermometer: fe"{?·-.3 DO meter: \)o·-l 13, 
R 

pH meter: pH -l ! 3 Conductivity meter: C.-1 I '.!> 

CoDlr61 
Hardness* / 

Alkalinitv* 
• mg/Las CaC03 

Sample Description: 

Comments: 

Version 1.2 Issued October 6, 2015 

Cl'\,. IV\( I.. t..t_LCOSS Ul-
'Z.'1"1. Z'llf 

13<.. IS"if 

Analysts: 

Reviewed by: :J&a...- . 
Date reviewed: 1u vt..c..-1(; 

<J 

Nautilus Environmental Company !nc. 



Client: 
Sample ID: 
Work Order#: 

Concentration 

Initials 

CY Concentration 

Initials 

Embryo-Alevin Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

Start Date & Time: l\9~\ 7.& llb C: !bl.lo\,._ 
Stop Date & Time: ~25 H• e \J,Ooil\ 

Test Species: Oncorhynchus mykiss 

Thermometer: i:e,,.~-) DO meter: 'VI>-' I> pH meter: y\\-\1~ Conductivity meter: (.- 1 1~ 
-~---

Contr?J; Analysts: 
Hardness"' 
Alkalinity* Reviewed by: :'.J W . 

Date reviewed: ====<~J~=IJ.="'=e.,==n;:r G=== 
* mg/L as CaC03 

Sample Description: 

Comments: 

Version 1.2 Issued October 6, 2015 Nautilus Environmental Company Inc. 



Client: 
Sample ID: 
Work Order#: 

,, 1°(. L11fJ) 
@Lt•~ 

Concentration 

100 

Initials 

6\1~\lc.1 
Concentration 

Initials 

Embryo-Alevin Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

Start Date & Time: il<Q;\ U /[b C lb!.l{l\._ 
Stop bate & Time: ~<.S jib I? ;JI'<\"- \3(µJt,.. 

Test Species: Oncorhynchus mykiss 

Thermometer: i:ew-.~-) DO meter: 'VO-'!-<, Conductivity meter: ~(_'---1-"13'----

Hardness* I Control 1----1---~ j> Analysts: \L 
~------

Alkalinity* 
Reviewed by: jJ(j[L , 

Date reviewed: Ju""- 'f-) lh 
I 

* mg/Las CaC03 

Sample Description: 

Comments: 

Version 1.2 Issued October 6, 2015 
Nautilus Environmental Company Inc. 



® 

Client: 
Sample ID: 
Work Order#: 

Concentration 

Embryo-Alevin Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

Start Date & Time: i>.Q~\ ?,J, /[b C lbtll>\... 
Stop bate & Time: ~'l.S (lb €' \3,0011\ 

Test Species: Oncorhynchus mykiss 

Initials ~!Iv 

Concentration 

Initials 

Thermometer: "te<N\~-) DO meter: \)\)--' h pH meter: \)\\-\( ~ 

I :r;~1--- I Control 
Hardness* 
Alkalinity* 

* mg/L as CaC03 

Sample Description: 

Comments: 

Version 1.2 Issued October 6, 2015 

Conductivity meter: _,,C.:_-_
1-"/:S'----

Analysts: 

Reviewed by: _<Ji~·-'Gf.i_~----
Date reviewed: --1(;'+7 {,l;_;..,,._e---'1'-1-'-'/ k::__ 

Nautilus Environmental Company Inc. 



/ 

/ 

/ 

Client: 
Sample ID: ( \twioct\) 
Work Order #: 

Concentration Rep 

o/0 (J)v) \ 1. 

C.On.rA .fl 1 0 u 
2 
3 
4 

/92> 1 
FR-uW\ 2 

3 
4 

c:..f-\_E;RZ- 1 
r~o 2 

3 
4 

7=f<" _ f-R<PI 1 
{00 2 

3 
4 

t.::1-1 H< \ 1 
100 2 

3 
4 

r.: Li ?:({. L. 1 
too 2 

3 
4 

E. \t (..\(.,\ 1 
[OO 2 

3 
4 

lAI' - l"{(.Z,.. 1 
IA90 2 

3 I J . 

4 • J •V,I 

Tech Initials \((.., }}.. 

Comments: 

Embryo~Alevin Toxicity Test 
Daily Mortality 

Start Date & Time: ~ ~L, ('.? lb lf1>k. 
Stop Date & Time: ~LS(lli~O~ 

Test Species: Oncorhynchus mykiss 

Day of Test - No. of Mortalities Total Dead 

) 41 s b 1 b 9 
Eggs/Embryos/ 

lo I I p.., Alevins 

v 0 0 2.. v 0 I D D v s 
I 0 I l I u > 

0 0 .:> 0 D 0 

I 0 I ,i, I ::> '/ 3 
I 1 / ' l I 0 \ g 
0 7~ 0 0 I u 4-

,, l I I v 0 I I Lt 
'l. 2.. ':'.? I• 1... I 0 II 
0 0 0 6 0 D D 0 

0 I f ""' 
1,.. 

0 D 0 ' I 

1 \ l'-&V ().__ 0 l.f 
,\ (J v -z,. 0 '1,.. 

' , v , I 'S :i.. b 
2- IQ D I (I ~ 

t I \J Iii' n· I " - 0 -i-
? IJ <; 12 ... i (;, I 0 IS' 
0 fl () !<. 'I 0 0 0 } l.t 
0 .a><o i !': 0 '2 2.. 0 0 5 
i D > "-..r- 0 0 I 0 'V S" 
D 0 e 'f<..;$1 I l :) i B 

~ if<-,k tp i 0 ;:, 0 -::i. ~ 

'l.. ~!: ~ 1Q 0 .~ I '$ 
~ 

I V<...J1t i 0 v 
I "l./ \ u (, 

'" I ~( I l D 0 0 ('.) '-f 
1 I ~;, u r() l 

0 0 if 
0 l \ . (.) a 0 1 
0 I 0 I ro I " 3 u 

I 
n 0 k I {) <D \ lf 
0 '7--' '> b. I I q 
0 I ' 0 fJ \V () > 

'\ I ! 0 0... 10 ' ! <S II 
/<"" iii ~ ltL !'I-' t\- ,'f'> A- µ, l\J\\M..., 14..-

Reviewed by: J@G.__ Date reviewed: 3u ~ T / (h 
Version 1.1 Issued Octob'°'er"."""'.,,-5 ----=------- ~ Nautilus Environmental Company !nc. 



Client: 
Sample ID: 
Work Order #: 

Concentration Rep 

o/0 (Jv) \ 1. 
,,.; ... "'/-I 1.- 1 '\;AL 1 0 D ,. 

too 2 
3 
4 

/9.:> 1 
LLLCi">'S~ 2 

3 J 

4 w ,ii 

1 
2 
3 
4 
1 
2 
3 
4 
1 
2 
3 
4 
1 
2 
3 
4 
1 
2 
3 
4 
1 
2 
3 
4 

Tech Initials \rt, a.. 

Comments: 

Reviewed by: JGtc-
versian 1.1 Issued October 6, 2015 

Embryo-Alevin Toxicity Test 
Daily Mortality 

Start Date & Time: ~ ¥-(. @ /{,1f1,l.,._, 
Stop Date & Time: 1'\,...iJZSftlBOOh 

Test Species: Oncorhynchus mykiss 

Day of Test - No. of Mortalities Total Dead 

' L\ 5 b 1 <) 9 
Eggs/Embryos/ 

0 10 I \ \L- Alevins 

0 J... J "-(. I. () 0 .9 0 0 l\I 
I 

~ L{' 2- I 0 j ii ,,_. 
() 0 ':? 'L) D '-' 0 1 
0 I r { I I s 
I I u_ :3 2. 0 ~ ru 0 ~ I-- t) D " 0 I ?, I fJ 

~ I \ ~ss l J 

/. l '2.- v I <> 'J ., ' ·u I.I; 

,,._ 
~ R. \CL. /}- \'L A fc> 'fl, \.i\WJ ..... 

Date reviewed: 1 ec "'~ ·9- /lb 
~-fCJ~_;;__:,N~a~~~Hu~sE~n-vir-on-m-en-1a-1c=o-m-pa-ny-ln-c. 



Client: . 
Sample ID: 
Work Order #: 

Concentration 

( '!'- vl") 
('.~ N\"1'<> \ 

'FR UfR\ 
100 

~-&R.2-
ioO 

flZ ~(,!-'\ 

loo 

f-c\-\ _ l-R,j 
100 

&\..!.~ 
1.oO 

t:v/ 1:1C...I 
llYO 

£\[ ~ M.C:.7 
! .r; (') 

Tech Initials 

Comments: 

Rep 

1 
2 
3 
4 
1 
2 
3 
4 
1 
2 
3 
4 
1 
2 
3 
4 
1 
2 
3 
4 
1 
2 
3 
4 
1 
2 
3 
4 
1 
2 
3 
4 

~:i;· \~ 
a {J 

~ '1;-

I 0 
i{) 0 

0 
I 

0 

" 
1.)J 

0 . ' 

\) I 
\l . 0 

0 
() I) 

') I 
0 ,.., 
i c 

() 

'O 
;) 

!:l.. 

0 
I 
\) 

l 
0 
r 
I,) 

,11 Cl 
~ ~ 

Embryo-Alevin Toxicity Test 
Daily Mortality 

Start Date & Time: I\ pA \ ~ 1 1..t> I b @ l b<f O ~ 
Stop Date & Time: f'IW\<.Sll1o € i'SOo"'-

Test°~pecies: Oncorhynchus mykiss 

Day of Test - No. of Mortalitiel?,, Total Dead 

\'S Ila l1 I'S \G\ le 52f 1-1... 17> Vi 
Eggs/Embryos/ 

Alevins 

1 D D t> ! 0 0 0 0 D °t-

0 u 0 0 0 I I 
(J p 0 0 0 I 
Q I' 0 IA!'\ 0 D ' I - ' 
b f) 0 I !:') I () .) 

0 J I . /[) {) f) D I 

l I 0 0 ({) -0 " l-

D 0 0 l ·O 0 I I 4: 
;\) 0 ' 1 I I ' 5 
;\) 0 I () 0 ,,-., D I 
0 {) 0 () l 0 0 1..-

I I ~ 0 e D "( 

CJ I : L ;J. ~ 0 to 
'l-.- l.\- p 0 0 't-

i '?-
.,_ 

(() tO Q y. 
' 0 () 0 I 1.- . " 4 
,1, ··- ...... 0 D !Cl t<l 0 D D 0 

i. I ') ' I 0 0 I() I "'t 
.If 0 I 1 I 0 .a ... -··· 3 

I I I fl Q ') 0 5 
0 . 

.1 () I () I > 
I 0 I I 0 0 3 

0 I I I 0 3 
) -.) I v 0 'O . 3 ~ 

I () 0 -0 I 0 D D '?-

0 I I I I 0 D b 
u •u {) '+ I 0 I Q b 
J i 0 0 0 \ Q C> 1 
.J 'l...- ~ 0 (') I <:) 1-
D ·- () 0 \ I ""..t3 0 r• b ,,._.., 

{ .. < p I I Cl 0 D "'.:t 
e. t () I) 'U f) v 0 () l 

~ f.7-- ,.... \ii \fl. ¥L 1'-L \C.\..o - fr' ti.. 

Reviewed by: J Gt_, 
Version 1.1 Issued October 6, 2015 

Date reviewed: 1 «".e:.. J,-/rc,, 
~~---(]~'--N~a~uti-lus~~~~~iw~nm-e-nt-al~Co-m-~-ny~Jnc. 



Client: 
Sample ID: 
Work Order #: 

Concentration 

( ~- vi") 
c "IVl-1"\(,,2. 

loo 

L(-lC1>S')L(L 
loo 

Tech Initials 

Comments: 

Rep 

\~ ll.\ 
1 iJ 0 
2 v 0 
3 I () 

4 0 I 
1 1 () 

2 0 I 
3 l) 0 
4 0 0 
1 
2 
3 
4 
1 
2 
3 
4 
1 
2 
3 
4 
1 
2 
3 
4 
1 
2 
3 
4 
1 
2 
3 
4 

ii ~ 

Embryo-Alevin Toxicity Test 
Daily Mortality 

Start Date & TI me: I\ pA \ 'lb 1 1.-t> I b @ l l:il{-o ~ 
Stop Date & Time: MrA".J<-5flb ei3ool,, 

Test Species: Oncorhynchus mykiss 

Day of Test - No. of Mortalities Total Dead 

\'S l (.:, l1 I'S \0\ 2c 2\ "/_;i_ 2~ Vi 
Eggs/Embryos/ 

Alevins 

0 I 
,..,,.., 0 0 I () 3 D 0 '5 

0 ' I i 0 0 b 1-! 

i. I i 3 :> D i;, 
f. " ,_. 

& I l 0 ") 

j i \ 0 !J) ~ i 5' 
I I) µ () A 'J,.. .0 3 !. 

! ~ 0 0 '"' l £l > 
#C"}:,, lk '° '?,.. I 0 0 D .,_ 3 

'ft, It- ~ 'A., ~ Q ~ R, ,,.. ' ,,.., 'A-

G) c04' n,dd fl-(~~ ~...£~·>a l )9J( W~i11.~r! il~ lOYtt',rii ! ~ S""'·"" to '·-"-' 
' Q 

Reviewed by: '-JC<flz_ 
Version 1.1 Issued Octobe;;;or"R6,?;20IT15~---"''-=--=-----

Date reviewed: 1ct '1.<2.- :=i-fr,, 
---<'Co'-+-~N-au-tilu~s~En~v1-m-nm-e-ma-1c~o-m-pa-ny-ln-c. 



Client: 
Sample ID: 
Work Order#: 

Concentration 

l.oO 

[<!>O 

i..."10 

F\J .l.lcJ 
Inn' 

too 

Tech Initials 

Comments: 

Reviewed by: 

Embryo-Alevin Toxicity Test 
Daily Mortality 

Start Date & Time: i(rl\ ~\?&lb f' lt'fEl~ 
Stop Date & Time: ~vj ?.S {{(, e [Seo h: 

Day of Test. No. of Mortalities 

Test Species: Oncorhynchus mykiss 

Total 
Dead 

Embryos/ 
Alevins 

Total 
Undeveloped/ 

Unhatched'\ 
I" P<l!Jt\QJ'?'\A..~ ~ 

Total No. 
Alevins 

(fl'OtMcJ) 

Total 
Exposed 

Eggs 

1 o o \ I 2.. 1. 

4 0 0 0 
1 I 
2 
3 I' 

4 
1 
2 
3 
4 
1 
2 
3 
4 
1 
2 

4 
1 
2 
3 
4 
1 
2 
3 
4 
1 
2 
3 
4 

0 

0 

0 

0 

:I 

I 
I 

0 

0 
0 

0 
0 
0 

11 o 
.j.; 0 
i 0 

j 0 

l 0 
0 

0 
0 
() 

I v 

0 
0 
o· 

,,_. I 
0 

i I 0 
0 

0 
I I 

l 

0 
v 
v 

I 

'O 

Q 

0 

0 

0 

0 
I 
l 

1 

l.1. 

14 
7 ,_ 

·~· 

18 

II; 

l"I 

i5 
IS )I 

31 
IC 

Date reviewed: 1u vi 11, 't JIG 
~~--"'::t-~-,1--~~~~~-

Version 1.1 Issued October 6, 2015 Nautilus Environmental Company Inc. 



Client: 
Sample ID: 
Work Order#: 

Concentration 

(•(, v\i1\ Rep '1--i; 

(f-.\-1-AC.,7- 1 () 

taO 2 ; 
I 

3 I 
4 I 

U...-lL o S <;!..(£.., 1 I 
ieri 2 I 

3 ! 
4 ' •V 
1 
2 
3 
4 
1 
2 
3 
4 
1 
2 
3 
4 
1 
2 
3 
4 
1 
2 
3 
4 
1 
2 
3 
4 

Tech Initials 'jitJ 

Comments: 

Reviewed by: 

Version 1.1 Issued October6, 2015 

Embryo-Alevin Toxicity Test 
Daily Mortality 

Start Date & Time: fl.ft\\ )_,'Bl 2..ol. 0 0 ffi<fDh 
Stop Date & Time: tv\;;Y:{) ?.$(/1,; e. L)oo"1 

Test Species: Oncorhynchus mykiss 

Day of Test - No. of Mortalities Total Total Total 
Total No. Dead Undeveloped/ Exposed 

Lh 01 1ii Embryos/ 
i~~~~t~'l 

Alevins 
Eggs 

Alevins {IJo;~) 

0 ~ 0 CJ 0 14 1..1 
0 v I H R~}i 

I I I I'\ 'l() 
, 0 0 '!. lt'l 3\ 

I to I 1. ll ':!7 
0 0 0 .... l'l 30 
0 0 c .... 18 ')o 

0 J' 0 0 <- 1.\ 30 

·~ ¥(_, Vv ~I.- '?<... ~ ~ 

Nautilus Environmental Company Inc_ 



Client: 

Sample ID: 

Teck 

Control 

Alevin Test Data Sheet 
Deformities 

Work Order No.: __ 1_6_4_73 ______________ _ 

Treatment and 
Fish Length Normal Abnormal. Comments 

Replicate 
tmm\ 

I«- 1 'Lo.o J 

....leOA 2 l"l.o " 
C-t<\ 3 l'i . 0 v 

4 [R .o v 
5 Z.0·0 v 
6 iR -o ,..; 

7 2oJ~ " 8 .2\ .o v 
9 20.0 J 

10 2..0·0 " 
11 !~ .o v 
12 

"' -0 
J 

13 1°i' ·o v 
14 "' -"' .../ 

15 18--0 -./ 
16 (8 .o v lo<t{"\' q\( '-'..cu\_ M \j 

17 .J0-0 v ' 
18 I 8-i) v 
19 1q. <' J 
20 ,q_, v iP<rl 0513 
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 

Start Date: _ _.:A_,p"r"il-=2.::Si..:, 2:.:0o.:1.::6 __ 

Termination Date: --"M:::•,.Y..:2:.:50-, -=2-=-0-'-16=----

. 

Date Reviewed: --d<e--1. _"'_~ __ r_,/c..c.!Jo_ 

Nautilus Environmental 



Client Teck 

Sample ID: Control 

Treatment and 
Fish Length 

Replicate 
lmml 

~ 1 \'\.O 
~ 2 1-=t 5 

C-M 3 
'"· 0 

4 I.~- s 
s IQ-) 
6 14- 0 
7 !'1-) 
8 lt-5 
9 1€-$' 

10 H-0 
11 IS-> 
12 tS· 5' 
13 2o-<> 
14 ~t-o 
15 IJ..~ 

16 lb-D 
17 1'1-) 
18 fg., 
19 1e' 
20 /ct' i) 

21 M.o 
22 /°1,Q 
23 i.R-< 
24 IJ.-C 
25 Ill- o 
26 lt-o 
27 

28 

29 

30 

31 

32 

33 

34 

35 

Total Welght (pooled): 2-:2.0\ 
Number of survivors: 

Number of deformed/have difficulty swimming: 

Initials: 

Reviewed by: J 

Issued: July 17, 2006; Ver. 1.0 

Normal 

-,./ 

J 

J 
v 
v 
. , 
v 

" v 
J 

v 
J 
J 

v 
v 
.J 
v 

.I 

.J 
v 
.J 
.J 
-..;-

" v 

Alevin Test Data Sheet 
Deformities 

Abnormal Comments 

""_x,/ /NP cJ.ifc>fWYM • 

' 

i/o 

Start Date: ----'A:.:iP::.:r.:.:il.:2:::8,.;, 2::.:0:..:1_::6 __ 

Termination Date: __ M=ay~2;::;5,'-'2'-'0'-'1.:.6 __ 

~.i,e_ 1-_-lr.fo 
Date Reviewed: ~Y----1---~/'-1 

__ 

Nautilus Environmental 



Client: 

Sample ID: 

Teck 

Control 

Alevin Test Data Sheet 
Deformities 

Work Order No.: __ 1_64_7_3 _____________ _ 

Treatment and 
Fish Length Normal Abnormal Comments Replicate 

tmm\ 

"'"" 
1 \'1·5 ../ 

~(, 2 .21- 0 vi 
(.-{/(\ 3 I~·<." v 

4 .2\- 0 " 5 ,;i.o.o v 
6 l&·S ..; 
7 2\ 5 .J 

8 2lS ../ 

9 211. 0 ../ 
10 2.()-'.) v 
11 \€ ') ../ 
12 19-o -
13 l'i .(' -
14 \G ·O v 
15 J.o.o .J 

16 20-0 ../ 
17 Vi -0 .J 
18 .20- <;' v 
19 ;J.1-<: v 
20 1'1-o v 
21 (q -0 J 

22 l&-o J 
23 21>· 5 v 
24 .:i.o- o v 
25 .;lJ. () J"'- -< lof<ll?l\S 
26 \4--0 ,J-¥<- x lon:l.01\< rL f~._,J, PAie 

27 

28 

29 

30 

31 

32 

33 

34 

35 

Total Welght (pooled): 

Number of survivors: 

Number of deformed/have difficulty swimming: 

Initials: 

Reviewed by: 

Issued: July 17, 2006; Ver. 1.0 

Start Date: --'A-"p~r~il~2~8~, 2~0~1_6 __ 

Termination Date: __ M~ay~25~·~2_0_1_6_ 

vol\/. ~°'' ~ ,st~-.rfo,,u) +o.1 lit 
-

Date Reviewed: 

Nautilus Environmental 



Client: 

Sample ID: 

Teck 

Control 

Alevin Test Data Sheet 
Deformities 

Work Order No.: __ 1_6_47_3 _____________ _ 

Treatment and 
Fish Length Normal Abnormal Comments 

Replicate 
tmm\ 

'R 1 ,Q.o.o v 

-~ 2 21). 0 
...,, 

(-ti\ 3 !~.o v 
4 'lo-5 v 
5 ,:i_o.o ..,r 

6 \Cf' 0 ../ 

7 J.o. o / 

8 \$-0 -J 
9 ['t' 0 'X e\l t_ J .;_"""-... • 

10 25Jo) ../ T -r ~ 

11 f4-) v 
12 !~·O v 

13 ;<_c. o v 
14 :LO -5 <J 

15 1'1. 0 ' 
16 rn-o / 
17 t& > / 

18 fl>) / 

19 t&~.st">_,_e_ \CL. / 

20 r~ .o / 

21 (q _ <; / 

22 ;;J.0.<l / 

23 '" "' / 

24 r:r. 0 / 

25 \' ·o / 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

Total Weight (pooled): 

Number of survivors: 

Number of deformed/have difficulty swimming: 1 /ti 
Initials: 

Reviewed by: 

Issued: Ju!y 17, 2006; Ver. 1.0 

Start Date: _ _;_A;i;P::.r::.il "2"8,'-'2"'0-'1-'-6 __ 

Termination Date: --'M"a"y'-2=5~,~2"'0-'-16'--

Date Reviewed: --+;f+-k_"i_e._1-J~/l-'l'-it,,,"--
(J I -

Nautilus Environmental 



Client: Teck 

Sample ID: FR UFR1 

Treatment and 
Fish Length Replicate 

tmm\ 

\00 !\ 1 .;l,\-0 
2 l~-5 
3 :.lo -o 
4 i"t-5 
5 .:<\. 0 

6 1\·0 
7 lC< .o 
8 2.1.0 
9 ')\. 0 

10 1'1- 0 
11 \'Lo 
12 ,;){).5 
13 ?Q·O 
14 20- 0 
15 \'1·5 
16 .?.\- <; 
17 20-5 
18 :lo-<: 
19 .20· 0 
20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

Total Weight (pooled): 1·8\ 
Number of survivors: IQ 

Number of deformed/have difficulty swimming: 

Initials: 

Reviewed by: 

Issued: July 17, 2006; Ver. 1.0 

Normal 

,,.. 
/ 

.,,.-
, 

" ,, 
', , 

/ 

r 
/ 

r 
/ 
/" 

~ 

/ 
/ 
/ 
, 

Alevin Test Data Sheet 
Deformities 

Abnormal Comments 

0 

Start Date: -~A~pr~il~2~8~·~2~0_1~6 __ 

Termination Date: ___ M_a~y_2_5~, _2_01_6 __ 

Dale Reviewed: -~(J'-t-1'_' "'-£-__ 1'--1/~f l_.fo_ 

Nautilus Environmental 



Client: Teck 

Sample ID: FR UFR1 

Alevin Test Data Sheet 
Defonnities 

Start Date: -~A~p~r_il_2_8~, 2_0_1_6 __ 

Termination Date: ___ M_a~y2_5,~2_0_1_6 __ 

Work Order No.: __ 1_6_47_3 _____________ _ 

Treatment and 
Fish Length Normal Abnormal Comments 

Replicate 
fmml 

(poQ 
1 2\- 0 ,,... 
2 l'i -$' / 

3 J.os / 
4 t•- o r 
5 22-0 / 
6 i«.o ,, 
7 ~-0 ,r 

8 lS-5 
, 

9 (q.5 , 
10 j'I .<" / 
11 ;;!\- 0 / 

12 l'i-5 
, 

13 ::l.o-s / 

14 \&<5 -
15 1~-'0 / 

16 l't-<; / 

17 .:10.._ c / 

18 l~ -0 /' 
19 !&-o / 
20 '2-0·0 / 

21 io~ o / 
22 ti--o ,, 
23 1~>'0 )\ o(~fu11~of '<\fe _ >~ fl«) fih 
24 l'i-s x ,.Jn (o f1,.(p( f'i-Al o--rco\ lo.w 
25 j'; ·O x loodoc1r ' 
26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

T eta! Weight (pooled); 

Number of survivors: 

Number of deformed/have difficulty swimming: 

Initials: \LL f\.11./JV 

Reviewed by: 
Date Revlewed: _-r---_,+J<A~vc~~~f'-'-lh~(o-

(J I 
' 

Issued: July 17, 2006; Ver. 1.0 
Nautilus Environmental 



Client: Teck 

Sample 10: FR UFR1 

Alevin Test Data Sheet 
Deformities 

Start Date: __ A~p_ri_l _28~·~2_0_16 __ 

Termination Date: __ M_a~y~2_5~,_2_0_16 __ 

Work Order No.: __ 1_64_7_3 _____________ _ 

Treatment and 
Fish Length Normal Abnormal Comments 

Replicate 
tmm\ 

lOOC 1 i't· 0 ,,.,. 
2 ;2[. 0 /' 

3 20-s ,,.,.. 
4 :Z\. 5 ,,.,. 
5 .:i.o." ,r 

6 21.0 
,,.,. 

7 fe·O /' 

8 l'\ ·S / 

9 l'\.O / 
10 '.).J,.O r 
11 \q-o / 

12 2.o-o / 

13 20.0 / 

14 \'\.O ,. 
15 :l.o.o /' 
16 l'i·5 r 
17 '.l.o.> / 
18 !&·O /' 

19 "". 0 
,,.,. 

20 l~ ·5 ./ 

21 l'l:-S )( ,..J ./'~,., ",J P\1P n .• ,.J, lv-.w 
22 lt-0 x <.onitos;:<; . 
23 fb·O l( loo-do'" . rl • ' ~£..cL,~ ~.,j Ah 
24 lb· D x 1;;>cio<i·<- . cl~ r. . ,}, f""-1 
25 

. 
26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

Total Weight (pooled): 

Number of survivors: 

Number of deformed/have difficulty swimming: 'li3 
Initials• R- Hvi L.-

Reviewed by: Date Reviewed: 

Issued: July 17, 2006; Ver. 1.0 Nautilus Environmental 



Client 

Sample ID: 

Teck 

FR UFR1 

Alevin Test Data Sheet 
Deformities 

Work Order No.: __ 1_6_4_7_3 ______________ _ 

Treatment and 
Fish Length Normal Abnormal Comments 

Replicate 
tmm\ 

l009\"U 1 1"1-5 ,,.--
;µ.. 2 20-$' .---

3 20-> -
4 21- 0 -
5 0.1· 0 
6 1€,-0 / 

7 10-> / 
8 20-5 / 

9 I~-'> / 

10 l~- 0 / 

11 .2D.o -
12 2\, 0 / 

13 \ct -<:; / 

14 \'.l--) / 

15 lR-0 v o(•'-- ,"} ~,.,-
16 ' 
17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

Start Date: --~A~p_ri_I 2_8~·~2_0_1_6 __ 

Termination Date: __ .;:M.::a,,y_,2::5:!.•-=2:::0.:.16::__ 

Total Weight (pooled): I ·I.\ 
-'--'...L.'d---------------~ 

Number of survivors: \S 
-~-------,-.,---------~ 

!lo Number of deformed/have difficulty swimming: 

!nltlals: 

Reviewed by: Date Reviewed' d (A. it 12. 1- /I (b 

I 
Issued: July 17, 2006; Ver. 1.0 Nautilus Environmental 



Client: 

Sample ID: 

Tee~ 

GH ER2 

Alevin Test Data Sheet 
Deformities 

Work Order No.: __ 1_6_4_7_3 ______________ _ 

Treatment and 
Fish Length Normal Abnormal Comments 

Replicate 
rmml 

1 .21· 0 ~ 

lOOA 2 2:1.. 0 
,,..-

3 19. 0 
,,..-

4 ?I, o / 

5 lei. S' r 
6 2.\-0 / 

7 ~o-o / 

8 20·) ,,..-
9 20-0 / 

10 22, 0 / 

11 2.l· D / 

12 2.0· 0 ;' 

13 1'1 • .) / 
14 ,'.).O·o / 
15 lg-o / 
16 10.0 / 

17 :ii. 5 -
16 lg. 0 / 

19 2..0•0 / 

20 Jn.o / 

21 I~ .D / 

22 IR .. n / 

23 l'i ·0 / 

24 :i_o ·o / 

25 <.o "o 
,... 

26 l~ .o -
27 

28 

29 

30 

31 

32 

33 

34 

35 

Total Weight {pooled): 

Number of survivors: lb 
Number of deformed/have difficulty swimming: 

Initials: 

Reviewed by: 

Issued: July 17, 2006; Ver. 1.0 

Start Date·. __ A~p~ri~I 2~8~,~2~0~1~6 __ 

Termination Date: __ _::M:::a,,y_,2:.:5'1,.:2:::0.:.16::..__ 

Date Reviewed: _
7
,s<-J+i_t.c_;h..::..:011..:_::r'-+-/'-"/ ),,"-
'-J l 

Nautilus Environmental 



Client Teck 

Sample ID; GH ER2 

Alevin Test Data Sheet 
Deformities 

Start Date: _ _:A-"p"r"il_,,2:::8,'-'2:::0:.:1.::6 __ 

Termination Date: ----'M=ay'-"-25"',..:2:::0c.16::___ 

Work Order No.: __ 1_64_7_3 _____________ _ 

Treatment and 
Fish Length Normal Abnormal Comments 

Replicate 
'mm' 

1 '20-5 -t\.'5.. / 

too'() 2 .2\· 5 ,,/ 

3 :uo •-0 ./ 

4 2..0·$ ,/ 

5 ~o·.,. .,,,--
6 l't.O -
7 .'.l.0- .. ,.-
8 '?.. 0 ,/ 

9 ~2-"' / 
10 l~. () / 

11 l'L<: -
' 12 i't- <:: / 

13 '.l.l·O / 
14 2.0·) / 
15 2-2.o / 

16 l'l·(' / 

17 20•0 / 
18 :l.O•O / 
19 '.fil·O ./ 

20 lll ) . / 
21 H-o v S\;tor;e~ _,___' !\\<\ 
22 l'i- 0 / 
23 i[, •{) / 
24 lf',. 0 )\ cl. ' ...... "-"' - ,_,.J j\ti\.LJ IO<f'0-1 oril 
25 t8·S )( _, -

~· ·"" 
' -, 

'A..-
26 (Q-) x ol~~~ '!.""' ' 
27 t't-0 l( tonlosi1 ct- t . _J 

"'"' 28 

29 

30 

31 

32 

33 

34 

35 

Total Weight (pooled): 

Number of survivors: 2 
Number of deformed/have difficulty swimming: 

lnitlals: 

Reviewed by: JC'1L Date Reviewed; 

Issued: July 17, 2006; Ver. 1.0 Nautilus Environmental 



Client: Teck 

Sample ID: GH ER2 

Treatment and 
Fish 

Replicate 
Length 
rmml 

l00(., 
1 n.o 
2 ;lo-5 
3 :2\•0 
4 ;;1-0. " 
5 l't ·O 
6 l'l-) 
7 tll·S 
8 .20 ·0 
9 20-0 

10 l't ·$" 
11 !8-0 
12 nr-.,o 
13 [Q. 0 

14 l'l-<> 
15 l'l.. 0 
16 !'l-0 
17 2'2. . .;; 
18 '.2.0·) 
19 l~-0 
20 20-S 
21 :ZI. 0 
22 :w. 0 

23 20-~ 

24 1)-' 
25 20«> 
26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

Total Weight (pooled): 

Number of survivors: 

Number of deformed/have difficulty swimming: 

Initials: \<\..I \f"\ L 

Reviewed by: 

Issued: July 17, 2006; Ver. 1.0 

Normal 

/ 
~ 

_,..--
/ 
/ 
, 

, 
, 

/ 

/ 
/ 
,,,.-
/ 

,,-
/ 
/ 

/ 
/ 
,,,.. 
/ 

. 
/ 
/ 

' 

Alevin Test Data Sheet 
Deformities 

Abnormal Comments 

:x i.......,...,.Jl'.'\i\~. AJ .. r ... . J ... ,,;; 

x .Jo [~~ PAie.$ . 

Start Date: __ A~p_r_il _2~8,~2_0_1_6 __ 

Termination Date; _ __;Mc::a:oy.__2"'5",-'2'-"0-'-16"---

<f I Date Reviewed: / U. "l 1".... -=t--1 .\o 
\) i 

Nautilus Environmental 



Client: 

Sample ID: 

Teck 

GH ER2 

Alevin Test Data Sheet 
Deformities 

Work Order No.: __ 1_64_7_3 _____________ _ 

Treatment and 
Fish Length Normal Abnormal Comments 

Replicate 
tmm\ 

\O'O'Q 1 2o·') ./ 
2 :i.1. 0 / 
3 20·0 / 
4 ,21. 0 / 
5 l'i -0 

,. 
6 \'\.' 

/ 

7 \9 ·O 
, 

8 )_().) ./ 
9 'A·5 / 

10 \'t .{) ,, 
11 \'l-0 / 
12 \'1-S / 
13 ['j .Q 

, 

14 20-5 / 
15 18-<; / 
16 20·\l / 

17 Ul·O ./' 

18 ('1.<." / 
19 l'\- 0 / 

20 ts·o / 
21 \0- ') ./' 
22 1g -0 >< rL • ., ' +""\ ih 
23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

Total Weight (pooled): .2-20 

Number of survivors: 

Number of deformed/have difficulty swimming: 110 
Initials: t\. ('{v\ !_... 

Reviewed by: 

Issued: July 17, 2006: Ver. 1.0 

Start Date: __ A~p_r_il_2_8~, 2_0_1_6 __ 

Termination Date: __ M=ay'-"'25"-'''-'2"0~1~6 __ 

Date Reviewed: <i"' "'-e T It fa> 
--",...\...,---;~ 

Nautilus Environmental 



-

Client: 

Sample ID: 

Teck 

FR FRCP1 

Alevin Test Data Sheet 
Deformities 

Work Order No.: __ 1_6_4_7_3 ______________ _ 

Treatment and 
Fish Length Normal Abnormal Comments 

Replicate 
(mml 

1 l~ J ,..--
\001'\ 2 l'\.-0 ,,,...-

3 l'i-5 ....--
4 l'\-0 ,,...... 
5 :2_0<.0 / 

6 lS-S / 
7 t~-5 / 

8 :10- 0 / 
9 l'i- Q 

,,,...-
10 l"l-S / 
11 t8-o / 
12 '.<.\• 0 / 
13 2\l-0 / 
14 2{-) _,,..-

15 2.0.o / 

16 lb·) / 

17 1"(.o / 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

,_ 30 
-- \..._i 31 

32 

33 

34 

35 

Total Weight (pooled): 

Number of survivors: It-
Number of deformed/have difficulty swimming: 0 

Initials: 

Reviewed by: 

Issued: July 17, 2006; Ver. 1.0 

Start Date: ---'A-'p"'r-"il-"2"8'-, 2~0~1~6 __ 

Termination Date: __ -"M-"a~y~2~5~,-"2_0_16 __ 

. 

Date Reviewed: --<()H-l_ic_'1.,Q..~-'.:/---'-f/~i~J:, 
I 

Nautilus Environmental 



Client Teck 

Sample 10: FR FRCP1 

Treatment and Fish Length 
Replicate 

tmm) 

1 2o-<" 
\00~ 2 l~ -0 

3 :2.\- ') 
4 l~-<: 
5 !'\ .() 
6 t'i -"' 
7 '.lo«' 
8 tS·o 
9 18·5 

10 l'i ·0 
11 IS·'> 
12 i'l ·S 
13 2.o, o 
14 ;r. ,o 
15 :z.o·S 
16 13·0 
17 t'i. 0 

18 [8·0 
19 jlf-o 
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 

..,,., 
, 

/ 
r--/ 
/ 

/ 
r-
r-
r-
/' 

/' 

r 
/' 

_,.. 
/ 

/ 

Alevin Test Data Sheet 
Deformities 

Abnormal Comments 

Start Date: _ _,A_,p.::rc:ilc.:2::82,-=2"0.:._16::__ 

Termination Date: __ ;.:M"'a,_y-'2"'5,_, =20"-1"6'--

)( ~"f"~ ~,,..,., ,.._ _J ~ loird a<;1\;. 
' , 

Date Reviewed: ---<'-1-i_"-_Vc.Q.. __ r-,_,ft'-/-fO 
6 ' 
Nautilus Envlronmental 



Client Teck 

Sample JD: FR FRCP1 

Treatment and 
Fish Length 

Replicate 
Imm\ 

lOOv 
1 20.0 
2 I b · :r 
3 IR·D 
4 1£. ~ 
5 16-<; -
6 i'\-0 
7 (~. s 
8 19.o 
9 ~O·'\ 

10 l'1-<: 
11 r~-s 
12 1'1,S' 
13 .:iv ·S 
14 I£.<) 
15 l~ -5. 
16 l=l--·5 
17 l'T· 0 
18 H-,'\ _ 
19 IS' o 
20 l'l . <; 
21 1(,. 0 

22 lb·o 
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 

x vow Slit. ~"" 
K '·-lit. ~ ~,. -

?./o 

Start Date: ----'-A_,,p,,_r,,_11 .=28=.•c.:2:.:0'-'1=-6 __ 

Termination Date: _ _;Mc::a::.y'-2=-5'-''-"2"'0-'-16=--

Date Reviewed: Ji;A/Vz. 1/Jo 
Nautilus Environmental 



Client: 

Sample ID: 

Teck 

FR FRCP1 

Alevin Test Data Sheet 
Deformities 

Start Date: __ A~p_ri_l _28~,~2_0_1_6 __ 

Termination Date: _ _cM;.oa;oYc.2::;5'-''-"2"0-'-16=--

Work Order No.: __ 16_4_7_3 _____________ _ 

Treatment and 
Fish Length Normal Abnormal Comments 

Replicate 
<mm\ 

\009 
1 20·'<; ~ 

2 ':LO·$ --3 l'l •O -
4 :io·s ,,.,.-
5 ('i .o ,,,..--
6 '.lt·O ,,,..--
7 1$-o _,.... 
8 tq.o ..--
9 Qo.<:' --10 (q5 / 

11 18 0 ,,,.-
12 (8·0 / 
13 (~-~ / 

14 l~- 0 / 

15 l~.o / 

16 18·0 ,,,...-
17 ra-s / 

18 !"!.) / 

19 0.0 ·<' ,,.-
20 t8·o / 
21 J.0·$" x l&\t. !fl- -• ' t • J io.r....J L- f'>.J(!S 

22 .:i.o-> x o!e(o1~ j'a,._, ff.. il.-'fe& 
23 (g ·O x l,,,.,.J O!:i'> cle.il>~ eves J. 1',;.w 
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: Date Reviewed: +-'fi,... 'u.vu... ____ :r_,/'-f Jo_ 

Issued: July 17, 2006; .Ver. 1.0 Nautilus Environmental 



Client: 

Sample ID: 

Teck 

GH FR1 

Alevin Test Data Sheet 
Deformities 

Work Order No.: __ 1_6_4_7_3 _____________ _ 

Treatment and 
Fish Length Normal Abnormal Comments 

Replicate 
tmm\ 

1 ;:20-) -tOOf\ 2 I~- o ---3 :}_0-) .,,.,.--
4 2-0«0 .,,--
5 l'I -) 
6 ;)()•O /" 

7 2-0·{) / 

8 :;i_o.o /" 

9 21l·O 
,/ 

10 11·0 /" 

11 :20· '\ / 
12 21. " /" 

13 .:i_o - " / 

14 '.20- <( ./ 
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: D 

Initials: 

Revlewed by: 

Issued: July 17, 2006; Ver. 1.0 

. 

Start Oate: _-'A::Pi:;':.:il:.;2:::8:..•..:2:::0.:.1.:.6 __ 

Termination Date: __ :::M:::a,.y-'2:::5o., ..:2.:.01'-6'--

. 

Date Reviewed: J-'- "l.-"-- f / I(, 
I 

Nautilus Environmental 



Client Teck 

Sample ID: GH FR1 

Alevin Test Data Sheet 
Deformities 

Start Date: ---'A""p"'r"'il_,2"'8", 2~0~1~6 __ 

Termination Date: --~M"'ay~2~5,~2_0_1_6 __ 

Work Order No.: __ 1_6_47_3 _____________ _ 

Treatment and 
Fish Length Normal Abnormal Comments 

Replicate 
lmml 

1 2.0·5 ,,,.... 
tOOll> 2 !1 ·5 ,...-

3 2.o • o ./" 

4 2.\. 0 ,,..... 
5 :2[· 0 / 

6 21,0 ,,, 
7 I"!· 5 ~ 

8 t"(.O ,,... 
9 2\.0 ,,,... 
10 1~-5 ,,..... 
11 H-·O ,,..... 
12 l~-0 

,,,... 
13 '2.o·s- / 
14 1q-5 / 
15 2.0-5 / 

16 2.0·0 ./ 

17 !'\- 0 x D\tl ~~ oHf\ ,(.J'u.J 
18 N-5 y: G( efo~ €>-j11. 5 
19 lt•O x sl"'va~ tt.1i . ~i;.,~ 1ov-J 
20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

Total Weight (pooled): _,:_I_·'\-'-\'-;'--------------------
Number of survlvors: --'-1'1-'----------------------
Number of deformed/have difficulty swimming: 'J, io 
Initials: 

Reviewed by: 

Issued: July 17, 2006; Ver. 1.0 

I 

Date Reviewed: Ju V! "- 11 fa 

Nautilus Environmental 



Client Teck 

Sample ID: GH FR1 

Treatment and 
Fish Length Replicate 

Imm\ 

lOOt 
1 .20·0 
2 20-0 

3 \'!- 5 
4 (8-5 
5 2'>·) 

6 Zl·O 
7 ;).o,) 
8 '.l-l·O 
9 21-s 
10 2h·\ , 
11 '.lo-o 
12 I'! -D 

13 20-5' 
14 lO 0 
15 20•0 

16 2\-0 
17 2{-S' 
18 :21- <;' 
19 2o·c 
20 \"l«J 
21 1(,-u 
22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

Tota! Weight (pooled): 

Number of survivors: 

Number of deformed/have difficulty swimming: 

!nitlals: '<'.\, l'IV\ t/ 

Reviewed by: 

Issued: July 17, 2006; Ver. 1.0 

Normal 

/ 
,...-
r 
r 

---/ 
/ 

/ 

--,,,,, 
/ 
, 
-r 

/ 
,...-
/ 

,, 
/ 
/ 

/ 

Alevin Test Data Sheet 
Deformities 

Abnormal Comments 

0 

Start Date: __ A_p~r_il_2_8~,_2_0_1_6 __ 

Termination Date: ___ M_a~y_2_5~, _2_01_6 __ 

Date Reviewed: d lL IA- L ~} f b 

Nautllus Environmental 



Client: 

Sample ID: 

Teck 

GH FR1 

Alevin Test Data Sheet 
Deformities 

Work Order No.: __ 1_6_4_73 ______________ _ 

Treatment and 
Fish Length Normal Abnormal Comments 

Replicate 
Imm\ 

1 'lo-5 ,.. 
(Q\J\) 2 0-o·s --3 l't. 0 ./' 

4 2.0· s ,,--

5 '.lD·o --6 2\·0 -- . 

7 '.20- 0 -8 20--v ,,,.---
9 1-.-0 --10 ;:20- 0 / 

11 Qo·O .')\ rtelo~ llV((I t loi.w 
12 2.0«) / 

. 
13 l't·S / 

14 l'\-5 / . 

15 .:lJ) '0 ,,---
16 J0-5 

,.. 
17 2.0·0 / 

18 l'l-0 / 

19 J.O •O ' 
20 :io ·o / 

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 

Start Date: -~A=pr~il~2~8~·~2~0~1~6 __ 

Termination Date: ___ M_a~y_2_5~, _2_01_6 __ 

. 

Date Reviewed: J•<l't e_ r !tfo 
( 

Nautilus Environmental 



Client: 

Sample ID: 

Teck 

GH ERC 

Alevin Test Data Sheet 
Deformities 

Work Order No.: __ 1_64_7_3 _____________ _ 

Treatment and 
Fish Length Normal Abnormal Comments 

Replicate 
mml 

1 ti 0 .0 / 

lOOf\ 2 1Lo / 
3 \Ci. 0 / 
4 -z_ o _i:; / 
5 ~nx / 
6 1"1.\ / 
7 JA_ Q / 
8 '.2.-\.\ / 
9 t.-1. 0 ./ 

10 -z_O:\ ./ 
11 1\. 0 ./ 
12 :2-o. I .r 

13 \'l .f / 
14 t/'.l.\ / 
15 -Z-1-) / 
16 1'1 .(' x 8.~lfW\M 
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: lb 
Number of deformed/have difficulty swimming: 1.{o 
Initials: f( '--1 'fv\ V 

Reviewed by: 

Issued: July 17, 2006; Ver. 1.0 

't'l;o.i\ fw. 

Start Date: _ __:A_,p"r"il~2~8'-', 2"0~1~6 __ 

Termination Date: __ M=ay~25~·-2~0_16~-

Date Reviewed: if"' e 1-I (Jo 

Nautilus Environmental 



Client Teck 

Sample ID: GH ERC 

Treatment and 
Fish Length 

Replicate 
(mm\ 

1 !'i·t1'"s 
l00'\7 2 l~.-0 

3 f'l:S 
4 •.:t\<';) 

5 2'0• 0 

6 2!·5 
7 1i-> 
8 2l·v 
9 l'i ·"' 

10 20·-0 

11 J.O<P 
12 '.2.o«:-
13 2.<>· \ 
14 1..9«0 
15 Y>UJ 

16 18·'<> 
17 (q.o 
18 :lO' O 

19 2.0«~ 

20 (1\-0 

21 I<;·"' 
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: 

lnitial3' \IJ,., ('f'-i v 
Reviewed by: 

Issued: July 17, 2006; Ver. 1.0 

Normal 

,,...--/ 
/ 
/ 

/ 
/ 

/ 

/ 
/ 

/ -/ 
/ 

/ 
/ 

~ 

_.-

/ 

Alevin Test Data Sheet 
Deformities 

Abnormal Comments 

x .I ( •. I <><..It\ 

Start Date: __ A~p_ri_I 2_8~,_2_0_1_6 __ 

Termination Date: __ ;;M;;a"y-'2"5"-'-"2"-0-'-16'--

' 

~ 1'a,w 

x '" -~n. ..• .I ful -Av.. 

2(0 

Date Reviewed: -"<(;-1f~"-"'_"-__ r--1~~/~!c-

Nautilus Environmental 



Client 

Sample ID: 

Teck 

GH ERC 

Alevin Test Data Sheet 
Deformities 

Start Date: --'A"'p"°r"il_.o2o:8,.;, 2::0'-'1-"-6 __ 

Termination Date: __ M=ay'-"-25;:;•c:2:::0"1=-6 __ 

Work Order No.: __ 1_64_7_3 _____________ _ 

Treatment and 
Fish Length Normal Abnormal Comments 

Replicate 
tmm\ 

1 i'i- 0 :r 
l\)OC, 2 11{.o / 

3 20-> / 
4 '2.[. 0 / 

5 !'l.o / 
6 lb-<) / 
7 7_?.,..0 / 

8 '1.0'--0 -
9 1'1·'\ / 

10 \'i.O / 
11 l'l·o /, 
12 \q.o , 
13 !~-0 

,.. 

14 l"t . .;- " 
15 lo.:.1;;> ./ 

16 1'1.o / 

17 ('i_.o /' 
18 lb·<:I )\ trolio~-~ 
19 l:i-o x •. ~1· Vi\<; rl.~"'.t.-t.I t<til .fl"' 
20 l~-0 -21 1_.0 ~"1'> --
22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

Total Weight (pooled): 

Number of survivors: 2\ 

Number of deformed/have difficulty swimming: 

Initials: \<: <...f 'fVI \...-

Reviewed by: Date Reviewed: ~<S""°'f.__u_"'_e __ f-+f-1 Jo_ 

Issued: July 17, 2006; Ver. 1.0 Nautilus Environmental 



Client: 

Sample ID: 

Teck 

GH ERC 

Alevin Test Data Sheet 
Deformities 

Work Order No.: __ 1_64_7_3 _____________ _ 

Treatment and 
Fish Length Normal Abnormal Comments 

Replicate 
Imm\ 

1 Q..o .. .o / 
~OOIJ 2 13-> / 

3 ur -o / 
4 I'/-<; / 
5 l'f-<" / 
6 lC•O / 

7 (g ·O / 
8 l'l ·o / 
9 (P. ·o /' 

10 /Cj. 0 / 

11 ti.o / 
12 ?;/)"'--;;; / 
13 2o -<:' / 

14 Zo-"' / 

15 n,._. ,,--
16 (g ·" / 

17 2.o<O / 
18 (g- (' / 
19 ($·5. / 
20 l'/-o )( clt.fo~ ~"' "' .!,.. lQw.$ 
21 £1·~ x .t"i"fl.vt!il .Wes s, i'tM,J 
22 t'r.) ~ lo;..JD!i~ 

. 
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: 

Initial., 1-\Ll'{v\ 0 

Reviewed by: 

Issued: July 17, 2006; Ver. 1.0 

Start Date: -~A~p~r~il~2~8~, 2_0_1_6 __ 

Termination Date: __ M_ay~25~,_2_0_1_6 __ 

Date Reviewed: +1+_1.<vi_L_f-1/'-'/"'k __ 
& I 

Nautilus Environmental 



Client 

Sample ID: 

Teck 

EV HC1 

Alevin Test Data Sheet 
Deformities 

Start Date: -~A~p~r~il _2~8,~2_0_1_6 __ 

Termination Date: _ __:M::•:oY'-2"'5"'..:2coOc.16'---

Work Order No.: __ 16_4_7_3 _____________ _ 

Treatment and 
Fish Length Normal Abnormal Comments 

Replicate 
1mml 

1 l~o -lOOA 2 ,., ,,:-;:rs -3 z.o~o -
4 !"[-S' 
5 t1·5 -6 n· <; ,,..._. 
7 l<t· 5 -8 Of <-0 / 

9 2l· 5' r 
10 l'l- 0 / 

11 10.-0 ,..--
12 2.0." ,..--
13 (g ·o -14 

t'l ·" -15 1'1-) / 

16 lt-o -17 2S> "-'O / 
18 (g. c / 
19 11.(". / 
20 1'1- 0 " I NNI ~ r?< )i<.onell«t -¢..Ii ,,;;;. ~ oWlll ~ 1l..J 
21 IS"·o x ,., • ..,.,. ... n1 ..ives '~""' i'<>v-> , s~l'IA i<;ti\ tvn • "'''e Cc 
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: '1/ :l. 
Initials: 

Reviewed by: Date Reviewed: c:f- IA../.. i-' (/ & 
/ 

Issued: July 17, 2006; Ver. 1.0 Nautilus Environmental 



Client: 

Sample ID: 

Teck 

EV HC1 

Alevin Test Data Sheet 
Deformities 

Work Order No.: __ 1_6_4_73 ______________ _ 

Treatment and 
Fish Normal Abnormal Comments 

Replicate Length 
tmm\ 

1 20-s ...----
LO<U \) 2 2\. D -3 2-o-S ,,..---

4 l'i ·) -5 2J) -5 -6 \'\-) -7 lq-o / 

6 20-5 / 

9 20-) / 

10 2o•O ,,--

11 20-s- _,,.-
12 l'i? -0 ./ 
13 10-$ / 

Start Date: --'A"p"-r"il'-'2"'8"'-"2"'0-'1"'-6 __ 

Termination Date: --'-'M"'a"'y-'-2~5~, -'20~1_6~-

14 l'l--0 x (O<'clOSi'; $L~ t«<1 J;;; . o\eJi>rive_u\ ;"W 
15 20-) / ' ' 
16 n-5 x O.elo<~ ~"e~ 
17 \'\ -" 1' <l..efof~ \';v..J -
18 I 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 > 

31 

32 

33 

34 

35 

Total Weight (pooled): 

Number of survivors: ft 
~-'-~~-----::-;-----------~ 

Number of deformed/have difficulty swimming: '3/1 
Initials: 

Reviewed by: 
Date Reviewed: -.<;G-1'+"-"'-" __ ?--1/'-/_{,,_ 

Issued: July 17, 2006; Ver. 1.0 Nautilus Environmental 



Client: 

Sample ID: 

Teck 

EV_HC1 

Alevin Test Data Sheet 
Deformities 

Start Date: ---'A"p"-r"-il .=2.o.8 ''-'2"0"1"'-6 __ 

Termination Date: -~M=ay~25~·~2"0_16~-

Work Order No.: __ 1_64_7_3 _____________ _ 

Treatment and 
Fish Length Normal Abnormal Comments 

Replicate 
tmm\ 

1 '.ll·S" / 
i,ODL 2 \'i ·> ,,,---

3 20.0 / 
4 ::w .Q / 
5 t'I . 0 .,,..-
6 ,~.) / 

7 2\·0 ,,..... 
8 \'I· \) / 
9 ::to·5 / 

10 l~·S' -
11 20.0 / 
12 20·$" / 
13 :i.o • S / 

14 20·0 /" 

15 l°l·'>. / 

16 i~ -s / 
17 "-~ii-. ,,..... 
18 It·) ,..... 
19 11. I) >< c\ ' ' il:.vJ ~ e'ies 
20 \1). 0 x boo ele!(5-, q.Ow(I,,, OA ~ 
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: 2/ t-"-o 
Initials: 

Reviewed by: Date Reviewed: ..,.-1':1-u_u._e._1"i4t~l~0 __ 
v I 

Issued: July 17, 2006; Ver. 1.0 Nautilus Environmental 



Client 

Sample ID: 

Teck 

EV HC1 

Alevin Test Data Sheet 
Deformities 

Start Date: _ _:A;,P:or;;.il -"2"'8,'-'2'-'0'-'1-'-6 __ 

Termination Date: ----'M"a"y'--2;;.5~,~2~0~16~-

Work Order No.: __ 16_4_7_3 _____________ _ 

Treatment and 
Fish Length Normal Abnormal Comments 

Replicate 
lmml 

1 l't -0 / 
lOO'V 2 l 't- <) 

,,.,.--

3 .:?.o.o ...-
4 \'1-S 

-,. 
5 l'1·o / 

6 .20-S -
7 20.0 ,,..--
8 Qo. <) ,,,,..... 
9 20-5 / 

10 l~. S' / 
11 to .,. / 
12 20LQ r-
13 21. 0 / 

14 :;i.o." ,...-
15 21fl -5 / 
16 :1.0· 0 
17 l'i-0 ,,... 
18 20-o / 
19 11 > / 
20 1q -0 / 
21 111. 5 .,...-
22 i1-0 / 
23 ).\. 0 ~ c(PlbrK.,,,\ "-'IC. 
24 i'.\.-<f x '{o\~ ~ ~. to<r-"1J1,<: 
25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

Total Weight (pooled): 

Number of survlvors: 

Number of deformed/have difficulty swimming: "4i 
Initials: \KL/'fvt(/ 

Reviewed by: 

Issued: July 17, 2006; Ver. 1.0 Nautllus Environmental 



Client: Teck 

Sample 10: EV MC2 

Treatment and 
Fish Length Replicate 

Imm' 
1 !1· $ 

lO:vA 2 20·$' 
3 2\-0 
4 :l.\«) 
5 2l· 0 
6 2o·O 
7 21,.o 

8 -z.o . o 

9 20 ·5 
10 \'.\-.o 
11 j~ ·O 
12 '2.\' 0 
13 Ui·<; 
14 2ou:; 
15 2o·<: 
16 1~:5 
17 !$· 5 
18 l8·0 
19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

Total Weight (pooled): 

Number of survivors: IS 
Number of deformed/have difficulty swimming: 

Initials: 

Reviewed by: 

Issued: July 17, 2006; Ver. 1.0 

Normal 

,,.... 
/ 

r 
r 
,,-
/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 
/ 

/ 

Alevin Test Data Sheet 
Deformities 

Abnormal Comments 

' 

)( \.jO\\C 9"L ~ 
)( \o«l.osi<; 
;>< l-rr10<(S , 

,, 

?, {1. 

•• J 

Start Date·. ----'A'-'p"r"il'-'2"'8'-''-=2co0c.1o.6 __ 

Termination Date: ---=M-=aLy-=2-=5~, -=2~01~6~-

Q,\/ e.. """'1.. W<v . 
' ' 

Date Reviewed: -<f'-f'1_l1_"l_e._*'-+/_/_(,,_ 
v l 

Nautilus Environmental 



Client: Teck 

Sample ID: EV MC2 

Treatment and 
Fish Length Replicate 

tmm\ 

lOOC. 
1 l'i·O 
2 '2..t;i.:.O 

3 l'i-S 
4 l'ts 
5 l~-) 
6 :J__{)•O 

7 Lo-') 

8 2\·0 
9 -;to.o 

10 l3~ 
11 \~-) 
12 \'1-) 
13 20·) 
14 ('t-0 
15 -l-'1-:Y iO • 0 

16 lb-<:; 
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 deformedlhave difficulty swimming: 

lnitialso "'-1'1.J\ V 

Reviewed by: 

Issued: July 17, 2006; Ver. 1.0 

Normal 

/ 
,,.--
,,..-
/ 
/ 

/ 
/ 
/ 
/ 
/ 
/ 

/ 

/ 
/ 
/ 

Alevin Test Data Sheet 
Deformities 

Abnormal Comments 

\( '10\I<- '>"L 

Start Date: _ _:A::.ip,,,r,,_il_,,2,,8,__,, 2::0:.;1_::6 __ 

Termination Date: __ M=ayL:02s,,,,c:2:.:0..:.1;:.6 __ 

~ - Cko~I~ f«i/ NVJ 

Date Reviewed: ,r 1 lt "-l ?--/ (t,,, 
~ 

Nautilus Environmental 



Client: 

Samp!e ID: 

Teck 

EV_MC2 

Alevin Test Data Sheet 
Deformities 

Work Order No.: __ 1_6_4_7_3 ______________ _ 

Treatment and 
Fish Length Normal Abnormal Comments 

Replicate 
Imm) 

tOOC 
1 20·'> 

,,,.. 
2 20-$' 

,,.,... 
3 ::.z.~o ,,..--
4 :2.\ < 0 

,,. 
5 :Lo·~ ,.-
6 (8·> .r 
7 J.o · o /' 
8 20-) .r 
9 22. <l / 

10 2()d) /' 

11 :2\-0 / 

12 :20-o / 

13 21<0 / 
14 10 < 0 / 

15 22.-o / 

16 :>O·O / 

17 20·0 / 
18 ('t. 0 x '<o\\'.:.. Sc<c. 
19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

Total Weight (poo!ed): 

Number of survivors: 

Number of deformed/have difficulty swimming: l /o 
Initials: 

Reviewed by: 

Issued: July 17, 2006; Ver. 1.0 

- ' A 

Start Date·. -~A~p~r~il~2~8~, 2~0~1~6 __ 

Termination Date: --~M_a~y_2~5~, _2_0_16 __ 

Date Reviewed: Jt<. IA.e. +-( /fo 

Nautilus Environmental 



Client: 

Sample ID; 

Teck 

EV MC2 

Alevin Test Data Sheet 
Deformities 

Work Order No.: __ 1_6_47_3 ______________ _ 

Treatment and 
Fish Length Normal Abnormal Comments 

Replicate 
1mm\ 

1 ;)_\ ,5 / 

lOCQ 2 1q_s ~ 

3 z2.o / 
4 -zo,r.., / 
5 -z:i_. i; ,,.--
6 <...! .o / 

7 2-1-"'S / 

8 -i..• -s_ / 

9 7-.o.¢!:, / 

10 -z.. o~ o / 
11 I q _r., / 
12 I ~.1) / 
13 1-0 .£) / 
14 l'i-S / 
15 1:"-•-r, / 
16 11-1:, x Cle>\\L j C1 L 

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: I(, 
Number of deformed/have difficulty swimming: 0 

Initials: 

Reviewed by: 

Issued: July 17, 2006; Ver. 1.0 

Start Date·. --'A-'p"r"il'-'2'-'8'-''-"2"0-'-16=-

Termination Date: __ ~M~a~y-=2~5~, -=20-'-1-'-6~-

._,_ d. 
"~ e u""" 

Date Reviewed: -~~~-'"+"-"'--_e_'--}-'---1-/-1{__,(p"-
Q I 

Nautilus Environmental 



Client: 

Sample ID: 

Teck 

CM MC2 

Alevin Test Data Sheet 
Deformities 

Work Order No.: __ 1_6_4_7_3 ______________ _ 

Treatment and 
Fish Length Normal Abnormal Comments 

Replicate 
lmml 

tOOli 
1 19'-5' / 

2 2..1. 0 / 
3 '1.0·0., ~t-l- ,,..-
4 V).0 / 

5 LO~S / 

6 !".-~ / 
7 \ q, 0 / 
8 \ q' 0 / 

9 2\.0 / 

10 ~~ L:~~., / 

11 z_o.o / 
12 \ q.-C: / 
13 \1.S / 
14 1.,0~0 / 
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: 

Reviewed by: 

Issued: July 17, 2006; Ver. 1.0 

Start Date: ----'A~p"r"il-"2-'-8", 2~0~1~6 __ 

Termination Date: ___ M_a~y_2_5~, _2_0_16 __ 

Date Reviewed: --.C'-1+-u_"'-_"" __ ::r-,-lt~{-~_ <.r f 

Nautilus Environmental 



Client: 

Sample !D: 

Teck 

CM MC2 

Alevin Test Data Sheet 
Deformities 

Work Order No.: __ 1_6_47_3 ______________ _ 

Treatment and 
Fish Length Normal Abnormal Comments 

Replicate 
tmm) 

1 I 'Lo ,,,.. 
too~ 2 L\ ,0 

.,,.... 

3 2-1 _z; ~ 

4 I '1S 
5 l'i-C: / 
6 IC\-~ / 
7 I q_l) / 
8 \ i.:i; / 

9 vv; / 

10 L.-0.D / 
11 I If. CJ / 

12 2-1 .• / 
13 LL.0 / 
14 \ ~. 0 / 

15 \ <!. 0 / 

16 I i.o -
17 1 '!.'. / 
18 lb.<;" ./ '/ -0 i "- t_,a;;: (" t 
19 I 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

Total Weight (pooled): /. 7 t 
Number of survivors: Ill 
Number of deformed/have difficulty swimming: I {o 

Initials: 

Reviewed by: 

Issued: July 17, 2006; Ver. 1.0 

Start Date: __ A~p_n_·t _28~·~2_0_1_6 __ 

Termination Date: --~M:.::•:..Y.:2:.::5,_, =20'-1"6'"--

~d ~"""" 
"'" 

Date Reviewed: 

Nautilus Environmental 



Client: Teck 

Sample ID: CM MC2 

Treatment and 
Fish Length Replicate 

tmml 

t<VO C 
1 {.0.0 

2 to,::> 

3 ?-\. 0 

4 10-S 
5 \ '1-S 
6 14.i:; 
7 20-; 
8 ! '1. 1) 

9 I q. o 

10 t ']. ~ 
11 11\-'> 
12 18 .• 
13 fl,\, 0 

14 11- i;-
15 I °i-S 
16 1-1.0 
17 -z u .o 
18 11.i:; 
19 1.0-" 
20 1<:.o 
21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

Total Weight (poo!ed): 

Number of survivors: 

Number of deformed/have difficulty swimming: 

!nmals: 

Reviewed by: 

Issued: July 17, 2006; Ver. 1.0 

Normal 

/ 
/ 

/ 
./ 
/ 
/ 

/ 
,,. 
,,.-
_,,. 
/ 

/ 
/ 
/ 

/ 
/ 

/ 
/ 

/ 

Alevin Test Data Sheet 
Deformities 

Abnormal Comments 

v.-J' ,/ 'folk- ~(1(. 

1 fl 

<'. d tLIA('.\ I 

Start Date: __ A~p_ri_l _28~·~2_0_1_6 __ 

Termination Date: __ M=a,_y-'2"5,_, "'20'-1"6'--

=· 
/' ·- ~(,D i ~ n {,'! J 

Date Reviewed: Jvi n e 71» 
Nautilus Environmental 



Client 

Sample ID: 

Teck 

CM MC2 

Alevin Test Data Sheet 
Deformities 

Work Order No.: __ 1_6_4_73 ______________ _ 

Treatment and 
Fish Length Normal Abnormal Comments 

Replicate 
tmm\ 

1 I q,o / 
lOCl'O 2 2,(),0 ,,.-. 

3 t..v~; .,,... 
4 L- I , o / 

5 ""2-0. i) -6 ?,o.O / 
7 I q,o .., 
8 -z,o-) -. 
9 i,oX' _,..,. 

10 7-0-~ / 
11 l,O .c:i / 
12 20.r / 

13 I '1. o / 
14 ,,i, µ-i nr / 
15 "o.s- / 
16 1'i).o ~ 

17 ! '(, o / 
18 1 'b 0 El.:;\(. / l)rfoYl\\f,,\ T A'f 
19 I+. C / 
20 Lo-S ,/ l.1 l'G( cs; I 
21 I 1, o J I ervlo)l'f 
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: 3 z_ 

Initials: 

Reviewed by: 

Issued: July 17, 2006; Ver. 1.0 

Start Date: _ _,Acop<::rc:il:..:2::8:..•.::2c::0.:..16"-

Termination Date: __ ;c.M;;oa,_y-"2"'5,_, .::2.:..01'-6'--

Date Reviewed: Ju l4.L 71 / V 

Nautilus Environmental 



Client: 

Sample !D: 

Teck 

LC LCDSSLCC 

Alevin Test Data Sheet 
Deformities 

Work Order No.: __ 1_64_7_3 _____________ _ 

Treatment and 
Fish Length Normal Abnormal Comments 

Replicate 
'mm\ 

1 1'1'.o ,,,.-
LOJ'i\ 2 ! 9, .c:i --

3 2L o ----4 ')...0.0 ./' 

5 e-.~22.0 ,...-
6 1..0.D ,...-
7 1<4-S ,... 
8 \q.z; / 

9 )_(). (:) / 
10 L.t:l ,Cl / 
11 l'\,D -
12 I q,~ -
13 1-I . 1) / 
14 -...o,o ,,,.-
15 l.o,Q / 
16 I q,0 ,/ 

17 11.1 / 
18 I X.o ,/ 'It lit S'ci t ~ <HtvtA 
19 11-~ v' l Drdo>i~ , +a(J 41 
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: \U .. j '{~\ [,. 

Reviewed by: 

Issued: July 17, 2006; Ver. 1,0 

Start Date: _ _:A_,p'-'r"-il-=2-'-8''-'2"0'-'1-"6 __ 

Termination oate: _ _;M=ay'-=-25'-''-'2'-"0~16~-

/]~ft UV<f .fv 
I 

Date Reviewed: 

Nautilus Environmental 



Client: 

Sample ID: 

Teck 

LC LCDSSLCC 

Alevin Test Data Sheet 
Deformities 

Work Order No.: __ 1_64_7_3 _____________ _ 

Treatment and 
Fish Length Normal Abnormal Comments 

Replicate rmm' 
1 1.0.c, / 

tOO\) 2 'I l ~0 
,,..... 

3 \ q_r; -4 c.os· -5 ""LI,() .....-
6 I Cj. ") /" 

7 (.Q .. O ./' 

8 \'l~ ,,,..-
9 1,0. i) ./' 

10 'l.-0·0 /' 

11 'L\,O 

12 'Z..Lo ,.,... 
13 (..,l. () / 

14 1..1 0 /" 

15 l'k(, /" 

16 7_.o, (,_ .....-
17 "LO.'> ,,,,.-
18 '20. ~ / 

19 "\,o -'S /' 
20 w.r, / c rv "44 
21 I \,-~ / v+ad t,1 

22 

23 

24 

25 

. 26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

Total Weight (pooled): 'I\ c 
Number of survivors: J '2\ 
Number of deformed/have difficulty swimming: t{( 

Initials: \,\ LI '-M v 

Reviewed by: 

Issued: July 17, 2006; Ver. 1.0 

011 hea..r1 

Start Date: _ _;A-"p"'r-"il..=2:;::8;c, 2~0~1--'6 __ 

Termination Date: ---=M-=ay~2~5,~2~0_1~6 __ 

J<d<C.\'onv\.>·N , "",'jf,".,.,, i"c,; I fr'"' lu.-,Ja' 
I ) 

Date Reviewed: -~<4f<_,,._e_?-4h..c(_!o_ 
""" I 

Nautllus Environmental 



Client: Teck 

Sample ID: LC LCDSSLCC 

Alevin Test Data Sheet 
Deformities 

Start Date: ----'A-"p"r"il-"2"'8'-', 2'-'0'-'1-"6 __ 

Termination Date: __ M=ay~25~,.:;2~0~16~-

Work Order No.: __ 1_64_7_3 _____________ _ 

Treatment and 
Fish Length Normal Abnormal Comments 

Replicate 
tmm\ 

1 , \,o ~ 
i\lOC 2 -;..0-0 ...-

3 \ ~-) ~ 

4 , 01.s -5 \l\-1:, / 
6 \ q ,') .,,;-

7 1 'Lo ,,,..-
8 i ll,_o ---9 \ 'L" ---10 ,__o_r, / 

11 1-1,s /' 

12 ,q_r, _,,-

13 \q,<; 
,,.-

14 1,J,_') / 

15 co--.; ~ 

16 (.,O ~ t) / 
17 J o.O / 
18 I l;,L, / 
19 \ q ,J / +tt Ll~1 I rl-1". h~~:i\I 
20 \q,~ c/ s°'c~"1 

- I 
cl~h!v1 -'Li 

21 2,6,0 ...,,,- (_,,,,,~,,,, I 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

Total Weight (pooled): L,o'6 
Number of survivors: 

Number of deformed/have difficulty swimming: 3/1 
Initials: k LI 'H V 

Reviewed by: Date Reviewed: --'<-\j-rf_«_h_,,_1-_
1
,_/_(=k, 

Issued: July 17, 2006; Ver. 1.0 Nautllus Environmental 



Client: Teck 

Sample ID: LC LCDSSLCC 

Treatment and 
Fish Length Replicate 

tmm\ 

\O'.)D 
1 7 0-'i 
2 '--L '5 
3 \ a\ .<; 
4 1.0-0 

i 5 1-\ 11> 

6 \q,o 
7 \ q _c, 
8 ?'-~ 2-\,D 

9 1-0.~ 

10 -,__o.) 
11 7-6 .) 

12 CL-~2-\.( 

13 1'6--S 
14 ~i-\9,0 
15 1.0 -< 
16 22.0 

17 ,q_o 
18 \'Ii-'> 
19 2--l '0 

20 \ '[, o 

21 I 1- o 
22 .M l,6-' 

23 :u - 0 
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: k L(;!,tL 

Reviewed by; 

Issued: July 17, 2006; Ver. 1.0 

Normal 

~ ,. 
------,.,-,. 
.,..--

,,.--
/ 

..--
,. ,. 
_,,.--
./ 

~ 

/' 

....-

---/ 

,,,---

,,,... 

Alevin Test Data Sheet 
Deformtties 

Abnormal Comments 

/_ 'Jo\\c.)Ql 

7'-- sh.c.--T Lh 
~t.-

7-/ 0 

-tdt•'-<I\ 
-tlA 11 -fin 

Start Date: _ _;A'-"-pr"i"I 2°'8"'-'2"'0"'-1"6 __ 

Termination Date: __ _cM"a~y-'2"'5"-'"'2"-01"6~-

Date Reviewed: --rQ-1'7-. Ot_"_e_:rp-+-'-'/j,"--

Nautilus Environmental 



CETIS Summary Report 

Salmonid Embryo-Alevin Survival and Development Test 

Batch ID: 

Start Date: 

05-5107-6371 

28 Apr-16 16:40 

Ending Date: 25 May-1613:00 

Duration: 26d 20h 

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 

Sample ID 

10-7021-7132 

20-5103-9195 

20-2527-1456 

11-3524-6354 

02-7973-9027 

19-0486-5913 

08-5296-9635 

16-4901-9744 

06-7207-0177 

02-5177-7083 

Material Type 
Water Sample 

Water Sample 
Water Sample 
Water Sample 

Water Sample 
Water Sample 

Water Sample 
Water Sample 

Water Sample 

Test Type: Survival-Development 

Protocol: EC/EPS 1/RM/28 

Species: Oncorhynchus mykiss 

Source: Campbel Lake 

Sample Date 
28 Apr-16 

27 Apr-16 09:30 

27 Apr-16 

27 Apr-1611:00 

27 Apr-16 14:06 

27 Apr-16 

27 Apr-16 07:50 

27 Apr-16 10:00 

27 Apr-16 10:00 

27 Apr-16 08:18 

Sample Source 
Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Receive Date 
28 Apr-16 

28 Apr-1610:50 

28Apr-1610:50 

28 Apr-16 10:50 

28 Apr-1610:50 

28 Apr-16 10:50 

28 Apr-16 10:50 

28 Apr-16 10:50 

28 Apr-16 10:50 

28 Apr-16 10:50 

LC LCDSSLCC Water Sample Teck Coal 

Proportion Normal Summaryl0.(i\l,;\11v)') 

Report Date: 

Test Code: 

Analyst: Kania Lywe 

14Jun-1610:23(p1 of 2) 

16473a I 01-3601-2645 

Nautilus Environmental 

Diluent: Dechlorinated Tap Water 

Sample Age 

17h 

31h (8 'C) 

41h(8'C) 

30h (8 'C) 

27h (7.5 'C) 

41h(8'C) 

33h (8.5 'C) 

31h(7'C) 

31h (6.5 'C) 

32h (8 'C) 

Brine: 

Age: 

Client Name 
Teck Coal 

Station Location Latitude 
Control 
FR_UFR1_Q_04042016_N (site c 

GH_ER2_WS_2016_04_27 _N (sit 

FR_FRCP1_Q_04042016_N 

GH_FR1_WS_2016_04_27 _N 

GH_ERC_WS_2016_04_27 _N 

EV_HC1_ WS_2016-04-27 _N 

EV _MC2_WS_2016-04-27 _N 

CM_MC2_WS_20160427 _N 

LC LCDSSLCC WS 2016-04-25 N 

Project 

Longitude 

Sample Code Count Mean 95°/o LCL 95% UCL Min Max Std Err Std Dev CV0/o %,Effect 
Control 
FR_UFR1 
GH_ER2 
FR_FRCP1 
GH_FR1 

GH_ERC 
EV_HC1 
EV_MC2 

CM_MC2 
LC LCDSSLCC 

Survival Rate Summary 

Sample Code 

Control 
FR_UFR1 

GH_ER2 
FR_FRCP1 
GH_FR1 
GH_ERC 
EV_HC1 
EV_MC2 
CM_MC2 
LC LCDSSLCC 

000-469-187-2 

4 
4 
4 
4 
4 
4 
4 
4 

4 
4 

Count 
4 
4 
4 
4 
4 
4 
4 
4 

4 
4 

0.7704 
0.625 

0.7794 
0.6114 

0.5934 
0.5952 
0.6265 

0.5081 
0.5613 

0.6161 

Mean 

0.8213 
0.6917 
0.8475 
0.6606 
0.6267 
0.6611 
0.7048 
0.5575 
0.6019 
0.6901 

0.6099 0.9309 0.6207 
0.4445 
0.6854 
0.5088 
0.4227 
0.4893 

0.4867 
0.4636 

0.4611 
0.5044 

0.8055 
0.8734 
0.7139 
0.7641 
0.7011 

0.7663 
0.5525 

0.6615 
0.7279 

95% LCL 95% UCL 

0.6816 0.9609 
0.4453 

0.7436 
0.4948 

0.4628 
0.522 
0.5924 
0.495 
0.4579 
0.5763 

0.9381 

0.9514 
0.8264 

0.7907 
0.8002 
0.8172 
0.6201 
0.7458 
0.8039 

0.4667 
0.7241 
0.5455 
0.4828 

0.5 
0.5185 

0.4839 
0.4828 

0.5313 

Min 

0.6897 
0.5 

0.7586 
0.5667 

0.4828 
0.5333 
0.6296 

0.5161 
0.4828 
0.5938 

CETIS™ v1.8.7.16 

0.8333 

0.7333 
0.8387 
0.6667 

0.7241 
0.6552 

0.7333 
0.5484 

0.6333 
0.7 

Max 

0.8667 
0.8333 
0.9 

0.7667 
0.7241 
0.7241 
0.8 
0.6 

0.6774 
0.7667 

0.05043 
0.05672 
0.02952 
0.03222 

0.05365 
0.03327 
0.04393 

0.01397 

0.03149 
0.03511 

Std Err 
0.04388 
0.07743 

0.03265 
0.05209 

0.05152 
0.04371 

0.03532 
0.01966 
0.04523 

0.1009 

0.1134 
0.05905 
0.06444 
0.1073 

0.06655 
0.08785 

0.02794 

0.06298 
0.07023 

Std Dev 

0.08777 
0.1549 

0.0653 
0.1042 

0.103 
0.08742 
0.07063 
0.03932 
0.09045 

13.09°/o 
18.15°/o 
7.58% 
10.54o/o 
18.08°/o 
11.18% 
14.02% 

5.5% 
11.22% 
11.4% 

CV% 

10.69% 
22.39% 
7.7% 
15.77% 
16.44% 
13.22% 
10.02% 
7.05°/o 
15.03% 

0.0% 
18.81% 
-1.17% 
20.64% 
22.98% 
22.74% 
18.68% 
34.05% 
27.14% 
20.02% 

%Effect 
0.0%) 

15.78% 
-3.2% 
19.56% 
23.69% 
19.5% 
14.18% 
32.11% 
26.71% 

0.03576 0.07151 10.36% 15.97% 

Analyst:. __ _ 



CETIS Summary Report Report Date: 14 Jun-16 10:23 (p 2 of 2) 

Test Code: 16473a I 01-3601-2645 

Salmonid Embryo~Alevin Survival and Development Test Nautilus Environmental 

Proportion Normal Detail llAC1Vi1!\hj) 
Sample Code Rep 1 Rep2 Rep3 Rep 4 

Control 0.6207 0.8333 0.8 0.8276 

FR_UFR1 0.6333 0.7333 0.6667 0.4667 

GH_ER2 0.8387 0.7333 0.8214 0.7241 

FR_FRCP1 0.5667 0.5455 0.6667 0.6667 

GH_FR1 0.4828 0.5333 0.7241 0.6333 
GH_ERC 0.5 0.6129 0.6552 0.6129 

EV_HC1 0.6333 0.5185 0.6207 0.7333 
EV_MC2 0.5 0.4839 0.5484 0.5 
CM_MC2 0.4828 0.5484 0.6333 0.5806 
LC LCDSSLCC 0.5313 0.6333 0.6 0.7 

Survival Rate Detail 

Sample Code Rep 1 Rep2 Rep3 Rep 4 
Control 0.6897 0.8667 0.8667 0.8621 
FR_UFR1 0.6333 0.8333 0.8 0.5 
GH_ER2 0.8387 0.9 0.8929 0.7586 
FR_FRCP1 0.5667 0.5758 0.7333 0.7667 
GH_FR1 0.4828 0.6333 0.7241 0.6667 
GH_ERC 0.5333 0.6774 0.7241 0.7097 
EV_HC1 0.7 0.6296 0.6897 0.8 
EV_MC2 0.6 0.5161 0.5806 0.5333 
CM_MC2 0.4828 0.5806 0.6667 0.6774 
LC LCDSSLCC 0.5938 0.7 0.7 0.7667 

Proportion Normal Binomials lV.fll\,.1\Wj) 

Sample Code Rep 1 Rep2 Rep 3 Rep4 
Control 18/29 25/30 24/30 24/29 
FR_UFR1 19/30 22/30 20/30 14/30 
GH_ER2 26/31 22130 23/28 21/29 
FR_FRCP1 17130 18/33 20/30 20/30 
GH_FR1 14/29 16/30 21/29 19/30 
GH_ERC 15/30 19/31 19/29 19/31 
EV_HC1 19/30 14/27 18/29 22/30 
EV_MC2 15/30 15/31 17/31 15/30 
CM_MC2 14/29 17/31 19/30 18/31 
LC LCDSSLCC 17/32 19/30 18/30 21/30 

Survival Rate Binomials 

Sample Code Rep 1 Rep2 Rep3 Rep4 
Control 20129 26/30 ·26/30 25/29 
FR_UFR1 19/30 25130 24/30 15/30 
GH_ER2 26/31 27/30 25/28 22129 
FR_FRCP1 17/30 19/33 22/30 23/30 
GH_FR1 14/29 19/30 21/29 20/30 
GH_ERC 16/30 21/31 21/29 22/31 
EV_HC1 21/30 17/27 20/29 24/30 
EV_MC2 18/30 16/31 18/31 16/30 
CM_MC2 14/29 18/31 20/30 21/31 
LC LCDSSLCC 19/32 21/30 21/30 23/30 

000-469-187-2 CETIS'M v1.8.7.16 Analyst: __ _ 



CETIS Analytical Report Report Date: 

Test Code: 

10 Jun-1615:28 (p 1 of 2) 

16473a I 01-3601-2645 

Salmonid 1:mbryo-Alevin Survival and Development Test Nautilus Environmental 

Analysis ID: 05-7191-9709 

Analyzed: 10 Jun-16 15:26 

Batch ID: 05-5107-6371 

Start Date: 28 Apr-16 16:40 

Ending Date: 25 May-16 13:00 

Duration: 26d 20h 

Sample Code Sample ID 

Control 10-7021-7132 

FR_UFR1 20-5103-9195 

GH_ER2 20-2527-1456 

FR_FRCP1 11-3524-6354 

GH_FR1 02-7973-9027 

GH_ERC 19-0486-5913 

EV_HC1 08-5296-9635 

EV_MC2 16-4901-9744 

CM_MC2 06-7207-0177 

LC LCDSSLCC 02-5177-7083 

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 Sam pie 

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 97 
FR_UFR1 83 
GH_ER2 100 
FR_FRCP1 81 
GH_FR1 74 
GH_ERC BO 
EV_HC1 82 
EV_MC2 68 
CM_MC2 73 
LC LCDSSLCC 84 

000-469-187-1 

Endpoint: Survival Rate CETIS Version: CETISv1.8.7 

Analysis: STP 2x2 Contingency Tables Official Results: Yes 

Test Type: Survival-Development 

Protocol: EC/EPS 1/RM/28 

Species: Oncorhynchus mykiss 
Source: Campbel Lake 

Sample Date Receive Date 
28 Apr-16 28 Apr-16 

27 Apr-16 09:30 28 Apr-16 10:50 

27 Apr-16 28 Apr-16 10:50 

27 Apr-1611:00 28 Apr-16 10:50 

27 Apr-16 14:06 28 Apr-16 10:50 

27 Apr-16 28 Apr-16 10:50 

27 Apr-16 07:50 28 Apr-16 10:50 

27 Apr-16 10:00 28 Apr-16 10:50 

27 Apr-16 10:00 28 Apr-16 10:50 

27 Apr-16 08:18 28 Apr-1610:50 

Sample Source 
Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 
Teck Coal 
Teck Coal 

Teck Coal 

Teck Coar 

Teck Coal 

Teck Coal 

Alt Hyp Trials 

C>T NA 

Test Stat P~Value 

0.01393 0.0418 
1.0000 

0.002907 0.0174 
0.000624 0.0044 
0.00342 0.0171 
0.02701 0.0540 
7.323E-06 <0.0001 
0.0001471 0.0012 
0.01188 0.0475 

R NR+ R 

21 118 
37 120 
18 118 
42 123 
44 118 
41 121 
34 116 
54 122 
48 121 

38 122 

Seed 

NA 

P-Type 

Exact 
Exact 
Exact 
Exact 
Exact 
Exact 
Exact 
Exact 
Exact 

Prop NR 

0.822 

0.6917 

0.8475 
0.6585 

0.6271 
0.6612 

0.7069 
0.5574 

0.6033 
0.6885 

Analyst: Kania Lywe 

Diluent: Dechlorinated Tap Water 

Brine: 

Age: 

Sample Age Client Name Project 

17h Teck Coal 

31h(8°C) 

41h(8°C) 

30h (8 °C) 

27h (7.5 °C) 

41h(8°C) 

33h (8.5 °C) 

31h (7°C) 

31h (6.5 °C) 

32h (8 °C) 

Station Location Latitude Longitude 

Control 
FR_UFR1_Q_04042016_N (site c 

GH_ER2_WS_2016_04_27 _N (sit 

FR_FRCP1_Q_04042016_N 

GH_FR1_WS_2016_04_27 _N 

GH_ERC_WS_2016_04_27 _N 

EV _HC1_WS_2016-04-27 _N 

EV _MC2_WS_2016-04-27 _N 

CM_MC2_WS_20160427 _N 

LC LCDSSLCC WS 2016-04-25 N 

Test Result 

Decision(a:S0/o) 
Significant Effect 
Non-Significant Effect 
Significant Effect 
Significant Effect 
Significant Effect 
Non-Significant Effect 
Significant Effect 
Significant Effect 
Significant Effect 

Prop R %,Effect 

0.178 0.0%1 
0.3083 15.86%) 
0.1525 -3.09% 
0.3415 19.89°/o 
0.3729 23.71% 
0.3388 19.57% 
0.2931 14.01% 
0.4426 32.2% 
0.3967 26.61% 
0.3115 16.24% 

\=L II\~ :i -1.- liJL WI 
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CETIS'M v1 .8.7.16 Analyst: __ _ 



CETIS Analytical Report 

Salmonid Embryo-Alevin Survival and Development Test 

Analysis ID: 05-7191-9709 Endpoint: Survival Rate 
Analyzed: 10 Jun-16 15:26 Analysis: STP 2x2 Contingency Tables 

Survival Rate Detail 

Sample Code Rep 1 Rep2 Rep3 Rep4 

Control 0.6897 0.8667 0.8667 0.8621 

FR_UFR1 0.6333 0.8333 0.8 0.5 

GH_ER2 0.8387 0.9 0.8929 0.7586 

FR_FRCP1 0.5667 0.5758 0.7333 0.7667 

GH_FR1 0.4828 0.6333 0.7241 0.6667 

GH_ERC 0.5333 0.6774 0.7241 0.7097 

EV_HC1 0.7 0.6296 0.6897 0.8 
EV_MC2 0.6 0.5161 0.5806 0.5333 

CM_MC2 0.4828 0.5806 0.6667 0.6774 

LC LCDSSLCC 0.5938 0.7 0.7 0.7667 

Survival Rate Binomials 

Sample Code Rep 1 Rep 2 Rep3 Rep4 

Control 20/29 26/30 26/30 25/29 

FR_UFR1 19/30 25/30 24/30 15/30 
GH_ER2 26/31 27/30 25128 22/29 

FR_FRCP1 17/30 19/33 22130 23/30 
GH_FR1 14/29 19/30 21/29 20/30 

GH_ERC 16/30 21/31 21/29 22/31 
EV_HC1 21/30 17/27 20/29 24130 
EV_MC2 18/30 16/31 18/31 16/30 
CM_MC2 14/29 18/31 20/30 21/31 
LC LCDSSLCC 19/32 21/30 21/30 23/30 
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000-469-187-1 CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

10 Jun-1615:28 (p 2 of 2) 

16473a I 01-3601-2645 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: __ _ 



CETIS Analytical Report Report Date: 

Test Code: 

10 Jun-1615:28 (p 1 of 2) 

16473a I 01-3601-2645 

Salmonid Embryo~Alevin Survival and Development Test Nautilus Environmental 

Analysis ID: 05-8940-3631 

Analyzed: 10 Jun-1615:27 

Batch ID: 05-5107-6371 

Start Date: 28 Apr-16 16:40 

Ending Date: 25 May-16 13:00 

Duration: 26d 20h 

Sample Code Sample ID 

FR_UFR1 20-5103-9195 

GH_ER2 20-2527 -1456 

FR_FRCP1 11-3524-6354 

GH_FR1 02-7973-9027 

GH_ERC 19-0486-6913 

EV_HC1 08-5296-9635 

EV_MC2 16-4901-9744 

CM_MC2 06-7207-0177 

LC LCDSSLCC 02-5177-7083 

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 Sainple 
EV_MC2 Water Sample 
CM_MC2 Water Sample 

LC LCDSSLCC Water Sample 

Data Transform Zeta 

Untransformed 

Fisher ExactfBonferroni-Holm Test 

Sample vs Sample 
FR_UFR1 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 
FR_UFR1 Upstream Contr 83 
GH_ER2 100 
FR_FRCP1 81 
GH_FR1 74 
GH_ERC 80 
EV_HC1 82 
EV_MC2 68 
CM_MC2 73 
LC LCDSSLCC 84 

000-469-187-1 

Endpoint: Survival Rate CETIS Version: CETISv1.8.7 

Analysis: STP 2x2 Contingency Tables Official Results: Yes 

Test Type: Survival-Development 
Protocol: EC/EPS 1/RM/28 

Species: Oncorhynchus mykiss 
Source: Campbel Lake 

Sample Date Receive Date 
27 Apr-16 09:30 28 Apr-16 10:50 

27 Apr-16 28 Apr-16 10:50 

27 Apr-1611:00 28 Apr-16 10:50 

27 Apr-16 14:06 28 Apr-16 10:50 

27 Apr-16 28 Apr-1610:50 

27 Apr-16 07:50 28Apr-1610:50 

27 Apr-16 10:00 28 Apr-16 10:50 

27 Apr-1610:00 28 Apr-16 10:50 

27 Apr-16 08:18 28 Apr-1610:50 

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 P-Value P-Type 

1 1.0000 Exact 
0.3395 1.0000 Exact 
0.1804 1.0000 Exact 
0.3563 1.0000 Exact 
1 1.0000 Exact 
0.02135 0.1708 Exact 
0.09662 0.6763 Exact 
0.5344 1.0000 Exact 

R NR+ R Prop NR 

37 120 0.6917 
18 118 0.8475 
42 123 0.6585 
44 118 0.6271 
41 121 0.6612 
34 116 0.7069 
54 122 0.5574 
48 121 0.6033 
38 122 0.6885 

Analyst: Kania Lywe 
Diluent: Dechlorinated Tap Water 

Brine: 
Age: 

Sample Age Client Name Project 

31h(8'C) Teck Coal 

41h(8'C) 

30h (8 'C) 

27h (7.5 'C) 

41h(8'C) 

33h (8.5 'C) 

31h(7'C) 

31h (6.5 'C) 

32h (8 'C) 

Station Location Latitude Longitude 

FR_UFR1_Q_04042016_N (site c 

GH_ER2_WS_2016_04_27 _N (sit 

FR_FRCP1_Q_04042016_N 

GH_FR1_WS_2016_04_27 _N 

GH_ERC_WS_2016_04_27 _N 

EV _HC1_WS_2016-04-27 _N 

EV _MC2_WS_2016-04-27 _N 

CM_MC2_WS_20160427_N 

LC LCDSSLCC WS 2016-04-25 N 

Test Result 

Oecision(a:5%) 

Non-Significant Effect 
Non-Significant Effect >{I. )JJ(\Z-1. -\ Ctif-E;U 
Non-Significant Effect <;"'""'~I.ti 

"'"' >'Ill. C<i;\fo% 
Non-Significant Effect 
Non-Significant Effect 
Non-Significant Effect 
Non-Significant Effect 
Non-Significant Effect 

Prop R °lnEffect 

0.3083 o.0°1o 
0.1525 -22.52% 

0.3415 4.79% 

0.3729 9.33% 

0.3388 4.41% 

0.2931 -2.2% 

0.4426 19.42% 
0.3967 12.78% 
0.3115 0.45% 

CETIS'" v1.8.7.16 Analyst: __ _ 



CETIS Analytical Report 

Salmonid Embryo-Alevin Survival and Development Test 

Analysis ID: 05-8940-3631 Endpoint: Survival Rate 
Analyzed: 10 Jun-1615:27 Analysis: STP 2x2 Contingency Tables 

Survival Rate Detail 

Sample Code Rep 1 Rep2 Rep3 Rep4 

FR_UFR1 0.6333 0.8333 0.8 0.5 

GH_ER2 0.8387 0.9 0.8929 0.7586 

FR_FRCP1 0.5667 0.5758 0.7333 0.7667 

GH_FR1 0.4828 0.6333 0.7241 0.6667 

GH_ERC 0.5333 0.6774 0.7241 0.7097 

EV_HC1 0.7 0.6296 0.6897 0.8 

EV_MC2 0.6 0.5161 0.5806 0.5333 

CM_MC2 0.4828 0.5806 0.6667 0.6774 

LC LCDSSLCC 0.5938 0.7 0.7 0.7667 

Survival Rate Binomials 

Sample Code Rep 1 Rep2 Rep 3 Rep4 

FR_UFR1 19130 25130 24130 15130 

GH_ER2 26131 27130 25128 22129 

FR_FRCP1 17130 19133 22130 23130 

GH_FR1 14129 19130 21129 20130 

GH_ERC 16130 21131 21129 22131 

EV_HC1 21130 17127 20129 24130 

EV_MC2 18130 16131 18131 16130 

CM_MC2 14129 18131 20130 21131 

LC LCDSSLCC 19132 21130 21130 23130 
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000-469-187-1 CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

10 Jun-1615:28 (p 2 of 2) 

16473a I 01-3601-2645 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: __ _ QA: JCYvc_ 
I> I fl 



CETIS Analytical Report Report Date: 

Test Code: 

14 Jun-1610:22 (p 1 of 2) 

16473a I 01-3601-2645 

Salmonid Embryo-Alevin Survival and Development Test Nautilus Environmen~al 

Analysis ID: 04-8789-4287 

Analyzed: 14 Jun-16 10:21 

Batch ID: 05-5107-6371 

Start Date: 28 Apr-1616:40 

Ending Date: 25 May-1613:00 

Duration: 26d 20h 

Sample Code Sample ID 

FR_UFR1 20-5103-9195 

GH_ER2 20-2527-1456 

FR_FRCP1 11-3524-6354 

GH_FR1 02-7973-9027 

GH_ERC 19-0486-5913 

EV_HC1 08-5296-9635 

EV_MC2 16-4901-9744 

CM_MC2 06-7207'0177 

LC LCDSSLCC 02-5177-7083 

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 

Fisher Exact/Bonferroni-Holm Test 

Sample vs Sample 
GH_ER2 FR_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 
FR_UFR1 83 
GH_ER2 Receiving Wate 100 
FR_FRCP1 81 
GH_FR1 74 
GH_ERC 80 
EV_HC1 82 
EV_MC2 68 
CM_MC2 73 
LC LCDSSLCC 84 

000-469-187-1 

Endpoint: Survival Rate CETIS Version: CETISv1.8.7 

Analysis: STP 2x2 Contingency Tables Official Results: Yes 

Test Type: Survival-Development Analyst: Kania Lywe 

Protocol: EC/EPS 1/RM/28 Diluent: Dechlorinated Tap Water 

Species: Oncorhynchus myklss Brine: 

Source: Campbel Lake Age: 

Sample Date Receive Date Sample Age Client Name Project 

27 Apr-16 09:30 28 Apr-1610:50 31h (8 'C) Teck Coal 

27 Apr-16 28 Apr-1610:50 41h (8 'C) 

27 Apr-1611:00 28Apr-1610:50 

27 Apr-16 14:06 28 Apr-16 10:50 

27 Apr-16 28 Apr-16 10:50 

27 Apr-16 07:50 28 Apr-16 10:50 

27 Apr-16 10:00 28 Apr-1610:50 

27 Apr-16 10:00 28 Apr-16 10:50 

27 Apr-16 08:18 28 Apr-16 10:50 

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 P-Value 

0.003318 0.0066 
0.0005318 0.0027 

9.363E-05 0.0006 

0.0006453 0.0026 
0.007355 0.0074 
6.55E-07 <0.0001 

1.826E-05 0.0001 
0.002736 0.0082 

R NR+R 

37 120 
18 118 
42 123 
44 118 
41 121 
34 116 
54 122 
48 121 

38 122 

Seed 
NA 

P-Type 

Exact 
Exact 
Exact 
Exact 
Exact 
Exact 
Exact 
Exact 

Prop NR 

0.6917 
0.8475 

0.6585 
0.6271 
0.6612 
0.7069 

0.5574 
0.6033 

0.6885 

30h (8 'C) 

27h (7.5 'C) 

41h(8'C) 

33h (8.5 'C) 

31h (7'C) 

31 h (6.5 'C) 

32h (8 'C) 

Station Location Latitude Longitude 

FR_UFR1_Q_04042016_N (site c 

GH_ER2_WS_2016_04_27_N (sit 

FR_FRCP1_Q_04042016_N 

GH_FR1_WS_2016_04_27 _N 

GH_ERC_WS_2016_04_27 _N 

EV _HC1_WS_2016-04-27 _N 

EV _MC2_WS_2016-04-27 _N 

CM_MC2_WS_20160427 _N 

LC LCDSSLCC WS 2016-04-25 N 

Test Result 

Decision(a:5°/o) 
Significant Effect 
Significant Effect S&\""-f"' 
Significant Effect 

Significant Effect 
Significant Effect 
Significant Effect 
Significant Effect 
Significant Effect 

Prop R %Effect 
0.3083 18.38o/o 
0.1525 0.0% 
0.3415 22.29% 
0.3729 26.0% 
0.3388 21.98% 
0.2931 16.59% 

0.4426 34.23°/o 
0.3967 2a.a1°1o 
0.3115 18.75% 

~-"tv-1 -t c..l{_az, 
"~ ~\\t ~tvol) 

CETIS™ v1.8.7.16 Analyst: __ _ 



CETIS Analytical Report 

Salmonid Embryo-Alevin Survival and Development Test 

Analysis ID: 04-8789-4287 Endpoint: Survival Rate 
Analyzed: 14 Jun-1610:21 Analysis: STP 2x2 Contingency Tables 

Survival Rate Detail 

Sample Code Rep 1 Rep 2 Rep3 Rep4 
FR_UFR1 0.6333 0.8333 0.8 0.5 

GH_ER2 0.8387 0.9 0.8929 0.7586 

FR_FRCP1 0.5667 0.5758 0.7333 0.7667 

GH_FR1 0.4828 0.6333 0.7241 0.6667 

GH_ERC 0.5333 0.6774 0.7241 0.7097 

EV_HC1 0.7 0.6296 0.6897 0.8 

EV_MC2 0.6 0.5161 0.5806 0.5333 
CM_MC2 0.4828 0.5806 0.6667 0.6774 
LC LCDSSLCC 0.5938 0.7 0.7 0.7667 

Survival Rate Binomials 

Sample Code Rep 1 Rep2 Rep 3 Rep4 
FR_UFR1 19/30 25/30 24/30 15/30 
GH_ER2 26/31 27/30 25/28 22/29 
FR_FRCP1 17/30 19/33 22/30 23/30 
GH_FR1 14/29 19/30 21/29 20/30 
GH_ERC 16/30 21/31 21/29 22/31 
EV_HC1 21/30 17/27 20/29 24/30 
EV_MC2 18/30 16/31 18/31 16/30 
CM_MC2 14/29 18/31 20/30 21/31 
LC LCOSSLCC 19/32 21/30 21/30 23/30 
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000-469-187-1 CETIS'M v1.8.7.16 

Report Date: 

Test Code: 

14 Jun-1610:22 (p 2 of 2) 

16473a I 01-3601-2645 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: __ _ 



CETIS Analytical Report 

Analysis ID: 10-8752-8422 

Analyzed: 10 Jun-16 15:26 

Batch ID: 05-5107-6371 

Start Date: 28 Apr-1616:40 

Ending Date: 25 May-16 13:00 

Duration: 26d 20h 

Sample Code Sample ID 

Control 10-7021-7132 

FR_UFR1 20-5103-9195 

GH_ER2 20-2527-1456 

FR_FRCP1 11-3524-6354 

GH_FR1 02-7973-9027 

GH_ERC 19-0486-5913 

EV_HC1 08-5296-9635 

EV_MC2 16-4901-9744 

CM_MC2 06-7207-0177 

LC LCDSSLCC 02-5177-7083 

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 
Contra! Negative Contr 91 
FR_UFR1 75 
GH_ER2 92 
FR_FRCP1 75 
GH_FR1 70 
GH_ERC 72 
EV_HC1 73 
EV_MC2 62 
CM_MC2 68 
LC LCDSSLCC 75 

000-469-187-1 

Endpoint: Proportion Normal lv\vll>\110) 
Analysis: STP 2x2 Contingency Tables 

Test Type: Survival-Development 

Report Date: 

Test Code: 

Analyst: Kania Lywe 

10Jun-1615:28(p1 of 2) 

16473a I 01-3601-2645 

Protocol: EC/EPS 1/RM/28 Diluent: Dechlorinated Tap Water 

Species: Oncorhynchus mykiss Brine: 

Source: Campbel Lake Age: 

Sample Date Receive Date Sample Age Client Name 

28 Apr-16 28 Apr-16 17h Teck Coal 

27 Apr-16 09:30 28 Apr-1610:50 31h (8 °C) 

27 Apr-16 28 Apr-1610:50 41h (8 °C) 

27 Apr-1611:00 28 Apr-16 10:50 30h (8 °C) 

27 Apr-1614:06 28 Apr-1610:50 27h (7.5 °C) 

27 Apr-16 28 Apr-1610:50 41h (8 °C) 

27 Apr-16 07:50 28 Apr-16 10:50 33h (8.5 °C) 

27 Apr-1610:00 28 Apr-1610:50 31h (7 °C) 

27 Apr-1610:00 28 Apr-1610:50 31h (6.5 °C) 

27 Apr-16 08:18 28 Apr-1610:50 32h (8 °C) 

Project 

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 

Alt Hyp Trials 

C>T NA 

Test Stat P-Value 
0.01016 0.0305 

1.0000 
0.00498 0.0249 
0.002499 0.0175 
0.00258 0.0155 
0.01281 0.0256 
1.755E-05 0.0002 
0.0004686 0.0037 
0.006334 0.0253 

R NR+ R 

27 118 
45 120 
26 118 
48 123 
48 118 
49 121 
43 116 
60 122 
53 121 
47 122 

Seed 

NA 

P-Type 

Exact 
Exact 
Exact 
Exact 
Exact 
Exact 
Exact 
Exact 
Exact 

Prop NR 

0.7712 

0.625 

0.7797 
0.6098 
0.5932 

0.595 
0.6293 
0.5082 
0.562 
0.6148 

Control 
FR_UFR1_Q_04042016_N (site c 

GH_ER2_WS_2016_04_27 _N (sit 

FR_FRCP1_Q_04042016_N 

GH_FR1_WS_2016_04_27_N 

GH_ERC_WS_2016_04_27 _N 

EV _HC1_WS_2016-04-27 _N 

EV _MC2_WS_2016-04-27 _N 

CM_MC2_WS_20160427_N 

LC LCDSSLCC WS 2016-04-25 N 

Test Result 

Decision{a:5%) 
Significant Effect 

"'''"'~\<,) Non-Significant Effect 
Significant Effect 
Significant Effect 
Significant Effect 
Significant Effect 
Significant Effect 
Significant Effect 
Significant Effect 

Prop R %Effect 

0.2288 0.0% 
0.375 18.96% 
0.2203 -1.1% 
0.3902 20.93%) 
0.4068 23.08% 
0.405 22.84% 
0.3707 18.4°/o 
0.4918 34.1% 
0.438 27.13% 
0.3852 20.28% 

CETIS™ v1.8.7.16 Analyst: 

f\'-_l.\F\'-'i -t Ql\-8U-
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CETIS Analytical Report 

SaJmonid Embryo-Alevin Survival and Development Test 

Analysis ID: 10-8752-8422 Endpoint: Proportion Normal (l!\'v.k>\-lilj) 
Analyzed: 10 Jun-1615:26 Analysis: STP 2x2 Contingency Tables 

Proportion Normal Detail (V\ot0ili"i:)\ 
Sample Code Rep 1 Rep 2 Rep3 Rep4 

Control 0.6207 0.8333 0.8 0.8276 

FR_UFR1 0.6333 0.7333 0.6667 0.4667 

GH_ER2 0.8387 0.7333 0.8214 0.7241 

FR_FRCP1 0.5667 0.5455 0.6667 0.6667 

GH_FR1 0.4828 0.5333 0.7241 0.6333 

GH_ERC 0.5 0.6129 0.6552 0.6129 

EV_HC1 0.6333 0.5185 0.6207 0.7333 

EV_MC2 0.5 0.4839 0.5484 0.5 

CM_MC2 0.4828 0.5484 0.6333 0.5806 

LC LCDSSLCC 0.5313 0.6333 0.6 0.7 

Proportion Normal Binomials tV\!ill:i1~1'.\) 

Sample Code Rep 1 Rep 2 Rep3 Rep4 

Control 18/29 25/30 24/30 24/29 

FR_UFR1 19/30 22/30 20/30 14/30 

GH_ER2 26/31 22/30 23/28 21/29 

FR_FRCP1 17/30 18/33 20/30 20/30 

GH_FR1 14/29 16/30 21/29 19/30 

GH_ERC 15/30 19/31 19/29 19/31 

EV_HC1 19/30 14/27 18/29 22/30 
EV_MC2 15/30 15/31 17/31 15/30 

CM_MC2 14/29 17/31 19/30 18/31 
LC LCDSSLCC 17/32 19/30 18/30 21/30 
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000-469-187-1 CETIS'" v1.8.7.16 

Report Date: 

Test Code: 

10 Jun-1615:28 (p 2 of 2) 

16473a I 01-3601-2645 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst:. __ _ 



CETIS Analytical Report Report Date: 

Test Code: 

10 Jun-1615:28 (p 1 of 2) 

16473a I 01-3601-2645 

Salmonid Embryo-Alevin Survival and Development Test Nautilus Environmental 

Analysis ID: 06-8908-4852 

Analyzed: 10 Jun-1615:27 

Batch ID: 05-5107-6371 

Start Date: 28 Apr-16 16:40 

Ending Date: 25 May-16 13:00 

Duration: 26d 20h 

Sample Code Sample ID 

FR_UFR1 20-5103-9195 

GH_ER2 20-2527-1456 

FR_FRCP1 11-3524-6354 

GH_FR1 02-7973-9027 

GH_ERC 19-0486-5913 

EV_HC1 08-5296-9635 

EV_MC2 16-4901-9744 

CM_MC2 06-7207-0177 

LC LCDSSLCC 02-5177-7083 

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 

Fisher ExactJBonferroni-Holm Test 

Sample VS Sample 
FR_UFR1 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 
FR_UFR1 Upstream Contr 75 
GH_ER2 92 
FR_FRCP1 75 
GH_FR1 70 
GH_ERC 72 
EV_HC1 73 
EV_MC2 62 
CM_MC2 68 
LC LCDSSLCC 75 

000-469-187-1 

Endpoint: Proportion Normal lv\ot~\i1'j) 
Analysis: STP 2x2 Contingency Tables 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Test Type: Survival-Development 
Protocol: EC/EPS 1/RM/28 

Species: Oncorhynchus mykiss 

Source: Campbel Lake 

Sample Date Receive Date 
27 Apr-16 09:30 28 Apr-16 10:50 

27 Apr-16 28 Apr-16 10:50 

27 Apr-1611:00 28 Apr-16 10:50 

27 Apr-1614:06 28 Apr-16 10:50 

27 Apr-16 28 Apr-16 10:50 

27 Apr-16 07:50 28 Apr-16 10:50 

27 Apr-16 10:00 28 Apr-16 10:50 

27 Apr-1610:00 28 Apr-16 10:50 

27 Apr-16 08:18 28 Apr-16 10:50 

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 P-Value P-Type 

1 1.0000 Exact 
0.4553 1.0000 Exact 
0.3559 1.0000 Exact 
0.3652 1.0000 Exact 
1 1.0000 Exact 
0.04413 0.3531 Exact 
0.1936 1.0000 Exact 
0.4874 1.0000 Exact 

R NR+ R Prop NR 

45 120 0.625 
26 118 0.7797 
48 123 0.6098 
48 118 0.5932 
49 121 0.595 
43 116 0.6293 
60 122 0.5082 
53 121 0.562 
47 122 0.6148 

Analyst: Kania Lywe 

Diluent: Dechlorinated Tap Water 

Brine: 
Age: 

Sample Age Client Name Project 

31h (8 'C) Teck Coal 

41h(8'C) 

30h (8 'C) 

27h (7.5 'C) 

41h(8'C) 

33h (8.5 'C) 

31h(7'C) 

31h (6.5 'C) 

32h (8 'C) 

Station Location Latitude Longitude 
FR_UFR1_Q_04042016_N (site c 

GH_ER2_WS_2016_04_27_N (sit 

FR_FRCP1_ Q_04042016_N 

GH_FR1_WS_2016_04_27 _N 

GH_ERC_WS_2016_04_27 _N 

EV _HC1_WS_2016-04-27 _N 

EV _MC2_WS_2016-04-27 _N 

CM_MC2_WS_20160427 _N 

LC LCDSSLCC WS 2016-04-25 N 

Test Result 

Decision(a:5%) 
Non-Significant Effect 
Non-Significant Effect 'jAIV--~), \'It.. 1!11-~ 1 --1: r;..~-1siz.i-
Non-Significant Effect 1N.'t ~\I. to11.+,-0\S 
Non-Significant Effect 
Non~Significant Effect 
Non-Significant Effect 
Non-Significant Effect 
Non-Significant Effect 

Prop R %Effect 
0.375 0.0% 
0.2203 -24.75% 
0.3902 2.44% 
0.4068 5.09°/o 
0.405 4,79% 
0.3707 -0.69°/ci 
0.4918 18.69% 
0.438 10.08% 
0.3852 1.64o/o 

CETIS'" v1.8.7.16 Analyst: __ _ 



CETIS Analytical Report 

Salmonid Embryo-Alevin Survival and Development Test 

Analysis ID: 06-8908-4852 Endpoint: Proportion Normal lc\111.,;1ii\j) 
Analyzed: 10 Jun-1615:27 Analysis: STP 2x2 Contingency Tables 

Proportion Normal Detaill~,..-1\Wj) 
Sample Code Rep 1 Rep2 Rep3 Rep4 

FR_UFR1 0.6333 0.7333 0.6667 0.4667 
GH_ER2 0.8387 0.7333 0.8214 0.7241 

FR_FRCP1 0.5667 0.5455 0.6667 0.6667 

GH_FR1 0.4828 0.5333 0.7241 0.6333 

GH_ERC 0.5 0.6129 0.6552 0.6129 
EV_HC1 0.6333 0.5185 0.6207 0.7333 

EV_MC2 0.5 0.4839 0.5484 0.5 
CM_MC2 0.4828 0.5484 0.6333 0.5806 
LC LCDSSLCC 0.5313 0.6333 0.6 0.7 

Proportion Normal Binomials N1~'Dllit} I 
Sample Code Rep 1 Rep2 Rep 3 Rep4 
FR_UFR1 19/30 22/30 20/30 14/30 
GH_ER2 26/31 22130 23/28 21/29 
FR_FRCP1 17/30 18/33 20/30 20/30 
GH_FR1 14/29 16/30 21/29 19/30 
GH_ERC 15/30 19/31 19/29 19/31 
EV_HC1 19/30 14/27 18/29 22/30 
EV_MC2 15/30 15/31 17/31 15/30 
CM_MC2 14/29 17/31 19/30 18/31 
LC LCDSSLCC 17/32 19/30 18/30 21/30 
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000-469-187-1 CETIS<M v1.8.7.16 

Report Date: 

Test Code: 

10 Jun-1615:28 (p 2 of 2) 

16473a I 01-3601-2645 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: __ _ 



CETIS Analytical Report Report Date: 

Test Code: 

14 Jun-1610:22 (p 1 of 2) 

16473a I 01-3601-2645 

Salmonid Embryo-Alevin Survival and Development Test Nautilus Environmental 

Analysis ID: 11-4977-8653 Endpoint: Proportion Normal l~'':)) CETIS Version: CETISv1.8.7 

Analyzed: 14 Jun-1610:22 Analysis: STP 2x2 Contingency Tables Official Results: Yes 

Batch ID: 05-5107-6371 

Start Date: 28 Apr-1616:40 

Ending Date: 25 May-16 13:00 

Duration: 26d 20h 

Sample Code Sample ID 

FR_UFR1 20-5103-9195 

GH_ER2 20-2527-1456 

FR_FRCP1 11-3524-6354 

GH_FR1 02-7973-9027 

GH_ERC 19-0486-5913 

EV_HC1 08-5296-9635 

EV_MC2 16-4901-9744 

CM_MC2 06-7207-0177 

LC LCDSSLCC 02-5177-7083 

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 

Fisher Exact/Bonferroni-Holm Test 

Sample vs Sample 
GH_ER2 FR_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 
FR_UFR1 75 
GH_ER2 Receiving Wate 92 
FR_FRCP1 75 
GH_FR1 70 
GH_ERC 72 
EV_HC1 73 
EV_MC2 62 
CM_MC2 68 
LC LCDSSLCC 75 

000-469-187-1 

Test Type: Survival-Development Analyst: Kania Lywe 

Protocol: EC/EPS 1/RM/28 Diluent: Dechlorinated Tap Water 

Species: Oncorhynchus mykiss 

Source: Campbel Lake 

Sam pie Date Receive Date Sam pie Age 
27 Apr-16 09:30 28 Apr-1610:50 31h (8 °C) 

27 Apr-16 28 Apr-1610:50 41h (8 °C) 

27 Apr-16 11 :00 28 Apr-16 10:50 30h (8 °C) 

27 Apr-16 14:06 28 Apr-16 10:50 27h (7.5 °C) 

27 Apr-16 28 Apr-1610:50 41h (8 °C) 

27 Apr-16 07:50 28 Apr-1610:50 33h (8.5 °C) 

27 Apr-1610:00 28 Apr-16 10:50 31h (7 °C) 

27 Apr-1610:00 28 Apr-1610:50 31h (6.5 °C) 

27 Apr-16 08:18 28 Apr-16 10:50 32h (8 °C) 

Brine: 

Age: 

Client Name Project 

Teck Coal 

Sample Source Station Location Latitude Longitude 

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 

0.006671 0.0133 
0.00315 0.0126 
0.001538 0.0092 
0.001586 0.0079 
0.008542 0.0085 
8.952E-06 <0.0001 
0.0002683 0.0019 
0.004057 0.0122 

R NR+R 

45 120 
26 118 
48 123 
48 118 
49 121 
43 116 
60 122 
53 121 
47 122 

Seed 

NA 

P-Type 

Exact 
Exact 
Exact 
Exact 
Exact 
Exact 
Exact 
Exact 

Prop NR 

0.625 

0.7797 
0.6098 
0.5932 

0.595 
0.6293 

0.5082 
0.562 
0.6148 

FR_UFR1_Q_04042016_N (site c 

GH_ER2_WS_2016_04_27 _N (sit 

FR_FRCP1_Q_04042016_N 

GH_FR1_WS_2016_04_27 _N 

GH_ERC_WS_2016_04_27 _N 

EV _HC1_WS_2016-04-27 _N 

EV _MC2_WS_2016-04-27 _N 

CM_MC2_WS_20160427 _N 

LC LCDSSLCC WS 2016-04-25 N 

Test Result 

Decision{a:5%) 
Significant Effect 
Significant Effect ~1<"'1.~Gs 
Significant Effect 
Significant Effect 
Significant Effect 
Significant Effect 
Significant Effect 
Significant Effect 

Prop R %Effect 
0.375 19.84% 
0.2203 0.0% 
0.3902 21.79°/ci 
0.4068 23.91% 
0.405 23.68% 
0.3707 19.28% 
0.4918 34.82°/o 
0.438 27.92% 
0.3852 21.15°/o 
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CETIS Analytical Report 

Salmonid Embryo~Alevin Survival and Development Test 

Analysis ID: 11-4977-8653 Endpoint: Proportion Normal LVl&.\01\11--) l 
Analyzed: 14 Jun-1610:22 Analysis: STP 2x2 Contingency Tables 

Proportion Normal Detail lJ.c-\,\ \~) 
Sample Code 

FR_UFR1 

GH_ER2 

FR_FRCP1 

GH_FR1 

GH_ERC 

EV_HC1 

EV_MC2 

CM_MC2 

LC LCDSSLCC 

Proportion-Normal Binomials 

Sample Code 

FR_UFR1 

GH_ER2 

FR_FRCP1 

GH_FR1 

GH_ERC 

EV_HC1 

EV_MC2 

CM_MC2 

LC LCDSSLCC 
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Rep 1 Rep2 Rep 3 Rep4 

0.6333 0.7333 0.6667 0.4667 

0.8387 0.7333 0.8214 0.7241 

0.5667 0.5455 0.6667 0.6667 

0.4828 0.5333 0.7241 0.6333 

0.5 0.6129 0.6552 0.6129 

0.6333 0.5185 0.6207 0.7333 

0.5 0.4839 0.5484 0.5 

0.4828 0.5484 0.6333 0.5806 

0.5313 0.6333 0.6 0.7 

ll.\flll,i \~ \ 
Rep 1 Rep 2 Rep3 Rep 4 

19130 22130 20130 14130 

26131 22130 23128 21129 

17130 18133 20130 20130 

14129 16130 21129 19130 

15130 19131 19129 19131 

19130 14127 18129 22130 

15130 15131 17131 15130 

14129 17131 19130 18131 

17132 19130 18130 21130 

~ ' i i ' ~ ,. 
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CETIS'" v1.8.7.16 

Report Date: 

Test Code: 

14 Jun-16 10:22 (p 2 of 2) 

16473a I 01-3601-2645 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: __ _ 



CETIS Summary Report Report Date: 

Test Code: 

14 Jun-16 10:28 (p 1 of 2) 

164 73b I 03-1432-9586 

Salmonid Embryo-Alevin-~ Survival Development and Growth Test Nautilus Environmental 

Batch ID: 

Start Date: 

19-07 44-9008 

28 Apr-16 16:40 

Ending Date: 25 May-16 13:00 

Duration: 26d 20h 

Sample Code 

Control 
FR_UFR1 

GH_ER2 

FR_FRCP1 

GH_FR1 

GH_ERC 

EV_HC1 

EV_MC2 

CM_MC2 

LC LCDSSLCC 

Sample ID 

10-7021-7132 

20-5103-9195 

20-2527-1456 

11-3524-6354 

02-7973-9027 

19-0486-5913 

08-5296-9635 

16-4901-9744 

06-7207-0177 

02-5177-7083 

Test Type: Survival-Development-Growth 

Protocol: EC/EPS 1/RM/28 

Species: Oncorhynchus mykiss 

Source: Campbel Lake 

Sample Date Receive Date 
28 Apr-16 28 Apr-16 

27 Apr-16 09:30 28 Apr-1610:50 

27 Apr-16 28 Apr-16 10:50 

27 Apr-16 11 :00 28 Apr-16 10:50 

27 Apr-16 14:06 28 Apr-16 10:50 

27 Apr-16 28 Apr-1610:50 

27 Apr-16 07:50 28 Apr-16 10:50 

27 Apr-1610:00 28 Apr-1610:50 

27 Apr-16 10:00 28 Apr-1610:50 

27 Apr-16 08:18 28 Apr-1610:50 

Sample Age 

17h 

31h(8°C) 

41h(8°C) 

30h (8 'C) 

27h (7.5 'C) 

41h(8'C) 

33h (8.5 °C) 

31h(7°C) 

31h (6.5 °C) 

32h (8 °C) 

Analyst: Kania Lywe 

Diluent: Dechlorinated Tap Water 

Brine: 

Age: 

Client Name Project 

Teck Coal 

Sample Code Material Type Sample Source Station Location Latitude Longitude 
Control 
FR_UFR1 

GH_ER2 

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 

Water Sample 

Length-mm Summary 

Sample Code Count 
Control 
FR_UFR1 

GH_ER2 
FR_FRCP1 

GH_FR1 

GH_ERC 
EV_HC1 
EV_MC2 

CM_MC2 
LC LCDSSLCC 

4 

4 
4 
4 
4 
4 
4 
4 
4 
4 

Mean ~Weight-mg Summary 

Sample Code Count 
Control 4 
FR_UFR1 4 
GH_ER2 
FR_FRCP1 
GH_FR1 

GH_ERC 
EV_HC1 
EV_MC2 
CM_MC2 

LC LCDSSLCC 

000-469-187-2 

4 
4 
4 
4 
4 
4 
4 
4 

Teck Coal 

Teck Coal 
Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 
Teck Coal 

Teck Coal 

Teck Coal 

Mean 
19.12 

19.67 
19.75 
18.99 

19.93 
19.47 

19.49 

20.11 
19.53 
19.83 

Mean 

94.61 

97.58 
97.11 
96.65 

95.8 
102.1 
105 

106.7 
95.79 
97.71 

Control 
FR_UFR1_Q_04042016_N (site c 

GH_ER2_WS_2016_04_27 _N (sit 

FR_FRCP1_Q_04042016_N 

GH_FR1_WS_2016_04_27 _N 

GH_ERC_WS_2016_04_27 _N 

EV _HC1_WS_2016-04-27 _N 

EV _MC2_WS_2016-04-27 _N 

CM_MC2_WS_20160427 _N 

LC LCDSSLCC WS 2016-04-25 N 

95%1 LCL 95o/o UCL Min Max Std Err 
18.36 19.88 18.5 
19.06 

19.41 
18.28 
19.61 

18.69 

19.12 
19.32 

19.08 
19.28 

20.27 
20.1 
19.69 

20.26 

20.25 
19.87 

20.89 
19.98 
20.38 

19.36 

19.48 
18.36 
19.68 

19.07 

19.17 

19.53 
19.28 
19.39 

95% LCL 95% UCL Min 

86.17 103.1 88.08 
94.44 

91.75 
89.14 
85.53 

90.49 
100.1 

86.99 
83.86 
92.19 

100.7 

.102.5 
104.2 
106.1 
113.8 

109.8 
126.4 

107.7 
103.2 

95.26 
92.8 

91.76 
89.52 
91.88 

101 
90.63 

85 
92.63 

19.67 
20.18 

20 
19.33 

20.18 

20.13 
19.68 

20.56 

19.89 
20.14 

Max 

100.5 
99.58 

100.9 
101.7 

102.1 
109.1 

107.6 
120.6 

102.4 
100.5 

0.2397 
0.1899 

0.1072 
0.2209 

0.1034 

0.2457 
0.1169 

0.2468 

0.1415 
0.1736 

Std Err 

2.654 
0.9876 
1.687 

2.36 
3.227 
3.664 

1.522 
6.193 
3.749 

1.737 

Std Dev 

0.4794 

0.3798 
0.2144 
0.4418 

0.2068 

0.4914 

0.2339 
0.4936 

0.283 
0.3472 

Std Dev 

5.308 
1.975 

3.373 
4.719 

6.455 
7.327 

3.043 
12.39 

7.499 
3.474 

CV0/o 
2.51% 
1.93%1 
1.09°/o 
2.33% 

1.04% 
2.52% 
1.2% 
2.46% 

1.45% 
1.75% 

CV% 

5.61% 
2.02% 
3.47°/o 
4.88% 

6.74% 
7.17% 
2.9%. 

11.61% 
7.83% 

3.56% 

CETIS™ v1.8.7.16 Analyst: __ _ 

%Effect 
O.Oo/o 
-2.86% 
-3.32% 
0.69% 
-4.26% 
-1.82% 
-1.96% 

-5.15% 
-2.14% 
-3.7o/o 

%Effect 
0.0% 
-3.13o/o 
-2.64% 

-2.16% 
-1.25% 
-7.96% 
-10.94% 
-12.78% 
-1.24% 
-3.28% 



CETIS Summary Report Report Date: 14 Jun-16 10:28 (p 2 of 2) 

Test Code: 16473b I 03-1432-9586 

Salmonid Embryo-Alevin-~ Survival Development and Growth Test Nautilus Environmental 

Length-mm Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 
Control 19.15 18.5 19.67 19.16 

f.R_UFR1 20.18 19.36 19.4 19.73 

GH_ER2 20 19.8 19.74 19.48 
FR_FRCP1 19.26 19 18.36 19.33 
GH_FR1 20.18 19.68 19.98 19.9 
GH_ERC 20.13 19.55 19.12 19.07 
EV_HC1 19.17 19.68 19.48 19.65 
EV_MC2 19.86 19.53 20.47 20.56 
CM_MC2 19.89 19.28 19.33 19.62 

LC LCDSSLCC 19.39 20.14 19.71 20.07 

Mean ~eight-mg Detail 

Sample Code Rep 1 Rep 2 Rep3 Rep4 
Control 100.5 88.08 93.08 96.8 
FR_UFR1 95.26 98.8 99.58 96.67 
GH_ER2 98.08 96.67 92.8 100.9 
FR_FRCP1 91.76 99.47 93.64 101.7 
GH_FR1 102.1 100.5 89.52 91 
GH_ERC 91.88 102.9 104.8 109.1 
EV_HC1 107.6 107.1 101 104.2 
EV_MC2 109.4 90.63 106.1 120.6 
CM_MC2 85 97.78 98 102.4 
LC LCDSSLCC 92.63 100.5 99.05 98.7 

000-469-187-2 CETIS'" v1 .8.7.16 Analyst:. __ _ 



CETIS Analytical Report Report Date: 

Test Code: 

09 Jun-16 14:57 (p 1 of 2) 

16473b I 03-1432-9586 

Salmonid Embryo-Alevin-~Survival Development and Growth Test Nautilus Environmental 

Analysis ID: 16-7888-8340 
Analyzed: 09 Jun-1614:55 

Batch ID: 19-07 44-9008 

Start Date: 28 Apr-1616:40 

Ending Date: 25 May-16 13:00 

Duration: 26d 20h 

Sample Code Sample ID 

Control 10-7021-7132 

FR_UFR1 20-5103-9195 

GH_ER2 20-2527-1456 

FR_FRCP1 11-3524-6354 

GH_FR1 02-7973-9027 

GH_ERC 19-0486-5913 

EV_HC1 08-5296-9635 

EV_MC2 16-4901-9744 

CM_MC2 06-7207-0177 

LC LCDSSLCC 02-5177-7083 

Endpoint: Length-mm 

Analysis: Parametric-Control vs Treatments 

Test Type: Survival-Development-Growth 

Protocol: EC/EPS 1/RM/28 

Species: Oncorhynchus mykiss 

Source: Campbel Lake 

Sample Date Receive Date Sample Age 

28 Apr-16 28 Apr-16 17h 

27 Apr-16 09:30 28 Apr-16 10:50 31h (8 'C) 

27 Apr-16 28 Apr-16 10:50 41h(8'C) 

27 Apr-1611:00 28 Apr-16 10:50 30h (8 'C) 

27 Apr-16 14:06 28 Apr-1610:50 27h (7.5 'C) 

27 Apr-16 28 Apr-16 10:50 41h(8'C) 

27 Apr-16 07:50 28 Apr-16 10:50 33h (8.5 'C) 

27 Apr-16 10:00 28 Apr-16 10:50 31h (?°C) 

27 Apr-16 10:00 28 Apr-16 10:50 31h (6.5 'C) 

27 Apr-16 08:18 28 Apr-1610:50 32h (8 'C) 

CETIS Version: CET1Sv1.8.7 

Official Results: Yes 

Analyst: Kania Lywe 

Diluent: Dechlorinated Tap Water 

Brine: 

Age: 

Client Name Project 

Teck Coal 

Sample Code Material Type Sample Source Station Location Latitude Longitude 
Control 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 

ANOVATable 

GH_ER2 
FR_FRCP1 
GH_FR1 

GH_ERC 
EV_HC1 
EV_MC2 

CM_MC2 

LC LCDSSLCC 

Teck Coal 

Teck Coal 

Teck Coat 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Alt Hyp Trials 

C>T NA 

Test Stat Critical 

-2.071 2.537 
-2.401 2.537 
0.5011 2.537 
-3.082 2.537 
-1.314 2.537 
-1.418 2.537 
-3.725 2.537 
-1.551 2.537 
-2.676 2.537 

Control 

FR_UFR1_Q_04042016_N (site c 

GH_ER2_WS_2016_04_27_N (sit 

FR_FRCP1_Q_04042016_N 

GH_FR1_WS_2016_04_27 _N 

GH_ERC_WS_2016_04_27 _N 

EV _HC1_WS_2016-04-27 _N 

EV _MC2_WS_2016-04-27 _N 

CM_MC2_WS_20160427 _N 

LC LCDSSLCC WS 2016-04-25 N 

Seed PMSD Test Result 

NA 3.51°/o 

MSD DF P-Value P-Type Decision(a:So/o) 

0.671 6 0.9999 GDF Non-Significant Effect 
0.671 6 1.0000 GDF Non-Significant Effect 
0.671 6 0.7472 GDF Non-Significant Effect 
0.671 6 1.0000 GDF Non-Significant Effect 
0.671 6 0.9978 GDF Non-Significant Effect 
0.671 6 0.9985 GDF Non-Significant Effect 
0.671 6 1.0000 GDF Non-Significant Effect 
0.671 6 0.9991 GDF Non-Significant Effect 
0.671 6 1.0000 GDF Non-Significant Effect 

Source Sum Squares Mean Square OF F Stat P-Value Decision(a:5%) 
Between 
Error 

Total 

Distributional Tests 

Attribute 

Variances 

Distribution 

000-469-187-2 

4.341658 

4.195096 
8.536754 

Test 

0.4824064 
0.1398365 

Bartlett Equality of Variance 

Shapiro-Wilk W Normality 

9 

30 
39 

Test Stat Critical 

5.291 21.67 
0.9792 0.9236 

3.45 

P-Value 

0.8082 

0.6608 

CETIS'" v1.8.7.16 

0.0050 Significant Effect 

Decision{a:1%} 

Equal Variances 

Normal Distribution 

Analyst: __ _ 

\'l<_IA\'i:l -t ""-"'V"° 
~-G\'."L 
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CETIS Analytical Report Report Date: 09 Jun-16 14:57 (p 2 of 2) 

Test Code: 16473b I 03-1432-9586 

Salmonid Embryo-Alevin-~ Survival Development and Growth Test Nautilus Environmental 

Analysis ID: 16-7888-8340 Endpoint: Length-mm CETIS Version: CETISv1.8.7 
Analyzed: 09 Jun-1614:55 Analysis: Parametric-Control vs Treatments Official Results: Yes 

Length-mm Summary 

Sample Code Count Mean 95°/o LCL 95% UCL Median Min Max Std Err CV% %Effect 

Control 4 19.12 18.36 19.88 19.15 18.5 19.67 0.2397 2.51 o/o 0.0°/o 
FR_UFR1 4 19.67 19.06 20.27 19.56 19.36 20.18 0.1899 1.93o/o -2.86% 
GH_ER2 4 19.75 19.41 20.1 19.77 19.48 20 0.1072 1.09o/o -3.32% 
FR_FRCP1 4 18.99 18.28 19.69 19.13 18.36 19.33 0.2209 2.33o/o 0.69% 
GH_FR1 4 19.93 19.61 20.26 19.94 19.68 20.18 0.1034 1.04% -4.26% 

GH_ERC 4 19.47 18.69 20.25 19.33 19.07 20.13 0.2457 2.52°/o -1.82% 
EV_HC1 4 19.49 19.12 19.87 19.56 19.17 19.68 0.1169 1.2o/o -1.96o/o 
EV_MC2 4 20.11 19.32 20.89 20.17 . 19.53 20.56 0.2468 2.46% -5.15o/o 
CM_MC2 4 19.53 19.08 19.98 19.48 19.28 19.89 0.1415 1.45°/o -2.14o/o 
LC LCDSSLCC 4 19.83 19.27 20.38 19.89 19.39 20.14 0.1736 1.75o/o -3. 7o/o 

Length-mm Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep 4 
Control 19.15 18.5 19.67 19.16 
FR_UFR1 20.18 19.36 19.4 19.73 
GH_ER2 20 19.8 19.74 19.48 
FR_FRCP1 19.26 19 18.36 19.33 
GH_FR1 20.18 19.68 19.98 19.9 
GH_ERC 20.13 19.55 19.12 19.07 
EV_HC1 19.17 19.68 19.48 19.65 
EV_MC2 19.86 19.53 20.47 20.56 
CM_MC2 19.89 19.28 19.33 19.62 
LC LCDSSLCC 19.39 20.14 19.71 20.07 

Graphics 
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CETIS Analytical Report Report Date: 

Test Code: 

09 Jun-1614:57 (p 1 of 2) 

16473b t 03-1432-9586 

Salmonid Embryo-Alevin-~Survival Development and Growth Test Nautilus Environmental 

Analysis ID: 05-3851-0886 

Analyzed: 09 Jun-16 14:55 

Batch ID: 19-0744-9008 

Start Date: 28 Apr-16 16:40 

Ending Date: 25 May-16 13:00 

Duration: 26d 20h 

Sample Code Sample ID 

FR_UFR1 20-5103-9195 

GH_ER2 20-2527-1456 

FR_FRCP1 11-3524-6354 

GH_FR1 02-7973-9027 

GH_ERC 19-0486-5913 

EV_HC1 08-5296-9635 

EV_MC2 16-4901-9744 

CM_MC2 06-7207-0177 

LC LCDSSLCC 02-5177-7083 

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 

FR_UFR1 

Endpoint: Length-mm CETIS Version: CETISv1.8.7 

Analysis: Parametric-Control vs Treatments Official Results: Yes 

Analyst: Kania Lywe Test Type: Survival-Development-Growth 

Protocol: EC/EPS 1/RM/28 Diluent: Dechlorinated Tap Water 

Species: Oncorhynchus mykiss Brine: 

Source: Campbel Lake Age: 

Sample Date Receive Date Sample Age Client Name Project 

27 Apr-16 09:30 28 Apr-16 10:50 31h (8 °C) Teck Coal 

27 Apr-16 28 Apr-16 10:50 41h(8°C) 

27 Apr-16 11 :00 28 Apr-16 10:50 30h (8 °C) 

27 Apr-16 14:06 28 Apr-16 10:50 27h (7.5 °C) 

27 Apr-16 28 Apr-16 10:50 41h(8°C) 

27 Apr-16 07:50 28 Apr-16 10:50 33h (8.5 °C) 

27 Apr-16 10:00 28 Apr-16 10:50 31h (?°C) 

27 Apr-1610:00 28 Apr-1610:50 31h (6.5 °C) 

27 Apr-16 08:18 28 Apr-1610:50 32h (8 °C) 

Sample Source Station Location Latitude Longitude 

Teck Coal FR_UFR1_Q_04042016_N (site c 

Teck Coal GH_ER2_WS_2016_04_27_N (sit 

Teck Coal FR_FRCP1_Q_04042016_N 

Teck Coal GH_FR1_WS_2016_04_27_N 

Teck Coal GH_ERC_WS_2016_04_27 _N 

Teck Coal EV _HC1_WS_2016-04-27 _N 

Teck Coal EV _MC2_WS_2016-04-27 _N 

Teck Coal CM_MC2_WS_20160427_N 

Teck Coal LC LCDSSLCC WS 2016-04-25 N 

Alt Hyp Trials Seed PMSD Test Result 
C>T NA NA 3.25o/o 

Test Stat Critical MSD DF P-Value P-Type Decision{a:5°/o) 
-0.3434 2.511 0.64 6 0.9493 CDF Non-Significant Effect GH_ER2 

FR_FRCP1 

GH_FR1 

GH_ERC 

EV_HC1 

EV_MC2 

CM_MC2 

2.669 

-1.05 
2.511 0.64 6 0.0360 CDF Significant Effect 

~"""'ft' t-12 )AH1 -ti<lll 

ANOVA Table 

Source 

Between 

Error 
Total 

Distributional Tests 

Attribute 

Variances 
Distribution 

000-469-187-2 

2.511 0.64 6 0.9933 
0.7849 2.511 0.64 6 0.6052 
0.677 2.511 0.64 6 0.6541 
-1.717 2.511 0.64 6 0.9993 
0.5396 2.511 0.64 6 0.7132 

LC LCDSSLCC -0.628 2.511 0.64 6 0.9761 

Sum Squares Mean Square DF F Stat 
3.364053 

3.505696 

6.869749 

Test 

0.4205067 

0.1298406 

Bartlett Equality of Variance 
Shapiro-Wilk W Normality 

8 
27 

35 

Test Stat Critical 

4.829 20.09 

0.981 0.9166 

3.239 

P-Value 

0.7756 
0.7774 

CETIS'M v1.8.7.16 

CDF Non-Significant Effect 

CDF Non-Significant Effect 

CDF Non-Significant Effect 

CDF Non-Significant Effect 

CDF Non-Significant Effect 

CDF Non-Significant Effect 

P-Value Decision(a:So/o) 

0.0103 Significant Effect 

Oecision(a:1%) 

Equal Variances 

Normal Distribution 

Analyst: __ _ 

~ sit ~ 



CETIS Analytical Report 

Salmonid Embryo-Alevin-~ Survival Development and Growth Test 

Analysis ID: 05-3851-0886 
Analyzed: 09 Jun-16 14:55 

Length-mm Summary 

Sample Code 

FR_UFR1 
GH_ER2 
FR_FRCP1 
GH_FR1 
GH_ERC 
EV_HC1 
EV_MC2 
CM_MC2 
LC LCDSSLCC 

Length-mm Detail 

Sample Code 

FR_UFR1 

GH_ER2 

FR_FRCP1 

GH_FR1 

GH_ERC 

EV_HC1 

EV_MC2 

CM_MC2 

LC LCDSSLCC 

Graphics 

Endpoint: Length-mm 
Analysis: Parametric-Control vs Treatments 

Count 

4 
4 
4 

4 

4 

4 

4 

4 

4 

Rep 1 

20.18 

20 

19.26 

20.18 

20.13 

19.17 

19.86 

19.89 

19.39 

Mean 

19.67 

19.75 
18.99 
19.93 
19.47 
19.49 
20.11 
19.53 
19.83 

Rep 2 

19.36 

19.8 

19 

19.68 

19.55 

19.68 

19.53 

19.28 

20.14 

95°/o LCL 95% UCL Median 

19.06 20.27 19.56 
19.41 

18.28 
19.61 
18.69 
19.12 
19.32 
19.08 
19.27 

Rep 3 

19.4 

19.74 

18.36 

19.98 

19.12 

19.48 

20.47 

19.33 

19.71 

20.1 
19.69 
20.26 
20.25 
19.87 
20.89 
19.98 
20.38 

Rep4 

19.73 

19.48 

19.33 

19.9 

19.07 

19.65 

20.56 

19.62 

20.07 

19.77 
19.13 
19.94 
19.33 
19.56 
20.17 
19.48 
19.89 

0.0 

'·' 

Report Date: 
Test Code: 

09 Jun-1614:57 (p 2 of 2) 

16473b I 03-1432-9586 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Min 
19.36 
19.48 
18.36 
19.68 
19.07 
19.17 
19.53 
19.28 
19.39 

Max 

20.18 
20 
19.33 
20.18 
20.13 
19.68 
20.56 
19.89 
20.14 

Std Err 

0.1899 

0.1072 
0.2209 
0.1034 
0.2457 
0.1169 
0.2468 
0.1415 
0.1736 

CV% 

1.93o/o 
1.09o/o 
2.33o/o 
1.04% 
2.52o/o 
1.2o/o 
2.46%, 
1.45%, 
1.75°/o 

• 

%Effect 

O.Oo/o 
-0.44°/o 

3.46o/o 
-1.36% 

1.02°/o 
0.88% 
-2.22o/o 
0.7% 
-0.81o/o 

'-0 --·····-···-············· 

' i 

000-469-187-2 

• 

CETIS'M v1.8.7.16 

• 

• 
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CETIS Analytical Report Report Date: 

Test Code: 

14 Jun-16 10:27 (p 1 of 2) 

16473b I 03-1432-9586 

Salmonid Embryo-Alevin-F Survival Development and Growth Test Nautilus Environmental 

Analysis ID: 10-3187-2157 Endpoint: Length-mm CETIS Version: CETISv1.8.7 

Analyzed: 14 Jun-16 10:27 Analysis: Parametric-Control vs Treatments Official Results: Yes 

Batch ID: 19-07 44-9008 Test Type: Survival-Development-Growth Analyst: Kania Lywe 

Start Date: 28 Apr-16 16:40 Protocol: EC/EPS 1/RM/28 Diluent: Dechlorinated Tap Water 

Ending Date: 25 May-1613:00 Species: Oncorhynchus mykiss Brine: 

Duration: 26d 20h Source: Campbel Lake Age: 

Sample Code Sample ID Sample Date Receive Date Sample Age Client Name Project 

FR_UFR1 20-5103-9195 27 Apr-16 09:30 28 Apr-16 10:50 31h(8°C) Teck Coal 

GH_ER2 20-2527-1456 27 Apr-16 28 Apr-16 10:50 41h(8°C) 

FR_FRCP1 11-3524-6354 27 Apr-1611:00 28 Apr-16 10:50 30h (8 °C) 

GH_FR1 02-7973-9027 27 Apr-16 14:06 28 Apr-16 10:50 27h (7.5 °C) 

GH_ERC 19-0486-5913 27 Apr-16 28 Apr-16 10:50 41h(8°C) 

EV_HC1 08-5296-9635 27 Apr-16 07:50 28 Apr-1610:50 33h (8.5 °C) 

EV_MC2 16-4901-9744 27 Apr-1610:00 28 Apr-16 10:50 31h (7°C) 

CM_MC2 06-7207-0177 27 Apr-16 10:00 28 Apr-16 10:50 31h (6.5 °C) 

LC LCDSSLCC 02-5177-7083 27 Apr-16 08:18 28 Apr-1610:50 32h (8 °C) 

Sample Code Material Type Sample Source Station Location Latitude Longitude 
FR_UFR1 Water Sample Teck Coal FR_UFR1_Q_04042016_N (site c 

GH_ER2 Water Sample Teck Coal GH_ER2_WS_2016_04_27 _N (sit 

FR_FRCP1 Water Sample Teck Coal FR_FRCP1_Q_04042016_N 

GH_FR1 Water Sample Teck Coal GH_FR1_WS_2016_04_27_N 

GH_ERC Water Sample Teck Coal GH_ERC_WS_2016_04_27 _N 
EV_HC1 Water Sample Teck Coal EV _HC1_WS_2016-04-27 _N 
EV_MC2 Water Sample Teck Coal EV _MC2_WS_2016-04-27 _N 
CM_MC2 Water Sample Teck Coal CM_MC2_WS_20160427 _N 

LC LCDSSLCC Water Sam pie Teck Coal LC LCDSSLCC WS 2016-04-25 N 

Data Transform Zeta Alt Hyp Trials Seed PMSD Test Result 
Untransformed NA C>T NA NA 3.24% 

Ounnett Multiple Comparison Test 

Sample Code vs Sample Code Test Stat Critical MSD OF P-Value P-Type Decision(a:5%) 
GH_ER2 FR_UFR1 0.3434 2.511 0.64 6 0.7885 CDF Non-Significant Effect 

"'-
FR_FRCP1 3.012 2.511 0.64 6 0.0168 CDF Sign'1ficant Effect ~ GH_FR1 -0.7065 2.511 0.64 6 0.9809 CDF Non-Significant Effect 

S!Al"'lil.S fl'-_\Af¥-1- t GH_ERC 1.128 2.511 0.64 6 0.4441 CDF Non-Significant Effect 
EV_HC1 1.02 2.511 0.64 6 0.4946 CDF Non-Significant Effect iAIL~(. 

EV_MC2 -1.374 2.511 0.64 6 0.9977 CDF Non-Significant Effect 11'1'1! S?,e. w.~ 
CM_MC2 0.8831 2.511 0.64 6 0.5594 CDF Non-Significant Effect 
LC LCDSSLCC -0.2845 2.511 0.64 6 0.9414 CDF Non~Significant Effect 

ANOVA Table 

Source Sum Squares Mean Square DF F Stat P-Value Decision(a:5o/o) 
Between 3.364053 0.4205067 8 3.239 0.0103 Significant Effect 
Error 3.505696 0.1298406 27 
Total 6.869749 35 

Distributiorial Tests 

Attribute Test Test Stat Critical P-Value Decision(a:1%) 
Variances 
Distribution 

Bartlett Equality of Variance 
Shapiro-Wilk W Normallty 

4.829 20.09 
0.981 0.9166 

0.7756 
0.7774 

Equal Variances 
Normal Distribution 

000-469-187-1 CETIS™ v1.8.7.16 Analyst: __ _ QA Jco{_;__ 
. , li.10 p f/'j.f/t., 



CETIS Analytical Report Report Date: 14 Jun-16 10:27 (p 2 of 2) 

Test Code: 16473b I 03-1432-9586 

Salmonid Embryo-Alevin-~Survival Development and Growth Test Nautilus Environmental 

Analysis ID: 10-3187-2157 Endpoint: Length-mm CETIS Version: CETISv1.8.7 
Analyzed: 14 Jun-16 10:27 Analysis: Parametric-COntrol vs Treatments Official Results: Yes 

Length-mm Summary 

Sample Code Count Mean 95% LCL 95% UCL Median Min Max Std Err CVo/o o/oEffect 

FR_UFR1 4 19.67 19.06 20.27 19.56 19.36 20.18 0.1899 1.93o/o 0.0% 
GH_ER2 4 19.75 19.41 20.1 19.77 19.48 20 0.1072 1.09o/o -0.44% 
FR_FRCP1 4 18.99 18.28 19.69 19.13 18.36 19.33 0.2209 2.33%1 3.46% 
GH_FR1 4 19.93 19.61 20.26 19.94 19.68 20.18 0.1034 1.04°/o -1:36% 
GH_ERC 4 19.47 18.69 20.25 19.33 19.07 20.13 0.2457 2.s2°1o 1.02% 
EV_HC1 4 19.49 19.12 19.87 19.56 19.17 19.68 0.1169 1.2°/o 0.88%1 
EV_MC2 4 20.11 19.32 20.89 20.17 19.53 20.56 0.2468 2.46°/o -2.22% 
CM_MC2 4 19.53 19.08 19.98 19.48 19.28 19.89 0.1415 1.45% 0.7%1 
LC LCDSSLCC 4 19.83 19.27 20.38 19.89 19.39 20.14 0.1736 1.75% -0.81% 

Length-mm Detail 

Sample Code Rep 1 Rep2 Rep 3 Rep4 
FR_UFR1 20.18 19.36 19.4 19.73 
GH_ER2 20 19.8 19.74 19.48 
FR_FRCP1 19.26 19 18.36 19.33 
GH_FR1 20.18 19.68 19.98 19.9 
GH_ERC 20.13 19.55 19.12 19.07 
EV_HC1 19.17 19.68 19.48 19.65 
EV_MC2 19.86 19.53 20.47 20.56 
CM_MC2 19.89 19.28 19.33 19.62 
LC LCDSSLCC 19.39 20.14 19.71 20.07 
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CETIS Analytical Report 

"--Salmonid Embryo-Alevin-~ Survival Development and Growth Test 

Analysis ID: 06-3248-9835 Endpoint: Mean ~eight-mg 

Report Date: 

Test Code: 

09 Jun-1614:57 (p 1 of 2) 

16473b I 03-1432-9586 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Analyzed: 09 Jun-16 14:55 Analysis: Parametric-Control vs Treatments Official Results: Yes 

Batch ID: 19-07 44-9008 

Start Date: 28 Apr-16 16:40 

Ending Date: 25 May-16 13:00 

Duration: 26d 20h 

Sample Code Sample ID 

Control 10-7021-7132 

FR_UFR1 20-5103-9195 

GH_ER2 20-2527-1456 

FR_FRCP1 11-3524-6354 

GH_FR1 02-7973-9027 

GH_ERC 19-0486-5913 

EV_HC1 08-5296-9635 

EV_MC2 16-4901-9744 

CM_MC2 06-7207-0177 

LC LCDSSLCC 02-5177-7083 

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 

Analyst: Kania Lywe Test Type: Survival-Development-Growth 
Protocol: EC/EPS 1/RM/28 Diluent: Dechlorinated Tap Water 

Species: Oncorhynchus mykiss Brine: 

Source: Campbel Lake Age: 

Sample Date Receive Date Sample Age Client Name Project 

28 Apr-16 28 Apr-16 17h Teck Coal 

27 Apr-16 09:30 28 Apr-16 10:50 31h (8 °C) 

27 Apr-16 28 Apr-16 10:50 41h(8°C} 

27 Apr-1611:00 28 Apr-16 10:50 30h (8 °C) 

27 Apr-1614:06 28 Apr-16 10:50 27h (7.5 °C) 

27 Apr-16 28 Apr-16 10:50 41h(8°C) 

27 Apr-16 07:50 28 Apr-16 10:50 33h (8.5 °C} 

27 Apr-1610:00 28 Apr-1610:50 31h(7°C) 

27 Apr-1610:00 28 Apr-16 10:50 31h (6.5 °C) 

27 Apr-16 08:18 28 Apr-1610:50 32h (8 °C) 

Sample Source Station Location Latitude Longitude 

Teck Coal Control 

Teck Coal FR_UFR1_Q_04042016_N (site c 

Teck Coal GH_ER2_WS_2016_04_27_N (sit 

Teck Coal FR_FRCP1_ Q_04042016_N 

Teck Coal GH_FR1_WS_2016_04_27_N 

Teck Coal GH_ERC_WS_2016_04_27_N 

Teck Coal EV _HC1_WS_2016-04-27 _N 

Teck Coal EV _MC2_WS_2016-04-27 _N 

Teck Coal CM_MC2_WS_20160427 _N 

Teck Coal LC LCDSSLCC WS 2016-04-25 N 

Alt Hyp Trials Seed PMSD Test Result 

C>T NA NA 11,9%1 

Test Stat Critical MSD OF P-Value P-Type Decision(a:5%) 
Control FR_UFR1 -0.6696 2.537 11.23 6 0.9820 GDF Non-Significant Effect s-~u.1 f(l_IA\:11.1. -l:t:<tU>~ 

AfiOVA Table 

Source 

Between 

Error 

Total 

Distributional Tests 

Attribute 

Variances 

Distribution 

000-469-187-2 

GH_ER2 
FR_FRCP1 

GH_FR1 

GH_ERC 
EV_HC1 
EV_MC2 

CM_MC2 

LC LCDSSLCC 

-0.5646 
-0.4608 

-0.2676 
-1. 701 

-2.337 

-2.73 

-0.2657 
-0.7 

2.537 11.23 
2.537 11.23 
2.537 11.23 

2.537 11.23 
2.537 11.23 
2.537 11.23 
2.537 11.23 
2.537 11.23 

Sum Squares Mean Square OF 
628.8084 
1176.138 
1804.947 

Test 

69.8676 
39.20461 

Bartlett Equality of Variance 

Shapiro-Wilk W Normality 

9 
30 
39 

Test Stat Critical 

13.26 21.67 

0.9566 0.9236 

6 0.9756 GDF Non-Significant Effect 

6 0.9675 GDF Non-Significant Effect 

6 0.9463 GDF Non-Significant Effect 

6 0.9995 GDF Non-Significant Effect 

6 1.0000 CDF Non-Significant Effect 

6 1.0000 GDF Non-Significant Effect 

6 0.9460 GDF Non-Significant Effect 

6 0.9836 CDF Non-Significant Effect 

F Stat P-Value Decision(a:5°/o) 

1.782 0.1136 Non-Significant Effect 

P-Value Decision(a:1"/o) 

0.1511 Equal Variances 

0.1283 Normal Distribution 

CETIS•M v1 .8.7.16 Analyst __ _ 
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CETIS Analytical Report Report Date: 09 Jun-1614:57 (p 2 of 2) 

Test Code: 16473b I 03-1432-9586 

Salmonid Embryo-Alevin-~ Survival Development and Growth Test Nautilus Environmental 

Analysis ID: 06-3248-9835 Endpoint: Mean 9"1'~eight-mg CETIS Version: CETISv1.8.7 
Analyzed: 09 Jun-16 14:55 Analysis: Parametric-Control vs Treatments Official Results: Yes 

Mean ~eight-mg Summary 

Sample Code Count Mean 95% LCL 95% UCL Median Min Max Std Err CVo/o %Effect 

Control 4 94.61 86.17 103.1 94.94 88.08 100.5 2.654 5.61 o/o 0.0%1 
FR_UFR1 4 97.58 94.44 100.7 97.73 95.26 99.58 0.9876 2.02o/o -3.13o/o 
GH_ER2 4 97.11 91.75 102.5 97.37 92.8 100.9 1.687 3.4 7°/o -2.64o/o 
FR_FRCP1 4 96.65 89.14 104.2 96.56 91.76 101.7 2.36 4.88% -2.16o/o 
GH_FR1 4 95.8 85.53 106.1 95.76 89.52 102.1 3.227 6.74°/o -1.25°/o 
GH_ERC 4 102.1 90.49 113.8 103.8 91.88 109.1 3.664 7.17°/o -7.96o/o 
EV_HC1 4 105 100.1 109.8 105.6 101 107.6 1.522 2.9o/o -10.94°/o 
EV_MC2 4 106.7 86.99 126.4 107.8 90.63 120.6 6.193 11.61% -12.78o/o 
CM_MC2 4 95.79 83.86 107.7 97.89 85 102.4 3.749 7.83% -1.24o/o 
LC LCDSSLCC 4 97.71 92.19 103.2 98.87 92.63 100.5 1.737 3.56% -3.28o/o 

Mean~ Weight-mg Detail 
~t 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 
Control 100.5 88.08 93.08 96.8 
FR_UFR1 95.26 98.8 99.58 96.67 
GH_ER2 98.08 96.67 92.8 100.9 
FR_FRCP1 91.76 99.47 93.64 101.7 
GH_FR1 102.1 100.5 89.52 91 
GH_ERC 91.88 102.9 104.8 109.1 
EV_HC1 107.6 107.1 101 104.2 
EV_MC2 109.4 90.63 106.1 120.6 
CM_MC2 85 97.78 98 102.4 
LC LCDSSLCC 92.63 100.5 99.05 98.7 
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CETIS Analytical Report Report Date: 

Test Code: 

09 Jun-1614:57 (p 1 of 2) 

16473b I 03-1432-9586 

Salmonid Embryo-Alevin~urvival Development and Growth Test Nautilus Environmental 

Analysis ID: 07-0857-3010 

Analyzed: 09 Jun-16 14:55 

Batch ID: 19-0744-9008 

Start Date: 28 Apr-16 16:40 

Ending Date: 25 May-16 13:00 

Duration: 26d 20h 

Sample Code Sample ID 

FR_UFR1 20-5103-9195 

GH_ER2 20-2527-1456 

FR_FRCP1 11-3524-6354 

GH_FR1 02-7973-9027 

GH_ERC 19-0486-5913 

EV_HC1 08-5296-9635 

EV_MC2 16-4901-9744 

CM_MC2 06-7207-0177 

LC LCDSSLCC 02-5177-7083 

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 

Ounnett Multiple Comparison Test 

Sample Code 

FR_UFR1 

ANOVATable 

Source 

Between 
Error 
Total 

vs Sample Code 

GH_ER2 
FR_FRCP1 
GH_FR1 

GH_ERC 
EV_HG1 

EV_MC2 
GM_MC2 
LC LCDSSLCC 

Sum Squares 

546.8856 

1091.619 
1638.504 

Distributional Tests 

Attribute Test 

Endpoint: Mean g.i.y Weight-mg CETIS Version: CETISv1.8.7 
Analysis: Pararrletric=Contro! vs Treatments Official Results: Yes 

Analyst: Kania Lywe Test Type: Survival-Development-Growth 

Protocol: EC/EPS 1/RM/28 Diluent: Dechlorinated Tap Water 

Species: Oncorhynchus mykiss Brine: 

Source: Campbel Lake Age: 

Sample Date Receive Date Sample Age Client Name Project 

27 Apr-16 09:30 28 Apr-16 10:50 31h (8 °C) Teck Coat 

27 Apr-16 28 Apr-1610:50 41h (8 °C) 

27 Apr-1611:00 28 Apr-1610:50 30h (8 °C) 

27 Apr-16 14:06 28 Apr-1610:50 27h (7.5 °C) 

27 Apr-16 28 Apr-16 10:50 41h(8°C) 

27 Apr-16 07:50 28 Apr-1610:50 33h (8.5 'C) 

27 Apr-16 10:00 28 Apr-1610:50 31h (7 'C) 

27 Apr-16 10:00 28 Apr-1610:50 31h (6.5 °G) 

27 Apr-16 08:18 28 Apr-16 10:50 32h (8 'C) 

Sample Source Station Location Latitude Longitude 

Teck Coal FR_UFR1_Q_04042016_N (site c 

Teck Coal GH_ER2_WS_2016_04_27_N (sit 

Teck Coal FR_FRCP1_Q_04042016_N 

Teck Coal GH_FR1_WS_2016_04_27_N 
Teck Coa! GH_ERC_WS_2016_04_27 _N 

Teck Coal EV _HC1_WS_2016-04-27 _N 
Teck Coal EV_MC2_WS_2016-04-27_N 
Teck Coal CM_MC2_WS_20160427 _N 

Teck Coal LC LCDSSLCC WS 2016-04-25 N 

Alt Hyp Trials Seed PMSD Test Result 
C>T NA NA 11.6% 

Test Stat Critical MSD OF P-Value P-Type Decision{a:5%) 
0.1034 2.511 11.29 6 0.8631 CDF Non-Significant Effect 
0.2057 2.511 11.29 6 0.8338 CDF Non-Significant Effect ~""V~' l'l;C_ll.Wi -t 
0.3959 2.511 11.29 6 0.7695 GDF Non-Significant Effect C.\\_E;\'J... 
-1.016 2.511 11.29 6 0.9926 CDF Non-Significant Effect <>'\'. (~ em-\IO~ 
-1.642 2.511 11.29 6 0.9991 CDF Non-Significant Effect 
-2.029 2.511 11.29 6 0.9998 CDF Non-Significant Effect 
0.3978 2.511 11.29 6 0.7688 GDF Non-Significant Effect 
-0.02991 2.511 11.29 6 0.8956 CDF Non-Significant Effect 

Mean Square OF F Stat P-Value Decision{a:5°/o) 
68.3607 8 1.691 0.1464 Non-Significant Effect 
40.43032 27 

35 

Test Stat Critical P-Value Decision{a:1%) 
Variances 
Distribution 

Bartlett Equality of Variance 
Shapiro-Wilk W Normality 

13.11 20.09 
0.95 0.9166 

0.1083 
0.1049 

Equal Variances 
Normal Distribution 

000-469-187-2 CETIS™ v1.8.7.16 aA JC'1.L 
· Ja .... t. Iv /f( 

Analyst: __ _ 



CETIS Analytical Report 

Salmonid Embryo-Alevin-~Survival Development and Growth Test 

Analysis ID: 07-0857-3010 Endpoint: Mean ~i9ht-m9 
Analyzed: 09 Jun-1614:55 Analysis: Parametrrc- ontrol vs Treatments 

Mean ~1eight-mg Summary 

Sample Code Count Mean 95°/o LCL 95% UCL Median 

FR_UFR1 4 97.58 94.44 100.7 97.73 
GH_ER2 4 97.11 91.75 102.5 97.37 
FR_FRCP1 4 96.65 89.14 104.2 96.56 
GH_FR1 4 95.8 85.53 106.1 95.76 
GH_ERC 4 102.1 90.49 113.8 103.8 
EV_HC1 4 105 100.1 109.8 105.6 
EV_MC2 4 106.7 86.99 126.4 107.8 
CM_MC2 4 95.79 83.86 107.7 97.89 
LC LCDSSLCC 4 97.71 92.19 103.2 98.87 

Mean ~'reight-mg Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 
FR_UFR1 95.26 98.8 99.58 96.67 
GH_ER2 98.08 96.67 92.8 100.9 
FR_FRCP1 91.76 99.47 93.64 101.7 
GH_FR1 102.1 100.5 89.52 91 
GH_ERC 91.88 102.9 104.8 109.1 
EV_HC1 107.6 107.1 101 104.2 
EV_MC2 109.4 90.63 106.1 120.6 
CM_MC2 85 97.78 98 102.4 
LC LCDSSLCC 92.63 100.5 99.05 98.7 
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000-469-187-2 CETIS'M v1.8.7.16 

Report Date: 

Test Code: 

CETIS Version: 

Official Results: 

Min Max 

95.26 99.58 
92.8 100.9 
91.76 101.7 
89.52 102.1 
91.88 109.1 
101 107.6 
90.63 120.6 
85 102.4 
92.63 100.5 

09 Jun-1614:57 (p 2 of 2) 
16473b I 03-1432-9586 

Nautilus Environmental 

CETISv1.8.7 
Yes 

Std Err CV% 0/oEffect 

0.9876 2.02o/o O.Oo/o 

1.687 3.47°/o 0.48o/o 
2.36 4.88% 0.95o/o 
3.227 6.74% 1.82o/o 
3.664 7.17o/o -4.68% 
1.522 2.9%1 -7.57°/o 
6.193 11.61o/o -9.35% 

3.749 7.83o/o 1.83o/o 
1.737 3.56o/c -0.14o/o 
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CETIS Analytical Report Report Date: 

Test Code: 

14 Jun-16 10:27 (p 1 of 2) 

16473b I 03-1432-9586 

Salmonid Embryo-Alevin-6 Survival Development and Growth Test Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 
Analysis ID: 17-8158-4040 Endpoint: Mean~ Weight-mg 
Analyzed: 14 Jun-16 10:27 Analysis: Param'etr c-Control vs Treatments 

Batch ID: 19-07 44-9008 Test Type: Survival-Development-Growth Analyst: Kania Lywe 
Start Date: 28 Apr-16 16:40 Protocol: EC/EPS 1/RM/28 Diluent: Dechlorinated Tap Water 
Ending Date: 25 May-1613:00 Species: Oncorhynchus mykiss Brine: 
Duration: 26d 20h Source: Campbel Lake Age: 

Sample Code Sample ID Sample Date Receive Date Sample Age Client Name Project 

FR_UFR1 20-5103-9195 27 Apr-16 09:30 28Apr-1610:50 31h (8 °C) Teck Coal 
GH_ER2 20-2527 -1456 27 Apr-16 28 Apr-16 10:50 41h (8 °C) 
FR_FRCP1 11-3524-6354 27 Apr-1611:00 28 Apr-16 10:50 30h (8 °C) 
GH_FR1 02-7973-9027 27 Apr-16 14:06 28 Apr-16 10:50 27h (7.5 "C) 
GH_ERC 19-0486-5913 27 Apr-16 28 Apr-16 10:50 41h(8°C) 
EV_HC1 08-5296-9635 27 Apr-16 07:50 28 Apr-16 10:50 33h (8.5 °C) 
EV_MC2 16-4901-9744 27 Apr-16 10:00 28 Apr-16 10:50 31h (7°C) 
CM_MC2 06-7207-0177 27 Apr-16 10:00 28 Apr-1610:50 31h (6.5 'C) 
LC LCDSSLCC 02-5177-7083 27 Apr-16 08:18 28 Apr-1610:50 32h (8 °C) 

Sample Code Material Type Sample Source Station Location Latitude Longitude 
FR_UFR1 Water Sample Teck Coal FR_UFR1_Q_04042016_N (site c 
GH_ER2 Water Sample Teck Coal GH_ER2_WS_2016_04_27_N (sit 
FR_FRCP1 Water Sample Teck Coal FR_FRCP1_Q_04042016_N 
GH_FR1 Water Sample Teck Coal GH_FR1_WS_2016_04_27 _N 
GH_ERC Water Sample Teck Coal GH_ERC_WS_2016_04_27 _N 
EV_HC1 Water Sample Teck Coal EV _HC1_WS_2016-04-27 _N 
EV_MC2 Water Sample Teck Coal EV _MC2_WS_2016-04-27 _N 
CM_MC2 Water Sample Teck Coal CM_MC2_WS_20160427 _N 
LC LCDSSLCC Water Sample Teck Coal LC LCDSSLCC WS 2016-04-25 N 

Data Transform Zeta Alt Hyp Trials Seed PMSD Test Result 
Untransformed NA C>T NA NA 11.6%) 

Dunnett Multiple Comparison Test 

Sample Code vs Sample Code Test Stat Critical MSD OF P-Value P-Type Decision(a:5°/o) 
GH_ER2 FR_UFR1 -0.1034 2.511 11.29 6 0.9110 CDF Non-Significant Effect 

FR_FRCP1 0.1022 2.511 11.29 6 0.8634 GDF Non-Significant Effect 
GH_FR1 0.2925 2.511 11.29 6 0.8061 GDF Non-Significant Effect 'l&\IJ;\~l,:, ~J/\1\1.i t 
GH_ERC -1.119 2.511 11.29 6 0.9947 GDF Non-Significant Effect llc\\-e<;'-£, 
EV_HC1 -1.745 2.511 11.29 6 0.9994 GDF Non-Significant Effect °'"' ~'11. Gl\\-tKi\s 
EV_MC2 -2.133 2.511 11.29 6 0.9999 GDF Non-Significant Effect 
CM_MC2 0.2944 2.511 11.29 6 0.8054 GDF Non-Significant Effect 
LC LCDSSLCC -0.1334 2.511 11.29 6 0.9167 GDF Non-Significant Effect 

ANOVA Table 

Source Sum Squares Mean Square OF F Stat P-Value Decision{a:5%} 
Between 546.8856 68.3607 8 1.691 0.1464 Non-Significant Effect 
Error 1091.619 40.43032 27 
Total 1638.504 35 

Distributional Tests 

Attribute Test Test Stat Critical P-Value Decision{a:1%) 
Variances 
Distribution 

Bartlett Equality of Variance 
Shapiro-Wilk W Normality 

13.11 20.09 
0.95 0.9166 

0.1083 
0.1049 

Equal Variances 
Normal Distribution 

000-469-187-1 CETIS™ v1.8.7.16 Analyst: __ _ 



CETIS Analytical Report 

Salmonid Embryo-Alevin-F. Survival Development and Growth Test 

Analysis ID: 17-8158-4040 Endpoint: Mean ~eight-mg 
Analyzed: 14 Jun-16 10:27 Analysis: Parametric-Control vs Treatments 

Mean 9h, Weight-mg Summary 
wet 

Sample Code Count Mean 95% LCL 95% UCL Median 

FR_UFR1 4 97.58 94.44 100.7 97.73 
GH_ER2 4 97.11 91.75 102.5 97.37 
FR_FRCP1 4 96.65 89.14 104.2 96.56 
GH_FR1 4 95.8 85.53 106.1 95.76 
GH_ERC 4 102.1 90.49 113.8 103.8 
EV_HC1 4 105 100.1 109.8 105.6 
EV_MC2 4 106.7 86.99 126.4 107.8 
CM_MC2 4 95.79 83.86 107.7 97.89 
LC LCDSSLCC 4 97.71 92.19 103.2 98.87 

Mean Qr9.J(Yeight-mg Detail 

Sample Code Rep 1 Rep2 Rep 3 Rep4 
FR_UFR1 95.26 98.8 99.58 96.67 
GH_ER2 98.08 96.67 92.8 100.9 
FR_FRCP1 91.76 99.47 93.64 101.7 
GH_FR1 102.1 100.5 89.52 91 
GH_ERC 91.88 102.9 104.8 109.1 
EV_HC1 107.6 107.1 101 104.2 
EV_MC2 109.4 90.63 106.1 120.6 
CM_MC2 85 97.78 98 102.4 
LC LCDSSLCC 92.63 100.5 99.05 98.7 
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<o 

Report Date: 

Test Code: 

CETIS Version: 

Official Results: 

Min Max 

95.26 99.58 
92.8 100.9 
91.76 101.7 
89.52 102.1 
91.88 109.1 
101 107.6 
90.63 120.6 
85 102.4 
92.63 100.5 

14 Jun-1610:27 (p 2 of 2) 
16473b I 03-1432-9586 

Nautilus Environmental 

CET1Sv1.8.7 
Yes 

Std Err CV%1 %Effect 

0.9876 2.02% 0.0°/o 
1.687 3.47°/o 0.48% 
2.36 4.88°/o 0.95% 
3.227 6.74% 1.82% 
3.664 7.17% -4.68% 

1.522 2.9% -7.57% 
6.193 11.61% -9.35°/o 
3.749 7.83%) 1.83% 

1.737 3.56o/o -0.14°/o 
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APPENDIX F – Analytical Chemistry 
 
 

All analytical chemistry for Q2 chronic toxicity has been uploaded to EMS. 
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Teck 
COC ID: 20160427-0941 
1P 11,t)ft, 

Facility Name I Job#ILine Creek Operation 

Project ManagerjJay Jones 

Emaiiljay.jones@teckcom 

Address1Box2003 

15km North Hwy 43 

City Sparwood 

Postal Code VOB 200 

Phone Numberl250-425-6ll l 

Samole Location 

LC_LCS_WS_2016-04-25 N LC LCS 
I.~ . ~~n~• ~~ ... ~ __ -:, -· -- .JI '1 r> .• "'1- I jl--L~C~L~c"i>ssLCC 

LC_DC1_ WS_2016-04-26_N l...Y 5 ;CZ.OL LC_DCl 

LC DCDS \VS 2016-04-26 N \.1.-". LC_DCDS 
LC FRDSDC WS 20.!_~4-26 N LC_FRDSDC 

~t<limki<!i . 

Prio1i 

Field 
Matrix 

ws 

ws 

ws 

ws 
ws 

Emergency (l Business Day) - 100% surcharge 

For Emergency <I Dav, ASAP or Weekend - Contact ALS 

I 
j 

Province BC 
Country Canada 

2016/04127 08:18 

2016/04/27 I 08:30 I 

2016/04127 07:58 
2016/04/27 09:04 

T. Phillips/ Nupqu 

G.Abott/ Nupqu 

J. Jones/ Teck 

Sampler's Name 

Sampler's Signature 

Page I ~f 

TURNAROUND TIME: 

Lab Name I Nautilus Environmental 

Lab Contact I Krysta Pearcy 

Email I Krysta@NautilusEnvironmental.ca Emai12: 

Address I 8664 commerce Court Email3: 

Email4: 

City I Burnaby Province BC PO number 

Postal CodelV5A 4N7 Country Canada PO number 

G x x x x 

f----t-~--t---~--+~--+-~-~~~~-+~-+-~+----j~-+~~ 
G I 5 14\i!I x x I x I x 

G 5 x x }---t-i G 5 x x 
.o 

:?.il 

April 27, 2016 

.)1161. 
r 

T. Phillips/ G. Abbott/ J. Jones Mobile# (250} 919-0965 

Dateffime April 27, 2016 

'SO.W.~le.. d~S0f)'Jlt\ 0--1 
(I) (?(,eq,v I ea~r\ess I S:?YVlL. c_'iebY\S I Oc\Q.A!'\eSS. 



Teck 
COCID: I 20160427-Chronic Toxicity 

?"T"7"7"~7"7"s7"7"~C" '-l':itOi.EC)tfcttENTiNFO-
Facility Name I Job#IWLC A WTF 

ProjectJvfanagerlThomas Davidson 
Emai!IThomas.Davidson@gmail.com 

Address I 15 Km North HWY 43 

Citv\Sparwood 
Postal CodelVOB 2GO 

Phone Number I 250.603,9417 
SAI\ll'LE:_cnE'.i'AiLS 

Sample ID Samole Location 
Field 

Matrix 

! 
~ 

i 
g 
~ 
:t: 

Province TBC 

C01ml:ly rcanada 

Date 
Time 

(24hr) 

.Page 1 of 

TURNAROUNJ? TIME: 

·J%; :Li\:BOAA'J,'OltY.'-/ 
REGULAR 
~ 

RUSH, IN• 
-O'nfEJ,t.INFO·::; ' --

Lab Nrune!Nautilus Environmental Renart Fonnat I Distribution I Excel PDF 
Lab Contacti,if<rysta Pearcy 

Email i;kzysta@NautilusEuvironmental.com 
Address [8664 commerce Court 

CityfBumaby 

Postal Code/,VSA 4N7 
Phone Numbed604-420-8773 

N I N 

G""Grab I #Of 
C===Comp Cont 

N 

'5' 
·~ .:: 
·~ 
15, 

~~ 

I N 

~ 
J 
.;.,:; .. 
:_r. 

~ 
<.J 

--::::; 
' rt-

Province Tse 
Country Tcanada 

l c 
~ ..:f 

J'\ s' 
'"""'-

.::'2~ 
..£ 

~ 

1IiEsTEfi' 

~ 
~ 

'""' '1; 
c 
·~ 

...J 
-;;; 
<""" 

Email l: 

Email 2: 
Email3: 

Email 4: 

Email 5» 

~ 
~ 
<;::) 

~ 

~ 
t' 
r+ 

thomas.davidson@teck.com x x 
teckcoal@equisonline.com 

tmckenna@epcor.com x x 
greg.ross@teck.com x x 

Colin.Lynch@teck.com 

P0411634 
., ... ,-::F!!?o.~:~t·n~4,;0~i;;;m;;.~Jii;';li~i.;-:N:'kiiiir 

E 

x 
x 
x 
x 
x 

):t-'ZoLILc_WTF_OUT_ws_20160427_N l]) LC_WTF_OUT ws N 27-Apr-16 1oqoo G S x -I y__ )(_ )( 10.d fc__ 

a~1~1~ ~ .\.$) \,£) ~ 
-

't= 
0 

•;:;· ;;.jj~1'~ifii 

-3' 
-· -- ' ' ' ' ' I I I ' I I I I I '. -:",; ·-;-·'A-:l)Dll'ION"AL'C(_)MM-Ei-NTWSfECJA_L lN~_IFP.l:;:-T!&N&;:<--;--' - ;: :;~ ~/;>Ji' · ">@tlNQ1Jl~lIED\B¥/A:I?·FU-;'L\11J;lNS-< ~ ''•ACCEJt,\'lll)•BYJAl''l?.l!i~rmN'''' 

Nau::i:Z(0.,:1J - 11,.,,. 7&7Th( oJ Jo: 'Ni 

NY-- 717t24A, %.>ne:c~iwk> 7 

Sampler's Name 

;>}/NJi .P.F'BQ_tfLE&'RE~t>m-:E~iPPPft~~~l·~;-(~:~~~~~1-~>:lr.--·:--. .- -... , .. <-·--?·:r ':-6··~--;o - ik:-:::. -c- - ,,, ,- - -~-<:'-?if:--; : .. :~(-,;;· ---- -- -,---<·"<\;({i---;-•; <-<"0/'.·;;:_::.::.:( 

Jocei>Jv'\ ;-1v-c1\!t:t<P Mobile# 
Prioritv (2-3 business days)· 50% surcharge 

sampl«'s Signatu" f1Jc9CO ~VhA._ fvccvvG ~- Date/Time 2-7-/ton I~ Uo 
'I 

Emergencv (I Business Dav)· 100% surcharge 
For Emergencv <l Dav. ASAP or Weekend - Contact ALS 

/ If 
3'.111!\9LL 0.es'Cl'lpt\tc~ CD C\(JJAv--1 (OiLUrl£.Js 1s~ IJlUJJl ~I ~dYDcc:cv'b------1'\ -;:ol\1"--f_,\;\ 

cWc'A:Y: i -tlr\ A'frr I n1f-,.-,,j::,"? _ i'l t:t OiCJ.r-t·ir { J\,q-\-;;a .1°.11 ~I 1A t'b? _Q>?er-
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Teck I 
! 

I 
·---

COC !01 20160504-1312 TURNAROUND TIME: RUSH1 
! !!!ll "J!\ :r#!!~I ? x 

·-' Facility Name I Job# f.brding River Operation :f Laj:i Hime Nalltilus_ E.'l.Vironmenta! .. 
: ;.'t;_ .R""'ort Format I Distribution 

... , 
Excel PDF ·EDD ~·< 

Project Manager Lee Wilm ! Lab Contact Email_l: Lee.w-1[rri@;t~~Kc~'ci'i ;l;::;~i .;;_: -«- . ~- -."'<:- .! • 

-. 
Email ~ - . ./· .Effiiiil ,¥.--- ~ EmUi! 2: Nell.M:~,~~ld@;eck~-d~.fe;~r.~1 £'' : -, _-: ~- '«~: :X'.'",;. - - - - . 

Address PO Box 100 Address 8664 Commerce Court Email 3: "".:- '.· ·,, , -·, :· ''JVC 
teckcoal@ilauisan!!ne.ci>in _ - - ... :: ·. •• Ix . 

! 

City Elk ford Province IBC City Burnaby !Province BC PO number I - - -- ...... : . _;·, :': - < --:- ;_-:,"'-"'.' 

Postal Code VOB !HO Country I Canada ,! Postal Code V5A4N7 Country Canada 

Phone Number 1-250-865-5289 Pqone Number 604-420-8773 
:J)l·x l:'li. . lit .::·JJ)J:ST•r"D I 

~ ! 
!!! ,:r· ... , ·. ··• . ., . 

I. i : / 1 
. 

"·· "'s:·.:c .. . . 
. . ----. - ", 

' ff'~ 
,,, 

·• \;D ·.· .. . .. 

I :< 
){;i 

. . 
.: ~ 

··. 
.· .. 

I- :,,;:: :·;-:·;<-. 
! " 

.. .; . . ; 
0 ........ 

!! " 
~ . I ;• 

~ 
·. ... · ·.·· '----'.:. 

• 
·~'-c ! ':) ;: (1':: ! 3 ... e-.. ~ "' 

"* 
II • ;~ 

" ~l ;;: . ~ _g .5 

" • .5 ~ r· 0 
=~ ·-0 "' . ~-] >. • ~ e. ... 

Field ~ Time G=Grab #Of ~~ "~ ~~ 
\--._ 

Santnle ID Samnle Location Matrix :r: •! Date f:24hr) C=Comn Cont. ~ " oE 
N 0. ~ -

FR FRCPI QR 11042016 N zi.Z" (. FR_FRCPl WS ~ 2016/05/04 :!0:18 G x .. 
x 11 «.7 

FR_UFR1_QR_l 10421H6_N 'Z!'-1.0 I, FR_UFR1 WS 2016/05/04 08:48 G x :£.. I (-J,P ,. 

FR_FRCPl_SA_ll042016_N ~{..:fl.P\_ .. FR_FRCPl WS 2016/05/04 10:18 <! x if • ~ "' 
FR_UFRl_SA_l 10421J116_N ?__i--1.0l ... FR_UFRl ws 2016/05/04 08:48 d x ,o,o" 

·, 

. ' ~ ....L 

.. i rt-- ~ rt-
I ~ :::::;- ::::r ' -. 

~ ~ ~ -~·---

. 

~Viii_,· .It.I . Jri'l~S/$~1'l? ' · 1•\1 • $11~ • . • Ns:E;•"· 
• 

! ""· ;)ii,';'.,j,j\~;j 'ttilllO • ~:jfii;rl1 

' 
A l"11, (J, l'flr1 

' - ' M~vn <::/lh - {)~; 0 
I N'Y- /llavt Ya1MrnofJ I ' 

. ,// # ' 
p 

-,/ //-f ~~v- / ;/ - ·-.. 
""'' ··ti' ' Regular (default x Sampler's Name J\'lobile # 

Priori!);' ~2-3 business da~·s} • 50% surcharge 
Emergency (l Business Dav) - 100% surchar •e Sampler's Signature Dateffime 

For Emergencv <l Dav, ASAP or Weekend - Contact ALS 

a 



Teck I 

COClD: Tl! "D Tli\1E: 20160504-1317 . r;,,,;;,, I 
' 

FHc1!it~ "Jm1w ! , v;.,""n""r~•in" 
~ 

"'• l'.:.8:\) __ ~~~:Ji:~.~~~~---- 7 

d"~'._'.',,,_'.~"'.'..".,':'_''.-~~-);(':'_'~-~!:"_"_"' 

Orn;_,,.,. '.-~wiltn Lah Contact !Elisabeth Henson 

·-sT:ilit~;~t? 

i:;,.....,; 
--------·-·-
PO Box l(lfl 

·"·--"- "" -~~LlL 
_Post a.!_ Cod~-

Phone Number:' 

I 

-.. 

·-::,-.,s 

\\y6'\iO 
v1<12tll .fJ-

Samo le 

Elk ford 
VOB !HO 

~ 
?:, 

-·-

"2 1 um C0nt I
- Id ~ i n,1ln) C=-Compr--~-i 11 i . iG~Grnbl HOI 
·ie- "' I Dute ~- r 1 I 

Mafrix :.r: !0·18 , G !.,, 
.ocat1on , I I 2016/05104 , 'I- - i 

I ws L - - t 84!1 G ! 
I 

FR_fR(':!:I --l- . - "I I 20J6/05/0: ! t) ' : -- -

4 
6N -- - I \YS 

1 
________ I I FR FRCPI_Q'-R" __ ll_0_42:-0-:1--:_:- ...... -· j···· •. ···_·_·_ .. FR_UFIU. -- --!. -·---··- -- -1 ' I_ - ---•-

;;;°;;;; •· ""f~;;t oc _ I 1-- . _ I -
5 

. -~-J-.. .. .IG/i~- Q"{'I i _\.l"v .. ,.. --- I 1· -- wbf.:9 Q ---r = - ---- -, -----!-bi··------__ cx1_~·-_··_o_ .... ~ .. II_ C" ."'..· ---- --1 --·---·-·- I GJ' . -------, " --- - .L -. . . --- -' ... ]°"' .ct\;; 
. - ----~~--~~~- ::f ~:=--- --- --:-~1-- I -=Ii?;,···-··-···-··-~. -.. • . 

:ntr 1t€dMMENTSISPE~IAtY~N$¥illJ:GnQW~~l0?'~i);0 ""'[!IJ;-\Ql,JJSU ~~I~JA'.t{Ql-
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Sampler's Nnme 

-----------
v- ' <71 Dnv ASAP or Weekend - C""""'t Al 

+ 

i'fEJ>'\l!Jif;;5~~' 

4·--- +- .. -..j... ---+ ' _j ___ __j. ___ j 

l- ·!- 1--- ·······I ···i ... --+------+ --+------~----- --! 

I 
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" c 

~ 
~ 
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"' -· • 
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"' 
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cocm, I Mav''4, 2016 Refresh 

T 
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-~. 

' 

FacilityNamelGreenhills Operations 

Project ManagerlLeigh Stickney 
Emaill!eigh.stlckney@teck.com 

AddresslPO Box 5000 

City]Elkford 

Postal CodelVOB !HO 

Phone Numberl250 865 3274 

Sample JD 

GH ER2 WS 2016 05 04 N 

GH_FR1_WS_2016_05_04_N 

GH_ERC_ WS_2016_05_04_N 

'Z\r'*;l'fi'lfis«?;))tjJ'tl<Jl!li):!Si\1Pl\ll\IEIS'l:S1S~lllifiliJl1Jfl'S~@lll~ltjN 

Regular (default) IX 
Priority (2-3 business days)- 50% surcharge 

Emergency (I Business Day) - 100% surcharge 
I-Or Emergency <1 Day, ASAP or Weekend - Contact ALS 

Province !BC 

Country lcanada 

Sampler's Name 

Sampler's Signature 

P"g• J ,.f 

TURNAROUND TIME' RUSH. 

Lab NamelNautilus Environmental EDD delivery: 

Lab ContactlKrysta Pearcy Site: leigh.stickney@teck.com IEQuIS: IGHO 
Email Report Format I Distribution 

Addressl8664 Commence Court I Yes !PDF Yes !Excel 
Imperial Square Lake City Email l:IJeigh.sticknev@teck.com 

CitylBurnaby ProvincelBC Email 2:lsean.beswick@teckcom 

Postal CodelV5A 4N7 

Phone Number 

Country !Can Email 3:1jevin.wolchuk@teck.com 

PO numbed ~ 359182 

#NIA I #NIAT--#NiA-l#NiA--1--#N/A I #NIA #NIA #NIA #NIA 

G=Grab I #Of 
C=Comg Cont. 
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' 
COC ID: :\iay 4, 2010 Hefrvsb l of 1 

Turnaround Ti.me; Rush: 
~ l'RO.rnCT/CLIENTlNfO I.Al.'._ORATORV 

Facility Name Greenhills Operation Lab Na,::i.~1!~~~.~:']_~_:1'..~!??_::~ries L15!:~- Lwww____ Send Invoice To 
Project Number .. www. --~- Contact Nam_:_ Jacklyn Pool ! Address: 

OT!IFR INl'O 

Cont'1ct Name Leigh Stickney Addressi-#4. 6125 + 12th Street S.E 
Address P.O. BOX 5000 City . - __ .,,, ____ 'fS1;1-to--j -----WWW] 

CityiCalgary . ]State IAB - _ Postal Code ___ Jf~l-~-~~-2:1~---·-------~--~j 
City Elkford !State 11{1 Poswl CodelT2H2Kl !Country!Cnnnda Task Codel ! 

Postal Code VOBlHO iCountrvlCnnada Phone Numbcrl403.253.7l21 Shipping Company! 

Phone Number 250-865-3274 Email Addres:i.! Tracking Number; 
Email EDD To Leigh.Stickney@Teck.cOni-- ···- - ···---0-~t~ Numherl . __ . cc Hardcopy To! 

Email Rcporl To Lcigh.Stickncy@-Tcc!Lco~n ! ---- - ----- CC Hardcopy Toi 

SA,\.1PtE DETAILS I ANAI.YSJS REQUESTED IADLHTIONAL INFORMATION 
I I 

/6--cJ1'8'1 
c,Jeetl p.. 

Time ; G=Grab 
Sample ID i ivlatrix Date (24hr) C=Comp 

GH_FR1_\YS_2016~05jJ4_1'\ I WS 4-May-l~\$-~-~ 

~ { L.JO-f-.:c_-l-~r--t----...,,7\?i-·-··--+,---i, 

#Of 
Coni. 

4 

I m l i- -------: __ ,_ ______ [ : T ___ !___ ]Jnili;;r::-i'AS'Sll·:Afr: 

l
~i' I I ~ L.. __ ,._! ___,~-+, 

~
'1 ,5 o i I 

,,,~;ct _.gr :: 
;;_;.:;Oi<!l Q. ~ d 
>.-21= e::~ 2 'iii 
1..l~·-I~ ,ti·~ 'a ,.a 

i ~ ~5·~~ ~· ~ I ~ :~~ ~~.~ 
I ~~'O ..= ::::-=~-=) 

~..._~XI t:''lj-'>C~Xi<!li <.;.;'"--< N r- t.- ~0. "tC.1 -
x . ' ' 

. O<--l O';; 0 7 +-·--! 
·-- 7. I I I IL-'C - ......... L.-.. i. 

• I 

. 

Additional Coniments/Spccial Instruction.~ Relinquish~d By/J\ffiliation 

For bot~ permit ret1uirm~nts a11d wuter r;~,, ~\l\LQ 
for special lreatment testing 

Sampler's Name Jc-vin \Volchuk 

Date 

1i\>j~.l 

A. , / / 

Sampler's Signature 7 /b/LZ 
(/ 

, \ 

. ' 

I ' 
I 
i 

I I i I i 

Time IAcc-cptcd By/Affiliation Date \Time ISau1plc Receipt Conditions 

U:l5! ·-----+----+--f--+!Y_.c_l_NJ~-~ NI Y_ / N 
Y/NY/NIY/N 
~ 

YIN Y/N 1Y/N 

YIN YIN YIN 
- -'--.~ •~ -

. ~ .. ,, t; .. 
e " "' e .s e .5 e 

0. ~ " 
;; 

~kt.Sii£ ~ii 
0. 0. 0. 
E a ·c 
e • ... 

"" "' 

l\lobilc # 250.910.5470 

Datcffimc 

I 



l ,g'liltin Of Custody Record 
COC ID: 20140902~1509 Page: I of 2 

-
'' Turnaround Time: 

PROJECT/CLIENT INFO LABORATORY OTHER INFO - -~ 

Facility Name Coal Mountain Operation Lab Name Nautilus': EnvirO,nmental Send Invoice To 

Contact Name Carla Romero Contact Name Krysta Pearcy Address -
Address 2261 Corbin Rd. Address 8664 conunerce Court 

- --
Ci!Y Sparwood !Prov. BC ' ~ity State 

Postal Code VOB 2GO !country !Canada City Burnaby State BC Postal Code Country ' 

Phone Number 250 425 7350 Postal Code V5A4N7 I country Canada Task Code 

Email EDD To Rick.Magliocco@teck.com Phone Number 604-420-8773 Shipping Company 
~-

Don.Sacino@teck.com Email Address Tracking Number ·.·. ,, 
' 

kfysta@nautitusenviranmontal.ea 
-· 

I Carla.Romero@teck.com PO Number ' CC Hardcopy To 

CC Hardcopy To 

SAtWPLE DETAILS ANALYSIS REQUEST o- ADDITIONAL INFORMATION 

~ "' ~~ 
\J._ <.. 82: 

S' 
S' i~I~ IE .;l 

' .;l ~ • i 1~ '--/:-~ ,,, ,,, 
" ~ " " u 

' 

~i 
u ~ :g .. 
~ S' N ' 

I " ~ .,, 
~~ iii 

Ti1ne fr.:= Grab #Of u ... :b ~ f24hr\ ;! ' " Sa1nole ID Matrix Date C=Co1nn Cont. [:!,; N 

t 

CM_MC2_WS_20160504_N WS May4 2016 G 4 ' ¥ P< Refresh /.j-,(}J)L l ·' u 
' ' 

' -
;r:_ rt- l I ) 

' -
.::::r •·' " ...., - ,_ 

~ ~ S-0 .... 
.• 1, 

""' -
-5 
-

Additional Comments/Special Instructions Relinquished By/Affilia!ion " Date Time Accepted B~tAf:filiation Date I Time Sample Receipt Conditions 

~l ,t. YI 'I '- /)l/fdL,, P4--ff't, j{, /2 """' 
/JJ;...,,O·r1 1 - . •mi/h I')~ : /(_ YIN YIN YIN 

- ·- f v J I AIV- flltUt Ya:r>1(('YhOil] I ' YIN YIN YIN - , 

/) n /} YIN YIN YIN -
I ;v_,;)11, r~· YIN YIN YIN . 

~ ~ 
u .. ,,__-;··_/ ~--, " :! " Sampler's Name Mobile# " ,.. "'e-f ~, , ·c.: 1/! n_ c, .s 0 .s ~ 0. i i 

? 
_( ___ . __ , ___ , __ --~- e 0. 

Sampler's Signature Datefl'ime i\fay 4 2016 • e s 'C ,. • " 
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Teck 
COCID: I 20160504 TURNAROUNI) TIME< 

Lib N~me Noonilw Eminnuremal\ Renn'1 . ""· ·-"· •m~ l~nn 

ibCoitUictKtystoPc•"'Y -·· l'u1>i!l: ·<··.'<Ix·•.··:;> 

\---------------·--

Emo;J!Mkhool.Moor~@tect<om I Email , ·.· , ,__. I>< 

~~,tr"'<RRlll llWYf!J A~-~'~-~c-~.~<:'.~'~·' -- ,.·:::·. ~··_.:< ." 
!mpcrialSqua,..LakoC)ty Email4; "' , ·• 
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Facility Namer Job#ILine Creek Operation 

Project Manager!Jay Jones 
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Phone Numberl250-425-61 ll 
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LC_LCDSSLCC 

Priori1 
Emergen 

Field 
Matrix 

ws 
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COC ID: 11, 2016 Hcfrc:;h Page: of I 

Turnaround Time; Rush: 
L\JJORATORY OTllE!tfNFO ~ --·--------... -··---·--··---,--

PROJECT/CLIENT JNFO 

___ ___!~~~~~~!!:!)_"~r~_Qun_!_~-,a~<!_~~~~es L~---· Facih1y Name!Grecnhills Operation I-· 
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:~~1--~~~~-----------~ 
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Chain Of Custody Record Turnaround Time: 

PROJECT/CLIENT INFO LABORATORY OTHER INFO 

Facility Name Coal Mountain Operation Lab Name Nauti!us'EnvirOnmental~ · .. Send Invoice To 

Contact Name Carla Romero Contact Name Krysta Pearcy . Address 

Address 2261 Corbin Rd. Addressi8664 commerce Court ' 

City Sparwood I Prov. IBC City State 
Postal Code VOB 200 Country !Canada City Burnaby State IBC Postal Code Count1y 

Phone Number 250 425 7350 Postal Code V5A4N7 Court!JY Canada Task Code 

Etnail EDD To Rkk.Maglioc,co@tecb;:om Phone Number 604-420-8773 Shipping Company 
-·-

Don.Sacino@teck.com Email Address krysta@nautiluSeJl\lironmenta!.ca Tracking Number 
Carla.Romero@teck.com PO Number CC HardcopyTo . CC Hard copy To 
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This report has been prepared by Nautilus Environmental Company Inc. based on data and/or 
samples provided by our client and the results of this study are for their sole benefit.  Any reliance 
on the data by a third party is at the sole and exclusive risk of that party.  The results presented 
here relate only to the samples tested. 
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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 third quarter of 2016 
are provided in the tables below.  
 

Sample and Test Type Information 

Sample ID FR_UFR1 (site control), FR_FRCP1, GH_FR1, GH_ERC, EV_MC2, EV_HC1, 
CM_MC2 and LC_LCDSSLCC 

Sample collection dates August 23, August 30, September 6, September 13 and September 
20, 2016 

Sample receipt dates August 24, August 31, September 7, September 14 and September 
21, 2016 

Sample receipt temperatures Ranged from 7.2 to 15.0°C 

Test types 

Ceriodaphnia dubia survival and reproduction 

Pseudokirchneriella subcapitata growth inhibition 

Hyalella azteca survival and growth 

Pimephales promelas survival and growth 
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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  26.2 ± 2.5 25.9 ± 1.7 17.6 ± 7.4* α 26.2 ± 3.2 24.9 ± 2.2 25.1 ± 2.2 23.3 ± 7.9 19.1 ± 4.7* α 21.8 ± 5.6   

P. subcapitata          

Cell Yield  

(x 104  cells/mL) 
35.6 ± 2.3 121.1 ± 6.5 124.5 ± 4.8 118.0 ± 9.2 121.3 ± 6.6 120.0 ± 5.7 120.5 ± 6.6 107.5 ± 2.1α 119.5 ± 5.5 

H. azteca          

Survival (%) 98.0 ± 4.5 100 ± 0.0 98.0 ± 4.5 96.0 ± 5.5 NT NT NT 98.0 ± 4.5 NT 

Dry weight (mg) 0.79 ± 0.07 0.87 ± 0.02 0.74  ± 0.10α 0.77 ± 0.05α NT NT NT 0.89 ± 0.04 NT 

P. promelas (untreated)         

Hatch (%) 98.3 ± 3.3 98.3 ± 3.3 98.3 ± 3.3 98.3 ± 3.3 NT NT NT 95.0 ± 6.4 NT 

Survival (%) 95.0 ± 3.3 41.7 ± 24.6*  36.7 ± 26.9* 38.3 ± 22.0* NT NT NT 46.7 ± 30.3* NT 

Biomass (mg) 0.8 ± 0.1 0.6 ± 0.1* 0.6 ± 0.4 0.7 ± 0.0 NT NT NT 0.8 ± 0.1 NT 

Length (mm) 8.3 ±  0.4 9.7 ± 1.3 9.4 ± 0.8 10.2 ± 2.6 NT NT NT 9.7 ± 1.6 NT 

Normal 
development (%) 100 ± 0.0 100 ± 0.0 100 ± 0.0 100 ± 0.0 NT NT NT 100 ± 0.0 NT 
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Summary of Results (continued) 

Endpoint 

Mean ± SD 

Laboratory 
Control 

FR_UFR1 
(Site 

Control) 
FR_FRCP1 GH_FR1 GH_ERC EV_MC2 EV_HC1 CM_MC2 LC_LCDSSLCC 

P. promelas (copper amended)        

Hatch (%) 91.7 ± 12.6  98.3 ± 3.3 96.7 ± 6.7 98.3 ± 3.3 NT NT NT 86.7 ± 10.9α NT 

Survival (%) 86.7 ± 9.4 83.3 ± 6.7 80.0 ± 10.9 88.3 ± 8.4 NT NT NT 63.3 ± 24.6* α NT 

Biomass (mg) 0.9 ± 0.2 0.9 ± 0.1 1.0 ± 0.1 0.8 ± 0.1 NT NT NT 0.8 ± 0.2 NT 

Length (mm) 8.7 ± 0.6  8.9 ± 0.2 9.1 ± 0.3 8.8 ± 0.6 NT NT NT 9.2 ± 0.9 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 7.2 to 15.0°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. The chain-of-custody forms are 
provided in Appendix E. Results of analytical chemistry performed on the samples tested in this 
program are uploaded by Teck to the Environmental Management System database. These 
samples were collected by Teck personnel at the same time the samples were collected for toxicity 
testing. 
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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 †  

August 23, August 30, September 6,  
September 13 and September 20, 
2016 

FR_FRCP1 E300071 C. dubia, P. subcapitata,  
H. azteca and P. promelas † 

August 23, August 30, September 6,  
September 13 and September 20, 
2016 

GH_FR1 0200378 C. dubia, P. subcapitata,  
H. azteca and P. promelas † 

August 23, August 30, September 6,  
September 13 and September 20, 
2016 

GH_ERC E300090 C. dubia and P. subcapitata  August 23, 2016 
EV_MC2 E300091 C. dubia and P. subcapitata August 23, 2016 
EV_HC1 E102682 C. dubia and P. subcapitata  August 23, 2016 

CM_MC2 E258937 C. dubia, P. subcapitata,  
H. azteca and P. promelas † 

August 23, August 30, September 6,  
September 13 and September 20, 
2016 

LC_LCDSSLCC E297110 C. dubia and P. subcapitata  August 23, 2016 
* Site water control 
† P. promelas tests were conducted on untreated and 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; City of Calgary dechlorinated municipal tap water for P. promelas; 
and moderately hard 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 both untreated samples, as well as following 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 UTCC# 37 

Organism source 
In-house axenic culture, obtained from Canadian Phycological 
Culture Center, and originally isolated from Nivelta River, 
Norway. 

Organism age 3-to 7-day old culture in logarithmic growth phase 

Test type Static 

Test duration 72 hours 

Test vessel Microplate 

Test volume 220 µL 

Test concentrations 95.2% (v/v), plus laboratory control 

Test replicates 4 per treatment; 8 for laboratory control 

Number of organisms 10,000 cells/mL 

Control/dilution water Deionized water supplemented with nutrients 

Test solution renewal None 

Test temperature 24 ± 2°C 

Feeding None 

Light intensity 3600 to 4400 lux 

Photoperiod 24 hours light 

Aeration None 

Test measurements 
Test area temperature measured daily; temperature and pH 
measured at test initiation; pH of two control wells measured at 
test termination 

Test protocol Environment Canada (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 ZnCl2) 
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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 
prepared according to the recipe provided in Environment 
Canada (2013). The 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 of undiluted sample measured 
upon arrival; 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 28 days post hatch 

Test vessel 1-L plastic container 

Test volume 1 L 

Test concentrations 100% (undiluted) sample, 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 Provided post hatch (<100 bubbles/min) 

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.  The site water and laboratory 
water controls performed similarly for this species, indicating that there was no adverse effect 
associated with the upstream Fording River station.  No adverse effect was observed on survival 
of C. dubia; survival was 100% in all samples. Compared to the site water and laboratory water 
controls, a statistically significant reduction in C. dubia reproduction was observed in two samples 
(FR_FRCP1 and CM_MC2). Compared to the site water control, percent reduction was 32% for 
FR_FRCP1 and 26% for CM_MC2. Percent reduction compared to the laboratory control was 33 
and 27% for FR_FRCP1 and CM_MC2, respectively. 
 
Results of the toxicity tests using P. subcapitata are provided in Table 7.  In these tests, the site 
water control produced 3.4-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; none of the samples exhibited a statistically 
significant reduction in cell growth relative to the laboratory water control.  Compared to the site 
water control, a statistically significant reduction in cell yield was observed only for CM_MC2; 
percent reduction compared to the site water control was 11%. 
 
Results of the toxicity tests using H. azteca are provided in Table 8. Survival and dry weight in the 
site water and laboratory water controls were similar for this species, indicating that there was no 
adverse effects associated with the sample from the upstream Fording River station. No adverse 
effect was observed on survival of H. azteca; survival ranged from 96 to 100% in all samples. 
Compared to the site water control, a statistically significant reduction in dry weight was observed 
for two samples (FR_FRCP1 and GH_FR1); percent reduction compared to the site water control 
was 15% for FR_FRCP1 and 12% for GH_FR1. There was no adverse effect on dry weight in the 
samples compared to the laboratory control. 
 
Results of the untreated and copper-amended toxicity tests using P. promelas are provided in 
Tables 9 and 10, respectively.  Survival in the untreated site control was statistically significantly 
lower than the laboratory control (56% reduction). Biomass in the untreated site control was 
statistically significantly lower than the laboratory control (31% reduction). Hatch, length and 
normal development were similar in the untreated site control, and laboratory control for this 
species, indicating that there was no adverse or stimulatory effects associated with the upstream 
Fording River station for these endpoints.  
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A statistically significant reduction in P. promelas survival was observed in the three untreated 
samples (FR_FRCP1, GH_FR1 and CM_MC2) compared to the laboratory control; percent 
reduction ranged from 51 to 61%. There was no adverse effect on survival in any of the 
untreated samples compared to the untreated site water control. There were no adverse effects 
on hatch, biomass, length, or normal development (i.e., incidence of deformities) in the 
untreated samples compared to the untreated site water and laboratory controls. 
 
The effects that were observed on fathead minnows in the untreated tests were primarily 
restricted to mortalities, and occurred predominantly between days 6 and 12 of the tests.  
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).  These effects have been 
termed “sporadic mortality phenomenon”, and are associated with mortalities that generally 
occur beginning on day 4 of the 7-day test with this species (Downey et al. 2000); this age is 
equivalent to day 6 of the 32-day test, which starts with an earlier life-stage.  Effects associated 
with this phenomenon are generally associated with a high degree of between-replicate 
variability, as was in these 32-day tests.  Thus, the pattern of effects observed with the samples 
tested here is consistent with effects caused by sporadic mortality phenomenon.  
 
The samples and the control water were also tested with the addition of 10 µg/L Cu to reduce 
fungal and microbial growth in the samples in the test (Table 10). A statistically significant 
reduction in survival was observed in one of the copper-amended samples (CM_MC2) compared 
to the copper-amended site water and laboratory controls; percent reductions were 24% and 
27% compared to the copper-amended site and laboratory water controls, respectively. Hatch 
was also statistically significantly reduced in copper-amended sample CM_MC2, but only when 
compared to the copper-amended site water control (12% reduction). Reduced survival in 
CM_MC2 was largely associated with one of the replicates (replicate A), and occurred primarily 
between day 6 and 12 of exposure.  Thus, the pattern of effects observed in this copper-
amended sample was consistent with an effect caused by microbial activity (i.e., sporadic 
mortality phenomenon), suggesting that the 10 µg/L Cu amendment may have been insufficient 
to fully control microbial effects in this case.  Excluding replicate A, the remaining replicates for 
sample CM_MC2 produced a survival of 75.6 ± 3.8%, which was not statistically significantly 
different from the control or site water control. 
 
There were no adverse effects on biomass, length or normal development (i.e., incidence of 
deformities) in copper-amended CM_MC2 compared to the copper-amended site and 
laboratory water controls. There were no adverse effects on any of the endpoints for the 
remaining copper-amended samples compared to the copper-amended site and laboratory 
water controls. 
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Table 6. Results: Ceriodaphnia dubia survival and reproduction test. 

Sample ID Survival (%) 
Reproduction 
(Mean ± SD) 

Laboratory Control 100 26.2 ± 2.5 

FR_UFR1 (Site Control) 100 25.9 ± 1.7 

FR_FRCP1 100 17.6 ± 7.4 * α  

GH_FR1 100 26.2 ± 3.2 

GH_ERC 100 24.9 ± 2.2 

EV_MC2 100 25.1 ± 2.2 

EV_HC1 100 23.3 ± 7.9 

CM_MC2 100 19.1 ± 4.7 * α 

LC_LCDSSLCC 100 21.8 ± 5.6   

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 35.6 ± 2.3 - 

FR_UFR1 (Site Control) 121.1 ± 6.5  240.0 

FR_FRCP1 124.5 ± 4.8 249.5 

GH_FR1 118.0 ± 9.2 231.2 

GH_ERC 121.3 ± 6.6 240.4 

EV_MC2 120.0 ± 5.7  236.8 

EV_HC1 120.5 ± 6.6 238.2 

CM_MC2 107.5 ± 2.1 α 201.8 

LC_LCDSSLCC 119.5 ± 5.5  235.4 

SD = Standard Deviation 
α Result was significantly lower than the site control, FR_UFR1 
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Table 8. Results: Hyalella azteca survival and growth test. 

Sample ID 
Mean ± SD 

Survival (%) Dry Weight (mg) 
Laboratory Control 98.0 ± 4.5 0.79 ± 0.07 

FR_UFR1 (Site Control) 100 ± 0.0 0.87 ± 0.02 

FR_FRCP1 98.0 ± 4.5 0.74  ± 0.10 α 

GH_FR1 96.0 ± 5.5 0.77 ± 0.05 α 

CM_MC2 98.0 ± 4.5 0.89 ± 0.04 

SD = Standard Deviation 
α Result was significantly lower than the site control, FR_UFR1 

 

Table 9. Results: Pimephales promelas survival and growth test (untreated). 

Sample ID 

 Mean ± SD 

Hatch 
 (%) 

Survival 
 (%) 

Biomass 
(mg) 

Length 
(mm) 

Normal 
development 

(%) 
Laboratory Control 98.3 ± 3.3 95.0 ± 3.3 0.8 ± 0.1 8.3 ±  0.4 100 ± 0.0 

FR_UFR1 (Site Control) 98.3 ± 3.3 41.7 ± 24.6 * 0.6 ± 0.1 *  9.7 ± 1.3  100 ± 0.0 

FR_FRCP1 98.3 ± 3.3 36.7 ± 26.9 * 0.6 ± 0.4 9.4 ± 0.8 100 ± 0.0 

GH_FR1 98.3 ± 3.3 38.3 ± 22.0 * 0.7 ± 0.0 10.2 ± 2.6  100 ± 0.0 

CM_MC2 95.0 ± 6.4 46.7 ± 30.3 * 0.8 ± 0.1 9.7 ± 1.6  100 ± 0.0 

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 (copper-amended). 

Sample ID 

Mean ± SD 

Hatch 
 (%) 

Survival 
 (%) 

Biomass 
(mg) 

Length 
(mm) 

Normal 
development 

(%) 
Laboratory Control [+Cu] 91.7 ± 12.6  86.7 ± 9.4 0.9 ± 0.2 8.7 ± 0.6  100 ± 0.0 

FR_UFR1 (Site Control) [+Cu] 98.3 ± 3.3 83.3 ± 6.7 0.9 ± 0.1  8.9 ± 0.2  100 ± 0.0 

FR_FRCP1 [+Cu] 96.7 ± 6.7 80.0 ± 10.9 1.0 ± 0.1 9.1 ± 0.3 100 ± 0.0 

GH_FR1 [+Cu] 98.3 ± 3.3 88.3 ± 8.4  0.8 ± 0.1 8.8 ± 0.6  100 ± 0.0 

CM_MC2 [+Cu] 86.7 ± 10.9 α 63.3 ± 24.6 * α 0.8 ± 0.2 9.2 ± 0.9  100 ± 0.0 

SD = Standard Deviation 
* Result was significantly lower than the copper amended laboratory control 
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. There were no 
deviations from the test methodologies other than the planned modification to the H. azteca 
method and addition of copper in the P. promelas tests, as described in Section 2.0.  Uncertainty 
associated with these tests is best described by the standard deviations around the means. 
 
All water quality parameters remained within ranges specified in the protocols throughout the 
tests, with the exception of dissolved oxygen in the P. promelas test. Dissolved oxygen in the P. 
promelas untreated laboratory control was recorded as 51% saturation on day 28, which is below 
the minimum of 60% saturation required by the protocol. On day 29 the dissolved oxygen in the 
untreated laboratory control returned to within the acceptable range for the remainder of the test, 
and there was no effect on survival associated with this water quality deviation. All control 
acceptability criteria were met for this test and the decrease in dissolved oxygen concentration 
would not be expected to affect the test results.  
 
Growth results for fathead minnows were identified as being unusually high for four individual 
replicates in the untreated fathead minnow tests (site water control replicate D, GH_FR1 replicate 
D, CM_MC2 replicates B and D), and in one replicate in the copper-amended fathead minnow test 
(FR_FRCP1 replicate C).  The fish in these replicates were re-weighed after removing the fish from 
the weigh pans, since it was suspected that the pan weights may have been recorded incorrectly; 
however, data for these replicates were excluded from the statistical analysis since they were 
handled differently from the remainder of the test replicates.   
 
Results of the reference toxicant tests conducted during the testing program are summarized in 
Table 11.  Results for these tests fell within the acceptable range for organism performance of 
mean and two standard deviations, based on historical results obtained by the laboratory with 
these tests. Thus, the sensitivity of the organisms used in these tests was appropriate. The 
reference toxicant tests were performed under the same conditions as those used for the samples. 
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Table 11. Reference toxicant test results. 

Test Species Endpoint Historical Mean 
(2 SD Range) 

CV 
(%) Test Date 

C. dubia 
Survival (LC50): 2.0 g/L NaCl 2.0 (1.8 – 2.2) 5 

September 1, 2016 
Reproduction (IC50): 1.6 g/L NaCl 1.6 (1.2 – 2.0) 13 

P. subcapitata Growth (IC50): 32.3 µg/L Zn 33.6 (25.0 – 45.2) 16 August 19, 2016 
H. azteca Survival (LC50): 6.0 g/L NaCl 5.6 (5.0 – 6.2) 5 August 24, 2016 

P. promelas Survival (LC50): 0.7 g/L NaCl 0.6 (0.5 – 0.9) 12 
August 29, 2016 

Biomass (IC25): 0.5 g/L NaCl 0.4 (0.2 – 0.8) 20 
SD = Standard Deviation, CV = Coefficient of Variation, LC = Lethal Concentration, IC = Inhibition Concentration, EC = 
Effect Concentration 
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APPENDIX A – Ceriodaphnia dubia Toxicity Test Data 



Ceriodaphnia dubia Summary Sheet 

Client: 

Work Order No.: 

Sample Information: 

Sample ID: 

Sample Date: 
VCn~iW 1582 r;>14\f:; tcJ?i.,11" 10s 

Ai,~au11 8?/10 
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 ;,:a young on test day 

NaCl Reference Toxicant Results: 

Reference Toxicant ID: Cc\ 14-~ 
Stock Solution ID: 

Date Initiated: 

Start Date/Time: --'-'Ayi=CJ;ov0"-'~...;CI"-. LI-_,_. wli"'\:,-"Q'-'-\10;:.?z""-v"'!vi'-'--
Set up by: ---"ivc.:\ \.:f"-'-(t.""1\)-'-'\""l\J'-\ -----

Test Validity Criteria: 
1) Mean survival of first generation controls is ;=:80 % 

2) At least 60°/o of controls have produced three broods within B days 

3) An average of 215 live young produced per surviving female in the 

control solutions during the first three broods. 

4) Invalid if ephippia observed in any control solution at any time. 

WQRanges: 

T (°C) = 25 ± 1; DO (mg/L) = 3.3 to 8.4 ; pH = 6.0 to 8.5 

<24-h (within 12-h) 

\,a.3,b.-=t,lj, II. ;'!-,fl] 

7-d LC50 (95% CL): 

7-d IC50 (95% CL): 

d ,C ( \ ;x-J.?z) g/L NaCL 

Llo( \,'3-1.q) g/LNaCL 

7-d LC50 Reference Toxicant Mean and Historical Range: 

7-d IC50 Reference Toxicant Mean and Historical Range: 

d ,o(\ .a-;:i ,;} ) g/L NaCL 

!,b(\,<>-a,o) g/LNaCL 

CV(%): 

CV(%): 13 

Test Results: 

Reviewed by: 

too'/, ( v /v) 
Negative Control 

fQ_\,\ffZ.l G~-G!oi~oil._f'-119 

fi<-fPC.Pi_Q~- DID8;;>vi\,_rJ 

qti_ Ff(\_ \J'I <;_ J.c>JC._Og_)~_N 
0 . 

£,tl_r~C _wLJ.o\ c. _0~-)~-r-l 

'fV _ J\,,C2_ ir!S _J.o\ \, -oi:- Jo_rJ 

\:.V_ \1Cl_\'\J(_ 2.o\lo.·o~-).~-~ 

ti.\_llACl -\\!~_J.o\ bog;;i3_('J 

\.t_LC,DSS LCc_ \i\J >._v \ 0-o:\-)? 
\ (j) site tv..-y\iol 

<._f(j/,__ 

Survival (%) 

\'GD 

\DC> 

\Ov 

I llO 

jQD 

\DD 

i \)t< 

\Do 

iJ \bD 

Reproduction (Mean ± SD) 

(lb,'d ± 
,) '" JS.9 ± \,l-

\1,G ± -=r 'f -¥U.. 

Jb,} ± 3,d-
;;>'\-CJ ± ;) d-

JS. I ± dd 
Cl" j + 7, - i '1 
· 11 I I .. ± 4-,T -><ll. 

J\ ~ ± S,b 

ll. . lle(J0cl C\ch, 
\"{C\,i ! 

s1qn1.Smnt\ 
\.e!;.! -fuC\. {\ 
Sit-" c cY)-\rv I 
ff<_w.f'i?-1 

Jan 26, 2011; Ver. 2.0 Nautilus Environmental 



Client: 
Sample ID: 
Work Order#: 

0 /o (vJv) 
Concentration 

eDnnvl 
Temnerature l'C\ 

DO lmn/LI 

nH 

Cond. luS/eml 

Initials 

t-P_v\fR.\ 
Concentration\ 

\[J.0"/.(vil'-'I 
Temnerature /'Cl 

DO lmn/LI 

nH 

Cond. '"'S/eml 

Initials 

fl<-fl<CPl 
Concen0ation 

1.f\ . I ' \0 v/,;,. V7v) 

Temneraturef'Cl 

DO 'ma/LI 
nH 

Cond. "·Siem' 

Initials 

Gi-1 _i-K'i 
Con~entrati)n 

\ 1!1) 0 /,, f •1 Iv 
Temnerature /'Cl 

DO /ma/LI 

aH 

Cond. '"'Siem\ 

Initials 

Thermometer: 

I Hardness* 
I Alkalinitv* 
* mg/L as CaC03 

0 .• -r~ .,··1n1 •. 

:)if;" 
f:1v 
g ~ ,v 
ci\S 
l\\l:1 

0 

iriit: 
3:4-.o 
~-v 
8.v 
:;;()~ 
J}d 

i'-All 

0 

I -Jnit. 
).;Ji+\) 
8.0 
-g,o 
lli.cio 

11~\:l 

0 
'', .-,._ 

:"'init.-

IJt:;,Q 
6.o 
)?,0 

n:;cn 
f'i\ l::T 

Chronic Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

1 2 
• old :new old ·new 

1'::>:" ~it.o :)$".o 11L(.O 

1-:'0 8.o :\--:.'.! '{f.0 

1: () 2.v :;i.. ~ 8' D 
Ol.;>i.f- !J~Y 

(\l\h Clll1W1 

1 2 

old new old new 

1t; 0 ::il.Lc .QS'.'iJ 1(..(.0 
!-::):i::< 8.V ::\--3 6-1----
-:J. Cl 8. I 'l-. "\ R. I 

~ ·;,?; ~::;;, 
II~ 1:7 .f\1]!1W1 

1 2 
old new old new 

75.D J'-t,o J.-'i~.o ~.LLO 
:::t:B Ji , D "1---], B'7-, 

::rl3 \j, \ &·o 8. \ 
1 [93 ~?J.?L: 
-hr; I;] .fVl~Vlti 

1 2 
old -nt:!w 01d new 

7G.0 ,;/\.f:D '2S>t'iJ L(.0 
-:J.:9 (5 .D -=+-3 / ., 
~ ~.I l\·o ,_ . l 

-- l'b '-tD 
~n :i t-W1W) 

Start Date & Time: --'!!-l'll!J.'~-+1'!-.!,;;.-=~~
Stop Date & Time: -=:::+-.::_:_./'..!..=:..C...c..:::=.:...:

Test Species: Ceriodaphnia· dubia 

Davs 

3 4 5 6 7 

old new old new old 
. 
new old 1:·new final 

"hi.:> Vi,~ ~-:." ~ .. --- 1)1 h i'l -xc:,p lri_<.O l.'-t-D -i,5.0 
:;..f::, f_o .::r,<p .ho 1.s- 8.D '1-L B-0 7.?.... 
'.)-,.f l '7 '.i.;:r- J,/ I++ 8-\ 7.c; 8 (') +.":J 

1.1"' '!)_ 'i &1'+ 2..-L-7_ 1--t'i 
4"" A ~;L:l -:T:) d'S 

Davs 

3 4 5 6 7 
.. 

·Old·. old new · old ·new 'new old new final 
.h -)JO •up ·'"''-.O :I<€.<;:, !':,"() iii+; Cl 15 0 2..4 0 1£<D 
+:+- Fcl r,..P ,.f) ii'· ' ... ) 8/? G 1 8l '/. l 
;-.o .r i d\.I J-1 -=1-,+- 8.1 7 7- 3-1- ':f· 7-

JZ.b. ..... , .P 0'1 I 3~:;z Tl)/ 
,+. ~ 1\1\ l:l ·c::rs :SS 

Davs 

3 4 5 6 7 

old new old new old new 1
-- Old new. final 

U'.~ £,'(,S .•. <,.!J ,,~::,_p 'Jfj('> ;;) '1-. 0 2-S o 1..1/. <: 1£,C 
;rt') .!'-:I I r,hlC ~~c~ - c:-+. .O,':j f· l 8· '.j '?. l 

;-:;:, yl .H'J F.I - )(---t. ·11 • \ ~1. ':] 15. l "1· b 
ro~ ;f()() :i ·i"L, \::\ () s '"7~'t 
"-- . IJl L -i :::f 5' 'JS , 

Davs 

3 4 5 6 7 

old new old- new old ·new old :-new final 

16" - •:i!Uil.f) ~"""\~ .• 1.t,D !i:J~r, al\·:0 -Z.5-"' 2..4 0 u.o 
[.... L..~ K! '7'Jh Jl.;o +...._,- o.~ 'i' l 8 3 7. 2.. 

h! ~,i ,f,0 s-i.. i+. )(' )l. i '::t-8 80 7, tl 
&.P.f c_p I b l'.li b813 662. . th Mt\ JS vs 

___ Lb...'.• __ DO meter.: __ _L.,_ pH meter: ___ d--__ Conductivity meter=--~--
100•:. C!llu) 

Control FR-11\f'R\ ~-f"c.rr ·1.5,1-LF31 
I tJ'\J 11-'-l- 4-Slo Dl'+'+ 
C/!. llo~ 1 'i IQ ~0)-. 

·ML\ I ti\;\ RA ! f\1.,. D j'J'. ~L.-
r / / 

Reviewed by: _<J=-'"'"!Jr[~· ~~--
Date reviewed: :.f.tr· ty/lb 

Analysts: 

Sample Description: c\e'.l\:f ! C'V\·]lA.{\e.~ 1 o4Dcd\-&0 1 11-0 fCw1]cul&k1 (all S0fb~\v) 
Comments: Broodboard Used: 

~------- Version 1.3 !ssued May22, 2015 

~-
Nautilus Environmental Company lnc. 



Client: 

Sample ID: 
Work Order#: 

(}w EKr. "--~ '"---

Con~1"ntr~ti.o~ \\SC' ( ,1 \..-1 ;;:; v '11 \! 

Temoerature 1°C) 

DO (mglL) 

DH 

Cond. luS/cm) 

Initials 

1:.V-MCcr 
Conc7ziratio'\ 
IUD', (v/v; 

TemDerature (°C) 

DO (mq/L) 

DH 

Cond. luSicm) 

Initials 

t;V.hc \ 
Concettration 
\my, (u)/) 

TemDerature l°Cl 

DO lma/Ll 

oH 

Cond. tuS/cml 

Initials 

Ct-i~- ~\ C2r 
Concentration 

i\'lD'i. (·Iv\ 
Temoerature (°C) 

DO (mg/L) 

DH 

Cond. luS/cm) 

Initials 

Thermometer: 

Hardness* 
Alkalini * 

* mg/L as CaC03 

Chronic Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

0 1 2 
I·· ·01ti· ,. . 

old ' iriit. new new 
i.::J\;),f;:, ~c::o '.Ji./-: D ::lS' "" 40 
2.0 -::J.8 )l .o i-· 3 v 

1.(,1 ~Js S.u ':\• ~ 1.1 
~t;; ?:>o's ').CF, 1 

~A'1 , ...... , li)LI J'.'.l'\A\llf) 

0 1 2 

init..~ old new .old new 
c;ll),O 1r,:;,D .'.)l}.D J,<;.,., ' u.0 
i),o ::t·~ )l. \) "t· 3 '// 

11.vi ".'.!: YI -::r.CJ ::}-. '\ .0 
bG 1 £., r;lo ~ 
(l,~L:f \Ill\ l:i .f'IV\111/l 

0 1 2 

I· Jriif; old new old new 
Ji.\;-u 2'7.6 ui+.o 2)t.O GI v 
8.0. :1-~H '6 ,() 'T-'.l K.1~ 

8 ,I ::.!:'1 s.) 8·0 e.\ 
b4S bS?> (?5..r-
\\~LI ('j\ \.:[ fl11W1 

0 1 2 
.·<init:··.::: <>1a new old new 
ell) ,0 1E.D Jl.\-:o :J,S"·O '11. () 
8,,0 ~g \j. \) '.:).,I\ .L 

8 .?r 1:9 s.&- 8. ( .")/ 
Xt,6 61;0 ),"") 

Pi\ 1.1 Ml.,l i::.rvlV'V'\ 

__ 4-_. __ oo meter: __ _ 

Control 

q 

Start Date & Time: 
Stop Date & Time: -.A-"'u~ ~1-1':;¥,J,T''"r,,-!;'-'.::"!"1-

Test Species: Cer' daphnia dubia 

Davs 

3 4 5 6 7 
·new 

.. :>' --:new.· final old old new old ·new I old 

1-i,.-,~ V<P •2',\<> n .. '2> l:i.r;-ri ~'f:O 'i-). 0 7.J-i,O -z,-:;.u 
:+-:"i 1-,,0 ~/" . ,"I r:.1 1-,1..S- 8. ?;i 'f. I 8,t._ M' 

f · I 
J:-.o fvi J'-,.0 J-.,) X'J') R.1 '.f 2 'o· \ '::f·:f 

~ """ ~J oi.., 61"Fl '2... 'l '1 ~OC> 

~ t>i ".1 crs · ,'.)$ 

Davs 

3 4 5 6 7 

old new old new old·. new old new t1na1 
It;\<> ~ IJff':J 2-»<-> 11<..'°' 71" (') Q4,v 2,),0 1J,./ 6 'LSJ'> 
)..CV /'-,ft ::+:'> f',f 4.(-"? g_·3 6 'l 8·L {, i 
f., .l J- \ J..,o J-1 !fl. I 8 .\J 1-'f"'"' ~u1 13, 0 1'1.'1 

L 7 e; <,,-+ I [.;2-:;.. "' {::/F-1., (;2..f ,.., .~, !JI!.:\ \JS JS 
( I) 7· 'l 

Davs 

3 4 5 6 7 

old ·new old new .old new old ilew final 
·"'1;::! W,<!l ...... ,-./,, &,..V' ·;) 1S-O J4-: i) /,.) 6 24·.0 1.5. () 
1-;-i f;-1 ~s .;:.__ j .CJ. L; 

'" ~-d- 7 2- 8 l. ':f, i. 
f-:! !-, I .Al ,f..,v !'"/ ); . \ 79 B· \ 7 "t> 

(,, <() I. l.f / lP.1i::; ~?:8 ~2.8 

·"" .1-,,, ML1 vs (f"S 

Davs 

3 4 5 6 7 
'. 

old new old • new old rieW old new final 
'I~-. w,o . ..,,,, ·w,.tJ I.fl; (J &l}-.o 2;;.o 2-'f,( '2.S, c 
)'.) ~t o:i:;i."> ,,.,o =J.:.L- s:;;;i. '1 2- 8 2. "' ,., • L,.. 

f-;O ]Y1; Ly J';-1,. A+l) ~.D "1 8 o-6 '+. 'O 
.£,. 'l"-:1 tf-3 • \S )\ B30 803 
~ ,"\-. Ml-J crs ;JS 

pH meter: __ CJ-__ Conductivity meter: ___ _ 

Analysts: ML1' ~MM I frb(j) 1JJ j k:L 

Reviewed by: ~(ft;.: 
Date reviewed: tj ' l'f If;.. 

. I 
Sample Description: tv\t\i\.v k>l / odt>1.qli<:J( J hv p;iv±i culiliJ (o. U sarn.p).e;J) 
Comments: Broodboard Used: ~ 08Bit:A (1t~ 1 1~·'J-':ft/l,,11,111.irs) 

Version 1.3 Issued May 22, 2015 Nautilus Environmental Company Inc. 



I 
I 

Client: 
Sample ID: 
Work Order#: 

L,t_LCDSSU:.l 
Concentration 
\\JU/, (v)i) 

Temperature (°C) 

DO !mo/Ll 

PH 
Cond. luS/cm\ 

Initials 

Concentration 

Temperature (°C) 

DO (mg/L) 

PH 
Cond. !uS/cm\ 

Initials 

Concentration 

Temoerature (°C\ 

DO !ma/L\ 

PH 
Cond. luS/cm\ 

Initials 

Concentration 

Chronic Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

\fc\(_cocJ Start Date & Time: _--JW4.,£:.J"'"'"'°'r-~'*"'rl
Stop Date & Time: --'-""'-4'-"--'-'--'-"---""'"--';_;.._-'---

I lo~ s 

Days 

0 1 2 3 4 5 6 7 

'iriit: .. . ---- - -- ·:'Oew -- -------- ---" 
old·· new- old new old- new old new- .old old new fillal 

.Qt; ;v 75.0 Ji+o :ls- ,o 11..1,(J .,"' "' "lM"° ~~"\,O 'l>f,O ':!') t) Dlif-. 0 '2-S. o ?.kt. tJ ]./:rv 
S.o :l.'c$ R ,\J 1'·'\ g.v -'h ")' Al :r,.( ?;O 11'. () 8 ,if 7.( 91_ "f. ') 
B-.o -..f:y, H, I R'"" l"l, \ J-,1 j:.. \ ~o A r ?.n '6,0 7 9 B-6 "].~ 

'1 Ill -00 -!-"' )r ~ 1.3 ?11 . c.,- 76_'b •J.o5 
11!\,1 MD .i:1.111w1 ~ J\.,, Mli G5 0$ 

Days 

0 1 2 3 4 5 6 7 

init. -
. 

old 
... 

-old . tild 'iieW final old new old. new new old new new 

Days 

0 1 2 3 4 5 6 7 
. . 

iiiil old new Old' new old new old- I- i1ew_ old - ·new old new firi31 

Davs 

0 1 2 3 4 5 6 7 
I - i'riit. . did new old old old 

· .. 
old' 

. . •·· . final new new_ ne_w ---new .old - .:new 
Temoerature (°C) 

DO (mg/L) 

pH 

Cond. luS/cm) 

Initials 

Thermometer: DO meter pH meter- 0- __ Conductivity meter:-----
•M'l-l:vlv) 

Control (M-IV'\ll- l(,LCOS\'Lt.C- Analysts: 
Hardness* 10'0 L\-:=:j\J 3 id-
Alkalinity• Lj I. XJ)/ i CJ 6 

* mg/L as CaC03 

Sample Description: 

Comments: 

Version 1.3 Issued May 22, 2015 Nautilus EnVironmental Company Inc 



Client: !<"!'· \::: C0<...l\ 
Sample ID: 
Work Order: 

11an1111'~£f~S/~::u\='> 

Chronic Freshwater Toxicity Test 
C. dubia Reproduction Data 

lOO%Ci1/11) 

S/'utDate & Time: bLtL~f~\-~ (;,~} \()C"(J\,, 
Stop Date & Time: A. l5s< 3'= 6 Y j 0 3 0?... 

Set up by: \.A. · lt.'M 

Days 
Concentration: <'.'Ohtrt.J I Concentration: f'(Z._ __ (jf'P-l . (.~ . f t \\11"\V\ll Concentration: 'c i'Z- FC.CP 

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 ,/ ,/ ,/ i./ / ./ / ,/ v_,.-· / HLT / / . / ._/ ,_/ L/ /,/ ·,/ / / Htr ./ ./ / "/ . ,/ 
/ . 

/ ,,../ ',/ [ALT / / 

2 / / / / / / / / / ....-- {l(., ,.-- / 
,,.,...,.. /, / / / ./ ,/ \C< / / _,., / 

------
....-- / / 

----
(<L 

3 ./ / / / / / / / '/ / ~ // ,/ / / / / / / / / A-
,..,.- / / / ,-· 

j' 
_/ / ~/ / <I-

4 7 2 $ 2-- '£: 'V ? '-t '>, ' (),. 1 l, s L. 3 ;:; cf v '/,.- 3 """ 3 1.. 3 ·1.-. "2- / / "L :i <: .... 
5 jO ::\-- "\' '1 '1 lo L \0 ~ '1 \V)L' 'i'> "' 9 LJ y "I lo y 10 'IS •Al-1 Q. '.::I- "!' 4- (,, L, J "l -!::; ~ MH 

6 I). I') v v / v i' lb n v !J::> v \/ v v v v v v v v' J:S Ci'%_ ·/ / ,/ v v / v ,/ v ILK 
7 

v v 1-<; I~ I? I c; ~ v v i·.z; o·s 11-t 1 'i If~ iS I~ l c, n. I~; 1'3 I !of u~ v:rr I I ·~ & IY '7· IV I~ !\ 11.f irs 
' 8 65 

Total '1-16 'i ;z.., i..S ·i_G 2.-~ t.'f ~'1 'l,() 1.4 2-'1 ;)'5 -L..Y '2.'3 :i-S 2.b i.<;; ·w. 1.-"f 2h 2,5 t-li ;55 '2,{" 1.t.) :i-:l 11- ? .., , .,, C> ~'l { ll Z.5 ;JS 
1-'::f 

Days Concentration: <i-1 -..Pt?-\ Concentration: -:7- I _, '12-L:... Concentration: ~ ~v--

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 / ./ / / / ,/ / ./ / •. / \.11;\ / / ./ 
/ . / ·,/ ,/ ./ :.i1;r ,/ // ,/ '/ '/ / •. / '/ / 'KT . . 

2 / / / 

----
./ / ~ / / / IU ....-· ~ ..... --- ,,,.... ./ ,,,.... / ,,,.... 

------
\'-<. ·/ / 

. _, 
/ / / _,., / ./ / \({_ 

3 / / ,. / / / / ./ / / ~ / / / / / ./ / / / / A,. / / /"/ ,,-/' / 
-------

/ / ,...-/ ,..., 
4 3 'V ., 

.~ T 3 '),... 1..- ,,, ')....- .,, 
~ -z . .,, ")..- 3 3 L- '£._ 3 3 3 .1 '{' ~ .,_r;•/ 3 '2, '.3 2-. 3 2..- ,._, 

5 )I '1 C1 ID lb Lf g :::I- y /D Mb S<l y V' '::I- 9 I 1\ ~ c+ -:i.. i., Mio: lo :=i lo lb ~ '1 '-1 /,., '-f ·+ lfll;; 
6 ,/ </ Iv v v v v v J v -,s v v v v v v v v 1/ v TT.S ,/ v v II v v v / ;/ v .::rs 
7 10 lb Ii IK ib '+ 14 12. 1'7 \lj .JS' l I.\ (".]. l 'f I 'f I~ \ fo r~ lb r1 14 .rs iO \~ i(o v 15 14 \ '2... 16 I~ lb JS 
8 

Total :i..I 2.":J. z.5 .,.,, 2~ :is 14 22... 2.fJ z:;;- J5 1-C: ·19 ?l.J 1..4 2s· 2.-8 2.3 2/0 &2 2.3 :::i.S 1-3 7.-k, l. '\ 2.J '/..(, Lb 2)-/ 'l~/ 29 2- 5 :SS-

Days Concentration: \:'" -HC. \ Concentration: r fVL-Mf' / Concentration: t~f , LCCS:Si-C.C-
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 J3 H I J I nit 

1 ,/ ,·, / ./ ,/ ,/ / ,/ . / '/ / UIT ,_..,......,.,. / ·_,, v; / v; / ~/ / / Cl ,/ / ./ 'i/ 
/ / 

. --: _/ ./ ;,,, J .. J-•/ i/~, 

2 / ...... _/ / / / ,/ ~ / _/ \'<... __.... / 
..,.. '/ ./ / / / ./ / \C.L 

3 
_,, / / '/ '/ ,/ / / / / 

""" / . / . / 

/ ,/ / / / / / / 
A-. / / ./ ,/ / / / / . / ,...,.. -4 3 ·? ) ... 3 c , z._. ; ?. / ~ '),... ..,_ '],, 2-· ./ 3 ,.,__. 

·'7.. / 2-..- . / •).. :> _", '?..- ..... '2..-· 3 2- .,_, 
~ -

5 . " L1> q "ti l IU I r fl 17\ "' '1r.11 VI \0 ·x \I ( /) y; '(, '/\' VJ !,\ i·lA//iJ ,, w 10 '-\ to Tl \\.) i:o ll ''l/ ~1\ii1 
6 10 v v \'L '; -/ '- ,/ v >/ .v <Jj i ii I ./ ../ ./ v i/ 0 / :r ,/ v v v i/ v v v v [V I/.\ 
7 

y lb i t'i ./ "' 11 v I'+ ll,. ! 91 v ;:rs J/ v K i'L i[ I[ 1'2 '1 t') I iJ s <:; !U i (~\ 11 !D I~ IS {Z. i..,. I :;_ ~s 
8 :rs 

Total ZI> i. "1 z.q :Z.3 Z.2.. ·Z.0 3 I '1A '2.'i !./ 0'> 22. S \';). 7,'(, q 1..1.. 17,2. I t5 •U:J 1.0 J'S 'i1 If', 2.-:$ 1-~ ·12, 2,? 2!?- 1.-1 24 /)'f IJ! 
VO 

Notes: X =mortality. 

Sample Description: -, ' ell\ ~:'.l / 
Comments: Total# Young only based on the first 3 Broods. Fourth and subsequent broods not included in total 

~ Date <evlewed: -S!.t- · / y /6 
I 

Reviewed by: 

Version 2.1 Issued July 29, 2CllJ9 
Nautilus Environmental 



0 

CETIS Summary Report Report Date: 

Test Code: 

31Aug-1614:32 (p 1 of 2) 

16885 I 08-1098-2929 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Batch ID: 05-1722-8408 Test Type: Reproduction-Survival (7d) Analyst: Mimi Tran 

Start Date: 24 Aug-16 10:30 Protocol: EC/EPS 1/RM/21 Diluent: 20% Perrier Water 

Ending Date: 31Aug-1610:30 Species: Ceriodaphnia dubia Brine: 

Duration: 7d Oh Source: Jn-House Culture Age: <24h 

Sample Code Sample ID Sample Date Receive Date Sample Age Client Name Project 

Lab Control 18-4 769-4123 24 Aug-16 24 Aug-16 10h Teck Coal 

FR_UFR1 (site) 19-2305-8517 23 Aug-16 08:51 24 Aug-16 08:00 26h (11.8 'C) 

FR_FRCP1 19-6636-9676 23 Aug-1610:13 24 Aug-16 08:00 24h (11.8 'C) 

GH_FR1 03-267 4-7825 23 Aug-16 08:50 24 Aug-16 08:00 26h (11.9 'C) 

GH_ERC 17 -2886-5097 23Aug-1610:15 24Aug-1608:00 24h(11.9'C) 

EV_MC2 13-7547-7774 23Aug-1609:15 24Aug-1608:00 25h(11.8'C) 

EV_HC1 08-9457-3106 23 Aug-16 08:00 24 Aug-16 08:00 26h (9.5 'C) 

CM_MC2 16-0341-8141 23 Aug-16 13:10 24 Aug-16 08:00 21h (9.1 'C) 

LC_LCDSSLCC 08-7164-6687 23 Aug-16 10:30 24 Aug-16 08:00 24h (10 'C) 

Sample Code Material Type Sample Source Station Location Latitude Longitude 

Lab Control Lab Control Teck Coal Lab Control ('.) LiJJ? COil~ ( ,, a DJ. 
FR_UFR1 (site) Water Sample Teck Coal FR_UFR1_QR_01082016_N [:er0ev iecb ~_,cJ.er 
FR_FRCP1 Water Sam pie Teck Coal FR_FRCP1_ QR_01082016_N 

GH_FR1 Water Sample Teck Coal GH_FR1_WS_2016_08_23_N ffluP~I -'- sit.e (lJ/11\-ol 
GH_ERC Water Sample Teck Coal GH_ERC_WS_2016_08_23_N 

EV_MC2 Water Sample Teck Coal EV_MC2_WS_2016-08-23_N 

EV_HC1 Water Sample Teck Coal EV _HC1_WS_2016-08-23_N 

CM_MC2 Water Sample Teck Coal CM_MC2_WS_20160823_N 
LC_LCDSSLCC Water Sample Teck Coal LC_LCDSSLCC_WS_2016-08-23 

7d Survival Rate Summary 

Sample Code Count Mean 95% LCL 95°/o UCL Min Max Std Err Std Dev CV0/o 0/oEffect 
Lab Control 
FR_UFR1 (site) 

FR_FRCP1 
GH_FR1 

GH_ERC 
EV_MC2 
EV_HC1 
CM_MC2 

LC_LCDSSLCC 

7d Survival Rate Detail 

Sample Code 

Lab Control 
FR_UFR1 (site) 

FR_FRCP1 

GH_FR1 

GH_ERC 

EV_MC2 

EV_HC1 

CM_MC2 

LC_LCDSSLCC 

000-469-187-1 

10 
10 

10 
10 
10 

10 
10 

10 
10 

Rep 1 Rep 2 

1 1 

Rep 3 

1 

Rep4 

1 

1 

1 

1 

Rep5 

1 

CETIS™ v1.8.7.16 

1 0 0 0.0% 0.0% 
0 0 Q.0% 0.0°/o 
0 0 0.0°/o o.0°1o 
0 0 o.0°1o 0.0%1 
0 0 0.0°/o 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% 

Rep6 Rep7 Rep 8 Rep 9 Rep 10 

1 1 1 1 

1 

1 

1 

Analyst: __ _ 



CETIS Summary Report Report Date: 31Aug-1614:32 (p 2 of 2) 

Test Code: 16885 I 08-1098-2929 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

7d Survival Rate Binomials 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 Reps Rep6 Rep7 Rep8 Rep 9 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 (site) 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 111 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 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 

LC_LCDSSLCC 1/1 1/1 1/1 1/1 111 1/1 1/1 1/1 1/1 1/1 

000-469-187-1 CETIS'M v1.8.7.16 Analyst: __ _ oA '/G'-4.. 
JZ!., -11, Irr 



CETIS Analytical Report Report Date: 

Test Code: 

31 Aug-1614:32 (p 1 of 2) 

16885 I 08-1098-2929 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis 10: 09-3085-9568 

Analyzed: 31 Aug-16 14:24 

Batch ID: 05-1722-8408 

Start Date: 24 Aug-16 10:30 

Ending Date: 31 Aug-16 10:30 

Duration: 7d Oh 

Sample Code Sample ID 

Lab Control 18-4 769-4123 

FR_UFR1 (site) 19-2305-8517 

FR_FRCP1 19-6636-9676 

GH_FR1 03-2674-7825 

GH_ERC 17-2886-5097 

EV_MC2 13-7547-7774 

EV_HC1 08-9457-3106 

CM_MC2 16-0341-8141 

LC_LCDSSLCC 08-7164-6687 

Sample Code Material Type 

Lab Control Lab Control 
FR_UFR1 (site) 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 

Fisher Exact/Bonferroni-Holm Test 

Sample vs Sample 

Lab Control FR_UFR1 (site) 
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 

Data Summary 

Sample Code NR 
Lab Control Negative Contr 10 
FR_UFR1 (site) 10 
FR_FRCP1 10 
GH_FR1 10 
GH_ERC 10 
EV_MC2 10 
EV_HC1 10 
CM_MC2 10 
LC_LCDSSLCC 10 

000-469-187-1 

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°!o Perrier Water 

Species: Ceriodaphnia dubia Brine: 

Source: In-House Culture Age: <24h 

Sample Date Receive Date Sample Age Client Name Project 

24 Aug-16 24 Aug-16 10h Teck Coal 

23 Aug-16 08:51 24 Aug-16 08:00 26h (11.8 °C) 

23 Aug-1610:13 24 Aug-16 08:00 24h (11.8 °C) 

23 Aug-16 08:50 24 Aug-16 08:00 26h (11.9 °C) 

23 Aug-16 10:15 24 Aug-16 08:00 24h (11.9 °C) 

23 Aug-16 09:15 24 Aug-16 08:00 25h (11.8 °C) 

23 Aug-16 08:00 24 Aug-16 08:00 26h (9.5 °C) 

23 Aug-1613:10 24 Aug-16 08:00 21h (9.1 °C) 

23 Aug-1610:30 24 Aug-16 08:00 24h (10 °C) 

Sample Source 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coar 

Teck Coal 

Teck Coal 

Station Location 

Lab Control 

FR_UFR1_QR_01082016_N 

FR_FRCP1_QR_01082016_N 

GH_FR1_WS_2016_08_23_N 

GH_ERC_WS_2016_08_23_N 

EV _MC2_WS_2016-08-23_N 

EV _HC1_WS_2016-08-23_N 

CM_MC2_WS_20160823_N 

LC_LCDSSLCC_WS_2016-08-23 

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 

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 
1.0000 Exact Non-Significant Effect 
1.0000 Exact Non-Significant Effect 

R NR+ R Prop NR Prop R %Effect 
0 10 1 0 o.0°1o 
0 10 0 0.0% 
0 10 0 0.0% 
0 10 0 0.0% 
0 10 0 O.Oo/o 
0 10 0 0.0% 
0 10 0 0.0%1 
0 10 0 0.0% 
0 10 0 0.0% 

CETIS™ v1.8.7.16 Analyst: __ _ 

Longitude 

QA: 



CETIS Analytical Report Report Date: 31 Aug-16 14:32 (p 2 of 2) 

Test Code: 16885 I 08-1098-2929 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 09-3085-9568 Endpoint: 7d Survival Rate CETIS Version: CETISv1.8.7 

Analyzed: 31 Aug-1614:24 Analysis: STP 2x2 Contingency Tables Official Results: Yes 

7d Survival Rate Detail 

Sample Code Rep 1 Rep 2 Rep3 Rep4 Reps Rep6 Rep 7 Rep8 Rep9 Rep 10 

Lab Control 1 1 1 1 1 1 1 1 

FR_UFR1 (site) 1 

FR_FRCP1 

GH_FR1 1 1 1 

GH_ERC 1 1 1 

EV_MC2 1 

EV_HC1 

CM_MC2 1 1 1 

LC_LCDSSLCC 1 1 1 

7d Survival Rate Binomials 

Sample Code Rep 1 Rep 2 Rep3 Rep4 Reps Rep 6 Rep 7 Rep8 Rep9 Rep10 

Lab Control 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 

FR_UFR1 (site) 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 1/1 1/1 1/1 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 1/1 111 1/1 
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000-469-187-1 CETIS™ v1.8.7.16 Analyst __ _ 



CETIS Analytical Report Report Date: 

Test Code: 

31 Aug-1614:32 (p 1 of 1) 

16885 I 08-1098-2929 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 
Analyzed: 

Batch ID: 

Start Date: 

Ending Date: 

Duration: 

Sample Code 

Lab Control 

FR_UFR1 (site) 

12-3973-6090 
31 Aug-1614:28 

05-1722-8408 

24 Aug-16 10:30 

31 Aug-1610:30 

7d Oh 

Sample ID 

18-4769-4123 

19-2305-8517 

Endpoint: 7d Survival Rate CETIS Version: CETISv1 .8.7 

Analysis: Single 2x2 Contingency Table 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 Sample Age Client Name Project 

24 Aug-16 24 Aug-16 10h Teck Coal 

23 Aug-16 08:51 24 Aug-16 08:00 26h (11.8 'C) 

Sample Code Material Type Sample Source Station Location Latitude Longitude 

Lab Control 

FR_UFR1 (site) 

Lab Control 

Water Sample 

Data Transform Zeta 
Untransformed 

Fisher Exact Test 

Sample vs Sample 
Lab Control FR_UFR1 (site) 

Data Summary 

Sample Code NR 

Lab Control Negative Contr 10 
FR_UFR1 (site)Jpstream Contr 10 

7d Survival Rate Detail 

Sample Code 

Lab Control 

FR_UFR1 (site) 

7d Survival Rate Binomials 

Sample Code 
Lab Control 

FR_UFR1 (site) 

Graphics 

:: If ,. 
" 

M 

000-469-187-1 

• 

Rep 1 

Rep 1 

1/1 

1/1 

Teck Coal 

Teck Coal 

Lab Control 

FR_UFR1_QR_01082016_N 

Alt Hyp Trials Seed Test Result 

C>T NA NA 

Test Stat P-Value P-Type Decision(a:5o/o) 

1 1.0000 Exact Non-Significant Effect 

R 
0 

0 

Rep 2 

Rep 2 

1/1 

1/1 

• 

NR+ R 

10 
10 

Rep 3 

Rep 3 

1/1 

1/1 

Prop NR Prop R %Effect 

1 0 0.0% 
0 0.0% 

Rep4 

Rep4 

1/1 

1/1 

Rep5 

Reps 

1/1 

1/1 

CETIS™ v1.8.7.16 

Rep 6 

Rep6 

1/1 

1/1 

Rep? 

Rep7 

1/1 

1/1 

Rep8 

Rep8 

1/1 

1/1 

Rep 9 

Rep9 

1/1 

1/1 

Analyst: __ _ QA: 

Rep 10 

Rep10 

1/1 

1/1 



CETIS Summary Report Report Date: 

Test Code: 

Ceriodaphnia 7Rd Survival and Reproduction Test 

31 Aug-16 14:32 (p 1 of 1) 

16885 I 08-1098-2929 

Nautilus Environmental 

Batch ID: 05-1722-8408 

24 Aug-16 10:30 

Test Type: Reproduction-Survival (?d) 

Protocol: EC/EPS 1/RM/21 

Analyst: Mimi Tran 

Start Date: Diluent: 20°/o Perrier Water 

Ending Date: 31 Aug-16 10:30 Species: Ceriodaphnia dubia Brine: 

Duration: 7d Oh Source: In-House Culture Age: <24h 

Sample Code 

Lab Control 

FR_UFR1 (site) 

FR_FRCP1 

GH_FR1 

GH_ERC 

EV_MC2 

EV_HC1 

CM_MC2 

LC_LCDSSLCC 

,
1
., Sample Code 

\..!..I Lab Control 
FR_UFR1 (site) 

FR_FRCP1 

GH_FR1 

GH_ERC 

EV_MC2 

EV_HC1 

CM_MC2 

LC_LCDSSLCC 

Sample ID 

18-4769-4123 

19-2305-8517 

19-6636-9676· 

03-2674-7825 

17-2886-5097 

13-7547-7774 

08-9457-3106 

16-0341-8141 

08-7164-6687 

Material Type 

Lab Control 
Water Sample 

Water Sample 
Water Sample 

Water Sample 
Water Sample 

Water Sample 

Water Sample 
Water Sample 

Reproduction Summary 

Sample Code Count 

Lab Control 
FR_UFR1 (site) 
FR_FRCP1 
GH_FR1 

GH_ERC 
EV_MC2 

EV_HC1 
CM_MC2 

LC_LCDSSLCC 

Reproduction Detail 

Sample Code 

Lab Control 

FR_UFR1 (site) 

FR_FRCP1 

GH_FR1 

GH_ERC 

EV_MC2 

EV_HC1 

CM_MC2 

LC_LCDSSLCC 

000-469-187-1 

10 
10 

10 
10 
10 

10 
10 
10 

10 

Rep 1 

28 

24 

20 

21 

25 

23 

20 

22 

8 

Sample Date Receive Date Sample Age 
24 Aug-16 24 Aug-16 10h 

23 Aug-16 08:51 24 Aug-16 08:00 26h (11.8 °C) 

23 Aug-16 10:13 24 Aug-16 08:00 24h (11.8 °C) 

23 Aug-16 08:50 24 Aug-16 08:00 26h (11.9 °C) 

23 Aug-16 10:15 24 Aug-16 08:00 24h (11.9 °C) 

23 Aug-16 09:15 24 Aug-16 08:00 25h (11.8 °C) 

23 Aug-16 08:00 24 Aug-16 08:00 26h (9.5 °C) 

23 Aug-1613:10 24 Aug-16 08:00 21h (9.1 °C) 

23 Aug-1610:30 24 Aug-16 08:00 24h (10 °C) 

Client Name 

Teck Coal 

Sam pie Source 
Teck Coal 

Station Location 

Teck Coal 

Teck Coat 

Teck Coal 
Teck Coal 
Teck Coal 

Teck Coal 
Teck Coal 
Teck Coal 

Mean 

26.2 
25.9 

17.6 
26.2 
24.9 

25.1 

23.3 
19.1 
21.8 

Rep 2 
22 

23 

20 

27 

29 

26 

29 

8 
18 

Lab Control 
FR_UFR1_QR_01082016_N 

FR_FRCP1_QR_01082016_N 

GH_FR1_WS_2016_08_23_N 

GH_ERC_WS_2016_08_23_N 

EV _MC2_WS_2016-08-23_N 

EV _HC1_ WS_2016-08-23_N 

CM_MC2_WS_20160823_N 

LC_LCDSSLCC_WS_2016-08-23 

95% LCL 95%1 UCL Min Max Std Err 

24.42 27.98 22 
24.71 

12.28 
23.94 

23.3 
23.5 

17.66 
15.77 
17.8 

Rep3 

25 

28 

23 

25 

24 

29 

29 

17 

23 

27.09 

22.92 
28.46 
26.5 

26.7 

28.94 
22.43 
25.8 

Rep4 

26 

26 

12 

31 

24 

21 

23 

25 

23 

23 

0 
21 
22 

21 

4 
8 
8 

Reps 

24 

25 

22 

29 

25 

26 

22 

17 

22 

30 
28 

25 
31 
29 

29 

31 
25 
27 

Rep 6 

27 

27 

13 

28 

28 

26 

20 

22 

23 

0.786 
0.526 

2.353 
0.9978 

0.7063 

0.7063 
2.495 
1.472 

1.769 

Rep 7 

27 

27 

0 

24 

23 

24 

31 

22 

27 

Project 

Latitude Longitude 

8 LOJ? Cl:Yl~\ ~ CJb~f
\:frriev 1ev0 v.vJ-e~ 

fl<_v\P-Q\"" slt-e CJx\h-6\ 

Std Dev 

2.486 
1.663 

7.442 
3.155 

2-234 

2.234 

7.889 
4.654 
5_594 

Rep8 

30 

26 

22 

22 

26 

24 

26 

18 

21 

CVo/o 
9.49%i 
6.42°/o 
42.28%1 
12.04°/o 
8.97% 

8.9% 
33.86% 
24.36o/o 
25.66o/o 

Rep9 

24 

25 

19 

28 

22 

27 

29 

20 

26 

%,Effect 
0.0% 

1.15% 

32.82% 
O.Oo/o 
4.96°/o 

4.2% 
11.07% 
27.1% 
16.79% 

Rep 10 

29 

28 

25 

27 

23 

25 

4 

20 

27 

CETIS'M v1.8.7.16 Analyst: __ _ 



CETIS Analytical Report Report Date: 

Test Code: 

31Aug-1614:32 (p 1 of 2) 

16885 I 08-1098-2929 

Ceriodaphnia 7-<I Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 04-5861-0040 Endpoint: Reproduction CETIS Version: CETISv1 .8.7 
Analyzed: 31 Aug-16 14:24 Analysis: Nonparametric-Contra! vs Treatments Official Results: Yes 

Batch ID: 05-1722-8408 Test Type: Reproduction-Survival (7d) Analyst: Mimi Tran 

Start Date: 24 Aug-1610:30 Protocol: EC/EPS 1/RM/21 Diluent: 20% Perrier Water 

Ending Date: 31 Aug-1610:30 Species: Ceriodaphnia dubia Brine: 
Duration: 7d Oh Source: In-House Culture Age: <24h 

Sample Code Sample ID Sample Date Receive Date Sample Age Client Name Project 
Lab Control 18-4 769-4123 24 Aug-16 24 Aug-16 10h Teck Coal 

FR_UFR1 (site) 19-2305-8517 23 Aug-16 08:51 24 Aug-16 08:00 26h (11.8 'C) 
FR_FRCP1 19-6636-9676 23 Aug-1610:13 24 Aug-16 08:00 24h (11.8 'C) 

GH_FR1 03-2674-7825 23 Aug-16 08:50 24 Aug-16 08:00 26h (11.9 'C) 

GH_ERC 17-2886-5097 23 Aug-1610:15 24 Aug-16 08:00 24h (11.9 'C) 
EV_MC2 13-7547-7774 23Aug-1609:15 24Aug-1608:00 25h(11.8'C) 

EV_HC1 08-9457-3106 23 Aug-16 08:00 24 Aug-16 08:00 26h (9.5 'C) 

CM_MC2 16-0341-8141 23 Aug-1613:10 24 Aug-16 08:00 21h (9.1 'C) 

LC_LCDSSLCC 08-7164-6687 23 Aug-16 10:30 24 Aug-16 08:00 24h (10 'C) 

Sample Code Material Type Sample Source Station Location Latitude 
Lab Control Lab Control Teck Coal Lab Control 
FR_UFR1 (site) Water Sample Teck Coal FR_UFR1_QR_01082016_N 
FR_FRCP1 Water Sample Teck Coal FR_FRCP1_QR_01082016_N 

GH_FR1 Water Sample Teck Coal GH_FR1_WS_2016_08_23_N 
GH_ERC Water Sample Teck Coal GH_ERC_WS_2016_08_23_N 
EV_MC2 Water Sample Teck Coal EV_MC2_WS_2016-08-23_N 
EV_HC1 Water Sample Teck Coal EV _HC1_ WS_2016-08-23_N 
CM_MC2 Water Sample Teck Coal CM_MC2_WS_20160823_N 
LC_LCDSSLCC Water Sample Teck Coal LC_LCDSSLCC_WS_2016-08-23 

Data Transform Zeta Alt Hyp Trials Seed PMSD Test Result 
Untransformed NA C>T NA NA 19.5% 

Steel Many-One Rank Sum Test 

Sample Code vs 

Lab Control 

ANOVA Table 

Source 
Between 
Error 
Total 

Distributional Tests 

Attribute 

Variances 
Distribution 

000-469-187 -1 

Sample Code Test Stat Critical 
FR_UFR1 (site) 101 73 
FR_FRCP1 60.5 73 
GH_FR1 106.5 73 
GH_ERC 89 73 
EV_MC2 91.5 73 
EV_HC1 96.5 73 
CM_MC2 60 73 
LC_LCDSSLCC 75 73 

Sum Squares Mean Square 
817.4222 102.1778 
1794.9 22.15926 
2612.322 

Test 

Bartlett Equality of Variance 
Shapiro-Wilk W Normality 

Test Stat 

42.09 

0.8522 

Ties 

5 

2 
6 
6 
5 

3 
2 

3 

DF 

8 

81 

89 

Critical 
20.09 

0.962 

OF P-Value 

18 0.8021 

18 
18 

18 
18 

18 
18 

18 

0.0028 

0.9132 
0.3999 

0.4898 
0.6676 
0.0024 
0.0653 

F Stat 

4.611 

P-Value 
<0.0001 

<0.0001 

CETIS™ v1.8.7.16 

P-Type Decision{a:S°Al) 
Asymp Non-Significant Effect 
Asymp Significant Effect 
Asymp Non-Significant Effect 
Asymp Non-Significant Effect 
Asymp Non-Significant Effect 
Asymp Non-Significant Effect 
Asymp Significant Effect 
Asymp Non-Significant Effect 

P-Value Decision(a:5%) 
0.0001 Significant Effect 

Decision(a:1%) 
Unequal Variances 
Non-normal Distribution 

Analyst: __ _ 

Longitude 

QA: 



CETIS Analytical Report Report Date: 31 Aug-16 14:32 (p 2 of 2) 

Test Code: 16885 I 08-1098-2929 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 04-5861-0040 Endpoint: Reproduction CETIS Version: CETISv1.8.7 

Analyzed: 31Aug-1614:24 Analysis: Nonparametric-Control vs Treatments Official Results: Yes 

Reproduction Summary 

Sample Code Count Mean 95o/o LCL 95% UCL Median Min Max Std Err CV0/o Oft, Effect 

Lab Control 10 26.2 24.42 27.98 26.5 22 30 0.786 9.49o/o 0.0% 

FR_UFR1 (site) 10 25.9 24.71 27.09 26 23 28 0.526 6.42°/o 1.15% 
FR_FRCP1 10 17.6 12.28 22.92 20 0 25 2.353 42.28% 32.82% 

GH_FR1 10 26.2 23.94 28.46 27 21 31 0.9978 12.04% 0.0% 

GH_ERC 10 24.9 23.3 26.5 24.5 22 29 0.7063 8.97%> 4.96% 
EV_MC2 10 25.1 23.5 26.7 25.5 21 29 0.7063 8.9% 4.2°/o 
EV_HC1 10 23.3 17.66 28.94 24.5 4 31 2.495 33.86% 11.07% 
CM_MC2 10 19.1 15.77 22.43 20 8 25 1.472 24.36% 27.1o/o 
LC_LCDSSLCC 10 21.8 17.8 25.8 23 8 27 1.769 25.66%) 16.79% 

Reproduction Detail 

Sample Code Rep 1 Rep2 Rep3 Rep4 Rep5 Rep 6 Rep 7 Rep 8 Rep9 Rep 10 

Lab Control 28 22 25 26 24 27 27 30 24 29 

FR_UFR1 (site) 24 23 28 26 25 27 27 26 25 28 

FR_FRCP1 20 20 23 12 22 13 0 22 19 25 

GH_FR1 21 27 25 31 29 28 24 22 28 27 

GH_ERC 25 29 24 24 25 28 23 26 22 23 

EV_MC2 23 26 29 21 26 26 24 24 27 25 

EV_HC1 20 29 29 23 22 20 31 26 29 4 

CM_MC2 22 8 17 25 17 22 22 18 20 20 
LC_LCDSSLCC 8 18 23 23 22 23 27 21 26 27 
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000-469-187-1 CETIS'M v1.8.7.16 Analyst: __ _ QA: 



CETIS Analytical Report Report Date: 

Test Code: 

31 Aug-16 14:32 (P 1 of 2) 

16885 I 08-1098-2929 

Ceriodaphnia 7~d Survival and Reproduction Test Nautilus Environmental 

Analysis JD: 05-0309-7344 
Analyzed:· 31 Aug-1614:28 

Batch ID: 05-1722-8408 

Start Date: 24 Aug-16 10:30 

Ending Date: 31Aug-1610:30 

Duration: 7d Oh 

Endpoint: Reproduction 
Analysis: Nonparametric-Control vs Treatments 

Test Type: Reproduction-Survival (7d) 

Protocol: EC/EPS 1/RM/21 

Species: Ceriodaphnia dubia 

Source: Jn-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 

FR_UFR1 (site) 19-2305-8517 

FR_FRCP1 19-6636-9676 

GH_FR1 03-2674-7825 

GH_ERC 17-2886-5097 

EV_MC2 13-7547-7774 

EV_HC1 08-9457-3106 

CM_MC2 16-0341-8141 

LC_LCDSSLCC 08-7164-6687 

Sample Code Material Type 

FR_UFR1 (site) 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 

Steel Many-One Rank Sum Test 

Sample Code vs Sample Code 
FR_UFR1 (site) FR_FRCP1 

ANOVA Table 

Source 
Between 
Error 
Total 

Distributional Tests 

Attribute 

GH_FR1 
GH_ERC 
EV_MC2 
EV_HC1 
CM_MC2 
LC_LCDSSLCC 

Sum Squares 

725.6875 
1739.3 
2464.988 

Test 

23Aug-1608:5124Aug-1608:0026h(11.8°C) Teck Coal 

23 Aug-16 10:13 24 Aug-16 08:00 24h (11.8 °C) 

23 Aug-16 08:50 24 Aug-16 08:00 26h (11.9 °C) 

23 Aug-16 10:15 24 Aug-16 08:00 24h (11.9 °C) 

23 Aug-16 09:15 24 Aug-16 08:00 25h (11.8 °C) 

23 Aug-16 08:00 24 Aug-16 08:00 26h (9.5 °C) 

23 Aug-16 13:10 24 Aug-16 08:00 21h (9.1 °C) 

23 Aug-16 10:30 24 Aug-16 08:00 24h (10 °C) 

Sample Source Station Location Latitude 
Teck Coar FR_UFR1_QR_01082016_N 

Teck Coar FR_FRCP1_ QR_01082016_N 

Teck Coal GH_FR1_WS_2016_08_23_N 

Teck Coal GH_ERC_WS_2016_08_23_N 

Teck Coal EV _MC2_ WS_2016-08-23_N 

Teck Coal EV _HC1_WS_2016-08-23_N 

Teck Coal CM_MC2_WS_20160823_N 

Teck Coal LC_LCDSSLCC_WS_2016-08-23 

Alt Hyp Trials Seed PMSD Test Result 
C>T NA NA 20.3%) 

Test Stat Critical Ties OF P-Value P-Type Decision(a:5°/o) 
58.5 74 2 18 0.0014 Asymp Significant Effect 
111.5 74 5 18 0.9602 Asymp Non-Significant Effect 
89 74 6 18 0.3774 Asymp Non-Significant Effect 
93.5 74 5 18 0.5381 Asymp Non-Significant Effect 
100.5 74 2 18 0.7690 Asymp Non-Significant Effect 
58 74 18 0.0012 Asymp Significant Effect 
75.5 74 3 18 0.0647 Asymp Non-Significant Effect 

Mean Square OF F Stat P-Value Decision(a:5°/o) 
103.6696 7 4.292 0.0005 Significant Effect 
24.15694 72 

79 

Test Stat Critical P-Value Decision(a:1%) 
Variances 
Distribution 

Bartlett Equality of Variance 
Shapiro-Wilk W Normality 

37 18.48 <0.0001 Unequal Variances 
0.8503 0.9579 <0.0001 Non-normal Distribution 

000-469-187-1 CETIS'M v1.8.7.16 Analyst: __ _ 

Longitude 



CETIS Analytical Report Report Date: 31 Aug-16 14:32 (p 2 of 2) 

Test Code: 16885 I 08-1098-2929 

Ceriodaphnia 7~d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 05-0309-7344 Endpoint: Reproduction CETIS Version: CETISv1.8.7 

Analyzed: 31 Aug-16 14:28 Analysis: Nonparametric-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 (site) 10 25.9 24.71 27.09 26 23 28 0.526 6.42o/o 0.0%) 

FR_FRCP1 10 17.6 12.28 22.92 20 0 25 2.353 42.28% 32.05% 

GH_FR1 10 26.2 23.94 28.46 27 21 31 0.9978 12.04% -1.16% 

GH_ERC 10 24.9 23.3 26.5 24.5 22 29 0.7063 8.97%> 3.86% 

EV_MC2 10 25.1 23.5 26.7 25.5 21 29 0.7063 8.9% 3.09% 

EV_HC1 10 23.3 17.66 28.94 24.5 4 31 2.495 33.86% 10.04% 

CM_MC2 10 19.1 15.77 22.43 20 8 25 1.472 24.36% 26.25°/o 
LC_LCDSSLCC 10 21.8 17.8 25.8 23 8 27 1.769 25.66% 15.83°/o 

Reproduction Detail 

Sample Code Rep 1 Rep2 Rep 3 Rep4 Reps Rep6 Rep7 Rep 8 Rep 9 Rep 10 

FR_UFR1 (site) 24 23 28 26 25 27 27 26 25 28 

FR_FRCP1 20 20 23 12 22 13 0 22 19 25 

GH_FR1 21 27 25 31 29 28 24 22 28 27 

GH_ERC 25 29 24 24 25 28 23 26 22 23 

EV_MC2 23 26 29 21 26 26 24 24 27 25 

EV_HC1 20 29 29 23 22 20 31 26 29 4 

CM_MC2 22 8 17 25 17 22 22 18 20 20 

LC_LCDSSLCC 8 18 23 23 22 23 27 21 26 27 
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000-469-187-1 CETIS'M v1.8.7.16 Analyst:. __ _ QA: 



CETIS Analytical Report Report Date: 

Test Code: 

31 Aug-16 14:32 (p 1 of 2) 

16885 I 08-1098-2929 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 07-1415-5372 
Analyzed: 31 Aug-16 14:29 

Batch ID: 05-1722-8408 

Start Date: 24 Aug-16 10:30 

Ending Date: 31 Aug-1610:30 

Duration: 7d Oh 

Endpoint: Reproduction 
Analysis: Nonparametric-Control vs Treatments 

Test Type: Reproduction-Survival (7d) 

Protocol: ECIEPS 1/RM/21 

Species: Ceriodaphnia dubia 

Source: In-House Culture 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Mimi Tran 

Diluent: 20°/o Perrier Water 

Brine: 
Age: <24h 

Sample Code Sample ID Sample Date Receive Date Sample Age Client Name Project 

FR_UFR1 (site) 19-2305-8517 

FR_FRCP1 19-6636-9676 

GH_FR1 03-267 4-7825 

GH_ERC 17-2886-5097 

EV_MC2 13-7547-7774 

EV_HC1 08-9457-3106 

CM_MC2 16-0341-8141 

LC_LCDSSLCC 08-7164-6687 

Sample Code Material Type 
FR_UFR1 (site) 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 

Steel Many-One Rank Sum Test 

Sample Code vs Sample Code 
FR_UFR1 (site) FR_FRCP1 

ANOVA Table 

Source 
Between 
Error 
Total 

Distributional Tests 

Attribute 

GH_FR1 
GH_ERC 
EV_MC2 
EV_HC1 
CM_MC2 

LC_LCDSSLCC 

Sum Squares 
725.6875 
1739.3 
2464.988 

Test 

23 Aug-16 08:51 24 Aug-16 08:00 26h (11.8 °C) 

23Aug-1610:13 24Aug-1608:00 24h(11.8°C) 

23 Aug-16 08:50 24 Aug-16 08:00 26h (11.9 °C) 

23 Aug-1610:15 24 Aug-16 08:00 24h (11.9 °C) 

23Aug-1609:15 24Aug-1608:00 25h(11.8°C) 

23 Aug-16 08:00 24 Aug-16 08:00 26h (9.5 °C) 

23 Aug-1613:10 24 Aug-16 08:00 21h (9.1 °C) 

23Aug-1610:30 24Aug-1608:00 24h(10°C) 

Teck Coal 

Sample Source Station Location Latitude 

Teck Coal FR_UFR1_QR_01082016_N 

Teck Coal FR_FRCP1_QR_01082016_N 

Teck Coal GH_FR1_WS_2016_08_23_N 

Teck Coal GH_ERC_WS_2016_08_23_N 

Teck Coal EV _MC2_WS_2016-08-23_N 

Teck Coal EV _HC1_WS_2016-08-23_N 

Teck Coal CM_MC2_WS_20160823_N 

Teck Coal LC_LCDSSLCC_WS_2016-08-23 

Alt Hyp Trials Seed PMSD Test Result 
C<T NA NA 20.3% 

Test Stat Critical Ties DF P-Value P-Type Decision(a::5%) 
151.5 74 2 18 1.0000 Asymp Non-Significant Effect 
98.5 74 5 18 0.7096 Asymp Non-Significant Effect 
121 74 6 18 0.9959 Asymp Non-Significant Effect 
116.5 74 5 18 0.9868 Asymp Non-Significant Effect 
109.5 74 2 18 0.9415 Asymp Non-Significant Effect 
152 74 18 1.0000 Asymp Non-Significant Effect 
134.5 74 3 18 1.0000 Asymp Non-Significant Effect 

Mean Square DF F Stat P-Value Decision(a::5%) 
103.6696 7 4.292 0.0005 Significant Effect 
24.15694 72 

79 

Test Stat Critical P-Value Decision{a:1%) 
Variances 
Distribution 

Bartlett Equality of Variance 
Shapiro-Wilk W Normality 

37 18.48 <0.0001 Unequal Variances 
0.8503 0.9579 <0.0001 Non-normal Distribution 

000-469-187-1 CETIS'" v1.8.7.16 Analyst: __ _ 

Longitude 



CETIS Analytical Report 

Ceriodaphnia 7~d Survival and Reproduction Test 

000-469-187-1 CETIS'M v1.8.7.16 

Report Date: 

Test Code: 

31 Aug-16 14:32 (p 2 of 2) 

16885 I 08-1098-2929 

Nautilus Environmental 

Analyst: __ _ 



CETIS Analytical Report Report Date: 

Test Code: 

31Aug-1614:32 (p 1 of 2) 

16885 I 08-1098-2929 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 18-0790-3631 Endpoint: Reproduction CETIS Version: CET1Sv1.8.7 

Analyzed: 31Aug-1614:28 Analysis: Parametric-Two Sample Official Results: Yes 

Batch ID: 05-1722-8408 Test Type: Reproduction-Survival (7d) Analyst: Mimi Tran 

Start Date: 24 Aug-1610:30 Protocol: EC/EPS 1/RM/21 Diluent: 20% Perrier Water 

Ending Date: 31 Aug-16 10:30 Species: Ceriodaphnia dubia Brine: 

Duration: 7d Oh Source: In-House Culture Age: <24h 

Sample Code Sample ID Sample Date Receive Date Sample Age Client Name Project 

Lab Control 18-4769-4123 24 Aug-16 24 Aug-16 10h Teck Coal 

FR_UFR1 (site) 19-2305-8517 23 Aug-16 08:51 24 Aug-16 08:00 26h (11.8 'C) 

Sample Code Material Type Sample Source Station Location Latitude Longitude 

Lab Control Lab Control Teck Coal 

FR_UFR1 (site) Water Sample Teck Coal 

Data Transform Zeta Alt Hyp Trials 
Untransformed NA C>T NA 

Equal Variance t Two-Sample Test 

Sample Code vs Sample Code Test Stat Critical 

Lab Control FR_UFR1 (site) 0.3172 1.734 

ANOVA Table 

Source Sum Squares Mean Square 

Between 0.45 0.45 
Error 80.5 4.472222 
Total 80.95 

Distributional Tests 

Attribute Test Test Stat 
Variances Variance Ratio F 2.233 
Distribution Shapiro-Wilk W Normality 0.987 

Reproduction Summary 

Sample Code Count Mean 95% LCL 
Lab Control 10 26.2 24.42 
FR_UFR1 (site) 10 25.9 24.71 

Reproduction Detail 

Sample Code Rep 1 Rep 2 Rep3 
Lab Control 28 22 25 
FR_UFR1 (site) 24 23 28 

000-469-187-1 

Lab Control 

FR_ UFR1_QR_01082016_N 

Seed PMSD Test Result 

NA 6.26°/o 

MSD OF P-Value P-Type Decision(a:5°/o) 

1.64 18 0.3774 CDF Non-Significant Effect 

OF F Stat P-Value Oecision(a:5°!o) 

1 0.1006 0.7547 Non-Significant Effect 

18 

19 

Critical P~Value Decision(a:1°/o) 

6.541 0.2472 Equal Variances 

0.866 0.9912 Normal Distribution 

95% UCL Median Min Max Std Err CV% 

27.98 26.5 22 30 0.786 9.49°/c 
27.09 26 23 28 0.526 6.42°/o 

Rep4 Rep5 Rep6 Rep 7 Rep8 Rep9 

26 24 27 27 30 24 

26 25 27 27 26 25 

CETIS'M v1.8.7.16 Analyst: __ _ 

°lo Effect 

0.0% 
1.15% 

Rep 10 

29 

28 

-:iC4{ 
QA: :ti /fl 

,1· 1y " 



CETIS Analytical Report 

Ceriodaphnia 7~d Survival and Reproduction Test 

Analysis ID: 18-0790-3631 Endpoint: Reproduction 
Analyzed: 31 Aug-16 14:28 Analysis: Parametric-Two Sample 

Graphics 

• 

Report Date: 

Test Code: 

31 Aug-16 14:32 (p 2 of 2) 

16885 I 08-1098-2929 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 
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• 
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• • • 
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000-469-187-1 CETIS'" v1.8.7.16 Analyst __ _ 



Client --r:i,ck (OC\\ 
· t:'CJ r 

W.0.#: /6 rJ o,.) Hardness and Alkalinity Datasheet 

Alkalinitv Hardness 

Volume of 
Sample (ml) 0.02N (ml) of 0.02N Sample 0.01M Total 

Subsample 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 • .fK.C..t"\ Ai.<tl.;il\-/1.6 f1ui;;i't/i6 56 i (). 0 10.~ 196 i~SD ~21, '156 :!5 
fSZ-~ ufR \ . 

~ Lt g.(, 16f :) 0 !:) 'T (tf:. 'f 
C't - JA-U;I.,. io. 6 10. B Zo8 So '2-3.5 l/?6 
~,.H ·TRI 103 \0' 5 '2" ? .. 56 12.. 7_ ZJ{'I 
C:rt-f - CR,(_ 7 5 '.j_ ':::; ( 'i'b 1")0 8' l.f /b g 
UC .. C(p,; ,);L.{,t:, \60 10.7_ 176 so \5.b ']I Z. 
E.V .. ).\()2., ~' "\ \ () \ f1'r 56 iZ.. 5 2..56 : 

i 
(';.J - HCA ,y I.I v 10 6 /O.'L /'({, >"<5 I Ii · t °'.SbZ.. '>J.· 

ao'/. ~wvicv 0. "'.dl.f/1 l-. fl Al'.jf'/i l, 't:;'O . 4-.CJ T;7' \:) q1o :su .so 1 tTf"") 'tl \'T 
I I 

Notes: 

Reviewed by: \J<JG- Date Reviewed: ~ • i't //Jo 
I 

Version 1.1 Issued July 28, 2016 Nautilus Environmental Company Inc. 



 
 

 

APPENDIX B – Pseudokirchneriella subcapitata Toxicity Test Data 



Pseudokirchneriella subcapitata Summary Sheet 

Client: 

Work Order No.: 

Start Date: _ _!.!lfvl.!L1J"1(j~~\uJi-"'-()-"'b-'-(.c..:I L:__ __ 
Set up by: __ __!'lll.'1:"'11 _____ _ 

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: !\i=tnc\ 
Date Initiated: 

72-h IC50 (95% Cl): 

72-h IC50 Reference Toxicant Mean a!ld Range: :31, ~ (;it;,o -'tS.~) ,V\C1 /lbJ CV(%): 
J 

I k. 

Test Results: Cell Yield !Mean± SD\ 

Neoative Control 3t;. (o + Q,3 

fQ_\,\FQ I_ 'QI<_ 0\dJo\b_ N (;) \;) \. \ b.5 ~ + 

N-fRc.Jl 1 _QR_ o \O'i,:io\b_ N \)J.f-,'7 + 4-.8 't 

\'itL Pfl.l_ 1'\IL :i.o\b_oL').>._r-l I\ 8.o ± l\ ,.)- * 
Ei\i_ieil.c_ _w>._ :ioib_e> ~- :rLrJ \J_\, 3 ± G:,.6 i' 

t;V_{\AC i_\f'J,_ l.:>I" -0%-Jo_rJ \;iu,o ± '7.r-* 
tV_ \Kl_ i~)_ 2.0\L.--0%-J.'.>_rJ l:::rn .$ b.b * ± 

tllA-tv\cz._ WS_2o\bob'3_iJ \O=f,t; + ci. / +De. 

Lt_LtD ~S:L.(L1,,J)_ :lo\ b·-d-;i.>,_.J I 1'1. s + s.t; -¥ 
. . . 

Reviewed by: 

f>... 1nl\l1Ute( 
Ceil ~iel& -th,:V1 
y;.ere 91'i;n1~!'li•°<I 
\.el< the;." thl 
5'1.e GO/\ 1\-v \ 
f(.l._ \,lff2 I 

Issued May 10, 2014; Ver. 1.0 Nautilus Environmental Company !nc. 



Client: 

Sample ID: 

Work Order No.: 

Culture Date: 

Culture Count: 

Time Zero Counts: 

No. of Cells/ml: 

Concentration 

o/o(v/v) 

Control 

FQ.uFl<.i 
111+ .. 0 • ·

0 -1\-ol ) 
FR.FRU'I 
ei\4. FRI 

6\-1-.t-Rt. 
\; Y-1\J\C 0-

E:Y-ltC\ 

O\/\. f\I\( '].. 

U-{2:1 LG():,) Lee_ 

Initials 

72-h Algal Growth Inhibition Toxicity Test 
Water Quality Measurements 

Jf YK tcoJl Setup by: 

A-irc, 11Jt 19 /ii 
1 Olb02 ;;iq.r 

Age of Culture: 

Average: oFJ- lo 

(c1) J:n fl<>'+-
v1 = 220,000.cells/ml x J\J'O ml 

Jd- 2 Q)lf 

Test Date/Time: 

Test Species: Pseudokirchnerie!fa subcapitata 

=J-d Culture Health: 

Culture Cell Density {c1): 011 bx n>4 <ell,/rriL 

7,CJ:tmL-
cells/ml 

Average: _____ ;)_~--------

-~a~· ~3~Y.=10~*-______ lnitia1 Density: #cells/ml+ 220 µl x 10 µl = 

Water Quality Incubator Temperature 
Microplates rotated 2X per day? 

nH Temp (°C) ('C) 

Oh Oh Oh 24 h 48 h 72 h 0 h 24 h 48 h 72 h 

b 9 J3.o JIJ.o i,51<' .,/ 
"t·J ,...., JS. o v / / v 

8,D Q3.u ,__..... ,.....---- / v 
2. J o)'.3.v ~ ,.,,....-- / v 

~' \ .J?,c:::> \,./ ,..,..... ,,..,, ,_,,,. 

8 /:> "3 0 "" . \...-"" 
,.,,....-- ,.......... v 

a. o c)3.V ii v- / / v-

8'.2- ()Jo I \./' / / v--· 

2.d- 01.!>. D 
,__.. 

/ _./ v-
' 

I 

8, \ Dl3 v -,v JJ -~ .J; 
v _.,,,..--"-

,....... v 

lv\tl l'l\t/ lHl 4,, ft- N\\J Mt! ~ /h \JILi 

Initial control pH: Well 1: ___ 6_S-'----- Well 2: __ ~lo~9~--

Final control pH: Well 1: · /.p. 8 
---~-----

Well 2: __ _,lt,._._S __ _ 

Light intensity (lux~): ___ --'if---'lfi"-'ITTJ"'-"·------ Date measured: 

Instruments: Thermome~te~r ____ lf-__ pH meter ___ d-____ Light meter \ 

Comments: 

Reviewed: Date reviewed: ---'~'-=-J;''-" --'/__,(/cµ.f.cfo:.._ __ 
v I 

Version 1.2; Modified October 21, 2014 Nautilus Environmental Company Inc. 



Pseudokirchneriella subcapitata Toxicity Test Data Sheet 
72-h Algal Cell Counts 

Client: 'Rck CceJ Start Datemme: fMciv1St J6/1Jol? t:+'tt>Vi 
Work Order#: jl.Pg~\, Termination Date: 8:viC1W± c;>l\/ib(l nj'tt>h 
Sample ID: VC\ vi DV\S Test set up by: ____ -1.\L\c:tL-______ _ 

%(v/v) 
Concentration Rep Count 1 Count 2 Count 3 Count 4 Comments Initials 

Control A '34- Ml-1 

B !J..r, 
' 

c 3:t I 

D ~(, 

E 3~ 
F 3't-
G 31? 
H 1'1> 

ffUAFP.1 
A 11 'f-

fsite) B Ide-
l)!t ' 

iDO'/Jv},) 
c I 
D PV 

-t=r"''1 c A\ ld'1 
F 11311111 j di.f- I 

I 

Gi ¢ 114 I 
rr i!l w+ I 

1='1.FRt-P i A jJO 

1 OD"/, ( v/11) 
B l'.?v 
c l:d?> I 
D l,;A 

ei1LPQI A 11'7, I 
I 

B 110 I 
I tl'iY/. {.1 /v) c j30 

D Id-? 
G1-1 _1;1{e. A l.?o \ 

iITT//, (v/v) 
B l>:i i 
c I ;i,.8 I 

I 

D 1 l'f I 
t\r. Mt.d A II? 

i l:JO'/, {v)v J B IJ.b I 
c i.J'-1--
D id-\ 

~\r-Hcl A \ I ?I 

I DI)'/, ('v )v) 
B )11:;" 
c JJ-."l, 
D 110 "' 

Comments: 

Reviewed by: Date Reviewed: ___ S-__.t'-~ -_t_~~-+f-"/,b ______ _ 

Version 1.0 Modified May 8, 2008 Nautilus Environmental 



Client: 

Work Order#: 

Sample ID: 
%1v/vl 

Concentration 
CeA!ffil 

M"l 

CM-MCJ-

iW'/, (, )v) 

r .. LLlDHLet. 

lrw'/. (•/v) 

Comments: 

Reviewed by: 

Pseudokirchnerielfa subcapitata Toxicity Test Data Sheet 
72-h Algal Cell Counts 

"R'ck. CigqJ Start Dateffime: 1'.1;vl;v>t ci b /1io e D=l'+o h 
--'-'I io'-"8"'/l-'lp'----- Termination Date: RvC1 \~~ -f ciJ /i \,. Q O=!L\-,, \!I 

VCIV)'D\,\\ Test set up by: MU 

Rep Count 1 Count 2 Count 3 Count4 Comments 
A 
B 

c 
D 

E 

F 

G 

H 

A lo'i 
B iDb 
c ;og 
D 111 
A ii? 
B id3 
c l~::=t-
D 11-:r 
A 
B 

c 
D 

A 
B 

c 
D 

A 

B 

c 
D 

A 

B 
c 
D 
A 
B 
c 
D 

Initials 

l\l\l.:1 

I 
v 

Date Reviewed: S:--:1,. IS- /i(a 
~~=-t=-;1--'-0.--f/.._.~~~~~-

Version 1.0 Modified May 8, 2008 Nautilus Environmental 



Client: 
WO#: 
Sample ID: 

Concentration 

Control 
Site Water 
(FR_UFRI) 
100% (v/v) 

FR_FRCPI 
100% (v/v) 

GH_FRI 
100% (v/v) 

GH_ERC 
100% (v/v) 

EV_MC2 
100% (v/v) 

EV_HC1 
100% (v/v) 

CM_MC2 
100% (v/v) 

lC_lCDSSlCC 
100% (v/v) 

Pseudokirchneriella subcapitata Algal Counts 

Teck Coal Start Date/Time: 26-Aug-16 @ 0740h 
16886 Termination Date: 29-Aug-16 @ 07 40h 
Teck Coal samples pass/fail 

Rep 

E 
F 
G 
H 
A 
B 
c 
D 
A 
B 
c 
D 
A 
B 
c 
D 
A 
B 
c 
D 
A 
B 
c 
D 
A 
B 
c 
D 
A 
B 
c 
D 

Initial Cell Density: 

Count 1 Count 2 Count 3 Count 4 
(x 104

) (x 104
) (x 104

) (x 104
) 

114 
120 
124 
120 
129 
124 
132 
114 
120 
130 
123 
129 
113 
110 
130 
123 
120 
127 
128 
114 
113 
126 
124 
121 
118 
115 
123 
130 
109 
106 
108 
111 
115 
123 
127 
117 

10455 cell/ml 

Mean Cell Yield 

(x 104
) (x 104

) 

cell/ml 

129 128.0 
124 123.0 
132 131.0 
114 113.0 
120 119.0 
130 129.0 
123 122.0 
129 128.0 
113 112.0 
110 109.0 
130 129.0 
123 122.0 
120 119.0 
127 126.0 
128 127.0 
114 113.0 
113 112.0 
126 125.0 
124 123.0 
121 120.0 
118 117.0 
115 114.0 
123 122.0 
130 129.0 
109 108.0 
106 105.0 
108 107.0 
111 110.0 
115 114.0 
123 122.0 
127 126.0 
117 116.0 

mean 
SD 
CV 

230000 
0.22 
0.01 

10454.5 

J(J-(._ 
.}4->. rr/ri 



CETIS Summary Report 

EC Alga Growth Inhibition Test 

Batch ID: 

Start Date: 

06-5127-0129 

26 Aug-16 07:40 

Ending Date: 29 Aug-16 07:40 

Duration: 72h 

Sample Code Sample ID 

Lab Control 15-9957-7983 

FR_UFR1 (site) 19-2305-8517 

FR_FRCP1 19-6636-9676 

GH_FR1 03-2674-7825 

GH_ERC 17-2886-5097 

EV_MC2 13-7547-7774 

EV_HC1 08-9457-3106 

CM_MC2 16-0341-8141 

LC_LCDSSLCC 08-7164-6687 

Sample Code Material Type 

(i) Lab Control Lab Control 

FR_UFR1 (site) 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 Summaty 

Report Date: 

Test Code: 

31 Aug-16 13:58 (p 1 of 1) 

16886 I os-7900-6411 

Nautilus Environmental 

Test Type: Cell Growth 

Protocol: EC/EPS 1/RM/25 

Analyst: Mimi Tran 
Diluent: Deionized Water+ nutrients 

Species: Pseudokirchnerie!!a subcapitata Brine: 
Source: In-House Culture Age: 7d 

Sample Date Receive Date Sample Age Client Name Project 

26 Aug-16 26 Aug-16 Sh Teck Coal 

23Aug-1608:5124Aug-1608:0071h(11.8°C) 

23Aug-1610:13 24Aug-1608:00 69h(11.8°C) 

23 Aug-16 08:50 24 Aug-16 08:00 71 h (11.9 °C) 

23Aug-1610:15 24Aug-1608:00 69h(11.9°C) 

23Aug-1609:15 24Aug-1608:00 70h(11.8°C) 

23 Aug-16 08:00 24 Aug-16 08:00 72h (9.5 °C) 

23Aug-1613:10 24Aug-1608:00 67h(9.1°C) 

23 Aug-1610:30 24 Aug-16 08:00 69h (10 °C) 

Sample Source Station Location Latitude Longitude 

Teck Coal Lab Control 

Teck Coal FR_UFR1_QR_01082016_N 

0 l-tib Ctlii"ho i :::-Teck Coal FR_FRCP1_QR_01082016_N 

Teck Coal GH_FR1_WS_2016_08_23_N Pl \11/n"'tl~<~ 
Teck Coal GH_ERC_WS_2016_08_23_N fR_v\.FK\ "' <;; i~-e. C\XV10'I Teck Coal EV _MC2_ WS_2016-08-23_N 

Teck Coal EV _HC1_ WS_2016-08-23_N 

Teck Coal CM_MC2_WS_20160823_N 

Teck Coal LC_LCDSSLCC_WS_2016-08-23 

Sample Code Count Mean 95°/o LCL 95% UCL Min Max Std Err Std Dev CV% o/oEffect 
Lab Control 8 35.63 33.73 37.52 33 39 0.8004 2.264 6.36% 0.0% 
FR_UFR1 (site) 8 121.1 115.7 126.5 113 131 2.287 6.468 5.34% -240.0% 
FR_FRCP1 4 124.5 116.9 132.1 119 129 2.398 4.796 3.85% -249.5% 
GH_FR1 4 118 103.4 132.6 109 129 4.601 9.201 7.8% -231.2%1 
GH_ERC 4 121.3 110.8 131.7 113 127 3.276 6.551 5.4% -240.4°/o 
EV_MC2 4 120 110.9 129.1 112 125 2.858 5.715 4.76% -236.8% 
EV_HC1 4 120.5 110.1 130.9 114 129 3.279 6.557 5.44% -238.2% 
CM_MC2 4 107.5 104.2 110.8 105 110 1.041 2.082 1.94% -201.8% 
LC_LCDSSLCC 4 119.5 110.7 128.3 114 126 2.754 5.508 4.61% -235.4% 

Cell Yield Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 Reps Rep6 Rep 7 Rep 8 
Lab Control 33 39 36 35 38 33 34 37 
FR_UFR1 (site) 113 119 123 119 128 123 131 113 
FR_FRCP1 119 129 122 128 
GH_FR1 112 109 129 122 
GH_ERC 119 126 127 113 
EV_MC2 112 125 123 120 
EV_HC1 117 114 122 129 
CM_MC2 108 105 107 110 
LC_LCDSSLCC 114 122 126 116 

000-469-187 -1 CETIS'M v1.8.7.16 Analyst:. __ _ 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 18-7913-2204 

Analyzed: 31 Aug-1613:55 

Batch ID: 06-5127-0129 

Start Date: 26 Aug-16 07:40 

Ending Date: 29 Aug-16 07:40 

Duration: 72h 

Sample Code 

Lab Control 

FR_UFR1 (site) 

FR_FRCP1 

GH_FR1 

GH_ERC 

EV_MC2 

EV_HC1 

CM_MC2 

LC_LCDSSLCC 

Sample Code 

Lab Control 

FR_UFR1 (site) 

FR_FRCP1 

GH_FR1 

GH_ERC 

EV_MC2 

EV_HC1 

CM_MC2 

LC_LCDSSLCC 

Data Transform 

Untransformed 

Sample ID 

15-9957-7983 

19-2305-8517 

19-6636-9676 

03-267 4-7825 

17-2886-5097 

13-7547-7774 

08-9457-3106 

16-0341-8141 

08-7164-6687 

Material Type 

Lab Control 

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 

Lab Control FR_UFR1 (site) 

FR_FRCP1 

GH_FR1 

GH_ERC 

EV_MC2 

EV_HC1 

CM_MC2 

LC_LCDSSLCC 

Auxiliary Tests 

Attribute Test 

Report Date: 
Test Code: 

31 Aug-1613:58 (p 1 of 2) 

16886 I 08-7900-6411 

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 

26 Aug-16 26 Aug-16 Sh 

23 Aug-16 08:51 24 Aug-16 08:00 71h (11.8 °C) 

23 Aug-16 10:13 24 Aug-16 08:00 69h (11.8 °C) 

23Aug-1608:50 24Aug-1608:00 71h(11.9°C) 

23 Aug-16 10:15 24 Aug-16 08:00 69h (11.9 °C) 

23 Aug-16 09:15 24 Aug-16 08:00 70h (11.8 °C) 

23 Aug-16 08:00 24Aug-16 08:00 72h (9.5 °C) 

23 Aug-16 13:10 24 Aug-16 08:00 67h (9.1 °C) 

23 Aug-1610:30 24 Aug-16 08:00 69h (10 °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_QR_01082016_N 

FR_FRCP1_ QR_01082016_N 

GH_FR1_WS_2016_08_23_N 

GH_ERC_WS_2016_08_23_N 

EV _MC2_ WS_2016-08-23_N 

EV _HC1_WS_2016-08-23_N 

CM_MC2_WS_20160823_N 

LC_LCDSSLCC_WS_2016-08-23 

Latitude 

Alt Hyp Trials Seed PMSD Test Result 
C<T NA NA 

Test Stat Critical MSD OF P-Value 

30.34 2.541 7.161 14 <0.0001 

25.75 2.541 8. 77 10 <0.0001 

23.87 2.541 8. 77 10 <0.0001 
24.81 2.541 8. 77 10 <0.0001 

24.45 2.541 8. 77 10 <0.0001 

24.59 2.541 8.77 10 <0.0001 
20.83 2.541 8.77 10 <0.0001 
24.31 2.541 8.77 10 <0.0001 

24.6o/o 

P-Type 

GDF 

GDF 

GDF 

CDF 

GDF 

GDF 

GDF 

GDF 

Decision(a:5%) 

Significant Effect 
Significant Effect 
Significant Effect 
Significant Effect 
Significant Effect 
Significant Effect 
Significant Effect 
Significant Effect 

Test Stat Critical P-Value Decision(a:5°/o) 

Project 

Longitude 

Control Trend Mann-Kendall Trend 0.9049 Non-significant Trend in Controls 

ANOVA Table 

Source 
Between 
Error 
Total 

Distributional Tests 

Attribute 

Variances 
Distribution 

000-469-187-1 

Sum Squares 
46525.3 

1111.5 

47636.8 

Test 

Mean Square DF 
5815.662 8 

31.75714 35 
----=---

43 

Test Stat Critical 
Bartlett Equality of Variance 11.81 20.09 
Shapiro-Wilk W Normality 0.9783 0.9295 

F Stat 

183.1 

P-Value 

0.1601 

0.5662 

CETIS™ v1.8.7.16 

P-Value Decision{a:5°/o) 

<0.0001 Significant Effect 

Decision( a: 1°/o) 
Equal Variances 
Normal Distribution 

Analyst __ _ 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 18-7913-2204 Endpoint: Cell Yield 
Analyzed: 31Aug-1613:55 Analysis: Parametric-Control vs Treatments 

Cell Yield Summary 

Sample Code Count Mean 95o/n LCL 95% UCL Median 
Lab Control 8 35.63 33.73 37.52 35.5 
FR_UFR1 (site) 8 121.1 115.7 126.5 121 
FR_FRCP1 4 124.5 116.9 132.1 125 
GH_FR1 4 118 103.4 132.6 117 
GH_ERC 4 121.3 110.8 131.7 122.5 
EV_MC2 4 120 110.9 129.1 121.5 
EV_HC1 4 120.5 110.1 130.9 119.5 
CM_MC2 4 107.5 104.2 110.8 107.5 
LC_LCDSSLCC 4 119.5 110.7 128.3 119 

Cell Yield Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 Reps 
Lab Control 33 39 36 35 38 
FR_UFR1 (site) 113 119 123 119 128 
FR_FRCP1 119 129 122 128 
GH_FR1 112 109 129 122 
GH_ERC 119 126 127 113 
EV_MC2 112 125 123 120 
EV_HC1 117 114 122 129 
CM_MC2 108 105 107 110 
LC_LCDSSLCC 114 122 126 116 

Graphics 
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000-469-187-1 CETIS'M v1.8.7.16 

Report Date: 

Test Code: 

CETIS Version: 
Official Results: 

Min Max 

33 39 

113 131 

119 129 

109 129 

113 127 

112 125 

114 129 
105 110 
114 126 

Rep 6 Rep 7 

33 

123 

• • • 
... 
• 

34 

131 

31Aug-1613:58 (p 2 of 2) 

16886 I 08-7900-6411 

Nautilus Environmental 

CETISv1.8.7 

Yes 

Std Err CVo/o 0/oEffect 
0.8004 6.36% 0.0% 

2.287 5.34% -240.0°/o 
2.398 3.85% -249.So/o 
4.601 7.8°/o -231.2o/o 
3.276 5.4°/o -240.4% 

2.858 4.76% -236.8% 

3.279 5.44% -238.2% 

1.041 1.94% -201.8°/o 
2.754 4.61% -235.4% 

Reps 

37 

113 

• 
• 

0.0 o.s 

Ronklts 

Analyst: __ _ 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 03-7081-7893 

Analyzed: 31 Aug-16 13:58 

Batch ID: 06-5127-0129 

Start Date: 26 Aug-16 07:40 

Ending Date: 29 Aug-16 07:40 

Duration: 72h 

Sample Code Sample ID 

FR_UFR1 (site) 19-2305-8517 

FR_FRCP1 19-6636-9676 

GH_FR1 03-267 4-7825 

GH_ERC 17-2886-5097 

EV_MC2 13-7547-7774 

EV_HC1 08-9457 -3106 

CM_MC2 16-0341-8141 

LC_LCDSSLCC 08-7164-6687 

Sample Code Material Type 
FR_UFR1 (site) 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 

Ounnett Multiple Comparison Test 

Sample Code vs Sample Code 
FR_UFR1 (site) FR_FRCP1 

Auxiliary Tests 

Attribute 

GH_FR1 
GH_ERC 
EV_MC2 
EV_HC1 

CM_MC2 

LC_LCDSSLCC 

Test 

Report Date: 

Test Code: 

31Aug-1613:58 (p 1 of 2) 

16886 I 08-7900-6411 

Nautilus Environmental 

Endpoint: Cell Yield CETIS Version: CETISv1.8.7 

Analysis: Parametric-Centro! 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 

Source: In-House Culture 

Sample Date Receive Date Sample Age 
23 Aug-16 08:51 24 Aug-16 08:00 71h (11.8 'C) 

23 Aug-16 10:13 24 Aug-16 08:00 69h (11.8 'C) 

23 Aug-16 08:50 24 Aug-16 08:00 71h (11.9 'C) 

23 Aug-16 10:15 24 Aug-16 08:00 69h (11.9 'C) 

23 Aug-16 09:15 24 Aug-16 08:00 70h (11.8 'C) 

23 Aug-16 08:00 24 Aug-16 08:00 72h (9.5 'C) 

23 Aug-16 13:10 24 Aug-16 08:00 67h (9.1 'C) 

23 Aug-1610:30 24 Aug-16 08:00 69h (10 '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_QR_01082016_N 

FR_FRCP1_ QR_01082016_N 

GH_FR1_WS_2016_08_23_N 

GH_ERC_WS_2016_08_23_N 

EV_MC2_WS_2016-08-23_N 

EV _HC1_ WS_2016-08-23_N 

CM_MC2_WS_20160823_N 

LC_LCDSSLCC_WS_2016-08-23 

Latitude 

Alt Hyp Trials Seed PMSD Test Result 
C>T NA NA 7.92% 

Test Stat Critical MSD OF P-Value P-Type Decision(a:5%) 
-0.8892 2.526 9.588 10 0.9957 CDF Non-Significant Effect 
0.8233 2.526 9.588 10 0.6395 CDF Non-Significant Effect 
-0.03293 2.526 9.588 10 0.9328 CDF Non-Significant Effect 
0.2964 2.526 9.588 10 0.8542 CDF Non-Significant Effect 
0.1647 2.526 9.588 10 0.8909 CDF Non-Significant Effect 
3.59 2.526 9.588 10 0.0040 GDF Significant Effect 
0.4281 2.526 9.588 10 0.8101 CDF Non-Significant Effect 

Test Stat Critical P-Value Decision(a:5°/o) 

Project 

Longitude 

Control Trend Mann-Kendall Trend 0.5651 Non-significant Trend in Controls 

ANOVA Table 

Source 
Between 
Error 
Total 

Distributional Tests 

Attribute 
Variances 
Distribution 

000-469-187-1 

Sum Squares Mean Square 
721.5972 
1075.625 
1797.222 

Test 

103.0853 
38.41518 

Bartlett Equality of Variance 
Shapiro-Wilk W Normality 

Test Stat 

5.054 

0.9662 

OF 

7 
28 

35 

Critical 
18.48 

0.9166 

F Stat 

2.683 

P-Value 
0.6534 
0.3300 

CETIS'" v1.8.7.16 

P-Value Decision(a:5%) 
0.0293 Significant Effect 

Decision(a:1o/o) 
Equal Variances 
Normal Distribution 

Analyst: __ _ QA <:}('1,;._ 
. ;ftp ' (J f ft, 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 03-7081-7893 Endpoint: Cell Yield 
Analyzed: 31 Aug-16 13:58 Analysis: Parametric-Control vs Treatments 

Cell Yield Summary 

Sample Code Count Mean 95% LCL 95% UCL Median 

FR_UFR1 (site) 8 121.1 115.7 126.5 121 

FR_FRCP1 4 124.5 116.9 132.1 125 

GH_FR1 4 118 103.4 132.6 117 
GH_ERC 4 121.3 110.8 131.7 122.5 
EV_MC2 4 120 110.9 129.1 121.5 
EV_HC1 4 120.5 110.1 130.9 119.5 
CM_MC2 4 107.5 104.2 110.8 107.5 
LC_LCDSSLCC 4 119.5 110.7 128.3 119 

Cell Yield Detail 

Sample Code Rep 1 Rep2 Rep3 Rep4 Rep 5 

FR_UFR1 (site) 113 119 123 119 128 

FR_FRCP1 119 129 122 128 

GH_FR1 112 109 129 122 

GH_ERC 119 126 127 113 

EV_MC2 112 125 123 120 

EV_HC1 117 114 122 129 

CM_MC2 108 105 107 110 

LC_LCDSSLCC 114 122 126 116 
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000-469-187-1 CETIS'M v1.8.7.16 

Report Date: 

Test Code: 

CETIS Version: 

Official Results: 

Min Max 

113 131 

119 129 

109 129 

113 127 
112 125 

114 129 
105 110 

114 126 

Rep 6 Rep 7 

123 131 

"" 

• 
. .. 

• •• 
.. , 
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31 Aug-1613:58 (p 2 of 2) 

16886 I 08-7900-6411 

Nautilus Environmental 

CETISv1.8.7 

Yes 

Std Err CV0/o %Effect 

2.287 5.34% O.Oo/o 
2.398 3.85%i -2.79%1 

4.601 7.8% 2.58% 
3.276 5.4°/o -0.1% 

2.858 4.76°/o 0.93% 

3.279 5.44°/o 0.52% 

1.041 1.94°/o 11.25% 
2.754 4.61°/o 1.34% 

Rep 8 

113 

• 

•• 

Analyst:. __ _ QA: 



CETIS Analytical Report Report Date: 

Test Code: 

31Aug-1613:59 (p 1 of 2) 

168861 08-7900-6411 

EC Alga Growth Inhibition Test Nautilus Environmental 

Analysis ID: 09-5650-8682 

Analyzed: 31 Aug-16 13:57 

Batch JD: 06-5127-0129 

Start Date: 26 Aug-16 07:40 

Ending Date: 29 Aug-16 07:40 

Duration: 72h 

Sample Code Sample ID 

Lab Control 15-9957-7983 

FR_UFR1 (site) 19-2305-8517 

Endpoint: Cell Yield 
Analysis: Parametric~Two Sample 

Test Type: Cell Growth 

Protocol: ECIEPS 1/RM/25 

Species: Pseudokirchneriella subcapitata 

Source: In-House Culture 

CETIS Version: CET1Sv1.8.7 

Official Results: Yes 

Analyst: Mimi Tran 
Diluent: Deionized Water+ nutrients 

Brine: 

Age: 7d 

Sample Date Receive Date Sample Age Client Name Project 

26 Aug-16 26 Aug-16 Sh Teck Coal 

23 Aug-16 08:51 24 Aug-16 08:00 71h (11.8 °C) 

Sample Code Material Type Sample Source Station Location Latitude Longitude 

Lab Control Lab Control 

FR_UFR1 (site) Water Sample 

Data Transform Zeta 

Untransformed NA 

Equal Variance t Two-Sample Test 

Sam pie Code vs Sam pie Code 

Lab Control FR_UFR1 (site) 

Auxiliary Tests 

Teck Coal 

Teck Coal 

Alt Hyp Trials 

C<T NA 

Test Stat Critical 

35.29 1.761 

Lab Control 

FR_UFR1_QR_01082016_N 

Seed PMSD Test Result 

NA 12.0% 

MSD DF P-Value P-Type Decision{a:5%) 

4.268 14 <0.0001 CDF Significant Effect 

Attribute Test Test Stat Critical P-Value Decision{a:5%} 

Control Trend 

ANOVA Table 

Source 

Between 

Error 

Total 

Distributional Tests 

Attribute 

Variances 

Mann-Kendal! Trend 

Sum Squares 

29241 

328.75 

29569.75 

Test 

Variance Ratio F 

Mean Square 

29241 

23.48214 

Test Stat 

8.164 
Distribution Shapiro-Wilk W Normality 0.953 

Cell Yield Summary 

Sample Code Count Mean 95% LCL 
Lab Control 8 35.63 33.73 
FR_UFR1 (site) 8 121.1 115.7 

Cell Yield Detail 

Sample Code Rep 1 Rep 2 Rep 3 
Lab Control 33 39 36 
FR_UFR1 (site) 113 119 123 

000-469-187-1 

0.9049 Non-significant Trend in Controls 

DF 

1 
14 

15 

Critical 

8.885 

0.8408 

95% UCL 

37.52 

126.5 

Rep4 

35 

119 

F Stat 

1245 

P-Value 

0.0128 

0.5390 

Median 

35.5 

121 

Reps 

38 

128 

CETIS'" v1.8.7.16 

P-Value Decision(a:5%) 

<0.0001 Significant Effect 

Decision(a:1°/o) 

Equal Variances 

Normal Distribution 

Min Max Std Err CV% 

33 39 0.8004 6.36°/o 
113 131 2.287 5.34% 

Rep6 Rep7 Rep8 

33 34 37 

123 131 113 

Analyst:. __ _ 

°lo Effect 

0.0% 

-240.0% 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 09-5650-8682 Endpoint: Cell Yield 
Analyzed: 31 Aug-16 13:57 Analysis: Parametric-Two Sample 
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Report Date: 
Test Code: 

31 Aug-16 13:59 (p 2 of 2) 
16886 I 08-7900-6411 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 
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CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 13-6271-0656 

Analyzed: 31 Aug-1613:58 

Batch ID: 06-5127-0129 

Start Date: 26 Aug-16 07:40 

Ending Date: 29 Aug-16 07:40 

Duration: 72h 

Sample Code Sample ID 

FR_UFR1 (site) 19-2305-8517 

FR_FRCP1 19-6636-9676 

GH_FR1 03-2674-7825 

GH_ERC 17-2886-5097 

EV_MC2 13-7547-7774 

EV_HC1 08-9457-3106 

CM_MC2 16-0341-8141 

LC_LCDSSLCC 08-7164-6687 

Sample Code Material Type 
FR_UFR1 (site) 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 Sample Code 
FR_UFR1 (site) FR_FRCP1 

Auxiliary Tests 

Attribute 

GH_FR1 
GH_ERC 

EV_MC2 
EV_HC1 
CM_MC2 

LC_LCDSSLCC 

Test 

Report Date: 

Test Code: 

31 Aug-16 13:59 (p 1 of 2) 

16886 I 08-7900-6411 

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 

Source: In-House Culture 

Sam pie Date Receive Date Sam pie Age 
23 Aug-16 08:51 24 Aug-16 08:00 71h (11.8 °C) 

23 Aug-16 10:13 24 Aug-16 08:00 69h (11.8 °C) 

23Aug-1608:50 24Aug-1608:00 71h(11.9°C) 

23 Aug-16 10:15 24 Aug-16 08:00 69h (11.9 °C) 

23 Aug-16 09:15 24 Aug-16 08:00 70h (11.8 °C) 

23 Aug-16 08:00 24 Aug-16 08:00 72h (9.5 °C) 

23 Aug-16 13:10 24 Aug-16 08:00 67h (9.1 °C) 

23 Aug-1610:30 24 Aug-16 08:00 69h (10 °C) 

Brine: 

Age: 7d 

Client Name 

Teck Coal 

Sample Source Station Location 
Teck Goa! 
Teck Coal 
Teck Coal 

Teck Coar 
Teck Coal 

Teck Coal 
Teck Coal 

Teck Coal 

FR_UFR1_QR_01082016_N 

FR_FRCP1_ QR_01082016_N 

GH_FR1_WS_2016_08_23_N 

GH_ERC_WS_2016_08_23_N 

EV _MC2_ WS_2016-08-23_N 

EV _HC1_ WS_2016-08-23_N 

CM_MC2_WS_20160823_N 

LC_LCDSSLCC_WS_2016-08-23 

Latitude 

Alt Hyp Trials Seed PMSD Test Result 
C<T NA NA 7.92°/o 

Test Stat Critical MSD DF P-Value P-Type Decision(a:So/o) 
0.8892 2.526 9.588 10 0.6070 GDF Non-Significant Effect 
-0.8233 2.526 9.588 10 0.9945 GDF Non-Significant Effect 
0.03293 2.526 9.588 10 0.9205 CDF Non-Significant Effect 
-0.2964 2.526 9.588 10 0.9679 CDF Non-Significant Effect 
-0.1647 2.526 9.588 10 0.9530 GDF Non-Significant Effect 
-3.59 2.526 9.588 10 1.0000 GDF Non-Significant Effect 
-0.4281 2.526 9.588 10 0.9786 GDF Non-Significant Effect 

Test Stat Critical P-Value Decision(a:5°/o) 

Project 

Longitude 

Control Trend Mann-Kendall Trend 0.5651 Non-significant Trend in Controls 

ANOVA Table 

Source 
Between 
Error 
Total 

Distributional Tests 

Attribute 
Variances 
Distribution 

000-469-187-1 

Sum Squares Mean Square 
721.5972 
1075.625 
1797.222 

Test 

103.0853 
38.41518 

Bartlett Equality of Variance 
Shapiro-Wilk W Normality 

Test Stat 

5.054 
0.9662 

OF 
7 
28 
35 

Critical 
18.48 
0.9166 

F Stat 

2.683 

P-Value 
0.6534 
0.3300 

CETIS™ v1.8.7.16 

P-Value Decision{a:5%) 
0.0293 Significant Effect 

Decision(a:1 o/o) 

Equal Variances 
Normal Distribution 

Analyst:. __ _ 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 13-6271-0656 Endpoint: 

Analyzed: 31 Aug-16 13:58 Analysis: 

Cell Yield Summary 

Sample Code Count Mean 

FR_UFR1 (site) 8 121.1 

FR_FRCP1 4 124.5 
GH_FR1 4 118 
GH_ERC 4 121.3 
EV_MC2 4 120 
EV_HC1 4 120.5 

CM_MC2 4 107.5 

LC_LCDSSLCC 4 119.5 

Cell Yield Detail 

Sample Code Rep 1 Rep 2 

FR_UFR1 (site) 113 119 

FR_FRCP1 119 129 

GH_FR1 112 109 

GH_ERC 119 126 

EV_MC2 112 125 

EV_HC1 117 114 

CM_MC2 108 105 

LC_LCDSSLCC 114 122 

Graphics 

'" 

' ;: " 
' 

i, :· ~ ~' ~ 
' ' 

000-469-187-1 

Report Date: 31 Aug-16 13:59 (p 2 of 2) 

Test Code: 16886 I 08-7900-6411 

Nautilus Environmental 

Cell Yield CETIS Version: CETISv1.8.7 

Parametric-Control vs Treatments Official Results: Yes 

95o/o LCL 95% UCL Median Min 

115.7 126.5 121 113 

116.9 132.1 125 119 

103.4 132.6 117 109 

110.8 131.7 122.5 113 

110.9 129.1 121.5 112 

110.1 130.9 119.5 114 

104.2 110.8 107.5 105 

110.7 128.3 119 114 

Rep 3 Rep4 Rep 5 Rep6 

123 119 128 123 

122 128 

129 122 

127 113 

123 120 

122 129 

107 110 

126 116 

~ -· . ·---........... . 

• •• 
' I i • 

-. _,_! -1.! 

' 

CETIS'" v1.8.7.16 

Max 

131 

129 

129 

127 

125 

129 

110 

126 

Rep7 

131 

. .. 
• 

Ronklto 

Std Err 

2.287 

2.398 

4.601 

3.276 

2.858 

3.279 

1.041 

2.754 

Rep 8 

113 

•• • 

CV% 

5.34% 
3.85% 
7.8°/o 
5.4°/o 
4.76% 
5.44% 

1.94% 
4.61o/o 

,, 

Analyst: __ _ 

%Effect 

o.0°1o 
-2.79o/o 
2.58°/o 
-0.1% 
0.93% 
o.s2°1o 
11.25% 
1.34% 

• 

QA: d~ 
Jc.. -i-d I{, 



 
 

 

APPENDIX C – Hyalella azteca Toxicity Test Data 



Hyalella azteca Test Summary Sheet 

Client: Teck 
Work Order No.: 16884 

Sample Information: 

Sample ID: Various - See Below 
Sample Date: 
Date Received: 
Sample Volume: 

Aug 23, 30, Sept 6, 13, 2016 
Aug 24, 31, Sept 7, 14, 2016 
1 x 20L per refresh 

Test Organism Information: 

Species: Hyalella azteca 
Supplier: Aquatic Research Organisms, NH 
Date received: 24-Aug-16 
Age or size (Day 0): """8--d"'a_.y-'-s ________ _ 

NaCl Reference Toxicant Results: 

Reference Toxicant ID: HA114 
Stock Solution ID: n/a 
Date Initiated: 24-Aug-16 

96-h LC50 (95% CL): 6.0 (4.8 - 7.5) g/L NaCl 

Start Date: _2_4_-A_u~g~-1_6 ___ _ 
Set up by: _K_J_L _____ _ 

96-h LC50 Reference Toxicant Mean and Range: _5 __ .6_,('"""5_.o_--'6 __ .2_,_) __ cv (%): __ 5 __ 

Test Results: 

Sample ID Survival ± SD (%) 

Control 98 ± 4.5 
FR UFR1 100.0 ± 0.0 
GH FR1 96.0 ± 5.5 

FR_FRCP1 98.0 ± 4.5 
CM MC2 98.0 ± 4.5 

*Samples that are significantly different from reference site FR_UFR1. 

Reviewed by: 

Average Dry Wt.± SD (mg) 

0.79 ± 0.07 
0.87 ± 0.02 

0.77 ± 0.05 * 

0.74 ± 0.10 * 

0.89 ± 0.04 

Date reviewed: OJ:.,.-j11,:; 
1 



Client: 
WO#: 
Sample ID: 

Sample ID 

Control 
FR UFR1 
GH FR1 

FR FRCP1 
CM MC2 

Technician Initials 

Sample ID 

Control 
FR UFR1 
GH FR1 

FR FRCP1 
CM MC2 

Technician Initials 

Sample ID 

Control 
FR UFR1 
GH FR1 

FR FRCP1 
CM MC2 

Technician Initials 

Sample ID 

Control 
FR UFR1 
GH FR1 

FR FRCP1 
CM MC2 

Technician Initials 

Comments: 

Reviewed by: 

Teck 

Chronic H. azteca Toxicity Test Data Sheet 
Freshwater Water Quality 

Start Date: ~ -z,t/ llJo 
Termination Date: _rPfj'.,·:..11'.!L.::'2.:>.<l/u.l...,loc.._ _______ _ 

See below Test Organism: :...H::.. !:'.az=.'.f::::ec="'a'-----------

Temperature ('C) 

Day 
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 

".J-.'L ... f) 'i)·e .13 .. , 1.-i " t.i~~ 12.'5 "-o :no &.} • ., :ll-'\ A""" L'° IM.L 22.0 23,• ;:n.-

-· ""' n"' ~:1.0 -~ ~ .. > .,_ /~ XLS "" ·" ll· () "11~~ »-< ... .,,.- /' -·< 23#0 'Jl .C ?.3-0 
,,, .ii ·- ... ·"" :n-o ·2-3 . ., vl,.."Z. .Q 22.s :l).Q :)'2 •. iJ '·· '-"' ~'.5 I.:>-~ 1-1£ :2{rO ~3.0 '.)g .. o 
1J. ·" .. ., .. o ;i.3.Q ~-"' -u.e n.i; l\ .• !'t~o '1" _,, 'lt-~ --,,. .;1.h 2s . ., .13." '>3-v 
rn.o ,_,_ .• ;i_y., ·z.3.~ ·;.;.e '.U.." )J.·<> :2.3- ., -:. .,. ii.~ ~ ,,.,_~ 23-· ~ :n-o ~l-v 

\!<.. ¥1... '{.(._ ---,,-:-_ •. - :)\;\} V-L. .... <• I.- "' /Jr.... - \'-<. ll<.. I-<-

Conductivity (µS) 

Dav 
0 I 1 2 3 4 5 6 7 8 9 10 11 12 13 14 

l.i.t(, 1 :;o '83 '+IP "•0 411.l. Ll.2.o ll ti'I 111r 11'1..: l'fV> '"' ,..,.. 4th '+20 I!.! 5? 

m:i, :!! I{ ~it. 't ,;;;- u..., ~'2.0 l.114"~ '(~ 1011 ~·h "'' ~ ... , ... 4l.o 1.\-1.3 q1+ 
'tti) 'iKS ::i-€3 M.l "l-S't "%2 h<'.1< ~,!) ~f.U '.l.U. I 'YI-\. • "lo 'l-"'11/llllll %4 1b3 
"101. 881 qo> i. ... ~ ri:.'> 882. Kb SQ J '? ij 91'1 11.1-z.<; ")U 'I:» ~)h - "l:lb 9("< 
,,,-i.. '1.08 qi.Di """' '7D4-- 901. sg&" II<: Jr./ 'Ill l4o)- <. lY 'l>a '10"\ 'l~Ll 

"' ~ \«.. A-- ._ ::J>-J •• ,,, !.,:1 ... \'(,. A? k. I'\.. \;<.. ~\. 

Dissolved oxygen (mg/L) 

Day 
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 

-s-:e '!--\ <1:1 -~:; b,'1 6.~ i,~ ::). 2 'f-0 
"· 5: 

,_ '2. f._;? 6•1J. 6-b oS 
f·-ti "l-2 "'l-4 "l>'f "-.0 (, .s !;.c i,.c, ~-"l t~ ~ io I.'> £-~ 6-~ b"' -e-1i :r-2 1. ~ '):.3 i>.f 6.s (,.-i t ·" ::,_., i,. '• \, e, ".'f 6-2 j,-~ 6-l. 

1!·3 "'!.} ":\"> '"\ ~ ;_ ~ E. .s L-2 6·'' (,,. 'l if,,Jb t:.r ~'+ r,.5 b-3 l..·b 
~·~ ::>. \ /;. "l -:n.I (, ~ 6.'\- 1.-~ i;.!;\ d • .) !,.~ <..t b,'f- <?ef3 b·' {,-i 
v· •<..l. ·" A-> ,....,, ::Jl\l \'L "' 1'-h- K ~ .'\-:,. !«. \'\... "'-

pH 

Day 
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 

'!-I, ::\-·IJ. '1"·3 'l- .I. '.l..-f' 'l-3 "l-3 <p4 . !\.. "I· 1.. ~'f +':+ '1·3 "'!-'.!. "1-• 
"'l-· e ~!) "l;-. g ;.} 'i ;rt; "'I· '6 .,..,_ ::i-• .l' 

I • •" 
:j.--.+ 't-'1 ~.r- ~-s +-E .... , 

~-"I 't-~ g.o ....... J'vi> '<·O :\."I :::\ ... i .-\ ":\,<'I l'O ,P..o 1-·'l 'I· "I ~-Q 

&-<> 'J: ·\) O.o i;.. 0 /...."' i·9 '.:\--"\ "t- J l.\l 'I- q 
"'· 0 

;..-o ~ .q ::i.e 1-::t.."I 
1 .. E«;i 8 . ., ,· .f.P "'l-9 *·" '.:t-8 I ::i. 'ii "1--'I "-"' ,f.b P.O +-!.\ g.,., ~ 

\(.\.. ~ "' . ,,_ :-J•\l R. Iii 10\... ~ /\- 4.. ~. IL<. fl.. 

Date Reviewed: {) cf:· ~ / l j. 
~~~~~+,-"--~~-

Nautilus Environmental 



Client: 
WO#: 
Sample ID: 

Sample ID 
15 

Control "' ·S 
FR UFR1 ')?.·$ 

GH FR1 'Jl..S 
FR FRCP1 :21.-) 
CM MC2 '.l.t·S: 

Technician Initials ~ 

Sample ID 
15 

Control • 'T 
FR UFR1 ' o• 
GH FR1 . 

FR FRCP1 '1ij.8 
CM MC2 1>4-

Technician Initials \<<.. 

Sample ID 
15 

Control (.. J 
FR UFR1 4·S' 
GH FR1 L·I. 

FR FRCP1 !:>· s 
CM MC2 /:,.'!Jt 

Technician Initials l<t.. 

Sample ID 
15 

Control 'l· l 
FR UFR1 'l·.!l 
GH FR1 . '-"I 

FR FRCP1 ·"I 
CM MC2 •• o 

Technician Initials R.. 

Comments: 

Reviewed by: 

Chronic H. azteca Toxicity Test Data Sheet 
Water Quality 

Start Date: ~ Vf/I~ 
Termination Date:-'S;ek-.i·li fl"--'-.:::2."-'ll..1.l::!.b _______ _ 

Test Organism: -'-H"-. ,,,az;:cfe::,::co:a ________ _ 

Temperature (°C) 

Dav 
16 17 18 19 20 21 22 23 24 25 26 27 28 

'll,.( '")_2,,,.._ =.o !).'l..<; 21·5 z.7_ 1' ]..< .. > 'Ll.o )')_-) tJ.S £,L.A, t-L .. ~ 
~ 0 

ns C.,"'\,..O ·]..~-"' ''l.. ( )l.( "L ' "t,l..· s Z..'1.o ;Q.) -as <.VJ u-r 0 
:n.~ 'ol"JO cl,~,..O' XL.< :2). .• C ~:t- '2-1.· ( 21.<> ?1·) ·:i-5 7..),- ,l..-l ' 0 
:ii..s -'12 0 .,_;,o l'l. . .; '.1'.l..) u.. 1. 'l..-( :Z.}"' :l~·" 2t-5 z,1,.-.1 11.."'S. 0 
11.$' ""£,:~~-=- 'I-.. ~ 'J.C.) -:i.'1-S •t.i.-:: "<'!d L~«> '21.. 5 -z.i:S -z..z- "1,'Z.<l ... r-.C 

\>(... . . \'<... It<.. tt.1<- \:;-::Ii. ~""' R ~ 1(..1(, fl1'-'~···--· 
. 

Conductivity (µS) 

Dav 
16 17 18 19 20 21 22 23 24 25 26 27 28 

II.lb ILJ.12 ,,. r L\'.l<: '1-2.4 "{L- "'l-1.- <.i ...... 1\-L'l.. ,.. •>< .., "U.114~. 'l,.. 
iHJp, '-f IJ' w • .- 'ti\, 4-lil 'II A • I "J. '(ui l\'l.O ,. l.v 't: • l, I.I' :,'2,. 
'I"<~ r~'f ..,.,,., '1-S'l l'\'1.. ;''l"'l . >-r) >~T, ".\-81\- . "II-' ,.., ' "" '\!\~ '} <i> %u q!.U ~(,\ q ··~ ~(?u '' 1..1.l "l<;R .\o \ " • ~ '15~ "l5'1 '16') '1.SS q<t'\ al ~ '1 .-~ 1+v 9"\<1 l 'T'- . . ~., I.! 

l£<.. • ... "'- "" \"'?\. IL~'- A.If'" 'I\, ,,w._, If.. ;:_.. L ·JL i 'l'lf!ll 

Dissolved oxygen (mg/L) 

Dav 
16 17 18 19 20 21 22 23 24 25 26 27 28 

t..} ),.. .1- (, j S·L l-'V ."i /.,. i t;. ~ s--r '5.0 ~--'' 1:;3 I... 
b. 3 t.:> " .1 i;.. I b·1 • .Jij r.. ..... ~-0 b- 3 .:::.<& \ _, t..;z, "'" {.. Ii' ~-i.. {,~ b .. -O &·<1 •-" L.,'- \,-~ 6'1 :,..\ c;. t:,. :s " ' L- 'l l.'1' (., i L • .o b·3 I {.. .z. b ·\:» t· '+ I"· '1 ·':>- i.A 

.. !.-' -. 
i.,4 1.::1 1~1. b«:l b ·<; ' ""' ' ?. i;,_"' bA "'' "V 

~--l 6.-'- -? 
IU.. . "' \{.\.. ll- ~1''- ~ilL1'- '('\.. "'""' j<JL l<-1L Ci'>/lll!f . 

pH 

Dav 
16 17 18 19 20 21 22 23 24 25 26 27 28 

~ :1. "}-("> -+- 'f 1""i -:j-,).. ;i.\ 1·• ..... , 1·1 ,, I ..... L; 1-1- .~ -:+, \ 
1--b ~'-!' :J../ """ "1-1- ::i.r '1-_;; .i. +.- :r. :i ,(t .. °J· l'.J. \? '.].:::i--

"f. I\ ,,..., + 'i i·o ':f. 8 :i .. -;r -q,. "J..- 9-! 'le~ 1,'b ;:i.,. -:::! • l\ :i..& 
'\• g .... ., ::\-. 'i ~-o '1-· ~ -:),:} °'{.~ ..... ..,... ,._, 1·1 ..i.. """la -r: . '"" 
".\. i! :\-<\ ;,o ~-I "\'· 0 1--b ;+.15 +-er ".\-·".\- 1·'11. 'J.'! "-2' T. 
'" A- A-- \(< \{;_ 1cj._. t.-J<-- P-i{ld' \'.(.. 

"'""' IUv fi;.!l:- • 
.· 

Date Reviewed: (!) J. "i // (,, 
----~r,~---~ 

Nautilus Environmental 



Client: 

Work Order No: 

Sample ID: 

F~ _\Jf.12.J I 

Comments: 

Reviewed by: 

\~If-

jf,~L\ 
~~0,Qf()w 

2 B 
3 c 
4 D 
5 E 

6 A 
7 B 
8 c 
9 D 
10 E 

11 A 
12 B 
13 c 
14 D 
15 E 

16 A 
17 B 
18 c 
19 D 
20 E 

l'-71-' 
H. azteca ·Sedi111eRUoxicity Test Data Sheet 
Freshwater Gedi111ent J'.f-'d Survival and Weight 

~ 

Start Date: -o',i,..:.-d-=:--'-;7=-f"
Termination Date: _;~()J;.:...±::J..1.15:'... 

Test Organism: Hyal 7/a azteca 

1037, 0 
1004,7q 
100"L07 

C\1.. :r:t- IOoi.4'6 
tol&· ~·te.(,i ilY2.6,G4 
(02\.3\ i030.04 
\OlL. G8 lDBl.36 

IOlJ · ::t8 103/,66 
\02<;. J.%-"l\ 1034.os-
1013 • ![,"( to22J54 

1018,43 
D" I ''!-f: '- .. G 
qcr1-.qq 

lfcl l5R5 
10/0. 6G 

rlL. :n. I02Cf,Q2 
(O\'.l·· '.\-& I0'235'i 
l01\. '.l:O /02)f, 6R 
to1<; • 1e jqJ2.2!i6 
! O:is · S<\ ro?JZ,7-15 

10 
q 
l <7 
10 
10 
io 
10 
/0 
)0 
q 
'1 
to 
10 
tO 
'1 
to 
10 
9© 
10 

• (l) \ <>ry'1M'i:z""' Coi+!t =\x-M;fv _ Nvin.9us 1'11 brttcke:ts W yo""'~ f:-vAd ,\/\ ""t..'{ "Zf'. 
1oi. ,tu.-11-~ct ~ : S' - !0.3/.roO 

n - 1023, s1 
,jG-iA.. '2.3- /037, 13 Date Reviewed: f5J cl- 3/(c., 

I 

Nautilus Environmental 



Client: \eCf-
. Work Order No: [bid'{ 

Sample ID: x.'t 11 \'Io.;;; 

22 B 

23 c 
24 D 
25 E 

26 A 
27 B 

28 c 
29 D 
30 E 

31 A 
32 B 

33 c 
34 D 
35 E 

36 A 
37 B 

38 c 
39 D 
40 E 

Comments: 

Reviewed by: 

l'4(... 
H. azteca Sedlment-T~city Test Data Sheet 
Freshwater Sedi111e11t :IA-d Survival and Weight 

"-&-
Start Date: 

Termination Date: 

\0\<; . 6G 
Ii} fl) Yi: \\l2J.. ~1"-qb 
I '"I ff rz \<:i:i.a. o:z.. 
I (I'!,°\ ~ I lO\'\. <;(. 

10 ()', ~ ,V 1t:>o.,g(, 

4-1=:::,...:::;-+,'-;..,¥-

__..,"'--!'-'--"---'-'--'-

lil'24 :25 
to31.4 7-
103125 
1023.13 
/03cl.55' 

d~ Date Reviewed: {)J; · ?i /ti,. 
I 

q 
I 

/0 \J, f 

Nautilus Environmental 



CETIS Summary R!!port 

Hyalella 28-d Survival and Growth Sediment Test 

Report Date: 

Test Code: 

28 Sep-16 14:55 (p 1 of 1) 

16884 I 01-3371-8782 

Nautilus Environmental 

Batch ID: 18-5246-0793 Test Type: Survival-Growth Analyst: Karen Lee 
Start Date: 24 Aug-16 Protocol: EPA/600/R-99/064 (2000) Diluent: Mod-Hard Synthetic Water 

Ending Date: 21 Sep-16 Species: Hyale!!a azteca Brine: 

Duration: 28d Oh Source: Aquatic Research Organisms, NH Age: 8-d 

Sample Code Sample ID 

Lab Control 18-4 769-4123 

FR_UFR1 (site) 19-2305-8517 

GH_FR1 03-2674-7825 

FR_FRCP1 19-6636-9676 

CM_MC2 16-0341-8141 

Sample Code Material Type 

Lab Control Lab Control 
FR_UFR1 (site) Water Sample 

GH_FR1 Water Sample 

FR_FRCP1 Water Sample 
CM_MC2 Water Sample 

Test Acceptability 

Analysis ID Endpoint 

10-0271-7238 Survival Rate 

Survival Rate Summary 

Sample Code 

Lab Control 

FR_UFR1 (site) 
GH_FR1 

FR_FRCP1 
CM_MC2 

Survival Rate Detail 

Sample Code 

Lab Control 

FR_UFR1 (site) 

GH_FR1 

FR_FRCP1 

CM_MC2 

Survival Rate Binomials 

Sample Code 

Lab Control 

FR_UFR1 (site) 

GH_FR1 

FR_FRCP1 

CM_MC2 

000-469-187-1 

Count 

5 

5 
5 
5 

5 

Rep 1 

1 

0.9 

0.9 

1 

Rep 1 

10/10 

10/10 

9/10 

9/10 

10/10 

Sample Date Receive Date Sample Age Client Name 
24 Aug-16 24 Aug-16 NA Teck Coal 

23 Aug-16 08:51 24 Aug-16 08:00 15h (11.8 °C) 

23Aug-1608:50 24Aug-1608:00 15h(11.9°C) 

23 Aug-16 10:13 24 Aug-16 08:00 14h (11.8 °C) 

23 Aug-1613:10 24 Aug-16 08:00 11h (9.1 °C) 

Sample Source 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 
Teck Coal 

Attribute 

Control Resp 

Mean 95% LCL 
0.98 0.9245 

1 1 
0.96 0.892 
0.98 0.9245 
0.98 0.9245 

Rep 2 Rep 3 

1 0.9 

0.9 

1 

1 

Rep2 Rep3 

10/10 9/10 

10/10 10/10 

9/10 10/10 

10/10 10/10 

10/10 10/10 

Station Location 

Lab Control 

FR_UFR1_QR_01082016_N 

GH_FR1_WS_2016_08_23_N 

FR_FRCP1_QR_01082016_N 

CM_MC2_WS_20160823_N 

Test Stat TAC Limits Overlap 

0.98 0.8 - NL Yes 

95°!o UCL Min Max Std Err 

1 0.9 1 0.02 

1 1 1 0 
1 0.9 0.02449 

0.9 0.02 

0.9 0.02 

Rep4 Rep5 

0.9 

Rep4 Rep5 

10/10 10/10 

10/10 10/10 

10/10 10/10 

10/10 10/10 

9/10 10/10 

CETIS'" v1.8.7.16 

Project 

Latitude Longitude 

Decision 

Passes Acceptability Criteria 

Std Dev CV%1 %Effect 

0.04472 4.56% 0.0%) 

0 0.0°/i:i -2.04% 
0.05477 5.71°/o 2.04% 
0.04472 4.56% 0.0% 
0.04472 4.56% 0.0% 

Analyst: __ _ QA <J{j(;__ . 
. tllrl', 3/ ff_ 



CETIS Analytical Report Report Date: 

Test Code: 

28 Sep-16 14:55 (p 1 of 2) 

16884 I 01-3371-8782 

Hyalella 28Rd Survival and Growth Sediment Test Nautilus Environmental 

Analysis ID: 10-0271-7238 Endpoint: Survival Rate CETIS Version: CETISv1.8.7 

Analyzed: 28 Sep-16 14:53 Analysis: STP 2x2 Contingency Tables Official Results: Yes 

Batch ID: 18-5246-0793 Test Type: Survival-Growth Analyst: Karen Lee 

Start Date: 24 Aug-16 Protocol: EPA/600/R-991064 (2000) Diluent: Mod-Hard Synthetic Water 

Ending Date: 21 Sep-16 Species: Hya!ella azteca 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 

Lab Control 18-4769-4123 24 Aug-16 24 Aug-16 NA Teck Coal 

FR_UFR1 (site) 19-2305-8517 23 Aug-16 08:51 24 Aug-16 08:00 15h (11.8 °C) ' 

GH_FR1 03-2674-7825 23 Aug-16 08:50 24 Aug-16 08:00 15h (11.9 °C) -' 

FR_FRCP1 19-6636-9676 23Aug-1610:13 24Aug-1608:00 14h(11.8°C) v· 
CM_MC2 16-0341-8141 23 Aug-16 13:10 24 Aug-16 08:00 11 h (9.1 "C) 

,,,. 
Sample Code Material Type Sample Source Station Location Latitude Longitude 

Lab Control Lab Control Teck Coal Lab Control 
FR_UFR1 (site) Water Sample Teck Coal FR_UFR1_QR_01082016_N 

GH_FR1 Water Sample Teck Coal GH_FR1_WS_2016_08_23_N 

FR_FRCP1 Water Sample Teck Coal FR_FRCP1_QR_01082016_N 

CM_MC2 Water Sample Teck Coal CM_MC2_WS_20160823_N 

Data Tra.nsform 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:S'Yo) 
Lab Control FR_UFR1 (site) 1 1.0000 Exact Non-Significant Effect 
Lab Control GH_FR1 0.5 1.0000 Exact Non-Significant Effect 
Lab Control FR_FRCP1 0.7525 1.0000 Exact Non-Significant Effect 
Lab Control CM_MC2 0.7525 1.0000 Exact Non-Significant Effect 

Test Acceptability Criteria 

Attribute Test Stat TAC Limits Overlap Decision 
Control Resp 0.98 0.8 - NL Yes Passes Acceptability Criteria 

Data Summary 

Sample Code NR R NR+R Prop NR Prop R °lo Effect 
Lab Control Negative Contr 49 1 50 0.98 0.02 0.0% 
FR_UFR1 (site) 50 0 50 0 -2.04°/o 
GH_FR1 48 2 50 0.96 0.04 2.04%1 
FR_FRCP1 49 50 0.98 0.02 0.0°/o 
CM_MC2 49 50 0.98 0.02 o.0°1o 

Survival Rate Detail 

Sample Code Rep 1 Rep2 Rep3 Rep4 Reps 
Lab Control 1 1 0.9 1 1 
FR_UFR1 (site) 1 1 
GH_FR1 0.9 0.9 
FR_FRCP1 0.9 
CM_MC2 0.9 

Survival Rate Binomials 

Sample Code Rep 1 Rep 2 Rep3 Rep4 Reps 
Lab Control 10110 10110 9110 10110 10110 
FR_UFR1 (site) 10110 10110 10110 10110 10110 
GH_FR1 9110 9110 10110 10110 10110 
FR_FRCP1 9110 10/10 10110 10/10 10110 
CM_MC2 10110 10110 10110 9110 10110 

000-469-187-1 CETIS•M v1.8.7.16 Analyst QA: jC~ 
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CETIS Analytical Report 

Hyalella 28-d Survival and Growth Sediment Test 

Analysis ID: 10-0271-7238 Endpoint: Survival Rate 
Analyzed: 28 Sep-16 14:53 Analysis: STP 2x2 Contingency Tables 
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000-469-187-1 

Report Date: 

Test Code: 

28 Sep-16 14:55 (p 2 of 2) 

16884 f 01-3371-8782 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: __ _ 



CETIS Analytical Report Report Date: 

Test Code: 

28 Sep-1615:09 (p 1 of 2) 

16884 f 01-3371-8782 

Hyalella 28-d Survival and Growth Sediment Test Nautilus Environmental 

Analysis ID: 14-1280-1918 

Analyzed: 28 Sep-1615:08 

Batch ID: 18-5246-0793 

Start Date: 24 Aug-16 

Ending Date: 21 Sep-16 

Duration: 28d Oh 

Sample Code Sample ID 

FR_UFR1 (site) 19-2305-8517 

GH_FR1 03-267 4-7825 

FR_FRCP1 19-6636-9676 

CM_MC2 16-0341-8141 

Sample Code Material Type 

FR_UFR1 (site) Water Sample 

GH_FR1 Water Sample 

FR_FRCP1 Water Sample 

CM_MC2 Water Sample 

Data Transform Zeta 
Untransformed 

Fisher Exact/Bonferroni-Holm Test 

Sample vs 

FR_UFR1 (site) 

FR_UFR1 (site) 

FR_UFR1 (site) 

Data Summary 

Sample 

GH_FR1 

FR_FRCP1 

CM_MC2 

Sample Code NR 

FR_UFR1 (site Reference Sed 50 

GH_FR1 48 

FR_FRCP1 

CM_MC2 

Survival Rate Detail 

49 

49 

Endpoint: Survival Rate CETIS Version: CETISv1.8.7 

Analysis: STP 2x2 Contingency Tables Official Results: Yes 

Analyst: Karen Lee Test Type: Survival-Growth 

Protocol: EPA/600/R-99/064 (2000) 

Species: Hyalella azteca 

Diluent: Mod-Hard Synthetic Water 

Brine: 

Source: Aquatic Research Organisms, NH Age: 8-d 

Sample Date Receive Date Sample Age Client Name 

23Aug-1608:5124Aug-1608:0015h(11.8°C) 

23 Aug-16 08:50 24 Aug-16 08:00 15h (11.9 °C) 

23 Aug-16 10:13 24 Aug-16 08:00 14h (11.8 °C) 

23 Aug-16 13:10 24 Aug-16 08:00 11 h (9.1 °C) 

Teck Coal 

Sample Source Station Location 

Teck Coal FR_UFR1_QR_01082016_N 

Teck Coal GH_FR1_WS_2016_08_23_N 

Teck Coal FR_FRCP1_QR_01082016_N 

Teck Coal CM_MC2_WS_20160823_N 

Latitude 

Alt Hyp Trials Seed Test Result 
C>T NA NA 

Test Stat P-Value P-Type Decision(a:So/o) 

0.2475 0.7424 Exact Non-Significant Effect 

0.5 1.0000 Exact Non-Significant Effect 
0.5 1.0000 Exact Non-Significant Effect 

R NR+ R Prop NR Prop R o/oEffect 
0 50 1 0 0.0% 
2 50 0.96 0.04 4.0% 

50 0.98 0.02 2.0% 

50 0.98 0.02 2.0°/o 

Project 

Longitude 

Sample Code Rep 1 Rep2 Rep 3 Rep4 Reps 
FR_UFR1 (site) 1 1 1 1 1 
GH_FR1 0.9 0.9 1 
FR_FRCP1 0.9 
CM_MC2 1 0.9 

Survival Rate Binomials 

Sample Code Rep 1 Rep 2 Rep3 Rep4 Rep 5 
FR_UFR1 (site) 10/10 10/10 10/10 10/10 10/10 
GH_FR1 9/10 9/10 10/10 10/10 10/10 
FR_FRCP1 9/10 10/10 10/10 10/10 10/10 
CM_MC2 10/10 10/10 10/10 9/10 10/10 

000-469-187-1 CETIS'M V1.8.7.16 Analyst: __ _ QA: 



CETIS Analytical Report 

Hyalella 28~d Survival and Growth Sediment Test 

Analysis ID: 14-1280-1918 Endpoint: Survival Rate 
Analyzed: 28 Sep-1615:08 Analysis: STP 2x2 Contingency Tables 
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Report Date: 

Test Code: 

28 Sep-1615:09 (p 2 of 2) 

16884 j 01-3371-8782 

Nautilus Environmental 

CETIS Version: CET1Sv1.8.7 
Official Results: Yes 

Analyst: __ _ QA: 



CETIS Summary Report 

Hyalella 28·d Survival and Growth Sediment Test 

Report Date: 

Test Code: 

28 Sep-16 14:55 (p 1 of 1) 

16884 I 01-3371-8782 

Nautilus Environmental 

Batch ID: 18-5246-0793 

24 Aug-16 

Test Type: Survival-Growth Analyst: Karen Lee 
Start Date: Protocol: EPA/600/R-99/064 (2000) Diluent: Mod-Hard Synthetic Water 
Ending Date: 21 Sep-16 Species: Hyalella azteca Brine: 

Duration: 28d Oh Source: Aquatic Research Organisms, NH Age: 8-d 

Sample Code Sample ID 

Lab Control 18-4769-4123 

FR_UFR1 (site) . 19-2305-8517 

GH_FR1 03-2674-7825 

FR_FRCP1 19-6636-9676 

CM_MC2 16-0341-8141 

Sample Code Material Type 

Lab Control Lab Control 

FR_UFR1 (site) Water Sample 
GH_FR1 Water Sample 
FR_FRCP1 Water Sample 

CM_MC2 Water Sample 

Mean Ory Weight~mg Summary 

Sample Code Count 

Lab Control 5 
FR_UFR1 (site) 5 
GH_FR1 5 
FR_FRCP1 5 
CM_MC2 5 

Mean Dry Weight-mg Detail 

Sample Code Rep 1 
Lab Control 0.811 
FR_UFR1 (site) 0.873 
GH_FR1 0.7867 
FR_FRCP1 0.7778 
CM_MC2 0.859 

000-469-187-1 

Sample Date Receive Date Sample Age Client Name 

24 Aug-16 24Aug-16 NA Teck Coal 

23 Aug-16 08:51 24 Aug-16 08:00 15h (11.8 °C) 

23Aug-1608:50 24Aug-1608:00 15h(11.9°C) 

23 Aug-16 10:13 24 Aug-16 08:00 14h (11.8 °C) 

23 Aug-16 13:10 24 Aug-16 08:00 11h (9.1 °C) 

Sample Source 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Mean 

0.7881 
0.8676 

0.7678 

0.7358 
0.8908 

Rep 2 
0.671 

0.868 

0.7444 

0.581 

0.851 

95°/o LCL 

0.6975 
0.8422 

0.7023 
0.6117 

0.8357 

Rep3 

0.7856 

0.838 

0.831 

0.748 

0.923 

95% UCL 

0.8787 
0.893 

0.8333 
0.8599 

0.946 

Rep4 

0.871 

0.864 

0.691 

0.8533 

0.9522 

Station Location 

Lab Control 
FR_UFR1_QR_01082016_N 

GH_FR1_WS_2016_08_23_N 

FR_FRCP1_QR_01082016_N 

CM_MC2_WS_20160823_N 

Min Max Std Err 

0.671 0.871 0.03264 

0.838 0.895 0.009136 

0.691 0.831 0.02358 
0.581 0.8533 0.0447 
0.851 0.9522 0.01985 

Reps 

0.802 

0.895 

0.786 

0.719 

0.869 

CETIS'" v1.8.7.16 

Project 

Latitude Longitude 

Std Dev CV% %Effect 

0.07299 9.26% o.0°1o 
0.02043 2.36% -10.09% 

0.05274 6.87% 2.57°/o 
0.09996 13.59% 6.63% 

0.04438 4.98% -13.04% 

Analyst:. __ _ QA: 00-i;_ 
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CETIS Analytical Report Report Date: 

Test Code: 

28 Sep-1614:55 (p 1 of 2) 

16884101-3371-8782 

Hyalella 28-d Survival and Growth Sediment Test Nautilus Environmental 

Analysis ID: 10-8582-0645 Endpoint: Mean Dry Weight-mg CETIS Version: CETISv1.8.7 

Analyzed: 28 Sep-16 14:54 Analysis: Parametric-Control vs Treatments Official Results: Yes 

Batch ID: 18-5246-0793 Test Type: Survival-Growth Analyst: Karen Lee 

Start Date: 24 Aug-16 Protocol: EPA/600/R-99/064 (2000) Diluent: Mod-Hard Synthetic Water 

Ending Date: 21 Sep-16 Species: Hyalel1a azteca Brine: 

Duration: 28d Oh Source: Aquatic Research Organisms, NH Age: 8-d 

Sample Code 

Lab Control 

FR_UFR1 (site) 

GH_FR1 

FR_FRCP1 

CM_MC2 

Sample Code 

Lab Control 

FR_UFR1 (site) 

GH_FR1 

FR_FRCP1 

CM_MC2 

Data Transform 

Untransformed 

Sample ID 

18-4 769-4123 

19-2305-8517 

03-267 4-7825 

19-6636-9676 

16-0341-8141 

Material Type 

Lab Control 

Water Sample 

Water Sample 

Water Sample 

Water Sample 

Zeta 

NA 

Dunnett Multiple Comparison Test 

Sample Code vs Sample Code 

Lab Control 

ANOVA Table 

Source 

Between 
Error 
Total 

Distributional Tests 

Attribute 

FR_UFR1 (site) 
GH_FR1 
FR_FRCP1 

CM_MC2 

Sum Squares 

0.08806945 

0.08195336 
0.1700228 

Test 

Sample Date Receive Date Sample Age Client Name 

24 Aug-16 24 Aug-16 NA Teck Coal 

23 Aug-16 08:51 24 Aug-16 08:00 15h (11.8 'C) 

23Aug-1608:50 24Aug-1608:00 15h(11.9'C) 

23Aug-1610:13 24Aug-1608:00 14h(11.8'C) 

23 Aug-16 13:10 24 Aug-16 08:00 11 h (9.1 'C) 

Sample Source 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Att Hyp Trials 

C>T NA 

Test Stat 

-1.963 
0.5011 
1.292 
-2.538 

Critical 

2.305 

2.305 
2.305 
2.305 

Mean Square 

0.02201736 

0.004097668 

Test Stat 

Seed 

NA 

Station Location 

Lab Control 

FR_ UFR1_QR_01082016 _N 

GH_FR1_WS_2016_08_23_N 

FR_FRCP1_QR_01082016_N 

CM_MC2_WS_20160823_N 

Latitude 

PMSD Test Result 

11.8% 

MSD DF P-Value P-Type Decision(a:5%) 

0.093 8 0.9985 
0.093 8 

0.093 8 
0.093 8 

DF 

4 

20 
24 

Critical 

0.6032 
0.2667 

0.9997 

F Stat 

5.373 

P-Value 

CDF 

CDF 
CDF 
CDF 

Non-Significant Effect 

Non-Significant Effect 
Non-Significant Effect 
Non-Significant Effect 

P-Value Decision(a:So/o) 

0.0042 Significant Effect 

Decision(a:1°/o) 
Variances Bartlett Equality of Variance 8.183 13.28 0.0851 Equal Variances 
Distribution Shapiro-Wilk W Normality 0.9516 0.8877 0.2726 Normal Distribution 

Mean Dry Weight-mg Summary 

Sample Code Count Mean 95°/o LCL 95% UCL Median Min Max Std Err 
Lab Control 5 0.7881 0.6975 0.8787 0.802 0.671 0.871 0.03264 
FR_UFR1 (site) 5 0.8676 0.8422 0.893 0.868 0.838 0.895 0.009136 
GH_FR1 5 0.7678 0.7023 0.8333 0.786 0.691 0.831 0.02358 
FR_FRCP1 5 0.7358 0.6117 0.8599 0.748 0.581 0.8533 0.0447 
CM_MC2 5 0.8908 0.8357 0.946 0.869 0.851 0.9522 0.01985 

Mean Dry Weight-mg Detail 

Sample Code Rep 1 Rep2 Rep3 Rep4 Rep 5 
Lab Control 0.811 0.671 0.7856 0.871 0.802 
FR_UFR1 (site) 0.873 0.868 0.838 0.864 0.895 
GH_FR1 0.7867 0.7444 0.831 0.691 0.786 
FR_FRCP1 0.7778 0.581 0.748 0.8533 0.719 
CM_MC2 0.859 0.851 0.923 0.9522 0.869 

000-469-187-1 CETIS™ v1.8.7.16 Analyst: 

Project 

Longitude 

CV% %Effect 

9.26°/o 0.0°/ci 
2.36% -10.09% 
6.87% 2.57°/o 
13.59% 6.63% 
4.98% -13.04% 

QA: JC"l 
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CETIS Analytical Report 

Hyalella 28~d Survival and Growth Sediment Test 

Analysis ID: 10-8582-0645 Endpoint: Mean Dry Weight-mg 
Analyzed: 28 Sep-1614:54 Analysis: Parametric-Control vs Treatments 

Graphics 

" 

EB ~ 
......... 6 .......... [J ............. ~,.-· 

... 

..• 
' J 

.. 
-Ml 

"'·" 

1 ~ i ~' • ' ' ' 

000-469-187-1 CETIS'M v1.8.7.16 

• 

·l.S 

Report Date: 

Test Code: 

28 Sep-16 14:55 (p 2 of 2) 

16884 I 01-3371-8782 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 
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CETIS Analytical Report Report Date: 

Test Code: 

28 Sep-16 15:09 (p 1 of 2) 

16884 I 01-3371-8782 

Hyalella 28-d Survival and Growth Sediment Test Nautilus Environmental 

Analysis ID: 17-3546-1979 Endpoint: Mean Ory Weight-mg CETIS Version: CETISv1.8.7 

Analyzed: 28 Sep-1615:09 Analysis: Parametric-Control vs Treatments Official Results: Yes 

Batch ID: 18-5246-0793 Analyst: Karen Lee 

Start Date: 24 Aug-16 

Test Type: Survival-Growth 

Protocol: EPA/600/R-99/064 (2000) Diluent: Mod-Hard Synthetic Water 

Ending Date: 21 Sep-16 Species: Hyalella azteca Brine: 

Duration: 28d Oh Source: Aquatic Research Organisms, NH Age: 8-d 

Sample Code Sample ID 

FR_UFR1 (site) 19-2305-8517 

GH_FR1 03-267 4-7825 

FR_FRCP1 19-6636-9676 

CM_MC2 16-0341-8141 

SampteCode Material Type 

FR_UFR1 (site) Water Sample 

GH_FR1 Water Sample 

FR_FRCP1 Water Sample 

CM_MC2 Water Sample 

Data Transform Zeta 

Untransformed NA 

Dunnett Multiple Comparison Test 

Sample Code vs Sample Code 

FR_UFR1 (site) GH_FR1 

ANOVA Table 

Source 

Between 

Error 
Total 

Distributional Tests 

Attribute 

FR_FRCP1 

CM_MC2 

Sum Squares 

0.0850637 

0.06064391 

0.1457076 

Test 

Sample Date Receive Date Sample Age Client Name 

23 Aug-16 08:51 24 Aug-16 08:00 15h (11.8 °C) Teck Coal 

23Aug-1608:50 24Aug-1608:00 15h(11.9°C) 

23Aug-1610:13 24Aug-1608:00 14h(11.8°C) 

23Aug-1613:10 24Aug-1608:00 11h(9.1°C) 

Sample Source Station Location Latitude 

Teck Coal FR_UFR1_QR_01082016_N 

Teck Coal GH_FR1_WS_2016_08_23_N 

Teck Coal FR_FRCP1_QR_01082016_N 

Teck Coal CM_MC2_WS_20160823_N 

Alt Hyp Trials Seed PMSD Test Result 

C>T NA NA 10.0% 

Test Stat Critical MSD DF P-Value P-Type Oecision{a:S1%) 

2.563 2.227 0.087 8 0.0265 GDF Significant Effect 

3.384 2.227 0.087 8 0.0051 GDF Significant Effect 

-0.597 2.227 0.087 8 0.9100 GDF Non-Significant Effect 

Mean Square DF F Stat P-Value Decision(a:S%1) 

0.02835457 3 7.481 0.0024 Significant Effect 

0.003790244 16 

19 

Test Stat Critical P-Value Decision(a:1%) 
Variances Bartlett Equality of Variance 7.973 11.34 0.0466 Equal Variances 
Distribution Shapiro-Wilk W Normality 0.948 0.866 0.3372 Normal Distribution 

Mean Dry Weight-mg Summary 

Sample Code Count Mean 95o/o LCL 95°/o UCL Median Min Max Std Err 
FR_UFR1 (site) 5 0.8676 0.8422 0.893 0.868 0.838 0.895 0.009136 
GH_FR1 5 0.7678 0.7023 0.8333 0.786 0.691 0.831 0.02358 
FR_FRCP1 5 0.7358 0.6117 0.8599 0.748 0.581 0.8533 0.0447 
CM_MC2 5 0.8908 0.8357 0.946 0.869 0.851 0.9522 0.01985 

Mean Dry Weight-mg Detail 

Sample Code Rep 1 Rep2 Rep3 Rep4 Rep 5 
FR_UFR1 (site) 0.873 0.868 0.838 0.864 0.895 
GH_FR1 0.7867 0.7444 0.831 0.691 0.786 
FR_FRCP1 0.7778 0.581 0.748 0.8533 0.719 
CM_MC2 0.859 0.851 0.923 0.9522 0.869 

Project 

Longitude 

CV% %Effect 

2.36°/o 0.0% 
6.87°/o 11.5% 
13.59%i 15.19% 
4.98% -2.68°/o 

000-469-187-1 CETIS'M v1.8.7.16 (/;{.._ 
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CETIS Analytical Report 

Hyalella 28-d Survival and Growth Sediment Test 

Analysis ID: 17-3546-1979 Endpoint: Mean Dry Weight-mg 
Analyzed: 28 Sep-1615:09 Analysis: Parametric-Control vs Treatments 

Graphics 

'" t O.!O .. 
t 

• '·" 

If '" 

' 
... 

·D.W 

.. c 
t 

"·" 

.,, 

'·' ~-----'-----"------'-------' 
.,,_,. 

" 

000-469-187-1 CETIS'M v1.8.7.16 

• 
-1.l 

Report Date: 

Test Code: 

28 Sep-1615:09 (p 2 of 2) 

16884 I 01-3371-8782 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 
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Client: Te.cl<. 

W.0.# [{2 kf'{ Hardness and Alkalinity Datasheet 

Alkalinitv Hardness 

Volume of 
Sample (ml) 0.02N (ml) of 0.02N Sample 0.01M Total 

Subsample Date Volume HCUH2S04 HCL/H2S04 Total Alkalinity Volume EDTA Hardness 
Sampie 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:--10.c _/::_ 

W.0.#: I 6 881.f Hardness and Alkalinity Datasheet 

Alkalinity Hardness 

Volume of 
Sample (ml) 0.02N (ml) of0.02N Sample 0.01M Total 

Subsample Date Volume HCUH2S04 HCUH2S04 Total Alkalinity Volume EDTA Hardness 

/"\ z.,S 
Sample ID Date Measured (ml) used to pH 4.5 used to pH 4.2 (mg/lCaC03) (ml) Used (ml) (mg/l CaCO,) Technician 
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APPENDIX D – Pimephales promelas Toxicity Test Data 



Internal Tracking Sheet 

Client: NAU104
Reference: 16-1051

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: various dates at: various times by: not given
shipped: various dates by: Bears Paw
received: various dates at: various times by: MC

signed-in: various dates at: various times by: MC
container: 4 x 20 L carboys sample condition: good condition

seals present: no initials on seals: no
storage: 4 ± 2°C in darkness initial temperature (oC): 12, 13, 12, 15, 11

Samples are disposed following PERS-SWI-004

Chemical and Physical Measurements at Sample Receipt:
sample: 01 02 03 04 05

client code:
FR_FRCP1_QR
_01082016_N

FR_FRCP1_Q
_04072016_

N

FR_FRCP1_Q
R_11072016_

N

FR_FRCP1_Q
R_18072016

_N

FR_FRCP1_Q
R_25072016

_N
collection date: 2016/08/23 2016/08/30 2016/09/06 2016/09/13 2016/09/20
collection time: 1013 1149 1115 1155 1120

pH: 8.1 8.1 8.2 8.1 8.2
EC (µS/cm): 749 896 942 1001 894
DO (mg/L): 8.6 8.1 8.9 9.0 8.8
temp (oC): 18.9 19.4 17.1 17.7 19.0
hardness: 480 450 485 492 333
alkalinity: 180 160 190 180 230

colour: colourless colourless colourless colourless colourless
odour: - - - - -

Meter/Probe Used:  chem cart 1/chem cart 2/chem cart 3/product/soils
Each sampling container EC checked (initials): _______

Test Log:
test code: FM-32D

started: 2016/08/25
ended: 2016/09/26

prelim made: -
prelim sent: -

reported: 2016/10/05

FR_FRCP1

Untreated Samples

mailto:krysta@nautilusenvironmental.ca


Internal Tracking Sheet 

Client: NAU104
Reference: 16-1052

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: various dates at: various times by: not given
shipped: various dates by: Bears Paw
received: various dates at: various times by: MC

signed-in: various dates at: various times by: MC
container: 4 x 20 L carboys sample condition: good condition

seals present: no initials on seals: no
storage: 4 ± 2°C in darkness initial temperature (oC): 12, 13, 12, 15, 11

Samples are disposed following PERS-SWI-004

Chemical and Physical Measurements at Sample Receipt:
sample: 01 02 03 04 05

client code:
FR_UFR1_QR_
01082016_N

FR_UFR1_Q_
04072016_

N

FR_UFR1_QR
_11072016_

N

FR_UFR1_Q
R_18072016

_N

FR_UFR1_Q
R_25072016

_N
collection date: 2016/08/23 2016/08/30 2016/09/06 2016/09/13 2016/09/20
collection time: 0851 1045 1210 1000 0950

pH: 8.0 8.0 8.3 8.1 8.2
EC (µS/cm): 314 358 383 372 355
DO (mg/L): 8.5 8.0 8.9 8.9 8.7
temp (oC): 18.8 19.5 16.6 18.8 18.6
hardness: 187 248 220 177 158
alkalinity: 186 139 204 149 152

colour: colourless colourless colourless colourless colourless
odour: - - - - -

Meter/Probe Used:  chem cart 1/chem cart 2/chem cart 3/product/soils
Each sampling container EC checked (initials): _______

Test Log:
test code: FM-32D

started: 2016/08/25
ended: 2016/09/26

prelim made: -
prelim sent: -

reported: 2016/10/05

FR_UFR1

mailto:krysta@nautilusenvironmental.ca


Internal Tracking Sheet 

Client: NAU104
Reference: 16-1053

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: various dates at: various times by: not given
shipped: various dates by: Bears Paw
received: various dates at: various times by: MC

signed-in: various dates at: various times by: MC
container: 4 x 20 L carboys sample condition: good condition

seals present: no initials on seals: no
storage: 4 ± 2°C in darkness initial temperature (oC): 12, 12, 12, 13, 11

Samples are disposed following PERS-SWI-004

Chemical and Physical Measurements at Sample Receipt:
sample: 01 02 03 04 05

client code:

GH_FR1_WS_
2016_08_23_

N

GH_FR1_WS
_2016_08_3

0_N

GH_FR1_WS_
2016_09_06_

N

GH_FR1_WS
_2016_09_1

3_N

GH_FR1_WS
_2016_09_2

0_N
collection date: 2016/08/23 2016/08/30 2016/09/06 2016/09/13 2016/0920
collection time: not given 0905 0930 0725 0950

pH: 7.9 7.9 8.1 7.9 8.1
EC (µS/cm): 629 687 786 800 732
DO (mg/L): 8.6 7.8 8.8 9.1 8.5
temp (oC): 18.7 19.8 16.7 17.0 18.6
hardness: 400 407 400 371 360
alkalinity: 198 211 208 174 180

colour: colourless colourless colourless colourless colourless
odour: - - - - -

Meter/Probe Used:  chem cart 1/chem cart 2/chem cart 3/product/soils
Each sampling container EC checked (initials): _______

Test Log:
test code: FM-32D

started: 2016/08/25
ended: 2016/09/26

prelim made: -
prelim sent: -

reported: 2016/10/05

GH_FR1

mailto:krysta@nautilusenvironmental.ca


Internal Tracking Sheet 

Client: NAU104
Reference: 16-1054

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: various dates at: various times by: not given
shipped: various dates by: Bears Paw
received: various dates at: various times by: MC

signed-in: various dates at: various times by: MC
container: 4 x 20 L carboys sample condition: good condition

seals present: no initials on seals: no
storage: 4 ± 2°C in darkness initial temperature (oC): 12, 13, 12, 13, 11

Samples are disposed following PERS-SWI-004

Chemical and Physical Measurements at Sample Receipt:
sample: 01 02 03 04 05

client code:
CM_MC2_WS
_20160823_N

CM_MC2_W
S_20160830

_N

CM_MC2_WS
_20160906_

N

CM_MC2_W
S_20160091

3_N

CM_MC2_W
S_20160920

_N
collection date: 2016/08/23 2016/08/30 2016/09/06 2016/09/13 2016/09/20
collection time: not given not given 1025 1025 not given

pH: 7.0 8.0 8.2 8.0 8.2
EC (µS/cm): 820 911 984 1023 770
DO (mg/L): 7.7 6.0 8.2 9.2 8.8
temp (oC): 20.3 18.9 17.8 16.5 18.0
hardness: 330 349 390 524 430
alkalinity: 165 205 236 188 176

colour: colourless colourless colourless colourless colourless
odour: - - - - -

Meter/Probe Used:  chem cart 1/chem cart 2/chem cart 3/product/soils
Each sampling container EC checked (initials): _______

Test Log:
test code: FM-32D

started: 2016/08/25
ended: 2016/09/26

prelim made: -
prelim sent: -

reported: 2016/10/05

CM_MC2

mailto:krysta@nautilusenvironmental.ca


Fathead Minnow Biology Data

Method FMD 32 Day ELS Client NAU104 Reference 16-1051, 16-1052, 16-1053, 16-1054

Control hatching success must be >66% (≥10 per replicate). Post hatch survival must be >70%. 

replicate
Alive 

Embryos
Dead 

Embryos 
Alive 

Embryos
Dead 

Embryos 
Alive 

Embryos
Dead 

Embryos 
Alive 

Embryos
Dead 

Embryos 
Alive 

Embryos
Dead 

Embryos 
Alive 

Embryos
Dead 

Embryos 

a 13 2 12 3 15 0 15 0 14 1 13 2

b 15 0 15 0 13 2 15 0 14 1 11 4

c 14 1 15 0 15 0 15 0 15 0 12 3

d 15 0 14 1 15 0 15 0 10 5 11 4

e 29 1 29 1 29 1 30 0 30 0 30 0

f 29 1 29 1 28 2 29 1 30 0 30 0

replicate
Alive 

Embryos
Dead 

Embryos 
Alive 

Embryos
Dead 

Embryos 
Alive 

Embryos
Dead 

Embryos 
Alive 

Embryos
Dead 

Embryos 

a 13 0 15 12 0 15 14 1 15 15 0 15

b 15 0 15 15 0 15 13 0 15 14 1 15

c 14 0 15 15 0 15 14 1 15 15 0 15

d 15 0 15 13 1 15 10 5 15 13 2 15

e 29 0 29 0 29 0 29 1

f 29 0 28 1 28 0 29 0

replicate
Alive 

Embryos
Dead 

Embryos 
Alive 

Embryos
Dead 

Embryos 

a 13 1 15 13 0 15

b 13 1 15 11 0 15

c 13 2 15 12 0 15

d 10 0 15 11 0 15

e 30 0 30 0

f 30 0 30 0

Number of Alive Embryos and Hatched Organisms 

Number of Alive Embryos and Hatched Organisms 

Day 2 - Poor looking and dead embryos in replicates a, b, c and d are replaced with healthy embryos from replicates e and f. Replicates e and f are discarded after day 2 
Comments/Observations: 

Day 2 Day 2

Cull to 15 Cull to 15 

Day 2

Cull to 15 

16-1052
Day 2

Cull to 15 

16-1053 16-1054

CTL-MHRW 16-1051

Cull to 15 

Day 2
CTL- TAP CTL-MHRW

Day 2

Cull to 15 

16-1051

16-1053 16-1054
Day 1 

CTL- TAP

Comments/Observations: 

Day 1 Day 1 Day 1 Day 1 Day 1 
16-1052



Fathead Minnow Biology Data

Method FMD 32 Day ELS Client NAU104 Reference 16-1051, 16-1052, 16-1053, 16-1054

replicate
Alive 

Embryos
Alive 

Hatched
Alive 

Embryos
Alive 

Hatched
Alive 

Embryos
Alive 

Hatched
Alive 

Embryos
Alive 

Hatched
Alive 

Embryos
Alive 

Hatched
Alive 

Embryos
Alive 

Hatched

a 15 0 14 1 13 2 13 2 13 2 14 1

b 15 0 15 0 9* 5 15 0 14 1 14 1

c 14 1 15 0 7 8 15 0 13 2 15 0

d 14 1 14 1 5 10 13 2 14 1 13 1**

replicate
Alive 

Embryos
Alive 

Hatched
Alive 

Embryos
Alive 

Hatched
Alive 

Embryos
Alive 

Hatched
Alive 

Embryos
Alive 

Hatched
Alive 

Embryos
Alive 

Hatched
Alive 

Embryos
Alive 

Hatched

a - 15 - 15 - 15 2 13 - 15 3 12

b - 15 - 15 - 14 - 15 1 14 3 12

c - 14* - 15 - 15 - 15 - 15 3 12

d - 15 - 15 - 15 1 14 - 15 1* 12

replicate

a

b

c

d

replicate

a

b

c

d

Comments/Observations: 1054B- one dead embryo, bracketed # indicates number of fish displaying atypical swimming behaviour

Day 6 Day 6 Day 6 Day 6 Day 6 Day 6 

Alive Hatched 

11

14 (1)

12

13 (1)

Alive Hatched 

15

15

14

Day 5 Day 5 Day 5 Day 5 Day 5 Day 5 

Comments/Observations: 1052A- one dead embryo; 1053B- one dead embryo, 1 dead hatched; 1054B - one still unhatched

15

15

14

15

Alive Hatched Alive Hatched 

15

15

15

15

Alive Hatched 

15

13

15

15

Alive Hatched 

14

15

Comments/Observations: CTL- TAP C - one partially hatched embryo dead; 1054D- one partially hatched embryo dead

CTL- TAP CTL-MHRW 16-1051 16-1052 16-1053 16-1054

Day 4 Day 4 Day 4 Day 4 Day 4 Day 4

Day 3 Day 3 
CTL- TAP CTL-MHRW 16-1051 16-1052 16-1053 16-1054

Comments/Observations: *1051B- one dead embryo; **1054D - one dead hatched   

CTL- TAP CTL-MHRW 16-1051 16-1052 16-1053 16-1054

Number of Alive Embryos and Hatched Organisms 

Day 3 Day 3 Day 3 Day 3 

15

Alive Hatched 

15

15

15

15

Alive Hatched 

15

14*

15

13

CTL- TAP CTL-MHRW 16-1051 16-1052 16-1053 16-1054

15

15

Alive Hatched 

14

13*

15

14

Alive Hatched 

13

13

14

12 (1)

Alive Hatched 

15

14*

15

13

Alive Hatched 

14 (3)

13 (1)

14 (1)

14 (1)



Fathead Minnow Biology Data

Method FMD 32 Day ELS Client NAU104 Reference: 16-1051, 16-1052, 16-1053, 16-1054

replicate

a

b

c

d

replicate

a

b

c

d

replicate

a

b

c

d

replicate

a

b

c

d

Day 10 Day 10 Day 10 Day 10 

Alive Hatched 

15

15

14

15

Alive Hatched 

15

15

14

14

Alive Hatched 

6

9

0

8

Alive Hatched 

6

11

6

4

Alive Hatched 

8

8

Day 9 Day 9 
CTL- TAP CTL-MHRW

Day 9 

CTL- TAP CTL-MHRW 16-1051 16-1052 16-1053 16-1054

Day 9 

15 15 9 5

8

2

Alive Hatched 

11

16-1053 16-1054
Day 9 

Comments/Observations: All jars fed 1 mL for the AM feeding; PM feeding: CTL ABCD=1.5 mL; 1051 ABCD=1 mL; 1052 ACD=0.5 mL, B=1.5 mL; 1053 ABC=1 mL, D=0.5 mL; 1054 
ABCD=1.5 mL, bracketed # indicates number of fish displaying atypical swimming behaviour

Number of Alive Embryos and Hatched Organisms 

Day 8 Day 8 Day 8 Day 8 Day 8 Day 8 

Comments/Observations: Organsims that dies were covered in clumped food, bracketed # indicates number of fish displaying atypical swimming behaviour

CTL- TAP CTL-MHRW 16-1051 16-1052 16-1053 16-1054

9

10

Alive Hatched 

11

10

11

4

Alive Hatched 

14

12

15

11 (1)15

Alive Hatched 

15

Day 7 Day 7 Day 7
CTL- TAP CTL-MHRW 16-1051 16-1052 16-1053 16-1054

Day 9 
16-1051

Comments/Observations: 

Day 7 Day 7 Day 7

16-1052

Alive Hatched 

15

15

14

Alive Hatched 

9

13

12

15

15

15

Alive Hatched 

6*

11*

14 (2)*

10*

14

10 (2)

14

10

Alive Hatched 

9

14

15

Alive Hatched 

15

15

15

15

Alive Hatched 

6

11

13

9

Alive Hatched 

6

13

6

5

Alive Hatched 

15

15

14

Alive Hatched 

15

15

15

Alive Hatched 

6

10

13

Alive Hatched 

6

12

6

Alive Hatched 

9

9

8

2

Alive Hatched Alive Hatched 

15

15

8

14

9

Day 10 Day 10 

Alive Hatched 

8

3

13

7

Comments/Observations: New feeding reigime started at PM feeding: CTL=1.5 mL; 1051=1 mL; 1052 ACD=0.5 mL, B=1.5 mL; 1053 ABC=1 mL, D=0.25 mL; 1054 AD=1 mL, B=0.5 
mL, C=1.5 mL

8

1



Fathead Minnow Biology Data

Method FMD 32 Day ELS Client NAU104 Reference 16-1051, 16-1052, 16-1053, 16-1054

replicate

a

b

c

d

replicate

a

b

c

d

replicate

a

b

c

d

replicate

a

b

c

d

Day 14 Day 14 Day 14 Day 14 Day 14 Day 14

Comments/Observations: bracketed # indicates number of fish displaying atypical swimming behaviour

Alive Hatched 

15

15

14

15

Alive Hatched 

15

15

12

14

Alive Hatched 

5

9

0

8 7

Alive Hatched 

6

CTL- TAP CTL-MHRW 16-1051 16-1052 16-1053 16-1054

Comments/Observations: 

CTL- TAP CTL-MHRW 16-1051 16-1052 16-1053 16-1054

Day 13 Day 13 Day 13 Day 13 Day 13 Day 13

15 14 8 4

8

1

Alive Hatched 

Day 12 Day 12 Day 12 Day 12 Day 12 Day 12

Comments/Observations: 

Alive Hatched 

15

15

14

15

Alive Hatched 

15

15

13

14

Alive Hatched 

5

9

0

8

13

7

Alive Hatched 

Comments/Observations: 

CTL- TAP CTL-MHRW 16-1051 16-1052 16-1053 16-1054

Day 11 Day 11 Day 11 Day 11 Day 11 Day 11

15 14 8 9

8

1

Alive Hatched 

7

2

7

Number of Alive Embryos and Hatched Organisms 

Alive Hatched 

15

15

14

Alive Hatched 

15

15

14

Alive Hatched 

6

9

0

Alive Hatched 

6

11

6

Alive Hatched 

8

8

13

CTL- TAP CTL-MHRW 16-1051 16-1052 16-1053 16-1054

6

11

6

4

Alive Hatched 

8

8

8

1

Alive Hatched 

7

2

7

2

Alive Hatched 

15

15

14

Alive Hatched 

15

15

12

Alive Hatched 

5

9

0

Alive Hatched 

6

11

6

Alive Hatched 

8

8

11

6

4  (1)

Alive Hatched 

8

8

8

1

13

7

Alive Hatched 

7

2

13



Fathead Minnow Biology Data

Method FMD 32 Day ELS Client NAU104 Reference 16-1051, 16-1052, 16-1053, 16-1054

replicate

a

b

c

d

replicate

a

b

c

d

replicate

a

b

c

d

replicate

a

b

c

d 15

Alive Hatched 

14

15

12

14

14

0

8

6

Day 18 

Comments/Observations: 

8

8

1

Alive Hatched 

7

2

13

7

Alive Hatched 

15

15

14

Day 16 Day 16 Day 16 Day 16 Day 16 Day 16

Comments/Observations: 

15 14 8 3

8

1

Alive Hatched 

7

2

13

7

Alive Hatched 

15

15

14

8

8

Comments/Observations: 

CTL- TAP CTL-MHRW 16-1051 16-1052 16-1053 16-1054

Day 15 Day 15 Day 15 Day 15 Day 15 Day 15

15 14 8 3

8

1

Alive Hatched 

15

15

14

14

15

12

Number of Alive Embryos and Hatched Organisms 
CTL- TAP CTL-MHRW 16-1051 16-1052 16-1053 16-1054

Alive Hatched Alive Hatched 

5

9

0

Alive Hatched 

6

11

6

Alive Hatched 

8

8

Alive Hatched 

14

15

12

Alive Hatched 

5

9

0

Alive Hatched 

6

11

6

Alive Hatched 

Alive Hatched 

7

2

13

7

Alive Hatched 

7

2

13

7

16-1054
Day 17

Alive Hatched 

15

15

Alive Hatched 

14

15

Alive Hatched 

5

9

Alive Hatched 

6

11

Alive Hatched 

8

8

CTL- TAP CTL-MHRW 16-1051 16-1052 16-1053
Day 17 Day 17 Day 17 Day 17 Day 17

Alive Hatched 

5

9

0

8

Alive Hatched 

6

11

6

2

Alive Hatched 

8

13

8

Day 18 Day 18 Day 18 Day 18 Day 18 

Comments/Observations: 

CTL- TAP CTL-MHRW 16-1051 16-1052 16-1053 16-1054

14

15

12



Fathead Minnow Biology Data

Method FMD 32 Day ELS Client NAU104 Reference 16-1051, 16-1052, 16-1053, 16-1054

replicate

a

b

c

d

replicate

a

b

c

d

replicate

a

b

c

d

replicate

a

b

c

d

Day 22 Day 22 Day 22 Day 22 Day 22 Day 22

Comments/Observations: 

Alive Hatched 

15

15

14

15

Alive Hatched 

5

9

0

8

Alive Hatched 

14

15

12

14

Alive Hatched 

6

11

6

2

CTL- TAP CTL-MHRW 16-1051 16-1052 16-1053 16-1054

Comments/Observations: New feeding regime started: CTL=2 mL; 1051 A=1 mL, BD=1.5 mL; 1052 AC=1 mL, B=1.5 mL, D=0.5 mL; 1053 ABC=1.5 mL, D=0.25 mL; 1054 AD=1 mL, 
B=0.5 mL, C=2 mL

CTL- TAP CTL-MHRW 16-1051 16-1052 16-1053 16-1054

Day 21 Day 21 Day 21 Day 21 Day 21 Day 21

15 14 8 2

8

1

Alive Hatched 

Day 20 Day 20 Day 20 Day 20 Day 20 Day 20

Comments/Observations: 

Alive Hatched 

15

15

14

15

Alive Hatched 

14

15

12

14

Alive Hatched 

5

9

0

8

13

7

Alive Hatched 

6

11

6

2

Alive Hatched 

16-1052 16-1053 16-1054

Day 19 Day 19 Day 19 Day 19 Day 19 Day 19

8

8

8

1

Alive Hatched 

7

211

6

2

13

7

Alive Hatched 

15

15

14

Alive Hatched 

5

9

0

8

Alive Hatched 

6

Alive Hatched 

Number of Alive Embryos and Hatched Organisms 
CTL- TAP CTL-MHRW 16-1051 16-1052 16-1053 16-1054

14

15

Alive Hatched 

14

15

12

8

8

8

1

Alive Hatched 

7

2

Comments/Observations: 

CTL- TAP CTL-MHRW 16-1051

Alive Hatched 

15

15

14

Alive Hatched 

14

15

12

Alive Hatched 

5

9

0

Alive Hatched 

6

11

6

Alive Hatched 

8

8

13

7

7

2

Alive Hatched 

7

2

13

7

Alive Hatched 

8

8

8

1



Fathead Minnow Biology Data

Method FMD 32 Day ELS Client NAU104 Reference 16-1051, 16-1052, 16-1053, 16-1054

replicate

a

b

c

d

replicate

a

b

c

d

replicate

a

b

c

d

replicate

a

b

c

d

14

15

12

14

0

8

Comments/Observations: 

Day 26 Day 26 Day 26 Day 26 Day 26 Day 26

Comments/Observations: 

CTL- TAP CTL-MHRW

Day 24 Day 24 Day 24 Day 24 Day 24 Day 24

Comments/Observations: 

15 14 8 2

8

1

Alive Hatched 

7

2

13

7

Alive Hatched 

15

15

14

Alive Hatched 

14

15

12

Comments/Observations: all test vessels put on aeration 

CTL- TAP CTL-MHRW 16-1051 16-1052 16-1053 16-1054

Day 23 Day 23 Day 23 Day 23 Day 23 Day 23

15 14 8 2

8

1

Alive Hatched Alive Hatched 

15

15

14

Alive Hatched 

14

7

Number of Alive Embryos and Hatched Organisms 
CTL- TAP

12

Alive Hatched 

5

9

0

Alive Hatched 

6

11

6

Alive Hatched 

8

8

7

2

13

CTL-MHRW 16-1051 16-1052 16-1053 16-1054

15

Alive Hatched 

5

9

0

Alive Hatched 

6

11

6

Alive Hatched 

8

8

Alive Hatched 

15

15

Alive Hatched 

14

15

Alive Hatched 

5

9

Alive Hatched 

6

11

CTL- TAP CTL-MHRW 16-1051 16-1052 16-1053 16-1054
Day 25 Day 25 Day 25Day 25 Day 25 Day 25

Alive Hatched 

15

Alive Hatched 

6

6

2

Alive Hatched 

8

8

8

1

Alive Hatched 

7

2

13

7

16-1052 16-1053 16-105416-1051

2

Alive Hatched 

8

8

8

1

Alive Hatched 

7

2

13

7

15

14

15

Alive Hatched 

14

15

12

14

Alive Hatched 

5

9

0

8

11

6



Fathead Minnow Biology Data

Method FMD 32 Day ELS Client NAU104 Reference 16-1051, 16-1052, 16-1053, 16-1054

replicate

a

b

c

d

replicate

a

b

c

d

replicate

a

b

c

d

replicate

a

b

c

d

13

7

15

15

14

Alive Hatched 

14

15

12

Alive Hatched 

Day 30 Day 30 Day 30 Day 30 Day 30 Day 30

Comments/Observations: 

Alive Hatched 

15

15

14

15

Alive Hatched 

14

15

12

11

Alive Hatched 

5

9

0

8

11

6

2

Alive Hatched 

8

8

8

1

CTL- TAP CTL-MHRW 16-1051 16-1052 16-1053

Comments/Observations: 

CTL- TAP CTL-MHRW 16-1051 16-1052 16-1053 16-1054

Day 29 Day 29 Day 29 Day 29 Day 29 Day 29

15 11 8

Day 27 Day 27 Day 27 Day 27 Day 27 Day 27

15

15

14

15

14

15

12

Alive Hatched Alive Hatched Alive Hatched 

8

8

8

1

Alive Hatched Alive Hatched 

6

11

6

2

CTL-MHRW 16-1051 16-1052 16-1053 16-1054

16-1051 16-1052 16-1053 16-1054
Day 28 Day 28 Day 28 Day 28

Alive Hatched 

Day 28 Day 28

Comments/Observations: 

Alive Hatched 

15

15

14

15

Alive Hatched 

14

15

12

11

Alive Hatched 

5

9

0

8

Alive Hatched 

6

Alive Hatched 

6

11

13

7

8

2

8

1

Alive Hatched 

2

7

2

Alive Hatched 

7

2

13

7

7

16-1054

5

9

0

Alive Hatched 

6

11

6

Alive Hatched 

8

Alive Hatched 

Alive Hatched 

8

8

Number of Alive Embryos and Hatched Organisms 
CTL- TAP

14

Alive Hatched 

5

9

0

8

6

2

8

1

7

2

13

7

Comments/Observations: 

CTL- TAP CTL-MHRW



Fathead Minnow Biology Data

Method FMD 32 Day ELS Client NAU104 Reference 16-1051, 16-1052, 16-1053, 16-1054

replicate

a

b

c

d

replicate

a

b

c

d

Comments/Observations: 

14 10 8 2

8

1

Alive Hatched 

7

2

13

6

14

14

15

12

Alive Hatched 

5

9

15

Alive Hatched 

14

16-1052 16-1053 16-1054

Day 31 Day 31 Day 31 Day 31 Day 31 Day 31

15 11 8 2

8

1

Alive Hatched 

13

7

CTL- TAP CTL-MHRW 16-1051

Alive Hatched 

16-1052 16-1053 16-1054

Alive Hatched 

1415

15

14

15

12

Alive Hatched 

7

2

0

Alive Hatched 

6

11

6

Alive Hatched 

6

8

Comments/Observations: 

5

9

0

Alive Hatched 

6

11

6

Alive Hatched 

8

8

Day 32 Day 32 Day 32 Day 32 Day 32 Day 32

Alive Hatched 

Number of Alive Embryos and Hatched Organisms 
CTL- TAP CTL-MHRW 16-1051



Fathead Minnow Chemistry Data

Method FMD 32 Day ELS Client NAU104 Reference 16-1051, 16-1052, 16-1053, 16-1054

Conc. (%) CTL- TAP CTL- MHRW 16-1051 16-1052 16-1053 16-1054 CTL- TAPCTL- MHRW 16-1051 16-1052 16-1053 16-1054
Day

0 8.4 8.1 8.2 8.2 8.2 8.3 0
1 8.5 8.5 8.3 8.4 8.4 8.4 1 8.5 8.0 8.3 8.3 8.3 8.4
2 8.3 8.1 8.2 8.2 8.2 8.2 2 8.3 8.2 8.1 8.3 8.2 8.2
3 8.4 8.2 8.2 8.3 8.3 8.2 3 8.4 8.2 8.1 8.4 8.3 8.2
4 8.3 8.1 8.1 8.3 8.3 8.2 4 8.3 8.0 8.0 8.3 8.1 8.0
5 8.1 8.0 8.0 8.2 8.1 8.0 5 8.0 7.7 7.9 8.1 8.0 7.9
6 8.2 7.9 8.0 7.2 8.1 8.1 6 7.9 7.7 7.9 8.1 8.0 7.9
7 8.2 8.0 8.1 8.3 8.2 8.1 7 7.8 7.6 7.9 8.1 7.9 7.9
8 8.4 8.3 8.2 8.5 8.4 8.3 8 8.1 7.7 8.1 8.3 8.1 8.1

0 398 296 752 324 641 795 0
1 395 400 760 322 654 785 1 405 293 764 329 651 793
2 386 300 765 330 655 794 2 419 308 746 346 638 783
3 360 303 752 314 628 749 3 390 305 727 357 630 773
4 355 302 746 324 645 788 4 393 301 753 328 635 778
5 330 297 748 308 627 770 5 358 284 731 348 625 769
6 364 301 777 318 650 787 6 352 306 734 351 617 775
7 367 297 841 325 672 824 7 360 298 701 349 636 787
8 358 291 835 321 675 819 8 364 302 792 327 670 825

0 7.2 7.2 7.2 7.2 7.2 7.2 0
1 7.2 7.2 7.2 7.2 7.2 7.3 1 6.9 6.8 7.0 7.0 6.9 6.9
2 7.1 7.1 7.1 7.1 7.1 7.1 2 6.4 6.4 6.4 6.7 6.5 6.6
3 7.0 7.1 7.3 7.2 7.2 7.2 3 6.9 6.9 7.0 6.9 6.9 6.9
4 7.2 7.2 7.2 7.2 7.1 7.1 4 6.9 7.0 7.0 7.1 7.0 7.1
5 7.1 7.1 7.2 7.2 7.2 7.2 5 6.6 6.6 6.7 6.7 6.7 6.7
6 7.1 7.1 7.2 7.1 7.1 7.2 6 6.0 6.1 6.0 6.1 6.1 6.2
7 7.1 7.1 7.1 7.2 7.1 7.1 7 5.1 5.1 5.4 5.4 5.6 5.6
8 7.1 7.1 6.8 7.0 7.1 7.1 8 6.1 6.2 6.0 6.0 6.0 5.7

0 25 25 25 25 25 25 0
1 25 25 25 25 25 24 1 24 24 24 24 24 24
2 25 25 26 25 25 25 2 24 24 24 24 24 24
3 25 25 24 25 25 25 3 24 24 24 24 24 24
4 25 25 25 25 26 26 4 24 24 24 24 24 24
5 24 25 25 25 25 25 5 24 24 24 24 24 24
6 26 25 25 26 26 25 6 24 24 24 24 24 24
7 26 25 26 25 26 26 7 24 24 24 24 24 24
8 26 26 25 26 26 26 8 24 24 24 24 24 24

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

Dissolved Oxygen (mg/L) (60-100% saturation) Dissolved Oxygen (mg/L) (60-100% saturation)

Temperature (oC) Temperature (oC)

New Solutions Old Solutions

pH (units) pH (units)

Comments:

Conductance (µS/cm) Conductance (µS/cm)



Fathead Minnow Chemistry Data

Method FMD 32 Day ELS Client NAU104 Reference 16-1051, 16-1052, 16-1053, 16-1054

Conc. (%) CTL- TAP CTL- MHRW 16-1051 16-1052 16-1053 16-1054 CTL- TAPCTL- MHRW 16-1051 16-1052 16-1053 16-1054
Day

9 8.3 8.2 8.1 8.4 8.3 8.2 9 7.5 7.6 8.1 8.2 8.1 8.1
10 8.3 8.2 8.2 8.3 8.3 8.2 10 8.0 7.5 8.1 8.1 8.1 8.1
11 8.2 8.2 8.1 8.2 8.3 8.3 11 8.0 7.6 8.1 8.2 8.2 8.0
12 8.3 8.2 8.2 8.4 8.3 8.2 12 8.1 7.8 8.1 8.2 8.2 8.1
13 8.2 8.0 8.0 8.2 8.1 8.0 13 7.2 7.5 7.9 8.1 8.0 7.9
14 8.3 8.2 8.1 8.4 8.2 8.1 14 8.0 7.8 8.1 8.3 8.1 8.2
15 8.3 8.2 8.1 8.5 8.3 8.2 15 7.9 7.6 8.0 8.3 8.1 8.1
16 8.4 8.2 8.2 8.5 8.3 8.3 16 8.0 7.7 8.0 8.4 8.1 8.1
17 8.4 8.2 8.1 8.4 8.3 8.2 17 8.0 7.7 8.1 8.4 8.1 8.1

9 357 299 841 322 674 818 9 397 312 808 337 646 816
10 344 301 820 337 667 814 10 362 302 823 330 680 817
11 360 305 828 335 669 813 11 360 302 825 335 672 822
12 350 307 831 328 649 800 12 341 308 811 346 652 803
13 394 347 950 372 756 926 13 438 357 924 382 724 911
14 391 346 969 369 781 988 14 390 351 902 415 745 911
15 382 324 975 373 745 948 15 398 335 929 399 756 946
16 367 334 986 371 765 971 16 393 344 919 368 735 945
17 366 331 947 369 766 973 17 382 328 953 376 754 968

9 7.2 7.2 7.1 7.2 7.1 7.1 9 5.4 5.4 5.4 5.9 6.0 6.0
10 7.0 7.1 7.1 7.1 7.2 7.1 10 5.9 5.9 6.5 6.5 6.5 6.4
11 7.2 7.2 7.2 7.2 7.2 7.1 11 5.8 5.9 6.5 6.5 6.4 6.4
12 7.0 7.2 7.1 7.1 7.1 7.1 12 6.2 6.1 6.3 6.8 6.8 6.9
13 7.2 7.2 7.1 7.1 7.1 7.1 13 6.1 6.2 6.4 6.8 6.9 6.9
14 7.2 7.1 7.1 7.1 7.1 7.1 14 6.1 6.1 6.1 6.1 6.3 6.3
15 7.2 7.3 7.3 7.2 7.1 7.2 15 6.1 5.5 6.1 6.1 6.1 6.3
16 7.3 7.2 7.1 7.1 7.1 7.2 16 6.1 6.1 6.2 6.2 6.4 6.3
17 7.1 7.2 7.2 7.2 7.2 7.2 17 6.1 6.1 6.5 6.8 6.3 6.5

9 25 25 26 25 26 26 9 24 24 24 24 24 24
10 25 25 26 26 25 26 10 24 24 24 24 24 24
11 25 25 25 25 25 26 11 24 24 24 24 24 24
12 25 24 26 26 26 26 12 24 24 24 24 24 24
13 25 25 26 26 26 26 13 24 24 24 24 24 24
14 25 26 26 26 26 26 14 24 24 24 24 24 24
15 24 24 24 25 26 25 15 24 24 24 24 24 24
16 24 25 26 26 26 25 16 24 24 24 24 24 24
17 26 25 25 25 25 25 17 24 24 24 24 24 24

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

Comments:

pH (units) pH (units)

Conductance (µS/cm) Conductance (µS/cm)

Dissolved Oxygen (mg/L) (60-100% saturation) Dissolved Oxygen (mg/L) (60-100% saturation)

Temperature (oC) Temperature (oC)

New Solutions Old Solutions



Fathead Minnow Chemistry Data

Method FMD 32 Day ELS Client NAU104 Reference 16-1051, 16-1052, 16-1053, 16-1054

Conc. (%) CTL- TAP CTL- MHRW 16-1051 16-1052 16-1053 16-1054 CTL- TAPCTL- MHRW 16-1051 16-1052 16-1053 16-1054
Day

18 8.0 8.1 8.0 8.2 8.1 8.1 18 7.9 7.6 8.0 8.2 8.0 8.0
19 8.1 8.0 8.0 8.2 8.1 8.2 19 7.7 7.5 7.9 8.2 7.9 7.9
20 8.2 8.1 8.0 8.3 8.2 8.1 20 7.8 7.6 7.9 8.2 8.0 8.0
21 8.2 8.0 8.0 8.3 8.1 8.1 21 7.7 7.4 7.9 8.1 7.9 7.9
22 8.2 8.1 8.1 8.4 8.2 8.2 22 7.7 7.5 7.9 8.1 7.9 7.9
23 8.2 8.1 8.0 8.3 8.2 8.1 23 7.6 7.2 7.8 8.1 7.9 7.9
24 8.3 8.1 8.1 8.4 8.3 8.2 24 8.2 7.8 8.2 8.4 8.3 8.2
25 8.1 8.0 8.0 8.3 8.1 8.0 25 8.0 8.0 8.1 8.3 8.2 8.1
26 8.2 8.1 8.1 8.4 8.3 8.2 26 8.2 8.0 8.1 8.4 8.3 8.2

18 368 331 995 367 776 975 18 410 336 963 375 740 974
19 376 338 980 375 760 965 19 372 344 946 375 772 971
20 367 320 913 371 721 927 20 346 330 890 380 714 904
21 349 307 944 348 750 951 21 350 329 905 388 738 919
22 350 299 932 352 749 930 22 353 335 892 394 731 924
23 367 324 922 346 744 953 23 356 333 927 373 739 932
24 364 315 925 355 749 960 24 367 319 805 361 686 887
25 356 308 936 355 748 946 25 330 361 847 363 674 865
26 355 324 920 362 753 965 26 365 330 861 382 673 881

18 7.2 7.2 7.2 7.2 7.2 7.2 18 6.1 6.0 6.6 6.5 6.6 6.6
19 7.1 7.1 7.2 7.1 7.1 7.2 19 5.5 5.5 5.5 5.5 5.6 5.7
20 7.2 7.2 7.3 7.3 7.3 7.3 20 5.8 5.8 5.7 5.9 6.1 6.0
21 7.1 7.3 7.3 7.1 7.3 7.3 21 5.3 5.3 5.3 5.4 5.5 5.4
22 7.1 7.2 7.2 7.2 7.1 7.1 22 5.3 5.2 5.2 5.3 5.2 5.2
23 7.1 7.2 7.1 7.1 7.1 7.1 23 5.7 4.4 4.4 4.5 5.3 5.3
24 7.1 7.1 7.1 7.1 7.1 7.1 24 7.1 7.3 7.3 7.3 7.2 7.2
25 7.2 7.1 7.1 7.2 7.2 7.2 25 7.1 7.1 7.3 7.1 7.2 7.2
26 7.2 7.2 7.2 7.2 7.2 7.1 26 7.0 7.0 7.1 7.1 7.1 7.2

18 25 25 25 25 25 25 18 24 24 24 24 24 24
19 25 25 25 26 25 25 19 24 24 24 24 24 24
20 25 25 24 24 24 24 20 24 24 24 24 24 24
21 25 24 24 26 24 24 21 24 24 24 24 24 24
22 25 25 25 25 26 26 22 24 24 24 24 24 24
23 26 25 26 26 26 26 23 24 24 24 24 24 24
24 26 26 26 26 26 26 24 24 24 24 24 24 24
25 25 26 26 25 25 25 25 24 24 24 24 24 24
26 25 25 25 25 25 26 26 25 25 25 25 25 25

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

Dissolved Oxygen (mg/L) (60-100% saturation) Dissolved Oxygen (mg/L) (60-100% saturation)

Temperature (oC) Temperature (oC)

Comments: Day 23- all test vessels put on aeration

New Solutions Old Solutions

pH (units) pH (units)

Conductance (µS/cm) Conductance (µS/cm)



Fathead Minnow Chemistry Data

Method FMD 32 Day ELS Client NAU104 Reference 16-1051, 16-1052, 16-1053, 16-1054

Conc. (%) CTL- TAP CTL- MHRW 16-1051 16-1052 16-1053 16-1054 CTL- TAPCTL- MHRW 16-1051 16-1052 16-1053 16-1054
Day

27 8.3 8.1 8.2 8.3 8.3 8.1 27 8.2 8.1 8.2 8.3 8.3 8.3
28 8.2 8.1 8.1 8.2 8.2 8.2 28 7.9 7.2 8.1 8.4 8.2 8.2
29 8.2 8.0 8.0 8.2 8.0 8.1 29 8.1 7.2 8.2 8.2 8.2 8.2
30 8.2 8.1 8.2 8.3 8.2 8.2 30 8.2 8.1 8.2 8.4 8.3 8.2
31 8.3 7.9 8.2 8.4 8.2 8.2 31 8.2 7.9 8.2 8.4 8.4 8.3
32 32 8.1 7.9 8.0 8.3 8.3 8.2

27 353 323 947 360 756 964 27 361 336 876 368 699 897
28 354 324 945 364 762 805 28 373 341 874 392 703 886
29 361 324 941 371 756 800 29 366 358 827 320 703 760
30 350 332 926 353 741 796 30 346 335 822 409 696 769
31 330 332 947 366 758 795 31 360 332 800 367 674 747
32 32 346 333 817 369 631 753

27 7.1 7.1 7.1 7.2 7.1 7.1 27 6.8 7.0 7.1 7.1 7.0 7.0
28 7.2 7.2 7.1 7.1 7.1 7.1 28 7.3 3.7* 6.8 7.1 7.1 7.2
29 7.0 7.1 7.1 7.2 7.1 7.1 29 6.9 6.9 6.9 7.0 6.9 7.1
30 7.2 7.2 7.1 7.1 7.1 7.2 30 7.2 7.2 7.2 7.2 7.2 7.2
31 7.2 7.0 7.2 7.2 7.2 7.2 31 7.2 7.2 7.2 7.2 7.2 7.2
32 32 7.2 7.2 7.2 7.2 7.2 7.2

27 25 25 26 25 26 26 27 25 25 25 25 25 25
28 25 25 26 26 26 26 28 25 25 25 25 25 25
29 25 25 26 25 26 26 29 25 25 25 25 25 25
30 24 25 26 26 26 25 30 25 25 25 25 25 25
31 25 25 25 25 25 25 31 25 25 25 25 25 25
32 32 25 25 25 25 25 25

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

Comments: *DO lower than 60% saturation

Temperature (oC)Temperature (oC)

Dissolved Oxygen (mg/L) (60-100% saturation)Dissolved Oxygen (mg/L) (60-100% saturation)

Conductance (µS/cm)Conductance (µS/cm)

pH (units)pH (units)

Old SolutionsNew Solutions



Fathead Minnow Termination Data 

Method FMD 32 Day ELS Client NAU104 Reference 16-1051, 16-1052, 16-1053, 16-1054

Conc. 

CTL- TAP

Fish 
Length 
(mm) 

Fish 
Length 
(mm) 

Fish 
Length 
(mm) 

Fish 
Length 
(mm) 

1 8 1 7 1 10 1 8

2 8 2 8 2 9 2 9
3 9 3 7 3 8 3 9
4 8 4 7 4 9 4 9
5 8 5 7 5 8 5 8

6 8 6 8 6 8 6 8

7 9 7 11 7 8 7 9

8 8 8 8 8 8 8 9
9 8 9 7 9 8 9 9
10 8 10 8 10 7 10 10
11 8 11 7 11 8 11 9

12 8 12 8 12 9 12 9

13 8 13 8 13 8 13 8

14 10 14 8 14 9 14 9
15 9 15 - 15 - 15 -

Fish 
Length 
(mm) 

Fish 
Length 
(mm) 

Fish 
Length 
(mm) 

Fish 
Length 
(mm) 

1 10 1 7 1 9 1 10
2 10 2 8 2 10 2 8
3 11 3 9 3 9 3 8
4 8 4 9 4 12 4 9
5 10 5 9 5 10 5 8

6 9 6 10 6 9 6 9

7 8 7 10 7 9 7 7

8 9 8 9 8 10 8 8

9 8 9 9 9 10 9 9

10 9 10 10 10 8 10 8

11 11 11 11 11 11 11 -

12 7 12 7 12 8 12 -

13 9 13 9 13 - 13 -

14 8 14 7 14 - 14 -

15 - 15 9 15 - 15 -

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

-

-

N - -

N - -

N - -

Comments: 

-

N NN

N

N

N N N

N

N N N

N N N

N N

Replicate # _______C________
Normal/ 

Abnormal 

-

Replicate # _______B_______
Normal/ 

Abnormal 
N

N
N
N
N

N

N

N

N

N

N

N

N

N

N
N
N

N N

N
N

N

N
N

Normal/ 
Abnormal 

N

N
N
N
N

N

N

N

N

N

N N N

Normal/ 
Abnormal 

-
N

N

N
N
N

N

Normal/ 
Abnormal 

Normal/ 
Abnormal 

N N N

-

N

N

N N N

N

N

N

N

N

N N

Replicate # _______B________ Replicate # ______C_________ Replicate # ______D_________

N

N

N

N
N

N

N

Comments 

N

Normal/ 
Abnormal 

N

N

N

N

N

N

N

CTL- 
MHRW

Replicate # ______D_________
Normal/ 

Abnormal 

N
N
N
N

N

N

N

N
N

Replicate # _______A________

Replicate # ________A_______

N

N
N

N

N
N



Fathead Minnow Termination Data 

Method FMD 32 Day ELS Client NAU104 Reference 16-1051, 16-1052, 16-1053, 16-1054

Conc. 
16-1051

Fish Length 
(mm) 

Fish Length 
(mm) 

Fish Length 
(mm) 

Fish Length 
(mm) 

1 10 1 10 1 - 1 11

2 10 2 9 2 - 2 9

3 12 3 8 3 - 3 10

4 9 4 9 4 - 4 10

5 11 5 10 5 - 5 8

6 - 6 8 6 - 6 9

7 - 7 8 7 - 7 7

8 - 8 9 8 - 8 8

9 - 9 9 9 - 9 -

10 - 10 - 10 - 10 -

11 - 11 - 11 - 11 -

12 - 12 - 12 - 12 -

13 - 13 - 13 - 13 -

14 - 14 - 14 - 14 -

15 - 15 - 15 - 15 -

16-1052

Fish 
Length 
(mm) 

Fish 
Length 
(mm) 

Fish 
Length 
(mm) 

Fish 
Length 
(mm) 

1 9 1 9 1 10 1 11

2 10 2 9 2 8 2 12

3 9 3 10 3 10 3 -

4 10 4 9 4 9 4 -

5 9 5 8 5 9 5 -

6 10 6 8 6 9 6 -

7 - 7 8 7 - 7 -

8 - 8 8 8 - 8 -

9 - 9 8 9 - 9 -

10 - 10 8 10 - 10 -

11 - 11 9 11 - 11 -

12 - 12 - 12 - 12 -

13 - 13 - 13 - 13 -

14 - 14 - 14 - 14 -

15 - 15 - 15 - 15 -- - - -

Comments:

- - - -

- - - -

- - - -

- N - -

- N - -

- N - -

N N N -

- N - -

- N - -

N N N -

N N N -

N N N -

Normal/ 
Abnormal 

Normal/ 
Abnormal 

Normal/ 
Abnormal 

Normal/ 
Abnormal 

N N N N

N N N N

- - - -

Replicate # _______A________ Replicate # _______B________ Replicate # _______C________ Replicate # _______D________

- - - -

- - - -

- - - -

Comments 

- N - -

- - - -

- - - -

- N - N

- N - N

- N - N

N N - N

N N - N

N N - N

Normal/ 
Abnormal 

Normal/ 
Abnormal 

Normal/ 
Abnormal 

Normal/ 
Abnormal 

N N - N

N N - N

Replicate # ______A_________ Replicate # _____B__________ Replicate # _____C__________ Replicate # _______D________

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



Fathead Minnow Termination Data 

Method FMD 32 Day ELS Client NAU104 Reference 16-1051, 16-1052, 16-1053, 16-1054

Conc. 
16-1053

Fish 
Length 
(mm) 

Fish 
Length 
(mm) 

Fish 
Length 
(mm) 

Fish 
Length 
(mm) 

1 8 1 9 1 8 1 14

2 9 2 10 2 8 2 -

3 9 3 8 3 8 3 -

4 11 4 10 4 7 4 -

5 11 5 8 5 9 5 -

6 9 6 9 6 11 6 -

7 - 7 8 7 7 7 -

8 - 8 7 8 10 8 -

9 - 9 - 9 - 9 -

10 - 10 - 10 - 10 -

11 - 11 - 11 - 11 -

12 - 12 - 12 - 12 -

13 - 13 - 13 - 13 -

14 - 14 - 14 - 14 -

15 - 15 - 15 - 15 -

16-1054

Fish 
Length 
(mm) 

Fish 
Length 
(mm) 

Fish 
Length 
(mm) 

Fish 
Length 
(mm) 

1 9 1 12 1 10 1 10

2 8 2 12 2 9 2 10

3 10 3 - 3 8 3 8

4 9 4 - 4 8 4 10

5 10 5 - 5 8 5 8

6 10 6 - 6 8 6 11

7 7 7 - 7 8 7 -

8 - 8 - 8 8 8 -

9 - 9 - 9 8 9 -

10 - 10 - 10 8 10 -

11 - 11 - 11 10 11 -

12 - 12 - 12 9 12 -

13 - 13 - 13 7 13 -

14 - 14 - 14 - 14 -

15 - 15 - 15 - 15 -

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

Test Termination 

N - N -

- - N -

- - N -

N - N

- - N -

- - N -

- - N -

- - N -

- - - -

- - - -

Comments 

N

N - N N

N - N N

N N N N

N N N N

N - N N

Comments 

Replicate # ________A_______ Replicate # ______B_________ Replicate # ______C_________ Replicate # ____D___________
Normal/ 

Abnormal 
Normal/ 

Abnormal 
Normal/ 

Abnormal 
Normal/ 

Abnormal 

- - - -

- - - -

- - - -

- - - -

- - - -

- - - -

- N N -

- N N -

- - - -

N N N -

N N N -

N N N -

N N N N

N N N -

N N N -

Replicate # _______A________ Replicate # ______B_________ Replicate # _______C________ Replicate # ______D_________
Normal/ 

Abnormal 
Normal/ 

Abnormal 
Normal/ 

Abnormal 
Normal/ 

Abnormal 



Organism Weights 
Bench Sheet

Method: FMD 32 Day Client: NAU104 Reference: 16-1051, 16-1052, 16-1053, 16-1054

Initial Weight (mg) (dried pan)
Date: 9/7/2016 Initials: EP Balance: Mettler #1

Conc. CTL- TAP CTL- MHRW 16-1051 16-1052 16-1053 16-1054

Replicate
a 1010.46 993.32 1019.16 997.50 1016.00 1005.80
b 1007.29 999.82 1020.98 988.55 1011.36 1014.19
c 1011.31 1010.18 985.23 990.79 999.70 997.89
d 1002.91 1021.40 1005.21 987.86 996.08 1027.23
e

Final Weight (mg) (dried pan+organisms)
Date: 9/29/2016 Initials: EP Balance: Mettler #1

Conc. CTL- TAP CTL- MHRW 16-1051 16-1052 16-1053 16-1054

Replicate
a 1022.87 1010.74 1029.21 1005.38 1027.07 1016.20
b 1017.96 1016.81 1031.78 998.29 1021.23 1025.26
c 1023.62 1040.23 985.23 998.50 1009.71 1010.49
d 1016.24 1030.36 1018.60 1005.60 1004.35 1044.26
e

Comments:

MHRW C 17.03 mg
1051A good
1052D 7.87mg
1053D 6.27mg
1054B 9.64mg
1054D 8.01mg

Weight Checks- organisms removed from pan and reweighed, as initital caluclations did not make sense



Organism Weights 
Bench Sheet

Method: FMD 32 Day Client: NAU104 Reference: 16-1051, 16-1052, 16-1053, 16-1054

Organism weight per replicate (mg)
Dose CTL- TAP CTL- MHRW 16-1051 16-1052 16-1053 16-1054

replicate
a 12.41 17.42 10.05 7.88 11.07 10.40
b 10.67 16.99 10.80 9.74 9.87 9.64
c 12.31 17.03 0.00 7.71 10.01 12.60
d 13.33 8.96 13.39 7.87 6.27 8.01
e

Dry Weight per Fish (mg)
Dose CTL- TAP CTL- MHRW 16-1051 16-1052 16-1053 16-1054

replicate
a 0.83 1.24 2.01 1.31 1.84 1.49
b 0.76 1.13 1.20 0.89 1.23 4.82
c 0.88 1.42 0.00 1.29 1.25 0.97
d 0.95 0.90 1.67 3.94 6.27 1.34

Average 0.86 1.17 1.22 1.85 2.65 2.15

*CTL MHRWC, 1052D, 1053D, 1054B, 1054D organisms were removed from pan and weighed separately, as 
initial dry weight calculations did not make sense



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 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: 20160829FM 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

no chemicals were added to the dilution water
pH (units): 7.2

conductance (µS/cm): 381
dissolved oxygen (mg/L): 6.5

NH4
+ (mg/L): <0.1

hardness (mg CaCO3/L): 194
alkalinity (mg CaCO3/L): 137

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

toxicant Sodium Chloride (NaCl)
started on 2016/08/29 ended on 2016/09/05

Result (7 d LC50): 2.84 log (mg NaCl/L); geometric mean
Confidence Limits (95%) lower 2.80 upper 2.89

mean 2.82 sd 0.08 cv(%): 11.6
lower upper

warning limits (±2 sd) 2.66 2.97 (95% confidence limits)
control limits (±3 sd) 2.59 3.04 (99% confidence limits)

started on 2016/08/29 ended on 2016/09/05
Result (7 d IC25): 2.73 log (mg NaCl/L); geometric mean

Confidence Limits (95%) lower 2.69 upper 2.76

mean 2.65 sd 0.13 cv(%): 20.3
lower upper

warning limits (±2 sd) 2.39 2.92 (95% confidence limits)
control limits (±3 sd) 2.26 3.05 (99% confidence limits)

notes: sd, standard deviation; cv, coefficient of variance; N/A, could not be calculated
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Internal Tracking Sheet 

Client: NAU104
Reference: 16-1051

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: various dates at: various times by: not given
shipped: various dates by: Bears Paw
received: various dates at: various times by: MC

signed-in: various dates at: various times by: MC
container: 4 x 20 L carboys sample condition: good condition

seals present: no initials on seals: no
storage: 4 ± 2°C in darkness initial temperature (oC): 12, 13, 12, 15, 11

Samples are disposed following PERS-SWI-004

Chemical and Physical Measurements at Sample Receipt:
sample: 01 02 03 04 05

client code:
FR_FRCP1_QR
_01082016_N

FR_FRCP1_Q
_04072016_

N

FR_FRCP1_Q
R_11072016_

N

FR_FRCP1_Q
R_18072016

_N

FR_FRCP1_Q
R_25072016

_N
collection date: 2016/08/23 2016/08/30 2016/09/06 2016/09/13 2016/09/20
collection time: 1013 1149 1115 1155 1120

pH: 8.1 8.1 8.2 8.1 8.2
EC (µS/cm): 749 896 942 1001 894
DO (mg/L): 8.6 8.1 8.9 9.0 8.8
temp (oC): 18.9 19.4 17.1 17.7 19.0
hardness: 480 450 485 492 333
alkalinity: 180 160 190 180 230

colour: colourless colourless colourless colourless colourless
odour: - - - - -

Meter/Probe Used:  chem cart 1/chem cart 2/chem cart 3/product/soils
Each sampling container EC checked (initials): _______

Test Log:
test code: FM-32D

started: 2016/08/25
ended: 2016/09/26

prelim made: -
prelim sent: -

reported: 2016/10/05

FR_FRCP1

Copper Amended Samples

mailto:krysta@nautilusenvironmental.ca


Internal Tracking Sheet 

Client: NAU104
Reference: 16-1052

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: various dates at: various times by: not given
shipped: various dates by: Bears Paw
received: various dates at: various times by: MC

signed-in: various dates at: various times by: MC
container: 4 x 20 L carboys sample condition: good condition

seals present: no initials on seals: no
storage: 4 ± 2°C in darkness initial temperature (oC): 12, 13, 12, 15, 11

Samples are disposed following PERS-SWI-004

Chemical and Physical Measurements at Sample Receipt:
sample: 01 02 03 04 05

client code:
FR_UFR1_QR_
01082016_N

FR_UFR1_Q_
04072016_

N

FR_UFR1_QR
_11072016_

N

FR_UFR1_Q
R_18072016

_N

FR_UFR1_Q
R_25072016

_N
collection date: 2016/08/23 2016/08/30 2016/09/06 2016/09/13 2016/09/20
collection time: 0851 1045 1210 1000 0950

pH: 8.0 8.0 8.3 8.1 8.2
EC (µS/cm): 314 358 383 372 355
DO (mg/L): 8.5 8.0 8.9 8.9 8.7
temp (oC): 18.8 19.5 16.6 18.8 18.6
hardness: 187 248 220 177 158
alkalinity: 186 139 204 149 152

colour: colourless colourless colourless colourless colourless
odour: - - - - -

Meter/Probe Used:  chem cart 1/chem cart 2/chem cart 3/product/soils
Each sampling container EC checked (initials): _______

Test Log:
test code: FM-32D

started: 2016/08/25
ended: 2016/09/26

prelim made: -
prelim sent: -

reported: 2016/10/05

FR_UFR1

mailto:krysta@nautilusenvironmental.ca


Internal Tracking Sheet 

Client: NAU104
Reference: 16-1053

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: various dates at: various times by: not given
shipped: various dates by: Bears Paw
received: various dates at: various times by: MC

signed-in: various dates at: various times by: MC
container: 4 x 20 L carboys sample condition: good condition

seals present: no initials on seals: no
storage: 4 ± 2°C in darkness initial temperature (oC): 12, 12, 12, 13, 11

Samples are disposed following PERS-SWI-004

Chemical and Physical Measurements at Sample Receipt:
sample: 01 02 03 04 05

client code:

GH_FR1_WS_
2016_08_23_

N

GH_FR1_WS
_2016_08_3

0_N

GH_FR1_WS_
2016_09_06_

N

GH_FR1_WS
_2016_09_1

3_N

GH_FR1_WS
_2016_09_2

0_N
collection date: 2016/08/23 2016/08/30 2016/09/06 2016/09/13 2016/0920
collection time: not given 0905 0930 0725 0950

pH: 7.9 7.9 8.1 7.9 8.1
EC (µS/cm): 629 687 786 800 732
DO (mg/L): 8.6 7.8 8.8 9.1 8.5
temp (oC): 18.7 19.8 16.7 17.0 18.6
hardness: 400 407 400 371 360
alkalinity: 198 211 208 174 180

colour: colourless colourless colourless colourless colourless
odour: - - - - -

Meter/Probe Used:  chem cart 1/chem cart 2/chem cart 3/product/soils
Each sampling container EC checked (initials): _______

Test Log:
test code: FM-32D

started: 2016/08/25
ended: 2016/09/26

prelim made: -
prelim sent: -

reported: 2016/10/05

GH_FR1

mailto:krysta@nautilusenvironmental.ca


Internal Tracking Sheet 

Client: NAU104
Reference: 16-1054

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: various dates at: various times by: not given
shipped: various dates by: Bears Paw
received: various dates at: various times by: MC

signed-in: various dates at: various times by: MC
container: 4 x 20 L carboys sample condition: good condition

seals present: no initials on seals: no
storage: 4 ± 2°C in darkness initial temperature (oC): 12, 13, 12, 13, 11

Samples are disposed following PERS-SWI-004

Chemical and Physical Measurements at Sample Receipt:
sample: 01 02 03 04 05

client code:
CM_MC2_WS
_20160823_N

CM_MC2_W
S_20160830

_N

CM_MC2_WS
_20160906_

N

CM_MC2_W
S_20160091

3_N

CM_MC2_W
S_20160920

_N
collection date: 2016/08/23 2016/08/30 2016/09/06 2016/09/13 2016/09/20
collection time: not given not given 1025 1025 not given

pH: 7.0 8.0 8.2 8.0 8.2
EC (µS/cm): 820 911 984 1023 770
DO (mg/L): 7.7 6.0 8.2 9.2 8.8
temp (oC): 20.3 18.9 17.8 16.5 18.0
hardness: 330 349 390 524 430
alkalinity: 165 205 236 188 176

colour: colourless colourless colourless colourless colourless
odour: - - - - -

Meter/Probe Used:  chem cart 1/chem cart 2/chem cart 3/product/soils
Each sampling container EC checked (initials): _______

Test Log:
test code: FM-32D

started: 2016/08/25
ended: 2016/09/26

prelim made: -
prelim sent: -

reported: 2016/10/05

CM_MC2

mailto:krysta@nautilusenvironmental.ca


Fathead Minnow Biology Data

Method FMD 32 Day ELS Client NAU104 Reference 16-1051 16-1052 16-1053 16-1054 Copper Treated
 
Organism Information 

Source: Aquatox Batch: 20160825FMELS Egg Stage: 13 somites Organisms Received in Good Condition: Yes or No 

Test Log

1500 2

1000 2

1300 2

1140 2

1400 2

1330 2

1000 2

1130 2

1030 2

1330 2

1330 2

1330 2

1315 2

1100 2

1215 2

1200 2

1230 2

1300 2

1200 2

1030 2

1130 2

1040 2

1100 2

1300 2

1400 2

1400 2

1215 2

1100 2

1100 2

1015 2

1230 2

1300 2

0830 2

*see comments for detailed feeding regime

50 min

40 min

45 min

30 min JN

JN

45 min

50 min

30 min

60 min

60 min

60 min

60 min

45 min

30 min

45 min

45 min

45 min

45 min

30 min

45 min

Bench Sheet Review

First Second

HS

JN

JN

HS

EP

JN

JN

-

Fed

AM PM

-

-















-







-

-



















9/24/2016 JW

9/25/2016 -

32

31

30

JW/EP/LC

EP/ML

JN/JW 





-

0.5-2*

0.5-2*

45 min

45 min



9/26/2016 JN- - - JP

9/22/2016 JW

9/23/2016 HS

9/20/2016 JW

9/21/2016 JW27

26

29

28

HS/JN

EP/LC

HS/JW

JN/LC  JN

HS

JN







0.5-2*

0.5-2*

0.5-2*

0.5-2*

45 min

9/19/2016 LCML/CQ

0.5-2*

9/17/2016 JW

9/18/2016 EP

25

24

23

ML/EP

JW/JN



 ML

ML



 

0.5-2*

0.5-2*

30 min

30 min JN

9/14/2016 HS

9/15/2016 HS

22

21

20

JW/JN

LC/JW

LC/EP  JN









30 min

0.5-2*

0.5-2*

0.5-1.5*

9/10/2016 JW

9/11/2016 EP

19

18

17

16 JW/JN

JW/HS

EP/LC

EP/ML









30 min

30 min

30 min

30 min

HS

EP

ML

JN

0.5-1.5*

0.5-1.5*

0.5-1.5*

0.5-1.5*

9/9/2016 JN

9/7/2016 LC

15

14

13

JW/LC

EP/LC

LC/HS







9/12/2016 LC

 30 min JW

JN



0.5-1.5*

0.5-1.5*

0.5-1.5*

9/6/2016 JW

9/3/2016 ML

9/4/2016 EP

9

10

11 EP/ML

EP/ML

ML/HS

ML/HS 





0.5-1.5*

0.5-1.5*

0.5-1.5*

0.5-1.5*

HS

ML

HS

EP

9/2/2016 HS

8/30/2016 JN

8/31/2016 HS

7

8

5

6

EP/ML

HS/LC

JN/HS

JW/EP







45 min

1

1

1

1 30 min

ML

HS

JN

DayDate Time Technicians Chem 
Cart Used

0 ML/JW/HS/EP -

Sample Pre-Aeration 
Time

Feeding Rate (mL)

8/28/2016 JW

8/29/2016 JW

8/26/2016 HS

8/27/2016 LC

1

2

3

4

HS/LC

EP/LC

ML/EP

JN/JW

8/25/2016 JN

-



-

-

9/1/2016 LC

12

HS

9/5/2016 ML

9/8/2016 -

9/13/2016 JW

9/16/2016 HS

1

-

-

-

-

ML



Fathead Minnow Biology Data

Method FMD 32 Day ELS Client NAU104 Reference 16-1051 16-1052 16-1053 16-1054 Copper Treated

Control hatching success must be >66% (≥10 per replicate). Post hatch survival must be >70%. 

replicate
Alive 

Embryos
Dead 

Embryos 
Alive 

Embryos
Dead 

Embryos 
Alive 

Embryos
Dead 

Embryos 
Alive 

Embryos
Dead 

Embryos 
Alive 

Embryos
Dead 

Embryos 

a 15 0 15 0 15 0 15 0 15 0

b 14 1 15 0 13 2 13 2 13 2

c 14 1 14 1 14 1 14 1 14 1

d 14 1 15 0 15 0 15 0 14 1

e 30 0 30 0 30 0 30 0 29 1

f 30 0 28 2 29 1 30 0 29 1

replicate
Alive 

Embryos
Dead 

Embryos 
Alive 

Embryos
Dead 

Embryos 
Alive 

Embryos
Dead 

Embryos 
Alive 

Embryos
Dead 

Embryos 

a 14 1 15 15 0 15 15 0 15 15 0 15

b 14 0 15 15 0 15 13 0 15 13 0 15

c 13 1 15 14 0 15 14 0 15 12 2 15

d 14 0 15 15 0 15 15 0 15 15 0 15

e 30 0 30 0 29 1 30 0

f 30 0 28 0 28 1 29 1

replicate
Alive 

Embryos
Dead 

Embryos 

a 14 1 15

b 12 1 15

c 14 0 15

d 12 2 15

e 29 0

f 28 1

Number of Alive Embryos and Hatched Organisms 

Number of Alive Embryos and Hatched Organisms 

Day 2 - Poor looking and dead embryos in replicates a, b, c and d are replaced with healthy embryos from replicates e and f. Replicates e and f are discarded after day 2 
Comments/Observations: 

Day 2

Cull to 15 

Day 2

Cull to 15 

16-1053
Day 2

Cull to 15 

16-1054

16-105416-105316-105216-1051
Day 1 Day 1 Day 1 Day 1 

Cull to 15 

Day 2
LAB CTL 16-1051

Day 2

Cull to 15 

16-1052

Day 1 
LAB CTL

Comments/Observations: 



Fathead Minnow Biology Data

Method FMD 32 Day ELS Client NAU104 Reference 16-1051 16-1052 16-1053 16-1054 Copper Treated

replicate
Alive 

Embryos
Alive 

Hatched
Alive 

Embryos
Alive 

Hatched
Alive 

Embryos
Alive 

Hatched
Alive 

Embryos
Alive 

Hatched
Alive 

Embryos
Alive 

Hatched

a 13 2 9 5 11 4 11 4 10 5

b 13 2 8 6 13 2 12 3 15 0

c 14 1 10 5 12 3 5 10 7 8

d 9 5 8 7 13 2 10 5 12 3

replicate
Alive 

Embryos
Alive 

Hatched
Alive 

Embryos
Alive 

Hatched
Alive 

Embryos
Alive 

Hatched
Alive 

Embryos
Alive 

Hatched
Alive 

Embryos
Alive 

Hatched

a - 15 - 15 1 14 - 15 - 13

b - 15 - 13 - 15 1 14 - 15

c 1 14 - 15 - 15 - 15 - 13

d 3 11 - 15 2 13 - 15 4 11

replicate

a

b

c

d

replicate

a

b

c

d

Comments/Observations: 1054 D- four dead partially hatched, bracketed # indicates number of fish displaying atypical swimming behaviour

Day 6 Day 6 Day 6 Day 6 Day 6 

Alive Hatched 

15

14

15

13

Alive Hatched 

14

13

14

Day 5 Day 5 Day 5 Day 5 Day 5 

Comments/Observations: CTL C- one dead partially hatched; CTL D- three dead partially hatched; 1052 A- one partially hatched; 1052 D- two  partially hatched; 1053 B- dead embryo, 1054 D- four 
fish partially unhatched, bracketed # indicates number of fish displaying atypical swimming behaviour

14

11

14 (1)*

15

Alive Hatched Alive Hatched 

15 (1)

13

15

15

Alive Hatched 

14

15

15 (1)

15*

Alive Hatched 

15

14

Comments/Observations: 1051 B- 1 dead embryo; 1054 A- two dead hatched; 1054C- 2 dead embryos

LAB CTL 16-1051 16-1052 16-1053 16-1054

Day 4 Day 4 Day 4 Day 4 Day 4

Day 3 
LAB CTL 16-1051 16-1052 16-1053 16-1054

Comments/Observations: CTL TAP D- 1 dead embryo; 1051 AB-1 dead embryo 

LAB CTL 16-1051 16-1052 16-1053 16-1054

Number of Alive Embryos and Hatched Organisms 

Day 3 Day 3 Day 3 Day 3 

11

Alive Hatched 

14

12

13 (1)

14

LAB CTL 16-1051 16-1052 16-1053 16-1054

15

15

Alive Hatched 

13

15

13

15*

Alive Hatched 

8

15 (1)

13

11

Alive Hatched 

14

14

14

15



Fathead Minnow Biology Data

Method FMD 32 Day ELS Client NAU104 Reference: 16-1051 16-1052 16-1053 16-1054 Copper Treated

replicate

a

b

c

d

replicate

a

b

c

d

replicate

a

b

c

d

replicate

a

b

c

d

Day 10 Day 10 Day 10 

Alive Hatched 

14

13

14

11

Alive Hatched 

14

12

12 (1)

14

Alive Hatched 

12

14

14

13 (1)

Alive Hatched 

15

14

15

13

Alive Hatched 

5

14

Day 9 Day 9 
LAB CTL 16-1051

LAB CTL 16-1051 16-1052 16-1053 16-1054

Day 9 

11 14 13 (1) 13

12

11

16-1054
Day 9 

Comments/Observations: bracketed # indicates number of fish displaying atypical swimming behaviour

Number of Alive Embryos and Hatched Organisms 

Day 8 Day 8 Day 8 Day 8 Day 8 

Comments/Observations: bracketed # indicates number of fish displaying atypical swimming behaviour

LAB CTL 16-1051 16-1052 16-1053 16-1054

15 (1)

13

Alive Hatched 

6

15 (1)

13

1111

Alive Hatched 

14

Day 7 Day 7
LAB CTL 16-1051 16-1052 16-1053 16-1054

Day 9 
16-1052

Comments/Observations: All jars fed 1.5 mL, except 1054 A- 0.5 mL, bracketed # indicates number of fish displaying atypical swimming behaviour

Day 7 Day 7 Day 7

16-1053

Alive Hatched 

14

13

14

Alive Hatched 

15

14

15

12

13 (1)

14

Alive Hatched 

14 (1)

14

14

14 (1)

Alive Hatched 

5

14

11

Alive Hatched 

14

12

13 (1)

14

Alive Hatched 

14 (1)

14

14

14 (1)

Alive Hatched 

15

14

15

13

Alive Hatched 

14

13

14

Alive Hatched 

14

12

12(1)

Alive Hatched 

13 (1)

14

14

Alive Hatched 

15

14

15

Alive Hatched 

5

15

13

11

Alive Hatched 

14

13

Day 10 Day 10 

Comments/Observations:  bracketed # indicates number of fish displaying atypical swimming behaviour

11

11



Fathead Minnow Biology Data

Method FMD 32 Day ELS Client NAU104 Reference 16-1051 16-1052 16-1053 16-1054 Copper Treated

replicate

a

b

c

d

replicate

a

b

c

d

replicate

a

b

c

d

replicate

a

b

c

d

Day 14 Day 14 Day 14 Day 14 Day 14

Comments/Observations: 

Alive Hatched 

14

13

14

11

Alive Hatched 

12

12

11

14

Alive Hatched 

12

14

14

12

Alive Hatched 

15

LAB CTL 16-1051 16-1052 16-1053 16-1054

Comments/Observations: bracketed # indicates number of fish displaying atypical swimming behaviour

LAB CTL 16-1051 16-1052 16-1053 16-1054

Day 13 Day 13 Day 13 Day 13 Day 13

11 14 12 13

11

11

Day 12 Day 12 Day 12 Day 12 Day 12

Comments/Observations: bracketed # indicates number of fish displaying atypical swimming behaviour

Alive Hatched 

14

13

14

11

Alive Hatched 

12

12

11

14

Alive Hatched 

12

14

14

12

Alive Hatched 

Comments/Observations: bracketed # indicates number of fish displaying atypical swimming behaviour

LAB CTL 16-1051 16-1052 16-1053 16-1054

Day 11 Day 11 Day 11 Day 11 Day 11

11 14 13 (1) 13

11

11

Number of Alive Embryos and Hatched Organisms 

Alive Hatched 

14

13

14

Alive Hatched 

12

12

12 (1)

Alive Hatched 

12

14

14

Alive Hatched 

15

14

15

Alive Hatched 

5

13

LAB CTL 16-1051 16-1052 16-1053 16-1054

15

14

15

13

Alive Hatched 

5 (1)

13

11

11

Alive Hatched 

14

13

14

Alive Hatched 

12

12

11

Alive Hatched 

12

14

14

Alive Hatched 

15

14

15

Alive Hatched 

5 (1)

13

14

15

13

Alive Hatched 

4

12

11

11



Fathead Minnow Biology Data

Method FMD 32 Day ELS Client NAU104 Reference 16-1051 16-1052 16-1053 16-1054 Copper Treated

replicate

a

b

c

d

replicate

a

b

c

d

replicate

a

b

c

d

replicate

a

b

c

d 11

Alive Hatched 

12

12

11

14

14

14

12

15

Comments/Observations: 

12

11

11

Alive Hatched 

14

13

14

Day 16 Day 16 Day 16 Day 16 Day 16

Comments/Observations: 

11 14 12 13

11

11

Alive Hatched 

14

13

14

4

12

Comments/Observations: 

LAB CTL 16-1051 16-1052 16-1053 16-1054

Day 15 Day 15 Day 15 Day 15 Day 15

11 14 12 13

11

11

Alive Hatched 

14

13

14

12

12

11

Number of Alive Embryos and Hatched Organisms 
LAB CTL 16-1051 16-1052 16-1053 16-1054

Alive Hatched Alive Hatched 

12

14

14

Alive Hatched 

13

14

15

Alive Hatched 

4

12

Alive Hatched 

12

12

11

Alive Hatched 

12

14

14

Alive Hatched 

13

13

15

Alive Hatched 

Alive Hatched 

14

13

Alive Hatched 

12

12

Alive Hatched 

12

14

Alive Hatched 

13

13

Alive Hatched 

4

12

LAB CTL 16-1051 16-1052 16-1053 16-1054
Day 17 Day 17 Day 17 Day 17 Day 17

Alive Hatched 

12

14

14

12

Alive Hatched 

13

13

15

13

Alive Hatched 

4

1113

11

Day 18 Day 18 Day 18 Day 18 Day 18 

Comments/Observations: 

LAB CTL 16-1051 16-1052 16-1053 16-1054

14

11

11



Fathead Minnow Biology Data

Method FMD 32 Day ELS Client NAU104 Reference 16-1051 16-1052 16-1053 16-1054 Copper Treated

replicate

a

b

c

d

replicate

a

b

c

d

replicate

a

b

c

d

replicate

a

b

c

d

Day 22 Day 22 Day 22 Day 22 Day 22

Comments/Observations: 

Alive Hatched 

14

13

14

11

Alive Hatched 

12

14

14

12

Alive Hatched 

12

12

11

14

Alive Hatched 

13

13

15

13

LAB CTL 16-1051 16-1052 16-1053 16-1054

Comments/Observations: New feeding reigime: CTL- 2 mL; 1051- 2 mL; 1052- 2 mL; 1054 BCD- 2 mL, A- 0.5 mL, bracketed # indicates number of fish displaying atypical swimming behaviour

LAB CTL 16-1051 16-1052 16-1053 16-1054

Day 21 Day 21 Day 21 Day 21 Day 21

11 14 (1) 12 13

11

11

Day 20 Day 20 Day 20 Day 20 Day 20

Comments/Observations: 

Alive Hatched 

14

13

14

11

Alive Hatched 

12

12

11

14

Alive Hatched 

12

14

14

12

Alive Hatched 

13

13

15

13

Alive Hatched 

16-1053 16-1054

Day 19 Day 19 Day 19 Day 19 Day 19

4

12

11

11

13

15

13

Alive Hatched 

14

13

14

Alive Hatched 

12

14

14

12

Alive Hatched 

13

Alive Hatched 

Number of Alive Embryos and Hatched Organisms 
LAB CTL 16-1051 16-1052 16-1053 16-1054

14

11

Alive Hatched 

12

12

11

4

12

11

11

Comments/Observations: 

LAB CTL 16-1051 16-1052

Alive Hatched 

14

13

14

Alive Hatched 

12

12

11

Alive Hatched 

12

14

14

Alive Hatched 

13

13

15

Alive Hatched 

4

12

Alive Hatched 

4

12

11

11



Fathead Minnow Biology Data

Method FMD 32 Day ELS Client NAU104 Reference 16-1051 16-1052 16-1053 16-1054 Copper Treated

replicate

a

b

c

d

replicate

a

b

c

d

replicate

a

b

c

d

replicate

a

b

c

d

14

11

10

14

12

12

Comments/Observations: 

Day 26 Day 26 Day 26 Day 26 Day 26

Comments/Observations: 

LAB CTL 16-1051

Day 24 Day 24 Day 24 Day 24 Day 24

Comments/Observations: 

11 14 12 13

11

11

Alive Hatched 

14

13

14

Alive Hatched 

12

12

11

Comments/Observations: Test vessels put on aeration.

LAB CTL 16-1051 16-1052 16-1053 16-1054

Day 23 Day 23 Day 23 Day 23 Day 23

11 14 12 13

11

11

Alive Hatched 

14

13

14

Alive Hatched 

12

Number of Alive Embryos and Hatched Organisms 
LAB CTL

11

Alive Hatched 

12

14

14

Alive Hatched 

13

13

15

Alive Hatched 

4

12

16-1051 16-1052 16-1053 16-1054

12

Alive Hatched 

12

14

14

Alive Hatched 

13

13

15

Alive Hatched 

4

12

Alive Hatched 

14

13

Alive Hatched 

12

12

Alive Hatched 

12

14

Alive Hatched 

13

13

LAB CTL 16-1051 16-1052 16-1053 16-1054
Day 25 Day 25Day 25 Day 25 Day 25

Alive Hatched 

14

Alive Hatched 

13

15

13

Alive Hatched 

4

12

11

11

16-1053 16-105416-1052

13

Alive Hatched 

4

12

11

11

13

14

11

Alive Hatched 

12

12

10

14

Alive Hatched 

12

14

12

12

13

15



Fathead Minnow Biology Data

Method FMD 32 Day ELS Client NAU104 Reference 16-1051 16-1052 16-1053 16-1054 Copper Treated

replicate

a

b

c

d

replicate

a

b

c

d

replicate

a

b

c

d

replicate

a

b

c

d

14

13

14

Alive Hatched 

12

12

10

Alive Hatched 

Day 30 Day 30 Day 30 Day 30 Day 30

Comments/Observations: 

Alive Hatched 

14

13

14

11

Alive Hatched 

12

12

10

14

Alive Hatched 

12

14

12

12

13

15

12

Alive Hatched 

4

12

11

11

LAB CTL 16-1051 16-1052 16-1053 16-1054

Comments/Observations: 

LAB CTL 16-1051 16-1052 16-1053 16-1054

Day 29 Day 29 Day 29 Day 29 Day 29

11 14 12

Day 27 Day 27 Day 27 Day 27 Day 27

14

13

14

11

12

12

10

Alive Hatched Alive Hatched Alive Hatched 

4

12

11

11

Alive Hatched 

13

13

15

12

16-1051 16-1052 16-1053 16-1054

16-1052 16-1053 16-1054
Day 28 Day 28 Day 28 Day 28

Alive Hatched 

Day 28

Comments/Observations: 

Alive Hatched 

14

13

14

11

Alive Hatched 

12

12

10

14

Alive Hatched 

12

14

12

12

Alive Hatched 

13

Alive Hatched 

13

13 12

12

11

11

12

14

12

Alive Hatched 

13

13

15

Alive Hatched 

4

Alive Hatched 

4

12

Number of Alive Embryos and Hatched Organisms 
LAB CTL

14

Alive Hatched 

12

14

12

12

15

12

11

11

Comments/Observations: 

LAB CTL 16-1051



Fathead Minnow Biology Data

Method FMD 32 Day ELS Client NAU104 Reference 16-1051 16-1052 16-1053 16-1054 Copper Treated

replicate

a

b

c

d

replicate

a

b

c

d

Comments/Observations: 

11 14 12 12

11

11

13

14

12

10

Alive Hatched 

12

14

14

Alive Hatched 

12

16-1053 16-1054

Day 31 Day 31 Day 31 Day 31 Day 31

11 14 12 12

11

11

LAB CTL 16-1051 16-1052

Alive Hatched 

16-1053 16-1054

Alive Hatched 

1214

13

14

12

10

Alive Hatched 

12

Alive Hatched 

13

13

15

Alive Hatched 

4

12

Comments/Observations: 

12

14

12

Alive Hatched 

13

13

15

Alive Hatched 

4

12

Day 32 Day 32 Day 32 Day 32 Day 32

Alive Hatched 

Number of Alive Embryos and Hatched Organisms 
LAB CTL 16-1051 16-1052



Fathead Minnow Chemistry Data

Method FMD 32 Day ELS Client NAU104 Reference 16-1051 16-1052 16-1053 16-1054 Copper Treated

Conc. (%) LAB CTL 16-1051 16-1052 16-1053 16-1054 LAB CTL 16-1051 16-1052 16-1053 16-1054
Day

0 8.4 8.3 8.2 8.2 8.2 0

1 8.2 8.4 8.4 8.4 8.4 1 8.4 8.3 8.3 8.4 8.4

2 8.3 8.3 8.2 8.3 8.2 2 8.3 8.2 8.3 8.1 8.1

3 8.4 8.3 8.3 8.3 8.2 3 8.3 8.2 8.4 8.2 8.2

4 8.3 8.2 8.3 8.3 8.1 4 8.2 8.0 8.3 8.1 8.0

5 8.1 8.1 8.1 8.1 8.0 5 8.1 7.9 8.1 7.9 7.8

6 8.1 8.1 8.1 8.2 8.0 6 7.9 7.8 8.1 7.9 7.8

7 8.2 8.1 8.2 8.2 8.1 7 7.9 7.9 8.0 7.9 7.9

8 8.4 8.3 8.4 8.4 8.2 8 8.1 8.2 8.2 8.2 8.1

0 400 752 324 647 799 0

1 295 768 331 655 795 1 401 760 328 649 791

2 391 768 341 640 784 2 419 723 348 627 777

3 378 768 328 651 783 3 397 734 363 625 685

4 367 758 329 652 787 4 386 748 329 618 695

5 340 762 360 625 785 5 372 732 356 625 742

6 347 773 322 657 799 6 380 740 362 623 776

7 340 833 336 677 819 7 364 743 355 630 772

8 337 829 341 677 837 8 350 799 340 649 809

0 7.3 7.2 7.2 7.2 7.2 0

1 7.2 7.2 7.2 7.2 7.2 1 7.0 6.9 6.9 7.0 7.0

2 7.0 7.2 7.1 7.1 7.1 2 6.4 6.7 6.7 6.8 6.8

3 7.2 7.2 7.2 7.1 7.1 3 6.6 6.8 6.8 6.9 6.8

4 7.2 7.1 7.1 7.1 7.1 4 6.9 6.9 6.9 6.9 7.0

5 7.1 7.1 7.2 7.2 7.2 5 6.6 6.6 6.6 6.6 6.7

6 7.2 7.1 7.1 7.1 7.2 6 5.8 6.0 6.3 6.4 6.4

7 7.2 7.0 7.1 7.1 7.1 7 5.6 5.6 5.5 5.5 5.6

8 7.1 7.0 7.1 7.1 7.1 8 5.8 5.8 5.9 5.8 5.8

0 24 25 25 25 25 0

1 25 25 25 25 25 1 24 24 24 24 24

2 25 25 25 25 25 2 24 24 24 24 24

3 25 25 25 26 26 3 24 24 24 24 24

4 25 26 26 26 26 4 24 24 24 24 24

5 25 26 25 25 25 5 24 24 24 24 24

6 25 25 26 26 25 6 24 24 24 24 24

7 25 26 26 26 26 7 24 24 24 24 24

8 26 26 26 26 26 8 24 24 24 24 24

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

Dissolved Oxygen (mg/L) (60-100% saturation) Dissolved Oxygen (mg/L) (60-100% saturation)

Temperature (oC) Temperature (oC)

New Solutions Old Solutions

pH (units) pH (units)

Comments:

Conductance (µS/cm) Conductance (µS/cm)



Fathead Minnow Chemistry Data

Method FMD 32 Day ELS Client NAU104 Reference 16-1051 16-1052 16-1053 16-1054 Copper Treated

Conc. (%) LAB CTL 16-1051 16-1052 16-1053 16-1054 CTL 16-1051 16-1052 16-1053 16-1054
Day

9 8.3 8.2 8.3 8.3 8.2 9 7.9 8.0 8.1 8.0 8.0

10 8.2 8.2 8.4 8.0 8.2 10 7.9 8.0 8.1 8.0 8.0

11 8.3 8.2 8.3 8.3 8.1 11 7.9 8.0 8.1 8.0 8.1

12 8.3 8.2 8.3 8.3 8.1 12 8.0 8.0 8.2 8.1 8.1

13 8.1 8.1 8.1 8.2 8.0 13 7.8 6.9 8.0 7.9 7.9

14 8.3 8.2 8.3 8.3 8.1 14 7.8 8.0 8.2 8.1 8.1

15 8.3 8.2 8.3 8.3 8.2 15 8.1 8.0 8.2 8.1 8.1

16 8.3 8.3 8.4 8.4 8.2 16 7.9 8.1 8.2 8.1 8.1

17 8.3 8.3 8.3 8.3 8.1 17 8.0 8.0 8.2 8.1 8.1

9 331 834 337 679 819 9 350 795 348 681 819

10 331 831 339 660 814 10 363 824 339 660 819

11 330 829 336 673 812 11 339 820 344 637 805

12 331 830 337 674 812 12 338 794 348 651 803

13 373 940 381 764 919 13 396 910 390 726 908

14 379 979 371 782 979 14 374 894 401 740 904

15 373 972 372 769 964 15 417 937 424 750 941

16 371 969 373 775 966 16 379 922 420 745 942

17 367 970 373 778 968 17 384 954 386 755 974

9 7.2 7.1 7.1 7.1 7.1 9 5.9 5.9 5.9 6.0 6.0

10 7.2 7.1 7.1 7.1 7.1 10 6.3 6.3 6.3 6.4 6.3

11 7.2 7.2 7.2 7.1 7.1 11 6.4 6.0 6.0 6.1 6.1

12 7.2 7.1 7.1 7.1 7.1 12 6.3 6.3 6.3 6.3 6.4

13 7.3 7.1 7.1 7.1 7.1 13 6.2 6.2 6.2 6.2 6.2

14 7.2 7.1 7.1 7.1 7.1 14 5.5 5.5 5.6 5.6 5.7

15 7.2 7.2 7.2 7.2 7.2 15 6.2 6.3 6.2 6.1 6.0

16 7.2 7.2 7.2 7.1 7.1 16 6.2 6.2 6.1 6.1 6.3

17 7.2 7.2 7.2 7.1 7.2 17 6.3 6.3 6.2 6.3 6.3

9 25 26 26 26 26 9 24 24 24 24 24

10 25 26 26 26 26 10 24 24 24 24 24

11 25 25 25 26 26 11 24 24 24 24 24

12 25 26 26 26 26 12 24 24 24 24 24

13 24 26 26 26 26 13 24 24 24 24 24

14 25 26 26 26 26 14 24 24 24 24 24

15 24 25 25 25 25 15 24 24 24 24 24

16 25 25 25 26 26 16 24 24 24 24 24

17 25 25 25 26 25 17 24 24 24 24 24

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

Comments:

pH (units) pH (units)

Conductance (µS/cm) Conductance (µS/cm)

Dissolved Oxygen (mg/L) (60-100% saturation) Dissolved Oxygen (mg/L) (60-100% saturation)

Temperature (oC) Temperature (oC)

New Solutions Old Solutions



Fathead Minnow Chemistry Data

Method FMD 32 Day ELS Client NAU104 Reference 16-1051 16-1052 16-1053 16-1054 Copper Treated

Conc. (%) LAB CTL 16-1051 16-1052 16-1053 16-1054 CTL 16-1051 16-1052 16-1053 16-1054
Day

18 8.2 8.2 8.2 8.2 8.0 18 7.8 7.9 8.1 8.0 7.9

19 8.1 8.1 8.2 8.2 8.0 19 7.7 7.9 8.0 7.9 7.9

20 8.2 8.2 8.2 8.2 8.0 20 7.7 7.9 8.1 8.0 8.0

21 8.1 8.1 8.1 8.2 8.0 21 7.6 7.8 7.9 7.9 7.9

22 8.3 8.2 8.3 8.3 8.1 22 7.7 7.9 7.9 8.0 8.0

23 8.2 8.2 8.2 8.2 8.1 23 7.6 7.9 8.0 8.0 7.9

24 8.3 8.3 8.3 8.3 8.1 24 8.2 8.3 8.4 8.3 8.3

25 8.2 8.1 8.2 8.1 8.0 25 8.1 8.2 8.3 8.1 8.2

26 8.2 8.3 8.3 8.3 8.1 26 8.2 8.2 8.4 8.2 8.3

18 366 980 375 781 976 18 357 960 380 756 962

19 371 975 375 776 972 19 382 948 384 786 967

20 351 934 357 731 920 20 363 886 407 727 903

21 337 940 364 757 962 21 355 895 408 725 914

22 373 933 364 756 959 22 353 918 389 740 948

23 354 921 363 751 957 23 366 901 399 730 938

24 357 932 365 750 955 24 359 839 368 677 872

25 352 937 365 758 964 25 355 836 367 699 879

26 351 930 365 752 962 26 357 847 395 694 878

18 7.2 7.1 7.2 7.2 7.2 18 6.4 6.1 6.3 6.2 6.0

19 7.1 7.2 7.2 7.1 7.1 19 5.6 5.6 5.6 5.6 5.7

20 7.2 7.3 7.2 7.3 7.2 20 6.3 6.3 6.2 6.2 6.2

21 7.2 7.1 7.2 7.2 7.3 21 5.0 5.1 5.1 5.0 5.1

22 7.2 7.1 7.1 7.1 7.1 22 5.1 5.1 5.2 5.1 5.0

23 7.2 7.1 7.1 7.1 7.1 23 5.0 4.9 5.1 5.2 5.2

24 7.1 7.2 7.1 7.1 7.1 24 7.3 7.1 7.1 7.1 7.2

25 7.1 7.2 7.2 7.1 7.1 25 7.2 7.2 7.2 7.2 7.2

26 7.1 7.2 7.1 7.1 7.1 26 7.2 7.2 7.2 7.2 7.2

18 25 26 25 25 25 18 24 24 24 24 24

19 25 25 25 26 26 19 24 24 24 24 24

20 25 24 25 24 25 20 24 24 24 24 24

21 25 26 25 25 24 21 24 24 24 24 24

22 25 26 26 26 26 22 24 24 24 24 24

23 25 26 26 26 26 23 24 24 24 24 24

24 26 25 26 26 26 24 24 24 24 24 24

25 26 25 25 26 26 25 24 24 24 24 24

26 26 25 26 26 26 26 25 25 25 25 25

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

Dissolved Oxygen (mg/L) (60-100% saturation) Dissolved Oxygen (mg/L) (60-100% saturation)

Temperature (oC) Temperature (oC)

Comments: Day 23- all jars put on aeration

New Solutions Old Solutions

pH (units) pH (units)

Conductance (µS/cm) Conductance (µS/cm)



Fathead Minnow Chemistry Data

Method FMD 32 Day ELS Client NAU104 Reference 16-1051 16-1052 16-1053 16-1054 Copper Treated

Conc. (%) LAB CTL 16-1051 16-1052 16-1053 16-1054 CTL 16-1051 16-1052 16-1053 16-1054
Day

27 8.3 8.1 8.2 8.2 8.1 27 8.2 8.3 8.5 8.2 8.3

28 8.2 8.1 8.2 8.2 8.2 28 8.1 8.2 8.4 8.2 8.2

29 8.1 8.0 8.2 8.1 8.1 29 8.0 8.2 8.3 8.2 8.2

30 8.2 8.1 8.3 8.2 8.1 30 8.1 8.2 8.3 8.2 8.2

31 8.3 8.2 8.3 8.3 8.3 31 8.1 8.3 8.2 8.2 8.3

32 32 8.1 8.2 8.3 8.2 8.2

27 352 950 371 766 972 27 375 850 379 722 893

28 352 949 364 767 802 28 383 865 400 690 884

29 363 943 366 761 801 29 369 849 370 713 803

30 354 948 357 758 796 30 356 850 409 705 747

31 335 949 360 758 789 31 374 839 351 512 743

32 32 336 857 459 629 762

27 7.2 7.1 7.1 7.1 7.1 27 7.1 7.1 7.1 7.2 7.2

28 7.2 7.1 7.1 7.1 7.1 28 7.2 7.1 7.2 7.2 7.2

29 7.1 7.1 7.1 7.1 7.1 29 7.1 7.0 7.1 7.1 7.1

30 7.2 7.1 7.1 7.1 7.2 30 7.2 7.2 7.2 7.2 7.2

31 7.2 7.2 7.2 7.2 7.2 31 7.2 7.2 7.2 7.2 7.2

32 32 7.2 7.2 7.2 7.2 7.2

27 25 26 26 26 26 27 25 25 25 25 25

28 25 26 26 26 26 28 25 25 25 25 25

29 26 26 26 26 26 29 25 25 25 25 25

30 25 26 26 26 25 30 25 25 25 25 25

31 25 25 25 25 25 31 25 25 25 25 25

32 32 25 25 25 25 25

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

Comments:

Temperature (oC)Temperature (oC)

Dissolved Oxygen (mg/L) (60-100% saturation)Dissolved Oxygen (mg/L) (60-100% saturation)

Conductance (µS/cm)Conductance (µS/cm)

pH (units)pH (units)

Old SolutionsNew Solutions



Fathead Minnow Termination Data 

Method FMD 32 Day ELS Client NAU104 Reference 16-1051 16-1052 16-1053 16-1054 Copper Treated

Conc. 

LAB CTL

Fish 
Length 
(mm) 

Fish 
Length 
(mm) 

Fish 
Length 
(mm) 

Fish 
Length 
(mm) 

1 9 1 8 1 9 1 10

2 8 2 9 2 10 2 9

3 9 3 9 3 7 3 8

4 9 4 8 4 8 4 10

5 8 5 8 5 10 5 10

6 8 6 9 6 8 6 9

7 9 7 8 7 7 7 9

8 8 8 12 8 9 8 10

9 8 9 8 9 8 9 11

10 7 10 9 10 10 10 11

11 8 11 8 11 8 11 9

12 7 12 8 12 9 12 -

13 8 13 8 13 8 13 -

14 9 14 - 14 8 14 -

15 - 15 - 15 - 15 -

Fish 
Length 
(mm) 

Fish 
Length 
(mm) 

Fish 
Length 
(mm) 

Fish 
Length 
(mm) 

1 9 1 7 1 10 1 10

2 10 2 8 2 8 2 7

3 10 3 9 3 8 3 11

4 7 4 9 4 9 4 10

5 9 5 8 5 9 5 7

6 8 6 10 6 8 6 7

7 9 7 9 7 10 7 10

8 9 8 8 8 10 8 9

9 10 9 9 9 8 9 11

10 9 10 9 10 8 10 6

11 11 11 8 11 - 11 10

12 9 12 9 12 - 12 9

13 - 13 - 13 - 13 9

14 - 14 - 14 - 14 8

15 - 15 - 15 - 15 -

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

N

N

- - N

- - N

- - -

Comments: 

-

N -N

-

-

N N N

N

N N N

N N N

N N

Replicate # _______C________
Normal/ 

Abnormal 

-

Replicate # _______B________
Normal/ 

Abnormal 
N

N

N

N

N

N

N

N

N

N

N

N

-

N

N

N

N

N N

N

N

N

N

N

Normal/ 
Abnormal 

N

N

N

N

N

N

N

N

N

N

N N N

Normal/ 
Abnormal 

-

N

N

N

N

N

N

Normal/ 
Abnormal 

Normal/ 
Abnormal 

N N N

-

N

-

N N N

N

N

N

N

N

N N

Replicate # ______B_________ Replicate # ______C_________ Replicate # _______D________

N

N

N

N

N

N

N

Comments 

N

Normal/ 
Abnormal 

N

N

N

N

N

N

N

16-1051

Replicate # ______D_________
Normal/ 

Abnormal 

N

N

N

N

-

-

-

N

N

Replicate # ________A_______

Replicate # _______A________

N

N

N

-

N

N



Fathead Minnow Termination Data 

Method FMD 32 Day ELS Client NAU104 Reference 16-1051 16-1052 16-1053 16-1054 Copper Treated

Conc. 
16-1052

Fish Length 
(mm) 

Fish Length 
(mm) 

Fish Length 
(mm) 

Fish Length 
(mm) 

1 9 1 10 1 7 1 9

2 9 2 9 2 9 2 9

3 10 3 10 3 7 3 8

4 9 4 8 4 9 4 10

5 9 5 8 5 10 5 9

6 9 6 8 6 9 6 9

7 11 7 9 7 8 7 11

8 9 8 10 8 10 8 9

9 8 9 9 9 10 9 8

10 11 10 10 10 10 10 10

11 10 11 9 11 7 11 10

12 8 12 9 12 9 12 9

13 - 13 9 13 - 13 -

14 - 14 9 14 - 14 -

15 - 15 - 15 - 15 -

16-1053

Fish 
Length 
(mm) 

Fish 
Length 
(mm) 

Fish 
Length 
(mm) 

Fish 
Length 
(mm) 

1 10 1 11 1 7 1 9

2 9 2 7 2 10 2 10

3 8 3 8 3 8 3 9

4 9 4 7 4 9 4 9

5 9 5 9 5 7 5 9

6 8 6 7 6 9 6 10

7 8 7 9 7 8 7 10

8 8 8 9 8 9 8 10

9 10 9 7 9 9 9 10

10 8 10 7 10 10 10 9

11 8 11 8 11 8 11 11

12 9 12 10 12 8 12 10

13 9 13 10 13 9 13 -

14 - 14 - 14 9 14 -

15 - 15 - 15 9 15 -- - N -

Comments:

N N N N

N N N -

- - N -

N N N N

N N N N

N N N N

N N N N

N N N N

N N N N

N N N N

N N N N

N N N N

Normal/ 
Abnormal 

Normal/ 
Abnormal 

Normal/ 
Abnormal 

Normal/ 
Abnormal 

N N N N

N N N N

- - - -

Replicate # _______A________ Replicate # _______B________ Replicate # ______C_________ Replicate # ______D_________

N N N N

- N - -

- N - -

Comments 

N N N N

N N N N

N N N N

N N N N

N N N N

N N N N

N N N N

N N N N

N N N N

Normal/ 
Abnormal 

Normal/ 
Abnormal 

Normal/ 
Abnormal 

Normal/ 
Abnormal 

N N N N

N N N N

Replicate # ______A_________ Replicate # ______B_________ Replicate # _______C________ Replicate # ______D_________

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



Fathead Minnow Termination Data 

Method FMD 32 Day ELS Client NAU104 Reference 16-1051 16-1052 16-1053 16-1054 Copper Treated

Conc. 
16-1054

Fish 
Length 
(mm) 

Fish 
Length 
(mm) 

Fish 
Length 
(mm) 

Fish 
Length 
(mm) 

1 10 1 8 1 12 1 8

2 11 2 10 2 9 2 8

3 10 3 8 3 10 3 11

4 11 4 9 4 7 4 10

5 - 5 9 5 8 5 9

6 - 6 9 6 9 6 9

7 - 7 7 7 8 7 8

8 - 8 8 8 10 8 8

9 - 9 8 9 9 9 10

10 - 10 9 10 10 10 8

11 - 11 8 11 7 11 8

12 - 12 9 12 - 12 -

13 - 13 - 13 - 13 -

14 - 14 - 14 - 14 -

15 - 15 - 15 - 15 -

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

Test Termination 

Comments 

- - - -

- - - -

- - - -

- N N N

- N N N

- N - -

- N N N

- N N N

- N N N

N N N N

- N N N

- N N N

N N N N

N N N N

N N N N

Replicate # _____A__________ Replicate # _____B__________ Replicate # _____C__________ Replicate # _____D__________
Normal/ 

Abnormal 
Normal/ 

Abnormal 
Normal/ 

Abnormal 
Normal/ 

Abnormal 



Organism Weights 
Bench Sheet

Method: FMD 32 Day Client: NAU104 Reference: 16-1051 16-1052 16-1053 16-1054  

Initial Weight (mg) (dried pan)
Date: 9/8/2016 Initials: JW Balance: Mettler #1

Conc. LAB CTL 16-1051 16-1052 16-1053 16-1054

Replicate
a 1000.16 990.03 1035.72 1000.48 1004.00
b 1005.25 1009.39 1021.07 1008.63 1003.25
c 1007.59 998.20 1011.22 1016.99 1016.20
d 1023.64 992.29 998.27 1023.55 1015.06
e

Final Weight (mg) (dried pan+organisms)
Date: 9/28/2016 Initials: JW Balance: Mettler #1

Conc. CTL- TAP 16-1051 16-1052 16-1053 16-1054

Replicate
a 1014.35 1004.27 1050.43 1010.80 1011.72
b 1018.11 1022.62 1034.99 1019.84 1014.79
c 1020.04 1015.89 1022.08 1029.42 1031.30
d 1041.06 1008.01 1012.74 1035.36 1029.74
e

Comments:

CTLD good
1051C 15.95mg

Weight Checks- organisms removed from pan and reweighed, as initital caluclations did not make 
sense



Organism Weights 
Bench Sheet

Method: FMD 32 Day Client: NAU104 Reference: 16-1051 16-1052 16-1053 16-1054 Copper Treated

Organism weight per replicate (mg)
Dose LAB CTL 16-1051 16-1052 16-1053 16-1054

replicate
a 14.19 14.24 14.71 10.32 7.72
b 12.86 13.23 13.92 11.21 11.54
c 12.45 15.95 10.86 12.43 15.10
d 17.42 15.72 14.47 11.81 14.68
e

Dry Weight per Fish (mg)
Dose CTL- TAP 16-1051 16-1052 16-1053 16-1054

replicate
a 1.01 1.19 1.23 0.79 1.93
b 0.99 1.10 0.99 0.86 0.96
c 0.89 1.60 0.91 0.83 1.37
d 1.58 1.12 1.21 0.98 1.33

Average 1.12 1.25 1.08 0.87 1.40

*1051C organisms were removed from pan and weighed separately, as initial dry weight calculations did 
not make sense



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 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: 20160829FM 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

no chemicals were added to the dilution water
pH (units): 7.2

conductance (µS/cm): 381
dissolved oxygen (mg/L): 6.5

NH4
+ (mg/L): <0.1

hardness (mg CaCO3/L): 194
alkalinity (mg CaCO3/L): 137

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

toxicant Sodium Chloride (NaCl)
started on 2016/08/29 ended on 2016/09/05

Result (7 d LC50): 2.84 log (mg NaCl/L); geometric mean
Confidence Limits (95%) lower 2.80 upper 2.89

mean 2.82 sd 0.08 cv(%): 11.6
lower upper

warning limits (±2 sd) 2.66 2.97 (95% confidence limits)
control limits (±3 sd) 2.59 3.04 (99% confidence limits)

started on 2016/08/29 ended on 2016/09/05
Result (7 d IC25): 2.73 log (mg NaCl/L); geometric mean

Confidence Limits (95%) lower 2.69 upper 2.76

mean 2.65 sd 0.13 cv(%): 20.3
lower upper

warning limits (±2 sd) 2.39 2.92 (95% confidence limits)
control limits (±3 sd) 2.26 3.05 (99% confidence limits)

notes: sd, standard deviation; cv, coefficient of variance; N/A, could not be calculated

Mortality
Current Test 
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Biomass

Historical Values
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APPENDIX E – Chain-of-Custody Forms 





























































 
 

 

 
 
 
 
 
 
 
 

END OF REPORT 



2016 CHRONIC TOXICITY TESTING PROGRAM 

 

March 2017 
Report No. 1523293-3200-3201 92 

 

Appendix B-4 Fourth Quarter 2016 Results: Toxicity testing on Elk Valley samples with Ceriodaphnia 
dubia, Pseudokirchneriella subcapitata, Hyalella azteca and Pimephales promelas 
 
   



8664 Commerce Court, Burnaby, BC V5A 4N7 

Toxicity testing on Elk Valley samples 
with Ceriodaphnia dubia, 

Pseudokirchneriella subcapitata, 
Hyalella azteca, Pimephales promelas 

and Oncorhynchus mykiss 
Fourth Quarter 2016 Results 

Final Report 

March 29, 2017

Submitted to: Teck Coal Ltd. 
Sparwood, BC 



    
 

 
WO#161117 - 161121 Nautilus Environmental Company Inc. i 

 
 

TABLE OF CONTENTS 

Page 

Signature Page ................................................................................................................................................................ iii 

Summary ........................................................................................................................................................................... iv 

1.0 Introduction ........................................................................................................................................................... 1 

2.0 Methods .................................................................................................................................................................. 4 

3.0 Results .................................................................................................................................................................... 10 

4.0 QA/QC.................................................................................................................................................................... 17 

5.0 References ............................................................................................................................................................ 19 
 

List of Tables 

Table 1. Summary of toxicity testing program. ....................................................................................... 2 
Table 2. Test conditions: Ceriodaphnia dubia survival and reproduction single 

concentration test. ............................................................................................................................ 5 
Table 3. Test conditions: Pseudokirchneriella subcapitata growth inhibition single 

concentration test. ............................................................................................................................ 6 
Table 4. Test conditions: Hyalella azteca survival and growth single concentration test. ...... 7 
Table 5. Test conditions: Pimephales promelas survival and growth single 

concentration test. ............................................................................................................................ 8 
Table 6. Test conditions: Oncorhynchus mykiss embryo-alevin test. .............................................. 9 
Table 7. Results: Ceriodaphnia dubia survival and reproduction test. .......................................... 13 
Table 8. Results: Pseudokirchneriella subcapitata growth inhibition test. ................................... 14 
Table 9. Results: Hyalella azteca survival and growth test. .............................................................. 14 
Table 10. Results: Pimephales promelas survival and growth test (untreated samples). ......... 15 
Table 11. Results: Pimephales promelas survival and growth test (copper amended 

samples). ............................................................................................................................................. 15 
Table 12. Results: Oncorhynchus mykiss embryo-alevin test. ............................................................ 16 
Table 13. Reference toxicant test results. .................................................................................................. 18 

 



    
 

 
WO#161117 - 161121 Nautilus Environmental Company Inc. ii 

 

 List of Figures 

Figure 1. Chronic toxicity monitoring locations. ...................................................................................... 3 
 

 

List of Appendices 

APPENDIX A – Ceriodaphnia dubia Toxicity Test Data 
APPENDIX B – Pseudokirchneriella subcapitata Toxicity Test Data 
APPENDIX C – Hyalella azteca Toxicity Test Data 
APPENDIX D – Pimephales promelas Toxicity Test Data 
APPENDIX E – Oncorhynchus mykiss (rainbow trout) Toxicity Test Data 
APPENDIX F – Chain-of-Custody Forms 
 
 
 
 
 
 
 

 



    
 

 
WO#161117 - 161121 Nautilus Environmental Company Inc. iii 

SIGNATURE PAGE 

 
 

         
Report By:  Reviewed By:  

 Krysta Pearcy, R.P.Bio.  James Elphick, R.P.Bio. 
 Laboratory Coordinator  Environmental Toxicologist 

 
 
This report has been prepared by Nautilus Environmental Company Inc. based on data and/or 
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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 fourth quarter of 2016 
are provided in the tables below.  
  

Sample and Test Type Information 

Sample IDs FR_UFR1 (site control), GH_ER2 (site control)*, FR_FCP1, GH_FR1, 
GH_ERC*, EV_MC2*, EV_HC1*, CM_MC2 and LC_LCDSSLCC* 

Sample collection dates October 17, 25 and November 1, 8 and 15, 2016  
Sample receipt dates October 18, 26 and November 2, 9 and 16, 2016 

Sample receipt temperatures Ranged from 2.0 to 13.0°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 
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Summary of Results 

Endpoint 

Mean ± SD 

Laboratory 
Control 

FR_UFR1 
(Site 

Control) 

GH_ER2 
(Site 

Control) 
FR_FRCP1 GH_FR1 GH_ERC EV_MC2 EV_HC1 CM_MC2 LC_LCDSSLCC 

C. dubia           

Survival (%) 100 100 100 100 100 100 100 100 100 100 

Reproduction 22.5 ± 2.7 20.7 ± 2.5 21.3 ± 3.9 14.1 ± 4.5* α β 18.6 ± 2.8 18.9 ± 4.0 14.9 ± 5.4* α β 19.8 ± 2.9 15.3 ± 4.5* α β 21.2 ± 4.0 

P. subcapitata           

Cell Yield  

(x 104 cells/mL) 
30.9 ± 1.5 154.3 ± 9.5 152.0 ± 8.1 141.0 ± 2.9 α β 158.5 ± 1.9 156.8 ± 10.4 166.3 ± 2.2 157.8 ± 2.2 156.0 ± 10.1 156.0 ± 4.5 

H. azteca           

Survival (%) 98.0 ± 4.5 94.0 ± 5.5 NT 94.0 ± 8.9 86.0 ± 20.7 NT NT NT 98.0 ± 4.5 NT 

Dry weight (mg) 0.63 ± 0.03 0.71 ± 0.07 NT 0.60 ± 0.08 α 0.58 ± 0.23 NT NT NT 0.71 ± 0.05 NT 

P. promelas (untreated)          

Hatch (%) 100 ± 0.0 100 ± 0.0 NT 100 ± 0.0 98.3 ± 3.3 NT NT NT 100 ± 0.0 NT 

Survival (%) 90.0 ± 3.8 25.0 ± 10.0 * NT 16.7 ± 17.6 * 35.0 ± 16.7 * NT NT NT 76.7 ± 11.6 * NT 

Biomass (mg) 0.71 ± 0.02 0.28 ± 0.02 * NT 0.24 ± 0.17 * 0.44 ± 0.13 * NT NT NT 0.65 ± 0.03 NT 

Length (mm) 8.1 ± 0.2 9.2 ± 1.2 NT 10.6 ± 3.0 9.3 ± 0.8 NT NT NT 8.4 ± 0.4 NT 

Normal 
development (%) 100 ± 0.0 91.7 ± 16.7 NT 100 ± 0.0 100 ± 0.0 NT NT NT 95.4 ± 9.1 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 GH_ERC EV_MC2 EV_HC1 CM_MC2 LC_LCDSSLC

C 

P. promelas (copper amended)          

Hatch (%)  100 ± 0.0 100 ± 0.0 NT 96.7 ± 3.8 98.3 ± 3.3 NT NT NT 100 ± 0.0 NT 

Survival (%)  91.7 ± 3.3 53.3 ± 9.4 * NT 80.0 ± 9.4 81.7 ± 8.4 NT NT NT 96.7 ± 3.8 NT 

Biomass (mg)  0.73 ± 0.02 0.42 ± 0.07 * NT 0.69 ± 0.06 0.67 ± 0.06 NT NT NT 0.67 ± 0.03 NT 

Length (mm)  7.7 ± 0.2 7.5 ± 0.2 NT 7.9 ± 0.4 7.8 ± 0.2 NT NT NT 7.9 ± 0.1 NT 

Normal 
development (%)  98.1 ± 3.8 100 ± 0.0 NT 100 ± 0.0 100 ± 0.0 NT NT NT 100 ± 0.0 NT 

O. mykiss           

Survival (%) 93.3 ± 6.1 85.0 ± 4.3 89.2 ± 5.0 50.0 ± 6.8 * α β 41.4 ± 18.3 * α β 91.7 ± 5.8 81.6 ± 8.5 * 56.3 ± 15.1 * α β 81.4 ± 14.9 * 64.5 ± 7.4 * α β 

Viability (%) 90.0 ± 6.1 81.7 ± 1.9 87.5 ± 6.3 49.1 ± 5.2 * α β 41.4 ± 18.3 * α β 91.7 ± 5.8 79.0 ± 6.5 * 53.0 ± 12.4 * α β 75.4 ± 13.2 * β 62.8 ± 8.6 * α β 

Length (mm) 19.8 ± 0.2 20.0 ± 0.1 20.0 ± 0.3 19.5 ± 0.3 19.4 ± 0.9 19.2 ± 0.6 α 20.1 ± 0.2 19.3 ± 0.4 20.2 ± 0.2 20.6 ± 0.2 

Wet weight (mg) 82.8 ± 0.7 85.0 ± 2.1 85.2 ± 2.6 82.8 ± 2.5 86.8 ± 0.3 85.2 ± 3.5 91.2 ± 3.2 86.3 ± 2.3 90.9 ± 2.1 96.2 ± 8.8 

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 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 or in 200-L plastic drums.  Samples were received at temperatures ranging from 2.0 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, 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. 
  



 
 

 
WO#161117 - 161121  Nautilus Environmental Company Inc. 2 

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 17, 25 and November 1, 8 
and 15, 2016  
 

GH_ER2 * 0200389 C. dubia, P. subcapitata and 
O. mykiss 

October 17, 25 and November 1, 8 
and 15, 2016  
 

FR_FRCP1 E300071 
C. dubia, P. subcapitata, H. 
azteca, P. promelas†  and O. 
mykiss 

October 17, 25 and November 1, 8 
and 15, 2016  
 

GH_FR1 0200378 
C. dubia, P. subcapitata, H. 
azteca, P. promelas†  and O. 
mykiss 

October 17, 25 and November 1, 8 
and 15, 2016  
 

GH_ERC E300090 C. dubia, P. subcapitata and 
O. mykiss 

October 17, 25 and November 1, 8 
and 15, 2016  
 

EV_MC2 E300091 C. dubia, P. subcapitata and 
O. mykiss 

October 17, 25 and November 1, 8 
and 15, 2016  
 

EV_HC1 E102682 C. dubia, P. subcapitata and 
O. mykiss 

October 17, 25 and November 1, 8 
and 15, 2016  
 

CM_MC2 E258937 
C. dubia, P. subcapitata, H. 
azteca, P. promelas†  and O. 
mykiss 

October 17, 25 and November 1, 8 
and 15, 2016  
 

LC_LCDSSLCC E297110 C. dubia, P. subcapitata and 
O. mykiss 

October 17, 25 and November 1, 8 
and 15, 2016  
 

* Site water controls 
† P. promelas tests were conducted on untreated and copper-amended samples 
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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; City of Calgary dechlorinated municipal tap water 
for P. promelas; and moderately hard 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); and dechlorinated 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 both untreated samples, as well as following 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 single 
concentration 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 single 
concentration test. 

Test species Pseudokirchneriella subcapitata, strain UTCC# 37 

Organism source 
In-house axenic culture, obtained from Canadian Phycological 
Culture Center, and originally isolated from Nivelta River, 
Norway. 

Organism age 3-to 7-day old culture in logarithmic growth phase 

Test type Static 

Test duration 72 hours 

Test vessel Microplate 

Test volume 220 µL 

Test concentrations 95.2% (v/v), plus laboratory control 

Test replicates 4 per treatment; 8 for laboratory control 

Number of organisms 10,000 cells/mL 

Control/dilution water Deionized water supplemented with nutrients 

Test solution renewal None 

Test temperature 24 ± 2°C 

Feeding None 

Light intensity 3600 to 4400 lux 

Photoperiod 24 hours light 

Aeration None 

Test measurements 
Test area temperature measured daily; temperature and pH 
measured at test initiation; pH of two control wells measured 
at test termination 

Test protocol Environment Canada (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 ZnCl2) 
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Table 4. Test conditions: Hyalella azteca survival and growth single concentration 
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 of undiluted sample measured 
upon arrival; 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 single 
concentration 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, 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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Table 6. Test conditions: Oncorhynchus mykiss embryo-alevin test. 

Test organism Oncorhynchus mykiss 
Test organism source Vancouver Island Trout Hatchery, Duncan, BC 

Gamete quality 
Small amount of water added to milt on a dry glass slide; 
verification of vigorous sperm motility using a compound 
microscope (100 X magnification) 

Test organism age <30 minutes post fertilization, <24 hour old gametes 
Test type Static renewal 
Test duration 30 days 
Test vessel 2-L plastic containers 
Test volume 2 L 
Test solution depth 17 cm 
Test concentrations 100% (v/v), plus laboratory control 
Test replicates 4 test replicates per treatment 
No. of organisms 30 eggs per replicate 

Control water City of Burnaby dechlorinated municipal tap water (hardness 
12 mg/L CaCO3) 

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 6.5 ± 1 mL/min/L 
Test protocol Environment Canada (1998) 
Statistical software CETIS  

Test endpoint Survival, viability (which assesses incidence of deformities), 
length, wet weight 

Test acceptability criteria for controls ≥65% normal hatched fish 
Reference toxicant Sodium dodecyl sulphate (SDS) 
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3.0 RESULTS 
 
Results of the toxicity tests using C. dubia are provided in Table 7.  The Fording River site water 
(FR_UFR1), Elk River site water (GH_ER2) and laboratory water control performed similarly for this 
species, indicating that there was no adverse effect associated with the upstream Fording River 
and Elk River stations.  No adverse effect was observed on survival of C. dubia; survival was 
100% in all of the samples.  Compared to the laboratory and site water controls, a statistically 
significant reduction in C. dubia reproduction was observed in three samples (FR_FRCP1, 
EV_MC2 and CM_MC2). Percent reduction compared to the laboratory control was 37, 34 and 
32% for FR_FRCP1, EV_MC2 and CM_MC2, respectively. Compared to the Fording River site 
water control, percent reduction was 32% for FR_FRCP1, 28% for EV_MC2 and 26% for CM_MC2. 
Compared to the Elk River site water control, percent reduction was 34%, 30% and 28% for 
FR_FRCP1, EV_MC2 and CM_MC2, respectively. 
 
Results of the toxicity tests using P. subcapitata are provided in Table 8.  In these tests, the 
Fording River and Elk River site water controls produced 3.9 to 4.0-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; none 
of the samples exhibited a statistically significant reduction in cell growth relative to the 
laboratory water control.  Compared to the site water controls, a statistically significant 
reduction in cell yield was observed for FR_FRCP1; percent reduction was 9% compared to the 
Fording River site water control and 7% compared to the Elk River site water control. 
 
Results of the toxicity tests using H. azteca are provided in Table 9. Survival and dry weight in 
the Fording River site water 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. No adverse effect was observed on survival of H. azteca; survival ranged from 86 to 98% 
in the samples. Compared to the laboratory control, there was no adverse effect on dry weight 
in any of the samples. Compared to the Fording River site water control, a statistically significant 
reduction in dry weight was observed for one sample (FR_FRCP1); percent reduction compared 
to the Fording River site water control was 17%. 
 
Results of the untreated and copper amended toxicity tests using P. promelas are provided in 
Tables 10 and 11, respectively.  Survival and biomass in the untreated Fording River site control 
were statistically significantly lower than the untreated laboratory control; percent reduction was 
72% for survival and 60% for biomass. Hatch, length and normal development were similar in 
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the untreated Fording River site control and untreated laboratory control for this species, 
indicating that there was no adverse or stimulatory effects associated with the upstream Fording 
River station for these endpoints.  
 
A statistically significant reduction in P. promelas survival was observed in all untreated samples 
compared to the untreated laboratory control; percent reduction was 81%, 61% and 15% for 
FR_FRCP1, GH_FR1 and CM_MC2, respectively. Compared to the untreated laboratory control, a 
statistically significant reduction in biomass was observed in two untreated samples (FR_FRCP1 
and GH_FR1); percent reduction was 66% for FR_FRCP1 and 38% for GH_FR1. There were no 
adverse effects on hatch, length, or normal development (i.e., incidence of deformities) in the 
untreated samples compared to the untreated laboratory control. There were no adverse effects 
on hatch, survival, biomass, length or normal development (i.e., incidence of deformities) in the 
untreated samples when compared to the untreated Fording River site control. 
 
The effects that were observed on fathead minnows in the untreated tests were restricted to 
mortalities, and occurred predominantly between days 6 and 12 of the tests.  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).  These effects have been termed “sporadic 
mortality phenomenon”, and are associated with mortalities that generally occur beginning on 
day 4 of the 7-day test with this species (Downey et al. 2000); this age is equivalent to day 6 of 
the 32-day test, which starts with an earlier life-stage.  Effects associated with this phenomenon 
are generally associated with a high degree of between-replicate variability, as was observed in 
these 32-day tests.  Thus, the pattern of effects observed with the samples tested here is 
consistent with effects caused by sporadic mortality phenomenon.  
 
The samples, Fording River site control and laboratory control were also tested with the addition 
of 10 µg/L Cu, to reduce fungal and microbial growth in the samples throughout the test. 
Survival and biomass in the copper-amended Fording River site control were statistically 
significantly lower than the copper-amended laboratory control; percent reduction was 42% for 
survival and 43% for biomass. The adverse effect observed on survival and biomass in this 
sample was primarily related to mortalities that occurred in the final 24 h of the test; survival on 
day 31 of exposure was 85 ± 10% (which was not statistically different from the control), but was 
53.3 ± 9.4% the following day in this sample.  Dissolved oxygen measured in the sample on the 
final day of the test was 5.7 mg/L, which was within the acceptable range for this species, but it 
is possible that stress associated with depressed dissolved oxygen contributed to the adverse 
effect.  Otherwise, the cause of the mortalities was not immediately apparent, but did not 
appear to be related to effects of fungal growth based on the appearance of the fish. 
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Hatch, length and normal development (i.e. incidence of deformities) were similar in the copper 
amended Fording River site control and copper amended laboratory control. There were no 
adverse effects on hatch, survival, biomass, length or normal development (i.e., incidence of 
deformities) in the copper amended samples when compared to the copper amended Fording 
River site control and copper amended laboratory control. 
 
Results of the toxicity tests using O. mykiss are provided in Table 12. The Fording River site 
water, Elk River site water and laboratory water control performed similarly for this species, 
indicating that there was no adverse effect associated with the upstream Fording River and Elk 
River stations. Compared to the laboratory control water, a statistically significant reduction in 
survival and viability of O. mykiss was observed in all samples except GH_ERC; percent reduction 
ranged from 13 to 56% for survival and from 13 to 54% for viability. There were no adverse 
effects on length or wet weight in the samples compared to the laboratory control water. 
 
Compared to the Fording River site water control, a statistically significant reduction in survival 
and viability of O. mykiss was observed in four samples (FR_FRCP1, GH_FR1, EV_HC1 and 
LC_LCDSSLCC). Percent reduction in survival ranged from 24 to 51% and from 23 to 49% for 
viability. A small but statistically significant reduction (4%) in length was observed in one sample 
(GH_ERC) compared to the Fording River site water control. There was no adverse effect on wet 
weight compared to the Fording River site water control. 
 
Compared to the Elk River site water control, a statistically significant reduction in survival of O. 
mykiss was observed for four samples (FR_FRCP1, GH_FR1, EV_HC1 and LC_LCDSSLCC); percent 
reduction ranged from 27 to 53%. A statistically significant reduction in viability was observed in 
five samples (FR_FRCP1, GH_FR1, EV_HC1, CM_MC2 and LC_LCDSSLCC) compared to the Elk 
River site water control; percent reduction ranged from 14 to 53%. There was no adverse effect 
on length or wet weight compared to the Elk River site water control. 
 
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) 

Laboratory Control 100 22.5 ± 2.7 

FR_UFR1 (Site Control) 100 20.7 ± 2.5 

GH_ER2 (Site Control) 100 21.3 ± 3.9 

FR_FRCP1 100 14.1 ± 4.5 * α β 

GH_FR1 100 18.6 ± 2.8 

GH_ERC 100 18.9 ± 4.0 

EV_MC2 100 14.9 ± 5.4 * α β 

EV_HC1 100 19.8 ± 2.9 

CM_MC2 100 15.3 ± 4.5 * α β 

LC_LCDSSLCC 100 21.2 ± 4.0   

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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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 30.9 ± 1.5 - 
FR_UFR1 (Site Control) 154.3 ± 9.5  399.6 
GH_ER2 (Site Control) 152.0 ± 8.1  392.3 

FR_FRCP1 141.0 ± 2.9 α β 356.7 
GH_FR1 158.5 ± 1.9 413.4 
GH_ERC 156.8 ± 10.4 407.7 
EV_MC2 166.3 ± 2.2 438.5 
EV_HC1 157.8 ± 2.2 410.9 

CM_MC2 156.0 ± 10.1 405.3 
LC_LCDSSLCC 156.0 ± 4.5  405.3 

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 
 
 
 

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) 94.0 ± 5.5  0.71 ± 0.07 

FR_FRCP1 94.0 ± 8.9 0.60 ± 0.08 α 
GH_FR1 86.0 ± 20.7 0.58 ± 0.23  

CM_MC2 98.0 ± 4.5 0.71 ± 0.05 
SD = Standard Deviation 
α Result was significantly lower than the site control FR_UFR1 
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Table 10. Results: Pimephales promelas survival and growth test (untreated samples). 

Sample ID 

(Mean ± SD) 

Hatch 
 (%) 

Survival 
 (%) 

Biomass 
 (mg) 

Length 
(mm) 

Normal 
development 

(%) 
Laboratory Control 100 ± 0.0 90.0 ± 3.8 0.71 ± 0.02 8.1 ± 0.2 100 ± 0.0 

FR_UFR1 (Site Control) 100 ± 0.0 25.0 ± 10.0 * 0.28 ± 0.02 *  9.2 ± 1.2  91.7 ± 16.7 
FR_FRCP1 100 ± 0.0 16.7 ± 17.6 * 0.24 ± 0.17 * 10.6 ± 3.0 100 ± 0.0 
GH_FR1 98.3 ± 3.3 35.0 ± 16.7 * 0.44 ± 0.13* 9.3 ± 0.8  100 ± 0.0 

CM_MC2 100± 0.0 76.7 ± 11.6 * 0.65 ± 0.03 8.4 ± 0.4  95.4 ± 9.1 
SD = Standard Deviation 
* Result was significantly lower than the laboratory control 
 
 

Table 11. Results: Pimephales promelas survival and growth test (copper amended 
samples). 

Sample ID 

(Mean ± SD) 

Hatch 
 (%) 

Survival 
 (%) 

Biomass 
 (mg) 

Length 
(mm) 

Normal 
development 

(%) 
Laboratory Control [+Cu] 100 ± 0.0 91.7 ± 3.3 0.73 ± 0.02 7.7 ± 0.2 98.1 ± 3.8 

FR_UFR1 (Site Control) [+Cu] 100 ± 0.0 53.3 ± 9.4 * 0.42 ± 0.07 *  7.5 ± 0.2  100 ± 0.0 
FR_FRCP1 [+Cu] 96.7 ± 3.8 80.0 ± 9.4 0.69 ± 0.06 7.9 ± 0.4 100 ± 0.0 
GH_FR1 [+Cu] 98.3 ± 3.3 81.7 ± 8.4  0.67 ± 0.06 7.8 ± 0.2  100 ± 0.0 

CM_MC2 [+Cu] 100 ± 0.0 96.7 ± 3.8  0.67 ± 0.03 7.9 ± 0.1  100 ± 0.0 
SD = Standard Deviation 
* Result was significantly lower than the copper amended laboratory control 
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Table 12. Results: Oncorhynchus mykiss embryo-alevin test. 

Sample ID 
(Mean ± SD) 

Survival 
(%) 

Viability 
(%) 

Length 
(mm) 

Wet weight  
(mg) 

Laboratory Control 93.3 ± 6.1 90.0 ± 6.1 19.8 ± 0.2 82.8 ± 0.7 
FR_UFR1 (Site Control) 85.0 ± 4.3 81.7 ± 1.9 20.0 ± 0.1 85.0 ± 2.1 

GH_ER2 (Site Control) 89.2 ± 5.0 87.5 ± 6.3 20.0 ± 0.3 85.2 ± 2.6 
FR_FRCP1 50.0 ± 6.8 * α β 49.1 ± 5.2* α β 19.5 ± 0.3 82.8 ± 2.5 
GH_FR1 41.4 ± 18.3 * α β 41.4 ± 18.3* α β 19.4 ± 0.9 86.8 ± 0.3 
GH_ERC 91.7 ± 5.8 91.7 ± 5.8 19.2 ± 0.6 α 85.2 ± 3.5 
EV_MC2 81.6 ± 8.5 * 79.0 ± 6.5* 20.1 ± 0.2 91.2 ± 3.2 
EV_HC1 56.3 ± 15.1 * α β 53.0 ± 12.4* α β 19.3 ± 0.4 86.3 ± 2.3 

CM_MC2 81.4 ± 14.9 * 75.4 ± 13.2* β 20.2 ± 0.2 90.9 ± 2.1 
LC_LCDSSLCC 64.5 ± 7.4* α β 62.8 ± 8.6* α β 20.6 ± 0.2 96.2 ± 8.8 

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 
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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, with 
the exception that in the O. mykiss test, the eggs were fertilized with milt that was pooled from 
two males, rather than four as specified in the method, since the remaining samples of milt 
provided by the hatchery exhibited poor motility.  However, the control met the acceptability 
criterion, indicating that the eggs were successfully fertilized and, therefore, this minor deviation 
would not be expected to have affected the test results.  
 
Results of the reference toxicant tests conducted during the testing program are summarized in 
Table 13.  The result for survival in the P. promelas reference toxicant test was marginally outside 
the historical two standard deviation range; however, this would be expected to occur by chance 
alone in 5% of cases. Moreover, the result for biomass in this reference toxicant test fell within 
the historical two standard deviation range, indicating that the fish were of appropriate 
sensitivity. Consequently, the results from this reference toxicant test were considered to be 
acceptable.  Results for the remaining 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.  
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Table 13. Reference toxicant test results. 

Test species Endpoint Historical mean 
(2 SD Range) 

CV 
(%) Test date 

C. dubia 
Survival (LC50): 2.0 g/L NaCl 2.0 (1.8 – 2.2) 5 

October 13, 2016 
Reproduction (IC50): 1.4 g/L NaCl 1.6 (1.2 – 2.0) 13 

P. subcapitata Growth (IC50): 36.9 µg/L Zn 32.6 (24.0 – 44.3) 16 October 14, 2016 
H. azteca Survival (LC50): 6.0 g/L NaCl 5.6 (4.9 – 6.4) 7 October 18, 2016 

P. promelas 
Survival (LC50): 0.6 g/L NaCl 0.7 (0.7 – 0.8) 4 

October 24, 2016 
Biomass (IC25): 0.5 g/L NaCl 0.5 (0.4 – 0.7) 10 

O. mykiss Viability (EC50): 3.8 mg/L SDS 4.0 (2.0 – 7.8) 40 October 18, 2016 
SD = Standard Deviation, CV = Coefficient of Variation, LC = Lethal Concentration, IC = Inhibition Concentration, EC = 
Effect Concentration 
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APPENDIX A – Ceriodaphnia dubia Toxicity Test Data 



Ceriodaphnia dubia Summary Sheet 

Client: 

Work Order No.: 
T-ecLcoo\ Start Date/Time: _O~G"-'t.....;;)"--+C/l+>1I b_._..G.....<.)_,__!1:2.C...OO""""C.,,..)""----

Set up by: _61==~""'-W\¥/""""]h~T\"'-1 _,___ ____ _ 
I :.;vo-

Sample Information: Test Validity Criteria: 
(b 1) Mean survival of first generation controls is :<:80 % 

Sample ID: 1eCiL\ICin<uS pa55jfa1\ 1Llll--1p~} 2) At least 60% of controls have produced three broods within 8 days 

Sample Date: r);(-r !-::f-/it 3) An average of:<:I5 live young produced per surviving female in the 

Date Received: oef'i &IL control solutions during the first three broods. 

Sample Volume: al! :;;'QU'~ (j x 0l<;tul--~Cerf 4) Invalid if ephippia observed in any control solution at any time. 

1--e_ _ LCOJSll!.c_ - qx~lOL WQ Ranges: 

Test Organism Information: 

Broodstock No.: 

Age of young (Day 0): 

Avg No. young in first 3 broods of previous 7 d: 

Mortality(%) in previous 7 d: 
Individual female# used :2:8 young on test day 

NaCl Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: 

7-d LC50 (95% CL): 

7-d IC50 (95% CL): 
;.a c' q -·1-. 3),, 
U+ i t J--.-11- ) 

I 

T (°C) = 25 ± 1; DO (mg/L) = 3.3 to 8.4 ; pH = 6.0 to 8.5 

(O(d-tbl\ 
<24-h (within 12-h) 

c; 

g/L NaCL 

g/L NaCL 

7-d LC50 Reference Toxicant Mean and Historical Range: 

7-d IC50 Reference Toxicant Mean and Historical Range: 

a. 0 Ct. ~-). J) g/L NaCL 

(,fa_ ({ '.}_-f__f?)gtLNaCL 

J 

CV(%): 

CV(%): 

@ Test Results: 

Survival(%) Reproduction (Mean ± SD) 

Reviewed by: 

Jan 26, 2011; Ver. 2.0 

Date reviewed: 
~~~~~-,.-~~~~ 

])u ,. Z,O ~i~s Environmental 



Client: 
Sample ID: 
Work Order#: 

Concentration 

Io h rcn-w c..\ 
TemperC!ture (°C) 

DO Cma/L) 

PH 

Cond. (1JS/cm) 

Initials 

I 00 /: Cviv') 
Concentration 

Fe:. \:£(7_\ 
Temperature(°C) 

DO (ma/L) 

PH 

Cond. C1JS/cm) 

Initials 

\00/.(l//v) 
Concentration 

r-. H --RZ-2--
Temperature (°C) 

DO (mg/L) 

pH 

Cond. (uS/cml 

Initials 

[C)O/,((//t) 
Concentration 

-Fl2-_ -for p \ 
Temperature (°C) 

DO (mg/L) 

PH 

Cond. (1JS/cm) 

Initials 

Thermometer: 

* mg/Las CaC03 

0 

init. 

15-lc 6 

6 ·2-
7.G 
-:µ~ 

~<5 

0 

in it. 
k'JJt. 0 

B·~ 
8·0 
;-:;t"; "..,,. 
crs 

0 

in it. 
1.Jl,0 
8·2-
'17-11 
3oB 
~s 

0 

in it 
1J..I. 0 
B· 'l--
g,o 
B'3 l 
crs 

Chronic Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

1 2 

old new old new 
1<) J) 124.0 ?Jt.:> 'J.,'1'1.;) 

7 .?J B. \ 1. I; s.o 
"?-? R.6 ~r1 .S.o 
ll c ;>.di+-
fffi\IY\ Mb 

1 2 

old new old new 
rz>.O "_6. D i.si> '/.)( ,t> 

7-0 (""' .... .0 f•'J S.CJ 
'11·9 I .0 =r.9 ·:r, 

..;?:,){' J3t. 
f\'VW'I\ l\f\Q 

I 

1 2 

old new old new 
'l<;. 6 12i; 0 'k>I> 1J..I.~ 

'?: 7 ~.O :::r .'<::j R.~ 
7.4 '1-: 9 )5. 1) iY/l 

30Y_) "3 ~6 

A'Y\M M\"1 

1 2 

old new old new 
1.f.6 250 '!.<./') 'l.-"f,.:> 

7, ':f <?,.0 :t.S ~.~ 
ZJ-0 RO I? 0 '.{'~ 

R:J..\.Q P..16 - i\I\ t::\ nnn'i 

Start Date & Time: cxc?~tib cV (S-00 
Stop Date & Time: ()('J-Af'/}n ;;;?J~() 

Test Species: Ceriodaphnia dubia 

Davs 

3 4 5 .f.#1uil 6 7 

old new old new old new old new final 

2-s)_., 111 ,;> U.o L~ o ~t)J) V-{U )5-0 / 
%-0 ~. )._ 7.) 8"2-- 1-.4- 'G,v +.3 ./ 

v 

'b-D i<\:;l. 't g ~.9- 1-5 '[. 0 -:t.1- / 
2~0 ZJ-2 Ll 'l \ 0'2("; 
JIN (/~ Hl\IW\I\_.., -6Y1\1'1\ 

Days 

3 4 5 lfiiwl s 7 

old new old new old new old ·.·new final/ 

·~-:::> ·iA,c:; 1.{,0 2!1' C 1c;: 0 11..,L J iis:o / 
i·o i .. ·o 7.~ 25·0 -::i-:0 '?Ir )/ 1-.3 / 

/ 

~ t:._,b '7. 8 9-9' 1-.<a :J-_ U\ "1-~~ /. 
i·~ 53? 0;L(3 

I 

~~C\ :2,,p{2..., 

:JIN .If' -BY\ \IV\._/ B~t\\v1 

Days " 
3 4 5 M1al s 7 

old new old new old new old new fin.rl 
).,.;, .. '})Ip 1s.0 2.-'t· 0 '1Cl.O Ll-tD 1J;(J / 

=f.·9 '8. 2. '7 .::; 3.0 t.b P,\ _, 4--r .. / 
b.!& J .. .J> O·O ,...,R r· ... RD < '1 1-f~. / 

'3·.l. "\-.:>3' --SIS ;zf) ~ ~\L:\-
:Jil\l vs- -P<V\lM / -fM,M 

Days 

3 4 5 lf11A11 I 6 7 

old new old new old new ~1~JI new finav 
~~_, r;..).l._,jfa Q:;:.o 17£1.0 !16.0 1/ltO ?.S.6. / 
1-·°l ~-~ ?·S 8. 0 "'1-.I& tfi,]/ 1-LJ / 
~ii' _,,'};, -:9. () :;z. 9 f?.0 -:{--.. °I +~9 I/ 
~·:l·fJ~ 896 . h'~.L,t;;; 214-0 

JW Y< -8V\VV\._.,, nilOIJ 

~ DO meter: 7-f \ 

v 

-~---
pH meter: 2-1. 

--~--
Conductivity meter: 

2 1/ -----
Analysts: 
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Chronic Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

Client: 
Sample ID: 
Work Order#: 

100'/,(VlV) 
Concentration 0 1 2 

hH---FDJ in it. old new old new 

Temperature(°C) 'V/,·O %.o IS_D 1),6\:;> ''Vf r:> 

DO (mg/L) ft, i '7- '6 ~-() ,"'.:J-S 5/~ 
pH e .. o b'. 1 RO ~.V' 1--'.l 

Cond. CuS/cm) ·?LI\ -::}L{La.- "'-t"-f k> 

Initials Cf") FW\~V\ Mtl 

\OO/-(v\v) 
Concentration 0 1 2 

tit-!.~ init .. . old new old new 

Temperature (°C) 24.'-' u.o 1.60 "l.6/.:> '1(i,O 

DO (mg/L) 0· l 17,g :t-.°'1 =I .s- 8" ''J 
pH e-o r.:;.o KO 8. 0 I-? 

Cond. (µSiem) i-:s1 ~~ gg?{" 

Initials -crs -B'Vll/\11 liV\ l:i 

I co J: Cui v) 
Concentration 0 1 2 

Bl lvlr7 _. init. old, new ··Old new 

Temperature C°C) 1.1.(·0 u,.o 26' 0 'l.6)-:> '1}-f, ~ 

DO (mg/L) B , . l ?-B 1.C\ ::i .'J 8.1 
pH 'f.B 9. Cj '1-9> '8.o i--. °'} 

Cond. CuS/cm) 1+;61.-- .:::Sb°! ]lol 
Initials (f') Av\\/)/\ II.Ill::} 

10dt,Cvlv) 
Concentration 0 1 2 

t-V-~c \ init. old new old new 
Temperature (°C) 1--<+· 0 1_.,t::;.O ?c;D 'l&I ~ '1)-(p 

DO (mg/L) 6· 1 '?. '+ ~to ::f :t? 8,:?-
pH B, \ s. \ ~\ ~. \ ,J:...;:> 

Cond. CuS/cm) b16t..- h°l\ ~ j\jl 
Initials Cf'5 FMllvi Ml-:J 

' 
Thermometer: _ __,_ ___ DO meter: .~I \ 

Hardness* 

* mg/L as CaC03 

Sample Description: 

Comments: Broodboard Used: 

Version 1.3 Issued May 22, 2015 

Start Date & Time: uc\7ti /\~zij I~ 
Stop Date & Time: OCt?b?f ~aLO 

Test Species: Ceriodaphnia dubia 

Davs . 
3 4 5 1+111/!J/ 6 7 

·. '~ t 

old new old new old new old new final 

%\-' 'Vi1-" u.o ftq. 0 11c;-O '.ll\.O J.5:0 / 

~-~ 'S-~ q.(-y "' ]__,, 1-5 l~.J.- I:!-~ v 
O· / 

µ,,. ~o B6 ''7·71 80 -=t 4 RI') I/ 
i-~1--s1 jz~n~ 11 1 ~Y,85 ~'} 

JW T'S :Pf\{\~ -fMVV\ 

Davs 

3 4 5 !l-111#116 7 

old new old new old new old new final 

14\.?< •V{b 11<'.0 f?4',0 110',0 11~.0 111-1 () --
-=t ·'1 £) • ;). r~G 8-:t-- 1:+~4- If-/)_,,,.. '+~ / 

/ 

~- ft.._? 8.o 7-8 ~o ~,!'"\ ':\:Ci I/ 
15·~ 33"2.--- 3.Yo ?.:i~;;J\ ~41-'--" u 

0tl\I :::;--" +\l\A.\llA._/ ·Hvt\I\~ 
l 

Davs . 
3 4 5 lf;JWt7 6 7 

old new old new old new old new final,., 
16\. .e> "µ.{;;) 'J_{.l> '?L/· 0 ~6.0 2-4.0 11 '""O 1';. / 
'f-q "&·::?.. 1-fi '&'.?"" b-;r;- 'I' 0 .,., r; / -,-.:::::::;. / 

~:;. ha a.a r.8 {!O +G\ :t.8 v 
~.,, b0 366 9-fc/1 ?..,~ 

JIN 7) .JclV\Vt/v d'r1VYI 
' 

Davs 

3 4 5 l7!11a/6 7 

old new old new old new old new final v 

'.l.::S'p ~ 1{.C! 124• 0 1i5 6 ?J-tD 1,(;J) / 
=!-9 "[,·\ 7·6 ro.~~ l:\.;t6° ?- \ ':f.U.. v 
~ii :;-.,a :8. I ,...,__;;o 

7· / B.\ t:=l-:~V\ 8.0 / 
'l·l\- 0.YJ' r::zopf ( j .hl'.'.10 "q-0\ 

GIN .Js- tv\(\~\ ·f\'Y\VYl 
I 

pH meter: -";;2._..;;;,/'--'-\ __ Conductivity meter: ?-/ \ 
--7~. --

Analysts: J•d;lW 
Reviewed by: s1 @{J__ ' " , 

Date reviewed: ZJ e-e • i.o /I b 
I 
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Chronic Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

Client: leek coa\ 
Sample ID: 
Work Order #: 

, I 

0 1 

l OO't. Cv\\/) 
Concentration 0 1 

LC-lJ'O'.'\:')t r r init.~ old new 
Temperature (°C} ${· '"' 1{,0 f},i:)_Q 

DO (ma/L} B, 1 '7 'co +~oi 
pH 0· \ B· I 8. \ 

Cond. (uS/cm} ~ ~·:fol -=t-l~ 
Initials \JS f\V\W) 

Concentration 0 1 

init. old new 
Temperature (°C) 

DO (ma/L} 
pH 

Cond. luS/cml .-
Initials 

------~ 

~~ 0 1 

init. 01c1 new 
.....-Temperaturef°C} 

DO (mg/L) 

PH 
Cond. (uS/cml 

Initials 

2 3 

new old 

2 3 

old new old 
?;;(IC ?,A,,,., '\.O""p 
-:::p;:y 'g. I :i.q 

?i. \ )1..,0 lt-3 

Start Date & Time' ff'-Z.C~ lod::l 1500 
Stop Date & Time: Ct2Qtt=:~) ~l\6 c) 

Test Species: Ceriodaph ia dubia 

Days 

4 5 f'i11ittl 6 7 

new old new old new old new finaf" 
it;? <J.SZJ V/.O 16,0 1lt,O 1Ji0 / 
'D .:::t, 7 .. c; 8·2- :i:c;- 'rL I "lz..L / 

~ ~ i / 
;_,::. 8 . l 

,,_ Q, 

r·/ o.O H-· ~ +9 / 
;::i.. ~.o ~:;?..~ '?22-9 ,f}-7/ i-Jx~~ 

Mt! ~ ::JW '~~ t\lil\VV\ / " tfVlfV1 'J,,i 

-
Davs -------2 3 4 ___..o--- 6 7 

old new old new old ~ old new old new final 

----
-------v-

~ 

Days 
2 3 4 5 6 7 

old new old new old new old new old new fioat 

Thermometer: _L\ ____ DO meter: 2/ I pH meter: _"2-~-/---+\--- Conductivity meter: 2/\ -"'--"----

Control Analysis' 10""- ! 
JS,_W0 UL\JW 

Reviewed by: (j,(;_ 1 

Date reviewed: :JJ-..-..c • 2--o //Jo 

Hardness* 

* mg/L as CaC03 
r 

Sample Description: 

Comments: _B_ro'-o;...;.d=b-"-oa=r-"'d__;;Uc;:.s-=-ed::..::_----'-!..\ (_,;"""\d,"'-'-"\.b'-"l..A...!.·---------------!.()!L:K4-=>-:::>-2-~::::'.l... · f:.~'J2-.J. - - l"ac:;r -:-J ~.--:> 
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Client: 
Sample ID: 
Work Order: 

\ 

Concentration: CC}f\\;( 0 \ 
Days 

A B C D E F G H I J 

1 ,/ ,/ ,/ ,/ -,/ 1/ ,/ V' ,/ ,/ 
2 / _/ ./ / / / / / / / 
3 ./ v- v v ./ ./ v ./ v ./ 
4 .2 ·3 t:.; <"..,_~ G Lt s 1-- 9 9 .,) 

5 0 ~ 4 9' ~ :=J- ::J- l.. 1cr ==r 
6 II /I I CJ 112 II 12. II ir· 113 VtJi 
7 

8 

I nit 

J1'S 
~~ 

?-Ml 
~/5 

Flviw 
'It////, 

Chronic Freshwater Toxicity Test 
C. dubia Reproduction Data 

100 °/o Cvtv) 
Concentration: Pe. 082-\ 

A B c D E F G H I 
t/ / 1/ v v \../ 1,,.,,, .... / t/ 1/ 

H J / / / / / I/ / / 
\/ ./ ./ ./ ./ ./ / ./ .,/ 

ij L/ s -3 ({ 9 3 ~ s 
'.:::}-· (,,,., b ~ ~ =t ./ h N 
117 Ii II /{) l:L 10 17' /() II 

Total ') '),, 1'~ 13 25 'li:s 1'L?1 117i l.L.. /..'J 21 -t/JJ/I} rL1 '2J 11.C} 111 7}1 2..1 \!'.) 1.D ']Lf 

Days Concentration: FIZ.. _ -FIZ.C P I Concentration: eh- -Fol. 
A B C D E F G H I J I nit A B c D E F G H I 

1 v 1/ v· [,./ ·v v v ~ v // \7.:,\ )/ v i/ 
,,........ v // I/ L,,/ i/ 

2 / / / / / / / / / / I.~ / / / / / ./ / ./ / 
3 V' ,/ ../ ,/ ./ ./ ./ v ./ ./ o~ v -/ v ./ ./ .,/' / ./ / 

If '?~ '?, ~ '"Z., '? ~I 2- ;] lTS $ 41 L'j ? _, ._, 
4 l.j 7. '2 ,!, . .2 °' ,) 

5 6' (( C-j Uj l:? ~,/ tr Q -::::r K- rJJ41 Kr l/ ~ ':::+- p r j"'"'. {/ u; 
6 7f y /~., I/ / « I/ I/ / tr ill!Jj 1111) .K' / (f I h I 13 G/ if'J' 

, 
I f 

7 

8 

Total 7.) l 't )? l'J- ~ l?- I I \,,, q 1q+ mm 11) 1JJ ('l. 1q 11fl \G Ill 1i1 1'1 l 
1 ' I 

Days Concentration: F\/ -nil/? -· Concentration: 8/-H< \ 
A B C D E F G H I J I nit A B c D E F G H I 

1 v -;;;; v [/' !,// / 1/ v.,.. / / 17)' !/ l/'/ v r/ 1/ 1/ 1/ l/ 1/ 

2 / v / / ,,- / / / / / ~· _,_ / / / / / / / / 
3 .../ / ./ ,/ ,/ ,/ v ./ ./ ../ jiJ v ./ v ../ v -v ./ / v-
4 3 CJ. 9 2 3 s (! t' 3 3 V..5 'S :? , <r Y. '3 i/ q "3 
5 b [.(? <t• :+- {,,--y v ::r b lh '-=r~ •fmty t/ ~ I fJ 1,/ Cf V- q tf.' 0 
6 /7 7() I/ ,,,,,-- / I/~ / I// I/ Ill :}1JJ;:. II II IQ 1:2 It) l/D ;~ 9 r 

/ I " 7 

8 . 110 ~I 111 l'l.O 
Total 710 Pin \'b 1"1 1"1 n- ( \ 'JJ l1 r7 ,\ _;; PYYJJV I L-t "i\ nz, (6 IJJ, ~ f)1! ~ v . 

I I 
,,,v-- ewuw'1 ,.,,,... -Notes. X - mortality. 

StartDate&Time: O~tlo/\~aU }f~t> 
StopDate&Time: . O('<J(-..:>/ l 0") ~\ () 

Set up by: (/1.11,,tvy'Jf 

Concentration: 6U r-n-i -
J I nit A B c D E F G H I J I nit 

/ CJ:\ C7 v ,/ 1/ l/ 1/ 1/ v v- t/ ir'\ 
/_., L~ / I/ / / ./ / / ./ / .- ~ 

v :iw v ;,,-v v v v / ../ v v :w 
? TJ v <1 'I Z/ z t/ 'P: 3 l; '3 OS 
A>' fiJJtJ c)J- ({ 9 q h Tl\ l/ b )( ,P· ~!J?/ 
(/ l 17»'~ [/;j' lit] // I/ If/ IQ Ill I:/ r lo l'*Jh ... 

/ 

io- :/J/JtYJ 11.t:) !~i l'J'-'1 I~ 1q l (,,; 14 If '7.\ 1J- rmn 
I 

Concentration: E:11:-\ _f::);7 [_ 
J I nit A B c D E F G H I J I nit 

L/,. vS v v \.,./ I/ (../"' i/ I/ v 1/ l---'/ D'f" 0' 
/ ~ -<:. ~ / / / ~ / / / v- ~ 
./ '!j;J ...,,.,. v ../ v v v' " v ""' v ::JW 

'JS '2- ~ 2 "' CJ y Y' i :rs ·2 ''2 7.-- ' ..., -., 
b r ~ :::::;- ~ [_., yr ,/ ~ -;-· JY/l'JI -r 11r If' I 

C/ lJJ/?; II Ill l:::S 12 Ill I/ l/,;2" 9 I() /{) ~ fW~ 
;/ 

, / 
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Nautilus Environmental 



Client: 
Sample ID: 
Work Order: 

Days Concentration: LC L. C nS;::sL...C . r 
A B C D E F G H I J I nit 

1 v v (/ 'v/ v-- v' v/ \/"" 1/ \JJ' 
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Days Concentration: 
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Total 

Days Concentration: 
A B C D E F G H I J I nit 
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2 
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Total 

Notes: X = mortality, 

Reviewed by: 

Version 2.1 Issued July 29, 2009 

Chronic Freshwater Toxicity Test 
C. dubia Reproduction Data 

Concentration: 
A B c D E F G H I 

µq 

Concentration: 
A B c D E F G H I 

Concentration: 
A B c D E F G H I 

J 

J 

J 

Concentration: 
I nit A B c D E F G H I J I nit 

~ ~ 
<JS •J'S-

Concentration: 
lnit A B c D E F G H I J I nit 

Concentration: 
I nit A B c D E F G H I J I nit 

Date reviewed: 
I 

Nautilus Environmental 



CETIS Summary Report Report Date: 

Test Code: 

Ceriodaphnia 7-d Survival and Reproduction Test 

16 Nov-16 12:50 (p 1 of 2) 

161119110-6475-1479 

Nautilus Environmental 

Batch ID: 20-8803-2243 

20 Oct-16 15:00 

Test Type: Reproduction-Survival (7d) 

Protocol: EC/EPS 1/RM/21 

Analyst: Emma Marus 

Start Date: Diluent: 

Ending Date: 26 Oct-16 21:30 Species: Ceriodaphnia dubia Brine: 

Duration: 6d 7h Source: In-House Culture Age: <24h 

Sample Code 

Lab Control 

FR_UFR1 

GH_ER2 

FR_FRCP1 

GH_FR1 

GH_ERC 

EV_MC2 

EV_HC1 

CM_MC2 

LC_LCDSSLCC 

Sample Code 

Lab Control 

(9FR_UFR1 

GH_ER2 

FR_FRCP1 

GH_FR1 

GH_ERC 

EV_MC2 

EV_HC1 

CM_MC2 

LC_LCDSSLCC 

Sample ID 

09-7285-1140 

10-7516-2299 

04-9422-6584 

11-3445-7212 

08-3525-1758 

20-7388-0844 

20-4287-7806 

14-4341-5487 

14-4751-8514 

12-2957-4836 

Material Type 

control 

Water Sample 

Water Sample 

Water Sample 

Water Sample 

Water Sample 

Water Sample 

Water Sample 

Water Sample 

Water Sample 

6d Survival Rate Summary 

Sample Code Count 
Lab Control 
FR_UFR1 

GH_ER2 
FR_FRCP1 

GH_FR1 

GH_ERC 

EV_MC2 

EV_HC1 

CM_MC2 

LC_LCDSSLCC 

Reproduction Summary 

Sample Code 

Lab Control 
FR_UFR1 

GH_ER2 

FR_FRCP1 

GH_FR1 
GH_ERC 

EV_MC2 
EV_HC1 

CM_MC2 

LC_LCDSSLCC 

10 
10 

10 
10 

10 

10 

10 

10 

10 

10 

Count 

10 

10 

10 

10 
10 

10 

10 
10 

10 

10 

Sample Date Receive Date Sample Age 

20 Oct-16 20 Oct-16 15h (25 °C) 

17 Oct-16 10:36 18 Oct-16 09:00 76h (3.5 °C) 

17 Oct-16 18 Oct-16 09:00 87h (5.5 °C) 

17 Oct-1611:38 18 Oct-16 09:00 75h (3.8 °C) 

17 Oct-16 18 Oct-16 09:00 87h (5 °C) 

17 Oct-16 18 Oct-16 09:00 87h (6 °C) 

17 Oct-16 12:45 18 Oct-16 09:00 74h (5.8 °C) 

17 Oct-16 10:45 18 Oct-16 09:00 76h (5 °C) 

17 Oct-16 18 Oct-160Q:o0 87h (4 °C) 

17 Oct-16 18 Oct-16 09:00 87h (3.5 °C) 

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 

Mean 

Mean 

22.5 

20.7 

21.3 

14.1 

18.6 
18.9 

14.9 
19.8 

15.3 

21.2 

Lab Control 

FR_UFR1_Q_03102016_N 

GH_ER2_WS_2016-10-17 _N 

FR_FRCP1_Q_03102016_N 

GH_FR1_WS_2016-10-17 _N 

GH_ERC_WS_2016-10-17_N 

EV _MC2_WS_2016-10-17 _N 

EV_HC1_WS_2016-10-17_N 

CM_MC2_WS_20161017 _N 

LC_LCDSSLCC_WS_2016-10-17 

95% LCL 95% UCL Min Max Std Err 

1 1 

95% LCL 95% UCL Min 

20.58 24.42 16 

18.91 22.49 15 
18.52 

10.86 

16.63 
16.03 

11.06 
17.75 

12.06 

18.34 

24.08 

17.34 

20.57 

21.77 

18.74 
21.85 

18.54 

24.06 

13 

8 
12 

11 

9 
14 

9 
13 

Max 

25 

24 

26 

21 

21 

24 

21 
23 

22 

26 

0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

Std Err 

0.8466 

0.7895 

1.23 

1.433 

0.8718 

1.269 

1.696 
0.9043 

1.43 

1.263 

0 Vtb ccnti<A :::o VL.etjahl't'~ ccrihvl 
FIZ:--lJ82- \ ::: S'rte CcJlt\v\ 

Project 

Latitude Longitude 

Std Dev CV% 

0 0.0% 

0 0.0% 

0 
0 
0 
0 
0 
0 
0 
0 

Std Dev 

2.677 

2.497 

3.889 

4.533 

2.757 

4.012 

5.363 
2.86 

4.523 

3.994 

0.0% 
0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

CV% 

11.9% 

12.06% 

18.26% 

32.15% 

14.82% 

21.23% 

36.0% 
14.44% 

29.56% 

18.84% 

%Effect 

0.0% 

0.0% 

0.0% 
0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

%Effect 

0.0% 

8.0% 

5.33% 

37.33% 

17.33% 

16.0% 

33.78% 
12.0% 

32.0% 

5.78% 

000-469-187-1 CETIS™ v1.8.7.16 Analyst:. __ _ 



CETIS Summary Report Report Date: 16 Nov-16 12:50 (p 2 of 2) 

Test Code: 161119 J 10-6475-1479 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Gd Survival Rate Detail 

Sample Code Rep 1 Rep2 Rep3 Rep4 Rep 5 RepG Rep7 Rep8 Rep9 Rep 10 

Lab Control 1 1 1 1 1 1 1 1 1 

FR_UFR1 

GH_ER2 

FR_FRCP1 

GH_FR1 

GH_ERC 

EV_MC2 

EV_HC1 

CM_MC2 

LC_LCDSSLCC 

Reproduction Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 Rep5 RepG Rep7 Rep8 Rep9 Rep 10 

Lab Control 22 22 23 25 25 23 23 16 25 21 

FR_UFR1 21 21 20 21 24 21 15 20 24 20 

GH_ER2 25 22 24 13 19 26 24 18 21 21 

FR_FRCP1 21 18 18 12 8 12 11 13 9 19 

GH_FR1 20 20 12 19 20 16 19 21 21 18 

GH_ERC 19 20 22 21 18 11 24 13 21 20 

EV_MC2 20 20 12 9 9 17 11 21 9 21 

EV_HC1 14 21 23 16 23 20 21 21 20 19 

CM_MC2 22 13 21 9 12 18 11 12 19 16 

LC_LCDSSLCC 26 21 20 25 25 22 17 20 13 23 

Gd Survival Rate Binomials 

Sample Code Rep 1 Rep2 Rep 3 Rep4 Rep5 Rep 6 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 

GH_ER2 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 1/1 1/1 1/1 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: __ _ QA: J&ll 
.Ju.c_?y':J 



CETIS Analytical Report Report Date: 

Test Code: 

16 Nov-16 12:49 (p 1 of 2) 

161119110-6475-1479 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 12-9058-6161 Endpoint: 6d Survival Rate CETIS Version: CETISv1.8.7 

Analyzed: 16 Nov-16 12:44 Analysis: STP 2x2 Contingency Tables Official Results: Yes 

Batch ID: 20-8803-2243 Test Type: Reproduction-Survival (7d) Analyst: Emma Marus 

Start Date: 20 Oct-16 15:00 Protocol: EC/EPS 1/RM/21 Diluent: 

Ending Date: 26 Oct-16 21:30 Species: Ceriodaphnia dubia Brine: 

Duration: 6d 7h Source: In-House Culture Age: <24h 

Sample Code Sample ID Sample Date Receive Date Sample Age Client Name Project 

Lab Control 09-7285-1140 20 Oct-16 20 Oct-16 15h (25 °C) Teck Coal 

FR_UFR1 10-7516-2299 17 Oct-16 10:36 18 Oct-16 09:00 76h (3.5 °C) 

GH_ER2 04-9422-6584 17 Oct-16 18 Oct-16 09:00 87h (5.5 °C) 

FR_FRCP1 11-3445-7212 17 Oct-16 11 :38 18 Oct-16 09:00 75h (3.8 °C) 

GH_FR1 08-3525-1758 17 Oct-16 18 Oct-16 09:00 87h (5 °C) 

GH_ERC 20-7388-0844 17 Oct-16 18 Oct-16 09:00 87h (6 °C) 

EV_MC2 20-4287-7806 17 Oct-16 12:45 18 Oct-16 09:00 74h (5.8 °C) 

EV_HC1 14-4341-5487 17 Oct-16 10:45 18 Oct-16 09:00 76h (5 °C) 

CM_MC2 14-4751-8514 17 Oct-16 18 oct-160q:oo 87h (4 °C) 

LC_LCDSSLCC 12-2957-4836 17 Oct-16 18 Oct-16 09:00 87h (3.5 °C) 

Sample Code Material Type Sample Source Station Location Latitude Longitude 

Lab Control control Teck Coal Lab Control 

FR_UFR1 Water Sample Teck Coal FR_UFR1_Q_03102016_N 

GH_ER2 Water Sample Teck Coal GH_ER2_WS_2016-10-17 _N 

FR_FRCP1 Water Sample Teck Coal FR_FRCP1_Q_03102016_N 

GH_FR1 Water Sample Teck Coal GH_FR1_WS_2016-10-17 _N 

GH_ERC Water Sample Teck Coal GH_ERC_WS_2016-10-17 _N 

EV_MC2 Water Sample Teck Coal EV_MC2_WS_2016-10-17_N 

EV_HC1 Water Sample Teck Coal EV_HC1_WS_2016-10-17 _N 

CM_MC2 Water Sample Teck Coal CM_MC2_WS_20161017 _N 

LC_LCDSSLCC Water Sample Teck Coal LC_LCDSSLCC_WS_2016-10-17 

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 Con.trol FR_UFR1 1 1.0000 Exact Non-Significant Effect 
Lab Control GH_ER2 1.0000 Exact Non-Significant Effect 
Lab Control FR_FRCP1 1.0000 Exact Non-Significant Effect 
Lab Control GH_FR1 1.0000 Exact Non-Significant Effect 
Lab Control GH_ERC 1.0000 Exact Non-Significant Effect 
Lab Control EV_MC2 1.0000 Exact Non-Significant Effect 
Lab Control EV_HC1 1.0000 Exact Non-Significant Effect 
Lab Control CM_MC2 1.0000 Exact Non-Significant Effect 
Lab Control LC_LCDSSLCC 1.0000 Exact Non-Significant Effect 

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% 
GH_ER2 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 10 0 10 0 0.0% 
LC_LCDSSLCC 10 0 10 0 0.0% 

000-469-187-1 CETIS™ v1.8.7.16 Analyst: QA: J(iii_ 
..., ~ ~ 'l~ /J, 



CETIS Analytical Report Report Date: 16 Nov-16 12:49 (p 2 of 2) 

Test Code: 161119110-6475-1479 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 12-9058-6161 Endpoint: 6d Survival Rate CETIS Version: CETISv1.8.7 

Analyzed: 16 Nov-16 12:44 Analysis: STP 2x2 Contingency Tables Official Results: Yes 

6d Survival Rate Detail 

Sample Code Rep 1 Rep 2 Rep3 Rep4 Rep5 Rep6 Rep 7 Rep8 Rep9 Rep 10 

Lab Control 1 1 1 1 1 1 1 1 1 1 

FR_UFR1 1 

GH_ER2 

FR_FRCP1 

GH_FR1 

GH_ERC 

EV_MC2 

EV_HC1 

CM_MC2 

LC_LCDSSLCC 

6d Survival Rate Binomials 

Sample Code Rep 1 Rep2 Rep3 Rep4 Rep5 Rep 6 Rep? 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 

GH_ER2 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 1/1 1/1 1/1 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 

Graphics 

Gii • • 41 • • • @ @ @ 

i1 ~ ~ ii, :I ~ g " i ~ ffil 
rf 6 " i ~· 

<J 

000-469-187-1 CETIS™ v1.8.7.16 Analyst: __ _ QA: 



CETIS Analytical Report Report Date: 

Test Code: 

16 Nov-16 12:49 (p 1 of 8) 

161119110-6475-1479 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 01-8854-7522 Endpoint: Reproduction CETIS Version: CETISv1 .8.7 

Analyzed: 16 Nov-16 12:44 Analysis: Parametric-Control vs Treatments Official Results: Yes 

Batch ID: 20-8803-2243 Test Type: Reproduction-Survival (7d) Analyst: Emma Marus 

Start Date: 20 Oct-16 15:00 Protocol: EC/EPS 1/RM/21 Diluent: 

Ending Date: 26 Oct-16 21 :30 Species: Ceriodaphnia dubia Brine: 

Duration: 6d 7h Source: In-House Culture Age: <24h 

Sample Code Sample ID Sample Date Receive Date Sample Age Client Name Project 

Lab Control 09-7285-1140 20 Oct-16 20 Oct-16 15h (25 °C) Teck Coal 

FR_UFR1 10-7516-2299 17 Oct-16 10:36 18 Oct-16 09:00 76h (3.5 °C) 

GH_ER2 04-9422-6584 17 Oct-16 18 Oct-16 09:00 87h (5.5 °C) 

FR_FRCP1 11-3445-7212 17 Oct-1611:38 18 Oct-16 09:00 75h (3.8 °C) 

GH_FR1 08-3525-17 58 17 Oct-16 18 Oct-16 09:00 87h (5 °C) 

GH_ERC 20-7388-0844 17 Oct-16 18 Oct-16 09:00 87h (6 °C) 

EV_MC2 20-4287-7806 17 Oct-16 12:45 18 Oct-16 09:00 74h (5.8 °C) 

EV_HC1 14-4341-5487 17 Oct-16 10:45 18 Oct-16 09:00 76h (5 °C) 

CM_MC2 14-4751-8514 17 Oct-16 18 Oct-16 D!i:OO 87h (4 °C) 

LC_LCDSSLCC 12-2957-4836 17 Oct-16 18 Oct-16 09:00 87h (3.5 °C) 

Sample Code Material Type Sample Source Station Location Latitude Longitude 

Lab Control control Teck Coal Lab Control 

FR_UFR1 Water Sample Teck Coal FR_UFR1_Q_03102016_N 

GH_ER2 Water Sample Teck Coal GH_ER2_WS_2016-10-17_N 

FR_FRCP1 Water Sample Teck Coal FR_FRCP1_Q_03102016_N 

GH_FR1 Water Sample Teck Coal GH_FR1_WS_2016-10-17 _N 

GH_ERC Water Sample Teck Coal GH_ERC_WS_2016-10-17_N 

EV_MC2 Water Sample Teck Coal EV_MC2_WS_2016-10-17 _N 

EV_HC1 Water Sample Teck.Coal EV _HC1_WS_2016-10-17 _N 

CM_MC2 Water Sample Teck Coal CM_MC2_WS_20161017 _N 

LC_LCDSSLCC Water Sample Teck Coal LC_LCDSSLCC_WS_2016-10-17 

Data Transform Zeta Alt Hyp Trials Seed PMSD Test Result 
Untransformed NA C>T NA NA 18.7% 

Dunnett Multiple Comparison Test 

Sample Code VS Sample Code Test Stat Critical MSD OF P-Value P-Type Decision(a:5%) 
Lab Control FR_UFR1 1.053 2.456 4.199 18 0.4966 CDF Non-Significant Effect 

GH_ER2 0.702 2.456 4.199 18 0.6619 CDF Non-Significant Effect 
FR_FRCP1 4.914 2.456 4.199 18 <0.0001 CDF Significant Effect 
GH_FR1 2.281 2.456 4.199 18 0.0737 CDF Non-Significant Effect 
GH_ERC 2.106 2.456 4.199 18 0.1059 CDF Non-Significant Effect 
EV_MC2 4.446 2.456 4.199 18 0.0001 CDF Significant Effect 
EV_HC1 1.579 2.456 4.199 18 0.2620 CDF Non-Significant Effect 
CM_MC2 4.212 2.456 4.199 18 0.0003 CDF Significant Effect 
LC_LCDSSLCC 0.7604 2.456 4.199 18 0.6355 CDF Non-Significant Effect 

ANOVA Table 

Source Sum Squares Mean Square OF F Stat P-Value Decision(a:5%) 
Between 798.61 88.73444 9 6.073 <0.0001 Significant Effect 
Error 1315.1 14.61222 90 
Total 2113.71 99 

Distributional Tests 

Attribute Test Test Stat Critical P-Value Decision(a:1%) 
Variances Bartlett Equality of Variance 10.59 21.67 0.3047 Equal Variances 
Distribution Shapiro-Wilk W Normality 0.9714 0.9654 0.0281 Normal Distribution 

000-469-187-1 CETIS™ v1.8.7.16 Analyst: __ _ 



CETIS Analytical Report Report Date: 16 Nov-16 12:49 (p 2 of 8) 

Test Code: 161119110-6475-1479 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 01-8854-7522 Endpoint: Reproduction CETIS Version: CETISv1.8.7 

Analyzed: 16 Nov-16 12:44 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 

Lab Control 10 22.5 20.58 24.42 23 16 25 0.8466 11.9% 0.0% 

FR_UFR1 10 20.7 18.91 22.49 21 15 24 0.7895 12.06% 8.0% 

GH_ER2 10 21.3 18.52 24.08 21.5 13 26 1.23 18.26% 5.33% 

FR_FRCP1 10 14.1 10.86 17.34 12.5 8 21 1.433 32.15% 37.33% 

GH_FR1 10 18.6 16.63 20.57 19.5 12 21 0.8718 14.82% 17.33% 

GH_ERC 10 18.9 16.03 21.77 20 11 24 1.269 21.23% 16.0% 

EV_MC2 10 14.9 11.06 18.74 14.5 9 21 1.696 36.0% 33.78% 

EV_HC1 10 19.8 17.75 21.85 20.5 14 23 0.9043 14.44% 12.0% 

CM_MC2 10 15.3 12.06 18.54 14.5 9 22 1.43 29.56% 32.0% 

LC_LCDSSLCC 10 21.2 18.34 24.06 21.5 13 26 1.263 18.84% 5.78% 

Reproduction Detail 

Sample Code Rep 1 Rep2 Rep 3 Rep4 Rep5 Rep6 Rep7 Reps Rep9 Rep 10 

Lab Control 22 22 23 25 25 23 23 16 25 21 

FR_UFR1 21 21 20 21 24 21 15 20 24 20 

GH_ER2 25 22 24 13 19 26 24 18 21 21 

FR_FRCP1 21 18 18 12 8 12 11 13 9 19 

GH_FR1 20 20 12 19 20 16 19 21 21 18 

GH_ERC 19 20 22 21 18 11 24 13 21 20 

EV_MC2 20 20 12 9 9 17 11 21 9 21 

EV_HC1 14 21 23 16 23 20 21 21 20 19 

CM_MC2 22 13 21 9 12 18 11 12 19 16 

LC_LCDSSLCC 26 21 20 25 25 22 17 20 13 23 

Graphics 
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CETIS Analytical Report Report Date: 

Test Code: 

16 Nov-16 12:49 (p 3 of 8) 

161119110-6475-1479 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 17-1534-6129 

Analyzed: 16 Nov-16 12:47 

Batch ID: 

Start Date: 

20-8803-2243 

20 Oct-16 15:00 

Ending Date: 26 Oct-16 21:30 

Duration: 6d 7h 

Endpoint: Reproduction 

Analysis: Parametric-Control vs Treatments 

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: 

Brine: 

Age: <24h 

Sample Code Sample ID Sample Date Receive Date Sample Age Client Name Project 

FR_UFR1 10-7516-2299 17 Oct-16 10:36 18 Oct-16 09:00 76h (3.5 °C) Teck Coal 

GH_ER2 04-9422-6584 17 Oct-16 18 Oct-16 09:00 87h (5.5 °C) 

FR_FRCP1 11-3445-7212 17 Oct-1611:38 18 Oct-16 09:00 75h (3.8 °C) 

GH_FR1 08-3525-1758 17 Oct-16 18 Oct-16 09:00 87h (5 °C) 

GH_ERC 20-7388-0844 17 Oct-16 18 Oct-16 09:00 87h (6 °C) 

EV_MC2 20-4287-7806 17 Oct-16 12:45 18 Oct-16 09:00 74h (5.8 °C) 

EV_HC1 14-4341-5487 17 Oct-16 10:45 18 Oct-16 09:00 76h (5 °C) 

CM_MC2 14-4751-8514 17 Oct-16 18 Oct-16 occcO 87h (4 °C) 

LC_LCDSSLCC 12-2957-4836 17 Oct-16 18 Oct-16 09:00 87h (3.5 °C) 

Sample Code Material Type Sample Source Station Location Latitude 

FR_UFR1 Water Sample Teck Coal FR_UFR1_Q_03102016_N 

GH_ER2 Water Sample Teck Coal GH_ER2_WS_2016-10-17 _N 

FR_FRCP1 Water Sample Teck Coal FR_FRCP1_Q_03102016_N 

GH_FR1 Water Sample Teck Coal GH_FR1_WS_2016-10-17 _N 

GH_ERC Water Sample Teck Coal GH_ERC_WS_2016-10-17 _N 

EV_MC2 Water Sample Teck Coal EV _MC2_WS_2016-10-17 _N 

EV_HC1 Water Sample Teck Coal EV _HC1_WS_2016-10-17 _N 

CM_MC2 Water Sample Teck Coal CM_MC2_ WS_20161017 _N 

LC_LCDSSLCC Water Sample Teck Coal LC_LCDSSLCC_WS_2016-10-17 

Data Transform Zeta Alt Hyp Trials Seed PMSD Test Result 
Untransformed NA C>T NA NA 20.6% 

Dunnett Multiple Comparison Test 

Sam pie Code vs 

FR_UFR1 

ANOVA Table 

Source 

Between 

Error 
Total 

Distributional Tests 

Attribute 

Variances 
Distribution 

000-469-187-1 

Sample Code 

GH_ER2 

FR_FRCP1 
GH_FR1 

GH_ERC 

EV_MC2 

EV_HC1 
CM_MC2 

LC_LCDSSLCC 

Test Stat 

-0.3414 

3.756 
1.195 

1.024 

3.301 

0.5122 
3.073 

-0.2845 

Critical 

2.424 

2.424 
2.424 

2.424 

2.424 

2.424 

2.424 

2.424 

MSD DF P-Value 

4.259 18 0.9495 

4.259 18 0.0012 
4.259 18 0.4090 
4.259 18 0.4896 
4.259 18 0.0049 

4.259 18 0.7236 

4.259 18 0.0095 

4.259 18 0.9418 

Sum Squares Mean Square OF F Stat 
640.6889 

1250.6 
1891.289 

Test 

80.08611 

15.43951 

Bartlett Equality of Variance 
Shapiro-Wilk W Normality 

8 

81 

89 

Test Stat Critical 

8.714 20.09 

0.9721 0.962 

5.187 

P-Value 

0.3670 

0.0498 

CETIS™ v1 .8.7.16 

P-Type Decision(a:5%) 

CDF Non-Significant Effect 

CDF Significant Effect 
CDF Non-Significant Effect 
CDF Non-Significant Effect 

CDF 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: 17-1534-6129 Endpoint: Reproduction 
Analyzed: 16 Nov-16 12:47 

Reproduction Summary 

Sample Code 

FR_UFR1 

GH_ER2 

FR_FRCP1 

GH_FR1 

GH_ERC 
EV_MC2 

EV_HC1 
CM_MC2 
LC_LCDSSLCC 

Reproduction Detail 

Sample Code 

FR_UFR1 

GH_ER2 

FR_FRCP1 

GH_FR1 

GH_ERC 

EV_MC2 

EV_HC1 

CM_MC2 

LC_LCDSSLCC 

Graphics 

Analysis: Parametric-Control vs Treatments 

Count 

10 

10 

10 

10 
10 

10 
10 
10 
10 

Rep 1 

21 

25 

21 

20 

19 

20 

14 

22 

26 

Mean 

20.7 

21.3 

14.1 

18.6 
18.9 

14.9 
19.8 

15.3 
21.2 

Rep 2 

21 

22 

18 

20 

20 

20 

21 

13 

21 

95% LCL 95% UCL Median 

18.91 22.49 21 

18.52 

10.86 

16.63 
16.03 

11.06 

17.75 
12.06 
18.34 

Rep3 

20 

24 

18 

12 

22 

12 

23 

21 

20 

24.08 

17.34 

20.57 
21.77 

18.74 
21.85 
18.54 
24.06 

Rep4 

21 

13 

12 

19 

21 

9 

16 

9 

25 

21.5 

12.5 

19.5 

20 

14.5 
20.5 

14.5 
21.5 

Rep5 

24 

19 

8 

20 

18 

9 

23 

12 

25 

o .......................... ~···············~··fi ........ . 

ii ~I ;; :· ~I ~ ~' " ~ 
~' :' ill 

,, • 0 § 

"' 

000-469-187-1 CETIS™ v1.8.7.16 

Min 

15 

13 

8 
12 
11 

9 
14 

9 
13 

Report Date: 

Test Code: 

16 Nov-16 12:49 (p 4 of 8) 

161119110-6475-1479 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Max 

24 

26 

21 

21 

24 

21 
23 

22 
26 

Std Err 

0.7895 

1.23 

1.433 

0.8718 
1.269 

1.696 
0.9043 

1.43 
1.263 

CV% 

12.06% 

18.26% 

32.15% 

%Effect 

0.0% 

-2.9% 

31.88% 

14.82% 10.14% 
21.23% 8.7% 

36.0% 28.02% 
14.44% 4.35% 

29.56% 26.09% 
18.84% -2.42% 

Rep 6 Rep7 Reps Rep9 Rep 10 

21 

26 

12 

16 

11 

17 

20 

18 

22 

15 

24 

11 

19 

24 

11 

21 

11 

17 

20 

18 

13 

21 

13 

21 

21 

12 

20 

24 

21 

9 
21 

21 

9 

20 

19 

13 

Analyst: __ _ 

20 

21 

19 

18 

20 

21 

19 

16 

23 



CETIS Analytical Report Report Date: 

Test Code: 

16 Jan-17 13:56 (p 1 of 2) 

161119 110-6475-1479 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 14-2155-8594 Endpoint: Reproduction CETIS Version: CETISv1.8.7 

Analyzed: 16 Jan-17 13:56 Analysis: Parametric-Control vs Treatments Official Results: Yes 

Batch ID: 20-8803-2243 Test Type: Reproduction-Survival (7d) Analyst: Emma Marus 

Start Date: 20 Oct-16 15:00 Protocol: EC/EPS 1/RM/21 Diluent: 

Ending Date: 26 Oct-16 21:30 Species: Ceriodaphnia dubia Brine: 

Duration: 6d 7h Source: In-House Culture Age: <24h 

Sample.Code Sample ID Sample Date Receive Date Sample Age Client Name Project 

FR_UFR1 10-7516-2299 

GH_ER2 04-9422-6584 

FR_FRCP1 11-3445-7212 

GH_FR1 08-3525-1758 

GH_ERC 20-7388-0844 

EV_MC2 20-4287-7806 

EV_HC1 14-4341-5487 

CM_MC2 14-4751-8514 

LC_LCDSSLCC 12-2957-4836 

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_MC2 Water Sample 

EV_HC1 Water Sample 

CM_MC2 Water Sample 

LC_LCDSSLCC Water Sample 

Data Transform Zeta 
Untransformed NA 

17 Oct-16 10:36 18 Oct-16 09:00 76h (3.5 °C) 

17 Oct-16 18 Oct-16 09:00 87h (5.5 °C) 

17 Oct-16 11 :38 18 Oct-16 09:00 75h (3.8 °C) 

Teck Coal 

17 Oct-16 18 Oct-16 09:00 87h (5 °C) 

17 Oct-16 18 Oct-16 09:00 87h (6 °C) 

17 Oct-16 12:45 18 Oct-16 09:00 74h (5.8 °C) 

17 Oct-16 10:45 18 Oct-16 09:00 76h (5 °C) 

17 Oct-16 18 Oct-16 09:00 87h (4 °C) 

17 Oct-16 

Sample Source 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

18 Oct-16 09:00 87h (3.5 °C) 

Station Location 

FR_UFR1_Q_03102016_N 

GH_ER2_WS_2016-10-17 _N 

FR_FRCP1_Q_03102016_N 

GH_FR1_WS_2016-10-17 _N 

GH_ERC_WS_2016-10-17 _N 

EV_MC2_WS_2016-10-17 _N 

EV_HC1_WS_2016-10-17_N 

CM_MC2_WS_20161017 _N 

LC_LCDSSLCC_WS_2016-10-17 

Latitude 

Alt Hyp Trials Seed PMSD Test Result 

C>T NA NA 20.0% 

Dunnett Multiple Comparison Test 

Sample Code vs 

UJ GH ER2 

ANOVA Table 

Source 

Between 

Error 
Total 

Distributional Tests 

Attribute 

Variances 

Distribution 

000-469-187-1 

Sample Code 

FR_UFR1 

FR_FRCP1 
GH_FR1 

GH_ERC 

EV_MC2 

EV_HC1 

CM_MC2 

LC_LCDSSLCC 

Test Stat 

0.3414 

4.097 

1.536 
1.366 

3.642 

0.8536 
3.414 

0.05691 

Critical 

2.424 

2.424 

2.424 

2.424 

2.424 

2.424 
2.424 

2.424 

MSD DF P-Value 

4.259 18 0.7887 

4.259 18 0.0004 
4.259 18 0.2632 

4.259 18 0.3326 

4.259 18 0.0017 

4.259 18 0.5711 
4.259 18 0.0035 

4.259 18 0.8751 

Sum Squares Mean Square DF F Stat 
640.6889 

1250.6 

1891.289 

Test 

80.08611 

15.43951 

Bartlett Equality of Variance 

Shapiro-Wilk W Normality 

8 
81 

89 

Test Stat Critical 

8.714 20.09 

0.9721 0.962 

5.187 

P-Value 

0.3670 

0.0498 

CETIS™ v1.8.7.16 

P-Type Decision(a:5%) 

CDF Non-Significant Effect 

CDF Significant Effect 

CDF Non-Significant Effect 

CDF Non-Significant Effect 

CDF 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 

QA j~ 
. ;},.,,,,, . 1c. I !:J.-



CETIS Analytical Report Report Date: 16 Jan-17 13:56 (p 2 of 2) 

Test Code: 161119110-6475-1479 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 14-2155-8594 Endpoint: Reproduction CETIS Version: CETISv1.8.7 

Analyzed: 16 Jan-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 

FR_UFR1 10 20.7 18.91 22.49 21 15 24 0.7895 12.06% 0.0% 

GH_ER2 10 21.3 18.52 24.08 21.5 13 26 1.23 18.26% -2.9% 

FR_FRCP1 10 14.1 10.86 17.34 12.5 8 21 1.433 32.15% 31.88% 

GH_FR1 10 18.6 16.63 20.57 19.5 12 21 0.8718 14.82% 10.14% 
GH_ERC 10 18.9 16.03 21.77 20 11 24 1.269 21.23% 8.7% 
EV_MC2 10 14.9 11.06 18.74 14.5 9 21 1.696 36.0% 28.02% 
EV_HC1 10 19.8 17.75 21.85 20.5 14 23 0.9043 14.44% 4.35% 
CM_MC2 10 15.3 12.06 18.54 14.5 9 22 1.43 29.56% 26.09% 
LC_LCDSSLCC 10 21.2 18.34 24.06 21.5 13 26 1.263 18.84% -2.42% 

Reproduction Detail 

Sample Code Rep 1 Rep2 Rep3 Rep4 Rep5 Rep6 Rep7 Rep 8 Rep9 Rep 10 
FR_UFR1 21 21 20 21 24 21 15 20 24 20 
GH_ER2 25 22 24 13 19 26 24 18 21 21 

FR_FRCP1 21 18 18 12 8 12 11 13 9 19 
GH_FR1 20 20 12 19 20 16 19 21 21 18 

GH_ERC 19 20 22 21 18 11 24 13 21 20 

EV_MC2 20 20 12 9 9 17 11 21 9 21 

EV_HC1 14 21 23 16 23 20 21 21 20 19 
CM_MC2 22 13 21 9 12 18 11 12 19 16 
LC_LCDSSLCC 26 21 20 25 25 22 17 20 13 23 

Graphics 

.. .. 

5 :· :I " ~' " ~ :! ~' •, • ~ § 
~ 

000-469-187-1 CETIS™ v1 .8.7.16 Analyst: __ _ 



~ l, "> (' Client: (_2..('f- (..o~ 

W.0.#: /6/// f Hardness and Alkalinity Datasheet 

Alkalinity Hardness 

Volume of 
Sample (ml) 0.02N (ml) of 0.02N Sample 0.01M Total 

Subsample Date Volume HCL/H2S04 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 
C'.M(j ,, GM. .. /\),_(, '2. OCt-l qft'vl flrl-N/111 ~cs 8'Lf 8-6 \(){- 10V 3.8 2,~(1) c:s-· 
t",;.H<S •· <'.7 Ii· -fl<. I I 50 q.5 q .'?· l R \/,) '(JU ( > 5. l S'/0 I 

GtlO-Gt+-ERc. so 7. 'Ci £), (} (i-;+__ '.') 56 <]. I (({J-
G\1<5 6rl -€122 -::;c/ 7. 5'~ 7, 5" 14 (, 50 @.?;, {(o(/) 
·F~~D _,:r ~ ';))" _1-efi(J 

/' 

·r i:: 0 _ .f'i; ~fl~ cf> i 50 10·3 /0. 5 1 () )_, IC)((_) 5.ro 5ft6 
nzc:l •· Ofl2 I so 'f?. :s ?. s L( -· 50 q. '2 t!Jlf 
"-Vd- ti Cl 50 ( C>' L/ 10· G 1 ·l.i· (0~ '(,g 1tcf0 
EV<> ·ev ... JAC.'7~ 50 6·8 ?· C) (?J~-- ( () <!::' :;. 0 ~ 
i,,,.(,,('1 ., cc .. 

(J' \::I~-;::-· LLC 56 1· 5 cy. s (8Y /() \U 8.'":f.. R=J-0 
20' !. 0.PYl/LP / \\/ '" J 50 s: (') S-: I l/Y. :Jn e-- () o, ((){) j; 

I 

Notes: 

· Reviewed by: 

Version 1.1 Issued July28, 2016 Nautilus Environmental Company Inc. 



 
 

 

APPENDIX B – Pseudokirchneriella subcapitata Toxicity Test Data 



Pseudokirchneriel/a subcapitata Summary Sheet 

Client: 

Work Order No.: 

Sample Information: 

Sample ID: 

Sample Date: 

Date Received: 

Sample Volume: 

\lo\ \ffe 

\(C\.V\OV\~ 1 W r.eS1.1vt-h to.lA~ ~...,, \Ds 
&l+ H/16 

Test Organism Information: 

Culture Date: 

Age of culture (Day 0): 

Zinc Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: lb}:nol 
Date Initiated: Qci-l±flb 

72-h IC50 (95% CL): 

Start Date: __ 0_0-'·t_\c....,Or=-'/_\-6 ___ _ 
Set up by: __ _!.:!M_;,_t:_1,__ ____ _ 

72-h IC50 Reference Toxicant Mean and Range: 3;( ,b (dl\-. o -l\-f .~ ),l!lj/ l CV(%): 
~~ 

Test Results: 

()site c1K1~\ 
@ >'1t ~ mtra \ 

-#: \x0.:t co..k~ c.el( 
'-ji'<:~\ ~T \,Nere. 

S\l(V\1 ~CU,ft\'lu1 
ifeevter ~rY~ 

) ab C\){\-\fo I 
u. . 1n~1 CQ;teJ eel\ ~ 1-e1i:{ 

-t\rlCt\ wen. 
s;S\i\1~<°"11\\\'""\ q<P~Q,r' 
~V\ -~ s-{-\-e. M~\ 

F~-V\~\ 
Reviewed by: 

Neqative Control 

f~_ll\l=-l<.(_61 _o3 iu>D\6._l'..l 0 
Gi.fCl"?QJ.-W.'>_ J.olb-10-11--N (id.) 
t:'f.._f=Rc.PI _Q__ O~tD).O\ b_rJ 

~\.\-f'RLWS_2o\'o-\o-t-1--N 

fil·L\?RC.- iNL }.<7\ \,. - I 0-1.:i-_r-J 
8\f_l\i\O_vJ<;, _;;}o\b-to- r:t_~ 

~V -r\-CI ~'NL 2vlb -10-\i-_r.J 

CivLMQ -~S.- 20\.\,. \Dl)_t--i 
\.LLL.D~S LU. _wL:>ol1:>-10-1q._~ 

Issued May 10, 2014; Ver. 1.0 

Cell Yield (Mean± SD) lL wvi lrcA eJ ce~! 
~ \J~ 4\"ltj WU~ 
s,'1qn1~(~ 
\~*'~~ 
~;'re Cvn:\ro\ 

60,q 

\'5\f-.3 
\';',;l. 'D 

l+Lv 
(5g,'; 

iS~.,\; 

!bb,3 
\\;=t.i 

± l. ") (lb 

± l\.s tit 

± SJ * 
± c?.Di .:fc.\b 

± LC\ 1t. 

± 10.4-* 
± ,y.6 "'* c.o\ 
± J.;?- "* 

fQ_\;\ FR.( 

b. 1v\:~r1ctJ0 c-cLt 
~ Mc{ 4'\Yit vVlf'l 

<; ;q ~\8 C6.-1\-tly 

°\Sb.D ± ~ \0.1 ~-
'ID>i ~V\ ~Js,t.e 
UJ'IYfl"'I?\ G\-t_fPef 

lSb .v j;.~ c. \\!\cl i(evt IJ\L"1 {J Cd\ ~ 1'l\d -thev-t 
tt.s ~ . wtJL ~;qW\G c~-K~ o{1'.a,-tu 

f4 01J - r ~ }I (,p +W...vi ~ 5 'k 
t c\)'(\:~l 

0U_((Z.O-

Date reviewed: 

Nautilus Environmental Company Inc. 



Client: 

Sample ID: 

Work Order No.: 

Culture Date: 

Culture Count: 

Time Zero Counts: 

No. of Cells/ml: 

Concentration 

%(v/v) 

Control 

(S\'rt.) 

f"12--IARLI 
Js:t.t) 
1.;14-12Q:;:J 

.q'.Lfilt~ 0 I 

8H-F!21 

&il-L~At 

i::.v_tJ{..d 

~V-11CI 

C\\LMC1-

\1 . .JLD.slL.et. 
Initials 

72-h Algal Growth Inhibition Toxicity Test 
Water Quality Measurements 

lfcK C,~\ Setup by: 

v1 = 

Test Date/Time: 

Test Species: Pseudokirchneriella subcapitata 

Age of Culture: 5d Culture Health: 

Average: 32t. t'.:i Culture Cell Density (c1): 381-.t::i )(It> 't c.etl.!/rd

S, lo& n1L 220,000 cells/ml x I l:SV ml 

(c1) ~g1,\:3;i<..\04Mt1 cells/ml 

1 Jo 2 ~Dl3 ~3 t?Mq 
Average: ___ .:::_LY...::_"'-=--"'·--------

IJ\l'"I 

---=[)-'3'-'-:>5=-X_\=u""-'f _______ lnitial Density: #cells/ml+ 220 µL x 10 µl = 

Water Quality Incubator Temperature 
Microplates rotated 2X per day? 

pH Temp (°C) (oC) 

Oh Oh Oh 24 h 48 h 72 h Oh 24 h 48 h 72 h 

i.o ci3.D j!Jp dB.:::> ;,71;. ;::> Q)S,a v -v- V' v 
~.\ a3.o I .........-- v .../" ~ 

~ ,\) ;)°?;p ./ ~ \---"' (..../" 

~-' ;);A;o :1 
\.../' y.--- \_.--- ~ 

2 .. D :J'd.o I v ~ v v---

":f .9 J'.3.D \...;"""' 
L- .../' v 

-:r .9 ;)3.o ' \...--' ~ v / 
I 

B.o ;)3.v ,I 
:\ 

............- J/ v .._,/" ' ' 

&.D c)3.b i\ ,[ \./ \.- ~ v 
i/ 

b.l> ~3.v i :I j; "'-' v v- ~ / w 
Mtl M~ L!\l\tl \V\tl tJ,b Mtl VV\b Mt:J IV\\_:;"\ V\IA. 

I 

Initial control pH: Well 1: ____ =t-'-. D ___ _ Well 2: ___ -::i--'-''c..:D=----

Final control pH: Well 1: -----={o'-._.i.__ __ _ . Q 
Well 2: __ __,,,b'--'.o"----

Light intensity (lux): ift5D Date measured: 

Instruments: Thermometer ~ pH meter :;:) Light meter. ___ \,__ __ _ 

Sample Description: 

Comments: 

C,\fltv i rcl 01..AV\es.\ ioOti1>vv'tH 1 V\ \, QGvticv-\ 0vteS ((4,\\ .Rf~ Fi2-H?t.PI ) 
f'2.-Wcfl: C\fQ~ I e1:>\t:.~V\!'lJ, 0t\c>l.\l\h~ 1 S;:;.~ ~" p0.rnlµ\q)~ 

Reviewed: Date reviewed: ___ ,_No_v_·_t_S--1-.L~Uo=----
( 

Version 1.2; Modified October 21, 2014 Nautilus Environmental Company Inc. 



Client: 

Work Order#: 

Sample ID: 
%(v/v) 

Concentration 
Control 

sit~ t1,~-\rv 1 

f\{_1411<1 
{Cj~.J 'I. v)v) 

>it<. wn\o I 
Gi+l / "E!?d-
Ms .J:/. v J.1) 

f~-R2~1 
(~i;'./}v) 

r'l"J 

(qµ_f~\ 
(~Jt!B"I. vlv) 

(;jS,,) '/. 

fti;L~l(e, 
( rw~ / ) ~ vv 

983.~-/. 
Comments: 

Reviewed by: 

Pseudokirchneriella subcapitata Toxicity Test Data Sheet 
72-h Algal Cell Counts 

'Teet CooJl Start Date/Time: _ _,.O...._C*<.i,-' ....... 19 ....... /-'"'ita:;._2~""-\~l± ..... 1$._.,h,...__ ___ _ 
__ _._l lo~l!OO"'----- Termination Date: --=O.;;...lt:...:..-~=d;..;../_..16........_f)____,\ ..... 4="""'r.;'""""~-"'"1 ____ _ 

\{G\,lf\ l1\AJ Test set up by:------"'"'-~ t:-'....,1---------

Rep Count 1 Count 2 Count 3 Count 4 Comments Initials 
A ~ M\/J 
B 3o 
c :Q? 
D ~\ 
E ?Jy 
F '.?~ 
G 3d I 
H '?io 
A ii;~ 
B ilo~ 
c llo\? 
D \lob 

eA ~1\;\ I'S~ 
f E I If!+-
~c' 1Sd-
\H1 llto 

A l'ft I 
B IS9 l 
c 14-lt I 
D l+~ 

tAIJ\t-1 li30 I 
f E l~o I 
&i c l to't' I 
1+c !lo:? I 

A IY-5' I 
I 

B llf-d' I 
I 

c ll\-~ .I 

D 1~i I 
A' - \S2i 
B 10~ 
c lbO 
D lS2. I 
A \lo-=J I 
B ~~· l~ 1 
c l% I 

I 
D ibb ~ 

Date Reviewed: f1oJ · lf' /ft:. 
-----'---~,------

Version 1.0 Modified May 8, 2008 Nautilus Environmental 



Client: 

Work Order#: 

Sample ID: 
%(v/v) 

Concentration 
Control 

~(\. 

ev_N\Ca-
(.~ v/v) 
·9s.2·1. 

Or ,,,\1-l-\ 
(\~;l v}v) 
ij;; .). ·I. 

C\11...-Mt'}-

(1~·! v)v) 
'J.CJ.)'/. 

\,..t-\L OSS \..CC 

( 1~-t vlv) 
'1S .;).·/, 

Comments: 

Reviewed by: 

Pseudokirchneriella subcapitata Toxicity Test Data Sheet 
72-h Algal Cell Counts 

\.f cl t'.ocJ Start Date/Time: (?Cf ~q /111ro@ ~ 4d~ 
_____ !l_a ........ 11_._Jo ___ Termination Date: ICX.t d.d-/16 P \'+I~ 

\(C\;v\1\1\~ Test set up by: N\lA 

Rep Count 1 Count 2 Count 3 Count 4 Comments 
A 
B 

c 
D 
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F 

G 
H 

A •\ \-, 2 
B \Iola 
c ll'D 
D l'o~ 
A lbl 
B \ t;\., 

c \\:,o 
D 1t;Cb 
A 1\o d-
B l'olf-' 
c 11.\--? 
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B l lo2'J 
c iS% 
D 1i; I 
A 
B 

c 
D 

A 

B 
c 
D 
A 
B 
c 
D 

Initials 
M°fl\.iq 

1\11 t1 
,. 

I 

\v 
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Pseudokirchneriella subcapitata Algal Counts 
Page 1of2 

Client: Teck Coal Start Date/Time: 19-0ct-16 @1415h 
WO#: 161120 Termination Date/Time 22-0ct-16 @1415h 
Sample ID: Teck Coal samples pass/fail 

Initial Cell Density: 10455 cell/ml 230000 
0.22 
0.01 

Concentration Rep Count 1 Count 2 Count 3 Count 4 Mean Cell Yield 10454.55 
"'fo ( vfv) (x 104

) (x 104
) (x 104

) (x 104
) (x 104

) (x 104
) 

cell/ml 
Control A 32 32 31.0 mean 30.8 
Lab Control B 30 30 29.0 SD 1.457738 

c 33 33 32.0 CV 4.72838 
D 31 31 30.0 
E 34 34 33.0 
F 33 33 32.0 
G 32 32 31.0 
H 30 30 29.0 

Control A 158 158 157.0 mean 154.2 
Site Water B 162 162 161.0 SD 9.513149 
(FR_UFR1) c 165 165 164.0 CV 6.169175 
95.2% (v/v) D 166 166 165.0 

E 155 155 154.0 
F 144 144 143.0 
G 152 152 151.0 
H 140 140 139.0 

Control A 144 144 143.0 mean 152.0 
Site Water B 159 159 158.0 SD 8.141604 
(GH_ER2) c 149 149 148.0 CV 5.357921 
95.2% (v/v) D 143 143 142.0 

E 150 150 149.0 
F 152 152 151.0 
G 164 164 163.0 
H 163 163 162.0 

FR_FRCP1 A 145 145 144.0 
95.2% (v/v) B 142 142 141.0 

c 143 143 142.0 
D 138 138 137.0 

GH_FR1 A 158 158 157.0 
95.2% (v/v) B 162 162 161.0 

c 160 160 159.0 
D 158 158 157.0 

GH_ERC A 167 167 166.0 
95.2% (v/v) B 152 152 151.0 

c 146 146 145.0 
D 166 166 165.0 

Date reviewed: 

Version 1.1; Modified September 28, 2016 Nautilus Environmental Company Inc. 



Pseudokirchneriella subcapitata Algal Counts 
Page 2 of2 

Client: Teck Coal Start Date/Time: 19-0ct-16@ 1415h 
WO#: 161120 Termination Date/Time 22-0ct-16 @ 1415h 
Sample ID: Teck Coal samples pass/fail 

Initial Cell Density: 10455 cell/ml 230000 
0.22 
0.01 

Concentration Rep Count 1 Count 2 Count 3 Count 4 Mean Cell Yield 10454.55 
1)/ .. (vlv) (x 104

) (x 104
) (x 104

) (x 104
) (x 104

) (x 104
) 

cell/ml 
Control A 32 32 31.0 mean 30.8 
Lab Control B 30 30 29.0 SD 1.457738 

c 33 33 32.0 CV 4.72838 
D 31 31 30.0 
A 34 34 33.0 
B 33 33 32.0 
c 32 32 31.0 
D 30 30 29.0 

EV_MC2 A 168 168 167.0 
95.2% (v/v) B 166 166 165.0 

c 170 170 169.0 
D 165 165 164.0 

EV_HC1 A 161 161 160.0 
95.2% (v/v) B 156 156 155.0 

c 160 160 159.0 
D 158 158 157.0 

CM_MC2 A 162 162 161.0 
95.2% (v/v) B 164 164 163.0 

c 142 142 141.0 
D 160 160 159.0 

LC_LCDSSLC A 157 157 156.0 
95.2% (v/v) B 162 162 161.0 

c 158 158 157.0 
D 151 151 150.0 
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! 

Date reviewed: 

Version 1.1; Modified September 28, 2016 Nautilus Environmental Company Inc. 



CETIS Summary Report 

EC Alga Growth Inhibition Test 

Batch ID: 

Start Date: 

03-8753-0417 

19 Oct-16 14:15 

Ending Date: 22 Oct-16 14:15 

Duration: 72h 

Sample Code 

Lab Control 

FR_UFR1 

GH_ER2 

FR_FRCP1 

GH_FR1 

GH_ERC 

EV_MC2 

EV_HC1 

CM_MC2 

LC_LCDSSLCC 

Sample Code 

Q Lab Control 

FR_UFR1 

GH_ER2 

FR_FRCP1 

GH_FR1 

GH_ERC 

EV_MC2 

EV_HC1 

CM_MC2 

LC_LCDSSLCC 

Sample ID 

01-8018-5390 

10-7516-2299 

04-9422-6584 

11-3445-7212 

08-3525-1758 

20-7388-0844 

20-4287-7806 

14-4341-5487 

14-4751-8514 

12-2957-4836 

Material Type 

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: EC/EPS 1/RM/25 

Report Date: 

Test Code: 

Analyst: Mimi Tran 

16 Nov-16 15:01 (p 1 of 1) 

161120 I 07-1361-4164 

Nautilus Environmental 

Diluent: Deionized Water + nutrients 

Species: Pseudokirchneriella subcapitata Brine: 

Source: In-House Culture 

Sample Date Receive Date 

19 Oct-16 19 Oct-16 

17 Oct-16 10:36 18 Oct-16 09:00 

17 Oct-16 18 Oct-16 09:00 

17 Oct-16 11 :38 18 Oct-16 09:00 

17 Oct-16 

17 Oct-16 

18 Oct-16 09:00 

18 Oct-16 09:00 

17 Oct-16 12:45 18 Oct-16 09:00 

Sample Age 

14h 

52h (3.5 °C) 

62h (5.5 °C) 

51h (3.8 °C) 

62h (5 °C) 

62h (6 °C) 

50h (5.8 °C) 

17 Oct-16 10:45 18 Oct-16 09:00 52h (5 °C) 

17 Oct-16 18 Oct-16 09:00 62h (4 °C) 

17 Oct-16 18 Oct-16 09:00 62h (3.5 °C) 

Age: 5d 

Client Name 

Teck Coal 

Sample Source Station Location 

Project 

Latitude Longitude 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

©Lab om~\:.:: D-e\DJ\·1:trd 
wc;;l.e+- w) o 1.A'\Y1-eW 

Lab Control 

FR_UFR1_Q_03102016_N 

GH_ER2_WS_2016-10-17 _N 

FR_FRCP1_Q_03102016_N 

GH_FR1_WS_2016-10-17 _N 

GH_ERC_WS_2016-10-17 _N 

EV_MC2_WS_2016-10-17 _N 

EV_HC1_WS_2016-10-17 _N 

CM_MC2_WS_20161017 _N 

LC_LCDSSLCC_WS_2016-10-17 

fll _ V\, t1<\::: s. \~ etY1W=-\ 
~-~°':;. sit.e Ci>{\\y6 l 

Cell Yield Summary 

Sample Code Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev CV% %Effect 

Lab Control 
FR_UFR1 

GH_ER2 
FR_FRCP1 

GH_FR1 
GH_ERC 

EV_MC2 
EV_HC1 

CM_MC2 

LC_LCDSSLCC 

Cell Yield Detail 

Sample Code 

Lab Control 

FR_UFR1 

GH_ER2 

FR_FRCP1 

GH_FR1 

GH_ERC 

EV_MC2 

EV_HC1 

CM_MC2 

LC_LCDSSLCC 

000-469-187-2 

8 
8 
8 
4 

4 

4 

4 
4 
4 
4 

Rep 1 

31 

157 

143 

144 

157 

166 

167 

160 

161 

156 

30.88 

154.3 

152 
141 

158.5 

156.8 

166.3 
157.8 

156 

156 

Rep2 

29 

161 

158 

141 

161 

151 

165 

155 

163 

161 

29.66 32.09 29 

146.3 

145.2 
136.3 

155.5 

140.2 

162.7 

154.2 

139.9 

148.8 

Rep 3 

32 

164 

148 

142 

159 

145 

169 

159 

141 

157 

162.2 

158.8 
145.7 

161.5 

173.3 

169.8 
161.3 

172.1 

163.2 

Rep4 

30 

165 

142 

137 

157 

165 

164 

157 

159 

150 

139 

142 

137 

157 

145 

164 

155 
. 141 

150 

Rep 5 

33 

154 

149 

CETIS™ v1.8.7.16 

33 
165 

163 
144 

161 

166 

169 
160 

163 

161 

Rep 6 

32 

143 

151 

0.5154 

3.363 

2.878 
1.472 

0.9574 

5.202 

1.109 

1.109 

5.066 

2.273 

Rep 7 

31 

151 

163 

1.458 

9.513 

8.142 
2.944 

1.915 

10.4 

2.217 

2.217 

10.13 

4.546 

Reps 

29 

139 

162 

4.72% 

6.17% 

5.36% 
2.09% 

1.21% 

6.64% 

1.33% 

1.41% 

6.5% 

2.91% 

Analyst: __ _ 

0.0% 

-399.6% 

-392.3% 
-356.7% 

-413.4% 

-407.7% 

-438.5% 

-410.9% 

-405.3% 

-405.3% 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 17-4889-7352 
Analyzed: 16 Nov-16 14:59 

Batch ID: 03-8753-0417 

Start Date: 19 Oct-16 14:15 

Ending Date: 22 Oct-16 14:15 

Duration: 72h 

Sample Code Sample ID 

Lab Control 01-8018-5390 

FR_UFR1 10-7516-2299 

GH_ER2 04-9422-6584 

FR_FRCP1 11-3445-7212 

GH_FR1 08-3525-1758 

GH_ERC 20-7388-0844 

EV_MC2 20-4287-7806 

EV_HC1 14-4341-5487 

CM_MC2 14-4751-8514 

LC_LCDSSLCC 12-2957-4836 

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_MC2 Water Sample 

EV_HC1 Water Sample 

CM_MC2 Water Sample 

LC_LCDSSLCC Water Sample 

Data Transform Zeta 
Untransformed NA 

Dunn-Sidak Adj t Test 

Sample .Code vs 

FR_UFR1 

) 

000-469-187-2 

Sample Code 

Lab Control 

GH_ER2 
FR_FRCP1 

GH_FR1 

GH_ERC 

EV_MC2 
EV_HC1 

CM_MC2 

LC_LCDSSLCC 

Endpoint: Cell Yield 

Report Date: 

Test Code: 

16 Nov-16 15:01 (p 1 of 3) 

151120 I 07-1361-4164 

Nautilus Environmental 

CETIS Version: CETISv1.8.7. 

Analysis: Parametric-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 

Sample Date 

19 Oct-16 

17 Oct-16 10:36 

17 Oct-16 

17 Oct-16 11:38 

17 Oct-16 

17 Oct-16 

17 Oct-16 12:45 

17 Oct-16 10:45 

17 Oct-16 

170ct-16 

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 

Receive Date 

19 Oct-16 

18 Oct-16 09:00 

18 Oct-16 09:00 

18 Oct-16 09:00 

18 Oct-16 09:00 

18 Oct-16 09:00 

18 Oct-16 09:00 

18 Oct-16 09:00 

18 Oct-16 09:00 

18 Oct-16 09:00 

Seed 

NA 

Age: 5d 

Sample Age Client Name 

14h Teck Coal 

52h (3.5 °C) 

62h (5.5 °C) 

51h (3.8 °C) 

62h (5 °C) 

62h (6 °C) 

50h (5.8 °C) 

52h (5 °C) 

62h (4 °C) 

62h (3.5 °C) 

Station Location 

Lab Control 

FR_UFR1_Q_03102016_N 

GH_ER2_WS_2016-10-17 _N 

FR_FRCP1_Q_03102016_N 

GH_FR1_WS_2016-10-17_N 

GH_ERC_WS_2016-10-17 _N 

EV_MC2_WS_2016-10-17 _N 

EV_HC1_WS_2016-10-17 _N 

CM_MC2_WS_20161017 _N 

LC_LCDSSLCC_WS_2016-10-17 

Latitude 

PMSD Test Result 

7.02% 

Test Stat Critical MSD DF P-Value P-Type Decision(a:5%) 
36.94 2.648 8.842 14 <0.0001 CDF Significant Effect 
0.6737 2.648 8.842 14 0.9268 CDF Non-Significant Effect 
3.24 2.648 10.83 10 0.0105 CDF Significant Effect 
-1.039 2.648 10.83 10 1.0000 CDF Non-Significant Effect 
-0.6112 2.648 10.83 10 1.0000 CDF Non-Significant Effect 
-2.934 2.648 10.83 10 1.0000 CDF Non-Significant Effect 
-0.8557 2.648 10.83 10 1.0000 CDF Non-Significant Effect 
-0.4279 2.648 10.83 10 0.9999 CDF Non-Significant Effect 
-0.4279 2.648 10.83 10 0.9999 CDF Non-Significant Effect 

Project 

Longitude 

CETIS™ v1.8.7.16 Analyst: __ _ QA J'Git_ 
. :zL. u_ /11_ 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 17-4889-7352 Endpoint: Cell Yield 
Analyzed: 16 Nov-16 14:59 Analysis: Parametric-Multiple Comparison 

Auxiliary Tests 

Attribute Test Test Stat Critical P-Value 

Control Trend Mann-Kendall Trend 0.1087 

ANOVATable 

Source Sum Squares Mean Square OF F Stat 
Between 105721.7 11746.85 9 263.3 

· Error 1873.625 44.61012 42 
Total 107595.3 51 

Distributional Tests 

Attribute Test Test Stat Critical P-Value 
Variances Bartlett Equality of Variance 33.03 21.67 0.0001 
Distribution Shapiro-Wilk W Normality 0.9557 0.9388 0.0511 

Cell Yield Summary 

Sample Code Count Mean 95% LCL 95% UCL Median 
Lab Control 8 30.88 29.66 32.09 31 
FR_UFR1 8 154.3 146.3 162.2 155.5 
GH_ER2 8 152 145.2 158.8 150 
FR_FRCP1 4 141 136.3 145.7 141.5 
GH_FR1 4 158.5 155.5 161.5 158 
GH_ERC 4 156.8 140.2 173.3 158 
EV_MC2 4 166.3 162.7 169.8 166 
EV_HC1 4 157.8 154.2 161.3 158 
CM_MC2 4 156 139.9 172.1 160 
LC_LCDSSLCC 4 156 148.8 163.2 156.5 

Cell Yield Detail 

Sample Code Rep 1 Rep2 Rep 3 Rep4 Rep5 
Lab Control 31 29 32 30 33 
FR_UFR1 157 161 164 165 154 
GH_ER2 143 158 148 142 149 
FR_FRCP1 144 141 142 137 
GH_FR1 157 161 159 157 
GH_ERC 166 151 145 165 
EV_MC2 167 165 169 164 
EV_HC1 160 155 159 157 
CM_MC2 161 163 141 159 
LC_LCDSSLCC 156 161 157 150 

000-469-187-2 CETISTM v1.8.7.16 

Report Date: 16 Nov-16 15:01 (p 2 of 3) 

Test Code: 151120 I 07-1361-4164 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Decision(a:5%) 

Non-significant Trend in Controls 

P-Value Decision(a:5%) 

<0.0001 Significant Effect 

Decision(a:1%) 

Unequal Variances 

Normal Distribution 

Min Max Std Err CV% 

29 33 0.5154 4.72% 

139 165 3.363 6.17% 

142 163 2.878 5.36% 

137 144 1.472 2.09% 

157 161 0.9574 1.21% 

145 166 5.202 6.64% 

164 169 1.109 1.33% 

155 160 1.109 1.41% 
141 163 5.066 6.5% 

150 161 2.273 2.91% 

Rep 6 Rep 7 Reps 
32 31 29 

143 151 139 

151 163 162 

Analyst: __ _ 

%Effect 

0.0% 

-399.6% 

-392.3% 

-356.7% 

-413.4% 

-407.7% 

-438.5% 

-410.9% 

-405.3% 

-405.3% 

QA: j{Ju..,, 
1L. lf_/11 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 17-4889-7352 
Analyzed: 16 Nov-16 14:59 

Graphics 

Endpoint: Cell Yield 
Analysis: Parametric-Multiple Comparison 

Report Date: 

Test Code: 

16 Nov-16 15:01 (p 3 of 3) 

151120 I 07-1361-4164 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

"' -----·-·----B---_____ 8 ______ ~ ______ : ______ 6 _______ : ______ ~------l:l-----~---
~ RtjcctNull 

~ ~ 6 :I ~ " ~' ~ ;1 ~ • 

000-469-187-2 

~ " ~ ~' ~ 
~· 

• • "" ~~-~-~-~-~-~~-~-~~ _,_, 

CETIS™ v1 .8.7.16 Analyst: ___ _ 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 04-5897-6804 

Analyzed: 16 Nov-16 15:00 

Batch ID: 03-8753-0417 

Start Date: 19 Oct-16 14:15 

Ending Date: 22 Oct-16 14:15 

Duration: 72h 

Sample Code Sample ID 

Lab Control 01-8018-5390 

FR_UFR1 10-7516-2299 

GH_ER2 04-9422-6584 

FR_FRCP1 11-3445-7212 

GH_FR1 08-3525-1758 

GH_ERC 20-7388-0844 

EV_MC2 20-4287-7806 

EV_HC1 14-4341-5487 

CM_MC2 14-4751-8514 

LC_LCDSSLCC 12-2957-4836 

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_MC2 Water Sample 

EV_HC1 Water Sample 

CM_MC2 Water Sample 

LC_LCDSSLCC Water Sample 

Data Transform Zeta 
Untransformed NA 

Dunn-Sidak Adj t Test 

Sample Code VS Sample Code 

GH_ER2 Lab Control 
FR_UFR1 

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: 

16 Nov-16 15:01 (p 1 of 3) 

151120 I 07-1361-4164 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Analysis: Parametric-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 

Sample Date 

19 Oct-16 

17 Oct-16 10:36 

17 Oct-16 

17 Oct-1611:38 

17 Oct-16 

17 Oct-16 

17 Oct-16 12:45 

17 Oct-16 10:45 

170ct-16 

17 Oct-16 

Sample Source 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Receive Date 

19 Oct-16 

18 Oct-16 09:00 

18 Oct-16 09:00 

18 Oct-16 09:00 

18 Oct-16 09:00 

18 Oct-16 09:00 

18 Oct-16 09:00 

18 Oct-16 09:00 

18 Oct-16 09:00 

18 Oct-16 09:00 

Alt Hyp Trials Seed 

C>T NA NA 

Age: 5d 

Sample Age Client Name 

14h Teck Coal 

52h (3.5 °C) 

62h (5.5 °C) 

51h (3.8 °C) 

62h (5 °C) 

62h (6 °C) 

50h (5.8 °C) 

52h (5 °C) 

62h (4 °C) 

62h (3.5 °C) 

Station Location 

Lab Control 

FR_UFR1_Q_03102016_N 

GH_ER2_WS_2016-10-17 _N 

FR_FRCP1_Q_03102016_N 

GH_FR1_WS_2016-10-17 _N 

GH_ERC_WS_2016-10-17 _N 

EV _MC2_WS_2016-10-17 _N 

EV _HC1_WS_2016-10-17 _N 

CM_MC2_WS_20161017_N 

LC_LCDSSLCC_WS_2016-10-17 

Latitude 

PMSD Test Result 

7.12% 

Test Stat Critical MSD OF P-Value P-Type Decision(a:5%) 

36.27 2.648 8.842 14 <0.0001 CDF Significant Effect 
-0.6737 2.648 8.842 14 1.0000 CDF Non-Significant Effect 
2.689 2.648 10.83 10 0.0451 CDF Significant Effect 
-1.589 2.648 10.83 10 1.0000 CDF Non-Significant Effect 
-1.161 2.648 10.83 10 1.0000 CDF Non-Significant Effect 
-3.484 2.648 10.83 10 1.0000 CDF Non-Significant Effect 
-1.406 2.648 10.83 10 1.0000 CDF Non-Significant Effect 
-0.978 2.648 10.83 10 1.0000 CDF Non-Significant Effect 
-0.978 2.648 10.83 10 1.0000 CDF Non-Significant Effect 

Project 

Longitude 

CETIS™ v1.8.7.16 Analyst: __ _ 



CETIS Analytical Report Report Date: 16 Nov-16 15:01 (p 2 of 3) 

Test Code: 161120 I 07-1361-4164 

EC Alga Growth Inhibition Test Nautilus Environmental 

Analysis ID: 04-5897-6804 Endpoint: Cell Yield CETIS Version: CETISv1.8.7 

Analyzed: 16 Nov-16 15:00 Analysis: Parametric-Multiple Comparison Official Results: Yes 

Auxiliary Tests 

Attribute Test Test Stat Critical P-Value Decision(a:5%) 

Control Trend Mann-Kendall Trend 0.1087 Non-significant Trend in Controls 

ANOVA Table 

Source Sum Squares Mean Square DF F Stat P-Value Decision(a:5%) 

Between 105721.7 11746.85 9 263.3 <0.0001 Significant Effect 

Error 1873.625 44.61012 42 

Total 107595.3 51 

Distributional Tests 

Attribute Test Test Stat Critical P-Value Decision(a:1%) 

Variances Bartlett Equality of Variance 33.03 21.67 0.0001 Unequal Variances 

Distribution Shapiro-Wilk W Normality 0.9557 0.9388 0.0511 Normal Distribution 

Cell Yield Summary 

Sample Code Count Mean 95% LCL 95% UCL Median Min Max Std Err CV% %Effect 

Lab Control 8 30.88 29.66 32.09 31 29 33 0.5154 4.72% 0.0% 

FR_UFR1 8 154.3 146.3 162.2 155.5 139 165 3.363 6.17% -399.6% 

GH_ER2 8 152 145.2 158.8 150 142 163 2.878 5.36% -392.3% 
FR_FRCP1 4 141 136.3 145.7 141.5 137 144 1.472 2.09% -356.7% 
GH_FR1 4 158.5 155.5 161.5 158 157 161 0.9574 1.21% -413.4% 
GH_ERC 4 156.8 140.2 173.3 158 145 166 5.202 6.64% -407.7% 
EV_MC2 4 166.3 162.7 169.8 166 164 169 1.109 1.33% -438.5% 
EV_HC1 4 157.8 154.2 161.3 158 155 160 1.109 1.41% -410.9% 
CM_MC2 4 156 139.9 172.1 160 141 163 5.066 6.5% -405.3% 
LC_LCDSSLCC 4 156 148.8 163.2 156.5 150 161 2.273 2.91% -405.3% 

Cell Yield Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 Rep5 Rep 6 Rep 7 Rep8 
Lab Control 31 29 32 30 33 32 31 29 
FR_UFR1 157 161 164 165 154 143 151 139 

GH_ER2 143 158 148 142 149 151 163 162 
FR_FRCP1 144 141 142 137 
GH_FR1 157 161 159 157 
GH_ERC 166 151 145 165 
EV_MC2 167 165 169 164 
EV_HC1 160 155 159 157 
CM_MC2 161 163 141 159 
LC_LCDSSLCC 156 161 157 150 

000-469-187-2 CETIS™ v1.8.7.16 Analyst: __ _ QA: jGt,i_ 
~I~-. if 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 04-5897-6804 Endpoint: Cell Yield 
Analyzed: 16 Nov-16 15:00 Analysis: Parametric-Multiple Comparison 

Graphics 

B B - 6 ~ ~ ~ ~ 
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000-469-187-2 CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

16 Nov-16 15:01 (p 3 of 3) 

161120 I 07-1361-4164 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 
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CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 19-2660-5795 

Analyzed: 16 Nov-16 14:57 

Batch ID: 03-8753-0417 

Start Date: 19 Oct-16 14:15 

Ending Date: 22 Oct-16 14:15 

Duration: 72h 

Sample Code Sample ID 

Lab Control 01-8018-5390 

FR_UFR1 10-7516-2299 

GH_ER2 04-9422-6584 

FR_FRCP1 11-3445-7212 

GH_FR1 08-3525-1758 

GH_ERC 20-7388-0844 

EV_MC2 20-4287-7806 

EV_HC1 14-4341-5487 

CM_MC2 14-4751-8514 

LC_LCDSSLCC 12-2957-4836 

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_MC2 Water Sample 

EV_HC1 Water Sample 

CM_MC2 Water Sample 

LC_LCDSSLCC Water Sample 

Data Transform Zeta 
Untransformed NA 

Dunn-Sidak Adj t Test 

Sample Code vs Sample Code 

Lab Control FR_UFR1 

000-469-187-2 

GH_ER2 

FR_FRCP1 

GH_FR1 

GH_ERC 

EV_MC2 
EV_HC1 

CM_MC2 

LC_LCDSSLCC 

Report Date: 

Test Code: 

16 Nov-16 15:01 (p 1 of 3) 

161120 J 07-1361-4164 

Nautilus Environmental 

Endpoint: Cell Yield CETIS Version: CETISv1.8.7 

Analysis: Parametric-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: 5d 

Sample Date Receive Date Sample Age Client Name Project 

19 Oct-16 19 Oct-16 14h Teck Coal 

17 Oct-16 10:36 18 Oct-16 09:00 52h (3.5 °C) 

17 Oct-16 18 Oct-16 09:00 62h (5.5 °C) 

17 Oct-16 11:38 18 Oct-16 09:00 51h (3.8 °C) 

17 Oct-16 18 Oct-16 09:00 62h (5 °C) 

17 Oct-16 18 Oct-16 09:00 62h (6 °C) 

17 Oct-16 12:45 18 Oct-16 09:00 50h (5.8 °C) 

17 Oct-16 10:45 18 Oct-16 09:00 52h (5 °C) 

17 Oct-16 18 Oct-16 09:00 62h (4 °C) 

17 Oct-16 18 Oct-16 09:00 62h (3.5 °C) 

Sample Source Station Location Latitude Longitude 

Teck Coal Lab Control 

Teck Coal FR_UFR1_Q_03102016_N 

Teck Coal GH_ER2_WS_2016-10-17 _N 

Teck Coal FR_FRCP1_Q_03102016_N 

Teck Coal GH_FR1_WS_2016-10-17 _N 

Teck Coal GH_ERC_WS_2016-10-17 _N 

Teck Coal EV _MC2_WS_2016-10-17 _N 

Teck Coal EV_HC1_WS_2016-10-17_N 

Teck Coal CM_MC2_WS_20161017 _N 

Teck Coal LC_LCDSSLCC_WS_2016-10-17 

Alt Hyp Trials Seed PMSD Test Result 
C<T NA NA 35.1% 

Test Stat Critical MSD OF P-Value P-Type Decision(a:5%) 
36.94 2.648 8.842 14 <0.0001 CDF Significant Effect 
36.27 2.648 8.842 14 <0.0001 CDF Significant Effect 
26.92 2.648 10.83 10 <0.0001 CDF Significant Effect 
31.2 2.648 10.83 10 <0.0001 CDF Significant Effect 
30.78 2.648 10.83 10 <0.0001 CDF Significant Effect 
33.1 2.648 10.83 10 <0.0001 CDF Significant Effect 
31.02 2.648 10.83 10 <0.0001 CDF Significant Effect 
30.59 2.648 10.83 10 <0.0001 CDF Significant Effect 
30.59 2.648 10.83 10 <0.0001 CDF Significant Effect 

CETIS™ v1.8.7.16 Analyst:. __ _ QA:~ ((o !tf.o 



CETIS Analytical Report Report Date: 16 Nov-16 15:01 (p 2 of 3) 

Test Code: 161120 I 07-1361-4164 

EC Alga Growth Inhibition Test Nautilus Environmental 

Analysis ID: 19-2660-5795 Endpoint: Cell Yield CETIS Version: CETISv1.8.7 

Analyzed: 16 Nov-16 14:57 Analysis: Parametric-Multiple Comparison Official Results: Yes 

Auxiliary Tests 

Attribute Test Test Stat Critical P-Value Decision(a:5%) 

Control Trend Mann-Kendall Trend 0.7305 Non-significant Trend in Controls 

ANOVATable 

Source Sum Squares Mean Square OF F Stat P-Value Decision(a:5%) 

Between 105721.7 11746.85 9 263.3 <0.0001 Significant Effect 

Error 1873.625 44.61012 42 
Total 107595.3 51 

Distributional Tests 

Attribute Test Test Stat Critical P-Value Decision(a:1 %) 

Variances Bartlett Equality of Variance 33.03 21.67 0.0001 Unequal Variances 
Distribution Shapiro-Wilk W Normality 0.9557 0.9388 0.0511 Normal Distribution 

Cell Yield Summary 

Sample Code Count Mean 95% LCL 95% UCL Median Min Max Std Err CV% %Effect 

Lab Control 8 30.88 29.66 32.09 31 29 33 0.5154 4.72% 0.0% 
FR_UFR1 8 154.3 146.3 162.2 155.5 139 165 ·3.363 6.17% -399.6% 
GH_ER2 8 152 145.2 158.8 150 142 163 2.878 5.36% -392.3% 
FR_FRCP1 4 141 136.3 145.7 141.5 137 144 1.472 2.09% -356.7% 
GH_FR1 4 158.5 155.5 161.5 158 157 161 0.9574 1.21% -413.4% 
GH_ERC 4 156.8 140.2 173.3 158 145 166 5.202 6.64% -407.7% 
EV_MC2 4 166.3 162.7 169.8 166 164 169 1.109 1.33% -438.5% 
EV_HC1 4 157.8 154.2 161.3 158 155 160 1.109 1.41% -410.9% 
CM_MC2 4 156 139.9 172.1 160 141 163 5.066 6.5% -405.3% 
LC_LCDSSLCC 4 156 148.8 163.2 156.5 150 161 2.273 2.91% -405.3% 

Cell Yield Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 Rep 5 Rep6 Rep 7 Rep 8 
Lab Control 31 29 32 30 33 32 31 29 
FR_UFR1 157 161 164 165 154 143 151 139 
GH_ER2 143 158 148 142 149 151 163 162 
FR_FRCP1 144 141 142 137 
GH_FR1 157 161 159 157 
GH_ERC 166 151 145 165 
EV_MC2 167 165 169 164 
EV_HC1 160 155 159 157 
CM_MC2 161 163 141 159 
LC_LCDSSLCC 156 161 157 150 

000-469-187-2 CETIS™ v1.8.7.16 Analyst: __ _ 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 19-2660-5795 Endpoint: Cell Yield 

Analyzed: 16 Nov-16 14:57 Analysis: Parametric-Multiple Comparison 
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000-469-187-2 CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

16 Nov-16 15:01 (p 3 of 3) 

161120 I 07-1361-4164 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 
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CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 17-4233-2111 

Analyzed: 16 Nov-16 14:59 

Batch ID: 03-8753-0417 

Start Date: 19 Oct-16 14:15 

Ending Date: 22 Oct-16 14:15 

Duration: 72h 

Sample Code Sample ID 

Lab Control 01-8018-5390 

FR_UFR1 10-7516-2299 

GH_ER2 04-9422-6584 

FR_FRCP1 11-3445-7212 

GH_FR1 08-3525-1758 

GH_ERC 20-7388-0844 

EV_MC2 20-4287-7806 

EV_HC1 14-4341-5487 

CM_MC2 14-4751-8514 

LC_LCDSSLCC 12-2957-4836 

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_MC2 Water Sample 

EV_HC1 Water Sample 

CM_MC2 Water Sample 

LC_LCDSSLCC Water Sample 

Data Transform Zeta 
Untransformed NA 

Dunn-Sidak Adj t Test 

Sample Code vs 

FR_UFR1 

000-469-187-2 

Sample Code 

Lab Control 

GH_ER2 

FR_FRCP1 

GH_FR1 

GH_ERC 

EV_MC2 

EV_HC1 

CM_MC2 

LC_LCDSSLCC 

Report Date: 

Test Code: 

Endpoint: Cell Yield 

16 Nov-16 15:02 (p 1 of 3) 

161120 I 07-1361-4164 

Nautilus Environmental 

Analysis: Parametric-Multiple Comparison 

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: 5d 

Sample Date Receive Date Sample Age Client Name Project 

19 Oct-16 19 Oct-16 14h Teck Coal 

17 Oct-16 10:36 18 Oct-16 09:00 52h (3.5 °C) 

17 Oct-16 18 Oct-16 09:00 62h (5.5 °C) 

17 Oct-16 11 :38 18 Oct-16 09:00 51h (3.8 °C) 

170ct-16 18 Oct-16 09:00 62h (5 °C) 

17 Oct-16 18 Oct-16 09:00 62h (6 °C) 

17 Oct-16 12:45 18 Oct-16 09:00 50h (5.8 °C) 

17 Oct-16 10:45 18 Oct-16 09:00 52h (5 °C) 

17 Oct-16 18 Oct-16 09:00 62h (4 °C) 

17 Oct-16 18 Oct-16 09:00 62h (3.5 °C) 

Sample Source Station Location Latitude Longitude 

Teck Coal Lab Control 

Teck Coal FR_UFR1_Q_03102016_N 

Teck Coal GH_ER2_WS_2016-10-17 _N 

Teck Coal FR_FRCP1_Q_03102016_N 

Teck Coal GH_FR1_WS_2016-10-17 _N 

Teck Coal GH_ERC_WS_2016-10-17 _N 

Teck Coal EV_MC2_WS_2016-10-17_N 

Teck Coal EV _HC1_WS_2016-10-17 _N 

Teck Coal CM_MC2_WS_20161017 _N 

Teck Coal LC_LCDSSLCC_WS_2016-10-17 

Alt Hyp Trials Seed PMSD Test Result 
C<T NA NA 7.02% 

Test Stat Critical MSD DF P-Value P-Type Decision(a:5%) 
-36.94 2.648 8.842 14 1.0000 CDF Non-Significant Effect 
-0.6737 2.648 8.842 14 1.0000 CDF Non-Significant Effect 
-3.24 2.648 10.83 10 1.0000 CDF Non-Significant Effect 
1.039 2.648 10.83 10 0.7741 CDF Non-Significant Effect 
0.6112 2.648 10.83 10 0.9427 CDF Non-Significant Effect 
2.934 2.648 10.83 10 0.0241 CDF Significant Effect 
0.8557 2.648 10.83 10 0.8635 CDF Non-Significant Effect 
0.4279 2.648 10.83 10 0.9747 CDF Non-Significant Effect 
0.4279 2.648 10.83 10 0.9747 CDF Non-Significant Effect 

CETIS™ v1.8.7.16 Analyst:. __ _ 



CETIS Analytical Report Report Date: 16 Nov-16 15:02 (p 2 of 3) 

Test Code: 151120 I 07-1361-4164 

EC Alga Growth Inhibition Test Nautilus Environmental 

Analysis ID: 17-4233-2111 Endpoint: Cell Yield CETIS Version: CETISv1.8.7 

Analyzed: 16 Nov-16 14:59 Analysis: Parametric-Multiple Comparison Official Results: Yes 

Auxiliary Tests 

Attribute Test Test Stat Critical P-Value Decision(a:5%) 

Control Trend Mann-Kendall Trend 0.1087 Non-significant Trend in Controls 

ANOVA Table 

Source Sum Squares Mean Square DF F Stat P-Value Decision(a:5%) 

Between 105721.7 11746.85 9 263.3 <0.0001 Significant Effect 
Error 1873.625 44.61012 42 
Total 107595.3 51 

Distributional Tests 

Attribute Test Test Stat Critical P-Value Decision(a:1 %) 

Variances Bartlett Equality of Variance 33.03 21.67 0.0001 Unequal Variances 
Distribution Shapiro-Wilk W Normality 0.9557 0.9388 0.0511 Normal Distribution 

Cell Yield Summary 

Sample Code Count Mean 95% LCL 95% UCL Median Min Max Std Err CV% %Effect 

Lab Control 8 30.88 29.66 32.09 31 29 33 0.5154 4.72% 0.0% 
FR_UFR1 8 154.3 146.3 162.2 155.5 139 165 3.363 6.17% -399.6% 
GH_ER2 8 152 145.2 158.8 150 142 163 2.878 5.36% -392.3% 
FR_FRCP1 4 141 136.3 145.7 141.5 137 144 1.472 2.09% -356.7% 
GH_FR1 4 158.5 155.5 161.5 158 157 161 0.9574 1.21% -413.4% 
GH_ERC 4 156.8 140.2 173.3 158 145 166 5.202 6.64% -407.7% 
EV_MC2 4 166.3 162.7 169.8 166 164 169 1.109 1.33% -438.5% 
EV_HC1 4 157.8 154.2 161.3 158 155 160 1.109 1.41% -410.9% 
CM_MC2 4 156 139.9 172.1 160 141 163 5.066 6.5% -405.3% 
LC_LCDSSLCC 4 156 148.8 163.2 156.5 150 161 2.273 2.91% -405.3% 

Cell Yield Detail 

Sample Code Rep 1 Rep2 Rep 3 Rep4 Reps Rep 6 Rep7 Rep 8 
Lab Control 31 29 32 30 33 32 31 29 
FR_UFR1 157 161 164 165 154 143 151 139 
GH_ER2 143 158 148 142 149 151 163 162 
FR_FRCP1 144 141 142 137 
GH_FR1 157 161 159 157 
GH_ERC 166 151 145 165 
EV_MC2 167 165 169 164 
EV_HC1 160 155 159 157 
CM_MC2 161 163 141 159 
LC_LCDSSLCC 156 161 157 150 

000-469-187-2 CETIS™ v1 .8.7.16 Analyst: __ _ 
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CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 17-4233-2111 
Analyzed: 16 Nov-16 14:59 
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Endpoint: Cell Yield 
Analysis: Parametric-Multiple Comparison 
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CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

16 Nov-16 15:02 (p 3 of 3) 

161120 I 07-1361-4164 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 
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CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 03-5113-5994 

Analyzed: 16 Nov-16 14:56 

Batch ID: 03-8753-0417 

Start Date: 19 Oct-16 14:15 

Ending Date: 22 Oct-16 14:15 

Duration: 72h 

Sample Code Sample ID 

Lab Control 01-8018-5390 

FR_UFR1 10-7516-2299 

GH_ER2 04-9422-6584 

FR_FRCP1 11-3445-7212 

GH_FR1 08-3525-1758 

GH_ERC 20-7388-0844 

EV_MC2 20-4287-7806 

EV_HC1 14-4341-5487 

CM_MC2 14-4751-8514 

LC_LCDSSLCC 12-2957-4836 

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_MC2 Water Sample 

EV_HC1 Water Sample 

CM_MC2 Water Sample 

LC_LCDSSLCC Water Sample 

Data Transform Zeta 

Untransformed NA 

Dunn-Sidak Adj t Test 

Sample Code vs 

GH_ER2 

000-469-187-2 

Sample Code 

Lab Control 

FR_UFR1 

FR_FRCP1 

GH_FR1 

GH_ERC 
EV_MC2 
EV_HC1 

CM_MC2 

LC_LCDSSLCC 

Endpoint: Cell Yield 

Report Date: 

Test Code: 

16 Nov-16 15:01 (p 1 of 3) 

161120 I 07-1361-4164 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Analysis: Parametric-Multiple Comparison Official Results: Yes 

Analy$t: 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 

19 Oct-16 190ct-16 14h Teck Coal 

17 Oct-16 10:36 18 Oct-16 09:00 52h (3.5 °C) 

17 Oct-16 18 Oct-16 09:00 62h (5.5 °C) 

17 Oct-1611:38 18 Oct-16 09:00 51h (3.8 °C) 

17 Oct-16 18 Oct-16 09:00 62h (5 °C) 

17 Oct-16 18 Oct-16 09:00 62h (6 °C) 

17 Oct-16 12:45 18 Oct-16 09:00 50h (5.8 °C) 

17 Oct-16 10:45 18 Oct-16 09:00 52h (5 °C) 

17 Oct-16 18 Oct-16 09:00 62h (4 °C) 

17 Oct-16 18 Oct-16 09:00 62h (3.5 °C) 

Sample Source Station Location Latitude Longitude 

Teck Coal Lab Control 

Teck Coal FR_UFR1_Q_03102016_N 

Teck Coal GH_ER2_WS_2016-10-17 _N 

Teck Coal FR_FRCP1_Q_03102016_N 

Teck Coal GH_FR1_WS_2016-10-17_N 

Teck Coal GH_ERC_WS_2016-10-17 _N 

Teck Coal EV_MC2_WS_2016-10-17 _N 

Teck Coal EV_HC1_WS_2016-10-17_N 

Teck Coal CM_MC2_WS_20161017 _N 

Teck Coal LC_LCDSSLCC_WS_2016-10-17 

Alt Hyp Trials Seed PMSD Test Result 

C<T NA NA 7.12% 

Test Stat Critical MSD DF P-Value P-Type Decision(a:5%) 

-36.27 2.648 8.842 14 1.0000 GDF Non-Significant Effect 
0.6737 2.648 8.842 14 0.9268 GDF Non-Significant Effect 
-2.689 2.648 10.83 10 1.0000 GDF Non-Significant Effect 
1.589 2.648 10.83 10 0.4257 GDF Non-Significant Effect 
1.161 2.648 10.83 10 0.7025 GDF Non-Significant Effect 
3.484 2.648 10.83 10 0.0052 GDF Significant Effect 
1.406 2.648 10.83 10 0.5440 GDF Non-Significant Effect 
0.978 2.648 10.83 10 0.8066 GDF Non-Significant Effect 
0.978 2.648 10.83 10 0.8066 GDF Non-Significant Effect 

CETIS™ v1.8.7.16 Analyst: __ _ QA: <}{~ tl. ftt_ 



CETIS Analytical Report Report Date: 16 Nov-16 15:01 (p 2 of 3) 

Test Code: 151120 I 07-1361-4164 

EC Alga Growth Inhibition Test Nautilus Environmental 

Analysis ID: 03-5113-5994 Endpoint: Cell Yield CETIS Version: CETISv1.8.7 
Analyzed: 16 Nov-16 14:56 Analysis: Parametric-Multiple Comparison Official Results: Yes 

Auxiliary Tests 

Attribute Test Test Stat Critical P-Value Decision(a:5%) 
Control Trend Mann-Kendall Trend 0.1087 Non-significant Trend in Controls 

ANOVATable 

Source Sum Squares Mean Square DF F Stat P-Value Decision(a:5%) 
Between 105721.7 11746.85 9 263.3 <0.0001 Significant Effect 
Error 1873.625 44.61012 42 
Total 107595.3 51 

Distributional Tests 

Attribute Test Test Stat Critical P-Value Decision(a:1 %) 

Variances Bartlett Equality of Variance 33.03 21.67 0.0001 Unequal Variances 
Distribution Shapiro-Wilk W Normality 0.9557 0.9388 0.0511 Normal Distribution 

Cell Yield Summary 

Sample Code Count Mean 95% LCL 95% UCL Median Min Max Std Err CV% %Effect 
Lab Control 8 30.88 29.66 32.09 31 29 33 0.5154 4.72% 0.0% 
FR_UFR1 8 154.3 146.3 162.2 155.5 139 165 3.363 6.17% -399.6% 
GH_ER2 8 152 145.2 158.8 150 142 163 2.878 5.36% -392.3% 
FR_FRCP1 4 141 136.3 145.7 141.5 137 144 1.472 2.09% -356.7% 
GH_FR1 4 158.5 155.5 161.5 158 157 161 0.9574 1.21% -413.4% 
GH_ERC 4 156.8 140.2 173.3 158 145 166 5.202 6.64% -407.7% 
EV_MC2 4 166.3 162.7 169.8 166 164 169 1.109 1.33% -438.5% 
EV_HC1 4 157.8 154.2 161.3 158 155 160 1.109 1.41% -410.9% 
CM_MC2 4 156 139.9 172.1 160 141 163 5.066 6.5% -405.3% 
LC_LCDSSLCC 4 156 148.8 163.2 156.5 150 161 2.273 2.91% -405.3% 

Cell Yield Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 Rep 5 Rep6 Rep 7 Rep8 
Lab Control 31 29 32 30 33 32 31 29 
FR_UFR1 157 161 164 165 154 143 151 139 
GH_ER2 143 158 148 142 149 151 163 162 
FR_FRCP1 144 141 142 137 
GH_FR1 157 161 159 157 
GH_ERC 166 151 145 165 
EV_MC2 167 165 169 164 
EV_HC1 160 155 159 157 
CM_MC2 161 163 141 159 
LC_LCDSSLCC 156 161 157 150 

000-469-187-2 CETIS™ v1.8.7.16 Analyst:. __ _ 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 03-5113-5994 
Analyzed: 16 Nov-16 14:56 

Graphics 

Endpoint: Cell Yield 
Analysis: Parametric-Multiple Comparison 

Report Date: 

Test Code: 

16 Nov-16 15:01 (p 3 of 3) 

161120 I 07-1361-4164 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 
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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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APPENDIX C – Hyalella azteca Toxicity Test Data 



Hyalel/a azteca Test Summary Sheet 

Client: Teck 
Work Order No.: 161117 

Sample Information: 

Sample ID: Various - See Below 
Sample Date: 
Date Received: 
Sample Volume: 

Oct 17 & 25, Nov 1 & 8, 2016 
Oct 18 & 26, Nov 2 & 9, 2016 
1 x 20L per refresh 

Test Organism Information: 

Species: Hyalella azteca 
Supplier: Aquatic Research Organisms, NH 
Date received: 18-0ct-16 
Age or size (Day 0): _8_-d_a.,Ly_s ________ _ 

NaCl Reference Toxicant Results: 

Reference Toxicant ID: HA121 
Stock Solution ID: n/a 
Date Initiated: 18-0ct-16 

96-h LC50 (95% CL): 6.0 (4.8'" 7.5) g/L NaCl 

Start Date: ....;.1_;;_8-_;0--c __ t-_16 _____ _ 
Set up by: .;...K=J=L _____ _ 

96-h LC50 Reference Toxicant Mean and Range: _5_.6--'(.__4--.9_-_6_.4_,_) __ CV (% ): __ 7 __ 

Test Results: 

Sample ID Survival ± SD (%) Average Dry Wt. ± SD (mg) 

Control 98.0 ± 4.5 0.63 ± 0.03 
FR UFR1 94.0 ± 5.5 0.71 ± 0.07 
GH_FR1 86.0 ± 20.7 0.58 ± 0.23 

FR FRCP1 94.0 ± 8.9 0.60 ± 0.08 * 
CM_MC2 98.0 ± 4.5 0.71 ± 0.05 

*Samples that are significantly different from reference site FR_UFR1. 

Reviewed by: Date reviewed: NrJv . .,,; o/ lb 
' 



Client: 
WO#: 
Sample ID: 

Sample ID 

Control 
FR UFR1 
GH FR1 

FR FRCP1 
CM MC2 

Technician Initials 

Sample ID 

Control 
FR_UFR1 
GH_FR1 

FR_FRCP1 
CM_MC2 

Technician Initials 

Sample ID 

Control 
FR UFR1 
GH FR1 

FR FRCP1 
CM MC2 

Technician Initials 

Sample ID 

Control 
FR_UFR1 
GH FR1 

FR FRCP1 
CM MC2 

Technician Initials 

Comments: 

Reviewed by: 

Chronic H. azteca Sediment Toxicity Test Data Sheet 
Freshwater Sediment Water Quality 

Start Date: Q(:·:+- lg-/lb 
Termination Date: _P~o~v>!.-11-=~:..!..1.ul blL--------

Test Organism: ..;..H-'-. -'-az""""t..;....ec_a _________ _ 

Temperature (°C) 

Day 
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 

11... • .:; 1,..Lo CLo iz.1.0 ?.JV" '1 ~ ·" tl>C i.,'Lo 'l l:: z.i._:o 2-2.:-.:ii 21.0 -vi-,.,.:> 12.0 n..o 
'l...'3-o tJ,? _t::; '1,1...-o "l1--'° 'lA..P ,.,a_,<> 1-t·S 'l,,Z.,/J 1'1,1 -0 <t-L-o '2--l..-'~ :n.o £,,.,__,:::> 22.0 ·n..o 
1'2t (\ i:z .. ,o <i?...-o '1..l.·O 'l,!l.P 'Vfr," i.t-5 '"1,.1...o ""t7.:;, ~ i.1..o 22.0 '}.;i-•D 22.0 22.i) 
"tL .o r...,z.,,.:; 'LL-"=' 'li..L.-" 'l)l_.-1> ..,JL.,P 1,.1-·f 1.lW 1;t.a 'lil.-"J i,t,a 22.c i:p·:-.,,..., 22.D 21..i:> 
v _t:> "£...J,..A 1--Z..-'-' 1 ... :z,..Q '\.,;)-P '2.)1.--0 vi~ V--0 '1-1..:J '1.-l.."' 'LL;:> 22.0 'i'- ,..> 22.o 2'.LO 

\l1L- It"'::.. (l:?'-' pv l?r- A-> ~1\... ~...., f-7<- ~1 ..... '{..1"- A.- A-- 'JL'\l ;:],\) 

Conductivity (µS) 

Dissolved oxygen (mg/L) 

Day 
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 

~-\ ~-0 =?-~ I~~ if :}-(6,0- I,, .'1 . ..},~ {?,-.., bJ ·:i. .. o t;.q =l-0 -;}-, I 1·3 ~ 
~-,{-, "l,.'J -::\.. ;t:J '.'.. g ~ )if: t ·t ::ti 'Li l.?J IP-i ":1--0 b-'+ ;:i..o -:\-..1. ::i-2 ,. .. if 
f 4 f ...-o :t I 1:;>A .. t ~i.. (,,5 -1.1 ,_s l/J .b i;i.f fc-4 b.£1 ':lv I '1 · ·:s. 1-·S 
!S-,1 fc-<J -:l. .o ·1· 1 ~ '}._\ t. c; ;i.. f.. (,, ;'.}- i.1.::i (,_ ~ (,,_~ ={-0 '"h 1...- 4·2 "l-·17 
~'::\- R-. i -.., .. 1,.. ~-- "' -+- 11 (~ f "k·"" £,.7.l-- (i, .• jS' C? . ..K b-~ =i·O -r.I "1·5 -=f ·~ 
\l'Jv J..1'v ~Jv l=-1'-" IL Ir- \(..?\ \0\.. l6i1l- 1;:'11 ~., .... -/!- tr- '1W :JvJ 

pH 

Day 
0 1 2 3 4~ 5 6 7 8 9 10 11 12 13 14 

"=1--<l. +·~ 1 .. ·i,.. ·1. "1- '=ti ff j 1.. If i~· l. +·/.. :J. i :J;~ 1,'1r 1-1.\- :+-!+ q.3 ':l· I 
~~i 1--\1 :~ .'1 'l-3 -j.,., ·~--:'.) ::i. s :,. ,, ·:i-_c;. ::t:l- :"l. "'.\- ::i-i -:::r.'1 9-· i ~-b 
~. '1 ~ .... ')i 1 '~ ' ~·:i- ~n- '""').." 'l·\< 1. s "l. l- lit .. 0 Q-.O '6·0 J:., 0 &·o ~·i 
~-1.. :..,,q ~s l:=t" :)/,f ~f ~.'i 'f.· b t- i:I '.34 Q.l) i·o ~I 't·o ~-4l 
~-1 .,t .·'6 ~i AA rr1 -:.n9. :;i..\ ::t• ~ -=J·b =io}l f;-0 1)· \ .fVI i-1 ~.q 

\C<fV 1::-0V \v"''-' ~~ .... fr tV>-.,,. )1-1\..- /OJ'-' \"JC.. ~:>"- ~ (!.-- :::iw ::iw 
' 

( !G6.- Date Reviewed: 

Nautilus Environmental 



Client: 
WO#: 
Sample ID: 

Sample ID 

Control 
FR UFR1 
GH FR1 

FR FRCP1 
CM MC2 

Technician Initials 

Sample ID 

Control 
FR UFR1 
GH FR1 

FR FRCP1 
CM MC2 

Technician Initials 

Sample ID 

Control 
FR UFR1 
GH FR1 

FR_FRCP1 
CM MC2 

Technician Initials 

Sample ID 

Control 
FR UFR1 
GH FR1 

FR FRCP1 
CM MC2 

Technician Initials 

Comments: 

Reviewed by: 

Chronic H. azteca Sediment Toxicity Test Data Sheet 
Freshwater Sediment Water Quality 

Teck 

15 16 17 18 19 
22.0 ;i2.\) 21..ti i,,.._( k"l.-<> 

22.0 22:0 22-t:> '),.-'1.-/, 1--Z.~.:> 

22.0 22.0 22.:D ;'..\-.{ 2.t ·<> 

22.1) 22.0 21:0 '1)1h Z-t.. () 

'.Z.2.0 2.2.0 ".21.l) '),-'\.-.4 2:t_., 

'Ji!\l :li.N iJll\I h- \o;,,.... 

15 16 17 18 19 
431 Y.33 431 lfJ'f 4'1:0 
1.\-l?I 427 l.\:tb If .oCj 4{3> 
i::i-i i:io ii-b ,r-;n...- e'C.i 
949 q?l\- C\3?- "'11/r "12. "L 

ib~ <69- I -,qq ¥If ~'+"t 

:JW "J \)\) Oll'l JI--, \"'-

15 16 17 18 19 
1-·S 1-·\ "H Iv.! ~-I 
q.7 q., 1-· \ (:,,./f ~ ·! 
9.i 1-·D '1·S ~t t-5 
1-·1 't·2 , · ll- (,,,,:; i;-J 
1-"1 'l·O "i-.6 b/1 h-~ 
1W ;]~'\) JIN <>- l~ 

15 16 17 18 19 
-,_.3 1-·~ 1·~ ~'1..- :\--'1. 
~-i f·b ::i·~ 1--J! ::)---Jr 

i·li =f-·=f '6·0 A_.I 'r·" q.g 1-·=t 't· D 1;0 -:r-H 
i·o 9-· 1' '1·9 tF-. ..:> 1- .q 
Jl.N :JW "JW lir- v.,_.. 

20 
22.0 
n.o 
n.o 
:l'.l.o 
:l:Lo 
JW 

20 
44-~ 
4-llo 
<lb\.\-
Cl::lD 
~\\-i 
:!IN 

Start Date: 0 d- l & //)o 
Termination Date: _,N........._('"--'' v:<......,;:.l...:;.S ..... /.....,l/,ii;:.-------

Test Organism: ..:..H;.;.. • ..;;;;az::.;:.te.:..;c:...;;;a'------------

Temperature (°C) 

Day 
21 22 23 24 25 26 27 28 

22.0 21:0 27.0 2.2. \) M--"' '2:t "'° 2Z.O 'l~ 

22.D '2?_.0 :l2.0 2'2..1) •1,.-"l./.:> l.1.-o 22:0 ').,2...-0 

22.C> 22.."0 21.D 'J.2. ·" "V"l..-"' 1,t,o 22-1> :ilA> 

22.ti 21..l) 22.D 1.-Z.-u ".1-2---"" 21... () 22.-t> "2-l--0 
zz_;o 22-0 22.0 22-0 'l'A--"" i.t.?'O '22-0 '2t • .0 

::111v "Jli\J 0~\l ".JW 'fr' w "3W ~ 

Conductivity (µS) 

Day 
21 22 23 24 25 26 27 28 

it"tl\- 43b 4?b 44:4- ~-s ~~$' l\3°' i{-1.\1 
~oi 4lb tl-10 ltlb I.fl 2- 'ii$' \.\\b 4'11 
<61'.>b i-:+\ 'S6\ 'i:i ?:> rrb 88) li:iS 8~<" 
<120 C\31 'Bi C\tt°I q ba 'lb~ qs=t 'ISi 
1~1 1-1.\-S -=t4-b 9133 :t'-t.! 1-{;\ =ibo =lS8 
JW 'JW 'JIN J~IJ ~ tc... jW ~ 

Dissolved oxygen (mg/L) 

Day 
20 21 22 23 24 25 26 27 28 

1-1;) +.o =J.Q b.S b·3 \,,6 (,.(, ?·.':2 s:. \ 
4.\ =!•) =f..o 6.9 f, .s lo,).:, b.b 9.1+ s.& 
9·3 =t-'+ ,.. i f:..g t-.i {,/) t ·'I S·"6 b-2 
-9·0 ~-\.\- =i ·I b.'t; b.'9 ~ ,f b-~1 s-i b-\ 
9·b ~-5 ":f ·1+ =t ·I 1-. ~ ~t t ."\ Si·'1 t:,.1 
\JIN JIN "JIN JlrJ "J !,'\) ._ ~ :Jw ~ 

pH 

Day 
20 21 22 23 24 25 26 27 28 

-=t·? 1-·S 1--"} i-·O '1·0 1-3 i-· 3 b-9 LC 
71· '1 ~- \ i-'\ :::; · l\- i--4 ::}..b 1-;~ =f·it +.,if 
i-o i-;;i. i·n =i:·b i-1 :::1-;f :}-..8 ":\·i '.l.,.i 
"'1· q i·' 12" D -=t·b '9-·1 ;K',;f 1- -~ =t-i g-.1, 
~-I 'l·). ~-I =,-4; -=t-1 i--r {J,-o =l·i '.:f«:) 
:iw JIN 011.J "JW :iw "" ~ JIN ~ 

Date Reviewed: --'-fJr_o_v_,_2._Cj"-'l(_l_h ____ _ 

Nautilus Environmental 



Client: Teck 

Work Order No: 

Sample ID: 

2 iO 
3 c ~ 
4 D 
5 E ll 

FR_UFR1 6 A q 
7 B to 
8 c 
9 D 

10 E 

GH_FR1 11 A " 12 B w 
13 c c 
14 D lo 
15 E S' I 

FR_FRCP1 16 A LO 
17 B \\ 
18 c 
19 D B 
20 E LO 

Comments: CD C\\OC,l-(\2ct 

i~ewe1'<4 W. q 
Reviewed by: Cf Gt'-

H. azteca Toxicity Test Data Sheet 
Survival and Weight 

0 0 

0 \ 

0 0 

0 0 
D l 
0 b 

0 l 
0 

0 t) 

0 

0 D 

0 I 
D () 

4-
0 () 

0 0 
0 { 

0 2 
0 0 

~ VW I or9t1"'\>l/V\~ 
p&tVI.~ .(,- IDOb· '1_$ 

, 
"1~>J 
"" 

~L.. 

Start Date: 0 * I 'if/I(, 
Termination Date: _.N'-o_v_lS_l-'-/~--------

Test Organism: Hya/ella azteca -----------------

Io £.5./l.O 

(0 i'io ~i- (-0 

Wl't. ·;~ i 
\ci.:+.~g q 
{o-io,/fl 8 
to?}·(. H " ~v '"I 

l\. f'f' > W\ a ti 
Ft-lo2Jr.;o ~ ~- /'O 17-'f 2,._ 

Date Reviewed: tJo-v .- 2-°{ Lr~ 
( 

Nautilus Environmental 



Client: Teck 

Work Order No: 

Sample ID: 

22 B 
23 c 
24 D lo 
25 E w 

A 

B 
c 
D 
E 

A 

B 
c 
D 
E 

A 

B 
c 
D 
E 

Comments: 

Reviewed by: 

H. azteca Toxicity Test Data Sheet 
Survival and Weight 

Start Date: ec,:1 )%' / { (, 
Termination Date: -'N,_' _o_\J___._I s'--~-l lo..;;__ _______ _ 

Test Organism: Hya/el/a azteca 

lo 2l" t 
0 0 £19 c; .)"I.. 
D ( loi'L r/~ 
0 0 IOib,55 
0 0 lor=1··'? z.. ·~ 

Date Reviewed: 

Nautilus Environmental 



CETIS Summary Report 

Hyalella 28-d Survival and Growth Sediment Test 

Report Date: 

Test Code: 

22 Nov-16 12:09 (p 1 of 1) 

161117101-1834-9933 

Nautilus Environmental 

Batch ID: 00-1269-1788 Test Type: Survival-Growth 

Protocol: EPA/600/R-99/064 (2000) 

Analyst: Karen Lee 

Start Date: 18 Oct-16 Diluent: Mod-Hard Synthetic Water 

Ending Date: 15 Nov-16 Species: Hyalella azteca Brine: 

Duration: 28d Oh Source: Aquatic Research Organisms, NH Age: 8-d 

Sample Code Sample ID 

Control 10-7181-2408 

FR_UFR1 10-7516-2299 

GH_FR1 08-3525-1758 

FR_FRCP1 11-3445-7212 

CM_MC2 14-4751-8514 

Sample Code Material Type 

Control Water Sample 

FR_UFR1 Water Sample 

GH_FR1 Water Sample 

FR_FRCP1 Water Sample · 

CM_MC2 Water Sample 

Test Acceptability 

Analysis ID Endpoint 

20-5146-2285 Survival Rate 

Survival Rate Summary 

Sample Code 
Control 

FR_UFR1 

GH_FR1 
FR_FRCP1 

CM_MC2 

Survival Rate Detail 

Sample Code 

Control 

FR_UFR1 

GH_FR1 

FR_FRCP1 

CM_MC2 

Survival Rate Binomials 

Sample Code 

Control 

FR_UFR1 

GH_FR1 

FR_FRCP1 

CM_MC2 

000-469-187-1 

Count 

5 

5 

5 

5 

5 

Rep 1 

1 

0.9 

0.9 

Rep 1 

10/10 

9/10 

9/10 

10/10 

10/10 

Sample Date 

18 Oct-16 

17 Oct-16 10:36 

17 Oct-16 

17 Oct-16 11:38 

17 Oct-16 

Sample Source 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Receive Date 

18 Oct-16 

18 Oct-16 09:00 

18 Oct-16 09:00 

18 Oct-16 09:00 

18 Oct-16 09:00 

Sample Age Client Name 

NA Teck Coal 

13h (3.5 °C) 

24h (5 °C) 

12h (3.8 °C) 

24h (4 °C) 

Station Location 

Control 

FR_UFR1_Q_03102016_N 

GH_FR1_WS_2016-10-17 _N 

FR_FRCP1_Q_03102016_N 

CM_MC2_WS_20161017 _N 

Attribute Test Stat TAC Limits Overlap 

Control Resp 0.98 0.8 - NL Yes 

Mean 95% LCL 95% UCL Min Max Std Err 

0.98 0.9245 1 0.9 1 0.02 
0.94 0.872 0.9 1 0.02449 
0.86 0.6025 0.5 0.09274 
0.94 0.8289 0.8 0.04 

0.98 0.9245 0.9 0.02 

Rep2 Rep3 Rep4 Rep5 
1 0.9 1 1 

0.9 0.9 

0.9 0.5 

0.9 0.8 

0.9 

Rep2 Rep 3 Rep4 Rep5 
10/10 9/10 10/10 11/11 

10/10 9/10 9/10 11/11 

10/10 9/10 10/10 5/10 

11/11 9/10 8/10 10/10 

10/10 9/10 10/10 10/10 

CETIS™ v1.8.7.16 

Project 

Latitude Longitude 

Decision 

Passes Acceptability Criteria 

Std Dev CV% %Effect 

0.04472 4.56%· 0.0% 

0.05477 5.83% 4.08% 

0.2074 24.11% 12.24% 

0.08944 9.52% 4.08% 

0.04472 4.56% 0.0% 

Analyst: __ _ 



CETIS Summary Report 

Hyalella 28-d Survival and Growth Sediment Test 

Batch ID: 

Start Date: 

Ending Date: 

00-1269-1788 

18 Oct-16 

15 Nov-16 

Test Type: Survival-Growth 

Protocol: EPA/600/R-99/064 (2000) 

Species: Hyalella azteca 

Report Date: 

Test Code: 

Analyst: Karen Lee 

30 Nov-16 10:07 (p 1 of 1) 

161117101-1834-9933 

Nautilus Environmental 

Diluent: Mod-Hard Synthetic Water 

Brine: 

Duration: 28d Oh Source: Aquatic Research Organisms, NH Age: 8-d 

Sample Code Sample ID 

Control 10-7181-2408 

FR_UFR1 10-7516-2299 

GH_FR1 08-3525-1758 

FR_FRCP1 11-3445-7212 

CM_MC2 14-4751-8514 

Sample Code Material Type 

Control Water Sample 

FR_UFR1 Water Sample 

GH_FR1 Water Sample 

FR_FRCP1 Water Sample 

CM_MC2 Water Sample 

Mean Dry Weight-mg Summary 

Sample Code Count 

Control 5 
FR_UFR1 5 
GH_FR1 5 
FR_FRCP1 5 
CM_MC2 5 

Mean Dry Weight-mg Detail 

Sample Code Rep 1 

Control 0.65 

FR_UFR1 0.7467 

GH_FR1 0.7089 

FR_FRCP1 0.477 

CM_MC2 0.638 

000-469-187-1 

Sample Date Receive Date 

18 Oct-16 18 Oct-16 

17 Oct-16 10:36 18 Oct-16 09:00 

17 Oct-16 18 Oct-16 09:00 

17 Oct-16 11 :38 18 Oct-16 09:00 

17 Oct-16 18 Oct-16 09:00 

Sample Source 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Mean 

0;6335 

0.7137 

0.5767 

0.5959 

0.7068 

Rep 2 

0.665 

0.69 

0.723 

0.6082 

0.759 

95% LCL 95% UCL 

0.5961 0.6709 

0.6287 0.7988 

0.2853 0.8681 

0.4939 0.6979 

0.6444 0.7692 

Rep3 Rep4 

0.6478 0.592 

0.7278 0.7933 

0.6367 0.653 

0.7078 0.6025 

0.75 0.708 

Sample Age Client Name 

NA Teck Coal 

13h (3.5 °C) 

24h (5 °C) 

12h (3.8 °C) 

24h (4 °C) 

Station Location 

Control 

FR_UFR1_Q_03102016_N 

GH_FR1_WS_2016-10-17 _N 

FR_FRCP1_Q_03102016_N 

CM_MC2_WS_20161017 _N 

Min Max Std Err 

0.592 0.665 0.01346 

0.6109 0.7933 0.03062 

0.162 0.723 0.1049 

0.477 0.7078 0.03674 

0.638 0.759 0.02247 

Reps 

0.6127 

0.6109 

0.162 

0.584 

0.679 

CETIS™ v1 .8.7.16 

Project 

Latitude Longitude 

Std Dev CV% %Effect 

0.03009 4.75% 0.0% 

0.06847 9.59% -12.67% 

0.2347 40.69% 8.97% 

0.08214 13.78% 5.94% 

0.05025 7.11% -11.57% 

Analyst: __ _ 



CETIS Analytical Report Report Date: 

Test Code: 

22 Nov-16 12:09 (p 1 of 2) 

161117 I 01-1834-9933 

Hyalella 28-d Survival and Growth Sediment Test Nautilus Environmental 

Analysis ID: 20-5146-2285 Endpoint: Survival Rate CETIS Version: CETISv1.8.7 

Analyzed: 22 Nov-16 12:09 Analysis: STP 2x2 Contingency Tables Official Results: Yes 

Batch ID: 00-1269-1788 Test Type: Survival-Growth Analyst: Karen Lee 

Start Date: 18 Oct-16 Protocol: EPA/600/R-99/064 (2000) Diluent: Mod-Hard Synthetic Water 

Ending Date: 15 Nov-16 Species: Hyalella azteca 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 

Control 10-7181-2408 18 Oct-16 18 Oct-16 NA Teck Coal 

FR_UFR1 10-7516-2299 17 Oct-16 10:36 18 Oct-16 09:00 13h (3.5 °C) 

GH_FR1 08-3525-1758 17 Oct-16 18 Oct-16 09:00 24h (5 °C) 

FR_FRCP1 11-3445-7212 17 Oct-16 11 :38 18 Oct-16 09:00 12h (3.8 °C) 

CM_MC2 14-4751-8514 17 Oct-16 18 Oct-16 09:00 24h (4 °C) 

Sample Code Material Type Sample Source Station Location Latitude Longitude 

Control Water Sample Teck Coal Control 

FR_UFR1 Water Sample Teck Coal FR_UFR1_Q_03102016_N 

GH_FR1 Water Sample Teck Coal GH_FR1_WS_2016-10-17 _N 

FR_FRCP1 Water Sample Teck Coal FR_FRCP1_Q_03102016_N 

CM_MC2 Water Sample Teck Coal CM_MC2_WS_20161017_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%) 
Control FR_UFR1 0.3087 0.9262 Exact Non-Significant Effect 
Control GH_FR1 0.02786 0.1115 Exact Non-Significant Effect 
Control FR_FRCP1 0.3087 0.9262 Exact Non-Significant Effect 
Control CM_MC2 0.7475 0.7475 Exact Non-Significant Effect 

Test Acceptability Criteria 

Attribute Test Stat TAC Limits Overlap Decision 
Control Resp 0.98 0.8- NL Yes Passes Acceptability Criteria 

Data Summary 

Sample Code NR R NR+R Prop NR Prop R %Effect 
Control Negative Contr 50 51 0.9804 0.01961 0.0% 
FR_UFR1 48 3 51 0.9412 0.05882 4.0% 
GH_FR1 43 7 50 0.86 0.14 12.28% 
FR_FRCP1 48 3 51 0.9412 0.05882 4.0% 
CM_MC2 49 50 0.98 0.02 0.04% 

Survival Rate Detail 

Sample Code Rep 1 Rep2 Rep3 Rep4 Reps 
Control 1 1 0.9 1 1 
FR_UFR1 0.9 0.9 0.9 
GH_FR1 0.9 0.9 1 0.5 
FR_FRCP1 0.9 0.8 
CM_MC2 0.9 

Survival Rate Binomials 

Sample Code Rep 1 Rep2 Rep 3 Rep4 Reps 
Control 10/10 10/10 9/10 10/10 11/11 
FR_UFR1 9/10 10/10 9/10 9/10 11/11 
GH_FR1 9/10 10/10 9/10 10/10 5/10 
FR_FRCP1 10/10 11/11 9/10 8/10 10/10 
CM_MC2 10/10 10/10 9/10 10/10 10/10 

000-469-187-1 CETIS™ v1 .8.7.16 Analyst: QA: $_ ... u:.• I Ji 



CETIS Analytical Report 

Hyalella 28-d Survival and Growth Sediment Test 

Analysis ID: 20-5146-2285 Endpoint: SuNival Rate 
Analyzed: 22 Nov-16 12:09 Analysis: STP 2x2 Contingency Tables 

Graphics 

1.0 ( 

0.9 

o.s 

~I 

000-469-187-1 CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

22 Nov-16 12:09 (p 2 of 2) 

1611171 01-1834-9933 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: __ _ QA: JG<t 
U,..,..., 1a I 1,-



CETIS Analytical Report Report Date: 

Test Code: 

22 Nov-16 12:19 (p 1 of 2) 

161117 I 01-1834-9933 

Hyalella 28-d Survival and Growth Sediment Test Nautilus Environmental 

Analysis ID: 02-2465-6436 
Analyzed: 22 Nov-16 12:19 

Batch ID: 00-1269-1788 

Start Date: 18 Oct-16 

Ending Date: 15 Nov-16 

Duration: 28d Oh 

Sample Code Sample ID 

FR_UFR1 10-7516-2299 

GH_FR1 08-3525-1758 

FR_FRCP1 11-3445-7212 

CM_MC2 14-4751-8514 

Sample Code Material Type 
FR_UFR1 Water Sample 

GH_FR1 Water Sample 

FR_FRCP1 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 

GH_FR1 

FR_FRCP1 
CM_MC2 

NR 
FR_UFR1 

GH_FR1 

FR_FRCP1 

CM_MC2 

Reference Sed 48 

43 

Survival Rate Detail 

48 
49 

Endpoint: Survival Rate CETIS Version: CETISv1.8.7 

Analysis: STP 2x2 Contingency Tables Official Results: Yes 

Test Type: Survival-Growth Analyst: Karen Lee 

Protocol: EPA/600/R-99/064 (2000) Diluent: Mod-Hard Synthetic Water 

Species: Hyalella azteca Brine: 

Source: Aquatic Research Organisms, NH Age: 8-d 

Sample Date Receive Date Sample Age Client Name 

17 Oct-16 10:36 18 Oct-16 09:00 13h (3.5 °C) Teck Coal 

17 Oct-16 18 Oct-16 09:00 24h (5 °C) 

17 Oct-16 11 :38 18 Oct-16 09:00 12h (3.8 °C) 

17 Oct-16 18 Oct-16 09:00 24h (4 °C) 

Sample Source Station Location 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

FR_UFR1_Q_03102016_N 

GH_FR1_WS_2016-10-17 _N 

FR_FRCP1_ Q_03102016_N 

CM_MC2_WS_20161017 _N 

Latitude 

Alt Hyp Trials Seed Test Result 

C>T NA NA 

Test Stat P-Value P-Type Decision(a:S%) 

0.1511 0.4532 Exact Non-Significant Effect 
0.661 1.0000 Exact Non-Significant Effect 

1.0000 Exact Non-Significant Effect 

R NR+R Prop NR Prop R %Effect 
3 51 0.9412 0.05882 0.0% 
7 50 0.86 0.14 8.63% 
3 51 0.9412 0.05882 0.0% 
1 50 0.98 0.02 -4.13% 

Project 

Longitude 

Sample Code Rep 1 Rep2 Rep3 Rep4 Reps 
FR_UFR1 0.9 1 0.9 0.9 1 
GH_FR1 0.9 0.9 0.5 
FR_FRCP1 1 0.9 0.8 
CM_MC2 0.9 

Survivai Rate Binomials 

Sample Code Rep 1 Rep2 Rep3 Rep4 Reps 
FR_UFR1 9/10 10/10 9/10 9/10 11/11 
GH_FR1 9/10 10/10 9/10 10/10 5/10 
FR_FRCP1 10/10 11/11 9/10 8/10 10/10 
CM_MC2 10/10 10/10 9/10 10/10 10/10 

000-469-187-1 CETIS™ v1.8.7.16 Analyst: __ _ QA: 



CETIS Analytical Report 

Hyalella 28-d Survival and Growth Sediment Test 

Analysis ID: 02-2465-6436 Endpoint: Survival Rate 
Analyzed: 22 Nov-16 12:19 Analysis: STP 2x2 Contingency Tables 

Graphics 

'·' 

FR....UFRl GH_FRl FR_FRCP1 CM_MC2 

000-469-187-1 CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

22 Nov-16 12:19 (p 2 of 2) 

1611171 01-1834-9933 

Nautilus Environmental 

CETIS Version: CET1Sv1.8.7 
Official Results: Yes 

Analyst: __ _ 



CETIS Analytical Report Report Date: 

Test Code: 

30 Nov-16 10:07 (p 1 of 2) 

161117 I 01-1834-9933 

Hyalella 28-d Survival and Growth Sediment Test Nautilus Environmental 

Analysis ID: 13-7729-9814 Endpoint: Mean Dry Weight-mg CETIS Version: CETISv1.8.7 

Analyzed: 30 Nov-16 10:07 Analysis: Nonparametric-Multiple Comparison Official Results: Yes 

Batch ID: 00-1269-1788 Test Type: Survival-Growth Analyst: Karen Lee 

Start Date: 18 Oct-16 Protocol: EPA/600/R-99/064 (2000) Diluent: Mod-Hard Synthetic Water 

Ending Date: 15 Nov-16 Species: Hyalella azteca 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 

Control 10-7181-2408 18 Oct-16 18 Oct-16 NA Teck Coal 

FR_UFR1 10-7516-2299 17 Oct-16 10:36 18 Oct-16 09:00 13h (3.5 °C) 

GH_FR1 08-3525-1758 17 Oct-16 18 Oct-16 09:00 24h (5 °C) 

FR_FRCP1 11-3445-7212 17 Oct-16 11 :38 18 Oct-16 09:00 12h (3.8 °C) 

CM_MC2 14-4751-8514 17 Oct-16 18 Oct-16 09:00 24h (4 °C) 

Sample Code Material Type Sample Source Station Location Latitude Longitude 

Control Water Sample Teck Coal Control 

FR_UFR1 Water Sample Teck Coal FR_UFR1_Q_03102016_N 

GH_FR1 Water Sample Teck Coal GHJR1_WS_2016-10-17 _N 

FR_FRCP1 Water Sample Teck Coal FR_FRCP1_Q_03102016_N 

CM_MC2 Water Sample Teck Coal CM_MC2_ WS_20161017 _N 

Data Transform Zeta Alt Hyp Trials Seed PMSD Test Result 
Untransformed NA C>T NA NA 28.6% 

Wilcoxon/Bonferroni Adj Test 

Sample Code vs Sample Code Test Stat Critical Ties OF P-Value P-Type Decision(a:5%) 
Control FR_UFR1 36 NA 0 8 1.0000 Exact Non-Significant Effect 

GH_FR1 31 NA 0 8 1.0000 Exact Non-Significant Effect 
FR_FRCP1 22 NA 0 8 0.6190 Exact Non-Significant Effect 
CM_MC2 37 NA 0 8 1.0000 Exact Non-Significant Effect 

ANOVA Table 

Source Sum Squares Mean Square OF F Stat P-Value Decision(a:5%) 
Between 0.07875706 0.01968927 4 1.408 0.2676 Non-Significant Effect 
Error 0.2797475 0.01398737 20 
Total 0.3585045 24 

Distributional Tests 

Attribute Test Test Stat Critical P-Value Decision(a:1%) 
Variances Bartlett Equality of Variance 17.82 13.28 0.0013 Unequal Variances 
Distribution Shapiro-Wilk W Normality 0.7894 0.8877 0.0002 Non-normal Distribution 

Mean Dry Weight-mg Summary 

Sample Code Count Mean 95% LCL 95% UCL Median Min Max Std Err CV% %Effect 
Control 5 0.6335 0.5961 0.6709 0.6478 0.592 0.665 0.01346 4.75% 0.0% 
FR_UFR1 5 0.7137 0.6287 0.7988 0.7278 0.6109 0.7933 .0.03062 9.59% -12.67% 
GH_FR1 5 0.5767 0.2853 0.8681 0.653 0.162 0.723 0.1049 40.69% 8.97% 
FR_FRCP1 5 0.5959 0.4939 0.6979 0.6025 0.477 0.7078 0.03674 13.78% 5.94% 
CM_MC2 5 0.7068 0.6444 0.7692 0.708 0.638 0.759 0.02247 7.11% -11.57% 

Mean Dry Weight-mg Detail 

Sample Code Rep 1 Rep2 Rep 3 Rep4 Reps 
Control 0.65 0.665 0.6478 0.592 0.6127 
FR_UFR1 0.7467 0.69 0.7278 0.7933 0.6109 
GH_FR1 0.7089 0.723 0.6367 0.653 0.162 
FR_FRCP1 0.477 0.6082 0.7078 0.6025 0.584 
CM_MC2 0.638 0.759 0.75 0.708 0.679 

000-469-187-1 CETIS™ v1.8.7.16 Analyst: QA: :ll~ I . 
;,j "' l \:; tr.~ 



CET1s·Analytical Report 

Hyalella 28-d Survival and Growth Sediment Test 

Analysis ID: 13-7729-9814 Endpoint: Mean Dry Weight-mg 
Analyzed: 30 Nov-16 10:07 Analysis: Nonparametric-Multiple Comparison 

Graphics 

Report Date: 

Test Code: 

30 Nov-16 10:07 (p 2 of 2) 

161117 I 01-1834-9933 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

o.o -----------------------------------------e.e.Silt -------------------------------------------------· . .... : 
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000-469-187-1 CETIS™ v1.8.7.16 Analyst: __ _ 



CETIS Analytical Report 

Hyalella 28-d Survival and Growth Sediment Test 

Analysis ID: 16-5632-9495 Endpoint: Mean Dry Weight-mg 

Report Date: 

Test Code: 

22 Nov-16 12:19 (p 1 of 2) 

161117101-1834-9933 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Analyzed: 22 Nov-16 12:19 Analysis: Nonparametric-Control vs Treatments Official Results: Yes 

Batch ID: 00-1269-1788 

Start Date: 18 Oct-16 

Ending Date: 15 Nov-16 

Duration: 28d Oh 

Sample Code Sample ID 

FR_UFR1 10-7516-2299 

GH_FR1 08-3525-1758 

FR_FRCP1 11-3445-7212 

CM_MC2 14-4751-8514 

Test Type: Survival-Growth 

Protocol: EPA/600/R-99/064 (2000) 

Species: Hyalella azteca 

Source: Aquatic Research Organisms, NH 

Sample Date Receive Date Sample Age 

17 Oct-16 10:36 18 Oct-16 09:00 13h (3.5 °C) 

17 Oct-16 18 Oct-16 09:00 24h (5 °C) 

17 Oct-16 11 :38 18 Oct-16 09:00 12h (3.8 °C) 

17 Oct-16 18 Oct-16 09:00 24h (4 °C) 

Analyst: Karen Lee 

Diluent: Mod-Hard Synthetic Water 

Brine: 

Age: 8-d 

Client Name Project 

Teck Coal 

Sample Code Material Type Sample Source Station Location Latitude Longitude 

FR_UFR1 Water Sample 

GH_FR1 Water Sample 

FR_FRCP1 Water Sample 

CM_MC2 Water Sample 

Data Transform Zeta 

Untransformed NA 

Steel Many-One Rank Sum Test 

Sam pie Code vs 

FR_UFR1 

ANOVA Table 

Source 

Between 
Error 
Total 

Distributional Tests 

Attribute 

Sample Code 

GH_FR1 
FR_FRCP1 

CM_MC2 

Sum Squares 

0.07788262 

0.2761254 
0.354008 

Test 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Alt Hyp Trials 

C>T NA 

Test Stat Critical 

21 17 
17 17 

27 17 

Mean Square 

0.02596087 
0.01725784 

Test Stat 
Variances Bartlett Equality of Variance 10.88 
Distribution Shapiro-Wilk W Normality 0.8052 

Mean Dry Weight-mg Summary 

Sample Code Count Mean 95% LCL 
FR_UFR1 5 0.7137 0.6287 
GH_FR1 5 0.5767 0.2853 
FR_FRCP1 5 0.5959 0.4939 
CM_MC2 5 0.7068 0.6444 

Mean Dry Weight-mg Detail 

Sample Code Rep 1 Rep2 Rep3 
FR_UFR1 0.7467 0.69 0.7278 
GH_FR1 0.7089 0.723 0.6367 
FR_FRCP1 0.477 0.6082 0.7078 
CM_MC2 0.638 0.759 0.75 

000-469-187-1 

FR_UFR1_Q_03102016_N 

GH_FR1_WS_2016-10-17_N 

FR_FRCP1_Q_03102016_N 

CM_MC2_WS_20161017 _N 

Seed PMSD Test Result 

NA 25.9% 

Ties DF P-Value P-Type Decision(a:5%) 

0 8 0.1941 Asymp Non-Significant Effect 

0 8 0.0368 Asymp Significant Effect 

0 8 0.7105 Asymp Non-Significant Effect 

DF F Stat P-Value Decision(a:5%) 

3 1.504 0.2515 Non-Significant Effect 

16 
19 

Critical P-Value Decision(a:1%) 

11.34 0.0124 Equal Variances 

0.866 0.0010 Non-normal Distribution 

95% UCL Median Min Max Std Err CV% %Effect 

0.7988 0.7278 0.6109 0.7933 0.03062 9.59% 0.0% 
0.8681 0.653 0.162 0.723 0.1049 40.69% 19.2% 
0.6979 0.6025 0.477 0.7078 0.03674 13.78% 16.51% 
0.7692 0.708 0.638 0.759 0.02247 7.11% 0.97% 

Rep4 Reps 

0.7933 0.6109 

0.653 0.162 

0.6025 0.584 

0.708 0.679 

CETIS™ v1 .8.7.16 Analyst:. __ _ 



CETIS Analytical Report Report Date: 

Test Code: 

22 Nov-16 12:19 (p 2 of 2) 

161117 I 01-1834-9933 

Hyalella 28-d Survival and Growth Sediment Test Nautilus Environmental 

Analysis ID: 16-5632-9495 Endpoint: Mean Dry Weight-mg CETIS Version: CETISv1.8.7 
Analyzed: 22 Nov-16 12:19 Analysis: Nonparametric-Control vs Treatments Official Results: Yes 

Graphics 

E 
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FR_UFl!.1 GH_FRl CM.MO. 

000-469-187-1 CETIS™ v1.8.7.16 Analyst: __ _ 



Client TecJL 
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Sample ID 
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Reviewed by: 

Subsample Date 
Date Measured 
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Version 1.1 Issued July 28, 2016 

Hardness and Alkalinity Datasheet 

Alkalinity Hardness 

Volume of 
Sample (ml) 0.02N (ml) of 0.02N Sample 0.01M Total 
Volume HCUH2S04 HCUH2S04 Total Alkalinity Volume EDTA Hardness 

(ml) used to pH 4.5 used to pH 4.2 (mg/lCaC03) (ml) Used (ml) (mg/l CaC03) Technician 

So 1·> :f., s; tttv- 5o q.1- IS?-11 jS 
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Date Reviewed: Nov r l'( /!& ---------------i------------

Nautilus Environmental Company Inc. 



 
 

 

APPENDIX D – Pimephales promelas Toxicity Test Data 



NAUTILUS 
ENViRONMENTAl 

Method FMD 32 Day ELS Client NAUi04 

\ bFf -0~45 -:: 'f~_ fi2.(f'\ 
h~ll- O~\fl.Q::: ';~_UG"l\2.\ 
lik\1-V1• .. f1-~ (,-\L Hl..\ 

Sample: 1S17-024S, 1617-0246, 1617-0247, 1617-Cl24l! 

CotttroJ hatching 5.uccess rnus:t be >66% ~10 p~r repfkate). Post hatth survival must he >'70%. 

Number of A\We Embryo$ and Hat<h~d 0-rganisms: 

Number of AtM!: Emhty0$ and Hatd~e<fOrganisms 

replicate 

b 

fl?plkatP. 

b 

Fathead Minnow Bench She~ 
tl{!\l-02-\.i~ ::(M.-MCl. 

Day 2 ~ Poor looking and dead -embryos in rE-pfa::.ate-.: a, b~ c and d are- r~placecl with healthy embryO'S from repJk"at~.s e and f. Repfa:.-ateS''e and i i)fe ?iscarded ·after <lay 2 

~FM 3:Z °"" ElS t»olQgy 
m• 



NAUTILUS 
ENV!RQ!;IMliNIAl 

Method FMD32DayELS 

d 

Com~ts/Obsl!rvations: 

W'itl>:n by JP on 20t2/02/2Z 
ft~hy 

Fathead Minnow Bench Sheet 

Client NAU104 Sample: 1617.()245, 1517--0246, 161HJ247, 1617-0248 



lUS 
SNTAt. 

Method FMD 32 Day ELS Client NAU104 

CTL·TAP CT!.·MHRW 

b 

d 

d 

lcomments/O~enratiom: 

wt 
CTL-TAP CTI..-MHRW 

Fathead Minnow Bench Sheet 

Sample: i617·0245, 1617-0246, 1611-0247, 1617-0248 

Number of Alive Embrym and Hatched Organisms 

1.617-0245 1617-0246 1617-0247 1617-1)243 

Da 7 Da 7 

1517·0245 1617-0246 1617-0247 1617-0248 

l 

fik-;fMl2Daylli-~ 

ms 



Fathead Minnow Bench Sheet 

Method FMD 32 Day ELS Client NAU104 Sample: 1617-0245, 1617-0246. 1617-0247, 161'7-02.48 

Number ofAlfw Ernbrycs •ml Hiltchod Organisms 
CTI.-TAP CTI.·MHRW 16i7-0Z45 1617-0240'. 161Nl'147 1617-024ll 

Dayl! D 11' Oay11 

b 

d 

I Comments/Observations: 



NAUTILUS 
ENV! ROl'HHNTAL Fathead Minnow Bench Sheet 

Met.had fMD32D~ELS Client NAlJ104 Sam pre: 1617-024$, 1617-0246, 1617·0247, 1617-0248 

Nutnb.Qr of Aiiv• Embryos and Hatched Orgartitrm: 
CTL·TAP CTL·MHRW 1617-0245 1617-0246> 1617·G247 1617-0248 

Day15 Day 15 Pa 15 Day15 

replicate 

a 

b 

d 

'Comments/Obs...,.tions' 

CTL·TAP CTL·MHRW 1617-0245 1617·0246 1617-0247 1617-02411 

Da 16 Day 16 Day16 Day16 

replicate 

Written by JP on 20-12/02/22: 
Re~dby 



NAUTILUS 
f.NVl!'lONMtNTAL 

Method fMD 32 Day tlS Cllent NAU104 

CTl-T.Al' 
Doy19 Dayl9 

d 

IComments/Ob..,mrtlon<: 

CTL·\Al' CTL·MH.l\W 
Oay20 Day20 

d 

CTI.- TAP 
Oay.21 Day21 

b 

Fathead Minnow Bench Sheet 

Sample; 1617-0245, 1£!7-024£, 1617-0247, 1617-0'Z<W 

Numbor of Afrve'£mbryos and Hat-c::hed Otg3nhm:s 
1611'.-0245 1617-0246 l<i17·0247 

Day19 oay19 

1617-0145 1611-02'4(> 1617-0247 

Day20 Oay20 DayZO 

1617-0245 1617-0246 
Day21 Oay21 oay21 

A!Ive: Hatched 

s 
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Day 1.9 

DayW 

Ali"'~ Hillthed 

10 
H 
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l t.\ 

1,;11-0243 
Day21 

071.{f; %(.?(•~ 
D ;:::- 2--XY\.v 



NAUTI 
ENVlRONM 

Metooo fMO 32 Dal ELS 

CTL-TAP 
Oay23 

replicate 

a 

b 

d 

Comm~nU:/Observatiom~ 

CTL-TAP 

repikate 

b 

d 

o-mm.ents:/Ob1-el'Vatlons: 

replicat~ 

Wriuen byJ:? on 20lZ/02:/22 
Rn"il'«iby 

CTl-TAP 
Day2S 

Client NAU104 

CTL-MHllW 
Day23 

CTL·MHRW 
Oay25 

Fathead Minnow Bench Sheet 

Sam.pie: 1617-02,45, 1617-0246, 161l-0247, 1617-0246 

Number of Alive Erribtyoz att4 Hatch-ed Org'anisms 
1617-0245 l61Nl246 1617-0247 1617-0248 

pay23 Day23 Oay23 D•y23 

) 

1617-0245 1617-0247 1617-112:48 

1617·0245 1617-0246 1617-0247 1617-0248 
Day25 Day 25 Day25 



Method FMD 32 Day £.LS Cli•nt NAU104 

CTl-MHRW 
Day27 

b 

d 

CTL· TAI' CTL-MHRW 
D 28 

d 

ICommonts/-Observotiom: 

CTl·TAP CTL-MHRW 

repfkate 

Comments/Obs~atiom; 

Fathead Minnow Bench Sheet 

Sample: 1617-0245, 1617-0246, 1617-0247, 1617-0248 

Numb~r of Alive Embryos •ml Hatched Organism• 
161.7-11245 1617-0246 1617-0247 1617-024$ 

1617-0245 1~17-0246 

1617-0245 1617-0246 

Day27 

1617-0247 

Oay28 

Alive i:Mt<hed 

b 
g 
l 
s 

1617-0247 

Day27 

~m~O-iryElS~y 

m• 



NAUTILUS 
ENVIRONMENTAL Fathead Minnow Bench Sheet 

Method FMD 32 Day €LS Cli&nt NAU104 Sample: 1617-0245, 1617-024<;, 1517-0247, 1617-0248 

Number of Alivid:mlnyos and Hatched .Organisrm 
CTL·TAP CTL·MHRW HH7-o<a45 1617-0446 1617-!>247 1617·0248 

Oay31 E)ay 31 Day31 Day31 

cAli'<1e Hatche.d 

h 
b 5 8 

3 2 
~ 

'Comments/Obsftl'V•lfons: 

CTL-TAP 1617.0245 1617-0246 1617-0247 1617-0248 
Day32' Day32 Day32 oay32 

d 

IComments;IObservations: 

,; 



NAUTILUS 
tNVlROt-IMENTAl 

Method FMO 32 Day ELS 
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1 

2 

3 
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~1 
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3 
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1 

4.5 to 7 .2 mg/Lat zs•c 

4.3to.7.1 mg/Lat2.6"C 

Written by JP en atnS/02/22 
R.-.by 

Client NA0104 

New Solutions 

Fathead Minnow Ben<::h Sheet 

.Sample: 1617-0245, 1617-0246. 1517-0247, 1617-0248 

Filfr. fM 32 o~ CMmicmy 
fJ18 



NAUTILUS 
ENVlRONME TAL 

Method FMD 32 Day ELS 
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15 

16 
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10 
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14 
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16 

17 

00 Level$ (~HM'OO% saturation) -
4.4 to 7.S mg/Lat 24'C 
4.5 to 7.2 mg/!. at 25'C 
43 to 7,1 mg/Lat W'C 

Wfitte.:t by JP o.-n 2Jl1S/f.J2/22 
~by 

Client NAU104 

New Solutions 

Fathead Minnow Bench Sheet 

Sample: 1617-0245, 1617-0246. 1'617"0247, 1617-0248 

Rfo~ FM 3:2·thty ~mimy 

ms 



Method FMO 32 Dav ELS 

Cone.!%) 
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18 
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20 
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18 
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24 

23 

24 
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1.8 

19 

20 

21 

22 

23 

24 

25 

26 

00 tevels\60"1QO% saturatiol)) -
4.4 to 7.3 mg/Lat 24•c 
4.S to 7.2 mg/L at zs·c 
4.3 to 7.1 mg/Lat 2&·c 

Wri\tm by JP on ZC.15/02/22 
Re-vi~by 

Client NAU 104 

New Solutions 

Fathead Minnow Bench Sheet 

Sample: 1617-0245. 1617-0246, 1617·0247, 1$17-0248 

Old Solutions 

~~'FM l2: Uto.y t:mmlstry 
F3:18 



NAUTILUS 
ENVIRON ENTAL 

Method FMD 32 Day ELS 

27 

28 

29 

30 

31 

32 

27 
.28 

29 

30 

31 

32 

27 

32 

27 

2S 

29 

30 

31 

32 

00 levels (60-100% saturation) -
4.4 to 7 3 mg!L at 24°C 
4.S to 7.2 mg/l at.25!C 
4.3to T1 mg/lat26"C 

Writt•~ by JP~ 201$/0l/22 
!!>vi ... by 

aient NAU104 

27 

28 

2.9 

30 

:n 
32 

27 

28 

29 

30 

31 

32 

n 
28 

29 

30 

31 

32 

27' 

28 

29 

30 
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Fathead Minnow Bench Sheet 

Sample: 1617-0245, 1617-0246, 1617-0247, 1617-0248 

YiJ~ FM 3~ t>JJy Chemtrtry 
ms 



MAUTllUS 
F.NVIROUMt'NTAt. Fathead Minnow Bench Sheet 

Method fMD SZ Day Ei.S Client NAU104 Sample: 1617-024S, 1517-0246, 1617-0247, 1617-0248 

Test Termination 
for norma11a1:morma1 coiumn, use tne foflowmg notation: 

N=Normal, A= Abnormal And note location: H=head, O=oral, E=eyes, G=gills, F=flns, S=spine 
Cone. 

tTL

TAl' 

CTI.

MHRW 

W.ritte-n by JP on 2016/0Z'ZZ 

Revi~dby 

Comments: 

fH~• fllf 32 O.lt)' ntmiroitfot'!: 
ma 



NAUTILUS 
ENVIHO MENTAL 

Fathead Minnow Bench Sheet 

Method fMD 32 Day ELS Client NAU104 Sample: 1617·0245, 1€17-0246, 1617-0247, Hi17-0248 ____ _ 

Test Termination 
tor norma1JaDnorma1 co1umn, use tne tonowmg notatton: 

N=Nonnal, A= Abnormal And note location: H=head, Q:;;ora1, E=eyes, G=gilfs, f=fins, S=spine 
Cone. 

1617-
0245 

1617-
0246 

Writwt by JF on 2016/02122 
R<vi«dby 

fish 

2 

3 

4 

6 

8 

9 

'10" 

11 

12 

13 

14 

15 

file: FM .'?2 Da.yTermimti¢-n 
"318 



LUS Fathead Minnow Bench Sheet 

Method FMD 3Z Day ELS Client NAU104 Sample: 1617-0245, 1617-0246, 1617-0247, 1517-024& ____ _ 

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-

0247 

Comments 

1617· r--;.="""'""' 
0248 

Wfit-t~n by JP on- 2GtG/02:/Z2. 
"-'>i..aby 

~FM :noily 'terrn-ittatkm 
;:s1s 



L S 
ENVIRONMENTAL 

Organism Weights 

Bench Sheet 

Sample Pl' Organism ~'N"\ 

s~ \ 1c \\ - t.J n C. ~v-s.i:;:1 . .,1;:::;..s;l) 

Initial Weight (mg) (dried pan) 
Date: ~~\ ~ \\ \ S Initials: ~ Balance*: 

Replicate 
a 
b 
c 
d 
e 

Final Weight (mg) (dried pan+organisms) 
Date: Initials: Balance*: 

Replicate 
a 
b 
c 
d 
e 

Test Validity Met: Yes~ 
Results are Logical**: .010 

**no negative numbers:~;~nt values across replicates 

*Same balance must be used for initial and final weights 
*For FM/HA/CT must use scale with. 0.01 mg accuracy 

Balance Calibration Check: 

first pan weighed:gp~£W 
weight of first pan:i..:......:...:....::::.;:;:._....1 

re-weigh of first pan after 

first pan+org weighed: ~ 

weight of first pan + org: 
re-weigh of first pan + org 

Final 

au weights measured :h.--~-~-,-. .:g-:;-.I after all weights measured:,...,Vo,........,1d(,,__6-,..,,,,1,,,..,i 

% difference <5%: 'GNo % difference <5%: @tNo 

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 
::1rnnn 

Written by BU on 2002/11/29 

Revised by LH on 2013/09/11 
Nautilus Environmental (Calgary) File: Organism Wts-Bench 

f138 



CETIS Summary Report Report Date: 

Test Code: 

Fathead Minnow 32-d Survival and Growth Test 

19 Jan-1711:56(p1 of 3) 

161118a I 07-4840-6577 

Nautilus Environmental 

Batch ID: 02-9664-8962 

20 Oct-16 

Test Type: Survival-Development-Growth 

Protocol: ASTM E1241-05 (2013) 

Analyst: Krysta Pearcy 

Start Date: Diluent: 

Ending Date: 21 Nov-16 Species: Pimephales promelas Brine: 

Duration: 32d Oh Source: Aquatox, AR Age: 

Sample Code 

Control Tap 

FR_UFR1 

FR_FRCP1 

GH_FR1 

CM_MC2 

Sample Code 

Control Tap 

FR_UFR1 

FR_FRCP1 

GH_FR1 

CM_MC2 

Sample ID 

09-2889-3904 

10-7516-2299 

11-3445-7212 

08-3525-1758 

14-4751-8514 

Material Type 

control 

Water Sample 

Water Sample 

Water Sample 

Water Sample 

Hatched Rate Summary 

Sample Code Count 
Control Tap 
FR_UFR1 
FR_FRCP1 
GH_FR1 
CM_MC2 

Length-mm Summary 

Sample Code 

Control Tap 
FR_UFR1 
FR_FRCP1 
GH_FR1 
CM_MC2 

4 

4 

4 

4 
4 

Count 

4 
4 

3 
4 

4 

Mean Dry Biomass-mg Summary 

Sample Code Count 
Control Tap 
FR_UFR1 
FR_FRCP1 
GH_FR1 
CM_MC2 

Proportion Normal Summary 

Sample Code 

Control Tap 
FR_UFR1 
FR_FRCP1 
GH_FR1 
CM_MC2 

Survival Rate Summary 

Sample Code 

Control Tap 
FR_UFR1 
FR_FRCP1 
GH_FR1 
CM_MC2 

000-469-187-2 

4 
4 

4 

4 
4 

· Count 

4 
4 
3 
4 
4 

Count 

4 
4 
4 
4 

4 

Sample Date Receive Date Sample Age 

20 Oct-16 20 Oct-16 NA 

17 Oct-16 10:36 18 Oct-16 09:00 61h (3.5 °C) 

17 Oct-16 11 :38 18 Oct-16 09:00 60h (3.8 °C) 

17 Oct-16 18 Oct-16 09:00 72h (5 °C) 

17 Oct-16 18 Oct-16 09:00 72h (4 °C) 

Client Name Project 

Teck Coal 

Sample Source Station Location Latitude Longitude 

Control Tap 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Mean 

0.9833 

Mean 

8.095 
9.25 
10.56 
9.346 
8.377 

Mean 

0.7085 
0.2822 
0.243 
0.4393 
0.6468 

Mean 

0.9167 

0.9545 

Mean 

0.9 
0.25 
0.1667 
0.35 
0.7667 

Control Tap 

FR_UFR1_Q_03102016_N 

FR_FRCP1_ Q_03102016_N 

GH_FR1_WS_2016-10-17 _N 

CM_MC2_WS_20161017 _N 

95% LCL 95% UCL Min 

1 1 

0.9303 0.9333 
1 

95% LCL 95% UCL Min 

7.747 8.443 7.923 
7.352 
3.042 
8.101 
7.704 

11.15 
18.07 
10.59 
9.049 

8.4 
8.333 
8.25 
8.091 

95% LCL 95% UCL Min 

0.6708 0.7462 0.686 
0.2469 0.3174 0.262 
-0.02293 0.5089 0 

Max 

Max 

8.385 
11 
14 
10 
9 

Max 

Std Err 

0 
0 
0 
0.01667 
0 

Std Err 

0.1093 
0.5965 
1.746 
0.3911 
0.2113 

Std Err 

0.01185 
0.01108 
0.08356 
0.06463 

Std Dev 

0 
0 
0 
0.03333 
0 

Std Dev 

0.2186 
1.193 
3.025 
0.7821 
0.4226 

Std Dev 

0.0237 
0.02215 
0.1671 
0.1293 

CV% 

0.0% 
0.0% 
0.0% 
3.39% 
0.0% 

CV% 

2.7% 
12.9% 
28.65% 
8.37% 
5.05% 

CV% 

3.35% 
7.85% 
68.77% 
29.42% 0.2337 

0.5983 
0.645 
0.6954 

0.2467 
0.6113 

0.7353 
0.302 
0.3807 
0.524 
0.6787 0.01525 0.03051 4.72% 

95% LCL 95% UCL Min Max 
1 1 
0.6515 0.6667 

0.8099 0.8182 

95% LCL 95% UCL Min Max 

0.8388 0.9612 0.8667 

Std Err 

0 

0.08333 
0 
0 

Std Dev 

0 

0.1667 
0 
0 

CV% 

0.0% 
18.18% 

0.0% 
0.0% 

0.04545 0.09091 9.52% 

Std Err 

0.01925 
0.05 
0.08819 
0.08333 

Std Dev 

0.03849 
0.1 
0.1764 
0.1667 

CV% 

4.28% 
40.0% 
105.8% 
47.62% 

%Effect 

0.0% 
0.0% 
0.0% 
1.67% 
0.0% 

%Effect 

0.0% 
-14.27% 
-30.4% 
-15.46% 
-3.48% 

%Effect 

0.0% 
60.17% 
65.7% 
37.99% 
8.7% 

%Effect 

0.0% 

8.33% 
0.0% 
0.0% 
4.55% 

%Effect 

0.0% 
72.22% 
81.48% 
61.11% 

0.09088 
0 
0.0848 
0.5829 

0.4091 
0.4473 
0.6152 
0.9504 

0.1333 
0 
0.1333 
0.6667 

0.9333 
0.3333 
0.4 
0.5333 
0.9333 0.05774 0.1155 15.06% 14.81% 

CETIS™ v1.8.7.16 Analyst:. __ _ QA: /11" 



CETIS Summary Report Report Date: 19 Jan-1711:56 (p 2 of 3) 

Test Code: 161118a I 07-4840-6577 

Fathead Minnow 32-d Survival and Growth Test Nautilus Environmental 

Hatched Rate Detail 

Sample Code Rep 1 Rep2 Rep3 Rep4 

Control Tap 1 1 1 1 

FR_UFR1 1 

FR_FRCP1 1 

GH_FR1 0.9333 

CM_MC2 

Length-mm Detail 

Sample Code Rep 1 Rep2 Rep3 Rep4 

Control Tap 8.385 8.143 7.923 7.929 

FR_UFR1 8.6 8.4 9 11 

FR_FRCP1 9.333 8.333 14 

GH_FR1 9.333 8.25 10 9.8 

CM_MC2 9 8.273 8.091 8.143 

Mean Dry Biomass-mg Detail 

Sample Code Rep 1 Rep2 Rep3 Rep4 
Control Tap 0.7213 0.7353 0.6913 0.686 

FR_UFR1 0.3007 0.262 0.264 0.302 

FR_FRCP1 0.2847 0.3067 0 0.3807 

GH_FR1 0.494 0.4927 0.2467 0.524 

CM_MC2 0.6787 0.6113 0.6327 0.6647 

Proportion Normal Detail 

Sample Code Rep 1 Rep2 Rep3 Rep4 
Control Tap 1 1 1 1 

FR_UFR1 0.6667 

FR_FRCP1 

GH_FR1 

CM_MC2 0.8182 

Survival Rate Detail 

Sample Code Rep 1 Rep2 Rep3 Rep4 
Control Tap 0.8667 0.9333 0.8667 0.9333 

FR_UFR1 0.3333 0.3333 0.2 0.1333 
FR_FRCP1 0.2 0.4 0 0.06667 
GH_FR1 0.4 0.5333 0.1333 0.3333 

CM_MC2 0.6667 0.7333 0.7333 0.9333 

000-469-187-2 CETIS™ v1.8.7.16 Analyst: __ _ JG~ 
QA: e fC.7 /1-:v , I CUI' ~, 



CETIS Summary Report Report Date: 19 Jan-1711:56 (p 3 of 3) 

Test Code: 161118a J 07-4840-6577 

Fathead Minnow 32-d Survival and Growth Test Nautilus Environmental 

Hatched Rate Binomials 

Sample Code Rep 1 Rep2 Rep3 Rep4 
Control Tap 15/15 15/15 15/15 15/15 

FR_UFR1 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 14/15 

CM_MC2 15/15 15/15 15/15 15/15 

Proportion Normal Binomials 

Sample Code Rep 1 Rep2 Rep3 Rep4 
Control Tap 13/13 14/14 13/13 14/14 

FR_UFR1 5/5 5/5 2/3 212 
FR_FRCP1 3/3 6/6 1/1 

GH_FR1 6/6 8/8 212 5/5 

CM_MC2 10/10 11/11 9/11 14/14 

Survival Rate Binomials 

Sample Code Rep 1 Rep2 Rep3. Rep4 
Control Tap 13/15 14/15 13/15 14/15 

FR_UFR1 5/15 5/15 3/15 2/15 

FR_FRCP1 3/15 6/15 0/15 1/15 
GH_FR1 6/15 8/15 2/15 5/15 

CM_MC2 10/15 11/15 11/15 14/15 

000-469-187-2 CETIS™ v1 .8.7.16 Analyst: __ _ QA: 
/0, I t:Y 



CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 20-6762-3880 Endpoint: Hatched Rate 

Report Date: 

Test Code: 

11 Jan-1711:14(p1 of 2) 

161118a J 07-4840-6577 

Nautilus Environmental 

CETIS Version: CETISv1 .8.7 

Analyzed: 10 Jan-17 15:07 Analysis: STP 2x2 Contingency Tables Official Results: Yes 

Batch ID: 02-9664-8962 

Start Date: 20 Oct-16 

Test Type: Survival-Development-Growth 

Protocol: ASTM E1241-05 (2013) 

Analyst: Krysta Pearcy 

Diluent: 

Ending Date: 21 Nov-16 Species: Pimephales promelas 

Duration: 32d Oh Source: Aquatox, AR 

Sample Code Sample ID 

Control Tap 09-2889-3904 

FR_UFR1 10-7516-2299 

FR_FRCP1 11-3445-7212 

GH_FR1 08-3525-1758 

CM_MC2 14-4751-8514 

Sample Code Material Type 

Control Tap control 

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 

Control Tap FR_UFR1 

Control Tap FR_FRCP1 
Control Tap GH_FR1 
Control Tap CM_MC2 

Data Summary 

Sample Code NR 

Control Tap Negative Contr 60 
FR_UFR1 60 
FR_FRCP1 60 
GH_FR1 

CM_MC2 

Hatchet! Rate Detail 

Sample Code 

Control Tap 

FR_UFR1 

FR_FRCP1 

GH_FR1 

CM_MC2 

Hatched Rate Binomials 

Sample Code 

Control Tap 

FR_UFR1 

FR_FRCP1 

GH_FR1 

CM_MC2 

59 

60 

Rep 1 

1 

Rep 1 

15/15 

15/15 
__ 15/15 

15/15 

15/15 

Sample Date Receive Date 

20 Oct-16 20 Oct-16 

17 Oct-16 10:36 18 Oct-16 09:00 

17 Oct-16 11:38 18 Oct-16 09:00 

17 Oct-16 18 Oct-16 09:00 

17 Oct-16 18 Oct-16 09:00 

Sample Source 

Control Tap 

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 

0.5 1.0000 Exact 

1.0000 Exact 

R NR+R Prop NR 

0 60 . 1 
0 60 
0 60 1 

60 0.9833 
0 60 

Rep2 Rep 3 Rep4 

1 1 1 

0.9333 

Rep2 Rep 3 Rep4 
15/15 15/15 15/15 

15/15 15/15 15/15 

15/15 15/15 15/15 

15/15 15/15 14/15 

15/15 15/15 15/15 

Brine: 

Age: 

Sample Age Client Name 

NA Teck Coal 

61h (3.5 °C) 

60h (3.8 °C) 

72h (5 °C) 

72h (4 °C) 

Station Location Latitude 

Control Tap 

FR_UFR1_Q_03102016_N 

FR_FRCP1_Q_03102016_N 

GH_FR1_WS_2016-10-17 _N 

CM_MC2_WS_20161017 _N 

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% 
0.01667 1.67% 

0 0.0% 

' 

Project 

Longitude 

000-469-187-2 CETIS™ v1.8.7.16 QA: jCrt_ 
dtu,,_ J~ ID-

Analyst: __ _ 



CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 20-6762-3880 Endpoint: Hatched Rate 
Analyzed: 10 Jan-17 15:07 Analysis: STP 2x2 Contingency Tables 

Graphics 

0:(1 

~ ~ ~ ;I ~l ) ~· •' 

000-469-187-2 CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

11 Jan-1711:14 (p 2 of 2) 

161118a I 07-4840-6577 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: ___ _ QA: 



CETIS Analytical Report Report Date: 

Test Code: 

11 Jan-1711:14 (p 1 of 2) 

161118a I 07-4840-6577 

Fathead Minnow 32-d Survival and Growth Test Nautilus Environmental 

Analysis ID: 20-2538-1553 

Analyzed: 11 Jan-17 11 :13 

Batch ID: 02-9664-8962 

Start Date: 20 Oct-16 

Ending Date: 21 Nov-16 

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 10-7516-2299 

FR_FRCP1 11-3445-7212 

GH_FR1 08-3525-1758 

CM_MC2 14-4751-8514 

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 

FR_UFR1 Dilution Water 

FR_FRCP1 

GH_FR1 

CM_MC2 

Hatched Rate Detail 

Sample Code 

FR_UFR1 

FR_FRCP1 

GH_FR1 

CM_MC2 

Hatched Rate Binomials 

Sample Code 

FR_UFR1 

FR_FRCP1 

GH_FR1 

CM_MC2 

000-469-187-2 

Rep 1 

15/15 

15/15 

15/15 

15/15 

17 Oct-16 10:36 18 Oct-16 09:00 

17 Oct-16 11:38 18 Oct-16 09:00 

17 Oct-16 18 Oct-16 09:00 

17 Oct-16 18 Oct-16 09:00 

Sample Source 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Alt Hyp Trials 

C>T NA 

Test Stat 

1 

0.5 

Rep2 

15/15 

15/15 

15/15 

15/15 

P-Value 

1.0000 

1.0000 

1.0000 

Rep 3 

15/15 

15/15 

15/15 

15/15 

Seed 

NA 

P-Type 

Exact 

Exact 

Exact 

Rep4 

15/15 

15/15 

14/15 

15/15 

61h (3.5 °C) Teck Coal 

60h (3.8 °C) 

72h (5 °C) 

72h (4 °C) 

Station Location 

FR_UFR1_Q_Q3102016_N 

FR_FRCP1_Q_03102016_N 

GH_FR1_WS_2016-10-17 _N 

CM_MC2_WS_20161017 _N 

Latitude 

Test Result 

Decision(a:5%) 

Non-Significant Effect 

Non-Significant Effect 

Non-Significant Effect 

CETIS™ v1.8.7.16 Analyst: __ _ 

Longitude 

QA: 



CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 20-2538-1553 Endpoint: Hatched Rate 
Analyzed: 11 Jan-1711:13 Analysis: STP 2x2 Contingency Tables 

Graphics 

• 

FR_UFIU GH_FR1 

000-469-187-2 CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

11 Jan-1711:14 (p 2 of 2) 

161118a I 07-4840-6577 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: __ _ 



CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 10-5302-3105 Endpoint: Survival Rate 

Report Date: 

Test Code: 

11 Jan-1711:14 (p 1 of 2) 

161118a I 07-4840-6577 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Analyzed: 10 Jan-17 15:07 Analysis: STP 2x2 Contingency Tables Official Results: Yes 

Batch ID: 02-9664-8962 

Start Date: 20 Oct-16 

Test Type: Survival-Development-Growth 

Protocol: ASTM E1241-05 (2013) 

Analyst: Krysta Pearcy 

Diluent: 

Ending Date: 21 Nov-16 Species: Pimephales promelas 

Duration: 32d Oh Source: Aquatox, AR 

Sample Code Sample ID 

Control Tap 09-2889-3904 

FR_UFR1 10-7516-2299 

FR_FRCP1 11-3445-7212 

GH_FR1 08-3525-1758 

CM_MC2 14-4751-8514 

Sample Code Material Type 

Control Tap control 

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 

Control Tap 

Control Tap 

Control Tap 

Control Tap 

Data Summary 

Sample 

FR_UFR1 

FR_FRCP1 

GH_FR1 

CM_MC2 

Sample Code NR 

Control Tap Negative Contr 54 
FR_UFR1 15 

FR_FRCP1 10 
GH_FR1 21 

CM_MC2 46 

Survival Rate Detail 

Sample Code Rep 1 
Control Tap 0.8667 
FR_UFR1 0.3333 
FR_FRCP1 0.2 
GH_FR1 0.4 

CM_MC2 0.6667 

Survival Rate Binomials 

Sample Code Rep 1 
Control Tap 13/15 

FR_UFR1 5/15 
FR_FRCP1 3/15 

GH_FR1 6/15 
CM_MC2 10/15 

Sample Date Receive Date 

20 Oct-16 20 Oct-16 

17 Oct-16 10:36 18 Oct-16 09:00 

17 Oct-16 11:38 18 Oct-16 09:00 

17 Oct-16 18 Oct-16 09:00 

170ct-16 18 Oct-16 09:00 

Sample Source 

Control Tap 

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 <0.0001 Exact 

0 <0.0001 Exact 
0.04232 0.0423 Exact 

R NR+ R Prop NR 

6 60 0.9 

45 60 0.25 
50 60 0.1667 
39 60 0.35 
14 60 0.7667 

Rep2 Rep 3. Rep4 
0.9333 0.8667 0.9333 

0.3333 0.2 0.1333 

0.4 0 0.06667 

0.5333 0.1333 0.3333 

0.7333 0.7333 0.9333 

Rep2 Rep3 Rep4 
14/15 13/15 14/15 

5/15 3/15 2/15 

6/15 0/15 1/15 

8/15 2/15 5/15 

11/15 11/15 14/15 

Brine: 

Age: 

Sample Age Client Name 

NA Teck Coal 

61h (3.5 °C) 

60h (3.8 °C) 

72h (5 °C) 

72h (4 °C) 

Station Location Latitude 

Control Tap 

FR_UFR1_Q_03102016_N 

FR_FRCP1_Q_03102016_N 

GH_FR1_WS_2016-10-17 _N 

CM_MC2_WS_20161017 _N 

Test Result 

Decision( a: 5%) 

Significant Effect 

Significant Effect 

Significant Effect 

Significant Effect 

Prop R %Effect 

0.1 0.0% 
0.75 72.22% 

0.8333 81.48% 

0.65 61.11% 
0.2333 14.81% 

Project 

Longitude 

000-469-187-2 CETIS™ v1.8.7.16 Analyst: __ _ 



CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 10-5302-3105 Endpoint: Survival Rate 
Analyzed: 10 Jan-17 15:07 Analysis: STP 2x2 Contingency Tables 

Graphics 

C<mttolTap FR_UFil.1 FR • .FRCP1 

000-469-187-2 CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

11 Jan-1711:14 (p 2 of 2) 

161118a I 07-4840-6577 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: __ _ QA: 



CETIS Analytical Report Report Date: 

Test Code: 

11 Jan-1711:15(p1 of 2) 

161118a I 07-4840-6577 

Fathead Minnow 32-d Survival and Growth Test Nautilus Environmental 

Analysis ID: 04-3931-0343 Endpoint: Survival Rate CETIS Version: CETISv1.8.7 

Analyzed: 11 Jan-17 11 :13 Analysis: STP 2x2 Contingency Tables Official Results: Yes 

Batch ID: 02-9664-8962 Test Type: Survival-Development-Growth Analyst: Krysta Pearcy 

Start Date: 20 Oct-16 Protocol: ASTM E1241-05 (2013) Diluent: 

Ending Date: 21 Nov-16 Species: Pimephales promelas Brine: 

Duration: 32d Oh Source: Aquatox, AR Age: 

Sample Code Sample ID Sample Date Receive Date Sample Age Client Name Project 

FR_UFR1 10-7516-2299 17 Oct-16 10:36 18 Oct-16 09:00 61h (3.5 °C) Teck Coal 

FR_FRCP1 11-3445-7212 17 Oct-16 11:38 18 Oct-16 09:00 60h (3.8 °C) 

GH_FR1 08-3525-1758 170ct-16 18 Oct-16 09:00 72h (5 °C) 

CM_MC2 14-4751-8514 17 Oct-16 18 Oct-16 09:00 72h (4 °C) 

Sample Code Material Type Sample Source Station Location Latitude Longitude 

FR_UFR1 Water Sample Teck Coal FR_UFR1_Q_03102016_N 

FR_FRCP1 Water Sample Teck Coal FR_FRCP1_Q_03102016_N 

GH_FR1 Water Sample Teck Coal GH_FR1_WS_2016-10-17_N 

CM_MC2 Water Sample Teck Coal CM_MC2_WS_20161017_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%) 
FR_UFR1 FR_FRCP1 0.1844 0.5533 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_UFR1 Dilution Water 15 45 60 0.25 0.75 0.0% 
FR_FRCP1 10 50 60 0.1667 0.8333 33.33% 
GH_FR1 21 39 60 0.35 0.65 -40.0% 
CM_MC2 46 14 60 0.7667 0.2333 -206.7% 

Survival Rate Detail 

Sample Code Rep 1 Rep2 Rep3 Rep4 
FR_UFR1 0.3333 0.3333 0.2 0.1333 
FR_FRCP1 0.2 0.4 0 0.06667 
GH_FR1 0.4 0.5333 0.1333 0.3333 
CM_MC2 0.6667 0.7333 0.7333 0.9333 

Survival Rate Binomials 

Sample Code Rep 1 Rep2 Rep 3 Rep4 
FR_UFR1 5/15 5/15 3/15 2/15 
FR_FRCP1 3/15 6/15 0/15 1/15 
GH_FR1 6/15 8/15 2/15 5/15 
CM_MC2 10/15 11/15 11/15 14/15 

000-469-187-2 CETIS™ v1.8.7.16 Analyst: __ _ 



CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 04-3931-0343 Endpoint: Survival Rate 
Analyzed: 11 Jan-1711:13 Analysis: STP 2x2 Contingency Tables 

Graphics 
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000-469-187-2 CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

11 Jan-1711:15 (p 2 of 2) 

161118a I 07-4840-6577 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst:. __ _ 



CETIS Analytical Report Report Date: 

Test Code: 

17 Jan-17 17:41 (p 1 of 2) 

161118a I 07-4840-6577 

Fathead Minnow 32-d Survival and Growth Test Nautilus Environmental 

Analysis ID: 05-2714-0601 

Analyzed: 17 Jan-17 17:36 

Batch ID: 02-9664-8962 

Start Date: 20 Oct-16 

Ending Date: 21 Nov-16 

Duration: 32d Oh 

Sample Code Sample ID 

Control Tap 09-2889-3904 

FR_UFR1 10-7516-2299 

FR_FRCP1 11-3445-7212 

GH_FR1 08-3525-1758 

CM_MC2 14-4751-8514 

Endpoint: Mean Dry Biomass-mg 

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 

20 Oct-16 20 Oct-16 NA 

17 Oct-16 10:36 18 Oct-16 09:00 61 h (3.5 °C) 

17 Oct-16 11 :38 18 Oct-16 09:00 60h (3.8 °C) 

17 Oct-16 18 Oct-16 09:00 72h (5 °C) 

17 Oct-16 18 Oct-16 09:00 72h (4 °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 

Control Tap control 

FR_UFR1 Water Sample 

FR_FRCP1 Water Sample 

GH_FR1 Water Sample 

CM_MC2 Water Sample 

Data Transform Zeta 

Untransformed NA 

Nemenyi-Damico-Wolfe Test 

Sample Code vs Sample Code 

Control Tap 

Auxiliary Tests 

Attribute 

Treatment Effect 

ANOVATable 

Source 

Between 

Error 

Total 

Distributional Tests 

Attribute 

FR_UFR1 

FR_FRCP1 
GH_FR1 

CM_MC2 

Test 

Fligner-Wolfe 

Sum Squares 

0.7028826 

0.1398614 

0.842744 

Test 

Control Tap 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Alt Hyp Trials 

C>T NA 

Test Stat Critical 

54 36.15 

51 36.15 
39 36.15 

16 36.15 

Test Stat 

200 

Mean Square 

0.1757206 

0.009324096 

Test Stat 
Variances Bartlett Equality of Variance 16.88 
Distribution Shapiro-Wilk W Normality 0.8238 

Mean Dry Biomass-mg Summary 

Sample Code Count Mean 95% LCL 
Control Tap 4 0.7085 0.6708 
FR_UFR1 4 0.2822 0.2469 
FR_FRCP1 4 0.243 -0.02293 
GH_FR1 4 0.4393 0.2337 
CM_MC2 4 0.6468 0.5983 

000-469-187-1 

Control Tap 

FR_UFR1_Q_03102016_N 

FR_FRCP1_Q_03102016_N 

GH_FR1_WS_2016-10-17_N 

CM_MC2_WS_20161017_N 

Seed Test Result 

NA 

Ties OF P-Value P-Type Decision(a:5%) 

0 

0 
0 

0 

Critical 

OF 

4 

15 

19 

Critical 

13.28 

0.866 

95% UCL 

0.7462 

0.3174 

0.5089 

0.645 
0.6954 

0.0024 

0.0043 

0.0332 

0.3926 

P-Value 

0.0002 

F Stat 

18.85 

P-Value 

0.0020 

0.0020 

Median 

0.7063 

0.2823 

0.2957 

0.4933 
0.6487 

Asymp Significant Effect 

Asymp Significant Effect 

Asymp Significant Effect 

Asymp Non-Significant Effect 

Decision(a:5%) 

Significant Overall Effect 

P-Value Decision(a:5%) 

<0.0001 Significant Effect 

Decision(a:1%) 

Unequal Variances 

Non-normal Distribution 

Min Max Std Err 

0.686 0.7353 0.01185 

0.262 0.302 0.01108 

0 0.3807 0.08356 
0.2467 0.524 0.06463 
0.6113 0.6787 0.01525 

CV% 

3.35% 

7.85% 

68.77% 

29.42% 
4.72% 

CETIS™ v1.8.7.16 Analyst: __ _ 

%Effect 

0.0% 

60.17% 

65.7% 

37.99% 
8.7% 



CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 05-2714-0601 Endpoint: Mean Dry Biomass-mg 

Analyzed: 17 Jan-17 17:36 Analysis: Nonparametric-Control vs Treatments 

Mean Dry Biomass-mg Detail 

Sample Code Rep 1 Rep2 Rep3 Rep4 

Control Tap 0.7213 0.7353 0.6913 0.686 

FR_UFR1 0.3007 0.262 0.264 0.302 

FR_FRCP1 0.2847 0.3067 0 0.3807 

GH_FR1 0.494 0.4927 0.2467 0.524 

CM_MC2 0.6787 0.6113 0.6327 0.6647 

Graphics 
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000-469-187-1 CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

17 Jan-17 17:41 (p 2 of 2) 

161118a I 07-4840-6577 

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: 18-9440-5441 Endpoint: Mean Dry Biomass-mg 

Report Date: 

Test Code: 

CETIS Version: 

17 Jan-17 17:41 (p 1 of 2) 

161118a I 07-4840-6577 

Nautilus Environmental 

CETISv1.8.7 

Analyzed: 17 Jan-17 17:41 Analysis: Nonparametric-Control vs Treatments Official Results: Yes 

Batch ID: 02-9664-8962 Test Type: Survival-Development-Growth Analyst: Krysta Pearcy 

Start Date: 20 Oct-16 Protocol: ASTM E1241-05 (2013) Diluent: 

Ending Date: 21 Nov-16 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 10-7516-2299 17 Oct-16 10:36 18 Oct-16 09:00 61h (3.5 °C) Teck Coal 

FR_FRCP1 11-3445-7212 17 Oct-1611:38 18 Oct-16 09:00 60h (3.8 °C) 

GH_FR1 08-3525-1758 17 Oct-16 18 Oct-16 09:00 72h (5 °C) 

CM_MC2 14-4751-8514 170ct-16 18 Oct-16 09:00 72h (4 °C) 

Sample Code Material Type Sample Source Station Location Latitude 

FR_UFR1 Water Sample Teck Coal FR_UFR1_Q_03102016_N 

FR_FRCP1 Water Sample Teck Coal FR_FRCP1_Q_03102016_N 

GH_FR1 Water Sample Teck Coal GH_FR1_WS_2016-10-17_N 

CM_MC2 Water Sample Teck Coal CM_MC2_WS_20161017 _N 

Data Transform Zeta Alt Hyp Trials Seed PMSD Test Result 

Untransformed NA C>T NA NA 61.5% 

Steel Many-One Rank Sum Test 

Sample Code vs Sample Code Test Stat Critical Ties DF P-Value P-Type Decision(a:5%) 

FR_UFR1 

ANOVATable 

FR_FRCP1 

GH_FR1 

CM_MC2 

20 10 

22 10 
26 10 

Source Sum Squares Mean Square 
Between 
Error 
Total 

Distributional Tests 

Attribute 

Variances 

Distribution 

0.4038995 

0.138176 
0.5420755 

Test 

0.1346332 

0.01151466 

Bartlett Equality of Variance 

Shapiro-Wilk W Normality 

Mean Dry Biomass-mg Summary 

Sample Code Count Mean 
FR_UFR1 4 0.2822 
FR_FRCP1 4 0.243 
GH_FR1 4 0.4393 
CM_MC2 4 0.6468 

Mean Dry Biomass-mg Detail 

Sample Code Rep 1 Rep2 
FR_UFR1 0.3007 0.262 
FR_FRCP1 0.2847 0.3067 
GH_FR1 0.494 0.4927 
CM_MC2 0.6787 0.6113 

Test Stat 

11.62 

0.8371 

95% LCL 

0.2469 

-0.02293 
0.2337 

0.5983 

Rep3 

0.264 

0 

0.2467 

0.6327 

0 6 0.9096 Asymp Non-Significant Effect 

0 6 0.9776 Asymp Non-Significant Effect 

0 6 0.9996 Asymp Non-Significant Effect 

DF F Stat P-Value Decision(a:5%) 

3 11.69 0.0007 Significant Effect 
12 

15 

Critical P-Value Decision(a:1%) 

11.34 0.0088 Unequal Variances 
0.8408 0.0089 Non-normal Distribution 

95% UCL Median Min Max Std Err 

0.3174 0.2823 0.262 0.302 0.01108 
0.5089 0.2957 0 0.3807 0.08356 
0.645 0.4933 0.2467 0.524 0.06463 
0.6954 0.6487 0.6113 0.6787 0.01525 

Rep4 

0.302 

0.3807 

0.524 

0.6647 

Project 

Longitude 

CV% %Effect 

7.85% 0.0% 

68.77% 13.88% 

29.42% -55.7% 

4.72% -129.2% 

000-469-187-1 CETIS™ v1.8.7.16 Analyst: __ _ 



CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 18-9440-5441 Endpoint: Mean Dry Biomass-mg 
Analyzed: 17 Jan-17 17:41 Analysis: Nonparametric-Control vs Treatments 

Graphics 
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000-469-187-1 CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

17 Jan-17 17:41 (p 2 of 2) 

161118a I 07-4840-6577 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 
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Analyst: __ _ 



CETIS Analytical Report Report Date: 

Test Code: 

17 Jan-17 17:41 (p 1 of 2) 

161118a I 07-4840-6577 

Fathead Minnow 32-d Survival and Growth Test Nautilus Environmental 

Analysis ID: 14-6699-0065 Endpoint: Length-mm CETIS Version: CETISv1.8.7 

Analyzed: 17 Jan-17 17:39 Analysis: Parametric-Control vs Treatments Official Results: Yes 

Batch ID: 02-9664-8962 Test Type: Survival-Development-Growth Analyst: Krysta Pearcy 

Start Date: 20 Oct-16 Protocol: ASTM E1241-05 (2013) Diluent: 

Ending Date: 21 Nov-16 Species: Pimephales promelas Brine: 

Duration: 32d Oh Source: Aquatox, AR Age: 

Sample Code Sample ID 

Control Tap 09-2889-3904 

FR_UFR1 10-7516-2299 

FR_FRCP1 11-3445-7212 

GH_FR1 08-3525-1758 

CM_MC2 14-4751-8514 

Sample Code Material Type 

Control Tap control 

FR_UFR1 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 

Control Tap FR_UFR1 

ANOVA Table 

Source 

Between 
Error 
Total 

Distributional Tests 

Attribute 

FR_FRCP1 

GH_FR1 

CM_MC2 

Sum Squares 

12.77367 

25.0806 
37.85427 

Test 

Sample Date Receive Date Sample Age Client Name 

20 Oct-16 20 Oct-16 NA Teck Coal 

17 Oct-1610:36 18 Oct-16 09:00 61h (3.5 °C) 

17 Oct-16 11 :38 18 Oct-16 09:00 60h (3.8 °C) 

17 Oct-16 18 Oct-16 09:00 72h (5 °C) 

17 Oct-16 18 Oct-16 09:00 72h (4 °C) 

Sample Source Station Location Latitude 

Control Tap Control Tap 

Teck Coal FR_UFR1_Q_03102016_N 

Teck Coal FR_FRCP1_Q_03102016_N 

Teck Coal GH_FR1_WS_2016-10-17_N 

Teck Coal CM_MC2_WS_20161017_N 

Alt Hyp Trials Seed PMSD Test Result 

C>T NA NA 27.8% 

Test Stat Critical MSD OF P-Value P-Type Decision(a:5%) 

-1.221 2.378 2.251 6 0.9867 CDF Non-Significant Effect 

-2.407 2.378 2.431 5 0.9995 CDF Non-Significant Effect 

-1.322 2.378 2.251 6 0.9898 CDF Non-Significant Effect 

-0.2978 2.378 2.251 6 0.8864 CDF Non-Significant Effect 

Mean Square OF F Stat P-Value Decision(a:5%) 

3.193418 4 1.783 0.1884 Non-Significant Effect 

1.791472 14 
18 

Test Stat Critical P-Value Decision(a:1%) 
Variances Bartlett Equality of Variance 16.08 13.28 0.0029 Unequal Variances 
Distribution Shapiro-Wilk W Normality 0.8937 0.8605 0.0375 Normal Distribution 

Length-mm Summary 

Sample Code Count Mean 95% LCL 95% UCL Median Min Max Std Err 
Control Tap 4 8.095 7.747 8.443 8.036 7.923 8.385 0.1093 
FR_UFR1 4 9.25 7.352 11.15 8.8 8.4 11 0.5965 
FR_FRCP1 3 10.56 3.042 18.07 9.333 8.333 14 1.746 
GH_FR1 4 9.346 8.101 10.59 9.567 8.25 10 0.3911 
CM_MC2 4 8.377 7.704 9.049 8.208 8.091 9 0.2113 

Length"mm Detail 

Sample Code Rep 1 Rep2 Rep3 Rep4 
Control Tap 8.385 8.143 7.923 7.929 
FR_UFR1 8.6 8.4 9 11 
FR_FRCP1 9.333 8.333 14 
GH_FR1 9.333 8.25 10 9.8 
CM_MC2 9 8.273 8.091 8.143 

000-469-187-1 CETIS™ v1.8.7.16 Analyst: 

Project 

Longitude 

CV% %Effect 

2.7% 0.0% 

12.9% -14.27% 

28.65% -30.4% 

8.37% -15.46% 

5.05% -3.48% 
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CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 14-6699-0065 Endpoint: Length-mm 
Analyzed: 17 Jan-17 17:39 Analysis: Parametric-Control vs Treatments 

Graphics 

3.0 

Report Date: 

Test Code: 

17 Jan-17 17:41 (p 2 of 2) 

161118a I 07-4840-6577 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 
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CETIS Analytical Report Report Date: 

Test Code: 

11 Jan-1711:15(p1 of 2) 

161118a I 07-4840-6577 

Fathead Minnow 32-d Survival and Growth Test Nautilus Environmental 

Analysis ID: 08-4661-9357 

Analyzed: 11 Jan-1711:13 

Batch ID: 02-9664-8962 

Start Date: 20 Oct-16 

Ending Date: 21 Nov-16 

Duration: 32d Oh 

Sample Code Sample ID 

FR_UFR1 10-7516-2299 

FR_FRCP1 11-3445-7212 

GH_FR1 08-3525-1758 

CM_MC2 14-4751-8514 

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 

17 Oct-16 10:36 18 Oct-16 09:00 61h (3.5 °C) 

17 Oct-16 11:38 18 Oct-16 09:00 60h (3.8 °C) 

170ct-16 18 Oct-16 09:00 72h (5 °C) 

17 Oct-16 18 Oct-16 09:00 72h (4 °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 

FR_FRCP1 Water Sample 

GH_FR1 Water Sample 

CM_MC2 Water Sample 

Data Transform Zeta 

Untransformed NA 

Dunnett Multiple Comparison Test 

Sample Code 

FR_UFR1 

ANOVA Table 

vs Sample Code 

FR_FRCP1 

GH_FR1 
CM_MC2 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Alt Hyp Trials 

C>T NA 

Test Stat Critical 

-1.135 2.318 
-0.09001 2.318 

0.8203 2.318 

Source Sum Squares Mean Square 
Between 
Error 
Total 

Distributional Tests 

Attribute 

Variances 

Distribution 

8.157945 

24.93718 
33.09512 

Test 

2.719315 

2.267016 

Bartlett Equality of Variance 

Shapiro-Wilk W Normality 

Length-mm Summary 

Sample Code Count Mean 
FR_UFR1 4 9.25 
FR_FRCP1 3 10.56 
GH_FR1 4 9.346 
CM_MC2 4 8.377 

Length-mm Detail 

Sample Code Rep 1 Rep2 
FR_UFR1 8.6 8.4 
FR_FRCP1 9.333 8.333 
GH_FR1 9.333 8.25 
CM_MC2 9 8.273 

000-469-187-2 

Test Stat 

8.785 

0.9217 

95% LCL 

7.352 

3.042 

8.101 
7.704 

Rep3 

9 

14 

10 

8.091 

FR_UFR1_Q_03102016_N 

FR_FRCP1_Q_03102016_N 

GH_FR1_WS_2016-10-17 _N 

CM_MC2_WS_20161017 _N 

Seed PMSD Test Result 

NA 26.7% 

MSD OF P-Value P-Type Decision(a:5%) 

2.665 

2.468 
2.468 

OF 

3 
11 

14 

Critical 

11.34 

0.8328 

5 

6 
6 

95% UCL 

11.15 

18.07 

10.59 

9.049 

Rep4 

11 

9.8 

8.143 

0.9724 

0.7874 

0.4133 

F Stat 

1.2 

P-Value 

0.0323 

0.2046 

Median 

8.8 

9.333 

9.567 
8.208 

CDF Non-Significant Effect 

CDF Non-Significant Effect 

CDF Non-Significant Effect 

P-Value Decision(a:5%) 

0.3552 Non-Significant Effect 

Decision(a:1%) 

Equal Variances 

Normal Distribution 

Min Max Std Err 

8.4 11 0.5965 

8.333 14 1.746 

8.25 10 0.3911 

8.091 9 0.2113 

CV% 

12.9% 

28.65% 

8.37% 

5.05% 

CETIS™ v1 .8.7.16 Analyst: ___ _ 

%Effect 

0.0% 

-14.11% 

-1.04% 

9.44% 



CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 08-4661-9357 Endpoint: Length-mm 
Analyzed: 11 Jan-1711:13 Analysis: Parametric-Control vs Treatments 
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Report Date: 

Test Code: 

11 Jan-1711:15 (p 2 of 2) 

161118a I 07-4840-6577 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: __ _ QA: 



CETIS Analytical Report Report Date: 

Test Code: 

11 Jan-1711:15 (p 1 of 2) 

161118a I 07-4840-6577 

Fathead Minnow 32-d Survival and Growth Test Nautilus Environmental 

Analysis ID: 02-7205-3135 

Analyzed: 10 Jan-1716:42 

Batch ID: 02-9664-8962 

Start Date: 20 Oct-16 

Ending Date: 21 Nov-16 

Duration: 32d Oh 

Endpoint: Proportion Normal 
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 

Control Tap 09-2889-3904 

FR_UFR1 10-7516-2299 

FR_FRCP1 11-3445-7212 

GH_FR1 08-3525-1758 

CM_MC2 14-4751-8514 

Sample Code Material Type 

Control Tap control 

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 
Control Tap FR_UFR1 
Control Tap FR_FRCP1 
Control Tap GH_FR1 
Control Tap CM_MC2 

Data Summary 

Sample Code NR 

Control Tap Negative Contr 54 
FR_UFR1 14 
FR_FRCP1 10 
GH_FR1 21 

CM_MC2 44 

Proportion Normal Detail 

Sample Code Rep 1 
Control Tap 1 
FR_UFR1 

FR_FRCP1 

GH_FR1 

CM_MC2 

Proportion Normal Binomials 

Sample Code Rep 1 
Control Tap 13/13 
FR_UFR1 5/5 
FR_FRCP1 3/3 
GH_FR1 6/6 
CM_MC2 10/10 

000-469-187-2 

20 Oct-16 20 Oct-16 

17 Oct-16 10:36 18 Oct-16 09:00 

17 Oct-16 11:38 18 Oct-16 09:00 

17 Oct-16 

17 Oct-16 

Sample Source 

Control Tap 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

18 Oct-16 09:00 

18 Oct-16 09:00 

NA 

61h (3.5 °C) 

60h (3.8 °C) 

72h (5 °C) 

72h (4 °C) 

Teck Coal 

Station Location 

Control Tap 

FR_UFR1_Q_03102016_N 

FR_FRCP1_Q_03102016_N 

GH_FR1_WS_2016-10-17_N 

CM_MC2_WS_20161017_N 

Latitude 

Alt Hyp Trials Seed Test Result 

C>T NA NA 

Test Stat P-Value P-Type Decision(a:5%) 
0.2174 0.6522 Exact Non-Significant Effect 

Non-Significant Effect 
Non-Significant Effect 
Non-Significant Effect 0.2091 

R 

0 

0 
0 
2 

Rep2 

1 

Rep2 

14/14 

5/5 
I 616 

8/8 

11/11 

1.0000 Exact 
1.0000 
0.8364 

NR+R 

54 
15 
10 
21 

46 

Rep 3 

1 

0.6667 

1 

0.8182 

Rep3 

13/13 

213 

1/1 

212 
9/11 

Exact 

Exact 

Prop NR Prop R 

1 0 
0.9333 
1 

0.9565 

Rep4 

1 

Rep4 

14/14 

212 

515 
14/14 

0.06667 

0 
0 
0.04348 

CETIS™ v1.8.7.16 

%Effect 

0.0% 

6.67% 
0.0% 
0.0% 

4.35% 

Analyst:. ___ _ 

Longitude 



CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 02-7205-3135 Endpoint: Proportion Normal 
Analyzed: 10 Jan-17 16:42 Analysis: STP 2x2 Contingency Tables 

Graphics 

• 

000-469-187-2 CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

11 Jan-1711:15 (p 2 of 2) 

161118a I 07-4840-6577 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: ___ _ QA: 



CETIS Analytical Report Report Date: 

Test Code: 

11 Jan-1711:15 (p 1 of 2) 

161118a I 07-4840-6577 

Fathead Minnow 32-d Survival and Growth Test Nautilus Environmental 

Analysis ID: 09-5658-7 456 

Analyzed: 11 Jan-1711:13 

Batch ID: 02-9664-8962 

Start Date: 20 Oct-16 

Ending Date: 21 Nov-16 

Duration: 32d Oh 

Endpoint: Proportion Normal 
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 10-7516-2299 

FR_FRCP1 11-3445-7212 

GH_FR1 08-3525-1758 

CM_MC2 14-4751-8514 

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 ExacUBonferroni-Holm Test 

Sample 

FR_UFR1 

FR_UFR1 

FR_UFR1 

vs Sample 

FR_FRCP1 

GH_FR1 

CM_MC2 

Data Summary 

Sample Code 

FR_UFR1 Dilution Water 
FR_FRCP1 

GH_FR1 
CM_MC2 

Proportion Normal Detail 

Sample Code 

FR_UFR1 

FR_FRCP1 

GH_FR1 

CM_MC2 

Proportion Normal Binomials 

Sample Code 

FR_UFR1 

FR_FRCP1 

GH_FR1 

CM_MC2 

000-469-187-2 

NR 

14 

10 
21 
44 

Rep 1 

1 

Rep 1 

5/5 

3/3 

6/6 

10/10 

17 Oct-16 10:36 18 Oct-16 09:00 

17 Oct-16 11:38 18 Oct-16 09:00 

17 Oct-16 18 Oct-16 09:00 

170ct-16 18 Oct-16 09:00 

Sample Source 

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 

R NR+R 

1 15 
0 10 

0 21 
2 46 

Rep2 Rep 3 

1 0.6667 

0.8182 

Rep2 Rep 3 

5/5 2/3 

6/6 1/1 

8/8 212 
11/11 9/11 

Seed 

NA 

P-Type 

Exact 

Exact 

Exact 

Prop NR 

0.9333 

1 

0.9565 

Rep4 

1 

Rep4 

2/2 

5/5 

14/14 

61h (3.5 °C) Teck Coal 

60h (3.8 °C) 

72h (5 °C) 

72h (4 °C) 

Station Location 

FR_UFR1_Q_03102016_N 

FR_FRCP1_Q_03102016_N 

GH_FR1_WS_2016-10-17 _N 

CM_MC2_WS_20161017 _N 

Latitude 

Test Result 

Decision(a:5%) 

Non-Significant Effect 

Non-Significant Effect 

Non-Significant Effect 

Prop R %Effect 

0.06667 0.0% 

0 -7.14% 

0 -7.14% 

0.04348 -2.48% 

CETIS™ v1.8.7.16 Analyst: __ _ 

Longitude 



CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 09-5658-7456 Endpoint: Proportion Normal 
Analyzed: 11 Jan-1711:13 Analysis: STP 2x2 Contingency Tables 

Graphics 

FR_UFR1 FR__FRCPl GH_FR.1 CM_MC2 

000-469-187-2 CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

11 Jan-1711:15 (p 2 of 2) 

161118a I 07-4840-6577 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: __ _ 



NAUTILUS 
ENViRO MENTAL \{Q\::i-oNSc:: ft,..fll.Lf'\ 

1wr:t-cn..1.i.1t;:::. 'f~ _v ~\ 

lw\1-Dl-"l'f ::..~i·Lff..-1 
hon- - o'"t"l ~ : (;..,.,,_ ~ f"\t.l. · 

Fathead Minnow B~nch Sheet 

Cli•nt NAl!104 Samp!e: 1&1Nl245, 1617-0246, '1617-0247, 16117-Cl24l~lllllf:'£~ 

Control hatclling StH~CC$$ must ~e- >66;; c~'~O per-replicate)~ Post hatch $1.l~ivat mU$t be > 70%~ 

1617-112't6 

f"1ldM'2""1ELS..,,;,., 
fl1& 



NAUTILUS 
VH! O~i MENTAL Fathead Minnow Ben~h Sheet 

M•thod FM!:> 32 Dayt:l.5 Client NAU104 



NAUTILUS 
2NViRONMENTAl fathead Minnow Bench Sheet 

Method FMD 32 Day !:LS: Client NAU104 Sample: 1617-024$, 1617·0245, 

NumbEer o.f Alive Embryos and Hatched Organisms 

CTl.-TAP 1617-0Z45 16T1-lll46 1617-02'47 1617·0248 

Da 7 D 7 Da 7 

b 

CTL-TAP 16i7·024S 161Nl246 

replicate 

b 

d 

IComnumWob .. nvatlorm 

CTL·TAP 1617-0245 1617..()246 1617..()247 1617-0<4$ 



Method FMD n Day ELS Cfrent NAU104 

CTL-TAP 

reptkate 

d 

CTI.· TAP l617•11Z45 

Day12 Day 12 

b 

d 

l\lumbe< of Allv~ Eml>cyo< and Hat<!tod Organisms 
1617-024,6 1517-d247 1617-0.248 

1617-0246 1G17·GZ47 1617-0;?4$ 

Day12 Day12 

Fathead Minnow Bench Sheet 

:tkffJf'.l?,~-~~ 

m• 



Method FMD 32 Day ELS 

CTL·TAP 
Day1.5 

d 

1CommenWObsOM1tlol1S: 

CTL•TAP 

Day16 

d 

IComm•nti/Observations: 

b 

d 

Comments./Obi~ti-om.: 

w.rm..m. Ey-Jf on 21.112inv22 
"""'-!by 

Cli<mt fW\tl104 

1617-0245 

Day16 

Number of Ali~ Embryos and Hatched Organisms 
1617-0247 1617-0248 

Day15 

Fathead Minnow Bench Sheet 

fik ™ 32 04)' ELS Bi..,,,, 
F318 



NAUTILUS 
SN\11R'.0101l?NTAL Fathead Minnow Bench Sheet 

Method fMD 32 Day ELS Clrent Nl\lll-04 Sample; ·1617·,0245, 1617-02411. 1917-0247, 161Hi2.4d\'~ 

Numb..- of Alive Embryound Hatehed Organi..,,. 
c:T!.·TAI' 1617-.0246 1617--0247. ' 1617,il24B 

TS 

Cl"L-1'.Al' 17-0246 161.7-(1247 

Oay20 Day2:0 Day20 Day20 

d 

replicate 

d 



NAUTILUS 
ENV\R~)NHE!l'f/\~ Fathead Minnow Bench Sheet 

Sample: 1617--0245, t6.1Nl246, 1617-0247, 1617-C>ZA{···-~'f 
Nt.unber of Ali~ Embty,os: an<! H:at;;;hC\'$1 O:rganfam.J 

Cfl· TAP 1617-0245 1617·0247 1617-0243 
Day2!l Dayn Day23 

replicate 

b 

1617-0245 1617-0246 1617-()247 

Oa 24 Day24 



NAUTILUS 
ENViRO MENTAL 

Method fMO >2 Day ELS 

b 

d 

Wf(tbm by JP cm :Uli21<lm2: ........ .,. 

CTI.-TAP 

Oay27 

Client NAU104 

Fathead Minnow Bench Sheet 

Sampl<!: 1617-0245. 1617-0246. 1617-0247.1617-024SMll~ill!~~~; 

Numbor cf Alive Embr)'onnd Hot<:hod Orga.U.m:; 
1617..()<!45 1617-0247 1617,024$ 

O~y27 Da 27 Day27 



NAUTILUS 
ENV!BONM NTAL fathead Minnow Bench Sheet 

'ii 

Method FMD 32 Day HS . Cllen\ _N~A~U_1~04 __ _ Sample: _1617-0245; 1517-0246, 16i7-0247, 1617-0:!48i*'i!iJ~~~~£! 

CTl.-TAP 

Day:l-1 

b. 

d 

l<:omlli<liit./Oli&...V.tio.U: 

!'Ar CM:· w-Mn~ccl.H 0) 

Wrlttim by JP on 2012102./'22: -.. 

Number<1:f Ative Embryos.and Hatc:h~·Orgari:~ms 
. 1617-0247 1617-0248 

,....._.;.;,,;.;--,,.,....;... Day.31 Day 31 



NAUTILUS 
ENVIRO MENTAL 

Metnoo fMD 32 Day ELS 

·4 

1 

8 

Q 

1 

2 

3 

4 

5 

6 

7 
8 

0 

2 

3: 

4 

5 

6 

7 

s 

ll 

3 

4 

,:s" 
s 
7 

8 

45 to 7.Z mg/Lat 2s•c 

4.3 to 7.1 mgJLat2&•c 

Writt«n by JY·:en 201$:/02/Z.2: 
Revi~by 

Cf!ent ..:N.::A"'U'-'1.:.04"'"--.._ _____ sample: 

4 

& 

1 

8 

0 

2 

3 

4 

5 

6 

1 

8 

0 

2 

s 
4 

5 

6 

7 

B 

() 

3 

4 

5 

6 

7 

8 

Fathead Miru1ow Bench Sheet 

Fil't! FM 32 0.ay a:»mistry 

f31S 



NAUTIL.US 
E NV l R 0 N ME N T A.l 

9 

10 

11 

12 

13 

14 

15 

1& 

17 

00 tevels (6'l-100% saturation) -
4.4 tri 7.3 mg/t at z4•c 
4.5 to 7.2 mg/Lat 25'C 
43 to 7.1 m9/t at 26'C 

Writt«oby.Jl'oolUJ1SJl)¥!2 

JW\>i*by 

fathead Minnbw Bench Sheet 

File-c FM 3:2 P:a.Y ChflM.tr)' 

1'318 



NAUTILl)S 
ENVIRONMENTAL 

Qmc.!W>l 
Da: 

18 

19. 

20 

21 

22 

23 

24 

25 

26 

16 

19 

20 

21 

22 

24 

2S 

26 

18 

19 

20 

21 

i2 
23 

24 

18 

19 

20 

2.1 

;22 

23 

24 

25 

26 

DO Levels (Oll-100% saturaJ;fon) -
4.4 to 7.3·mg/Lat z4•c 
4.S to 7.2 mg/Lat 2s•c 
4.3 to 7.1 m!lfL at 2o•c 

Written by JP on,2015/tf2(22 

""""""'"Y 

_NA=U::.1:.::04:..:..,. ______ Samp!e: 

New Solutions 

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 

file': f14 32. 0-ay cimmlstty 

""" 



NAUTILUS 
€NV!RONl"l€NTAL 

Oa 

27 

28 

29 

30 

"*'s:X~1 
32 

27 

2.8 

29 

3() 

31 

32 

27 

2$ 

29 

3() 

31 

32 

27 
28 

29 

30 

31 

32 

.00 Levels (61l-10Q% satura!lon) -
4.4 to 7.5 mgJL at 24•c 
4.5 to 7.z mg/lat 2s•c 
4.3 to 1.1 mg/t at 2s·c 

Writbtt'l by JP tm 2015/02/22 
Revised by 

Client NAU104 

New Solutions 

Sample: 

27 

28 

29 

$0 

~1 

32 

27 

48 

:is 

30 
31 

32 

27 

28 

29 

30 

31 

32 

27 

2S 

w 
30 

31 

32 

Fathead Minnow Bench Sheet 

~fM3.?t'lay~i$'tly 

f3'18 



NAUTILUS 
ENV RO'NME TAL fathead Minnow Bench Sheet 

Method FMD )l2 Day EIS cr.ent NAU104 

Test.Termination 
For normal/abnormal column, use the tonowing notation; 

!\!=Normal, A= Abnnrmal And note location: H=head, .O:::oral, E=eyes,.G.=gills, F=fins, S:::spine 
Cone. 

CTI.' 
TAP 

Comments 

1517- i.::.::i:::::::.:::;:..::=::::::;±:l:::.~-1 

0245 

fi!o;FM 32 o-:.yr~.-.&n 

ma 



NAUTILUS 
ENVHlO MENTAL 

Fathead Minnow Bench Sheet 

Meth<ld FMO SZ Day ELS Qient NAU104 

Test Termination 
ror normalta1:morma1 co1umn;:use me tot10Wtng notation: 

N=Normal, A= Abnormal And note location: H=head, O=oral, £=eyes, G=gitls, F=fins, S;;spine 

Writt,m byo)f' on 2016/02/22 

-by 
~:FM 32 OayTermirurtlon 

F31S 



NAUTILUS 
&NVIRONMENTAL Fathead Minnow Bench Sheet 

Method FMD 32 Day ELS' Client NAU104 

Test Termination 
' For normal/abnormal cofumn, use the following notation: 

N=Normal, A= Abnormal And note location:. H=head, O=ora!, E=eyes, G=gi!Js, F=fins, S=s • 
Cone. 

1617· 

llZ43 

Writtfm by .IP: O\tl ZC'iWOZ./22 
-by 

a 
s 
1Q 

11 

12 

13 

14 

15 

Comm en!$ 

2 

15 

s 
6 

7 

a 
9 

10 

11 

• FM·u Day T.-ttnimliQn 
1'313 



s 
ENVIRONMENTAL 

Organism Weights 

Bench Sheet 

Client N't. 

Initial Weight {mg) (dried pan) 
Date: 2':;:)\\;,, \\ \ s Initials: :::n-...s 

Replicate 
a 
b 
c 
d 
e 

Final Weight (mg} (dried pan+organisms) 

Rep!ic 
a 
b 
c 
d 
e 

Date: Initials: 

0 Results are Logical**: 
**no negative numbers, sistent values across replicates 

*Same balance must be used for initial and final weights 
*For FM/HA/CT must use scale with 0.01 mg accuracy 

Balance Calibration Check: 
Initial 

first pan weighed:lc.."11..,. YA'f 0 1 
weight of first pan: 9 'B \ . s4 

re-weigh offirst pan after 

first pan+org weighed: 
weight of first pan + org: 

re-weigh of first pan + org 

Balance*: \ 

Balance*: 

u..;:...:..i..t......;;;...i...<J 

all weights measured :.--fj-'g-1--SJ"-="',,........, after all weights measured:-l/i_0_7'-~-.~-,71~ 

% difference <5%: 6~fNo % difference <5%: QNo 

Calculation:% difference = [initial weight-reweight/((initial weight+reweight)/2)]x100 

If "no" is drded for any parameter, notify lab Supervisor/QA Group to determine appropriate 
;i.rlinn 

Written by BU on 2002/11/29 

Revised by LH on 2013/09/11 
Nautilus Environmental (Calgary) File: Organism Wts-Bench 

F138 



NAUTILUS 
ENViRONMENTAl 

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 species: Pimephales promelas 

culture source: Aquatox 
(Arkansas, USA) 

temp of breeding aquaria: 23 - 26 °C 
food type: newly-hatched brine 

shrimp nauplii 
frequency of feeding: daily 

breeding colony mortality: <1% (last 7 days) 
age of test organisms: <24 hours 

:ondition prior to test initiation: normal 
batch number: 20161020FM 

Test Design: 
test type: static renewal 
toxicant: sodium chloride 

test vessel: polypropylene 
cups, 11 x 9 cm 

volume of test vessel (ml): 500 
test volume (ml): 250 

depth oftest solution: >3 cm 
replicates per treatment: 4 replicates 
organisms per replicate: 10 

feeding: twice daily 
temperature (°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 

no chemicals were added to the dilution water 
pH (units): 7.0 

conductance (µS/cm): 375 
dissolved oxygen (mg/l): 7.2 

NH/ (mq/l): <0.1 
hardness (mg CaCOil): 175 
alkalinity (mg CaCOil): 132 

total residual chlorine (mg/l): <0.01 

Comments: The result of the reference toxicant test initiated on 2016/10/24 was outside the control limit for the 
survival endpoint. An investigation occurred and all testing and culturing procedures were followed 

appropriately. As the IC25 result for this reference toxicant fell within the acceptable range for 

Page 1of2 

organism performance, the sensitivity of the organisms used in this test was appropriate. 

The test data and results are authorized and verified correct. 

Senior Verifier 

Our Uabmty _is Umited to the ~ost of !tie tes~ requeste-d on the sampJ~ as received. No UabJUty in. whole or In part fs assumed for the 
(:oliection1 ham:Uing Qf' tm:ru•rx;1d 9f the sample, appUcatfon or in~tatforl of the- test data or re:a-ults ITI p.i1l"t or in whole. 

HydroQual Laboratories Ltd., #4, S125121h Street SE, Calgary, Albarta, Canada T2H 2K1 
tel (403) 253-7121 fax (403) 252-9363 www.hydroqual.ea 

FM Ref. Tox 



NAUTILUS 
ENVIRONMENTAL 

Warning Chart 

Fathead minnow 

Mortality 
Current I est 

tox1cant Sodium Chloride (NaCl) 
started on 2016/10/24 ended on 2016/10/31 

Result (7 d LC50): 2.76 log (mg NaCl/L); geometric mean 
Confidence Limits (95%) lower 2.77 upper 2.90 

H1stoncal Values 
mean 2.87 sd 0.02 cv(%): 3.7 

warning limits (±2 sd) 
control limits ( + 3 sd) 

~ 
oU 
..,., "' uz 
-' 01 

;:: .s 
01 g 

• Test Result 

lower 
2.82 
2.80 

upper 
2.92 
2.94 

-Mean 

(95% confidence limits) 
(99% confidence limits) 

---·Warning (95%) -control (99%) 

"<!" 

23-
~ ...._ 
<.D 

0 
"9 

"<!" g 
~ ...._ 
<.D 2.7 +---+---+----l---+---+---+---t-----1------1----1 0 

20 N 0 2 4 6 8 10 12 14 16 18 
Sample 

Biomass 
started on 2016/10/24 ended on 2016/10/31 

Result (7 d IC25): L.6Y log (mg NaU/L);. geometnc mean 
Confidence Limits (95%) lower 2.49 upper 2.78 

R1stoncal Values 
mean 2.73 sd 0.07 cv(%): 10.4 

lower upper 
warning limits (±2 sd) 2.59 2.86 (95% confidence limits) 
control limits (±3 sd) 2.52 2.93 (99% confidence limits) 

• Test Result - -Mean ---·Warning (95%) - Control (99%) 

3.0 

notes: sd, standard deviation; cv, coefficient of variance; N/A, could not be calculated 

Page 2 of 2 

Our liabUU:y i:; timlted to the cost of the test req.uested on the !Sample as received. No ltabiHty in Whole or in part ts assumed for the 
GOUe<:ttonj handling or tram.port of the u.a-mpJ~ ~p:pm;atkJ·n or futerpn1tatio11 ct the tes.t dat~ or ~a.utm m part or in wtioie. 

HydroQual Laboratories Ltd., #4, 612512"' Street SE, Calgary, Alberta, Canada T2H 2K1 
tel {403) 253-7121 fax (403) 252-9363 www.hydroqual.ca 

;!e 
25-
~ ...._ 
<.D 

51 
N 

20 

"<!" 
N ...._ 
0 

' <.D 

0 
N 

FM Ref. Tox 



CETIS Summary Report Report Date: 

Test Code: 

11 Jan-17 12:46 (p 1 of 3) 

161118b I 17-7592-9585 

Fathead Minnow 32-d Survival and Growth Test Nautilus Environmental 

Batch ID: 

Start Date: 

13-6269-2294 

20 Oct-16 

Ending Date: 21 Nov-16 

Duration: 32d Oh 

Sample Code 

Lab Control 

FR_UFR1 

FR_FRCP1 

GH_FR1 

CM_MC2 

Sample ID 

11-4085-7619 

10-7516-2299 

11-3445-7212 

08-3525-1758 

14-4751-8514 

Test Type: Survival-Development-Growth 

Protocol: ASTM E1241-05 (2013) 

Species: Pimephales promelas 

Source: Aquatox, AR 

Sample Date Receive Date 

20 Oct-16 20 Oct-16 

17 Oct-16 10:36 18 Oct-16 09:00 

17 Oct-16 11:38 18 Oct-16 09:00 

17 Oct-16 

17 Oct-16 

18 Oct-16 09:00 

18 Oct-16 09:00 

Sample Age 

NA 

61h (3.5 °C) 

60h (3.8 °C) 

72h (5 °C) 

72h (4 °C) 

Analyst: Krysta Pearcy 

Diluent: 

Brine: 

Age: 

Client Name Project 

Teck Coal 

Sample Code Material Type Sample Source Station Location Latitude Longitude 

control Lab Control 

FR_UFR1 

FR_FRCP1 

GH_FR1 

CM_MC2 

Water Sample 

Water Sample 

Water Sample 

Water Sample 

Hatched Rate Summary 

Sample Code 

Lab Control 

FR_UFR1 

FR_FRCP1 

GH_FR1 

CM_MC2 

Length-mm Summary 

Sample Code 

Lab Control 
FR_UFR1 

FR_FRCP1 
GH_FR1 

CM_MC2 

Count 

4 

4 

4 
4 
4 

Count 
4 
4 

4 
4 

4 

Mean Dry Biomass-mg Summary 

Sample Code 

Lab Control 

FR_UFR1 

FR_FRCP1 

GH_FR1 

CM_MC2 

Proportion Normal Summary 

Sample Code 
Lab Control 

FR_UFR1 

FR_FRCP1 

GH_FR1 
CM_MC2 

Survival Rate Summary 

Sample Code 

Lab Control 

FR_UFR1 

FR_FRCP1 
GH_FR1 

CM_MC2 

000-469-187-2 

Count 

4 

4 
4 
4 

4 

Count 
4 

4 

4 

4 
4 

Count 

4 

4 
4 
4 
4 

Lab Control 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Mean 

0.9667 

0.9833 

Mean 

7.713 
7.524 

7.897 

7.847 
7.863 

Mean 

0.7348 

0.4173 

0.6853 

0.6733 

0.6697 

Mean 
0.9808 

Mean 

0.9167 

0.5333 

0.8 

0.8167 

0.9667 

Lab Control 

FR_UFR1_Q_03102016_N 

FR_FRCP1_Q_03102016_N 

GH_FR1_WS_2016-10-17 _N 

CM_MC2_WS_20161017_N 

95% LCL 95% UCL Min 

1 1 
1 

0.9054 

0.9303 1 

1 

0.9333 

0.9333 

95% LCL 95% UCL Min 

7.381 8.045 7.429 
7.192 

7.323 

7.468 

7.635 

7.856 

8.472 
8.226 

8.091 

7.375 

7.583 
7.583 

7.667 

95% LCL 95% UCL Min 

0.7059 0.7638 0.722 

0.3002 0.5345 0.3213 

0.5883 0.7823 0.6087 

0.5838 

0.6186 

0.7629 

0.7207 

0.5947 

0.6267 

95% LCL 95% UCL Min 

0.9196 1 0.9231 

1 

95% LCL 95% UCL Min 

Max 

Max 

7.923 
7.833 
8.364 

8.091 

8 

Max 

0.7613 

0.5007 

0.7513 

0.7153 

0.7013 

Max 

Max 

Std Err 

0 
0 

0.01925 

0.01667 

0 

Std Err 

0.1042 
0.1043 

0.1806 

Std Dev CV% 

0 0.0% 

0 0.0% 

0.03849 3.98% 

0.03333 3.39% 

0 0.0% 

Std Dev CV% 

0.2084 2.7% 
0.2086 2.77% 
0.3612 4.57% 

0.119 0.2381 3.03% 

1.82% 0.07168 0.1434 

Std Err Std Dev 

0.009094 0.01819 

0.0368 0.0736 

0.03047 0.06095 

0.02815 0.05629 
0.01605. 0.03209 

Std Err 

0.01923 

0 
0 

0 
0 

Std Err 

0.01667 

0.04714 

0.04714 

Std Dev 

0.03846 

0 
0 
0 
0 

Std Dev 

0.03333 

0.09428 

0.09428 

CV% 

2.48% 

17.64% 

8.89% 

8.36% 

4.79% 

CV% 

3.92% 

0.0% 

0.0% 

0.0% 
0.0% 

CV% 

3.64% 

17.68% 

11.79% 

%Effect 

0.0% 

0.0% 

3.33% 

1.67% 

0.0% 

%Effect 

0.0% 
2.45% 

-2.39% 
-1.74% 

-1.95% 

%Effect 

0.0% 

43.21% 

6.74% 

8.37% 

8.87% 

%Effect 

0.0% 

-1.96% 

-1.96% 

-1.96% 
-1.96% 

%Effect 

0.0% 

41.82% 

12.73% 

0.8636 

0.3833 

0.65 

0.6832 

0.9054 

0.9697 

0.6834 

0.95 

0.9501 

0.8667 

0.4 

0.7333 

0.7333 

0.9333 

0.9333 

0.6 

0.9333 

0.9333 0.04194 0.08389 10.27% 10.91 % 

0.01925 0.03849 3.98% -5.46% 

CETIS™ v1.8.7.16 Analyst: __ _ 



CETIS Summary Report Report Date: 11 Jan-1712:46 (p 2 of 3) 

Test Code: 161118b 117-7592-9585 

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 

FR_UFR1 

FR_FRCP1 0.9333 0.9333 

GH_FR1 1 0.9333 

CM_MC2 

Length-mm Detail 

Sample Code Rep 1 Rep 2 Rep3 Rep4 
Lab Control 7.429 7.786 7.923 7.714 

FR_UFR1 7.444 7.833 7.375 7.444 

FR_FRCP1 8.364 7.583 7.643 8 

GH_FR1 8.091 7.583 8 7.714 

CM_MC2 7.857 7.929 7.667 8 

Mean Dry Biomass-mg Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 
Lab Control 0.7613 0.722 0.724 0.732 

FR_UFR1 0.4213 0.3213 0.426 0.5007 
FR_FRCP1 0.7513 0.6087 0.7113 0.67 

GH_FR1 0.7153 0.6707 0.7127 0.5947 

CM_MC2 0.6267 0.6847 0.7013 0.666 

Proportion Normal Detail 

Sample Code Rep 1 Rep2 Rep3 Rep4 
Lab Control 1 1 0.9231 1 
FR_UFR1 1 

FR_FRCP1 

GH_FR1 

CM_MC2 

Survival Rate Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 
Lab Control 0.9333 0.9333 0.8667 0.9333 
FR_UFR1 0.6 0.4 0.5333 0.6 
FR_FRCP1 0.7333 0.8 0.9333 0.7333 
GH_FR1 0.7333 0.8 0.8 0.9333 
CM_MC2 0.9333 0.9333 1 

000-469-187-2 CETIS™ v1.8.7.16 Analyst:. __ _ . jG\ 
QA. - •fl/ . Ith. . hr ,;r 



CETIS Summary Report Report Date: 11 Jan-1712:46 (p 3 of 3) 

Test Code: 161118b 117-7592-9585 

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 

FR_UFR1 15/15 15/15 15/15 15/15 

FR_FRCP1 15/15 14/15 15/15 14/15 

GH_FR1 15/15 15/15 15/15 14/15 

CM_MC2 15/15 15/15 15/15 15/15 

Proportion Normal Binomials 

Sample Code Rep 1 Rep2 Rep 3 Rep4 
Lab Control 14/14 14/14 12/13 14/14 

FR_UFR1 9/9 616 8/8 9/9 

FR_FRCP1 11/11 12/12 14/14 11/11 

GH_FR1 11/11 12/12 12/12 14/14 

CM_MC2 14/14 14/14 15/15 15/15 

Survival Rate Binomials 

Sample Code Rep 1 Rep2 Rep 3 Rep4 
Lab Control 14/15 14/15 13/15 14/15 

FR_UFR1 9/15 6/15 8/15 9/15 

FR_FRCP1 11/15 12/15 14/15 11/15 
GH_FR1 11/15 12/15 12/15 14/15 

CM_MC2 14/15 14/15 15/15 15/15 

000-469-187-2 CETIS™ v1.8.7.16 Analyst: __ _ QA: 



CETIS Analytical Report Report Date: 

Test Code: 

11 Jan-1710:26 (p 1 of 2) 

161118b 117-7592-9585 

Fathead Minnow 32-d Survival and Growth Test Nautilus Environmental 

Analysis ID: 14-0201-9194 

Analyzed: 11 Jan-1710:15 

Batch ID: 13-6269-2294 

Start Date: 20 Oct-16 

Ending Date: 21 Nov-16 

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 

Lab Control 11-4085-7619 

FR_UFR1 10-7516-2299 

FR_FRCP1 11-3445-7212 

GH_FR1 08-3525-1758 

CM_MC2 14-4751-8514 

Sample Code Material Type 

Lab Control control 

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 

Lab Control 

Lab Control 
Lab Control 

Lab Control 

Data Summary 

Sample Code 

Sample 

FR_UFR1 

FR_FRCP1 

GH_FR1 

CM_MC2 

NR 
Lab Control 

FR_UFR1 

FR_FRCP1 

GH_FR1 
CM_MC2 

Negative Contr 60 

60 

Hatched Rate Detail 

Sample Code 

Lab Control 

FR_UFR1 

FR_FRCP1 

GH_FR1 

CM_MC2 

Hatched Rate Binomials 

Sample Code 

Lab Control 

FR_UFR1 

FR_FRCP1 

GH_FR1 

CM_MC2 

000-469-187-1 

58 
59 

60 

Rep 1 

1 

Rep 1 

15/15 

15/15 

15/15 

15/15 

15/15 

20 Oct-16 20 Oct-16 NA 

17 Oct-16 10:36 18 Oct-16 09:00 61h (3.5 °C) Teck Coal 

17 Oct-16 11:38 18 Oct-16 09:00 60h (3.8 °C) 

17 Oct-16 18 Oct-16 09:00 72h (5 °C) 

17 Oct-16 18 Oct-16 09:00 72h (4 °C) 

Sample Source Station Location Latitude Longitude 

Lab Control Lab Control 

Teck Coal FR_UFR1_Q_03102016_N 

Teck Coal FR_FRCP1_Q_03102016_N 

Teck Coal GH_FR1_WS_2016-10-17 _N 

Teck Coal CM_MC2_WS_20161017 _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 
0.2479 0.9916 Exact Non-Significant Effect 
0.5 1.0000 Exact Non-Significant Effect 
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% 
2 60 0.9667 0.03333 3.33% 

60 0.9833 0.01667 1.67% 
0 60 0 0.0% 

Rep2 Rep 3 Rep4 
1 1 1 

1 

0.9333 0.9333 

0.9333 

Rep 2 Rep3 Rep4 
15/15 15/15 15/15 

15/15 15/15 15/15 

14/15 15/15 14/15 

15/15 15/15 14/15 

15/15 15/15 15/15 

CETIS™ v1.8.7.16 Analyst: __ _ QA" JGu I 
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CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 14-0201-9194 Endpoint: Hatched Rate 
Analyzed: 11 Jan-1710:15 Analysis: STP 2x2 Contingency Tables 

Graphics 

• • 

~I 

000-469-187-1 CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

11 Jan-17 10:26 (p 2 of 2) 

161118b 117-7592-9585 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: ___ _ QA: 



CETIS Analytical Report Report Date: 

Test Code: 

11 Jan-17 11 :09 (p 1 of 2) 

161118b J 17-7592-9585 

Fathead Minnow 32-d Survival and Growth Test Nautilus Environmental 

Analysis ID: 16-4578-2001 

Analyzed: 11 Jan-1711:08 

Batch ID: 13-6269-2294 

Start Date: 20 Oct-16 

Ending Date: 21 Nov-16 

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: CET1Sv1.8.7 

Official Results: Yes 

Analyst: Krysta Pearcy 

Diluent: 

Brine: 

Age: 

Sample Code Sample ID Sample Date Receive Date Sample Age Client Name Project 

FR_UFR1 10-7516-2299 

FR_FRCP1 11-3445-7212 

GH_FR1 08-3525-1758 

CM_MC2 14-4751-8514 

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 

FR_UFR1 Dilution Water 
FR_FRCP1 

GH_FR1 

CM_MC2 

Hatched Rate Detail 

Sample Code 

FR_UFR1 

FR_FRCP1 

GH_FR1 

CM_MC2 

Hatched Rate Binomials 

Sample Code 

FR_UFR1 

FR_FRCP1 

GH_FR1 

CM_MC2 

000-469-187-2 

NR 

60 

58 

59 

60 

Rep 1 

1 

Rep 1 

15/15 

15/15 

15/15 

15/15 

17 Oct-16 10:36 18 Oct-16 09:00 

17 Oct-16 11:38 18 Oct-16 09:00 

17 Oct-16 18 Oct-16 09:00 

17 Oct-16 18 Oct-16 09:00 

Sample Source 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Alt Hyp Trials 

C>T NA 

Test Stat P-Value 

0.2479 0.7437 

0.5 1.0000 

1.0000 

R NR+R 

0 60 
2 60 

60 

0 60 

Rep2 Rep 3 

1 1 

0.9333 

1 

Rep 2 Rep3 
15/15 15/15 

14/15 15/15 

15/15 15/15 

15/15 15/15 

Seed 

NA 

P-Type 

Exact 
Exact 

Exact 

Prop NR 

1 

0.9667 

0.9833 

Rep4 

1 

0.9333 

0.9333 

Rep4 

15/15 

14/15 

14/15 

15/15 

61h (3.5 °C) Teck Coal 

60h (3.8 °C) 

72h (5 °C) 

72h (4 °C) 

Station Location 

FR_UFR1_Q_03102016_N 

FR_FRCP1_Q_03102016_N 

GH_FR1_WS_2016-10-17_N 

CM_MC2_WS_20161017 _N 

Latitude 

Test Result 

Decision(a:5%) 

Non-Significant Effect 

Non-Significant Effect 

Non-Significant Effect 

Prop R %Effect 
0 0.0% 
0.03333 3.33% 
0.01667 1.67% 

0 0.0% 

CETIS™ v1 .8.7.16 Analyst:. __ _ 

Longitude 
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CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 16-4578-2001 Endpoint: Hatched Rate 
Analyzed: 11 Jan-1711:08 Analysis: STP 2x2 Contingency Tables 

Graphics 

1.o 

o.s 

FR • .lJFRl FR_FRCPl Gli_FR! CM_MCZ 

000-469-187-2 CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

11 Jan-17 11 :09 (p 2 of 2) 

161118b I 17-7592-9585 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: ___ _ 



CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 00-3718-4803 Endpoint: Survival Rate 

Report Date: 

Test Code: 

11Jan-1710:26 (p 1 of 2) 

161118b J 17-7592-9585 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Analyzed: 11 Jan-1710:15 Analysis: STP 2x2 Contingency Tables Official Results: Yes 

Batch ID: 13-6269-2294 

Start Date: 20 Oct-16 

Test Type: Survival-Development-Growth 

Protocol: ASTM E1241-05 (2013) 

Analyst: Krysta Pearcy 

Diluent: 

Ending Date: 21 Nov-16 Species: Pimephales promelas 

Duration: 32d Oh Source: Aquatox, AR 

Sample Code Sample ID 

Lab Control 11-4085-7619 

FR_UFR1 10-7516-2299 

FR_FRCP1 11-3445-7212 

GH_FR1 08-3525-1758 

CM_MC2 14-4751-8514 

Sample Code Material Type 

Lab Control control 

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 

Lab Control 

Lab Control 
Lab Control 

Lab Control 

Data Summary 

Sample Code 

Sample 

FR_UFR1 

FR_FRCP1 

GH_FR1 

CM_MC2 

NR 
Lab Control 

FR_UFR1 

FR_FRCP1 

Negative Contr 55 

32 

GH_FR1 

CM_MC2 

Survival Rate Detail 

Sample Code 
Lab Control 

FR_UFR1 

FR_FRCP1 

GH_FR1 

CM_MC2 

Survival Rate Binomials 

Sample Code 

Lab Control 

FR_UFR1 

FR_FRCP1 

GH_FR1 

CM_MC2 

48 

49 

58 

Rep 1 

0.9333 

0.6 

0.7333 

0.7333 

0.9333 

Rep 1 

14/15 

9/15 

11/15 

11/15 

14/15 

Sample Date Receive Date 

20 Oct-16 20 Oct-16 

17 Oct-16 10:36 18 Oct-16 09:00 

17 Oct-16 11:38 18 Oct-16 09:00 

17 Oct-16 

17 Oct-16 

18 Oct-16 09:00 

18 Oct-16 09:00 

Sample Source 

Lab Control 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Alt Hyp Trials 

C>T NA 

Test Stat P-Value 

1.714E-06 <0.0001 

0.05718 0.1715 

0.08906 0.1781 

R 

5 
28 

12 

11 

2 

Rep2 

0.9333 

0.4 

0.8 

0.8 

0.9333 

Rep2 

14/15 

6/15 

12/15 

12/15 

14/15 

1.0000 

NR+R 

60 

60 

60 

60 

60 

Rep 3 

0.8667 

0.5333 

0.9333 

0.8 

Rep3 

13/15 

8/15 

14/15 

12/15 

15/15 

Seed 

NA 

P-Type 

Exact 

Exact 

Exact 

Exact 

Prop NR 

0.9167 

0.5333 

0.8 

0.8167 

0.9667 

Rep4 

0.9333 

0.6 

0.7333 

0.9333 

Rep4 

14/15 

9/15 

11/15 

14/15 

15/15 

Sample Age 

NA 

61h (3.5 °C) 

60h (3.8 °C) 

72h (5 °C) 

72h (4 °C) 

Brine: 

Age: 

Client Name 

Teck Coal 

Station Location 

Lab Control 

FR_UFR1_Q_03102016_N 

FR_FRCP1_Q_03102016_N 

GH_FR1_WS_2016-10-17 _N 

CM_MC2_WS_20161017_N 

Latitude 

Test Result 

Decision{a:5%) 

Significant Effect 

Non-Significant Effect 

Non-Significant Effect 

Non-Significant Effect 

Prop R 

0.08333 

0.4667 

0.2 

0.1833 

0.03333 

%Effect 

0.0% 

41.82% 

12.73% 

10.91% 

-5.46% 

Project 

Longitude 

000-469-187-1 CETIS™ v1.8.7.16 Analyst: __ _ QA: jG<t_ 
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CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 00-3718-4803 Endpoint: Survival Rate 
Analyzed: 11 Jan-1710:15 Analysis: STP 2x2 Contingency Tables 

Graphics 

Lab Control FR....UFR1 FR_A\.CPl GH_FRl 

000-469-187-1 CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

11Jan-1710:26 (p 2 of 2) 

161118b I 17-7592-9585 

Nautilus Environmental 

CETIS Version: CET1Sv1.8.7 
Official Results: Yes 

Analyst:. __ _ QA: J.Gk_ .oj 
:f ""~ . ((\ /::;y 



CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 08-4425-1603 Endpoint: Survival Rate 

Report Date: 

Test Code: 

11 Jan-1711:09(p1 of 2) 

161118b I 17-7592-9585 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Analyzed: 11 Jan-17 11 :08 Analysis: STP 2x2 Contingency Tables Official Results: Yes 

Batch ID: 13-6269-2294 

Start Date: 20 Oct-16 

Test Type: Survival-Development-Growth 

Protocol: ASTM E1241-05 (2013) 

Analyst: Krysta Pearcy 

Diluent: 

Ending Date: 21 Nov-16 Species: Pimephales promelas 

Duration: 32d Oh Source: Aquatox, AR 

Sample Code Sample ID 

FR_UFR1 10-7516-2299 

FR_FRCP1 11-3445-7212 

GH_FR1 08-3525-1758 

CM_MC2 14-4751-8514 

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 

FR_UFR1 Dilution Water 
FR_FRCP1 

GH_FR1 
CM_MC2 

Survival Rate Detail 

Sample Code 

FR_UFR1 

FR_FRCP1 

GH_FR1 

CM_MC2 

Survival Rate Binomials 

Sample Code 

FR_UFR1 

FR_FRCP1 

GH_FR1 

CM_MC2 

NR 

32 
48 

49 
58 

Rep 1 

0.6 

0.7333 

0.7333 

0.9333 

Rep 1 

9/15 

11/15 

11/15 

14/15 

Sample Date Receive Date 

17 Oct-16 10:36 18 Oct-16 09:00 

17 Oct-1611:38 18 Oct-16 09:00 

17 Oct-16 18 Oct-16 09:00 

17 Oct-16 18 Oct-16 09:00 

Sample Source 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Alt Hyp Trials 

C>T NA 

Test Stat P-Value 

1 1.0000 

1.0000 

1.0000 

R NR+ R 

28 60 
12 60 
11 60 
2 60 

Rep2 Rep 3 

0.4 0.5333 

0.8 0.9333 

0.8 0.8 

0.9333 1 

Rep2 Rep 3 

6/15 8/15 

12/15 14/15 

12/15 12/15 

14/15 15/15 

Seed 

NA 

P-Type 

Exact 

Exact 

Exact 

Prop NR 

0.5333 

0.8 

0.8167 
0.9667 

Rep4 

0.6 

0.7333 

0.9333 

1 

Rep4 

9/15 

11/15 

14/15 

15/15 

Brine: 

Age: 

Sample Age Client Name 

61h (3.5 °C) Teck Coal 

60h (3.8 °C) 

72h (5 °C) 

72h (4 °C) 

Station Location 

FR_UFR1_Q_03102016_N 

FR_FRCP1_Q_03102016_N 

GH_FR1_WS_2016-10-17 _N 

CM_MC2_WS_20161017_N 

Latitude 

Test Result 

Decision(a:5%) 

Non-Significant Effect 

Non-Significant Effect 

Non-Significant Effect 

Prop R %Effect 

0.4667 0.0% 
0.2 -50.0% 
0.1833 -53.12% 
0.03333 -81.25% 

Project 

Longitude 

000-469-187-2 CETIS™ v1.8.7.16 Analyst: __ _ QA: JG'it-- . I 
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CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 08-4425-1603 Endpoint: Survival Rate 
Analyzed: 11 Jan-1711:08 Analysis: STP 2x2 Contingency Tables 

Graphics 

fR...UFR1 FR_FRCP1 GH_F!i.1 

000-469-187-2 CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

11 Jan-1711:09 (p 2 of 2) 

161118b 117-7592-9585 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst:. __ _ 



CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 10-7481-7155 Endpoint: Mean Dry Biomass-mg 

Report Date: 

Test Code: 

11 Jan-17 12:28 (p 1 of 2) 

161118b 117-7592-9585 

Nautilus Environmental 

CETIS Version: CET1Sv1.8.7 

Analyzed: 11 Jan-1712:27 Analysis: Parametric-Control vs Treatments Official Results: Yes 

Batch ID: 13-6269-2294 

Start Date: 20 Oct-16 

Test Type: Survival-Development-Growth 

Protocol: ASTM E1241-05 (2013) 

Analyst: Krysta Pearcy 

Diluent: 

Ending Date: 21 Nov-16 Species: Pimephales promelas 

Duration: 32d Oh Source: Aquatox, AR 

Sample Code Sample ID 

Lab Control 11-4085-7619 

FR_UFR1 10-7516-2299 

FR_FRCP1 11-3445-7212 

GH_FR1 08-3525-17 58 

CM_MC2 14-4751-8514 

Sample Code Material Type 

Lab Control control 

FR_UFR1 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 

Lab Control FR_UFR1 

ANOVATable 

Source 

Between 

Error 
Total 

Distributional Tests 

Attribute 

FR_FRCP1 

GH_FR1 

CM_MC2 

Sum Squares 

0.2501727 

0.0409847 

0.2911574 

Test 

Sample Date Receive Date 

20 Oct-16 20 Oct-16 

17 Oct-16 10:36 18 Oct-16 09:00 

17 Oct-16 11 :38 18 Oct-16 09:00 

17 Oct-16 18 Oct-16 09:00 

17 Oct-16 18 Oct-16 09:00 

Sample Source 

Lab Control 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Alt Hyp Trials Seed 

C>T NA NA 

Test Stat Critical MSD DF 

8.59 2.356 0.087 6 
1.339 2.356 0.087 6 
1.664 2.356 0.087 6 
1.763 2.356 0.087 6 

Mean Square DF 

0.06254318 4 
0.002732313 15 

19 

Test Stat Critical 
Variances Bartlett Equality of Variance 5.154 13.28 
Distribution Shapiro-Wilk W Normality 0.9542 0.866 

Mean Dry Biomass-mg Summary 

Sample Code Count Mean 95% LCL 95% UCL 
Lab Control 4 0.7348 0.7059 0.7638 
FR_UFR1 4 0.4173 0.3002 0.5345 
FR_FRCP1 4 0.6853 0.5883 0.7823 
GH_FR1 4 0.6733 0.5838 0.7629 
CM_MC2 4 0.6697 0.6186 0.7207 

Mean Dry Biomass-mg Detail 

Sample Code Rep 1 Rep2 Rep 3 Rep4 
Lab Control 0.7613 0.722 0.724 0.732 
FR_UFR1 0.4213 0.3213 0.426 0.5007 
FR_FRCP1 0.7513 0.6087 0.7113 0.67 
GH_FR1 0.7153 0.6707 0.7127 0.5947 
CM_MC2 0.6267 0.6847 0.7013 0.666 

Brine: 

Age: 

Sample Age Client Name 

NA 

61h (3.5 °C) Teck Coal 

60h (3.8 °C) 

72h (5 °C) 

72h (4 °c) 

Station Location Latitude 

Lab Control 

FR_UFR1_Q_03102016_N 

FR_FRCP1_Q_03102016_N 

GH_FR1_WS_2016-10-17_N 

CM_MC2_WS_20161017 _N 

PMSD Test Result 

11.9% 

P-Value P-Type Decision(a:5%) 

<0.0001 CDF Significant Effect 

0.2541 CDF Non-Significant Effect 

0.1600 CDF Non-Significant Effect 

0.1373 CDF Non-Significant Effect 

F Stat P-Value Decision(a:5%) 

22.89 <0.0001 Significant Effect 

P-Value Decision(a:1%) 

0.2718 Equal Variances 
0.4345 Normal Distribution 

Median Min Max Std Err 

0.728 0.722 0.7613 0.009094 
0.4237 0.3213 0.5007 0.0368 

0.6907 0.6087 0.7513 0.03047 

0.6917 0.5947 0.7153 0.02815 
0.6753 0.6267 0.7013 0.01605 

Project 

Longitude 

CV% %Effect 

2.48% 0.0% 

17.64% 43.21% 

8.89% 6.74% 

8.36% 8.37% 

4.79% 8.87% 

000-469-187-2 CETIS™ v1.8.7.16 QA' ~&L. I · a111. l8 n 
Analyst: __ _ 



CETIS Analytical Report Report Date: 

Test Code: 

11 Jan-17 12:28 (p 2 of 2) 

161118b I 17-7592-9585 

Fathead Minnow 32-d Survival and Growth Test Nautilus Environmental 

Analysis ID: 10-7481-7155 
Analyzed: 11 Jan-17 12:27 

Graphics 

ci.o 

~ ~ 
8 ~ ~ 

000-469-187-2 

Endpoint: Mean Dry Biomass-mg 
Analysis: Parametric-Control vs Treatments 

CETIS Version: CET1Sv1.8.7 
Official Results: Yes 
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CETIS™ v1.8.7.16 Analyst: __ _ 



CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 15-1370-5226 Endpoint: Mean Dry Biomass-mg 

Report Date: 

Test Code: 

11 Jan-17 12:28 (p 1 of 2) 

161118b 117-7592-9585 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Analyzed: 11 Jan-17 12:28 Analysis: Parametric-Control vs Treatments Official Results: Yes 

Batch ID: 13-6269-2294 

Start Date: 20 Oct-16 

Test Type: Survival-Development-Growth 

Protocol: ASTM E1241-05 (2013) 

Analyst: Krysta Pearcy 

Diluent: 

Ending Date: 21 Nov-16 Species: Pimephales promelas 

Duration: 32d Oh Source: Aquatox, AR 

Sample Code Sample ID 

FR_UFR1 10-7516-2299 

FR_FRCP1 11-3445-7212 

GH_FR1 08-3525-1758 

CM_MC2 14-4751-8514 

Sample Code Material Type 

FR_UFR1 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 

FR_FRCP1 

GH_FR1 
CM_MC2 

Sum Squares 

0.201432 

0.03999234 

0.2414243 

Test 

Sample Date Receive Date 

17 Oct-16 10:36 18 Oct-16 09:00 

17 Oct-1611:38 18 Oct-16 09:00 

17 Oct-16 18 Oct-16 09:00 

17 Oct-16 18 Oct-16 09:00 

Sample Source 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Alt Hyp Trials Seed 

C>T NA NA 

Test Stat Critical MSD OF 

-6.565 2.287 0.093 6 
-6.271 2.287 0.093 6 
-6.181 2.287 0.093 6 

Mean Square OF 

0.06714399 3 
0.003332695 12 

15 

Test Stat Critical 
Variances Bartlett Equality of Variance 1.66 11.34 
Distribution Shapiro-Wilk W Normality 0.9514 0.8408 

Mean Dry Biomass-mg Summary 

Sample Code Count Mean 95% LCL 95% UCL 
FR_UFR1 4 0.4173 0.3002 0.5345 
FR_FRCP1 4 0.6853 0.5883 0.7823 
GH_FR1 4 0.6733 0.5838 0.7629 
CM_MC2 4 0.6697 0.6186 0.7207 

Mean Dry Biomass-mg Detail 

Sample Code Rep 1 Rep2 Rep 3 Rep4 
FR_UFR1 0.4213 0.3213 0.426 0.5007 
FR_FRCP1 0.7513 0.6087 0.7113 0.67 
GH_FR1 0.7153 0.6707 0.7127 0.5947 
CM_MC2 0.6267 0.6847 0.7013 0.666 

Brine: 

Age: 

Sample Age Client Name 

61h (3.5 °C) Teck Coal 

60h (3.8 °C) 

72h (5 °C) 

72h (4 °C) 

Station Location Latitude 

FR_UFR1_Q_03102016_N 

FR_FRCP1_Q_03102016_N 

GH_FR1_WS_2016-10-17 _N 

CM_MC2_WS _20161017 _N 

PMSD Test Result 

22.4% 

P-Value P·Type Decision(a:5%) 

1.0000 CDF Non-Significant Effect 

1.0000 GDF Non-Significant Effect 
1.0000 CDF Non-Significant Effect 

F Stat P-Value Decision(a:5%) 

20.15 <0.0001 Significant Effect 

P-Value Decision(a:1%) 

0.6458 Equal Variances 

0.5126 Normal Distribution 

Median Min Max Std Err 

0.4237 0.3213 0.5007 0.0368 
0.6907 0.6087 0.7513 0.03047 
0.6917 0.5947 0.7153 0.02815 
0.6753 0.6267 0.7013 0.01605 

Project 

Longitude 

CV% %Effect 

17.64% 0.0% 

8.89% -64.22% 

8.36% -61.34% 

4.79% -60.46% 

000-469-187-2 CETIS™ v1.8.7.16 Analyst: __ _ 



CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 15-1370-5226 Endpoint: Mean Dry Biomass-mg 
Analyzed: 11 Jan-17 12:28 Analysis: Parametric-Control vs Treatments 

Graphics 

B 
0.021 

Report Date: 

Test Code: 

11 Jan-1712:28 (p 2 of 2) 

161118b J 17-7592-9585 

Nautilus Environmental 

CETIS Version: CET1Sv1.8.7 
Official Results: Yes 
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CETIS Analytical Report Report Date: 

Test Code: 

11 Jan-17 10:26 (p 1 of 2) 

161118b 117-7592-9585 

Fathead Minnow 32-d Survival and Growth Test Nautilus Environmental 

Analysis ID: 10-4851-5997 

Analyzed: 11 Jan-1710:19 

Batch ID: 13-6269-2294 

Start Date: 20 Oct-16 

Ending Date: 21 Nov-16 

Duration: 32d Oh 

Sample Code Sample ID 

Lab Control 11-4085-7619 

FR_UFR1 10-7516-2299 

FR_FRCP1 11-3445-7212 

GH_FR1 08-3525-1758 

CM_MC2 14-4751-8514 

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 

20 Oct-16 20 Oct-16 NA 

17 Oct-16 10:36 18 Oct-16 09:00 61h (3.5 °C) 

17 Oct-16 11:38 18 Oct-16 09:00 60h (3.8 °C) 

17 Oct-16 18 Oct-16 09:00 72h (5 °C) 

17 Oct-16 18 Oct-16 09:00 72h (4 °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 

Lab Control control 

FR_UFR1 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 

Lab Control FR_UFR1 

ANOVA Table 

Source 

Between 

Error 
Total 

Distributional Tests 

Attribute 

FR_FRCP1 

GH_FR1 
CM_MC2 

Sum Squares 

0.3779231 

0.883883 
1.261806 

Test 

Lab Control 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Alt Hyp Trials 

C>.T NA 

Test Stat Critical 

1.099 2.356 
-1.075 2.356 
-0.782 2.356 
-0.875 2.356 

Mean Square 

0.09448078 

0.05892553 

Test Stat 
Variances Bartlett Equality of Variance 2.397 
Distribution Shapiro-Wilk W Normality 0.9681 

Length-mm Summary 

Sample Code Count Mean 95% LCL 
Lab Control 4 7.713 7.381 
FR_UFR1 4 7.524 7.192 
FR_FRCP1 4 7.897 7.323 
GH_FR1 4 7.847 7.468 
CM_MC2 4 7.863 7.635 

Length-mm Detail 

Sample Code Rep 1 Rep2 Rep 3 
Lab Control 7.429 7.786 7.923 
FR_UFR1 7.444 7.833 7.375 
FR_FRCP1 8.364 7.583 7.643 
GH_FR1 8.091 7.583 8 
CM_MC2 7.857 7.929 7.667 

000-469-187-2 

Lab Control 

FR_UFR1_Q_03102016_N 

FR_FRCP1_Q_03102016_N 

GH_FR1_WS_2016-10-17_N 

CM_MC2_WS_20161017_N 

Seed PMSD Test Result 

NA 5.24% 

MSD OF P-Value P-Type Decision(a:5%) 

0.404 6 0.3428 CDF Non-Significant Effect 

0.404 6 0.9794 CDF Non-Significant Effect 

0.404 6 0.9579 CDF Non-Significant Effect 

0.494 6 0.9662 CDF Non-Significant Effect 

OF F Stat P-Value Decision(a:5%) 

4 1.603 0.2249 Non-Significant Effect 

15 

19 

Critical P-Value Decision(a:1%) 

13.28 0.6631 Equal Variances 
0.866 0.7139 Normal Distribution 

95% UCL Median Min Max Std Err CV% %Effect 

8.045 7.75 7.429 7.923 0.1042 2.7% 0.0% 
7.856 7.444 7.375 7.833 0.1043 2.77% 2.45% 
8.472 7.821 7.583 8.364 0.1806 4.57% -2.39% 
8.226 7.857 7.583 8.091 0.119 3.03% -1.74% 
8.091 7.893 7.667 8 0.07168 1.82% -1.95% 

Rep4 

7.714 

7.444 

8 

7.714 

8 

CETIS™ v1.8.7.16 QA: j&v.-.. 
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Analyst: __ _ 



CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 10-4851-5997 Endpoint: Length-mm 
Analyzed: 11 Jan-1710:19 Analysis: Parametric-Control vs Treatments 

Graphics 
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000-469-187-2 CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

11 Jan-17 10:26 (p 2 of 2) 

161118b I 17-7592-9585 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 
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Analyst: ___ _ 



CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 03-3555-5408 Endpoint: Length-mm 

Report Date: 

Test Code: 

11 Jan-1711:09 (p 1 of 2) 

161118b I 17-7592-9585 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Analyzed: 11 Jan-1711:08 Analysis: Parametric-Control vs Treatments Official Results: Yes 

Batch ID: 13-6269-2294 

Start Date: 20 Oct-16 

Test Type: Survival-Development-Growth 

Protocol: ASTM E1241-05 (2013) 

Analyst: Krysta Pearcy 

Diluent: 

Ending Date: 21 Nov-16 Species: Pimephales promelas 

Duration: 32d Oh Source: Aquatox, AR 

Sample Code Sample ID 

FR_UFR1 10-7516-2299 

FR_FRCP1 11-3445-7212 

GH_FR1 08-3525-1758 

CM_MC2 14-4751-8514 

Sample Code Material Type 

FR_UFR1 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 

FR_FRCP1 
GH_FR1 

CM_MC2 

Sum Squares 

0.3622049 

0.7535619 

1.115767 

Test 

Sample Date Receive Date 

17 Oct-16 10:36 18 Oct-16 09:00 

17 Oct-16 11:38 18 Oct-16 09:00 

17 Oct-16 18 Oct-16 09:00 

17 Oct-16 18 Oct-16 09:00 

Sample Source 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Alt Hyp Trials Seed 

C>T NA NA 

Test Stat Critical MSD DF 

-2.106 2.287 0.405 6 
-1.822 2.287 0.405 6 
-1.912 2.287 0.405 6 

Mean Square OF 

0.120735 3 

0.06279682 12 

15 

Test Stat Critical 
Variances Bartlett Equality of Variance 2.253 11.34 
Distribution Shapiro-Wilk W Normality 0.9622 0.8408 

Length-mm Summary 

Sample Code Count Mean 95% LCL 95% UCL 
FR_UFR1 4 7.524 7.192 7.856 
FR_FRCP1 4 7.897 7.323 8.472 
GH_FR1 4 7.847 7.468 8.226 
CM_MC2 4 7.863 7.635 8.091 

Length-mm Detail 

Sample Code Rep 1 Rep2 Rep 3 Rep4 
FR_UFR1 7.444 7.833 7.375 7.444 
FR_FRCP1 8.364 7.583 7.643 8 
GH_FR1 8.091 7.583 8 7.714 
CM_MC2 7.857 7.929 7.667 8 

Brine: 

Age: 

Sample Age Client Name 

61h (3.5 °C) Teck Coal 

60h (3.8 °C) 

72h (5 °C) 

72h (4 °C) 

Station Location Latitude 

FR_UFR1_Q_03102016_N 

FR_FRCP1_Q_03102016_N 

GH_FR1_WS_2016-10-17 _N 

CM_MC2_WS_20161017 _N 

PMSD Test Result 

5.39% 

P-Value P-Type Decision(a:5%) 

0.9972 CDF Non-Significant Effect 

0.9943 CDF Non-Significant Effect 

0.9955 CDF Non-Significant Effect 

F Stat P-Value Decision(a:5%) 

1.923 0.1798 Non-Significant Effect 

P-Value Decision(a:1%) 

0.5216 Equal Variances 
0.7015 Normal Distribution 

Median Min Max Std Err 

7.444 7.375 7.833 0.1043 
7.821 7.583 8.364 0.1806 
7.857 7.583 8.091 0.119 
7.893 7.667 8 0.07168 

Project 

Longitude 

CV% %Effect 

2.77% 0.0% 

4.57% -4.96% 

3.03% -4.29% 

1.82% -4.5% 

000-469-187-2 CETIS™ v1.8.7.16 QA: d~J 
- ft II-. 

Analyst: __ _ 



CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 03-3555-5408 Endpoint: Length-mm 
Analyzed: 11 Jan-1711:08 Analysis: Parametric-Control vs Treatments 

Graphics 
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Report Date: 

Test Code: 

11 Jan-17 11 :09 (p 2 of 2) 

161118b I 17-7592-9585 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 
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CETIS Analytical Report Report Date: 

Test Code: 

11Jan-1710:26 (p 1 of 2) 

161118b I 17-7592-9585 

Fathead Minnow 32-d Survival and Growth Test Nautilus Environmental 

Analysis ID: 16-5790-2810 

Analyzed: 11 Jan-17 10:21 

Batch ID: 13-6269-2294 

Start Date: 20 Oct-16 

Ending Date: 21 Nov-16 

Duration: 32d Oh 

Endpoint: Proportion Normal 

Analysis: STP 2x2 Contingency Tables 

Test Type: Survival-Development-Growth 

Protocol: ASTM E1241-05 (2013) 

Species: Pimephales promelas 

Source: Aquatox, AR 

CETIS Version: CET1Sv1.8.7 

Official Results: Yes 

Analyst: Krysta Pearcy 

Diluent: 

Brine: 

Age: 

Sample Code Sample ID Sample Date Receive Date Sample Age Client Name Project 

Lab Control 11-4085-7619 

FR_UFR1 10-7516-2299 

FR_FRCP1 11-3445-7212 

GH_FR1 08-3525-1758 

CM_MC2 14-4751-8514 

Sample Code Material Type 
Lab Control control 

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 
Lab Control FR_UFR1 
Lab Control FR_FRCP1 
Lab Control GH_FR1 
Lab Control CM_MC2 

Data Summary 

Sample Code NR 

Lab Control Negative Contr 54 

FR_UFR1 32 
FR_FRCP1 

GH_FR1 

CM_MC2 

Proportion Normal Detail 

Sample Code 

Lab Control 

FR_UFR1 

FR_FRCP1 

GH_FR1 

CM_MC2 

Proportion Normal Binomials 

Sample Code 

Lab Control 

FR_UFR1 

FR_FRCP1 

GH_FR1 

CM_MC2 

000-469-187-2 

48 

49 

58 

Rep 1 

1 

Rep 1 

14/14 

919 

11/11 

11/11 

14/14 

20 Oct-16 

17 Oct-16 10:36 

17 Oct-1611:38 

17 Oct-16 

17 Oct-16 

Sample Source 

Lab Control 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

20 Oct-16 NA 

18 Oct-16 09:00 61h (3.5 °C) Teck Coal 

18 Oct-16 09:00 60h (3.8 °C) 

18 Oct-16 09:00 .72h (5 °C) 

18 Oct-16 09:00 72h (4 °C) 

Station Location 

Lab Control 

FR_UFR1_Q_03102016_N 

FR_FRCP1_Q_03102016_N 

GH_FR1_WS_2016-10-17 _N 

CM_MC2_WS_20161017 _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 
1 1.0000 Exact Non-Significant Effect 

1.0000 Exact Non-Significant Effect 
1.0000 Exact Non-Significant Effect 

R NR+ R Prop NR Prop R %Effect 
1 55 0.9818 0.01818 0.0% 
0 32 0 -1.85% 
0 48 0 -1.85% 
0 49 0 -1.85% 
0 58 0 -1.85% 

Rep 2 Rep 3 Rep4 
1 0.9231 1 

Rep2 Rep 3 Rep4 
14/14 12/13 14/14 

6/6 8/8 919 
12/12 14/14 11/11 

12/12 12/12 14/14 

14/14 15/15 15/15 

CETIS™ v1.8.7.16 Analyst: __ _ 

Longitude 

QA: jC~ 
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CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 16-5790-2810 Endpoint: Proportion Normal 
Analyzed: 11 Jan-17 10:21 Analysis: STP 2x2 Contingency Tables 

Graphics 

• 

'" 

000-469-187-2 CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

11 Jan-1710:26 (p 2 of 2) 

161118b 117-7592-9585 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: __ _ 



CETIS Analytical Report Report Date: 

Test Code: 

11 Jan-1711:09 (p 1 of 2) 

161118b I 17-7592-9585 

Fathead Minnow 32-d Survival and Growth Test Nautilus Environmental 

Analysis ID: 06-2653-3369 

Analyzed: 11 Jan-17 11 :08 

Batch ID: 13-6269-2294 

Start Date: 20 Oct-16 

Ending Date: 21 Nov-16 

Duration: 32d Oh 

Endpoint: Proportion Normal 

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 10-7516-2299 

FR_FRCP1 11-3445-7212 

GH_FR1 08-3525-1758 

CM_MC2 14-4751-8514 

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 
FR_UFR1 Dilution Water 
FR_FRCP1 

GH_FR1 
CM_MC2 

Proportion Normal Detail 

Sample Code 

FR_UFR1 

FR_FRCP1 

GH_FR1 

CM_MC2 

Proportion Normal Binomials 

Sample Code 
FR_UFR1 

FR_FRCP1 

GH_FR1 

CM_MC2 

000-469-187-2 

NR 
32 
48 

49 

58 

Rep 1 

1 

Rep 1 
9/9 

11/11 

11/11 

14/14 

17 Oct-16 10:36 18 Oct-16 09:00 

17 Oct-1611:38 18 Oct-16 09:00 

17 Oct-16 18 Oct-16 09:00 

170ct-16 18 Oct-16 09:00 

Sample Source 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Alt Hyp Trials 

C>T NA 

Test Stat P-Value 

1 1.0000 

1.0000 

1.0000 

R NR+R 
0 32 
0 48 

0 49 

0 58 

Rep2 Rep 3 

1 1 

Rep2 Rep3 
616 8/8 

12/12 14/14 

12/12 12/12 

14/14 15/15 

Seed 

NA 

P-Type 

Exact 

Exact 

Exact 

Prop NR 
1 
1 

1 

Rep4 

1 

1 

Rep4 

9/9 

11/11 

14/14 

15/15 

61h (3.5 °C) Teck Coal 

60h (3.8 °C) 

72h (5 °C) 

72h (4 °C) 

Station Location 

FR_UFR1_Q_03102016_N 

FR_FRCP1_Q_03102016_N 

GH_FR1_WS_2016-10-17 _N 

CM_MC2_WS_20161017 _N 

Latitude 

Test Result 

Decision(a:5%) 

Non-Significant Effect 

Non-Significant Effect 

Non-Significant Effect 

Prop R %Effect 
0 0.0% 
0 0.0% 
0 0.0% 

0 0.0% 

CETIS™ v1.8.7.16 Analyst: __ _ 

Longitude 

QA: j61.;._.. 
.:i~ •. ,0J1-y 



CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 06-2653-3369 Endpoint: Proportion Normal 
Analyzed: 11 Jan-1711:08 Analysis: STP 2x2 Contingency Tables 

Graphics 

000-469-187-2 CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

11 Jan-17 11 :09 (p 2 of 2) 

161118b 117-7592-9585 
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CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: __ _ 



 
 

 

APPENDIX E – Oncorhynchus mykiss (rainbow trout) Toxicity Test Data 



Embryo-Alevin Test Summary Sheet 

Client: 

Work Order No.: 

Teck 

161121 

Test Date: October 18 - November 17, 2016 

Test Species: Oncorhynchus mykiss 

Sample Information: 

Sample ID: 

Sample Date: 

Date Received: 

Sample Volume: 

Dilution Water: 

Various - see table below 

October 17, October 25, November 1, November 8 & November 15, 2016 

dctober 18, October 26, November 2, November 9 & November 16, 2016 

(2 - 9) x 20 L per refresh 

Type: ~D~e~c~h~lo~rin~a~te~d::....::Ta~p~IN~a~te~r ________ _ 

Hardness (mg/L CaC03): 

Alkalinity (mg/L CaC03): -=2'----'5'----------------

Test Organism Information: 

Batch No: 101816 ¥1--

Source: 

Loading Density: 

...:V~a::.:n;::;CO:..:U:.:.V.::.e:....;r l:.::cs""la:.:..:nd=--:.T.:...:ro::..::u""t ::..:H=at:.::c.:..:.he::::ry"'-'-', D:;;.u::.:n.;.;:c;;;::;a:.:..:n'--', B;:;..C=---- Number male broodstock used: 2:2_ 

...:1..:.:.2:::2:..:L:/'-.!L=---------------- Number female broodstock used: ~ 

SOS Reference T oxicant Results: 

Reference Toxicant ID: RTE87 

Stock Solution ID: 16S02 (1000 mg/L SDS) 

Date Initiated: October 18, 2016 

7-d EC50 (95% CL): 3.8 (3.6 - 3.9) mg/L SDS 

Reference Toxicant Mean and Range: 4.0 (2.0- 7.8) 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: 

Issued November 25, 2008; Version 1.0 

40 

Survival(%) Viability(%) Length (mm) \Net weight (mg) 
(Mean± SD) (Mean± SD) (Mean± SD) (Mean± SD) 

93.3 ± 6.1 90.0 ± 6.1 19.8 ± 0.2 82.8 ±0.7 

85.0 ±4.3 81.7±1.9 20.0 ± 0.1 85.0 ± 2.1 

89.2 ± 5.0 87.5 ±6.3 20.0 ±0.3 85.2 ± 2.6 

50.0 ± 6.8 *t§ 49.1 ± 5.2 •t§ 19.5 ± 0.3 82.8 ± 2.5 

41.4±18.3't§ 41.4 ± 18.3 *t§ 19.4 ± 0.9 86.8 ± 0.3 

91.7±5.8 91.7 ± 5.8 19.2 ± 0.6 t 85.2± 3.5 

56.3 ± 15.1 *t§ 53.0 ± 12.4 *t§ 19.3 ± 0.4 86.3 ± 2.3 

81.6 ± 8.5 * 79.0 ± 6.5 * 20.1±0.2 91.2 ± 3.2 

81.4±14.9 * 75.4 ± 13.2 *§ 20.2 ± 0.2 90.9 ± 2.1 

64.5 ± 7.4 *t§ 62.8 ± 8.6 *t§ 20.6 ± 0.2 96.2 ± 8.8 

* 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: ___ -J>_e..._c..._· _l °l-1-/!...:.( fo ___ _ 
I 

Nautilus Environmental 



Client: 
Sample ID: 
Work Order #: 

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 

Conductivity meter: __ _ 

Control Am:lysts: 

Nautilus Environmental Company Inc. 

/ 



Client: 
Sample ID: 
Work Order#: 

\00 
Concentration 

@ 'G\t_(ll\(1,-

Initials 

Thermometer: 

Hardness"' 

" mg/L as CaC03 

Sample Description: 

Comments: 

Version 1.2 Issued Oc.tober 6, 2015 

Embryo-Alevin Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

Conductivity meter: C:_-"2-

Analysts: 

Reviewed by:_.,.._.., ___ , 

Date reviewed: ---.::..z.......:=-=-'-'=+ 

Nautilus Environmental Company Inc. 



Client: 
Sample ID: 
Work Order #: 

~oncentration 

tL-lm5Sut. 

Initials 

Concentration 

Initials 

Concentration 

Initials 

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:__:...:..:..:.........;..:...;.,.....:::.......;~"---'--

Stop Date & Time:----'----'""-----
Test Species: Oncorhynchus mykiss 

pH meter: -4------- Conductivity meter:.;:;;__ __ 

Analysts: 

Nautilus Environmental Company Inc. 



Client: 
Sample ID: 
Work Order #: 

Thermometer: 

Control 
Hardness* to 
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 

Start Date & Time:__::::~..!.£.__,..:...:~:..-..;..:.:::..~:...__---
Stop Date & Time: __ _..:_..!....:.,;._.......:::;._...:.-___ _ 

Test Species: Oncorhynchus mykiss 

pH meter: ......... \''4~'--1~-- Conductivity meter: ____ _ 

Analysts: 

Reviewed by:___::~:.='--.,......;----,--
Date reviewed:--::~:;..;;:;_'----'-~-"'---

Nautilus Environmental Company Inc. 



Client: 
Sample ID: 
Work Order #: 

Embryo-Alevin Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

Start Date & Time:...;_;..;:__..;:;__::....:..>:.. __ :..=.. ____ _ 

Stop Date & Time: _.:..::.__;:..:....w;~..,!:;;.:="'-----
Test Species: Oncorhynchus mykiss 

Thermometer: ~?-3 DO meter: tro ~-2- pH meter:'---"'~~-_-\ __ _ Conductivity meter:~~---
\"v IML~tiC1f/,) •'--

Hardness* 
Alkalini * 

* mg/Las CaC03 

Sample Description: 

Comments: 

Version 1.2 Issued October 6, 2015 

Analysts: 

Reviewed by: --..,..,.-----,-.,....-1...,...,,..-

Date reviewed: --"-----'---4--'-=--

Nautilus Environmental Company Inc. 



Client: 
Sample ID: 
Work Order#: 

•(,, (vjv) 
\00 

B Concentration 
Ct-\_ f\\Cl. 

Concentration 

Initials 

Concentration 

Initials 

Thermometer: 

Hardness* 
Alkalini * 

* mg/Las CaC03 

Sample Description: 

Comments: 

Control 

Version 1.2 Issued October 6, 2015 

Embryo-Alevin Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

Start Date & Time:_..::.._..,:::__...,..:..:::.._~_;;_:::..:.:,__ __ _ 
Stop Date & Time:---'-''-----'-''-'---......__,__ _____ _ 

Test Species: Oncorhynchus mykiss 

pH meter:--';;......-'--- Conductivity meter:~----

Analysts: 

Nautilus Environmental Company Inc. 



Client: 
Sample ID: 
Work Order #: 

Embryo-Alevin Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

Start Date & Time:__;;::..:_:...;.--="'-""'---'::-----
Stop Date & Time:---"-'-'-'--;;.....,.;::---'-----

Test Species: Oncorhynchus mykiss 

Thermometer: \e~ DO meter: _Qti_ ... _1 __ _ pH meter:-'-'-'--- Conductivity meter: C. -'t l ~ 

Control 
Hardness* 
Alkalini * 

* mg/L as CaC03 

Sample Description: 

Comments: 

Version 1.2 Issued October 6, 2015 

Analysts: 

Reviewed by:--=-~___,.~~
Date reviewed:---------'-'--+-"~-

Nautilus Environmental Company Inc. 



I 
I 

Embryo-Alevin Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

Client: 
Sample ID: 
Work Order#: 

ei[t. (viv} \,00 
fu Concentration 

ry 'tl- ~(?1 

6-'2 g.3 
60<3 803 

Initials \CV ttl...-

y 7_, 

'14.:0 '.> 'fi, 
Initials '\CL- l~ 

\OJ 
Concentration 

© 

Initials i.k..- lCL. 

loo 

11.{-0 
(o.-tJ 

3~;;-'i 
41-b 

\.Cv "'--

Thermometer: '1ti."\Q ·') DO meter: 00 -L 

£{_1-1_ RL'.l.. (wot-) 
.Gontrol"'-' Ct\Lt\l-C- {wo·t·) 

Hardness* !\-!:JO 2Sl\-
Alkalinity* 1.in ... i'-1:& 

* mg/Las CaC03 

Sample Description: 

Comments: 

Version 1.2 Issued Octobers, 2015 

0 

f.0.1 {o· \ 

01.. 3- 3 
1-'t\ 

\CL.. 

8·1.. 

(C.... 

to·) lO. 

8vo g ... i_ 

)qi{ 
ik, 

Start Date & Time: 08. \g flb t' \~19' 
Stop Date & Time: µIN 11-(ib e t;oo\..,.. 

Test Species: Oncorhynchus mykiss 

I '1 l!) lS~o 
/.0, i.. fs;g '}-" Ci. \1 

'-1... &-1 f-: 2.-- f.;...-i,, Sv1 
803 ~ ':'.l-'1"' 

I.Ci.-- \l-v-

:J.?'f 
ik.- I*- v 

(:, l.f'l/ 
lfA--- ,4-

f(hl 

2 ·'O ~~· 1..-

l~ 4-eJ~rt 
lrt.t-

\ct. 

~{,._ 

l').o 

q/::r '1+ 
8· I 8-L 

&A3 
\"'--

pH meter:--\"~~\-\_-~\ __ Conductivity meter: G-2 !3 

GltAtd{wi:rl-) GV'-Mc.-L-l,10111-) Analysts: 
~~2.. l0\4 

lQjL 12-b 

Nautilus Environmental Company Inc. 



Client: 
Sample ID: 
Work Order #: 

lvlv) too 
Concentration 

C:M_\IV\Cl., 

152 \()\) 
Concentration 

LC_ l('.;~9;.LCL 

Initials 

Concentration 

Initials 

Concentration 

Initials 

Thermometer: 

Hardness* 

* 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: % ~ l.. -----

Start Date & Time: (}(;\ lt. {lb e ''.1-~~ 
Stop Date & Time: AJvV\Hib e \?xloh. 

Test Species: Oncorhynchus mykiss 

pH meter: -If-'--'-'----

Analysts: ~ti 1\i.i..... 
-----"--'---"------

Nautilus Environmental Company Inc. 



I 
I 

Client: 
Sample ID: 

Work Order#: 

"(o \:Jjv) 
Concentration 

Initials 

l.00 
[)Concentration 

l={l._ \A\:\lj. 

Initials 

• lO'O . 
@concentration 

u\\...-EQ.-1. 

Embryo-Alevin Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

\CL\C-
\f,:l\1~011\S 

ib\\4 

IS-o i'l:-5 
°1_-g' (D ·{ 

b-8 6<t 1- ·"' u QJ 
il\.., ~ 

\.o·~i 
B·'t. 

31-J ·12 

~ ~v 

to-3 

1-·' +·o 
J.~ 
l"-

l · -
g.L ~-?_ 

11.J" 
\"'-' 

Start Date & Time: f)(;\: l& m, C' \'1-3.~. 
Stop Date & Time: fV0\1\-:l;-/I b e l:~OO\r.. 

Test Species: Oncorhynchus mykiss 

Thermometer: ~ DO meter: _Oo-=-n_-1-__ _ pH meter: -+91~-~I __ _ Conductivity meter: C-1... -=-----
Control 

Hardness* ~ 
Alkalinitv* 5 

* mg/L as CaC03 

Sample Description: 

Comments: 

Version 1.2 Issued October 6, 2015 

~-\A.~:t(!f!O'i-) Cl.ilB.Lt-(w.o-t) ~Hldi-((Cl)o-f,..) 
tl:;l\ \~8 ~ 
\1o N-o UIO 

- . 3 

Analysts: 

Reviewed by: ~J;;,.,'bt_°iJ-_~-+.--
Date reviewed: _?>_e.v_·_-_{:...:.-&+/;-:f [p=---

Nautilus Environmental Company Inc. 



Client: 
Sample ID: 
Work Order #: 

I 
I 

lOO 
Concentration 

Initials 

\JOO 
®Concentration 

·Gv _t{ c"i 

Initials 

Thermometer: 

Hardness* 
Alkalinity* 

* mg/Las CaC03 

Sample Description: 

Comments: 

Embryo-Alevin Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

~·L 9, • 3. 

"' 1, 

~ 

DO meter: 'C0-1-
:\ C.\:\_ ~ ..... _.._ lovl-

eo11trol-1/1..- 4-"''i:tt-~t lwt'I 
41-o ".l:>tt 

\'\!\; ffe ""- HS 

w.~ W~o 

>2 -].... g~) 

~lbl 

~ 

Start Date & Time: iVCi: t& /lb C IHS"'
Stop Date & Time: tJu.r l1- fib e \'.Sook.: 

Test Species: Oncorhynchus mykiss 

pH meter: +fti,_,._--'-\ __ _ Conductivity meter: l,,~ l.. --"-----

E\C\'\.Li (toa1.) 8J _llil\l 1-ll.Dod-) 
3b4; 204-

Analysts: 

'l-Oo \~\) Reviewed by: j~ 
Date reviewed: --=;o,....c..c-, ..._,_ (-!':.-+/ f~b--

1 

ctea..f, Colo~\, GGWw~): 'SQ\M.. ¥1\rt~wJc"~' @·c tl<20-1\ \I~\,\ VjaUiwi CdW.flQS~, IP~ ~\11t1l~i\P1~-

Version 1.2 Issued October 6, 2015 
Nautilus Environmental Company Inc. 



Client: 
Sample ID: 
Work Order#: 

1<(ulvl") too 
Concentration 

U"L Mt?.-

too 
Concentration 

LC... U:0$SLCC. 

Initials 

Concentration 

Initials 

Concentration 

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 

Start Date & Time:_..:....::..=:..:..:..:_,.._...:.:....:;,.;._.:_ ____ _ 

Stop Date & Time: __ -"-"'-'-=---------
Test Species: Oncorhynchus mykiss 

DO meter:fJQ -1... pH meter: 
-+"--"---'---- Conductivity meter:-~---

Analysts: 

Reviewed by: _ _,,_ _ __,.,......;.-+,--

Date reviewed: -----1--"---

Nautilus Environmental Company Inc. 



.Client: 
Sample ID: 
Work Order #: 

6) l()ij 

Concentration 
f9._ \/\\:-\2-i 

e lcO 
Concentration 

'.).. 

Initials 

(}) Wo 
Concentration 

~~c.t'i 

Initials 

Embryo-Alevin Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

Start Date & Time: ...:.o:..:::t"t~l&1.:..;{l:.::.b,.,._e_,1-'-'~=-l,_;__ ____ _ 
Stop Date & Time: M).l \lf lb e \ 3>.10l-. 

Test Species: Oncorhynchus mykiss 

Thermometer: ~y-3 DO meter:W::...::;_·-_'2--__ _ pH meter:~.,_,__.__ __ Conductivity meter:-=-------

Control 
I Hardness* k 
I Alkalinitv* "l 

' " mg/L as CaC03 

Sample Description: 

Comments: 

Version 1.2 Issued October 6, 2015 

fP._Uf(!.i b.ctJ'/.) C...\-\...f'?-i.l wo·/ ·) 
6'2 lite 
Nb \S\, 

I 1¥....fiit~! (toor! 
s::ro 
21.o 

Analysts: 

Reviewed by:--->~=----+--
Date reviewed: ------i'-'----

Nautilus Environmental Company Inc. 



I 
I 

Client: 
Sample ID: 
Work Order #: 

Initials 

(,t-0 
Concentration 

0 Gi\\-EilC 

Initials 

Thermometer: 

Hardness* 
Alkalinity* 

* mg/Las CaC03 

Embryo-Alevin Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

Start Date & Time: \)(,~ I:?} fll, t H 1S~ 
Stop Date & Time: •'VIOV \:tl!b e l)ook 

lb\ \1..\ Test Species: Oncorhynchus mykiss 

€· O 8-4 

1ewiQ-::i DO meter: --=O=~--L=-----
ll.\-1 R-1 uoo-1.) 

pH meter: ....,\M"'-·::\_,__ ___ Conductivity meter: _G_;;_~_L __ _ 
- ~ 

-CeRtl'QI \Iv &..ILE\2C( (Oot.) 
'-\SO It... ~~o 
'?.lO \Sb 

EV-tt.c.Hloo'/_) E\l..Ji\1\(2- (lc<rl-) 
~$0 ~o~~ 

104- \lb 

Analysts: '0.---------

Reviewed by: __,J,.._,o"'-~=---,,-+· -,---
Date reviewed: Qe · (f:, //£ 

-""-----1{~--

Sample Description: ® /$.J'~ t~i {.ol1Jwtt,~, oJ.O\,\;fu.°>'>. S\l\r{_ ~~\Lv..\o\_~"'. @.£© :. d&\~, lM,\-l vi{lto.. ,51l'"{ ~>i1<Mw~. 
t.<t~ss.-

Comments: 

Version 1.2 Issued October 6, 2015 
Nautilus Environmental Company Inc. 



Client: 
Sample ID: 
Work Order #: 

Concentration 

Initials 

Concentration 

Initials 

Embryo-Alevin Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

Start Date & Time: -=°"'~i;l:'.R_{ ~_lo...:::C.....:1..:.:::r,;::;;35:....,_ ____ _ 

Stop Date & Time: flliN ft /lb e l'~00t.. 
Test Species: Oncorhynchus mykiss 

Thermometer: {t..A~..-) DO meter: W-"1.-- pH meter: -l~~-.;..\ __ _ Conductivity meter:...;::;... ___ _ 

Analysts: 
Hardness* 
Alkalini * 

* mg/L as CaC03 

Sample Description: 

Comments: 

Version 1.2 Issued October 6, 2015 Nautilus Environmental Company Inc. 



Client: 
Sample ID: 
Work Order #: 

Concentration Rep 
<>[olvlv) 

l z_ •. 

~~\ 1 v (j) 

2 l 
3 
4 

fit_\.\ 'f-\l i 1 

too 2 
3 
4 

U," _E\l.""l... 1 
\00 2 

3 
4 I 

F\?--~{'-.t 1 
\,\70 2 

3 
4 

C.\L t-P...1 1 
lOtl 2 

3 
4 

~~-~ 1 

lt\lo 2 I 
3 
4 

ar_ f\(.1 1 I 
too 2 

3 
4 I ·ll 

~-MC.i. 1 2. 

i.OV 2 0 
3 () 

4 ""' l 
Tech Initials ~v ~ 

Comments: 

Reviewed by: 
Version 1.1 Issued October 6, 2015 

Embryo-Alevin Toxicity Test 
Daily Mortality 

'1 
() 

I 

II 

II 

I 
I 

:1 

I 
·~ 
I 
I 
() 

.,I; 

I 
0 

\!,-
I 

11 

~ 

Start Date & Time: Ot-\ Lg /{b e \1'3<;k 
Stop Date & Time: fvOVTf-llb e l>OO\..\.. 

Test Species: Oncorhynchus mykiss 

Day of Test - No. of Mortalities 

\{' s b 1- 8 °l [O H \ 2... 

0 0 0 IP r!) (.) 19 D <O 

! ( I " ! I 
j 

' 
I I I 

I I I I I 
...Y i J; 

0 -.JI \ \!) 

I I 0 i 
£J () I (j 

I t \ () 

,J_ D I [) I f 
'I I I I i I 0 

0 J o/ tJ 1 \) 

~! I "'2.,.. 
\ 

·~ 0 I I JI 

I 0 .. ,v 0 ~ 'r:;:J ,,. L 
.JJ l 2. 0 z ,. \0 

~ c \ ti n 0 D D 

' 
I 0 I 0 t 0 

I .! ) ;') \ I 0 c'.J ,,,..--, --
i ·v v 1.. I ! D I 

n f 
(I () 0 D ~ ~ ..... f:) 

f I l .;; ~ 
() 

i I \} 0 z.., l 

I l/ J-.1 .1 I {) () 

t v (J I l 
u 

i, 0 v l ' 0 l 2. 
\ ' 0 I I I 3 
\ ;) \ I I 

" \ l i I 

' v I \ 
0 : 0 

' 

I i C) lu..11..< l 
I I 6 

,..._ 0 

I n ojy...lk I :1 
0 l l. 0 

'O 'Z> ' l J/ ,1 0 '11 0 0 

tr' ~ ···lf.V l'L- ,, 
\,L- ~ 'Av ~ A-

\l~ l / b 

.· .. - ... 

Total Dead 
Eggs/Embryos/ 

Alevins 

0 
() 

() 

n 
{I") 

I 
"'.? 
(<) 

1 
~ 
-z, 
0 

4 
·-z-
x"'--11 
a, 
0 
-;; 
?., 
Q 
-
i 
0 

"2. 
I 
.~ 
"l--

r 
'2; 

'Z 
'V 

4-
"V'" 

1k..-

Date reviewed: -1:Le.t ' ( ~ f]o 
--------~N~a~uti~ls~E~nv~ir-on-m-en-ta~IC~o-mp-a-ny-ln-c. 

I 



Client: 
Sample ID: 
Work Order #: 

Concentration' Rep 

t(c lvl") \ -z,. 

~M(..1. 1 0 f) 

\00 I 2 ' I 
3 
4 

H: .. ~troe;~ UL 1 
u::;o 2 

3 
4 '..:r w 
1 
2 
3 
4 
1 
2 
3 
4 
1 
2 
3 
4 
1 
2 
3 
4 
1 
2 
3 
4 
1 
2 

Embryo-Alevin Toxicity Test 
Daily Mortality 

Start Date & Time: Q(jt 1£ H\i@ \Bsb 
Stop Date & Time: l..XN H(lL C Book 

Test Species: Oncorhynchus mykiss 

Day of Test - No. of Mortalities 

.,., 
l\ ~ b 1- g , \\ ,.:J> 

D (') n 0 0 I IQ 0 Q D 

! n orr l J.. 1-I =I l 

0 0 0 0 2-'uT) { 

0 D 0 0 I 

<) 0 

#tt fJ D <1 I) i 0 CJ I 
0 i 9 0 I () 

ii i) t \ !) i) \ 
I f c 0 v I l ,y 

~ ;I,,, 

t=i 

3 +++-+ 4 
Tech Initials ~ ~ '41.- ll- t<f- '{,v \;'I_, l?v 1li<-' ~t...- ft- ~ 

Comments: 

Reviewed by: 
Version L1 Issued October 6, 2015 

Total Dead 
Eggs/Embryos/ 

Alevins 

! 
f 
i 

0 
u, 
~z,, 

~ 

~ 

~ 



Client: 
Sample ID: 
Work Order #: lbl\L\ 

Concentration Rep 

~{olv/.J) ~ IL\ 
(~\f\~\ 1 () ff) 

2 r:J () 

3 rO 0 
4 (;;) 

0 

f{L\\~::1 1 ~ . I 
\,00 2 () p 

3 11 
i 0 

4 0 0 

6.\\-t-~i 1 l IJ 

too 2 () 

3 I (<) 

4 i 0 

'f\1-_ H~.c \:11 1 ! i l 

foo 2 -V D 
3 I I 
4 ! 

.., 
.J 

IA\\_ V9.-:1 1 I I'' v 

lW 2 Lf" Q_ 
3 () I 
4 ~>42- i) 

u\\ _ & \2.(., 1 D l 
tOO 2 l 

3 I 
4 I 

'I 

6\L\-\ti 1 I I 
lOQ 2 I 

3 ·.JI 

4 ,v ~ 
~-Mt"l. 1 f!J () 

tOO 2 0 0 

3 0 0 

4 i 'U 

Tech Initials ~ ~ 

Reviewed by: 
Version 1.1 Issued October 6, 2015 

Embryo-Alevin Toxicity Test 
Daily Mortality 

Start Date & Time: 0~ .l8 fl~ f \13st 
Stop Date & Time: tJOVf1-/lb e Boo\.-. 

Test Species: Oncorhynchus mykiss 

Day of Test - No. of Mortalities ~ 
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Date reviewed: .:lJ..e c, {(p ( ~ 
____ _:__.::::._-,-,..:..+.~~---,-,-.,,.----,--

Nau ilus Environmental Company Inc. 



Client: 
Sample ID: 
Work Order#: 

Concentration Rep 

t'.D 
cj,, lviv) \l.\ 
tfll\..f.l\tt 1 (] ti) 

\00 2 {" 

3 I 0 

4 \ [ 

lLU:.\l~SUL 1 0 

too 2 0 
3 I 

4 ,,_;.,; 
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1 
2 
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4 
1 
2 
3 
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1 
2 
3 
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1 
2 
3 
4 
1 
2 
3 
4 

Tech Initials \;ii,..... ltv 

Comments: 

Reviewed by: 
Version 1. 1 Issued October 6, 2015 

Embryo-Alevin Toxicity Test 
Daily Mortality 

Start Date & Time: Oeii lZ fl6 e 11-:SS'k 
Stop Date & Time: µav i"tl!!- e \:ioo"

Test Species: Oncorhynchus mykiss 

Day of Test - No. of Mortalities 

% (},) 
~ \{:, q it 1.Z. 23 )lf 
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Total Dead 
Eggs/Embryos/ 

Alevins , 
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4 
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(p 
g 
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Client: 
Sample ID: 
Work Order#: 

Concentration 

~~ lv!v) Rep 

~V\t.ol 1 
2 
3 
4 

Ff--\Af~i 1 
~00 2 

3 
4 

iA-tt-~ 1 
iAilJ 2 

3 
4 

112--~1 1 
[,OQ 2 

3 
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{).!'\_ AZ-1 1 
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3 
4 
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3 
4 

Tech Initials 

Comments: 

Reviewed by: 

Version 1.1 Issued October 6, 2015 

Embryo-Alevin Toxicity Test 
Daily Mortality 

Start Date & Time: ·./ocliJ'1...- i9C-Hf.U&c 11-:'.i~ 
Stop Date & Time: NOv \~!I b e 1;, ook. 

Test Species: Oncorhynchus mykiss 

WJ>{b 

Day of Test - No. of Mortalities Total 
Total Total 

Total No. Dead Undeveloped/ Exposed 
Embryos/ Alevins 

;JS :Lb 21- 2J -iq 3o Un~e'a (vto<~\) 
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Alevins iit!t,"~-l'N\,\\ 
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Date reviewed: 

Nautilus Environmental Company Inc. 



Client: 
Sample ID: 
Work Order#: [bl\1-l 

Embryo-Alevin Toxicity Test 
Daily Mortality 

Start Date & Time: QG{ Lf ({b e 11-3 >~ 
Stop Date & Time: f\JOvi'T/lb e \'301Dk 

Test Species: Oncorhynchus mykiss 

Concentration Day of Test - No. of Mortalities Total 
Total Total 

Dead 
Undeveloped/ 

Total No. Exposed 

"~ Lvl-1) Rep Q..S Lb 1.~ 28 'JJlt 3,\":> Embryos/ Un~~d Alevins 
Eggs 

Alevins {:,,. \of)<">rt.v"<A\ \ f\O'f;"\lil.\ 
UV\_M_lL 1 <D ii<.(.) ;IJ\(., () 0 0 7... <"L 11) z~ 

(Oo 2 D 0 fa'i I {) \1-. l 11- ~o 

3 ~ I f) (j I s '.l.. 21-. z~ 
4 D D b 0 0 3 'L ~--t72.l\ \t-...~2?\ 

Lc.,,L{OSSIJL 1 I I u I <2-- ~ I 111 2"( 
!Jf.rO 2 iz_. 1-.. z:o 0 p U) 0 1..0 3v 

3 )_,,... .\1 .:eo p p i) I Ill,.. .-\7-t~ \'v..Yi2S. 
4 f -...'...!.\ n 0 0 ...y q 0 u-v .42.'.J \."--..)o10\ 
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3 
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Tech Initials {'>.- \µ.., l""--- l4..- il<'\/' t;._.. \'1-- \"--' \t\_ \1-V' 

Comments: 

Reviewed by: Date reviewed: ~ - ( b /t (, 
~~~=-~~:..-;/-""~~~~~~ 

Version 1.1 Issued October 6, 2015 Nautilus Environmental Company Inc. 



Client: Teck 

Sample ID: Control 

Treatment and Fish Length 
Replicate 

Imm} 

lof,~j 1 \<Lo 

~ 2 'l-f,D 
3 "l.,,;) ~·J 
4 t-*1 5 

6 ')J,O 
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Total Weight (pooled): 

Number of survivors: 

Number of deformed/have 

Initials: ~ 

Reviewed by: 

Issued: July 17, 2006; Ver. 1.0 

Normal 
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Alevin Test Data Sheet 
Deformities 

Abnormal Comments 

0. h.~A~ A\ lu 
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/ '-\..i>\ k~c.... .2-J.JMJ.. 

Start Date: October 18, 2016 

Termination Date: November 17, 2016 

Date Reviewed: 
~~~~~-+-~~ 

Nautilus Environmental 



Client: Teck 

Sample ID: Control 

Treatment and 
Fish Length 

Replicate 
Imm\ 

COV\"tvo\ 1 {K.0i 

() 2 '2.(.o 
3 \~~'\ 
4 ,q,, 
5 b ,0"1J1'., ' 
6 \ ~.o 
7 -"Jl).. 0 

8 l~-0 
9 l~O 
10 21 _";) 
11 rut~ 
12 'ry_i\,-( 

13 i~O 
14 ·~-0 

15 I~-'\ 
16 ~ ... o 
17 /i')_.s 
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32 
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Total Weight (pooled): 

Number of survivors: 

Number of deformed/have difficulty swimming: 

Initials: 

Reviewed by: 

Issued: July 17, 2006; Ver. 1.0 

Normal 
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Alevin Test Data Sheet 
Deformities 

Abnormal Comments 

D(O 

Start Date: October 18, 2016 

Termination Date: November 17, 2016 

Date Reviewed: kc r It> ( {C:, 
~~~~~-+-~~ 

Nautilus Environmental 



Client: 

Sample ID: 

Teck 

Control 

Alevin Test Data Sheet 
Deformities 

Work Order No.: _ 1_6_11_2_1 _____________ _ 

Treatment and 
Fish Length Normal Abnormal Comments 

Replicate 
Imm\ 

(,01\tKJ\ 
1 ~ v 
2 •-Lo ,/"' 

(, 3 ·1.0_.tJ ..,,/' 

4 <7 l>-S / 
5 w ·~ / 
6 2tD ../ 

7 '?,.r~ut""•, ,/ 
8 j•,o..O ./ 
9 rtt <.;" / 
10 I~.!) ../ 
11 '. s '"') h~ ·~ / 
12 '2J.r~ ,/ 
13 iq-O _/ 
14 '1Ao ~ 15 -Z.,\_o 
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25 J f\-0 J - v' 26 

27 
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34 
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Total Weight (pooled}: 

Number of suivivors: 

Number of deformed/have difficulty swimming: 

Initials: 

Reviewed by: 

Issued: July 17, 2006; Ver. 1.0 

Start Date: October 18, 2016 

Termination Date: November 17, 2016 

~' ft::,l{l Date Reviewed: ______ ...,/'---1 _ 

Nautilus Environmental 



Client: Teck 

Sample ID: 

Treatment and 
Fish Length Replicate 

Imm\ 

C\3V\i;W\ 1 \ ,,..0 
2 WO 

9 3 t'-1. s 
4 '21,,') 
5 i~ 
6 Ll~n 

7 1..0~0 
8 "? j ~" 
9 ·'.Li.u 
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12 '2.J.L/ 
13 t9 .} 
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Total Weight (pooled): 

Number of survivors: 

Number of deformed/have difficulty swimming: 

Initials: 

Reviewed by: 

Issued: July 17, 2006; Ver. 1.0 

Normal 
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Alevin Test Data Sheet 
Deformities 

Abnormal Comments 
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llrl D .'-" 111. 

Start Date: October 18, 2016 

Termination Date: November 17, 2016 

<:~~ .... ¢..iA) 
f u 

re. . i&ff' Date Reviewed: <::::Y-e lo 
------+---

Nautilus Environmental 



Client: Teck 

Sample ID: FR UFR1 

Treatment and 
Fish Length Normal 

Replicate 
lmml 
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4 u.o r/ 
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6 1.L '\"" / 
7 ~.o ./ 
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9 .IQ'("" /,, 
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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 

v bk~ ~\l\.ll 
" 

Start Date: October 18, 2016 

Termination Date: November 17, 2016 

Nautilus Environmental 



Client: 

Sample ID: 

Teck 

FR UFR1 

Alevin Test Data Sheet 
Deformities 

Work Order No.: _ 1_6_11_2_1 ____________ _ 

Treatment and 
Fish Length Normal Abnormal Comments 

Replicate 
<mml 

1 '2J.O J 
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4 .n ../ 
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Total Weight (pooled): L.'):,5 
Number of survivors: 1:. 
Number of deformed/have difficulty swimming: 

Initials: ~ 

Reviewed by: 

Issued: July 17, 2006; Ver. 1.0 

Start Date: October 18, 2016 

Termination Date: November 17, 2016 

Nautilus Environmental 



Client: Teck 

Sample ID: FR UFR1 

Treatment and 
Fish 

Replicate 
Length 
Imm\ 

fOO 1 1'1 .. ') 
c 2 "2£).0 

3 ·1.0-~ 
4 -u>~-S 
5 i !\-0 
6 "2....f ..<.J 
7 '"JS).,,.<; 
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11 \ e; \· <;., 
12 '2.J _o 
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14 '2..o_n 
15 '7J s 
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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 

J 
J 
j 

J 
j 
j 

J 
J 
J 
.J 
J 
J 
,/ 

.J 

.J 
J 
J 
./ 
J 
V' 
/ 
~I 
J 
/ 

Alevin Test Data Sheet 
Deformities 

Abnormal Comments 

o(o 

Start Date: October 18, 2016 

Termination Date: November 17, 2016 

~c- t~lr~ 
Date Reviewed: -----....J{_ 1 __ 

Nautilus Environmental 



Client: Teck 

Sample ID: FR UFR1 

Treatment and 
Fish Length Replicate 

lmml 
1 -,!)<;:/ 
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2 'Ul..O 
3 ~~ 
4 2~ 
5 t'l.'V 
6 

-3J:~ 7 

8 a6, ~ 
9 -.no 
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11 2-l~ 
12 '2A-O 
13 7,,t>~ < 
14 \1_ <I 
15 \ <;,o 
16 t.S-0 
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28 
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30 

31 

32 

33 

34 

35 

Total Weight (pooled): 

Number of survivors: 

Number of deformedlhave difficulty swimming: 

Initials: 

Reviewed by: 

Issued: July 17, 2000; Ver. 1.0 

Normal 
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Alevin Test Data Sheet 
Deformities 

Abnormal Comments 

v \o~{QS.\S 

Start Date: October 18, 2016 

Termination Date: November 17, 2016 

Date Reviewed: d2e,e, • ( (p I ( ~ 
~~~~~+-~~ 

Nautilus Environmental 



Client: 

Sample ID: 

Teck 

GH ER2 

Alevin Test Data Sheet 
Deformities 

Work Order No.: _ 1_6_11_2_1 _____________ _ 

Treatment and 
Fish Length Normal Abnormal Comments 

Replicate 
Imm\ 

too 1 -2.{_:0 ...; 
2 l li-0 J A 3 1£1,.S~ v' '\.lolkc.-1.(_ 
4 µ\.) J 

\ 

5 L}2....:0 J 
6 u~D J 
7 ').LO ..I 
8 ...,,,.,~ _/ 

9 ~ ..! 
10 "2..l-O .,/ 
11 19i_ < .,/ 
12 ?D~o J 
13 ·-it< J 
14 ? l.o j 
15 L.'2....,rn ..; 
16 rSt.£"} .,) 

17 I~ A"'l J 
18 '1_!':1_, ...; 
19 '2.'.:><;:, J 
20 I~~ v 
21 {~:~ J 
22 ~~ 

..; 
23 "")....!).() I/ 
24 'L.,l.tO ..I 
25 '7_f'I,< J 
26 1.0-.S- J 
27 

28 

29 

30 

31 

32 

33 

34 

35 

Total Weight (pooled): 

Number of survivors: 

Number of deformed/have difficulty swimming: ' Io 
Initials: 

Reviewed by: 

Issued: July 17, 2006; Ver. 1.0 

i!uUM.."X 

Start Date: October 18, 2016 

Termination Date: November 17, 2016 

Date Reviewed: ---'Z>'--_V"_-_f r,,,-f-/i"'-(-"-<,.-
1 

Nautilus Environmental 



Client 

Sample ID: 

Teck 

GH ER2 

Alevin Test Data Sheet 
Deformities 

Work Order No.: _1_61_1_2_1 ____________ _ 

Treatment and 
Fish Length Normal Abnormal Comments 

Replicate 

[00 
1 . ., J.O . ./ 

i 
2 'J.,0"0 ' _/ 

3 \ei,D ..../ 
' 

4 '1,b,_ ~ ' ,/ 
5 l~-o ,/ 
6 1r-.D / 
7 1J.fJ / 

8 1.10 ./ 
9 lGt< ./ 
10 

' I 
J) ,/ 

11 ll'.1.o ./ 
12 to. <; .,/ 
13 ?CJ.:'::) ,/ 
14 '°'~ 0 

J 
15 qi_~ J 
16 ".J~"iO J 
17 it\.o / 
18 \Or~ ../' 
19 l~>n ~ 
20 -z_\.o ./ 
21 "7.n D .J 
22 1q • .'.) ./ 
23 'J.D ...0 ~/ 

24 "in~O ·../ 

25 "1...1 .(') ./ 
26 I~,,~ ,,/ 

27 'iC\.S ~ 
28 20-~ v 
29 t 'l.;:; / 
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: October 18, 2016 

Termination Date: November 17, 2016 

Nautilus Environmental 



Client: Teck 

Sample ID: GH ER2 

Treatment and 
Fish Length 

Replicate 
Imm\ 

1 1itt~ 

c 2 '70-('" 
3 Vi. ,..., 

4 ?.J . .? 
5 "7A,n 
6 -u:> .. :O 
7 t5Ln 
8 I~.-< 
9 t 'L.A'i 
10 '"LO_,(" 
11 t~·'D 
12 '?.S,U 
13 W-o 
14 t_,,l\ \ 
15 ,., o_,,f; 
16 !..D-< 
17 '70.o 
18 T 'LJ-'' 
19 "1.-<> ... o 
20 '")n-D 
21 (Q_~ -22 "') 1'\ .o 
23 f(LC 
24 1.J.o 
25 !1'1,,o 
26 l'l ~ 
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 
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J 
, I 

J 
..I 
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v 
v 
/ 

j 

..; 
·./ 

I 

j 
,/ 

v 
../ 

v 
...) 

v 
J 

J 
,/ 

J 

Alevin Test Data Sheet 
Deformities 

Abnormal Comments 

D {u 

Start Date: October 18, 2016 

Termination Date: November 17, 2016 

Date Reviewed:---~-· _·"'_· _r_·b-1/'-1_0_ 
I 

Nautilus Environmental 



Client: Teck 

Sample ID: GH ER2 

Treatment and 
Fish 

Replicate 
Length 
lmml 

lOO 1 ''?D-0 

0 
2 'L~-0 

3 '? i 0 
4 "7 ·"/;") 
5 \~..-0 
6 Y;) 
7 2\.0 
8 "1 [), ~ 
9 W-o 
10 ?,,c;-0 
11 1'i.o 
12 LQ-....0 
13 w.o 
14 Z.f .:';! 
15 ,-,n.:() 
16 ru') . .,Q 

17 '1 D~( 
18 ~!) 
19 '1.0~o 
20 z,t.o 
21 191-0 
22 i"'I n 
23 co."C 
24 I~ .... ., 
25 7n.\ 
26 .., ()/.""1 

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 

,/ 
..../ 
j 

J 
J 
,J 
,j 

.J 
r/ 
../ 
. ./ 

j 
j 

,/ 
v' 
J 
/ 
J 
,/ 

'J 
,/ 
t/ 
./ 

J 
J 

Alevin Test Data Sheet 
Deformities 

Abnormal Comments 

../ "-\ ,o\ \.<se__c... D rl!i .AA. ll 

'to 

Start Date: October 18, 2016 

Termination Date: November 17, 2016 

Date Reviewed:--~--"-· _(_G.J...-(_r b __ 

Nautilus Environmental 



Client: Teck 

Sample ID: FR FRCP1 

Treatment and 
Fish Length Replicate 

lmml 

{00 1 (~...,< 

A 2 ( 4?:..(° 
3 \ ~~o 
4 ( ~-~ 
5 l'\f 
6 '7,.!)_'1;;1 

7 { 9,_ " 
8 i~O 
9 711..,r,. 

10 19,S-
11 ~c 
12 l1.o 
13 "1..D-0 
14 7D£) 
15 "l..i n 
16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

Total Weight (pooled): \, Z-S :5 
Number of survivors: 

Number of deformed/have difficulty swimming: 

Initials: 

Reviewed by: 

Issued: July 17, 2006; Ver. 1.0 

Normal 

J 
...J 

.I 
J 
../ 
,J 

J 
j 
J 
.J 

' J 
J 
J 
...; 
J 

Alevin Test Data Sheet 
Deformities 

Abnormal Comments 

Start Date: October 18, 2016 

Termination Date: November 17, 2016 

Date Reviewed: p e£ · { b ft IQ 
~~-'--~~~"'---~ 

Nautilus Environmental 



Client: 

Sample ID: 

Teck 

FR FRCP1 

Alevin Test Data Sheet 
Deformities 

Work Order No.: _1_6_1_12_1 _____________ _ 

Treatment and 
Fish Length Normal Abnormal Comments 

Replicate 
tmm\ 

!00 1 '"J~I'\-~ -......; 

~ 2 l~~'f J 
3 ?-0-'0 ../ 
4 (~.i) ...) 

5 \1-o J 
6 lG·O J 
7 ~ ../ 
8 ( <t-'D .J 
9 t~u J 

10 <J..D ....... 'll ,/ ·d ./)I ks-~Q. 
11 "f_t\-0 J I 

12 l'-1r0 j 

13 1'9!. <" / 

14 r~s: / 
15 I~ C ../ 
16 . ' J ""-"' ,,,..... 
17 ~-~ J 
18 l°l:D ../ 

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: ·I {o 
Initials: 

Reviewed by: 

Issued: July 17, 2006; Ver. 1.0 

Start Date: October 18, 2016 

Termination Date: November 17, 2016 

~d!Jl'\l\Q, 

Date Reviewed: ?;tc · ifo//!o 
I 

Nautilus Environmental 



Client: Teck 

Sample ID: FR FRCP1 

Treatment and 
Fish Length Replicate 

Imm\ 

\00 1 'JJ.l) 

c. 2 iai. 5. 
3 '"2..D"'U 
4 t}j). < 
5 

6 

7 1,..0 
8 '?1).(' 
9 '1..J .() 
10 fQ0 
11 ?il:) 

12 FQ,-f 
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: 

Number of deformed/have difficulty swimming: 

Initials: 

Reviewed by: 

Issued: July 17, 2006; Ver. 1.0 

Normal 

J 
.j 

J 
./ 
J 
J 
./ 
J 
J 
J 
J 
_/ 
./ 

Alevin Test Data Sheet 
Deformities 

Abnormal Comments 

of o 

Start Date: October 18, 2016 

Termination Date: November 17, 2016 

Nautilus Environmental 



Client: Teck 

Sample ID: FR FRCP1 

Treatment and 
Fish Length Normal 

Replicate 
Imm I 

(00 I 1 

?~ \) 2 f C 
3 (t;,, J 
4 (Q.\ j 
5 i.r..o j 
6 

,, 
1:0 ./ 

7 (t ~~- / 
8 'lA <::' _./ 
9 '2..0-0 J 
10 'v-n I 
11 4704' I 
12 2D-0 / 
13 ?D."\ / 

14 ..., i., "") I 
15 

16 

17 

18 

19 

20 

=D 
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 

Alevin Test Data Sheet 
Deformities 

Abnormal Comments 

o (o 

Start Date: October 18, 2016 

Termination Date: November 17, 2016 

Date Reviewed: 

Nautilus Environmental 



Client: 

Sample ID: 

Teck 

GH FR1 

Alevin Test Data Sheet 
Deformities 

Work Order No.: _ 1_6_11_2_1 ____________ _ 

Treatment and 
Fish Length Normal Abnormal Comments 

Replicate 
fmml 

[OO 1 W-< J 
A 2 f91,j v1 

3 'J9·0 J 
4 •,J.'<...~ 'a.\·~ .J 
5 i !\, <;" J 
6 '1 OJ? v' 
7 frin J, 
8 2,,i.,,,"") -../ 

9 ( <?i c .J 
10 2,l.O .../ 
11 "'>A':>...,") ../ 
12 -z..l ._.!\) ../ 
13 '7.-0,0 v 
14 {jo}i> v' 
15 -?r. :? ./ 
16 '7.,,0 ...Q ,/ 

17 1<1~~ ,/ 

18 ? ... ...:::: v' 
19 '2\ .;') .J 
20 "'7,,,").Q J 
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. o 

Start Date: October 18, 2016 

Termination Date: November 17, 2016 

Date Reviewed: __ D_u_._fG-l{f-'f'-(,-

Nautilus Environmental 



Client: 

Sample ID: 

Teck 

Alevin Test Data Sheet 
Deformities 

Work Order No.: _ 1_6_1_1_2_1 _____________ _ 

Treatment and 
Fish Length Normal Abnormal Comments 

Replicate 
Imm\ 

(00 1 l'L"'>~ .j 

i 2 '1.o.:S ../ 

3 1'1!'(") v 
4 {a;J) J 
5 "'l.()..o v 
6 );:>~ J 
7 L.i~ J 

8 'Z.Q1<"' .,./ 

9 ,., ;:-,,(., /,) ..,I 
. 

/ tit] ..... 

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: 

Number of deformed/have difficulty swimming: 

Initials: 

Reviewed by: 

Issued: July 17, 2006; Ver. 1. O 

Start Date: October 18, 2016 

Termination Date: November 17, 2016 

Nautilus Environmental 



Client: Teck 

Sample ID: GH FR1 

Treatment and 
Fish Length Normal 

Replicate 
Imm\ 

too 1 11-0 .J 

t. 2 iq,Q v 
3 14..t) .J 
4 1-( '\ ,/ 
5 n .. ') ./ 
6 I i ,,....,, J 
7 (~ ~' _/ 

-
"0(-"""" 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): 0-b\ -5 
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: __ O_c_t_o_b_e_r _18~,_2_0_1_6_ 

Termination Date: November 17, 2016 

--.(..QC • {6/,/b 
Date Reviewed: .U ------+---

Nautilus Environmental 



Client: 

Sample ID: 

Teck 

GH_FR1 

Alevin Test Data Sheet 
Deformities 

Work Order No.: _ 1_6_1_1_2_1 ______________ _ 

Treatment and 
Fish Length Normal Abnormal Comments 

Replicate 
Imm\ 

1 '?A"A~0 'J 

II 2 ")A,,. 0 .J 

~ 
J 
J 

5 '1"" j 

6 lq.o / 
7 t <l;-0 j 
8 -zo..s. ./ 
9 l9i 0 J 
10 I <1 0 J 
11 .,~ J 
12 1.-0.;,~ .J 
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: 

Number of deformed/have difficulty swimming: 

Initials: 

Reviewed by: Jc-1u_ 

Issued: July 17, 2006; Ver. 1.0 

Start Date: October 18, 2016 

Termination Date: November 17, 2016 

'/\ec, 1(1 
Date Reviewed: __ .,,__,_, ____ _,1;.-/-i!(l_ 

Nautilus Environmental 



Client: 

Sample ID: 

Teck 

GH ERC 

Alevin Test Data Sheet 
Deformities 

Work Order No.: _ 1_6_11_2_1 ____________ _ 

Treatment and 
Fish Length Normal Abnormal Comments 

Replicate 
Imm\ 

too 1 {1 <" v 
2 1 ltS.,5 .j 

~ 3 lQ-10 J 
4 ~-D ./ 

5 1t<s .j 

6 t 16 .. S' ../ 
7 11,'Z> ./ 
8 (£1.5 J 
9 { ~-;:) .J 

10 ~9c:J .J 
11 (<::tn J 

12 
") ""'-'"' ../ 

13 I eo.c- .J 
14 <Rf;. ./ 
15 '1 {}/;) J 
16 l"lQ J 
17 (~~Q J 
18 1q _/), J 
19 lf ~.:<" .J 
20 fl ?.,.~ ..,/ 

21 tli.o .J 
22 r'X. v ..) 

23 "]_I)./) J 
24 \1_-0 ..I 

25 I Pi~,-f ./ 
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: October 18, 2016 

Termination Date: November 17, 2016 

Date Reviewed: __ .::;;;i>_e.._c_-_{ 6--!-(f_&_ 

Nautilus Environmental 



Client 

Sample ID: 

Teck 

GH ERC 

Alevin Test Data Sheet 
Deformities 

Work Order No.: _ 1_6_11_2_1 ____________ _ 

Treatment and 
Fish Length Normal Abnormal Comments 

Replicate 
tmm\ 

too 1 l ~/() v 

~ 
2 ( 1.'I:) v 

3 qf, v' 

4 v 
5 1~< ..J 
6 ~ J 
7 l~.a .J 
8 t<?.o J 
9 i'i/O ..I 

10 '2"°~ J 
11 1J-~ ..,; 

12 1~< v 
13 fLr J 
14 iCl Z) J 
15 \'1.~ I 
16 l''l 1E j 
17 i:C .< (' J 
18 :ri a ./ 
19 I c;,, 10 J 
20 I ~~..0 ..I 
21 {1-~ J 
22 '20-0 ...; 
23 "').\"\"' ./ 
24 f5Lo v 
25 r'L.:) v 

I 26 !~~ '\) 

27 £,.D~u J 

28 rn c- / 
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: October 18, 2016 

Termination Date: November 17, 2016 

Date Reviewed: 7) Q_L • f b /{ b __ ___; ___ _,_;...; 

Nautilus Environmental 



Client: 

Sample ID: 

Teck 

GH ERC 

Alevin Test Data Sheet 
Deformities 

Work Order No.: _ 1_61_1_2_1 ____________ _ 

Treatment and 
Fish Length Normal Comments 

Replicate 
lmml 

{00 1 '21 ~ J 
t, 

2 \ '1. {"" v 
3 Z,00 .J 
4 "i\,-0 ... J 
5 '7Pve J, 
6 

~ 
./ 

I J 
8 ,, ~-;:) J 
9 \<.\.o j 

10 ?~,o J 
11 l'lr' j 
12 ?.A\" ,/ 

13 '1...0-0 
.,,/ 

14 70....0 .I 
15 i&O I J 16 

17 ltf /..'.) .J 
18 I~"'° j 

19 '1..-o~ J 
20 

~ 
J 

21 J 
22 ,..,, 

v 
23 '° J 
24 ?.0-v J 

25 ?ti(' J 
26 W..o ,/ 

27 {C{,' •J 
28 ,, i _') / 
29 

30 

31 

32 

33 

34 

35 

Total Weight (pooled}: 

Number of survivors: 

Number of deformed/have difficulty swimming: D{O 
Initials: 

Reviewed by: 

Issued: July 17, 2006; Ver. 1.0 

Start Date: October 18, 2016 

Termination Date: November 17, 2016 

Nautilus Environmental 



Client: 

Sample ID: 

Teck 

GH ERC 

Alevin Test Data Sheet 
Deformities 

Work Order No.: _1_6_11_2_1 ____________ _ 

Treatment and 
Fish Length Normal Abnormal Comments 

.Replicate 
tmm\ 

lOO 1 f°t .() 1../ 
\) 2 ~-'D ....; 

3 ~-';) j 

4 Q.;> .1 
5 

~ 6 

7 ') o.,.;) J 
8 f~ ~O .. / 
9 ,,,,_"" .J 
10 '6io J 
11 "\f>_~ '.] 
12 { R.<:' H 13 t '),:.:;:) 
14 I Ci.'("' ..,; 
15 1't; /""; J 
16 \~ 

j 

17 ../ 

18 Wi-" J 
19 I <L":'\ J 
20 1"'-C J 
21 tA_O J 
22 {!£...,,.,, J 
23 {Q,..( J 
24 

~ J 
25 J 
26 ,,, ""...,., J 
27 l-0-0 J 
28 .., '""'·-" J 
29 ") $':r-..:c::.. ,,/ 
30 

31 

32 

33 

34 

35 

Total Weight (pooled): 

Number of survivors: 

Number of deformed/have difficulty swimming: v( O 
Initials: 

Reviewed by: J&L 

Issued: July 17, 2006; Ver. 1.0 

Start Date: October 18, 2016 

Termination Date: November 17, 2016 

Nautilus Environmental 



Client: Teck 

Sample ID: EV HC1 

Treatment and 
Fish Length Normal 

Replicate 
Imm\ 

too 1 '10-0 ..J 
A 2 I t\....o .J 

3 U~O I 

4 drc::> ,/ 
5 -it'-c J 
6 '2.D~ ..(--- J 
7 -71,0 .J 
8 -Z,O.~ ./ 
9 I q~o j 
10 ( .'!; ~ '\:;: / 
11 H .'\ J 
12 "Z- ~D j 
13 <],{]SJ J 
14 t<i. s J 

I 

15 \'i,\ ,j 

16 1'1q'.) I 

17 l 1,, '\: I 

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: Ve 

Reviewed by: JC~ 

Issued: July 17, 2006; Ver. 1.0 

Alevin Test Data Sheet 
Deformities 

Abnormal Comments 

./ nt:I o L .. ,..1_;1 

' 'I 

\ I ' 

Start Date: October 18, 2016 

Termination Date: November 17, 2016 

~i \1!..t .. .J ,) +o.11 "Ill) k-f- u j) r~~( 
' \J 

Date Reviewed: Pt:-c · l~ /t b 

Nautilus Environmental 



Client: 

Sample ID: 

Teck 

EV HC1 

Alevin Test Data Sheet 
Deformities 

Work Order No.: _1_6_11_2_1 _____________ _ 

Treatment and 
Fish Length Normal Abnormal Comments 

Replicate 
Imm\ 

top 1 l~s .J 
tj 2 '?b<O -../ 

3 rq-o J 
4 "/,.-l:.LO J 
5 "2-0-.$ .J 
6 I~(,) v 
7 

1 i71~D 1./ 
8 dl.. \ J 
9 Via:i J 
10 ici~ t' J 
11 ~,o-0 j 

12 140 J 
13 \ i_n .; 
14 IS-o v <::.,kortPMJ -fll..(\ 
15 I 'i-o v i 0 r-AD~t '> 
16 I' -~ J 
17 ttl:) J 
18 I \r -..\ ,/ 
19 ili.O J 
20 fll-'U v' 
21 r11. c v 
22 1~-' 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: 

Reviewed by: 

Issued: July 17, 2006; Ver. 1.0 

Start Date: October 18, 2016 

Termination Date: November 17, 2016 

'V ,.,f LrO.al' l)~b-Q 
I \ 

Date Reviewed: __ ..c./J __ ,___c_· -_{_".J-/_/_lo 

Nautilus Environmental 



Client: 

Sample ID: 

Teck 

EV HC1 

Alevin Test Data Sheet 
Deformities 

Work Order No.: _ 1_6_1_12_1 _____________ _ 

Treatment and 
Fish Length Normal Abnormal Comments 

Replicate 
Imm\ -

too 1 Ho--S- / iat~ ~-l\ 
c 2 14.S .J 

3 LI D .J 
4 ....... _~') J 
5 '1..!). r<'> .j 

6 rQ/.'I; J 
7 •• j '~.if"\ .. :C 

8 ;G~ j 

9 r·tlo ..I 
10 {h.;:, J 
11 '?!)-,('' J 
12 1~( .J 
13 20/U J 
14 1,51- 'S J 
15 ra .< ...; 
16 1'7 '(' J 
17 No / 
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: 

Reviewed by: 

Issued: July 17, 2006; Ver. 1.0 

Start Date: October 18, 2016 

Termination Date: November 17, 2016 

Date Reviewed: ----"'2)=--e_c_-_i &_· ,_/_(_(:, 

Nautilus Environmental 



Client: 

Sample ID: 

Teck 

EV HC1 

Alevin Test Data Sheet 
Deformities 

Work Order No.: _ 1_6_1_12_1 _____________ _ 

Treatment and 
Fish Length Normal Abnormal Comments 

Replicate 
lmml 

tOtO 
1 i!i l!J J 

p 2 1n../..J J 
3 ("\ ~ J 
4 1,,1,0 ,j 
5 

~ 
.,; 

6 J 
7 .I 

a !7 .I .CJ J 

~ 
J 
v 
/ 

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: 

Number of deformedfhave difficulty swimming: 

Initials: 

Reviewed by: 

Issued: July 17, 2006; Ver. 1.0 

Start Date: October 18, 2016 

Termination Date: November 17, 2016 

Date Reviewed: __ :O_._ee.... __ · _f (>
7

/i_I {:,'-"---
/ 

Nautilus Environmental 



Client: Teck 

Sample ID: 

Treatment and 
Fish Length 

Replicate 
tmm\ 

{00 1 (<.o.0 

A 2 t.D,.~ 
3 l~-0 
4 19-0 
5 21.o 
6 "l,\/~ 
7 ? ,.').:$ 
8 '?,,! ~ 
9 2.1/..) 

10 '?_f .<:) 

11 { ''L (" 
12 1 r-,_-{"' 

13 "2-0.. (" 
14 ')_I"\ IQ 

15 

16 

17 ,.,n '( 
18 'l.t' 
19 no-0 
20 ?_D () 

~\:O 
22 'Z..i. < 
23 u-s 
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 

J 
,/ 
I 
j 

.../ 
l 

,/ 
~J 

i 

.,j 

..J 
J 
..J 

/ 

v 
J 
..J 
J 
J 
,) 

Alevin Test Data Sheet 
Deformities 

Abnormal Comments 

v lt4Ji.,,,rtJt«ii\ 

1 I ' 

Start Date: October 18, 2016 

Termination Date: November 17, 2016 

\. °'- l. l, c,.lr,.,oj"-f p N_C~ .fl!..)~'" .~ik~ 
v I , 

Nautilus Environmental 



Client: Teck 

Sample ID: EV MC2 

Alevin Test Data Sheet 
Deformities 

Start Date: October 18, 2016 

Termination Date: November 17, 2016 

Work Order No.: _ 1_6_11_2_1 ____________ _ 

Treatment and 
Fish Length Normal Abnormal Comments 

Replicate 
Imm\ 

1 1-i~s J 
11; 2 I'\. ,,,_. . " "' 

3 bo.-;"'J J 
4 ·1..-.o·D J 
5 ·1~ .~ ii 
6 f\1 A " 7 -u.o j 
8 "L\<> ...I 
9 'Ul~O .) 

10 ~z.f;;..! ....) 

11 1..-0- l'i j 
12 '2.o-'"' 

_; 

13 ~.<"' J 
14 (Ci. -t;' J 
15 ko-0 J 
16 ?J-Z» J 
17 1-0.. "'\ ./ 
18 11~<0 J 
19 ?--1 ..-('; ,./ 

20 '2 .LI."""> v 
21 w.< \) 

22 f@-0 J 

23 1'1'. ~ ./ 
24 '21.fJ / 
25 lb~ tr v ·.~ST• E A" lo .c . .... -~- 1 °'-w 
26 r\o,~ v l.nf'A1:1f!J.c ~- C•9--\ ,J;)"' ~.J.. ,J !!Jl_'l\;~,,... \-t\../ 
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 Nautilus Environmental 



Client: 

Sample ID: 

Teck 

Alevin Test Data Sheet 
Deformities 

Work Order No.: _1_6_1_12_1 _____________ _ 

Treat 
Length Normal Abnormal Comments 

Rep lie 
lmml 

tOO 1 IC!," ,/' 
(, 2 V> .~ ,./ 

3 t.IS ,.,/ 

4 11· 0 j 
5 1..1·5 / 
6 ''t / 
7 ,9.0 J 
8 1.1.t; / 
9 1~.; / 
10 19,,) ./ 
11 2,.1. 0 vi 
12 1,.l,,O / 
13 ~ ~. 0 / 
14 1,-l, ~ / 
15 ,q." 

~ 16 "'2--1.'S 

17 a~.S 
18 ·v:i .. f ./ 
19 1.::11' '.\) ./ 

I 20 'i.q. ti ./ 

~ / 
J 

23 ''Lil•~ ,/ 

24 \ll." ./ 
25 1!).) ,./ 

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: October 18, 2016 

Termination Date: November 17, 2016 

Nautilus Environmental 



Client: 

Sample ID: 

Teck 

EV_MC2 

Alevin Test Data Sheet 
Deformities 

Work Order No.: _ 1_6_1_12_1 _____________ _ 

Treatme~ Length Normal Abnormal Comments 
Replic 

Imm\ 

toO 1 10''' ../ 
9 2 -i.o ~>:> / 

3 
'-'· ':> ./ 

4 -i.nS \I 
5 ).iJ, \\ / 
6 ~¢~, ./ 
7 l~ / 
8 ~"-!!JS / 
9 tq.s ./ 
10 1.-1.s J 
11 ·v.r / 
12 °'.!"'' J 
13 '}.i>-~ ,/ 
14 ~i-1. 0 .j 
15 19;::> / 
16 ..._1,;:; ,/ 
17 )....\.(, ./ 
18 1..'"l·5 ,/ 
19 IC!•"" ~ 

~ 
,/ 

./ 
22 ,_\,'!> ./ 
23 "')..()·~ / 
24 ""'(). '.) v 
25 ,q .<) ./ 
26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

Tota! Weight (pooled): 

Number of survivors: 

Number of deformed/have difficulty swimming: 

Initials: 

Reviewed by: 

issued: July 17, 2006; Ver. 1.0 

Start Date: October 18, 2016 

Termination Date: November 17, 2016 

Date Reviewed: ---'~~~::..:L=· :....'_(:...' b;,...r..:._b_ 

Nautilus Environmental 



Client: 

Sample ID: 

Teck 

CM MC2 

Alevin Test Data Sheet 
Deformities 

Work Order No.: _ 1_6_11_2_1 _____________ _ 

Treatment and 
Fish Length Normal Abnormal Comments 

Replicate 
lmml 

tOo 1 I q, \1io ../ 

A 2 I q ,o J 
3 1 0 ,0 v 
4 / 

"?.;)>~ J 
5 ~1;:. J 
6 ~.,_.a ,/ 
7 t ~.s J 

8 "L 1-~ J 
9 ,_,,,<! / 

10 i-1. ') -/ 
11 ..,, ~ '':) 

v 
J 

12 '"'::,.."l.."~ ./ 
13 ,. l, 0 ./ 
14 i..O·S' -../ 

15 i Cl' 'i) j 

16 v.~ ./ 
17 1.:o >{' J 
18 "!,...\.O J 

19 1...1." ./ 
20 i.,i.;) / 
21 "').. 1.} I/ 
22 '1,l,0 .,/ 

23 "j_,1 • "" ./ 

24 l :;i.. Q v 
25 i '\. ~ / 
26 It.< ,,,/, ( r>'d~f!J I 

27 \(,di v' L»rd:i{\s, 
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: October 18, 2016 

Tennination Date: November 17, 2016 

v d"- !ttl tde .... e, 
I 

Date Reviewed: 1:J e,l. · ( (:;ft & -------i--

Nautilus Environmental 



Client: Teck 

Sample ID: CM MC2 

Alevin Test Data Sheet 
Deformities 

Start Date: October 18, 2016 

Termination Date: November 17, 2016 

Work Order No .. _1_a_1_12_1 _____________ _ 

Treatment and 
Fish Length Normal Abnormal Comments 

Replicate 
tmml 

1 11--0 ./ t (!,J..,.\ t.\ \ ~ d e4ovvv•,-\ "!' ;. \,{;...~ Soi"'(.,, 
(oo 

2 1.-0·~ .J I 

i 3 "Li)~) " 4 Ul·~ . ...; 
5 I ti·:> J 
6 "}~' ·' v 
7 .., \ .$" -J 
8 .., l-°' J 
9 \ 1\6 / 

10 1~\ ...:> I 
11 \'l-i,~ .; 
12 \CLO .J 
13 1.L\ .J 
14 ·n_,o ./ 
15 ._, ,, ...; 

16 .,,, ·" ,/ 

17 1) ,IJ 
,/ , 

18 '1. 0 ,;) ,/ 

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 

Initials: 

Reviewed by: 

Issued: July 17, 2006; Ver. 1.0 Nautilus Environmental 



Client: Teck 

Sample ID: CM MC2 

Alevin Test Data Sheet 
Deformities 

Start Date: October 18, 2016 

Termination Date: November 17, 2016 

Work Order No.: _ 1_6_1_12_1 _____________ _ 

Treatment and 
Fish Length Normal Abnormal Comments 

Replicate 
lmml 

1 2..a-'S v 
1..00 2 1-;}·"' J 

(.. 
3 t.:I ,;, .../ 
4 -:>J:). ~ J 
5 (....~~~ ,/ 
6 1...~,s~ J 
7 1..->..,Q J 
8 \Ci.-.:> -J 
9 \b-~ J 
10 , oS I 
11 R_O,~ 

~ / 
12 ,q_s ../ 
13 1.. L-'> ,/ 
14 ·t.1.~ ../ 
15 1~ .. ~ J 
16 

/ ./ '"L. l -1 
17 "\...{),~ .../ 

18 1_1.0 ./ 
19 / 

.../ ·z_" ·.l 
20 "1-0 .o .../ 
21 ')..Q·:; J 
22 I G .5"" / 
23 i =1.0 J '-iellt. ~o. ~ -e.d. ~ <i i}f1 ~ Ted I -P."' , j?o.,/el.<:>iv 
24 l ~;s; J l1 01 Ii.< t.. t -tJ @ ,.,...,'Jti~·.-i .w. -f (}.ii .c · ,_ ~CA.I" {,,;,J .. 
25 • ' ( 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

Total Weight (pooled): 1..\ ~) 
Number of survivors: 

Number of deformed/have difficulty swimming: 

Initials: 

Reviewed by: Date Reviewed: 7J 12.L: • ((:,Ir & 
------+--

Issued: July 17, 2006; Ver. 1.0 Nautilus Environmental 



Client: Teck 

Sample ID: CM MC2 

Treatment and 
Fish Length 

Replicate 
Imm\ 

1 -u~Q 

lOO 2 'l l\,.{ 
9 3 1.,\ .» 

4 .l.~ 
5 -;_\ '~ 
6 1,...\ • ~ 

7 1..-1 \ s:-
8 \ l\ . .< 
9 ,,o. \) 
10 2-'' f 
11 ,.,,,o 
12 1.... \ .<> 

13 ;.,iS 
14 ,p:;' 

15 ,_1.0 

16 
_..., 

vO,~ 

17 l,.':> J( 
18 ,.,,.~ 

19 L.b-~ 
20 1.- t, 'I) 

21 -1~\,<> 

22 'l... \ ";) 

23 
,, 

J., (.. \ 

24 ---,.,.o..::i, 

25 t~· r 
26 r~.:> 

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 
I 

,/ 
•J 

,..) 

...} 

v 
-.) 

v 
../ 
J 
J 

I 

..J 
._; 

J 
.....; 

v 
J 
v 
...J 
v 
J 

v . ,/ 
~ 

/ 

Alevin Test Data Sheet 
Deformities 

Abnormal Comments 

..,/ ...fJ {/.._.A-t-. fa. \I . 

Start Date: _...:O...:c:..:.to"-b'-"e_r_1~8,'-2_0_1_6_ 

Termination Date: November 17, 2016 

'11~~ flit. *'de•-...~ 
../ f)e .... 1 -t ... u fo' ' . rCI+~ 1 .i..il!l.I -6lil;P•'I.._, e W""I '-i 

! I 

;'\ 

Date Reviewed: __ l-J_u:-__ ---'-l-'-I0-1~'-"/-b_ 

Nautilus Environmental 



Client: Teck 

Sample ID: LC LCDSSLCC 

Treatment and 
Fish 

Replicate Length 
lmml 

1 1J;.) ,{,> 

tQ\) 2 l.A,~ 
~ 3 1;;»~ 

4 '-l!t 0 

5 ~l--h I) 

6 J....1.,'-' 

7 1 .. J ,I> 

8 \'t.•3 
9 "1,..l ·" 

10 '\ l\, (" 
11 1..1.,S' 
12 1..<>·'J 

13 )...\, ~ 
14 ,,. "'" 
15 ).I) > .~ 

16 ·1..- \. 0 

17 ,o,.r 
18 °lA•( 
19 '1...1.-·i> 

20 I ":t·l 
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 

J 
... / 
J 
J 
J 
J 
j 
J 
../ 
,/ 

./ 
J 
./' 
./ 
,/ 
./ 
/' 
J 
/ 

Alevin Test Data Sheet 
Deformities 

Abnormal Comments 

/ .e.cl~~. Lon:J.t>iii 

Start Date: October 18, 2016 

Termination Date: November 17, 2016 

fo.a.:l"<I d-f.~F~;d(/ 
I 

Date Reviewed:_£)_. _e_c_· _lf.o-+-ji_il __ 

Nautilus Environmental 



Client: Teck 

Sample ID: LC LCDSSLCC 

Treatment and 
Fish Length 

Replicate 
Imm\ 

1 1.,\ 'i) 
CG'D 2 1,"l., .o 
b 3 ''.'I.I·.\ 

4 1--1 • ~ 
5 

'"" 0 
6 'I-( ,iJ 

7 "LI,<.)~-

8 1tt.ff 
9 \Cl.{ 
10 ,.,,.~ 

11 v.-i I 'l..r 
12 10 • .s 
13 \ 0. ~ 
14 "LI,~ 

15 ~ .... l\,.-.ll> 

16 1_11." 

17 ~v\. _, 
18 ~<.,;1,...·::> 

19 '1,f.o 

20 \q.o 

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 

.J 
-::) 
...; 
J 
../ 
7 
J 
J 
,/ 
J 
J 
J 
./ 

·./ 
..,/ 
·../ 
../ 
J 
7,. 
../ 

Alevin Test Data Sheet 
Deformities 

Abnormal Comments 

Start Date: October 18, 2016 

Termination Date: November 17, 2016 

Date Reviewed: ?J e C • f (//,6 
~~~~~~--11-'--

Nautilus Environmental 



Client: 

Sample ID: 

Teck 

LC LCDSSLCC 

Alevin Test Data Sheet 
Deformities 

Work Order No.: _ 1_6_1_ 12_1 _____________ _ 

Treatment and 
Fish Length Normal Abnormal Comments 

Replicate 
lmml 

1 l-i-0 ,/ -/<:>!1.. ro."' 
tOO 2 "')...1-'<l J ' 

c 3 L..t ,( / 
4 -U..·~ J 
5 ;. 0,' ~ J 
6 ~J-~ .J 
7 t.1-• ./ 
8 ·.J,S . ./ 
~ 1 .. h \;) ./ 

10 1..1 ·,;) ..,/ 

11 'Z,J.O .../ 
12 '7 1- 0 ./, 
13 ·;_'{>. _'( ,/ 

14 7_0."" J/ 
15 itt."' ./ 
16. 

17 

18 

19 

20 

21 I 
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: October 18, 2016 

Termination Date: November 17, 2016 

~ d'e.. ..... 41\ 

Nautilus Environmental 



Client: Teck 

Sample ID: LC LCDSSLCC 

Treatment and 
Fish 

Replicate 
Length 
lmml 

1 
" \ 'Q tqo 

2 "!..I, ( p 
3 L.\,O 
4 i-Jj.'-"" 

5 L-h'C 
6 1'1.< 
7 u.o 
8 7~.s-
9 .., 1,~> 

10 \t'to 
11 '1_..Z>·i:' 

12 ;.q, c 
13 'V)•.Q 

14 -,_,1,0 

15 1 .. ,1,0 

16 \~.( 
17 7 \'I) 
18 1_.~ .. ( 
19 \ q. \1 

20 "'!J, t) 

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 

J 
....! 
.J 
J 
v 
J 
J 
J 
J, 
....; 

v 
..I 
.J 
.,J 

v 
.J 

J 
J 
v' / 
/ 

Alevin Test Data Sheet 
Deformities 

Abnormal Comments 

o/o 

Start Date: October 18, 2016 

Termination Date: November 17, 2016 

Date Reviewed: __ /) __ e_.c_·_(ro-!/""'(,.:.:fj;:...._ 

Nautilus Environmental 



Client Teoc. ........._ ____ _ 
W.0.#: \b\11...\ 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 

\/e~l6r a ott,,i'.i{[b too ().('., $ D·r1 q "'--
0·1- tO'G ~~ 

- i;o 1-·3 ·+.<; +1Ulff.-i LO t.+ 1'.1-·flb lt.\l S"O q.1 t&4 :s 
C..JL&12.L ()(, "\ \f tr b ··::i .. ;;Y1.i+ ':ld<:l l~b So 8<) ltb 
F(l_f-Wi Cl6t\'1-//b la·~ lo. s- ll-01,,, to© <;. g CR.O 

OJL FV-1 Cl'"t\1-(f f, q.s q. i- (,gt, !oCD S'-1 ~(0 

a_\\ .. GU o<itflf((, 1-- 8 2·0 \~I, C\'· I (tl.;;*<St-

Bf ...-\\Ci 0Gk \"tfll fo·~ IO·{;, Z-04 l oCD If,~ ~Ao 

01-11'•1\U,.. 
J, ~·8 .•D '1L to© s-.o )Oo 

n\t\., M{.1, oC{\'.J-{{b I g, it 8·b lb\\- ID0 1,8 -~go 

t,c,._uoS~UL Ol-t\'.f{I\, · .. .,1 'v q. 3 q.s l&2..- fOQ) 8'· 1- gq.-o .,/ 

Oe11wr tll"\:tS ! lo O<,H,) /IL l{\JQ (J• 5 <H) 1t l~ '~l·o to lfl.., 

(it_U~i I ~-& :f .. l ,,() 
<;°{) 'i ·t) l()O 

t.M'\ .. <:;(l.2.. ::r .. () 1-- 7. t"Lt S'o ct-~ ttllb 

RtHct'i q.1-( '\.-:'.\- f Rt.. {O© S"-1 <;'('() 

C.H.,. f9-:i ~-L '1·5 t.\-0 10 v £".3 S:rn 
CiH~ 'ti... ~~'4 'T.5 1qo r;o '\ ·l. ti4 
w .... ttc1 (.l{ ,8 to.< (lilO so~''" ~4- 180 -
&v .,A\J\Ct_ ~-\ :f-l.\- 1% <)o~ IS". g -5.11.J 

iici,, t\ .. ) q .. ,, (gb )O~iA. :ti· :t- U1>4-
L'-,U.CSSLCL '..:;,,! 

·\JI Q.o t\- 7.... l":tb l 0 (!.) 4-6 l,f.bo \!.I 

Reviewed by: Date Reviewed: Jh..c - (i //k 
~--------11--"-~--~ 

Version 1.1 Issued July 28, 2016 Nautilus Environmental Company Inc. 



Client: f etK ------
W.0.#: lbllt-l 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 

'i)('.Ll\\.1:..{ AiJ\r3{l6 µUV)/(~ LOO o·S -0, I. If too o«!( 0\ \'A--

w.-,v..ri::t 11.JOV t/(b lvD"lf'!J/(b S'o 9-· "2... "':t·J V·\:1..- t;-0 &~l 11-1-

r,.r\-ei-i. I 
~-L\- -::}-v{,. \ Lll\ S'o R-o !Go 

j:P,_ (1C(ii q.e /o•o lC\1- ,\QC) 5·1 Sta 

C..H. R7-:i q,q L~·2- l"\1.. 10© 4·3 4'.1it> 

&i\'\-f.~ ".}') -::r ·'1 1Lt8 S:Q J:z. .. -::}- 2-S 4-
i;;V-tlCi q .. 8 {k.i•t:i l"\ 1- s:o l=l- ·b 05"2.. 
€\.!_Ma l1. 4- ?r \ 11.b $'0 9.1- \G( l\-

CIV\...MCl .... q.o "H 11-g s;o 16· L\ 3?..8 
LC l.COS.S u:(... <-!) .Jt '>:./ ~-4 °t·S (OG:, f1JJ0 '+ <J 1.(-00 

l)~l,o( ~viffli;, AJ)Vfl\ fib ioo 0. ;;r\£,...(, 0· 1- s coo O· 't "=t 

fiZ. _ \l \iL i ~1.XNiO/li.;, \ 9.J &·o 1'· \ \'10 S'O 8· z_ lh4 

C.~atl I ~'2. ·+·4 iiw So q-,q lS& 
~\"\-~ '1- '& '1-·6 lu.R S"O 11·"..l.M-\Cl.. J.)L\. 

01~\"\C-1 (O·Z... lO· lf ;)00 S"o r~i... 'jb4 

E:'1 .. M(;'L 
'· 1- C:>9 \':io >o l0·2 JOL{-

CMA_M..c.1- e-' &·1- \1o S"n lb. 8 3»6 
(.C_W)$))_CC.. q.'t ~-6 LN (0\D '+·I 1*Lv 
~L~H IO .. o (o.) \C\ll. 10C9 L+· i- 41-o 
~-fV-c'.~1- ,[..I '.JI -~ lo. 3 ln-c '.).00 100 ""--~<).) ""'~S31> ·~I/ 

Reviewed by: Date Reviewed: "":;/) c.£ • l 1-- /f )o 
-------+,~------

Version 1.1 Issued July 28, 2016 Nautilus Environmental Company Inc. 



Client:-'1'"""tt.:_\L ____ _ 

W.0.#: l~\\1,\ 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) (nil) Used (ml) (mg/l CaC03) Technician 

vtt\<\l<>1 l\f.l\Jllo Itta Nov1~n1o \;\9 ti 0-3 (.). 4 7-- {Ob (). ~· ~ \ll,... 

\'.fL.-IAW-1 l\J19V !S i!v )O 4--& ~"' l"f\,. <:;o ':}·!.. l)•t 

4\'LF;µ e. Q 8·2. l~b S'o ".f-.. c ti.I 0 

Rt~u;P·1 lO·+ {O. O\ 'llO totP ~it S'.\" 
G1\·t f1t1 I 'ii· ';:\-- lO· '1 ~w to© lf. 4SO 
Gi\·\_t~C 8· -0 Pr'L. ~ ~.s.rou. \·'" I Su 

t;;v.,,,H.c.1 (0. s to.-8 ·.w4 ioW ·; .. ( ~<o 

{;.kl'v\,C.{., ~s f,.c:t \th rd'© ';l...O U'X) 

CtV)_. W\C.v $-8 Cf.~ r':\-t.. I cfJ' 3 'O 3toa 
lt._U .. t;i\,.~LLL ,/ .v 

l~»o \Q. '2,. llitb I~ 1~'1 Y\O .. v 
'.JI 

Reviewed by: Date Reviewed: /)t!:_c · 1 v /t fo 
~-------~1------

Version 1.1 Issued July 28, 2016 Nautilus Environmental Company Inc. 



Rainbow Trout Embryo·Alevin Toxicity Test 

Client: Teck Test Initiation Date: October 18, 2016 
WO#: 161121 Test Termination Date: November 17, 2016 

Mortality Counts 
Test Cone. Day Day Day Total Abnormal Normal Total No. Total No. 

%v/v Re 1 - 12 13 - 24 25-29 Dead Alevins Alevins Alevins Ex osed Survival Normal Alevins 
Control 90.0 83.3 

0 0 26 26 30 86.7 86.7 
0 0 29 29 30 96.7 Mean SD 96.7 Mean SD 
0 2 28 30 30 100.0 93.3 6.1 93.3 90.0 6.1 

1 83.3· 80.0 
FR_UFR1 2 2 25 27 30 90.0 83.3 

3 0 24 24 30 80.0 Mean SD 80.0 Mean SD 
3 1 25 26 30 86.7 85.0 4.3 83.3 81.7 1.9 

2 86.7 83.3 
GH_ER2 0 0 29 29 30 96.7 96.7 

2 0 26 26 30 86.7 Mean SD 86.7 Mean SD 
3 1 25 26 30 86.7 89.2 5.0 83.3 87.5 6.3 

3 48.4 48.4 
FR_FRCP1 8 1 17 18 30 60.0 56.7 

12 0 13 13 29 44.8 Mean SD 44.8 Mean SD 
11 0 14 14 30 46.7 50.0 6.8 46.7 49.1 5.2 

4 66.7 66.7 
GH_FR1 17 0 10 10 33.3 33.3 

16 0 7 7 29 24.1 Mean SD 24.1 Mean SD 
7 0 12 12 29 41.4 41.4 18.3 41.4 41.4 18.3 

5 83.3 83.3 
GH_ERC 2 0 28 28 30 93.3 93.3 

0 0 28 28 30 93.3 Mean SD 93.3 Mean SD 
0 0 29 29 30 96.7 91.7 5.8 96.7 91.7 5.8 

6 58.6 55.2 
EV_HC1 6 2 20 22 30 73.3 66.7 

7 1 16 17 30 56.7 Mean SD 53.3 Mean SD 
15 0 11 11 30 36.7 56.3 15.1 36.7 53.0 12.4 

7 76.7 73.3 
EV_MC2 0 2 24 26 28 92.9 85.7 

1 0 25 25 30 83.3 Mean SD 83.3 Mean SD 
7 0 25 25 34 73.5 81.6 8.5 73.5 79.0 6.5 

8 93.1 86.2 
CM_MC2 3 1 17 18 30 60.0 56.7 

1 2 22 24 29 82.8 Mean SD 75.9 Mean SD 
3 2 24 26 29 89.7 81.4 14.9 82.8 75.4 13.2 

9 69.0 65.5 
LC_LCDSSLCC 4 0 20 20 30 66.7 66.7 

6 1 14 15 28 53.6 Mean SD 50.0 Mean SD 
3 0 20 20 29 69.0 64.5 7.4 69.0 62.8 8.6 

cf 64-
t°t (r b ' 



~lf~ 

Client: Teck 
WO#: 161121 

CONTROL FR UFR1 

Fish# Control A Control B Control C Control D 100A 100 B 100 c 100 D 

1 19.0 18.0 20.0 19.0 20.5 21.0 19.5 20.0 
2 21.0 21.0 21.0 20.0 19.0 20.0 20.0 22.0 
3 20.0 19.5 20.0 19.5 21.5 20.0 20.5 20.0 
4 20.0 19.5 20.5 21.0 21.0 20.0 20.5 21.0 
5 20.5 20.5 20.5 19.0 21.0 20.0 19.0 19.0 
6 21.0 19.0 21.0 21.0 21.5 20.5 21.0 20.5 
7 19.5 20.0 20.0 20.0 20.0 20.5 20.5 18.5 
8 20.0 19.0 20.0 21.0 19.5 19.0 20.5 19.0 
9 19.0 19.5 21.0 19.5 20.0 19.0 20.0 
10 18.5 21.0 19.0 20.5 20.5 20.0 19.5 20.5 
11 20.0 21.0 20.5 19.5 19.5 21.0 19.5 21.0 
12 22.0 20.5 21.0 21.0 20.0 21.0 21.0 
13. 20.5 19.0 19.0 18.0 19.5 21.0 19.5 20.5 
14 21.0 20.0 20.0 19.0 19.5 20.5 20.0 17.5 
15 18.5 18.5 21.0 18.5 20.0 20.5 21.5 19.0 
16 19.5 20.0 20.5 19.5 21.0 19.5 20.5 20.0 
17 20.0 20.5 20.5 18.5 21.0 20.0 20.5 20.0 
18 20.0 21.0 17.5 21.0 20.5 19.5 20.5 18.5 
19 21.5 19.5 21.5 19.5 19.0 20.0 19.0 22.0 
20 20.0 19.5 18.0 20.0 21.0 19.0 17.0 20.5 
21 20.0 20.0 19.0 18.5 20.0 19.5 20.5 
22 20.0 19.0 20.0 20.0 21.0 21.0 20.0 21.0 
23 20.5 20.0 20.5 19.5 20.0 20.5 20.0 19.5 
24 18.5 19.0 20.5 18.5 19.5 20.0 20.0 
25 20.5 19.5 20.0 20.0 19.5 
26 19.5 20.0 20.0 20.5 19.0 
27 20.0 19.5 20.0 
28 20.5 20.5 
29 22.0 19.5 
30 19.0 
31 

#Survivors 27 26 29 30 25 27 24 26 

Average Length (mm) 19.74 19.75 20.14 19.63 20.12 20.11 19.94 19.87 

Pooled Weight (g) 2.21 2.15 2.42 2.50 2.18 2.33 2.00 2.16 
Pooled Weight (mg) 2210.00 2150.00 2420.00 2500.00 2180.00 2330.00 2000.00 2160.00 
Average Weight (g) 0.082 0.083 0.083 0.083 0.087 0.086 0.083 0.083 



Client: Teck 
WO#: 161121 

GH ER2 FR FRCP1 -

Fish# 100A 100 B 100 c 100 D 100A 100 B 100 c 100 D 

1 21.0 21.0 18.5 20.0 18.5 20.0 21.0 21.0 
2 19.0 20.0 20.5 20.0 18.5 18.5 19.5 18.0 
3 19.0 19.0 21.0 19.0 20.0 20.0 19.5 
4 21.5 20.5 21.0 20.0 18.5 18.0 22.5 18.5 
5 22.0 19.0 21.0 19.0 19.5 17.0 20.5 21.0 
6 20.0 20.0 20.0 20.5 20.0 19.0 18.5 19.0 
7 21.0 21.0 19.0 21.0 18.5 20.0 17.0 18.5 
8 20.5 21.0 19.5 20.5 18.0 19.0 20.5 20.5 
9 20.0 18.5 19.0 20.0 20.0 18.0 21.0 20.0 
10 21.0 19.0 20.5 20.0 19.5 18.0 20.0 
11 19.5 19.0 18.0 19.0 20.0 20.0 20.0 20.5 
12 20.0 19.5 20.0 17.0 19.0 18.5 20.0 
13 21.5 20.0 20.0 20.0 20.0 19.5 18.0 20.5 
14 21.0 19.0 19.5 21.0 20.0 18.5 21.0 
15 22.0 21.5 20.5 20.0 21.0 19.5 
16 19.0 20.0 20.5 20.0 20.0 
17 19.0 19.0 20.0 20.5 20.5 
18 20.5 19.0 21.0 20.0 19.0 
19 20.0 18.0 20.0 20.0 
20 19.5 21.0 20.0 21.0 
21 19.5 20.0 18.5 19.0 
22 20.0 19.0 20.0 19.0 
23 20.0 20.0 19.5 18.5 
24 21.0 20.0 21.0 19.0 
25 20.5 21.0 20.0 20.5 
26 20.5 19.5 19.5 20.0 
27 19.5 
28 20.0 
29 18.5 
30 
31 

#Survivors 26 29 26 26 15 18 13 14 

Average Length (mm) 20.35 19.74 19.85 19.90 19.20 19.19 19.62 19.86 

Pooled Weight (g} 2.31 2.40 2.19 2.21 1.25 1.46 1.12 1.13 
Pooled Weight (mg} 2310.00 2400.00 2190.00 2210.00 1250.00 1460.00 1120.00 1130.00 
Average Weight (g} 0.089 0.083 0.084 0.085 0.083 0.081 0.086 0.081 

J(JJ-
~(. /'" 

\ 



P?J3/S 

Client: Teck 
WO#: 161121 

GH FR1 GH ERC -
Fish# 100A 100 B 100 c 100 D 100A 100 B 100 c 100 D 

1 20.5 19.5 19.0 20.0 17.5 18.0 21.0 19.0 
2 19.0 20.5 19.0 20.0 18.5 17.0 19.5 20.0 
3 20.0 17.0 18.0 21.0 18.0 19.5 20.0 19.0 
4 21.0 19.0 17.5 21.0 20.0 19.5 21.0 19.0 
5 19.5 20.0 16.0 17.5 18.5 19.5 20.0 19.0 
6 20.0 20.0 19.0 19.0 18.5 20.0 19.5 20.0 
7 17.0 21.0 18.0 19.0 17.0 19.0 20.0 20.0 
8 21.0 20.5 20.5 19.5 19.0 20.0 19.0 
9 18.0 20.0 19.0 18.0 19.0 19.0 20.0 
10 21.0 20.5 19.0 20.0 20.0 21.0 19.0 
11 20.0 20.0 19.0 21.0 19.5 20.5 
12 21.0 20.0 20.0 18.5 20.0 18.5 
13 20.0 16.0 16.5 20.0 19.0 
14 20.0 18.5 19.0 20.0 19.5 
15 20.0 20.0 19.5 19.0 19.0 
16 20.0 17.0 17.5 19.0 19.0 
17 19.5 18.0 18.5 19.0 18.5 
18 20.5 19.0 19.0 19.0 20.0 
19 21.0 18.5 19.0 20.0 19.0 
20 20.0 18.5 18.0 19.0 20.0 
21 19.0 17.5 19.0 19.0 
22 19.0 20.0 21.0 19.0 
23 20.0 20.0 21.0 19.5 
24 17.0 . 19.0 20.0 19.5 
25 18.5 19.0 20.5 19.0 
26 18.0 20.0 20.0 
27 20.0 19.5 20.0 
28 19.5 21.0 20.0 
29 20.5 
30 
31 

#Survivors 20 10 7 12 25 28 28 29 

Average Length (mm) 19.95 19.80 18.07 19.67 18.54 18.93 19.91 19.43 

Pooled Weight (g) 1.73 0.87 0.61 1.04 2.04 2.33 2.51 2.50 
Pooled Weight (mg) 1730.00 870.00 610.00 1040.00 2040.00 2330.00 2510.00 2500.00 
Average Weight (g) 0.087 0.087 0.087 0.087 0.082 0.083 0.090 0.086 

I 1c 
I 



Client: T eek 
WO#: 161121 

EV HC1 EV MC2 

Fish# 100 A 100 B 100C 100 D 100A 100 B 100 c 100 D 

1 20.0 19.5 19.0 18.5 19.0 20.0 
2 19.0 20.0 19.5 20.0 20.5 19.5 20.0 20.0 
3 21.0 19.0 21.0 19.5 19.0 20.0 21.5 21.0 
4 19.0 20.0 20.0 21.0 19.0 20.0 21.0 20.5 
5 21.5 20.5 20.0 20.0 21.0 20.0 21.5 20.0 
6 20.5 18.0 19.0 19.0 21.0 19.0 19.0 20.0 
7 21.0 19.0 20.0 20.0 20.5 20.0 19.0 18.0 
8 20.5 19.5 19.0 21.0 21.0 21.0 21.5 20.5 
9 19.0 19.0 18.0 19.0 21.0 20.0 19.5 19.5 
10 18.5 19.5 16.0 18.0 21.0 20.5 20.0 21.5 
11 18.5 20.0 20.0 21.5 19.5 20.0 21.0 21.5 
12 21.0 19.0 18.5 20.5 20.0 22.0 20.5 
13 20.0 17.0 20.0 20.5 20.5 19.0 20.0 
14 19.5 19.5 20.0 19.5 21.0 21.0 
15 19.5 19.5 20.0 20.0 19.0 19.0 
16 17.5 19.0 21.0 21.5 21.0 
17 17.5 19.0 20.5 20.5 19.5 21.5 
18 21.5 20.0 20.5 20.5 
19 20.0 21.0 20.0 19.0 
20 20.0 21.0 19.0 21.0 
21 21.0 20.5 21.0 20.0 
22 21.5 18.0 20.0 21.0 
23 21.5 19.5 20.0 20.5 
24 21.0 19.0 20.0 
25 19.5 19.0 
26 
27 
28 
29 
30 
31 

#Survivors 17 22 17 11 23 26 25 25 

Average Length (mm) 19.59 18.95 19.00 19.82 20.24 19.75 20.16 20.26 

Pooled Weight (g) 1.46 1.91 1.42 0.98 2.15 2.25 2.30 2.32 
Pooled Weight (mg) 1460.00 1910.00 1420.00 980.00 2150.00 2250.00 2300.00 2320.00 
Average Weight (g) 0.086 0.087 0.084 0.089 0.093 0.087 0.092 0.093 



f~S-/S 

Client: T eek 
WO#: 161121 

CM MC2 LC LCDSSLCC 

Fish# 100A 100 B 100C 100 D 100A 100 B 100 c 100 D 

1 19.0 20.5 21.0 20.0 21.0 21.0 
2 19.0 20.5 20.0 19.5 21.5 22.0 21.0 21.5 
3 20.0 21.5 21.0 21.0 20.0 22.0 21.5 21.0 
4 20.5 20.5 20.0 16.5 19.0 21.0 22.0 20.0 
5 21.0 19.0 20.0 21.5 21.0 21.0 19.0 21.5 
6 22.0 21.5 20.5 21.0 21.0 21.0 21.5 19.5 
7 19.5 21.5 20.0 21.5 21.0 21.0 22.0 21.0 
8 21.5 21.0 19.0 19.5 19.0 19.5 21.5 20.5 
9 21.0 19.5 18.5 20.0 21.0 19.5 21.0 21.0 
10 21.0 21.0 20.5 20.5 19.5 21.0 21.0 19.0 
11 20.0 18.5 20.0 21.0 21.5 19.5 21.0 20.0 
12 22.0 19.0 19.5 21.0 20.0 19.5 21.0 19.0 
13 21.0 21.5 21.0 20.5 21.5 19.0 20.5 20.0 
14 20.5 22.0 21.0 20.5 20.0 21.0 20.0 21.0 
15 19.0 21.0 18.0 21.0 20.0 22.0 19.0 21.0 
16 21.5 21.0 21.5 20.5 21.0 20.0 18.5 
17 20.5 21.0 20.0 20.5 19.5 21.0 21.0 
18 21.0 20.0 21.0 21.0 21.5 22.0 20.5 
19 21.0 20.5 20.0 22.0 21.0 19.0 
20 21.0 20.0 21.0 19.0 21.0 
21 21.5 20.0 21.0 
22 21.0 19.5 21.0 
23 21.0 21.5 
24 17.0 20.5 
25 19.0 
26 
27 
28 
29 
30 
31 

#Survivors 27 18 24 26 20 20 15 20 

Average length (mm) 20.15 20.39 19.85 20.25 20.38 20.65 20.87 20.35 

Pooled Weight (g) 2.40 1.69 2.16 2.36 1.67 1.95 1.55 2.01 
Pooled Weight (mg) 2400.00 1690.00 2160.00 2360.00 1670.00 1950.00 1550.00 2010.00 
Average Weight (g) 0.089 0.094 0.090 0.091 0.084 0.098 0.103 0.101 



CETIS Summary Report Report Date: 

Code: 

19 Dec-16 13:14 (p 1 of 2) 

161121a 12-3712-4397 

Salmonid Embryo·Alevin Survival and Development Test Nautilus Environmental 

Batch ID: 

Start Date: 

03-5261-5530 

18 Oct-16 17:35 

Ending Date: 17 Nov-16 13:00 

Duration: 29d 19h 

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 

08-8308-2331 

10-7516-2299 

04-9422-6584 

11-3445-7212 

08-3525-1758 

20-7388-0844 

14-4341-5487 

20-4287-7806 

14-4751-8514 

12-2957 -4836 

Material Type 

Water Sample 

Water Sample 

Water Sample 

Water Sample 

Water Sample 

Water Sample 

Water Sample 

Water Sample 

Water Sample 

Water Sample 

Test Type: Survival-Development 

Protocol: EC/EPS 1/RM/28 

Analyst: Kania Lywe 

Diluent: Dechlorinated Tap Water 

Species: Oncorhynchus mykiss 

Source: Vancouver Island Trout Hatchery 

Sample Date Receive Date Sample Age 

18 Oct-16 18 Oct-16 18h (14 •q 
17 Oct-16 10:36 18 Oct-16 09:00 31h (3.5 •q 
17 Oct-16 18 Oct-16 09:00 42h (5.5 ·c) 
17 Oct-16 11 :38 18 Oct-16 09:00 30h (3.8 °C) 

170ct-16 180ct-1609:00 42h(5°C) 

17 Oct-16 18 Oct-16 09:00 42h (6 °C) 

17 Oct-1610:45 18 Oct-16 09:00 31h (5 °C) 

17 Oct-1612:45 18 Oct-16 09:00 29h (5.8 •q 
17 Oct-16 18 Oct-16 09:00 42h (4 °C) 

17 Oct-16 18 Oct-16 09:00 42h (3.5 °C) 

Brine: 

Age: 

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 

Control 

FR_UFR1_Q_03102016_N 

GH_ER2_WS_2016-10-17 _N 

FR_FRCP1_Q_03102016_N 

GH_FR1_WS_2016-10-17 _N 

GH_ERC_WS_2016-10-17 _N 

EV_HC1_WS_2016-10-17 _N 

EV_MC2_WS_2016-10-17_N 

CM_MC2_WS_20161017_N 

LC_LCDSSLCC_WS_2016-10-17 

Project 

Latitude Longitude 

F<:.Llf?-1 ~ &il-l.-OQ-
o..".... ~ 

Proportion Normal 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 

Survival Rate Summary 

Sample Code 

Control 
FR_UFR1 

GH_ER2 
FR_FRCP1 
GH_FR1 
GH_ERC 
EV_HC1 
EV_MC2 
CM_MC2 
LC_LCDSSLCC 

000-469-187-2 

4 
4 
4 
4 
4 
4 
4 
4 

4 
4 

Count 

4 
4 
4 
4 
4 
4 
4 
4 
4 
4 

0.9 
0.8167 
0.875 
0.4914 
0.4138 
0.9167 
0.5296 
0.7898 
0.7537 

0.6279 

Mean 

0.9333 
0.85 
0.8917 

0.4997 
0.4138 
0.9167 
0.5632 
0.816 

0.8138 
0.6454 

0.8032 0.9968 0.8333 
0.786 
0.7746 
0.4082 
0.1231 
0.8248 
0.3329 
0.6867 
0.5438 

0.4903 

0.8473 
0.9754 
0.5745 
0.7045 

0.7263 
0.8929 

0.9636 
0.7654 

0.8 
0.8333 
0.4483 
0.2414 
0.8333 
0.3667 
0.7333 

0.5667 

0.5 

95% LCL 95% UCL Min 

0.8365 1 0.8667 
0.7815 0.9185 0.8 
0.8121 

0.3908 
0.1231 
0.8248 
0.3235 
0.68 
0.5769 
0.5278 

0.9712 

0.6086 
0.7045 

1 
0.803 
0.952 
1 
0.7631 

0.8667 

0.4483 
0.2414 
0.8333 
0.3667 
0.7353 

0.6 

0.5357 

CETIS™ v1.8.7.16 

0.9667 
0.8333 
0.9667 
0.5667 
0.6667 
0.9667 

0.6667 
0.8571 
0.8621 

0.6897 

Max 

1 
0.9 

0.9667 
0.6 
0.6667 
0.9667 
0.7333 
0.9286 

0.931 
0.6897 

0.03043 0.06086 

0.009623 0.01925 
0.03155 0.0631 
0.02613 
0.09135 
0.02887 

0.0618 
0.03239 

0.06596 
0.04322 

Std Err 

0.03043 
0.02152 

0.025 

0.03421 
0.09135 
0.02887 

0.07534 
0.04274 

0.07444 
0.03697 

0.05226 
0.1827 
0.05774 
0.1236 
0.06478 

0.1319 
0.08645 

Std Dev 

0.06086 
0.04303 

0.05 

0.06843 
0.1827 
0.05774 
0.1507 
0.08548 

0.1489 
0.07394 

6.76% 

2.36% 
7.21% 
10.64% 
44.15% 

6.3% 
23.34% 
8.2% 
17.5% 
13.77% 

CV% 

6.52% 
5.06% 

5.61% 

13.69% 
44.15% 
6.3% 
26.75% 
10.48% 

18.29% 
11.46% 

Analyst:. __ _ 

0.0% 
9.26% 
2.78% 
45.4% 
54.02% 
-1.85% 
41.16% 
12.25% 

16.25% 

30.24% 

%Effect 

0.0% 

8.93% 
4.46% 

46.46% 
55.67% 
1.79% 
39.66% 
12.58% 

12.81% 
30.85% 



CETIS Summary Report Report Date: 19 Dec-16 13:14 (p 2 of 2) 

Test Code: 161121a j 12-3712-4397 

Salmonid Embryo-Alevin Survival and Development Test Nautilus Environmental 

Proportion Normal Detail 

Sample Code Rep 1 Rep2 Rep3 Rep4 

Control 0.8333 0.8667 0.9667 0.9333 

FR_UFR1 0.8 0.8333 0.8 0.8333 

GH_ER2 0.8333 0.9667 0.8667 0.8333 

FR_FRCP1 0.4839 0.5667 0.4483 0.4667 

GH_FR1 0.6667 0.3333 0.2414 0.4138 

GH_ERC 0.8333 0.9333 0.9333 0.9667 

EV_HC1 0.5517 0.6667 0.5333 0.3667 

EV_MC2 0.7333 0.8571 0.8333 0.7353 

CM_MC2 0.8621 0.5667 0.7586 0.8276 

LC_LCDSSLCC 0.6552 0.6667 0.5 0.6897 

Survival Rate Detail 

Sample Code Rep1 Rep2 Rep 3 Rep4 
Control 0.9 0.8667 0.9667 1 

FR_UFR1 0.8333 0.9 0.8 0.8667 

GH_ER2 0.8667 0.9667 0.8667 0.8667 

FR_FRCP1 0.4839 0.6 0.4483 0.4667 

GH_FR1 0.6667 0.3333 0.2414 0.4138 IJW()., tNt»L. 
GH_ERC 0.8333 0.9333 0.9333 0.9667 

1)\.11'{ f>Q_~~\~ 
EV_HC1 0.5862 0.7333 0.5667 0.3667 
EV_MC2 0.7667 0.9286 0.8333 0.7353 

CM_MC2 0.931 0.6 0.8276 0.8966 

LC_LCDSSLCC 0.6897 0.6667 0.5357 0.6897 

Proportion Normal Binomials 

Sample Code Rep 1 Rep2 Rep 3 Rep4 
Control 25130 26/30 29130 28/30 
FR_UFR1 24/30 25/30 24130 25/30 
GH_ER2 25/30 29/30 26/30 25/30 
FR_FRCP1 15/31 17/30 13/29 14/30 
GH_FR1 20/30 10/30 7129 12129 
GH_ERC 25/30 28/30 28/30 29/30 
EV_HC1 16/29 20/30 16/30 11/30 
EV_MC2 22/30 24/28 25/30 25/34 
CM_MC2 25/29 17/30 22/29 24/29 
LC_LCDSSLCC 19/29 20/30 14/28 20/29 

Survival Rate Binomials 

Sample Code Rep 1 Rep2 Rep 3 Rep4 
Control 27130 26/30 29/30 30/30 
FR_UFR1 25/30 27/30 24/30 26/30 
GH_ER2 26/30 29/30 26/30 26/30 
FR_FRCP1 15/31 18/30 13/29 14/30 
GH_FR1 20/30 10/30 7/29 12129 
GH_ERC 25/30 28/30 28/30 29/30 
EV_HC1 17/29 22130 17/30 11/30 
EV_MC2 23/30 26/28 25/30 25/34 
CM_MC2 27/29 18/30 24/29 26/29 
LC_LCDSSLCC 20/29 20/30 15/28 20/29 

000-469-187-2 CETIS™ v1.8.7.16 Analyst: __ _ j@l_ 
QA:. _ ___.._ I°' 



CETIS Summary Report Report Date: 

Test Code: 

Salmonid Embryo-Alevin-~ Survival Development and Growth Test 

19 Dec-16 15:51(p1 of 2) 

151121 b I 09-0398-3065 

Nautilus Environmental 

Batch ID: 03-3988-2984 

18 Oct-16 17:35 

Test Type: Survival-Development-Growth 

Protocol: EC/EPS 1/RM/28 

Analyst: Kania Lywe 

Start Date: Diluent: Dechlorinated Tap Water 

Ending Date: 17 Nov-16 13:00 Species: Oncorhynchus mykiss Brine: 

Duration: 29d 19h Source: Vancouver Island Trout Hatchery Age: 

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 

10-7181-2408 

10-7516-2299 

04-9422-6584 

11-3445-7212 

08-3525-1758 

20-7388-0844 

14-4341-5487 

20-4287-7806 

14-4751-8514 

12-2957-4836 

Material Type 

Water Sample 

Water Sample 

Water Sample 

Water Sample 

Water Sample 

Water Sample 

Water Sample 

Water Sample 

Water Sample 

Water Sample 

Length-mm Summary 

Sample Code Count 
Control 

FR_UFR1 

GH_ER2 

FR_FRCP1 

GH_FR1 

GH_ERC 

EV_HC1 

EV_MC2 

CM_MC2 

LC_LCDSSLCC 

4 

4 
4 

4 

4 

4 
4 
4 

4 
4 

\"-Mean pry Weight-mg Summary 
u-8\:: 

Sample Code Count 
Control 

FR_UFR1 

GH_ER2 

FR_FRCP1 

GH_FR1 

GH_ERC 

EV_HC1 

EV_MC2 

CM_MC2 

LC_LCDSSLCC 

4 

4 
4 

4 
4 
4 

4 

4 

4 
4 

Sample Date Receive Date Sample Age Client Name 

18 Oct-16 18 Oct-16 18h Teck Coal 

17 Oct-1610:36 18 Oct-16 09:00 31h (3.5 °C) 

17 Oct-16 18 Oct-16 09:00 42h (5.5 °C) 

17 Oct-16 11 :38 18 Oct-16 09:00 30h (3.8 °C) 

17 Oct-16 18 Oct-16 09:00 42h (5 °C) 

17 Oct-16 18 Oct-16 09:00 42h (6 °C) 

17 Oct-16 10:45 18 Oct-16 09:00 31h (5 °C) 

17 Oct-1612:45 18 Oct-16 09:00 29h (5.8 °C) 

17 Oct-16 18 Oct-16 09:00 42h (4 °C) 

17 Oct-16 18 Oct-16 09:00 42h (3.5 °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 

Mean 

19.81 

20.01 

19.96 

19.47 

19.37 

19.2 

19.34 

20.1 

20.16 

20.56 

Mean 

82.83 

84.98 

85.21 

82.83 

86.83 

85.17 

86.33 

91.2 

90.89 

96.21 

Control 

FR_UFR1_Q_03102016_N 

GH_ER2_WS_2016-10-17 _N 

FR_FRCP1_Q_03102016_N 

GH_FR1_WS_2016-10-17 _N 

GH_ERC_WS_2016-10-17 _N 

EV_HC1_WS_2016-10-17 _N 

EV_MC2_WS_2016-10-17 _N 

CM_MC2_WS_20161017 _N 

LC_LCDSSLCC_WS_2016-10-17 

95% LCL 95% UCL Min Max Std Err 

19.46 20.17 19.63 

19.81 

19.53 

18.94 

17.98 

18.25 

18.65 

19.72 

19.8 

20.17 

20.21 

20.39 

19.99 

20.77 

20.15 

20.03 

20.48 

20.52 

20.95 

19.87 

19.74 

19.19 

18.07 

18.54 

18.95 

19.75 

19.85 

20.35 

95% LCL 95% UCL Min 

81.67 84 81.85 

81.66 88.29 83.08 

81.08 

78.85 

86.36 

79.53 

82.67 

86.16 

87.47 

82.2 

89.34 

86.8 

87.3 

90.8 

89.99 
96.25 

94.3 

110.2 

82.76 

80.71 

86.5 

81.6 

83.53 

86.54 

88.89 

83.5 

20.14 

20.12 

20.35 

19.86 

19.95 

19.91 

19.82 

20.26 

20.39 

20.87 

Max 

83.45 

87.2 

88.85 

86.15 

87.14 

89.64 

89.09 

93.48 

93.89 

103.3 

0.1117 

0.06232 

0.1342 

0.1648 

0.4379 

0.298 

0.2161 

0.1195 

0.1145 

0.1227 

Std Err 
0.3664 

1.041 

1.299 

1.249 

0.1479 

1.771 

1.151 

1.584 

1.073 

4.4 

Project 

Latitude Longitude 

~-~ ow\ C.it-W2... 
!Jc"'{_ ~IQ~~ l. 

Std Dev 

0.2234 

0.1246 

0.2685 

0.3296 

0.8758 

0.596 

0.4323 

0.2389 

0.2289 

0.2454 

Std Dev 

0.7329 

2.081 

2.597 

2.499 

0.2957 

3.543 

2.303 

3.169 

2.145 

8.801 

CV% 

1.13% 

0.62% 

1.35% 

1.69% 

4.52% 

3.1% 

2.24% 

1.19% 

1.14% 

1.19% 

CV% 

0.88% 

2.45% 

3.05% 

3.02% 

0.34% 

4.16% 

2.67% 

3.47% 

2.36% 

9.15% 

%Effect 

0.0% 

-0.98% 

-0.73% 

1.75% 

2.23% 

3.09% 

2.4% 

-1.45% 

-1.74% 

-3.77% 

%Effect 

0.0% 

-2.59% 

-2.87% 

0.0% 

-4.82% 

-2.82% 

-4.22% 

-10.11% 

-9.73% 

-16.15% 

000-469-187-2 CETIS™ v1 .8.7.16 Analyst: __ _ QA: J0-l<_ 
< "' - '" {Cf 



CETIS Summary Report Report Date: 19 Dec-16 15:51(p2 of 2) 

Test Code: 161121b I 09-0398-3065 

Salmonid Embryo-Alevin-F Survival Development and Growth Test Nautilus Environmental 

Length-mm Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 

Control 19.74 19.75 20.14 19.63 

FR_UFR1 20.12 20.11 19.94 19.87 

GH_ER2 20.35 19.74 19.85 19.9 ~ O~wZ-
FR_FRCP1 19.2 19.19 19.62 19.86 ,,IH._ ~-+r~lte-8 
GH_FR1 19.95 19.8 18.07 19.67 

GH_ERC 18.54 18.93 19.91 19.43 

EV_HC1 19.59 18.95 19 19.82 

EV_MC2 20.24 19.75 20.16 20.26 

CM_MC2 20.15 20.39 19.85 20.25 

LC_LCDSSLCC 20.38 20.65 20.87 20.35 

Mean ~eight-mg Detail 

Sample Code Rep 1 Rep2 Rep3 Rep4 

Control 81.85 82.69 83.45 83.33 

FR_UFR1 87.2 86.3 83.33 83.08 

GH_ER2 88.85 82.76 84.23 85 
FR_FRCP1 83.33 81.11 86.15 80.71 
GH_FR1 86.5 87 87.14 86.67 
GH_ERC 81.6 83.21 89.64 86.21 
EV_HC1 85.88 86.82 83.53 89.09 
EV_MC2 93.48 86.54 92 92.8 
CM_MC2 88.89 93.89 90 90.77 
LC_LCDSSLCC 83.5 97.5 103.3 100.5 

000-469-187-2 CETIS™ v1.8.7.16 Analyst: __ _ 



CETIS Analytical Report Report Date: 

Test Code: 

19 Dec-1613:14 (p 1 of 2) 

161121a 112-3712-4397 

Salmonid Embryo-Alevin Survival and Development Test Nautilus Environmental 

Analysis ID: 06-2466-8887 

Analyzed: 19 Dec-1613:13 

Batch ID: 03-5261-5530 

Start Date: 18 Oct-16 17:35 

Ending Date: 17 Nov-1613:00 

Duration: 29d 19h 

Sample Code Sample ID 

Control 08-8308-2331 

FR_UFR1 10-7516-2299 

GH_ER2 04-9422-6584 

FR_FRCP1 11-3445-7212 

GH_FR1 08-3525-1758 

GH_ERC 20-7388-0844 

EV_HC1 14-4341-548 7 

EV_MC2 20-4287-7806 

CM_MC2 14-4751-8514 

LC_LCDSSLCC 12-2957-4836 

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_E.R2 
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 112 
FR_UFR1 102 
GH_ER2 107 
FR_FRCP1 60 
GH~FR1 4g 

GH_ERC 110 
EV_HC1 67 
EV_MC2 99 
CM_MC2 95 
LC_LCDSSLCC 75 

000-469-187-2 

Endpoint: Survival Rate 

Analysis: STP 2x2 Contingency Tables 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Test Type: Survival-Development 

Protocol: EC/EPS 1/RM/28 

Species: Oncorhynchus mykiss 

Analyst: Kania Lywe 

Diluent: Dechlorinated Tap Water 

Brine: 

Source: Vancouver Island Trout Hatchery Age: 

Sample Date Receive Date 

18 Oct-16 18 Oct-16 

17 Oct-16 10:36 18 Oct-16 09:00 

17 Oct-16 18 Oct-16 09:00 

17 Oct-16 11 :38 18 Oct-16 09:00 

17 Oct-16 18 Oct-16 09:00 

17 Oct-16 18 Oct-16 09:00 

17 Oct-16 10:45 18 Oct-16 09:00 

17 Oct-16 12:45 18 Oct-16 09:00 

17 Oct-16 18 Oct-16 09:00 

170ct-16 18 Oct-16 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 

Test Stat P-Value 

0.02996 0.0899 

0.1806 0.3612 
0 <0.0001 

0 <0.0001 
0.4036 0.4036 

0 <0.0001 

0.003669 0.0183 

0.004087 0.0163 

0 <0.0001 

R NR+R 

8 120 
18 120 

13 120 
60 120 
5g 118 
10 120 
52 119 
23 122 
22 117 

41 116 

Seed 

NA 

P-Type 

Exact 

Exact 
Exact 

Exact 
Exact 

Exact 

Exact 

Exact 

Exact 

Prop NR 

0.9333 

0.85 

0.8917 
0.5 

0.4153 
0.9167 

0.563 

0.8115 

0.812 

0.6466 

Sample Age Client Name 

18h(14°C) Teck Coal 

31h (3.5 °C) 

42h (5.5 °C) 

30h (3.8 °C) 

42h (5 °C) 

42h (6 °C) 

31h(5°C) 

29h (5.8 °C) 

42h (4 °C) 

42h (3.5 °C) 

Station Location 

Control 

FR_UFR1_Q_03102016_N 

GH_ER2_WS_2016-10-17 _N 

FR_FRCP1_Q_03102016_N 

GH_FR1_WS_2016-10-17 _N 

GH_ERC_WS_2016-10-17 _N 

EV_HC1_WS_2016-10-17 _N 

EV_MC2_WS_2016-10-17 _N 

CM_MC2_WS_20161017_N 

LC_LCDSSLCC_WS_2016-10-17 

Project 

Latitude Longitude 

F\1._~\f{l-:i- liiw\ Ct'<L~ 

~W~rlNll ~ 

Test Result 

Decision(a:5%) 

Non-Significant Effect 

Non-Significant Effect 
Significant Effect 

Significant Effect 

Non-Significant Effect 

Significant Effect 

Significant Effect 

Significant Effect 

Significant Effect 

Prop R %Effect 

0.06667 0.0% 

0.15 8.93% 
0.1083 4.46% 
0.5 46.43% 

0.5847 55.51% 
0.08333 1.79% 
0.437 39.68% 
0.1885 13.06% 
0.188 13.0% 

0.3534 30.73% 

CETIS™ v1.8.7.16 Analyst: QA: 
d(ji;_ 0 

'A !i!.r • toil I 6 



CETIS Analytical Report Report Date: 

Test Code: 

19 Dec-16 13:14 (p 2 of 2) 

161121a 12-3712-4397 

Salmonid Embryo-Alevin Survival and· Development Test Nautilus Environmental 

Analysis ID: 06-2466-8887 Endpoint: Survival Rate CETIS Version: CETISv1.8.7 
Analyzed: 19 Dec-16 13:13 STP 2x2 Tables Official Results: Yes 

Survival Rate Detail 

Sample Code Rep 1 Rep2 Rep3 Rep4 
Control 0.9 0.8667 0.9667 1 

FR_UFR1 0.8333 0.9 0.8 0.8667 

GH_ER2 0.8667 0.9667 0.8667 0.8667 
FR_FRCP1 0.4839 0.6 0.4483 0.4667 
GH_FR1 0.6667 0.3333 0.2414 0.4138 
GH_ERC 0.8333 0.9333 0.9333 0.9667 
EV_HC1 0.5862 0.7333 0.5667 0.3667 
EV_MC2 0.7667 0.9286 0.8333 0.7353 
CM_MC2 0.931 0.6 0.8276 0.8966 
LC_LCDSSLCC 0.6897 0.6667 0.5357 0.6897 

Survival Rate Binomials 

Sample Code Rep1 Rep2 Rep3 Rep4 
Control 27/30 26/30 29/30 30/30 
FR_UFR1 25/30 27/30 24/30 26/30 
GH_ER2 26/30 29/30 26/30 26/30 
FR_FRCP1 15/31 18/30 13/29 14/30 
GH_FR1 20/30 10/30 7/29 12/29 
GH_ERC 25/30 28/30 28/30 29/30 
EV_HC1 17/29 22/30 17/30 11/30 
EV_MC2 23/30 26/28 25/30 25/34 
CM_MC2 27/29 18/30 24/29 26/29 
LC_LCDSSLCC 20/29 20/30 15/28 20/29 

Graphics 

'' ~ 
"' g t 

D 
., 

'" 

000-469-187-2 CETIS™ v1.8.7.16 Analyst:. __ _ 



CETIS Analytical Report Report Date: 

Test Code: 

19 Dec-16 13:06 (p 1 of 2) 

161121a I 12-3712-4397 

Salmonid Embryo-Alevin Survival and Development Test Nautilus Environmental 

Analysis ID: 17-4567-7956 

Analyzed: 19 Dec-16 13:01 

Batch ID: 03-5261-5530 

Start Date: 18 Oct-16 17:35 

Ending Date: 17 Nov-16 13:00 

Duration: 29d 19h 

Sample Code Sample ID 

FR_UFR1 10-7516-2299 

GH_ER2 04-9422-6584 

FR_FRCP1 11-3445-7212 

GH_FR1 08-3525-1758 

GH_ERC 20-7388-0844 

EV_HC1 14-4341-5487 

EV_MC2 20-4287-7806 

CM_MC2 14-4751-8514 

LC_LCDSSLCC 12-2957-4836 

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 

Fisher Exact/Bonferroni-Holm Test 

Sample vs Sample 
FR_UFR1 GH_ER2 
FR_UFR1 FR_FRCP1 
FR_UFR1 GH_F.R1 
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 102 
GH_ER2 107 
FR_FRCP1 60 
GH_FR1 49 
GH_ERC 110 
EV_HC1 67 
EV_MC2 99 
CM_MC2 95 
LC_LCDSSLCC 75 

000-469-187-2 

Endpoint: Survival Rate CETIS Version: CETISv1.8.7 

Analysis: STP 2x2 Contingency Tables Official Results: Yes 

Test Type: Survival-Development 

Protocol: EC/EPS 1/RM/28 

Species: Oncorhynchus mykiss 

Analyst: Kania Lywe 

Diluent: Dechlorinated Tap Water 

Brine: 

Source: Vancouver Island Trout Hatchery Age: 

Sample Date Receive Date 

17 Oct-16 10:36 18 Oct-16 09:00 

17 Oct-16 18 Oct-16 09:00 

17 Oct-1611:38 18 Oct-16 09:00 

17 Oct-16 18 Oct-16 09:00 

170ct-16 18 Oct-16 09:00 

17 Oct-16 10:45 18 Oct-16 09:00 

17 Oct-16 12:45 18 Oct-16 09:00 

17 Oct-16 18 Oct-16 09:00 

17 Oct-16 18 Oct-16 09:00 

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 P-Value 

1 1.0000 

0 <0.0001 

0 <0.0001 

1.0000 

7.919E-07 <0.0001 

0.2654 1.0000 

0.2716 0.8149 

0.0002452 0.0012 

R NR+ R 

18 120 

13 120 

60 120 

69 118 

10 120 
52 119 
23 122 
22 117 
41 116 

Seed 

NA 

P-Type 

Exact 

Exact 

Exact 

Exact 

Exact 

Exact 

Exact 

Exact 

Prop NR 

0.85 

0.8917 

0.5 

0.4153 

0.9167 

0.563 

0.8115 

0.812 

0.6466 

Sample Age Client Name 

31 h (3.5 °C) Teck Coal 

42h (5.5 °C) 

30h (3.8 °C) 

42h (5 °C) 

42h (6 °C) 

31h (5 °C) 

29h (5.8 °C) 

42h (4 °C) 

42h (3.5 °C) 

Station Location 

FR_UFR1_Q_03102016_N 

GH_ER2_WS_2016-10-17 _N 

FR_FRCP1_Q_03102016_N 

GH_FR1_WS_2016-10-17 _N 

GH_ERC_WS_2016-10-17 _N 

EV_HC1_WS_2016-10-17 _N 

EV _MC2_WS_2016-10-17 _N 

CM_MC2_WS_20161017 _N 

LC_LCDSSLCC_WS_2016-10-17 

Project 

Latitude Longitude 

'FtU·lf-H w.J. ~\i,~..z._ 
£'1.•'<._ l"l'\<'l'W-Cl. i·1-1« . 

Test Result 

Decision(a:5%) 

Non-Significant Effect 

Significant Effect 

Significant Effect 

Non-Significant Effect 

Significant Effect 

Non-Significant Effect 

Non-Significant Effect 

Significant Effect 

Prop R %Effect 

0.15 0.0% 

0.1083 -4.9% 

0.5 41.18% 

0.5847 51.15% 

0.08333 -7.84% 
0.437 33.76% 
0.1885 4.53% 

0.188 4.48% 
0.3534 23.94% 

CETIS™ v1 .8.7.16 Analyst: __ _ dCi;.Q QA: __ _ 



CETIS Analytical Report Report Date: 

Test Code: 

19 Dec-16 13:06 (p 2 of 2) 

161121a 112-3712-4397 

Salmonid Embryo-Alevin Survival and Development Test Nautilus Environmental 

Analysis ID: 17-4567-7956 

Analyzed: 19 Dec-16 13:01 

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 
FR_UFR1 

GH_ER2 

FR_FRCP1 

GH_FR1 

GH_ERC 

EV_HC1 

EV_MC2 

CM_MC2 

LC_LCDSSLCC 

Graphics 

0.9 

8 ~ 

o:6 

000-469-187-2 

Endpoint: Survival Rate 

Analysis: STP 2x2 Contingency Tables 

Rep 1 Rep 2 Rep 3 Rep4 

0.8333 0.9 0.8 0.8667 

0.8667 0.9667 0.8667 0.8667 

0.4839 0.6 0.4483 0.4667 

0.6667 0.3333 0.2414 0.4138 

0.8333 0.9333 0.9333 0.9667 

0.5862 0.7333 0.5667 0.3667 

0.7667 0.9286 0.8333 0.7353 

0.931 0.6 0.8276 0.8966 

0.6897 0.6667 0.5357 0.6897 

Rep 1 Rep 2 Rep 3 Rep4 
25/30 27130 24/30 26130 

26130 29/30 26130 26130 

15/31 18/30 13/29 14/30 

20130 10/30 7/29 12/29 

25/30 28/30 28/30 29/30 

17/29 22/30 17/30 11/30 

23/30 26/28 25/30 25/34 

27/29 18/30 24/29 26/29 

20/29 20/30 15/28 20/29 

EJ B ~ 
D 

CETIS™ v1.8.7.16 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

~-Ut:fj_ ~w'l Gi~S-2.
lft.'i/'C~e<.{~. 

Analyst: __ _ QA: 



CETIS Analytical Report Report Date: 

Test Code: 

19 Dec-16 13:06 (P 1 of 2) 

161121a 112-3712-4397 

Salmonid Embryo-Alevin Survival and Development Test Nautilus Environmental 

Analysis ID: 14-1150-1816 

Analyzed: 19 Dec-16 12:59 

Batch ID: 03-5261-5530 

Start Date: 18 Oct-16 17:35 

Ending Date: 17 Nov-16 13:00 

Duration: 29d 19h 

Sample Code Sample ID 

FR_UFR1 10-7516-2299 

GH_ER2 04-9422-6584 

FR_FRCP1 11-3445-7212 

GH_FR1 08-3525-1758 

GH_ERC 20-7388-0844 

EV_HC1 14-4341-5487 

EV_MC2 20-4287-7806 

CM_MC2 14-4751-8514 

LC_LCDSSLCC 12-2957-4836 

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 

Fisher Exact/Bonferroni-Holm Test 

Sample vs Sample 

GH_ER2 FR_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 
FR_UFR1 102 
GH_ER2 Receiving Wate 107 
FR_FRCP1 60 
GH_FR1 49 
GH_ERC 110 
EV_HC1 67 
EV_MC2 99 
CM_MC2 95 
LC_LCDSSLCC 75 

000-469-187~2 

Endpoint: Survival Rate CETIS Version: CETISv1.8.7 

Analysis: STP 2x2 Contingency Tables Official Results: Yes 

Test Type: Survival-Development Analyst: Kania Lywe 

Protocol: EC/EPS 1/RM/28 Diluent: Dechlorinated Tap Water 

Species: Oncorhynchus mykiss 

Source: Vancouver Island Trout Hatchery 

Sample Date Receive Date Sample Age 

17 Oct-16 10:36 18 Oct-16 09:00 31h (3.5 °C) 

17 Oct-16 18 Oct-16 09:00 42h (5.5 °C) 

17 Oct-16 11 :38 18 Oct-16 09:00 30h (3.8 °C) 

17 Oct-16 18 Oct-16 09:00 42h (5 °C) 

17 Oct-16 18 Oct-16 09:00 42h (6 °C) 

17 Oct-1610:45 18 Oct-16 09:00 31h (5 °C) 

17 Oct-16 12:45 18 Oct-16 09:00 29h (5.8 °C) 

17 Oct-16 18 Oct-16 09:00 42h (4 °C) 

17 Oct-16 18 Oct-16 09:00 42h (3.5 °C) 

Brine: 

Age: 

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_UFR1_Q_03102016_N 

GH_ER2_WS_2016-10-17 _N 

FR_FRCP1_Q_03102016_N 

GH_FR1_WS_2016-10-17 _N 

GH_ERC_WS_2016-10-17 _N 

EV_HC1_WS_2016-10-17 _N 

EV_MC2_WS_2016-10-17_N 

CM_MC2_WS_20161017 _N 

LC_LCDSSLCC_WS_2016-10-17 

Project 

Latitude Longitude 

tt-_untJ ""~ Cl!{-Ct.ZZ. 

(ji,Jft. ~JR5.· 

Alt Hyp Trials Seed Test Result 
C>T NA NA 

Test Stat P-Value P-Type Decision(a:5%) 
0.2209 0.4418 Exact Non-Significant Effect 
0 <0.0001 Exact Significant Effect 
0 <0.0001 Exact Significant Effect 
1 1.0000 Exact Non-Significant Effect 
0 <0.0001 Exact Significant Effect 
0.05746 0.2298 Exact Non-Significant Effect 
0.06071 0.1821 Exact Non-Significant Effect 
5.498E-06 <0.0001 Exact Significant Effect 

R NR+R Prop NR Prop R %Effect 
18 120 0.85 0.15 4.67% 
13 120 0.8917 0.1083 0.0% 
60 120 0.5 0.5 43.93% 
69 118 0.4153 0.5847 53.43% 
10 120 0.9167 0.08333 -2.8% 
52 119 0.563 0.437 36.86% 
23 122 0.8115 0.1885 8.99% 
22 117 0.812 0.188 8.94% 
41 116 0.6466 0.3534 27.49% 

CETIS™ v1.8.7.16 Analyst: __ _ 



CETIS Analytical Report 

Salmonid Embryo-Alevin Survival and Development Test 

Analysis ID: 14-1150-1816 Endpoint: Survival Rate 
Analyzed: 19 Dec-16 12:59 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 

FR_UFR1 

GH_ER2 

FR_FRCP1 

GH_FR1 

GH_ERC 

EV_HC1 

EV_MC2 

CM_MC2 

LC_LCDSSLCC 

Graphics 

000-469-187-2 

Rep 1 
0.8333 

0.8667 

0.4839 

0.6667 

0.8333 

0.5862 

0.7667 

0.931 

0.6897 

Rep 1 

25/30 

26/30 

15/31 

20130 

25/30 

17/29 

23130 

27/29 

20/29 

Rep2 

0.9 

0.9667 

0.6 

0.3333 

0.9333 

0.7333 

0.9286 

0.6 

0.6667 

Rep2 

27/30 

29/30 

18/30 

10/30 

28/30 

22/30 

26/28 

18/30 

20130 

Rep3 

0.8 

0.8667 

0.4483 

0.2414 

0.9333 

0.5667 

0.8333 

0.8276 

0.5357 

Rep3 

24/30 

26130 

13/29 

7/29 

28/30 

17/30 

25/30 

24/29 

15/28 

Rep4 

0.8667 

0.8667 

0.4667 

0.4138 

0.9667 

0.3667 

0.7353 

0.8966 

0.6897 

Rep4 

26/30 

26/30 

14/30 

12/29 

29/30 

11/30 

25/34 

26/29 

20/29 

CETISTM v1.8.7 .16 

Report Date: 

Test Code: 

19 Dec-1613:06 (p 2 of 2) 

161121a I 12-3712-4397 

Nautilus Environmental 

CETIS Version: CET1Sv1.8.7 
Official Results: Yes 

~ C1\{-61LL 

o,,e. ~"+~(A Srlt'>· 

Analyst: __ _ 



CETIS Analytical Report 

Salmonid Embryo-Alevin Survival and Development Test 

Analysis ID: 06-1695-5973 Endpoint: Survival Rate 

Report Date: 

Test Code: 

19 Dec-16 13:06 (p 1 of 1) 

161121a 112-3712-4397 

Nautilus Environmental 

Analyzed: 19 Dec-16 13:05 Analysis: Single 2x2 Contingency Table 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Batch ID: 03-5261-5530 

Start Date: 18 Oct-16 17:35 

Ending Date: 17 Nov-1613:00 

Test Type: Survival-Development 

Protocol: EC/EPS 1/RM/28 

Species: Oncorhynchus mykiss 

Analyst: Kania Lywe 

Diluent: Dechlorinated Tap Water 

Brine: 

Duration: 29d 19h Source: Vancouver Island Trout Hatchery Age: 

Sample Code Sample ID 

FR_UFR1 10-7516-2299 

GH_ER2 04-9422-6584 

Sample Code Material Type 

FR_UFR1 Water Sample 

GH_ER2 Water Sample 

Data Transform Zeta 

Untransformed 

Fisher Exact Test 

Sample 

FR_UFR1 

vs Sample 

GH_ER2 

Data Summary 

Sample Code NR 

FR_UFR1 Upstream Contr 102 

GH_ER2 Receiving Wate 107 

Survival Rate Detail 

Sample Code Rep 1 

FR_UFR1 0.8333 

GH_ER2 0.8667 

Survival Rate Binomials 

Sample Code Rep 1 
FR_UFR1 25/30 

GH_ER2 26/30 

Graphics 

·1 '" 

'·' 

FR.JJFR1 

000-469-187-2 

Sample Date Receive Date 

17 Oct-16 10:36 18 Oct-16 09:00 

17 Oct-16 18 Oct-16 09:00 

Sample Source 

Teck Coal 

Teck Coal 

Alt Hyp Trials 

C>T NA 

Seed 

NA 

Test Stat P-Value P-Type 

1 1.0000 Exact 

R 

18 

13 

Rep2 

0.9 

0.9667 

Rep2 

27/30 

29/30 

NR+ R 

120 

120 

Rep 3 

0.8 

0.8667 

Rep 3 

24/30 

26/30 

Prop NR 

0.85 

0.8917 

Rep4 

0.8667 

0.8667 

Rep4 

26/30 

26/30 

Sample Age 

31h (3.5 °C) 

42h (5.5 °C) 

Client Name 

Teck Coal 

Station Location 

FR_UFR1_Q_03102016_N 

GH_ER2_WS_2016-10-17 _N 

Latitude 

Test Result 

Decision(a:5%) 

Non-Significant Effect 

Prop R 

0.15 

0.1083 

%Effect 

0.0% 

-4.9% 

Project 

Longitude 

CETIS™ v1.8.7.16 Analyst: __ _ 
(Oi ii(_ 



CETIS Analytical Report Report Date: 

Test Code: 

19Dec-1613:14 (p 1 of 2) 

161121a J 12-3712-4397 

Salmonid Embryo-Alevin Survival and Development Test Nautilus Environmental 

Analysis ID:· 01-0737-2489 

Analyzed: 19Dec-1613:13 

Batch ID: 03-5261-5530 

Start Date: 18 Oct-16 17:35 

Ending Date: 17 Nov-1613:00 

Duration: 29d 19h 

Sample Code Sample ID 

Control 08-8308-2331 

FR_UFR1 10-7516-2299 

GH_ER2 04-9422-6584 

FR_FRCP1 11-3445-7212 

GH_FR1 08-3525-1758 

GH_ERC 20-7388-0844 

EV_HC1 14-4341-548 7 

EV_MC2 20-4287-7806 

CM_MC2 14-4751-8514 

LC_LCDSSLCC 12-2957-4836 

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 108 
FR_UFR1 98 
GH_ER2 105 
FR_FRCP1 59 
GH_FR1 49 
GH_ERC 110 
EV_HC1 63 
EV_MC2 96 
CM_MC2 88 
LC_LCDSSLCC 73 

000-469-187-2 

Endpoint: Proportion Normal i.Mt11.\i1~~) 
Analysis: STP 2x2 Contingency Tables 

Test Type: Survival-Development 

Protocol: EC/EPS 1/RM/28 

Species: Oncorhynchus mykiss 

Source: Vancouver Island Trout Hatchery 

Sample Date Receive Date Sample Age 

18 Oct-16 18 Oct-16 18h (14 °c) 

17 Oct-1610:36 18 Oct-16 09:00 31 h (3.5 °c) 

17 Oct-16 18 Oct-16 09:00 42h (5.5 °C) 

17 Oct-16 11 :38 18 Oct-16 09:00 30h (3.8 °c) 

17 Oct-16 18 Oct-16 09:00 42h (5 °C) 

17 Oct-16 18 Oct-16 09:00 42h (6 °C) 

17 Oct-16 10:45 18 Oct-16 09:00 31h (5 °c) 

17 Oct-16 12:45 18 Oct-16 09:00 29h (5.8 °C) 

17 Oct-16 18 Oct-16 09:00 42h (4 °c) 

17 Oct-16 18 Oct-16 09:00 42h (3.5 °c) 

CETIS Version: CET1Sv1 .8.7 

Official Results: Yes 

Analyst: Kania Lywe 

Diluent: Dechlorinated Tap Water 

Brine: 

Age: 

Client Name Project 

Teck Coal 

Sample Source Station Location Latitude Longitude 

Teck Coal Control 

Teck Coal FR_UFR1_Q_03102016_N 

Teck Coal GH_ER2_WS_2016-10-17_N 

Teck Coal FR_FRCP1_Q_03102016_N 

Teck Coal GH_FR1_WS_2016-10-17 _N 

Teck Coal GH_ERC_WS_2016-10-17_N 

Teck Coal EV_HC1_WS_2016-10-17_N 

Teck Coal EV_MC2_WS_2016-10-17_N 

Teck Coal CM_MC2_WS_20161017 _N 

Teck Coal LC_LCDSSLCC_WS_2016-10-17 

Alt Hyp Trials Seed Test Result 
C>T NA NA 

Test Stat P-Value P-Type Decision(a:So/o) 
0.04732 0.1420 Exact Non-Significant Effect 
0.3418 0.6835 Exact Non-Significant Effect 
0 <0.0001 Exact Significant Effect 
0 <0.0001 Exact Significant Effect 
1 1.0000 Exact Non-Significant Effect 
0 <0.0001 Exact Significant Effect 
0.01199 0.0479 Exact Significant Effect 
0.002097 0.0105 Exact Significant Effect 
5.917E-07 <0.0001 Exact Significant Effect 

R NR+ R Prop NR Prop R %Effect 
12 120 0.9 0.1 0.0% 
22 120 0.8167 0.1833 9.26% 
15 120 0.875 0.125 2.78% 
61 120 0.4917 0.5083 45.37% 
69 118 0.4153 0.5847 53.86% 
10 120 0.9167 0.08333 -1.85% 
56 . 119 0.5294 0.4706 41.18% 
26 122 0.7869 0.2131 12.57% 
29 117 0.7521 0.2479 16.43% 
43 116 0.6293 0.3707 30.08% 

CETIS™ v1.8.7.16 Analyst: QA: 
Jl'%_ <.Jv" 
1\ fl{? IQ 



CETIS Analytical Report Report Date: 

Test Code: 

19 Dec-16 13:14 (p 2 of 2) 

161121a I 12-3712-4397 

Salmonid Embryo-Alevin Survival and Development Test Nautilus Environmental 

Analysis ID: 01-0737-2489 Endpoint: Proportion Normal 
Analyzed: 19 Dec-16 13:13 Analysis: STP 2x2 Contingency Tables 

Proportion Normal Detail lWi_lll\i\.t1) 
Sample Code 

Control 

FR_UFR1 

GH_ER2 

FR_FRCP1 

GH_FR1 

GH_ERC 

EV_HC1 

EV_MC2 

CM_MC2 

LC_LCDSSLCC 

Proportion Normal Binomials 

Sample Code 
Control 

FR_UFR1 

GH_ER2 

FR_FRCP1 

GH_FR1 

GH_ERC 

EV_HC1 

EV_MC2 

CM_MC2 

LC_LCDSSLCC 

Graphics 

000-469-187-2 

Rep 1 

0.8333 

0.8 

0.8333 

0.4839 

0.6667 

0.8333 

0.5517 

0.7333 

0.8621 

0.6552 

Rep 1 

25/30 

24/30 

25/30 

15/31 

20/30 

25/30 

16/29 

22/30 

25/29 

19/29 

ii, 
i! 

Rep2 

0.8667 

0.8333 

0.9667 

0.5667 

0.3333 

0.9333 

0.6667 

0.8571 

0.5667 

0.6667 

Rep2 

26/30 

25/30 

29/30 

17/30 

10/30 

28/30 

20/30 

24/28 

17/30 

20/30 

H 
! i 
i i 
1-....l 

Rep3 

0.9667 

0.8 

0.8667 

0.4483 

0.2414 

0.9333 

0.5333 

0.8333 

0.7586 

0.5 

Rep 3 

29/30 

24/30 

26/30 

13/29 

7/29 

28/30 

16/30 

25/30 

22/29 

14/28 

B 

Rep4 

0.9333 

0.8333 

0.8333 

0.4667 

0.4138 

0.9667 

0.3667 

0.7353 

0.8276 

0.6897 

Rep4 

28/30 

25/30 

25/30 

14/30 

12/29 

29/30 

11/30 

25/34 

24/29 

20/29 

~I 

CETIS™ v1.8.7.16 

CETIS Version: CETISv1 .8.7 
Official Results: Yes 

Analyst: __ _ 
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CETIS Analytical Report Report Date: 

Test Code: 

19 Dec-16 13:05 (p 1 of 2) 

161121a j 12-3712-4397 

Salmonid Embryo-Alevin Survival and Development Test Nautilus Environmental 

Analysis ID: 05-0630-0999 

Analyzed: 19 Dec-16 13:02 

Batch ID: 03-5261-5530 

Start Date: 18 Oct-16 17:35 

Ending Date: 17 Nov-1613:00 

Duration: 29d 19h 

Sample Code Sample ID 

FR_UFR1 10-7516-2299 

GH_ER2 04-9422-6584 

FR_FRCP1 11-3445-7212 

GH_FR1 08-3525-17 58 

GH_ERC 20-7388-0844 

EV_HC1 14-4341-5487 

EV_MC2 20-4287-7806 

CM_MC2 14-4751-8514 

LC_LCDSSLCC 12-2957-4836 

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 

Fisher Exact/Bonferroni-Holm Test 

Sample VS Sample 

FR_UFR1 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 
FR_UFR1 Upstream Contr 98 
GH_ER2 105 
FR_FRCP1 59 
GH_FR1 49 
GH_ERC 110 
EV_HC1 63 
EV_MC2 96 
CM_MC2 88 
LC_LCDSSLCC 73 

000-469-187-2 

Endpoint: Proportion Normal Wt\\'.l\ \11':;) 
Analysis: STP 2x2 Contingency Tables 

CETIS Version: CETISv1.8.7 

Test Type: Survival-Development 

Protocol: EC/EPS 1/RM/28 

Species: Oncorhynchus mykiss 

Official Results: Yes 

Analyst: Kania Lywe 

Diluent: Dechlorinated Tap Water 

Brine: 

Source: Vancouver Island Trout Hatchery Age: 

Sample Date Receive Date 

17 Oct-16 10:36 18 Oct-16 09:00 

17 Oct-16 18 Oct-16 09:00 

17 Oct-16 11 :38 18 Oct-16 09:00 

17 Oct-16 18 Oct-16 09:00 

17 Oct-16 18 Oct-16 09:00 

17 Oct-16 10:45 18 Oct-16 09:00 

17 Oct-16 12:45 18 Oct-16 09:00 

17 Oct-16 18 Oct-16 09:00 

17 Oct-16 18 Oct-16 09:00 

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 P-Value 

1 1.0000 

0 <0.0001 

0 <0.0001 

1.0000 

1.664E-06 <0.0001 

0.3376 1.0000 

0.1467 0.5869 

0.0009972 0.0050 

R NR+ R 

22 120 

15 120 

61 120 

69 118 

10 120 

56 119 

26 122 

29 117 

43 116 

Seed 

NA 

P-Type 

Exact 

Exact 

Exact 

Exact 

Exact 

Exact 

Exact 

Exact 

Prop NR 

0.8167 

0.875 

0.4917 

0.4153 

0.9167 

0.5294 

0.7869 

0.7521 

0.6293 

Sample Age Client Name 

31h (3.5 °C) Teck Coal 

42h (5.5 °C) 

30h (3.8 °C) 

42h (5 °C) 

42h (6 °C) 

31h (5 °C) 

29h (5.8 °C) 

42h (4 °C) 

42h (3.5 °C) 

Station Location 

FR_UFR1_Q_03102016_N 

GH_ER2_WS_2016-10-17 _N 

FR_FRCP1_ Q_03102016_N 

GH_FR1_WS_2016-10-17 _N 

GH_ERC_WS_2016-10-17 _N 

EV_HC1_WS_2016-10-17 _N 

EV_MC2_WS_2016-10-17 _N 

CM_MC2_WS_20161017 _N 

LC_LCDSSLCC_WS_2016-10-17 

Latitude 

Test Result 

Decision(a:5%) 

Non-Significant Effect 

Significant Effect 

Significant Effect 

Non-Significant Effect 

Significant Effect 

Non-Significant Effect 

Non-Significant Effect 

Significant Effect 

Prop R %Effect 

0.1833 0.0% 

0.125 -7.14% 

0.5083 39.8% 

0.5847 49.15% 

0.08333 -12.24% 

0.4706 35.17% 

0.2131 3.65% 

0.2479 7.9% 

0.3707 22.94% 

Project 

Longitude 

rf-Yft i w-4 ~\-\/EIZl 
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CETIS™ v1.8.7.16 Analyst: __ _ QA: 



CETIS Analytical Report 

Salmonid Embryo-Alevin Survival and Development Test 

Analysis ID: 05-0630-0999 Endpoint: Proportion Normal lViV'llo\l\Vl) 
Analyzed: 19 Dec-16 13:02 Analysis: STP 2x2 Contingency Tables 

Proportion Normal Detail l~Ul~l\\i•'j) 
Sample Code Rep 1 Rep2 Rep 3 Rep4 

FR_UFR1 0.8 0.8333 0.8 0.8333 

GH_ER2 0.8333 0.9667 0.8667 0.8333 

FR_FRCP1 0.4839 0.5667 0.4483 0.4667 

GH_FR1 0.6667 0.3333 0.2414 0.4138 

GH_ERC 0.8333 0.9333 0.9333 0.9667 

EV_HC1 0.5517 0.6667 0.5333 0.3667 

EV_MC2 0.7333 0.8571 0.8333 0.7353 

CM_MC2 0.8621 0.5667 0.7586 0.8276 

LC_LCDSSLCC 0.6552 0.6667 0.5 0.6897 

Proportion Normal Binomials 

Sample Code Rep 1 Rep2 Rep3 Rep4 
FR_UFR1 24/30 25/30 24/30 25/30 

GH_ER2 25/30 29/30 26/30 25/30 

FR_FRCP1 15/31 17/30 13/29 14/30 

GH_FR1 20/30 10/30 7/29 12/29 

GH_ERC 25/30 28/30 28/30 29/30 

EV_HC1 16/29 20/30 16/30 11/30 

EV_MC2 22/30 24/28 25/30 25/34 

CM_MC2 25/29 17/30 22/29 24/29 

LC_LCDSSLCC 19/29 20/30 14/28 20/29 

Graphics 
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000-469-187-2 CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

19 Dec-16 13:05 (p 2 of 2) 

161121a 12-3712-4397 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

~ 

Cl.II\! !'e~lf'li/IQ ~rtt\ 

Analyst: __ _ 



CETIS Analytical Report 

Analysis ID: 09-5679-4409 
Analyzed: 19 Dec-16 13:00 

Batch ID: 03-5261-5530 

Start Date: 18 Oct-16 17:35 

Ending Date: 17 Nov-16 13:00 

Duration: 29d 19h 

Sample Code Sample ID 

FR_UFR1 10-7516-2299 

GH_ER2 04-9422-6584 

FR_FRCP1 11-3445-7212 

GH_FR1 08-3525-1758 

GH_ERC 20-7388-0844 

EV_HC1 144341-5487 

EV_MC2 20-4287-7806 

CM_MC2 144751-8514 

LC_LCDSSLCC 12-2957-4836 

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 

Fisher Exact/Bonferroni-Holm Test 

Sample vs Sample 
GH_ER2 FR_UFR1 
GH_ER2 FR_FRCP1 
GH_ER2 GH_FR1 
GH_ER2 GH_ERC 
GH_ER2 EV_HG1 
GH_ER2 EV_MC2 
GH_ER2 CM_MC2 
GH_ER2 LC_LCDSSLCC 

Data Summary 

Sample Code · NR 
FR_UFR1 98 
GH_ER2 Receiving Wate 105 
FR_FRCP1 59 
GH_FR1 49 
GH_ERC 110 
EV_HC1 63 
EV_MC2 96 
CM_MC2 88 
LC_LCDSSLCC 73 

000-469-187-2 

Endpoint: Proportion Normal lVi1i1b1llt')) 
Analysis: STP 2x2 Contingency Tables 

Report Date: 

Test Code: 

19 Dec-16 13:05 (p 1 of 2) 

161121a 12-3712-4397 

Test Type: Survival-Development Analyst: Kania Lywe 

Protocol:· EC/EPS 1/RM/28 Diluent: Dechlorinated Tap Water 

Species: Oncorhynchus mykiss Brine: 

Source: Vancouver Island Trout Hatchery Age: 

Sample Date Receive Date Sample Age Client Name Project 

17 Oct-16 10:36 18 Oct-16 09:00 31h (3.5 °C) Teck Coal 

17 Oct-16 18 Oct-16 09:00 42h (5.5 °c) 
17 Oct-16 11:38 18 Oct-16 09:00 30h (3.8 °c) 
17 Oct-16 18 Oct-16 09:00 42h (5 °C) 

17 Oct-16 18 Oct-16 09:00 42h (6 °C) 

17 Oct-16 10:45 18 Oct-16 09:00 31h (5 °C) 

17 Oct-16 12:45 18 Oct-16 09:00 29h (5.8 °c) 
17 Oct-16 18 Oct-16 09:00 42h (4 ·c) 
17 Oct-16 18 Oct-16 09:00 42h (3.5 °C) 

Sample Source Station Location Latitude Longitude 

Teck Coal FR_UFR1_Q_03102016_N 

Teck Coal GH_ER2_WS_2016-10-17 _N 

Teck Coal FR_FRCP1_Q_03102016_N 

Teck Coal GH_FR1_WS_2016-10-17_N :i ~ 
Teck Coal GH_ERC_WS_2016-10-17 _N 

Teck Coal EV_HC1_WS_2016-10-17 _N 

Teck Coal EV_MC2_WS_2016-10-17 _N 

Teck Coal CM_MC2_WS_20161017_N 

Teck Coal LC_LCDSSLCC_WS_2016-10-17 

Alt Hyp Trials Seed Test Result 
C>T NA NA 

Test Stat P-Value P·Type Decision{ a: 5%) 

0.1417 0.2834 Exact Non-Significant Effect 
0 <0.0001 Exact Significant Effect 
0 <0.0001 Exact Significant Effect 
1 1.0000 Exact Non-Significant Effect 
0 <0.0001 Exact Significant Effect 
0.04843 0.1453 Exact Non-Significant Effect 
0.01144 0.0458 Exact Significant Effect 
8.971 E-06 <0.0001 Exact Significant Effect 

R NR+R Prop NR Prop R %Effect 
22 120 0.8167 0.1833 6.67% 
15 120 0.875 0.125 0.0% 
61 120 0.4917 0.5083 43.81% 
69 118 0.4153 0.5847 52.54% 
10 120 0.9167 0.08333 -4.76% 
56 119 0.5294 0.4706 39.5% 
26 122 0.7869 0.2131 10.07% 
29 117 0.7521 0.2479 14.04% 
43 116 0.6293 0.3707 28.08% 

CETIS™ v1.8.7.16 Analyst: __ _ QA: 



CETIS Analytical Report 

Salmonid Embryo-Alevin Survival and Development Test 

Analysis ID: 09-5679-4409 Endpoint: Proportion Normal l,V101bil~) 
Analyzed: 19 Dec-16 13:00 Analysis: STP 2x2 Contingency Tables 

Proportion Normal Detail lVv\.,,;111~) 
Sample Code Rep 1 Rep 2 Rep 3 Rep4 
FR_UFR1 0.8 0.8333 0.8 0.8333 

GH_ER2 0.8333 0.9667 0.8667 0.8333 

FR_FRCP1 0.4839 0.5667 0.4483 0.4667 

GH_FR1 0.6667 0.3333 0.2414 0.4138 

GH_ERC 0.8333 0.9333 0.9333 0.9667 

EV_HC1 0.5517 0.6667 0.5333 0.3667 

EV_MC2 0.7333 0.8571 0.8333 0.7353 

CM_MC2 0.8621 0.5667 0.7586 0.8276 

LC_LCDSSLCC 0.6552 0.6667 0.5 0.6897 

Proportion Normal Binomials W61 \oi\!~) 
Sample Code Rep 1 Rep 2 Rep 3 Rep4 
FR_UFR1 24/30 25/30 24/30 25/30 

GH_ER2 25/30 29/30 26/30 25/30 

FR_FRCP1 15/31 17/30 13/29 14/30 
GH_FR1 20/30 10/30 7/29 12/29 
GH_ERC 25/30 28/30 28/30 29/30 
EV_HC1 16/29 20/30 16/30 11/30 
EV_MC2 22/30 24/28 25/30 25/34 

CM_MC2 25/29 17/30 22/29 24/29 

LC_LCDSSLCC 19/29 20/30 14/28 20/29 

Graphics 

EE 
~ 

'·' 

'" 

~I i1 

•' 
0 

~· ~I 

000-469-187-2 CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

19 Dec-16 13:05 (p 2 of 2) 

161121a 112-3712-4397 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

fl?._V1..ffl.i ~ GH-tf1-'l 
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Analyst: __ _ QA: 



CETIS Analytical Report 

Salmonid Embryo-Alevin Survival and Development Test 

Report Date: 

Test Code: 

19 Dec-16 13:05 (p 1 of 1) 

161121a I 12-3712-4397 

Nautilus Environmental 

Analysis ID: 14-5865-0457 
Analyzed: 19 Dec-1613:05 

Endpoint: Proportion Normal LV\ Olb\ ht~) 
Analysis: Single 2x2 Contingency Table 

CETIS Version: CETISv1 .8.7 
Official Results: Yes 

Batch ID: 03-5261-5530 

Start Date: 18 Oct-16 17:35 

Ending Date: 17 Nov-16 13:00 

Duration: 29d 19h 

Sample Code Sample ID 

FR_UFR1 10-7516-2299 

GH_ER2 04-9422-6584 

Test Type: Survival-Development 

Protocol: EC/EPS 1/RM/28 

Species: Oncorhynchus mykiss 

Source: Vancouver Island Trout Hatchery 

Sample Date Receive Date 

17 Oct-16 10:36 18 Oct-16 09:00 

17 Oct-16 18 Oct-16 09:00 

Sample Age 

31h (3.5 °C) 

42h (5.5 °C) 

Analyst: Kania Lywe 

Diluent: Dechlorinated Tap Water 

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 

Data Transform Zeta 

Untransformed 

Fisher Exact Test 

Sample vs Sample 

FR_UFR1 GH_ER2 

Data Summary 

Sample Code NR 

FR_UFR1 Upstream Contr 98 
GH_ER2 Receiving Wate 105 

Proportion Normal Detail LV\u..ti·,fifl)) 

Sample Code 

FR_UFR1 

GH_ER2 

Rep 1 

0.8 

0.8333 

Proportion Normal Binomials (J\Llb\l1lj J 
Sample Code Rep 1 

FR_UFR1 24/30 

GH_ER2 25/30 

Graphics 

FR..JIRl.1 

000-469-187-2 

Teck Coal 

Teck Coal 

Alt Hyp Trials 

C>T NA 

Seed 

NA 

Test Stat P-Value P-Type 

1 1.0000 Exact 

R 

22 
15 

Rep 2 

0.8333 

0.9667 

Rep2 

25/30 

29/30 

NR+ R 

120 
120 

Rep 3 

0.8 

0.8667 

Rep 3 

24/30 

26/30 

Prop NR 

0.8167 
0.875 

Rep4 

0.8333 

0.8333 

Rep4 

25/30 

25/30 

FR_UFR1_Q_03102016_N 

GH_ER2_WS_2016-10-17 _N 

Dec is ion( a: 5%) 

Non-Significant Effect 

Prop R 

0.1833 
0.125 

%Effect 

0.0% 
-7.14% 

Test Result 

CETIS™ v1 .8.7.16 Analyst: ___ _ QA: :f {;1;_ 
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CETIS. Analytical Report Report Date: 

Test Code: 

19 Dec-16 13:54 (p 1 of 2) 

161121b I 09-0398-3065 

Salmonid Embryo-Alevin-i;..rfSurvival Development and Growth Test Nautilus Environmental 

Analysis ID: 19-9459-6211 
Analyzed: 19 Dec-16 13:45 

Batch ID: 03-3988-2984 

Start Date: 18 Oct-1617:35 

Ending Date: 17 Nov-16 13:00 

Duration: 29d 19h 

Sample Code Sample ID 

Control 10-7181-2408 

FR_UFR1 10-7516-2299 

GH_ER2 04-9422-6584 

FR_FRCP1 11-3445-7212 

GH_FR1 08-3525-1758 

GH_ERC 20-7388-0844 

EV_HC1 14-4341-5487 

EV_MC2 20-4287-7806 

CM_MC2 14-4751-8514 

LC_LCDSSLCC 12-2957-4836 

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 

GH_ER2 
FR_FRCP1 
GH_FR1 
GH_ERC 
EV_HC1 
EV_MC2 
CM_MC2 
LC_LCDSSLCC 

ANOVATable 

Source Sum Squares 
Between 6.937399 
Error 5.174874 
Total 12.11227 

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: Vancouver Island Trout Hatchery Age: 

Sample Date Receive Date Sample Age Client Name 

18 Oct-16 18 Oct-16 18h Teck Coal 

17 Oct-16 10:36 18 Oct-16 09:00 31h (3.5 °C) 

17 Oct-16 18 Oct-16 09:00 42h (5.5 °C) 

17 Oct-16 11:38 18 Oct-16 09:00 30h (3.8 °C) 

17 Oct-16 18 Oct-16 09:00 42h (5 °C) 

17 Oct-16 18 Oct-16 09:00 42h (6 °C) 

17 Oct-16 10:45 18 Oct-16 09:00 31h (5 °C) 

17 Oct-16 12:45 18 Oct-16 09:00 29h (5.8 °C) 

17 Oct-16 18 Oct-16 09:00 42h (4 °C) 

17 Oct-16 18 Oct-16 09:00 42h (3.5 °C) 

Sample Source 

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 

-0.664 
-0.4937 
1.183 
1.507 
2.086 
1.617 
-0.979 
-1.175 
-2.545 

Trials 

NA 

Critical 

2.537 
2.537 
2.537 

2.537 
2.537 
2.537 
2.537 
2.537 
2.537 

Mean Square 

0.7708222 
0.1724958 

Test Stat 

Seed 

NA 

MSD 

0.745 
0.745 
0.745 
0.745 

0.745 
0.745 
0.745 
0.745 

0.745 

OF 

9 

30 
39 

Critical 

Station Location 

Control 

FR_UFR1_Q_03102016_N 

GH_ER2_WS_2016-10-17 _N 

FR_FRCP1_Q_03102016_N 

GH_FR1_WS_2016-10-17 _N 

GH_ERC_WS_2016-10-17_N 

EV _HC1_WS_2016-10-17 _N 

EV_MC2_WS_2016-10-17_N 

CM_MC2_WS_20161017_N 

LC_LCDSSLCC_WS_2016-10-17 

Latitude 

PMSD Test Result 

3.76% 

OF P-Value P-Type Decision(a:5%) 

6 0.9817 CDF Non-Significant Effect 

6 0.9703 CDF Non-Significant Effect 
6 0.4382 CDF Non-Significant Effect 
6 0.2975 CDF Non-Significant Effect 
6 0.1202 CDF Non-Significant Effect 
6 0.2554 CDF Non-Significant Effect 
6 0.9931 CDF Non-Significant Effect 
6 0.9964 CDF Non-Significant Effect 
6 1.0000 CDF Non-Significant Effect 

F Stat P-Value Decision(a:5%) 

4.469 0.0009 Significant Effect 

P-Value Decision(a:1%) 

Project 

Longitude 

Variances Bartlett Equality of Variance 16.14 21.67 0.0640 Equal Variances 
Distribution Shapiro-Wilk W Normality 0.9407 0.9236 0.0366 Normal Distribution 

000-469-187-2 CETIS™ v1.8.7.16 Analyst: __ _ 
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CETIS Analytical Report Report Date: 

Test Code: 

19 Dec-16 13:55 (p 1 of 2) 

151121 b I 09-0398-3065 

Salmon id Embryo-Alevin-~urvival Development and Growth Test Nautilus Environmental 

Analysis ID: 01-9227-6045 

Analyzed: 19 Dec-16 13:49 

Batch ID: 03-3988-2984 

Start Date: 18 Oct-16 17:35 

Ending Date: 17 Nov-1613:00 

Duration: 29d 19h 

Sample Code Sample ID 

FR_UFR1 10-7516-2299 

GH_ER2 04-9422-6584 

FR_FRCP1 11-3445-7212 

GH_FR1 08-3525-1758 

GH_ERC 20-7388-0844 

EV_HC1 14-4341-5487 

EV_MC2 20-4287-7806 

CM_MC2 14-4751-8514 

LC_LCDSSLCC 12-2957-4836 

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 

ANOVATable 

Source 

Between 

Error 
Total 

Distributional Tests 

Attribute 

Sample Code 

GH_ER2 

FR_FRCP1 
GH_FR1 

GH_ERC 

EV_HC1 

EV_MC2 
CM_MC2 

LC_LCDSSLCC 

Sum Squares 

6.936297 

5.025174 

11.96147 

Test 

Endpoint: Length-mm CETIS Version: CETISv1.8.7 

Analysis: Parametric-Control vs Treatments Official Results: Yes 

Test Type: Survival-Development-Growth 

Protocol: EC/EPS 1/RM/28 

Analyst: Kania Lywe 

Diluent: Dechlorinated Tap Water 

Species: Oncorhynchus mykiss Brine: 

Source: Vancouver Island Trout Hatchery Age: 

Sample Date Receive Date Sample Age Client Name Project 

17 Oct-16 10:36 18 Oct-16 09:00 31h (3.5 °C) Teck Coal 

17 Oct-16 18 Oct-16 09:00 42h (5.5 °C) 

17 Oct-16 11:38 18 Oct-16 09:00 30h (3.8 °C) 

17 Oct-16 18 Oct-16 09:00 42h (5 °C) 

170ct-16 18 Oct-16 09:00 42h (6 °C) 

17 Oct-16 10:45 18 Oct-16 09:00 31h (5 °C) 

17 Oct-16 12:45 18 Oct-16 09:00 29h (5.8 °C) 

W \A f-¥-1_ ~ {i.l{..6¥'.-t. 

, CU..Z ~~'\CL !:~ , 
17 Oct-16 18 Oct-16 09:00 42h (4 °C) 

17 Oct-16 18 Oct-16 09:00 42h (3.5 °C) 

Sample Source Station Location Latitude Longitude 

Teck Coal FR_UFR1_Q_03102016_N 

Teck Coal GH_ER2_WS_2016-10-17 _N 

Teck Coal FR_FRCP1_Q_03102016_N 

Teck Coal GH_FR1_WS_2016-10-17 _N 

Teck Coal GH_ERC_WS_2016-10-17 _N 

Teck Coal EV_HC1_WS_2016-10-17 _N 

Teck Coal EV_MC2_WS_2016-10-17_N 

Teck Coal CM_MC2_WS_20161017 _N 

Teck Coal LC_LCDSSLCC_WS_2016-10-17 

Alt Hyp Trials Seed PMSD Test Result 
C>T NA NA 3.83% 

Test Stat Critical MSD DF P-Value P-Type Decision(a:5%) 
0.1639 2.511 0.766 6 0.8462 CDF Non-Significant Effect 
1.778 2.511 0.766 6 0.1898 CDF Non-Significant Effect 
2.09 2.511 0.766 6 0.1125 CDF Non-Significant Effect 
2.647 2.511 0.766 6 0.0377 CDF Significant Effect 
2.196 2.511 0.766 6 0.0926 CDF Non-Significant Effect 
-0.3032 2.511 0.766 6 0.9440 CDF Non-Significant Effect 
-0.4917 2.511 0.766 6 0.9654 CDF Non-Significant Effect 
-1.811 2.511 0.766 6 0.9995 CDF Non-Significant Effect 

Mean Square DF F Stat P-Value Decision(a:5%) 
0.8670371 8 4.659 0.0012 Significant Effect 
0.1861176 27 

35 

Test Stat Critical P-Value Decision(a:1%) 
Variances 

Distribution 
Bartlett Equality of Variance 

Shapiro-Wilk W Normality 
14.64 20.09 

0.9409 0.9166 
0.0666 

0.0541 

Equal Variances 

Normal Distribution 

000-469-187-2 CETIS™ v1.8.7.16 oA dCt'--. 3L _ 1n. /u 
Analyst: __ _ 



CETIS Analytical Report Report Date: 19 Dec-16 13:55 (p 2 of 2) 

Test Code: 161121b I 09-0398-3065 

Salmonid Embryo-Alevin-~urvival Development and Growth Test Nautilus Environmental 

Analysis ID: 01-9227-6045 Endpoint: Length-mm CETIS Version: CETISv1.8.7 

Analyzed: 19 Dec-1613:49 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 

FR_UFR1 4 20.01 19.81 20.21 20.03 19.87 20.12 0.06228 0.62% 0.0% 

GH_ER2 4 19.96 19.53 20.39 19.88 19.74 20.35 0.1342 1.35% 0.25% 

FR_FRCP1 4 19.47 18.94 19.99 19.41 19.19 19.86 0.1648 1.69% 2.71% 

GH_FR1 4 19.37 17.98 20.77 19.74 18.07 19.95 0.4379 4.52% 3.19% 

GH_ERC 4 19.2 18.25 20.15 19.18 18.54 19.91 0.298 3.1% 4.04% 

EV_HC1 4 19.34 18.65 20.03 19.3 18.95 19.82 0.2161 2.24% 3.35% 

EV_MC2 4 20.1 19.72 20.48 20.2 19.75 20.26 0.1195 1.19% -0.46% 

CM_MC2 4 20.16 19.8 20.52 20.2 19.85 20.39 0.1145 1.14% -0.75% 

LC_LCDSSLCC 4 20.56 20.17 20.95 20.51 20.35 20.87 0.1227 1.19% -2.76% 

Length-mm Detail 

Sample Code Rep 1 Rep2 Rep3 Rep4 

FR_UFR1 20.12 20.11 19.94 19.87 

GH_ER2 20.35 19.74 19.85 19.9 fK. \A tf'-1- litMA.-
FR_FRCP1 19.2 19.19 19.62 19.86 

s~ GH_FR1 19.95 19.8 18.07 19.67 i)'l.11-':.. 

GH_ERC 18.54 18.93 19.91 19.43 

EV_HC1 19.59 18.95 19 19.82 

EV_MC2 20.24 19.75 20.16 20.26 

CM_MC2 20.15 20.39 19.85 20.25 

LC_LCDSSLCC 20.38 20.65 20.87 20.35 

Graphics 
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000-469-187-2 CETIS™ v1.8.7.16 Analyst: __ _ 



CETIS Analytical Report 

;g,.../ 

Report Date: 

Test Code: 

19 Dec-16 13:55 (p 1 of 2) 

151121b I 09-0398-3065 

Salmonid Embryo-Alevin~ Survival Development and Growth Test Nautilus Environmental 

Analysis ID: 07-0523-6237 
Analyzed: 19 Dec-16 13:52 

Batch ID: 03-3988-2984 

Start Date: 18 Oct-16 17:35 

Ending Date: 17 Nov-1613:00 

Duration: 29d 19h 

Sample Code Sample ID 

FR_UFR1 10-7516-2299 

GH_ER2 04-9422-6584 

FR_FRCP1 11-3445-7212 

GH_FR1 08-3525-1758 

GH_ERC 20-7388-0844 

EV_HC1 14-4341-5487 

EV_MC2 20-4287-7806 

CM_MC2 14-4751-8514 

LC_LCDSSLCC 12-2957-4836 

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 

GH_ER2 

ANOVA.Table 

Source 

Between 
Error 
Total 

Distributional Tests 

Attribute 

Sample Code 

FR_UFR1 
FR_FRCP1 
GH_FR1 
GH_ERC 
EV_HC1 
EV_MC2 
CM_MC2 
LC_LCDSSLCC 

Sum Squares 

6.936297 
5.025174 
11.96147 

Test 

Endpoint: Length-mm 
Analysis: Parametric-Control vs Treatments 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: Kania Lywe Test Type: Survival-Development-Growth 

Protocol: EC/EPS 1/RM/28 Diluent: Dechlorinated Tap Water 

Species: Oncorhynchus mykiss 

Source: Vancouver Island Trout Hatchery 

Sample Date Receive Date Sample Age 

17 Oct-16 10:36 18 Oct-16 09:00 31h (3.5 °C) 

17 Oct-16 18 Oct-16 09:00 42h (5.5 °C) 

170ct-1611:38 180ct-1609:00 30h(3.8°C) 

17 Oct-16 18 Oct-16 09:00 42h (5 °C) 

Brine: 

Age: 

Client Name Project 

Teck Coal 

17 Oct-16 18 Oct-16 09:00 42h (6 °C) 

17 Oct-16 10:45 18 Oct-16 09:00 31h (5 °C) 

17 Oct-16 12:45 18 Oct-16 09:00 29h (5.8 °C) 

~-IA..~ii WvOl 
PJ./'{ '""~~lf\(L.. 

17 Oct-16 18 Oct-16 09:00 42h (4 °C) 

17 Oct-16 18 Oct-16 09:00 42h (3.5 °C) 

Sample Source Station Location Latitude Longitude 

Teck Coal FR_UFR1_Q_03102016_N 

Teck Coal GH_ER2_WS_2016-10-17_N 

Teck Coal FR_FRCP1_Q_03102016_N 

Teck Coal GH_FR1_WS_2016-10-17 _N 

Teck Coal GH_ERC_WS_2016-10-17_N 

Teck Coal EV_HC1_WS_2016-10-17_N 

Teck Coal EV_MC2_WS_2016-10-17_N 

Teck Coal CM_MC2_ WS _20161017 _N 

Teck Coal LC_LCDSSLCC_WS_2016-10-17 

Alt Hyp Trials Seed PMSD Test Result 

C>T NA NA 3.84% 

Test Stat Critical MSD DF P·Value P-Type Decision(a:5%) 

-0.1639 2.511 0.766 6 0.9223 CDF Non-Significant Effect 
1.614 2.511 0.766 6 0.2429 CDF Non-Significant Effect 
1.926 2.511 0.766 6 0.1495 CDF Non-Significant Effect 
2.483 2.511 0.766 6 0.0530 CDF Non-Significant Effect 
2.032 2.511 0.766 6 0.1245 CDF Non-Significant Effect 
-0.4671 2.511 0.766 6 0.9631 CDF Non-Significant Effect 
-0.6556 2.511 0.766 6 0.9779 CDF Non-Significant Effect 
-1.975 2.511 0.766 6 0.9997 CDF Non-Significant Effect 

Mean Square OF F Stat P-Value Decision(a:5%) 
0.8670371 8 4.659 0.0012 Significant Effect 
0.1861176 27 

35 

Test Stat Critical P-Value Decision(a:1%) 
Variances 
Distribution 

Bartlett Equality of Variance 
Shapiro-Wilk W Normality 

14.64 20.09 
0.9409 0.9166 

0.0666 
0.0541 

Equal Variances 

Normal Distribution 

000-469-187-2 CETIS™ v1.8.7.16 Analyst: __ _ QA: JG1.z 
'°' ;, 



CETIS Analytical Report Report Date: 19 Dec-16 13:55 (p 2 of 2) 

Test Code: 161121b I 09-0398-3065 
liA---

Salmonid Embryo-Alevin-?1 Survival Development and Growth Test Nautilus Environmental 

Analysis ID: 07-0523-6237 Endpoint: Length-mm CETIS Version: CETISv1.8.7 
Analyzed: 19 Dec-16 13:52 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 

FR_UFR1 4 20.01 19.81 20.21 20.03 19.87 20.12 0.06228 0.62% 0.0% 
GH_ER2 4 19.96 19.53 20.39 19.88 19.74 20.35 0.1342 1.35% 0.25% 
FR_FRCP1 4 19.47 18.94 19.99 19.41 19.19 19.86 0.1648 1.69% 2.71% 
GH_FR1 4 19.37 17.98 20.77 19.74 18.07 19.95 0.4379 4.52% 3.19% 
GH_ERC 4 19.2 18.25 20.15 19.18 18.54 19.91 0.298 3.1% 4.04% 
EV_HC1 4 19.34 18.65 20.03 19.3 18.95 19.82 0.2161 2.24% 3.35% 
EV_MC2 4 20.1 19.72 20.48 20.2 19.75 20.26 0.1195 1.19% -0.46% 
CM_MC2 4 20.16 19.8 20.52 20.2 19.85 20.39 0.1145 1.14% -0.75% 
LC_LCDSSLCC 4 20.56 20.17 20.95 20.51 20.35 20.87 0.1227 1.19% -2.76% 

Length-mm Detail 

Sample Code Rep 1 Rep2 Rep3 Rep4 
FR_UFR1 20.12 20.11 19.94 19.87 

'f(LIAfU (4l...-0.2L 
GH_ER2 20.35 19.74 19.85 19.9 
FR_FRCP1 19.2 19.19 19.62 19.86 U-1"{ H'le·"W'CL~)-
GH_FR1 19.95 19.8 18.07 19.67 
GH_ERC 18.54 18.93 19.91 19.43 
EV_HC1 19.59 18.95 19 19.82 
EV_MC2 20.24 19.75 20.16 20.26 
CM_MC2 20.15 20.39 19.85 20.25 
LC_LCDSSLCC 20.38 20.65 20.87 20.35 
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CETIS Analytical Report 

Salmonid 

Analysis ID: 03-3398-4225 
Analyzed: 19 Dec-16 13:54 

Batch ID: 

Start Date: 

03-3988-2984 

18 Oct-16 17:35 

Ending Date: 17 Nov-16 13:00 

Duration: 29d 19h 

Sample Code Sample ID 

FR_UFR1 10-7516-2299 

GH_ER2 04-9422-6584 

Sample Code Material Type 

FR_UFR1 Water Sample 

GH_ER2 Water Sample 

Data Transform Zeta 

Untransformed NA 

Equal Variance t Two-Sample Test 

Sample Code vs 

FR_UFR1 

ANOVATable 

Source 

Between 
Error 
Total 

Distributional Tests 

Attribute 

Sample Code 

GH_ER2 

Sum Squares 

0.005000134 
0.2628004 
0.2678005 

Test 

Endpoint: Length-mm 
Analysis: Parametric-Two Sample 

Report Date: 

Test Code: 

19 Dec-16 13:55 (p 1 of 2) 

161121 b 09-0398-3065 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Test Type: Survival-Development-Growth 

Protocol: EC/EPS 1/RM/28 

Analyst: Kania Lywe 

Diluent: Dechlorinated Tap Water 

Species: Oncorhynchus mykiss Brine: 

Source: Vancouver Island Trout Hatchery Age: 

Sample Date Receive Date 

17 Oct-16 10:36 18 Oct-16 09:00 

17 Oct-16 18 Oct-16 09:00 

Sample Source 

Teck Coal 

Teck Coal 

Alt Hyp Trials Seed 

C>T NA NA 

Sample Age 

31 h (3.5 °C) 

42h (5.5 °C) 

Client Name 

Teck Coal 

Station Location 

FR_UFR1_Q_03102016_N 

GH_ER2_WS_2016-10-17_N 

Latitude 

PMSD Test Result 

1.44% 

Test Stat Critical MSD OF P-Value P-Type Decision(a:5%) 

0.3379 1.943 0.288 6 0.3735 CDF Non-Significant Effect 

Mean Square OF F Stat P-Value Decision(a:5%) 

0.005000134 0.1142 0.7470 Non-Significant Effect 
0.04380006 6 

7 

Test Stat Critical P-Value Decision(a:1%) 

Project 

Longitude 

Variances Variance Ratio F 4.639 47.47 0.2396 Equal Variances 
Distribution Shapiro-Wilk W Normality 0.8969 0.6451 0.2710 Normal Distribution 

Length-mm Summary 

Sample Code Count Mean 95% LCL 95% UCL Median Min Max Std Err CV% %Effect 
FR_UFR1 4 20.01 19.81 20.21 20.03 19.87 20.12 0.06228 0.62% 0.0% 
GH_ER2 4 19.96 19.53 20.39 19.88 19.74 20.35 0.1342 1.35% 0.25% 

Length-mm Detail 

Sample·Code Rep 1 Rep2 Rep3 Rep4 
FR_UFR1 20.12 20.11 19.94 19.87 

fuwl ~iLwL GH_ER2 20.35 19.74 19.85 19.9 
~~~~>U3~ 

000-469-187-2 CETIS"1 v1.8.7.16 Analyst: ___ _ 



CETIS Analytical Report 
,,,..., 

Salmonid Embryo-Alevin-~Survival Development and Growth Test 

Analysis ID: 03-3398-4225 Endpoint: Length-mm 
Analyzed: 19 Dec-16 13:54 Analysis: Parametric-Two Sample 

Graphics 

Report Date: 

Test Code: 

19 Dec-16 13:55 (p 2 of 2) 

151121 b I 09-0398-3065 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

-0.JS ~--~--~--~--~--~--~ 
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CETIS Analytical Report Report Date: 

Test Code: 

19 Dec-16 15:52 (p 1 of 2) 

151121 b I 09-0398-3065 

Salmonid Embryo-Alevin-~Survival Development and Growth Test Nautilus Environmental 

Analysis ID: 10-0202-7849 

Analyzed: 19 Dec-16 15:43 

Batch ID: 03-3988-2984 

Start Date: 18 Oct-1617:35 

Ending Date: 17 Nov-1613:00 

Duration: 29d 19h 

Sample Code 

Control 

FR_UFR1 

GH_ER2 

FR_FRCP1 

GH_FR1 

GH_ERC 

EV_HC1 

EV_MC2 

CM_MC2 

LC_LCDSSLCC 

Sample ID 

10-7181-2408 

10-7516-2299 

04-9422-6584 

11-3445-7212 

08-3525-1758 

20-7388-0844 

14-4341-5487 

20-4287-7806 

14-4751-8514 

12-2957-4836 

,,;...... 
Endpoint: Mean ~eight-mg 
Analysis: Nonparame ric-Two Sample 

Test Type: Survival-Development-Growth 

Protocol: EC/EPS 1/RM/28 

Species: Oncorhynchus mykiss 

Source: Vancouver Island Trout Hatchery 

Sample Date Receive Date Sample Age 

18 Oct-16 18 Oct-16 18h 

17 Oct-16 10:36 18 Oct-16 09:00 31h (3.5 °C) 

170ct-16 18 Oct-16 09:00 

170ct-1611:38 180ct-1609:00 

42h (5.5 ·c) 
30h (3.8 ·c) 
42h (5 ·q 
42h (6 ·c) 

170ct-16 

17 Oct-16 

18 Oct-16 09:00 

18 Oct-16 09:00 

17 Oct-16 10:45 18 Oct-16 09:00 31h (5 •q 
17 Oct-16 12:45 18 Oct-16 09:00 29h (5.8 °C) 

17 Oct-16 

17 Oct-16 

18 Oct-16 09:00 42h (4 °C) 

18 Oct-16 09:00 42h (3.5 °C) 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: Kania Lywe 

Diluent: Dechlorinated Tap Water 

Brine: 

Age: 

Client Name Project 

Teck Coal 

Sample Code Material Type Sample Source Station Location Latitude Longitude 
Control 

FR_UFR1 

GH_ER2 

FR_FRCP1 

GH_FR1 

GH_ERC 

EV_HC1 

EV_MC2 

CM_MC2 

LC_LCDSSLCC 

Data Transform 

Untransformed 

Water Sample 

Water Sample 

Water Sample 

Water Sample 

Water Sample 

Water Sample 

Water Sample 

Water Sample 

Water Sample 

Water Sample 

Zeta 

NA 

Wilcoxon Rank Sum Two-Sample Test 

Sample Code vs Sample Code 

Control FR_UFR1 

ANOVA Table 

Source 

Between 
Error 
Total 

Distributional Tests 

Attribute 

GH_ER2 
FR_FRCP1 
GH_FR1 
GH_ERC 
EV_HC1 
EV_MC2 
CM_MC2 
LC_LCDSSLCC 

Sum Squares 

651.5662 
383.6688 
1035.235 

Test 

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 

22.5 NA 
24 NA 
16.5 NA 
26 NA 
20 NA 
26 NA 
26 NA 
26 NA 
26 NA 

Mean Square 

72.39625 
12.78896 

Control 

FR_UFR1_Q_03102016_N 

GH_ER2_WS_2016-10-17 _N 

FR_FRCP1_Q_03102016_N 

GH_FR1_WS_2016-10-17_N 

GH_ERC_WS_2016-10-17_N 

EV_HC1_WS_2016-10-17_N 

EV_MC2_WS_2016-10-17 _N 

CM_MC2_WS_20161017 _N 

LC_LCDSSLCC_WS_2016-10-17 

Seed 

NA 

Ties· DF P·Value 

1 6 0.9143 
0 6 0.9714 
1 6 0.3714 
0 6 1.0000 
0 6 0.7571 
0 6 1.0000 
0 6 1.0000 
0 6 1.0000 
0 6 1.0000 

DF 

9 
30 
39 

F Stat 

5.661 

PMSD 

5.93% 

P-Type 

Exact 
Exact 
Exact 
Exact 
Exact 
Exact 
Exact 
Exact 
Exact 

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 

P-Value Decision(a:5%) 

0.0001 Significant Effect 

Test Stat Critical P-Value Decision(a:1%) 
Variances 
Distribution 

Bartlett Equality of Variance 
Shapiro-Wilk W Normality 

29.29 21.67 
0.889 0.9236 

0.0006 
0.0009 

Unequal Variances 
Non-normal Distribution 

000-469-187-2 CETIS™ v1.8.7.16 Analyst:. __ _ QA: 



CETIS Analytical Report Report Date: 19 Dec-16 15:52 (p 2 of 2) 

Test Code: 161121b I 09-0398-3065 

Salmonid Embryo·Alevin-5 Survival DeveJopment and Growth Test Nautilus Environmental 

Analysis ID: 10-0202-7849 Endpoint: Mean g CETIS Version: CETISv1.8.7 

Analyzed: 19 Dec-16 15:43 Analysis: Sample Official Results: Yes 

Mean ~Weight-mg Summary 
llJI.."\, 

Sample Code Count Mean 95% LCL 95% UCL Median Min Max Std Err CV% %Effect 

Control 4 82.83 81.67 84 83.01 81.85 83.45 0.3664 0.88% 0.0% 
FR_UFR1 4 84.98 81.66 88.29 84.81 83.08 87.2 1.041 2.45% -2.59% 
GH_ER2 4 85.21 81.08 89.34 84.62 82.76 88.85 1.299 3.05% -2.87% 
FR_FRCP1 4 82.83 78.85 86.8 82.22 80.71 86.15 1.249 3.02% 0.0% 
GH_FR1 4 86.83 86.36 87.3 86.83 86.5 87.14 0.1478 0.34% -4.82% 
GH_ERC 4 85.17 79.53 90.8 84.71 81.6 89.64 1.771 4.16% -2.82% 
EV_HC1 4 86.33 82.67 89.99 86.35 83.53 89.09 1.151 2.67% -4.22% 
EV_MC2 4 91.2 86.16 96.25 92.4 86.54 93.48 1.584 3.47% -10.11% 
CM_MC2 4 90.89 87.47 94.3 90.38 88.89 93.89 1.073 2.36% -9.73% 
LC_LCDSSLCC 4 96.21 82.2 110.2 99 83.5 103.3 4.4 9.15% -16.15% 

Mean 9"Y Weight-mg Detail 
~1 

Sample Code Rep 1 Rep2 Rep3 Rep4 
Control 81.85 82.69 83.45 83.33 

i;;.J FR_UFR1 87.2 86.3 83.33 83.08 {),\t,f;V 1., 

GH_ER2 88.85 82.76 84.23 85 lf.,v"l. 
FR_FRCP1 83.33 81.11 86.15 80.71 
GH_FR1 86.5 87 87.14 86.67 
GH_ERC 81.6 83.21 89.64 86.21 
EV_HC1 85.88 86.82 83.53 89.09 
EV_MC2 93.48 86.54 92 92.8 
CM_MC2 88.89 93.89 90 90.77 
LC_LCDSSLCC 83.5 97.5 103.3 100.5 
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CETIS Analytical Report Report Date: 

Test Code: 

19 Dec-16 15:52 (p 1 of 2) 

161121 b I 09-0398-3065 

Salmonid Embryo-Alevin-~urvival Development and Growth Test Nautilus Environmental 

Analysis ID: 17-3687-5828 

Analyzed: 19 Dec-1615:45 

Batch ID: 03-3988-2984 

Start Date: 18 Oct-16 17:35 

Ending Date: 17 Nov-1613:00 

Duration: 29d 19h 

Sample Code Sample ID 
FR_UFR1 10-7516-2299 

GH_ER2 04-9422-6584 

FR_FRCP1 11-3445-7212 

GH_FR1 08-3525-17 58 

GH_ERC 20-7388-0844 

EV_HC1 14-4341-5487 

EV_MC2 20-4287-7806 

CM_MC2 14-4751-8514 

LC_LCDSSLCC 12-2957-4836 

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 

\"°' 
Endpoint: Mean ,~.Jr$eight-mg 
Analysis: Nonparametric-Two Sample 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Test Type: Survival-Development-Growth 

Protocol: EC/EPS 1/RM/28 

Analyst: Kania Lywe 

Diluent: Dechlorinated Tap Water 

Species: Oncorhynchus mykiss Brine: 

Source: Vancouver Island Trout Hatchery Age: 

Sample Date 

17 Oct-16 10:36 

17 Oct-16 

17 Oct-16 11 :38 

17 Oct-16 

17 Oct-16 

17 Oct-16 10:45 

17 Oct-16 12:45 

17 Oct-16 

17 Oct-16 

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 

Receive Date 

18 Oct-16 09:00 

18 Oct-16 09:00 

18 Oct-16 09:00 

18 Oct-16 09:00 

18 Oct-16 09:00 

18 Oct-16 09:00 

18 Oct-16 09:00 

18 Oct-16 09:00 

18 Oct-16 09:00 

Seed 

NA 

Sample Age Client Name 

31h (3.5 °C) Teck Coal 

42h (5.5 °C) 

30h (3.8 °C) 

42h (5 °C) 

42h (6 °C) 

31h(5°C) 

29h (5.8 °C) 

42h (4 °C) 

42h (3.5 °C) 

Station Location 

FR_UFR1_Q_03102016_N 

GH_ER2_WS_2016-10-17_N 

FR_FRCP1_Q_03102016_N 

GH_FR1_WS_2016-10-17 _N 

GH_ERC_WS_2016-10-17_N 

EV_HC1_WS_2016-10-17 _N 

EV_MC2_WS_2016-10-17 _N 

CM_MC2_WS_20161017_N 

LC_LCDSSLCC_WS_2016-10-17 

Project 

Yf..., V\.W-i ~ !Alt~ 
ll"'i. <rt{ertcl\U., ~~ 

Latitude Longitude 

PMSD Test Result 

6.08% 

Wilcoxon Rank Sum Two-Sample Test 

Sample Code VS Sample Code Test Stat Critical Ties OF P-Value P-Type Decision{a:5%) 
FR_UFR1 GH_ER2 18 NA 0 6 0.5571 Exact Non-Significant Effect 

FR_FRCP1 13.5 NA 1 6 0.1143 Exact Non-Significant Effect 
GH_FR1 22 NA 0 6 0.9000 Exact Non-Significant Effect 
GH_ERC 17 NA 0 6 0.4429 Exact Non-Significant Effect 
EV_HC1 21 NA 0 6 0.8286 Exact Non-Significant Effect 
EV_MC2 25 NA 0 6 0.9857 Exact Non-Significant Effect 
CM_MC2 26 NA 0 6 1.0000 Exact Non-Significant Effect 
LC_LCDSSLCC 24 NA 0 6 0.9714 Exact Non-Significant Effect 

ANOVATable 

Source Sum Squares Mean Square OF F Stat P-Value Decision{a:5%) 
Between 564.9202 70.61502 8 4.99 0.0007 Significant Effect 
Error 382.0574 14.15028 27 
Total 946.9776 35 

Distributional Tests 

Attribute Test Test Stat Critical P-Value Decision{a:1 %) 
Variances Bartlett Equality of Variance 23.23 20.09 0.0031 Unequal Variances 
Distribution Shapiro-WilkW Normality 0.8999 0.9166 0.0034 Non-normal Distribution 

000-469-187-2 CETIS™ v1.8.7.16 Analyst: __ _ QA: 
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CETIS Analytical Report Report Date: 19 Dec-16 15:52 (p 2 of 2) 

Test Code: 161121 b I 09-0398-3065 

Salmonid Embryo-Alevin-17f'Y Survival Development and Growth Test Nautilus Environmental 

Analysis ID: 17-3687-5828 Endpoint: Mean~ Weight-mg CETIS Version: CETISv1 .8.7 

Analyzed: 19 Dec-16 15:45 Analysis: Nonparam~tric-Two Sample Official Results: Yes 
;µ.... 

Mean g,y Weight-mg Summary 
w~ Mean 95% LCL 95% UCL Median Min Max Std Err CV% %Effect Sample CoCle Count 

FR_UFR1 4 84.98 81.66 88.29 84.81 83.08 87.2 1.041 2.45% 0.0% 

GH_ER2 4 85.21 81.08 89.34 84.62 82.76 88.85 1.299 3.05% -0.27% 

FR_FRCP1 4 82.83 78.85 86.8 82.22 80.71 86.15 1.249 3.02% 2.53% 

GH_FR1 4 86.83 86.36 87.3 86.83 86.5 87.14 0.1478 0.34% -2.18% 

GH_ERC 4 85.17 79.53 90.8 84.71 81.6 89.64 1.771 4.16% -0.22% 

EV_HC1 4 86.33 82.67 89.99 86.35 83.53 89.09 1.151 2.67% -1.59% 

EV_MC2 4 91.2 86.16 96.25 92.4 86.54 93.48 1.584 3.47% -7.33% 

CM_MC2 4 90.89 87.47 94.3 90.38 88.89 93.89 1.073 2.36% -6.96% 

LC_LCDSSLCC 4 96.21 82.2 110.2 99 83.5 103.3 4.4 9.15% -13.22% 

\<v 
Mean 91 Weight-mg Detail 

~ 
Sample Code Rep 1 Rep 2 Rep 3 Rep4 

FR_UFR1 87.2 86.3 83.33 83.08 

GH_ER2 88.85 82.76 84.23 85 
'f{L_Vlt:{Z-j_ cvWl_ Clrt-Gt/L-

FR_FRCP1 83.33 81.11 86.15 80.71 

GH_FR1 86.5 87 87.14 86.67 fNN._ 0(, ~~s\kg 
GH_ERC 81.6 83.21 89.64 86.21 

EV_HC1 85.88 86.82 83.53 89.09 

EV_MC2 93.48 86.54 92 92.8 

CM_MC2 88.89 93.89 90 90.77 

LC_LCDSSLCC 83.5 97.5 103.3 100.5 

Graphics 
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CETIS Analytical Report Report Date: 

Test Code: 

19 Dec-16 15:52 (p 1 of 2) 

151121 b I 09-0398-3065 

Salmonid Embryo-Alevin-. Survival Development and Growth Test Nautilus Environmental 

Analysis ID: 19-1698-2260 

Analyzed: 19 Dec-16 15:49 

Batch ID: 03-3988-2984 

Start Date: 18 Oct-16 17:35 

Ending Date: 17 Nov-16 13:00 

Duration: 29d 19h 

Sample Code Sample ID 
FR_UFR1 10-7516-2299 

GH_ER2 04-9422-6584 

FR_FRCP1 11-3445-7212 

GH_FR1 08-3525-1758 

GH_ERC 20-7388-0844 

EV_HC1 14-4341-5487 

EV_MC2 20-4287-7806 

CM_MC2 14-4751-8514 

LC_LCDSSLCC 12-2957-4836 

Sample Code Material Type 
FR_UFR1 Water Sample 

GH_ER2 Water Sample 

FR_FRCP1 Water Sam pie 

GH_FR1 Water Sam pie 

GH_ERC Water Sample 

EV_HC1 Water Sample 

EV_MC2 Water Sample 

CM_MC2 Water Sample 

LC_LCDSSLCC Water Sam pie 

Data Transform Zeta 
Untransformed NA 

...... 
Endpoint: Mean~*"eight-mg 

Analysis: Nonparametric-Two Sample 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Test Type: Survival-Development-Growth 

Protocol: EC/EPS 1/RM/28 

Analyst: Kania Lywe 

Diluent: Dechlorinated Tap Water 

Species: Oncorhynchus mykiss Brine: 

Source: Vancouver Island Trout Hatchery Age: 

Sample Date 

17 Oct-16 10:36 

17 Oct-16 

17 Oct-1611:38 

17 Oct-16 

170ct-16 

17 Oct-16 10:45 

17 Oct-16 12:45 

17 Oct-16 

170ct-16 

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 

Receive Date 

18 Oct-16 09:00 

18 Oct-16 09:00 

18 Oct-16 09:00 

18 Oct-16 09:00 

18 Oct-16 09:00 

18 Oct-16 09:00 

18 Oct-16 09:00 

18 Oct-16 09:00 

18 Oct-16 09:00 

Seed 
NA 

Sample Age Client Name 

31h (3.5 °C) Teck Coal 

42h (5.5 °C) 

30h (3.8 °C) 

42h (5 °C) 

42h (6 °C) 

31h (5 °C) 

29h (5.8 °C) 

42h (4 °C) 

42h (3.5 °C) 

Station Location 

FR_UFR1_Q_03102016_N 

GH_ER2_WS_2016-10-17 _N 

FR_FRCP1_Q_03102016_N 

GH_FR1_WS_2016-10-17 _N 

GH_ERC_WS_2016-10-17 _N 

EV_HC1_WS_2016-10-17 _N 

EV_MC2_WS_2016-10-17 _N 

CM_MC2_WS_20161017 _N 

LC_LCDSSLCC_WS_2016-10-17 

Project 

RVl~ ~ Wl--Gf-t. 

~ vt~~reu0L S\ks 

Latitude Longitude 

PMSD Test Result 

6.07% 

Wilcoxon Rank Sum Two-Sample Test 

Sample Code vs Sample Code Test Stat Critical Ties DF P-Value P-Type Decision(a:5%) 
GH_ER2 FR_UFR1 18 NA 0 6 0.5571 Exact Non-Significant Effect 

FR_FRCP1 14 NA 0 6 0.1714 Exact Non-Significant Effect 
GH_FR1 22 NA 0 6 0.9000 Exact Non-Significant Effect 
GH_ERC 18 NA 0 6 0.5571 Exact Non-Significant Effect 
EV_HC1 21 NA 0 6 0.8286 Exact Non-Significant Effect 
EV_MC2 25 NA 0 6 0.9857 Exact Non-Significant Effect 
CM_MC2 26 NA 0 6 1.0000 Exact Non-Significant Effect 
LC_LCDSSLCC 23 NA 0 6 0.9429 Exact Non-Significant Effect 

ANOVA Table 

Source Sum Squares Mean Square DF F Stat P-Value Decision(a:5%) 
Between 564.9202 70.61502 8 4.99 0.0007 Significant Effect 
Error 382.0574 14.15028 27 
Total 946.9776 35 

Distributional Tests 

Attribute Test Test Stat Critical P-Value Decision(a:1%) 
Variances Bartlett Equality of Variance 23.23 20.09 0.0031 Unequal Variances 
Distribution Shapiro-Wilk W Normality 0.8999 0.9166 0.0034 Non-normal Distribution 

000-469-187-2 CETIS™ v1.8.7.16 Analyst:_· __ _ S6U-oA:. __ _.,-,-c~-. {Ci /IL 



CETIS. Analytical. Report Report Date: 19 Dec-16 15:52 (p 2 of 2) 

Test Code: 161121 b I 09-0398-3065 
\""--"' 

Salmonid Embryo-Alevin-!jY Survival Development and Growth Test Nautilus Environmental 
,..... 

Analysis ID: 19-1698-2260 Endpoint: Mean _9ry Weight-mg CETIS Version: CETISv1.8.7 

Analyzed: 19 Dec-16 15:49 Analysis: Nonpara~ric-Two Sample Official Results: Yes 

Mean gJ~eight-mg Summary 
Mt 

Mean 95% LCL 95% UCL Median Min Max Std Err CV% %Effect Sample Code Count 

FR_UFR1 4 84.98 81.66 88.29 84.81 83.08 87.2 1.041 2.45% 0.0% 

GH_ER2 4 85.21 81.08 89.34 84.62 82.76 88.85 1.299 3.05% -0.27% 

FR_FRCP1 4 82.83 78.85 86.8 82.22 80.71 86.15 1.249 3.02% 2.53% 

GH_FR1 4 86.83 86.36 87.3 86.83 86.5 87.14 0.1478 0.34% -2.18% 

GH_ERC 4 85.17 79.53 90.8 84.71 81.6 89.64 1.771 4.16% -0.22% 

EV_HC1 4 86.33 82.67 89.99 86.35 83.53 89.09 1.151 2.67% -1.59% 

EV_MC2 4 91.2 86.16 96.25 92.4 86.54 93.48 1.584 3.47% -7.33% 

CM_MC2 4 90.89 87.47 94.3 90.38 88.89 93.89 1.073 2.36% -6.96% 

LC_LCDSSLCC 4 96.21 82.2 110.2 99 83.5 103.3 4.4 9.15% -13.22% 

Mean g;tweight-mg Detail 
v>kt 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 
FR_UFR1 87.2 86.3 83.33 83.08 

ff''::-IA~'f.--1- ~ Wt,,t.\Z-'l GH_ER2 88.85 82.76 84.23 85 

FR_FRCP1 83.33 81.11 86.15 80.71 lilv-t ve(evt\IQ §.\ts 
GH_FR1 86.5 87 87.14 86.67 

GH_ERC 81.6 83.21 89.64 86.21 

EV_HC1 85.88 86.82 83.53 89.09 

EV_MC2 93.48 86.54 92 92.8 
CM_MC2 88.89 93.89 90 90.77 
LC_LCDSSLCC 83.5 97.5 103.3 100.5 
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CETIS Analytical Report Report Date: 

Test Code: 

19 Dec-16 15:51(P1 of 2) 

161121b I 09-0398-3065 
\i-V 

Salmonid Embryo-Alevin·lj'Y Survival Development and Growth Test Nautilus Environmental 

Analysis ID: 18-9762-7776 
Analyzed: 19 Oec-16 15:51 

Batch ID: 03-3988-2984 

Start Date: 18 Oct-16 17:35 

Ending Date: 17 Nov-1613:00 

Duration: 29d 19h 

Sample Code Sample ID 
FR_UFR1 10-7516-2299 

GH_ER2 04-9422-6584 

y,-
Endpoint: Mean Pfxe,~eight-mg 
Analysis: Parametric-Two Sample 

Test Type: Survival-Development-Growth 

Protocol: EC/EPS 1/RM/28 

Species: Oncorhynchus mykiss 

Source: Vancouver Island Trout Hatchery 

Sample Date Receive Date Sample Age 

17 Oct-16 10:36 

170ct-16 

18 Oct-16 09:00 31h (3.5 °C) 

18 Oct-16 09:00 42h (5.5 °C) 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: Kania Lywe 
Diluent: Dechlorinated Tap Water 

Brine: 

Age: 

Client Name Project 

Teck Coal 

Sample Code Material Type Sample Source Station Location Latitude Longitude 

FR_UFR1 Water Sample 

GH_ER2 Water Sample 

Data Transform Zeta 
Untransformed NA 

Equal Variance t Two-Sample Test 

Sample Code vs Sample Code 
FR_UFR1 GH_ER2 

ANOVATable 

Teck Coal 

Teck Coal 

Alt Hyp Trials 
C>T NA 

Test Stat Critical 
-0.1396 1.943 

Seed 
NA 

MSD 
3.234 

FR_UFR1_Q_03102016_N 

GH_ER2_WS_2016-10-17_N 

PMSD Test Result 

3.81% 

DF P-Value P-Type Decision(a:5%) 

6 0.5532 GDF Non-Significant Effect 

Source Sum Squares Mean Square DF F Stat P·Value Decision(a:5%) 
Between 
Error 
Total 

Distributional Tests 

Attribute 

0.1078786 
33.22805 
33.33593 

Test 
Variances Variance Ratio F 

0.1078786 
5.538009 

Distribution Shapiro-Wilk W Normality 

Mean p}'yweight-mg Summary 
v\e\ 

Sample Code Count Mean 

FR_UFR1 4 84.98 
GH_ER2 

Mean oJfweight-mg Detail 
7~ 

Sample Code 
FR_UFR1 

GH_ER2 

000-469-187-2 

4 85.21 

Rep 1 Rep2 
87.2 86.3 
88.85 82.76 

1 
6 
7 

Test Stat Critical 
1.557 47.47 
0.9269 0.6451 

0.01948 

P-Value 
0.7248 
0.4885 

95% LCL 95% UCL Median 

81.66 88.29 84.81 
81.08 89.34 84.62 

Rep3 Rep 4 
83.33 83.08 
84.23 85 

CETIS™ v1.8.7.16 

0.8936 Non-Significant Effect 

Decision(a:1%) 
Equal Variances 
Normal Distribution 

Min Max 

83.08 87.2 
82.76 88.85 

W'-. .JA~ 

Std Err 

1.041 
1.299 

CV% 

2.45% 
3.05% 

~"'{ vqe~. s~ . 

Analyst: __ _ 

%Effect 

0.0% 
-0.27% 



CETIS Analytical Report 

Salmonid Embryo-Alevin-0 Survival Development and ~rowth Test 

-
Analysis ID: 18-9762-7776 
Analyzed: 19 Dec-16 15:51 

Endpoint: Mean C?fY.~eight-mg 
Analysis: Parametric'.:rwo Sample 

Graphics 
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Report Date: 

Test Code: 

19 Dec-16 15:51 (p 2 of 2) 

161121b I 09-0398-3065 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 
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APPENDIX F – Chain-of-Custody Forms 



Page 1 'of 

Teck 
COCID: I 20161017-1337 TURNAROUND TIME: RUSH: 

:Wt> PRO:lltF4llllirKJlEf~'t'1.i'!l~-O ,, wA ''''''"' ;~!(', '/~y,(i,'{i • •.-;;:,:c;~'(~~fi)\l{~~'f:1t•«)'/;?;'il;~u'.: .. ; '.'•' ,f't; 

,:.' Facility Name/ Job# Fording River Operation J ,:• Lab Name Nautilus Environmental,:·• Renort Foi1iat /Distribution Excel PDF EDD 

l--------P_r""oj'-ec_t_M_a.ccn:.::cag"'ec:.r1-L_ee_W_il_m ____________________ ~-1--'---L_a_b~Co __ n_ta_c-1t ----~-'----~---+--E_m_ai_~·l _1.:__~@teck.com . -

1-----------~.E~m_'~ai-1i---~----~-.=___.-_·----~--···---·~~~-~-----1--~-"-E_m_a_il+-.=_"_''_· ___ ~-----~-"-+,·-"_.Email2: ~"-""'on~a~Jd~@~t~~k~.t'Ol~.~~.~r-4"'-...C:..-;:':f'c'~'-f~-~ 
1------------A_d_d_re_s-ls _P_O_B_o_x_l_0_0 _____________________ -1-----A_ddress 8664 Commerce Court Email 3: teckcoal@eauis~~line.com 

x « I:\'.:,:.· x 

x ''[/'!'" x 
-"' 

City Elkford 

Postal Code VOB !HO 

Phone Number 1-250-865-5289 
::\07.'7·;/,.''. 

Sample lD Samole Location 

FR_FRCPl 

FR_UFRl 

Field 
Matrix 

WS 

WS 

Province I BC 
Country I Canada 

0 
~ 
"' ('., 

~ 
0) 

'" ~ 
"' :::l 
0 
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COCID: I Oct 13 Q4 Tox Week 1 

•. ~ ' • ' ,• • < 

Facility Name Greenhills Operations 

Project Manager Leigh Stickney 
Email leigh.stickney@teck.com 

Address PO Box 5000 

City Elkford Province IBC 

Postal Code YOB !HO Country !Canada 

Phone Number 250 865 3274 

TUR \/AROUND TIME: regular RUSH: 
·.· ... ,/ . ', '• . ' .. ' 

Lab Name Nautilus Environmental EDD delivery: 

Lab Contact Krysta Pearcy Site: leigh.stickney@teck.com EQuIS: OHO 

Email Report Format I Distribution 

j Address 8664 Commence Court Yes PDF Yes Excel 
I Imperial Square Lake City Email I: Ieigh.stickney@teck.com 

City Burnaby Province BC Email 2: sean.beswick@teck.com 

Postal Code V5A 4N7 Country Can Email 3: jevin.wolchuk@teck.com 

Phone Number PO number 359182 
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Chain Of Custody Record 
COC ID: 20160823-0823 Page: 1 of 1 

Turnaround Time: 

PROJECT/CLIENT INFO LABORATORY OTHER INFO 

Facility Name Coal Mountain Operation LabName Nautilus Envirorunental Send Invoice To 

Contact Name Carla Romero Contact Name Krysta Pearcy Address 

Address 226 I Corbin Rd. Address 8664 commerce Court 

City Sparwood JProv. BC City State 

Postal Code VOB2G9 Country I Canada City Burnaby State BC Postal Code Country 

Phone Number 250 425 7350 Postal Code V5A4N7 Country Canada Task Code 

Email EDD To Rick.Magliocco@teck.com Phone Number 604-420-8773 Shipping Company 
Don.Sacino@teck.com Email Address krysta@nautilusenvironmental.ca Tracking Number 
Carla.Romero@teck.com PO Number CC Hardcopy To 
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Chain Of Custody Record Turnaround Time: 

LABORATORY OTll.ERINFO 
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· COCID: 
' I 20161017-1435 TUR!'l'AROUND TIME: RUSH: 

Facility Nam~ I Job# Line.Creek ·operation Lab Name Nautilus Environmental 
i!----~~~~~~~~~-~-+~~~~~~~~-~~~~~~~~~~~~~-t-~~~~~~ 

Project Manager Jay Jones Lab Contact Krysta Pearcy 
Repott Format I Disttibution 

Email 1: iav.iones@teck.com 

Excel PDF EDD 

" ,\' 

Email jay.jones@teck.com Email Krysta@NautilusEnvironmental.ca Email 2: tim.chala@teck.com x x 
Address Box 2003 Address 8664 commerce Court Email3: teckcoal(CQ~quisonllne.com y x .r : 

l 5km N01th Hwy 43 Email4: cait.good@feck.com x .\' 
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Excel PDF EDD ff! .. Report Fonnat I ~ ; 
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COCID: I Oct 25 Q4 Tox Week\ TURNAROUND TIME: regular RUSH: 

. '>'. : : : ::.,, .••.. •.: •:. .; ••;:;>:{~···· . PRQJE:Ct!.ClitENt1NF:O : < ;: . ;' .•. ·!' •·>: .:<:.:··.'>;:: 1$.llO~'.l'ORY . ·. .: <. ,: .... .· .. · .··· : • · Of8ER.Jl\'il0 ·:. :· ::: .. : : ·.· :,:• ( .. • 
Facility Name Greenhills Operations Lah Name Nautilus Environmental EDD delivery: 

Project Manager Leigh Stickney Lah Contact Krysta Pearcy Site: leigh.stickney@teck.com EQuIS: GHO 

Email leigh.stickney@teck.com Email Report Format I Distribution 

Address P0Box5000 Address 8664 Commence Court Yes PDF Yes Excel I 
Imperial Square Lake City Email 1: leigh.stickney@teck.com 

City Elkford Province IBC City Burnaby Province BC Emai12: sean. beswick@!eek.com 

Postal Code VOB !HO Country Jcanada Postal Code V5A4N7 Country Can Email3: jevin.wolchuk@teck.com 
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. :.·:.••.: ..... ;••,·: . .:;::;::,,,. ····> .......... ·.·.·••·:Si\MfY,,;E: .)).il:TAiLS : ·.:;• ·,, " ... :· :,: :>': :.::•. ·. c::: ::: ·. :c: ·:.:· : .. :..:: •, .. ;: : ·' .. ·,: .. :; •:· ANAL 'Y$t:S.:tlE:QlJE:S'fE:n::: 1:•::: ·' x. . ·' :• ,;. ,: :: •• :.. ·. . <\ ; 
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Facility Name/ Job# Elkview Operations Lab Name Nautilus Environmental 

Job Descrivtion SA Chronic Toxicity Sampling Lab Contact Krysta Peracy 

Project Manager Michael Moore Email krysta@nautiluseuvironmental.ca 

Email Michael.Moore@teck.com Address 8664 Commerce Court 
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Chain Of Custody Record 
COC ID: 20161025-1025 Page: 1 of 1 

Turnaround Time: 

PROJECT/CLIENT INFO LABORATORY OTHER INFO 

Facility Name Coal Mountain Operation Lab Name Nautilus Environmental Send Invoice To 

Contact Name Carla Romero Contact Name Krysta Pearcy Address 

Address 2261 Corbin Rd. Address 8664 commerce Court 

City Sparwood IProv. BC City State 
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COCID: I 20161025-1435 TURNAROUND TIME: RUSH: 

Facility Name I Job# Line Creek Operation Lab Name Nautilus Euvironmental Renert Format I Distribution Excel PDF EDD 
Project Manager Jay Jones Lab Contact Krysta Pearcy Email I: I iavJonesrnlteck.com x ,\' 

Email jay.jones@teck.com Email Krysta@NautilusEnvironmentaLca Email2: tim.chala®teck.com x x 
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Chain Of Custody Record 
COC ID: 20161101-1101 Page: I of Ji 

Turnaround Time: 

PROJECT/CLIENT INFO LABORATORY OTHER INFO 

Facility Name Coal Mountain Operation LabName Nautilus Environmental Send Invoice To 

Contact Name Carla Romero Contact Name Krysta Pearcy Address 

Address 2261 Corbin Rd. Address 8664 commerce Court 

City Sparwood I Prov. BC City State 

Postal Code VOB 200 Country !Canada City Burnaby State BC Postal Code Country 

Phone Number 250 425 7350 Postal Code V5A4N7 Country Canada Task Code 

Email EDD To Rick.Magliocco@teck.com Phone Number 604-420-8773 Shipping Company 

Don.Sacino@teck.com Email Address krysta@nautilusenvironmental.ca Tracking Number 

Carla.Romero@teck.com PO Number CC Hardcopy To 

CC Hardcopy To • I ; 
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'' 

Report Format I Distribution Excel PDF EDD '' '' 

Project Manager Jay Jones Lab Contact Krysta Pearcy Email 1: iav.lonesraiteck .. com ,X ... 
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City Sparwood Province IBC City Burnaby Province BC 

Postal Code VOB 2GO Country I Canada Postal Code V5A4N7 Country Canada PO number 431.106 
Phone Number 250-425-6111 Phone Number 604-420-8773 
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1.0 INTRODUCTION 
 
Nautilus Environmental conducted toxicity tests for Teck Coal Ltd. on samples collected from 
the Line Creek Operations as part of a toxicity testing program required under BC Ministry of 
Environment permit number 106970, Section 5.2.  Test types included survival and reproduction 
of a cladoceran (Ceriodaphnia dubia), embryo development of rainbow trout (Oncorhynchus 
mykiss), growth of a freshwater plant (Lemna minor) and population growth of a unicellular 
green alga (Pseudokirchneriella subcapitata). Table 1 outlines the toxicity tests that were conducted 
on each sample and Figure 1 shows the locations of sample sites. Samples were transported in 
20-L plastic containers in coolers containing ice packs. Samples were received at temperatures 
ranging from 6.0 to 10.2°C and were stored in the dark at 4 ± 2°C prior to testing.  
 

Table 1. Summary of toxicity testing program. 

Sample ID EMS # Location Description Species Tested Sample 
Collection Date 

GH_ER2* 200389 Elk River upstream of 
Greenhill Operations 

C. dubia, O. mykiss, and  
P. subcapitata April 27, 2016 

LC_LCDSSLCC 297110 Line Creek downstream 
of South Line Creek 

C. dubia, O. mykiss,  
L. minor and P. subcapitata April 27, 2016 

LC_DC1 E288270 Dry Creek near mouth C. dubia, O. mykiss,  
L. minor and P. subcapitata April 27, 2016 

LC_FRDSDC E288272 Fording River 
downstream of Dry Creek 

C. dubia, O. mykiss,  
L. minor and P. subcapitata April 27, 2016 

LC_DCDS E295210 Dry Creek downstream of 
sedimentation ponds 

C. dubia, O. mykiss, 
 L. minor and P. subcapitata April 27, 2016 

LC_LC5 200028 
Lower Fording River 
(downstream of Line 

Creek) 

C. dubia, O. mykiss,  
L. minor and P. subcapitata April 27, 2016 

LC_WTF_OUT E291569 
West Line Creek Active 

Water Treatment Facility 
Effluent Outfall 

C. dubia, O. mykiss,  
L. minor and P. subcapitata April 27, 2016 

*Reference site. Conducted as a single concentration toxicity test. 

 

The samples from Line Creek Operations were tested using serial dilutions of the sample with 
laboratory control water. Sample GH_ER2 was tested using only a single (100%) concentration 
with no dilution. GH_ER2 is an upstream reference location that is not required as part of the 
Line Creek Operations testing program, but the data for this sample were included here as a 
basis for comparison to Line Creek Operations mine-influenced samples. 
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This report describes the results of the toxicity tests. Copies of laboratory data sheets and 
printouts of statistical analyses are provided in Appendices A through D. Results of analytical 
chemistry that was performed on the samples tested in this program have been uploaded to the 
BC Ministry of Environment web reporting system (EMS). Samples for water chemistry analysis 
were collected by Teck personnel at the same time the samples were collected for toxicity 
testing. The chain-of-custody forms are provided in Appendix F.  
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2.0 METHODS 
 
Methods for the toxicity tests are summarized in Tables 2 through 5. Testing was conducted 
according to procedures described by Environment Canada protocols (1998, 2007a, 2007b and 
2007c). Statistical analyses for the tests were performed using CETIS (Tidepool Scientific 
Software, 2013). 
 
 

Table 2. Summary of test conditions: Ceriodaphnia dubia survival and reproduction test. 

Test organism Ceriodaphnia dubia 

Test organism source In-house culture 

Test organism age <24 h old neonates produced within 12 h 

Test type Static-renewal 

Test duration 7 ± 1 day 

Test vessel 20 mL glass test tube 

Test volume 15 mL 

Test solution depth 10 cm 

Test concentrations Seven concentrations, plus laboratory control 

Test replicates 10 test replicates per treatment 

Number of organisms 1 per replicate 

Control water 20% Perrier water and 80% deionized water (hardness 80-100 
mg/L CaCO3) 

Test solution renewal Daily (100% renewal) 

Test temperature 25 ± 1°C 

Feeding Daily with Pseudokirchneriella subcapitata and YCT (3:1 ratio) 

Light intensity 100 to 600 lux at water surface 

Photoperiod 16 hours light/8 hours dark 

Sample filtration None 

Aeration None 

pH adjustment None 

Test protocol Environment Canada (2007a) 

Statistical software CETIS 

Test endpoint Survival and reproduction 

Test acceptability criteria for controls 
≥80% survival; ≥15 young per surviving control producing 
three broods; ≥60% of controls producing three or more 
broods, no ephippia present 

Reference toxicant Sodium chloride 
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Table 3. Summary of test conditions: rainbow trout (Oncorhynchus mykiss) embryo viability 
test. 

Test organism Oncorhynchus mykiss 

Test organism source Ted’s Trout Farm, Little Fort, BC 

Gamete quality 
Small amount of water added to milt on a dry glass slide; 
verification of vigorous sperm motility using a compound 
microscope (100 X magnification)  

Test organism age <30 minutes post fertilization, <24 hour old gametes 

Test type Static-renewal 

Test duration 7 days 

Test vessel 2-L plastic container 

Test volume 2 L 

Test solution depth 17 cm 

Test concentrations Five concentrations, plus laboratory control 

Test replicates 4 test replicates per treatment 

No. of organisms 30 eggs per replicate 

Control/dilution water Dechlorinated municipal water (hardness 10 mg/L CaCO3) 

Test solution renewal Daily (80% renewal) 

Test temperature 14 ± 1°C 

Feeding None 

Light intensity Dark 

Photoperiod 24 hours dark 

Sample filtration None 

Aeration 6.5 ± 1 mL/min/L 

pH adjustment None 

Test protocol Environment Canada (1998); Canaria et al. (1999) 

Statistical software CETIS 

Test endpoint Embryo viability 

Test acceptability criteria for controls Embryo viability ≥70% 

Reference toxicant Sodium dodecyl sulphate 
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Table 4. Summary of test conditions: Lemna minor growth inhibition test. 

Test organism Lemna minor, strain CPCC# 490 

Test organism source 
In-house axenic culture, obtained from Canadian Phycological 
Culture Centre, and originally isolated from Wainfleet, 
Stinking Barn, Niagara Peninsula, Ontario, Canada 

Test organism age 7-to 10-day old 

Test type Static 

Test duration 7 days 

Test vessel 250-mL glass container 

Test volume 100 mL 

Test solution depth 4 cm 

Test concentrations Seven concentrations, plus laboratory control 

Test replicates 4 test replicates per treatment 

No. of organisms Two 3-frond plants per replicate 

Control/dilution water Modified APHA media (deionized water plus 1% of each 
APHA stock solution A, B and C) 

Test solution renewal None 

Test temperature 25 ± 2°C 

Feeding None 

Light intensity 4000 to 5600 lux  

Photoperiod 24 hours light 

Sample filtration None 

Aeration None 

pH adjustment None 

Test protocol Environment Canada (2007b) 

Statistical software CETIS 

Test endpoints Number of fronds and dry weight 

Test acceptability criteria for controls ≥ 8-fold increase in number of fronds 

Reference toxicant Potassium chloride 

 



Nautilus Environmental 
Work Order #16474, 16475, 16479, 16481 and 16482  

7 

Table 5. Summary of test conditions: Pseudokirchneriella subcapitata growth inhibition test. 

Test organism Pseudokirchneriella subcapitata, strain UTCC# 37 

Test organism source 
In-house axenic culture, obtained from Canadian Phycological 
Culture Center, and originally isolated from Nivelta River, 
Norway. 

Test organism age 3-to 7-day old culture in logarithmic growth phase 

Test type Static 

Test duration 72 hours 

Test vessel Microplate 

Test volume 220 µL 

Test concentrations Seven concentrations, plus laboratory control 

Test replicates 4 test replicates per treatment; 8 test replicates for control 

No. of organisms 10, 000 cells/mL 

Control/dilution water Deionized water with supplemented nutrients 

Test solution renewal None 

Test temperature 24 ± 2°C 

Feeding None 

Light intensity 3600 to 4400 lux 

Photoperiod 24 hours light 

Sample filtration Through a preconditioned membrane filter of 0.45 µm using a 
vacuum pump 

Aeration None 

pH adjustment None 

Test protocol Environment Canada (2007c) 

Statistical software CETIS 

Test endpoint Algal cell growth inhibition 

Test acceptability criteria for controls >16-fold increase in number of algal cells; CV ≤ 20%; no trend 
when analyzed using Mann-Kendall test 

Reference toxicant Zinc 
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3.0  RESULTS 
 
The results of the toxicity tests and associated statistical analyses are provided in Appendices A 
through D, with the exception of data for sample GH_ER2 for C. dubia and P. subcapitata, which 
are reproduced here, but the raw data are provided in a separate report (Nautilus 
Environmental, 2016).  The statistical analysis for sample GH_ER2 involved a comparison of 
performance in the site water with the control using a hypothesis test, since there were no 
dilutions tested for this sample. The results for all of the other samples are presented here on 
the basis of point estimates (e.g., IC25), since the data available for a range of test concentrations 
in these samples enabled statistical fitting of dose-response relationships. This approach is 
considered preferable to hypothesis testing in cases where the data allow.  Hypothesis tests 
were conducted for all samples in the P. subcapitata test to identify stimulation in cell growth 
relative to the control, as specified in the test method for this species.  
 
Results of the toxicity tests using C. dubia are provided in Table 6. There was no adverse effect 
on survival in the samples; the LC50 values were >100%. An adverse effect on reproduction was 
observed in four of the six samples. The IC25 values for LC_LCDSSLCC, LC_DC1, LC_DCDS 
and LC_WTF_OUT were 22.6, 70.6, 32.9 and 29.2 , respectively. 
 
Results of the toxicity tests using O. mykiss are provided in Table 7. An adverse effect on 
embryo viability was observed only in sample LC_WTF_OUT; the EC25 value was 65.1%.  
 
Results of the toxicity tests using L. minor are provided in Table 8; the highest test concentration 
was 97% as a result of dilution associated with addition of nutrients, as required in the method. 
There were no adverse effects on frond count or dry weight in the samples; therefore the IC25 
values for all samples were >97%. 
 
Results of the toxicity tests using P. subcapitata are provided in Table 9; the highest test 
concentraton was 95.2% as a result of dilution associated with addition of nutrients. An adverse 
inhibition effect on cell yield was only observed in sample LC_WTF_OUT; the IC25 was 72.7%.  
 
Reference sample GH_ER2 was only tested at full strength with C. dubia, O. mykiss and P. 
subcapitata. There were no significant adverse effects in GH_ER2 compared to the laboratory 
control for C. dubia survival, O. mykiss viability and P. subcapitata cell yield. In the P. subcapitata 
test, the site water control produced 2.9-fold greater growth than the laboratory water control.  
This finding is not unusual, since the higher ionic strength associated with the reference sample 
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would be expected to stimulate cell growth of this species relative to the very low ionic strength 
associated with the laboratory control water, and growth enhancement of P. subcapitata 
observed in this reference sample was similar to that observed in most of the samples. 
Reproduction of C. dubia in reference sample GH_ER2 was statistically significantly reduced by 
26% compared to the laboratory control. 
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Table 6. Results: Ceriodaphnia dubia survival and reproduction test. 

Concentration 

(% v/v) 

GH_ER2 LC_LCDSSLCC LC_DC1 

Survival 

 (%) 

Reproduction 

(Mean ± SD) 

Survival 

 (%) 

Reproduction 

(Mean ± SD) 

Survival 

 (%) 

Reproduction 

(Mean ± SD) 

Control 100 22.7 ± 2.5 100 19.8 ± 7.6  90 22.5 ± 8.0  

1.56 NT NT 100 21.1 ± 4.8  100 25.4 ± 1.5  

3.12 NT NT 100 15.6 ± 8.9 90 21.9 ± 6.8 

6.25 NT NT 100 20.5 ± 4.7 100 23.6 ± 2.8 

12.5 NT NT 80 19.2 ± 8.1 90 21.8 ± 6.8 

25 NT NT 100 14.8 ± 7.5 100 22.0 ± 3.3 

50 NT NT 90 14.1 ± 8.2 90 20.3 ± 5.1 

100 90 16.8 ± 7.0* 100 15.3 ± 8.8 80 15.6 ± 8.6 

Test endpoint 

(% v/v) 

[with 95% CL] 

    

LC50 -- -- >100 -- >100 -- 

IC25  -- -- -- 22.6 (2.9 – N/A) -- 70.6 (40.1 – N/A) 

IC50 -- -- -- >100 -- >100 
NT = Not Tested, SD = Standard Deviation, CL = Confidence Limits, LC = Lethal Concentration, IC = Inhibition Concentration, N/A = Not Available 
* Result was significantly lower than the laboratory control (hypothesis tests were only conducted for sample GH_ER2) 
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Table 6. (continued) Results: Ceriodaphnia dubia survival and reproduction test. 

Concentration 
(% v/v) 

LC_FRDSDC LC_DCDS LC_LC5 LC_WTF_OUT 

Survival 

 (%) 

Reproduction 

(Mean ± SD) 

Survival 

 (%) 

Reproduction 

(Mean ± SD) 

Survival 

 (%) 

Reproduction 

(Mean ± SD) 

Survival 

 (%) 

Reproduction 

(Mean ± SD) 

Control 100 23.4 ± 2.4  100 21.7 ± 3.2  100 21.7 ± 3.4  100 24.2 ± 2.0  

1.56 90 21.0 ± 4.2  100 22.6 ± 8.8  100 19.4 ± 5.0  100 24.7 ± 1.2  

3.12 100 21.3 ± 3.3 100 18.4 ± 9.8 100 20.6 ± 4.4 100 25.3 ± 1.6 

6.25 90 19.2 ± 6.2 100 19.4 ± 7.5 100 18.7 ± 4.4 100 23.9 ± 5.5 

12.5 100 23.6 ± 2.5 100 22.9 ± 3.0 80 17.2 ± 9.2 80 17.8 ± 11.7 

25 90 21.0 ± 4.2 90 17.4 ± 9.5 100 19.2 ± 4.2 90 22.5 ± 7.9 

50 100 21.7 ± 2.1 100 15.4 ± 5.7 100 19.2 ± 4.2 100 13.0 ± 3.5 

100 100 18.7 ± 3.2 90 13.5 ± 9.6 100 20.7 ± 2.8 90 0.7 ± 1.6 

Test Endpoint 

(% v/v) 

 [with 95% CL] 

        

LC50 >100 -- >100 -- >100 -- >100 -- 

IC25 -- >100 -- 32.9 (14.8 – N/A) -- >100 -- 29.2 (9.5 – 36.0) 

IC50 -- >100 -- >100 -- >100 -- 51.8 (43.0 – 57.0) 
SD = Standard Deviation, CL = Confidence Limits, LC = Lethal Concentration, IC = Inhibition Concentration, N/A = Not Available 
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Table 7. Results: rainbow trout embryo (Oncorhynchus mykiss) viability test. 

Concentration 

 (% v/v) 

Embryo Viability (%) 

(Mean ± SD) 

GH_ER2 LC_LCDSSLCC LC_DC1 LC_FRDSDC LC_DCDS LC_LC5 LC_WTF_OUT 

Control 90.1 ± 8.9 84.0 ± 9.0 89.2 ± 5.0 88.3 ± 8.8 90.8 ± 4.2 88.3 ± 4.3 87.5 ± 10.3 

6.25 NT 90.0 ± 7.2 88.3 ± 4.3 87.5 ± 3.2 85.0 ± 4.3 90.0 ± 6.7 85.4 ± 5.6 

12.5 NT 87.5 ± 5.0 91.7 ± 4.3 90.0 ± 3.8 86.7 ± 2.7 89.1 ± 5.7 81.5 ± 6.9 

25 NT 88.2 ± 3.3 92.5 ± 3.2 88.3 ± 1.9 90.0 ± 5.2 85.8 ± 7.4 79.0 ± 5.7 

50 NT 86.8 ± 2.7 86.7 ± 4.7 88.3 ± 3.3 85.8 ± 3.2 84.2 ± 5.0 73.5 ± 10.7 

100 93.2 ± 6.2 85.0 ± 6.9 87.5 ± 7.4 85.0 ± 4.3 88.4 ± 6.9 79.2 ± 7.4  48.4 ± 13.9 

Test endpoint  

(% v/v) 

 [with 95% CL] 

      

 

EC25 - >100 >100 >100 >100 >100 65.1 (38.3 – 80.5) 

EC50 - >100 >100 >100 >100 >100 100 (93.8 – 100) 
NT = Not Tested, SD = Standard Deviation, CL = Confidence Limits, EC = Effective Concentration



Nautilus Environmental 
Work Order #16474, 16475, 16479, 16481 and 16482  

13 

Table 8. Results: Lemna minor growth inhibition test. 

Concentration 

 (% v/v) 

LC_LCDSSLCC LC_DC1 LC_FRDSDC 

Fronds 

 (Mean ± SD) 

Dry Weight (mg) 

(Mean ± SD) 

Fronds 

 (Mean ± SD) 

Dry Weight (mg) 

(Mean ± SD) 

Fronds 

 (Mean ± SD) 

Dry Weight (mg) 

(Mean ± SD) 

Control 80.2 ± 5.3  6.6 ± 0.4  69.5 ± 5.9  6.0 ± 0.5  74.2 ± 9.2  5.7 ± 0.8  

1.5 58.8 ± 4.4 4.5 ± 0.5 68.0 ± 2.4 6.0 ± 0.3 64.5 ± 3.1 5.4 ± 0.4 

3.0 76.8 ± 3.9 6.1 ± 0.4 63.2 ± 7.9 6.0 ± 0.8 65.2 ± 3.8 5.2 ± 0.4 

6.1 74.0 ± 12.8 5.6 ± 0.9 69.2 ± 15.6 6.3 ± 1.3 72.8 ± 3.6 6.2 ± 0.3 

12.1 70.0 ± 7.3 5.4 ± 0.6 61.8 ± 5.7 5.7 ± 0.5 73.8 ± 4.3 5.8 ± 0.6 

24.2 78.0 ± 9.1 6.2 ± 0.7 78.5 ± 16.7 6.8 ± 1.2 65.2 ± 11.9  5.4 ± 0.7 

48.5 80.8 ± 10.2 6.4 ± 0.8 75.0 ± 9.1 6.4 ± 0.5 77.5 ± 9.8 6.0 ± 0.5 

97 65.5 ± 6.4 5.3 ± 0.4 66.0 ± 9.2 5.8 ± 0.4 65.8 ± 4.6 5.9 ± 0.3 

Test Endpoint 

(% v/v) 
      

IC25 >97 >97 >97 >97 >97 >97 

IC50 >97 >97 >97 >97 >97 >97 
SD = Standard Deviation, IC = Inhibition Concentration 
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Table 8. (continued) Results: Lemna minor growth inhibition test. 

Concentration  

(% v/v) 

LC_DCDS LC_LC5 LC_WTF_OUT 

Fronds 

(Mean ± SD) 

Dry Weight (mg) 

(Mean ± SD) 

Fronds 

(Mean ± SD) 

Dry Weight (mg) 

(Mean ± SD) 

Fronds 

(Mean ± SD) 

Dry Weight (mg) 

(Mean ± SD) 

Control 73.5 ± 10.2 6.8 ± 1.2 84.5 ± 12.7 6.5 ± 1.1 62.0 ± 11.2 6.3 ± 0.7 

1.5 70.8 ± 1.7 6.3 ± 0.6 78.5 ± 9.5 6.1 ± 0.9 53.8 ± 7.8 5.0 ± 1.0 

3.0 87.0 ± 13.6 8.5 ± 1.2 78.8 ± 7.8 5.8 ± 0.4 57.5 ± 6.4 5.8 ± 0.8 

6.1 77.0 ± 24.4 7.1 ± 2.6 73.2 ± 15.1 5.8 ± 1.2 62.5 ± 11.4 6.0 ± 0.8 

12.1 73.5 ± 10.8 6.7 ± 1.2 83.0 ± 4.9 6.4 ± 0.4 63.2 ± 11.5 6.5 ± 1.0 

24.2 87.8 ± 14.9 7.6 ± 1.1 94.5 ± 8.3 7.4 ± 0.7 62.5 ± 5.3 6.5 ± 0.5 

48.5 83.2 ± 9.4 7.3 ± 0.9 90.5 ± 7.1 6.9 ± 0.6 46.5 ± 5.3 6.1 ± 0.9 

97 84.0 ± 5.4 8.0 ± 0.6 85.2 ± 5.4 6.6 ± 0.5 52.5 ± 5.7 6.9 ± 1.0 

Test Endpoint 

(% v/v) 
      

IC25 >97 >97 >97 >97 >97 >97 

IC50 >97 >97 >97 >97 >97 >97 
SD = Standard Deviation, IC = Inhibition Concentration
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Table 9. Results: Pseudokirchneriella subcapitata growth inhibition test.  

Concentration 

 (% v/v) 

GH_ER2 LC_LCDSSLCC LC_DC1 LC_FRDSDC 

Cell Yield 

x104  

 (Mean ± SD) 

Stimulation 

(%) 

Cell Yield 

x104  

 (Mean ± SD) 

Stimulation 

(%) 

Cell Yield 

x104  

 (Mean ± SD) 

Stimulation 

(%) 

Cell Yield 

x104  

 (Mean ± SD) 

Stimulation 

(%) 

Control 34.4 ± 2.7  --  31.6 ± 1.7  --  31.6 ± 2.5  --  31.5 ± 2.6  --  

1.5 NT NT 32.5 ± 2.1 2.8 31.8 ± 2.5 0.4 34.0 ± 2.2 7.9 

3.0 NT NT 40.8 ± 3.5 α 28.8 34.8 ± 1.7 9.9 45.8 ± 4.6 α 45.2 

6.0 NT NT 59.5 ± 3.9 α 88.1 45.2 ± 3.5 α 43.1 64.2 ± 4.0 α 104.0 

11.9 NT NT 86.2 ± 7.8 α 172.7 58.2 ± 4.0 α 84.2 76.0 ± 4.8 α 141.3 

23.8 NT NT 90.8 ± 2.8 α 187.0 73.5 ± 2.6 α 132.4 84.0 ± 4.2 α 166.7 

47.6 NT NT 91.0 ± 2.7 α 187.7 94.0 ± 5.4 α 197.2 92.5 ± 6.2 α 193.7 

95.2 98.8 ± 5.3 α 187.3 91.0 ± 4.8 α 187.7 98.8 ± 8.6 α 212.3 86.8 ± 4.0 α 175.4 

Test Endpoint 

(% v/v) 
        

IC25 -- -- >95.2 -- >95.2 -- >95.2 -- 

IC50 -- -- >95.2 -- >95.2 -- >95.2 -- 
NT = Not Tested, SD = Standard Deviation, IC = Inhibition Concentration 
α Result was significantly greater than the laboratory control 
 
 
 
 
 
 
 
 
 



Nautilus Environmental 
Work Order #16474, 16475, 16479, 16481 and 16482  

16 

Table 9. (continued) Results: Pseudokirchneriella subcapitata growth inhibition test.  

Concentration 

(% v/v) 

LC_DCDS LC_LC5 LC_WTF_OUT 

Cell Yield 

 x104  

 (Mean ± SD) 

Stimulation 

 (%) 

Cell Yield 

 x104  

 (Mean ± SD) 

Stimulation  

(%) 

Cell Yield 

 x104  

 (Mean ± SD) 

Stimulation  

(%) 

Control 31.9 ± 3.0  --  31.8 ± 2.3  --  32.5 ± 2.1  --  

1.5 36.0 ± 2.4 12.9 45.5 ± 3.8 α 43.3 72.5 ± 2.1 † -- 

3.0 42.2 ± 2.4 α 32.6 60.0 ± 6.6 α 89.0 79.5 ± 6.2 † -- 

6.0 51.8 ± 4.1 α 62.4 65.8 ± 4.1 α 107.1 92.5 ± 8.1 † -- 

11.9 59.8 ± 4.0 α 87.4 84.0 ± 6.2 α 164.6 106.5 ± 5.8 † -- 

23.8 91.2 ± 3.3 α 186.3 93.8 ± 5.3 α 195.3 87.0 ± 3.6 † -- 

47.6 110.5 ± 9.6 α 246.7 95.5 ± 3.4 α 200.8 73.0 ± 2.6 † -- 

95.2 118.5 ± 8.1 α 271.8 85.2 ± 5.6  α 168.5 19.5 ± 1.7  -- 

Test endpoint  

(% v/v) 

 [with 95% CL] 

      

IC25 >95.2 -- >95.2 -- 72.7 (64.9 – 82.6) -- 

IC50 >95.2 -- >95.2 -- >95.2 -- 
SD = Standard Deviation, CL = Confidence Limits, IC = Inhibition Concentration 
α Result was significantly greater than the laboratory control 
† The data did not fit the hormesis regression model; therefore the cell yield was adjusted to that of the control value and analyzed using linear interpolation. 
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4.0 QA/QC 
 
The health history of the test organisms used in the exposures was acceptable and met the 
requirements of the Environment Canada protocols. The tests met all control acceptability 
criteria and water quality parameters remained within ranges specified in the protocols 
throughout the tests. There were no deviations from the test methodologies. Uncertainty 
associated with these tests is best described by the standard deviation around the mean and/or 
the confidence intervals around the point estimates. 
 
Results of the reference toxicant tests conducted during the testing program are summarized in 
Table 10.  Results for these tests fell within the acceptable range for organism performance of 
mean and two standard deviations, based on historical results obtained by the laboratory with 
these tests. Thus, the sensitivity of the organisms used in these tests was considered 
appropriate.  
 
 

Table 10. Reference toxicant test results.  

Test Species Endpoint 
Historical Mean 

 (2 SD Range) 

CV 

(%) 
Test Date 

C. dubia 
Survival (LC50):  2.1 g/L NaCl 2.0 (1.8 – 2.2) 5 

April 13, 2016 
Reproduction (IC50): 1.6 g/L NaCl 1.5 (1.2 – 1.9) 12 

O.mykiss Embryo viability (EC50): 5.5 mg/L SDS 4.1 (2.1 – 8.0) 40 April 28, 2016 

L. minor Number of fronds (IC50): 4.2 g/L KCl 4.0 (3.2 – 5.0) 12 April 28, 2016 

 P. subcapitata Growth (IC50) 34.0 µg/L Zn 30.5 (17.4 – 53.5) 32 April 26, 2016 
SD = Standard Deviation, CV = Coefficient of Variation, LC = Lethal Concentration, IC = Inhibition Concentration, 
EC= Effective Concentration 
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APPENDIX A – Ceriodaphnia dubia Toxicity Test Data 



Ceriodaphnia dubia Summary Sheet 

Client: le01( cool 
Work Order No.: lkfFl-9 

Sample Information: 

Sample ID: 

Sample Date: 

Date Received: 

Sample Volume: 

Test Org·anism Information: 

Broodstock No.: 

Age of young (Day O): 

Avg No. young in first 3 broods of previous 7 d: 

Mortality (%) in previous 7 d: 
Individual female# used ~8 young on test day 

NaCl Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: 

7-d LC50 (95% CL): 

7-d ICSO (95% CL): 

Apnl 1301c, 

Start Datemme: (3-pnl 2Bltl/~) ! bOc.h 
Set up by: __.,f:!Yl..,_...!rj,_._ ______ _ 

Test Validity Criteria: 
1) Mean survival of first generation controls is ;?:80 % 

2) At !east 60% of controls have produced three broods within 8 days 

3) An average of ;?:15 live young produced per surviving female in the 

control solutions during the first three broods. 

4) Invalid if ephippia observed in any control solution at any time. 

WQ Ranges: 

T (°C) = 25 ± 1; DO (mg/L) = 3.3 to 8.4 ; pH = 6.0 to 8.5 

<24-h (within 12-h) 

g/L NaCL 

g/L NaCL 

7-d LCSO Reference Toxicant Mean and Historical Range: 

7-d IC50 Reference Toxicant Mean and Historical Range: 
;;I. CJ (f.f) - ~ 1 g/L NaCL 

f,'c) ((.1.-/. glL NaCL 

CV(%): 

CV(%): 

Test Results: 

Survival 

LC50 % v/v 

IC25 % v/v 

IC50 % v/v 

Reviewed by: 
Date reviewed: fi..4 ("I. /.lfb -----,{l--'+1 !-"~ :.....__ 

Jan 26, 2011; Ver. 2.0 
Nautilus Environmental 



Client: 
Sample ID: 
Work Order #: 

Concentration 

rr U I~ t 0 \ 
Temoerature <'Cl 

DO (m!l/L) 

DH 
Cond. IuS/cml 

Initials 

Chronic Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

~cit/ C\lC'-\ Mt! l?tart Date & Time: A~t·I \@I lo, tfJ 
-CAiJ £0 SSL c c_ ws 22J1 O'I •ustop Date & T'.me: ~ ~ lf/1 bP 

l!Jfl ~ :>o1b-CU,-)5JJ Test Species: Cenoda hma dub1a 

Davs 

0 1 2 3 4 5 7 

in"<t. ' .old new old new old new old new old new old llew final 

'>i'!, '1 n 3 -z._7_ c:> Z I 6 '.FVI 2 io 
IYlf VL 1.,\1/\J. v S er 5 "" , IJ\I' 

Davs 
Concentration 0 1 2 3 4 5 h11cJ.l; 7 

I. flC. 6/, (VIV l ' init:. · Old new old new old new old new old . n.ew old . new final 
Temoeraturer•cl' JJ.-1. 2.).C.' !-I 0'2-'.>-·"' 2'f«> "l:5:" 'Z,<l.D 'l")f)1Jt·O )b.D 2'f,O'.)lj,oi/\{.U 

Cond. tuS/cml ',1/1 '):;)_,,- ::-- z:Z..) 1./1 l,.. ·~~?..'}.!' - 2.. '2.. '7- '))IJ"' 1."l 

Initials IV!Vl'] -, , y ,, • '1 \Ct "\v.\.. '-' S .:J <;'. ~ fj\I'.\ 

Davs 

Concentratio~ l 0 1 2 3 4 5 'YloW's 7 
11.i;-9",{U\v 1 iilit: · old 

' 

cild old old new_ ---old n·ew .Ole! .•• final .:new 1.-new ·new new: 
Temoerature ('C) 14_() 2~.o 'LL() '?Jf c;;; 21{,n ... _,.,...-,:lo U{.O ii:: (; '2J1.D 15,D ·'l..!t-C -ii;;,o 4 VJ 

DO lm!l/L) .~1 7.y . I '1- :<> .. 7£.l<> 9,.::v :tf5 '6· 2. "J:-7, 15' l -t .u- ~2.-~ 

oH ,_ v 'f~ <"1 17 JJ 'r>f ·1) ::j-;i1 ~-I "} y r.; "' i'.:f.b 7·8 ::/-. "' C> . \ 

Cond. luS/cm) ld- <JI - 2.· -, "2-bi.f '2.-b6 '7_,( 2 -,n.., JS% 
Initials 11Vi ~ {)!) Ir/ -.\'NU. vs '1"r ';1 , Ml:l 

, 
~ 

Davs 

Concentrati~J 0 1 2 3 4 5 n(li;Vs 7 
I00%fv\t1 init .old 1 • ne:w old new old n'.ew did' new did 'new otd :i:lew final 

Temoerature (<'C) J1,C, 2:).0 'JL{ .6 I/>_.,, 2<;. 'f J.5"lD 'l~~ It.. D ~11.c 25.! 2.4·( :ii;, Q 2L{.fJ 
DO (m!l/L) v,'- 'J r:,i,5 b/ 1-'S" lL1 1·"- '(;. ")... ~-t;:{ s ·) l~.::; ~-z_ 7.J ~2-

oH 0 v 8-0 ("[ 1 61 fl .-o h( '2.htl l--<1 8·D ":::t, '+' ~,,C> 1.:r-. t.~ 
Cond. /uS/cml ~ c,-co 6 S"lp, "'SS i::: \.j h $LJ <", tr\ \;25" ,. 

Initials 'VIV'() 1--, I Ji.f j \<(.. ·-i""'- 05 u- /F lt1 /'Y) li11:1 . 
Thermometer: _'-\~ ___ DO meter: ~ pH meter: _ _,_ __ _ 

!lit:\ 
Conductivity meter: _,V'-----

Alkalinity* 

Control Analysts: mai /\WO, 158 
IA .':t=(,L, L 

Reviewed by: , ~ 1 

Date reviewed: ~ ~ lf f.. 
5~ . ,------ ( 1· 

owv, !56pat41uA!a\e -di- f?rw~~ 1odll.A.(lpJl)' .caltWeS"' 
t (p--.._ r I ,..) 

Hardness* 

* mg/L as CaC03 

Sample Description: 

Comments: Broodboard Used: 0'1 i41bt':> 
Version 1.3 Issued May 22, 2015 

Nautilus Environmental Company !nc. 



Chronic Freshwater Toxicity Test 
C. dubia Reproduction Data 

Client: 
Sample ID: t:if.. I< 000,I NS 'o\6-ott->'3 iJ ' -.-I (' (" I -~1n4Cfif·• ~ ' ' . (v/v) ;; Work Order: 

I 

Concentration: (~Ot-1-''"'' Concentration: {I -·,, ;-; 
Days 

A B C D E F G H I J lnit A B c D E F G H I 

1 y' v ~ v v v v · ,/ / v :l5' r/ v v v v v ,,.. ,,,, v 

2 / / / .,.. -..,,. ,,. .... -- / ,/ '""" ,/ /' _, / -r/ / . /'.' 

3 / / / / '/ / / / 

~~ 
/ / I' / / , ..; / / 

4 '),- v 1.-'> :..< / ""{ V/ i3 t1 I ;t.-' lcS '1 "'.'l 5 -1 '3 ~ 
5 

"" ' 'IS (,, ,/ 'I, IC '1 ".).- J ML'. ?> '1 4 IO lo '1 h ,/ ./ 
6 ii.? t ')_. ,_ v 12- If I '.l- I I II Ml" 1'2- fz. l l I'? to r-:i. '.2. u . 
7 

8 ::22> 
Total rn T"l 1,:i., 14- (') 2'+ )h 2lf :22 .. I c;- 1 m r J. L/. :r:1 'J!br :2";f 1q JU 24 !I../- J'Z 

' I Ill/ ' ' ' 
Days Concentration: ~' . 7_.J ..Y. Concentration: / .. ~) /: 

A B C D E F G H I J I nit A B c D E F G H I 

1 (./ v v' v v v v v v' v :rs {/ v 1/ v / ,,... v ./ v:. 
2 .,...- / .-- / v / / ,/" /" / 'f(_ / / v / ~ / / r 

3 / /. / ./- v / /v / / "/ , / / / / / / / / / 
4 I 1..-/ VJ .;;: "-.. I ;.?, ,,/ lf l/ ff!IH '1 3 3 -<., '1 t ,_ 

;?., 3 
5 

.,.., "1 ~ q 0 Li (,, i::; v ).), >~l:'. ;') Iv (" ~ '4 c -{; ">( "1 
6 11 I 'J.. 1 I ;., 2. u IO 10 5l 11 Mt 12. I'> I '.2. 11 12- r 10 
7 

8 

Total 1 ~ 'J"'l i ')?, '.21-1- J'5 I 1 .. J,1-J 1'1 12.. : '] ;z., ~~r 2J... '.2.l~ l'"J.I 2:l- ]", 1}1" 1':,,, . J( 22-
' ' ' 

Days Concentration: ...... 0/, Concentration: l cc y 
A B C D E F G H I J lnjt A B c D E F G H I 

1 v / v' / ....... v ,,..... v v v' ITT v v v l/ ,,- v ....... v v 
2 ,/ / / / / / r / ·- / 'IL- / / / / / , 

/ 
,, / 

3 / { ,,.- v / / / ,... ,,.- / . / < < /,/ / / ./ / / 
4 \ '1 "' l .""'> ,/ J "1 "' fhiJA / ~ 7 " ./ VJ 1-1 ~ «, 
5 L I~. y. l '2, ,/ 't1, \/ v' llJ\t: v' '1 \o L ..; ,./ '-! v 1\ 

6 JO !'2.. lo t '"' 1/ jO ~ to Bll v I I VJ < ./ "1 \0 1 10 
7 

8 

Total ·'J.o :2,,) l.j ':+ ii- r J 21 •y; f'2 1'7 !lit' 0 ;;l?, I::/" )D !1 r;, .2'?> I '1' :l-1 
' 

Start Date & Time: A~n 1 2ftff~ €JI f;po. 111 
Stop Date & T1me:oW}3][6 ¢="'1 ~ 

Set up by:_~£~l~W~"'~+----------

Concentration: '=:!,/2"' 
J I nit A B c D E F G H I J I nit 
v ~s v v i/ v v v v v v / :rj 

,,./ R- /' ,,.. 
~ / .~f-' ... ,,. ,,. .,. /,Y 

"" v' ""' / / 
,,,,- ,,,-

/ / ·,,.- / ~ ./ / kl 

5 tW!rl '> ,, / ; ''I, / I ' .., l"-' ' . 
)\ l11ilS I,,, ·,; ,, ':f' I/ ,,/ c~ ,/ 'b ' Mt' 

10 mr l'J. v 10 I ;:, v '4 1 11 I I I i.. lilt' 
. 

J.1 l\\l"J J.. 0 I 'ti "° 0 I'-? )::2- IV 1 '.2. l'l~ ,,,-
' 

Concentration: . /.,"i )' 
J I nit A B c D E F G H I j I nit 

v JS' .......... v v v v ,,,.- / v v v' ::JS 
/ \'<.., / / / / ,,.. / ./ / /' .r ,y,L.. 
./ ~ / / '/ / ~ / / / ,,.- / 

~~ '31 i11Y1 "' <1 1/ '1 :3 '2.- :3 i,/ ~ 7-'.S. 
rio illl/j (L) 

~ (;. '.1" -::J.. ""' A' •vi ./ ./ ii!"' 
I~ l\A~ 10 q 1:2. IO 10 Oj 10 v v ID mt 

' I~ mr Ill 
°' I '6 '?I '.2-c l"i '10 D ~ ... 1':':7 lllll 

' ' 
Concentration: 

J I nit A B c D E F G H I J I nit 

IV _,., 
/ I«. 
,. .... , . 

" 
0 1•,,tJ 
L1 Wll: 

22. l\'lt 
Notes: X = mortality. ;:.""""'"-' .p:::irtl [t..!.bi,~ 

Sample Description: Clear, nc, Ol'CC:\P'\1\l•?/i-e:;;j)'•/ p!?lr\v(p' 1.Glle 10d0\.dv1.R ,93 /Cdcutlf,[<:; 
Comments: Total# Young only based 1m thL trrst 3 Broods. Fourth and subsequent broods not included in total t:o1.mt. 

/ 7 

Reviewed by: 1tJL. 
Date reviewed: f' \U1 [q(frf, 

Nautilus Envircmrnenlal 
Version 2.1 Jssued July 29. 201)9 



CETIS Analytical Report Report Date: 

Test Code: 

11 May-1612:25 (p 1 of 2) 

164 79b I 04-9057-1128 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 01-8271-3680 

Analyzed: 11 May-16 12:25 

Batch ID: 

Start Date: 

02-3451-4972 

28 Apr-16 16:00 

Ending Date: 04 May-1616:30 

Duration: 6d 1h 

Sample ID: 12-8781-3119 

Sample Date: 27 Apr-16 08:18 

Receive Date: 28 Apr-16 10:50 

Sample Age: 32h (8 'C) 

Linear Interpolation Options 

X Transform Y Transform 
Log(X+1) Linear 

Point Estimates 

Level % 95% LCL 

EC5 9.973 7.919 

EC10 >100 NIA 

EC15 >100 NIA 

EC20 >100 NIA 
EC25 >100 NIA 
EC40 >100 NIA 

EC50 >100 NIA 

6d Survival Rate Summary 

C-% Control Type 

0 Negative Control 
1.56 

3.12 

6.25 
12.5 . 

25 

50 
100 

Gd Survival Rate Detail 

C~% Control Type 

0 Negative Control 
1.56 

3.12 

6.25 

12.5 

25 

50 

100 

000-469-187-1 

Endpoint: 

Analysis: 

Test Type: 

Protocol: 

Species: 

Source: 

Code: 

Material: 

Source: 
Station: 

Seed 
1972985 

95% UCL TU 

NIA 10.03 

NIA <1 

NIA <1 

NIA <1 

NIA <1 

NIA <1 

NIA <1 

Count Mean 
10 1 

10 

10 

10 

10 0.8 

10 1 

10 0.9 

10 

Rep 1 Rep2 

1 1 

6d Survival Rate CETIS Version: CET1Sv1.8.7 

Linear Interpolation (ICPIN) Official Results: Yes 

Reproduction-Survival (7d) Analyst: Emma Marus 

ECIEPS 11RMl21 Diluent: 20o/o Perrier Water 

Ceriodaphnia dubia Brine: 

In-House Culture Age: <24h 

4CC277FF Client: Teck Coal 

Water Sample Project: 

Teck Coal (TECK COAL) 

LC LCDSSLCC WS 2016-04-25 N 

Resamples Exp 95°/o CL Method 
200 Yes Two-Point Interpolation 

95°/o LCL 95o/o UCL 
NA 12.63 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

Calculated Variate(A/B) 

Min Max Std Err Std Dev CV% %Effect A B 

1 1 0 0 0.0% o.0°1c 10 10 

1 0 0 0.0% 0.0% 10 10 

0 0 o.0°1c 0.0% 10 10 

0 0 o.0°1c 0.0% 10 10 

0 0.1333 0.4216 52.7°/o 20.0% 8 10 

0 0 o.0°1c 0.0% 10 10 

0 0.1 0.3162 35.14% 10.0% 9 10 
O· 0 0.0%) 0.0% 10 10 

Rep 3 Rep4 Reps Rep6 Rep7 Rep 8 Rep 9 Rep10 

1 1 1 1 1 1 1 1 

1 1 

0 0 

0 

1 

CETIS™ v1.8.7.16 Analyst: __ _ QA: <:.;"t&lc , 
/{CUA {CJ Jib 



CETIS Analytical Report 

Ceriodaphnia 7-d Survival and Reproduction Test 

Analysis ID: 01-8271-3680 Endpoint: 6d Survival Rate 
Analyzed: 11 May-16 12:25 Analysis: Linear Interpolation (ICP!N) 

Gd Survival Rate Binomials 

C-0/o Control Type Rep 1 Rep2 Rep 3 Rep4 Rep 5 
0 Negative Control 1/1 1/1 1/1 1/1 1/1 
1.56 1/1 1/1 1/1 1/1 1/1 
3.12 1/1 1/1 1/1 1/1 1/1 
6.25 1/1 1/1 1/1 1/1 1/1 
12.5 1/1 1/1 1/1 1/1 1/1 
25 1/1 1/1 1/1 1/1 1/1 
50 1/1 1/1 1/1 1/1 1/1 
100 1/1 1/1 1/1 1/1 1/1 

Graphics 

--·--·-

000-469-187-1 CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

11May-1612:25(p2of2) 

16479b I 04-9057-1128 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Reps Rep7 Reps Rep9 Rep 10 

1/1 1/1 1/1 1/1 1/1 

1/1 1/1 1/1 1/1 1/1 

1/1 1/1 1/1 1/1 1/1 

1/1 1/1 1/1 1/1 1/1 

1/1 0/1 0/1 1/1 1/1 

1/1 1/1 1/1 1/1 1/1 

1/1 1/1 0/1 1/1 1/1 

1/1 1/1 1/1 1/1 1/1 

Analyst: __ _ 



CETIS Analytical Report Report Date: 

Test Code: 

16 May-1614:23 (p 1 of 2) 
16479b I 04-9057-1128 

Ceriodaphnia 7..d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 19-4952-9143 Endpoint: Reproduction CETIS Version: CET1Sv1.8.7 

Analyzed: 16 May-16 14:23 Analysis: Linear Interpolation (ICPIN) Official Results: Yes 

Batch ID: 02-3451-4972 Test Type: Reproduction-Survival (7d) Analyst: Emma Marus 

Start Date: 28 Apr-16 16:00 Protocol: ECIEPS 11RMl21 Diluent: 20% Perrier Water 

Ending Date: 04 May-16 16:30 Species: Ceriodaphnia dubia Brine: 

Duration: 6d 1h Source: In-House Culture Age: <24h 

Sample ID: 12-8781-3119 Code: 4CC277FF Client: Teck Coal 

Sample Date: 27 Apr-16 08:18 Material: Water Sam pie Project: 
Receive Date: 28 Apr-16 10:50 Source: Teck Coal (TECK COAL) 

Sample Age: 32h (8 °C) Station: LC LCDSSLCC WS 2016-04-25 N 

linear Interpolation Options 

X Transform Y Transform Seed Resamples Exp 95% CL Method 

Log(X+1) Linear 873355 200 Yes Two-Point Interpolation 

Point Estimates 

Level % 95% LCL 95% UCL TU 95% LCL 95o/o UCL 
IC5 2.259 0.329 16.3 44.28 6.134 304 
IC10 12.57 0.7662 35.4 7.956 2.825 130.5 

IC15 15.32 1.347 60.13 6.528 1.663 74.23 

IC20 18.62 2.069 NIA 5.37 NA 48.34 
IC25 22.6 2.861 NIA 4.425 NA 34.95 
IC40 >100 NIA NIA <1 NA NA 
IC50 >100 NIA NIA <1 NA NA 

Reproduction Summary Calculated Variate 

C-% Control Type Count Mean Min Max Std Err Std Dev CV% %Effect 
0 Negative Control 10 19.8 0 25 2.412 7.627 38.52% 0.0% 
1.56 10 21.1 12 27 1.509 4.771 22.61% -6.57%1 
3.12 10 15.6 0 25 2.825 8.934 57.27% 21.21% 
6.25 10 20.5 12 25 1.478 4.673 22.79% -3.54°.lii 
12.5 10 19.2 3 26 2.56 8.094 42.16°/o 3.03% 
25 10 14.8 0 21 2.356 7.451 50.34o/o 25.25% 
50 10 14.1 0 23 2.584 8.171 57.95% 28.79% 
100 10 15.3 0 23 2.781 8.795 57.48% 22.73% 

Reproduction Detail 

C-o/o Control Type Rep 1 Rep 2 Rep 3 Rep4 Reps Rep 6 Rep 7 Rep8 Rep9 Rep 10 
0 Negative Control 18 23 23 24 0 24 25 24 22 15 
1.56 24 23 23 27 19 24 24 14 12 21 
3.12 21 0 18 20 0 13 22 15 22 25 
6.25 23 25 23 24 25 16 19 15 12 23 
12.5 22 26 21 22 25 26 6 3 22 19 
25 19 19 18 21 20 15 20 0 3 13 
50 20 23 19 17 16 0 21 0 12 13 
100 0 23 17 20 0 13 23 14 21 22 

000-469-187-1 CETIS'M v1.8.7.16 Analyst: __ _ QA: 
JiJ!J._ 

,,1 OU. I q //G 



CETIS Analytical Report 

Ceriodaphnia 7-d Survival and Reproduction Test 

Analysis ID: 19-4952-9143 Endpoint: Reproduction 
Analyzed: 16 May-16 14:23 Analysis: Linear Interpolation (ICP!N) 

Graphics 

" 

------·-· 

000-469-187-1 CETIS'M v1.8.7.16 

Report Date: 

Test Code: 

16 May-16 14:23 (p 2 of 2) 

16479b I 04-9057-1128 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: __ _ 



Ceriodaphnia dubia Summary Sheet 

Client: Jeck' cool 
Work Order No.: 

Sample Information: 

Sample ID: 

Sample Date: 

Date Received: 

Sample Volume: 

Test Organism Information: 

Broodstock No.: 

Age of young (Day O): 

Avg No. young in first 3 broods of previous 7 d: 
Mortality(%) in previous 7 d: 
Individual female # used <:8 young on test day 

NaCl Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: 

7-d LCSO (95% CL): 

7-d IC50 (95% CL): 

Apnl 13111a 

Start Date/Time: llpn I ?Bit b Q i 3 LO~ 
Set up by: .......x;E'Yl,!!.J!.JW\'-1---------

Test Validity Criteria: 
1) Mean survival of first generation controls is 280 % 

2) At least 60% of controls have pr0duced three broods within 8 days 

3) An average of 215 live young produced per surviving female in the 

control solutions during the first three broods. 

4) Invalid if ephippia observed in any control solution at any time. 

WQRanges: 

T (°C) = 25 ± 1; DO (mg/L) = 3.3 to 8.4 ; pH= 6.0 to 8.5 

<24-h (within 12-h) 

g/L NaCL 

gtl NaCL 

7-d LC50 Reference Toxicant Mean and Historical Range: 

7-d IC50 Reference Toxicant Mean and Historical Range: 
;il.CJ(l.fj-J ~ g/LNaCL 

/, ,,- ((. J-L g/L NaCL 

CV(%): 

CV(%): 

Test Results: 

LC50 % v/v 

IC25 % 

IC50% 

Reviewed by: 
Date reviewed: ___ M_,,_"'+-l '-'/8f-/"-'lfo:::_ __ 

Jan 26, 2011; Ver. 2.0 
Nautilus Environmental 



Client: 

Sample ID: 
Work Order#: 

Concentration 
{'/WI H 0 l 
Temnerature 1°c1 

DO lmn/LI 

nH 

Cond. '"Siem\ 
Initials 

Concentration , 
!. c;-r 6/. Cvlv 1 

Temnerature 1°c< 
DO lmn/L\ 

nH 

Cond. '"Siem' 
Initials 

Concentratio~ l 
P.S"9'efli\v 

Temnerature 1•c1 

DO lmn/LI 
nH 

Cond. '"S/cm\ 

Initials 

Conce.ntrati~} 
I00%f,1\1, 

Temnerature 1•ci 

DO lmn/L\ 
nH 

Cond. "·Stem\ 

0 
''JR.it; 
-?µ,I 

X> .0 
-;;.._{'{ 
r,::rl:/ 
1'1-1'\WI 

0 
init. 

Chronic Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

1 2 
·old· ·rrew old new. 

11.:::.0 1u.o '2$"·-;J ,_li <Q 

' 1_ 
. ' 'it>.?--- -=r-7 ,...., 

l(.i d.O "t-7 g ·'71 

1,., "' '/..-- ::i..u. 
:r:- v 1 ll'l \{..(.. 

1 2 
aid tleW I old n·ew 

Stop Date & Time: _llil!:l<lll-:::U.:.L!!L..!:2'....~=~u._ 
Test Species: Ceriod phnia dubia 

Da'= 

3 4 5 6 7 

old ·-new old. .new old.· 
. 

·new .. ·old new f.inl\I 

·~.P '1!-1.P L!.f,O 'l t(, ti I :A'l.() 2-'t· 0 ?S.O Y.n J,lf:'O 

~:; ~.,i.- ·1.L ~) .:]_, R.D 82 ::p:, ~ =!,? 
f.;t ., 'i\ ·1, ') 'i_D 1-h 7.q :i ,\,, -'.. 1:1 lo 

'1.,.'L3, ZJ,1 216 i)) J'.l.2. 
-v.v-.L --\ ') -. ") ~:mY Mb 

Davs 

3 4 5 6 7 

old. new old new . ·old _..ne.w. aid .. ·n·ew final 

J l\ 0 'i<'i } ;zu r ,,,._,. 1~«0 -~<> '14-1l 1 lt, \\ 2.0·"' 'J/j () 2i/,O JS.0 .u dlf:-o 
1<:.0 i ~- \ 'T-~ g • .., , " 'OJ 14.., j?,-'7 1--' - 8, 'L "J.-" . I 7,'), 

_-'-1, . ' 
D . ~() ~-~ ~-'1 . .,-(;( "6~o ...,_ i; e,.v -:J.: -~ '7,Cf ::j :S' .u .-:i . lo 

'1.:1 . , ; 1\) 7-\4 '2.-1 b '1. l x '~}/ 7./ '2?-0 .,~, 

" lj :L f1r' IVhl ~ Ye -~\JAJv .J '5 v:S J-rnn1 Mo 

Davs 
0 1 2 3 4 5 6 7 

"·JO.ft.~., old new cild new ·aid .n·ew_ old new old ·new L: 'bid ·, new·:· ffrral 
74.0 fiJJ u:r; z>~ ~·\·) ?.$>0 1..~,-0 ;,!/, ~ 2..Lt· (J 1'7c: 0 2't· 6 .25.\) u, () J4-v 
'$? 0 L " , l 1-·u rq_, 14.'V Qi. I ·1.i.1 /?> . '} -:J-;4 e. z... =J.4 . I I :'.'.!. 2--" ~to .... ,o :t-8' '1A 11~ 'B ·I 1-i. (' 8· \ r:+.::::r- ';?. '1 I 4,'5 . ( ) l::J .6 . 
/' ,.1..-, L., ~n· ~,;'\ 'Li~ '2...'2... ! ri;,,_,_ 

, __ 
D.:ll 

-~f\l)i .:f m r1 1 \ll. ''"' ·' J) d-5 ..f'"~11r(_Y\ 1111\tl 

Davs 
0 1 2 3 4 5 6 7 

. iilik old 1 ··new old new old n~ew old n~w <ild tl"eii'.1f_· I cild< new . fi.11a1 
q;i:; ''".U ~!. .6 hS4 ''>-5 ~-o '2<1,.o Vt,~ J.}/ ;o ic;,D ?..'t.c J~.v 11 ,{) 2lLo 
·71 LL ,_ :p, 8•! 11,3 fb, 'V 1-'1 2> ·2- 1-:3 21·?_ ·l 1} j \ I :i.. '2-

1'). . \ .. ,\ =t·ci g.·o 11.Q l{;.,0 7.& g.o r.-r-1- 71.<'I I =tr 1:" ~ '' .. I =I ::J 
'V .. ;..;.. '.) 

< J. 1.-X "i.'l.5 -z._ 1-'fl 2-"l ... -< -:2-L.6 J.::n 
Initials ~ Vi/\Jr) 'Fil. rn '{J.., \>).J>..L. Cf5 JS ti i'Y1 l'\'ih 

Thermometer: _tj_,_ ___ oo meter: 1/ 
pH meter:_-+---- Conductivity meter: V 

-''-----

Hardness* 

I 
cJ_OO I 19~W'v).~ ~.~ I Analysts: ~t'f·~Q/L 

. 1'.&:_ . G ~ I . Reviewed by: <1(#- ' Alkalinity* 
* mg/Las CaC03 

:5CJ('/W-- Date reviewed: ~ f~(fe, 

/ \<112 pa rttr u \qk- / od a ... 111...e r \; Sample Description: 

Broodboard Used: Q'-1?6\IB Comments: 

Version 1.3 Issued May 22, 2015 
Nautllus Environmental Company Inc. 



Chronic Freshwater Toxicity Test 
C. dubia Reproduction Data 

Client: 
Sample ID: 
Work Order: 

T&v tJJoJ U11t0\I hi\ 201b-04'-Jb_N 

% (VIV) 
StartDate&Time: ~~ ?.RJIQa) (30:\h 
StopDate&Ttme: m ~-~~ Oq~ 

Set up by:--'!-;;l-L#J'-f------------

rM"""lration: CONTCZ.01.- lconcentration: /,IJ<CJ - !concentration: 3, Id, D --····· 
aysA-8 C D E F G H I J lnit A B C D E F G H I ~lnit A B C D E . F G H I J . lnit 

1 ./ ,,/ / / ./ / / / / ,,/ lflfi / / / / / / ,/ ,,/ / ' / / / / . / ,/ / ,/ ,/ 1/ '"fl 
2 / ,,/ ,/ ,,/ ,,/ / / / ,/ ,/ ..... : / / /,,,. / / ,/ / -' / ' / / / / / ,., " . / .,.... ·~ 
3 / ,,..- / ,.,--// /·///'1:'!:: /" _., ,..-·/ / / /// /'M ,,r/· /// / /,., ,,.- '1.\-lfi 
4 'f ' ' ~' £1 .-.. -<; "7. 4 ~( litfffe "I "1 'i. ,;:.; '1 '1 ':1 .::( ' '"ii . ti~ ~I 61 "'\ 'f ~ I "'i .:5 1.::- '1 . ~I'! 
s IC ' '7 /0 '?''\ 'r'3 Lf IU '"1 fY/f/11 Cl I '1 >f lU o l.o? J t , o· I II ,,/ ; '11. i'1' ./I() - •/flt 
s ..; 'l::> v ./ / v' / v ..Y M1, / v v- v .,,- Io v '- v ;; f\I ./ / 1 o '/:., 1' ./ ,/ y ,/ ntl 
1 l'.l · ./ 12 l'l, 17> 12 11 1::> 11 ML1 /.4 1'2. 12 11.J. J?, J i"..L )LJ ri.+ I? Mt 10 ILL- vr 11 10 11 1:2.. r;, IW- Ml1 
8 ' v 

Tota1l2!a] QXliG l:.z'f IJ}=l?.'fl.23 l2fl2TI ::Nlf\IJl]l.:2IOl 2bl:1'5'1:.J5 I 2Jl;;i:;rl 'J.qJ 2.\ol :2'] iQMl:]IJ.1.IJ."fl 2) I J-/ l2'"flJ-i-Jf) l'.2Jl:1?, I ¥Jiiili 
- . .-,- ----- ------- ---- ~--- -------- ..--- . 

Days Concentration: ,__...,, '5" Concentration: I ..... 1 lf5" Concentration: ;:tS-
A B C D E F G H I J lnit A B C D E F G H I J lnit A B C D E F G H I J lnit 

1 ,/ / ../ / ,/ ,/ ,/ .,/.,/.. ,/',/ ./ .,/ ,,/ 1/ .,/ ,/ ,/ ,/ fl'Uf;, 0 / ./ / ,/ ,_,./ /, / .,/,/ ,/ .•nY~ 
2 ,,,,.... /' ,,... ,,,,... / /,.. - / ,/ ,,,, .,... ,. / / / / / / ....... "' \<L ~· / ,,. / / /' ,,,_.. ,/"' ;"' ,.... \«' 
3 ,,,- / / / ,,. / ~ ,r ,,,,.. .-- '\'' ,/ r _,.,, / / r ,.,- · ~ ,,,,_. .--·>1ut ·" /' ,r .r ,,- ,.,. .. / ,,, "" ,.,.. "\"LI 
4 '1 '1 b 1 ' '1 l,,f 5 ' - '1,1 1..1 '1 ~/ Li ' ~ ;., Y ~ Y :JffJ'l/JI ':1 .<; c 1..4 V ~. Vf '-f '"> '::;' iVllll I 

5 ( ~ ~ fl ' , "1 /(.;; 1/ ' , / / ./ /{ ' f-, I ~ • / n. h / ~ ,/ '."> 1/ '/ /I IT 1/ 1tfl'/f/ 
6 •/ v ID .., I / ./ I 0 ' Vj >At 9, 8 CJ( ./ I") ,/ • / r J w· v ·::i- l <:1.. !-/- ~ Q. V' ./ 't;' M/:l 
7 10 17, l'.l- t 1 . t?.- 1 1 IL.I , 11 ·~r 10 12 1u 1::i.. 1::i.. 12.. 11 , . 1..,, Mt' i'.l, ,,.,, ./ 12 l:;"" 1'.l, 12... 11 10 1u. Mt 

' 
8 

Total ;20 ::LS' J; 11..f- ),\ JI:)}!:;' 2'-) 20 2'f ~~\1 22- 2'+ ').::} 2.\,..,l?'?:, '"-) '.l'f '.2.Lf ).::J ).2. l'lll1 J,'.2, J.'J;, 20 ??, JI+ J..LJ. '21.f J,t:;' ?<> J 
I ' 

SO Concentration: 
H · 1 J lnit A B C D E F G H I J lnit 

1 ,/ ,,/ 

2 /' ,,,.-

3 I /'I ( I,, I/ I /'I /I /I /I/ V.l,\"'4 ---1 /I/ I/ I '>'.I /I/" I /1 /I/ k\"'1 j,. 

• 1-1) I ~ I~ I q,. I ,/I 'ffZ::fl,/13 ~TX 1~513TIT:/I~ I 1t 1'1 13 'ttnilll 
5 1761 ><-1./1'1' I '11 /Di N'I 2')1./1.AM~ I I 1.71 q l,/f r l';:;lvh./ l1/l/lf1,iffa 
s 1..,, 111 1·(,, 1 7'1cf!/1 v 1101 01 r:ri<I Mtll r I 3 1 /11.+ 1 n1c;11:; !!;-It,.., 17 lft~t 
7 li?-IV"lii+l10/Vl11 /1ol/IP·ITl1ii1L1ll ITOl11l11I rl./111111-T\'OIJl !r\'lt 
s I I I I I I I I ,.,, I I I 

Tota112:/-IJ? 11'.l;/'2'2..T'J?, (ji:;'/'.121J:lf'L2. / fr2'11rl'll1IO" I i'.f.. IJ.'.b I J?, 1~11 !;'JI 'l 12ol )0 IJ4'1 ffitl 
Notes: X = mortalily. I \7 3CIO"'L pct r\~(J...\,\g. te_ 

SampleDescription, deax- ,4'\0..0-l'ec.f)OOk:""' g:A1·!/ual~~ I odo_ .. 11'1.eS'S ,/ c,cfn4vlt4S 
Comments: Total# Young only based on the fi;st 3 Broods. Fourth and subsequent breads not Included in total c-i... I l 

\){Jv Date reviewed: _ _:_Fi_~-i-=18 /~/~'-----Reviewed by: 

Version 2.1 Issued July 29, 2009 
Naurnus Environmental 



CETIS Analytical Report Report Date: 

Test Code: 

16 May-1614:52 (p 1 of 2) 

1·6479c I 00-4653-9271 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 13-2808-1729 

Analyzed: 16 May-16 14:48 

Batch ID: 

Start Date: 

16-2804-2804 

28 Apr-1613:00 

Ending Date: 05 May-16 09:05 

Duration: 6d 20h 

Sample ID: 00-8128-9240 

Sample Date: 27 Apr-16 08:30 

Receive Date: 28 Apr-1610:50 

Sample Age: 28h (7.5 "C) 

Linear Interpolation Options 

X Transform Y Transform 
Log(X+1) Linear 

Point Estimates 

Level % 95% LCL 

EC5 48.31 2.248 
EC10 68.36 8.893 
EC15 94.95 34.32 
EC20 >100 NIA 

EC25 >100 NIA 
EC40 >100 NIA 
EC50 >100 NIA 

7d Survival Rate Summary 

C-0/o Control Type 

0 Negative Control 
1.56 

3.12 

6.25 
12.5 

25 

50 

100 

7d Survival Rate Detail 

C-% Control Type 

0 Negative Control 
1.56 

3.12 

6.25 

12.5 

25 

50 

100 

000-469-187-1 

Endpoint: 
Analysis: 

Test Type: 

Protocol: 
Species: 

Source: 

Code: 

Material: 

Source: 

Station: 

Seed 

536760 

95°/o UCL TU 

NIA 2.07 

NIA 1.463 

NIA 1.053 

NIA <1 

NIA <1 

NIA <1 

NIA <1 

Count Mean 

10 0.9 
10 

10 0.9 

10 1 
10 0.9 
10 

10 0.9 

10 0.8 

Rep 1 Rep 2 

0 

1 

0 

7d Survival Rate CETIS Version: CET1Sv1 .8.7 

Linear Interpolation (ICP!N) Official Results: Yes 

Reproduction-Survival (7d) Analyst: Emma Marus 

ECIEPS 11RMl21 Diluent: 20% Perrier Water 

Ceriodaphnia dubia Brine: 

In-House Culture Age: <24h 

4086018 Client: Teck Coal 

Water Sample Project: 

Teck Coal (TECK COAL) 

LC_DC1_WS_2016-04-26_N 

Resamples Exp 95% CL Method 

200 Yes Two-Point Interpolation 

95% LCL 95°/o UCL 
NA 44.49 

NA 11.24 

NA 2.914 

NA NA 

NA NA 

NA NA 

NA NA 

Calculated Variate(A/B) 

Min Max Std Err · Std Dev CV% °lo Effect A B 

0 1 0.1 0.3162 35.14% 0.0% 9 10 

0 0 0.0% -11.11% 10 10 
0 0.1 0.3162 35.14% 0.0% 9 10 

1 0 0 o.0°1o -11.11% 10 10 
0 0.1 0.3162 35.14% 0.0% 9 10 

0 0 0.0% ~11.11°/o 10 10 

0 0.1 0.3162 35.14% 0.0% 9 10 
0 0.1333 0.4216 52.7% 11.11% 8 10 

Rep3 Rep4 Reps Rep 6 Rep 7 Reps Rep9 Rep 10 

1 1 1 1 1 1 1 1 

1 1 

0 

0 

1 

0 

0 

CETIS'M v1 .8.7.16 d<N-
QA. 't 0/11~ Jv ccq I'\ v 

Analyst: __ _ 



CETIS Analytical Report 

Ceriodaphnia 7-d Survival and Reproduction Test 

Analysis ID: 13-2808-1729 Endpoint: ?d Survival Rate 
Analyzed: 16 May-1614:48 Analysis: Linear Interpolation (tCPlN) 

7d Survival Rate Binomials 

C-0/o Control Type Rep 1 Rep 2 Rep3 Rep4 Rep 5 

0 Negative Control 1/1 0/1 1/1 1/1 1/1 

1.56 1/1 1/1 1/1 1/1 1/1 

3.12 1/1 1/1 1/1 1/1 1/1 

6.25 1/1 1/1 1/1 1/1 1/1 

12.5 1/1 1/1 1/1 1/1 1/1 

25 1/1 1/1 1/1 1/1 1/1 

50 1/1 1/1 1/1 1/1 1/1 

100 0/1 1/1 1/1 1/1 0/1 

Graphics 

,, 

"' -----·-• '..-. 
00 

'' l 0.0 

"' 

'·' 

000-469-187-1 CETIS'" v1 .8.7.16 

Report Date: 

Test Code: 
16 May-16 14:52 (p 2 of 2) 

16479c I 00-4653-9271 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Rep 6 Rep 7 Rep 8 Rep9 Rep10 

1/1 1/1 1/1 1/1 1/1 

1/1 1/1 1/1 1/1 1/1 

1/1 1/1 1/1 1/1 0/1 

111 1/1 1/1 1/1 1/1 

0/1 1/1 1/1 1/1 1/1 

1/1 1/1 1/1 1/1 1/1 

111 1/1 1/1 1/1 0/1 

1/1 1/1 1/1 1/1 1/1 

Analyst: __ _ QA: 



CETIS Analytical Report Report Date: 
Test Code: 

16 May-1615:03 (p 1 of 2) 

16479c I oo-4653-9271 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 04-5027-5753 Endpoint: 
Analyzed: 16 May-1615:03 Analysis: 

Batch ID: 

Start Date: 

16-2804-2804 

28 Apr-16 13:00 

Ending Date: 05 May-16 09:05 

Duration: 6d 20h 

Sample ID: 00-8128-9240 

Sample Date: 27 Apr-16 08:30 

Receive Date: 28 Apr-1610:50 

Sample Age: 28h (7.5 °C) 

Linear Interpolation Options 

X Transform Y Transform 

Log(X+1) Linear 

Point Estimates 

Level % 95°/o LCL 
IC5 3.116 1.976 
IC10 29.07 2.529 
IC15 48.78 6.421 
IC20 59.19 26.37 
IC25 70.64 40.14 
IC40 >100 NIA 
IC50 >100 NIA 

Reproduction Summary 

C-% Control Type 
0 Negative Control 
1.56 
3.12 
6.25 
12.5 
25 
50 
100 

Reproduction Detail 

C-o/o Control Type 

0 Negative Control 
1.56 

3.12 

6.25 

12.5 

25 

50 

100 

000-469-187-1 

Test Type: 

Protocol: 
Species: 

Source: 

Code: 

Material: 
Source: 

Station: 

Seed 

1630851 

95% UCL TU 

50.08 32.09 

63.32 3.441 
NIA 2.05 
NIA 1.689 

NIA 1.416 

NIA <1 

NIA <1 

Count Mean 
10 22.5 

10 25.4 
10 21.9 

10 23.6 
10 21.8 
10 22 
10 20.3 

10 15.6 

Rep 1 Rep 2 

26 0 

26 26 

22 27 

20 25 

22 24 

23 23 

27 23 

0 17 

Reproduction CETIS Version: CET1Sv1.8.7 

Linear Interpolation (ICPIN) Official Results: Yes 

Reproduction-Survival (7d) Analyst: Emma Marus 

ECIEPS 11RMl21 Diluent: 20% Perrier Water 

Ceriodaphnia dubia Brine: 

In-House Culture Age: <24h 

4086018 Client: Teck Coal 

Water Sample Project: 

Teck Coal (TECK COAL) 

LC_DC1_WS_2016-04-26_N 

Resamples Exp 95% CL Method 

200 Yes Two-Point Interpolation 

95% LCL 95°!o UCL 
1.997 50.6 

1.579 39.54 
NA 15.57 

NA 3.792 

NA 2.491 

NA NA 

NA NA 

Calculated Variate 

Min Max Std Err Std Dev CVo/o 0/oEffect 

0 27 2.54 8.031 35.69% 0.0% 
22 27 0.4761 1.506 5.93o/o -12.89°/o 
4 28 2.152 6.806 31.08% 2.67% 
20 29 0.8718 2.757 11.68% -4.89°/o 
3 27 2.149 6.795 31.17% 3.11% 
14 25 1.033 3.266 14.85% 2.22% 
12 27 1.627 5.143 25.34% 9.78°/o 
0 24 2.729 8.631 55.32% 30.67% 

Rep3 Rep4 Reps Rep 6 Rep 7 Rep8 Rep 9 Rep 10 

26 24 27 24 23 24 27 24 

25 25 27 22 24 26 27 26 

21 21 24 22 23 27 28 4 

23 24 21 25 25 29 20 24 

27 26 23 3 24 24 23 22 

20 23 14 24 24 25 20 24 

23 22 13 25 22 15 21 12 
23 18 0 15 19 20 20 24 

CETIS'" v1.8.7.16 Analyst: __ _ 



CETIS Analytical Report 

Ceriodaphnia 7-d Survival and Reproduction Test 

Analysis ID: 04-5027-5753 Endpoint: Reproduction 
Analyzed: 16 May-1615:03 Analysis: Linear Interpolation (ICPJN) 

Graphics 

000-469-187-1 CETIS'M v1.8.7.16 

Report Date: 

Test Code: 

16 May-1615:03 (p 2 of 2) 

16479c I oo-4653-9271 

Nautilus Environmental 

CETIS Version: CET1Sv1.8.7 
Official Results: Yes 

Analyst: __ _ 
QA ~6!;; tJ.lfb 



Ceriodaphnia dubia Summary Sheet 

Client: Jeck cool 
Work Order No.: 

Sample Information: 

Sample ID: 

Sample Date: 

Date Received: 

Sample Volume: 

Test Organism Information: 

Broodstock No.: 

Age of young (Day 0): 

Avg No. young in first 3 broods of previous 7 d: 

Mortality (%)in previous 7 d: 
Individual female# used <:8 young on test day 

NaCl Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 
Date Initiated: 

7-d LC50 (95% CL): 

7-d IC50 (95% CL): 

16\Jaol-P-
Apnl P.tl. k> 

Start Date/Time: A-pnl '.;?oft\:::> Q 13~ 
Set up by: _i::E'Yl;!..!...!!JW\'--1--------

Test Validity Criteria: 
1) Mean survival of first generation c~ntrols is :=:::80 °/o 

2) At least 60% of controls have pr0duced three broods within 8 days 

3) An average of~lS llve young produced per surviving female in the 

control solutions during the first three broods. 

4) Invalid if ephippia observed in any control solution at any time. 

WQ Ranges: 

T (°C) = 25 ± 1; DO (mg/L) = 3.3 to 8.4 ; pH= 6.0 to 8.5 

<24-h (within 12-h) 

g/L NaCL 

g/L NaCL 

7-d LC50 Reference Toxicant Mean and Historical Range: 

7-d IC50 Reference Toxicant Mean and Historical Range: 
;;I.CJ(/. B- J. . g/L NaCL 

/;,- {(. '/-/, g/L NaCL 

CV(%): 

CV(%): I}---

Test Results: 

LC50 % v/v 

IC25 % v/v 

IC50 % v/v 

Reviewed by: Date reviewed: ___ /'i_l_"1-+' _114.._1,,_/1-"'fo __ 

Jan 26, 2011; Ver. 2.0 Nautilus Environmental 



Client: 
Sample ID: 
Work Order #: 

Concentration - . l Clu11~0 

Temcerature l°Cl 
DO lma/L) 

DH 
Cond. luS/cml 

Chronic Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

1? cl'./ Start Date & Time: Aptd 2&'l la tO 1330 
LC~£@};;;Q(/(D;sJOH::rO-t){;i Stop Date &Time: iihcw [/lb@ 11 ittl;i 

lbtjj4 \,.) TestSpecies: Ceriodaphniadub1a 

Da'~ 

0 1 2 3 4 5 6 7 

·old ·.· '• 

01c1 new old new I old new final . inft: new old new old new 
\A, IJ 'tS,D 'LL(. 1.~·'J '.lii-' Q 'Z.:)\o 7.ftO Z'I.~ 1.."IJ 'l5. () '}/!·{' 1'5 ,c; 'IU .V JS,"' 

S?.0 ·-. s 'f. l / j;.""l-3 ·J.-~ "i +'! ~-t- 1,1 i.i- 'f'. I 02 't· I '· q;.,, 
~· ... 

'A-:'( 7'ffo 'e.l' q., 1' S·Q 1-;'I' 145"1 'LS \ • <> t. c;, "''' 'f,G 
' ':f. lo 

<],.'].,} v "}_,"}/// 'j.\l .. u.;~' l..t I Ztf 'Tl 11)."b 
Initials - rnrll -Hiii' I tv "4.vvL- Jj .J) -HY\Wl IAAI1 

' ' 
Davs 

Concentration , 0 1 2 3 4 5 6 7 

1.c;c.. 61"CIAv init old new old 
'' 

old . old.· new final old new old new new- .new 

Temoerature(°Cf .L\.O '2>." GLO '1-$'.? 2'{.o z,,,o '?;-1,o 1..'!,() ].}( 0 z.s.o 2-'t.0 Z.5 ,0 1U.O :J.) ,o 

DO (mq/Ll 'CU\ •7, Li .I ., .. ,. r< ·{ -:}-~ '?i:U 7.1 K·2- 7, l ~·2 ?.o 6~.J- '71? 
DH . '1 '1.8 J) ~-g \l:«O 1:1 Q,o j, ~ <:;i...o 7·60 'i ,q t·b k'-1 ::f, \Q 

Cond. luS/cml ~V\ 1/))-' "L'l--:1... '2-2-0 'l. ?...6 J.71 ' J.).2-·~:i..o 

Initials =¥l~Wl un ri \CL \.!v,,L- ::rs SS ttl'\rn f,11L1 

D3'S 

Concentration l 0 1 2 3 4 5 6 7 

I "J. S" %( U\ 11 hl:it: ·old new old new- old new old new old ·new ·, dlCL-.-.- new final 

Temperature 1·c1 (,j'.7-, 1$,0 t{,U ry<_-::; l'{·O ,..6'~? .'j.<.j '° W,J 2-4.1> 25.0 2f/;,C') :t'S .6 ',\ .() )S"" 
DO (mq/L) -~ 7, 'i .I 't·( i·l hS t;l...o l,L [)'• 2. +. l s 7.- 7.0 .Z, I :i-.?, 

·DH /.() ?f:. '"-? ~.u "t"~ K·O '.}-O, q.., \ 1:1 g.o 7·'f.. '?· 7 "l '7-' . .Coj 1 ::r 
Cond. /uS/cml l-!'7-, "7 //! ·_,, :;15(, 't..SV> 7-58 z.t;, ~ r)j ~·/ .)..\,,].. 

Initials -!\'IVVj +i'Y II \ \((.. \l.'1\l. :rs J"r -\"\ :1!v l lVIL1 
' 

Davs 
Concentration, 0 1 2 3 4 5 6 

IOO%f11h1 J in.it: old new old new. old new old new old .. new: old. new final 

7 

Initials ' i'VWY. -err 11 ) ¥(... "'-"""' ·'"" ;x, 11111 l!I\Lf . 

Thermometer: tj DO meter: 1/ pH meter: Conductivity meter;~---

Control 1'1#\v)I 1&)2 
Analysts: fj'\'11'\'\ .f\\.l,li'), 15 1 

\:\CT' l+li , k \. 
Reviewed by: ' / 

Hardness* 
Alkalinity* 

* mg/L as CaC03 Date reviewed: ---'--~'--'-"-'"' 

Sample Description: 
.~I 

Comments: 
v--

_B_ro_o_d~bo~a~rd~U""s""e-"d'-: _ _.:=Q:c.L_\.:...=d ()\bf\~----------------
Version 1.3 Issued May 22, 2015 Nautilus Envjronmental Company Inc. 



Chronic Freshwater Toxicity Test 
C. dubia Reproduction Data 

Client: 
Sample ID: 
Work Order: 

~lee~ . Cl J-tf 3>1 c.c'- 1-c- fit'OSiK ws ;;l_Ol6-<'>1-'k w 
%Cviv) 

Days Concentration: CONTJ2ol lconcentration: ,51 ~ 
A B C D E F G H I J lnit I A B c D E F .G H I 

1 ,,/ ,/ / / / / / / / ,/ mifil / / / ./ ,/ ./ ,/ ,/ ,/ 

Start Date & Time: ~~~. },i:f/b fi) J ".i ~ 6 
Stop Date & Time: _ ....'~ .• 5 !I\; ~_I I I§' b 

Setup by;_ ~~'+-------

)Concentration: 2.., !r..J. 
J I lnit I A B c D E F G H I 

"' ,/ / / / / / / / ,/ 

2 / ,/ ,/ ,/ ,/ ./ / / ,/ ,/ '" ~ r ,..- ....-. ;- ....... ,.,... 
-~ If<_ .r / / / ,__ ..... ,.. ,... .--

3 / / / / / ,,.. / / / / A "' / / / / / ~ / / / 

""" 
/,. ,~ / / / ~ / ,r 

4 ,/ L{ L/ j - 4 '.) 4 't 3~ Y\Wl r; "' -1 -; 1'4 "'-. -r ../ I '-t ':J """ ,. "I '"~ -;y 'I j ~: "'\ v .., '-I 
5 6 'l 8 .~ ' v 8 a 7- 7- JS .:; ~'-'~!? f '1 8 'ii 6 ;J r ,,,. V-3 b tL 16' "t g. lJ /:)' g A 
6 

., v ;/ v I ro v v v v I"~ ii v· v· i/ v v q v v :r-r t/ v t I {/ v v v v' v 
7 1:7 10 jJ..- I 1 ,..,,, 'J- 10 \ Mt:' 0 I I. C) I '2- '1 /"2- t.o 12. 12 11nt '7,,; 11 v' 10 12.- 12. 111 It> 12. 

' ' 
3 

Total ;})\ '.).J l't 1'.:i :u.. J..io )5 J.:? ').. ?-I mv 10~ :i.o ?.'.!.. J. I J'f J.o 22. 2!.f. '.22.. ?.l./ IVl I~ ')_').' J't ']. '.'.> J.o 2'-i J..'.) I l~ ;;i;i. ;;ilj. 
!) l """ Concentration: -, '5 Concentration: {';; ,s- Concentration: L'S-

J 

~ ,/. 

.,..-
'r ·, 

v j'( 

;; vJ 
!6 IJ J 
v Mr 

ll:: vnr 

Days 
A B C D E F G H I J In• A B C D E 

·~. ~;, :---.:. ~ A B C D E F G H I J lnit 

1 ,,/ / ./ ,/ / ./.,/ / /1v ~""" /,/ /// _,,, ./ ,/ v ,,,.. ,,,.. ,/ ,/,/ 1v·1m~ 
2 ..-- .r- ~ .,- v ~ - / v ,,..-.11,' -- ~ ..-- ,,,...... .-- I.-" .... ,....- ,- V<.... _,,.. .r r ,,... ,.,.- ,.. ,,- ,,..-- .r _,,, ·~ 
3 / / / / / / ./ /v ,,- A / ./ / ,.- / / ,,- / / / 4- /'/ / / ,,-·/ / / / . ,.-- A 

4 4 "'' " ·3 ':? '~· ·~ '3'< 5 v ..... ..JS '-I 4 ,/ S"' 4 3 I ""'- '1 lj vi tM/.1J i,r 'J 'I s 3 4 "l' 'y y y :r., 
5 8 v I- ('\ x 0. 'v b 

,, v :r ii( .'f 6 'ii R. '3 2 -6 15 I" vs ' '-f. ? y 8 ;::;i, .;<: '6 '-!- i O' ·s 
6 v '1' v v ,,. v ~1 ·- \TS I; v { ., v v v I .J.. 

.,.. v v O'S ' v v· ;O i/ v· v ...,... v ~ ,,., 
7 lo 4 ·,; I v , ......... IC> v' I 1'~1-1 ../ 0 11 10 "' 11 ,/ ,,.,, j'"7. 

, .,, Ml,., I )<'. IV' I 1 I I 11' '1 ¥. I?- 12- not 
3 ' ' ' l 

Total ::LI T' ').J. ;). '). ;;t I 1 l-1 17. >< ')_ l/- 1:5 ;2J.l IY)t JS J.I 3o J).. ). '). 2J. ;;t .,, 23 J. 4- ?-'( Mt J.lf I 1 ::J.I :i.lo ::n ;J./ TD I 'X l:" :;( '+ l'l\t 

Days Concentration: S'O Concentration: /' )r\ Concentration: 
A B C D E F G H I J !nit A B c D E F G H I J I nit A B c D E F G H I J !nit 

1 ./ ,/ ,/ ./ / / v / ,/ ,/ 'fiAM ,/ ,/ . .,,,... / / v / ,/ ,/ ·'· 
2 ·- ,,.... ...... ..- ..- _,. - -- 1l< ....... / ,r v- Lr ~ .... " ~ ~ ·11:. 

3 ./ / / / / /, / / / / , / ':/ / / / / / / / / ~ 

4 y y '? '3 . 9 ·&... "" 
.., I./• '?, ".'.J\ (.;{ ,/ / (/ "'1, :;,_ '.2 ?~ """> Lt. 'f1ll.1 

5 9: f 'r ·t- ~ "?· 8 } s 8 J5 '>t. ' 6 ,.,. B ')' 6 l'· M "7- v'< 
6 v v v v v v v v· v v JS v ' 'l v v v· v· ,v v v rs-
7 ].,., 11 11 ID 3 '1 01 )', ')- mt' lo ,/ 1/ 1 \) l~ '-'I 10 'tl 11 ). a~r 

'. 3 

Total d-'t 2) 11 '.)o ]'::, 'X ). I :rJ. ]o )'l, Mt ;;i. I 13 l:J ). I I :t I CJ I G\ \:!. ;).) 27- ~0t 

S'o. WLL . .po rt\CU.l..ct1e-
samp1e oescription: <'lear111('1 j8t'l'W3\c f!Cl ~l'Cl'.'11J'*51\:f"" 1odo.AN?S'S , (C\<uvte:is; 
Comments; Total# Young only based on the first 3 Broo::Ourth and subseqmmt bloods not Included in total count. / 

Notes: X = mortality. 

0&v Date reviewed: M-:1 ( q // b I , 
Naulil~s Envlronmenlal 

Reviewed by: 

Ve1slon 2.1 Issued July 29, 20og 



CETIS Analytical Report Report Date: 

Test Code: 

11 May-1612:54(p1 of 2) 

16479e f 14-7818-1068 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 15-8089-6457 Endpoint: 7d Survival Rate CETIS Version: CET1Sv1.8.7 
Analyzed: 11 May-16 12:54 Analysis: Linear Interpolation (ICP!N) Official Results: Yes 

Batch ID: 

Start Date: 

17-2769-4644 

28 Apr-16 13:30 

Ending Date: 05 May-1611:15 

Duration: 6d 22h 

Sample ID: 07-5438-727 4 

Sample Date: 27 Apr-16 09:04 

Receive Date: 28 Apr-16 10:50 

Sample Age: 28h (8 °C) 

Linear Interpolation Options 

X Transform Y Transform 

Log(X+1} Linear 

Point Estimates 

Level % 95% LCL 

EC5 >100 NIA 
EC10 >100 NIA 
EC15 >100 NIA 
EC20 >100 NIA 
EC25 >100 NIA 
EC40 >100 NIA 
EC50 >100 NIA 

7d Survival Rate Summary 

C-o/o Control Type 

0 Negative Control 
1.56 
3.12 

6.25 
12.5 

25 
50 

100 

7d Survival Rate Detail 

C-o/o Control Type 

0 Negative Control 

1.56 

3.12 

6.25 

12.5 

25 

50 

100 

000-469-187-1 

Test Type: 

Protocol: 
Species; 
Source: 

Code: 

Material: 

Source: 
Station: 

Seed 

1328034 

95o/o UCL TU 
NIA <1 
NIA <1 
NIA <1 
NIA <1 
NIA <1 
NIA <1 
NIA <1 

Count Mean 
10 

10 0.9 
10 1 
10 0.9 
10 1 
10 0.9 
10 

10 

Rep 1 Rep2 
1 1 

0 

1 

0 

1 

Reproduction-Survival (7d) Analyst: Emma Marus 

ECIEPS 11RMl21 Diluent: 20°/o Perrier Water 

Ceriodaphnia dubia Brine: 

In-House Culture Age: <24h 

2CF7094A Client: Teck Coal 

Water Sample Project: 

Teck Coal (TECK COAL) 

LC FRDSDC WS 2016-04-26 N 

Resamples Exp 95% CL Method 

200 Yes Two-Point Interpolation 

95% LCL 95°!o UCL 

NA NA 
NA NA 

NA NA 
NA NA 
NA NA 

NA NA 
NA NA 

Calculated Variate(A/B) 

Min Max Std Err Std Dev CV0/o %Effect A 

0 0 0.0% O.Oo/o 10 

0 0.1 0.3162 35.14% 10.0% 9 
1 0 0 0.0°/o 0.0% 10 
0 0.1 0.3162 35.14% 10.0% 9 
1 0 0 0.0% 0.0% 10 
0 0.1 0.3162 35.14% 10.0% 9 

0 0 0.0% o.0°1o 10 
0 0 0.0% 0.0% 10 

Rep 3 Rep4 Reps Reps Rep 7 Rep8 Rep9 
1 1 1 1 1 

0 

1 

CETIS'M v1.8.7.16 Analyst: __ _ 

B 

10 
10 

10 
10 
10 

10 
10 

10 

Rep 10 

1 



CETIS Analytical Report Report Date: 11May-1612:54 (p 2 of 2) 

Test Code: 16479e 114-7818-1068 

Ceriodaphnia 7wd Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 15-8089-6457 Endpoint: 7d Survival Rate CETIS Version: CET1Sv1.8.7 
Analyzed: 11 May-16 12:54 Analysis: Linear Interpolation (ICPIN) Official Results: Yes 

7d Survival Rate BinomialS 

C-% Control Type Rep 1 Rep2 Rep3 Rep 4 Reps Rep 6 Rep 7 Rep8 Rep9 Rep 10 

0 Negative Control 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 

1.56 0/1 111 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 

3.12 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 

6.25 1/1 1/1 1/1 1/1 1/1 111 0/1 111 1/1 1/1 

12.5 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 

25 1/1 0/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 

50 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 

100 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 

Graphics 

t.O @ ----
M I .,, 

'·' 

000-469-187-1 CETIS'M v1.8.7.16 Analyst: __ _ QA: 



CETIS Analytical Report Report Date: 

Test Code: 

11 May-1612:54 (p 1 of 2) 
16479e 114-7818-1068 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 06-6421-9313 Endpoint: 
Analyzed: 11 May-1612:54 Analysis: 

Batch ID: 

Start Date: 

17-2769-4644 

28 Apr-16 13:30 

Ending Dale: 05 May-1611:15 

Duration: 6d 22h 

Sample ID: 07-5438-7274 

Sample Date: 27 Apr-16 09:04 

Receive Date: 28 Apr-16 10:50 

Sample Age: 28h (8 "C) 

Linear Interpolation Options 

X Transform Y Transform 
Log(X+1) Linear 

Point Estimates 

Level % 95% LCL 
IC5 0.6883 0.4173 
IC10 53.32 1.009 
IC15 72.88 2.729 
IC20 99.47 61.08 
IC25 >100 NIA 
IC40 >100 NIA 
IC50 >100 NIA 

Reproduction Summary 

C-0/o Control Type 
0 Negative Control 
1.56 
3.12 
6.25 
12.5 
25 
50 
100 

Reproduction Detail 

CM0/o Control Type 

0 Negative Contra! 
1.56 

3.12 

6.25 

12.5 

25 

50 

100 

000-469-187-1 

Test Type: 

Protocol: 

Species: 
Source: 

Code: 

Material: 

Source: 

Station: 

Seed 

204869 

95% UCL TU 
57.94 145.3 
86.34 1.875 
NIA 1.372 
NIA 1.005 
NIA <1 
NIA <1 
NIA <1 

Count Mean 
10 23.4 
10 21 
10 21.3 
10 19.2 
10 23.6 
10 21 
10 21.7 
10 18.7 

Rep 1 Rep2 
28 21 
10 20 
22 24 
21 23 
25 21 

24 11 
24 22 
21 13 

Reproduction 
Linear Interpolation (ICPIN) 

Reproduction-Survival (7d) 

ECIEPS 11RMl21 

Ceriodaphnia dubia 
In-House Culture 

2CF7094A 

Water Sample 

Teck Coal (TECK COAL) 

LC FRDSDC WS 2016-04-26 N 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: Emma Marus 

Diluent: 20°/o Perrier Water 

Brine: 

Age: <24h 

Client: Teck Coal 

Project: 

Resamples Exp 95% CL Method 

200 Yes Two-Point Interpolation 

95% LCL 95% UCL 

1.726 239.7 
1.158 99.14 
NA 36.64 
NA 1.637 
NA NA 
NA NA 
NA NA 

Calculated Variate 

Min Max Std Err Std Dev CV% %Effect 
21 28 0.7483 2.366 10.11o/o 0.0°/o 
10 24 1.317 4.163 19.83% 10.26°/o 
15 24 1.044 3.302 15.5°/o 8.97% 
3 24 1.965 6.215 32.37°/o 17.95% 
21 30 0.8055 2.547 10.79% -0.85% 
11 26 1.325 4.19 19.95% 10.26% 
18 25 0.6675 2.111 9.73% 7.27% 
13 23 1.012 3.199 17.11% 20.09% 

Rep3 Rep4 Reps Rep 6 Rep 7 Rep8 Rep9 
24 23 22 26 25 23 21 
22 21 24 20 22 24 23 
23 20 24 23 16 22 24 
22 22 21 19 3 24 15 
30 22 22 22 23 23 24 
21 26 22 21 20 18 23 
21 20 25 18 21 23 20 
15 21 17 19 19 17 22 

CETIS'M v1.8.7.16 Analyst: __ _ 

Rep 10 

21 

24 

15 

22 

24 

24 

23 

23 

QA jGLl_. 
. F\.C<At {~I I b 



CETIS Analytical Report 

Ceriodaphnia 7-d Survival and Reproduction Test 

Analysis ID: 06-6421-9313 Endpoint: Reproduction 
Analyzed: 11 May-16 12:54 Analysis: Linear Interpolation (ICPIN} 

Graphics 

. , 
" 

000-469-187-1 CETIS'M v1.8.7.16 

Report Date: 
Test Code: 

11 May-16 12:54 (p 2 of 2) 
16479e 114-7818-1068 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst __ _ 



Ceriodaphnia dubia Summary Sheet 

Client: Jeck coat 
Work Order No.: 

Sample Information: 

Sample ID: 

Sample Date: 

Date Received: 

Sample Volume: 

Test Org·anism Information: 

Broodstock No.: 

Age of young (Day 0): 

Avg No. young in first 3 broods of previous 7 d: . 

Mortality (%) in previous 7 d: 
Individual female# used ;os young on test day 

NaCl Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 
Date Initiated: 

7-d LC50 (95% CL): 

7-d IC50 (95% CL): 

Apnl p,111.a 

Start Date/Time: Apn I '.2Bf! b Q l:hOCh 
Set up by: _;;@1;;w;l'l1l!...!-. --------

Test Validity Criteria: 
1) Mean survival of first generation controls is ;;::ao 0/o 

2) At least 60% of controls have produced three broods within 8 days 

3) An average of 215 live young produced per surviving female in the 

control solutions during the first three broods. 

4) Invalid if ephippia observed in any control solution at any time. 

WQ Ranges: 

T (°C) = 25 ± 1; DO (mg/L) = 3.3 to 8.4 ; pH = 6.0 to 8.5 

<24-h (within 12-h) 

g/L NaCL 

gJL NaCL 

7-d LC50 Reference Toxicant Mean and Historical Range: 

7-d IC50 Reference Toxicant Mean and Historical Range: 
;).OU. 13-:J g/LNaCL 

f, fJ ((. ).-/. g/L NaCL 

CV(%): 

CV(%): /)-., 

Test Results: 

LC50 % v/v 

IC25% 

IC50% /lOO 

Reviewed by: 
Date reviewed: ___ /_:Jt,,,_7-1--1"1._,.,r-//_ki __ 

Jan 26, 2011; Ver. 2.0 
Nautilus Environmental 



Chronic Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

Client: 

Sample ID: 
Work Order#: 

~cl-- StartDate&Time: A~b~ [~ I= %!IS UJS ;;IQIL-0+-..2£1.J stop Date &Time:! 6 1~' 
"11 Test Species: Ceriodap nia dubia 

D "'S 
Concentration 0 1 2 3 4 5 6 7 
~- . I l ., 11111 ! 0 ;;,it old. .new old oew C>ld new old· new old new. old new final 

Temoerature ('Cl '.ll 7) i5.o UJ) '/$-<:> ,11{,'0 1.'1.:-> 1.~ .• tl/.o JC. .0 ~.D ::?5,t> J () JS.O 40"'/> 

DO lm!!/L) ".0 9·-:, ~rv ':b J ~-'\ +-t \!,.). [.:7-t:) S.t 1.s , I 1.1- . =I .'Ji 
oH l- ' 7-b (Jl.fj 'l'' g .... 1-·1' ., 11 

'). "" t ' 1:" . () =j-.1.., )'< - 7 .!,;> 

Cond. luS/cml h 'j;f, y 'l..1...3> i.l. 7 ! ' !'.), ' '-d-2 './ 'J.\1.. v 

Initials . 'Yll l -u r 1111 J ¥( '\,V\/"' S5 ,;j ll'lWi I+ It'll\ M1'1 

Davs 

Concentration O 1 2 3 4 5 6 7 

l.F>C.. 6/.(i;lv init; >old new old new old new old ' · new old . new · old riew final 

Temoeraturel'Cl '.J.() 1,5.0 L.11) :2S'vo :l'f·O 
DO Ima/LI ~ 1, f• !./ ~.' , ..-- ' ~--0 

Cond. luS/cmll \ !")X. 7':J 0 ;ll'f • t<>l.."'.l i::t\'4 '2-i 'S 'Ll. t'11 - -:>•1o 
initials •nrvl " • , \ct. \.I AA.,.. :IS J:-Mlf!i -B'Y\WI 1\n'l:J 

Davs 

Concentration'\ O 1 2 3 4 5 6 7 
I J, .;"%( u\v 11--in"'n-. +. -o-1d__...;· _n_e_W-+--·-ol-d-T--rie_w_· +-0-ld-• ...;:-n-·e-w-. +--o-ld....c;.-n-ew-· .-1-o-l_d...:;.... •n_e_w-+--C>-ld-T--n-ew--f-fi-'m-al.., 

Cond. luS/cm) ;y '2J x" ~12.. "Li I 1..,1 L 'J_JI., ~ \-S ;lit.I-

Davs 
Concentratio'\. 

100%flih1 J 
0 6 7 1 2 3 4 5 

init. · C>ld . new old new old new. old new old new old MW final 
Temoerature <"Cl ~ 'J,5'' v :A. / ~o pt,o 

DH 
Cond. luS/cml lj ./\ ('1 ", !~ 

Initials 

Thermometer: _Lj_,__ __ DD meter: 1/ pH meter:_.,._ __ Conductivity meter: _v"'-----
Control 

Hardness* 
Alkaliniif 

' mg/L as CaC03 

Sample Description: 

Comments: Broodboard Used: OL<j 141Jof:, 
Version 1.3 Issued May 22, 2015 Nautilus Envlronmenta! Company Inc. 



Chronic Freshwater Toxicity Test 
C. dubia Reproduction Data 

cnent: • p]~cA\=vs:w;:; .~«>lG?'B-::ZS \J (v/v) 7., 
Sample ID. 'il'~G_±4~ir~4==-=======-

0"5. ~ ' 
startoate&Time: .dfr1/-z:1tf~17M 7(6@6ooh__, 
Stop Date & Time: IV\ 0~ ·CJ'$ o 

Work Order: _\l: • Set up by: 8\'\W\ 

Days 
Concentration: \__] <3 '1+ fl ('?, Concentration: I· S fiX Concentration: '12>: 

A B C D E F G H I J !nit A 8 c D E F G H I J I nit A B c D E F G H I J I nit 

1 ' " ,/ v v v' v ./ 
.,...,.. 

,/ .T<; v v Iv v ·v / Iv v v v .i'I' v v ,...,... Iv v v ··v- v' v Iv itr s 
2 - .,. ,,..- ,.,.. 

/ " 
,.... v . ,,,.,..- IL - ,,.,.. / ~ / . ' 

.,, .,,. ~ // ~ ' ...... / .... ,, / / ,,,... ,/ / u... 
3 / I/ / / I/ / / / / / (Ir> / / / / / / I/ / 3 /A / / / / , / / / / / A 

4 " ;i I' ~ 1 v I"> "I· '.<! y v"J v I ::J ' , ..;; < 7 y • v v 2 ~ 1..r :::> v ., r.:· 
;;J I/ ! .,,, v 7 J'J 

5 io v' 5l ( -:\- '1 '>\ } .. I. 5 Ml'. I '.::!- v ,/ 9. v' .q '-1 ,/ 10 I :::r MP " ,/ J q ./ \., q -.3 R Mt 
6 ,/ 12 10 I 12 /'.].. / ./ ,, v' ·1f '10 1~ 0 v l l / f '), J I?? ,/ !ol'.' ,/ Ll. i '.2- v' 10 '"' ex ,/ /rJ , I nv 
7 10 1- ,/ v ./ v I~ !O lo 10 M(; I Lf 12- IL/. lz JY.. / '2. ../ .J .; I j 1;) IM(,; ~ v' l'l, / ./ 110 1 I 1 I ,/ ~111 

8 

Tota I }0 I '1 (. 1 11 JS h:;J- :i. I 2u 1.-,::z_ I Cl ICI M( l~I "1"' .).~ 12> 2.Y I)~ 'YI rl I /b 'I 'I i .. c '2- IA l:i.r 0 )'? :l3 }I::;' 11 I q j3 M(; 
' I I ' 

Concentration: ,., ' '?_ ~ >; Concentration: 12., " ', Concentration: 
,..., ~-} 

Days 
A B C D E F G H J J I nit A B c. D E F G H I J I nit A B c D E F G H I J I nit 

1 v v v' v / / v v v v 'J'S v V" v v v v v v v l'i.5' v v v v v v v v ,/ v (Jj 

2 
.,, --/ ~ ,,, ~./ ~ _.. - It'. -e_,. ....- _.. - ,... ' ,,.. / r - "<:: / / ,,,... ,,,... 

""' -/ -- --ll(.,. 

3 / / / / / / / / / / A-. / / / / / ,, .3 ,/ / / .... / '/ ~ / ' / / . / 
I./ / 

4 v 7 .,/ :5 3 / ? ' l'i y 10,J' ';! <i 'I v 15 :t v y IY ;> i7J" ,_ ·y G 5' :J 7 / :? ? v "°S' 
5 ~ 5l ~ u G I,/ LJ i I~ 4 IMI- 2, ,/ Uj 10 ":f- :l y ~ "l s- An['.: i/ (o ,./ vi '!; ~ S\ ~ ~· '/ Mt 
6 () ,/ IO ,/ , I ,_ / ,/ ,_/ ,/ v IV\t ./ 'l.. ·-l ''?- I 11 11:) v ,'/ ,/ ~Al:' ,/ v 9 \ I v J' ./ ,/ v 1 ••• 

7 v' 12. v I I JO v I 'O 11 I \ I to I Mt 10 l".l J ./ I I ./ ,/ 10 1.0 I? Mt / 10 12. II l'O Q II t I 10 !Ml: 
8 

Tota I !<+ ']L 1 '6 I :l"i I"))_ 0 1)... J.1 :2":2, :i3 IYJt 11..0 ·;;o ],.~ 22 21 20 2).. '.l."2.. 21, 11.L mt 0 h.-, 2t: 1.:+ ;;i.1 ILi IY )./ '.2.).. ox 'Mt 
' 

Days Concentration: 5"b)" Concentration: ro o :-· Concentration: 
A B C D E F G H I J I nit A 8 c D E F G H I J !nit A 8 c D E F G H I J I nit 

1 ,/ .,... / / v v v v v v 1-r~ v v v ,/ .,,,- v v v v v' -. .$ 
2 / ,,- / / / "' / -.,,- -!'L ----./ ,,.-. -,,,... / / _.,. / t«.. ' 

3 ~ / / / / / / / / / ~ / / _; / / / ../ / / / "-

4 7 ~ ') '( v I/ t/ ' , ...... v [l.,r~ v 
"" 

? ? v (,, i..-- ? s "~ 
5 t:: I IU- :::i- J L 2> ~ (,,, lo M\:1 v -,~ b <:::: '- I ,) 5 J 11\t'. 
6 v ;/ .J Iv' J l'O I I t I \2- lo 11'\n v Iv' "' ./ l( ,/ v ti )$" mi:: 
7 10 CJ ~ '.il / ,/ \/ J v ,/ IVll: v o- I I vi \/ ll. ./ 10 12- ~lt: 
8 

Total ill ICl I?- I~ D lb 1-1 I \. I 'X lb fYlt Ll .,, I> J.O p 1~ 1)1 0 [ % :1$ r/)r 

Notes: x =mortality. ;50fl'\,,(__ partlC.Lt(q,k_ 

Sample Description: Ci(?(\( C)dr'>LlrlZ>SS: rf\El flLlltitct\rr+e::-;r \() lvf<"'( ipr\q\§f1'it?J("j \ t= , ("C/fL1rf,t£1 
Comments: Total# Young only b_ased o~ the first 3 Broods. Fourth and subsequent broods not lritluded in total count. / 

\j19t.__, Date reviewed: h Oi.vl [ q / ~6 
I T' Nau111us Environmental 

Reviewed by: 

Version :2.1 lssued Jul129, 2009 



CETIS Analytical Report Report Date: 

Test Code: 

11May-1612:45 (p 1 of 2) 

16479d I 00-5182-0843 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 03-1747-8434 

Analyzed: 11 May-16 12:45 

Batch ID: 18-9629-3832 

Start Date: 28 Apr-16 16:00 

Ending Date: 05 May-1610:50 

Duration: 6d 19h 

Sample ID: 13-8345-2068 

Sample Date: 27 Apr-16 07:58 

Receive Date: 28 Apr-16 10:50 

Sample Age: 32h (6 'C) 

Linear Interpolation Options 

X Transform Y Transform 

Log(X+1) Linear 

Point Estimates 

Level % 95% LCL 

EC5 50 16.26 
EC10 100 21.07 
EC15 >100 NIA 
EC20 >100 NIA 
EC25 >100 NIA 
EC40 >100 N/A 
EC50 >100 NIA 

7d Survival Rate Summary 

C-% Control Type 

0 Negative Control 
1.56 
3.12 

6.25 
12.5 
25 
50 
100 

7d Survival Rate Detail 

C~'Yo Control Type 
0 Negative Control 
1.56 

3.12 

6.25 

12.5 

25 

50 

100 

000-469-187-1 

Endpoint: 
Analysis: 

Test Type: 

Protocol: 
Species: 
Source: 

Code: 

Material: 

Source: 

Station: 

Seed 

476804 

95% UCL TU 

NIA 2 
NIA 

NIA <1 

NIA <1 

N/A <1 

NIA <1 

N/A <1 

Count Mean 
10 1 
10 
10 

10 
10 
10 0.9 
10 1 

10 0.9 

Rep 1 Rep 2 

1 

?d Survival Rate CETIS Version: CETISv1.8.7 

Linear Interpolation (ICPIN) Official Results: Yes 

Reproduction-Survival (7d) Analyst: Emma Marus 

EC/EPS 1/RM/21 Diluent: 20% Perrier Water 

Ceriodaphnia dubia Brine: 

In-House Culture Age: <24h 

5275CDA4 Client: Teck Coal 
Water Sample Project: 

Teck Coal (TECK COAL) 

LC DCDS WS 2016-04-26 N 

Resamples Exp 95% CL Method 

200 Yes Two-Point Interpolation 

95% LCL 95°/o UCL 

NA 6.15 

NA 4.746 

NA NA 

NA NA 
NA NA 

NA NA 

NA NA 

Calculated Variate(AIB) 

Min Max Std Err Std Dev CV0/o %Effect A B 

1 0 0 0.0% 0.0% 10 10 
0 0 0.0% o.0°1o 10 10 

0 0 0.0% 0.0% 10 10 
0 0 0.0% 0.0% 10 10 

1 0 0 0.0% 0.0% 10 10 
0 1 0.1 0.3162 35.14% 10.0% 9 10 

0 0 0.0% 0.0% 10 10 
0 0.1 0.3162 35.14% 10.0% 9 10 

Rep 3 Rep4 Rep 5 Rep6 Rep 7 Rep 8 Rep9 Rep 10 

1 1 1 1 1 

1 

1 

1 0 

0 

CETIS™ v1.8.7.16 Analyst: __ _ 
QA: 'i~ /c, /!/_ 



CETIS Analytical Report Report Date: 11May-1612:45(p2of2) 

Test Code: 16479d I oo-5182-0843 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis 10: 03-1747-8434 Endpoint: 7d Survival Rate CETIS Version: CETISv1.8.7 
Analyzed: 11 May-1612:45 Analysis: Linear Interpolation (ICPIN) Official Results: Yes 

7d Survival Rate Binomials 

C-0/o Control Type Rep 1 Rep2 Rep3 Rep4 Reps Rep 6 Rep 7 Rep 8 Rep9 Rep 10 
0 Negative Control 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 
1.56 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 
3.12 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 
6.25 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 
12.5 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 
25 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 0/1 
50 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 
100 1/1 1/1 0/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 

Graphics 

,, 

'·' 

000-469-187-1 CETIS'M v1.8.7.16 Analyst: __ _ QA: 



CETIS Analytical Report Report Date: 

Test Code: 

11 May-16 12:46 (p 1 of 2) 

16479d I oo-5182-0843 

Ceriodaphnia 7~d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 17-9041-4250 Endpoint: 

Analyzed: 11 May-1612:45 Analysis: 

Batch ID: 

Start Date: 

18-9629-3832 

28 Apr-16 16:00 

Ending Date: 05 May-16 10:50 

Duration: 6d 19h 

Sample ID: 13-8345-2068 

Sample Date: 27 Apr-16 07:58 

Receive Date: 28 Apr-16 10:50 

Sample Age: 32h (6 °C) 

Linear Interpolation Options 

X Transform Y Transform 
Log(X+1) Linear 

Point Estimates 

Level % 95% LCL 

IC5 2.37 0.3974 
IC10 13.46 0.9527 

IC15 17.69 2.265 

IC20 23.14 2.984 
IC25 32.9 14.81 
IC40 >100 NIA 
IC50 >100 NIA 

Reproduction Summary 

C-o/o Control Type 
0 Negative Control 
1.56 

3.12 

6.25 
12.5 

25 

50 

100 

Reproduction Detail 

C-% Control Type 

0 Negative Control 
1.56 

3.12 

6.25 

12.5 

25 

50 

100 

000-469-187-1 

Test Type: 

Protocol: 
Species: 
Source: 

Code: 

Material: 

Source: 
Station: 

Seed 
164674 

95% UCL TU 

27.57 42.19 

32.15 7.427 

40.83 5.654 

58.94 4.321 

NIA 3.04 

NIA <1 

NIA <1 

Count Mean 
10 21.7 
10 22.6 
10 18.4 

10 19.4 

10 22.9 

10 17.4 

10 15.4 

10 13.5 

Rep 1 Rep2 

20 29 

31 23 

21 6 

14 24 

20 30 

0 20 

19 19 

0 20 

Reproduction CETIS Version: CETISv1 .8.7 

Linear Interpolation (lCP!N) Official Results: Yes 

Reproduction-Survival (7d) Analyst: Emma Marus 

ECIEPS 11RM/21 Diluent: 20%1 Perrier Water 

Ceriodaphnia dubia Brine: 

Jn-House Culture Age: <24h 

5275CDA4 Client: Teck Coal 

Water Sample Project: 

Teck Coal (TECK COAL) 

LC DCDS WS 2016-04-26 N 

Resamples Exp 95o/o CL Method 

200 Yes Two-Point Interpolation 

95% LCL 95% UCL 

3.627 251.6 

3.11 105 

2.449 44.14 

1.697 33.51 

NA 6.754 

NA NA 

NA NA 

Calculated Variate 

Min Max Std Err Std Dev CV% %Effect 
18 29 1.012 3.199 14.74°/o 0.0% 
0 31 2.782 8.796 38.92°/o -4.15% 
0 30 3.092 9.778 53.14o/o 15.21% 
0 25 2.386 7.545 38.89% 10.6% 
20 30 0.9363 2.961 12.93% -5.53% 
0 27 3.008 9.513 54.67% 19.82% 
0 19 1.815 5.739 37.26o/o 29.03% 
0 25 3.034 9.595 71.07% 37.79% 

Rep3 Rep4 Rep 5 Reps Rep7 Rep 8 Rep9 Rep 10 

18 23 22 21 24 22 19 19 

29 23 29 25 21 0 26 19 

30 0 23 23 25 24 9 23 

18 25 22 0 22 23 23 23 

25 22 21 20 22 22 23 24 

25 27 21 19 19 21 22 0 

13 18 0 16 19 16 18 16 

0 20 17 17 18 0 18 25 

CET!S>M v1.8.7.16 Analyst: __ _ QA: 



CETIS Analytical Report 

Ceriodaphnia 7wd Survival and Reproduction Test 

Analysis ID: 17-9041-4250 
Analyzed: 11 May-16 12:45 

Graphics 

'° ' .. • 

000-469-187-1 

Endpoint: Reproduction 
Analysis: Linear Interpolation (ICPIN) 

• 

CETIS'" v1 .8.7.16 

Report Date: 

Test Code: 

11May-1612:46(p2of2) 

16479d I o0-5182-0843 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: __ _ 



Ceriodaphnia dubia Summary Sheet 

Client: Jeck cool 
Work Order No.: 

Sample Information: 

Start DatefTime: A-12nl '.2B/!\,::,1;;) i=s30l-i 
Set up by:-l..El'l.,,.,..,,!rl'-1--------

Test Validity Criteria: 
1) Mean survival of first generation controls is ;;::80 % 

Sample ID: 

Sample Date: 
LC -LCS-JA!S _161(,..{)lf-)'J 2) At least 60% of controls have produced three broods within 8. days 

f1-pn I ;).=t/IJo -N 3) An average of >IS live young produced per surviving female in the 

Date Received: 

Sample Volume: 
Apn I 2-0l/I la control solutions during the first three broods. . 

5x;\OL 4) Invalid if ephippia observed in any control solution at any time. 

Test Organism Information: 

Broodstock No.: 

Age of young (Day 0): 

Avg No. young in first 3 broods of previous 7 d: 

Mortality(%) in previous 7 d: 
Individual female # used 2'8 young on test day 

NaCl Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: 

7-d LC50 (95% CL): 

7-d IC50 (95% CL): 

Apnl 13111c> 

WQRanges: 

T ('C) = 25 ± 1; DO (mg/l) = 3.3 to 8.4 ; pH = 6.0 to 8.5 

<24-h (within 12-h) 

g/L NaCL 

g/L NaCL 

7-d LC50 Reference Toxicant Mean and Historical Range: 

7-d IC50 Reference Toxicant Mean and Historical Range: 
'-"'"'""L.;-"";f-""'="'-- CV (%): 
-'-'-'-"-'-'-'-'+-"gl"'L'-'Na::.:Co:oL __ CV (%): IJ-

Test Results: 

Reviewed by: 
Date reviewed: ___ ft_~-1--l_q.J..(..:.IJ,, __ 

Jan 26, 2011; Ver. 2.0 
Nautilus Environmental 



Client: 
Sample ID: 
Work Order #: 

Concentration 0 . I { '/!lffTl' 0 iilit; . 
Temnerature ''Cl Li i 

DO fma/Ll ~.o 
nH 1,L~V 

Cond. '"S/cm\ ') 'l 
-~ 

Initials . 'Vl\111\ 

Concentration • 0 
/. C::r 6/ ({;!\I I - htit_-

Temnerature r0 cr }-1.I 
DO fma/Ll -"7J \. 

nH 1'1-.71\ 
Cond. lnS/cml n::B 

Initials t:l'll1 l!Vl 
' 

concent:{jion l 0 

r:i. '?"% u\v iilrt: 
Temnerature 1°Cl iJ 1::, 

DO lma/Ll ,,,X 
nH 

~ .D 
Cond. tnS/cml f177l. 

Initials ~41) 

Concentrati:J 0 

f00%f•t\1. init 
Temneraturer'ci F7t;7 

DO fma/Ll le~ 
nH '?,I 

Cond. '"Siem\ lt::;;)_U 
Initials l::\'\AjiJ/ 

Chronic Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

Stop Date &Time~~~~ffi~J:lJ!:{]'.t~! 
Test Species: Ceriod phnia dubia 

(i) IA C1~ 5116 tf"I" 

Da•s 

1 2 3 4 5 6 7 
1'-_;0i:d . ne\y 01Ci new- .·old L-new .old new olci :R-Eiw· ·.Old. new 1fina1 
u.o LlV 2<·o 11\·D 1-:>I<> h<-1.D /.)j i) l.~.J 115.C 14. 0 '2.LC> lll. 11c; ( 
7,i; .]/ I'!!-, L. 3-~'i ..;,_;o '9,,Z,. 1.0 i -?.- 1-'-' n. ! 1.c; X'., D-k;> 
/.% .> _() ::t-q g.-o -:+-r ,a; 'i.I i. 1.} ::r.- y &.D 'l· >:;. ~v 1-: .... 

'7~7~ 2.\L .,_µ-;, 1/t. ~ . {) rJ'J.. -&/. 

:urir ·i 'tl. ""\V\I... J' ~ -1- rn1 J:l'}ll~ "1 . =Ml 

Davs 
1 2 3 4 5 6 7 

, old new-, old new old new old new old . ne:w did new ftnal 
2;).G 11J-\, () 2.\ • .., :1'4·~ 'l.?)o f'!Ji-o Vt.,} 2.-Y o 1f;; ) I{. ) '].,;)" 0 )Ur lh. ( 
';:>. '3 17?0 ';\-L. 11.u ::j;o/ l<A. ?- 1, 1 n-·2_ :+,l ';?_ '7 c.: ' " R. J :::H . 
., . "A •.D :\-·If e.o hj £:,.-0 '"i $)ll.O • J., ~- ) 'l-'T 8.6 l#[A-1. 
iYJ·, ,.., 2.Z.\ <1.,..-1.0 '2.:'2.-,, ' 1 'l() 1 ! \ 1..0=) 

RYii" -µ. W\Jvl ;}<; ..,, ~ ·1t'f j =v11111 l\'1Wl 
' 

Davs 
1 2 3 4 5 6 7 

old -.--new cird 1 -new ofd rrew old new old ·n'eW •old. -n:ew:--- final 
11~S, o ~'LU 25"·0 "'S · <l 

. ...,._,,, 'lA..o vu 1.4 ,o 15 LI t, 2S.D 7.lf.O l'.15 f 
':? .".) ,CJ r+•t.. S•o T.s '2. I ld &· l.- 1,G \ 9·5' e. , 
7.'3 <::: ( J ·~ g.v i-'3 ~-o 1.1 &.e A-; RD 7.7 ;;::! 0 ·-':, !.-

,, 'JC_ ::zf. 'Z- 1.,<:.1- '2-.S '1 () ,-,Q "JC~ ~ 
-t;'Y JY i,, \ha. JS :L-l' 1vt I +mt Vj r1rr . . 

Davs 
1 2 3 4 5 6 7 

old -new old n~w old n'.e·w . old. 
. 

new old ·-new 1 • old _jtew . final 
Z'S. a JA,0 ""• <l ;u;.v ~ 1,.4''\) l.'1 . ..l 1J.'.JA) 'JC . '~~.D 25.( '!}{.! IC: 
'?· s V1 R-cJ ~-\) -=; 'f 'Oiv· 1.) 9. '2. 1-;l . \ ?-5 6.2, ,#u.. 
8·0 t:i I 8-o £•1 J',.D ~- \ 4 .Y: R l 1-, , I ?·'7 e.1 1..-1;-I--

~..L, Cie; r ?1-- :>:, '2- '533 """' l !;"f') . 

nmY7 l<(, '\J.;.}J J'-S JJ-flf w.Y i ru;rt 1 "'" . 

"J 

Thermometer: _L\_,_ ___ DO meter: 'J/' pH meter:_-+---- Conductivity meter:_.b--''-----

Analysts: ~/l!.\l'O?, 
~14..,~L, 

Reviewed by: ' J t1J..,. 
Date reviewed: )1:;t:;::; t 't In 

Alkalini 
* mg/L as CaC03 

~~ eM~ '---f f ';; 
Sample Description: _j(::J\cSE'~G\;~r:,.J:_/ J;l)~.Rf ~~{b&a!rllJl!lL.lgjlC\Q'r;~;;;:_;G~!::IC::j~~r~:e~( 1:1\ ~~;j:\ @s5!/l:"::O-f'' oQ{;ldQGAbd.J'.'.0!dle?..;S'Q::iL,..1C:£ot!Jl1J,UAJ:rL€'.k1S:>.'$;._ 

....- , t ::::} 
Comments: Broodboard Used: 04;1.6 \6A

==:.::==-"'"""'-~~~~t::L~~~~~~~~~~~ 
Version 1,3 Issued May 22, 2015 

Nautilus Environmental Company Inc. 



Chronic Freshwater Toxicity Test 
C. dubia Reproduction Data 

Client: 
Sample ID: 
Work Order: 

-GL,,_/ CocJ 
L c,;.L c.cw.s-..26fG=-0Lf:.:x~:...r:r 

it,,<+ 1 er 
.~ % (VIV) 

Start Date & Time: iC/,, ti/ ?b~~/'6('"" /3 5 (3 h 
stop Date & Time: _ 'l{fd, w__o2 ™ I q elO I/\ 

Set up by: _...,_,~lfl/.-~,__,~"'-<!"'111.--------

Days Concentration: CONTr2.cJ1 Concentration: 15"0 Concentration: .-.., l.r-.1. 
A B C D E F G H I J I nit A B c D E F .G H I J I nit A B c D E F G H I J I nit 

1 ./ ,/ ,/ / ./ / / / ./ ,/ ,..,~ / / / / / / ,/ ,/ / v Iv / / / / ./ / ./ ./ ./ 1/ vs 
2 .. / V' v' v ./ / / / / ,/ "'- / / / ~ / / / / / 

.,,,, 
l~ / / .... _,,.- / ~ / / / / ,,,. 

3. / '/ / / / / / ./ I / Pn • .r / .-; I / / . / / "/ k-. / / / / / / / / ,/ / A. 

4 :J 1-r 1-i· ., ., , 'j ..., v 5 T'\ ~ " :> v z ~ y y ": 3 v_ J v 7 ::> :") t/ ) y v v. <J'"< 

5 . \.j( ,/ ,/ X' I '1 1-' =i- ..) Ii/ 1fnrVi ?D - '1 '1 -'f"' (J -t-. .5 J ,/ ill/I K '1 {_,, /' 7 -r / / ,-, T ~ 6 v fl "' 
,,... ,_....., v· \,/ ,, v '1 :rs ./ () v /") v u/ \,/ 9 "1 I 7 .. v 3 ..... jV D B (J ·t ' 

7 ii l(J -, I a'- l'L.. { I <.:J ./ II rnHo I "/ 11 v' II I ni I "' II ,/ I ' - lf/f) II /(') I( L (CJ ../ I;_,, f""" /U ·w 

8 

Total 
_, 

' I ,,;. I ,(, 't l ') ~C) 'A() I LJ :J I 'J,.O, \'-') l::J.<::: IJ 1'1 rM ~ -:2..j I"< .1:;;i , . , , ')I •;v ff l~:i .:{'1 ;;l.,:J ~,,12 f{flf, 

' , . 

Days Concentration: '-, '5" Concentration: I~ ''5" . Concentration: -:JS-
A B C D E F G H I J I nit A B c D E F G H I J I nit A B c D E F G H I J I nit 

1 ,,/ ,/ ,/ ,/ / / ,,..,.--- ,,..,.--- ,,..,.--- / s ,/ ./ ,/ ./ v ,/ v v ,/ ,/ V'S' ,/ ,/ ./ ,/ ,/ ,/ ,/ ,,..,.--- / ./ r7:s 
2 ~ - / - / -·----v -IC(_ ,/ ~ --v /'' ..,. , ___.. / / l{J - / - / / "" / / / / ta 

3 / / < / / /, / / / , /{lo / / '/ / / / / / / .,:. ·- / i/ / / . ..; / / / 
, / 

./ /a" 
4 ':I 5 J q I/ 7 -s .., v v iJ ~ v IY J "X y 5 't 7' '7J .., •"'\ y y ..,.. y 7 v v J (./'1 

5 -, ,/ ./ / "I ,/ ,/ ,/ 4 7~ -r .. x ./ / ,/ c-r • fl/'}', ,/ c / v / ./,/ ~, 3 ,/ -f'fl'l/y, 

6 v ':Z '2 b I "1 v It!. CZ q v < v Cl ts ';;t c v .::n 6 c . .,, 
~ 6 1 ' " er 8 , VJ' 

/( I'< ;,.;, f {'} • u 'J.. I ./ ft 0 I '('} ·u I ' , ; '1 . thin {:..I It· /'..I I /'J tr , ( b v ,/ ~ fllJl 7 -
8 - ' 

Total 1,/ <- b\"l d.1-1 {'1 > ''1 I~/ lh I;,; /L llflft '1.t' ''1 ;J d. '/"' ( ldld 1710 ~ '1 '.1/ j V\ . 'A. I '.I I ,,.,~ . ' I 1'£.1 '.J I I '7 (' I l II 'J(' 1 

' ' 
Days Concentration: S'O Concentration: /I on Concentration: 

A B C D E F G H I J I nit A B c D E F G H I J I nit A B c D E F G H I J I nit 

1 ,/ ,/ v' ,/ ./ / / ,/ v ,_/ 17:0- v / / / / v ,./ v ,/ ,,..,.-- /,J 
2 ,,... --I./' / . ..- _.... 

/ ,,/' 
. _,,. ""-' ,f"' /" ---~ r ,.- / / Ire 

3 I / / / / / / / / /. / / / / / / '/ / / / 
4 ..,... }' <._ ~ s v ? y '>· y ,) ~ 3 1'" y· y 3 y 1 ::>: v 

~ 5 / I'{ / / v , 
""" 

/ ,/ f.../ '1- /JI~ .--r {--, ,/ ,/ 1/ 1/ ~ 
. 

·--1 ,,; 

6 t/ v L' 1/ ''I ..., <, v v s v. ;,/ v •;z l'S' 6. 9 V:J' 
7 {lJ :.,, II ff' ) ,/ ,.; If .., /1 "'" {/ I ',J, ID i /') l.d. II .ff I-< ,/ rm 
8 ' ' - .. . 

Total ~ . . 7l I l-j ,.., ?I ),.I :JI i..J/ I ' '.LI .:J.'1 'JC) OJ J'.J l.l I ? I ,),-,,,, 1-1 'l::nrJfrl 
' ' 

Notes:X=mortali<y. ::SoP-;-e_ t:.,4rfta1fctfe_ p- . 

sample Description: Olecw' 1 h1r(?Q~1;<).~ Pl'ffi\9\\6!\.:1.-yOdOlAt-\E:S'5 1Cc,/41y(f)_r 
Comments: Total II Young only based ori the first 3 Broods. Fourth and subsequent broods not lntluded in total count, /. 

Reviewed by: c_'} (<JI;._ 
Version 2.1 Issued July29, 2009 

Date reviewed: 6 CU1 f q / t C 
/"° 

Nau\l\us Envlronmental 



CETIS Analytical Report Report Date: 

Test Code: 

19 May-16 14:40 (p 1 of 2) 

16479a I 02-5510-2602 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 14-9968-9844 

Analyzed: 11 May-1612:18 

Batch ID: 

Start Date: 

13-4242-4617 

28 Apr-1613:30 

Ending Date: 05 May-16 14:00 

Duration: 7d 1h 

Sample ID: 18-5443-1080 

Sample Date: 27 Apr-16 06:50 

Receive Date: 28 Apr-1610:50 

Sample Age: 31h (6.6 °C) 

Linear Interpolation Options 

X Transform Y Transform 

Log(X+1) Linear 

Point Estimates 

Level % 95% LCL 

EC5 100 8.893 

EC10 >100 NIA 

EC15 >100 NIA 
EC20 >100 NIA 
EC25 >100 NIA 
EC40 >100 NIA 

EC50 >100 NIA 

7d Survival Rate Summary 

C-% Control Type 

0 Negative Control 
1.56 

3.12 

6.25 

12.5 

25 

50 

100 

7d Survival Rate Detail 

C-% Control Type 

0 Negative Control 

1.56 

3.12 

6.25 

12.5 

25 

50 

100 

000-469-187-1 

Endpoint: 
Analysis: 

Test Type: 

Protocol: 
Species: 

Source: 

Code: 

Material: 

Source: 
Station: 

Seed 

638875 

95% UCL TU 

NIA 

NIA <1 

N/A <1 

N/A <1 
NIA <1 

NIA <1 

NIA <1 

Count Mean 

10 

10 

10 

10 

10 0.8 
10 

10 

10 

Rep 1 Rep 2 

1 

7d Survival Rate CETIS Version: CET1Sv1 .8.7 

Linear Interpolation (ICPIN) Official Results: Yes 

Reproduction-Survival (?d) Analyst: Emma Marus 

ECIEPS 11RMl21 Diluent: 20°/o Perrier Water 

Ceriodaphnia dubia Brine: 

In-House Culture Age: <24h 

6E885F68 Client: Teck Coal 

Water Sample Project: 

Teck Coal (TECK COAL) 

LC_LC5_WS_2016-04-25_N 

Resamples Exp 95% CL Method 

200 Yes Two-Point Interpolation 

95% LCL 95o/n UCL 

NA 11.24 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

Calculated Variate(AIB) 

Min Max Std Err Std Dev CV% %Effect A B 

1 1 0 0 0.0% 0.0°10 10 10 

0 0 0.0% O.Oo/o 10 10 

0 0 0.0% 0.0%) 10 10 

0 0 0.0% 0.0% 10 10 

0 0.1333 0.4216 52.7% 20.0% 8 10 

0 0 o.0°1o 0.0% 10 10 

0 0 0.0°10 0.0% 10 10 

0 0 0.0% 0.0% 10 10 

Rep3 Rep4 Reps Reps Rep 7 Reps Rep9 Rep 10 
1 . 1 1 1 1 1 1 1 

1 

1 

0 0 

CETIS'" v1 .8.7.16 Analyst: __ _ 



CETIS Analytical Report 

Ceriodaphnia 7-d Survival and Reproduction Test 

Analysis ID: 14-9968-9844 Endpoint: 7d Survival Rate 
Analyzed: 11 May-1612:18 Analysis: Linear Interpolation (ICPIN} 

7d Survival Rate Binomials 

C-o/o Control Type Rep 1 Rep2 Rep 3 Rep4 Reps 
0 Negative Control 1 /1 1/1 1/1 1/1 1/1 
1.56 1/1 1/1 1/1 1/1 1/1 
3.12 1/1 1/1 1/1 1/1 1/1 
6.25 1/1 1/1 1/1 1/1 1/1 
12.5 1/1 1/1 1/1 1/1 0/1 
25 1/1 1/1 1/1 1/1 1/1 
50 1/1 1/1 1/1 1/1 1/1 
100 1/1 1/1 1/1 1/1 1/1 

Graphics 

0- -------e-.----·-·-·-·-·-·---·· 
' 

" .. 

'·' 

• 

000-469-187-1 CETIS'" v1.8.7.16 

Report Date: 

Test Code: 
19 May-16 14:40 (p 2 of 2) 

16479a I 02-5510-2602 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Rep6 Rep7 Rep 8 Rep 9 Rep 10 

1/1 1/1 1/1 1/1 1/1 

1/1 1/1 1/1 1/1 1/1 

1/1 1/1 111 1/1 1/1 

1/1 1/1 111 1/1 1/1 

1/1 1/1 1/1 1/1 0/1 

1/1 1/1 1/1 1/1 1/1 

1/1 1/1 1/1 1/1 1/1 

1/1 1/1 1/1 1/1 1/1 

Analyst __ _ 



CETIS Analytical Report Report Date: 

Test Code: 

19 May-1614:41 (p 1 of 2) 

16479a I 02-5510-2602 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 16-6335-0518 Endpoint: 

Analyzed: 11 May-16 12:19 Analysis: 

Batch ID: 

Start Date: 

13-4242-4617 

28 Apr-16 13:30 

Ending Date: 05 May-16 14:00 

Duration: 7d 1h 

Sample ID: 18-5443-1080 

Sample Date: 27 Apr-16 06:50 

Receive Date: 28 Apr-16 10:50 

Sample Age: 31 h (6.6 °C} 

Linear Interpolation Options 

X Transform Y Transform 
Log(X+1) Linear 

Point Estimates 

Level % 95% LCL 
IC5 0.822 0.3023 

IC10 4.373 0.696 

IC15 >100 NIA 
IC20 >100 NIA 
IC25 >100 NIA 
IC40 >100 NIA 
IC50 >100 NIA 

Reproduction Summary 

C-o/o Control Type 

0 Negative Control 
1.56 

3.12 

6.25 

12.5 

25 

50 

100 

Reproduction Detail 

c.o;,, Control Type 
0 Negative Control 
1.56 

3.12 

6.25 

12.5 

25 

50 

100 

000-469-187-1 

Test Type: 

Protocol: 

Species: 
Source: 

Code: 

Material: 
Source: 
Station: 

Seed 

1639451 

95% UCL TU 

NIA 121.7 

NIA 22.87 

NIA <1 

NIA <1 

NIA <1 

NIA <1 

NIA <1 

Count Mean 
10 21.7 

10 19.4 
10 20.6 

10 18.7 
10 17.2 

10 19.2 

10 19.2 

10 20.7 

Rep 1 Rep2 

22 22 

23 13 

22 17 

24 23 

20 19 

22 22 

14 25 

21 24 

Reproduction CETIS Version: CETISv1.8.7 

Linear Interpolation (ICPIN} Official Results: Yes 

Reproduction-Survival (7d} Analyst: Emma Marus 

ECIEPS 11RMl21 Diluent: 20% Perrier Water 

Ceriodaphnia dubia Brine: 

In-House Culture Age: <24h 

6E885F68 Client: Teck Coal 

Water Sample Project: 
Teck Coal (TECK COAL} 

LC_LC5_WS_2016-04-25_N 

Resamples Exp 95% CL Method 

200 Yes Two-Point Interpolation 

95o/o LCL 95% UCL 

NA 330.8 

NA 143.7 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

Calculated Variate 

Min Max Std Err Std Dev CV% °Ai Effect 
14 26 1.065 3.368 15.52o/o 0.0% 
12 25 1.572 4.971 25.62°/o 10.6% 
10 25 1.392 4.402 21.37°/0 5.07% 
13 24 1.399 4.423 23.65% 13.82% 

0 24 2.905 9.187 53.41% 20.74% 
11 23 1.323 4.185 21.79o/o 11.s2°1o 
12 25 1.332 4.211 21.93% 11.52o/o 
14 24 0.8825 2.791 13.48% 4.61% 

Rep 3 Rep4 Reps Rep6 Rep7 Rep 8 Rep 9 

21 24 25 23 20 20 14 

25 12 19 24 23 22 13 

20 20 24 10 25 24 22 

24 19 13 14 21 20 13 

22 23 0 22 22 24 20 

23 21 20 21 20 12 11 

19 15 21 12 21 20 22 

20 21 23 21 21 23 14 

CETIS'M v1.8.7.16 Analyst: __ _ QA: 

Rep 10 
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20 

22 
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20 

23 
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CETIS Analytical Report 

Ceriodaphnia 7-d Survival and Reproduction Test 

Analysis ID: 16-6335-0518 Endpoint: Reproduction 
Analyzed: 11 May-1612:19 Analysis: Linear Interpolation (!CPIN) 

Graphics 

• 

000-469-187-1 CETIS™ v1 .8.7.16 

Report Date: 

Test Code: 

19May-1614:41 (p2of 2) 

16479a I 02-5510-2602 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst __ _ 



Ceriodaphnia dubia Summary Sheet 

Client: 

Work Order No.: 
Jeck cool 

IWH,9 
Start Date/Time: Arni './R/!l:::,(~) 13cx:b 

Set up by: ~BYJ;!lll'¥l4--------

Sample Information: Test Validity Criteria: 
l..C.-J.u1f ...(llfr..WS-'d.Ctk;Olt;;a.~ 1) Mean survival of first generation controls is 280 % 

l..L ~·bd'ff? { JJ'S ;)Ql(e$!)' {§=- 2) At least 60% of controls have produced three broods within 8 days 

A:pnl d-=lfLJ.o 3) An average of~l51ive young produced per surviving female in the 
Sample ID: 

Sample Date: 
Agni 2-&f Ua """' control solutions during the first three broods. 

:::> )(;(OL 4) Invalid if ephippia observed in any control solution at any time. 

Date Received: 

Sample Volume: 

Test Organism Information: 

Broodstock No.: 

Age of young (Day O): 
Avg No. young in first 3 broods of previous 7 d: 

Mortality (%) in previous 7 d: 
Individual female# used ;,8 young on test day 

NaCl Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: 

7-d LC50 (95% CL): 

7-d IC50 (95% CL): 

I b lla. 01-7-'-
Apnl 1311\c? 

WQRanges: 

T ('C) = 25 ± 1; DO (mg/l) = 3.3 to 8.4 ; pH = 6.0 to 8.5 

<24-h (within 12-h) 

g/L NaCL 

g/L NaCL 

7-d LC50 Reference Toxicant Mean and Historical Range: 

7-d IC50 Reference Toxicant Mean and Historical Range: 
--"''"'"--"'-"""<'-"'g/L=-Nc.oao=C.=.L __ CV (% ): 

-'-'"-'-'...!;-'4-.l!!g/_,_L ::;Na"'C:::_L __ cv (% ): I}--

Test Results: 

Survival 

LC50 % v/v 

IC25 % v/v 

IC50 % v/v 

Reviewed by: Date reviewed: fa °'1. /q / ! (g 
---'---f-'-1-'-.11--',~---

Jan 26, 2011; Ver. 2.0 Nautilus Environmental 



Client: 
Sample ID: 
Work Order#: 

' 
Davs 

Concentration 0 1 2 3 4 5 6 7 . I iliit. - Old new old·-· old ne.w tiria1 _ 1·1JY1110 new old new old l··i1~w old tlew. 
Temaerature 1°Cl 1Uf ;),v JtA,/ 2~-<> :111,0 ~ .... fo '1'\P L'i I;) ... ~ .. ~ l 2.4.D 25'.0 i'JW_O Jtf-.o 

DO lma/U 6'.6 ';?. 6 ,'}/ I :;i.. I '.l-.'I '.}--'f i'vi.. 1.0 "-:.. 1, ' ~ B- '2. '.:). i;- '*I l:'.1.~. 

nH L(I ';i. ':;z fi.O 1"'1--~ a-ti 1-.::r \,.\ 'i.Yi ~-~ .k~ 7.q :::}.'[ (f. I 1-:J' \, 
Cond. lnS/cml '7~ r;':)~ ).\1. '1-1..1. •:t> ~ l L ',,\:;} ].J?, 

Initials . M\l\f1 .i:Y'I\ YVl l(.l. '\\\J\L. \J s 35 I l LI ''I hll"l 

Davs 
Concentration , 0 1 2 3 4 5 6 7 
I. c:y 6/. (vi~' -

' ,Qld 
-

final ,-lrdt : old "new old ·new old new old new did . new ff&W 

Temnerature 1•cr 1Ll, D 'J.,j,0 ;.u D '2S ·'O 21.p) 1.-5"'~1> 'l.,O..Q ~1.Ji i) '}}'/.(} ,, .. :c 2 Lt :::> )r;, \) L{.0 )lf:O 

DO lmn/Ll .v ?,(, ~,\ 'T·\ ~-'\ I '1. \ ~I 1, t e«·J '"~ (J. 2- I ::i •4- 'j, l:::r.'.l. 
nH ,, tj '>· '1 r-su ::\-. II ~-'I ., 1:$ 9,.t) 1 .. 1 f,CI_ ! - '-)'\. -'1' ,g "'.:/' ::f- ~vi -:+ ,b 

Cond. '"5/cml ,x r ,,c;·.:..,: 250 lfSIO 2.S'< 2-£; ~ 'lt5- J-- ' JS::J. 
Initials - YHtl i-llf!Yi I "' 'l.\'-1\L. J'S "" -r-11 n I l1Ml1 

Davs 
Concentratio~ l 0 1 2 3 4 5 6 7 
1-:i,i;:-%fv\v • ·_ ili'it.- cJld old new old 

---

I did final new old O'eW new old ne_w rrew 
Temoerature f°C\ V-{1;' '15.o lU .O :i.s-.o l'f·o ~\O '2-4.:;) (}1_~1J 'J..-'-f,.t> i:;,0 1)/,0 Jt:::;_-v tt.O Jij., D 

DOlmn/U t:? () ";t.6 ::;i_ I '\-- l g ·--0 lw IQ,. i 1. 8·2 :::;i )!, z. 1'. I ~.-v l-'t, 2 
nH {-'--\ 7,9 .!cL\ '""-IT =t< 'I 1.1 "·"' 1,< 

..,., ) 'jl."! • f::-1 1- 11,Jl\ --q '9-. ·-~'1 -=I .b 
Cond. '"S/cml Ljt-j'..-- h l.\. ~ -::, 4:8:> "\lei 1t.. ---.i. '-/> b 4 '-'1 ~ u.-::i:i 

Initials '1¥\W1 +:-\ll'l/¥1 \((.. 
' ' 

\.\1..\\.. (j'«; J'S f\'YllVI ML'i 

Davs 
Concentrati~) 0 1 2 3 4 5 6 7 
I00%1i1i11 i!tit. I Old new . old- n~w old new old nevi' old -n~w did '~;MW final 

Temaerature 1.tci 65 7$,D 1(.4,() 'J.<;. I) :l.!{.) ,...,., 'l.'f-0 '--~,.~ 7.}f ./) •t;:;O &'-/,() ¥SY ?U,{) .21}-,D 
DOlmn/U g 7.r '· r '.l-·2- ti tO,_ c.i: 11 .. S?t "1. i "'- .--; -LI 8-2... b.I ....-i~ b,2-

nH ,_~ ?'> ?-t! ~ lo .....-1 :t·~ ':\-.'il ., 1.b 11 ~,."7 -"lf? ":/.{, ::J, I " , _ ' "'/ 1' .I~ 
Cond. lnS/cml 1/{ I- h \' ?6S , •. ,~"'\ '111o I 'I Jjt.<:: S'~fy~: '1 '"1 ~'1 I ~'+s 

Initials rv.vv l v IV'' I ~ ~1 '-'v\..- :I< \J ·:s 11y1{U1 MIL1 

Thermometer: _!.{_,_ ___ DO meter: V pH meter:_-\---- Conductivity meter:_,'¥'----

Alkalini 
• mg/L as CaC03 

Sample Description: 

Comments: Broodboard Used: 0Lt;;l6\lo£, 
Version 1.3 Issued May 22, 2015 

Nautilus Environmental Company !nc. 



Chronic Freshwater Toxicity Test 
C. dubia Reproduction Data 

Le. "';sf I~~ .~~(A)S _2b\l£BJ.1=-~ 
(U/v) )," 

Client: 
Sample ID: 
Work Order: 

-t:iLc L 

Days 
Concentration: C..c,tr/ I" c I Concentration: I· ~ 6;; 

A B C D E F G H I J !nit A B c D E F G H I 

1 v v ...,_. v v v v v v v ..,,,. v v v v . v.,,- ...,,, v v v 

2 / / / /' / / /' -, / / ~ / / ,..- ,,.- / ,,.... / / / 

3 ,/ ,- / / / / / / / / 

"""" "· j 

,- /,..- v / / ,/ ./ 

4 '1 "1 2 3 -~ w w "'> 2. d&M. y" ' -1 "S 3 s- l '1 !..f Vj 

5 II'! ..., l/ '-1 x )? II Lf '1 '-( ff/I/I -, ID / /'(" 10 ' 'i « lrJ 

6 ,; v v / ./ ./ I?, .,/ ,/ v f()i;J 10 ./ I u / v. ..; / .,/ 

7 I ~ 1 I 10 10 I I \/ ,,_ I'>;. 1'1 IWrJ v to 11 I L.f 0 ! l.i- 11.f- I 'J. 2 
8 

Total Jt:. )"1 l'.2'> :n- :21 :i:, ;i\\ '.2 Ll. ')e:; 2b fi1t" lo 2'-1 l CJ 11.::'. )\::; )Lf :2-::t 11.1- 2\o . . ' 

Days Concentration: G·'2'? >: Concentration: /2., 5/-
A B C D E F G H I J I nit A B c D E F G H I 

1 
~ v v . v ,,..- v (,./ v v v \Ts I/ ./ V' v .._... / v ,/ v 

2 '-"''''' ~ 
~· 

""' ./ / ,r / / _/ ~ -- _.. .,...- ,,,--·- )( .,...- --3 / / / / / / / / / / H\M ,..... ,.. / / ./ / / .r 
r '-1 3 I :<, / 'f ~ " ' ~, 

.. 
7 / ' L1 "" ~ "t 1'1 4 ' 14 Ir //, 16 l,,f ./ q / ~ ' 0 ./ "' l.f ,. 

if II ((] 5 

6 v v' v v t;- 1( y \.l, ' :/ 1¥\ 0 :/ v . " /.'+ v 
7 I~ I 14 I 't 11- ,/ t?, IU I I I '.)., ID nit £ ,/ 17 11 1J..1. ./ I I 

' II 8 

J.'.:\ "lb J'>l )t:; y )::J.. J.1- " • 22. 11.\1: )!./-- \) ]\:; J~ ':':¥' Jt:: ox 2?S Ill::' Total 

Days Concentration: i:::'O/ Concentration: /OOY 
A B C D E F G H I J I nit A B c D E F G H I 

1 v v v v v \V v ,/ v v IVs' v v v v v v v v v 

2 ......- / / ., ,,,,,, ./ -- .,,,. 
/ / \r.(, / _... / 

~ -- / / / 

3 ...... /' / / / / / / / /\\\,\\ r / ')<. ,...,... / /./ / r 
4 / 1.:.., v ,/ / A ;/ 1/ / v ·/ / / / / / / ,,,,,-
5 'i v £' :; c va 4'.,./ s v 2 V;r 2. L/ J/ {/ v v v v 
6 ,/ ') il j J 'A s JO 12- 11 f!\\; '.t, ,/ 1/ v v ,/ .,/ 2 
7 U/ 0 / I '.2. 9. .j ./ ./ ./ ,/ Mt; ,/ J ./ v / ./ ,/ ./ 
8 

Total 'iJ i:::; l'I. 1·+ 14' :I- 'ti r;, 12- \.,, tilt t:: I J OY... fl l'i 0 r) \} ')..-

Start Date & Time: 'r ,-! Ult b ff_ I '1 od 
Stop Date & Time: °'1~ E fl b 'tQ1 1 CO" J; ' 

Set up by: 1 
~~"-"f ~~~~~~~~~~~~ 

Concentration: - . 12,.--
J, I nit A B c D E F G H I J I nit 

v lv.l""' v 'v v '</' ·v v v / / ./ '-''J· 
/ , ..... -- .,,... ,.,. / ,/ _.. -/ / / tu.. 
/ \lw• v . . / "1 / / .,,... 

/ . ,,... ,,.- / \Jt\I 

') ·fl'./{!. '"7. 1/ '3 ~ '"' ._,, '"1 '1 1-f m~ 
'7 "" ~ "< / /I '1 ./ (f' I/ 

, 
I 

/ 11'\J- vv 10 g v v &l v v v Mt 
I".'.> Mt' r~ iU. v 12 iU. 1J.- ,,, ,..,, ,.., 1'? Ml'.'. 

' 

21:;' mti 26 ;i::;. ]). 2;; :2=1 :i<· 1<1 Ji;:; :::u- 11.-'. mr 
' ' 

Concentration: -_. c; 7 
J I nit A B c D E F G H I J I nit 

,__.-· v.:i- v v v ,/ v v v v v v c.r -
/ l4-- -- .,...- -- - / ·./ .. / / -- {I:(_ 
./ ..... / / / .r / / -.. v / /, '""''· 
~ '-1 .::; Vf t/ :.,; '< <.. '-1 

~ 'D '1 '1' fV '-1 '-f /(I 7 
./ NI(- ,/ v ,/ ./ ;/ i'4- \/ 'I i 

12- mt 10 I LJ.- 1'2 I 't' l~ ,/ 11 i? 10 Nlt:i 
2lo 

2..:. "" 2u. ., L.. JS ::21 './$' Pf Of' ]l/J 2.1< 2'-" M/4 
Ml.1 ' 

Concentration: 
J Tnit A B c D E F G H I J I nit 

v c>_,.. V')' 

/ Ir< 

! '\'" 

v ..._;--: \'. 

,/ Ml1 
v' M\;: 

\) mt 
Sl:JWt.i. cielortS (h.'JVC i'CiCCirbcn JIPl..t..ty C.dO.AliLtSJ 

Sample Description: Cl eo.v { \!\() ~f4CJ~l\;'.J0 ci €91('ccnA£~ ~ octcuM:JtS. 
Notes: X = mortality. 

Comments: Total II Young only based on the first 3 roods. fourth and subsequ\ltbroods not included In otal count. 

u\%, Date reviewed: hctl lo/ I u~' Reviewed by: 

Version 2.1 Issued July 29, 2009 
Nautilus Environmental 



CETIS Analytical Report Report Date: 11 May-1613:07 (p 1 of 2) 

164791 I 02-9470-0699 Test Code: 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 10-1715-8360 
Analyzed: 11 May-1613:06 

Batch ID: 

Start Date: 

12-2989-4008 

28 Apr-1613:00 

Ending Date: 05 May-16 10:00 

Duration: 6d 21 h 

Sample ID: 05-4497-8051 

Sample Date: 27 Apr-16 09:00 

Receive Date: 28 Apr-1610:50 

Sample Age: 28h (10.2 'C) 

Linear Interpolation Options 

X Transform Y Transform 

Log(X+1) Linear 

Point Estimates 

Level % 95% LCL 

EC5 8.893 7.469 

EC10 100 8.893 

EC15 >100 N/A 
EC20 >100 N/A 
EC25 >100 NIA 
EC40 >100 N/A 
EC50 >100 N/A 

7d Survival Rate Summary 

C-o/o Control Type 

0 Negative Control 

1.56 
3.12 
6.25 
12.5 
25 

50 

100 

7d Survival Rate Detail 

C-% Control Type 

0 Negative Control 

1.56 

3.12 

6.25 

12.5 

25 

50 

100 

000-469-187-1 

Endpoint: 7d Survival Rate 
Analysis: Linear Interpolation (ICPIN) 

Test Type: Reproduction-Survival (?d) 

Protocol: ECIEPS 1/RM/21 

Species: Ceriodaphnia dubia 

Source: In-House Culture 

Code: 

Material: 

Source: 
Station: 

20788483 

Water Sample 

Teck Coal (TECK COAL) 

LC_WTF _OUT_WS_20160427 _N 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Emma Marus 

Diluent: 20°/o Perrier Water 

Brine: 

Age: <24h 

Client: Teck Coal 

Project: 

Seed Resamples Exp 95% CL Method 

472996 200 Yes Two-Point Interpolation 

95% UCL TU 95% LCL 95% UCL 

N/A 11.24 NA 13.39 
N/A 1 NA 11.24 
N/A <1 NA NA 
N/A <1 NA NA 
N/A <1 NA NA 
N/A <1 NA NA 
N/A <1 NA NA 

Calculated Variate(A/B) 

Count Mean Min Max Std Err Std Dev CV0/o %Effect A 

10 1 1 1 0 0 0.0% O.Oo/o 10 
10 0 0 0.0% o.0°1o 10 
10 0 0 0.0% 0.0% 10 
10 1 0 0 0.0% 0.0% 10 
10 0.8 0 0.1333 0.4216 52.7°/o 20.0% 8 
10 0.9 0 0.1 0.3162 35.14% 10.0% 9 
10 1 1 0 0 0.0% 0.0% 10 
10 0.9 0 0.1 0.3162 35.14% 10.0°/o 9 

Rep 1 Rep 2 Rep3 Rep4 Rep5 Rep 6 Rep7 Reps Rep9 
1 1 1 1 1 1 1 

1 1 1 

0 0 

0 

1 

0 

CETIS™ v1.8.7.16 Analyst: __ _ 

B 

10 
10 
10 

10 
10 

10 

10 

10 

Rep 10 

1 

QA. (}(jl_ 
McM iCi' / ;(o 



CETIS Analytical Report Report Date: 11 May-16 13:07 (p 2 of 2) 
Test Code: 164791 I 02-9470-0699 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 10-1715-8360 Endpoint: ?d Survival Rate CETIS Version: CETISv1.8.7 
Analyzed: 11 May-1613:06 Analysis: Linear Interpolation (JCPIN) Official Results: Yes 

7d Survival Rate Binomials 

C-0/o Control Type Rep 1 Rep 2 Rep 3 Rep4 Rep5 Rep6 Rep7 Rep 8 Rep 9 Rep10 
0 Negative Control 1/1 111 111 111 111 111 111 111 111 111 
1.56 111 111 111 111 111 111 111 111 111 111 
3.12 111 111 111 111 111 111 111 111 111 111 
6.25 111 111 111 111 111 111 111 111 111 111 
12.5 111 111 111 111 011 111 011 111 111 111 
25 111 111 111 111 111 111 011 111 111 111 
50 111 111 111 111 111 111 111 111 111 111 
100 111 111 011 111 111 111 111 111 111 111 

Graphics 

--·--.-· ---

,, 

" 

000-469-187-1 CETIS'M v1.8.7.16 Analyst:. __ _ 



CETIS Analytical Report Report Date: 

Test Code: 

11 May-16 13:08 (p 1 of 2) 

16479! I 02-9470-0699 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 00-6427-1346 Endpoint: Reproduction CETIS Version: CET1Sv1 .8.7 

Analyzed: 11 May-1613:06 Analysis: Linear Interpolation (ICPIN) Official Results: Yes 

Batch ID: 12-2989-4008 Test Type: Reproduction-Survival (7d) Analyst: Emma Marus 

Start Date: 28 Apr-16 13:00 Protocol: EC/EPS 1/RM/21 Diluent: 20%1 Perrier Water 

Ending Date: 05 May-16 10:00 Species: Ceriodaphnia dubia Brine: 

Duration: 6d 21h Source: In-House Culture Age: <24h 

Sample ID: 05-4497-8051 Code: 20788483 Client: Teck Coal 

Sample Date: 27 Apr-16 09:00 Material: Water Sample Project: 
Receive Date: 28 Apr-16 10:50 Source: Teck Coal (TECK COAL) 

Sample Age: 28h (10.2 'C) Station: LC_WTF _OUT_WS_20160427 _N 

Linear Interpolation Options 

X Transform Y Transform Seed Resamples Exp 95% CL Method 

Log(X+1) Linear 1621668 200 Yes Two-Point Interpolation 

Point Estimates 

Level % 95o/o LCL 95% UCL TU 95°/o LCL 95% UCL 
IC5 6.751 3.806 14.12 14.81 7.081 26.28 
IC10 8.515 4.726 27.02 11.74 3.701 21.16 
IC15 10.68 5.75 29.26 9.363 3.417 17.39 
IC20 25.91 7.867 32.3 3.86 3.096 12.71 
IC25 29.23 9.501 36 3.421 2.778 10.53 
IC40 41.88 26.73 50.5 2.388 1.98 3.741 
IC50 51.83 43 57.01 1.93 1.754 2.326 

Reproduction Summary Calculated Variate 

C-o/o Control Type Count Mean Min Max Std Err Std Dev CV0/o %Effect 
0 Negative Control 10 24.2 21 28 0.6464 2.044 8.45°/o o.0°1o 
1.56 10 24.7 23 27 0.3667 1.16 4.690/o -2.07% 
3.12 10 25.3 22 27 0.5175 1.636 6.47% -4.55o/o 
6.25 10 23.9 9 28 1.741 5.507 23.04% 1.24% 
12.5 10 17.8 0 28 3.693 11.68 65.61% 26.45% 
25 10 22.5 0 26 2.513 7.948 35.32% 7.03% 
50 10 13 7 18 1.095 3.464 26.65% 46.28% 
100 10 0.7 0 5 0.5175 1.636 233.8% 97.11%i 

Reproduction Detail 

C-% Control Type Rep 1 Rep2 Rep 3 Rep4 Rep 5 Rep6 Rep 7 Rep 8 Rep9 Rep10 
0 Negative Control 25 25 23 22 21 23 28 24 25 26 
1.56 23 24 24 25 25 24 27 24 26 25 
3.12 26 27 22 23 27 25 26 25 26 26 
6.25 27 26 28 25 9 27 26 24 25 22 
12.5 24 0 25 24 3 25 0 28 25 24 
25 24 26 25 26 25 26 0 24 25 24 
50 13 15 18 17 14 7 8 13 12 13 
100 5 0 0 0 0 0 0 0 2 0 

000-469-187-1 CETIS'M v1.8.7.16 Analyst: __ _ 



CETIS Analytical Report 

Ceriodaphnia 7-d Survival and Reproduction Test 

Analysis ID: 00-6427-1346 Endpoint: Reproduction 
Analyzed: 11 May-1613:06 Analysis: Linear Interpolation {ICPIN) 

Graphics 

000-469-187-1 CETIS'M v1.8.7.16 

Report Date: 

Test Code: 

11 May-16 13:08 (p 2 of 2) 

164791 I 02-9470-0699 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst __ _ QA ,j('>U. 
. Pta.v. I "I lib 



Client:\~ 
f!)/I~ 

W.0.#: \U\":!~ l~--tl 01 Hardness and Alkalinity Datasheet 

Alkalinity Hardness 

Volume of 
Sample (ml) 0.02N (ml) of0.02N Sample 0.01M Total 
Volume HCUH2S04 HCUH2S04 Total Alkalinity Volume EDTA Hardness 

Sample ID Sample Date (ml) used to pH 4.5 used to pH 4.2 (mg/lCaCO,) (ml) Used (ml) (mg/l CaC03) Technician 

u._Lcossw:: Am- 7.£ ({i,, S'U g, \ g. 2. ll;>U S:t-i \LI , \ 1Xz.. '((.. 

Le._ Ot 1 ' <;.q b·ti \(b b·2- I :ti\-
L(_ \:-\l..\)C\'IC: <:i.-o ~l«- ;!, ' l IS8 14-· \ '.2.82--
LC-OCOS" '* ·4 y..s Ch S·2. We+ 
LC_LCS i II 1'-q k' ·O . !Sb <.JI l) .l.J 2b8 
Le_WiF ,v SD 1'1" g f'il •IO 3SL \()(9 lO•l\- \04'0 w 
QQ'/. oenu,.,r n 0 VI I 1 R'Jli so 50 .\.I q,y ,\(\ S: a 100 An//n 

I ' . 

Notes: ~ ~lk Ji'JM\ul wf O:r. fl\o ~ [O()wt l - -· ----- --- --- --,.-

Reviewed by: JGR- Date Reviewed: )~ 19/~C, 

Version 1.0 Issued June 26, 2006 Nautilus Environmental 



 

APPENDIX B – Rainbow Trout Embryo (Oncorhynchus mykiss) Toxicity Test Data 



Rainbow Trout Embryo Summary Sheet 

Client: _\i"'-ec::..:'C-______ _ 

Work Order No.: _1'-"b...:.'-'1-..:.S:::...._ ____ _ 

Sample Information: 

Sample ID: 
Sample Date: 
Date Received: 
Sample Volume: 

Dilution Water: 

Cci\-~Z- ws_ U>tb.-0'\_-z:t_l\) 

fWrH(t(, 

Start Date/Time: 1\{lr'Ui 11& lfJ lhttoh. 

Test Species: Oncorhynchus mykiss 

Type: 
Hardness (mg/L CaC03): 

Dechlorinated Tap Water 
tO 

Alkalinity (mg/L CaC03): 

Test Organism Information: 

Batch No.: 
Source: 
Loading Density: 

""C"W.. '<, "t!llv.t- \'1;<<\"\ 

i .,:,<; ";!ll.. 

SDS Reference Toxicant Results: 

s 

Number of male broodstock used: If 
Number of female broodstock used: _...:.If_ 

Reference Toxicant ID: l't&g4 
Stock Solution ID: -1-s"""so-~----------
Date Initiated: 1\ypZili-
7-d EC50 (95% CL): S"-S ( S"-0 -~ s-. & ) WL!JIL S?\2$" 

Reference Toxicant Mean and Range: 4--\ ( :J.. \- &-o ") ""!}il Sl)S 
Reference Toxicant CV (%): _....:L\-..::0 __________ _ 

( 
EM\1,~ll v\G~I:i,h'tj 

IMt<\11\ t S\)) •(b 1<'{_ 

Test Results: 

EC25 % (v/~% CL) 
EC5Jl-%\v/v) (95% CL) 

Reviewed by: 

Issued: July 8, 2015; Ver. 1.1 

Sample ID 
COI\b<>l C.HJ2\<l. _ws_ :2ctb_ 0~ -2.1-- fJ 

qo.l ±.6-"1 t\!,·.:1 "i 6·1 

Date reviewed: ftet:j Z..& /11e 
l 

Nautilus Environmental Company Inc. 



Client: 
Sample ID: 
Work Order#: 

loO 
Concentration 

Concentration 

Concentration 

7-d Chronic Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

(,.\-\..-f.R'7..---_ws -zolb .• O'i-z'! .IJ 
lb<fli 

Start Date & Time: fwf'LS//b €1 161.fok 
Stop Date & Time: M"'j Sjlb (5I IIL!$l

Test Species: Oncorhynchus mykiss 

Thermometer: -\'e~ DO meter: !)o - \ I ') pH meter: "j? \r\ -\ \?:z Conductivity meter: C- \ ( '$ 
Control 

I . Hardness"' 10 
I Alkalinitv* s 
* mg/L as CaC03 

Sample Description: 

Comments: 

Version 1.11ssued May 22,2015 

(oo-[. tvlv) / 
I?Jb _.... 

1~8 ~ 

1 ' 

Analysts: "i'1L, /1W\>, \!C. 

Reviewed by: _.;::,..:CJ·Gu:_~-4..-
Date reviewed: _k~fUi:::J--t_;J.-/t'c:lfo:.__ 

Nautilus Enviro~mental Company Inc. 



Client: 
Sample ID: 
Work Order#: 

Concentration 

(~(Q 'll\1\ 
C'o,l'<f'!'<> I 

teo 

Tech Initials 

Comments: 

Reviewed by: 

Embryo Toxicity Test 
Daily Mortality 

f:!H -f£-. v- w"'- L<>lo_ o'\ -~-1\l 
. !b<B-S 

Start Date & Time: [!wrze/tb <? fbl(ol..... 
Stop Date & Time: ki<L IIAJ;"'1S II~ e \\'-1:5"-. 

Test Species: Oncorhynchus mykiss 

Rep Day of Test- No. of Mortalities Total Total Total No. 
Dead 

1 2 3 4 5 6 7 Eggs 
Undeveloped Embryo 

1 v .;./ t..) 0 0 l.f.-{) ;;to IVJsO 0 3\ 
2 ! I I "2. I ::l·l.t 
3 t 5 1 {. I -u, 
4 I -v 2- 0 '1..- 0 )h 

1 I 1-- (.) \ } I 2h 
2 I' I I 0 2.- t J-C: 
3 : I !\) () 0 0 l 2.''1 

- ' 
4 '1/ y -~ Q v 0 () 0 JO 
1 
2 
3 
4 
1 
2 
3 I . 

4 
1 
2 
3 
4 
1 
2 
3 
4 
1 
2 
3 
4 
1 
2 
3 
4 

~ fJr.. rr ¥:(__ i"<..- l<L- l<L- R- \:{__ 14-

Total 
Exposed 

3\ 
21-
33 

J_{, 
3D 

2g 
3t> 
30 

\(l 

Date reviewed: __ __,_A...:"-i~Z-5,=+1 1:;::4<:....._ ____ _ 

Version 1.0 Issued June 26, 2006 Nautflus Environmental Company Inc. 



CETIS Summary Report Report Date: 

Test Code: 

25 May-16 16:19 (p 1 of 1) 

16475[11-7819-6593 

Salmonid Embryo Survival and Development Test Nautilus Environmental 

Batch ID: 08-1274-1635 Test Type: Development 

Start Date: 28 Apr-16 16:40 Protocol: EC/EPS 1/RM/28 

Ending Date: 05 May-1611:45 Species: Oncorhynchus mykiss 

Duration: 6d 19h Source: Campbel Lake 

Sample tD: 01-0356-4872 Code: 62C4648 

Sample Date: 27 Apr-16 Material: Water Sample 

Receive Date: 28 Apr-16 Source: Teck Coat (TECK COAL) 

Sample Age: 41h (8 "C) Station: GH_ER2_WS_2016_04_27 _N 

Comparison Summary 

Analysis ID Endpoint NOEL LOEL TOEL PMSD 

01-9202-1345 Proportion Normal 100 >100 NA NA 

Proportion Normal Summary 

C-% Control Type Count Mean 95% LCL 95% UCL Min 

0 
100 

Negative Control 4 

4 

Proportion Normal Detail 

C-% 

0 

100 

Control Type Rep 1 

Negative Control 1 

0.8667 

Proportion Normal Binomials 

C-% 
0 

100 

000-469-187-2 

Control Type Rep 1 

Negative Control 31/31 

26/30 

0.9013 

0.9315 

Rep 2 

0.8889 

0.8929 

Rep 2 

24/27 

25/28 

0.7605 

0.8325 

Rep3 

0.7879 

0.9667 

Rep3 

26/33 

29/30 

1 0.7879 

Rep4 

0.9286 

Rep4 

26/28 

30/30 

0.8667 

CETIS"' v1.8.7.16 

TU 

1 

Max 

Analyst: Kania Lywe 

Diluent: Dechlorinated Tap Water 

Brine: 
Age: 

Client: Teck Coal 

Project: 

Method 

Fisher Exact Test 

Std Err 

0.04426 

0.03113 

Std Dev 

0.08851 

0.06225 

CV% 
9.82% 
6.68% 

Analyst: __ _ 

%Effect 

0.0% 
-3.35% 

aA JG~ 
t< ""1 u; !Jt, 



CETIS Analytical Report Report Date: 

Test Code: 

25 May-1616:20 (p 1 of 1) 

16475111-7819-6593 

Salmonid Embryo Survival and Development Test Nautilus Environmental 

Analysis 10: 01-9202-1345 

Analyzed: 12 May-16 16:22 

Batch ID: 08-127 4-1635 

Start Date: 28 Apr-1616:40 

Ending Date: 05 May-1611:45 

Duration: 6d 19h 

Sample ID: 01-0356-4872 

Sam pie Date: 27 Apr-16 

Receive Date: 28 Apr-16 

Sample Age: 41h(8°C) 

Data Transform Zeta 

Untransformed 

Fisher Exact Test 

Control vs C-% 

Negative Control 100 

Data Summary 

C¥% Control Type NR 

0 Negative Contr 107 
100 110 

Proportion Normal Detail 

C-% Control Type Rep 1 

0 Negative Control 1 

Endpoint: Proportion Norm~l 
Analysis: Single 2x2 Contingency Table 

Test Type: Development 

Protocol: EC/EPS 1/RM/28 

Species: 
Source: 

Code: 

Material: 

Source: 
Station: 

Oncorhynchus mykiss 

Campbel Lake 

62C4648 

Water Sample 

Teck Coal (TECK COAL) 

GH_ER2_WS_2016_04_27 _N 

AI! Hyp Trials Seed 

C>T NA NA 

CETIS Version: CETISv1.8. 7 

Official Results: Yes 

Analyst: Kania Lywe 

Diluent: Dechlorinated Tap Water 

Brine: 

Age: 

Client: Teck Coal 

Project: 

Test Result 

Passes proportion normal 

Test Stat P-Value P-Type Decision(a:5%) 

1 1.0000 Exact Non~Significant Effect 

R NR+ R Prop NR Prop R %Effect 
12 119 0.8992 0.1008 0.0% 

8 118 0.9322 0.0678 ~3.68% 

Rep 2 Rep3 Rep4 

0.8889 0.7879 0.9286 
100 0.8667 0.8929 0.9667 1 

Proportion Normal Binomials 

0 
100 

Graphics 

. , 

oo 

,, 

000-469-187-2 

Control Type Rep 1 
Negative Control 31/31 

26/30 

• 

Rep 2 

24/27 

25/28 

• 

'" 

Rep 3 

26/33 

29/30 

Rep4 

26/28 

30/30 

CETIS'" v1.8.7.16 Analyst: __ _ 



Rainbow Trout Embryo Summary Sheet 

Client: ...:."~co:"-..:.:l"-'--------- Start Date/Time: A£r g_E{[(, E' !V-\.ok 

Work Order No.: __ \:.:::b:...'\...:1::...4.:.._ ____ _ Test Species: Oncorhynchus mykiss 

Sample Information: 

i.<-

Sample ID: LC.,..LL\)SS L(.C. w!> :JX>lb~O'\ -2<; tJ 
Sample Date: IW• "'"lifo 
Date Received: 
Sample Volume: 

Dilution Water: 

Type: 
Hardness (mg/L CaC0 3): 

Alkalinity (mg/L CaC03): 

Test Organism Information: 

Batch No.: Ol\CZ,Ib 

Dechlorinated Tap Water 
lO 
s 

Source: Number of male broodstock used: 
Loading Density: Number of female broodstock used: 

SDS Reference Toxicant Results: 

..... 
Reference Toxicant ID: J~§::-r~.:~&':ti_~~W;~t-f~------
Stock Solution ID: I'SS03, 
Date Initiated: 1\'l> UH6 
7 -d EC50 (95% CL): s-<; (<;.o- 5·8') IW)il gi)S 

Reference Toxicant Mean and Ran'-"g=e:....: _,.,Lt.~-\,_(:....::?.:::.·...:.1 _-__:f?c...'oc...)::.....:.'"""l.:..;.;;:IL:L:...S::.;I/:.::S:___ 
Reference Toxicant CV (%): l{O 

Test Results: Samole ID 
l<...lCiloS t.CC. ws 1-<>lb -o 't -2> N 

I EC25 % (v/v) (95% CL) ">l<>O 

I EC50 % rvtv) (95% CL) ">100 

Reviewed by: Date reviewed: .h~ UJi:J 

Issued: July 8, 2015; Ver. 1.1 Nautilus Environmental Company Inc. 



Client: 
Sample ID: 
Work Order#: 

1.-S 
Concentration 

{00 
Concentration 

7-d Chronic Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

Start Date & Time: ~ '#;£ <2' l.blf'Ok 
Stop Date & Time: ~ ;)/ 1 (. @. ioOOIA. 

Test Species: OncorhynCs myki6s 

Thermometer: tzMP- ?:- DO meter: i) c -I I ?, pH meter: pH -I / > Conductivity meter: C- \ f 3 
Control too· f. WI~ / 

I Hardness* to d..KJ._ v 
I Alkalinitv* 5 (bQ ~ 

Analysts: '1'\L , 'kJD , ~ 

Reviewed by: ~ 
Date reviewed:z.r/~(q 

I 
• mg/L as CaC03 

Sample Description: 

Comments: 

Version 1.1 Issued May 22, 2015 Nautilus Environmental Company Inc. 



Client: 

Sample ID: 

Work Order#: 

Concentration 

("I~ ~\J) 
(&,\"f't<:> \ 

(o, 'LS. 

\1...-S 

'2.-S 

SQ._ 

f eO 

Tech Initials 

Comments: 

Embryo Toxicity Test 
Daily Mortality 

1"12ck Start Date& Time: ~ 1-ff;C., ~ ~~~ 
=L::::C.:z:-'k:,::L:.:C"-b!L.,S!:'>:::.:L<=U:..=· _.:.:.W5::.......::l!::..Plb-,o4:-~top Date & Time: IJ'l:}J ? / ;)., @ \o:OO~ 
lbl.\14 Test Species: Oncorhynch(Js myRiss 

Rep Day of Test- No. of Mortalities Total 
Total Total No. Total 

Dead 
1 2 3 4 5 6 7 Eggs 

Undeveloped Embryo Exposed 

1 0 Sl D -.tl 0 '2..- 1"-2._) 5 2 ;l.'L ).~ 

2 
. :0 I I z_ 1.f' ::>o 0 

3 0 I 0 \ l!t-J,B\ 2-t? lO 
4 I 2- "L- s .., 

4-· 2.], 30 

1 {) I I 2- 'ii--_-&) il<- ~ 2S "- %.8 ~0 
2 ], 0 ~ '1'- ..e \ \<'- 'b'i ? " ¥l- .2.£ 1C 

3 \) A) 0 0 3o l{) 

4 . ,I/ I D I ;)._ 2~ :10 
1 y I ,L 6 :> 0 2'1- :w 
2 I (I ·z_ fJ :, ;;;.. 25 30 
3 I fJ l 1 0 ::i- 0 2.8 w 
4 (' o· I I ;).. 2 '-$" ;o 
1 I I fQ 2 I :;l.'\' (.{) 

2 (l <... (() )_ i 2.£, 2_0\ 
3 I 0 0 "0 > _0 .<:t ~0 .:> 

4 ' \ ! 4- I 25 l.D '2.. 

1 ' I i I :t, I J!. zo 
2 2. ; I t.t 0 .:2..':\- 3.l 
3 l.. 0 1.. '-1: \ ,;tS <o 
4 

' 0 'l.. I :> t) 2..1- 3-c 

1 
' I ' -,;., :> I 4. I ::t-5 :>o 

2 I~ I '2.. I z.. b I .2..) 30 
3 ,! ! I <0 i ~ l\: '() 2b }o '-. 

4 ;;) s '~ I 1 0 )... () .2il 3b 
1 
2 
3 
4 
1 
2 
3 
4 

.'tt-
A-a "' 'li- \ll.... \1.!... \4: Ia ~ \;.(_ R 

Reviewed by: d&L Date reviewed: M5 2-s/11., 
----~~~~,~~~~--------

Version 1.0 Issued June 26, 2006 Nautl us Environmental Company Inc. 



CETIS Analytical Report 

Salmonid Embryo Survival and Development Test 

Analysis ID: 20-7375-0701 
Analyzed: 12 May-16 16:35 

Batch 10: 

Start Date: 

09-7514-1410 

28 Apr-16 16:40 

Ending Date: 05 May-16 10:00 

Duration: 6d 17h 

Sample ID: 12-8781-3119 

Sample Date: 27 Apr-16 08:18 

Receive Date: 28 Apr-16 10:50 

Sample Age: 32h (8 'C) 

Linear Interpolation Options 

Endpoint: Proportion Normal 

Analysis: Linear Interpolation (ICPIN) 

Test Type: Development 

Protocol: EC/EPS 1/RM/28 

Species: Oncorhynchus mykiss 

Source: Campbel Lake 

Code: 
Material: 

Source: 

Station: 

4CC277FF 

Water Sample 

Teck Coal (TECK COAL) 

LC LCDSSLCC WS 2016-04-25 N 

Report Date: 

Test Code: 

12 May-1616:35 (p 1 of 2) 

16474b 121-1037-2800 

Nautilus Environmental 

CETIS Version: CETISv1.8. 7 

Official Results: Yes 

Analyst: Kania Lywe 

Diluent: Dechlorinated Tap Water 

Brine: 

Age: 

Client: Teck Coal 

Project: 

X Transform Y Transform Seed Resamples Exp 95% CL Method 
Log(X+1) Linear 768156 200 Yes Two-Point Interpolation 

Point Estimates 

Level % 95% LCL 95% UCL TU 95% LCL 95% UCL 

EC5 >100 N/A N/A <1 NA NA 
EC10 >100 N/A N/A <1 NA NA 
EC15 >100 N/A N/A <1 NA NA 
EC20 >100 N/A N/A <1 NA NA 
EC25 >100 N/A N/A <1 NA NA 
EC40 >100 N/A N/A <1 NA NA 
EC50 >100 N/A N/A <1 NA NA 

Proportion Normal Summary Calculated Variate(A/B) 

C~% Control Type Count Mean Min Max Std Err Std Dev CV% %Effect A B 
0 Negative Control 4 0.8397 0.7586 0.9333 0.04501 0.09002 10.72% 0.0% 100 119 
6.25 4 0.9 0.8333 0.036 0.07201 8.0% -7.19% 108 120 
12.5 4 0.875 0.8333 0.9333 0.025 0.05 5.71% -4.21% 105 120 
25 4 0.8825 0.8333 0.9 0.0164 0.0328 3.72% -5.1% 105 119 
50 4 0.8677 0.8333 0.9 0.01365 0.0273 3.15% -3.35% 105 121 
100 4 0.85 0.7667 0.9333 0.03469 0.06939 8.16% -1.23% 102 120 

Proportion Normal Detail 

C~% Control Type Rep 1 Rep 2 Rep 3 Rep4 
0 Negative Control 0.7586 0.9 0.9333 0.7667 
6.25 0.8333 0.8667 0.9 
12.5 0.9 0.8333 0.9333 0.8333 
25 0.9 0.8966 0.9 0.8333 
50 0.8667 0.871 0.8333 0.9 
100 0.8333 0.7667 0.8667 0.9333 

Proportion Normal Binomials 

Cw% Control Type Rep 1 Rep2 Rep 3 Rep4 
0 Negative Control 22/29 27/30 28/30 23/30 
6.25 25/30 26/30 30/30 27/30 
12.5 27/30 25/30 28/30 25/30 
25 27/30 26/29 27/30 25/30 
50 26/30 27/31 25/30 27/30 
100 25/30 23/30 26/30 28/30 

000-469-187-2 CETIS'M v1.8.7.16 Analyst: __ _ OA:~zs(r& 



CETIS Analytical Report 

Salmonid Embryo Survival and Development Test 

Analysis ID: 20-7375-0701 
Analyzed: 12 May-16 16:35 

Graphics 

'·' 
"·' 

"·' 

... 

000-469-187-2 

Endpoint: Proportion Normal 
Analysis: Linear Interpolation {ICPIN) 

CETIS'M v1.8.7.16 

Report Date: 

Test Code: 

12 May-1616:35 (p 2 of 2) 

16474b 121-1037-2800 

Nautilus Environmental 

CETIS Version: CET1Sv1.8. 7 

Official Results: Yes 

Analyst: __ _ QA: 



Rainbow Trout Embryo Summary Sheet 

Client: ---'v'-'-eu=}(..::.._ _____ _ Start Date/Time: 1\1>~ I!/, <!? \64!1:>'-' . 

Work Order No.: -~lb'....>.·\1-..:...li:..L..... ____ _ Test Species: Oncorhynchus mykiss 

Sample Information: 

Sample ID: 
Sample Date: 

i..L-OC~ -"-'S .... 10lb-0'\-2b rJ 

~r-nl!b 
Date Received: 
Sample Volume: SX 2oL 

Dilution Water: 

Type: 
Hardness (mg/L CaC03): 

Alkalinity (mg/L CaC03): 

Test Organism Information: 

Batch No.: 

Dechlorinated Tap Water 
co 

Source: tReE ~~ fw,... (~\,l\1 ~) 
Loading Density: \·\:!.S "lll.. 

Number of male broodstock used: __;'!'--
Number of female broodstock used: '3 

SDS Reference Toxicant Results: 

Reference Toxicant ID: j2:n;gq 
Stock Solution ID: -'-!5:.::::QY..t?>-'----------

Date Initiated: flvr 2g ILb 
7-d EC50 (95% CL): ss ( <;-o~s .. g) ""JIL..SVS 

Reference Toxicant Mean and Range: 4:· 1 (:J..-1 -~·o) ~lL- SYS 
Reference Toxicant CV (%): 4'0 · 

Test Results: Sample ID 
. LC...OCi-WI_ :lOib- oq -2b N 

I EC25 % (v/v) (95% CL) ") to"D 
EC50 % (v/vl (95% Cll >tOO 

Reviewed by: Date reviewed: \ ~ &i( lb 
. I 

Issued: July 8, 2015; Ver. 1.1 Nautilus Environmental Company Inc. 



Client: 
Sample ID: 
Work Order#: 

(o,7-5 
Concentration 

1..-S 
Concentration 

(oD 
Concentration 

7-d Chronic Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

Start Date & Time: ~ ?:#'.;£ e ib4ol., 
Stop Date & Time: ~ ;J' I(. e lo!Sb 

Test Species: OncorhynCs myki6s 

Thermometer: t~~ DO meter: D c -I I ?> pH meter: pH -I I 3> Conductivity meter: C- l /3 
Control 

I Hardness"' lO 
f Alkalin~· s 
• mg/L as CaC03 

Sam·ple Description: 

Comments: 

Version 1.1 Issued May 22, 2015 

too-(. W/v 
lltt ----\lb v 

_;....;:;- Analysts: 

Reviewed by: -T<J,';-'(ilL:=· =--.,_,---
Date reviewed: ttry f/ fk 

Nautilus Environmental Company Inc. 



Embryo Toxicity Test 
Daily Mortality 

Client: \((.ck 
~~~------------

Sample ID: L(- \>e.\ _ws_11J[l-O'\-J.,_i\l 

Work Order#: I blf)j 

Start Date & Time: ~ 1--?-/ 1 6 e W~ ol,. 
Stop Date & Time: ~ ?ftJ., ~lOIS~ 

Test Species: Oncorhynch ~ mylfiss 

Concentration Rep Day of Test- No. of Mortalities Total 
Total Total No. Total 

(,!~ ~~~~ 
Dead 

Undeveloped Embryo Exposed 1 2 3 4 5 6 7 Eggs 

(D_>vf~<> \ 1 0 0 0 0 0 2 7 4 \~0 2h :zo 
2 I \ '"-21 ) it=; ·~..:M-0 :zS ".>0 
3 0 I 0 R~\ l 22 1o 
4 l I I 2.. 0 V? '?,() 

lo.'LS 1 '\!/ \ <, !.\. t :2S ],Q 

2 l I I > if) 21' 3v 
3 ,y 0 0 ( I 1 ?/l, 30 
4 I t ~ ~ () 2b 30 ~ 

\2..5 1 'I 0 0 \ \ '() d.,(\ )\) 

2 ' L } '{) ~:r '10 
3 .v \ 1 2.-- 0 2.8 )v 

4 I 0 L ~ I !2.h 3o 
'2-C::, 1 ,{) 1._ (') '2.- 'A.-~o 2R 3v 

2 II {) {) { \ 0 2.9 )O 
3 Q 7.., i . > 0 21- ];() 

4 -:/ .... 0 n 2. I 2..'T 3'0 
So 1 I I 'L 7... (, {) ::24- 3D 

2 {) .\) \ 0 I 2 2.1" .>D 

3 Q 0 0 I \ 2.. n 50 

4 I 0 I "L \..1, () :J.k, 3'0 
loo. 1 I 0 '0 -\.( b 4 ·.;r: ::L~ 30 

2 I I ..-1-"'-o I 0 () \ ~ 2.4- 3o ~ 

3 I. ,/ 0 :1. I () 1 ;)._ 2S 3o 
4 '"" -~ "' v \ c 0 i 0 2'\ 3.0 
1 
2 
3 
4 
1 
2 
3 
4 

Tech Initials 'fL. 1.\'o "' ~ lt.- 14..- l'l. 'fl. '\:(_, \<(__ V-1-

Comments: 

Reviewed by: OGb._ 
Version 1.0 Issued June 26, 2006 

Date reviewed: /--1.~ 2.1/(0 

-----'--N:-ILtt'-ilu-s-1 ~n.Lvir=-on-m-en-ta-IC-om-0-an-y 1-nc-. -



CETIS Analytical Report 

Salmonid Embryo Survival and Development Test 

Analysis ID: 05-9825-0157 

Analyzed: 12 May-1616:39 

Batch ID: 

Start Date: 

02-2486-7524 

28 Apr-16 16:40 

Ending Date: 05 May-1610:15 

Duration: 6d 18h 

Sample ID: · 00-8128-9240 

Sample Date: 27 Apr-16 08:30 

Receive Date: 28 Apr-1610:50 

Sample Age: 32h (7.5 oc) 

Linear Interpolation Options 

Endpoint: Proportion Normal 

Analysis: Linear Interpolation (ICPIN) 

Test Type: Development 

Protocol: EC/EPS 1/RM/28 

Species: Oncorhynchus mykiss 

Source: Campbel Lake 

Code: 4086018 

Material: Water Sample 

Source: Teck Coal (TECK COAL) 

Station: LC_DC1_WS_2016-04-26_N 

Report Date: 

Test Code: 

12 May-16 16:39 (p 1 of 2) 

16474c 118-0254-6119 

Nautilus Environmental 

CETIS Version: CETISv1.8. 7 

Official Results: Yes 

Analyst: Kania Lywe 

Diluent: Dechlorinated Tap Water 

Brine: 

Age: 

Client: Teck Coal 

Project: 

X Transform Y Transform Seed Resamples Exp 95% CL Method 
Log(X+1) Linear 490097 200 Yes Two·Point Interpolation 

Point Estimates 

Level % 95% LCL 95% UCL TU 95% LCL 95% UCL 

EC5 >100 N/A N/A <1 NA NA 
EC10 >100 N/A N/A <1 NA NA 
EC15 >100 N/A N/A <1 NA NA 
EC20 >100 N/A N/A <1 NA NA 
EC25 >100 N/A N/A <1 NA NA 
EC40 >100 N/A N/A <1 NA NA 
EC50 >100 N/A N/A <1 NA NA 

Proportion Normal Summary Calculated Variate{AJB) 

C-% Control Type Count Mean Min Max Std Err Std Dev CV% %Effect A B 
0 Negative Control 4 0.8917 0.8333 0.9333 0.025 0.05 5.61% 0.0% 107 120 
6.25 4 0.8833 0.8333 0.9333 0.02152 0.04303 4.87% 0.93% 106 120 
12.5 4 0.9167 0.8667 0.9667 0.02152 0.04303 4.7% -2.8% 110 120 
25 4 0.925 0.9 0.9667 0.01596 0.03191 3.45% -3.74% 111 120 
50 4 0.8667 0.8 0.9 0.02357 O.Q4714 5.44% 2.8% 104 120 
100 4 0.875 0.8 0.9667 0.03696 0.07391 8.45% 1.87% 105 120 

Proportion Normal Detail 

C-% Control Type Rep 1 Rep 2 Rep 3 Rep4 
0 Negative Control 0.8667 0.8333 0.9333 0.9333 
6.25 0.8333 0.9 0.9333 0.8667 
12.5 0.9667 0.9 0.9333 0.8667 
25 0.9333 0.9667 0.9 0.9 
50 0.8 0.9 0.9 0.8667 
100 0.8 0.9 0.8333 0.9667 

Proportion Normal Binomials 

C-% Control Type Rep 1 Rep2 Rep 3 Rep4 
0 Negative Control 26/30 25/30 28/30 28/30 
6.25 25/30 27/30 28/30 26/30 
12.5 29/30 27/30 28/30 26/30 
25 28/30 29/30 27/30 27/30 
50 24/30 27/30 27/30 26/30 
100 24/30 27/30 25/30 29/30 

000-469-187-2 CETIS'M v1.8.7.16 Analyst: __ _ 



CETIS Analytical Report 

Salmonid Embryo Survival and Development Test 

Analysis ID: 05-9825-0157 
Analyzed: 12 May-16 16:39 

Graphics 

·•·-

'' 
... 

'·' 

000-469-187-2 

Endpoint: Proportion Normal 
Analysis: Linear Interpolation (ICP!N) 

,. 

CETIS'M v1.8.7.16 

Report Date: 
Test Code: 

12 May-16 16:39 (p 2 of 2) 

16474c [18-0254-6119 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: __ _ OA: 



Rainbow Trout Embryo Summary Sheet 

Client: ...:l!!.:ec:::'c-:.__ ______ _ Start Date!Time: fW<?.Sl{b €' lbl(-D~ 

Work Order No.: ___:l~b'-I::.:.~.:...:L------ Test Species: Oncorhynchus mykiss 

Sample Information: 

R 

Sample ID: f LL \0\'ll<;\)C l<>S ~QI~ -O't-21:>· rJ 
Sample Date: f\9\ 2- ?t-1{1, 

Date Received: 
Sample Volume: 

Dilution Water: 

Type: 
Hardness (mg/L CaC03): 

Alkalinity (mg/L CaC03): 

Test Organism Information: 

Batch No.: 

Dechlorinated Tap Water 
tO 
s 

Source: \IZA 's 1~ ItA,.,.,. llcw-q.t.etl ~_o,...._) 
1·\:!>S "JIL 

Number of male brood stock used: ~ 
Loading Density: Number of female brood stock used: _ _J't_ 

SDS Reference Toxicant Results: 

Reference Toxicant ID: _,'f:-"TG;::,&..,'\:1--_______ _ 
Stock Solution ID: -·~·S.:::.SO:::.o3!..._ _______ _ 
Date Initiated: 
7 -d EC50 (95% CL): 

Reference Toxicant Mean and Ra n""g.::_e,_: ...,.,.-1-t'-'\'--'("";:.:.·· ,_1 -_::&_··o~)'-""')....:_~IL:::..2.!> .!:cos,___ 
Reference Toxicant CV (%): lkO 

Test Results: Sample ID 
u:..., FJZPS ))C ~s Olb-0'1-Z» N 

I EC25 % (v/v) (95% CL) )LQO 

l EC50 % (v/v) (95% CL) > i 1)1) 

Reviewed by: Date reviewed: ~ u-/u. 
I 

Issued: July 8, 2015; Ver. 1.1 Nautilus Environmental Company Inc. 



Client: 
Sample ID: 
Work Order#: 

Co-2-5 
Concentration 

1.-S 
Concentration 

{oO 
Concentration 

7-d Chronic Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

Start Date & Time: ~ ?;f/j£ e2. lb<!vt.. 
Stop Date & Time: ~ ;/I(, C' (OJc\... · 

Test Species: OncorhynCs myki6s 

Thermometer: tzMP- '3, DO meter: D c -I I 3, pH meter: pH -I / 3. Conductivity meter: C- l /3 
Control 

I Hardness* · cO 

J Alkalinitv• :;-
• mg/L as CaC03 

Sample Description: 

Comments: 

Version 1.11ssued May22, 2015 

wi- ()1/v) 
J.82.. 
iS/l 

Analysts: 

Reviewed by: -i'?)Fiil'L::....,c:=r-:-
Date reviewed: Ray 2S7(h 

Nautilus Environmental Company Inc. 



Client: 
Sample ID: 
Work Order#: 

Concentration 

("(~ ~~~~ 
C.!"'.f'"" \ 

h'LS. 

\'2....5 

"2.-5 

c.,o 

I ;eO 

Tech Initials 

Comments: 

Embryo Toxicity Test 
Daily Mortality 

\~G\,z Start Date & Time: ~ ~ 1 G. e' fb40l 
LL~rR t:>SDC....- WS :2t<~>;<;,4-,fltop Date & Time: fl'l::, ;/;;. @ \O:?.OIA_ 
~:::r:o:lf~r~Y~=~=~~==== Test Species: Oncorhynch(ls myiiss 

Rep Day of Test- No. of Mortalities Total 
Total Total No. Total 

Dead 
Undeveloped Embryo Exposed 1 2 3 4 5 6 7 Eggs 

1 ID 0 D !? 'V \ L 3 4 23 'l.D 
2 \) I ;:_ 3 I u 30 
3 "' fl z ~ 0 ";.$ 3C 
4 0 (') "' 0 \ Z..."' ~D 
1 0 I I 2 \ :2._"'t 3D 
2 () I '1, u. \ :<..S 10 ' 
3 1 I () 'l, 1...- u, :So 
4 Cl 'L .Q 

.., 
\ 21- 3\) ~ 

1 .;) '2.. 0 J-. k) '0Ji 3v 
2 I I 0 2-- ::L 2b 30 
3 ' u :l 0 ')_ {) 2i '\() 
4 I_ 0 

j L\ 0 2h 30 
1 i'l z_ ) \ 2b ?,0 

2 tO \ 0 I 'l. 2h 31) 
3 0 \ L i J-"'t :10 
4 I I J ;, 0 :z:'l 30 
1 1) I i 2.. \ ::L"r 30 
2 0 '- I '\ 2 25 1v 
3 I 0 'L- \ 3 u 2-:r 30 
4 I Q '- '0 ')___ \ ::l.4- 5o 
1 I' <.1/ 0 L. ( 3 I 2.b ]i) 

2 \ I 2- \ {) •!.(. I 25 30 
3 ' I 11 i 0 0 'L l, 5 l :L'-\ 3o 
4 J 

,,j .u Q I .,_ 
D 

.., 
J 0 ~1- 3o 

1 
2 
3 
4 
1 
2 
3 
4 

'\ft.. .~ "' 'A.. ICi.. jll.... 'V'L ~ 'A... (il. '?{. 

Reviewed by: 0G&- Date reviewed: K""J u:j!J; 
Version 1.0 Issued June 26, 2006 

------~-r-7/~---------

Nauti!us Environmental Company Inc. 



CETIS Analytical Report 

Salmonid Enibryo Survival and Development Test 

Analysis ID: 08-4884-2210 

Analyzed: 12 May-16 16:47 

Batch ID: 

Start Date: 
02-8151-7168 

28 Apr-16 16:40 

Ending Date: 05 May-16 10:30 

Duration: 6d 18h 

Sample 10: 07-5438-7274 

Sample Date: 27 Apr-16 09:04 

Receive Date: 28 Apr-16 10:50 
Sample Age: 32h (8 'C) 

Linear Interpolation Options 

Endpoint: Proportion Normal 

Analysis: Linear Interpolation (ICPIN) 

Test Type: Development 

Protocol: EC/EPS 1/RM/28 

Species: Oncorhynchus mykiss 

Source: CampbeJ Lake 

Code: 

Material: 

Source: 
Station: 

2CF7094A 

Water Sample 

Teck Coal (TECK COAL) 

LC FRDSDC WS 2016-04-26 N 

Report Date: 

Test Code: 

12 May-1616:47 (p 1 of 2) 

16474e 1 01-7665-4010 

Nautilus Environmental 

CETIS Version: CETISv1.8. 7 

Official Results: Yes 

Analyst: Kania Lywe 

Diluent: Dechlorinated Tap Water 

Brine: 

Age: 

Client: Teck Coal 

Project: 

X Transform YTransform Seed Resamples Exp 95% CL Method 

Log(X+1) Linear 1220707 200 Yes Two-Point Interpolation 

Point Estimates 

level % 95% LCL 95% UCL TU 95% LCL 95% UCL 
EC5 >100 N/A N/A <1 NA NA 
EC10 >100 N/A N/A <1 NA NA 
EC15 >100 N/A N/A <1 NA NA 
EC20 >100 N/A N/A <1 NA NA 
EC25 >100 N/A N/A <1 NA NA 

EC40 >100 N/A N/A <1 NA NA 
EC50 >100 N/A N/A <1 NA NA 

Proportion Normal Summary Calculated Variate(A/B) 

C~% Control Type Count Mean Min Max Std Err Std Dev CV% %Effect A B 
0 Negative Control 4 0.8833 0.7667 0.9667 0.0441 0.08819 9.98% 0.0% 106 120 
6.25 4 0.875 0.8333 0.9 0.01596 0.03191 3.65% 0.94% 105 120 
12.5 4 0.9 0.8667 0.9333 0.01925 0.03849 4.28% ~1.89% 108 120 
25 4 0.8833 0.8667 0.9 0.009623 0.01925 2.18% 0.0% 106 120 
50 4 0.8833 0.8333 0.9 0.01667 0.03333 3.77% 0.0% 106 120 
100 4 0.85 0.8 0.9 0.02152 0.04303 5.06% 3.77% 102 120 

Proportion Normal Detail 

C~% Control Type Rep 1 Rep 2 Rep3 Rep4 
0 Negative Control 0.7667 0.8667 0.9333 0.9667 
6.25 0.9 0.8333 0.8667 0.9 
12.5 0.9333 0.8667 0.9333 0.8667 

25 0.8667 0.8667 0.9 0.9 
50 0.9 0.8333 0.9 0.9 
100 0.8667 0.8333 0.8 0.9 

Proportion Normal Binomials 

C-% Control Type Rep 1 Rep 2 Rep 3 Rep4 
0 Negative Control 23/30 26/30 28/30 29/30 
6.25 27/30 25/30 26/30 27/30 
12.5 28/30 26/30 28/30 26/30 
25 26/30 26/30 27/30 27/30 
50 27/30 25/30 27/30 27/30 
100 26/30 25/30 24/30 27/30 

000-469-187-2 CETISTM v1.8.7.16 Analyst:. __ _ QA: 



CETIS Analytical Report 

Salmonid Embryo Survival and Development Test 

Analysis 10: 08-4884-2210 
Analyzed: 12 May-1616:47 

Graphics 

'·' 
0.0 

,, 

000-469-187-2 

Endpoint: Proportion Normal 

Analysis: Linear Interpolation (!CPIN} 

• 

CETIS'M v1.8.7.16 

Report Date: 

Test Code: 

12 May-1616:47 (p 2 of 2) 

16474e 1 01-7665-4010 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: __ _ 



Rainbow Trout Embryo Summary Sheet 

Client: ---'~:::.el::."-______ _ 

Work Order No.: _ _,t6"-''t'-'~--'4-_____ _ 

Sample Information: 

Sample ID: 
Sample Date: 
Date Received: 
Sample Volume: 

Dilution Water: 

lC.. \JWS WS :WI!,- D4-Zb IJ 
1'\(l{ 24' /{I, 

Start Date/Time: IV nllo e (b'tol-- ' 

Test Species: Oncorhynchus mykiss 

Type: 
Hardness (mg/L CaC03): 

Dechlorinated Tap Water 
w 

Alkalinity (mg/L CaC03): s 

Test Organism Information: 

Batch No.: 
Source: 
Loading Density: 

\e<t'> \<0\.'-1" 'f<«"" (~.,q\.ev\ ~~ 
,.,.,; li)ll 

SDS Reference Toxicant Results: 

Reference Toxicant ID: 
Stock Solution ID: 
Date Initiated: 
7-d EC50 (95% CL): 

Number of male broodstock used: __c.4 __ 
Number of female brood stock used:____:'\..__ 

Reference Toxicant Mean and Ran"'g"'e-'-: __ l.f...:.·...:.l...:(=-2--'-l_-_g_._-v:..)_M9J...J.!'IL-"-'-'S\l:.:.:S __ 
Reference Toxicant CV (%): lfl) 

Test Results: Sample ID 
U:. DlDS hi:S ).O!b Ol\ -:l.b N 

EC25 % (v/v) (95% CL) ">f()i:) 
EC50 % (v/v) (95% CL) >roo 

Reviewed by: Date reviewed: __ ...!,fw,.z_l-z..::."p/i!oe____ 
I I 

Issued: July 8, 2015; Ver. 1.1 Nautilus Environmental Company Inc. 



Client: 
Sample ID: 
Work Order#: 

(o.L_5 
Concentration 

1--S 
Concentration 

{oO 
Concentration 

7-d Chronic Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

Start Date & Time: ~ ?#;£ <!2 I~ 
Stop Date & Time: ~ ;! 1 t:. t04S\... 

Test Species: Oncorhynes myki6s 

Thermometer: tzMP- ?:. DO meter: i) c - \ I 3 pH meter: pH -1/l, Conductivity meter: C- \ /3 
Control 

I Hardness* lO 
.I Alkalinitv* s 
• mg/L as CaC03 

Sample Description: 

Comments: 

Version 1.1 Issued May 22, 2015 

lW {>1/V) 

lO 
b 

Analysts: 'l~l, 1\W\l 1 l<t.-

Reviewed by: _ __:::J;c{j(j_=-=-----,c----c,...,..,
Date reviewed: _..Jkc.... :c«'1=-t_.:::Q;,_-+/+/ b!£.__ - ' I, 

Nautilus Environmental Company Inc. 



Client: 
Sample ID: 

Work Order#: 

Concentration 

(•!, ~~~) 

r<~>""'"" \ 

(o. 'l . .S, 

1_1..·5 

1.-_5 

c,o 

J~o 

Tech Initials 

Comments: 

.L Embryo Toxicity Test 
Daily Mortality 

\ e c.,\.( Start Date & Time: ~ 1-?( 1 (. (! lt4\lk 
...;L=...::CL~_De::._:C-"'t>"'-S""-.:cw"'-5-'2:::~o:::~c..-4J::..'t-ll 1J Stop Date & Time: fl't::';? ~ j;,J. (!" t045h 

lb41\J; Test Species: Oncorhynch(As my/iss 

Rep Day of Test. No. of Mortalities Total 
Total Total No. Total 

Dead 
Undeveloped Embryo Exposed 1 2 3 4 5 6 7 Eggs 

1 0 D D 0 0 (} ! 1 'f) 'ZP[ :\.1> 
2 () I f) I 2.. I z.::t ~{) 

3 Q 0 2... 0 .2.. I 11- 3'D 
4 I 0 I 0 2... 2..- 2G 10 
1 0 0 I ' z j L 2-S )\) 

2 '1 Q \ I 2 I :21- 30 
3 I 7. 1 b 0 ;;l4 :so 
4 I D "1- 7, I 2_(, 3.'D 
1 ; I \ '2 ~ 0 :;2(, 30 

I 
' 

2 I 0 0 I "1 l 2{;, 10 
3 ! 0 ZJ \ ·u i ;1-- ;z.:;r 30 
4 I '1.. 0 3 s tJ ~5 3'0 

1 0 tJ 0 tJ i '21-'l ~0 
2 -vo 2.. I ?, '() 11, t.'\~ 
3 I .1 l c; {) % 3\ 
4 ' 0 v I I I .2 'J'f 30 
1 0 1>-P3 \ 4 \ ;2.5 Jo 
2 '2- v 

I ~ '2_ -7.5 .30 
3 v I 0 f 0 I ;:)._ .J-1- 3C 
4 I I 

f) I 1! 0 2 2.._ 2Q 30 
1 0 \\ z.. '1....- .1:.. b 0 ;llf J,Q 

2 \i 0 I z_ 3 6 28 3\ 
3 I ll I 0 0 1 I 0 28 J._q 

4 v .-.:) ' ,/ J.l 2..- 0 I '1, I 2f, 30 
1 
2 
3 
4 
1 
2 
3 
4 

Vi... /),.., "' ~ ~ \<L \Q_ Itt.. 'tv ¥\.- Ill 

I 

Reviewed by: (1('1;.._. 

Version 1 ,0 Issued June 26, 2006 

Date reviewed: ---'-'1...:..;..~---"'U'-!1'--I"":h ______ _ 
Nautilus Environmental Company Inc. 



CETIS Analytical Report Report Date: 25 May-1616:23 (p 1 of 2) 

16474d 119-8645-8323 Test Code: 

Salmonid Embryo Survival and Development Test Nautilus Environmental 

Analysis ID: 14-5561-1206 
Analyzed: 25 May-16 16:22 

Batch ID: 

Start Date: 

01-1756-9548 

28 Apr-16 16:40 

Ending Date: 05 May-16 10:45 

Duration: 6d 18h 

Sample ID: 13-8345-2068 

Sample Date: 27 Apr-16 07:58 

Receive Date: 28 Apr-1610:50 

Sam pie Age: 33h (6 oq 

Linear Interpolation Options 

X Transform Y Transform 
Log(X+1) Linear 

Point Estimates 

Level % 95% LCL 

EC5 >100 N/A 
EC10 >100 N/A 
EC15 >100 N/A 
EC20 >100 N/A 
EC25 >100 NIA 
EC40 >100 N/A 
EC50 >100 N/A 

Proportion Normal Summary 

C-% Control Type 
0 Negative Control 
6.25 
12.5 

25 
50 
100 

Proportion Normal Detail 

C~% Control Type 
0 Negative Control 
6.25 

12.5 

25 

50 

100 

Proportion Normal Binomials 

C-% Control Type 

Endpoint: Proportion Normal CETIS Version: CETISv1.8.7 

Analysis: Linear Interpolation (ICPIN) Official Results: Yes 

Test Type: Development Analyst: Kania Lywe 

Protocol: EC/EPS 1/RM/28 Diluent: Dechlorinated Tap Water 

Species: Oncorhynchus mykiss Brine: 

Source: Campbel Lake Age: 

Code: 5275CDA4 Client: Teck Coal 

Material: Water Sample Project: 

Source: leek Coal (TECK COAL) 

Station: LC DCDS WS 2016-04-26 N 

Seed Resamples Exp 95% CL Method 

297288 200 Yes Two~Point Interpolation 

95% UCL TU 95% LCL 95% UCL 

N/A <1 NA NA 

NIA <1 NA NA 

NIA <1 NA NA 
NIA <1 NA NA 
NIA <1 NA NA 
NIA <1 NA NA 
NIA <1 NA NA 

Calculated Variate(AIB) 

Count Mean Min Max Std Err Std Dev CV% %Effect A 

4 0.9083 0.8667 0.9667 0.02097 0.04194 4.62% 0.0% 109 

4 0.85 0.8 0.9 0.02152 0.04303 5.06% 6.42% 102 

4 0.8667 0.8333 0.9 0.01361 0.02722 3.14% 4.59% 104 

4 0.9005 0.8387 0.9667 0.02616 0.05232 5.81% 0.86% 108 

4 0.8583 0.8333 0.9 0.01596 0.03191 3.72% 5.51% 103 

4 0.8839 0.8 0.9655 0.03461 0.06921 7.83% 2.7% 106 

Rep 1 Rep2 Rep 3 Rep4 

0.9667 0.9 0.9 0.8667 

0.8333 0.9 0.8 0.8667 

0.8667 0.8667 0.9 0.8333 

0.9667 0.8966 0.8387 0.9 

0.8333 0.8333 0.9 0.8667 

0.8 0.9032 0.9655 0.8667 

Rep 1 Rep2 Rep 3 Rep4 
0 Negative Control 29/30 27/30 27130 26130 
6.25 25/30 27130 24130 26130 
12.5 26130 26130 27/30 25/30 
25 29130 26/29 26/31 27/30 
50 25130 25130 27130 26130 
100 24/30 28/31 28129 26130 

000-469-187-1 CETIS'M v1.8.7.16 Analysl: __ _ 

B 

120 

120 
120 

120 

120 
120 

QA: 



CETIS Analytical Report 

Salmonid Embryo Survival and Development Test 

Analysis 10: 14-5561-1206 
Analyzed: 25 May-1616:22 

Graphics 

000-469-187-1 

Endpoint: Proportion Normal 
Analysis: Linear Interpolation (ICPIN) 

,. 

CETIS'" v1.8.7.16 

Report Date: 

Test Code: 

25 May-1616:23 (p 2 of 2) 

16474d 119-8645-8323 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: __ _ QA: 



Rainbow Trout Embryo Summary Sheet 

Client: Start Date/Time: I')R~~Il& I? 1b't1lk-

Work Order No.: Test Species: Oncorhynchus mykiss 

Sample Information: 

Sample ID: L.L_ LC.S .. w.> -Jol~·Oi\ -lS All 
Sample Date: tl¥ :2--:j /{!:; 
Date Received: 
Sample Volume: 

Dilution Water: 

Type: 
Hardness (mg/L CaC03): 

Alkalinity (mg/L CaC03): 

Test Organism Information: 

Batch No.: 

Dechlorinated Tap Water 
I!() 

s 

Source: 
()L\1£[(:, 

'\«d.'> \lllvk fufW' lQ.""9'ba\ llA"'-i 
\<\~£ ':1 H .... 

Number of male broodstock used: '1j' 
Loading Density: Number of female broodstock used: __.:'14---

SDS Reference Toxicant Results: 

Reference Toxicant ID: '2.1t;cgli-
Stock Solution ID: ....:\:..:~=::c'O~>:.'>'----------
Date Initiated: f1w }-81112 
7-d EC50 (95% CL): S"-5 (<;-o- S·g )<"'")ll S:V) 

Reference Toxicant Mean and Range: l\:·\ (J.-\- f o') 'ytjlL S'DS 
Reference Toxicant CV (%): 4:o ' 

Test Results: Sample ID 
(.~_l(,.S_VJ$_ 2C\b[ Olf-.25 fiJ 

I EC25 % (v/v) (95% Cll >100' 
I EC50 % (v/v) (95% CL) > 1<00 

Reviewed by: Date reviewed: --~-1--t.S-f.J..:.:I f.::._ __ 

Issued: July 8, 2015; Ver. 1.1 Nautilus Environmental Company Inc. 



Client: 
SampleiD: 
Work Order#: 

(o:L-5 
Concentration 

1-S 
Concentration 

IoO 
Concentration 

7-d Chronic Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

Teck Start Date & Time: ~ '#-!{, e (b40k 
Stop Date & Time: ~ ;J 1 (, @ llO"""-

Test Species: Oncorhync~ mykifs 

Thermometer: tz~ DO meter: Do ~ \ I 3> pH meter: pH -I f So Conductivity meter: C -I f 3 

Hardness* 
Alkalinity* 

* mg/L as CaC03 

Sample Description: 

Comments: 

Version 1.11ssued May 22,2015 

Analysts: 

Reviewed by: --';d'-]'7":-'--;:6-:--;;-r-h' ~~
Date reviewed: -'-M-'-=-o.ff-iJ"-"--;/1-ll,..!az__ 

Nautilus Environmental Company Inc. 



Client: 
Sample ID: 
Work Order#: 

Concentration 

{"I~ ~\,i') 
c~"fto \ 

_(a. 'l..S 

\L.C, 

'1.)') 

So 

leo 

Tech Initials 

Comments: 

Reviewed by: 

Embryo Toxicity Test 
Daily Mortality 

L (__ u:..,_s. -WS - J.O{b -o(\-2S_w 

lbl\ 1-4 

Start Date & Time: ~ ~ 1 (. 

Stop Date & Time: ~ ;! ;). 
Test Species: Oncorhync fi myRiss · 

Rep Day of Test- No. of Mortalities Total 
Total Total No. 

Dead 
Undeveloped Embryo 1 2 3 4 5 6 7 Eggs 

1 0 0 D 0 I 'k \ \.\- 0 2.b 
2 '0 I) u I \ 1 2.8 
3 l 0 1. "1, s 0 2S 
4 Q I I \ 3 tl 2.-::j. 
1 I I {, 0 3 I :;J.k 
2 v 0 ~ 0 1, I 2h 
3 n c c 0 6 J.i) 
4 '0 .:t \ 4- () 2b 
1 I D () I ~ 21 
2 0 I {) I 0 2''\ 
3 ' 0 ·'V \ 

. 3 2. 25 
4 '0 ?, n } I ::lb 
1 

' n 4' l. b I :;L.} 
2 I ~ 0 1 I 28 
3 I '2/ li) 1 '0 21' 
4 D v \ 3 ?- 25 
1 I <)... l I '+ 2 :;L4-
2 I :'.J. C) I ~ 1T 
3 Q IV ,Q '). 2 2b 
4 I 'l.. !)/ \ s I .:Llt 
1 ,__ I .f) > \ 2b 
2 tl '3 't I 2S 
3 I w I t. 2 "::). '0 ::22> 
4 .u J .Jl 7... ~> (]/ <. q '() 21 
1 
2 
3 
4 
1 
2 
3 
4 

\£\... A--a "' ~ '({_ \tv fA... \4.. '((._ ttV 

Total 
Exposed 

:su 
30 
31.) 

:su 
2.0 
'.1.0 
J.o 
J.o 
:l.'\ 
l,o 

:w 
30 
">0 
30 
jv 

30 
3o 
30 
3o 
'10 
:>0 

J.o 
:!,I) 

30 

!LV 

Date reviewed: ------'~'--'-+-'1-=~'--f-.J/ (2:~'------
Version 1.0 Issued June 26,2006 

r I 
Nautilus Environmental Company Inc. 



CETIS Analytical Report 

Salmonid Embryo Survival and Development Test 

Analysis ID: 08-6409-1543 

Analyzed: 12 May-1616:29 

Batch 10: 12-6912-3480 

Start Date: 28 Apr-1616:40 

Ending Date: 05 May-1611:00 

Duration: 6d 18h 

Sample ID: 18-5443-1080 

Sample Date: 27 Apr-16 06:50 

Receive Date: 28 Apr-1610:50 
Sample Age: 34h (6.6 'C) 

Linear Interpolation Options 

Endpoint: Proportion Normal 

Analysis: Linear Interpolation (ICPIN) 

Test Type: Development 

Protocol: EC/EPS 1/RM/28 

Species: Oncorhynchus mykiss 

Source: Campbe! Lake 

Code: 6E885F68 

Material: Water Sample 

Source: Teck Coal (TECK COAL) 

Station: LC_LC5_WS_2016-04-25 N 

Report Date: 

Test Code: 

12 May-16 16:30 (p 1 of 2) 

16474a I 08-0284-5081 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Kania Lywe 

Diluent: Dechlorinated Tap Water 

Brine: 

Age: 

Client: Teck Coal 

Project: 

X Transform Y Transform Seed Resamples Exp 95% CL Method 
Log(X+1) Linear 1621035 200 Yes Two-Point Interpolation 

Point Estimates 

Level % 95% LCL 95% UCL TU 95% LCL 95% UCL 

EC5 39.97 N/A 101.6 2.502 0.9838 NA 
EC10 86.1 6.998 N/A 1.161 NA 14.29 
EC15 >100 N/A N/A <1 NA NA 
EC20 >100 N/A N/A <1 NA NA 
EC25 >100 N/A N/A <1 NA NA 
EC40 >100 N/A N/A <1 NA NA 
EC50 >100 N/A N/A <1 NA NA 

Proportion Normal Summary Calculated Variate(AIB) 

C~% Control Type Count Mean Min Max Std Err Sid Dev CV% %Effect A B 
0 Negative Control 4 0.8833 0.8333 0.9333 0.02152 0.04303 4.87% 0.0% 106 120 
6.25 4 0.9 0.8667 0.03333 0.06667 7.41% -1.89% 108 120 
12.5 4 0.8908 0.8333 0.9667 0.02839 0.05679 6.38% ·0.85% 106 119 
25 4 0.8583 0.7667 0.9333 0.03696 0.07391 8.61% 2.83% 103 120 
50 4 0.8417 0.8 0.9 0.025 0.05 5.94% 4.72% 101 120 
100 4 0.7917 0.7 0.8667 0.03696 0.07391 9.34% 10.38% 95 120 

Proportion Normal Detail 

Cw% Control Type Rep 1 Rep2 Rep 3 Rep4 
0 Negative Control 0.8667 0.9333 0.8333 0.9 
6.25 0.8667 0.8667 1 0.8667 
12.5 0.8966 0.9667 0.8333 0.8667 
25 0.7667 0.9333 0.9 0.8333 
50 0.8 0.9 0.8667 0.8 
100 0.8667 0.8333 0.7667 0.7 

Proportion Normal Binomials 

C·% Control Type Rep 1 Rep2 Rep 3 Rep4 
0 Negative Control 26/30 28/30 25/30 27/30 
6.25 26/30 26/30 30/30 26/30 
12.5 26/29 29/30 25/30 26/30 
25 23/30 28/30 27/30 25/30 
50 24/30 27/30 26/30 24/30 
100 26/30 25/30 23/30 21/30 

000-469-187-2 CETIS" v1.8.7.16 Analyst:. __ _ 



CETIS Analytical Report 

Salmonid Embryo Survival and Development Test 

Analysis 10: 08-6409-1543 
Analyzed: 12 May-16 16:29 

Graphics 

Endpoint: Proportion Normal 

Analysis: Linear Interpolation (ICPIN) 

... r----------

... 

'' 

0.0 

'" 

000-469-187-2 CETIS'M v1.8.7.16 

Report Date: 

Test Code: 

12 May-1616:30 (p 2 of 2) 

164 7 4a 1 08-0284-5081 

Nautilus Environmental 

CETIS Version: CETISv1.8. 7 
Official Results: Yes 

Analyst:. __ _ 



Rainbow Trout Embryo Summary Sheet 

Client: -"-~-------- Start Date/Time: ~u ilk rl it @lA · 

Work Order No.: !61.\.1-1-1: 
~~~------

Test Species: Oncorhynchus mykiss 

Sample Information: 

Sample ID: lCWTJ:-OIA'i _ WS- ':11llb04H_ N 
Sample Date: P,Q'[ 2:'1-l(b 
Date Received: 
Sample Volume: 

Dilution Water: 

Type: 
Hardness (mg/L CaC03): 

Alkalinity (mg/L CaC03): 

Test Organism Information: 

Batch No.: 

Dechlorinated Tap Water 
lO 
5 

Source: \Qct) ~~ \«•·"' fl:oc\N\~f£1.1 tv-~) 
I-\3S 5iL 

Number of male broodstock used: -'-~'---
Loading Density: Number of female broodstock used: 4 

SDS Reference Toxicant Results: 

Reference Toxicant ID: _.!:.llfl::::e-:.::5''+..:... ---------

Stock Solution ID: IS"So 
Date Initiated: I'!JI•?.S i[c, 
7-d EC50 (95% CL): 5-S (<;. D -<:;-& )•:NJlL S\l5 

\0(. 

Reference Toxicant Mean and Range: 2lt·\ (J-i _g. o )IW')iL >"515 
Reference Toxicant CV (%): ___ 4,_,o:..._ ________ _ 

Test Results: Sample ID 
lL W!f. D\..\1 _IN:>_ 1Dlbll'\2"l 1\] 

I EC25 % (v/v) (95% CL) k.\ (3&·>-eo-s) 
I EC50 % (v/v) (95% CL) LOOl~>·S-\oO) 

Reviewed by: Date reviewed: ....-:.h--'-""ru.z+--='~:o::.s-1-/t""Jo"----
1 I 

Issued: July B. 2015; Ver. 1.1 Nautilus Environmental Company Inc. 



I 
I 

Client: 
Sample ID: 
Work Order #: 

(Q.2-_S 
Concentration 

1--S 
Concentration 

too 
Concentration 

7-d Chronic Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

leek 
Lt-W\'f-A)J .. \ INS J.ol~D4:Z'l- f\) 

lb!HY 

Start Date & Time: ht,.:\ I 21\ 2-oi fo @ iblfo~ 
Stop Date & Time: Mo.,J c; . -z-o 16 e IllS\, 

Test Species: Oncorhynbhus m~kiss 

Thermometer: ·fe .. ,o- --:; DO meter: \) 0 - i r '<;, pH meter: r H -I l > Conductivity meter: & I l_s 
Control 

Hardness* w 
Alkali~* s 

* mg/L as CaC03 

Sample Description: 

Comments: 

Version 1.11ssued May 22,2015 

tw 7-bilv\ 
t04-c 

]')1. 

Analysts: 

Reviewed by: ~¥--~~"'-~=++r-
Date reviewed: __Jkc__:~::;~l'--"'fJ--172'fJo::__ 

Nautilus Environmental Company Inc. 



Client: 
Sample ID: 
Work Order #: 

Concentration 

('t., v\\l \ 
G:,t,il<, \ 

f., 1.-'S -

\"Lc<, 
~ 

'VJ 

so 

~rv 

Tech Initials 

Comments: 

Reviewed by: 

Embryo Toxicity Test 
Daily Mortality 

Lc w tF _ou_., _w; __ 1~>tb ct.p.:r _N 

ib 4-1-4 

Start Date & Time: Ap.-:1 \ 216, 2-oHo €! [/;ifok 
Stop Date & Time: fv'\MS'ilb e t\\S"'-

Test Species: Oncorhynchus mykiss 

Rep Day of Test· No. of Mortalities Total 
Total Total No. Total 

Dead 
1 2 3 4 5 6 7 Eggs 

Undeveloped Embryo Exposed 

1 0 u 0 v I iL"";<5t I -z...- "Z..-- 1..b :w 
2 -o 0 l ~kt;:] 0 'L- 1:1 't.fJ ~0 

3 f) 0 0 il0.)}-{ I I v '2-'1 10 
4 I I l d.-- "!._ :r I 22- :Stl 
1 0 I "'3 () 0 L\ l ).1, '13 
2 I (I 11- \. (,. -o 24-~"-- }O 
3 I D ~"--t 2 i 1.\- 0 2_(, 30 
4 0 0 0 'L ?.. -o 2S ¥-'--~l-:t 
1 0 0 1 b I 2 21- "30 
2 \ "'L I I. s I J.LI: :l.v 
3 0 I -; i s ~ ::;_:z__ 30 
4 I 0 'I· 0 s 0 :1.4 2'-j 
1 ! 2 I I Cj 2 23 30 
2 I 3 :l- 0 !., 0 2) 2"1 
3 0 ~ _i,.l><; 0 ~ -o 2"2-- 30 
4 ' I l 0 I ) \ 2b :so 
1 q. l 3 \ "\ 0 l\ 10 
2 f) u 0 .,__ :L 1, .lS '!>0 

3 ~'--~!, '2.. '+ ' to 2. ill 30 
4 0 I 2: \ 4 J__ 2S 3i 
1 I 0 lli I) z 10 6 l'-1- :)\) 

2 l 0 1 1 z. (, ~ Jh 30 
3 jJ 'j 2 ':\- () "/. Lli s 10 13 
4 -...Y ''I 

' v I u I Ll- 4- \'I 30 
1 
2 
3 
4 
1 
2 
3 
4 

ft. If)... 
"'" ~ V-i... ~ R ~'L- R..- \Ll. ~ 

Date reviewed: ____ A_,-+_1-4_---1/-'-1_0 ____ _ 

Vers·lon 1.0 Issued June 26, 2006 Nautilus EnviLnmental Company Inc. 



CETIS Analytical Report Report Date: 

Test Code: 

12 May-1616:51 (p 1 of 3) 

164 7 41 1 14-5450-3640 

Salmonid Embryo Survival and Development Test Nautilus Environmental 

Analysis 10: 00-7509-8675 

Analyzed: 12 May-1616:51 

Batch 10: 15-7260-3829 

Start Date: 28 Apr-1616:40 

Ending Date: 05 May-1611:15 

Duration: 6d 19h 

Sample 10: 05-4497-8051 

Sample Date: 27 Apr-16 09:00 

Receive Date: 28 Apr-1610:50 

Sample Age: 32h (1 0.2 °C) 

Linear Regression Options 

Endpoint: 

Analysis: 

Test Type: 

Protocol: 
Species: 

Source: 

Code: 
Material: 

Source: 
Station: 

Proportion Normal 

Linear Regression (MLE) 

Development 

EC/EPS 1/RM/28 

Oncorhynchus mykiss 

Campbel Lake 

207BB483 

Water Sample 

Teck Coal (TECK COAL) 

LC_WTF _OUT_WS_20160427_N 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Kania Lywe 

Diluent: Dechlorinated Tap Water 

Brine: 

Age: 

Client: Teck Coal 

Project: 

Model Function Threshold Option Threshold Optimized Pooled Het Corr Weighted 

Log-Gompertz (log(-log(1-P)-A+B•Iog(X)] Control Th~eshold 0.125 Yes No No Yes 

Regression Summary 

lters LL AICc BIC Mu Sigma Adj R2 F Stat Critical P~Value Decision(a:S%) 

14 -367.3 741.8 744.1 2.161 0.6709 0.1148 3.16 0.9503 Non-Significant Lack of Fit 

Point Estimates 

Level % 95% LCL 95% UCL TU 95% LCL 95% UCL 

EC5 21.55 3.214 37.2 4.641 2.688 31.11 
EC10 34.2 9.193 50.52 2.924 1.98 10.88 
EC15 45.16 17.2 61.12 2.215 1.636 5.814 
EC20 55.34 26.99 70.79 1.807 1.413 3.705 
EC25 65.14 38.32 80.51 1.535 1.242 2.61 
EC40 94.14 74;87 121.6 1.062 0.8223 1.336 
EC50 ~i()O 93.79 

~'- 1J21l:!;D 0.8733 0.5794 1.066 

Regression Parameters 

Parameter Estimate Std Error 95% LCL 95% UCL t Stat P-Value Decision(a:S%) 

Threshold 0.143 0.02302 0.09787 0.1881 6.212 <0.0001 Significant Parameter 
Slope 3.589 1.035 1.561 5.617 3.468 0.0023 Significant Parameter 
Intercept -7.756 1.979 -11.63 -3.878 -3.92 0.0008 Significant Parameter 

ANOVA Table 

Source Sum Squares Mean Square OF F Stat P~Value Decision{a:S%) 
Model 66.56597 66.56597 1 48.89 <0.0001 Significant 
Lack of Fit 0.536611 0.178871 3 0.1148 0.9503 Non-Significant 
Pure Error 28.05504 1.558613 18 
Residual 28.59165 1.361507 21 

Residual Analysis 

Attribute Method Test Stat Critical P-Value Decision{a:S%) 
Goodness-of-Fit Pearson Chi-Sq GOF 28.59 32.67 0.1242 Non~Significant Heterogenity 

Likelihood Ratio GOF 29.77 32.67 0.0967 Non-Significant Heterogenity 
Variances Bartlett Equality of Variance 2.482 11.07 0.7792 Equal Variances 

Mod Levene Equality of Variance 0.5836 2.773 0.7123 Equal Variances 
Distribution Shapiro-Wilk W Normality 0.9634 0.9169 0.5102 Normal Distribution 

Anderson-Darling A2 Normality 0.2842 2.492 0.6604 Normal Distribution 

000-469-187-2 CETIS'" v1.8.7.16 Analyst: __ _ 
QA: ~zr/IJ 



CETIS Analytical Report 

Salmonid Embryo Survival and Development Test 

Analysis 10: 00-7509-8675 Endpoint: Proportion Normal 
Analyzed: 12 May-1616:51 Analysis: Linear Regression (MLE) 

Report Date: 

Test Code: 

12 May-16 16:51 (p 2 of 3) 
164741114-5450-3640 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Proportion Normal Summary Calculated Variate(AIB) 

CR% Control Type Count Mean Min Max Std Err Std Dev CV% %Effect A B 
0 Negative Control 4 0.875 0.7333 0.9667 0.05159 0.1032 11.79% 0.0% 105 120 
6.25 4 0.8535 0.8 0.9259 0.02785 0.05571 6.53% 2.46% 98 115 
12.5 4 0.8152 0.7333 0.9 0.03449 0.06899 8.46% 6.83% 97 119 
25 4 0.7899 0.7333 0.8667 0.02835 0.05669 7.18% 9.72% 94 119 
50 4 0.7349 0.6 0.8333 0.0534 0.1068 14.53% 16.01% 89 121 
100 4 0.4841 0.303 0.6333 0.06939 0.1388 28.67% 44.68% 59 123 

Proportion Normal Detail 

C~% Control Type Rep 1 Rep 2 Rep 3 Rep 4 
0 Negative Control 0.8667 0.9333 0.9667 0.7333 
6.25 0.8214 0.8 0.8667 0.9259 
12.5 0.9 0.8 0.7333 0.8276 
25 0.7667 0.7931 0.7333 0.8667 
50 0.7 0.8333 0.6 0.8065 
100 0.4667 0.5333 0.303 0.6333 

Proportion Normal Binomials 

C-% Control Type Rep 1 Rep2 Rep 3 Rep4 
0 Negative Control 26/30 28/30 29/30 22/30 
6.25 23/28 24/30 26/30 25/27 
12.5 27/30 24/30 22/30 24/29 
25 23/30 23/29 22/30 26/30 
50 21/30 25/30 18/30 25/31 
100 14/30 16/30 10/33 19/30 

000-469-187-2 CETIS'M v1.8.7.16 Analyst: __ _ 



CETIS Analytical Report 

Salmonid Embryo Survival and Development Test 

Analysis 10: 

Analyzed: 
00-7509-8675 

12 May-16 16:51 
Endpoint: Proportion Normal 

Analysis: Linear Regression (MLE} 

Report Date: 

Test Code: 

12 May-16 16:51 (p 3 of 3) 

164 7 4! 1 14-5450-3640 

Nautilus Environmental 

CETIS Version: CET1Sv1.8.7 

Official Results: Yes 

Graphics Lo9-Gompertz [I09(-Iog(1-P)=A+B"Iog(X)] 
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Client: Tec'4-

W.O.#: W·\1S Hardness and Alkalinity Datasheet 

Alkalinity Hardness 

Volume of 
Sample (mL) 0.02N (mL) of 0.02N Sample 0.01M Total 
Volume HCUH2S04 HCUH2S04 Total Alkalinity Volume EDTA Hardness 

Sample ID Sample Date (mL) used to pH 4.5 used to pH 4.2 (mg/LCaC03) (mL) Used (mL) (mg/L CaC03) Technician 

CtH_~'J....-WS_l.o(b ... Avn.S lll? c:;o 1--\ ~) 118 5o b·B Ls6 s:; 
ot.\_~- N 

~\o\ 1\iJ-:-tSI(b teo 0..6 0·1- s tOo \· 0 1_011{.. \L(_ 
--- - ---------------------

Notes: 

Reviewed by: d~ Date Reviewed: b~ '7!:c /f}o 
I 

Version 1.0 Issued June 26, 2006 Nautilus Environmental 



Client: i~ 

W.O.#: \(;,1.\.~~ Hardness and Alkalinity Datasheet 

Alkalinity Hardness 

Volume of 
Sample (ml) 0.02N (ml) of 0.02N Sample 0.01M Total 
Volume HCUH2S04 HCUH2S04 Total Alkalinity Volume EDTA Hardness 

Sample ID Sample Date (ml) used to pH 4.5 used to pH 4.2 (mg/LCaC03) (ml) Used (ml) (mg/L CaC03) Technician 

l(,_\.cQSSLCC:-~ A~~rt&flr., S'0 g, \ g. 2. lb'O S"'\) \4' \ 1..82- ¥<.. 

lL\K i ' "·'1 (),t) \(b b·2. IJ..4 
LC 1'=-RD<;O C: 9cO ~\IL Z·l IS8 14-· i 2.$J.. 

K- DGO'> ~-4 y..s 8h 5'·2 W4-
LC_Lt5 ,y :rcq £•0 ISL <.,)/ l3 Ll 2b3 
LeW\~ v 5D "~' e 111 </() 3SL I C\(9 LO ·4: \040 . 'II 

1'Je d-.\,:,'1' ~( 1.8[[\o ·~too O·b b.Jr '':t.e-c; \Oil~"' \· 0 to~ t"- \"-

. 

Notes: ~ ~\.L JiiM\.uA W/ Ill- 1>\0 .e., [O~ ,. ----------------- ------ -----------------------.-

Reviewed by: vGt__ Date Reviewed: /fi.aJ ?..o/10 

Version 1.0 Issued June 26, 2006 Nautilus Environmental 



 

APPENDIX C – Lemna minor Toxicity Test Data 



Lemna minor Summary Sheet 

Client: 

Work Order No.: 

Sample Information: 

Sample ID: 

Sample Date: 

LC_ LC:DSSLCC _INS_ 20lb-Ol\- -2S- N 

Apr\ I ~q. f !\o 

Date Received: 

Sample Volume: 

Test Organism Information: 

Culture Date: 

Age of culture (Day O): 

>8X growth in APHA?: 

KCI Reference Toxicant Results: 

Reference Toxicant ID: lm 132 

Date Initiated: 

Ol\-'.2.0\b 

Start Date: A\'t'\\ :i.i , 20\\o 

Set up by: _J...;W1------~---

7-d No. of Fronds IC50 (95% CL): l\-:l-P.=t-S-S) 9/LKC\ 

7-d No. Fronds IC50 Reference Toxicant Mean (2 SD Range): l\.O (3 .:i -s -0) CV(%): _1_2 ___ _ 

9/LKC\ 

Number of Fronds Orv Weioht 

Test Results: IC25 %(v/v) (95% Cll 7 'H f q"t 

IC50 o/olvfv) 195% Cll "? q"l- "?qt 

Reviewed by: Date reviewed: _ _._ft_ll-111--i_,_t-+/-(_~ __ 

October 1, 2009; Ver. 1.2 Nautilus Environmental 



Client: 

Sample ID: 

Work Order No.: 

Culture Source: 

Test Culture Age: 

Light Intensity Range: 

Day 

Shelf Temp ('C) 

Initials 

Sample Characteristics: 

Temperature ('C) 

DO (mg/L) 

pH 

Conductivity (µS) 

Concentration 

°lo (\I /\I) 

Control 

l-S 

;?,.D 

b.l 

12-1 

J.4-. 2. 

4'6S 

q=j-

Initials 

Thermometer: 

Plant Growth Inhibition Toxicity Test 
Water Quality Measurements 

'l daljS 

0 1 

24. 0 21.\-. s 
"JIM '.JIN 

Initial Water Quality 

2c;. s 

2 

~\:'.> 

,4-

Temperature (°C} 

Day 0 Day7 

:i:::; . 0 .:is·o 

;<3.0 ::/S·D 

J?,.S :2S·O 

2.3 s :2.s-o 

:2\j..0 '.iS·D 

2.c;. 0 :l.S·O 

;l,c;. 0 2S·D 

:l.c; s :Z.S·D 

:Jv\J '.JW 

Setup by: _J_\_N __________ _ 

Test Date: A{'\'\\ 2'& 20lic 

Test Species: .=Lc=.em=na=m"-in"'o'-r ________ _ 

>BX Growth? (Y/N): '( ( t\S fro~c\'>\ 

Date Measured: Mf\\ ?.% • 20lb 

3 

"'1---:>t~ 

,..,. 

Aeration?: 

Nutrients 

added?1
: 

4 

Jtj.. s 
;)\'.! 

20 min 

5 

25,o 

~IL\ 

6 7 

;:)S . 0 ;i7 .o 
Jvv 01/J 

Adjusted Water Quality 

2S-S 

1 10 mL of each APHA stock (A,B and C) added to 970 mL sample. 

pH Conductivity (µS) 

Day O Day 7 Oh 

'l·?. 8· .l <£b3 

i·<1 s- 2... 'Sl:o 

'l · 0 !? ' 't '61>S 

?·O 8-~ qoo 

'i·O 8-~ C\30 

"&·O '\-3 ciii 

"6·0 °!-2- 1104-

'60 83 1 B2't 

::JIN l~ 0\N 

Cond. Meter: C • :2 pH meter: \'fl - L ---- ----- Light meter: J.}\ - l-. 
~--------

Sample Description: 

Comments: 

Reviewed: Date Reviewed: 

Version 1.5; Issued July 3, 2015 Nautilus Environmental Company lnc. 



Lemna minor Toxicity Test Data Sheet· 7-d Frond Counts 

Client: _T'-'Q:..;C;.:.K;__ ______ _ Start Date: Apr\ t :ii f lb 

Sample ID: LC. LCDS>L<--C: - w~ - 20\b - Ot\ - 1S-N 

Work Order#: _..::ltie;;Ll:.:'6e.:2=-----------

Termination Date:-'":M::C\"'l\'-S"---'-/--'l.:::b __________ _ 
Test set up by: _1::.:W:.::_ _____________ _ 

No. of fronds Abnormal Single Root Loss of 
Concentration Rep Chlorosis Necrosis Yellow size Gibbosity fronds destruction buoyancy Comments Initials 

Ofo (VfV) DayO Day 7 

A i;. 'bl\ Jl.N 
B b q2 

coMto\ c b ici 
D (, w 'BO "" 
A (, bO 
B (, G9 

\. s c (, (,3 

D f, G2 
A " qq 
B f, is 

3.D c b '1;0 
D (, '!:"!- . 

A b ';;'-\-
B f, (,'2_ 

G. I c b 92 
D (, 'i))_ 

A (, "19 
B (, =to 

\2. \ c b is 
D lo '10 . 

A b ii 
B (, ';;\ 

2l\. 1. c b ql\ 
D b "13 •V 

Comments: 

Reviewed by: dGv.- . Date Reviewed: ft O t'1/tfo 

Version 1.0 Issued June 26, 2006 Nautilus Environmental 



Lemna minor Toxicity Test Data Sheet· 7-d Frond Counts 

Client: leCK 
-'---'-'------------~ 

Start Date: April :n I lb 

Sample ID: LC- LC:DSSLCC - IN£ .. 20\\, - O'\ - ~t; -N Termination Date: Mo S i lb 
~~---------------Work Order#: \Gl\1\2 

~------------~ 
Test set up by: -'-J-'-1/\1'--------------

No. of fronds Abnormal Single Root Loss of 
Concentration Rep Chlorosis Necrosis Yellow 

size 
Gibbosity 

fronds destruction buoyancy Comments Initials 
O/o (VIV) Daya Day 7 

A c:, qs "JIN 
B (, 'lb 

l\ 'Ii "' c b ?O 
D (, "lb 
A (, {,2_ 

B {., '14- )( 

C\"'t c h =14-
D (, 'tb )( .. v 
A . 

B 
c 
D 
A 
B 
c 
D 
A 
B 
c 
D 
A 
B 
c 
D 

Comments: 

Reviewed by: ._j(o/l, Date Reviewed: ftai Z '1 //J::; 
I 

Version 1.0 Issued June 26, 2006 Nautilus Environmental 



7-d Lemna minor Weight Data Sheet 

Client: lecK Start Date: _;_A.::,:Pn;;· 1_::i::.::z;.._1_1b ____ _ 

Sample ID: LC_ LCDSS:LCC _ 11\l;. 20ib • OL\ -J<;_ N 

\GL\i:'l 

Termination Date: _.:..M:.::Q'-"\)_S_l-"lb'------

WO#: 

1 1.,.~~"'· :1. ·~r"'r·· i!t!J,'.3 •,,,,'', 
0/0 (Uf\J) LCC BiU\O 

A I \0\3. '60 

B d_ iOL\i · bl 
Colltroi c a 100?. IS 

D 4 1003. '63 

A s iD2b. ii.. 

B (, 100'! · \2 

i. c; c 1- 1011. "° 
D i 1013. 1'1 

A 9 10\b. :ill 

B 10 1010. '13 

3.D c H !OOQ·Slo 

D l2. 10\2. 2b 

A 13 qq4. S2 

B 1l\- '1'11·2'°\ 

6 . .1 c 1S iOO'i · D'6 

D lb !02:'.\·q'2 

A Fl ID2L\. 'l-b 

B 1'6 qqo. 61 

12. i c 1'1 C\i3.::;'J-

D '3:) qqi:; · lo 

A '.2\ 103<;. 4-b 

B ·22 1030. oq 

:14- .-2 c 2?, io2c,. 30 

D 2.l\- IOlb,S2 

A 03 iO\q. S2 

B '2h qqq.b2 

41;. s c 8- iOO"!. 'l;b 

D 2'l IOob. IS 

Comments: 

-Ii 14.. 1001 . S=t 

Reviewed by: 

Version 1.1 Issued May 29, 2015 

Balance ID: _ __;B:;a:,:l_--"1 ____ _ 

" ?! 
,, • ·,,,,,,')t,, 

\DIC\· iC\ ::JIN I :JIN 

10\t'l· 66 

IDD<j.02 

IOID· t=/-
1030. 9S 

1011. 1-5 

IDl'1 . 0\ 

1011 · l't 

1022 .2.3 

ID!b.'16 

10\b. \6 

ID\'ii- IC\ 

IDOD · 24; 

1001. bO 

1014-. sq 

1033-91-

1030.(,3 

qqc; . 4-b 

'AA. 31-

IODO· IS 

IOL\I . '9-2. 

I03b-13 

1032. 4-0 

1021. 'Vo 

I02b. S3 

IOOS · ji S"f ::JW 

IOI'>. 3i 

10\"2> . 2"!- ' 

* 22 . 1039 . qo 

11 31 . 10'22. '6\ 

Date Reviewed: A"''j l'f Uh -.!.....:.:..-11....:...:..;.c/ c.:::.._ __ 

Nautilus Environmental Company Inc. 



7-d Lemna minor Weight Data Sheet 

Client: 

Sample ID: 

WO#: 
LC- LC()5:<:;LCCW'.:.- 20\b-Olf-;<S_ N 

IGU.i2 

Start Date: .-:A.:..:r..:..nc:.I _:i_i-'-t -'\lo'-----

Termination Date: _;M;_0:::.'0"-S'--'-/ -'ib'------
Balance ID: _ __:B:..:a:::.l_--=l ____ _ 

~Ail!JWililW-·" .. ,.'" ~· ~.· ... i.· " '-~-'%£~,_:" ,, .. ' , "''i ---- "" 

O/o (VIV) LCC B\Ue 

A ;iq 10\\ 0 :li 10\b, iO CJlf'l I Ov\l 

(j=t 
B 30 IOOb, lo'T 10\\ 0 'l\ 

c 3\ IOl'f, b2 1022,'13 

D 3'2 IOIG 0 '0S 1021 ° 't't ' 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B . 

c 
D 

Comments: 

Reviewed by: Date Reviewed: /1c"1 2y ff.h 
--'---l-1-.l_/-p~--

Version 1, 1 Issued May 29, 2015 Nautilus Environmental Company Inc, 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 03-2124-8247 
Analyzed: 12 May-16 9:25 

Batch ID: 

Start Date: 

20-1540-1191 

28 Apr-16 

Ending Date: 05 May-16 

Duration: 7d Oh 

Sample ID: 12-8781-3119 

Sample Date: 27 Apr-16 08:18 

Receive Date: 28 Apr-1610:50 

Sample Age: 16h (8 °C) 

Linear Interpolation Options 

X Transform Y Transform 
Log(X+1) Linear 

Point Estimates 

Level % 95% LCL 

IC5 0.6654 0.2169 
IC10 52.3 NIA 
IC15 75.66 39.12 
IC20 >97 N/A 
IC25 >97 N/A 
IC40 >97 N/A 
IC50 >97 N/A 

Frond Count Summary 

C-o/o Control Type 

a Negative Control 
1.5 
3 
6.1 
12.1 
24.2 
48.5 
97 

Frond Count Detail 

C-0/o Control Type 

a Negative Control 
1.5 

3 

6.1 

12.1 

24.2 

48.5 

97 

000-469-187-1 

Endpoint: 

Analysis: 

Test Type: 

Protocol: 

Species: 
Source: 

Code: 

Material: 

Source: 
Station: 

Seed 

615481 

95% UCL TU 

89.54 150.3 
101.2 1.912 
N/A 1.322 
NIA <1.031 
N/A <1.031 
NIA <1.031 
N/A <1.031 

Count Mean 

4 80.25 
4 58.75 
4 76.75 
4 74 
4 70 
4 78 
4 80.75 
4 65.5 

Rep 1 Rep2 

78 86 

54 63 
73 79 

78 56 

73 64 

82 75 

89 70 

56 68 

Frond Count 
Linear Interpolation (ICPIN) 

Lemna Growth 
EC/EPS 1/RM/37 

Lemna minor 

CPCC#490 

4CC277FF 

Water Sample 
Teck Coal (TECK COAL) 

LC LCDSSLCC WS 2016-04-25 N 

Report Date: 

Test Code: 

12 May-16 09:39 (p 1 of 2) 

16482b I 05-6776:5732 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: Jestin Wijaya 

Diluent: Modified APHA 

Brine: 
Age: 8d 

Client: Teck Coal 

Project: 

Resarnples Exp 95% CL Method 

200 Yes Two-Point Interpolation 

95°/o LCL 95% UCL 

1.117 461 
0.9886 NA 
NA 2.556 
NA NA 
NA NA 
NA NA 
NA NA 

Calculated Variate 

Min Max Std Err Std Dev CVo/o 0/oEffect 
74 86 2.658 5.315 6.62°/o O.Oo/o 
54 63 2.213 4.425 7.53% 26.79% 
73 81 1.931 3.862 5.03o/o 4.36% 
56 86 6.377 12.75 17.24% 7.79% 
64 79 3.674 7.348 10.5% 12.77°/o 
67 88 4.528 9.055 11.61% 2.8% 
70 90 5.121 10.24 12.68% -0.62°/o 
56 70 3.202 6.403 9.78°/o 18.38% 

Rep 3 Rep4 

83 74 

62 56 

74 81 

86 76 

79 64 

88 67 

74 90 

68 70 

CETIS™ v1.8.7.16 Analyst: J\fJ 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 03-2124-8247 

Analyzed: 12 May-16 9:25 

Graphics 

"' 70. • •• 

000-469-187-1 

Endpoint: Frond Count 
Analysis: Linear Interpolation (ICPIN) 

CETIS'M v1 .8.7.16 

Report Date: 
Test Code: 

12 May-16 09:39 (p 2 of 2) 

16482b I 05-6776-5732 

Nautilus Environmental 

CETIS Version: CET1Sv1.8.7 

Official Results: Yes 

Analyst: :J~AJ 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Report Date: 

Test Code: 

12 May-16 09:39 (p 1 of 2) 

16482b I 05-6776-5732 

Nautilus Environmental 

Analysis ID: 07-2435-4878 Endpoint: Total Dry Weight-mg CETIS Version: CETISv1.8.7 

Analyzed: 12 May-16 9:38 Analysis: Linear Interpolation (ICPIN} Official Results: Yes 

Batch ID: 20-1540-1191 Test Type: Lemna Growth Analyst: Jeslin Wijaya 

Start Date: 28 Apr-16 Protocol: ECIEPS 11RMl37 Diluent: Modified APHA 

Ending Date: 05 May-16 Species: Lemna minor Brine: 

Duration: 7d Oh Source: CPCC#490 Age: 8d 

Sample ID: 12-8781-3119 Code: 4CC277FF Client: Teck Coal 

Sample Date: 27 Apr-16 08:18 

Receive Date: 28 Apr-16 10:50 

Sample Age: 16h (8 °C} 

Linear Interpolation Options 

X Transform Y Transform 

Log(X+1) Linear 

Point Estimates 

Level % 95% LCL 
IC5 0.4103 0.1945 
IC10 0.9888 0.4093 
IC15 58.9 NIA 
IC20 >97 NIA 
IC25 >97 NIA 
IC40 >97 NIA 
IC50 >97 NIA 

Material: 

Source: 
Station: 

Seed 

1503641 

95o/o UCL TU 

1.252 243.8 
109 101.1 
NIA 1.698 
NIA <1.031 
NIA <1.031 
NIA <1.031 
NIA <1.031 

Total Dry Weight-mg Summary 

CR%1 Control Type Count Mean 
0 Negative Control 4 6.588 
1.5 4 4.505 
3 4 6.077 
6.1 4 5.647 
12.1 4 5.443 
24.2 4 6.185 
48.5 4 6.4 
97 4 5.315 

Total Dry Weight-mg Detail 

C~o/o Control Type Rep 1 Rep2 
0 Negative Control 6.09 7.05 
1.5 4.23 4.63 
3 5.95 5.83 
6.1 5.72 4.31 
12.1 5.87 4.85 
24.2 6.26 6.04 
48.5 7.01 5.95 
97 4.89 5.24 

000-469-187-1 

Water Sample Project: 

Teck Coal (TECK COAL} 

LC LCDSSLCC WS 2016-04-25 N 

Resamples Exp 95% CL Method 

200 Yes Two-Point Interpolation 

95% LCL 95°/o UCL 

79.85 514.2 
0.917 244.3 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

Calculated Variate 

Min Max Std Err Std Dev CVo/o 0/oEffect 

6.09 7.05 0.2241 0.4481 6.8°/o o.0°1o 
3.95 5.21 0.2733 0.5466 12.13% 31.61% 
5.83 6.6 0.1761 0.3523 5.8% 7.74% 
4.31 6.51 0.4743 0.9487 16.8% 14.27% 

4.85 6 0.2885 0.5769 10.6% 17.38% 
5.34 7.1 0.3626 0.7252 11.73% 6.11°/o 
5.52 7.12 0.3945 0.789 12.33% 2.85% 
4.89 5.82 0.1918 0.3835 7.22o/o 19.32% 

Rep 3 Rep4 

6.87 6.34 

5.21 3.95 

6.6 5.93 

6.51 6.05 

6 5.05 

7.1 5.34 

5.52 7.12 

5.31 5.82 

CETIS™ v1.8.7.16 Analyst: 0\N 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 07-2435-4878 
Analyzed: 12 May-16 9:38 

Graphics 

.. _,,•--·- ---·· 
I -.-· 

000-469-187-1 

Endpoint: Total Dry Weight-mg 
Analysis: Linear Interpolation (ICPIN) 

• '" 

CETIS'" v1.8.7.16 

Report Date: 

Test Code: 

12 May-16 09:39 (p 2 of 2) 

16482b I 05-6776-5732 

Nautilus Environmental 

CETIS Version: CET1Sv1.8.7 

Official Results: Yes 

Analyst: J\'\I QA \161,_ I 
. /J.ay 'lY (! 



Lemna minor Summary Sheet 

Client: 

Work Order No.: 

Sample Information: 

Sample ID: 

Sample Date: 

LC - OC L iNS. ::lC\lo. Ol\-· ::lb- N 
Ap\\\ :l.'.:f f lb 

Date Received: 

Sample Volume: '3 -< ::lOL 

Test Organism Information: 

Culture Date: 

Age of culture (Day 0): 

>8X growth in APHA?: 

KCI Reference Toxicant Results: 

Reference Toxicant ID: 

Date Initiated: 

Ott '2!1 lo 

i dQ\)S 

Start Date: A\>ft\ ::lC\ , :20\G 

Set up by: _J:..:W_:_ _______ _ 

7 -d No. of Fronds IC50 (95% CL): y..:i. c::i.=t -s.s) CJIL \<Cl 

7-d No. Fronds IC50 Reference Toxicant Mean (2 SD Range): l\-0 (3 .::i · S ·O) CV(%): 1"1 -----
0IL KC.I 

Number of Fronds Orv Weiaht 

Test Results: IC25 %Iv/vi 195% CU ) q:r ) '1't 

IC50 %Iv/vi 195% CU ) ''Ft r'11-

Reviewed by: Date reviewed: H C4.f Zit /!fa 
----+-+--7~--~ 

October 1, 2009; Ver. 1.2 Nautilus Environmental 



Client: 

Sample ID: 

Work Order No.: 

Culture Source: 

Test Culture Age: 

Light Intensity Range: 

Day 

ShelfTemp ('C) 

Initials 

Sample Characteristics: 

Temperature ('C) 

DO (mg/L) 

pH 

Conductivity (µS) 

Plant Growth Inhibition Toxicity Test 
Water Quality Measurements 

1ecK 

LC - Ix: L WS _ 20\b -04:- :l6- N 

IG't'32 

cpcc 1i 1¥10 

i c\Cl\lS 

%30 - Sl\-1.\-0 \U)( 

0 1 

2\.\c; '1,y? 

"JW Jr> 

Initial Water Quality 

:n.o 

'b·O 

2 
~,, 

)_-'J..· fr 
{5-,. 

Setup by: 

Test Date: 

Test Species: 

> 8X Growth? (Y/N): 

Date Measured: 

3 

2'\-. s 
JW 

Aeration?: 

Nutrients 

added?1
: 

4 

:!S.o 

ML\ 

20 min 

0W 

Apl\1 "1'\ (lb 

Lemna minor 

v ( l\S mire\'>) I 

Mn\ n I 16 

5 

;:tS-0 

'.JiN 

6 7 

;ic; . () :2S-O 

:J if\) :JIN 

Adjusted Water Quality 
23.D 

<t·o 

10 mL of each APHA stock (A,B and C) added to 970 mL sample. 

Concentration 
Temperature (°C) pH Conductivity (µS) 

O/o lV/V) Day 0 Day7 DayO Day7 Oh 

Control 
'l ·. 2 23. D :i.b-0 '6 ·"!- 9\"2. 

1-S 23. 0 .;l.{,.O ?·I '8. 'f JVJ s:cr 920 

"3.0 23.Q ;;ib. 0 'l· L 'il-b ~ C\21 

G. \ no :i{,.O i· l i·=t .. 
'}M C\2'1-

12.1 23.D 2h·D 't. I '6 . 'l 932 

:2'-t. 2 2~.o 'lb. 0 '6. \ 't·'il '1'-1-9 

lf'l ·S '2~-0 2.b.O '6· \ 't·'/; 9'81 

'11- 23.D 2b.O 'l:·o q.;;>. ID3Cj 

Initials :::iw J\;<l :JIN :JW Jhl 

Thermometer: Cond. Meter: C - 3 pH meter: f\{°?> Light meter: J-\ -1 
~~~~ ~~~~- -'-'-'~~ '--~~~~~~~~ 

Sample Description: C\eC\1 . (0\D[\'2SS ' cc.\our\Q<;S 

Comments: 

Reviewed: Date Reviewed: 

Version 1.5; issued July 3, 2015 Nautilus Environmental Company Inc. 



Lemna minor Toxicity Test Data Sheet - 7-d Frond Counts 

Client: 11<CK Start Date: Apr\\ J."\ (lb 

Termination Date:-'-:M~0."'-'1__:1o::_fc..l:.:b:..._ _________ _ 
Test set up by:.......:::J:..:W_:_ ____________ _ 

Sample ID: lC- CCL - (/\)'; - 20ib --0~ - % . N 

Work Order#: --"l6:.;;\.\."'"6""2'------------

No. of fronds Abnormal Single Root Loss of 
Concentration Rep Chlorosis Necrosis Yellow slze 

Gibbosfty 
fronds destruction buoyancy Comments Initials 

0 to (V/v) DayO Day? 

A b =to :JIN 
B b iz. 

coMto\ c b =ti 
D b =t9 
A (, '14-
B (, 't=t 

\ . s; c " =flt 
D f, "! \ 
A (, (,I.\-
B h GS 

3. () c IO i1 
D b (,'j-

A b 91 
B b (,'(, 

G.\ c b S"T 
D b is 
A b "lb 
B (, G't 

l'2 . 1 c (, (,3 

D ,, (,S 

A b i'l 
B G 't4-

2l\. 2.. c b lD't 
D (, 90 ' 

Comments: 

Reviewed by: (}Gt;,_ . Date Reviewed: Awr. 2. rfo 
Version 1.0 Issued June 26, 2006 Nautilus Environmental 



Lemna minor Toxicity Test Data Sheet - 7-d Frond Counts 

Client: _1,_ec-'-'K~---------- Start Date: P,Pri\ 29 I \Jo 

Sample ID: LC. oc l. INS - 20lb- 04 - 2&. (\j 

Work Order#: -"l(,=-l\-'-''6'-'2"------------

Termination Date: MG\ b r lb 
--:::7-~~~~~~~~~~~-

T est set up by:--'J_,_W.,_ ____________ _ 

-

No. of fronds Abnormal Single Root Loss of 
Concentration Rep Chlorosis Necrosis Yellow 

size 
Gibbosity 

frondS destruction buoyancy Comments Initials 
Ofo (V/V) Day 0 Day 7 

A ;;, i't :i!N 
B (, 'iN 

\.\%·'? c lo i\ 
D (, q2 
A h g3 
B f, "16 

C\i- c b bb 
D b b3 ·V 
A 
B 
c 
D 
A 
B 
c 
D 
A 
B 
c 
D 
A 
B 
c 
D 

Comments: 

Reviewed by: J{:/tJ._. Date Reviewed: /11 i 'f /I ro 
I 

Version 1.0 Issued June 26, 2006 Nautilus Environmental 



7-d Lemna minor Weight Data Sheet 

Client: 

Sample JD: 

WO#: 

"" fi!;_ ~. ;\' 

0/0 (\J/\J) 

Cofltroi 

3.0 

12. I 

Comments: 

Reviewed by: 

lecK 
LC- IJCl - IN~. 101b- 0'1- - 2b- /\I 

IE,Y.'62 

!XL Rec\ 

A 

B 

c 'H:A · 13 

D 

A s IDl't· '1-9 

B 1003. i1.. 

c 
D IOOb. SC\ 

A 102~.02 

B lO 1012. SC\ 

c ii 1020. qi 

D 

A 13 1033. 2\o 

B (02b. 2b 

c 1S ID!l.'l;b 

D ib I0\4 · '1:0 

A qq(, .11 

B ICOO- OD 

c 
D 

A 2\ 1024.l.\3 

B ID'.21· _1\l; 

c 'H't. 09 
D '18S_.OI 

A 1003. '!\ 

B IOll. Dt 

c 1033. GS 

D <iio. 21 

10 % Re - we19h : ii <;,. 100'1. 31 

~ lb . 1021 . '?l.\ 

Version 1.1 Issued May 29, 2015 

Start Date: _;_A.c:pn.:..;1_2..:..9.:..-1_16 ____ _ 

Termination Date: ...:..M:.:.Clz\J__;_b_i.:..:lb;__ ___ _ 
Balance ID: _ __:B:.:a::.l_·_.._1 ____ _ 

:JIN I :JiN 

9'65· 2S 

1023. 33 

I ooq . '+I 

1032.0S 

1012. \$( 
. 

101'6· 25 

I02\l;· 1b 

iOOi · 'bO 

10'1:0. =13 

1031 · i'"'!-

IOlb. 'tb 

1021- GS 

1002. so 

IOOS · i-'6 
1029. E,t; 

;o-;>,o ·"Ft 

102.=t . Gb 

9qo. '61 

1ooq.is 

IOl't · '1\o 

103"\. l.\9 
' 

ctt' .21\- : 9'10 · :=tO 

Date Reviewed: ~1 7Jf /r k 
----1-1 _..:...µ/ -"'---

Nautilus Environmental Company Inc. 



7-d Lemna minor Weight Data Sheet 

Client: 

Sample ID: 

WO#: 

1ecK 
LC_ OCL /;\\S _ ZOlb _ oq _ 2b _ N 

l(,<+%1 

~-~" ,.,,.: :..c j ~: 

0/0 (If/I/) OCl R<>c\ 

A ;iq 100'?. h2 

B 30 9CJ'+. d.Z 
ci::r c 3\ CjCJb-10 

D 3'2 1=· '+O 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

Comments: 

Reviewed by: 

Version 1.1 Issued May 29, 2015 

Start Date: Ap\i l :19 I 11:. 

Termination Date: Mo~ Jo I lb 

Balance ID: Bal ~ i 

·' ' ., ill."f' . " . .. " 

IOI\ · IO"\ ::JIN ( ::JIN 

1000. '?:> 

1001 · Sl\ 

1010. '6'2 ' [, 

. 

. 

Date Reviewed: flaf l'f /fl,, 
I 

Nautilus Environmental Company Inc. 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 21-0227-1789 Endpoint: 

Analyzed: 12 May-16 10:19 Analysis: 

Batch ID: 18-5200-6809 Test Type: 

Start Date: 29 Apr-16 Protocol: 
Ending Date: 06 May-16 Species: 

Duration: 7d Oh Source: 

Sample ID: 00-8128-9240 Code: 

Sample Date: 27 Apr-16 08:30 Material: 

Receive Date: 28 Apr-16 10:50 Source: 
Sample Age: 40h (7.5 °C) Station: 

Frond Count 
Nonlinear Regression 

Lem na Growth 
ECIEPS 11RMl37 

Lemna minor 
CPCC#490 

4086018 

Water Sample 

Teck Coal (TECK COAL) 

LC_DC1_WS_2016-04-26_N 

Report Date: 

Test Code: 

12 May-16 10:25 (p 1 of 2) 

16482c I 19-5885-5266 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Jeslin Wijaya 

Diluent: Modified APHA 

Brine: 

Age: .8d 

Client: Teck Coal 

Project: 

Non-Linear Regression Options 

Model Function X Transform Y Transform Weighting Function PTBS Function 

2P Exponential EV [Y•A'exp(log(O.S)'X/D)] None None Normal [W=1] Off [Y'•Y] 

Regression Summary 

lters Log LL Al Cc .BIC Adj R2 Optimize F Stat Critical P-Value Decision(a:5%) 

5 -90.5 185.4 187.9 Yes 1.447 2.508 0.2383 Non-Significant Lack of Fit 

Point Estimates 

Level % 95% LCL 95% UCL TU 95% LCL 95% UCL 

IC5 10490000 NIA NIA 0.0000009 NA :ill'\! 1 
IC10 21550000 NIA NIA 0.0000004 NA I IC15 33240000 NIA NIA 0. 3 NA NA 
IC20 NA 7 
IC25 0.0000001 NA NA ' 
IC40 0.0000000 NA NA \ 

v 
IC50 0.0000000 NA NA 

Regression Parameters 

Parameter Estimate Std Error 95% LCL 95o/o UCL t Stat P-Value Decision(a:5%) 
A 68.47 2.357 63.85 73.09 29.05 <0.0001 Significant Parameter 
D 1.42E+09 2.52E+15 -4.9E+15 4.94E+15 5.62E-07 1.0000 Non-Significant Parameter 

ANOVA Table 

Source Sum Squares Mean Square OF F Stat P-Value Oecision(a:5%} 
Model 0 0 1 0 1.0000 Non-Significant 
Lack of Fit 894.5108 149.0851 6 1.447 0.2383 Non-Significant 
Pure Error 2472.25 103.0104 24 
Residual 3366.761 112.2254 30 

Residual Analysis 

Attribute Method Test Stat Critical P-Value Decision{a:5°/o} 
Variances Bartlett Equality of Variance 11.02 14.07 0.1379 Equal Variances 

Mod Levene Equality of Variance 2.385 2.423 0.0530 Equal Variances 
Distribution Shapiro-Wilk W Normality 0.9454 0.9338 0.1068 Normal Distribution 

Anderson-Darling A2 Normality 0.5102 2.492 0.2008 Normal Distribution 

Frond Count Summary Calculated Variate 

C-% Control Type Count Mean Min Max Std Err Std Dev CV% %Effect 
0 Negative Control 4 69.5 64 76 2.958 5.916 8.51% 0.0% 
1.5 4 68 65 71 1.225 2.449 3.6% 2.16% 
3 4 63.25 58 75 3.966 7.932 12.54% 8.99% 
6.1 4 69.25 51 85 7.793 15.59 22.51% 0.36% 
12.1 4 61.75 57 70 2.869 5.737 9.29%.1 11.15% 
24.2 4 78.5 64 101 8.332 16.66 21.23% -12.95% 
48.5 4 75 65 86 4.528 9.055 12.07% -7.91% 
97 4 66 57 77 4.601 9.201 13.94% 5.04% 

000-469-187-1 CETIS'M v1.8.7.16 Analyst ::J~\) QA ~Gu.. I . ):;f,,,,, UI {(,, 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 21-0227-1789 
Analyzed: 12 May-1610:19 

Frond Count Detail 

Endpoint: Frond Count 
Analysis: Nonlinear Regression 

Report Date: 

Test Code: 

12 May-1610:25 (p 2 of 2) 

16482c I 19-5885-5266 

Nautilus Environmental 

CETIS Version: CETISv1 .8.7 
Official Results: Yes 

C-% Control Type Rep 1 Rep2 Rep3 Rep4 
0 Negative Control 64 
1.5 68 
3 58 

6.1 85 
12.1 70 
24.2 81 
48.5 71 

97 77 

Graphics 
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76 

71 

59 

62 

61 

68 

78 

70 

65 73 

68 65 

75 61 

51 79 

57 59 

101 64 

65 86 

60 57 

2P Exponential EV [Y=Nexp(log(0.5)-X/D)] 
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Analyst: Jvv 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 17-0050-9618 
Analyzed: 12 May-1610:19 

Batch ID: 

Start Date: 

18-5200-6809 

29 Apr-16 

Ending Date: 06 May-16 

Duration: 7d Oh 

Sample ID: 00-8128-9240 

Sample Date: 27 Apr-16 08:30 

Receive Date: 28 Apr-16 10:50 

Sample Age: 40h (7.5 "C) 

Data Transform 

Untransformed 
Zeta 

NA 

Dunnett Multiple Comparison Test 

Control vs 
Negative Control 

ANOYA Table 

Source 
Between 
Error 
Total 

Distributional Tests 

Attribute 

C-o/o 
1.5 
3 
6.1 

12.1 

24.2 
48.5 

97 

Sum Squares 

888.4688 
2472.25 

3360.719 

Test 

Endpoint: Frond Count 
Analysis: Parametric-Control vs Treatments 

Test Type: Lemna Growth 

Protocol: EC/EPS 1/RM/37 

Species: Lemna minor 

Source: CPCC#490 

Code: 

Material: 
4D86018 

Water Sample 

Source: 
Station: 

Teck Coal (TECK COAL) 

LC_DC1_WS_2016-04-26_N 

Alt Hyp Trials 

C<T NA 

Test Stat 

-0.209 

-0.8709 
-0.03483 

-1.08 
1.254 

0.7664 
-0.4877 

Critical 

2.482 

2.482 
2.482 
2.482 

2.482 
2.482 

2.482 

Mean Square 

126.9241 
103.0104 

Test Stat 

Seed 

NA 

MSD OF P-Yalue 

17.81 6 

17.81 6 
17.81 6 

17.81 6 
17.81 6 

17.81 6 
17.81 6 

DF 

7 
24 
31 

Critical 

0.9196 
0.9856 
0.8835 

0.9923 

0.3663 
0.5899 

0.9587 

F Stat 

1.232 

P-Value 
Variances 
Distribution 

Bartlett Equality of Variance 
Shapiro-Wilk W Normality 

11.02 

0.9816 

18.48 

0.9081 
0.1379 
0.8436 

Frond Count Summary 

C-% 

0 
1.5 

3 
6.1 
12.1 
24.2 
48.5 
97 

Control Type Count 

Negative Control 4 
4 
4 
4 
4 
4 
4 

4 

Frond Count Detail 

0 
1.5 

3 
6.1 

12.1 

24.2 

48.5 

97 

000-469-187-1 

Control Type Rep 1 

Negative. Control 64 

68 

58 

85 

70 

81 

71 

77 

Mean 

69.5 

68 
63.25 
69.25 
61.75 
78.5 

75 
66 

Rep 2 

76 

71 

59 

62 

61 

68 

78 

70 

95% LCL 

60.09 

64.1 

50.63 
44.45 
52.62 
51.98 
60.59 

51.36 

Rep3 

65 

68 

75 

51 

57 

101 

65 

60 

95% UCL Median 

78.91 69 

71.9 68 
75.87 60 

94.05 70.5 
70.88 60 
105 74.5 
89.41 74.5 
80.64 65 

Rep4 

73 

65 

61 

79 

59 

64 

86 

57 

CETIS'M v1.8.7.16 

Report Date: 

Test Code: 

12 May-16 10:25 (p 1 of 2) 

16482c I 19-5885-5266 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: Jeslin Wijaya 

Diluent: Modified APHA 

Brine: 

Age: 8d 

Client: Teck Coal 

Project: 

PMSD NOEL LOEL 

25.6o/o 

P-Type 

CDF 
CDF 
CDF 

CDF 

GDF 
GDF 

GDF 

97 >97 

Decision(a:5%) 

Non-Significant Effect 
Non-Significant Effect 
Non-Significant Effect 
Non-Significant Effect 
Non-Significant Effect 
Non-Significant Effect 
Non-Significant Effect 

P-Value Decision(a:5°/o) 

0.3243 Non-Significant Effect 

Decision(a:1%) 

Equal Variances 
Normal Distribution 

Min 

64 

65 

58 
51 

57 
64 
65 
57 

Max 

76 

71 

75 
85 
70 
101 

86 
77 

Std Err 

2.958 

1.225 

3.966 
7.793 
2.869 

8.332 
4.528 
4.601 

TOEL 

NA 

CV0/o 
8.51% 
3.6% 
12.54o/o 
22.51 Ofo 

9.29% 
21.23%1 
12.07% 
13.94% 

TU 
1.031 

°lo Effect 

O.Oo/o 
2.16% 
8.99% 
0.36% 
11.15°/o 
-12.95% 
-7.91°/o 
5.04% 

Analyst: :ilN QA: 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 17-0050-9618 Endpoint: Frond Count 
Analyzed: 12 May-1610:19 Analysis: Parametric-Control vs Treatments 

Graphics 

->.S 

000-469-187-1 CETIS'M v1 .8.7.16 

Report Date: 

Test Code: 

12 May-1610:25 (p 2 of 2) 
16482c I 19-5885-5266 

Nautilus Environmental 

CETIS Version: CET1Sv1.8.7 
Official Results: Yes 

•• 

1 

: 

i 
···--·--'---·-

R>nkJts 

• 

• • 

,, 

Analyst: :Jc:-J 

• 

,, 

QA: ..j&IA_ 
Ur,.-,~ '1 /J ftl 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Report Date: 

Test Code: 

12 May-16 10:25 (p 1 of 2) 

16482c I 19-5885-5266 

Nautilus Environmental 

Analysis ID: 04-5945-3571 Endpoint: Total Dry Weight-mg CETIS Version: CETISv1.8.7 
Official Results: Yes Analyzed: 12 May-16 10:25 

Batch ID: 

Start Date: 

18-5200-6809 

29 Apr-16 

Ending Date: 06 May-16 

Duration: 7d Oh 

Analysis: 

Test Type: 

Protocol: 

Species: 
Source: 

Linear Interpolation (ICPIN) 

Lemna Growth Analyst: Jeslin Wijaya 

EC/EPS 1/RM/37 Diluent: Modified APHA 

Lemna minor Brine: 

CPCC#490 Age: 8d 

Sample ID: 00-8128-9240 Code: 4086018 Client: Teck Coal 

Sample Date: 27 Apr-16 08:30 

Receive Date: 28 Apr-16 10:50 

Sample Age: 40h (7.5 °C) 

Linear Interpolation Options 

X Transform Y Transform 

Log(X+1) Linear 

Point Estimates 

Level % 95% LCL 

IC5 84.8 N/A 
IC10 >97 N/A 
IC15 >97 N/A 
IC20 >97 N/A 
IC25 >97 N/A 
IC40 >97 N/A 
IC50 >97 N/A 

Material: 

Source: 
Station: 

Seed 

2114675 

95% UCL TU 

N/A 1.179 
N/A <1.031 

N/A <1.031 
N/A <1.031 

N/A <1.031 
N/A <1.031 
NIA <1.031 

Total Dry Weight-mg Summary 

C-0/o Control Type Count Mean 
0 Negative Contra! 4 6.033 
1.5 4 5.99 
3 4 5.997 
6.1 4 6.283 
12.1 4 5.698 
24.2 4 6.805 
48.5 4 6.445 
97 4 5.795 

Total Dry Weight-mg Detail 

C-0/o Control Type Rep 1 Rep 2 
0 Negative Control 5.59 6.71 
1.5 5.84 6.29 
3 5.71 5.66 
6.1 7.47 5.51 
12.1 6.39 5.78 
24.2 6.34 6.48 
48.5 6.14 6.89 
97 6.07 6.25 

000-469-187-1 

Water Sample Project: 

Teck Coal (TECK COAL) 

LC_DC1_WS_2016-04-26_N 

Resamples Exp 95% CL Method 

200 Yes Two-Point Interpolation 

95% LCL 95% UCL 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

Calculated Variate 

Min Max Std Err Std Dev CVo/o %.Effect 

5.59 6.71 0.2619 0.5237 8.68o/o 0.0% 

5.61 6.29 0.1606 0.3213 5.36°/o 0.7% 

5.44 7.18 0.3985 0.797 13.29% 0.58% 

4.9 7.47 0.636 1.272 20.25o/o -4.14°/o 
5.18 6.39 0.2615 0.523 9.18°/o 5.550/o 
5.8 8.6 0.616 1.232 1a.11°1o -12.81% 
5.84 6.91 0.2698 0.5396 8.37% -6.84°/o 
5.42 6.25 0.214 0.4279 7.38% 3.94% 

Rep 3 Rep4 

5.65 6.18 

5.61 6.22 

7.18 5.44 

4.9 7.25 

5.18 5.44 

8.6 5.8 

5.84 6.91 

5.44 5.42 

CETIS'M v1 .8.7.16 Analyst: :JW QA: 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 04-5945-3571 
Analyzed: 12 May-16 10:25 

Graphics 

•·-

Endpoint: Total Dry Weight-mg 
Analysis: Linear Interpolation (ICP!N) 

, --. -

" " 

000-469-187-1 CETIS™ v1.8.7.16 

Report Date: 

Test Code: 
12 May-1610:25 (p 2 of 2) 

16482c I 19-5885-5266 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: ;:J\l\J 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 02-6092-3710 
Analyzed: 12 May-16 10:25 

Batch ID: 

Start Date: 

18-5200-6809 

29 Apr-16 

Ending Date: 06 May-16 

Duration: 7d Oh 

Sample ID: 00-8128-9240 

Sample Date: 27 Apr-16 08:30 

Receive Date: 28 Apr-16 10:50 

Sample Age: 40h (7.5 °C) 

Data Transform 

Untransformed 
Zeta 
NA 

Ounnett Multiple Comparison Test 

Control vs C-o/o 
Negative Control 1.5 

ANOVA Table 

Source 

Between 
Error 
Total 

Distributional Tests 

Attribute 

3 
6.1 
12.1 
24.2 
48.5 
97 

Sum Squares 

3.695988 
14.68952 
18.38551 

Test 

Endpoint: Total Dry Weight-mg 
Analysis: Parametric-Control vs Treatments 

Test Type: Lemna Growth 

Protocol: ECIEPS 1/RM/37 

Species: Lemna minor 

Source: CPCC#490 

Code: 

Material: 

4086018 

Water Sample 

Source: 
Station: 

Teck Coal (TECK COAL) 

LC_DC1_WS_2016-04-26_N 

Alt Hyp Trials 

C <T NA 

Test Stat Critical 

-0.07679 2.482 
-0.06327 2.482 
0.4519 2.482 
-0.6055 2.482 
1.396 2.482 
0.7456 2.482 
-0.4293 2.482 

Mean Square 

0.5279982 
0.6120633 

Seed 

NA 

MSD DF P-Value 

1.373 6 0.8931 
1.373 6 0.8901 
1.373 6 
1.373 6 
1.373 6 
1.373 6 
1.373 6 

OF 

7 
24 
31 

0.7270 
0.9696 
0.3075 
0.5995 
0.9522 

F Stat 

0.8627 

Test Stat Critical P-Value 
Variances 
Distribution 

Bartlett Equality of Variance 
Shapiro-Wilk W Normality 

9.121 18.48 
0.9549 0.9081 

0.2441 
0.1986 

Total Dry Weight-mg Summary 

0 
1.5 
3 
6.1 
12.1 
24.2 
48.5 
97 

Control Type Count 

Negative Control 4 
4 
4 
4 
4 
4 

4 
4 

Total Dry Weight-mg Detail 

C-% 

0 
1.5 

3 
6.1 

12.1 

24.2 

48.5 

97 

000-469-187-1 

Control Type Rep 1 

Negative Control 5.59 

5.84 

5.71 

7.47 

6.39 

6.34 

6.14 

6.07 

Mean 

6.033 
5.99 
5.997 
6.283 
5.698 
6.805 
6.445 
5.795 

Rep 2 

6.71 

6.29 

5.66 

5.51 

5.78 

6.48 

6.89 

6.25 

95% LCL 95% UCL Median 

5.199 6.866 5.915 
5.479 
4.729 
4.258 
4.865 
4.845 
5.586 
5.114 

Rep3 

5.65 

5.61 

7.18 

4.9 

5.18 

8.6 

5.84 

5.44 

6.501 
7.266 
8.307 
6.53 
8.765 
7.304 
6.476 

Rep4 

6.18 

6.22 

5.44 

7.25 

5.44 

5.8 

6.91 

5.42 

6.03 
5.685 
6.38 
5.61 
6.41 
6.515 
5.755 

CETIS'" v1.8.7.16 

Report Date: 

Test Code: 

12 May-16 10:25 (p 1 of 2) 

16482c I 19-5885-5266 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: Jeslin Wijaya 
Diluent: Modified APHA 

Brine: 

Age: 8d 

Client: Teck Coal 

Project: 

PMSD 

22.8% 

P-Type 

CDF 
CDF 
CDF 
CDF 
CDF 
CDF 
CDF 

P-Value 

0.5490 

NOEL LOEL 

97 >97 

Decision(a:5%} 
Non-Significant Effect 
Non-Significant Effect 
Non-Significant Effect 
Non-Significant Effect 
Non-Significant Effect 
Non-Significant Effect 
Non-Significant Effect 

Decision{a:5%) 

Non-Significant Effect 

Decision(a:1o/o) 
Equal Variances 
Normal Distribution 

Min 

5.59 
5.61 
5.44 
4.9 
5.18 
5.8 
5.84 
5.42 

Max 

6.71 
6.29 
7.18 
7.47 
6.39 
8.6 
6.91 
6.25 

Std Err 

0.2619 
0.1606 
0.3985 
0.636 
0.2615 
0.616 
0.2698 
0.214 

TOEL 

NA 

CV% 

8.68% 
5.36% 
13.29% 
20.25% 
9.18% 
18.11% 
8.37% 
7.38% 

TU 
1.031 

%Effect 

0.0% 
o.1°1o 
0.58% 
-4.14% 
5.55°/o 
-12.81o/o 
-6.84% 
3.94% 

Analyst: ~\N QA i}fu_ 
fA.-: .• 1 FF llf 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 02-6092-3710 
Analyzed: 12 May-16 10:25 

Graphics 

000-469-187-1 

Endpoint: Total Dry Weight-mg 
Analysis: Parametric-Control vs Treatments 
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Report Date: 
Test Code: 

12 May-1610:25 (p 2 of 2) 
16482c I 19-5885-5266 

Nautilus Environmental 

CETIS Version: CETISv1 .8.7 
Official Results: Yes 

• 

• 
• 

• 
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CETIS™ v1.8.7.16 Analyst: JW QA 0t!J.,__ 
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Lemna minor Summary Sheet 

Client: 

Work Order No.: 

Sample Information: 

Sample ID: 

Sample Date: 

Date Received: 

Sample Volume: 

LC - fROSDC _ii.IS - 20\b-O'k -1b_(\J 

Apr\\ '"1- f llo 

Test Organism Information: 

Culture Date: 

Age of culture (Day 0): 

>BX growth in APHA?: 

KCI Reference Toxicant Results: 

Reference Toxicant ID: 

Date Initiated: 

7-d No. of Fronds IC50 (95% CL): 

Start Date: AH\\ ;i_q , 20\b 
Set up by: _J_W ________ _ 

7-d No. Fronds IC50 Reference Toxicant Mean (2 SD Range): ~-0 (3 .::i - S ·O) CV(%): _1_2 ___ _ 

0iLKC.\ 

Number of Fronds Drv Weiqht 

Test Results: IC25 o/olv/v\ i95% CU ..., C\1- '!'rt 

IC50 %1v/v\ 195% CU ! <rt /C\'t 
' 

Reviewed by: Date reviewed: _ __,_/i_a_~+--Z-'-lf+-,6"'-f; __ 

October 1, 2009; Ver. 1.2 Nautilus Environmental 



Client: 

Sample ID: 

Work Order No.: 

Culture Source: 

Test Culture Age: 

Light Intensity Range: 

Day 

ShelfTemp (°C) 

Initials 

Sample Characteristics: 

Temperature (°C) 

DO (mg/L) 

pH 

Conductivity (µS) 

Concentration 

0 /atv/v) 
Control 

i-S 

3. 0 

C,.j 

12. i 

:.24-. 2 

l\75. s 

'H 
Initials 

Plant Growth Inhibition Toxicity Test 
Water Quality Measurements 

0 1 

2\.\-. c; '2S\ :::> 

:J\N p,. 

Initial Water Quality 

23.0 
q . 4-
'l·O 

. 

2 

"26•"' 
~ 

Temperature (°C) 

DayO Day7 

;J,3.0 JS· S 

.23-0 2S-S 

:n.o 2S-S 

d.3-0 2S .c; 

:g.c :JS.<; 

J?>.D :Jc; .s 

'.23 0 ::lS. S 

:r:». o 2S·S 

0\N '.JIN 

Setup by: _:J:.IN:...:.._ __________ _ 

Test Date: /W(\\ 2C\ · 2.0\!o 

Test Species: _,,Lo:•m=na=m:::in"'o'-r ________ _ 

> 8X Growth? (YIN): Y ( il:S fl"O\dS) 

Date Measured: AQfl\ :J'l ' 20\b 

3 

:l.l\c. s 
:JIN 

Aeration?: 

Nutrients 

added?1
: 

4 5 

2t;,o JS·D 

Mt:( 1~~ 

20 min 

6 7 

:tt,·O :is-o 
::JIN :J\'l 

Adjusted Water Quality 
.23.o 

i·o 

13\b 

1 1 O mL of each APHA stock (A,B and C) added to 970 mL sample . 

pH Conductivity (µS) 

DayO Day7 Oh 

"6. 3 i. 3. '11"2 

i-o 'l · 3 '-11'1 

Z·o 'l·S q3\ 

15". I 'il·S 9l\-3 

'8 \ 'l · b 9-=to 

<;-I 'il. :+ 102.0 

Z· I i-i 1120 

?:· D '6·9 13i.6 

:JIN :JIN :JiN 

Thermometer: _t_b_· ___ Cond. Meter: _c_-_l\ ___ pH meter: r\\ - ;;,. Light meter:c.._L_t\_-_L _____ _ 

Sample Description: 

Comments: 

Reviewed: <.JrrL Date Reviewed: 

Version 1.5; Issued July 3, 2015 Nautilus Environmental Company Inc. 



Lemna minor Toxicity Test Data Sheet- 7-d Frond Counts 

Client: _tc:~c:C.:.:I:<.:..._ _______ _ Start Date: Mril 29 ( lb 
Sample ID: LC - fRQ~OC - IJ\\<; _ 20ib - D\k - 21 - N 

Work Order#: ....:.;IE>e.:;l\'"-'"6:.::2=-------------

Termination Date:-":M:'.:O."'l\'-'b=-..:.1...:1.::b __________ _ 
Test set up by:__:::J:..:W_:_ ____________ _ 

No. of fronds Abnormal Single Root Loss of 
Concentration Rep Chlorosis Necrosis Yellow 

size 
Gibbosity 

fronds destruclion buoyancy Comments Initials 
0ro (v{V) DayO Day 7 

A b 93 ::JI') 

B (, 't'Z 
coMto\ c f, qq 

D b ,_, 
A b '12 
B h "!3 . 

I . '? c " Gb 
D s "!\ 
A " 'ID 
B b 't2. 

3-D c b "1-
D (, =tb 
A b '.:!% 
B b '<L\ 

G. t c (, 'lio 
D h =\'t 
A (, '6 \ 
B (, =ii 

12. \ c (, is 
D JO =ii; 
A b 'ti . 

B [, ic; 
2L\. 2. c b 't3 

D h '56 

Comments: 

Reviewed by: \j(;t.__ . Date Reviewed: ha1 l'fA0 
I 

Version 1.0 Issued June 26, 2006 Nautilus Environmental 



Lemna minor Toxicity Test Data Sheet- 7-d Frond Counts 

Client: _\eC,__""K'------------ Start Date: !\pl\\ '.!"\ !lb 
Sample ID: LC -fRDSOC - INS - 201<>-04-2'! _ N 

Work Order#: ...;..:tG'-1.\-'-''6"'2'-----------

Termination Date: MCA (, r th 
-"""":'--~~-'-~~~~~~~~-

Test set up by:-"J"'-W'---------------

No. of fronds Abnormal Single Root Loss of 
Concentration Rep Chlorosis Necrosis Yellow 

size 
Gibboslty frondS destruction buoyancy Comments Initials 

Dfo (V/V) Day 0 Day 7 

A c, 'b6 '.JIN 
B (, qo 

4'l·t; c (, 69 
D b ~ 
A ,, =!'2. 
B b (, "f 

C\"f c {;, "!'Ii 
D "' :io ' 

A 
B 
c 
D 
A 
B 
c . 

D 
A 
B 
c 
D 
A 
B 
c 
D 

Comments: 

Reviewed by: <J(:fi,__ Date Reviewed: ft. ad l lf-/r!o 
. I 

Version 1.0 Issued June 26, 2006 Nautilus Environmental 



Client: 

Sample ID: 

WO#: 

' ~ ,..",. l ·"" ' -
010 {vtv) 

Cortt,ro\ 

1 - '3 

3.0 

G-1 

1'2. I 

;{!.}. "2. 

4'~- s 

Comments: 

Reviewed by: 

7-d Lemna minor Weight Data Sheet 

1\!CK Start Date: Apr1l cl1 /lb 
~~-;..,_----~ 

LC. fROSOC - IN~ - 20lb-04 -2b _ N 

lb\1,?2 

Termination Date: ...:...N\=o.=-y _h.:,.__f .:.:;\b'------
Balance ID: _ _;:B:.:a::..I _-~1._ ___ _ 

.. . ·,7 ,•'ff'''"""""' •fll_!ifN(i!l'!l§!ll e .. 
" @;IC , . .,_;;._, "'i,,. •. · ·~~. , !! ;.i_~w·i .. . . . .. "" .. ~ 

osoc 9fQef\ 

A I IOi<;; · O'I; 102\. 3"\ :w~ I ow 
B ;;;_ i02i-% 102.b."l\-

c 3 qqc;. 1? 1001. /02. 

D 4 1004. 3'6 \OOC\-::l.3 

A s 1011- '1-5 10\b. Sl\-

B G qq2 '!>'? 34 J~"-1 Off!. '6C\ 

c ,.. qqs· 33 100\. CJo 

D i '1'6"t-b0 C\C\3-12 

A '1 iOOS- 4:9 1010.9S 

B to 1022.4<; 102'! . '>;\.\-

c ll IOOb-SO \Oll.O'b 

D 12 IDi'l · SL\- 1023.09 

A 10 tooi .39 10\l\-. ti\-

B 'tlj- 1014 . ;lC\ 1020. '13 

c 1S 1010 . S'I: iO\q - OS 

D lb IOH-'tb 101q. 'il2. 

A fl 1021 · =tO 1026. E>'i\ 

B 1'6 iD2D.lb 1026 .3-=t 

c 19 C\ZZ. ?,O C\C\t.\. SI.\-
D ~ IOIU,. Sb 1020.s2 

A '.2\ 1025·34 i03D-b''l 

B 22 IOI\. 9S \Dill· 23 

c ;;>?, IWS-'16 103\. 3\S 

D 1!\- 100'1.· l\:S 10\\. '19 

A 03 IDD'i-·Sb 10\3. 29 

B Qb 10!0 · O't IOlb. 3-=t 
c 2"!- qq1o. 0\ 1001. l\-'1; 

D 106 '19io-3S 1002. ?0 ' 

10 % Re - l!ll?l9\\ ' 'It 1. i02\ . 32 It . .:1=t . IDOi . 36 

'II- I\. 1011 . 02. 1t. 32. . 102\ . 39 

Date Reviewed: --~---1-'2_"'-1'-lp'-t-'--v __ 

Version 1.1 Issued May 29, 2015 Nautilus Environmental Company Inc. 



Client: 

Sample ID: 

WO#: 

. 
'. ' , ' 

O/c (\//V) 

9=t 

Comments: 

Reviewed by: 

7-d Lemna minor Weight Data Sheet 

LC FRDSOC-l/J~. 20!b-Ol\-2b./\l 

lbl\152 

Start Date: ...!A:!!~.:.:n:.:.l ....::l;..;9c_;_f .:::l<>::__ ___ _ 

Termination Date: ...:M:;O::;~:t_6_:...f .:.:lb::__ ___ _ 

Balance ID: _ _..::B:..:cac..I -~ ....:i=------

-: ~,, .• '. .. ~@%~ "' . -~~. ~~ .. .. .. 
- .<o><!:i ~ ...... -<' ' ··~ .. ~ ..•. -· 

0$IX' 9!eel' 

A J.'1 1012. b\ iOi?;. \SO JliJ I :JW 

B 3() IDIO · OL\ IOIS · (o\S 

c 3\ 1033. DL\ (03'6. 'lO 

D 3'2 ID!<;· 43 1021· SS "' 
A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B . 

c 
D 

A 

B 

c 
D 

Date Reviewed: _ _,_fl-'-'1.c..+--2...J.yf-'/rc.:1:,'----

Version 1.1 Issued May 29, 2015 Nautilus Environmental Company Inc. 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 21-1258-2328 
Analyzed: 

Batch ID: 

Start Date: 

12 May-16 9:46 

07-3504-4440 

29 Apr-16 

Ending Date: 06 May-16 

Duration: 7d Oh 

Sample ID: 07-5438-727 4 

Sample Date: 27 Apr-16 09:04 

Receive Date: 28 Apr-1610:50 

Sample Age: 39h (8 'C) 

Linear Interpolation Options 

X Transform Y Transform 
Log(X+1) Linear 

Point Estimates 

Level % 95% LCL 
IC5 1.16 NIA 
IC10 80.87 NIA 
IC15 >97 NIA 
IC20 >97 NIA 
IC25 >97 NIA 
IC40 >97 NIA 
1c50 >97 NIA 

Frond Count Summary 

C-o/o Control Type 

0 Negative Control 
1.5 
3 
6.1 
12.1 
24.2 
48.5 
97 

Frond Count Detail 

C~% Control Type 

0 Negative Control 
1.5 

3 
6.1 

12.1 

24.2 

48.5 

97 

000-469-187-1 

Endpoint: 
Analysis: 

Test Type: 

Protocol: 

Species: 
Source: 

Code: 

Material: 

Source: 
Station: 

Seed 

780566 

95% UCL TU 

NIA 86.19 
NIA 1.237 
NIA <1.031 
NIA <1.031 
NIA <1.031 
NIA <1.031 
NIA <1.031 

Count Mean 
4 74.25 
4 64.5 
4 65.25 
4 72.75 
4 73.75 
4 65.25 
4 77.5 
4 65.75 

Rep 1 Rep 2 
87 72 

66 67 
64 66 
72 78 

75 72 

65 79 

80 84 

66 61 

Frond Count 
Linear Interpolation (ICPIN) 

Lemna Growth 

ECIEPS 11RMl37 

Lemna minor 
CPCC#490 

2CF7094A 

Water Sample 
Teck Coal (TECK COAL) 

LC FRDSDC WS 2016-04-26 N 

Report Date: 

Test Code: 

12 May-16 09:57 (p 1 of 2) 

16482e I 08-2205-9823 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Resu Its: Yes 

Analyst: Jeslin Wijaya 

Diluent: Modified APHA 

Brine: 

Age: 9d 

Client: Teck Coal 

Project: 

Resamples Exp 95% CL Method 

200 Yes Two-Point Interpolation 

95% LCL 95% UCL 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

Calculated Variate 

Min Max Std Err Std Dev CV% %Effect 
65 87 4.608 9.215 12.41% 0.0% 
60 67 1.555 3.109 4.82% 13.13% 
61 70 1.887 3.775 5.79% 12.12% 
70 78 1.797 3.594 4.94% 2.02°/o 
69 79 2.136 4.272 5.79% 0.67% 
50 79 5.949 11.9 18.24% 12.12% 
63 84 4.907 9.815 12.66°/<i -4.38% 
61 72 2.323 4.646 7.07% 11.45% 

Rep3 Rep4 
73 65 

60 65 

61 70 

70 71 

79 69 

67 50 

63 83 
72 64 

CETIS'" v1 .8.7.16 Analyst: JW 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 21-1258-2328 Endpoint: Frond Count 
Analyzed: 12 May-16 9:46 Analysis: Linear Interpolation (!CPIN) 

Graphics 

000-469-187-1 CETIS'" v1.8.7.16 

Report Date: 

Test Code: 

12 May-16 09:57 (p 2 of 2) 

16482e I 08-2205-9823 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: j\N 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 03-8201-6297 Endpoint: 
Analyzed: 12 May-16 9:56 Analysis: 

Batch ID: 07-3504-4440 Test Type: 

Start Date: 29 Apr-16 Protocol: 
Ending Date: 06 May-16 Species: 

Duration: 7d Oh Source: 

Sample ID: 07-5438-727 4 Code: 

Sample Date: 27 Apr-16 09:04 Material: 

Receive Date: 28 Apr-16 10:50 Source: 

Sample Age: 39h (8 °C) Station: 

Total Dry Weight-mg 

Nonlinear Regressiori 

Lem na Growth 
ECIEPS 1/RMl37 

Lemna minor 

CPCC#490 

2CF7094A 

Water Sample 

Teck Coal (TECK COAL) 

LC FRDSDC WS 2016-04-26 N 

Report Date: 

Test Code: 

12 May-16 09:57 (p 1 of 2) 

16482e I 08-2205-9823 

Nautilus Environmental 

CETIS Version: CET1Sv1.8.7 

Official Results: Yes 

Analyst: Jeslin Wijaya 

Diluent: Modified APHA 

Brine: 

Age: 9d 

Client: Teck Coal 

Project: 

Non-Linear Regression Options 

Model Function X Transform Y Transform Weighting Function PTBS Function 

2P Exponential EV [Y•Nexp(log(0.5)'X/D)] None None Normal [W•1] off rv·-vi 

Regression Summary 

lters Log LL AICc BIC Adj R2 Optimize F Stat Critical P-Value Decision{a:5%) 

6 2.809 -1.204 1.314 Yes 1.86 2.508 0.1295 Non-Significant Lack of Fit 

Point Estimates 

Level % 95% LCL 95o/o UCL TU 95% LCL 95o/o UCL 

IC5 1658000 NIA NIA 0.0000603 NA 'Jif) 
IC10 3407000 NIA NIA 0.0000293 NA 
IC15 5255000 NIA NIA 0. 90 NA NA 
IC20 7215000 NIA NA ) C\"t °lo (\J(\J) 
IC25 0.0000107 NA NA 
IC40 NIA 0.0000060 NA NA 
IC50 NIA 0.0000044 NA NA 

Regression Parameters 

Parameter Estimate Std Error 95% LCL 95% UCL !Stat P-Value Decision(a:5%) 

A 5.649 0.1277 5.399 5.899 44.24 <0.0001 Significant Parameter 
D 22410000 4.14E+11 -8.1E+11 8.11E+11 5.42E-05 1.0000 Non-Significant Parameter 

ANOVA Table 

Source Sum Squares Mean Square DF F Stat P~Value Decision(a:5%) 

Model 0 0 1 0 1.0000 Non-Significant 
Lack of Fit 3.13529 0.522548 6 1.86 0.1295 Non-Significant 
Pure Error 6.741494 0.280896 24 
Residual 9.876784 0.329226 30 

Residual Analysis 

Attribute Method Test Stat Critical P-Value Decision(a:5%) 
Variances Bartlett Equality of variance 4.16 14.07 0.7612 Equal Variances 

Mod Levene Equality of Variance 0.8016 2.423 0.5939 Equal Variances 
Distribution Shapiro-Wilk W Normality 0.9345 0.9338 0.0523 Normal Distribution 

Anderson-Darling A2 Normality 0.6651 2.492 0.0827 Norma! Distribution 

Total Dry Weight-mg Summary Calculated Variate 

C-% Control Type Count Mean Min Max Std Err Std Dev CV% %Effect 
0 Negative Control 4 5.745 4.85 6.44 0.3804 0.7608 13.24%1 0.0% 
1.5 4 5.397 4.79 5.73 0.2077 0.4155 7.7% 6.05% 
3 4 5.245 4.58 5.55 0.2241 0.4481 8.54°/o 8.7o/c 
6.1 4 6.18 5.75 6.47 0.171 0.342 5.54% -7.57% 
12.1 4 5.848 4.98 6.24 0.2959 0.5918 10.12% -1.79% 
24.2 4 5.443 4.54 6.28 0.3606 0.7211 13.25% 5.27% 
48.5 4 5.995 5.47 6.45 0.2354 0.4709 7.85% -4.35% 
97 4 5.902 5.64 6.19 0.1465 0.2931 4.97%i -2.74% 

000-469-187-1 CETIS'" v1 .8.7.16 Analyst: :JIN QA: -:iCic.-
l/feu,, 11.i /fl, 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 03-8201-6297 

Analyzed: 12 May-16 9:56 

Total Dry Weight-mg Detail 

cHo/o 

0 

1.5 

3 

6.1 

12.1 

24.2 

48.5 

97 

Graphics 

Control Type 

Negative Control 

• • .~ . • 

Rep 1 

6.31 

4.79 

5.46 

5.75 

4.98 

5.33 

5.73 

6.19 

-~---• • • 

.. f .. 
ooi • • ,, • • • 
0.0 • • 

• • 
-0.2 : 

• • 

•• • 

• • 

000-469-187-1 

Endpoint: Total Dry Weight-mg 

Analysis: Nonlinear Regression 

Rep2 Rep3 Rep4 

5.38 6.44 4.85 

5.55 5.73 5.52 

5.39 4.58 5.55 

6.44 6.47 6.06 

6.21 6.24 5.96 

6.28 5.62 4.54 

6.33 5.47 6.45 

5.64 5.66 6.12 

2P Exponential EV [Y=Nexp(log(0.5)'X/D)] 

--..--- 0.0 

.. 
i 0,0 ------·---

Report Date: 

Test Code: 

12 May-16 09:57 (p 2 of 2) 

16482e I 08-2205-9823 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

• 

• • • •• •• • 

• • • 

·M O 9 

• 

• 

• • 

• 
·1.< ~~-~-~~-~-~-~~-~~ ,,, 

.• 

-2.l 

! ~~ t 
.. t .. 

CETIS'" v1 .8.7.16 

-Ol oo 

• 

J,'1 Analyst: __ _ QA: 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 07-4526-3672 
Analyzed: 12 May-16 10:00 

Batch ID: 

Start Date: 

07-3504-4440 

29 Apr-16 

Ending Date: 06 May-16 

Duration: 7d Oh 

Sample ID: 07-5438-727 4 

Sample Date: 27 Apr-16 09:04 

Receive Date: 28 Apr-1610:50 

Sample Age: 39h (8 °C) 

Data Transform 
Untransformed 

Zeta 

NA 

Dunnett Multiple Comparison Test 

Control vs C-o/o 
Negative Control 1.5 

ANOVA Table 

Source 

Between 
Error 
Total 

Distributional Tests 

3 
6.1 
12.1 
24.2 
48.5 
97 

Sum Squares 

2.976109 
6.741494 

9.717604 

Endpoint: Total Dry Weight-mg 
Analysis: Parametric-Control vs Treatments 

Test Type: Lemna Growth 
Protocol: EC/EPS 1/RM/37 

Species: Lemna minor 

Source: CPCC#490 

Code: 
Material: 

2CF7094A 

Water Sample 

Source: Teck Coal (TECK COAL) 

Station: LC FRDSDC WS 2016-04-26 N 

Alt Hyp Trials 

C<T NA 

Test Stat Critical 

-0.9272 2.482 
-1.334 2.482 
1.161 2.482 
0.2736 2.482 

-0.8071 2.482 
0.6671 2.482 
0.4203 2.482 

Mean Square 
0.4251584 

0.2808956 

Seed 

NA 

MSD DF P-Value 

0.930 6 0.9878 
0.930 6 0.9966 
0.930 6 0.4073 
0.930 6 0.7936 
0.930 6 0.9826 

0.930 6 0.6352 
0.930 6 0.7396 

DF 

7 

24 
31 

F Stat 

1.514 

Report Date: 

Test Code: 

12 May-1610:00 (p 1 of 2) 

16482e I 08-2205-9823 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Jeslin Wrjaya 
Diluent: Modified APHA 

Brine: 
Age: 9d 

Client: Teck Coal 

Project: 

PMSD NOEL LOEL 

16.2% 

P-Type 

CDF 
CDF 
CDF 
CDF 

CDF 
CDF 
CDF 

97 >97 

Decision(a:5°/o) 

Non-Significant Effect 
Non-Significant Effect 
Non-Significant Effect 
Non-Significant Effect 
Non-Significant Effect 
Non-Significant Effect 
Non-Significant Effect 

P-Value Decision(a:5%} 

0.2101 Non-Significant Effect 

TOEL 

NA 

TU 
1.031 

Attribute Test Test Stat Critical P-Value Decision{a:1o/o} 
Variances 
Distribution 

Bartlett Equality of Variance 
Shapiro-Wilk W Normality 

Total Dry Weight-mg Summary 

C-% 

0 
1.5 

3 
6.1 

12.1 
24.2 
48.5 

97 

Control Type Count 

Negative Control 4 
4 
4 

4 
4 

4 
4 

4 

Total Dry Weight-mg Detail 

0 
1.5 

3 
6.1 

12.1 

24.2 

48.5 

97 

000-469-187-1 

Control Type Rep 1 

Negative Control 6.31 

4.79 

5.46 

5.75 

4.98 

5.33 

5.73 

6.19 

Mean 
5.745 

5.397 
5.245 

6.18 
5.848 
5.443 

5.995 

5.902 

Rep2 

5.38 

5.55 

5.39 

6.44 

6.21 

6.28 

6.33 

5.64 

4.16 18.48 
0.9424 

95% LCL 

4.534 

4.736 
4.532 

5.636 

4.906 
4.295 

5.246 
5.436 

Rep 3 
6.44 

5.73 

4.58 

6.47 

6.24 

5.62 

5.47 

5.66 

0.9081 

95% UCL 

6.956 

6.059 
5.958 

6.724 
6.789 
6.59 

6.744 

6.369 

Rep4 

4.85 

5.52 

5.55 

6.06 

5.96 

4.54 

6.45 

6.12 

0.7612 Equal Variances 
0.0878 Norma! Distribution 

Median 

5.845 

5.535 
5.425 
6.25 

6.085 

5.475 
6.03 

5.89 

Min 

4.85 

4.79 
4.58 

5.75 
4.98 

4.54 

5.47 
5.64 

Max 

6.44 

5.73 

5.55 
6.47 
6.24 

6.28 

6.45 
6.19 

CETIS'M v1.8.7.16 

Std Err 

0.3804 

0.2077 
0.2241 

0.171 

0.2959 
0.3606 

0.2354 
0.1465 

CV% 
13.24% 
7.7°/o 
8.54% 
5.54°/o 
10.12% 
13.25°/o 
7.85% 
4.97% 

Analyst: JIN 

0/oEffect 

0.0% 
6.05% 
8.7% 
-7.57% 
-1.79°/o 
5.27% 
-4.35%, 
-2.74% 

QA: 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 07-4526-3672 
Analyzed: 12 May-16 10:00 

Graphics 

000-469-187-1 

Endpoint: Total Dry Weight-mg 
Analysis: Parametric-Control vs Treatments 

.. 1 M 

~i 
Cl~ o.i 

~o ............ -

• 

CETIS'" v1.8.7.16 

• • 
" 

Report Date: 

Test Code: 

12 May-16 10:00 (p 2 of 2) 

16482e I 08-2205-9823 

Nautilus Environmental 

CETIS Version: CET1Sv1.8.7 
Official Results: Yes 

• • • • 

·!.O ., 

• ••• 
• 

'·' 

Analyst: :Iv'.! 

• 

" 

QA ~ c'f/f/; 



Lemna minor Summary Sheet 

Client: 

Work Order No.: 

Sample Information: 

Sample ID: 

Sample Date: 

Date Received: 

Sample Volume: 

LC _ OCOS _\NS - 201b-Ol\-;;>b_ N 

Apr\\ :i't f lb 

Test Organism Information: 

Culture Date: Ol\'2\\b 

Start Date: Al'rl\ :l01 ' 20\b 

Set up by: _J::..;Wc..:_ _______ _ 

Age of culture (Day O): 
>8X growth in APHA ?: '( ( l\-S f\0\\dS) 

KCI Reference Toxicant Results: 

Reference Toxicant ID: 

Date Initiated: AP\\ l d.'l, I \b 

7-d No. of Fronds IC50 (95% CL): 

7-d No. Fronds IC50 Reference Toxicant Mean (2 SD Range): 4.0 (3 .:J - S ·O) CV(%): l'.l -----
'JIL KC.I 

Number of Fronds Drv WeiQht 

Test Results: IC25 %(Viv) 195% CU I G\1 -:>C\t 

IC50 %1v/vl 195% CU ., C\1- 'fC\1-
. 

Reviewed by: Date reviewed: k1 Ut((,b 

October 1, 2009; Ver. 1.2 Nautilus Environmental 



Client: 

Sample ID: 

Work Order No.: 

Culture Source: 

Test Culture Age: 

Light Intensity Range: 

Day 

Shelf Temp ('C) 

Initials 

Sample Characteristics: 

Temperature {°C) 

DO (mg/L) 

pH 

Conductivity (µS) 

Plant Growth Inhibition Toxicity Test 
Water Quality Measurements 

\eC('\ 

LC - OCO S _\NS_ :;10\io -OL\ - :>t,_N 

11,\.\-))1-

cree 4f l\:C\o 

i <iQ\j\; 

L\G3D - Sl.\cl\-O \Ul< 

0 1 

2U.. c, "J..$"1.0 

:JN ,.__ 

Initial Water Quality 

23-0 

i--C\ 

2 

t")Dl°" 

,__ 

Setup by: 

Test Date: 

Test Species: 

> 8X Growth? (Y/N): 

Date Measured: 

3 

;\l\. s 
JIN 

Aeration?: 

Nutrients 

added?1
: 

4 

25.o 

ML\ 

2D min 

JIN 

fW\\\ 2.C\ /lb 

Lemna minor 

I { '1-<; 'i\"O\\c\IO) 

<'l~r\\ 

5 

J.S·O 

Juv 

'21\ I ib 

6 7 

:l.S·O ?S·O 

'.JIN :JIN 

Adjusted Water Quality 

).3.0 

i-o 
1003 

10 mL of each APHA stock (A,B and C) added to 970 mL sample. 

Concentration 
Temperature (°C) pH Conductivity (µS) 

0 !o (\JI v) DayO Day7 Day 0 Day 7 Oh 

control 
;i:; 0 2S · S i· '2. 1-S CJ\2 

i s 2::;.o 2S·S '6· I i-? C\\3 

3 0 2:;.o 2S-S ?·I '2-9 '11'1-

6.1 ::23.D 2S·'J 3·\ '6'-9 Cj2\ 

12.1 2'.3-.D 2S· 5 ,. \ i-9 '1Tt 

2\.\.1. '.J.?,.D 2s-S 'I:.\ 't· ~ 94-1 

L\?·S 2?>.o 2S·S 'C. \ 9.0 C\lo6 

C\'1- 23.b '2.S·S '6'·0 g. L 1.003 

Initials :JIN ::w :Ju'1 :::JIN JW 

Thermometer: _t'r_, b ___ Cond. Meter: _c_-_3 ___ pH meter: ~ -3 Light meter: ilt - l----------
Sample Description: 

Comments: 

Reviewed: Date Reviewed: 

Version 1.5; Issued July 3, 2015 Nautilus Environmental Company Inc. 



Lemna minor Toxicity Test Data Sheet- 7-d Frond Counts 

Client: _1~~:..:C_,_K=------------ Start Date: Arr\\ ::i9 / lb 

Sample ID: LC-DCOS .\/'JS. '.101-b -0~ -2b.i'l 

Work Order#: _..:.olbe;:\.\,_,"6:::2::..-_________ _ 

Termination Date: -':M:::Cil\"--"'b--'/'-1:.:b:__ _________ _ 
Test set up by:--':J:..:W..:_ ____________ _ 

No. of fronds Abnormal Single Root Loss of 
Concentration Rep Chlorosis Necrosis Yellow size Gibbosity fronds destruction buoyancy Comments lhitials 

Ofo (VfV) Daya Day7 

A (;. '6b :JIN 
B b i·'I 

col\"\to\ c b "bO 
D b 6S 
A b 1-b 
B (, '1<1 

\ . '? c G =ts 
D f, 'H 
A iO 10\ )(. 

B h 10'3 x 
3.0 c G '1!3 x 

D b io x 
A b 'BC\ )( 

B b Ill '/.. 
i;. " c b 52 '/.. f'\ClnK r.a~e ::i. .i:ro(\ds 

D b 80 ~M18t 

A b "B 
B b '13 '/.. )<. 

12. I c b i3 
D h (,9 x 
A [, '1'? 
B G 112. 

2\.\.1... c b "1'1-
D b ii 

Comments: 

Reviewed by: 0~ . Date Reviewed: . flct¥ i ~ /n. 
. I 

Version 1.0 Issued June 26, 2006 Nautilus Environmental 



Lemna minor Toxicity Test Data Sheet - 7-d Frond Counts 

Client: 1ecK Start Date: APri\ :.:<9 I llo 

Sample JD: LC_ ocos.ws_ 2otb-O~ -2b _ N Termination Date: MCI (, f lb 
-=""'-__;_~=--~~~~~~~~~ 

Work Order#: ...:..:IG'-l\-'-"'6"'2'----------- Test set up by: JIN 
~~~~~~~~~~~~~~ 

-
No. of fronds Abnormal Single Root Loss of 

Concentration Rep Chlorosis Necrosis Yellow 
size 

Gibbosity fronds destruction buoyancy Comments Initials 
Ofo (V/V) Daya Day 7 

A [, 'bb -:JIN 
B [, 103 

4%·(? c l, '62. 
D b 'iib 
A h C\3 
B [, C\b 

C\"f c h is 
D lo 'ilb -- / 

A 
B 
c 
D 
A 
B 
c 
D 
A 
B 
c 
D 
A . 

B 
c 
D 

Comments: 

Reviewed by: 0 ~ Date Reviewed: }ia'l ir/r;, 
I 

Version 1.0 Issued June 26, 2006 Nautilus Environmental 



7-d Lemna minor Weight Data Sheet 

Client: 

Sample ID: 
lecK 
LC OCD~ _ WS _ 20l\y· 0tt- 2b. /\I 

l(,l1Y1 

Start Date: Apr\\ ;ici /lb 

Termination Date: \1110.\J b /tb 

WO#: Balance ID: Bal - 1 

~-,.~Jilf 
.. . 

' '~iil'.ll 1 ! ' : l " ' . ! .. 
. . - ""-·"' _,,,3,_,g .... H, ·- . 

010 ( ~ f v) ocos Purple 

A I 1010 · Olt IOF!. qo JN I JIN 

8 d. qii.·w '191?. 93 
Cot1trol c a 1012. Ol\- 10\C\. Ob 

D l\ iD\2. '12 101::i. <t:'.f 

A s \002.33 JIN~ IOCA.20 

8 i:; 100'1. 95 .j.. ~IOlb.22. 
1 . '3 c ,. IOOb. )3 10\1 .GS 

D <t 10\lf -'12 102t· so 

A '1 !ODS. S=t ID\'t . \1-

8 to qqi.02 \00'/;. \C\ 

3. () c ll IOOS · q?, 10\3. 24-

D l2 100$·30 1013· 2\1 

A 13 IOOS · H ID\3. 21.\-

8 14' IOOS· S3 101c; · lb 

6 . .1 c 1S 1003. so toob. qo 
D 16 9Z3-3o C:f\O · S'!-

A l't 1ooi. 91 IOt4. 91.\-

B !'/, 1021. 1q 102q .Sb 

12. \ c \Cf 1012. is IO\q. 'f-\ 
D 2) /02b. \9 103\. =12 

A 2\ iOO''f · 22 iDtS · ti I 
B ZI. 1032. L\'2 IOU,\. 3C\ 

:<tt .-?.. c 23 102S · O'\ 103.\. L\3 
D 21.\- i0l3: 02. 1020. 31' 

A 2S 1ooq. 25 IOib. 30 

B Qb 1003 ·2b i0\3 · '69 

4~·'3 c '.l:'.f 999. 01- iOob- 10 
D 2? "l"l't · S2 iOO't . 61- ' 

Comments: 1t ;is· ID\b. \3 

o\\ ts · IOOb. '63 'It 32. "lbS· 3b 

Reviewed by: Date Reviewed: /1 oi; 2 '( (t f.o 
~~--'~~~t----'-1.,~~~ 

Version 1.1 Issued May29,2015 Nautilus Environmental Company Inc. 



7-d Lemna minor Weight Data Sheet 

Client: 

Sample ID: 

WO#: 
LC DCD$- i!\J~ _ 20i<> - Ol\ - '.lb _ N 

(btj,'i\2 

Start Date: ApCT l ::i9 f lb 
-'""c;..:..:.--~---~ 

Termination Date: ...:Mc.:.Q;;o~""-{,-'-/-lb;;..... ___ _ 
Balance ID: _ __::B:.:a::..I _~ _,i::,.._ ___ _ 

• O/D (\J/\/) ixoo; PurPie 

A ;iq qq2 .bl\- lDDO · 'Oi- c:JW( c:JW 

B 3D 'l'IC\ -3'\- "l'O'l · \O" qq ~"' Cft 
3\ \000. 2.'f loO=! · f,D c 

D 32 'lS'\. '!O 'lbS· (,3 ,\/ 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D . 

A 
. 

B 

c 
D 

Comments: 

Reviewed by: Date Reviewed: ft ct'1 l 'f //fo 
-~-'---l-1~4/_..:..:..~ 

Version 1.1 Issued May 29, 2015 Nautilus Environmental Company Inc. 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 18-3890-5306 Endpoint: 
Analyzed: 12 May-1610:36 Analysis: 

Batch ID: 

Start Date: 

18-5200-6809 

29 Apr-16 

Ending Date: 06 May-16 

Duration: ?d Oh 

Sample ID: 13-8345-2068 

Sample Date: 27 Apr-16 07:58 

Receive Date: 28 Apr-16 10:50 

Sample Age: 40h (6 °C) 

Linear Interpolation Options 

X Transform Y Transform 

Log(X+1) Linear 

Point Estimates 

Level % 95°/o LCL 
IC5 >97 NIA 
IC10 >97 NIA 
IC15 >97 NIA 
IC20 >97 N/A 
IC25 >97 NIA 
IC40 >97 NIA 
IC50 >97 NIA 

Frond Count Summary 

C-% Control Type 

0 Negative Control 
1.5 
3 
6.1 
12.1 

24.2 
48.5 
97 

Frond Count Detail 

C-% Control Type 

0 Negative Control 

1.5 

3 

6.1 

12.1 

24.2 

48.5 

97 

000-469-187-1 

T.est Type: 

Protocol: 

Species: 

Source: 

Code: 

Material: 

Source: 
Station: 

Seed 

1757853 

95% UCL TU 

NIA <1.031 

NIA <1.031 

NIA <1.031 
NIA <1.031 
NIA <1.031 
NIA <1.031 
NIA <1.031 

Count Mean 

4 73.5 
4 70.75 
4 87 
4 77 
4 73.5 
4 87.75 
4 83.25 
4 84 

Rep 1 Rep2 

80 81 

70 73 

95 102 

83 105 

67 87 

92 106 

80 97 

87 90 

Frond Count 
Linear Interpolation (ICPIN) 

Lem na Growth 

EC/EPS 1/RM/37 

Lemna minor 
CPCC#490 

5275CDA4 

Water Sample 

Teck Coal (TECK COAL) 

LC DCDS WS 2016-04-26 N 

Report Date: 12 May-1610:44 (p 1 of 2) 

16482d 112-0729-3714 Test Code: 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: Jeslin Wijaya 

Diluent: Modified APHA 

Brine: 

Age: 8d 

Client: Teck Coal 

Project: 

Resamples Exp 95% CL Method 

200 Yes Two-Point Interpolation 

95% LCL 95% UCL 

NA NA 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

Calculated Variate 

Min Max Std Err Std Dev CV% 

59 81 5.074 10.15 13.81°/o 
69 73 0.8539 1.708 2.41% 
74 102 6.819 13.64 15.68% 
46 105 12.21 24.43 31.72% 
63 87 5.377 10.75 14.63°/o 
71 106 7.443 14.89 16.96% 
76 97 4.679 9.359 11.24% 
79 90 2.677 5.354 6.37% 

Rep 3 Rep4 

74 59 

69 71 

77 74 

46 74 

77 63 

71 82 

76 80 

79 80 

CETIS™ v1.8.7.16 

%Effect 

0.0% 

3.74% 
-18.37% 

-4.76o/o 
0.0% 
-19.39% 
-13.27% 
-14.29% 

"'W Analyst:_v __ 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 18-3890-5306 
Analyzed: 12 May-1610:36 

Graphics 

• 

• 

. .. . ' , ... 

000-469-187-1 

•·-

Endpoint: Frond Count 

Analysis: Linear Interpolation (ICPIN) 

CETIS'M v1.8.7.16 

Report Date: 

Test Code: 

12 May-1610:44 (p 2 of 2) 

16482d 112-0729-3714 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst:_JtN __ QA: 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 10-0174-0340 
Analyzed: 12 May-16 10:36 

Batch ID: 

Start Date: 

18-5200-6809 

29 Apr-16 

Ending Date: 06 May-16 

Duration: 7d Oh 

Sample ID: 13-8345-2068 

Sample Date: 27 Apr-16 07:58 

Receive Date: 28 Apr-1610:50 

Sample Age: 40h (6 °C) 

Data Transform 
Untransformed 

Zeta 
NA 

Dunnett Multiple Comparison Test 

Control vs C-% 
Negative Control 1.5 

ANOVA Table 

Source 

Between 
Error 
Total 

Distributional Tests 

Attribute 

3 
6.1 
12.1 
24.2 
48.5 
97 

Sum Squares 

1253.469 
4026.25 
5279.719 

Test 

Endpoint: Frond Count 
Analysis: Parametric-Control vs Treatments 

Test Type: Lemna Growth 
Protocol: EC/EPS 1/RM/37 

Species: Lemna minor 

Source: CPCC#490 

Code: 

Material: 

5275CDA4 

Water Sample 

Source: Teck Coal (TECK COAL) 

Station: LC DCDS WS 2016-04-26 N 

Alt Hyp Trials Seed 
C<T NA NA 

Test Stat Critical MSD OF P-Value 

-0.3003 2.482 
1.474 2.482 
0.3822 2.482 
0 2.482 
1.556 2.482 
1.065 2.482 
1.146 2.482 

Mean Square 
179.067 
167.7604 

Test Stat 

22.73 6 0.9348 
22.73 6 
22.n 6 
22.73 6 
22.73 6 
22.73 6 
22.73 6 

OF 

7 

24 
31 

Critical 

0.2776 
0.7543 
0.8750 
0.2479 
0.4510 
0.4137 

F Stat 

1.067 

P-Value 
Variances 
Distribution 

Bartlett Equality of Variance 
Shapiro-Wilk W Normality 

15.14 
0.9827 

18.48 
0.9081 

0.0342 
0.8742 

Frond Count Summary 

0 
1.5 
3 
6.1 
12.1 
24.2 
48.5 
97 

Control Type Count 

Negative Control 4 
4 
4 
4 

4 

4 

4 

4 

Frond Count Detail 

0 

1.5 

3 

6.1 

12.1 

24.2 

48.5 

97 

000-469-187-1 

Control Type Rep 1 

Negative Control 80 

70 

95 

83 

67 

92 

80 

87 

Mean 

73.5 
70.75 
87 
77 
73.5 
87.75 
83.25 
84 

Rep2 

81 

73 

102 

105 

87 

106 

97 

90 

95°!o LCL 

57.35 
68.03 
65.3 
38.13 
56.39 
64.06 
68.36 
75.48 

Rep3 

74 

69 

77 

46 

77 
71 

76 

79 

95% UCL Median 

89.65 77 
73.47 70.5 
108.7 86 
115.9 78.5 
90.61 72 
111.4 87 
98.14 80 
92.52 

Rep4 

59 

71 

74 

74 

63 

82 

80 

80 

83.5 

CETIS'M v1.8.7.16 

Report Date: 

Test Code: 

12May-1610:44(p1of2) 

16482d 112-0729-3714 

Nautilus Environmental 

CETIS Version: CET1Sv1.8.7 
Official Results: Yes 

Analyst: Jeslin Wijaya 

Diluent: Modified APHA 

Brine: 

Age: 8d 

Client: Teck Coal 

Project: 

PMSD 

30.9o/o 

P-Type 

CDF 
CDF 
CDF 
CDF 
CDF 
CDF 
CDF 

NOEL LOEL 

97 >97 

Decision{a:5%) 
Non-Significant Effect 
Non-Significant Effect 
Non-Significant Effect 
Non-Significant Effect 
Non-Significant Effect 
Non·-Significant Effect 
Non-Significant Effect 

P-Value Oecision(a:5°/o) 
0.4136 Non-Significant Effect 

Decision(a:1%) 
Equal Variances 
Norma! Distribution 

Min 

59 
69 
74 
46 
63 
71 
76 
79 

Max 

81 
73 
102 
105 
87 
106 
97 
90 

Std Err 

5.074 
0.8539 
6.819 
12.21 
5.377 
7.443 
4.679 
2.677 

TOEL 

NA 

CV% 

13.81% 
2.41 Ofo 

15.68% 
31.72°/o 
14.63%1 
16.96%1 
11.24% 

6.37% 

Analyst: :JIN 

TU 

1.031 

o/oEffect 

0.0% 
3.74% 
-18.37% 
-4.76o/o 
0.0% 
-19.39% 
-13.27% 
-14.29°/c 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 10-0174-0340 Endpoint: Frond Count 
Analyzed: 12 May-1610:36 Analysis: Parametric-Control vs Treatments 

Graphics 

'" 
" 

11 " 

" ' 

" 
• 

• 
. ,, •. , 

000-469-187-1 CETIS™ v1.8.7.16 

• 

" 

Report Date: 

Test Code: 

12 May-16 10:44 (p 2 of 2) 

16482d 112-0729-3714 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

• 

•• 

• 

.\,0 ., 
" " '·' '·' '' 

R>oklts 

Analyst: JIN 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 02-8685-7462 
Analyzed: 12 May-16 10:43 

Batch ID: 

Start Date: 

18-5200-6809 

29 Apr-16 

Ending Date: 06 May-16 

Duration: 7d Oh 

Sample ID: 13-8345-2068 

Sample Date: 27 Apr-16 07:58 

Receive Date: 28 Apr-16 10:50 

Sample Age: 40h (6 °C) 

Linear Interpolation Options 

X Transform Y Transform 
Log(X+1) Linear 

Point Estimates 

Endpoint: 
Analysis: 

Test Type: 

Protocol: 

Species: 

Source: 

Code: 

Material: 

Source: 
Station: 

Seed 

1098212 

Level % 95% LCL 95% UCL TU 
IC5 >97 NIA NIA <1.031 
IC10 >97 NIA NIA <1.031 
IC15 >97 NIA NIA <1.031 
IC20 >97 NIA NIA <1.031 
IC25 >97 NIA NIA <1.031 
IC40 >97 NIA NIA <1.031 
IC50 >97 NIA NIA <1.031 

Total Dry Weight-mg Summary 

C-% Control Type Count Mean 
0 Negative Control 4 6.79 
1.5 4 6.285 
3 4 8.503 
6.1 4 7.092 
12.1 4 6.698 
24.2 4 7.638 
48.5 4 7.322 
97 4 8.035 

Total Dry Weight-mg Detail 

C-o/o Control Type Rep 1 Rep2 
0 Negative Control 7.86 7.13 
1.5 6.87 6.27 
3 8.6 10.17 
6.1 8.07 9.63 
12.1 6.03 8.37 
24.2 7.89 8.97 
48.5 7.05 8.63 
97 8.23 8.65 

000-469-187" 1 

Total Dry Weight-mg 
Linear Interpolation (ICPIN) 

Lemna Growth 
ECIEPS 11RMl37 

Lemna minor 
CPCC#490 

5275CDA4 

Water Sample 
Teck Coal (TECK COAL) 

LC DCDS WS 2016-04-26 N 

Report Date: 

Test Code: 

12 May-1610:44 (p 1 of 2) 

16482d 112-0729-3714 

Nautilus Environmental 

CETIS Version: CET1Sv1.8.7 

Official Results: Yes 

Analyst: Jeslin Wijaya 

Diluent: Modified APHA 

Brine: 

Age: 8d 

Client: Teck Coal 

Project: 

Resamples Exp 95% CL Method 

200 Yes Two-Point Interpolation 

95% LCL 95o/o UCL 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

Calculated Variate 

Min Max Std Err Std Dev CV0/o %Effect 
5.15 "\86 0.5776 1.155 17.01% 0.0% 
5.42 6.87 0.3133 0.6265 9.97°/o 7.44°/o 
7.26 10.17 0.6196 1.239 14.57°/o -25.22% 

3.4 9.63 1.325 2.65 37.36% -4.46% 
5.53 8.37· 0.6213 1.243 18.55% 1.36°/o 
6.34 8.97 0.5481 1.096 14.35% -12.48% 
6.46 8.63 0.4617 0.9233 12.61% -7.84% 
7.33 8.65 0.2775 0.5551 6.91°/o -18.33% 

Rep 3 Rep4 

7.02 5.15 

5.42 6.58 

7.26 7.98 

3.4 7.27 

6.86 5.53 

6.34 7.35 

6.46 7.15 

7.33 7.93 

CETIS™ v1.8.7.16 Analyst: JIN QA: 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 02-8685-7462 
Analyzed: 12 May-16 10:43 

Graphics 

~ ,. ,, 
'' 

' ' 

000-469-187-1 

Endpoint: Total Dry Weight-mg 
Analysis: Linear Interpolation (!CPIN) 

----· 

CETIS'" v1 .8.7.16 

Report Date: 

Test Code: 

12 May-1610:44 (p 2 of 2) 

16482d I 12-0729-3714 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

"'cJ Analyst: -.JV 
QA Yfc~zy//t 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 06-0366-2053 Endpoint: Total Dry Weight-mg 
Analyzed: 12 May-1610:42 Analysis: Parametric-Control vs Treatments 

Batch ID: 

Start Date: 

18-5200-6809 
29 Apr-16 

Ending Date: 06 May-16 
Duration: 7d Oh 

Sample ID: 13-8345-2068 

Sample Date: 27 Apr-16 07:58 
Receive Date: 28 Apr-16 10:50 

Sample Age: 40h (6 'C) 

Data Transform 

Untransformed 
Zeta 
NA 

Ounnett Multiple Comparison Test 

Control vs C-0/o 
Negative Control 1.5 

ANOVA Table 

Source 
Between 
Error 
Total 

Distributional Tests 

Attribute 

3 
6.1 
12.1 
24.2 
48.5 
97 

Sum Squares 
15.187 
42.56688 
57.75388 

Test 

Test Type: Lemna Growth 

Protocol: EC/EPS 1/RM/37 
Species: Lemna m'inor 

Source: CPCC#490 

Code: 

Material: 

5275CDA4 
Water Sample 

Source: Teck Coal (TECK COAL) 

Station: LC DCDS WS 2016-04-26 N 

Alt Hyp Trials Seed 
C<T NA NA 

Test Stat Critical MSD OF 
-0.5363 2.482 2.337 6 
1.818 2.482 2.337 6 
0.3212 2.482 2.337 6 
-0.09821 2.482 2.337 6 
0.9 2.482 2.337 6 
0.5654 2.482 2.337 6 
1.322 2.482 2.337 6 

Mean Square OF 
2.169571 7 
1.77362 24 

31 

Test Stat Critical 
Variances Bartlett Equality of Variance 9.525 18.48 
Distribution Shapiro-Wilk W Normality 0.9569 0.9081 

Total Dry Weight-mg Summary 

C~o/" Control Type Count Mean 95% LCL 95% UCL 
0 Negative Control 4 6.79 4.952 8.628 
1.5 4 6.285 5.288 7.282 
3 4 8.503 6.531 10.47 
6.1 4 7.092 2.877 11.31 
12.1 4 6.698 4.72 8.675 
24.2 4 7.638 5.893 9.382 
48.5 4 7.322 5.853 8.792 
97 4 8.035 7.152 8.918 

Total Dry Weightwmg Detail 

C-o/" Control Type Rep 1 Rep 2 Rep 3 Rep4 
0 Negative Control 7.86 7.13 7.02 5.15 
1.5 6.87 6.27 5.42 6.58 
3 8.6 10.17 7.26 7.98 
6.1 8.07 9.63 3.4 7.27 
12.1 6.03 8.37 6.86 5.53 
24.2 7.89 8.97 6.34 7.35 
48.5 7.05 8.63 6.46 7.15 
97 8.23 8.65 7.33 7.93 

P-Value 

0.9636 
0.1668 
0.7768 
0.8978 
0.5277 
0.6799 
0.3376 

F Stat 
1.223 

P-Value 
0.2171 
0.2252 

Median 
7.075 
6.425 
8.29 
7.67 
6.445 
7.62 
7.1 
8.08 

000-469-187-1 CETIS'" v1 .8.7.16 

Report Date: 
Test Code: 

12 May-1610:44 (p 1 of 2) 
16482d 112-0729-3714 

Nautilus.Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: Jeslln Wijaya 

Diluent: Modified APHA 

Brine: 
Age: 8d 

Client: Teck Coal 
Project: 

PMSD NOEL LOEL TOEL 

34.4% 97 >97 NA 

P-Type Decision(a:5%} 

CDF Non-Significant Effect 
CDF Non-Significant Effect 
CDF Non-Significant Effect 
CDF Non-Significant Effect 
CDF Non-Significant Effect 
CDF Non-Significant Effect 
CDF Non-Significant Effect 

P-Value Oecision(a:S%1) 
0.3287 Non-Significant Effect 

Oecision{a:1%) 
Equal Variances 
Normal Distribution 

Min Max Std Err CV"/o 

TU 
1.031 

"/"Effect 
5.15 7.86 0.5776 17.01"/o 0.0% 
5.42 6.87 0.3133 9.97% 7.44% 
7.26 10.17 0.6196 14.57% -25.22% 
3.4 9.63 1.325 37.36°/o -4.46% 
5.53 8.37 0.6213 18.55% 1.36% 
6.34 8.97 0.5481 14.35% -12.48% 
6.46 8.63 0.4617 12.61% -7.84% 
7.33 8.65 0.2775 6.91 o/o ~18.33°/o 

Analyst: :Jc"1 QA: ,jGu- I 
R:lU1 i '{ /k, 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 06-0366-2053 Endpoint: Total Dry Weight-mg 
Analyzed: 12 May-16 10:42 Analysis: Parametric~Control vs Treatments 

Graphics 

,, 
" '" " ·l.• 

000-469-187-1 CETIS'" v1 .8.7.16 

• 

Report Date: 

Test Code: 

12 May-16 10:44 (p 2 of 2) 

16482d 112-0729-3714 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

• 

t.~ !,< l.O l.5 

R>nklt. 

Analyst:_J_~~·"1_ 



Lemna minor Summary Sheet 

Client: 1.;.E'::...C:..;'I<.:._ _______ _ 

Work Order No.: · \61.\,'£2 ----------

Sample Information: 

Sample ID: 

Sample Date: 

LC -LCS-li'lS-20lb·· O<t-::J.S_ f\l 

Ap1\ I :r1. f lb 

Date Received: 

Sample Volume: 

Test Organism Information: 

Culture Date: 

Age of culture (Day 0): 

>SX growth in APHA?: 

KCI Reference Toxicant Results: 

Reference Toxicant ID: Lm t37_ 

Date Initiated: 

7-d No. of Fronds IC50 (95% CL): 

'l c\Q<jS 

Start Date: A\'r'<\ ;n , QO\b 

Set up by: .;.]:.:IN-=---------

7-d No. Fronds IC50 Reference Toxicant Mean (2 SD Range): l\.O (3 .::i - s -O) CV(%): _n_. __ _ 
0iL KC.I 

Number of Fronds Orv Weinht 

Test Results: IC25 %1v/vl 195% CU '7 C\'l- ) C\1' 

IC50 %!v/vl !95% CU I CF\- 1011-

Reviewed by: Date reviewed: __ k_· -1_,_t_'f-+/"'-rJo __ _ 

October 1, 2009; Ver. 1.2 Nautilus Environmental 



Client: 

Sample ID: 

Work Order No.: 

Culture Source: 

Test Culture Age: 

Light Intensity Range: 

Day 

Shelf Temp ('C) 

Initials 

Sample Characteristics: 

Temperature (°C) 

DO (mg/L) 

pH 

Conductivity (µS) 

Plant Growth Inhibition Toxicity Test 
Water Quality Measurements 

C'PCC: '1t '¥10 

l\300 - ¥\DD \UX 

0 1 

;l_lj.. 0 2tt.C3 

CJVJ 111\l 

Initial Water Quality 

'.2<;.<; 
q.?; 

2 

?-5'. 0 

-~ 

Setup by: _CJ_IN __________ _ 

Test Date: A pl'\\ :l_?; ' 20l 6 

Test Species: _,L"'em=naecm::.:1::.:·n"'or _______ _ 

> 8X Growth? (Y/N): ~ ( l\S f\O\\dS:) 

Date Measured: 11\'f\ I 2'6 , 20\b 

3 

"7,5.'J 

,,..,.. 

Aeration?: 

Nutrients 
added?1

: 

4 

;;!lj.. s 
Ji,'1 

:::io min 

5 

23,0 

ML\ 

6 7 

:lS·O }'). \) 

JW JiJ'.l 

Adjusted Water Quality 
J«;. s 

'6'·0 

13\6 

1 10 mL of each APHA stock (A,B and q added to 970 mL sample. 

Concentration Temperature ('C) pH Conductivity (µS) 

-
Ofo ('1 {\}) / Day 0 Day? DayO Day7 Oh 

Control 
fy?, :;J.'.3. D :is -c i. ;i_ Zb3 

1- c; :J.3.S :2S ·C =i .q g.3 '6"tt\-

3.0 :i:3. s ~i;;.c ?;.o g.3 '6'6b 

b. J_ :itt 0 ::is-c 'C. 0 g.3 90\ 

12.i :iit.o 2S-o 'iS·O 8-i+ q29 

.l\l. 1 24-.S '.lS-b 'i;. 0 8·:} '1'iS<; 

'1-il·s 2S·O :lS·D i·o 8-1 lOq'T 

'1=t .'.lS·S dS·D io '1·1 13\6 
Initials 1L'\l Jo'-\ ::J\rJ i:i ;]\;\\ 

Thermometer: _it_b ___ Cond. Meter: _c_-_:i. ___ pH meter: P.1-\ • i Light meter: l\t -1 
~-------

Sample Description: 

Comments: U\ - l ::i\N 

Reviewed: Date Reviewed: 

Version 1.5; Issued July 3, 2015 



Lemna minor Toxicity Test Data Sheet - 7-d Frond Counts 

Client: _,1.::.~C.::.K:..:.....----------- Start Date: Mr\\ ;;ii (lb 

Sample ID: LC - LCS - INS - 20\b .. O'\ - 2c; - N 

Work Order#: _l:0oG::::Ll-:.::'&0::2.'-------------

Termination Date: -"M:':O."'L)_S:__ci..:.l.:::b __________ _ 
Test set up by: __::J:..::W.::__ ______ _:_ _____ _ 

No. of fronds Abnormal Single Root Loss of 
Concentration Rep Chlorosis Necrosis Yellow size Gibbosity fronds destruction buoyancy Comments Initials 

"fb (V{V) DayO Day7 

A G qi- :JIN 

B b i-S 
coMto\ c b iOL\-

D b Yb 
A b '8"3 
B b 'Sb 

\ -s c b "13 
D b qb 
A (, 't:l\-
B h qo 

3 - () c G i-l\-
D b C\I 
A b 'bb 
B b i-l\-

c;. \ c b b\ 
D h C\6 
A b i"> 
B b qs 

12. I c b j;(j 

D b 't'9 
A " IOC\ 
B (, qD 

2L\. 2 c (:, IOS 
D b 9'6 ' 

Comments: 

Reviewed by: ,j'!JtL Date Reviewed: M'll 2-yffe 
I 

Version 1.0 Issued June 26, 2006 Nautilus Environmental 



Lemna minor Toxicity Test Data Sheet- 7-d Frond Counts 

Client: 1ecK -'--'-'---------
Start Date: APri\ :J.'6 Ille 

Sam p I e ID: LC- LC:£ _INS - 201<> - O~ - :lS _ N Termination Date: MCI S l ih 
...::.;;"""-----'-'----------~ 

Work Order#: -"IG:_l\-:o'6:.::2:.__ __________ _ Test set up by:-"J.,__W'--------------

-
No. of fronds Abnormal Single Root Loss of 

Concentration Rep Chlorosis Necrosis Yellow size 
Gibbosity fronds destruction buoyancy Comments Initials 

Ofo (VIV) Day 0 Day 7 

A i;, q:i_ 'JIN 
B {, <gq 

~'I;·'? c lo IOI 
D (, 104-
A {, ib 
B {, 'l'3 

q"f c h '1'l 
D b '1'3 - / 

A 

B 
c 
D 
A 
B 
c 
D 
A 
B 
c 
D 
A 
B 
c 
D 

Comments: 

Reviewed by: 0k Date Reviewed: ftc,f 21{o 

Version 1.0 Issued June 26, 2006 Nautilus Environmental 



Client: 

Sample JD: 

WO#: 

- ~- " 
I .. 

0/c (\Jf\J) 

Colitro·1 

1 . '3 

3. () 

G . .i 

12. i 

::Zlj.. 'L 

4'1;· s 

Comments: 

Reviewed by: 

7-d Lemna minor Weight Data Sheet 

le<:'-K Start Date: Apri\ ::ii 116 _.:..;.;.;_.:.;__ ____ ~ 
LC LCS _ lN<;. 2Dlb - Ot\ -;:!£ _ N 

IG\.\-V-

Termination Date: MCllJ c; ftb _:..'-""" __ .:.:;.. ___ ~ 
Balance ID: Bal • 1 

-----'-"'-----~ 
. - ·- <: • .• ;!§\Ill'., .. --· ., ,. . 

... . , .. --= " . --~-- -~·! " ' 

LCS B\QCK 

A I (003 . 1'3 !Oto. S\ JW I ;)IN 

B a IDD't· '!,S 1010-00 

c '1 10i3 .1'1- i020. 't'b 

D 4 toot. 'ilO 1001. 'ill\-

A s IODb.O\ tOll. '!:?> 

B (;', IOi\ · bb tor-t ·'+'+ 
c 'l- 102s .c;o IO::SO: 'f,1-
D 't 1001! ·Ob !DIS· 53 

A 9 1011.16 101,. . zq 

B to looi. bl\- 1014:. SS 

c II 'leis· 30 1000 . '"10 

D 12. \0\0 -3'-\: 10\b. b2 

A 10 1021.•w 1on·20 

B 1l\- qqq.93 ICOS · :'.<'3 

c 1S qqq. \Cj 1ro3. S9 

D ib 102'3. '3\ 1032 .'/3 

A fl 9C{I.% 991--10 
8 !'O 99q .'i;'1 IOOb-~ 

c {Cf IOOS ·'lb 1012 . 4-i-

D '20 1ooi. 42 1014-. %6 

A 2\ qq3 .'!O 1001. Sb 

B 22 IOOb. _1l\- 1012. sci 

c n IOO't · l't i0\2 . Oi-

D 2!.\- 'lil'i\ ·St 9'1S ·'lib 

A ZS '1iq. 43 9qs·C\=t 

B 9.b 100'1:. 3( !Oil\- . ST 

c 2=[ IOI\. O'f 10\'i. '13 

D '.Cl IOO'f · r;·3 101~·'36 JW ,I/ 

to% Re - wei9k 1t 5 · ion. 'It 

#ti· 1006- 33 ~ 3i . 1021- . C\1. 

JGt-... Date Reviewed: --~--1-Z_'f:...,/r-1-"0 __ _ 

Version 1.1 lssued May29,2015 Nautilus Environmental Company Inc. 



7-d Lemna minor Weight Data Sheet 

Start Date: ,.:A"'P::..CT:..:.l_:n..;._'-r .:...lb:_ ___ _ Client 

Sample ID: LC- LCS - ws _ 20lb - O'\- -:;g; - N 

(bll(~2 

Termination Date: ..:M::..Ct::::\1"-'S'--'-/-'-\b;;__ ___ _ 
WO#: Balance ID: _ __:B:.:a::..I _~ _i=------

~-~ " • ' v ~ ""' 
.. 

,. ' ' ,=!ill'.::;\, ~~ l:'I~.. . - - ··- -
O/o (Viv) lCS 13\QCI< 

A ;iq 1021. 00 102l · 0"2. :MI JIN 

c;:::r B 30 IOoi· '?8 10:;'1:. I~ 

c 3\ i02\. 43 102'6. 01.\: 

D 31. 10\G ·\I.\: 1022. 4-'6 ,v 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

Comments: 

Reviewed by: Date Reviewed: · H'::::::J. 29- /rJ, _ _;._-i-1-.......:../;..::.;;. __ _ 

Version 1.1 Issued May 29, 2015 Nautilus Environmental Company Inc. 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 15-2796-5911 
Analyzed: 

Batch ID: 

Start Date: 

12 May-16 7:50 

20-1540-1191 

28Apr-16 

Ending Date: 05 May-16 

Duration: 7d Oh 

Sample ID: 18-5443-1080 

Sample Date: 27 Apr-16 06:50 

Receive Date: 28 Apr-16 10:50 

Sample Age: 17h (6.6 'C) 

Linear Interpolation Options 

X Transform Y Transform 

Log(X+1} linear 

Point Estimates 

Level % 95% LCL 

IC5 >97 NIA 
IC10 >97 N/A 
IC15 >97 N/A 
IC20 >97 NIA 
IC25 >97 NIA 
IC40 >97 NIA 
IC50 >97 NIA 

Frond Count Summary 

C-% Control Type 

0 Negative Control 
1.5 
3 

6.1 
12.1 

24.2 
48.5 

97 

Frond Count Detail 

C-% Control Type 

0 Negative Control 
1.5 

3 

6.1 

12.1 

24.2 

48.5 

97 

000-469-187-1 

Endpoint: 

Analysis: 

Test Type: 

Protocol: 

Species: 

Source: 

Code: 

Material: 

Source: 
Station: 

Seed 

503842 

95% UCL TU 

NIA <1.031 
NIA <1.031 

NIA <1.031 
NIA <1.031 
N/A <1.031 
N/A <1.031 
NIA <1.031 

Count Mean 

4 84.5 
4 78.5 
4 78.75 
4 73.25 
4 83 

4 94.5 
4 90.5 
4 85.25 

Rep 1 Rep2 

91 69 

77 80 

78 84 

80 68 

77 89 

103 84 

86 83" 

80 82 

Frond Count 
Linear Interpolation (ICPIN) 

Lem na Growth 
ECIEPS 1/RMl37 

Lemna minor 

CPCC#490 

6E885F68 

Water Sample 
Teck Coal (TECK COAL) 

LC_LC5_WS_2016-04-25_N 

Report Date: 

Test Code: 

12 May-16 07:51(p1 of 2) 

16482a I 18-8570-1183 

Nautilus Environmental 

CETIS Version: CET1Sv1.8.7 

Official Results: Yes 

Analyst: Jeslin Wijaya 

Diluent: Modified APHA 

Brine: 

Age: 8d 

Client: Teck Coal 

Project: 

Resamples Exp 95% CL Method 

200 Yes Two-Point Interpolation 

95°!o LCL 95% UCL 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

NA NA 

Calculated Variate 

Min Max Std Err Std Dev CV% 0/oEffect 
69 98 6.357 12.71 15.05o/o O.Oo/c 
67 90 4.735 9.469 12.06% ?.101o 
68 85 3.902 7.805 9.91% 6.81°/o 
55 90 7.565 15.13 20.66% 13.31°/o 
77 89 2.449 4.899 5.9% 1.78% 
84 103 4.173 8.347 8.83% -11.83°/o 
83 98 3.571 7.141 7.89% -7.1°/o 
80 92 2.689 5.377 6.31% -0.89% 

Rep 3 Rep4 

98 80 

67 90 

68 85 

55 90 

83 83 

99 92 

95 98 

92 87 

CETIS'M v1.8.7.16 Analyst: '.JIN 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 15-2796-5911 
Analyzed: 12 May-16 7:50 

Graphics 

'" 

1 <O 

l 

000-469-187-1 

, .. 

'"" 

Endpoint: Frond Count 
Analysis: Linear Interpolation (ICP!N) 

CETIS'M v1.8.7.16 

Report Date: 

Test Code: 

12May-1607:51 (p2of 2) 

16482a I 18'8570-1183 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

::}\.,\) 
Analyst: __ _ QA: 



CETIS Analytical Report Report Date: 

Test Code: 

12 May-16 07:51(p1 of 2) 

16482a I 18-8570-1183 

Lemna Growth Inhibition Test Nautilus Environmental 

Analysis ID: 14-0861-2047 Endpoint: Frond Count CETIS Version: CET1Sv1.8.7 

Analyzed: 12 May-16 7:51 

Batch ID: 20-1540-1191 

Start Date: 28 Apr-16 

Ending Date: 05 May-16 

Duration: 7d Oh 

Sample ID: 18-5443-1080 

Sample Date: 27 Apr-16 06:50 

Receive Date: 28 Apr-16 10:50 

Sample Age: 17h (6.6 'C) 

Data Transform 

Untransformed 
Zeta 
NA 

Dunnett Multiple Comparison Test 

Control vs C-% 

Negative Control 1.5 

ANOVA Table 

Source 

Between 
Error 
Total 

Distributional Tests 

Attribute 

3 
6.1 
12.1 
24.2 

48.5 

97 

Sum Squares 

1307.719 

2144.25 
3451.969 

Test 

Analysis: Parametric-Control vs Treatments 

Test Type: Lemna Growth 
Protocol: EC/EPS 1/RM/37 

Species: Lemna minor 

Source: CPCC#490 

Code: 

Material: 

Source: 
Station: 

6E885F68 

Water Sample 
Teck Coal (TECK COAL) 

LC_LC5_WS_2016-04-25_N 

Official Results: Yes 

Analyst: Jes!in Wijaya 

Diluent: Modified APHA 

Brine: 
Age: 8d 

Client: Teck Coal 

Project 

Alt Hyp Trials Seed PMSD NOEL LOEL 

C<T NA 

Test Stat Critical 
-0.8977 2.482 

-0.8603 2.482 
-1.683 2.482 
-0.2244 2.482 

1.496 2.482 
0.8977 2.482 
0.1122 2.482 

Mean Square 

186.817 

89.34375 

NA 19.6% 

MSD OF P-Value P-Type 

16.59 6 0.9867 CDF 
16.59 6 0.9851 CDF 
16.59 6 0.9990 CDF 
16.59 6 0.9224 CDF 
16.59 6 0.2694 CDF 
16.59 6 0.5287 CDF 

16.59 6 0.8448 CDF 

97 >97 

Decision(a:5o/o) 
Non-Significant Effect 
Non-Significant Effect 
Non-Significant Effect 
Non-Significant Effect 
Non-Significant Effect 
Non-Significant Effect 
Non-Significant Effect 

DF F Stat P-Value Decision{a:5%) 

7 

24 
31 

2.091 0.0842 Non-Significant Effect 

Test Stat Critical P-Value Decision{a:1o/o) 

Variances 
Distribution 

Bartlett Equality of Variance 
Shapiro-Wilk W Normality 

5.593 18.48 0.5880 Equal Variances 
0.9845 0.9081 0.9137 Normal Distribution 

Frond Count Summary 

C-% 

0 
1.5 

3 
6.1 
12.1 
24.2 

48.5 
97 

Control Type Count 

Negative Control 4 
4 

4 
4 
4 

4 

4 
4 

Frond Count Detail 

C-0/n 
0 

1.5 

3 

6.1 

12. 1 
24.2 

48.5 

97 

Control Type Rep 1 

Negative Control 91 

77 

78 

80 

77 

103 

86 

80 

Mean 

84.5 
78.5 

78.75 
73.25 
83 

94.5 
90.5 
85.25 

Rep 2 

69 

80 

84 

68 

89 

84 

83 

82 

95% LCL 
64.27 
63.43 

66.33 
49.17 

75.2 
81.22 

79.14 
76.69 

Rep 3 
98 

67 

68 

55 

83 

99 

95 

92 

95o/o UCL Median 

104.7 85.5 

93.57 78.5 
91.17 81 

97.33 74 
90.8 83 
107.8 95.5 

101.9 90.5 
93.81 84.5 

Rep4 

80 

90 

85 

90 

83 

92 

98 

87 

Min 

69 
67 
68 

55 
77 
84 

83 

80 

Max 

98 

90 

85 
90 
89 
103 

98 

92 

Std Err 

6.357 
4.735 

3.902 

7.565 
2.449 
4.173 

3.571 
2.689 

TOEL 

NA 

CV% 

15.05% 
12.06o/o 
9.91% 

20.66%1 

5.9°/o 
8.83% 

7.89% 

6.31% 

000-469-187-1 CETIS™ v1.8.7.16 Analyst: :JVJ 

TU 
1.031 

o/oEffect 

O.Oo/o 
7.1 Ofo 

6.81% 

13.31°/o 
1.78% 

-11.83% 

-7.1% 

-0.89%i 

QA JGv_, I 
. Lau 2'-1 /fo 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 14-0861-2047 Endpoint: Frond Count 
Analyzed: 12 May-16 7:51 Analysis: Parametric-Control vs Treatments 

Graphics 

" 

'' " '" "' 

000-469-187-1 CETIS'" v1 .8.7.16 

• 

Report Date: 

Test Code: 

12 May-16 07:51 (p 2 of 2) 

16482a I 18-8570-1183 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

• 

R>nklls 

... • •• 

Analyst: :JlN QA: 



CETIS Analytical Report Report Date: 

Test Code: 

12 May-16 07:57 (p 1 of 2) 

16482a I 18-8570-1183 

Lemna Growth Inhibition Test Nautilus Environmental 

Analysis ID: 13-7202-5483 Endpoint: Total Dry Weight-mg CETIS Version: CETISv1 .8.7 

Analyzed: 12 May-16 7:56 Analysis: Nonlinear Regression Official Results: Yes 

Batch ID: 20-1540-1191 Test Type: Lemna Growth Analyst: Jeslin Wijaya 

Start Date: 28 Apr-16 Protocol: ECIEPS 11RMl37 Diluent: Modified APHA 

Ending Date: 05 May-16 

Duration: 7d Oh 

Sample ID: 18-5443-1080 

Sample Date: 27 Apr-16 06:50 

Receive Date: 28 Apr-16 10:50 

Sample Age: 17h (6.6 °C) 

Non-Linear Regression Options 

Model Function 

Species: 

Source: 

Code: 

Material: 

Source: 
Station: 

2P Exponential EV [Y=A'exp(log(O.S)'X/D)] 

Regression Summary 

Lemna minor Brine: 

CPCC#490 Age: 8d 

6E885F68 Client: Teck Coal 

Water Sample Project: 

Teck Coal (TECK COAL) 

LC_LC5_WS_2016-04-25_N 

X Transform Y TransfOrm Weighting Function 
None None Normal [W=1] 

lters Log LL Al Cc BIC Adj R2 Optimize F Stat Critical P-Value Decision(a:5%) 

6 -11.25 26.91 29.43 Yes 2.259 2.508 0.0719 Non-Significant Lack of Fit 

Point Estimates 

Level % 95% LCL 95o/o UCL TU 95% LCL 95% UCL 

IC5 9439000 NIA NIA 0.0000105 NA I IC10 19390000 NIA NIA 0.0000051 N NA .Jw 
I 

IC15 29910000 NIA NIA 0.0 NA NA ( ") 'l't 0 /c (.\l I~) IC20 41060000 0.0000024 NA NA 
IC25 52940000 0.0000018 NA NA 
IC40 0.0000010 NA NA v 

IC50 NIA 0.0000007 NA NA 

Regression Parameters 

Parameter Estimate Std Error 95% LCL 95% UCL t Stat P-Value Decision(a:5%) 
A 6.286 0.1981 5.897 6.674 31.73 <0.0001 Significant Parameter 
D 1.28E+08 1.87E+13 -3.7E+13 3.66E+13 6.83E-06 1.0000 Non-Significant Parameter 

ANOVA Table 

Source Sum Squares Mean Square DF F Stat P-Value Oecision{a:5%) 
Model 0 0 1 0 1.0000 Non-Significant 
Lack of Fit 8.580897 1.430149 6 2.259 0.0719 Non-Significant 
Pure Error 15.19562 0.633151 24 
Residual 23.77652 0.792551 30 

Residual Analysis 

Attribute Method Test Stat Critical P-Value Decision{a:5%) 
Variances Bartlett Equality of Variance 6.51 14.07 0.4816 Equal Variances 

Mod Levene Equality of Variance 1.35 2.423 0.2710 Equal Variances 
Distribution Shapiro-Wilk W Normality 0.9762 0.9338 0.6837 Normal Distribution 

Anderson-Darling A2 Normality 0.2948 2.492 0.6275 Normal Distribution 

Total Dry Weight-mg Summary Calculated Variate 

C-0/o Control Type Count Mean Min Max Std Err Std Dev CV% %Effect 
0 Negative Control 4 6.465 5.15 7.34 0.5341 1.068 16.52% 0.0% 
1.5 4 6.11 5.37 7.47 0.4646 0.9292 15.21% 5.49% 
3 4 5.83 5.4 6.28 0.1834 0.3668 6.29% 9.82% 
6.1 4 5.83 4.4 7.22 0.618 1.236 21.2% 9.82% 
12.1 4 6.357 5.74 6.71 0.2132 0.4265 6.71% 1.66% 
24.2 4 7.372 6.35 7.93 0.3645 0.729 9.89°/o -14.04% 
48.5 4 6.88 6.26 7.69 0.3134 0.6268 9.11% -6.42% 
97 4 6.643 6.02 7.34 0.2703 0.5406. 8.14°/o -2.75% 

000-469-187-1 CETIS'M v1.8.7.16 Analyst: :Jl<'.) 

PTBS Function 

Off [Y'=Y] 

QA: 
J(j(,_ 
IA,,,, ?.lj ff, 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 13-7202-5483 
Analyzed: 12 May-16 7:56 

Total Dry Weight-mg Detail 

C-0/o 
0 

1.5 

3 

6.1 

12.1 

24.2 

48.5 

97 

Graphics 

Control Type 

Negative Control 

• 
• • • 

Rep 1 

7.33 

5.82 

5.73 

6.4 

5.74 

7.86 

6.54 

6.02 

-·--
-·· • 
• 

• 
• • 

• 

•-• -·-~ -· ·-·---.... !!! 

• • 

• 

000-469-187-1 

• 

• 

• 
• 

<·% 

Endpoint: Total Diy Weight-mg 
Analysis: Nonlinear Regression 

Rep 2 Rep3 Rep4 
5.15 7.34 6.04 

5.78 5.37 7.47 

5.91 5.4 6.28 

5.3 4.4 7.22 

6.54 6.71 6.44 

6.35 7.93 7.35 

6.26 7.69 7.03 

6.6 6.61 7.34 

2P Exponential EV [Y=A'exp(log(O.S)'X/D)] 

"' 

__ ... -
• ,, 

• 

• 
•!.l 

,, 

• 

' 
~ o_o --------·-··-··-

• 

-l.S 

,. 

CETIS'" v1.8.7.16 

Report Date: 

Test Code: 

12 May-16 07:57 (p 2 of 2) 

16482a I 18-8570-1183 

Nautilus Environmental 

CETIS Version: CET1Sv1.8.7 
Official Results: Yes 

• 
• • 

••• • • 
• 

Analyst: ::JIJ\I 

• 

s 
• 
• 
~ 
• 



CETIS Analytical Report Report Date: 

Test Code: 

12 May-16 07:58 (p 1 of 2) 

16482a I 18-8570-1183 

Lemna Growth Inhibition Test Nautilus Environmental 

Analysis ID: 00-8348-1882 Endpoint: Total Dry Weight-mg CETIS Version: CETISv1.8.7 
Analyzed: 12 May-16 7:58 

Batch ID: 

Start Date: 

20-1540-1191 

28 Apr-16 

Ending Date: 05 May-16 

Duration: ?d Oh 

Sample ID: 18-5443-1080 

Sample Date: 27 Apr-16 06:50 

Receive Date: 28 Apr-16 10:50 

Sample Age: 17h (6.6 °C) 

Data Transform 
Untransformed 

Zeta 

NA 

Dunnett Multiple Comparison Test 

Control vs C-% 
Negative Control 1.5 

ANOVA Table 

Source 

Between 
Error 
Total 

Distributional Tests 

Attribute 

3 
6.1 
12.1 
24.2 
48.5 
97 

Sum Squares 

7.858274 
15.19562 
23.05389 

Test 

Analysis: Parametric-Control vs Treatments Official Results: Yes 

Test Type: Lemna Growth 
Protocol: EC/EPS 1/RM/37 

Analyst: Jes!in Wijaya 

Species: Lemna minor 

Source: CPCC#490 

Code: 

Material: 
6E885F68 

Water Sample 

Diluent: Modified APHA 

Brine: 

Age: 8d 

Client: Teck Coal 

Project: 

Source: 
Station: 

Teck Coal (TECK COAL) 

LC_LC5_WS_2016-04-25_N 

Alt Hyp Trials 

C <T NA 

Test Stat Critical 

-0.6309 2.482 
-1.129 2.482 
-1.129 2.482 
-0.1911 2.482 
1.613 2.482 
0.7375 2.482 
0.3155 2.482 

Mean Square 

1.12261 
0.6331508 

Seed PMSD 

NA 21.6% 

MSD OF P-Value P-Type 

1.396 6 0.9716 CDF 
1.396 6 0.9934 CDF 
1.396 6 0.9934 CDF 
1.396 6 0.9164 CDF 
1.396 6 0.2285 CDF 
1.396 6 0.6032 CDF 
1.396 6 0.7789 CDF 

DF 

7 
24 
31 

F Stat P-Value 

1.773 0.1395 

NOEL LOEL 

97 >97 

Decision(a:So/o) 
Non-Significant Effect 
Non-Significant Effect 
Non-Significant Effect 
Non-Significant Effect 
Non-Significant Effect 
Non-Significant Effect 
Non-Significant Effect 

Decision{a:5°/o) 

Non-Significant Effect 

Test Stat Critical P-Value Decision(a:1%) 
Variances 
Distribution 

Bartlett Equality of Variance 
Shapiro-Wilk W Normality 

6.51 18.48 0.4816 Equal Variances 
0.9848 0.9081 0.9206 Normal Distribution 

Total Ory Weight-mg Summary 

C-o/o Control Type Count 

O Negative Control 4 
1.5 4 

3 4 
6.1 4 
12.1 4 
24.2 4 
48.5 
97 

4 

4 

Total Dry Weight-mg Detail 

0 
1.5 

3 

6.1 

12.1 

24.2 

48.5 

97 

Control Type Rep 1 
Negative Control 7 .33 

5.82 

5.73 

6.4 

5.74 

7.86 

6.54 

6.02 

Mean 

6.465 
6.11 
5.83 
5.83 
6.357 
7.372 
6.88 
6.643 

Rep2 

5.15 

5.78 

5.91 

5.3 

6.54 

6.35 

6.26 

6.6 

95% LCL 

4.765 
4.631 
5.246 
3.863 
5.679 
6.212 
5.883 
5.782 

Rep3 

7.34 

5.37 

5.4 

4.4 

6.71 

7.93 

7.69 

6.61 

95% UCL 

8.165 
7.589 
6.414 
7.797 
7.036 
8.533 
7.877 
7.503 

Rep4 

6.04 

7.47 

6.28 

7.22 

6.44 

7.35 

7.03 

7.34 

Median 

6.685 
5.8 
5.82 
5.85 
6.49 
7.605 
6.785 
6.605 

Min 

5.15 
5.37 

5.4 
4.4 
5.74 
6.35 
6.26 
6.02 

Max 

7.34 
7.47 
6.28 
7.22 
6.71 
7.93 
7.69 
7.34 

Std Err 

0.5341 
0.4646 
0.1834 
0.618 
0.2132 
0.3645 
0.3134 
0.2703 

TOEL 

NA 

CV% 

16.52% 
15.21% 
6.29% 
21.2°/o 
6.71% 
9.89% 
9.11% 
8.14% 

000-469-187-1 CETIS™ v1.8.7.16 Analyst: J\'>l 

TU 

1.031 

%Effect 

0.0% 
5.49% 
9.82o/o 
9.a2°1o 
1.66% 
-14.04o/o 
-6.42% 
-2.75% 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 00-8348-1882 
Analyzed: 12 May-16 7:58 

Graphics 

B 

.. 
0·% 

000-469-187-1 

Endpoint: Total Dry Weight-mg 
Analysis: Parametric-Control vs Treatments 

11 ... 
~ ! ~., 

Report Date: 

Test Code: 

12 May-16 07:58 (p 2 of 2) 

16482a I 18-8570-1183 

Nautilus Environmental 

CETIS Version: CET1Sv1.8.7 
Official Results: Yes 
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Analyst:._J_itJ __ 



Lemna minor Summary Sheet 

Sample Information: 

Sample ID: 

Sample Date: 

LC_ WW- OU\_ VJS - 20\lo0'1c·21- N 
Apr\\ Jl ( l!o 

Date Received: 

Sample Volume: 

Test Organism Information: 

Culture Date: 

Age of culture (Day 0): 

>BX growth in APHA?: 

KCI Reference Toxicant Results: 

Reference Toxicant ID: 

Date Initiated: 

7-d No. of Fronds IC50 (95% Cl): 

OL\.2\ \lo 

Start Date: A1?1\\ :iq ' 20\!o 

Set up by: _J_W _________ _ 

7-d No. Fronds IC50 Reference Toxicant Mean (2 SD Range): l\.O (3 .:i - S ·O) CV(%): _1_.?.. ___ _ 

0iL KC.I 

Number of Fronds Orv Weiaht 

Test Results: IC25 %(v/v) (95% CL\ '7 crt .., C\'t 

IC50 %(v/vl (95% CL\ I C{"'.f 'I C\'t 

Reviewed by: Date reviewed: HCl.l:( 2-[° /th ---r+----+1---

October 1, 2009: Ver. 1.2 Nautilus Environmental 



)UJf\ 

Client: 

Sample ID: 

Work Order No.: 

Culture Source: 

Test Culture Age: 

Light Intensity Range: 

Day 

ShelfTemp ('C) 

Initials 

Sample Characteristics: 

Temperature ('C) 

DO (mg/L) 

pH 

Conductivity (µS) 

Plant Growth Inhibition Toxicity Test 
Water Quality Measurements 

1£C\{ 

LC - lrJlf _ Ol\1 _INS_ 20ib0'-P't - i'J 

IOfZ'l-. 

C-PCC 4'l\'10 

i c\04s: 

%30 - Sl.\l.\D \\17< 

0 1 

'.l'-t. s -v5l"' 
JiN A-. 

Initial Water Quality 

:l.3.0 

'.lOOD 

2 

,.,,:;p 

/'= 

Setup by: 

Test Date: 

Test Species: 

> SX Growth? (Y/N): 

Date Measured: 

3 

:n.\,. S 

"JIN 

Aeration?: 

Nutrients 

added?1
: 

4 

J:S.o 

lVIL1 

20 min 

Jt"J 

Apr\\ 2q /lb 

Lemna minor 

'( ( ttS 

Arr\\ 0.11 

5 

:is-o 

J~\) 

ffO\\clS) 

I lb 

6 7 

2';-0 .:is.o 

-:JIN JIN 

Adjusted Water Quality 
23.D 

1 I 0 mL of each APHA stock (A,B and C) added to 970 mL sample. 

Concentration 
Temperature (°C) pH Conductivity (µS) 

O/o (VIV) Day 0 Day7 Day 0 Day7 Oh 

Control 
:l3 .0 :l't. s i·2 '6-"5 912 

I S 23.0 2't. s 'i·2. 'iS·b Ci% 

6.0 d.3 0 2't. s b" \ '6 . c; C\8C, 

b i ::g D 2<j,.t; '6. I '6· =\ loS"2-

\2.\ :n. D 21\-. <; "6 I 'il·'i! 11"62 

)l.\ 2 d.3 D 21\-. s 'iS· i 'Vl 1li-2S 

l\'1> s 2::1 0 2't.S "i;·O '6. "" 190.b 

CH '.l?, 0 '.l!\.. ~ '#)~" '!·"6 ?.;·"" 2660 

Initials Jl;\l :JW "JW JIN JW 

Thermometer: _ii--_b ___ Cond. Meter: _c_-_3 ___ pH meter: _f\\_-_3 ___ Light meter'-: _l\-'--t_-_L _____ _ 

Sample Description: 

Comments: 

Reviewed: Date Reviewed: 

Version 1.5; Issued July 3, 2015 Nautilus Envlronmental Company Inc. 



Lemna minor Toxicity Test Data Sheet- 7-d Frond Counts 

Client: _,1.::."=C\:<."°------------- Start Date: APr\l :29 ( lb 

Sample ID: LC- IN\f _ OL\1 _IN$_ ZOlbOl\2'! _ f\J 

Work Order#: --"'IE>c:L\'-.:"6:.::2=------------

Termination Date: ~M::O'-'L\'--_{,,__:.f....:l..:ob __________ _ 

Test set up by:_::J:..:W-'--------------

No. of fronds Abnormal Single Root Loss of 
Concentration Rep Chlorosis Necrosis Yellow 

size 
Gibbosity fronds destruction buoyancy Comments Initials 

0fo (VfV) DayO Day7 

A (, SC\ ::JIN 
B (, S'6 

coMto\ c (, io 
D (, ::p:; 
A (, S2 
B (, "fO 

\ . '? c (, 6\ . 

D (, Sfo 
A (, "fO 
B h b3 

3. Cl c (0. (,lo 
D (, SS 
A b Sfo ->< ''"" B b '63 -;. y: PfelH*&Jl\9 f\-O\\ds ale l\ecrctk 

G. t c b "fl "' x eme•0i\\GJ ~ 

D b bl\: x """ A b f.9 )( x . 
f'\'Ol'<:\~ q('e tleC\'otk 

B b i;,i )( '/'. 1:me\0illc) 
12. I c (, S6 )( x 

D h ii+ '/'- x 
A (, (,(;, x x v 

B f, ::g, x """ 2L\. 2 c b b'l -;.- x .Pfelf~P9 ffOtdc; are l'\E'c\"'Dt\ c 

D b Gl\: ."' y. tffi2>S\I\ '.') "' ' 

Comments: 

Reviewed by: 0(ju, . Date Reviewed: /J u1 zyfo 

Version 1.0 Issued June 26, 2006 Nautilus Environmental 



Lemna minor Toxicity Test Data Sheet - 7-d Frond Counts 

Client: _,lc:eC.:.K:..o..... __________ _ Start Date: Arri\ d."I / llo 
Sample ID: LC. IN1f .. ol\1 _ \N~ _ '.l.OibO'tH - N Termination Date: MG\ & l \b 

-""o..1-~~.c.;;_~~~~~~~~-

Work Order#: l(,l\-g2 -'--'-';.::_ __________ _ 
T est set up by:......:::J"'W'---------------

-

No. of fronds Abnormal Single Root Loss of 
Concentration Rep Chlorosis Necrosis Yellow 

size 
Gibboslty frondS destruction buoyancy Comments Initials 

Ofo (VIV) DayO Day7 

A (, s:;, )(. y.. l( frord<; C\re uer;; S\'l'C(I\ '1.. ~e::\D\(c "JIN 
B (, '72 ')(. )( )( 

\.\'I:· t; c (, SCI )(. )< )(. 

D (, '+b )( )( )( 

A f, Sb ")(. )( )( ~v 

B b Sio 'f.. 
C\1 c h (,"!: )( 

D "' 
SS )( -. 

A 
B 
c 
D 
A 
B 
c 
D 
A 
B 
c 
D 
A 
B 
c 
D 

Comments: 

Reviewed bY.: ,1GA-- Date Reviewed: /.io.J 2¥//J,, 

Version 1.0 Issued June 26, 2006 Nautilus Environmental 



7-d Lemna minor Weight Data Sheet 

Client: 

Sample ID: 

WO#: 

Corrt,roi 

1 . '3 

3.0 

G·i 

12. i 

Comments: 

Reviewed by: 

LC WTf _Olli -INS_ 20ib0l\21- N 

IG4:i'l 

A \0?,9. '39 

B IOH-i9 

c 
D 

A s 
B 9<4 · 2S 

c C\S't · 09 

D C\bb. '-\\ 

A CFf3. \9 

B lO 1006. lb 

c lDO't · S't 

D 1021o. io 

A 1-0 103'-\-90 

B 1021. i::r 
c iS 1033. '6\ 

D lb C\9l\. b'2 

A 

B 1003 S9 

c 19 1006. os 

D IOOS· 3S 

A 2\ IOO't. 2S 

B 1013 .. b\ 

c 
D 1012' 'l-2 

A 1009-bl\ 

B 1013. bl 

c C\Si· 9\ 

D 

~ 117 · ID3C\ . l:.i 

Version 1.1 Issued May 29, 2015 

Start Date: ~A:_:Pfi,:.:l_::i_9:.._/ l...:;6 ____ _ 

Termination Date: _::M:::Oz.\J_b.::..._~l.:.::lb;__ ___ _ 

Balance ID: _ __c:B:..;a::;.J_-_...1 ____ _ 

.· ., 

i04-'l .Cjlo 

1034:. 'll\-
103b- 39 

CFf\.?3 

1011. so 
iOll.\- . l\ 

103\. !09. 

103'1. "t2 

1000 ·bl 

IOlO · 3\ 

loll -oo 

1012. TI. 

!Olo. "t'lf 

1020· 62. 

1021.\- .3Z 

!DIC\ · 21) 

IOIS · ''tb 

C\SC\ · 20 
' 

II .:ll\ · ID\'1 . OS 

Date Reviewed: [la.,, 2.Cf hre 
-~.t_.:..~,'--~1-=-~~ 

Nautilus Environmental Company Inc. 



Client: 

Sample ID: 

WO#: 

-
O/c (V/\/) 

ci=t 

Comments: 

Reviewed by: 

7-d Lemna minor Weight Data Sheet 

LC-INTLOUI _\NS. 20ib0l\2~ .N 

lt:.l\:i2 

Start Date: Mfi \ :J.9 f u, 
Termination Date: M0.\1 b I lb 

Balance ID: Bal ~ i 

' ---- " ~·~. , :~'(!lit: ". ' 
. 

!l11_1: .. 1~ : . ' " ,, . .. _1,. -
NTf l><OWl\ 

A ;iq %'\. oo 9W· 03 JI~ I OIN 

B 30 GC\l\:. \6 1000. %" 4S :JIN 

c 3\ qqq.so iOO"! · 1-3 

D 3'2. \Oil\. itt 1021 . "fl ,I/ 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B . 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

Date Reviewed: h'1 21( fl f:; 
~~~~,_;:;..i~1=-~~ 

' 

Version 1.1 Issued May 29, 2015 Nautilus Environmental Company Inc. 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 06-1463-1897 Endpoint: 
Analyzed: 12 May-16 10:50 Analysis: 

Batch ID: 18-5200-6809 Test Type: 

Start Date: 29 Apr-16 Protocol: 
Ending Date: 06 May-16 Species: 
Duration: 7d Oh Source: 

Sample ID: 05-4497-8051 Code: 

Sample Date: 27 Apr-16 09:00 Material: 
Receive Date: 28 Apr-16 10:50 Source: 
Sample Age: 39h (10.2 °C) Station: 

Non~Linear Regression Options 

Frond Count 
Nonlinear Regression 

Lem na Growth 
EC/EPS 1/RM/37 

Lemna minor 
CPCC#490 

20786483 

Water Sample 
Teck Coal (TECK COAL) 

LC_WTF _OUT_WS_20160427 _N 

Report Date: 

Test Code: 

12 May-1611:00(p1 of 2) 

164821115-9957-4159 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Jeslin Wijaya 

Diluent: Modified APHA 

Brine: 

Age: 8d 

Client: Teck Coal 

Project: 

Model Function X Transform Y Transform Weighting Function PTBS Function 

3P Cumulative Log-Normal EV [Y=A'(1- <P(log(X/D)/C))] None None Normal [W=1] Off [r=Y] 

Regression Summary 

lters Log LL Al Cc BIC Adj R2 Optimize F Stat Critical P-Value Decision(a:5%) 
26 -85.21 177.3 180.8 0.0703 Yes 1.919 2.621 0.1285 Non-Significant Lack of Fit 

Point Estimates 

Level % 95°/o LCL 95o/o UCL TU 95% LCL 95°/o UCL 
IC5 30.35 N/A 85.41 3.294 1.171 NA 

7 IC10 55.54 3.175 114.5 1.801 0.8733 31.49 
IC15 83.48 22.15 166.1 1.198 0.6022 4.514 l ) C\i- o/o (\I IV) IC20 115.4 8.396 296.8 0.8664 0.3369 Jirl 

IC25 152.4 NIA 567.6 .1762 NA i 
' IC40 307 N/A 0.3258 NA NA ' J 

IC50 NIA N/A 0.2138 NA NA 

Regression Parameters 

Parameter Estimate Std Error 95% LCL 95% UCL t Stat P-Value Decision{ct:5%} 
A 59.92 2.469 55.09 64.76 24.27 <0.0001 Significant Parameter 
c 1.663 1.683 -1,635 4.961 0.9882 0.3312 Non-Significant Parameter 
D 467.8 831.5 -1162 2097 0.5626 0.5780 Non-Significant Parameter 

ANOVA Table 

Source Sum Squares Mean Square OF F Stat P-Value Decision(a:5%} 
Model 362.488 362.488 1 4.345 0.0460 Significant 
Lack of Fit 690.887 138.1774 5 1.919 0.1285 Non-Significant 
Pure Error 1728.5 72.02084 24 
Residual 2419.387 83.42714 29 

Residual Analysis 

Attribute Method Test Stat Critical P-Value Decision{a:5%) 
Variances Bartlett Equality of variance 4.531 14.07 0.7170 Equal Variances 

Mod Levene Equality of Variance 1.027 2.423 0.4383 Equal Variances 
Distribution Shapiro-Wilk W Normality 0.9666 0.9338 0.4119 Norma! Distribution 

Anderson-Darling A2 Normality 0.3737 2.492 0.4217 Normal Distribution 

000-469-187-1 CETIS'M v1 .8.7.16 Analyst: ;:JvJ 



CETIS Analytical Report Report Date: 12 May-1611:00 (p 2 of 2) 

Test Code: 164821115-9957-4159 

Lemna Growth Inhibition Test Nautilus Environmental 

Analysis ID: 06-1463-1897 Endpoint: Frond Count CETIS Version: CET1Sv1 .8.7 
Analyzed: 12 May-16 10:50 Analysis: Nonlinear Regression Official Results: Yes 

Frond Count Summary Calculated Variate 

C-o/11 Control Type Count Mean Min Max Std Err Std Dev CV11/o 0/oEffect 

0 Negative Control 4 62 52 74 5.583 11.17 18.01% 0.0% 
1.5 4 53.75 46 64 3.881 7.762 14.44% 13.31% 
3 4 57.5 49 64 3.175 6.351 11.04°/o 7.26% 
6.1 4 62.5 50 77 5.723 11.45 18.31% -0.81% 
12.1 4 63.25 50 78 5.735 11.47 18.14°/o -2.02% 
24.2 4 62.5 58 70 2.63 5.26 8.42o/o -o.a1°1o 
48.5 4 46.5 40 53 2.661 5.323 11.45% 25.0% 
97 4 52.5 49 61 2.843 5.686 10.83o/o 15.32°/o 

Frond Count Detail 

C-0/o Control Type Rep 1 Rep2 Rep 3 Rep4 
0 Negative Control 53 52 74 69 
1.5 46 64 55 50 
3 64 57 60 49 
6.1 50 77 65 58 
12.1 63 62 50 78 
24.2 60 70 62 58 
48.5 47 46 53 40 
97 50 50 61 49 

Graphics 3P Cumulative Log-Normal EV [Y=A"(1- ¢(1og(XID)/C))] 
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CETIS Analytical Report Report Date: 

Test Code: 

25 May-16 09:23 (p 1 of 2) 

164821 I 15-9957-4159 

Lemna Growth Inhibition Test Nautilus Environmental 

Analysis ID: 04-9163-4081 

Analyzed: 25 May-16 9:23 

Batch ID: 18-5200-6809 

Start Date: 29 Apr-16 

Ending Date: 06 May-16 

Duration: 7d Oh 

Sample ID: 05-4497-8051 

Sample Date: 27 Apr-16 09:00 

Receive Date: 28 Apr-16 10:50 

Sample Age: 39h (10.2 °C) 

Endpoint: 

Analysis: 

Test Type: 

Protocol: 
Species: 

Source: 

Code: 

Material: 

Source: 
Station: 

Total Dry Weight-mg 

Nonlinear Regression 

Lemna Growth 
EC/EPS 1/RMl37 

Lemna minor 

CPCC#490 

20788483 

Water Sample 
Teck Coal (TECK COAL) 

LC_WTF _OUT_WS_20160427 _N 

CETIS Version: CET1Sv1.8.7 

Official Results: Yes 

Analyst: Jeslin Wijaya 

Diluent: Modified APHA 

Brine: 

Age: 8d 

Client: Teck Coal 

Project: 

Non~Linear Regression Options 

Model Function X Transform YTransform Weighting Function 
2P Exponential EV [Y=A'exp(log(0.5)*X/D)] None None Normal [W=1] 

Regression Summary 

lters Log LL Al Cc BIC Adj R2 Optimize F Stat Critical P-Value Decision(a:5°/a) 

4 -13.58 31.58 34.1 Yes 2.319 2.508 0.0659 Non-Significant Lack of Fit 

Point Estimates 

Level % 95% LCL 95% UCL TU 

IC5 32930000 N/A NIA ()i;\l 

IC10 67640000 N/A NIA 0.0000014 
IC15 104300000 N/A NIA 0. 9 NA 
IC20 143300000 N/A 0.0000006 NA NA ) 11- 0 /c (\1 ) 
IC25 184700000 N/A 0.0000005 NA NA 
IC40 327900 A NIA 0.0000003 NA NA 
IC50 DODOO N/A N/A 0.0000002 NA NA 

Regression Parameters 

Parameter Estimate Std Error 95% LCL 95°/o UCL t Stat P-Value Decision(a:5°/o) 
A 5.891 0.2131 5.473 6.309 27.64 <0.0001 Significant Parameter 
D 445000000 2.61 E+14 -5.12E+14 5.116E+14 1.705E-06 1.0000 Non-Significant Parameter 

ANOVA Table 

Source Sum Squares Mean Square OF F Stat P-Value Decision(a:5o/o) 
Model 0 0 0 1.0000 Non-Significant 
Lack of Fit 10.09603 1.682671 6 2.319 0.0659 Non-Significant 
Pure Error 17.41594 0.7256642 24 
Residual 27.51197 0.9170657 30 

Residual Analysis 

Attribute Method Test Stat Critical P-Value Decision(a:5%) 
Variances Bartlett Equality of variance 1.993 14.07 0.9602 Equal Variances 

Mod Levene Equality of Variance 0.2106 2.423 0.9796 Equal Variances 
Distribution Shapiro-Wilk W Normality 0.9819 0.9338 0.8516 Normal Distribution 

Anderson-Darling A2 Normality 0.2859 2.492 0.6550 Normal Distribution 

Total Dry Weight-mg Summary Calculated Variate 

C-% Control Type Count Mean Min Max Std Err Std Dev CV% %Effect 
0 Negative Control 4 6.307 5.37 6.97 0.3383 0.6767 10.73% 0.0% 
1.5 4 5.048 3.78 6.17 0.4896 0.9793 19.4°/o 19.98°/o 
3 4 5.795 4.89 6.57 0.4051 0.8102 13.98% 8.13% 
6.1 4 5.997 5.03 7.06 0.4156 0.8312 13.86% 4.92% 
12.1 4 6.46 4.95 7.37 0.5237 1.047 16.21% -2.42% 
24.2 4 6.465 5.84 7.01 0.2402 0.4803 7.43% -2.5°/o 
48.5 4 6.08 5.42 7.29 0.433 0.8659 14.24% 3.61% 
97 4 6.855 6.03 8.23 0.4908 0.9816 14.32% -8.68°/o 

000-469-187-1 CETISTM v1.8.7.16 Q\f\) Analyst: ,. 

PTBS Function 

Off [r=Y] 

QA: 
j(J{L 
P..°"1 z,f /1 b 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 04-9163-4081 
Analyzed: 25 May-16 9:23 

Total Dry Weight-mg Detail 

Endpoint: Total Dry Weight-mg 
Analysis: Nonlinear Regression 

Report Date: 

Test Code: 

25 May-16 09:23 (p 2 of 2) 

16482f I 15-9957-4159 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

C-% Control Type Rep 1 Rep2 Rep 3 Rep 4 
0 

1.5 

3 

6.1 

12.1 

24.2 

48.5 

97 

Graphics 

Negative Control 

• • • • ~---~--
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• 

• 
• • 

5.37 

3.78 

6.38 

5.03 

6.8 

6.53 

6.12 

6.03 

• 

• 

• 

6.35 6.97 6.54 

6.17 5.12 5.12 

5.34 6.57 4.89 
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CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 11-9499-8501 
Analyzed: 25 May-16 9:23 

Batch ID: 

Start Date: 

18-5200-6809 

29 Apr-16 

Ending Date: 06 May-16 

Duration: 7d Oh 

Sample ID: 05-4497-8051 

Sample Date: 27 Apr-16 09:00 

Receive Date: 28 Apr-1610:50 

Sample Age: 39h (10.2 °C) 

Data Transform 
Untransformed 

Zeta 

NA 

Dunnett Multiple Comparison Test 

Control vs C-% 
Negative Control 1.5 

ANOVA Table 

Source 

Between 
Error 
Total 

Distributional Tests 

Attribute 

3 
6.1 
12.1 
24.2 
48.5 
97 

Sum Squares 
8.328899 
17.41594 
25.74484 

Test 

Endpoint: Total Dry Weight-mg 
Analysis: Parametric-Control vs Treatments 

Test Type: Lemna Grov..rth 
Protocol: EC/EPS 1/RM/37 

Species: Lemna minor 

Source: CPCC#490 

Code: 

Material: 

20788483 

Water Sample 
Source: 

Station: 

Teck Coal (TECK COAL) 

LC_WTF _OUT_WS_20160427 _N 

Alt Hyp Trials 

C<T NA 

Test Stat Critical 

-2.092 2.482 
-0.8508 2.482 
-0.5146 2.482 
0.2532 2.482 
0.2615 2.482 
-0.3776 2.482 
0.909 2.482 

Mean Square 
1.189843 
0.7256642 

Seed 

NA 

MSD OF P-Value 

1.495 6 0.9998 
1.495 6 0.9847 
1.495 6 0.9615 
1.495 6 0.8006 
1.495 6 0.7978 
1.495 6 0.9458 
1.495 6 0.5234 

OF 

7 
24 
31 

F Stat 

1.64 

Test Stat Critical P-Value 
Variances 
Distribution 

Bartlett Equality of Variance 
Shapiro-Wilk W Normality 

1.993 18.48 
0.9736 0.9081 

0.9602 
0.6041 

Total Dry Weight-mg Summary 

C-% 

0 
1.5 
3 
6.1 
12.1 
24.2 
48.5 
97 

Control Type Count 
Negative Control 4 

4 

4 
4 
4 
4 
4 

4 

Total Dry Weight-mg Detail 

C-0/o 
0 

1.5 

3 
6.1 

12.1 

24.2 

48.5 

97 

000-469-187-1 

Control Type Rep 1 

Negative Control 5.37 

3.78 

6.38 

5.03 

6.8 
6.53 

6.12 

6.03 

Mean 
6.307 
5.Q48 
5.795 
5.997 
6.46 
6.465 
6.08 
6.855 

Rep 2 

6.35 

6.17 

5.34 

7.06 

6.72 

7.01 

5.42 

6.29 

95% LCL 

5.231 
3.489 
4.506 
4.675 
4.793 
5.701 
4.702 
5.293 

Rep 3 
6.97 

5.12 

6.57 
5.91 

4.95 

5.84 

7.29 

8.23 

95% UCL 

7.384 
6.606 
7.084 
7.32 
8.127 
7.229 
7.458 
8.417 

Rep4 

6.54 

5.12 

4.89 

5.99 

7.37 

6.48 

5.49 

6.87 

Median 
6.445 
5.12 
5.86 
5.95 
6.76 
6.505 
5.805 
6.58 

CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

25 May-16 09:24 (p 1 of 2) 

164821115-9957-4159 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: Jeslin Wijaya 

Diluent: Modified APHA 

Brine: 

Age: 8d 

Client: Teck Coal 

Project: 

PMSD 

23.7% 

P-Type 

CDF 
CDF 
CDF 
CDF 
CDF 
CDF 
CDF 

NOEL LOEL 

97 >97 

Decision(a:So/o) 
Non-Significant Effect 
Non-Significant Effect 
Non-Significant Effect 
Non-Significant Effect 
Non-Significant Effect 
Non-Significant Effect 
Non-Significant Effect 

P-Value Decision(a:5°/o) 
0.1723 Non-Significant Effect 

Decision(a:1%) 
Equal Variances 
Normal Distribution 

Min 

5.37 
3.78 
4.89 
5.03 
4.95 
5.84 
5.42 
6.03 

Max 

6.97 
6.17 
6.57 
7.06 
7.37 
7.01 
7.29 
8.23 

Std Err 

0.3383 
0.4896 
0.4051 
0.4156 
0.5237 
0.2402 
0.433 
0.4908 

TOEL 

NA 

CV% 

10.73°/ci 
19.4% 
13.98% 
13.86o/o 
16.21% 
7.43°/o 
14.24% 
14.32% 

:]l}\J 
Analyst: ' 

TU 

1.031 

o/oEffect 

0.0% 
19.98% 
8.13% 
4.92o/o 
-2.42% 
-2.5% 
3.61% 
-8.68% 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 11-9499-8501 Endpoint: Total Dry Weight-mg 
Analyzed: 25 May-16 9:23 Analysis: Parametric~Control vs Treatments 
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Report Date: 

Test Code: 

25 May-16 09:24 (p 2 of 2) 

164821 I 15-9957-4159 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 
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APPENDIX D – Pseudokirchneriella subcapitata Toxicity Test Data 



Pseudokirchnerie//a subcapitata Summary Sheet 

Client: Ject Cool 
Work Order No.: 

Sample Information: 

Sample ID: 

Sample Date: 

\..t LC.,DSSLCC WS )o\\o,-C\.f-"lli' N 
fryn\ @1"/1b 

Date Received: 

Sample Volume: 

Test Organism Information: 

Culture Date: 

Age of culture (Day 0): 

Zinc Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution JD: 

Date Initiated: 
I 

72-h ICSO (95% CL): 31.f.o ( 31.J.-?,b,b)AJ@JL-=?n 

72-h ICSO Reference Toxicant Mean and Range: 

Test Results: 

JC25 %fvM 195% CU 

ICSO %(v/v) (95% CL) 

Reviewed by: 

Version 1.1; Modified October 21, 2014 

Start Date: _-'-'A-+0'-"nL-1 "'-2<'.\--'-'-'/i-"b'--__ _ 
Set up by: _ __,RJ"'\""l:J"-------

Alaal Growth 

/ljCj,2 
)ql;j,l-

Date reviewed: __ M_c"'J-1-_2_11--ft_f lo __ 
I I 

Nautilus Environmental Company Inc. 



72-h Algal Growth Inhibition Toxicity Test 
Water Quality Measurements 

Client: 'lfeK Cllc;,I Setup by: 

samp1e1D: L('. ~LtosSLtC. WS ).olb-04-)5' N Test Date/Time: 
-~ 

Work Order No.: --~\ lc~'t~8~\,_ ______ _ Test Species: Pseudokirchneriella subcapitata 

Culture Date: Apn1 ;;i.2/110 Age of Culture: 1-d Culture Health: 

Culture Count: 1 s l:Jt) 2 iy?i''i Average: Slf-S Culture Cell Density (c1): 

v1 = 220,000cells/ml x ft:JO ml 4-. o 4 IYlL = 
cellsfml 

Time Zero Counts: ..}D 2 )';?-

No. of Cells/ml: 

Average: _____ 27~/ _______ _ 
#ce11stmL+22oµLx1oµL= l\Stft; c0Us/l\'lL ----~A~l_iC~Jo~*-____ lnitial Density: 

Concentration Water Quality Incubator Temperature 
Microplates rotated 2X per day? 

%(v/v) oH Temo ((JC l°C) 

Oh Oh Oh 24 h 48 h 72 h Oh 24 h 48 h 72 h 
Control 

::i' 0 ')J" ]$.o 2-<;.? «>lo J5;o ...--- / / / 

i. '1 =1,o J3,D ,__-- / / ,___.--

3o ~ ,0 i/3.o ~ / ,_,,,-

Lo ::i , I o/3 0 ---- / ,/ ,...--

114 =111- J'.).o 
.,___.. 

/ / v-

;;i:i,3 1.'f ;;?'.\, Q \..,/' 
/ / v---

'+-=J. b 1.7 ,;)3.v I / 
I,_./ 

~- / ,,_--

' 
q~,2 &.o J3.o .J.. I - ._,. ._/' / .v' \_, / 

Initials IJ\L1 Mt/ {}, ,fir,, I'- Iv\ L 1 !Y\L1 ./t' ,,_, IV\l..l 

Initial control pH: Well 1: -=J', 0 Well 2: ___ =/-'-, D __ _ 

Final control pH: Well 1: {.g • 8 
----~---~ 

Well 2: lo. g 
--~~---

Light intensity (lux): 3=/40 Date measured: 

Instruments: Thermome~te~r ___ W-_. __ pH meter 2-
I 

Light meter~--'-----

Comments: 

Reviewed: Date reviewed: ____ fi_"-1+--2--'1-lf'--1}; __ 

Version 1.2; Modified October21, 2014 
Nautilus Environmental Company Jnc. 



Client: 

Work Order#: 
Sample ID: 

o/olv/v) U: 

Concentration 
Control 

\. s 

3 0 

b D 

\ \ '\ 

~:a. .'6 

111. \, 

C!t:J ,i...-

Comments: 

Reviewed by: 

Pseudokirchneriella subcapitata Toxicity Test Data Sheet 
72-h Algal Cell Counts 

r~c\( 0ocJ Start Date/Time: A-D{\1211 /11<, p H~i:;-h 
---'1.:.1.o--''+_ll.:..i ______ Termination Date: l!ICIN,:l •i/lb P J'f3Sh 
~ L~tQS&btG i;' s 1•"1 Test set up by: ___ ,,_M'""t"l"'-------------
l.C.j)SSLCC WS ~O\ i.··C'f-.)-;_ I\ 

Rep Count 1 Count 2 Count 3 Count 4 Comments Initials 
A ·J,t; M\::i 
B 3l-
c 3't 
D ?\ 
E ?P--
F ?i "2> 

G ~ 
H 'Qo 
A ?;?i 
B 'Ji\ 
c 2J.\-
D '.7, le 
A 4-'3 
B 4-o 
c U-t., 

D Ji'b 
A ~S" 
B '5~ 
c 71:> 
D IQ 2. 

A ( j;j 

B i I -') 

c ~o 
D i 
A Dio 
B qt; 
c G\'9 
D 'il lei 
A go 
B q1 
c Oi (o 
D ll I 
A 111' 
B q: 
c ZJ' 
D 'i>- ~/ 

Version 1.0 Modified May 8, 2008 Nautilus Environmental 



Pseudokirchneriella subcapitata Algal Counts 

Client: Teck Coal Start Date/Time: 29-Apr-16 @ 1435h 
WO#: 16481 Termination Date: 02-May-16 @ 1435h 
Sample JD: LC LCDSSLCC WS 2016-04-25 N 

Initial Cell Density: 9545 cell/ml 210000 
0.22 
0.01 

Concentration Rep Count 1 Count 2 Count 3 Count 4 Mean Cell Yield 9545.455 

% v/v (x 104
) (x 104

) (x 104
) (x 104

) (x 104
) (x 10

4
) 

cell/ml 
Control A 35 35 34.0 mean 31.7 

B 32 32 31.0 SD 1.685018 
c 34 34 33.0 CV 5.320473 
D 31 31 30.0 
E 32 32 31.0 
F 33 33 32.0 
G 34 34 33.0 
H 30 30 29.0 

1.5 A 33 33 32.0 
B 31 31 30.0 
c 34 34 33.0 
D 36 36 35.0 

3 A 43 43 42.0 
B 40 40 39.0 
c 46 46 45.0 
D 38 38 37.0 

6 A 65 65 64.0 
B 59 59 58.0 
c 56 56 55.0 
D 62 62 61.0 

11.9 A 95 95 94.0 
B 93 93 92.0 
c 80 80 79.0 
D 81 81 80.0 

23.8 A 90 90 89.0 
B 95 95 94.0 
c 93 93 92.0 
D 89 89 88.0 

47.6 A 90 90 89.0 
B 91 91 90.0 
c 96 96 95.0 
D 91 91 90.0 

95.2 A 95 95 94.0 
B 97 97 96.0 
c 89 89 88.0 
D 87 87 86.0 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 07-B986-3455 

Analyzed: 09 May-1616:31 

Batch ID: 

Start Date: 

1B-6669-7151 

29 Apr-16 14:35 

Ending Date: 02 May-16 14:35 

Duration: 72h 

Sample ID: 12-8781-3119 

Sample Date: 27 Apr-16 08:18 

Receive Date: 28 Apr-1610:50 

Sample Age: 54h (8 'C) 

Linear Interpolation Options 

Endpoint: Cell Yield 
Analysis: Linear Interpolation {ICPIN) 

Test Type: Ce!! Growth 

Protocol: EC/EPS 1/RM/25 

Species: Pseudokirchneriella subcapitata 

Source: In-House Culture 

Code: 4CC277FF 

Material: ·water Sample 

Source: Teck Coal (TECK COAL) 

Station: LC LCDSSLCC WS 2016-04-25 N 

Report Date: 

Test Code: 

09May-1616:31 (p1of2) 

164B1b I 06-4302-0045 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Mimi Tran 

Diluent: Deionized Water+ nutrients 

Brine: 

Age: 7d 

Client: Teck Coal 

Project: 

X Transform Y Transform Seed Resamples Exp 95% CL Method 

Log(X+1) Linear 489168 200 Yes Two-Point Interpolation 

Residual Analysis 

Attribute Method Test Stat Critical P-Value Decision(a:5°/o) 

Control Trend Mann-Kendall Trend 0.7232 Non-significant Trend in Controls 

Point Estimates 

Level % 95% LCL 95% UCL TU 95% LCL 95% UCL 
IC5 >95.2 N/A N/A <1.05 NA NA 
IC10 >95.2 N/A N/A <1.05 NA NA 
IC15 >95.2 N/A N/A <1.05 NA NA 
IC20 >95.2 N/A N/A <1.05 NA NA 
IC25 >95.2 N/A N/A <1.05 NA NA 
IC40 >95.2 N/A N/A <1.05 NA NA 
IC50 >95.2 NIA N/A <1.05 NA NA 

Cell Yield Summary Calculated Variate 

C-o/o Control Type Count Mean Min Max Std Err Std Dev CV% %Effect 
0 Negative Control B 31.63 29 34 0.5957 1.685 5.33% O.Oo/o 
1.5 4 32.5 30 35 1.041 2.0B2 6.41°/o -2.77% 
3 4 40.75 37 45 1.75 3.5 8.59°/o -28.85% 
6 4 59.5 55 64 1.936 3.873 6.51% -88.14% 
11.9 4 B6.25 79 94 3.924 7.B4B 9.1% -172.7% 
23.B 4 90.75 B8 94 1.377 2.754 3.03% -187.0% 
47.6 4 91 89 95 1.354 2.70B 2.98% -187.7% 
95.2 4 91 B6 96 2.38 4.761 5.23% -187.7°/o 

Cell Yield Detail 

C-o/o Control Type Rep 1 Rep2 Rep 3 Rep4 Rep5 Rep6 Rep 7 Rep 8 
0 Negative Control 34 31 33 30 31 32 33 29 
1.5 32 30 33 35 
3 42 39 45 37 
6 64 5B 55 61 
11.9 94 92 79 BO 
23.8 89 94 92 BB 
47.6 B9 90 95 90 
95.2 94 96 B8 86 

000-469-187-2 CETIS™ v1.B.7.16 Analyst: __ _ 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 07-8986-3455 
Analyzed: 09 May-1616:31 

Graphics 

I • .. , 
; 

, 
<O • , 

000-469-187-2 

Endpoint: Cell Yield 
Analysis: Linear Interpolation (ICP!N) 

CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

09 May-1616:31(p2 of 2) 

16481b I 06-4302-0045 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: __ _ 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 01-8993-1717 
Analyzed: 09 May-1616:31 

Batch ID: 18-6669-7151 

Start Date: 29 Apr-16 14:35 

Ending Date: 02 May-16 14:35 

Duration: 72h 

Sample ID: 12-8781-3119 

Sample Date: 27 Apr-16 08:18 

Receive Date: 28 Apr-1610:50 

Sample Age: 54h (8 °C) 

Data Transform 

Untransformed 

Zeta 

NA 

Dunnett Multiple Comparison Test 

Control vs C-o/o 
Negative Control 1.5 

Auxiliary Tests 

Attribute 

3• 
5• 
11.9• 
23.8* 
47.6* 
95.2· 

Test 

Endpoint: Cell Yield 
Analysis: Parametric-Control vs Treatments 

Test Type: Cell Growth 
Protocol: EC/EPS 1/RM/25 

Species: Pseudokirchneriella subcapitata 

Source: In-House Culture 

Code: 

Material: 

4CC277FF 
Water Sample 

Source: Teck Coal (TECK COAL) 

Station: LC LCDSSLCC WS 2016-04-25 N 

Alt Hyp Trials Seed 
C<T NA NA 

Test Stat Critical MSD DF P-Value 

0.3724 2.526 5.935 10 0.8297 
3.884 2.526 5.935 10 0.0019 
11.86 2.526 5.935 10 <0.0001 
23.25 2.526 5.935 10 <0.0001 
25.17 2.526 5.935 10 <0.0001 
25.27 2.526 5.935 10 <0.0001 
25.27 2.526 5.935 10 <0.0001 

Test Stat Critical P-Value 
Control Trend Mann-Kendall Trend 0.7232 

ANOVATable 

Source Sum Squares Mean Square 

Between 

Error 

Tota! 

25075.88 
412.125 
25488 

3582.268 
14.71875 

Distributional Tests 

Attribute Test 

Variances Bartlett Equality of Variance 
Distribution Shapiro-Wilk W Normality 

Cell Yield Summary 

C-% Control Type Count Mean 

0 Negative Control 8 31.63 
1.5 4 32.5 
3 4 40.75 
6 4 59.5 
11.9 4 86.25 
23.8 4 90.75 
47.6 4 91 
95.2 4 91 

000-469-187-2 

Test Stat 

12.7 
0.992 

95% LCL 

30.22 
29.19 
35.18 
53.34 
73.76 
86.37 
86.69 
83.42 

OF F Stat 
7 243.4 
28 
35 

Critical P-Value 

18.48 0.0799 
0.9166 0.9949 

95o/o UCL Median 

33.03 31.5 
35.81 32.5 
46.32 40.5 
65.66 59.5 
98.74 86 
95.13 90.5 
95.31 90 
98.58 91 

CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

09 May-1616:31(p1 of 2) 

16481 b I 06-4302-0045 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: Mimi Tran 
Diluent: Deionized Water+ nutrients 

Brine: 

Age: 7d 

Client: Teck Coal 

Project: 

PMSD NOEL LOEL TOEL TU 

18.8o/o 1.5 3 2.121 66.67 

P-Type Decision{a:5°/o) 
CDF Non-Significant Effect 

CDF Significant Effect 

CDF Significant Effect 

CDF Significant Effect 

CDF Significant Effect 

CDF Significant Effect 

CDF Significant Effect 

Decision{a:So/o) 

Non-significant Trend in Controls 

P-Value Decision(a:5%) 

<0.0001 Significant Effect 

Decision{ a: 1 o/o) 

Equal Variances 

Normal Distribution 

Min Max Std Err CV% %Effect 

29 34 0.5957 5.33% O.Oo/a 
30 35 1.041 6.41%i -2. 77o/a 
37 45 1.75 8.59% -28.85o/a 
55 64 1.936 6.51 o/a -88.14o/a 
79 94 3.924 9.1 ()lo -172.7% 
88 94 1.377 3.03% -187.0% 
89 95 1.354 2.98% -187.7% 
86 96 2.38 5.23()/a -187.7o/a 

Analyst __ _ QA:~ l~/16 



CETIS Analytical Report Report Date: 09 May-16 16:31(p2 of 2) 

Test Code: 16481b I 06-4302-0045 

EC Alga Growth Inhibition Test Nautilus Environmental 

Analysis ID: 01-8993-1717 Endpoint: Cell Yield CETIS Version: CETISv1 .8.7 
Analyzed: 09 May-1616:31 Analysis: Parametric-Control vs Treatments Official Results: Yes 

Cell Yield Detail 

C-o/o Control Type Rep 1 Rep2 Rep 3 Rep4 Rep 5 Rep 6 Rep 7 Rep 8 

0 Negative Control 34 31 33 30 31 32 33 29 

1.5 32 30 33 35 

3 42 39 45 37 

6 64 58 55 61 

11.9 94 92 79 80 
23.8 89 94 92 88 
47.6 89 90 95 90 
95.2 94 96 88 86 
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Pseudokirchneriella subcapitata Summary Sheet 

Client: 

Work Order No.: 

Start Date: _--1!\::i:.:yf<'.l'.vi-"'-\-"'()"-Cj-'-'/-"1 l""~ __ _ 
Set up by: _ __,!V\"'-'=l:1_,_ _____ _ 

Sample Information: 

Sample ID: LC DCl-W <; _2o\ \,-o't-:i. 6-f'.l 
Sample Date: 

Date Received: 

Aj?vil cil- /1 b 

Sample Volume: 

Test Organism Information: 

Culture Date: 

Age of culture (Day 0): 

Zinc Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: 
I 

72-h IC50 (95% CL): 34-.o ( 31.::i.- ?>b,b) AJg)L Bi 

72-h IC50 Reference Toxicant Mean and Range: 3D,t; ( l-=f,'f- '9>,t;);1i10/L±:n CV(%): ".bl 

Test Results: Alaal Growth 

IC25 o/o(v/vl <95% CL) >cii;,2 
IC50 o/o<viv) (95% CL) /Cl t?' 2--

Reviewed by: Date reviewed: --'-A'-'"1-+--t_,,,'1
1

,._,Jl'Fk __ 

,.....! 

Version 1.1; Modified October 21, 2014 Nautllus Environmental Company Inc. \ 
' 



72-h Algal Growth Inhibition Toxicity Test 
Water Quality Measurements 

Client: 1f'cK C{)ci,I Setup by: 

Sample ID: 1.-LDC Lvl S .),o\l.,- 0 't-.l(,_r-( 

Work Order No.: l \ii Y.21 
-~-~--------

AiM I J.C) /16 fl !t.J!-b J.1 
Pseudokirchneriefla subcapitata 

Test Date/Time: 

Test Species: 

Culture Date: A-fY>l ::J../.-/i b Age of Culture: Tei Culture Health: 

Culture Count: 1 'Si SS- 2 5-30 Average: '51tt; Culture Cell Density {c1): 

v1 = 220,000 cells/ml x \ t)i) ml If-. 0 lfr(l L = 
(c1) t;i \..\$ )( \O'f- cellsfml 

Time Zero Counts: dD 2 dd Average: ___ _,:?"-'I ________ _ 

No. of Cells/ml: ---~d~l_K~\_O_Y-_____ lnitial Density: #cells/ml+ 220 µL x 10 µL = C\s 'IS cd\.J Jr., L 

Concentration Water Quality Incubator Temperature 
Microplates rotated 2X per day? 

%(v/v) PH Temo ("C ('C\ 

Oh Oh Oh 24 h 48 h 72 h Oh 24 h 48 h 72 h 
Control q,o ;)' 0 .25,o ,,__, 0 1'5).::. .;i5_0 / / ,/ 

') ) . 
------IS =!·I ,;i3,o \ ......... / / ,/" 

3.v .:i .2. ;)3,o \../ / ,./ .V" 

b. ;:/ ::r ''?:i ()3.v v / / ./ 

11Cj =1.'t J3,v I 

i 
._,,...- / / v 

,)~. \i -::i. 15 '13 :o L.---" / / v 
' 

Lf),b ::t .1- "~ t> i I ' 

,____ 
./ / v 

' 
C)t:, '2. 3. / J3,0 w ,_y ,/ !,./"" / / t/ 

Initials l\;\\.:l Mtl ma fl.- !'- 11,\tl 1\1\ L1 lh ,,_ Mt7 

Initial control pH: Well 1: ____ 1-'-'-' C> ____ _ Well2: 7. D 
---~---

Final control pH: Well 1: ____ b_i~---- ' 0 
Well 2: __ --'b'-. __ o __ 

Light intensity (lux~): ____ ?.~)1~% ______ _ Date measured: 

Instruments: Thermome'-'te"-r __ t-\--__ _ pH meter ___ CT ____ Light meter ___ \ ___ _ 

Comments: 

Reviewed; Date reviewed: _~k-1_,__l_'-l_,/_f /J ___ _ 

Version 1.2; Modified October 21, 2014 Nautilus Environmental Company Inc. 



Client: 

Work Order#: 

Sample ID: 
%(vlv) 

Concentration 
Control 

1. !] 

30 

6,o 

\\.~ 

J?'8 

L\-i.IJ 

~\),)/ 

Comments: 

Reviewed by: 

Pseudokirchneriella subcapitata Toxicity Test Data Sheet 
72-h Algal Cell Counts 

lfcK Coe,~ Start Datemme: B;o,,;) Ql!/Jb P 14-4-Sh 
l'O lfg I Termination Date: Kl\Cwl ;;</I b P )1Lj;)\1 

t..CDC-i_ws_:i.01b-o't-::i6_~Testsetupby: ____ ~~t~--------

Reo Count 1 Count 2 Count 3 Count4 Comments Initials 
A '?I ML! 
B 1£:. 
c 3u 
D ?:>I 
E 32 I 
F 3'f 
G '.?>J.-
H ?? 
A 30 i 

:~ 

B 3?i " l 
c ~J., ! 
D 36 ' I 
A 3b I 
B 31? ' I 
c '38 ~ 

" D 3Li- ! 
A 4-8 l 

" 
B Lj-:;i_ 'I 

" c 4S- \ 
D t;i) 

' 

A si; I 
t)=J 

,, 

B i 
c b4- j 

D lo I I 

' 
A "11- i 

'1 

B :::/- 'f- :1 

'I 

c -=t I ' 

i 
D 'th 
A q1 I 

I 

B IOJ ,j 

c '1X 
' D "lo '· 

A I!::>. 
B l =t ' c I 2_ 

D 'Ill v 

Version 1.0 Modified May 8, 2008 Nautilus Environmental 



Pseudokirchneriella subcapitata Algal Counts 

Client: Teck Coal Start Date/Time: 29-Apr-16 @ 1445h 
WO#: 16481 Termination Date: 02-May-16 @ 1445h 
Sample ID: lC_DC1_WS_2016-04-26_N 

Initial Cell Density: 9545 cell/ml 210000 
0.22 
0.01 

Concentration Rep Count 1 Count 2 Count 3 Count4 Mean Cell Yield 9545.455 
0/o v/v (x 104

) (x 104
) (x 104

) (x 104
) (x 104

) (x 104
) 

cell/ml 
Control A 31 31 30.0 mean 31.7 

B 38 38 37.0 SD 2.503569 
c 30 30 29.0 CV 7.905061 
D 31 31 30.0 
E 32 32 31.0 
F 34 34 33.0 
G 32 32 31.0 
H 33 33 32.0 

1.5 A 30 30 29.0 
B 33 33 32.0 
c 32 32 31.0 
D 36 36 35.0 

3 A 36 36 35.0 
B 35 35 34.0 
c 38 38 37.0 
D 34 34 33.0 

6 A 48 48 47.0 
B 42 42 41.0 
c 45 45 44.0 
D 50 50 49.0 

11.9 A 55 55 54.0 
B 57 57 56.0 
c 64 64 63.0 
D 61 61 60.0 

23.8 A 77 77 76.0 
B 74 74 73.0 
c 71 71 70.0 
D 76 76 75.0 

47.6 A 91 91 90.0 
B 101 101 100.0 
c 98 98 97.0 
D 90 90 89.0 

95.2 A 112 112 111.0 
B 97 97 96.0 
c 92 92 91.0 
D 98 98 97.0 



CETIS Analytical Report Report Date: 09May-1616:34(p1 of 2) 

16481c I 08-8751-2960 Test Code: 

EC Alga Growth Inhibition Test Nautilus Environmental 

Analysis ID: 12-4845-6960 

Analyzed: 09 May-16 16:34 

Batch ID: 

Start Date: 
15-1304-8365 

29 Apr-16 14:45 

Ending Date: 02 May-16 14:45 

Duration: 72h 

Sample ID: 00-8128-9240 

Sample Date: 27 Apr-16 08:30 

Receive Date: 28 Apr-16 10:50 
Sample Age: 54h (7.5 °C) 

linear Interpolation Options 

X Transform Y Transform 

Log(X+1) Linear 

Residual Analysis 

Attribute Method 

Endpoint: Cell Yield 
Analysis: Linear Interpolation (ICPIN) 

Test Type: Cell Growth 

Protocol: EC/EPS 1/RM/25 

Species: Pseudokirchneriella subcapitata 

Source: In-House Culture 

Code: 4086018 

Material: 

Source: 

Station: 

Seed 

1236400 

Water Sample 

Teck Coal (TECK COAL) 

LC_DC1_WS_2016-04-26_N 

Resamples Exp95% CL 

200 Yes 

Method 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Mimi Tran 
Diluent: Deionized Water+ nutrients 

Brine: 

Age: 7d 

Client: Teck Coal 

Project: 

Two-Point Interpolation 

Test Stat Critical P-Value Oecision(a:5o/o) 

Control Trend Mann-Kendall Trend 0.5540 Non-significant Trend in Controls 

Point Estimates 

Level % 95% LCL 95% UCL TU 95% LCL 95o/o UCL 

!CS >95.2 N/A N/A <1.05 NA NA 
IC10 >95.2 N/A N/A <1,05 NA NA 
IC15 >95.2 N/A N/A <1.05 NA NA 

IC20 >95.2 N/A N/A <1.05 NA NA 
IC25 >95.2 N/A N/A <1.05 NA NA 

IC40 >95.2 N/A NIA <1.05 NA NA 
IC50 >95.2 N/A N/A <1.05 NA NA 

Cell Yield Summary Calculated Variate 

C-% Control Type Count Mean Min Max Std Err Std Dev CV0/o %Effect 

0 Negative Control 8 31.63 29 37 0.8851 2.504 7 .92o/o 0.0°/o 
1.5 4 31.75 29 35 1.25 2.5 7.87% -Q.40/o 

3 4 34.75 33 37 0.8539 1.708 4.92% -9.88o/o 
6 4 45.25 41 49 1.75 3.5 7.74% -43.08% 
11.9 4 58.25 54 63 2.016 4.031 6.92% -84.19o/o 
23.8 4 73.5 70 76 1.323 2.646 3.6% -132.4o/o 
47.6 4 94 89 100 2.677 5.354 5.7% -197.2% 
95.2 4 98.75 91 111 4.289 8.578 8.69%1 -212.3% 

Cell Yield Detail 

C-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep6 Rep 7 Rep 8 
0 Negative Control 30 37 29 30 31 33 31 32 
1.5 29 32 31 35 
3 35 34 37 33 

6 47 41 44 49 
11.9 54 56 63 60 
23.8 76 73 70 75 
47.6 90 100 97 89 
95.2 111 96 91 97 

000-469-187-2 CETIS'M v1.8.7.16 Analyst: __ _ 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 12-4845-6960 Endpoint: Cell Yield 
Analyzed: 09 May-16 16:34 Analysis: Linear Interpolation (lCPIN) 

Graphics 

-----

000-469-187-2 CETIS'M v1.8.7.16 

Report Date: 

Test Code: 

09 May-16 16:34 (p 2 of 2) 

16481c I 08-8751-2960 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst:. __ _ QA: 



CETIS Analytical Report Report Date: 

Test Code: 

09 May-16 16:34 (p 1 of 2) 
16481c I 08-8751-2960 

EC Alga Growth Inhibition Test Nautilus Environmental 

Analysis ID: 20-4183-5385 
Analyzed: 09 May-1616:34 

Batch ID: 15-1304-8365 

Start Date: 29 Apr-16 14:45 

Ending Date: 02 May-16 14:45 

Duration: 72h 

Sample ID: 00-8128-9240 
Sample Date: 27 Apr-16 08:30 

Receive Date: 28 Apr-1610:50 

Sample Age: 54h (7.5 °C) 

Data Transform 

Untransformed 

Zeta 

NA 

Dunnett Multiple Comparison Test 

Control vs C~% 

Negative Control 1.5 

Auxiliary Tests 

Attribute 

3 
6. 

11.9. 
23.8* 
47.6• 
95.z• 

Test 

Endpoint: Cell Yield 
Analysis: Parametric-Control vs Treatments 

Test Type: Cell Growth 

Protocol: EC/EPS 1/RM/25 

Species: Pseudokirchnerie!la subcapitata 

Source: Jn-House Culture 

Code: 4086018 
Material: Water Sample 

Source: Teck Coal (TECK COAL) 
Station: LC_DC1_WS_2016-04-26_N 

Alt Hyp Trials Seed 
C<T NA NA 

Test Stat Critical MSD OF P-Value 

0.04906 2.526 6.436 10 0,9173 
1.227 2.526 6.436 10 0.4373 
5.348 2.526 6.436 10 <0,0001 
10.45 2.526 6.436 10 <0,0001 
16.44 2.526 6.436 10 <0,0001 
24.48 2.526 6.436 10 <0,0001 
26.35 2.526 6.436 10 <0.0001 

Test Stat Critical P-Value 
Control Trend Mann-Kendall Trend 0.5540 

ANOVA Table 

Source Sum Squares Mean Square 
Between 

Error 

Total 

Distributional Tests 

Attribute 

Variances 

Distribution 

Cell Yield Summary 

23696.38 
484,625 
24181 

Test 

3385, 197 
17.30803 

Bartlett Equality of Variance 

Shapiro-Wilk W Normality 

C-0/o Control Type Count Mean 

0 Negative Control 8 31.63 
1.5 4 31.75 
3 4 34.75 
6 4 45.25 
11.9 4 58.25 
23,8 4 73.5 
47.6 4 94 
95.2 4 98.75 

000-469-187-2 

Test Stat 

12.18 
0.9539 

95% LCL 

29.53 
27.77 
32.03 
39.68 
51,84 
69.29 
85.48 
85.1 

OF F Stat 
7 195,6 
28 
35 

Critical P-Value 

18.48 0.0948 
0.9166 0.1386 

95% UCL Median 

33.72 31 
35.73 31.5 
37.47 34,5 
50.82 45.5 
64.66 58 
77.71 74 
102.5 93.5 
112.4 96.5 

CETIS'M v1.8.7.16 

CETIS Version: CETISv1 .8,7 
Official Results: Yes 

Analyst: Mimi Tran 
Diluent: Deionized Water+ nutrients 

Brine: 

Age: 7d 

Client: Teck Coal 

Project: 

PMSD NOEL LOEL TOEL TU 
20.4o/o 3 6 4.243 33.33 

P-Type Decision{a:5%} 

CDF Non-Significant Effect 

CDF Non-Significant Effect 

CDF Significant Effect 

CDF Significant Effect 

CDF Significant Effect 

CDF Significant Effect 

CDF Significant Effect 

Decision(a:5%) 

Non-significant Trend in Controls 

P-Value Decision(a:S0/o) 

<0.0001 Significant Effect 

Decision(a:1 o/o) 

Equal Variances 

Normal Distribution 

Min Max Std Err CVo/o o/oEffect 
29 37 0.8851 7.92%1 0.0% 
29 35 1.25 7.87o/o -0.4% 
33 37 0.8539 4.92% -9.88% 
41 49 1.75 7.74°/o -43.08% 

54 63 2.016 6.92% -84.19o/o 
70 76 1.323 3.6% -132.4% 
89 100 2.677 5.7% -197.2% 
91 111 4.289 8.69% -212.3% 

Analyst:. __ _ QA: 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 20-4183-5385 
Analyzed: 09 May-16 16:34 

Cell Yield Detail 

C~% Control Type Rep 1 

0 Negative Control 30 
1.5 29 

3 35 

6 47 

11.9 54 
23.8 76 
47.6 90 
95.2 111 

Graphics 

• 

El 

,, 

000-469-187-2 

Endpoint: Cell Yield 
Analysis: Parametric~Contro! vs Treatments 

Rep2 Rep3 Rep4 Reps 

37 29 30 31 

32 31 35 

34 37 33 

41 44 49 

56 63 60 

73 70 75 

100 97 89 

96 91 97 

" 

l 

----·-----------!!l-•>t~~~ ··-

,1.• 

CETIS'M v1.8.7.16 

Report Date: 

Test Code: 

09 May-1616:34 (p 2 of 2) 

16481c I 08-8751-2960 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Rep 6 Rep 7 Rep 8 

33 31 32 

• 

•• 

•• • 

., 

Analyst:. __ _ 



Pseudokirchnerie/la subcapitata Summary Sheet 

lb'+8 I 
Start Date: _ _..!.f1y4· a..Vl"-M _,,a:....9.u/-'-1 "-b __ _ 

Set up by: _ __,M""""'LI.,_ _____ _ 
Client: 

Work Order No.: 

Sample Information: 

Sample ID: 

Sample Date: 

Date Received: 

Sample Volume: 

Test Organism Information: 

Culture Date: 

Age of culture (Day 0): 

Zinc Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 
Date Initiated: 

I 

72-h ICSO (95% CL): 34'.o (3i.:2.-:;b.~,)A.A8J}L=hi 

72-h ICSO Reference Toxicant Mean and Range: ,30, g ( l"'j., Y.- '7'.>.i; )M0/L±:n CV(%): ".b .2. 

Test Results: Aloal Growth 

IC25 o/o(v/v\ f95% CD )C\'3,2 
IC50 %fv/v\ (95% CL) /CjS,2-

Reviewed by: Date reviewed: -~fa_o._f,__i~7,_/_(p __ _ 

Version 1.1; Modified October 21, 2014 Nautilus Environmental Company Inc. 



72-h Algal Growth Inhibition Toxicity Test 
Water Quality Measurements 

Client: T<ct- Cccl 
Sample ID: Lt.ll-f~PS'PC WS .:lolb-o'f,),b N 

~Ej 

Work Order No.: I\? l\-S \ 

Setup by: 

Test Date/Time: 

Test Species: 

Ml1 
!4on12q/1b Q llf5\Jh 

I 
Pseudokirchnerie!fa subcapitata 

Culture Date: &p\"l l ;:?.>-/il Age of Culture: 5d Culture Health: 

Culture Count: 1 i:)5CJ 2 1:;0t7 Average: t;t}S' Culture Cell Density (c1}: 

v1 = 220,000 cells/ml x IQ'V ml 

(c1) '9LfS l'lo-+-
= 

cells/ml 
lf:otf-m L. 

Time Zero Counts: 29 2 dd Average: ____ d-_f~--------
No. of Cells/ml: ____ _,,o'--'-1 __,i-"-.l.l'D...::._Lf-____ 1nitial Density: #cells/ml+ 220 µl x 10 µL = OjS '+">" i~llJ J rll L-

Concentration Water Quality Incubator Temperature 
Microplates rotated 2X per day? 

%(v/v) oH Temo (°C) l°Cl 

Oh Oh Oh 24 h 48 h 72 h Oh 24 h 48 h 72 h 
Control =f,o JS.::; ........ .;-.:;, ;J\;,D \/"" /_ v-

.)3.0 ~..) / 

I. "J =J.2 ;;i.;,o v / ,/ 

:? .. o :::i,~ J3.o v __., I/ ,,,.,.-

b,-" l '1- )3.v I v / / -../' 

\I Ci '' ' llf :;i:;, 0 ./ / / v 
d3. '6 ':/.lo ,;i,3,v ' v / / v 

'i=J.b =i . 'ti JJ.:.> I 
v __., ,/ v 

rt; 1.. 6. '2- J3.u •V 
v 'I ·V v / / 

,,,--u, , , 

Initials 1\1\Ll ~~Ll Mt'! a.. Ir' Mtl Mtl ,<;-, ,,,..., Mt') 
' 

Initial control pH: Well1: 1.v Well2: 1.<> 
Final control pH: Well1: b '6 Well2; 6 8 
Light intensity {lux): 2,/'.14:> Date measured: ay()) dq Ii b 
Instruments: Thermometer + pH meter )... Light meter I 

Sample Description: c\.f'l'.lr ; c:o) OLArl-eJ.1' , s~ 4e VflJ 

Comments: 

Reviewed: 
Date reviewed: __ +fl_c._'(j+-2~~~/+b,_,/k~--

Version 1.2; Modified October21, 2014 Nautilus Environmental Company Inc. 



Client: 

Work Order#: 

Pseudokirchneriella subcapitata Toxicity Test Data Sheet 
72-h Algal Cell Counts 

"'Tuel:'.. cocJ Start Date/Time: ----'-'A+fr:i=!-"f)~Cj~/+-16=-"'-'Q:-'-1Lj-~::z~v=rb ___ _ 
I blf'g I Termination Date: _ __,_ty .... •)2'-"W-"l--":L""-/_,_1=6_,.(?___,1'--'Ltt;O'-""_,_ki~---

Sample ID: .L 11c·_ Ff<ru£Je w:3 .,,01b o<IM~est set up by: ____ 1----"·u.· ""I.::,__ ______ _ 
~c J %(v/v) FQDSJX:. \;'IS .lOlb·Dlf-)b 

Concentration Reo Count 1 Count 2 Count 3 Count 4 Comments Initials 
Control A ~i M\'.'.J 

B ?5 , 

c ~o 

D ?, 1 
E 2. ~ 
F 3i 
G 31µ 
H 3t; 
A 3~ 
B 3i.f... 

I. Si c 3 ll I 
D 33 
A "ts 

3.o B 'tJ... 
c !;3 
D i+--=r 
A ".:/-0 

b:o 
B io I 
c lo:? 
D 0't 
A 7:< 

Ii q B :;l.j.. 
c S"1-
D 8c 
A 86 
B <'.Jo 

c??i.8 c &+ 
D 8D 
A £10 
B 83 

Lff,b c \0).. 
D 'l '-+ 
A q2 

0~.2- B g'-) 
c l.fb 
D Ir lo 

Comments: 

Reviewed by: Date Reviewed: MCt<:j "l '1 U (,, 
---~-+-,~;H-~---~ 

Version 1.0 Modified May 8, 2008 Nautilus Environmental 



Pseudokirchneriella subcapitata Algal Counts 

Client: Teck Coal Start Date/Time: 29-Apr-16 @ 1450h 
WO#: 16481 Termination Date: 02-May-16 @ 1450h 
Sample ID: LC FRDSDC WS 2016-04-26 N 

Initial Cell Density: 9545 cell/ml 210000 
0.22 
0.01 

Concentration Rep Count 1 Count 2 Count 3 Count4 Mean Cell Yield 9545.455 

% v/v (x 10~ (x 10
4
) (x 10

4
) (X 10~ (x 10~ (x 10~ 

cell/ml 
Control A 31 31 30.0 mean 31.5 

B 35 35 34.0 SD 2.618615 
c 30 30 29.0 CV 8.301084 
D 33 33 32.0 
E 29 29 28.0 
F 31 31 30.0 
G 36 36 35.0 
H 35 35 34.0 

1.5 A 35 35 34.0 
B 34 34 33.0 
c 38 38 37.0 
D 33 33 32.0 

3 A 45 45 44.0 
B 42 42 41.0 
c 53 53 52.0 
D 47 47 46.0 

6 A 70 70 69.0 
B 61 61 60.0 
c 63 63 62.0 
D 67 67 66.0 

11.9 A 72 72 71.0 
B 74 74 73.0 
c 82 82 81.0 
D 80 80 79.0 

23.8 A 86 86 85.0 
B 90 90 89.0 
c 84 84 83.0 
D 80 80 79.0 

47.6 A 90 90 89.0 
B 88 88 87.0 
c 102 102 101.0 
D 94 94 93.0 

95.2 A 92 92 91.0 
B 83 83 82.0 
c 90 90 89.0 
D 86 86 85.0 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 12-8232-9799 Endpoint: 
Analyzed: 11 May-1610:20 Analysis: 

Batch ID: 

Start Date: 

12-2121-6828 

29 Apr-16 14:50 

Ending Date: 02 May-16 14:50 

Duration: 72h 

Sample ID: 07-5438-727 4 

Sample Date: 27 Apr-16 09:04 

Receive Date: 28 Apr-16 10:50 

Sample Age: 54h (8 °C) 

Linear Interpolation Options 

X Transform Y Transform 
Log(X+1) Linear 

Residual Analysis 

Attribute Method 

Test Type: 

Protocol: 
Species: 

Source: 

Code: 

Material: 
Source: 

Station: 

Seed 

1791725 

Control Trend Mann-Kendall Trend 

Point Estimates 

Level % 95o/o LCL 95% UCL TU 
IC5 >95.2 NIA NIA <1.05 
IC10 >95.2 NIA NIA <1.05 
IC15 >95.2 NIA NIA <1.05 
IC20 >95.2 NIA NIA <1.05 
IC25 >95.2 NIA NIA <1.05 
IC40 >95.2 NIA NIA <1.05 
IC50 >95.2 NIA NIA <1.05 

Cell Yield Summary 

C-% Control Type Count Mean 
0 Negative Control 8 31.5 
1.5 4 34 
3 4 45.75 
6 4 64.25 
11.9 4 76 
23.8 4 84 
47.6 4 92.5 
95.2 4 86.75 

Cell Yield Detail 

C-% Control Type Rep 1 Rep2 
0 Negative Control 30 34 
1.5 34 33 
3 44 41 
6 69 60 
11.9 71 73 
23.8 85 89 
47.6 89 87 
95.2 91 82 

000-469-187-1 

Cell Yield 
Linear Interpolation (ICPIN) 

Cell Growth 

ECIEPS 11RMl25 

Pseudokirchneriella subcapitata 
In-House Culture 

2CF7094A 

Water Sample 
Teck Coal (TECK COAL) 

LC FRDSDC WS 2016-04-26 N 

Report Date: 

Test Code: 

11 May-1610:20(p1 of 2) 

16481 e I 06-5380-5689 

Nautilus Environmental 

CETIS Version: CETISv1 .8.7 
Official Results: Yes 

Analyst: Mimi Tran 
Diluent: Deionized Water+ nutrients 

Brine: 

Age: 7d 

Client: Teck Coat 

Project: 

Resamples Exp 95% CL Method 

200 Yes Two-Point Interpolation 

Test Stat Critical P-Value Decision(a:5%) 

0.7232 Non-significant Trend in Controls 

95% LCL 95% UCL 

NA NA 

NA NA 
NA NA 

NA NA 
NA NA 
NA NA 
NA NA 

Calculated Variate 

Min Max Std Err Std Dev CV0/o %Effect 

28 35 0.9258 2.619 8.31% O.Oo/o 
32 37 1.08 2.16 6.35%) -7.94% 
41 52 2.323 4.646 10.15% -45.24o/I) 
60 69 2.016 4.031 6.27% -104.0% 
71 81 2.38 4.761 6.26%1 -141.3% 
79 89 2.082 4.163 4.96% -166.71)/o 
87 101 3.096 6.191 6.69% -193.7%1 
82 91 2.016 4.031 4.651)/o -175.4% 

Rep3 Rep4 Reps Rep6 Rep 7 Reps 
29 32 28 30 35 34 
37 32 

52 46 

62 66 

81 79 

83 79 

101 93 

89 85 

CETIS'M v1.8.7.16 Analyst __ _ 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 12-8232-9799 
Analyzed: 11 May-16 10:20 

Graphics 

000-469-187-1 

.; 

... -

Endpoint: Cell Yield 
Analysis: Linear Interpolation (ICPIN) 

ID !00 

CETIS'M v1.8.7.16 

Report Date: 
Test Code: 

11May-1610:20(p2of 2) 
16481 e I 06-5380-5689 

Nautilus Environmental 

CETIS Version: CET1Sv1.8.7 
Official Results: Yes 

Analyst: __ _ oA JC<>tc_ 
· ~Uw zc,/(v_ 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 06-7659-1513 

Analyzed: 11 May-1610:20 

Batch ID: 12-2121-6828 

Start Date: 29 Apr-16 14:50 

Ending Date: 02 May-16 14:50 

Duration: 72h 

Sample ID: 07-5438-727 4 

Sample Date: 27 Apr-16 09:04 

Receive Date: 28 Apr-1610:50 

Sample Age: 54h (8 °C) 

Data Transform 
Untransformed 

Zeta 

NA 

Dunnett Multiple Comparison Test 

Control vs C¥0/o 
Negative Control 1.5 

Auxiliary Tests 

Attribute 

3• 
5• 
11.9• 

23.8* 
47.6' 

95.2* 

Test 

Endpoint: Cell Yield 

Analysis: Parametric-Control vs Treatments 

Test Type: Cell Growth 

Protocol: EC/EPS 1/RM/25 

Species: Pseudokirchneriella subcapitata 

Source: In-House Culture 

Code: 

Material: 

2CF7094A 

Water Sample 

Source: Teck Coal (TECK COAL) 

Station: LC FRDSDC WS 2016-04-26 N 

Alt Hyp Trials Seed 

C <T NA NA 

Test Stat Critical MSD DF P-Value 

1.008 2.526 6.265 10 0.5472 

5.746 2.526 6.265 10 <0.0001 

13.21 2.526 6.265 10 <0.0001 

17.94 2.526 6.265 10 <0.0001 

21.17 2.526 6.265 10 <0.0001 

24.6 2.526 6.265 10 <0.0001 

22.28 2.526 6.265 10 <0.0001 

Test Stat Critical P-Value 
Control Trend Mann-Kenda!! Trend 0.7232 

ANOVA Table 

Source Sum Squares Mean Square 
Between 

Error 

Total 

20484.39 

459.25 

20943.64 

2926.341 

16.40178 

Distributional Tests 

Attribute Test 
Variances Bartlett Equality of Variance 
Distribution Shapiro-Wilk W Normality 

Cell Yield Summary 

C-% Control Type Count Mean 

0 Negative Control 8 31.5 
1.5 4 34 
3 4 45.75 
6 4 64.25 
11.9 4 76 
23.8 4 84 
47.6 4 92.5 
95.2 4 86.75 

000-469-187-1 

Test Stat 

4.86 

0.964 

95% LCL 

29.31 

30.56 

38.36 

57.84 

68.42 

77.38 

82.65 

80.34 

DF F Stat 

7 178.4 

28 

35 

Critical P-Value 
18.48 0.6771 

0.9166 0.2840 

95% UCL Median 

33.69 31 

37.44 33.5 

53.14 45 

70.66 64 

83.58 76 

90.62 84 

102.4 91 

93.16 87 

CETIS'M v1.8.7.16 

Report Date: 

Test Code: 

11 May-16 10:20 (p 1 of 2) 

16481 e I 06-5380-5689 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Mimi Tran 
Diluent: Deionized Water+ nutrients 

Brine: 
Age: 7d 

Client: Teck Coal 

Project: 

PMSD NOEL LOEL TOEL TU 
19.9% 1.5 3 2.121 66.67 

P-Type Decision(a:5%) 
GDF Non-Significant Effect 
GDF Significant Effect 

GDF Significant Effect 

GDF Significant Effect 

GDF Significant Effect 

GDF Significant Effect 

GDF Significant Effect 

Decision{a:So/<1) 
Non-significant Trend in Controls 

P-Value Decision(a:5o/o} 
<0.0001 Significant Effect 

Decision(a:1 o/o) 

Equal Variances 
Normal Distribution 

Min Max Std Err CV% %Effect 

28 35 0.9258 8.31% 0.0% 
32 37 1.08 6.35% -7.94°/o 
41 52 2.323 10.15°/o -45.24% 
60 69 2.016 6.27% -104.0% 
71 81 2.38 6.26% -141.3% 
79 89 2.082 4.96% -166.7% 
87 101 3.096 6.69% -193.7% 

82 91 2.016 4.65% -175.4% 

Analyst: __ _ QA: 



CETIS Analytical Report Report Date: 11 May-1610:20(p2of 2) 

Test Code: 16481e I 06-5380-5689 

EC Alga Growth Inhibition Test Nautilus Environmental 

Analysis ID: 06-7659-1513 Endpoint: Cell Yield CETIS Version: CETISv1.8.7 

Analyzed: 11 May-1610:20 Analysis: Parametric-Control vs Treatments Official Results: Yes 

Cell Yield Detail 

C-% Control Type Rep 1 Rep 2 Rep3 Rep4 Reps Rep 6 Rep 7 Rep8 

0 Negative Control 30 34 29 32 28 30 35 34 

1.5 34 33 37 32 

3 44 41 52 46 

6 69 60 62 66 
11.9 71 73 81 79 
23.8 85 89 83 79 
47.6 89 87 101 93 
95.2 91 82 89 85 
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Pseudokirchnerie/fa subcapitata Summary Sheet 

Client: le0\'.. CocJ 
Work Order No.: 

Sample Information: 

Sample JD: \..t DtDS WS 2ollo-Ol\-)~ ~ 
Sample Date: Ayv11 ;;i::r/t6 
Date Received: 

Sample Volume: 

Test Organism Information: 

Culture Date: 

Age of culture (Day 0): 

Zinc Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution JD: 
Date Initiated: 

I 

72-h IC50 (95% CL): 31.f.o (3i.:i-:i,b,b)M0/L.'.?ti 

Start Date: _.uftjl*. V''--'\'-";)'-'1'-'-/.._,,1 l,'----
Set up by:_--11\AYJ.bl;J"'--------

72-h IC50 Reference Toxicant Mean and Range: 3o, I? ( 1-=j-.'f- "%>,S-)M9/L1JJ CV{%): ':bl 

Test Results: Alaal Growth 

IC25 %(v/v) (95% CL) "/C\S .2 
IC50 %(v/v) (95% CU /Cit;,1-

Reviewed by: Date reviewed: __ k_l-1-2-'~+/-'--IJo __ 

Version 1.1; Modified October21, 2014 Nautilus Environmental Company Inc. 



Client: 

72-h Algal Growth Inhibition Toxicity Test 
Water Quality Measurements 

1eo\<, touJ setup by: 

Sample ID: l.-G~"DcD~ w~ J.Ol\o-04--:26.iJ TestDate/Time: 

Work Order No.: l iot.\-8 l Test Species: Pseudokirchnerielfa subcapitata 

Culture Date: lj ?VJ) :;i.} /1 b Age of Culture: 3d Culture Health: 

Culture Count: 1 1:)'2$ 2 535 Average: !;d5 Culture Cell Density (c1): 

v1 = 220,000 cells/ml x loo ml 
= !.\-. 0 If ml,.. 

cells/ml 

Time Zero Counts: Average: ___ cc..;J_I ________ _ 

No. of Cells/ml: -----"':?'-'-\ "-f-~\_o_cr_· ___ Initial Density: "'#-"ce"'l"'ls/"'m"'L'-'+-"2=-20'-'µ=L'-'x'-'1cc..O "'µLo..= ___ q'-'t;'-1..\-_S--'--{ .e i lJ / JVl L . 
Concentration Water Quality Incubator Temperature 

Microplates rotated 2X per day? 
0/o(v/v) DH Temp (°C ('CJ 

0 h Oh Oh 24 h 48 h 72 h Oh 24 h 48 h 72 h 
Control 

-=f ,o ~.v '..lS . ..J ~ '.) )S.o / ./ v 
"'°' '™o v 

t t; =J.2 ,JJ \) I \./' / / ,._,,.---

3.o ::i. 0 J2,,'CI )\ v / / .......... 

fo,v ::i ;J, ;!3.0 v / / -./" 

11.g -=-). 'f- }3.v v / / ~ 

~) i "''. :J,G J3.u v' / / .,__,/ 

4-1.b i.=f- J?i v ,./' / '/ 
~ I 

.. 
' qr- l. "}, =t.q ()3 0 \V ,/ ,iJ './ .,,..,..- / // ,../' 

Initials lv\tl 1\1\ ll Mtl f" I>- ~\ll Mtl ,(!-. ih i\;~ ri 
Initial control pH: Well 1: 1.v Well2: :;:; 'D 

Final control pH: Well1: b 2 Well2: b.g 
Light intensity (lux): 3~go Date measured: fruvil dq;/b 

± I 
Instruments: Thermometer pH meter 

.)..-
Light meter I 

Comments: 

Reviewed: Date reviewed: __ A_1-+-Z_'f+/_ffa __ _ 

Version 1.2; Modified October 21, 2014 Nautilus Environmental Company !nc. 



Client: 

Work Order#: 
Sample ID: 

%1v/v) 
Concentration 

Control 

1. c; 

., 
0,0 

b,o 

\l.~ 

J?.~ 

tt1.{J 

qfj ,2.:. 

Comments: 

Reviewed by: 

Pseudokirchneriella subcapitata Toxicity Test Data Sheet 
72-h Algal Cell Counts 

Jfci< CocJ Start Date/Time: ;\ 0. b 9 lso0h 
Jlo'1'8 \ Termination Date: IJ10v ) 16 t;;cO~~ 

LC1Dt:R5 \<'! s :i.o\\,-D'f-2b /\J Test set up by: _--"""""-l------------

''"' ' 

Rep Count 1 Count 2 Count 3 Count 4 Comments Initials 
A J,lj 11:1 L I 
B 32 
c 3o 
D 31 
E 3'f 
F ::.o 
G 32-
H '.3'7 
A 32 
B 3"? 
c 35 
D 'to 
A '-1-'S 
B 1+3 
c 40 . 

D lfs-
A l:;'f 
B 50 
c r.:;8 
D y..q 
A 'b3 
B 55 
c b'-f 
D 1o I 
A qy 
B go 
c qJ... 
D Cjo 

A qg 
B ll:i... 
c l>O 
D ll/., 
A II b 
B lio 
c I ;)/i 
D j;;Jcf- , 

---"0_Gic_·=---- · Date Reviewed: ___ ){~IL-IT--'Z'f'+p"-llo ______ _ 

Version 1.0 Modified May 8, 2008 Nautilus Environmental 



Pseudokirchneriella subcapitata Algal Counts 

Client: Teck Coal Start DateiTime: 29-Apr-16@ 1500h 

WO#: 16481 Termination Date: 02-May-16@ 1500h 
Sample ID: LC DCDS WS 2016-04-26 N 

Initial Cell Density: 9545 cell/ml 210000 
0.22 
0.01 

Concentration Rep Count 1 Count 2 Count 3 Count4 Mean Cell Yield 9545.455 

% v/v (x 10
4

) (x 104
) (x 10

4
) (x 10

4
) (x 104

) (x 10
4

) 

cell/ml 
Control A 39 39 38.0 mean 31.9 

B 32 32 31.0 SD 3.044316 

c 30 30 29.0 CV 9.537194 

D 31 31 30.0 
E 34 34 33.0 
F 30 30 29.0 
G 32 32 31.0 
H 35 35 34.0 

1.5 A 38 38 37.0 
B 35 35 34.0 
c 35 35 34.0 
D 40 40 39.0 

3 A 45 45 44.0 
B 43 43 42.0 
c 40 40 39.0 
D 45 45 44.0 

6 A 54 54 53.0 
B 50 50 49.0 
c 58 58 57.0 
D 49 49 48.0 

11.9 A 63 63 62.0 
B 55 55 54.0 
c 64 64 63.0 
D 61 61 60.0 

23.8 A 97 97 96.0 
B 90 90 89.0 
c 92 92 91.0 
D 90 90 89.0 

47.6 A 98 98 97.0 
B 112 112 111.0 
c 120 120 119.0 
D 116 116 115.0 

95.2 A 116 116 115.0 
B 110 110 109.0 
c 128 128 127.0 
D 124 124 123.0 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 03-6490-0139 Endpoint: 
Analyzed: 11 May-16 10:16 Analysis: 

Batch ID: 

Start Date: 

11-0367-9767 

29 Apr-16 15:00 

Ending Date: 02 May-1615:00 

Duration: 72h 

Sample ID: 13-8345-2068 

Sample Date: 27 Apr-16 07:58 

Receive Date: 28 Apr-1610:50 

Sample Age: 55h (6 "C) 

Linear Interpolation Options 

X Transform Y Transform 
Log(X+1) Linear 

Residual Analysis 

Attribute Method 

Test Type: 

Protocol: 
Species: 

Source: 

Code: 

Material: 

Source: 

Station: 

Seed 

1740523 

Control Trend Mann-Kendall Trend 

Point Estimates 

Level % 95°/o LCL 95o/o UCL TU 
IC5 >95.2 · NIA NIA <1.05 
IC10 >95.2 NIA NIA <1.05 
IC15 >95.2 NIA NIA <1.05 
IC20 >95.2 NIA NIA <1.05 
IC25 >95.2 NIA NIA <1.05 
IC40 >95.2 NIA NIA <1.05 
IC50 >95.2 NIA NIA <1.05 

Cell Yield Summary 

C-% Control Type Count Mean 
0 Negative Control 8 31.88 
1.5 4 36 
3 4 42.25 
6 4 51.75 
11.9 4 59.75 
23.8 4 91.25 
47.6 4 110.5 
95.2 4 118.5 

Cell Yield Detail 

C-% Control Type Rep 1 Rep 2 
0 Negative Control 38 31 
1.5 37 34 
3 44 42 
6 53 49 
11.9 62 54 
23.8 96 89 
47.6 97 111 
95.2 115 109 

000-469-187-1 

Cell Yield 
Linear Interpolation (ICPIN) 

Cell Growth 

ECIEPS 11RMl25 

Pseudokirchneriella subcapitata 

In-House Culture 

5275CDA4 

Water Sample 

Teck Coal (TECK COAL) 

LC DCDS WS 2016-04-26 N 

Report Date: 

Test Code: 

11 May-1610:17 (p 1 of 2) 

16481d I 07-5413-5710 

Nautilus Environmental 

CETIS Version: CET1Sv1.8.7 
Official Results: Yes 

Analyst: Mimi Tran 

Diluent: Deionized Water+ nutrients 

Brine: 

Age: 7d 

Client: Teck Coal 

Project: 

Resamples Exp 95% CL Method 

200 Yes Two-Point Interpolation 

Test Stat Critical P-Value Decision(a:5o/o) 

0.9061 Non-significant Trend in Controls 

95°/o LCL 95% UCL 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

Calculated Variate 

Min Max Std Err Std Dev CV% 0/oEffect 
29 38 1.076 3.044 9.55% 0.0%i 
34 39 1.225 2.449 6.8% -12.94o/(l 
39 44 1.181 2.363 5.59(1/(l -32.55(1/(l 
48 57 2.056 4.113 7.95% -62.35% 
54 63 2.016 4.031 6.75% -87.45% 
89 96 1.652 3.304 3.62% -186.3% 
97 119 4.787 9.574 8.66%1 -246.7(1/o 
109 127 4.031 8.062 6.8(1/o -271.8% 

Rep3 Rep4 Rep5 Reps Rep 7 Rep 8 
29 30 33 29 31 34 
34 39 

39 44 

57 48 

63 60 

91 89 
119 115 
127 123 

CETIS'M v1.8.7.16 Analyst: __ _ 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 03-6490-0139 Endpoint: Cell Yield 
Analyzed: 11May-1610:16 Analysis: Linear Interpolation (ICPIN) 

Graphics 

000-469-187-1 CETIS'M v1.8.7.16 

Report Date: 
Test Code: 

11 May-1610:17(p2of 2) 
16481d I 07-5413-5710 

Nautilus Environmental 

CETIS Version: CET1Sv1 .8.7 
Official Results: Yes 

Analyst: __ _ 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 02-9746-8591 

Analyzed: 11 May-1610:16 

Batch ID: 11-0367-9767 

Start Date: 29 Apr-16 15:00 

Ending Date: 02 May-1615:00 

Duration: 72h 

Sample ID: 13-8345-2068 

Sample Date: 27 Apr-16 07:58 

Receive Date: 28 Apr-1610:50 

Sample Age: 55h (6 °C) 

Data Transform 

Untransformed 

Zeta 

NA 

Dunnett Multiple Comparison Test 

Control vs C-% 
Negative Control 1.5 

Auxiliary Tests 

Attribute 

3• 
5• 
11.9• 

23.8* 
47.6• 

95.2· 

Test 

Endpoint: Cell Yield 

Analysis: Parametric-Control vs Treatments 

Test Type: Cell Growth 

Protocol: EC/EPS 1/RM/25 

Species: Pseudokirchneriella subcapitata 

Source: In-House Culture 

Code: 

Material: 

5275CDA4 

Water Sample 

Source: Teck Coal (TECK COAL) 

Station: LC DCDS WS 2016-04-26 N 

Alt Hyp Trials Seed 

C<T NA NA 

Test Stat Critical MSD OF 

1.345 2.526 7.745 10 

P-Value 

0.3801 

3.384 2.526 7.745 10 0.0068 

6.482 2.526 7.745 10 <0.0001 

9.092 2.526 7.745 10 <0.0001 

19.37 2.526 7.745 10 <0.0001 

25.64 2.526 7.745 10 <0.0001 

28.25 2.526 7.745 10 <0.0001 

Test Stat Critical P-Value 

Control Trend Mann-Kendall Trend 0.9061 

ANOVA Table 

Source Sum Squares Mean Square 

Between 

Error 

Total 

Distributional Tests 

Attribute 

Variances 

Distribution 

Cell Yield Summary 

37454.88 

701.875 

38156.75 

Test 

5350.696 

25.06697 

Bartlett Equality of Variance 

Shapiro-Wilk W Normality 

C-0/o Control Type Count Mean 

0 Negative Control 8 31.88 
1.5 4 36 
3 4 42.25 
6 4 51.75 
11.9 4 59.75 
23.8 4 91.25 
47.6 4 110.5 
95.2 4 118.5 

000-469-187-1 

Test Stat 

12.53 

0.958 

95% LCL 

29.33 

32.1 

38.49 

45.21 

53.34 

85.99 

95.27 

105.7 

DF F Stat 

7 213.5 
28 

35 

Critical P-Value 

18.48 0.0844 

0.9166 0.1860 

95% UCL Median 

34.42 31 

39.9 35.5 

46.01 43 

58.29 51 

66.16 61 
96.51 90 

125.7 113 

131.3 119 

CETIS'M v1.8.7.16 

Report Date: 

Test Code: 

11 May-1610:17(p1of2) 

16481d I 07-5413-5710 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Mimi Tran 
Diluent: Deionized Water+ nutrients 

Brine: 

Age: 7d 

Client: Teck Coal 

Project: 

PMSD NOEL LOEL TOEL TU 

24.3% 1.5 3 2.121 66.67 

P-Type Decision(a:5%) 

CDF Non-Significant Effect 

CDF Significant Effect 

CDF Significant Effect 

CDF Significant Effect 

CDF Significant Effect 

CDF Significant Effect 

CDF Significant Effect 

Decision(a:5%) 

No'n-significant Trend in Controls 

P-Value Decision(a:5%) 

<0.0001 Significant Effect 

Decision( a: 1 o/o) 

Equal Variances 

Normal Distribution 

Min Max Std Err CV0/o 0/oEffect 

29 38 1.076 9.55% 0.0°/o 
34 39 1.225 6.8% -12.94°/o 

39 44 1.181 5.59°/o -32.55% 

48 57 2.056 7.95% -62.35% 

54 63 2.016 6.75% -87.45% 

89 96 1.652 3.62°/o -186.3% 

97 119 4.787 8.66% -246.7% 
109 127 4.031 6.8% -271.8% 

Analyst: __ _ 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 02-9746-8591 Endpoint: Cell Yield 
Analyzed: 11 May-1610:16 Analysis: Parametric-Control vs Treatments 

Cell Yield Detail 

C-o/o Control Type Rep 1 Rep 2 Rep 3 Rep4 Reps 
0 Negative Control 38 31 29 30 33 
1.5 37 34 34 39 
3 44 42 39 44 
6 53 49 57 48 
11.9 62 54 63 60 
23.8 96 89 91 89 
47.6 97 111 119 115 
95.2 115 109 127 123 

Graphics 

! 
' . 

~ 
"""f;i;i .l'!':l. ............ .. 

.. 

000-469-187-1 CETIS'" v1.8.7.16 

• 
0,0 

Report Date: 
Test Code: 

11 May-1610:17 (p 2 of 2) 

16481d I 07-5413-5710 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Rep6 Rep 7 Rep8 

29 31 34 

• • 

• • 

• 

• 

·M .o,; o.O 

..... l<I .. 

Analyst: __ _ 



Pseudokirchneriel/a subcapitata Summary Sheet 

Client: 

Work Order No.: 

Start Date: _.!'.\tf.'1:'.'.£!:!..:.Vll~Ji"-'-L;1.J-'J la12.----,--
Set up by: ___ ..JM:.Llbt:rd------

Sample Information: 

Sample ID: lC. -\..ClQ_ WS- 2.o \ l.-O't-)t;_('-l 

Sample Date: 

Date Received: 
f\-gv\ I J.'t /1 b 

Sample Volume: 

Test Organism Information: 

Culture Date: 

Age of culture (Day 0): . d 

Zinc Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 
Date Initiated: 

72-h IC50 (95% CL): 

72-h IC50 Reference Toxicant Mean and Range: 3D11:i ( 11-i'f- ~.i:;);1<19/L}rl CV(%): '32.. 

Test Results: Alna! Growth 

IC25 %!v/v\ !95% CU >C\CJ .2 
IC50 %1v/vl (95% CU /yt;)< 2-

Reviewed by: /, a.'1 i1!r Date reviewed: __ r_L_i.,___,_(!__I? __ _ 

Version 1.1; Modified October 21, 2014 Nautilus Environmental Company !nc, 



Client: 

Sample ID: 

Work Order No.: 

Culture Date: 

Culture Count: 

Time Zero Counts: 

No. of Cells/ml: 

Concentration 

o/o(v/v) 

Control 

I. "'i 
3:;:;; 
b,a 

1 l.{j 
;>1.'3 
lfJ. 6 
qt,,2. 

Initials 

Initial control pH: 

Final control pH: 

72-h Algal Growth Inhibition Toxicity Test 
Water Quality Measurements 

]{cl Cvcu\ 
i.-<-Lct:;;.-W LJ.01b -o·-t-}S-N 

\lQY,S I 
Age of Culture: 

Average: 

v1 = 220,000cells/ml x j()\) ml 

(c1) GlfJ )( tO't 

ao 

Setup by: ML1 
Test Date/Time: fh('o j 2q /i !c P I 7Dl:J ki 
Test Species: Pseudokirchnerief/a subcapitata 

Culture Health: 

Culture Cell Density (c1): \:;j'ft; y:. I D '+ c.e). i> / f1r\ L . 
= *·'0~0\ [, cells/ml 

Average: ____ ..Q._!( _______ _ 

---~J~J~f<.~]_D_'+-_____ lnitial Density: #cells/ml+ 220 µL x 10 µL = 9s'+'S relG/1YJL 

Water Quality Incubator Temperature 
Microplates rotated 2X per day? 

pH Temp (°C f'C\ 

Oh Oh Oh 24 h 48 h 72 h Oh 24 h 48 h 72 h 

=J,V J-3. 0 )t;,,-0 1 . .6'<""' 'l<> I<> )(;; D V' / ~· ,/ 

g.. I J.7.-o ,_/" 

------
/ --

:::r.? d~."O ....... / / .v' 
. 

=i. ?J J3.o ,,.... / . ........--

:r.+ :J3c v ·--- / ./ 

;;Jo ' 
::i' (,, ,_/ / / ,_/ 

=i. 9; .J:?..1> I I 
v / / v-

5. 2- d3,o Jt / 
"' ./ / / ./ c.· .., 

Mp Ml°1 Mn ~ /'r- Mtl fl!d.5 !"" !).... lr\11 

Well1: -:::i ,0 We112: c::i. 0 

Well 1: b.% Well2: b 3 
Light intensity (lux): 3 b-,i}o Date measured: frpVJ I d'] .Ji 6 
Instruments: Thermometer i,f pH meter ;)- Light meter I 

Comments: 

Reviewed: Date reviewed: __ _c_fl_,-+-_2_tr,_
1
1-Az.:f> __ 

Version 1.2; Modified October 21, 2014 Nautilus Environmental Company !nc. 



Client: 

Work Order#: 
Sample ID: 

%(v/v) 
Concentration 

Control 

I, t) 

3.o 

b,? 

11.q 

J:, g 

11-=J- b 

~s:2 

Comments: 

Reviewed by: 

Pseudokirchneriella subcapitata Toxicity Test Data Sheet 
72-h Algal Cell Counts 

fpajc C~ Start Dateffime: JfPnl ;;;Ci/J1oj2 1$0:sh 
\ ~ 'f 2 I Termination Date: U 0j .:l /J b (.7 l S Os Ii 

Le.LC;_ \J\) s_ J-011>- cL[-}<>:_.rJ Test set up by: ___ .-"'-lv\L'"'-<'-----------

Rec Count 1 Count2 Count 3 Count 4 Comments Initials 
A ..; lo ~\1' 

B 3.:2 
c ?'f 
D 8o 
E 32 
F '?I 
G ?I 
H 7\'.> 
A If I 
B ll-'1 
c 'tl-
D Lf-C) 
A w5' 
B ??-
c " 8 
D 5lf 
A lei.? 
B tp-=r 
c :p_ 
D Ip]_ ! 
A 1-b 
B 88 
c YD 
D 81:, 
A Gf O 

B 102 
c cs I 
D ( 2-

A ( c, 
B c3 
c t::} 

D IOI 
A 8' I 
B l-) if 
c Kb 
D s+ ,/ 

Version 1.0 Modified May 8, 2008 Nautilus Environmental 



Pseudokirchneriella subcapitata Algal Counts 

Client: Teck Coal Start Date/Time: 29-Apr-16 @ 1505h 
WO#: 16481 Termination Date: 02-May-16 @ 1505h 
Sample ID: lC_lC5_WS_2016-04-25_N 

Initial Cell Density: 9545 cell/ml 210000 
0.22 
0.01 

Concentration Rep Count 1 Count 2 Count 3 Count4 Mean Cell Yield 9545.455 

% v/v (x 104) (x 10~ (x 10~ (X 104
) (x 10~ (x 10~ 

cell/ml 
Control A 36 36 35.0 mean 31.8 

B 32 32 31.0 SD 2.31455 
c 34 34 33.0 CV 7.2795 
D 30 30 29.0 
E 32 32 31.0 
F 31 31 30.0 
G 31 31 30.0 
H 36 36 35.0 

1.5 A 41 41 40.0 
B 49 49 48.0 
c 47 47 46.0 
D 49 49 48.0 

3 A 65 65 64.0 
B 57 57 56.0 
c 68 68 67.0 
D 54 54 53.0 

6 A 66 66 65.0 
B 67 67 66.0 
c 72 72 71.0 
D 62 62 61.0 

11.9 A 76 76 75.0 
B 88 88 87.0 
c 90 90 89.0 
D 86 86 85.0 

23.8 A 90 90 89.0 
B 102 102 101.0 
c 95 95 94.0 
D 92 92 91.0 

47.6 A 95 95 94.0 
B 93 93 92.0 
c 97 97 96.0 
D 101 101 100.0 

95.2 A 81 81 80.0 
B 94 94 93.0 
c 86 86 85.0 
D 84 84 83.0 



CETIS Analytical Report Report Date: 09May-1616:27(p1of2) 

16481a 118-4614-7010 Test Code: 

EC Alga Growth Inhibition Test Nautilus Environmental 

Analysis ID: 13-9666-5271 

Analyzed: 09 May-16 16:26 

Batch ID: 

Start Date: 

17-8192-7362 

29 Apr-16 15:05 

Ending Date: 02 May-1615:05 

Duration: 72h 

Sample ID: 18-5443-1080 

Sample Date: 27 Apr-16 06:50 

Receive Date: 28 Apr-1610:50 

Sample Age: 56h (6.6 °C) 

Linear Interpolation Options 

X Transform YTransform 

Log(X+1) Linear 

Residual Analysis 

Attribute Method 

Endpoint: Cell Yield 
Analysis: Linear Interpolation (ICP!N) 

Test Type: Cell Growth 

Protocol: ECIEPS 11RMl25 

Species: Pseudokirchnerie11a subcapitata 

Source: In-House Culture 

Code: 

Material: 

Source: 
Station: 

Seed 

199506 

6E885F68 

Water Sample 

Teck Coal (TECK COAL) 

LC_LC5_WS_2016-04-25_N 

Resamples Exp95% CL 

200 Yes 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Mimi Tran 

Diluent: Deionized Water+ nutrients 

Brine: 

Age: 7d 

Client: Teck Coal 

Project: 

Method 

Two-Point Interpolation 

Test Stat Critical P-Value Decision(a:So/o) 

Control Trend Mann-Kenda!! Trend 0.4188 Non-significant Trend in Controls 

Point Estimates 

Level % 95o/o LCL 95% UCL TU 95% LCL 95o/o UCL 

IC5 >95.2 NIA N/A <1.05 NA NA 

IC10 >95.2 NIA NIA <1.05 NA NA 
IC15 >95.2 NIA NIA <1.05 NA NA 

IC20 >95.2 NIA NIA <1.05 NA NA 
IC25 >95.2 N/A NIA <1.05 NA NA 
IC40 >95.2 NIA N/A <1.05 NA NA 
IC50 >95.2 NIA N/A <1.05 NA NA 

Cell Yield Summary Calculated Variate 

C-o/o Control Type Count Mean Min Max Std Err Std Dev CV0/o %Effect 

0 Negative Control 8 31.75 29 35 0.8183 2.315 7 .29°/o 0.0% 
1.5 4 45.5 40 48 1.893 3.786 8.32% -43.31% 
3 4 60 53 67 3.291 6.583 10.97% -88.98% 
6 4 65.75 61 71 2.056 4.113 6.26% -107.1o/o 
11.9 4 84 75 89 3.109 6.218 7.4°/o -164.6o/o 
23.8 4 93.75 89 101 2.626 5.252 5.6°/o -195,3o/o 
47.6 4 95.5 92 100 1.708 3.416 3.58% -200.8% 
95.2 4 85.25 80 93 2.78 5.56 6.52% -168.5% 

Cell Yield Detail 

C-0/o Control Type Rep 1 Rep 2 Rep3 Rep4 Reps Rep 6 Rep 7 Reps 
0 Negative Control 35 31 33 29 31 30 30 35 
1.5 40 48 46 48 
3 64 56 67 53 
6 65 66 71 61 
11.9 75 87 89 85 
23.8 89 101 94 91 
47.6 94 92 96 100 
95.2 80 93 85 83 

000-469-187-2 CETIS'" v1 .8.7.16 Analyst: __ _ 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 13-9666-5271 Endpoint: Cell Yield 
Analyzed: 09 May-1616:26 Analysis: Linear Interpolation {ICPIN) 

Graphics 

-------·---

' . 
! 

000-469-187-2 

" , 

• 

\ 

CETIS'" v1.8.7.16 

Report Date: 

Test Code: 

09 May-1616:27 (p 2 of 2) 

16481a j 18-4614-7010 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: __ _ QA: J&lt_ 
Lin .•. ?t.,f/L 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 20-9709-2805 
Analyzed: 09 May-1616:26 

Batch ID: 17-8192-7362 

Start Date: 29 Apr-16 15:05 

Ending Date: 02 May-16 15:05 

Duration: 72h 

Sample ID: 18-5443-1080 
Sample Date: 27 Apr-16 06:50 

Receive Date: 28 Apr-16 10:50 

Sample Age: 56h (6.6 'C) 

Data Transform 

Untransformed 

Zeta 
NA 

Dunnett Multiple Comparison Test 

Control 

Negative Control 

Auxiliary Tests 

Attribute 

VS C-% 

1.5* 

3' 
6' 
11.9* 

23.8' 
47.6* 

95.2' 

Test 

Endpoint: Cell Yield 
Analysis: Parametric-Control vs Treatments 

Test Type: Cell Growth 

Protocol: EC/EPS 1/RM/25 

Species: Pseudokirchneriella subcapitata 

Source: 

Code: 

Material: 

Source: 
Station: 

In-House Culture 

6E885F68 
Water Sample 

Teck Coal (TECK COAL) 

LC_LC5_WS_2016-04-25_N 

Alt Hyp Trials Seed 

C<T NA NA 

Test Stat Critical MSD OF P-Value 

4.901 2.526 7.088 10 0.0001 
10.07 2.526 7.088 10 <0.0001 
12.12 2.526 7.088 10 <0.0001 
18.62 2.526 7.088 10 <0.0001 
22.1 2.526 7.088 10 <0.0001 
22.72 2.526 7.088 10 <0.0001 
19.07 2.526 7.088 10 <0.0001 

Test Stat Critical P-Value 

Control Trend Mann-Kendal! Trend 0.4188 

ANOVATable 

Source Sum Squares Mean Square 

Between 

Error 

Tota! 

20549 
587.75 
21136.75 

2935.572 
20.99107 

Distributional Tests 

Attribute Test 

Variances Bartlett Equality of Variance 
Distribution Shapiro-Wilk W Normality 

Cell Yield Summary 

C-% Control Type Count Mean 

0 Negative Control 8 31.75 
1.5 4 45.5 
3 4 60 
6 4 65.75 
11.9 4 84 
23.8 4 93.75 
47.6 4 95.5 
95.2 4 85.25 

000-469-187-2 

Test Stat 

6.384 
0.9876 

95°/o LCL 

29.81 
39.48 
49.53 
59.21 
74.11 
85.39 
90.06 
76.4 

DF F Stat 
7 139.8 
28 
35 

Critical P-Value 

18.48 0.4957 
0.9166 0.9512 

95% UCL Median 

33.69 31 
51.52 47 
70.47 60 
72.29 65.5 
93.89 86 
102.1 92.5 
100.9 95 
94.1 84 

CETIS™ v1.8.7.16 

Report Date: 
Test Code: 

09 May-1616:27 (p 1 of 2) 
16481a I 18-4614-7010 

Nautilus Environmental 

CETIS Version: CET1Sv1.8.7 
Official Results: Yes 

Analyst: Mimi Tran 

Diluent: Deionized Water+ nutrients 

Brine: 

Age: 7d 

Client: Teck Coal 
Project: 

PMSD NOEL LOEL TOEL 

22.3o/IJ <1.5 1.5 NA 

P-Type Decision(a:5o/o) 

CDF Significant Effect 

CDF Significant Effect 

CDF Significant Effect 

CDF Significant Effect 

CDF Significant Effect 

CDF Significant Effect 

CDF Significant Effect 

Decision{a:5°/o) 

Non-significant Trend in Controls 

P-Value Decision(a:So/o) 

<0.0001 Significant Effect 

Decision(a:1%) 

Equal Variances 

Norma! Distribution 

Min Max Std Err CV% 

29 35 0.8183 7.29o/o 

40 48 1.893 8.32o/o 

53 67 3.291 10.97o/o 

61 71 2.056 6.26% 

75 89 3.109 7.4% 

89 101 2.626 5.6% 

92 100 1.708 3.58% 

80 93 2.78 6.52% 

TU 
>66.67 

%Effect 

0.0% 

-43.31 Ofo 

-88.98% 

-107.1°/o 

-164.6% 

-195.3% 

-200.8%., 

-168.5% 

Analyst: __ _ QA: 



000-469-187-2 CETIS'" v1.8.7.16 Analyst:. __ _ 



Pseudokirchnerielfa subcapitata Summary Sheet 

l\o'-\-2 I 
Start Date: --J:\.fh1¥-l. Yl:.!J~-'[}~9"-'/C.J.I ""'-\, __ _ 
Set up by: _ _.!l\)\l!.l.!.l::fd-____ _ 

Client: 

Work Order No.: 

Sample Information: 

Sample ID: LCW!P_D\H~WS 2oi\,D't:l.'LtJ 

Sample Date: 11£Yil iJt//'b 
Date Received: 

Sample Volume: 

Test Organism Information: 

Culture Date: 

Age of culture (Day O): 

Zinc Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: 
I 

72-h IC50 (95% CL): 34-.o ( 31.:i- ?:>b.b)AJ13/L =!:ti 

72-h IC50 Reference Toxicant Mean and Range: 3D,l:j ( 11-,'f- :Y.i,t;)M0/L};n CV(%): '32-

Test Results: Alaal Growth 

IC25 %(v/vl 195% CU 1""·1- ( ic}-\-C\- 3:i. b) 
IC50 %1vM 195% CU /C\S.2 

Reviewed by: Date reviewed: __ M_ry--J-_i_~f..-j_ffo __ 

Version 1. 1; Modified October 21, 2014 Nautilus Environmental Company Inc. 



Client: 

Sample ID: 

Work Order No.: 

Culture Date: 

Culture Count: 

Time Zero Counts: 

No. of Cells/ml: 

Concentration 
0/o(v/v) 

Control 

l, s 
30 
0,o 
II q 
J' 'li ?. 

'-\=l,6 

~11 2... 

Initials 

72-h Algal Growth Inhibition Toxicity Test 
Water Quality Measurements 

Ire IL CoC<J setup by: _ _.,M_,_,1 t\"'------
LL 11<T1::: _Q v\'L \'Ii S_'.:10 1 btl'+2'J: l\J 

llo'i8l 
Test Date/Time: Aoo1 2q6i, e 1':7 is b 

I 
Pseudokirchnerielfa subcapitata Test Species: 

Age of Culture: =Jd Culture Health: 

Average: *Jl\-5 Culture Cell Density (c1}: 

v1 = 220,000 cells/ml x I t5\) ml 1.\-.olfmL = 
(c1) t:j lf1; J( IL'~ cells/ml 

Average:---~~"'--'-'--------
C\ '7'111 c.e\ ~I 11l L. 

1 00 2 &> 
___ _:;;>:_:_! _:_'f-_l;_D;_'-l' ______ lnitial Density: #cells/ml+ 220 µL x 10 µL = 

Water Quality Incubator Temperature 
Microplates rotated 2X per day? 

nH Temo (°C ('C\ 

Oh Oh Oh 24 h 48 h 72 h Oh 24 h 48 h 72 h 

=t. 0 ;i;;i 0 ;:2 s -0 
- !) ""'. ·'16\"' )t)e> v / / v 

1.'.1.. JJo v / '/ (../' 

=t.lf ;i3o / / /' v 
'CJ.") J.3.v v / ,/ 

[...--

:r.i .J?>. 'D v / / v 
3.o ;>3, D v / / c/ 

8.2- ;J?, . "' I , v / / ~ 

2 '?, ()' D ::> ' 
\!,/ ,! 'I 

I 
,1, v / ._,./ 

/ 

Mi.1 11\~n Mtl h ~.~ \-J llM'l n~b ~ ,..-- Mh 
Initial control pH: Well 1: ____ ':/...L;.._O ___ _ Well 2: __ ~i~,'O--

Well 2: __ _:b::._._s __ Final control pH: Well 1: ___ _;clo_._ 2 __ _ 
Light intensity (lux,"):c_ __ _,,3"-".:/-'-::tV'-""'------- Date measured: 

Instruments: Thermom"'et"'er ___ ±-'--- pH meter ;;)- Light meter f 

Comments: 

Reviewed: Date reviewed: __ M_t«j_,__l_,_]_,,,,,A?J'-----
/ I 

Version 1.2; Modified October 21, 2014 Nautilus Environmental Company Inc. 



Client: 

Work Order#: 

Sample ID: 
%(v/v) 

Concentration 
Control 

r. r; 

3o 

b.o 

II 0 

J?- & 

•+-=t' b 

°JS,2 

Comments: 

Reviewed by: 

Pseudokirchneriella subcapitata Toxicity Test Data Sheet 
72-h Algal Cell Counts 

Tfc,js:: CocJ Start Date/Time: (Jp1 ~qAtf? jSISh 
!vil+8 I Termination Date: fJDu,) ;;i./t t, (" 11;:; IS h 

LC - 111!1 p,01,n _HL20 1wt1~~;[.est set up by: _ _,_,! _,_,[::"'---------------

Reo Count 1 Count 2 Count 3 Count 4 Comments Initials 
A ?'t Mu 
B 33 
c 3i 
D 3~ 
E '31-
F 3?. 
G oio 
H ?3 
A =i lo 
B =f I 
c =r '-/-
D ~3 
A ";f Y-
B =iCJ 
c /{lj 
D 8D 
A Y'f-
B 82 
c I {)l) 
D lj2, 
A 113 
B 1o,6 
c 11 I 
D I ()1) 

A 158 
B 155 
c q3 
D 81:, 
A 73 
B =n-
c -ft;;; 
D ~I 

A 13 
B >o 
c 1"' 
D >o v 

Date Reviewed: ;0ct'1 Z 1 j h 
~~-'--1-1~7µ=--~~~~ 

Version 1.0 Modified May 8, 2008 Nautilus Environmental 



Pseudokirchneriella subcapitata Algal Counts 

Client: Teck Coal Start Date/Time: 29-Apr-16@ 1515h 
WO#: 16481 Termination Date: 02-May-16@ 1515h 
Sample ID: lC_WTF _OUT_WS_20160427 _N 

Initial Cell Density: 9545 cell/ml 210000 
0.22 
0.01 

Concentration Rep Count 1 Count 2 Count3 Count 4 Mean Cell Yield 9545.455 

% v/v (x 104
) (X 104

) (x 104
) (x 104

) (x 104
) (x 10

4
) 

cell/ml 
Control A 34 34 33.0 mean 32.5 

B 33 33 32.0 SD 2.070197 
c 31 31 30.0 CV 6.36094 
D 32 32 31.0 
E 37 37 36.0 
F 32 32 31.0 
G 36 36 35.0 
H 33 33 32.0 

1.5 A 76 76 75.0 
B 71 71 70.0 
c 74 74 73.0 
D 73 73 72.0 

3 A 74 74 73.0 
B 79 79 78.0 
c 89 89 88.0 
D 80 80 79.0 

6 A 94 94 93.0 
B 82 82 81.0 
c 100 100 99.0 
D 98 98 97.0 

11.9 A 113 113 112.0 
B 106 106 105.0 
c 111 111 110.0 
D 100 100 99.0 

23.8 A 88 88 87.0 
B 85 85 84.0 
c 93 93 92.0 
D 86 86 85.0 

47.6 A 73 73 72.0 
B 77 77 76.0 
c 75 75 74.0 
D 71 71 70.0 

95.2 A 23 23 22.0 
B 20 20 19.0 
c 19 19 18.0 
D 20 20 19.0 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 11-3238-2829 Endpoint: 

Analyzed: 11 May-16 10:24 Analysis: 

Batch ID: 

Start Date: 

15-6046-3108 

29 Apr-1615:15 

Ending Date: 02 May-16 15:15 

Duration: 72h 

Sample ID: 05-4497-8051 

Sample Date: 27 Apr-16 09:00 

Receive Date: 28 Apr-16 10:50 

Sample Age: 54h (10.2 °C) 

Linear Interpolation Options 

X Transform Y Transform 
Log(X+1) Linear 

Residual Analysis 

Attribute Method 

Test Type: 

Protocol: 

Species: 

Source: 

Code: 

Material: 

Source: 

Station: 

Seed 

1464867 

Control Trend Mann-Kendall Trend 

Point Estimates 

Level % 95% LCL 95% UCL TU 
IC5 39.36 29.75 53.71 2.541 
IC10 49.13 45.07 51.66 2.036 
IC15 51.7 48.99 54.11 1.934 
IC20 54.4 51.81 56.73 1.838 
IC25 57.25 54.82 59.64 1.747 
IC40 66.68 64.74 68.9 1.5 
IC50 73.81 71.72 76.33 1.355 

Cell Yield Summary 

C-o/o Control Type Count Mean 
0 Negative Control 8 32.5 
1.5 4 72.5 
3 4 79.5 
6 4 92.5 
11.9 4 106.5 
23.8 4 87 
47.6 4 73 
95.2 4 19.5 

Cell Yield Detail 

C-o/o Control Type Rep 1 Rep 2 
0 Negative Control 33 32 

1.5 75 70 
3 73 78 

6 93 81 
11.9 112 105 

23.8 87 84 
47.6 72 76 
95.2 22 19 

000-469-187-1 

Cell Yield 

Linear Interpolation (ICPIN) 

Cell Growth 

ECIEPS 1/RM/25 

Pseudokirchnerie!!a subcapitata 

In-House Culture 

20788483 

Water Sample 
Teck Coal (TECK COAL) 

LC_WTF _OUT_WS_20160427 _N 

Report Date: 

Test Code: 

11 May-1610:24 (p 1 of 2) 

16481! 116-3512-6560 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Mimi Tran 

Diluent: Deionized Water+ nutrients 

Brine: 

Age: 7d 

Client: Teck Coal 

Project: 

Resamples Exp 95o/o CL Method 

200 Yes Two-Point lriterpolation 

Test Stat Critical P-Value Decision{a:5o/o) 

1.0000 Non-significant Trend in Controls 

95o/o LCL 95% UCL 

1.862 3.361 

1.936 2.219 

1.848 2.041 

1.763 1.93 
1.677 1.824 

1.451 1.545 

1.31 1.394 

Calculated Variate 

Min Max Std Err Std Dev CV% %Effect 
30 36 0.7319 2.07 6.37°/o O.Oo/(l 
70 75 1.041 2.082 2.87% -123.1o/o 
73 88 3.122 6.245 7.86°/o -144.6% 
81 99 4.031 8.062 8.72°/o -184.6°/o 
99 112 2.901 5.802 5.45% -227. 7°/o 
84 92 1.78 3.559 4.09% -167.?o/o 
70 76 1.291 2.582 3.54°/o -124.6% 
18 22 0.866 1.732 8.88°/o 40.0% 

Rep3 Rep4 Reps Rep 6 Rep 7 Rep8 

30 31 36 31 35 32 

73 72 

88 79 

99 97 

110 99 

92 85 

74 70 

18 19 

CETIS™ v1.8.7.16 Analyst: __ _ J(Jtt 
QA Mt«-i 2'1 //b 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 11-3238-2829 
Analyzed: 11 May-1610:24 

Graphics 

'" 

" ' 

! ' . 

000-469-187-1 

Endpoint: Cell Yield 
Analysis: Linear Interpolation (ICP!N) 

CETIS™ v1.8.7.16 

Report Date: 
Test Code: 

11 May-1610:24(p2of 2) 
164811 [ 16-3512-6560 

Nautilus Environmental 

CETIS Version: CETISv1 .8.7 
Official Results: Yes 

Analyst: __ _ QA: 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 00-6106-1758 

Analyzed: 11 May-1610:28 

Batch ID: 

Start Date: 

03-5692-5427 

29 Apr-16 15:15 

Ending Date: 02 May-16 15:15 

Duration: 72h 

Sample ID: 05-4497-8051 

Sample Date: 27 Apr-16 09:00 

Receive Date: 28 Apr-16 10:50 

Sample Age: 54h (10.2 'C) 

Linear Interpolation Options 

X Transform Y Transform 
Log(X+1) Linear 

Residual Analysis 

Attribute Method 

Endpoint: 
Analysis: 

Test Type: 

Protocol: 
Species: 

Source: 

Code: 

Material: 

Source: 
Station: 

Seed 

1056879 

Control Trend Mann-Kendall Trend 

Point Estimates 

Level % 95°/o LCL 95% UCL TU 
IC5 50.68 N/A 53.54 1.973 
IC10 55.48 48.37 59.72 1.803 
IC15 60.72 53.85 66.74 1.647 
IC20 66.45 59.58 74.27 1.505 
IC25 72.71 64.87 82.61 1.375 
IC40 95.2 84.85 NIA 1.05 
IC50 >95.2 N/A N/A <1.05 

Cell Yield Summary 

C-% Control Type Count Mean 
o Negative Control 8 32.5 
1.5 4 32 
3 4 32 
6 4 32 
11.9 4 32 
23.8 4 32 
47.6 4 32 
95.2 4 19.5 

Cell Yield Detail 

C-% Control Type Rep 1 Rep 2 
0 Negative Control 33 32 
1.5 32 32 
3 32 32 
6 32 32 
11.9 32 32 
23.8 32 32 
47.6 32 32 
95.2 22 19 

000-469-187-1 

Cell Yield 

Linear Interpolation (ICPIN) 

Cell Growth 

EC/EPS 1/RM/25 

Pseudokirchnerie!la subcapitata 

In-House Culture 

20788483 

Water Sample 
Teck Coal (TECK COAL) 

LC_WTF _OUT_WS_20160427 _N 

Report Date: 

Test Code: 

11 May-1610:29(p1of2) 

16481f(adj) 113-7139-8640 

Nautilus Environmental 

CETIS Version: CETISv1 .8.7 
Official Results: Yes 

Analyst: Mimi Tran 

Diluent: Deionized Water+ nutrients 

Brine: 

Age: 7d 

Client: Teck Coal 

Project: 

Resamples Exp 95% CL Method 

200 Yes Two-Point Interpolation 

Test Stat Critical P-Value Decision(a:So/o) 

1.0000 Non-significant Trend in Controls 

95°/o LCL 95% UCL 
1.868 NA 
1.674 2.067 
1.498 1.857 
1.346 1.678 
1.211 1.542 
NA 1.179 
NA NA 

Calculated Variate 

Min Max Std Err Std Dev CV% °lo Effect 
30 36 0.7319 2.07 6.37% 0.0% 
32 32 0 0 0.0% 1.54°/o 
32 32 0 0 0.0°/o 1.54% 
32 32 0 0 0.0% 1.54% 
32 32 o 0 0.0% 1.54% 
32 32 o 0 0.0% 1.54% 
32 32 0 0 0.0% 1.54% 
18 22 0.866 1.732 8.88% 40.0% 

Rep3 Rep4 Reps Rep 6 Rep 7 Rep 8 
30 31 36 31 35 32 
32 32 

32 32 

32 32 

32 32 

32 32 

32 32 

18 19 

CETIS'M v1.8.7.16 Analyst: __ _ QA: 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 00-6106-1758 
Analyzed: 11 May-16 10:28 

Graphics 

l " 
i 

000-469-187-1 

Endpoint: Cell Yield 
Analysis: Linear Interpolation {!CPIN) 

CETIS'M v1.8.7.16 

Report Date: 

Test Code: 

11May-1610:29(p2of2) 

16481f(adj) 113-7139-8640 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: __ _ 



 

APPENDIX E – Analytical Chemistry 
 

All analytical chemistry for Q2 chronic toxicity has been uploaded to EMS. 
 
 



 

APPENDIX F – Chain-of-Custody Forms 
 
 
 
 
 
 
 
 
 
 



Pogo I uf 

Teck 
COCID: 20160427-0941 TURNAROUND TIME: 

Facility Name I Job#ILine Creek Operation I Lab Name I Nautilus Environmental 

Project Manager I Jay Jones I Lab ContactjKrysta Pearcy 

! Emailljay.jones@teck.com I Email Krysta@Nauti!usEnvironmental.ca .tmlll11.:: 

Address Box 2003 Address 8664 commerce Court Email3: 

LC_LCS_ WS_20l6-04-25 _N 

LC_DC1_ WS_2016-04-26_N 

LC DCDS WS 2016-04-26 N 
LC FRDSDC WS 2016-04-26 N 

l5kmNorthHwy43 

City Sparwood 

Postal Code VOB 200 

Phone Numberl250-425-611 l 

5 x'lJJL 

00'. 

Samvle Location 

LC_LC5 

LC LCDSSLCC 

LC_DCI 

LC DCDS 
LC FRDSDC 

Field 
Matrix 

ws 
ws 

ws 

ws 
ws 

Regular (default)\X 

Prioritv (2-3 business days) - 50% surchar_ge 
Emergency (l Business Day)- !00% surcharge 

For Emergency <l Dav, ASAP or Weekend - Contact ALS 

! 
~ 
" :>: 

Province 

Country 

BC 
Canada 

T. Phillips/ Nupqu 

G.Abott/ Nupqu 

J. Jones/ Teck 

Sampler's Name 

Sampler's Signature 

CitylBurnaby Province 

Postal CodelV5A 4N7 Country 

x x x 
x x x 

x I x I x 

1· 1 · ~ :~JI: 
April 27, 2016 

T. Phillips/ G. Abbott{ J, Jones 

'30Y11~le.. di1S01p1tu;,w, 
© C\~ctv / c:awrtess / 5'.J\'Vt.i_ O.ebY\S / oc\D-Ar\.e3S. 

Emai14: 

BC 
Canada 

x 
x x 

I x I 

LI 
Mobile# 

Daterfime 

I I 

6.~ 
0 

r:i. S-

1mr: 
(250) 919-0965 

April 27, 2016 



~ 

Pog• ' .. 
Teck 

COCID: I 20160427-Chronic Toxicity TURNAROUN.t;) TIME: 
REGULAR RUSH: No 

•.. ••·. . ... : - - ·, :P:RQJECT/ClllENT INFO - ' ·-__ -__ •-;,-, '<: -_-.··.'·, __ , ---<.>.-- . ·.···· -_'-: -,,_:.'>:.-;_-_-- •(•LA~OR¥1VRY ! .. . . ' : O'fl:[£RJNf0 • • •••• .... 
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Table C-1: C. dubia  Endpoints Paired with Water Quality

APPENDIX C: CONCENTRATION-RESPONSE ANALYSIS

Year Quarter Sample ID Mean 
Survival

Mean 
Reproduction 

(Control 
Normalized)

ACIDITY TO pH 
8.3 (As CaCO3)-N-

mg/l

ALKALINITY, 
BICARBONATE 
(As CaCO3), lab 

measured.-N-
mg/l

ALKALINITY, 
CARBONATE (As 

CaCO3), lab 
measured.-N-

mg/l

ALKALINITY, 
HYDROXIDE (As 

CaCO3), lab 
measured.-N-

mg/l

ALKALINITY, 
TOTAL (As 

CaCO3), lab 
measured.-N-

mg/l

2015 Q1 Reference (FR_UFR1) 100 103 < 1.0 147 2.30 < 1.0 149
2015 Q1 Reference (FR_UFR1) 100 92.7 < 1.0 147 2.30 < 1.0 149
2015 Q1 Reference (FR_UFR1) 100 102 < 1.0 144 1.30 < 1.0 145
2015 Q2 Reference (FR_UFR1) 100 92.3 < 1.0 116 2.80 < 1.0 119
2015 Q3 Reference (FR_UFR1) 100 106 < 1.0 152 7.40 < 1.0 159
2015 Q4 Reference (FR_UFR1) 100 99.5 < 1.0 138 7.60 < 1.0 146
2015 Q2 Reference (GH_ER2) 100 93.2 < 1.0 151 6.20 < 1.0 157
2015 Q4 Reference (GH_ER2) 100 97.5 < 1.0 147 < 1.0 < 1.0 147
2016 Q1 Reference (FR_UFR1) 100 102 < 1.0 138 < 1.0 < 1.0 138
2016 Q2 Reference (FR_UFR1) 100 97.8 < 1.0 110 < 1.0 < 1.0 110
2016 Q3 Reference (FR_UFR1) 100 98.9 < 1.0 160 < 1.0 < 1.0 160
2016 Q4 Reference (FR_UFR1) 100 92.0 < 1.0 141 < 1.0 < 1.0 141
2016 Q2 Reference (GH_ER2) 90.0 74.0 < 1.0 143 < 1.0 < 1.0 143
2016 Q4 Reference (GH_ER2) 100 94.7 < 1.0 143 < 1.0 < 1.0 143

2015 Q1 CM_MC2 100 87.4 1.80 205 8.40 1.00 213
2015 Q3 CM_MC2 100 104 1.00 188 10.6 1.00 198
2015 Q1 EV_HC1 100 96.7 1.00 131 4.30 1.00 135
2015 Q2 EV_HC1 100 97.3 1.30 103 6.73 1.00 110
2015 Q3 EV_HC1 100 123 1.00 182 9.80 1.00 192
2015 Q4 EV_HC1 100 106 1.00 187 8.00 1.00 195
2015 Q1 EV_MC2 100 96.0 3.40 193 1.00 1.00 193
2015 Q2 EV_MC2 100 90.1 1.60 112 3.70 1.00 116
2015 Q3 EV_MC2 100 114 3.20 194 1.00 1.00 194
2015 Q4 EV_MC2 100 98.5 3.00 193 1.00 1.00 193
2015 Q2 FR_FRCP1 100 93.7 1.00 142 5.00 1.00 147
2015 Q3 FR_FRCP1 100 119 1.00 187 11.2 1.00 198
2015 Q1 GH_ERC 90.0 96.4 2.60 155 1.00 1.00 155
2015 Q2 GH_ERC 100 90.5 1.00 157 4.80 1.00 161
2015 Q3 GH_ERC 100 100.0 1.00 142 1.00 1.00 142
2015 Q4 GH_ERC 100 107 1.00 151 1.00 1.00 151
2015 Q1 GH_FR1 100 99.1 1.70 202 1.00 1.00 202
2015 Q2 GH_FR1 100 103 1.00 159 8.00 1.00 167
2015 Q3 GH_FR1 100 114 1.00 174 8.20 1.00 182
2015 Q4 GH_FR1 100 111 1.00 183 4.80 1.00 188
2015 Q1 LC_LCDSSLCC 100 97.8 1.00 193 2.70 1.00 195
2015 Q3 LC_LCDSSLCC 100 107 1.00 171 10.0 1.00 181
2015 Q4 LC_LCDSSLCC 100 79.5 < 1.0 197 < 1.0 < 1.0 197
2016 Q1 EV_HC1 100 101 < 1.0 191 < 1.0 < 1.0 191
2016 Q3 EV_HC1 100 88.9 < 1.0 192 < 1.0 < 1.0 192
2016 Q4 EV_HC1 100 88.0 < 1.0 190 2.00 < 1.0 192
2016 Q1 EV_MC2 100 97.9 3.50 179 < 1.0 < 1.0 179
2016 Q3 EV_MC2 100 95.8 1.60 204 < 1.0 < 1.0 204
2016 Q1 GH_ERC 90.0 90.4 < 1.0 152 < 1.0 < 1.0 152
2016 Q3 GH_ERC 100 95.0 1.10 144 < 1.0 < 1.0 144
2016 Q4 GH_ERC 100 84.0 < 1.0 148 < 1.0 < 1.0 148
2016 Q1 GH_FR1 80.0 82.1 < 1.0 190 < 1.0 < 1.0 190
2016 Q3 GH_FR1 100 100 < 1.0 198 < 1.0 < 1.0 198
2016 Q4 GH_FR1 100 82.7 <1 188 <1 <1 188
2016 Q1 LC_LCDSSLCC 100 97.9 < 1.0 193 < 1.0 < 1.0 193
2016 Q3 LC_LCDSSLCC 100 83.2 1.10 187 < 1.0 < 1.0 187
2016 Q4 LC_LCDSSLCC 100 94.2 < 1.0 174 2.20 < 1.0 176

2015 Q2 CM_MC2 100 55.0 1.00 143 4.90 1.00 148
2015 Q4 CM_MC2 100 61.5 1.00 209 6.40 1.00 215
2015 Q1 FR_FRCP1 90.0 47.1 5.10 337 1.00 1.00 337
2015 Q4 FR_FRCP1 100 50.5 1.00 211 1.00 1.00 211
2015 Q2 LC_LCDSSLCC 100 81.5 1.00 144 5.50 1.00 150

2016 Q1 CM_MC2 100 86.7 < 1.0 199 7.00 < 1.0 206
2016 Q2 CM_MC2 100 42.7 1.10 152 < 1.0 < 1.0 152
2016 Q3 CM_MC2 100 72.9 < 1.0 193 8.80 < 1.0 201
2016 Q4 CM_MC2 100 68.0 < 1.0 165 < 1.0 < 1.0 165
2016 Q2 EV_HC1 90.0 79.3 < 1.0 173 6.00 < 1.0 179
2016 Q2 EV_MC2 100 77.1 1.40 98.0 < 1.0 < 1.0 98.0
2016 Q4 EV_MC2 100 66.2 1.10 122 < 1.0 < 1.0 122
2016 Q1 FR_FRCP1 90.0 53.3 2.20 254 < 1.0 < 1.0 254
2016 Q2 FR_FRCP1 100 80.2 < 1.0 147 < 1.0 < 1.0 147
2016 Q3 FR_FRCP1 100 67.2 < 1.0 193 4.80 < 1.0 198
2016 Q4 FR_FRCP1 100 62.7 < 1.0 190 3.40 < 1.0 193
2016 Q2 GH_ERC 100 77.1 < 1.0 146 < 1.0 < 1.0 146
2016 Q2 GH_FR1 90.0 74.4 < 1.0 160 < 1.0 < 1.0 160
2016 Q2 LC_LCDSSLCC 100 67.4 < 1.0 153 < 1.0 < 1.0 153

Notes:

Screening

References

Tests that were not statistically different than reference

Tests with significant results (2015)

Tests with significant results (2016)

Concentrations of parameters in 2016 tests 
with significant results are shaded if the 
concentration is greater than the maximum 
concentration measured in references or 
tests that are not statistically different than 
reference. Tests were identified as having 
a significant result if endpoint was 
significantly reduced relative to one or both 
reference waters (based on pairwise tests 
in laboratory reports).

"-D-" = dissolved concentration; "-T-" = 
total concentration; CaCO3 = calcium 
carbonate; mg/l = milligrams per litre; ug/l = 
micrograms per litre; % = percent.
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Table C-1: C. dubia  Endpoints Paired with Water Quality

APPENDIX C: CONCENTRATION-RESPONSE ANALYSIS

Year Quarter Sample ID

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)

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

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

Notes:

Screening

References

Tests that were not statistically different t

Tests with significant results (2015)

Tests with significant results (2016)

Concentrations of parameters in 2016 tests 
with significant results are shaded if the 
concentration is greater than the maximum 
concentration measured in references or 
tests that are not statistically different than 
reference. Tests were identified as having 
a significant result if endpoint was 
significantly reduced relative to one or both 
reference waters (based on pairwise tests 
in laboratory reports).

"-D-" = dissolved concentration; "-T-" = 
total concentration; CaCO3 = calcium 
carbonate; mg/l = milligrams per litre; ug/l = 
micrograms per litre; % = percent.

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

< 0.0030 0.0032 < 0.00010 < 0.00010 < 0.00010 < 0.00010 0.0773
< 0.0030 0.0032 < 0.00010 < 0.00010 < 0.00010 < 0.00010 0.0773
< 0.0030 0.0059 < 0.00010 < 0.00010 < 0.00010 < 0.00010 0.0752
0.0092 0.0832 < 0.00010 < 0.00010 0.00012 0.00014 0.0422

< 0.0030 0.0078 < 0.00010 < 0.00010 0.00011 0.00012 0.0757
< 0.0030 0.0046 < 0.00010 < 0.00010 < 0.00010 0.00010 0.0741
< 0.0030 0.0761 < 0.00010 < 0.00010 0.00011 0.00016 0.0462
< 0.0030 0.0046 < 0.00010 < 0.00010 < 0.00010 < 0.00010 0.0466
< 0.0030 0.0048 < 0.00010 < 0.00010 < 0.00010 < 0.00010 0.074
0.0147 0.113 < 0.00010 < 0.00010 0.00011 0.00014 0.0396

< 0.0030 0.0128 < 0.00010 < 0.00010 < 0.00010 0.00010 0.0737
0.0111 0.0509 < 0.00010 < 0.00010 < 0.00010 0.00015 0.0685
0.0036 0.201 < 0.00010 < 0.00010 0.00011 0.00024 0.0417

< 0.0030 0.0075 < 0.00010 < 0.00010 < 0.00010 < 0.00010 0.0421

0.0097 0.032 0.00017 0.00019 0.00017 0.00022 0.072
0.0030 0.016 0.00018 0.00021 0.00019 0.00021 0.0689
0.0030 0.00903 0.00010 0.000103 0.00013 0.000143 0.0413
0.00317 0.0499 0.00010 0.00010 0.00013 0.00016 0.0246
0.0049 0.0344 0.00010 0.00011 0.00017 0.00024 0.0584
0.0030 0.0058 0.00010 0.00012 0.00014 0.00015 0.0596
0.0037 0.0185 0.00010 0.00010 0.00015 0.00018 0.108
0.0070 0.361 0.00010 0.00011 0.00018 0.00033 0.0623
0.0030 0.0085 0.00041 0.00044 0.00016 0.00023 0.102
0.0030 0.0056 0.00035 0.00038 0.00014 0.00019 0.111
0.0030 0.0725 0.00022 0.00022 0.00010 0.00015 0.0639
0.0030 0.0217 0.00027 0.00033 0.00010 0.00019 0.0757
0.0030 0.0281 0.00010 0.00012 0.00010 0.00015 0.0551
0.0030 0.133 0.00010 0.00010 0.00010 0.00017 0.0496
0.0030 0.0834 0.00010 0.00010 0.00010 0.00017 0.0462
0.0030 0.0070 0.00010 0.00010 0.00010 0.00010 0.0576
0.0030 0.0048 0.00014 0.00014 0.00010 0.00014 0.124
0.0030 0.0526 0.00017 0.00017 0.00010 0.00014 0.0845
0.0030 0.0132 0.00022 0.00025 0.00014 0.00020 0.098
0.0030 0.0040 0.00011 0.00015 0.00010 0.00014 0.117
0.0030 0.0052 0.00022 0.00022 0.00011 0.00013 0.0956
0.0030 0.013 0.00019 0.00026 0.00010 0.00011 0.0604

< 0.0050 < 0.015 < 0.00050 < 0.00050 < 0.00050 < 0.00050 0.0845
< 0.0030 0.0096 < 0.00010 < 0.00010 0.00015 0.00016 0.0672
0.0139 0.0725 < 0.00010 < 0.00010 0.00016 0.00021 0.0645
0.0054 0.0755 < 0.00010 0.00010 0.00015 0.00019 0.0595

< 0.0030 0.031 0.00025 0.00025 0.00013 0.00016 0.111
< 0.0030 0.0054 0.00021 0.00022 0.00018 0.00018 0.10
< 0.0030 0.0031 < 0.00010 < 0.00010 < 0.00010 < 0.00010 0.0668
< 0.0030 0.0206 < 0.00010 < 0.00010 < 0.00010 0.00011 0.0494
< 0.0030 0.0189 < 0.00010 < 0.00010 < 0.00010 0.00012 0.0554
< 0.0030 0.0040 0.00012 0.00014 < 0.00010 < 0.00010 0.118
< 0.0030 0.0079 0.00013 0.00014 < 0.00010 0.00012 0.101
<0.003 0.012 0.00015 0.00034 <0.0001 0.000135 0.101

< 0.0030 0.0074 0.00020 0.00025 < 0.00010 0.00013 0.0864
< 0.0030 0.0047 0.00021 0.00024 < 0.00010 0.00011 0.0719
< 0.0030 0.0056 0.00019 0.00026 < 0.00010 0.00020 0.0554

0.0044 0.314 0.00012 0.00013 0.00017 0.00031 0.0436
0.0030 0.0054 0.00013 0.00013 0.00018 0.00022 0.0902
0.0030 0.0060 0.00048 0.00051 0.00020 0.00022 0.0355
0.0030 0.0035 0.00025 0.00026 0.00010 0.00010 0.0804
0.0030 0.0163 0.00015 0.00017 0.00011 0.00014 0.0414

< 0.0030 0.0122 0.00018 0.00018 0.00015 0.00021 0.0771
0.0076 0.344 0.00014 0.00015 0.00017 0.00029 0.050

< 0.0030 0.0053 0.00019 0.00025 0.00019 0.00020 0.077
0.0088 0.149 0.00014 0.00016 0.00017 0.00026 0.054
0.0046 0.151 < 0.00010 0.00013 0.00013 0.00024 0.0379
0.0176 0.419 < 0.00010 0.00020 0.00017 0.00037 0.0579
0.0234 0.225 < 0.00010 0.00011 0.00019 0.00027 0.0737

< 0.0030 < 0.0030 0.00027 0.00030 < 0.00010 0.00010 0.0747
< 0.0030 0.106 0.00018 0.00025 < 0.00010 0.00016 0.0645
< 0.0030 0.0144 0.00020 0.00022 < 0.00010 0.00012 0.071
0.0046 0.0148 0.00019 0.00020 < 0.00010 0.00018 0.0718
0.0045 0.305 < 0.00010 0.00011 < 0.00010 0.00030 0.0506

< 0.0030 0.0895 0.00017 0.00023 0.00011 0.00017 0.0792
< 0.0030 0.0288 0.00024 0.00033 0.00012 0.00015 0.0369
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Table C-1: C. dubia  Endpoints Paired with Water Quality

APPENDIX C: CONCENTRATION-RESPONSE ANALYSIS

Year Quarter Sample ID

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)

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

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

Notes:

Screening

References

Tests that were not statistically different t

Tests with significant results (2015)

Tests with significant results (2016)

Concentrations of parameters in 2016 tests 
with significant results are shaded if the 
concentration is greater than the maximum 
concentration measured in references or 
tests that are not statistically different than 
reference. Tests were identified as having 
a significant result if endpoint was 
significantly reduced relative to one or both 
reference waters (based on pairwise tests 
in laboratory reports).

"-D-" = dissolved concentration; "-T-" = 
total concentration; CaCO3 = calcium 
carbonate; mg/l = milligrams per litre; ug/l = 
micrograms per litre; % = percent.

BARIUM-T-mg/l BERYLLIUM-D-
mg/l

BERYLLIUM-T-
mg/l BISMUTH-D-mg/l BISMUTH-T-mg/l BORON-D-mg/l BORON-T-mg/l

0.0771 < 0.00010 < 0.00010 < 0.00050 < 0.00050 < 0.010 < 0.010
0.0771 < 0.00010 < 0.00010 < 0.00050 < 0.00050 < 0.010 < 0.010
0.0778 < 0.00010 < 0.00010 < 0.00050 < 0.00050 < 0.010 < 0.010
0.043 < 0.00010 < 0.00010 < 0.000050 < 0.000050 < 0.010 < 0.010

0.0755 < 0.00010 < 0.00010 < 0.000050 < 0.000050 < 0.010 < 0.010
0.0746 < 0.00010 < 0.00010 < 0.000050 < 0.000050 < 0.010 < 0.010
0.0476 < 0.00010 < 0.00010 < 0.000050 < 0.000050 < 0.010 < 0.010
0.0485 < 0.00010 < 0.00010 < 0.000050 < 0.000050 < 0.010 < 0.010
0.0734 < 0.00010 < 0.00010 < 0.000050 < 0.000050 < 0.010 < 0.010
0.0419 < 0.00010 < 0.00010 < 0.000050 < 0.000050 < 0.010 < 0.010
0.0766 < 0.000020 < 0.000020 < 0.000050 < 0.000050 < 0.010 < 0.010
0.064 < 0.000020 < 0.000020 < 0.000050 < 0.000050 < 0.010 < 0.010

0.0438 < 0.00010 < 0.00010 < 0.000050 < 0.000050 < 0.010 < 0.010
0.0376 < 0.000020 < 0.000020 < 0.000050 < 0.000050 < 0.010 < 0.010

0.0722 0.00010 0.00010 0.00050 0.00050 0.024 0.025
0.0693 0.00010 0.00010 0.000050 0.000050 0.027 0.029
0.0422 0.00010 0.00010 0.00050 0.00050 0.010 0.010
0.025 0.00010 0.00010 0.000050 0.000050 0.010 0.010

0.0586 0.00010 0.00010 0.000050 0.000050 0.010 0.011
0.0628 0.00010 0.00010 0.000050 0.000050 0.010 0.010
0.111 0.00010 0.00010 0.00050 0.00050 0.014 0.016
0.067 0.00010 0.00010 0.000050 0.000050 0.010 0.010
0.101 0.00010 0.00010 0.000050 0.000050 0.016 0.018
0.111 0.00010 0.00010 0.000050 0.000050 0.016 0.016

0.0648 0.00010 0.00010 0.000050 0.000050 0.010 0.010
0.0764 0.00010 0.00010 0.000050 0.000050 0.013 0.014
0.0561 0.00010 0.00010 0.00050 0.00050 0.010 0.010
0.0507 0.00010 0.00010 0.000050 0.000050 0.010 0.010
0.0487 0.00010 0.00010 0.000050 0.000050 0.010 0.010
0.060 0.00010 0.00010 0.000050 0.000050 0.010 0.010
0.126 0.00010 0.00010 0.00050 0.00050 0.012 0.010
0.087 0.00010 0.00010 0.000050 0.000050 0.010 0.010

0.0996 0.00010 0.00010 0.000050 0.000050 0.010 0.011
0.116 0.00010 0.00010 0.000050 0.000050 0.010 0.011

0.0929 0.00010 0.00010 0.00050 0.00050 0.013 0.014
0.0627 0.00010 0.00010 0.000050 0.000050 0.012 0.013
0.0912 < 0.00050 < 0.00050 < 0.00025 < 0.00025 < 0.050 < 0.050
0.0654 < 0.00010 < 0.00010 < 0.000050 < 0.000050 < 0.010 < 0.010
0.0659 < 0.000020 < 0.000020 < 0.000050 < 0.000050 < 0.010 < 0.010
0.0599 < 0.000020 < 0.000020 < 0.000050 < 0.000050 < 0.010 < 0.010
0.109 < 0.00010 < 0.00010 < 0.000050 < 0.000050 0.013 0.013
0.10 < 0.000020 < 0.000020 < 0.000050 < 0.000050 0.017 0.018
0.066 < 0.00010 < 0.00010 < 0.000050 < 0.000050 < 0.010 < 0.010
0.050 < 0.000020 < 0.000020 < 0.000050 < 0.000050 < 0.010 < 0.010

0.0509 < 0.000020 < 0.000020 < 0.000050 < 0.000050 < 0.010 < 0.010
0.111 < 0.00010 < 0.00010 < 0.000050 < 0.000050 < 0.010 < 0.010
0.102 < 0.000020 < 0.000020 < 0.000050 < 0.000050 < 0.010 < 0.010

0.0972 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01
0.0887 < 0.00010 < 0.00010 < 0.000050 < 0.000050 0.012 0.013
0.0662 < 0.000020 < 0.000020 < 0.000050 < 0.000050 0.013 0.012
0.0526 < 0.000020 < 0.000020 < 0.000050 < 0.000050 < 0.010 0.010

0.0456 0.00010 0.00010 0.000050 0.000050 0.014 0.015
0.0916 0.00010 0.00010 0.000050 0.000050 0.026 0.027
0.0373 0.00020 0.00020 0.0010 0.0010 0.020 0.020
0.0781 0.00010 0.00010 0.000050 0.000050 0.011 0.016
0.0421 0.00010 0.00010 0.000050 0.000050 0.010 0.010

0.0754 < 0.00010 < 0.00010 < 0.000050 < 0.000050 0.026 0.026
0.0518 < 0.00010 < 0.00010 < 0.000050 < 0.000050 0.016 0.017
0.0754 < 0.000020 < 0.000020 < 0.000050 < 0.000050 0.028 0.029
0.0566 < 0.000020 < 0.000020 < 0.000050 < 0.000050 0.018 0.020
0.0402 < 0.00010 < 0.00010 < 0.000050 < 0.000050 < 0.010 < 0.010
0.0629 < 0.00010 < 0.00010 < 0.000050 < 0.000050 < 0.010 < 0.010
0.0812 < 0.000020 < 0.000020 < 0.000050 < 0.000050 < 0.010 < 0.010
0.0745 < 0.00010 < 0.00010 < 0.000050 < 0.000050 0.010 0.011
0.0676 < 0.00010 < 0.00010 < 0.000050 < 0.000050 < 0.010 < 0.010
0.0727 < 0.000020 < 0.000020 < 0.000050 < 0.000050 < 0.010 0.011
0.0673 < 0.000020 < 0.000020 < 0.000050 < 0.000050 < 0.010 < 0.010
0.0525 < 0.00010 < 0.00010 < 0.000050 < 0.000050 < 0.010 < 0.010
0.0779 < 0.00010 < 0.00010 < 0.000050 < 0.000050 < 0.010 < 0.010
0.0384 < 0.00010 < 0.00010 < 0.000050 < 0.000050 < 0.010 0.011
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Table C-1: C. dubia  Endpoints Paired with Water Quality

APPENDIX C: CONCENTRATION-RESPONSE ANALYSIS

Year Quarter Sample ID

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)

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

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

Notes:

Screening

References

Tests that were not statistically different t

Tests with significant results (2015)

Tests with significant results (2016)

Concentrations of parameters in 2016 tests 
with significant results are shaded if the 
concentration is greater than the maximum 
concentration measured in references or 
tests that are not statistically different than 
reference. Tests were identified as having 
a significant result if endpoint was 
significantly reduced relative to one or both 
reference waters (based on pairwise tests 
in laboratory reports).

"-D-" = dissolved concentration; "-T-" = 
total concentration; CaCO3 = calcium 
carbonate; mg/l = milligrams per litre; ug/l = 
micrograms per litre; % = percent.

BROMIDE-D-mg/l CADMIUM-D-mg/l CADMIUM-T-mg/l CALCIUM-D-mg/l CALCIUM-T-mg/l
CARBON, 

DISSOLVED 
ORGANIC-D-mg/l

CHLORIDE-D-
mg/l

< 0.050 < 0.000010 0.000011 55.6 55.6 0.84 < 1.0
< 0.050 < 0.000010 0.000011 55.6 55.6 0.84 < 1.0
< 0.050 0.000011 < 0.000010 55.9 57.0 < 0.50 < 1.0
< 0.050 0.0000074 0.000013 37.0 37.5 1.84 < 1.0
< 0.050 0.0000057 0.0000083 54.1 55.1 0.75 1.00
< 0.050 < 0.0000050 0.0000083 53.5 55.6 0.60 < 1.0
< 0.050 < 0.0000050 0.0000155 46.7 48.2 0.84 1.00
< 0.050 0.0000053 0.0000069 50.2 51.2 0.61 1.20
< 0.050 0.0000054 0.0000062 57.1 58.0 < 0.50 1.10
< 0.050 0.0000062 0.0000159 35.0 36.6 2.49 < 0.10
< 0.050 0.0000055 0.0000108 49.3 51.1 0.86 0.13
< 0.050 0.0000057 0.0000058 50.0 48.0 1.06 0.18
< 0.050 0.0000076 0.0000247 47.1 48.0 1.40 0.61
< 0.050 < 0.0000050 0.0000079 47.6 47.8 0.64 0.36

0.10 0.000022 0.000023 105 106 0.93 3.40
0.10 0.0000099 0.0000182 102 104 0.86 2.10
0.050 0.000017 0.0000163 60.0 60.4 0.823 1.47
0.050 0.0000131 0.0000212 47.5 47.1 1.09 1.30
0.050 0.0000172 0.0000249 81.7 74.5 1.08 1.40
0.25 0.0000128 0.0000182 92.1 92.5 0.63 1.80
0.050 0.000055 0.000044 94.6 90.7 1.65 11.4
0.050 0.0000179 0.0000644 43.4 44.3 1.90 2.90
0.10 0.0000492 0.0000557 94.6 86.8 1.04 9.60
0.25 0.0000365 0.0000469 102 102 0.60 8.70
0.050 0.0000304 0.0000496 73.4 73.0 1.56 1.20
0.10 0.0000376 0.0000474 107 109 0.93 1.50
0.050 0.000010 0.000010 54.7 55.2 0.64 1.00
0.050 0.0000070 0.0000218 51.9 53.3 0.96 1.00
0.050 0.0000059 0.0000163 46.8 49.4 0.75 1.00
0.050 0.0000050 0.0000073 55.7 57.7 0.50 1.20
0.10 0.000021 0.000024 112 114 1.06 2.60
0.050 0.0000213 0.0000346 79.0 81.2 1.36 1.40
0.050 0.0000185 0.0000213 88.8 89.8 0.87 1.60
0.25 0.0000147 0.0000235 105 106 0.50 1.70
0.10 0.000086 0.000109 126 123 1.14 2.70
0.10 0.000245 0.000256 87.6 92.0 0.83 2.00

< 0.050 0.000243 0.000261 116 117 0.74 2.22
< 0.25 0.0000173 0.0000186 96.0 94.6 0.65 2.10
< 0.050 0.0000159 0.0000271 78.1 80.6 0.95 1.05
< 0.25 0.0000192 0.0000236 79.2 81.6 1.36 1.27
< 0.25 0.0000353 0.0000364 97.4 94.1 0.85 9.20
< 0.25 0.0000661 0.0000691 106 111 0.83 13.4
< 0.050 < 0.0000050 0.0000065 67.1 66.7 < 0.50 1.30
< 0.050 < 0.0000050 0.0000053 46.2 44.7 0.58 0.37
< 0.050 < 0.0000050 < 0.0000050 54.9 50.6 < 0.50 0.44
< 0.25 0.0000144 0.0000175 119 119 0.51 2.50
< 0.25 0.0000154 0.000016 88.6 89.1 0.80 1.49
<0.25 0.0000173 0.0000209 93.4 93.7 0.745 1.48
< 0.25 0.0000828 0.0000763 134 134 < 0.50 17.3
< 0.25 0.000174 0.000161 98.3 91.4 < 0.50 4.65
< 0.25 0.000139 0.000147 93.9 83.3 0.91 6.76

0.050 0.0000357 0.0000596 60.6 60.3 1.53 1.20
0.25 0.0000075 0.0000093 118 115 0.56 3.20
1.00 0.000020 0.000053 331 337 1.44 2.60
0.25 0.000040 0.0000549 131 130 0.65 2.20
0.050 0.000135 0.000139 67.0 68.2 1.24 1.40

< 0.25 0.0000164 0.0000181 117 117 0.58 4.90
< 0.050 0.0000692 0.00011 68.7 67.1 1.93 1.50
< 0.25 0.0000075 0.0000086 101 105 0.99 3.37
< 0.050 0.0000129 0.0000162 79.4 79.2 2.31 2.10
< 0.050 0.0000268 0.000047 69.5 71.6 1.94 0.79
< 0.050 0.0000376 0.0000783 37.6 36.9 2.58 1.24
< 0.050 0.0000252 0.0000387 45.3 47.5 2.84 2.85
< 0.50 0.0000363 0.0000482 221 221 0.80 3.50
< 0.050 0.0000305 0.0000516 70.9 73.2 2.03 0.51
< 0.25 0.0000242 0.000042 101 103 0.99 1.47
< 0.25 0.0000449 0.0000505 104 96.8 0.90 1.25
< 0.050 0.0000108 0.0000348 52.9 52.5 1.32 0.79
< 0.050 0.0000245 0.0000352 73.5 71.2 1.95 0.99
< 0.050 0.000199 0.000221 71.1 72.1 1.55 2.83
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Table C-1: C. dubia  Endpoints Paired with Water Quality

APPENDIX C: CONCENTRATION-RESPONSE ANALYSIS

Year Quarter Sample ID

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)

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

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

Notes:

Screening

References

Tests that were not statistically different t

Tests with significant results (2015)

Tests with significant results (2016)

Concentrations of parameters in 2016 tests 
with significant results are shaded if the 
concentration is greater than the maximum 
concentration measured in references or 
tests that are not statistically different than 
reference. Tests were identified as having 
a significant result if endpoint was 
significantly reduced relative to one or both 
reference waters (based on pairwise tests 
in laboratory reports).

"-D-" = dissolved concentration; "-T-" = 
total concentration; CaCO3 = calcium 
carbonate; mg/l = milligrams per litre; ug/l = 
micrograms per litre; % = percent.

CHROMIUM-D-
mg/l

CHROMIUM-T-
mg/l COBALT-D-mg/l COBALT-T-mg/l CONDUCTIVITY, 

LAB-N-us/cm COPPER-D-mg/l COPPER-T-mg/l

0.00017 0.00017 < 0.00010 < 0.00010 367 < 0.00050 < 0.00050
0.00017 0.00017 < 0.00010 < 0.00010 367 < 0.00050 < 0.00050
0.00013 0.00015 < 0.00010 < 0.00010 353 < 0.00050 < 0.00050
0.00014 0.00046 < 0.00010 < 0.00010 245 < 0.00050 < 0.00050
0.00013 0.00013 < 0.00010 < 0.00010 342 < 0.00050 < 0.00050
0.00011 0.00036 < 0.00010 < 0.00010 354 < 0.00050 < 0.00050
0.00022 0.00037 < 0.00010 < 0.00010 303 < 0.00050 < 0.00050
0.00022 0.00034 < 0.00010 < 0.00010 314 < 0.00050 < 0.00050
0.00012 < 0.00020 < 0.00010 < 0.00010 358 < 0.00050 < 0.00050
0.00011 0.00029 < 0.00010 < 0.00010 233 < 0.00050 < 0.00050

< 0.00010 0.00018 < 0.00010 < 0.00010 338 < 0.00050 < 0.00050
< 0.00010 0.00021 < 0.00010 < 0.00010 330 < 0.00050 < 0.00050
0.00017 0.00062 < 0.00010 < 0.00010 289 < 0.00050 < 0.00050
0.00021 0.00024 < 0.00010 < 0.00010 297 < 0.00050 < 0.00050

0.00019 0.00024 0.00074 0.00079 826 0.00050 0.00050
0.00019 0.00023 0.00026 0.00034 802 0.00050 0.00050

0.000137 0.00018 0.00010 0.00010 453 0.00050 0.00050
0.000133 0.000213 0.00010 0.00010 350 0.00050 0.00050
0.00015 0.00024 0.00010 0.00010 625 0.00050 0.00050
0.00013 0.00022 0.00010 0.00010 732 0.00050 0.00050
0.00012 0.00020 0.00010 0.00010 665 0.00124 0.00076
0.00020 0.00070 0.00010 0.00022 299 0.00050 0.00073
0.00013 0.00019 0.00010 0.00010 686 0.00050 0.00050
0.00012 0.00015 0.00010 0.00010 733 0.00050 0.00050
0.00010 0.00028 0.00010 0.00012 573 0.00050 0.00050
0.00010 0.00017 0.00010 0.00010 815 0.00050 0.00050
0.00029 0.00034 0.00010 0.00010 345 0.00050 0.00050
0.00017 0.00054 0.00010 0.00010 338 0.00050 0.00050
0.00019 0.00037 0.00010 0.00010 284 0.00050 0.00050
0.00022 0.00026 0.00010 0.00010 355 0.00050 0.00050
0.00021 0.00015 0.00010 0.00010 851 0.00050 0.00050
0.00010 0.00020 0.00010 0.00010 614 0.00050 0.00050
0.00012 0.00015 0.00010 0.00010 657 0.00050 0.00050
0.00012 0.00013 0.00010 0.00010 760 0.00050 0.00050
0.00016 0.00021 0.00010 0.00010 940 0.00050 0.00050
0.00011 0.00020 0.00010 0.00010 660 0.00050 0.00050

< 0.00050 < 0.00050 < 0.00050 < 0.00050 770 < 0.0010 < 0.0025
0.00016 < 0.00020 < 0.00010 < 0.00010 745 < 0.00050 < 0.00050
0.00016 0.00025 < 0.00010 < 0.00010 652 < 0.00050 < 0.00050
0.00014 0.00023 < 0.00010 < 0.00010 668 < 0.00050 < 0.00050
0.00013 0.00018 < 0.00010 < 0.00010 700 < 0.00050 < 0.00050
0.00012 0.00015 < 0.00010 < 0.00010 793 < 0.00050 < 0.00050
0.00024 < 0.00030 < 0.00010 < 0.00010 419 < 0.00050 < 0.00050
0.00020 0.00027 < 0.00010 < 0.00010 317 < 0.00050 < 0.00050
0.00020 0.00035 < 0.00010 < 0.00010 327 < 0.00050 0.00054
0.00012 0.00013 < 0.00010 < 0.00010 885 < 0.00050 < 0.00050

< 0.00010 0.00017 < 0.00010 < 0.00010 732 < 0.00050 < 0.00050
0.00010 0.000185 <0.0001 <0.0001 735 <0.0005 <0.0005
0.00014 < 0.00020 < 0.00010 < 0.00010 1010 < 0.00050 < 0.00050
0.00012 0.00027 < 0.00010 < 0.00010 754 < 0.00050 < 0.00050
0.00010 0.00019 < 0.00010 < 0.00010 700 < 0.00050 < 0.00050

0.00020 0.00058 0.00037 0.00061 484 0.00050 0.00053
0.00019 0.00020 0.00010 0.00010 876 0.00050 0.00050
0.00020 0.00020 0.00020 0.00020 2680 0.00050 0.0010
0.00010 0.00027 0.00010 0.00010 1030 0.00050 0.00050
0.00014 0.00019 0.00010 0.00010 535 0.00050 0.00050

0.00018 < 0.00030 0.00072 0.00081 927 < 0.00050 < 0.00050
0.00016 0.00058 0.00077 0.00126 549 < 0.00050 0.00079
0.00011 0.00018 0.00026 0.00034 901 < 0.00050 < 0.00050
0.00017 0.00035 0.00065 0.00108 622 < 0.00050 < 0.00050
0.00011 0.00031 < 0.00010 < 0.00010 547 < 0.00050 < 0.00050
0.00014 0.00076 < 0.00010 0.00027 266 < 0.00050 0.0010
0.00012 0.00045 < 0.00010 0.00013 359 < 0.00050 0.00065

< 0.00010 < 0.00010 < 0.00010 < 0.00010 1720 < 0.00050 < 0.00050
0.00010 0.00027 < 0.00010 0.00011 555 < 0.00050 0.00054

< 0.00010 0.00012 < 0.00010 < 0.00010 874 < 0.00050 < 0.00050
< 0.00010 0.00015 < 0.00010 < 0.00010 810 < 0.00050 < 0.00050
0.00019 0.00085 < 0.00010 0.00015 342 < 0.00050 0.00065

< 0.00010 0.00029 < 0.00010 < 0.00010 573 < 0.00050 < 0.00050
0.00014 0.00021 < 0.00010 < 0.00010 557 < 0.00050 < 0.00050
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Table C-1: C. dubia  Endpoints Paired with Water Quality

APPENDIX C: CONCENTRATION-RESPONSE ANALYSIS

Year Quarter Sample ID

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)

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

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

Notes:

Screening

References

Tests that were not statistically different t

Tests with significant results (2015)

Tests with significant results (2016)

Concentrations of parameters in 2016 tests 
with significant results are shaded if the 
concentration is greater than the maximum 
concentration measured in references or 
tests that are not statistically different than 
reference. Tests were identified as having 
a significant result if endpoint was 
significantly reduced relative to one or both 
reference waters (based on pairwise tests 
in laboratory reports).

"-D-" = dissolved concentration; "-T-" = 
total concentration; CaCO3 = calcium 
carbonate; 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 LITHIUM-D-mg/l

0.137 197 < 0.010 < 0.010 < 0.000050 < 0.000050 0.0019
0.137 197 < 0.010 < 0.010 < 0.000050 < 0.000050 0.0019
0.137 197 < 0.010 < 0.010 < 0.000050 < 0.000050 0.00151
0.145 129 < 0.010 0.052 < 0.000050 < 0.000050 < 0.0010
0.153 188 < 0.010 < 0.010 0.000055 < 0.000050 0.0020
0.156 190 < 0.010 < 0.010 < 0.000050 < 0.000050 0.0015
0.153 160 < 0.010 0.066 < 0.000050 < 0.000050 0.0017
0.16 170 < 0.010 < 0.010 < 0.000050 < 0.000050 0.0016
0.155 202 < 0.010 < 0.010 < 0.000050 < 0.000050 0.0014
0.149 126 < 0.010 0.075 < 0.000050 0.000060 0.0011
0.173 177 < 0.010 0.013 < 0.000050 < 0.000050 0.0017
0.155 177 < 0.010 0.022 < 0.000050 < 0.000050 0.0015
0.157 163 < 0.010 0.227 < 0.000050 0.000131 0.0020
0.166 163 < 0.010 0.013 < 0.000050 < 0.000050 0.0019

0.137 445 0.010 0.031 0.000050 0.000050 0.0109
0.119 458 0.010 0.022 0.000050 0.000050 0.0132
0.146 274 0.010 0.0127 0.000050 0.000050 0.00474
0.129 205 0.010 0.0507 0.000050 0.000056 0.00443
0.21 373 0.010 0.027 0.000050 0.000050 0.0069
0.20 431 0.010 0.010 0.000050 0.000050 0.0069
0.146 381 0.010 0.024 0.000050 0.000050 0.0146
0.115 159 0.010 0.385 0.000050 0.000277 0.0054
0.175 384 0.010 0.018 0.000050 0.000050 0.022
0.16 415 0.010 0.014 0.000050 0.000050 0.0229
0.204 302 0.010 0.107 0.000050 0.000144 0.0187
0.201 471 0.010 0.033 0.000050 0.000050 0.030
0.149 191 0.010 0.036 0.000050 0.000195 0.00193
0.151 179 0.010 0.153 0.000050 0.000106 0.0022
0.158 160 0.010 0.088 0.000050 0.000070 0.0017
0.156 190 0.010 0.010 0.000050 0.000050 0.0020
0.18 475 0.010 0.010 0.000050 0.000050 0.0155
0.174 332 0.010 0.070 0.000050 0.000063 0.0139
0.184 374 0.010 0.016 0.000050 0.000050 0.0147
0.16 436 0.010 0.010 0.000050 0.000050 0.0169
0.236 536 0.010 0.010 0.000050 0.000050 0.031
0.236 355 0.010 0.010 0.000050 0.000050 0.0212
0.184 499 < 0.050 < 0.050 < 0.00025 < 0.00025 0.0361
0.21 443 < 0.010 < 0.020 < 0.000050 < 0.000050 0.0066
0.232 368 < 0.010 0.063 < 0.000050 0.000076 0.0084
0.20 386 < 0.010 0.058 < 0.000050 < 0.000050 0.0077
0.15 395 < 0.010 0.038 < 0.000050 0.000053 0.0184
0.17 435 < 0.010 0.010 < 0.000050 < 0.000050 0.0313
0.158 231 < 0.010 < 0.010 < 0.000050 < 0.000050 0.0023
0.175 161 < 0.010 0.024 < 0.000050 < 0.000050 0.0024
0.161 186 < 0.010 0.028 < 0.000050 < 0.000050 0.0026
0.18 507 < 0.010 < 0.010 < 0.000050 < 0.000050 0.0145
0.20 379 < 0.010 0.016 < 0.000050 < 0.000050 0.0168
0.16 411 <0.01 0.022 <0.00005 <0.00005 0.017
0.24 572 < 0.010 < 0.010 < 0.000050 < 0.000050 0.0367
0.25 403 < 0.010 < 0.010 < 0.000050 < 0.000050 0.0338
0.21 384 < 0.010 < 0.010 < 0.000050 < 0.000050 0.0273

0.103 248 0.010 0.299 0.000050 0.000173 0.0064
0.11 505 0.010 0.010 0.000050 0.000050 0.0114
0.45 1880 0.020 0.020 0.00010 0.00010 0.0538
0.17 597 0.010 0.019 0.000050 0.000050 0.042
0.215 269 0.010 0.018 0.000050 0.000050 0.0163

0.14 500 < 0.010 0.011 < 0.000050 < 0.000050 0.0138
0.104 283 < 0.010 0.387 < 0.000050 0.000212 0.0083
0.12 465 < 0.010 < 0.010 < 0.000050 < 0.000050 0.0161
0.107 328 < 0.010 0.148 < 0.000050 0.000098 0.010
0.186 306 < 0.010 0.143 < 0.000050 0.000095 0.0064
0.111 141 0.012 0.462 < 0.000050 0.000386 0.0052
0.12 177 0.023 0.163 < 0.000050 0.000117 0.0064

< 0.20 1120 < 0.010 < 0.020 < 0.000050 < 0.000050 0.058
0.196 305 < 0.010 0.131 < 0.000050 0.000099 0.016
0.22 455 < 0.010 0.032 < 0.000050 < 0.000050 0.0322
0.19 453 < 0.010 0.027 < 0.000050 < 0.000050 0.0291
0.156 185 < 0.010 0.375 < 0.000050 0.000221 0.0021
0.182 312 < 0.010 0.127 < 0.000050 0.000096 0.0117
0.217 293 < 0.010 0.027 < 0.000050 < 0.000050 0.0233
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Table C-1: C. dubia  Endpoints Paired with Water Quality

APPENDIX C: CONCENTRATION-RESPONSE ANALYSIS

Year Quarter Sample ID

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)

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

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

Notes:

Screening

References

Tests that were not statistically different t

Tests with significant results (2015)

Tests with significant results (2016)

Concentrations of parameters in 2016 tests 
with significant results are shaded if the 
concentration is greater than the maximum 
concentration measured in references or 
tests that are not statistically different than 
reference. Tests were identified as having 
a significant result if endpoint was 
significantly reduced relative to one or both 
reference waters (based on pairwise tests 
in laboratory reports).

"-D-" = dissolved concentration; "-T-" = 
total concentration; CaCO3 = calcium 
carbonate; mg/l = milligrams per litre; ug/l = 
micrograms per litre; % = percent.

LITHIUM-T-mg/l MAGNESIUM-D-
mg/l

MAGNESIUM-T-
mg/l

MAJOR ANION 
SUM-N-meq/l

MAJOR CATION 
SUM-N-meq/l

MANGANESE-D-
mg/l

MANGANESE-T-
mg/l

0.00164 14.2 14.5 3.98 3.98 0.000054 0.000177
0.00164 14.2 14.5 3.98 3.98 0.000054 0.000177
0.00173 13.9 14.2 3.87 3.98 0.000168 0.000368
0.0012 8.97 9.19 2.69 2.62 0.00064 0.00252
0.0020 12.8 13.1 3.88 3.80 0.00062 0.00147
0.0015 13.7 14.3 3.91 3.85 0.00010 0.00031
0.0016 10.4 10.8 3.55 3.23 0.00327 0.00594
0.0018 10.9 11.2 3.44 3.44 0.00208 0.00267
0.0015 14.5 15.1 3.85 4.08 0.00020 0.00034
0.0013 9.25 9.76 2.47 2.54 0.00045 0.00213
0.0018 13.0 13.6 3.93 3.57 0.00027 0.00107
0.0018 12.6 12.3 3.68 3.57 0.00027 0.00073
0.0021 10.9 11.0 3.24 3.29 0.00177 0.0119
0.0017 10.7 9.56 3.36 3.29 0.00124 0.00208

0.0109 44.4 46.2 9.71 9.36 0.00457 0.0064
0.0137 49.4 51.4 9.40 9.55 0.00181 0.00319
0.0047 30.1 30.8 8.23 8.30 0.00103 0.0015
0.00423 20.8 21.0 5.85 6.19 0.00053 0.00162
0.0068 41.1 40.5 7.38 7.55 0.00284 0.00507
0.0067 48.8 49.8 8.58 8.70 0.00177 0.00199
0.0145 35.1 33.3 7.49 8.66 0.00239 0.00219
0.0052 12.3 12.6 3.32 3.28 0.00030 0.0102
0.0212 35.8 34.7 8.08 7.91 0.00067 0.0020
0.0223 39.1 38.7 8.34 8.54 0.00129 0.0018
0.018 28.8 28.7 6.14 6.12 0.00319 0.0118

0.0307 49.5 50.7 9.46 9.53 0.00312 0.00693
0.00197 13.2 13.3 3.77 3.87 0.000352 0.00262
0.0023 12.0 12.3 3.78 3.63 0.00072 0.00813
0.0020 10.4 11.1 3.27 3.23 0.00058 0.00777
0.0021 12.4 12.8 3.86 3.85 0.00063 0.00129
0.0154 47.5 49.3 9.90 9.61 0.00167 0.00208
0.0143 32.7 33.8 6.74 6.73 0.00108 0.00442
0.015 37.0 37.4 7.55 7.58 0.00089 0.00231

0.0173 42.3 43.0 8.46 8.83 0.00108 0.00157
0.0312 53.6 52.9 11.0 11.0 0.000074 0.000211
0.0227 33.0 34.3 7.47 7.27 0.00020 0.00054
0.0361 50.8 54.3 9.85 10.3 < 0.00050 < 0.00050
0.0065 49.4 50.7 8.60 8.95 0.00127 0.00159
0.0083 42.0 44.0 7.61 7.44 0.00544 0.00807
0.0081 45.6 45.9 7.97 7.81 0.00209 0.00328
0.0184 36.7 36.8 7.84 8.14 0.0012 0.00209
0.0329 41.3 42.1 9.37 9.01 0.00090 0.00139
0.0025 15.3 15.9 4.39 4.66 0.00026 0.00034
0.0024 11.0 10.8 3.46 3.25 0.00045 0.00187
0.0022 11.9 12.1 3.67 3.76 0.00044 0.00266
0.0144 50.8 52.4 9.93 10.3 0.00103 0.00115
0.0168 38.2 39.6 8.20 7.67 0.00092 0.00195
0.017 43.2 43.5 8.51 8.33 0.00072 0.00173

0.0379 57.8 59.6 11.5 11.7 0.00578 0.00636
0.0318 38.3 37.1 8.39 8.31 0.00090 0.00182
0.0257 36.4 34.6 7.90 7.89 0.00203 0.0032

0.0067 23.3 23.3 5.36 5.16 0.00351 0.0113
0.012 51.4 50.7 10.3 10.6 0.00064 0.00116

0.0562 257 261 39.5 37.8 0.00193 0.00265
0.0366 65.4 65.4 12.2 12.1 0.00757 0.00805
0.016 24.8 25.2 5.69 5.53 0.00016 0.00051

0.0139 50.4 51.9 10.5 10.5 0.00454 0.00523
0.0085 27.0 26.1 5.96 5.92 0.00623 0.0194
0.0171 51.6 52.5 10.1 9.81 0.00052 0.00131
0.0103 31.5 32.7 7.19 6.86 0.00623 0.0136
0.0068 32.3 33.2 6.16 6.20 0.00048 0.00365
0.0056 11.5 11.4 2.81 2.92 0.00014 0.0127
0.0068 15.6 16.7 3.92 3.67 0.00101 0.00435
0.0585 137 142 23.1 22.5 0.00675 0.00749
0.0175 31.0 32.0 5.91 6.16 0.00282 0.00973
0.032 49.1 48.0 10.0 9.20 0.00446 0.00736

0.0303 46.8 45.0 9.73 9.16 0.00634 0.00829
0.0025 12.8 12.8 3.66 3.75 0.00133 0.0179
0.0116 31.3 31.0 6.21 6.33 0.00152 0.00559
0.0239 28.1 28.4 5.88 6.04 0.00155 0.00325
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Table C-1: C. dubia  Endpoints Paired with Water Quality

APPENDIX C: CONCENTRATION-RESPONSE ANALYSIS

Year Quarter Sample ID

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)

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

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

Notes:

Screening

References

Tests that were not statistically different t

Tests with significant results (2015)

Tests with significant results (2016)

Concentrations of parameters in 2016 tests 
with significant results are shaded if the 
concentration is greater than the maximum 
concentration measured in references or 
tests that are not statistically different than 
reference. Tests were identified as having 
a significant result if endpoint was 
significantly reduced relative to one or both 
reference waters (based on pairwise tests 
in laboratory reports).

"-D-" = dissolved concentration; "-T-" = 
total concentration; CaCO3 = calcium 
carbonate; mg/l = milligrams per litre; ug/l = 
micrograms per litre; % = percent.

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

< 0.000010 < 0.000010 0.000534 0.00054 < 0.00050 < 0.00050 0.133
< 0.000010 < 0.000010 0.000534 0.00054 < 0.00050 < 0.00050 0.133
< 0.000010 < 0.000010 0.000564 0.000552 < 0.00050 < 0.00050 0.133
< 0.0000050 < 0.0000050 0.000521 0.00062 < 0.00050 < 0.00050 0.0657
< 0.0000050 < 0.0000050 0.00068 0.000676 < 0.00050 < 0.00050 0.0186
< 0.0000050 < 0.0000050 0.000645 0.00059 < 0.00050 < 0.00050 0.0217
< 0.0000050 < 0.0000050 0.000918 0.000936 < 0.00050 < 0.00050 0.0856
< 0.0000050 < 0.0000050 0.0010 0.000998 < 0.00050 < 0.00050 0.0779
< 0.0000050 < 0.00000050 0.000577 0.000564 < 0.00050 < 0.00050 0.169
< 0.0000050 0.00000135 0.000608 0.00062 < 0.00050 < 0.00050 0.0335
< 0.0000050 < 0.00000050 0.000628 0.000634 < 0.00050 < 0.00050 0.0573
< 0.0000050 0.00000056 0.000572 0.000556 < 0.00050 < 0.00050 0.103
< 0.0000050 0.00000098 0.000913 0.000934 < 0.00050 0.00050 0.115
< 0.0000050 < 0.0000050 0.000965 0.00101 < 0.00050 < 0.00050 0.0711

0.000010 0.000010 0.00102 0.00106 0.00953 0.00972 2.36
0.0000050 0.0000050 0.00104 0.00109 0.0128 0.013 2.49
0.000010 0.000010 0.00063 0.000648 0.000597 0.00064 0.795
0.0000050 0.0000050 0.000499 0.000485 0.000753 0.000833 0.573
0.0000050 0.0000050 0.000915 0.000923 0.00079 0.00079 0.866

0.000969 0.000979 0.00066 0.00069 1.17
0.000010 0.000010 0.000793 0.000782 0.00070 0.00052 3.17
0.0000050 0.0000050 0.00059 0.000542 0.00077 0.00141 0.807
0.0000050 0.0000050 0.00221 0.00219 0.0047 0.00479 5.65

0.00204 0.00212 0.00393 0.00408 5.94
0.0000050 0.0000050 0.00128 0.00128 0.00203 0.00242 7.40
0.0000050 0.0000050 0.00153 0.00153 0.00411 0.00431 8.23
0.000010 0.000010 0.000915 0.000988 0.00050 0.00050 0.44
0.0000050 0.0000050 0.000953 0.000971 0.00050 0.00050 0.31
0.0000050 0.0000050 0.000951 0.00102 0.00050 0.00050 0.165
0.0000050 0.0000050 0.000988 0.00106 0.00050 0.00050 0.461
0.000010 0.000010 0.000954 0.000984 0.00219 0.00231 13.0
0.0000050 0.0000050 0.00108 0.00106 0.00192 0.00204 7.45
0.0000050 0.0000050 0.000994 0.000996 0.00164 0.00167 9.13
0.0000050 0.0000050 0.000899 0.000988 0.00117 0.00119 10.2
0.000010 0.000010 0.00173 0.00171 0.00359 0.00359 15.1
0.0000050 0.0000050 0.00135 0.00145 0.00471 0.00503 7.20

< 0.0000050 < 0.0000050 0.00165 0.00164 0.0065 0.0071 12.8
< 0.00000050 < 0.00000050 0.000917 0.000924 0.00062 < 0.0010 1.20
< 0.00000050 0.00000121 0.000916 0.000913 0.00074 0.00090 0.841
< 0.0000005 0.00000085 0.000914 0.000932 0.00073 0.00087 1.01

< 0.00000050 < 0.00000050 0.00149 0.00154 0.00248 0.00264 5.05
< 0.00000050 0.00000085 0.00119 0.00122 0.00216 0.0024 6.52
< 0.0000050 < 0.0000050 0.000938 0.000921 < 0.00050 < 0.00050 0.76
< 0.0000050 < 0.00000050 0.000908 0.000873 < 0.00050 < 0.00050 0.195
< 0.0000050 < 0.0000050 0.00106 0.00103 < 0.00050 0.00086 0.282
< 0.0000050 < 0.0000050 0.000835 0.000856 0.00137 0.00143 12.7
< 0.0000050 < 0.00000050 0.000903 0.000974 0.00145 0.00151 9.61
<0.000005 <0.000005 0.00104 0.00108 0.00189 0.00203 8.77

< 0.0000050 < 0.00000050 0.00163 0.00167 0.00341 0.00342 11.1
< 0.0000050 < 0.00000050 0.00158 0.00152 0.00437 0.00462 8.57
< 0.0000050 < 0.0000005 0.00139 0.00149 0.00402 0.00383 7.27

0.0000050 0.0000084 0.00076 0.000807 0.00624 0.00758 1.19
0.0000050 0.0000050 0.000922 0.00096 0.0059 0.00603 2.15
0.000010 0.000010 0.00284 0.00288 0.0305 0.0321 30.1
0.0000050 0.0000050 0.00149 0.00136 0.00681 0.00664 14.7
0.0000050 0.0000050 0.00114 0.00115 0.00356 0.00361 5.83

< 0.0000050 < 0.0000050 0.000996 0.000997 0.00935 0.00979 2.94
< 0.0000050 0.00000108 0.000762 0.000741 0.0105 0.0113 1.97
< 0.0000050 < 0.00000050 0.00112 0.00117 0.0119 0.0127 2.67
< 0.0000050 0.00000124 0.000966 0.000979 0.00732 0.00831 1.82
0.00000062 0.00000077 0.000741 0.000774 0.00097 0.00123 0.818
0.00000152 0.00000177 0.000643 0.000693 0.00137 0.00221 0.776
0.00000163 0.00000246 0.000599 0.000651 0.00078 0.00116 1.24
< 0.0000050 < 0.00000050 0.00174 0.00176 0.0129 0.0133 27.9
< 0.0000050 0.00000121 0.00119 0.00126 0.00214 0.00296 7.35
< 0.0000050 < 0.00000050 0.00126 0.00127 0.00485 0.00516 11.9
< 0.0000050 < 0.0000005 0.00124 0.00124 0.00445 0.00468 10.0
< 0.0000050 0.00000157 0.000908 0.000921 < 0.00050 0.00067 0.411
< 0.0000050 0.00000251 0.00104 0.00104 0.00191 0.00221 6.45
< 0.0000050 0.00000069 0.00136 0.0014 0.00453 0.00482 6.33
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Table C-1: C. dubia  Endpoints Paired with Water Quality

APPENDIX C: CONCENTRATION-RESPONSE ANALYSIS

Year Quarter Sample ID

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)

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

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

Notes:

Screening

References

Tests that were not statistically different t

Tests with significant results (2015)

Tests with significant results (2016)

Concentrations of parameters in 2016 tests 
with significant results are shaded if the 
concentration is greater than the maximum 
concentration measured in references or 
tests that are not statistically different than 
reference. Tests were identified as having 
a significant result if endpoint was 
significantly reduced relative to one or both 
reference waters (based on pairwise tests 
in laboratory reports).

"-D-" = dissolved concentration; "-T-" = 
total concentration; CaCO3 = calcium 
carbonate; 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

OXIDATION-
REDUCTION 

POTENTIAL, LAB-
N-mv

pH, LAB-N-ph 
units

PHOSPHORUS-N-
mg/l

POTASSIUM-D-
mg/l

< 0.0010 < 0.0050 0.0032 344 8.36 0.0042 0.394
< 0.0010 < 0.0050 0.0032 344 8.36 0.0042 0.394
< 0.0010 < 0.0050 0.0027 371 8.34 0.0035 0.393
< 0.0010 < 0.0050 0.0042 470 8.35 0.0102 0.33
< 0.0010 < 0.0050 0.0029 325 8.37 0.0054 0.53
< 0.0010 < 0.0050 0.0017 346 8.40 0.0022 0.463
< 0.0010 < 0.0050 < 0.0010 312 8.30 0.0080 0.363
< 0.0010 < 0.0050 0.0015 490 8.26 < 0.0020 0.331
< 0.0010 < 0.0050 0.0032 297 8.27 0.0036 0.384
< 0.0010 < 0.0050 0.0041 318 8.32 0.0078 0.301
< 0.0010 < 0.0050 0.0031 375 8.23 0.0038 0.439
< 0.0010 < 0.0050 0.0023 343 8.32 0.0028 0.376
< 0.0010 < 0.0050 0.0011 321 8.20 0.0164 0.354
< 0.0010 < 0.0050 < 0.0010 378 8.29 < 0.0020 0.344

0.012 0.0055 0.0010 491 8.38 0.0050 1.37
0.0088 0.0050 0.0010 349 8.37 0.0030 1.50
0.0010 0.0050 0.0035 457 7.39 0.00467 0.608
0.0010 0.00843 0.00313 413 7.53 0.0081 0.532
0.0011 0.0050 0.0040 352 8.37 0.0082 0.992
0.0050 0.0050 0.0058 360 8.37 0.0057 0.852
0.0013 0.0050 0.0010 302 8.26 0.0047 1.15
0.0010 0.0050 0.0010 355 8.13 0.0366 0.543
0.0027 0.0102 0.0027 356 8.10 0.0052 1.49
0.0050 0.0050 0.0035 370 8.15 0.0036 1.29
0.0056 0.0095 0.0014 345 8.43 0.0176 1.21
0.0049 0.0050 0.0010 345 8.39 0.0027 1.87
0.0010 0.0050 0.0010 512 8.26 0.0043 0.357
0.0010 0.0050 0.0010 473 8.37 0.0164 0.383
0.0010 0.0050 0.0010 320 8.29 0.0077 0.376
0.0010 0.0050 0.0018 491 8.27 0.0020 0.387
0.0039 0.0050 0.0010 305 8.28 0.0036 1.15
0.0028 0.0050 0.0010 302 8.42 0.010 1.04
0.0046 0.0071 0.0010 323 8.34 0.0036 1.19
0.0050 0.0050 0.0010 288 8.38 0.0020 1.18
0.0030 0.0050 0.0010 294 8.33 0.0029 1.23
0.0020 0.0050 0.0018 354 8.37 0.0029 1.03
0.0030 < 0.0050 < 0.0010 364 8.25 < 0.0050 1.33

< 0.0050 < 0.0050 0.0041 294 8.31 0.0045 0.87
0.0016 0.0088 0.0064 312 8.28 0.0121 0.904

< 0.0050 < 0.0050 0.0061 337 8.36 0.0079 0.989
< 0.0050 < 0.0050 < 0.0010 308 8.05 0.0023 1.22
< 0.0050 0.0073 0.0040 323 8.06 0.0052 1.49
< 0.0010 < 0.0050 < 0.0010 312 8.16 < 0.0020 0.377
< 0.0010 < 0.0050 < 0.0010 370 8.20 0.0049 0.393
< 0.0010 < 0.0050 < 0.0010 387 8.25 < 0.0020 0.387
< 0.0050 < 0.0050 < 0.0010 304 8.26 < 0.0020 1.16
0.0056 < 0.0050 < 0.0010 374 8.26 0.0061 1.18
<0.005 <0.005 <0.001 360 8.28 0.00225 1.25
0.0098 < 0.0050 0.0011 295 8.29 < 0.0020 1.37

< 0.0050 < 0.0050 0.0021 341 8.37 0.0027 1.09
< 0.0050 < 0.0050 0.0013 367 8.30 < 0.0020 1.09

0.0029 0.0050 0.0010 359 8.40 0.0173 0.904
0.0050 0.0050 0.0010 275 8.34 0.0020 1.45
0.020 0.0050 0.0010 354 8.27 0.0021 3.81

0.0050 0.0050 0.0010 354 8.28 0.0020 1.91
0.0014 0.0050 0.0027 493 8.42 0.0056 0.82

0.0124 < 0.0050 < 0.0010 500 8.33 < 0.0020 1.48
0.0037 0.0074 0.0028 345 8.20 0.0215 1.04

< 0.0050 < 0.0050 < 0.0010 385 8.39 < 0.0020 1.76
0.010 0.0076 0.0016 339 8.33 0.0063 1.22

< 0.0010 < 0.0050 0.0054 323 8.31 0.0102 0.783
< 0.0010 < 0.0050 0.0133 312 8.11 0.039 0.547
0.0010 < 0.0050 0.0081 281 8.17 0.0142 0.633
< 0.010 < 0.0050 < 0.0010 309 8.22 < 0.0020 2.51
0.0033 0.0086 0.0029 324 8.32 0.0128 1.21

< 0.0050 < 0.0050 0.0011 365 8.38 0.0027 1.53
< 0.0050 < 0.0050 < 0.0010 344 8.38 < 0.0020 1.48
< 0.0010 < 0.0050 < 0.0010 337 8.26 0.0274 0.409
0.0025 < 0.0050 0.0020 337 8.32 0.0128 1.08

< 0.0010 < 0.0050 < 0.0010 362 8.30 0.0027 0.944
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Table C-1: C. dubia  Endpoints Paired with Water Quality

APPENDIX C: CONCENTRATION-RESPONSE ANALYSIS

Year Quarter Sample ID

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)

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

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

Notes:

Screening

References

Tests that were not statistically different t

Tests with significant results (2015)

Tests with significant results (2016)

Concentrations of parameters in 2016 tests 
with significant results are shaded if the 
concentration is greater than the maximum 
concentration measured in references or 
tests that are not statistically different than 
reference. Tests were identified as having 
a significant result if endpoint was 
significantly reduced relative to one or both 
reference waters (based on pairwise tests 
in laboratory reports).

"-D-" = dissolved concentration; "-T-" = 
total concentration; CaCO3 = calcium 
carbonate; mg/l = milligrams per litre; ug/l = 
micrograms per litre; % = percent.

POTASSIUM-T-
mg/l SELENIUM-D-ug/l SELENIUM-T-ug/l SILICON-D-mg/l SILICON-T-mg/l SILVER-D-mg/l SILVER-T-mg/l

0.401 0.69 0.73 1.59 1.61 < 0.000010 < 0.000010
0.401 0.69 0.73 1.59 1.61 < 0.000010 < 0.000010
0.419 0.76 0.73 1.64 1.66 < 0.000010 < 0.000010
0.365 0.477 0.492 1.74 1.88 < 0.000010 < 0.000010
0.519 0.47 0.431 2.06 2.11 < 0.000010 < 0.000010
0.419 0.685 0.622 1.49 1.57 < 0.000010 < 0.000010
0.367 0.787 0.87 1.64 1.83 < 0.000010 < 0.000010
0.348 0.724 0.78 1.73 1.78 < 0.000010 < 0.000010
0.369 0.799 0.781 1.77 1.82 < 0.000010 < 0.000010
0.336 0.522 0.551 1.86 2.11 < 0.000010 < 0.000010
0.466 0.557 0.63 2.07 2.06 < 0.000010 < 0.000010
0.375 0.694 0.681 1.77 1.88 < 0.000010 < 0.000010
0.455 0.832 0.831 1.85 2.15 < 0.000010 < 0.000010
0.363 0.868 0.826 1.67 1.71 < 0.000010 < 0.000010

1.38 5.87 5.98 2.13 2.18 0.000010 0.000010
1.51 6.18 6.41 1.99 2.10 0.000010 0.000010
0.62 22.5 22.4 1.30 1.33 0.000010 0.000010
0.546 19.3 18.5 1.14 1.21 0.000010 0.000010
0.987 28.6 27.7 2.12 2.02 0.000010 0.000010
0.896 33.2 36.5 2.03 2.05 0.000010 0.000010
1.16 23.6 22.2 2.46 2.46 0.000010 0.000010
0.666 5.17 5.04 1.67 2.30 0.000010 0.000017
1.48 23.3 22.8 2.45 2.29 0.000010 0.000010
1.26 23.9 24.5 2.49 2.55 0.000010 0.000010
1.19 30.3 29.9 1.57 1.62 0.000010 0.000010
1.84 56.8 57.2 1.89 1.98 0.000010 0.000010
0.374 1.85 1.86 1.82 1.87 0.000010 0.000010
0.41 1.67 1.81 1.75 1.99 0.000010 0.000010
0.419 1.14 1.24 1.70 1.92 0.000010 0.000010
0.394 1.46 1.56 1.85 1.91 0.000010 0.000010
1.20 51.3 52.4 2.07 2.13 0.000010 0.000010
1.07 31.0 31.8 1.82 1.97 0.000010 0.000010
1.17 35.4 35.7 2.00 2.07 0.000010 0.000010
1.24 39.7 39.4 2.10 2.15 0.000010 0.000010
1.21 72.1 70.6 2.10 2.10 0.000010 0.000010
1.06 37.4 39.5 2.17 2.27 0.000010 0.000010
1.38 52.3 53.5 2.17 2.29 < 0.000050 < 0.000050
0.861 40.4 36.7 1.99 1.99 < 0.000010 < 0.000010
0.984 30.5 31.9 2.10 2.30 < 0.000010 < 0.000010
1.01 32.0 32.4 2.02 2.34 < 0.000010 < 0.000010
1.12 22.3 21.3 2.34 2.36 < 0.000010 < 0.000010
1.56 26.3 26.3 2.79 2.83 < 0.000010 < 0.000010
0.389 2.28 2.33 1.82 1.85 < 0.000010 < 0.000010
0.415 0.983 0.997 1.68 1.71 < 0.000010 < 0.000010
0.41 1.38 1.41 1.77 1.82 < 0.000010 < 0.000010
1.05 52.0 50.0 2.15 2.19 < 0.000010 < 0.000010
1.20 34.2 36.6 2.12 2.20 < 0.000010 < 0.000010
1.34 40.9 39.5 2.09 2.14 <0.00001 <0.00001
1.43 35.8 35.0 2.24 2.31 < 0.000010 < 0.000010
1.39 26.5 26.8 2.22 2.14 < 0.000010 < 0.000010
1.08 23.9 22.7 2.02 2.04 < 0.000010 < 0.000010

0.982 4.32 4.32 1.80 2.38 0.000010 0.000010
1.45 5.98 5.77 2.19 2.10 0.000010 0.000010
3.98 490 497 2.30 2.33 0.000020 0.000020
1.93 78.2 76.3 1.73 1.75 0.000010 0.000010
0.821 24.8 25.1 1.82 1.88 0.000010 0.000010

1.58 5.36 5.76 2.22 2.30 < 0.000010 < 0.000010
1.10 6.20 5.74 2.10 2.59 < 0.000010 < 0.000010
1.73 5.94 5.95 1.76 1.77 < 0.000010 < 0.000010
1.26 4.11 4.41 2.00 2.40 < 0.000010 < 0.000010
0.867 30.5 31.0 1.88 2.16 < 0.000010 < 0.000010
0.644 3.58 3.31 2.02 2.78 < 0.000010 0.000017
0.748 5.41 5.97 2.09 2.55 < 0.000010 < 0.000010
2.52 214 209 2.06 2.09 < 0.000010 < 0.000010
1.18 31.9 31.6 1.71 1.95 < 0.000010 < 0.000010
1.59 53.6 56.4 1.77 1.94 < 0.000010 < 0.000010
1.44 54.2 51.3 1.71 1.73 < 0.000010 < 0.000010
0.548 2.30 1.98 1.87 2.35 < 0.000010 < 0.000010
1.09 27.8 29.0 2.01 2.10 < 0.000010 < 0.000010
0.989 17.5 18.5 1.99 2.07 < 0.000010 < 0.000010
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Table C-1: C. dubia  Endpoints Paired with Water Quality

APPENDIX C: CONCENTRATION-RESPONSE ANALYSIS

Year Quarter Sample ID

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)

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

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

Notes:

Screening

References

Tests that were not statistically different t

Tests with significant results (2015)

Tests with significant results (2016)

Concentrations of parameters in 2016 tests 
with significant results are shaded if the 
concentration is greater than the maximum 
concentration measured in references or 
tests that are not statistically different than 
reference. Tests were identified as having 
a significant result if endpoint was 
significantly reduced relative to one or both 
reference waters (based on pairwise tests 
in laboratory reports).

"-D-" = dissolved concentration; "-T-" = 
total concentration; CaCO3 = calcium 
carbonate; mg/l = milligrams per litre; ug/l = 
micrograms per litre; % = percent.

SODIUM-D-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

0.706 0.773 0.0884 0.0907 46.8 < 0.000010 < 0.000010
0.706 0.773 0.0884 0.0907 46.8 < 0.000010 < 0.000010
0.712 0.716 0.0885 0.0923 46.1 < 0.000010 < 0.000010
0.548 0.562 0.0608 0.0661 14.5 < 0.000010 0.000010
0.699 0.688 0.0926 0.0926 31.8 < 0.000010 < 0.000010
0.727 0.69 0.0954 0.0907 47.5 < 0.000010 < 0.000010
0.727 0.726 0.20 0.21 17.7 < 0.000010 < 0.000010
0.634 0.67 0.207 0.215 21.7 < 0.000010 < 0.000010
0.679 0.683 0.0892 0.0898 49.9 < 0.000010 < 0.000010
0.603 0.629 0.0628 0.0651 12.7 < 0.000010 < 0.000010
0.644 0.679 0.0954 0.0984 34.6 < 0.000010 < 0.000010
0.644 0.695 0.0927 0.0951 40.4 < 0.000010 < 0.000010
0.735 0.746 0.196 0.198 17.1 < 0.000010 < 0.000010
0.654 0.614 0.235 0.241 23.1 < 0.000010 < 0.000010

10.0 10.0 0.29 0.299 249 0.000014 0.000010
8.65 8.65 0.272 0.287 249 0.000014 0.000019
1.14 1.17 0.0851 0.0867 130 0.000010 0.000010
0.81 0.817 0.0621 0.0607 78.8 0.000010 0.000010
1.50 1.50 0.112 0.113 165 0.000010 0.000010
1.58 1.71 0.126 0.131 218 0.000010 0.000010
23.6 5.72 0.192 0.195 147 0.000010 0.000010
2.09 2.05 0.103 0.0929 41.1 0.000011 0.000025
4.69 4.64 0.209 0.209 169 0.000013 0.000014
4.93 4.80 0.23 0.23 183 0.000010 0.000010
1.20 1.17 0.106 0.107 126 0.000010 0.000010
1.60 1.61 0.131 0.134 234 0.000010 0.000010
0.937 0.945 0.20 0.206 30.4 0.000010 0.000010
0.975 0.97 0.21 0.21 25.2 0.000010 0.000010
0.70 0.741 0.191 0.199 20.1 0.000010 0.000010
0.894 0.935 0.216 0.229 37.2 0.000010 0.000010
2.28 2.42 0.164 0.163 233 0.000010 0.000010
1.64 1.68 0.116 0.12 136 0.000010 0.000010
1.82 1.84 0.125 0.13 154 0.000010 0.000010
2.09 2.18 0.141 0.146 189 0.000010 0.000010
5.85 5.89 0.234 0.234 283 0.000010 0.000010
3.75 3.90 0.16 0.169 157 0.000010 0.000010
5.82 6.18 0.212 0.222 237 < 0.000050 < 0.000050
1.74 1.71 0.129 0.131 222 < 0.000010 < 0.000010
1.54 1.63 0.119 0.123 176 < 0.000010 < 0.000010
1.87 1.90 0.127 0.129 193 < 0.000010 0.000010
5.10 4.89 0.204 0.207 174 < 0.000010 0.000010
6.48 6.63 0.234 0.24 214 0.000011 0.000012
1.01 1.04 0.24 0.237 60.7 < 0.000010 < 0.000010
0.724 0.703 0.208 0.199 25.9 < 0.000010 < 0.000010
0.796 0.848 0.248 0.236 32.1 < 0.000010 < 0.000010
2.22 2.07 0.155 0.155 247 < 0.000010 < 0.000010
1.79 1.85 0.134 0.138 168 < 0.000010 < 0.000010
1.91 1.98 0.143 0.145 196 <0.00001 <0.00001
6.65 6.90 0.233 0.236 303 < 0.000010 < 0.000010
5.34 5.12 0.195 0.185 187 < 0.000010 < 0.000010
4.23 4.23 0.178 0.17 176 0.000010 < 0.000010

4.43 4.47 0.16 0.168 110 0.000011 0.000018
10.4 10.7 0.304 0.302 277 0.000011 0.000010
1.98 2.07 0.223 0.231 1460 0.000030 0.000032
2.14 2.01 0.161 0.155 327 0.000010 0.000010
2.90 2.90 0.128 0.131 107 0.000010 0.000010

12.0 13.0 0.329 0.32 291 0.000010 0.000018
5.57 5.47 0.183 0.176 131 0.000010 0.000020
11.0 11.2 0.322 0.34 277 0.000017 0.000014
6.42 6.70 0.221 0.222 178 0.000010 0.000017
1.31 1.34 0.0963 0.0994 120 < 0.000010 0.000014
1.81 1.69 0.0876 0.0917 36.4 < 0.000010 0.000023
2.50 2.71 0.11 0.115 63.1 < 0.000010 0.000015
2.16 2.18 0.202 0.204 765 0.000016 0.000015
1.02 1.13 0.0972 0.103 116 < 0.000010 0.000013
1.50 1.60 0.14 0.142 249 < 0.000010 < 0.000010
1.41 1.49 0.139 0.139 245 < 0.000010 < 0.000010
0.952 0.936 0.208 0.203 33.2 < 0.000010 0.000014
1.41 1.38 0.105 0.104 121 < 0.000010 < 0.000010
3.42 3.62 0.13 0.134 110 0.000010 < 0.000010
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Table C-1: C. dubia  Endpoints Paired with Water Quality

APPENDIX C: CONCENTRATION-RESPONSE ANALYSIS

Year Quarter Sample ID

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)

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

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

Notes:

Screening

References

Tests that were not statistically different t

Tests with significant results (2015)

Tests with significant results (2016)

Concentrations of parameters in 2016 tests 
with significant results are shaded if the 
concentration is greater than the maximum 
concentration measured in references or 
tests that are not statistically different than 
reference. Tests were identified as having 
a significant result if endpoint was 
significantly reduced relative to one or both 
reference waters (based on pairwise tests 
in laboratory reports).

"-D-" = dissolved concentration; "-T-" = 
total concentration; CaCO3 = calcium 
carbonate; mg/l = milligrams per litre; ug/l = 
micrograms per litre; % = percent.

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

< 0.00010 < 0.00010 < 0.010 < 0.010 229 < 0.050 0.69
< 0.00010 < 0.00010 < 0.010 < 0.010 229 < 0.050 0.69
< 0.00010 < 0.00010 < 0.010 < 0.010 222 < 0.050 < 0.50
< 0.00010 < 0.00010 < 0.010 < 0.010 147 0.10 2.09
< 0.00010 < 0.00010 < 0.010 < 0.010 211 0.080 1.02
< 0.00010 < 0.00010 < 0.010 < 0.010 215 0.095 0.60
< 0.00010 < 0.00010 < 0.010 < 0.010 191 0.067 1.80
< 0.00010 < 0.00010 < 0.010 < 0.010 171 < 0.050 < 0.50
< 0.00010 < 0.00010 0.011 0.011 244 < 0.050 < 0.50
< 0.00010 < 0.00010 < 0.010 < 0.010 135 0.086 2.79
< 0.00010 < 0.00010 < 0.010 < 0.010 222 0.077 0.92
< 0.00010 < 0.00010 < 0.010 < 0.010 204 0.069 1.10
< 0.00010 < 0.00010 < 0.010 < 0.010 174 0.077 2.20
< 0.00010 < 0.00010 < 0.010 < 0.010 167 < 0.050 0.62

0.00010 0.00010 0.010 0.010 551 0.050 0.82
0.00010 0.00010 0.010 0.010 626 0.102 0.75
0.00010 0.00010 0.0107 0.0107 325 0.050 0.843
0.00010 0.00010 0.010 0.010 233 0.127 1.37
0.00010 0.00010 0.010 0.010 479 0.073 1.58
0.00010 0.00010 0.010 0.010 529 0.096 0.74
0.00018 0.00010 0.014 0.013 438 0.134 1.18
0.00010 0.00010 0.010 0.010 195 0.28 2.47
0.00010 0.00010 0.010 0.010 477 0.158 0.83
0.00010 0.00010 0.010 0.010 492 0.137 0.70
0.00010 0.00010 0.010 0.010 372 0.050 2.17
0.00010 0.00010 0.010 0.010 566 0.142 0.93
0.00010 0.00010 0.010 0.010 203 0.050 0.50
0.00010 0.00010 0.010 0.010 203 0.12 1.29
0.00010 0.00016 0.010 0.010 179 0.050 0.79
0.00010 0.00010 0.010 0.010 214 0.050 0.52
0.00010 0.00010 0.011 0.011 621 0.050 1.08
0.00010 0.00010 0.010 0.010 398 0.050 1.55
0.00010 0.00015 0.010 0.010 473 0.050 0.86
0.00010 0.00010 0.010 0.010 520 0.091 0.57
0.00010 0.00010 0.014 0.013 690 0.050 0.90
0.00010 0.00010 0.010 0.010 447 0.122 0.64

< 0.00050 < 0.00050 < 0.010 < 0.010 565 < 0.050 0.99
< 0.00010 < 0.00010 0.015 0.015 504 0.081 1.04
< 0.00010 < 0.00010 < 0.010 < 0.010 496 0.096 1.52
< 0.00010 < 0.00010 < 0.010 < 0.010 480 0.103 1.66
< 0.00010 < 0.00010 0.015 0.016 482 0.11 0.77
< 0.00010 < 0.00010 < 0.010 < 0.010 570 0.137 0.96
< 0.00010 < 0.00010 0.012 0.012 256 < 0.050 < 0.50
< 0.00010 < 0.00010 < 0.010 < 0.010 195 0.055 0.65
< 0.00010 < 0.00010 < 0.010 < 0.010 203 < 0.050 0.80
< 0.00010 < 0.00010 0.017 0.017 622 < 0.050 0.71
< 0.00010 < 0.00010 < 0.010 < 0.010 477 0.154 1.30
<0.0001 <0.0001 <0.01 <0.01 517 0.127 1.12

< 0.00010 < 0.00010 0.017 0.018 713 0.070 < 0.50
< 0.00010 < 0.00010 < 0.010 < 0.010 508 < 0.050 0.52
< 0.00010 < 0.00010 < 0.010 < 0.010 487 0.129 0.91

0.00010 0.00010 0.010 0.011 314 0.115 1.78
0.00010 0.00010 0.010 0.010 627 0.11 0.83
0.00020 0.00020 0.017 0.017 2580 0.050 1.46
0.00010 0.00010 0.010 0.010 765 0.050 0.81
0.00010 0.00010 0.010 0.010 337 0.050 1.52

< 0.00010 < 0.00010 < 0.010 < 0.010 639 0.095 0.69
< 0.00010 < 0.00010 < 0.010 0.012 401 0.20 2.23
< 0.00010 < 0.00010 < 0.010 < 0.010 644 0.134 1.15
< 0.00010 < 0.00010 < 0.010 < 0.010 451 0.149 2.42
< 0.00010 < 0.00010 0.013 0.015 378 0.187 2.51
< 0.00010 < 0.00010 < 0.010 0.015 165 0.202 3.28
< 0.00010 < 0.00010 < 0.010 < 0.010 228 0.204 3.37
< 0.00010 < 0.00010 0.021 0.021 1520 < 0.050 0.95
< 0.00010 < 0.00010 < 0.010 < 0.010 354 0.212 2.85
< 0.00010 < 0.00010 < 0.010 < 0.010 611 0.173 1.31
< 0.00010 < 0.00010 < 0.010 < 0.010 608 0.143 1.14
< 0.00010 < 0.00010 < 0.010 < 0.010 191 0.191 2.15
< 0.00010 < 0.00010 < 0.010 < 0.010 366 0.204 2.02
< 0.00010 < 0.00010 0.011 0.012 352 0.184 1.81
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Table C-1: C. dubia  Endpoints Paired with Water Quality

APPENDIX C: CONCENTRATION-RESPONSE ANALYSIS

Year Quarter Sample ID

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)

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

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

Notes:

Screening

References

Tests that were not statistically different t

Tests with significant results (2015)

Tests with significant results (2016)

Concentrations of parameters in 2016 tests 
with significant results are shaded if the 
concentration is greater than the maximum 
concentration measured in references or 
tests that are not statistically different than 
reference. Tests were identified as having 
a significant result if endpoint was 
significantly reduced relative to one or both 
reference waters (based on pairwise tests 
in laboratory reports).

"-D-" = dissolved concentration; "-T-" = 
total concentration; CaCO3 = calcium 
carbonate; mg/l = milligrams per litre; ug/l = 
micrograms per litre; % = percent.

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

< 1.0 0.13 0.000471 0.000467 < 0.0010 < 0.0010 < 0.0030
< 1.0 0.13 0.000471 0.000467 < 0.0010 < 0.0010 < 0.0030
< 1.0 0.33 0.000473 0.000472 < 0.0010 < 0.0010 < 0.0030
2.40 1.51 0.000313 0.000329 < 0.00050 < 0.00050 < 0.0030
1.10 0.20 0.000416 0.000417 < 0.00050 < 0.00050 < 0.0030
< 1.0 0.26 0.000469 0.00044 < 0.00050 < 0.00050 < 0.0030
4.40 3.89 0.000785 0.000778 < 0.00050 0.00051 < 0.0030
< 1.0 0.26 0.000707 0.00072 < 0.00050 < 0.00050 < 0.0030
< 1.0 0.17 0.000498 0.000489 < 0.00050 < 0.00050 < 0.0030
1.90 1.63 0.000317 0.000331 < 0.00050 0.00051 < 0.0030
1.20 0.22 0.000423 0.000441 < 0.00050 < 0.00050 < 0.0030
< 1.0 0.85 0.00044 0.00046 < 0.00050 < 0.00050 < 0.0030
14.7 4.73 0.000756 0.000785 < 0.00050 0.00104 < 0.0030
< 1.0 0.38 0.000761 0.000786 < 0.00050 < 0.00050 < 0.0030

1.70 0.53 0.00219 0.00226 0.0010 0.0010 0.0030
1.20 0.61 0.00237 0.00245 0.00050 0.00050 0.0030
1.00 0.24 0.00173 0.00175 0.0010 0.0010 0.0030
2.63 1.15 0.00124 0.00121 0.00050 0.00050 0.0030
2.30 0.77 0.0023 0.00226 0.00050 0.00050 0.0030
1.00 0.29 0.00264 0.00271 0.00050 0.00050 0.0030
1.20 0.31 0.00126 0.00123 0.0010 0.0010 0.0041
23.4 4.71 0.000514 0.000478 0.00050 0.00156 0.0030
1.20 0.34 0.00187 0.00185 0.00050 0.00050 0.0030
1.00 0.36 0.00185 0.00186 0.00050 0.00050 0.0030
7.70 2.00 0.00152 0.00156 0.00050 0.00054 0.0030
2.60 0.47 0.00272 0.0028 0.00050 0.00050 0.0030
2.60 0.41 0.000814 0.000839 0.0010 0.0010 0.0030
7.00 1.58 0.00083 0.000837 0.00050 0.00070 0.0030
5.10 1.25 0.00065 0.00071 0.00050 0.00058 0.0030
1.00 0.26 0.000766 0.000808 0.00050 0.00050 0.0030
1.00 0.18 0.00218 0.00217 0.0010 0.0010 0.0030
3.60 2.22 0.00157 0.00159 0.00050 0.00050 0.0030
1.20 0.33 0.00175 0.00177 0.00050 0.00050 0.0030
1.00 0.30 0.00187 0.00191 0.00050 0.00050 0.0030
1.00 0.29 0.00392 0.00395 0.0010 0.0010 0.0038
1.40 0.35 0.00257 0.0028 0.00050 0.00050 0.0092
< 1.0 0.29 0.00375 0.00395 < 0.0025 < 0.0025 0.0081
< 1.0 0.25 0.00274 0.00277 < 0.00050 < 0.00050 < 0.0030
2.70 2.63 0.00228 0.00233 < 0.00050 < 0.00050 < 0.0030
1.80 2.33 0.00256 0.0026 < 0.00050 < 0.00050 < 0.0030
< 1.0 0.77 0.00167 0.00173 < 0.00050 < 0.00050 < 0.0030
< 1.0 0.30 0.00148 0.00149 < 0.00050 < 0.00050 < 0.0030
< 1.0 0.24 0.000988 0.000951 < 0.00050 < 0.00050 < 0.0030
< 1.0 1.08 0.000702 0.000669 < 0.00050 < 0.00050 < 0.0030
3.40 1.19 0.000889 0.000835 < 0.00050 < 0.00050 < 0.0030
< 1.0 0.35 0.00219 0.00223 < 0.00050 < 0.00050 < 0.0030
< 1.0 0.43 0.00196 0.0020 < 0.00050 < 0.00050 < 0.0030
<2 0.49 0.00215 0.00215 <0.0005 <0.0005 <0.003

< 1.0 0.35 0.00388 0.00391 < 0.00050 < 0.00050 < 0.0030
< 1.0 0.28 0.00286 0.00236 < 0.00050 < 0.00050 0.0089
< 1.0 0.39 0.00322 0.00309 < 0.00050 < 0.00050 0.0061

9.60 5.84 0.00111 0.00111 0.00050 0.00088 0.0031
6.60 0.99 0.00222 0.00223 0.00050 0.00050 0.0030
1.00 0.12 0.0152 0.0155 0.0020 0.0020 0.0030
1.00 0.29 0.00383 0.00368 0.00050 0.00050 0.0030
1.60 0.48 0.00198 0.0020 0.00050 0.00050 0.0061

< 1.0 0.57 0.00262 0.00244 < 0.00050 < 0.00050 < 0.0030
14.5 6.51 0.00132 0.0012 < 0.00050 0.00085 0.0076
1.50 0.37 0.0026 0.0027 < 0.00050 < 0.00050 < 0.0030
9.10 3.75 0.00171 0.00174 < 0.00050 < 0.00050 < 0.0030
5.90 3.14 0.00195 0.00208 < 0.00050 0.00077 < 0.0030
24.9 10.8 0.000515 0.000576 < 0.00050 0.00192 < 0.0030
6.80 5.46 0.000621 0.000659 < 0.00050 0.00109 < 0.0030
< 1.0 0.28 0.00793 0.00797 < 0.00050 < 0.00050 < 0.0030
7.10 1.45 0.00156 0.00169 < 0.00050 0.00061 < 0.0030
1.40 0.36 0.00302 0.00299 < 0.00050 < 0.00050 < 0.0030
< 1.0 0.84 0.00295 0.00298 < 0.00050 < 0.00050 < 0.0030
22.7 5.70 0.000846 0.000845 < 0.00050 0.00143 < 0.0030
7.10 2.98 0.00153 0.00148 < 0.00050 0.00060 < 0.0030
< 1.0 0.94 0.00224 0.00228 < 0.00050 < 0.00050 0.0089
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Table C-1: C. dubia  Endpoints Paired with Water Quality

APPENDIX C: CONCENTRATION-RESPONSE ANALYSIS

Year Quarter Sample ID

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)

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

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

Notes:

Screening

References

Tests that were not statistically different t

Tests with significant results (2015)

Tests with significant results (2016)

Concentrations of parameters in 2016 tests 
with significant results are shaded if the 
concentration is greater than the maximum 
concentration measured in references or 
tests that are not statistically different than 
reference. Tests were identified as having 
a significant result if endpoint was 
significantly reduced relative to one or both 
reference waters (based on pairwise tests 
in laboratory reports).

"-D-" = dissolved concentration; "-T-" = 
total concentration; CaCO3 = calcium 
carbonate; mg/l = milligrams per litre; ug/l = 
micrograms per litre; % = percent.

ZINC-T-mg/l
PCA_Factor1 

(2015 and 2016 
datasets)

PCA-Factor1 
(2016 dataset)

< 0.0030 -1.06 -
< 0.0030 -1.06 -
< 0.0030 -1.05 -
< 0.0030 -1.68 -
< 0.0030 -1.04 -
< 0.0030 -1.17 -
< 0.0030 -1.13 -
< 0.0030 -1.07 -
< 0.0030 -1.08 -0.99
< 0.0030 -1.74 -1.81
< 0.0030 -1.14 -1.03
< 0.0030 -1.29 -1.23
< 0.0030 -1.18 -1.32
< 0.0030 -1.14 -1.06

0.0032 0.94 -
0.0030 0.89 -
0.0030 -0.51 -
0.0030 -1.05 -
0.0030 -0.01 -
0.0030 0.23 -
0.0030 0.64 -
0.0041 -0.94 -
0.0031 0.96 -
0.0030 0.98 -
0.0030 0.01 -
0.0030 0.80 -
0.0041 -0.83 -
0.0030 -0.99 -
0.0030 -1.10 -
0.0030 -0.86 -
0.0030 0.70 -
0.0030 0.08 -
0.0030 0.39 -
0.0030 0.48 -
0.0039 1.13 -
0.0106 0.65 -
< 0.015 2.29 -

< 0.0030 0.32 0.39
< 0.0030 -0.01 0.00
< 0.0030 0.11 0.17
< 0.0030 0.80 0.88
0.0031 0.96 1.04

< 0.0030 -0.67 -0.62
< 0.0030 -1.13 -1.05
< 0.0030 -0.97 -0.92
< 0.0030 0.65 0.78
< 0.0030 0.35 0.52
<0.003 0.47 0.61
0.0034 1.30 1.43
0.0075 0.86 1.00
0.0078 0.71 0.83

0.0059 -0.16 -
0.0030 0.80 -
0.0060 3.20 -
0.0030 1.06 -
0.0066 0.03 -

< 0.0030 1.06 1.09
0.013 0.19 -0.16

< 0.0030 0.97 1.10
< 0.0030 0.30 0.18
< 0.0030 -0.25 -0.32
0.0047 -1.00 -1.55

< 0.0030 -0.75 -1.05
< 0.0030 1.99 2.19
0.0033 0.00 -0.01

< 0.0030 0.72 0.93
< 0.0030 0.65 0.83
0.0035 -0.94 -1.18

< 0.0030 -0.03 -0.02
0.0101 0.37 0.36
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Table C-2: P . subcapita  Cell Yield Paired with Water Quality

APPENDIX C: CONCENTRATION-RESPONSE ANALYSIS

Year Quarter Sample ID

Mean Cell 
Yield (x 104 

cells/mL) 
(Mean)

ACIDITY TO pH 
8.3 (As CaCO3)-N-

mg/l

ALKALINITY, 
BICARBONATE 
(As CaCO3), lab 

measured.-N-
mg/l

ALKALINITY, 
CARBONATE (As 

CaCO3), lab 
measured.-N-

mg/l

ALKALINITY, 
HYDROXIDE (As 

CaCO3), lab 
measured.-N-

mg/l

ALKALINITY, 
TOTAL (As 

CaCO3), lab 
measured.-N-

mg/l

ALUMINUM-D-
mg/l

2015 Q1 Reference (FR_UFR1) 108 1.00 147 2.30 1.00 149 0.0030
2015 Q1 Reference (FR_UFR1) 111 1.00 147 2.30 1.00 149 0.0030
2015 Q1 Reference (FR_UFR1) 106 1.00 144 1.30 1.00 145 0.0030
2015 Q2 Reference (FR_UFR1) 122 1.00 116 2.80 1.00 119 0.0092
2015 Q3 Reference (FR_UFR1) 126 1.00 152 7.40 1.00 159 0.0030
2015 Q4 Reference (FR_UFR1) 122 1.00 138 7.60 1.00 146 0.0030
2015 Q2 Reference (GH_ER2) 102 1.00 151 6.20 1.00 157 0.0030
2015 Q4 Reference (GH_ER2) 132 1.00 147 1.00 1.00 147 0.0030
2016 Q1 Reference (FR_UFR1) 135 < 1.0 138 < 1.0 < 1.0 138 < 0.0030
2016 Q2 Reference (FR_UFR1) 108 < 1.0 110 < 1.0 < 1.0 110 0.0147
2016 Q3 Reference (FR_UFR1) 121 < 1.0 160 < 1.0 < 1.0 160 < 0.0030
2016 Q4 Reference (FR_UFR1) 154 < 1.0 141 < 1.0 < 1.0 141 0.0111
2016 Q2 Reference (GH_ER2) 98.8 < 1.0 143 < 1.0 < 1.0 143 0.0036
2016 Q4 Reference (GH_ER2) 152 < 1.0 143 < 1.0 < 1.0 143 < 0.0030

2015 Q1 CM_MC2 101 1.80 205 8.40 1.00 213 0.0097
2015 Q2 EV_HC1 140 1.30 103 6.73 1.00 110 0.00317
2015 Q3 EV_HC1 134 1.00 182 9.80 1.00 192 0.0049
2015 Q4 EV_HC1 129 1.00 187 8.00 1.00 195 0.0030
2015 Q1 EV_MC2 141 3.40 193 1.00 1.00 193 0.0037
2015 Q4 EV_MC2 136 3.00 193 1.00 1.00 193 0.0030
2015 Q2 FR_FRCP1 140 1.00 142 5.00 1.00 147 0.0030
2015 Q3 FR_FRCP1 127 1.00 187 11.2 1.00 198 0.0030
2015 Q1 GH_ERC 108 2.60 155 1.00 1.00 155 0.0030
2015 Q2 GH_ERC 131 1.00 157 4.80 1.00 161 0.0030
2015 Q3 GH_ERC 129 1.00 142 1.00 1.00 142 0.0030
2015 Q4 GH_ERC 147 1.00 151 1.00 1.00 151 0.0030
2015 Q1 GH_FR1 96.5 1.70 202 1.00 1.00 202 0.0030
2015 Q2 GH_FR1 125 1.00 159 8.00 1.00 167 0.0030
2015 Q4 GH_FR1 153 1.00 183 4.80 1.00 188 0.0030
2015 Q1 LC_LCDSSLCC 117 1.00 193 2.70 1.00 195 0.0030
2016 Q4 CM_MC2 156 < 1.0 165 < 1.0 < 1.0 165 0.0088
2016 Q2 EV_HC1 114 < 1.0 173 6.00 < 1.0 179 0.0046
2016 Q3 EV_HC1 121 < 1.0 192 < 1.0 < 1.0 192 0.0139
2016 Q4 EV_HC1 158 < 1.0 190 2.00 < 1.0 192 0.0054
2016 Q1 EV_MC2 130 3.50 179 < 1.0 < 1.0 179 < 0.0030
2016 Q2 EV_MC2 112 1.40 98.0 < 1.0 < 1.0 98.0 0.0176
2016 Q3 EV_MC2 120 1.60 204 < 1.0 < 1.0 204 < 0.0030
2016 Q4 EV_MC2 166 1.10 122 < 1.0 < 1.0 122 0.0234
2016 Q3 FR_FRCP1 125 < 1.0 193 4.80 < 1.0 198 < 0.0030
2016 Q1 GH_ERC 130 < 1.0 152 < 1.0 < 1.0 152 < 0.0030
2016 Q2 GH_ERC 104 < 1.0 146 < 1.0 < 1.0 146 0.0045
2016 Q3 GH_ERC 121 1.10 144 < 1.0 < 1.0 144 < 0.0030
2016 Q4 GH_ERC 157 < 1.0 148 < 1.0 < 1.0 148 < 0.0030
2016 Q3 GH_FR1 118 < 1.0 198 < 1.0 < 1.0 198 < 0.0030
2016 Q4 GH_FR1 159 <1 188 <1 <1 188 <0.003
2016 Q1 LC_LCDSSLCC 130 < 1.0 193 < 1.0 < 1.0 193 < 0.0030
2016 Q3 LC_LCDSSLCC 120 1.10 187 < 1.0 < 1.0 187 < 0.0030
2016 Q4 LC_LCDSSLCC 156 < 1.0 174 2.20 < 1.0 176 < 0.0030

2015 Q2 CM_MC2 108 1.00 143 4.90 1.00 148 0.0044
2015 Q3 CM_MC2 109 1.00 188 10.6 1.00 198 0.0030
2015 Q4 CM_MC2 115 1.00 209 6.40 1.00 215 0.0030
2015 Q1 EV_HC1 27.2 1.00 131 4.30 1.00 135 0.0030
2015 Q2 EV_MC2 102 1.60 112 3.70 1.00 116 0.0070
2015 Q3 EV_MC2 110 3.20 194 1.00 1.00 194 0.0030
2015 Q1 FR_FRCP1 64.0 5.10 337 1.00 1.00 337 0.0030
2015 Q4 FR_FRCP1 96.2 1.00 211 1.00 1.00 211 0.0030
2015 Q3 GH_FR1 107 1.00 174 8.20 1.00 182 0.0030
2015 Q2 LC_LCDSSLCC 69.2 1.00 144 5.50 1.00 150 0.0030
2015 Q3 LC_LCDSSLCC 101 1.00 171 10.0 1.00 181 0.0030
2015 Q4 LC_LCDSSLCC 112 1.00 197 1.00 1.00 197 0.0050

2016 Q1 CM_MC2 122 < 1.0 199 7.00 < 1.0 206 < 0.0030
2016 Q2 CM_MC2 94.0 1.10 152 < 1.0 < 1.0 152 0.0076
2016 Q3 CM_MC2 108 < 1.0 193 8.80 < 1.0 201 < 0.0030
2016 Q1 EV_HC1 120 < 1.0 191 < 1.0 < 1.0 191 < 0.0030
2016 Q1 FR_FRCP1 93.5 2.20 254 < 1.0 < 1.0 254 < 0.0030
2016 Q2 FR_FRCP1 78.8 < 1.0 147 < 1.0 < 1.0 147 < 0.0030
2016 Q4 FR_FRCP1 141 < 1.0 190 3.40 < 1.0 193 0.0046
2016 Q1 GH_FR1 120 < 1.0 190 < 1.0 < 1.0 190 < 0.0030
2016 Q2 GH_FR1 100 < 1.0 160 < 1.0 < 1.0 160 < 0.0030
2016 Q2 LC_LCDSSLCC 91.0 < 1.0 153 < 1.0 < 1.0 153 < 0.0030

Notes:

Screening

Concentrations of parameters in 2016 tests 
with significant results are shaded if the 
concentration is greater than the maximum 
concentration measured in references or 
tests that are not statistically different than 
reference. Tests were identified as having 
a significant result if endpoint was 
significantly reduced relative to one or both 
reference waters (based on pairwise tests 
in laboratory reports).

Reference

Tests that were not statistically different than reference

Tests with significant results (2015)

Tests with significant results (2016)

"-D-" = dissolved concentration; "-T-" = 
total concentration; CaCO3 = calcium 
carbonate; mg/l = milligrams per litre; ug/l = 
micrograms per litre; % = percent.
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Table C-2: P . subcapita  Cell Yield Paired with Water Quality

APPENDIX C: CONCENTRATION-RESPONSE ANALYSIS

Year Quarter Sample ID

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)

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

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

Notes:

Screening

Concentrations of parameters in 2016 tests 
with significant results are shaded if the 
concentration is greater than the maximum 
concentration measured in references or 
tests that are not statistically different than 
reference. Tests were identified as having 
a significant result if endpoint was 
significantly reduced relative to one or both 
reference waters (based on pairwise tests 
in laboratory reports).

Reference

Tests that were not statistically different t

Tests with significant results (2015)

Tests with significant results (2016)

"-D-" = dissolved concentration; "-T-" = 
total concentration; CaCO3 = calcium 
carbonate; mg/l = milligrams per litre; ug/l = 
micrograms per litre; % = percent.

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

0.0032 0.00010 0.00010 0.00010 0.00010 0.0773 0.0771
0.0032 0.00010 0.00010 0.00010 0.00010 0.0773 0.0771
0.0059 0.00010 0.00010 0.00010 0.00010 0.0752 0.0778
0.0832 0.00010 0.00010 0.00012 0.00014 0.0422 0.043
0.0078 0.00010 0.00010 0.00011 0.00012 0.0757 0.0755
0.0046 0.00010 0.00010 0.00010 0.00010 0.0741 0.0746
0.0761 0.00010 0.00010 0.00011 0.00016 0.0462 0.0476
0.0046 0.00010 0.00010 0.00010 0.00010 0.0466 0.0485
0.0048 < 0.00010 < 0.00010 < 0.00010 < 0.00010 0.074 0.0734
0.113 < 0.00010 < 0.00010 0.00011 0.00014 0.0396 0.0419

0.0128 < 0.00010 < 0.00010 < 0.00010 0.00010 0.0737 0.0766
0.0509 < 0.00010 < 0.00010 < 0.00010 0.00015 0.0685 0.064
0.201 < 0.00010 < 0.00010 0.00011 0.00024 0.0417 0.0438

0.0075 < 0.00010 < 0.00010 < 0.00010 < 0.00010 0.0421 0.0376

0.032 0.00017 0.00019 0.00017 0.00022 0.072 0.0722
0.0499 0.00010 0.00010 0.00013 0.00016 0.0246 0.025
0.0344 0.00010 0.00011 0.00017 0.00024 0.0584 0.0586
0.0058 0.00010 0.00012 0.00014 0.00015 0.0596 0.0628
0.0185 0.00010 0.00010 0.00015 0.00018 0.108 0.111
0.0056 0.00035 0.00038 0.00014 0.00019 0.111 0.111
0.0725 0.00022 0.00022 0.00010 0.00015 0.0639 0.0648
0.0217 0.00027 0.00033 0.00010 0.00019 0.0757 0.0764
0.0281 0.00010 0.00012 0.00010 0.00015 0.0551 0.0561
0.133 0.00010 0.00010 0.00010 0.00017 0.0496 0.0507

0.0834 0.00010 0.00010 0.00010 0.00017 0.0462 0.0487
0.0070 0.00010 0.00010 0.00010 0.00010 0.0576 0.060
0.0048 0.00014 0.00014 0.00010 0.00014 0.124 0.126
0.0526 0.00017 0.00017 0.00010 0.00014 0.0845 0.087
0.0040 0.00011 0.00015 0.00010 0.00014 0.117 0.116
0.0052 0.00022 0.00022 0.00011 0.00013 0.0956 0.0929
0.149 0.00014 0.00016 0.00017 0.00026 0.054 0.0566
0.151 < 0.00010 0.00013 0.00013 0.00024 0.0379 0.0402

0.0725 < 0.00010 < 0.00010 0.00016 0.00021 0.0645 0.0659
0.0755 < 0.00010 0.00010 0.00015 0.00019 0.0595 0.0599
0.031 0.00025 0.00025 0.00013 0.00016 0.111 0.109
0.419 < 0.00010 0.00020 0.00017 0.00037 0.0579 0.0629

0.0054 0.00021 0.00022 0.00018 0.00018 0.10 0.10
0.225 < 0.00010 0.00011 0.00019 0.00027 0.0737 0.0812

0.0144 0.00020 0.00022 < 0.00010 0.00012 0.071 0.0727
0.0031 < 0.00010 < 0.00010 < 0.00010 < 0.00010 0.0668 0.066
0.305 < 0.00010 0.00011 < 0.00010 0.00030 0.0506 0.0525

0.0206 < 0.00010 < 0.00010 < 0.00010 0.00011 0.0494 0.050
0.0189 < 0.00010 < 0.00010 < 0.00010 0.00012 0.0554 0.0509
0.0079 0.00013 0.00014 < 0.00010 0.00012 0.101 0.102
0.012 0.00015 0.00034 <0.0001 0.000135 0.101 0.0972

0.0074 0.00020 0.00025 < 0.00010 0.00013 0.0864 0.0887
0.0047 0.00021 0.00024 < 0.00010 0.00011 0.0719 0.0662
0.0056 0.00019 0.00026 < 0.00010 0.00020 0.0554 0.0526

0.314 0.00012 0.00013 0.00017 0.00031 0.0436 0.0456
0.016 0.00018 0.00021 0.00019 0.00021 0.0689 0.0693

0.0054 0.00013 0.00013 0.00018 0.00022 0.0902 0.0916
0.00903 0.00010 0.000103 0.00013 0.000143 0.0413 0.0422
0.361 0.00010 0.00011 0.00018 0.00033 0.0623 0.067

0.0085 0.00041 0.00044 0.00016 0.00023 0.102 0.101
0.0060 0.00048 0.00051 0.00020 0.00022 0.0355 0.0373
0.0035 0.00025 0.00026 0.00010 0.00010 0.0804 0.0781
0.0132 0.00022 0.00025 0.00014 0.00020 0.098 0.0996
0.0163 0.00015 0.00017 0.00011 0.00014 0.0414 0.0421
0.013 0.00019 0.00026 0.00010 0.00011 0.0604 0.0627
0.015 0.00050 0.00050 0.00050 0.00050 0.0845 0.0912

0.0122 0.00018 0.00018 0.00015 0.00021 0.0771 0.0754
0.344 0.00014 0.00015 0.00017 0.00029 0.050 0.0518

0.0053 0.00019 0.00025 0.00019 0.00020 0.077 0.0754
0.0096 < 0.00010 < 0.00010 0.00015 0.00016 0.0672 0.0654

< 0.0030 0.00027 0.00030 < 0.00010 0.00010 0.0747 0.0745
0.106 0.00018 0.00025 < 0.00010 0.00016 0.0645 0.0676

0.0148 0.00019 0.00020 < 0.00010 0.00018 0.0718 0.0673
0.0040 0.00012 0.00014 < 0.00010 < 0.00010 0.118 0.111
0.0895 0.00017 0.00023 0.00011 0.00017 0.0792 0.0779
0.0288 0.00024 0.00033 0.00012 0.00015 0.0369 0.0384

C‐16



Table C-2: P . subcapita  Cell Yield Paired with Water Quality

APPENDIX C: CONCENTRATION-RESPONSE ANALYSIS

Year Quarter Sample ID

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)

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

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

Notes:

Screening

Concentrations of parameters in 2016 tests 
with significant results are shaded if the 
concentration is greater than the maximum 
concentration measured in references or 
tests that are not statistically different than 
reference. Tests were identified as having 
a significant result if endpoint was 
significantly reduced relative to one or both 
reference waters (based on pairwise tests 
in laboratory reports).

Reference

Tests that were not statistically different t

Tests with significant results (2015)

Tests with significant results (2016)

"-D-" = dissolved concentration; "-T-" = 
total concentration; CaCO3 = calcium 
carbonate; mg/l = milligrams per litre; ug/l = 
micrograms per litre; % = percent.

BERYLLIUM-D-
mg/l

BERYLLIUM-T-
mg/l BISMUTH-D-mg/l BISMUTH-T-mg/l BORON-D-mg/l BORON-T-mg/l BROMIDE-D-mg/l

0.00010 0.00010 0.00050 0.00050 0.010 0.010 0.050
0.00010 0.00010 0.00050 0.00050 0.010 0.010 0.050
0.00010 0.00010 0.00050 0.00050 0.010 0.010 0.050
0.00010 0.00010 0.000050 0.000050 0.010 0.010 0.050
0.00010 0.00010 0.000050 0.000050 0.010 0.010 0.050
0.00010 0.00010 0.000050 0.000050 0.010 0.010 0.050
0.00010 0.00010 0.000050 0.000050 0.010 0.010 0.050
0.00010 0.00010 0.000050 0.000050 0.010 0.010 0.050

< 0.00010 < 0.00010 < 0.000050 < 0.000050 < 0.010 < 0.010 < 0.050
< 0.00010 < 0.00010 < 0.000050 < 0.000050 < 0.010 < 0.010 < 0.050

< 0.000020 < 0.000020 < 0.000050 < 0.000050 < 0.010 < 0.010 < 0.050
< 0.000020 < 0.000020 < 0.000050 < 0.000050 < 0.010 < 0.010 < 0.050
< 0.00010 < 0.00010 < 0.000050 < 0.000050 < 0.010 < 0.010 < 0.050

< 0.000020 < 0.000020 < 0.000050 < 0.000050 < 0.010 < 0.010 < 0.050

0.00010 0.00010 0.00050 0.00050 0.024 0.025 0.10
0.00010 0.00010 0.000050 0.000050 0.010 0.010 0.050
0.00010 0.00010 0.000050 0.000050 0.010 0.011 0.050
0.00010 0.00010 0.000050 0.000050 0.010 0.010 0.25
0.00010 0.00010 0.00050 0.00050 0.014 0.016 0.050
0.00010 0.00010 0.000050 0.000050 0.016 0.016 0.25
0.00010 0.00010 0.000050 0.000050 0.010 0.010 0.050
0.00010 0.00010 0.000050 0.000050 0.013 0.014 0.10
0.00010 0.00010 0.00050 0.00050 0.010 0.010 0.050
0.00010 0.00010 0.000050 0.000050 0.010 0.010 0.050
0.00010 0.00010 0.000050 0.000050 0.010 0.010 0.050
0.00010 0.00010 0.000050 0.000050 0.010 0.010 0.050
0.00010 0.00010 0.00050 0.00050 0.012 0.010 0.10
0.00010 0.00010 0.000050 0.000050 0.010 0.010 0.050
0.00010 0.00010 0.000050 0.000050 0.010 0.011 0.25
0.00010 0.00010 0.00050 0.00050 0.013 0.014 0.10

< 0.000020 < 0.000020 < 0.000050 < 0.000050 0.018 0.020 < 0.050
< 0.00010 < 0.00010 < 0.000050 < 0.000050 < 0.010 < 0.010 < 0.050

< 0.000020 < 0.000020 < 0.000050 < 0.000050 < 0.010 < 0.010 < 0.050
< 0.000020 < 0.000020 < 0.000050 < 0.000050 < 0.010 < 0.010 < 0.25
< 0.00010 < 0.00010 < 0.000050 < 0.000050 0.013 0.013 < 0.25
< 0.00010 < 0.00010 < 0.000050 < 0.000050 < 0.010 < 0.010 < 0.050

< 0.000020 < 0.000020 < 0.000050 < 0.000050 0.017 0.018 < 0.25
< 0.000020 < 0.000020 < 0.000050 < 0.000050 < 0.010 < 0.010 < 0.050
< 0.000020 < 0.000020 < 0.000050 < 0.000050 < 0.010 0.011 < 0.25
< 0.00010 < 0.00010 < 0.000050 < 0.000050 < 0.010 < 0.010 < 0.050
< 0.00010 < 0.00010 < 0.000050 < 0.000050 < 0.010 < 0.010 < 0.050

< 0.000020 < 0.000020 < 0.000050 < 0.000050 < 0.010 < 0.010 < 0.050
< 0.000020 < 0.000020 < 0.000050 < 0.000050 < 0.010 < 0.010 < 0.050
< 0.000020 < 0.000020 < 0.000050 < 0.000050 < 0.010 < 0.010 < 0.25
<0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.25
< 0.00010 < 0.00010 < 0.000050 < 0.000050 0.012 0.013 < 0.25

< 0.000020 < 0.000020 < 0.000050 < 0.000050 0.013 0.012 < 0.25
< 0.000020 < 0.000020 < 0.000050 < 0.000050 < 0.010 0.010 < 0.25

0.00010 0.00010 0.000050 0.000050 0.014 0.015 0.050
0.00010 0.00010 0.000050 0.000050 0.027 0.029 0.10
0.00010 0.00010 0.000050 0.000050 0.026 0.027 0.25
0.00010 0.00010 0.00050 0.00050 0.010 0.010 0.050
0.00010 0.00010 0.000050 0.000050 0.010 0.010 0.050
0.00010 0.00010 0.000050 0.000050 0.016 0.018 0.10
0.00020 0.00020 0.0010 0.0010 0.020 0.020 1.00
0.00010 0.00010 0.000050 0.000050 0.011 0.016 0.25
0.00010 0.00010 0.000050 0.000050 0.010 0.011 0.050
0.00010 0.00010 0.000050 0.000050 0.010 0.010 0.050
0.00010 0.00010 0.000050 0.000050 0.012 0.013 0.10
0.00050 0.00050 0.00025 0.00025 0.050 0.050 0.050

< 0.00010 < 0.00010 < 0.000050 < 0.000050 0.026 0.026 < 0.25
< 0.00010 < 0.00010 < 0.000050 < 0.000050 0.016 0.017 < 0.050

< 0.000020 < 0.000020 < 0.000050 < 0.000050 0.028 0.029 < 0.25
< 0.00010 < 0.00010 < 0.000050 < 0.000050 < 0.010 < 0.010 < 0.25
< 0.00010 < 0.00010 < 0.000050 < 0.000050 0.010 0.011 < 0.50
< 0.00010 < 0.00010 < 0.000050 < 0.000050 < 0.010 < 0.010 < 0.050

< 0.000020 < 0.000020 < 0.000050 < 0.000050 < 0.010 < 0.010 < 0.25
< 0.00010 < 0.00010 < 0.000050 < 0.000050 < 0.010 < 0.010 < 0.25
< 0.00010 < 0.00010 < 0.000050 < 0.000050 < 0.010 < 0.010 < 0.050
< 0.00010 < 0.00010 < 0.000050 < 0.000050 < 0.010 0.011 < 0.050
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Table C-2: P . subcapita  Cell Yield Paired with Water Quality

APPENDIX C: CONCENTRATION-RESPONSE ANALYSIS

Year Quarter Sample ID

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)

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

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

Notes:

Screening

Concentrations of parameters in 2016 tests 
with significant results are shaded if the 
concentration is greater than the maximum 
concentration measured in references or 
tests that are not statistically different than 
reference. Tests were identified as having 
a significant result if endpoint was 
significantly reduced relative to one or both 
reference waters (based on pairwise tests 
in laboratory reports).

Reference

Tests that were not statistically different t

Tests with significant results (2015)

Tests with significant results (2016)

"-D-" = dissolved concentration; "-T-" = 
total concentration; CaCO3 = calcium 
carbonate; mg/l = milligrams per litre; ug/l = 
micrograms per litre; % = percent.

CADMIUM-D-mg/l CADMIUM-T-mg/l CALCIUM-D-mg/l CALCIUM-T-mg/l
CARBON, 

DISSOLVED 
ORGANIC-D-mg/l

CHLORIDE-D-
mg/l

CHROMIUM-D-
mg/l

0.000010 0.000011 55.6 55.6 0.84 1.00 0.00017
0.000010 0.000011 55.6 55.6 0.84 1.00 0.00017
0.000011 0.000010 55.9 57.0 0.50 1.00 0.00013
0.0000074 0.000013 37.0 37.5 1.84 1.00 0.00014
0.0000057 0.0000083 54.1 55.1 0.75 1.00 0.00013
0.0000050 0.0000083 53.5 55.6 0.60 1.00 0.00011
0.0000050 0.0000155 46.7 48.2 0.84 1.00 0.00022
0.0000053 0.0000069 50.2 51.2 0.61 1.20 0.00022
0.0000054 0.0000062 57.1 58.0 < 0.50 1.10 0.00012
0.0000062 0.0000159 35.0 36.6 2.49 < 0.10 0.00011
0.0000055 0.0000108 49.3 51.1 0.86 0.13 < 0.00010
0.0000057 0.0000058 50.0 48.0 1.06 0.18 < 0.00010
0.0000076 0.0000247 47.1 48.0 1.40 0.61 0.00017

< 0.0000050 0.0000079 47.6 47.8 0.64 0.36 0.00021

0.000022 0.000023 105 106 0.93 3.40 0.00019
0.0000131 0.0000212 47.5 47.1 1.09 1.30 0.000133
0.0000172 0.0000249 81.7 74.5 1.08 1.40 0.00015
0.0000128 0.0000182 92.1 92.5 0.63 1.80 0.00013
0.000055 0.000044 94.6 90.7 1.65 11.4 0.00012
0.0000365 0.0000469 102 102 0.60 8.70 0.00012
0.0000304 0.0000496 73.4 73.0 1.56 1.20 0.00010
0.0000376 0.0000474 107 109 0.93 1.50 0.00010
0.000010 0.000010 54.7 55.2 0.64 1.00 0.00029
0.0000070 0.0000218 51.9 53.3 0.96 1.00 0.00017
0.0000059 0.0000163 46.8 49.4 0.75 1.00 0.00019
0.0000050 0.0000073 55.7 57.7 0.50 1.20 0.00022
0.000021 0.000024 112 114 1.06 2.60 0.00021
0.0000213 0.0000346 79.0 81.2 1.36 1.40 0.00010
0.0000147 0.0000235 105 106 0.50 1.70 0.00012
0.000086 0.000109 126 123 1.14 2.70 0.00016
0.0000129 0.0000162 79.4 79.2 2.31 2.10 0.00017
0.0000268 0.000047 69.5 71.6 1.94 0.79 0.00011
0.0000159 0.0000271 78.1 80.6 0.95 1.05 0.00016
0.0000192 0.0000236 79.2 81.6 1.36 1.27 0.00014
0.0000353 0.0000364 97.4 94.1 0.85 9.20 0.00013
0.0000376 0.0000783 37.6 36.9 2.58 1.24 0.00014
0.0000661 0.0000691 106 111 0.83 13.4 0.00012
0.0000252 0.0000387 45.3 47.5 2.84 2.85 0.00012
0.0000242 0.000042 101 103 0.99 1.47 < 0.00010

< 0.0000050 0.0000065 67.1 66.7 < 0.50 1.30 0.00024
0.0000108 0.0000348 52.9 52.5 1.32 0.79 0.00019

< 0.0000050 0.0000053 46.2 44.7 0.58 0.37 0.00020
< 0.0000050 < 0.0000050 54.9 50.6 < 0.50 0.44 0.00020
0.0000154 0.000016 88.6 89.1 0.80 1.49 < 0.00010
0.0000173 0.0000209 93.4 93.7 0.745 1.48 0.00010
0.0000828 0.0000763 134 134 < 0.50 17.3 0.00014
0.000174 0.000161 98.3 91.4 < 0.50 4.65 0.00012
0.000139 0.000147 93.9 83.3 0.91 6.76 0.00010

0.0000357 0.0000596 60.6 60.3 1.53 1.20 0.00020
0.0000099 0.0000182 102 104 0.86 2.10 0.00019
0.0000075 0.0000093 118 115 0.56 3.20 0.00019
0.000017 0.0000163 60.0 60.4 0.823 1.47 0.000137
0.0000179 0.0000644 43.4 44.3 1.90 2.90 0.00020
0.0000492 0.0000557 94.6 86.8 1.04 9.60 0.00013
0.000020 0.000053 331 337 1.44 2.60 0.00020
0.000040 0.0000549 131 130 0.65 2.20 0.00010
0.0000185 0.0000213 88.8 89.8 0.87 1.60 0.00012
0.000135 0.000139 67.0 68.2 1.24 1.40 0.00014
0.000245 0.000256 87.6 92.0 0.83 2.00 0.00011
0.000243 0.000261 116 117 0.74 2.22 0.00050

0.0000164 0.0000181 117 117 0.58 4.90 0.00018
0.0000692 0.00011 68.7 67.1 1.93 1.50 0.00016
0.0000075 0.0000086 101 105 0.99 3.37 0.00011
0.0000173 0.0000186 96.0 94.6 0.65 2.10 0.00016
0.0000363 0.0000482 221 221 0.80 3.50 < 0.00010
0.0000305 0.0000516 70.9 73.2 2.03 0.51 0.00010
0.0000449 0.0000505 104 96.8 0.90 1.25 < 0.00010
0.0000144 0.0000175 119 119 0.51 2.50 0.00012
0.0000245 0.0000352 73.5 71.2 1.95 0.99 < 0.00010
0.000199 0.000221 71.1 72.1 1.55 2.83 0.00014
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Table C-2: P . subcapita  Cell Yield Paired with Water Quality

APPENDIX C: CONCENTRATION-RESPONSE ANALYSIS

Year Quarter Sample ID

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)

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

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

Notes:

Screening

Concentrations of parameters in 2016 tests 
with significant results are shaded if the 
concentration is greater than the maximum 
concentration measured in references or 
tests that are not statistically different than 
reference. Tests were identified as having 
a significant result if endpoint was 
significantly reduced relative to one or both 
reference waters (based on pairwise tests 
in laboratory reports).

Reference

Tests that were not statistically different t

Tests with significant results (2015)

Tests with significant results (2016)

"-D-" = dissolved concentration; "-T-" = 
total concentration; CaCO3 = calcium 
carbonate; 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 FLUORIDE-D-
mg/l

0.00017 0.00010 0.00010 367 0.00050 0.00050 0.137
0.00017 0.00010 0.00010 367 0.00050 0.00050 0.137
0.00015 0.00010 0.00010 353 0.00050 0.00050 0.137
0.00046 0.00010 0.00010 245 0.00050 0.00050 0.145
0.00013 0.00010 0.00010 342 0.00050 0.00050 0.153
0.00036 0.00010 0.00010 354 0.00050 0.00050 0.156
0.00037 0.00010 0.00010 303 0.00050 0.00050 0.153
0.00034 0.00010 0.00010 314 0.00050 0.00050 0.16

< 0.00020 < 0.00010 < 0.00010 358 < 0.00050 < 0.00050 0.155
0.00029 < 0.00010 < 0.00010 233 < 0.00050 < 0.00050 0.149
0.00018 < 0.00010 < 0.00010 338 < 0.00050 < 0.00050 0.173
0.00021 < 0.00010 < 0.00010 330 < 0.00050 < 0.00050 0.155
0.00062 < 0.00010 < 0.00010 289 < 0.00050 < 0.00050 0.157
0.00024 < 0.00010 < 0.00010 297 < 0.00050 < 0.00050 0.166

0.00024 0.00074 0.00079 826 0.00050 0.00050 0.137
0.000213 0.00010 0.00010 350 0.00050 0.00050 0.129
0.00024 0.00010 0.00010 625 0.00050 0.00050 0.21
0.00022 0.00010 0.00010 732 0.00050 0.00050 0.20
0.00020 0.00010 0.00010 665 0.00124 0.00076 0.146
0.00015 0.00010 0.00010 733 0.00050 0.00050 0.16
0.00028 0.00010 0.00012 573 0.00050 0.00050 0.204
0.00017 0.00010 0.00010 815 0.00050 0.00050 0.201
0.00034 0.00010 0.00010 345 0.00050 0.00050 0.149
0.00054 0.00010 0.00010 338 0.00050 0.00050 0.151
0.00037 0.00010 0.00010 284 0.00050 0.00050 0.158
0.00026 0.00010 0.00010 355 0.00050 0.00050 0.156
0.00015 0.00010 0.00010 851 0.00050 0.00050 0.18
0.00020 0.00010 0.00010 614 0.00050 0.00050 0.174
0.00013 0.00010 0.00010 760 0.00050 0.00050 0.16
0.00021 0.00010 0.00010 940 0.00050 0.00050 0.236
0.00035 0.00065 0.00108 622 < 0.00050 < 0.00050 0.107
0.00031 < 0.00010 < 0.00010 547 < 0.00050 < 0.00050 0.186
0.00025 < 0.00010 < 0.00010 652 < 0.00050 < 0.00050 0.232
0.00023 < 0.00010 < 0.00010 668 < 0.00050 < 0.00050 0.20
0.00018 < 0.00010 < 0.00010 700 < 0.00050 < 0.00050 0.15
0.00076 < 0.00010 0.00027 266 < 0.00050 0.0010 0.111
0.00015 < 0.00010 < 0.00010 793 < 0.00050 < 0.00050 0.17
0.00045 < 0.00010 0.00013 359 < 0.00050 0.00065 0.12
0.00012 < 0.00010 < 0.00010 874 < 0.00050 < 0.00050 0.22

< 0.00030 < 0.00010 < 0.00010 419 < 0.00050 < 0.00050 0.158
0.00085 < 0.00010 0.00015 342 < 0.00050 0.00065 0.156
0.00027 < 0.00010 < 0.00010 317 < 0.00050 < 0.00050 0.175
0.00035 < 0.00010 < 0.00010 327 < 0.00050 0.00054 0.161
0.00017 < 0.00010 < 0.00010 732 < 0.00050 < 0.00050 0.20

0.000185 <0.0001 <0.0001 735 <0.0005 <0.0005 0.16
< 0.00020 < 0.00010 < 0.00010 1010 < 0.00050 < 0.00050 0.24
0.00027 < 0.00010 < 0.00010 754 < 0.00050 < 0.00050 0.25
0.00019 < 0.00010 < 0.00010 700 < 0.00050 < 0.00050 0.21

0.00058 0.00037 0.00061 484 0.00050 0.00053 0.103
0.00023 0.00026 0.00034 802 0.00050 0.00050 0.119
0.00020 0.00010 0.00010 876 0.00050 0.00050 0.11
0.00018 0.00010 0.00010 453 0.00050 0.00050 0.146
0.00070 0.00010 0.00022 299 0.00050 0.00073 0.115
0.00019 0.00010 0.00010 686 0.00050 0.00050 0.175
0.00020 0.00020 0.00020 2680 0.00050 0.0010 0.45
0.00027 0.00010 0.00010 1030 0.00050 0.00050 0.17
0.00015 0.00010 0.00010 657 0.00050 0.00050 0.184
0.00019 0.00010 0.00010 535 0.00050 0.00050 0.215
0.00020 0.00010 0.00010 660 0.00050 0.00050 0.236
0.00050 0.00050 0.00050 770 0.0010 0.0025 0.184

< 0.00030 0.00072 0.00081 927 < 0.00050 < 0.00050 0.14
0.00058 0.00077 0.00126 549 < 0.00050 0.00079 0.104
0.00018 0.00026 0.00034 901 < 0.00050 < 0.00050 0.12

< 0.00020 < 0.00010 < 0.00010 745 < 0.00050 < 0.00050 0.21
< 0.00010 < 0.00010 < 0.00010 1720 < 0.00050 < 0.00050 < 0.20
0.00027 < 0.00010 0.00011 555 < 0.00050 0.00054 0.196
0.00015 < 0.00010 < 0.00010 810 < 0.00050 < 0.00050 0.19
0.00013 < 0.00010 < 0.00010 885 < 0.00050 < 0.00050 0.18
0.00029 < 0.00010 < 0.00010 573 < 0.00050 < 0.00050 0.182
0.00021 < 0.00010 < 0.00010 557 < 0.00050 < 0.00050 0.217
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Table C-2: P . subcapita  Cell Yield Paired with Water Quality

APPENDIX C: CONCENTRATION-RESPONSE ANALYSIS

Year Quarter Sample ID

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)

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

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

Notes:

Screening

Concentrations of parameters in 2016 tests 
with significant results are shaded if the 
concentration is greater than the maximum 
concentration measured in references or 
tests that are not statistically different than 
reference. Tests were identified as having 
a significant result if endpoint was 
significantly reduced relative to one or both 
reference waters (based on pairwise tests 
in laboratory reports).

Reference

Tests that were not statistically different t

Tests with significant results (2015)

Tests with significant results (2016)

"-D-" = dissolved concentration; "-T-" = 
total concentration; CaCO3 = calcium 
carbonate; mg/l = milligrams per litre; ug/l = 
micrograms per litre; % = percent.

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

197 0.010 0.010 0.000050 0.000050 0.0019 0.00164
197 0.010 0.010 0.000050 0.000050 0.0019 0.00164
197 0.010 0.010 0.000050 0.000050 0.00151 0.00173
129 0.010 0.052 0.000050 0.000050 0.0010 0.0012
188 0.010 0.010 0.000055 0.000050 0.0020 0.0020
190 0.010 0.010 0.000050 0.000050 0.0015 0.0015
160 0.010 0.066 0.000050 0.000050 0.0017 0.0016
170 0.010 0.010 0.000050 0.000050 0.0016 0.0018
202 < 0.010 < 0.010 < 0.000050 < 0.000050 0.0014 0.0015
126 < 0.010 0.075 < 0.000050 0.000060 0.0011 0.0013
177 < 0.010 0.013 < 0.000050 < 0.000050 0.0017 0.0018
177 < 0.010 0.022 < 0.000050 < 0.000050 0.0015 0.0018
163 < 0.010 0.227 < 0.000050 0.000131 0.0020 0.0021
163 < 0.010 0.013 < 0.000050 < 0.000050 0.0019 0.0017

445 0.010 0.031 0.000050 0.000050 0.0109 0.0109
205 0.010 0.0507 0.000050 0.000056 0.00443 0.00423
373 0.010 0.027 0.000050 0.000050 0.0069 0.0068
431 0.010 0.010 0.000050 0.000050 0.0069 0.0067
381 0.010 0.024 0.000050 0.000050 0.0146 0.0145
415 0.010 0.014 0.000050 0.000050 0.0229 0.0223
302 0.010 0.107 0.000050 0.000144 0.0187 0.018
471 0.010 0.033 0.000050 0.000050 0.030 0.0307
191 0.010 0.036 0.000050 0.000195 0.00193 0.00197
179 0.010 0.153 0.000050 0.000106 0.0022 0.0023
160 0.010 0.088 0.000050 0.000070 0.0017 0.0020
190 0.010 0.010 0.000050 0.000050 0.0020 0.0021
475 0.010 0.010 0.000050 0.000050 0.0155 0.0154
332 0.010 0.070 0.000050 0.000063 0.0139 0.0143
436 0.010 0.010 0.000050 0.000050 0.0169 0.0173
536 0.010 0.010 0.000050 0.000050 0.031 0.0312
328 < 0.010 0.148 < 0.000050 0.000098 0.010 0.0103
306 < 0.010 0.143 < 0.000050 0.000095 0.0064 0.0068
368 < 0.010 0.063 < 0.000050 0.000076 0.0084 0.0083
386 < 0.010 0.058 < 0.000050 < 0.000050 0.0077 0.0081
395 < 0.010 0.038 < 0.000050 0.000053 0.0184 0.0184
141 0.012 0.462 < 0.000050 0.000386 0.0052 0.0056
435 < 0.010 0.010 < 0.000050 < 0.000050 0.0313 0.0329
177 0.023 0.163 < 0.000050 0.000117 0.0064 0.0068
455 < 0.010 0.032 < 0.000050 < 0.000050 0.0322 0.032
231 < 0.010 < 0.010 < 0.000050 < 0.000050 0.0023 0.0025
185 < 0.010 0.375 < 0.000050 0.000221 0.0021 0.0025
161 < 0.010 0.024 < 0.000050 < 0.000050 0.0024 0.0024
186 < 0.010 0.028 < 0.000050 < 0.000050 0.0026 0.0022
379 < 0.010 0.016 < 0.000050 < 0.000050 0.0168 0.0168
411 <0.01 0.022 <0.00005 <0.00005 0.017 0.017
572 < 0.010 < 0.010 < 0.000050 < 0.000050 0.0367 0.0379
403 < 0.010 < 0.010 < 0.000050 < 0.000050 0.0338 0.0318
384 < 0.010 < 0.010 < 0.000050 < 0.000050 0.0273 0.0257

248 0.010 0.299 0.000050 0.000173 0.0064 0.0067
458 0.010 0.022 0.000050 0.000050 0.0132 0.0137
505 0.010 0.010 0.000050 0.000050 0.0114 0.012
274 0.010 0.0127 0.000050 0.000050 0.00474 0.0047
159 0.010 0.385 0.000050 0.000277 0.0054 0.0052
384 0.010 0.018 0.000050 0.000050 0.022 0.0212

1880 0.020 0.020 0.00010 0.00010 0.0538 0.0562
597 0.010 0.019 0.000050 0.000050 0.042 0.0366
374 0.010 0.016 0.000050 0.000050 0.0147 0.015
269 0.010 0.018 0.000050 0.000050 0.0163 0.016
355 0.010 0.010 0.000050 0.000050 0.0212 0.0227
499 0.050 0.050 0.00025 0.00025 0.0361 0.0361

500 < 0.010 0.011 < 0.000050 < 0.000050 0.0138 0.0139
283 < 0.010 0.387 < 0.000050 0.000212 0.0083 0.0085
465 < 0.010 < 0.010 < 0.000050 < 0.000050 0.0161 0.0171
443 < 0.010 < 0.020 < 0.000050 < 0.000050 0.0066 0.0065

1120 < 0.010 < 0.020 < 0.000050 < 0.000050 0.058 0.0585
305 < 0.010 0.131 < 0.000050 0.000099 0.016 0.0175
453 < 0.010 0.027 < 0.000050 < 0.000050 0.0291 0.0303
507 < 0.010 < 0.010 < 0.000050 < 0.000050 0.0145 0.0144
312 < 0.010 0.127 < 0.000050 0.000096 0.0117 0.0116
293 < 0.010 0.027 < 0.000050 < 0.000050 0.0233 0.0239
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Table C-2: P . subcapita  Cell Yield Paired with Water Quality

APPENDIX C: CONCENTRATION-RESPONSE ANALYSIS

Year Quarter Sample ID

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)

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

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

Notes:

Screening

Concentrations of parameters in 2016 tests 
with significant results are shaded if the 
concentration is greater than the maximum 
concentration measured in references or 
tests that are not statistically different than 
reference. Tests were identified as having 
a significant result if endpoint was 
significantly reduced relative to one or both 
reference waters (based on pairwise tests 
in laboratory reports).

Reference

Tests that were not statistically different t

Tests with significant results (2015)

Tests with significant results (2016)

"-D-" = dissolved concentration; "-T-" = 
total concentration; CaCO3 = calcium 
carbonate; mg/l = milligrams per litre; ug/l = 
micrograms per litre; % = percent.

MAGNESIUM-D-
mg/l

MAGNESIUM-T-
mg/l

MAJOR ANION 
SUM-N-meq/l

MAJOR CATION 
SUM-N-meq/l

MANGANESE-D-
mg/l

MANGANESE-T-
mg/l

MERCURY-D-
mg/l

14.2 14.5 3.98 3.98 0.000054 0.000177 0.000010
14.2 14.5 3.98 3.98 0.000054 0.000177 0.000010
13.9 14.2 3.87 3.98 0.000168 0.000368 0.000010
8.97 9.19 2.69 2.62 0.00064 0.00252 0.0000050
12.8 13.1 3.88 3.80 0.00062 0.00147 0.0000050
13.7 14.3 3.91 3.85 0.00010 0.00031 0.0000050
10.4 10.8 3.55 3.23 0.00327 0.00594 0.0000050
10.9 11.2 3.44 3.44 0.00208 0.00267 0.0000050
14.5 15.1 3.85 4.08 0.00020 0.00034 < 0.0000050
9.25 9.76 2.47 2.54 0.00045 0.00213 < 0.0000050
13.0 13.6 3.93 3.57 0.00027 0.00107 < 0.0000050
12.6 12.3 3.68 3.57 0.00027 0.00073 < 0.0000050
10.9 11.0 3.24 3.29 0.00177 0.0119 < 0.0000050
10.7 9.56 3.36 3.29 0.00124 0.00208 < 0.0000050

44.4 46.2 9.71 9.36 0.00457 0.0064 0.000010
20.8 21.0 5.85 6.19 0.00053 0.00162 0.0000050
41.1 40.5 7.38 7.55 0.00284 0.00507 0.0000050
48.8 49.8 8.58 8.70 0.00177 0.00199
35.1 33.3 7.49 8.66 0.00239 0.00219 0.000010
39.1 38.7 8.34 8.54 0.00129 0.0018
28.8 28.7 6.14 6.12 0.00319 0.0118 0.0000050
49.5 50.7 9.46 9.53 0.00312 0.00693 0.0000050
13.2 13.3 3.77 3.87 0.000352 0.00262 0.000010
12.0 12.3 3.78 3.63 0.00072 0.00813 0.0000050
10.4 11.1 3.27 3.23 0.00058 0.00777 0.0000050
12.4 12.8 3.86 3.85 0.00063 0.00129 0.0000050
47.5 49.3 9.90 9.61 0.00167 0.00208 0.000010
32.7 33.8 6.74 6.73 0.00108 0.00442 0.0000050
42.3 43.0 8.46 8.83 0.00108 0.00157 0.0000050
53.6 52.9 11.0 11.0 0.000074 0.000211 0.000010
31.5 32.7 7.19 6.86 0.00623 0.0136 < 0.0000050
32.3 33.2 6.16 6.20 0.00048 0.00365 0.00000062
42.0 44.0 7.61 7.44 0.00544 0.00807 < 0.00000050
45.6 45.9 7.97 7.81 0.00209 0.00328 < 0.0000005
36.7 36.8 7.84 8.14 0.0012 0.00209 < 0.00000050
11.5 11.4 2.81 2.92 0.00014 0.0127 0.00000152
41.3 42.1 9.37 9.01 0.00090 0.00139 < 0.00000050
15.6 16.7 3.92 3.67 0.00101 0.00435 0.00000163
49.1 48.0 10.0 9.20 0.00446 0.00736 < 0.0000050
15.3 15.9 4.39 4.66 0.00026 0.00034 < 0.0000050
12.8 12.8 3.66 3.75 0.00133 0.0179 < 0.0000050
11.0 10.8 3.46 3.25 0.00045 0.00187 < 0.0000050
11.9 12.1 3.67 3.76 0.00044 0.00266 < 0.0000050
38.2 39.6 8.20 7.67 0.00092 0.00195 < 0.0000050
43.2 43.5 8.51 8.33 0.00072 0.00173 <0.000005
57.8 59.6 11.5 11.7 0.00578 0.00636 < 0.0000050
38.3 37.1 8.39 8.31 0.00090 0.00182 < 0.0000050
36.4 34.6 7.90 7.89 0.00203 0.0032 < 0.0000050

23.3 23.3 5.36 5.16 0.00351 0.0113 0.0000050
49.4 51.4 9.40 9.55 0.00181 0.00319 0.0000050
51.4 50.7 10.3 10.6 0.00064 0.00116 0.0000050
30.1 30.8 8.23 8.30 0.00103 0.0015 0.000010
12.3 12.6 3.32 3.28 0.00030 0.0102 0.0000050
35.8 34.7 8.08 7.91 0.00067 0.0020 0.0000050
257 261 39.5 37.8 0.00193 0.00265 0.000010
65.4 65.4 12.2 12.1 0.00757 0.00805 0.0000050
37.0 37.4 7.55 7.58 0.00089 0.00231 0.0000050
24.8 25.2 5.69 5.53 0.00016 0.00051 0.0000050
33.0 34.3 7.47 7.27 0.00020 0.00054 0.0000050
50.8 54.3 9.85 10.3 0.00050 0.00050 0.0000050

50.4 51.9 10.5 10.5 0.00454 0.00523 < 0.0000050
27.0 26.1 5.96 5.92 0.00623 0.0194 < 0.0000050
51.6 52.5 10.1 9.81 0.00052 0.00131 < 0.0000050
49.4 50.7 8.60 8.95 0.00127 0.00159 < 0.00000050
137 142 23.1 22.5 0.00675 0.00749 < 0.0000050
31.0 32.0 5.91 6.16 0.00282 0.00973 < 0.0000050
46.8 45.0 9.73 9.16 0.00634 0.00829 < 0.0000050
50.8 52.4 9.93 10.3 0.00103 0.00115 < 0.0000050
31.3 31.0 6.21 6.33 0.00152 0.00559 < 0.0000050
28.1 28.4 5.88 6.04 0.00155 0.00325 < 0.0000050
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Table C-2: P . subcapita  Cell Yield Paired with Water Quality

APPENDIX C: CONCENTRATION-RESPONSE ANALYSIS

Year Quarter Sample ID

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)

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

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

Notes:

Screening

Concentrations of parameters in 2016 tests 
with significant results are shaded if the 
concentration is greater than the maximum 
concentration measured in references or 
tests that are not statistically different than 
reference. Tests were identified as having 
a significant result if endpoint was 
significantly reduced relative to one or both 
reference waters (based on pairwise tests 
in laboratory reports).

Reference

Tests that were not statistically different t

Tests with significant results (2015)

Tests with significant results (2016)

"-D-" = dissolved concentration; "-T-" = 
total concentration; CaCO3 = calcium 
carbonate; 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

NITRITE 
NITROGEN 

(NO2), AS N-N-
mg/l

0.000010 0.000534 0.00054 0.00050 0.00050 0.133 0.0010
0.000010 0.000534 0.00054 0.00050 0.00050 0.133 0.0010
0.000010 0.000564 0.000552 0.00050 0.00050 0.133 0.0010
0.0000050 0.000521 0.00062 0.00050 0.00050 0.0657 0.0010
0.0000050 0.00068 0.000676 0.00050 0.00050 0.0186 0.0010
0.0000050 0.000645 0.00059 0.00050 0.00050 0.0217 0.0010
0.0000050 0.000918 0.000936 0.00050 0.00050 0.0856 0.0010
0.0000050 0.0010 0.000998 0.00050 0.00050 0.0779 0.0010

< 0.00000050 0.000577 0.000564 < 0.00050 < 0.00050 0.169 < 0.0010
0.00000135 0.000608 0.00062 < 0.00050 < 0.00050 0.0335 < 0.0010

< 0.00000050 0.000628 0.000634 < 0.00050 < 0.00050 0.0573 < 0.0010
0.00000056 0.000572 0.000556 < 0.00050 < 0.00050 0.103 < 0.0010
0.00000098 0.000913 0.000934 < 0.00050 0.00050 0.115 < 0.0010
< 0.0000050 0.000965 0.00101 < 0.00050 < 0.00050 0.0711 < 0.0010

0.000010 0.00102 0.00106 0.00953 0.00972 2.36 0.012
0.0000050 0.000499 0.000485 0.000753 0.000833 0.573 0.0010
0.0000050 0.000915 0.000923 0.00079 0.00079 0.866 0.0011

0.000969 0.000979 0.00066 0.00069 1.17 0.0050
0.000010 0.000793 0.000782 0.00070 0.00052 3.17 0.0013

0.00204 0.00212 0.00393 0.00408 5.94 0.0050
0.0000050 0.00128 0.00128 0.00203 0.00242 7.40 0.0056
0.0000050 0.00153 0.00153 0.00411 0.00431 8.23 0.0049
0.000010 0.000915 0.000988 0.00050 0.00050 0.44 0.0010
0.0000050 0.000953 0.000971 0.00050 0.00050 0.31 0.0010
0.0000050 0.000951 0.00102 0.00050 0.00050 0.165 0.0010
0.0000050 0.000988 0.00106 0.00050 0.00050 0.461 0.0010
0.000010 0.000954 0.000984 0.00219 0.00231 13.0 0.0039
0.0000050 0.00108 0.00106 0.00192 0.00204 7.45 0.0028
0.0000050 0.000899 0.000988 0.00117 0.00119 10.2 0.0050
0.000010 0.00173 0.00171 0.00359 0.00359 15.1 0.0030

0.00000124 0.000966 0.000979 0.00732 0.00831 1.82 0.010
0.00000077 0.000741 0.000774 0.00097 0.00123 0.818 < 0.0010
0.00000121 0.000916 0.000913 0.00074 0.00090 0.841 0.0016
0.00000085 0.000914 0.000932 0.00073 0.00087 1.01 < 0.0050

< 0.00000050 0.00149 0.00154 0.00248 0.00264 5.05 < 0.0050
0.00000177 0.000643 0.000693 0.00137 0.00221 0.776 < 0.0010
0.00000085 0.00119 0.00122 0.00216 0.0024 6.52 < 0.0050
0.00000246 0.000599 0.000651 0.00078 0.00116 1.24 0.0010

< 0.00000050 0.00126 0.00127 0.00485 0.00516 11.9 < 0.0050
< 0.0000050 0.000938 0.000921 < 0.00050 < 0.00050 0.76 < 0.0010
0.00000157 0.000908 0.000921 < 0.00050 0.00067 0.411 < 0.0010

< 0.00000050 0.000908 0.000873 < 0.00050 < 0.00050 0.195 < 0.0010
< 0.0000050 0.00106 0.00103 < 0.00050 0.00086 0.282 < 0.0010

< 0.00000050 0.000903 0.000974 0.00145 0.00151 9.61 0.0056
<0.000005 0.00104 0.00108 0.00189 0.00203 8.77 <0.005

< 0.00000050 0.00163 0.00167 0.00341 0.00342 11.1 0.0098
< 0.00000050 0.00158 0.00152 0.00437 0.00462 8.57 < 0.0050
< 0.0000005 0.00139 0.00149 0.00402 0.00383 7.27 < 0.0050

0.0000084 0.00076 0.000807 0.00624 0.00758 1.19 0.0029
0.0000050 0.00104 0.00109 0.0128 0.013 2.49 0.0088
0.0000050 0.000922 0.00096 0.0059 0.00603 2.15 0.0050
0.000010 0.00063 0.000648 0.000597 0.00064 0.795 0.0010
0.0000050 0.00059 0.000542 0.00077 0.00141 0.807 0.0010
0.0000050 0.00221 0.00219 0.0047 0.00479 5.65 0.0027
0.000010 0.00284 0.00288 0.0305 0.0321 30.1 0.020
0.0000050 0.00149 0.00136 0.00681 0.00664 14.7 0.0050
0.0000050 0.000994 0.000996 0.00164 0.00167 9.13 0.0046
0.0000050 0.00114 0.00115 0.00356 0.00361 5.83 0.0014
0.0000050 0.00135 0.00145 0.00471 0.00503 7.20 0.0020
0.0000050 0.00165 0.00164 0.0065 0.0071 12.8 0.0030

< 0.0000050 0.000996 0.000997 0.00935 0.00979 2.94 0.0124
0.00000108 0.000762 0.000741 0.0105 0.0113 1.97 0.0037

< 0.00000050 0.00112 0.00117 0.0119 0.0127 2.67 < 0.0050
< 0.00000050 0.000917 0.000924 0.00062 < 0.0010 1.20 < 0.0050
< 0.00000050 0.00174 0.00176 0.0129 0.0133 27.9 < 0.010
0.00000121 0.00119 0.00126 0.00214 0.00296 7.35 0.0033
< 0.0000005 0.00124 0.00124 0.00445 0.00468 10.0 < 0.0050
< 0.0000050 0.000835 0.000856 0.00137 0.00143 12.7 < 0.0050
0.00000251 0.00104 0.00104 0.00191 0.00221 6.45 0.0025
0.00000069 0.00136 0.0014 0.00453 0.00482 6.33 < 0.0010
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Table C-2: P . subcapita  Cell Yield Paired with Water Quality

APPENDIX C: CONCENTRATION-RESPONSE ANALYSIS

Year Quarter Sample ID

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)

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

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

Notes:

Screening

Concentrations of parameters in 2016 tests 
with significant results are shaded if the 
concentration is greater than the maximum 
concentration measured in references or 
tests that are not statistically different than 
reference. Tests were identified as having 
a significant result if endpoint was 
significantly reduced relative to one or both 
reference waters (based on pairwise tests 
in laboratory reports).

Reference

Tests that were not statistically different t

Tests with significant results (2015)

Tests with significant results (2016)

"-D-" = dissolved concentration; "-T-" = 
total concentration; CaCO3 = calcium 
carbonate; mg/l = milligrams per litre; ug/l = 
micrograms per litre; % = percent.

NITROGEN, 
AMMONIA (AS N)-

N-mg/l

ORTHO-
PHOSPHATE-N-

mg/l

OXIDATION-
REDUCTION 

POTENTIAL, LAB-
N-mv

pH, LAB-N-ph 
units

PHOSPHORUS-N-
mg/l

POTASSIUM-D-
mg/l

POTASSIUM-T-
mg/l

0.0050 0.0032 344 8.36 0.0042 0.394 0.401
0.0050 0.0032 344 8.36 0.0042 0.394 0.401
0.0050 0.0027 371 8.34 0.0035 0.393 0.419
0.0050 0.0042 470 8.35 0.0102 0.33 0.365
0.0050 0.0029 325 8.37 0.0054 0.53 0.519
0.0050 0.0017 346 8.40 0.0022 0.463 0.419
0.0050 0.0010 312 8.30 0.0080 0.363 0.367
0.0050 0.0015 490 8.26 0.0020 0.331 0.348

< 0.0050 0.0032 297 8.27 0.0036 0.384 0.369
< 0.0050 0.0041 318 8.32 0.0078 0.301 0.336
< 0.0050 0.0031 375 8.23 0.0038 0.439 0.466
< 0.0050 0.0023 343 8.32 0.0028 0.376 0.375
< 0.0050 0.0011 321 8.20 0.0164 0.354 0.455
< 0.0050 < 0.0010 378 8.29 < 0.0020 0.344 0.363

0.0055 0.0010 491 8.38 0.0050 1.37 1.38
0.00843 0.00313 413 7.53 0.0081 0.532 0.546
0.0050 0.0040 352 8.37 0.0082 0.992 0.987
0.0050 0.0058 360 8.37 0.0057 0.852 0.896
0.0050 0.0010 302 8.26 0.0047 1.15 1.16
0.0050 0.0035 370 8.15 0.0036 1.29 1.26
0.0095 0.0014 345 8.43 0.0176 1.21 1.19
0.0050 0.0010 345 8.39 0.0027 1.87 1.84
0.0050 0.0010 512 8.26 0.0043 0.357 0.374
0.0050 0.0010 473 8.37 0.0164 0.383 0.41
0.0050 0.0010 320 8.29 0.0077 0.376 0.419
0.0050 0.0018 491 8.27 0.0020 0.387 0.394
0.0050 0.0010 305 8.28 0.0036 1.15 1.20
0.0050 0.0010 302 8.42 0.010 1.04 1.07
0.0050 0.0010 288 8.38 0.0020 1.18 1.24
0.0050 0.0010 294 8.33 0.0029 1.23 1.21
0.0076 0.0016 339 8.33 0.0063 1.22 1.26

< 0.0050 0.0054 323 8.31 0.0102 0.783 0.867
0.0088 0.0064 312 8.28 0.0121 0.904 0.984

< 0.0050 0.0061 337 8.36 0.0079 0.989 1.01
< 0.0050 < 0.0010 308 8.05 0.0023 1.22 1.12
< 0.0050 0.0133 312 8.11 0.039 0.547 0.644
0.0073 0.0040 323 8.06 0.0052 1.49 1.56

< 0.0050 0.0081 281 8.17 0.0142 0.633 0.748
< 0.0050 0.0011 365 8.38 0.0027 1.53 1.59
< 0.0050 < 0.0010 312 8.16 < 0.0020 0.377 0.389
< 0.0050 < 0.0010 337 8.26 0.0274 0.409 0.548
< 0.0050 < 0.0010 370 8.20 0.0049 0.393 0.415
< 0.0050 < 0.0010 387 8.25 < 0.0020 0.387 0.41
< 0.0050 < 0.0010 374 8.26 0.0061 1.18 1.20
<0.005 <0.001 360 8.28 0.00225 1.25 1.34

< 0.0050 0.0011 295 8.29 < 0.0020 1.37 1.43
< 0.0050 0.0021 341 8.37 0.0027 1.09 1.39
< 0.0050 0.0013 367 8.30 < 0.0020 1.09 1.08

0.0050 0.0010 359 8.40 0.0173 0.904 0.982
0.0050 0.0010 349 8.37 0.0030 1.50 1.51
0.0050 0.0010 275 8.34 0.0020 1.45 1.45
0.0050 0.0035 457 7.39 0.00467 0.608 0.62
0.0050 0.0010 355 8.13 0.0366 0.543 0.666
0.0102 0.0027 356 8.10 0.0052 1.49 1.48
0.0050 0.0010 354 8.27 0.0021 3.81 3.98
0.0050 0.0010 354 8.28 0.0020 1.91 1.93
0.0071 0.0010 323 8.34 0.0036 1.19 1.17
0.0050 0.0027 493 8.42 0.0056 0.82 0.821
0.0050 0.0018 354 8.37 0.0029 1.03 1.06
0.0050 0.0010 364 8.25 0.0050 1.33 1.38

< 0.0050 < 0.0010 500 8.33 < 0.0020 1.48 1.58
0.0074 0.0028 345 8.20 0.0215 1.04 1.10

< 0.0050 < 0.0010 385 8.39 < 0.0020 1.76 1.73
< 0.0050 0.0041 294 8.31 0.0045 0.87 0.861
< 0.0050 < 0.0010 309 8.22 < 0.0020 2.51 2.52
0.0086 0.0029 324 8.32 0.0128 1.21 1.18

< 0.0050 < 0.0010 344 8.38 < 0.0020 1.48 1.44
< 0.0050 < 0.0010 304 8.26 < 0.0020 1.16 1.05
< 0.0050 0.0020 337 8.32 0.0128 1.08 1.09
< 0.0050 < 0.0010 362 8.30 0.0027 0.944 0.989
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Table C-2: P . subcapita  Cell Yield Paired with Water Quality

APPENDIX C: CONCENTRATION-RESPONSE ANALYSIS

Year Quarter Sample ID

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)

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

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

Notes:

Screening

Concentrations of parameters in 2016 tests 
with significant results are shaded if the 
concentration is greater than the maximum 
concentration measured in references or 
tests that are not statistically different than 
reference. Tests were identified as having 
a significant result if endpoint was 
significantly reduced relative to one or both 
reference waters (based on pairwise tests 
in laboratory reports).

Reference

Tests that were not statistically different t

Tests with significant results (2015)

Tests with significant results (2016)

"-D-" = dissolved concentration; "-T-" = 
total concentration; CaCO3 = calcium 
carbonate; mg/l = milligrams per litre; ug/l = 
micrograms per litre; % = percent.

SELENIUM-D-ug/l SELENIUM-T-ug/l SILICON-D-mg/l SILICON-T-mg/l SILVER-D-mg/l SILVER-T-mg/l SODIUM-D-mg/l

0.69 0.73 1.59 1.61 0.000010 0.000010 0.706
0.69 0.73 1.59 1.61 0.000010 0.000010 0.706
0.76 0.73 1.64 1.66 0.000010 0.000010 0.712
0.477 0.492 1.74 1.88 0.000010 0.000010 0.548
0.47 0.431 2.06 2.11 0.000010 0.000010 0.699
0.685 0.622 1.49 1.57 0.000010 0.000010 0.727
0.787 0.87 1.64 1.83 0.000010 0.000010 0.727
0.724 0.78 1.73 1.78 0.000010 0.000010 0.634
0.799 0.781 1.77 1.82 < 0.000010 < 0.000010 0.679
0.522 0.551 1.86 2.11 < 0.000010 < 0.000010 0.603
0.557 0.63 2.07 2.06 < 0.000010 < 0.000010 0.644
0.694 0.681 1.77 1.88 < 0.000010 < 0.000010 0.644
0.832 0.831 1.85 2.15 < 0.000010 < 0.000010 0.735
0.868 0.826 1.67 1.71 < 0.000010 < 0.000010 0.654

5.87 5.98 2.13 2.18 0.000010 0.000010 10.0
19.3 18.5 1.14 1.21 0.000010 0.000010 0.81
28.6 27.7 2.12 2.02 0.000010 0.000010 1.50
33.2 36.5 2.03 2.05 0.000010 0.000010 1.58
23.6 22.2 2.46 2.46 0.000010 0.000010 23.6
23.9 24.5 2.49 2.55 0.000010 0.000010 4.93
30.3 29.9 1.57 1.62 0.000010 0.000010 1.20
56.8 57.2 1.89 1.98 0.000010 0.000010 1.60
1.85 1.86 1.82 1.87 0.000010 0.000010 0.937
1.67 1.81 1.75 1.99 0.000010 0.000010 0.975
1.14 1.24 1.70 1.92 0.000010 0.000010 0.70
1.46 1.56 1.85 1.91 0.000010 0.000010 0.894
51.3 52.4 2.07 2.13 0.000010 0.000010 2.28
31.0 31.8 1.82 1.97 0.000010 0.000010 1.64
39.7 39.4 2.10 2.15 0.000010 0.000010 2.09
72.1 70.6 2.10 2.10 0.000010 0.000010 5.85
4.11 4.41 2.00 2.40 < 0.000010 < 0.000010 6.42
30.5 31.0 1.88 2.16 < 0.000010 < 0.000010 1.31
30.5 31.9 2.10 2.30 < 0.000010 < 0.000010 1.54
32.0 32.4 2.02 2.34 < 0.000010 < 0.000010 1.87
22.3 21.3 2.34 2.36 < 0.000010 < 0.000010 5.10
3.58 3.31 2.02 2.78 < 0.000010 0.000017 1.81
26.3 26.3 2.79 2.83 < 0.000010 < 0.000010 6.48
5.41 5.97 2.09 2.55 < 0.000010 < 0.000010 2.50
53.6 56.4 1.77 1.94 < 0.000010 < 0.000010 1.50
2.28 2.33 1.82 1.85 < 0.000010 < 0.000010 1.01
2.30 1.98 1.87 2.35 < 0.000010 < 0.000010 0.952
0.983 0.997 1.68 1.71 < 0.000010 < 0.000010 0.724
1.38 1.41 1.77 1.82 < 0.000010 < 0.000010 0.796
34.2 36.6 2.12 2.20 < 0.000010 < 0.000010 1.79
40.9 39.5 2.09 2.14 <0.00001 <0.00001 1.91
35.8 35.0 2.24 2.31 < 0.000010 < 0.000010 6.65
26.5 26.8 2.22 2.14 < 0.000010 < 0.000010 5.34
23.9 22.7 2.02 2.04 < 0.000010 < 0.000010 4.23

4.32 4.32 1.80 2.38 0.000010 0.000010 4.43
6.18 6.41 1.99 2.10 0.000010 0.000010 8.65
5.98 5.77 2.19 2.10 0.000010 0.000010 10.4
22.5 22.4 1.30 1.33 0.000010 0.000010 1.14
5.17 5.04 1.67 2.30 0.000010 0.000017 2.09
23.3 22.8 2.45 2.29 0.000010 0.000010 4.69
490 497 2.30 2.33 0.000020 0.000020 1.98
78.2 76.3 1.73 1.75 0.000010 0.000010 2.14
35.4 35.7 2.00 2.07 0.000010 0.000010 1.82
24.8 25.1 1.82 1.88 0.000010 0.000010 2.90
37.4 39.5 2.17 2.27 0.000010 0.000010 3.75
52.3 53.5 2.17 2.29 0.000050 0.000050 5.82

5.36 5.76 2.22 2.30 < 0.000010 < 0.000010 12.0
6.20 5.74 2.10 2.59 < 0.000010 < 0.000010 5.57
5.94 5.95 1.76 1.77 < 0.000010 < 0.000010 11.0
40.4 36.7 1.99 1.99 < 0.000010 < 0.000010 1.74
214 209 2.06 2.09 < 0.000010 < 0.000010 2.16
31.9 31.6 1.71 1.95 < 0.000010 < 0.000010 1.02
54.2 51.3 1.71 1.73 < 0.000010 < 0.000010 1.41
52.0 50.0 2.15 2.19 < 0.000010 < 0.000010 2.22
27.8 29.0 2.01 2.10 < 0.000010 < 0.000010 1.41
17.5 18.5 1.99 2.07 < 0.000010 < 0.000010 3.42
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Table C-2: P . subcapita  Cell Yield Paired with Water Quality

APPENDIX C: CONCENTRATION-RESPONSE ANALYSIS

Year Quarter Sample ID

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)

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

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

Notes:

Screening

Concentrations of parameters in 2016 tests 
with significant results are shaded if the 
concentration is greater than the maximum 
concentration measured in references or 
tests that are not statistically different than 
reference. Tests were identified as having 
a significant result if endpoint was 
significantly reduced relative to one or both 
reference waters (based on pairwise tests 
in laboratory reports).

Reference

Tests that were not statistically different t

Tests with significant results (2015)

Tests with significant results (2016)

"-D-" = dissolved concentration; "-T-" = 
total concentration; CaCO3 = calcium 
carbonate; mg/l = milligrams per litre; ug/l = 
micrograms per litre; % = percent.

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

0.773 0.0884 0.0907 46.8 0.000010 0.000010 0.00010
0.773 0.0884 0.0907 46.8 0.000010 0.000010 0.00010
0.716 0.0885 0.0923 46.1 0.000010 0.000010 0.00010
0.562 0.0608 0.0661 14.5 0.000010 0.000010 0.00010
0.688 0.0926 0.0926 31.8 0.000010 0.000010 0.00010
0.69 0.0954 0.0907 47.5 0.000010 0.000010 0.00010
0.726 0.20 0.21 17.7 0.000010 0.000010 0.00010
0.67 0.207 0.215 21.7 0.000010 0.000010 0.00010
0.683 0.0892 0.0898 49.9 < 0.000010 < 0.000010 < 0.00010
0.629 0.0628 0.0651 12.7 < 0.000010 < 0.000010 < 0.00010
0.679 0.0954 0.0984 34.6 < 0.000010 < 0.000010 < 0.00010
0.695 0.0927 0.0951 40.4 < 0.000010 < 0.000010 < 0.00010
0.746 0.196 0.198 17.1 < 0.000010 < 0.000010 < 0.00010
0.614 0.235 0.241 23.1 < 0.000010 < 0.000010 < 0.00010

10.0 0.29 0.299 249 0.000014 0.000010 0.00010
0.817 0.0621 0.0607 78.8 0.000010 0.000010 0.00010
1.50 0.112 0.113 165 0.000010 0.000010 0.00010
1.71 0.126 0.131 218 0.000010 0.000010 0.00010
5.72 0.192 0.195 147 0.000010 0.000010 0.00018
4.80 0.23 0.23 183 0.000010 0.000010 0.00010
1.17 0.106 0.107 126 0.000010 0.000010 0.00010
1.61 0.131 0.134 234 0.000010 0.000010 0.00010
0.945 0.20 0.206 30.4 0.000010 0.000010 0.00010
0.97 0.21 0.21 25.2 0.000010 0.000010 0.00010
0.741 0.191 0.199 20.1 0.000010 0.000010 0.00010
0.935 0.216 0.229 37.2 0.000010 0.000010 0.00010
2.42 0.164 0.163 233 0.000010 0.000010 0.00010
1.68 0.116 0.12 136 0.000010 0.000010 0.00010
2.18 0.141 0.146 189 0.000010 0.000010 0.00010
5.89 0.234 0.234 283 0.000010 0.000010 0.00010
6.70 0.221 0.222 178 0.000010 0.000017 < 0.00010
1.34 0.0963 0.0994 120 < 0.000010 0.000014 < 0.00010
1.63 0.119 0.123 176 < 0.000010 < 0.000010 < 0.00010
1.90 0.127 0.129 193 < 0.000010 0.000010 < 0.00010
4.89 0.204 0.207 174 < 0.000010 0.000010 < 0.00010
1.69 0.0876 0.0917 36.4 < 0.000010 0.000023 < 0.00010
6.63 0.234 0.24 214 0.000011 0.000012 < 0.00010
2.71 0.11 0.115 63.1 < 0.000010 0.000015 < 0.00010
1.60 0.14 0.142 249 < 0.000010 < 0.000010 < 0.00010
1.04 0.24 0.237 60.7 < 0.000010 < 0.000010 < 0.00010
0.936 0.208 0.203 33.2 < 0.000010 0.000014 < 0.00010
0.703 0.208 0.199 25.9 < 0.000010 < 0.000010 < 0.00010
0.848 0.248 0.236 32.1 < 0.000010 < 0.000010 < 0.00010
1.85 0.134 0.138 168 < 0.000010 < 0.000010 < 0.00010
1.98 0.143 0.145 196 <0.00001 <0.00001 <0.0001
6.90 0.233 0.236 303 < 0.000010 < 0.000010 < 0.00010
5.12 0.195 0.185 187 < 0.000010 < 0.000010 < 0.00010
4.23 0.178 0.17 176 0.000010 < 0.000010 < 0.00010

4.47 0.16 0.168 110 0.000011 0.000018 0.00010
8.65 0.272 0.287 249 0.000014 0.000019 0.00010
10.7 0.304 0.302 277 0.000011 0.000010 0.00010
1.17 0.0851 0.0867 130 0.000010 0.000010 0.00010
2.05 0.103 0.0929 41.1 0.000011 0.000025 0.00010
4.64 0.209 0.209 169 0.000013 0.000014 0.00010
2.07 0.223 0.231 1460 0.000030 0.000032 0.00020
2.01 0.161 0.155 327 0.000010 0.000010 0.00010
1.84 0.125 0.13 154 0.000010 0.000010 0.00010
2.90 0.128 0.131 107 0.000010 0.000010 0.00010
3.90 0.16 0.169 157 0.000010 0.000010 0.00010
6.18 0.212 0.222 237 0.000050 0.000050 0.00050

13.0 0.329 0.32 291 0.000010 0.000018 < 0.00010
5.47 0.183 0.176 131 0.000010 0.000020 < 0.00010
11.2 0.322 0.34 277 0.000017 0.000014 < 0.00010
1.71 0.129 0.131 222 < 0.000010 < 0.000010 < 0.00010
2.18 0.202 0.204 765 0.000016 0.000015 < 0.00010
1.13 0.0972 0.103 116 < 0.000010 0.000013 < 0.00010
1.49 0.139 0.139 245 < 0.000010 < 0.000010 < 0.00010
2.07 0.155 0.155 247 < 0.000010 < 0.000010 < 0.00010
1.38 0.105 0.104 121 < 0.000010 < 0.000010 < 0.00010
3.62 0.13 0.134 110 0.000010 < 0.000010 < 0.00010
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Table C-2: P . subcapita  Cell Yield Paired with Water Quality

APPENDIX C: CONCENTRATION-RESPONSE ANALYSIS

Year Quarter Sample ID

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)

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

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

Notes:

Screening

Concentrations of parameters in 2016 tests 
with significant results are shaded if the 
concentration is greater than the maximum 
concentration measured in references or 
tests that are not statistically different than 
reference. Tests were identified as having 
a significant result if endpoint was 
significantly reduced relative to one or both 
reference waters (based on pairwise tests 
in laboratory reports).

Reference

Tests that were not statistically different t

Tests with significant results (2015)

Tests with significant results (2016)

"-D-" = dissolved concentration; "-T-" = 
total concentration; CaCO3 = calcium 
carbonate; mg/l = milligrams per litre; ug/l = 
micrograms per litre; % = percent.

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

0.00010 0.010 0.010 229 0.050 0.69 1.00
0.00010 0.010 0.010 229 0.050 0.69 1.00
0.00010 0.010 0.010 222 0.050 0.50 1.00
0.00010 0.010 0.010 147 0.10 2.09 2.40
0.00010 0.010 0.010 211 0.080 1.02 1.10
0.00010 0.010 0.010 215 0.095 0.60 1.00
0.00010 0.010 0.010 191 0.067 1.80 4.40
0.00010 0.010 0.010 171 0.050 0.50 1.00

< 0.00010 0.011 0.011 244 < 0.050 < 0.50 < 1.0
< 0.00010 < 0.010 < 0.010 135 0.086 2.79 1.90
< 0.00010 < 0.010 < 0.010 222 0.077 0.92 1.20
< 0.00010 < 0.010 < 0.010 204 0.069 1.10 < 1.0
< 0.00010 < 0.010 < 0.010 174 0.077 2.20 14.7
< 0.00010 < 0.010 < 0.010 167 < 0.050 0.62 < 1.0

0.00010 0.010 0.010 551 0.050 0.82 1.70
0.00010 0.010 0.010 233 0.127 1.37 2.63
0.00010 0.010 0.010 479 0.073 1.58 2.30
0.00010 0.010 0.010 529 0.096 0.74 1.00
0.00010 0.014 0.013 438 0.134 1.18 1.20
0.00010 0.010 0.010 492 0.137 0.70 1.00
0.00010 0.010 0.010 372 0.050 2.17 7.70
0.00010 0.010 0.010 566 0.142 0.93 2.60
0.00010 0.010 0.010 203 0.050 0.50 2.60
0.00010 0.010 0.010 203 0.12 1.29 7.00
0.00016 0.010 0.010 179 0.050 0.79 5.10
0.00010 0.010 0.010 214 0.050 0.52 1.00
0.00010 0.011 0.011 621 0.050 1.08 1.00
0.00010 0.010 0.010 398 0.050 1.55 3.60
0.00010 0.010 0.010 520 0.091 0.57 1.00
0.00010 0.014 0.013 690 0.050 0.90 1.00

< 0.00010 < 0.010 < 0.010 451 0.149 2.42 9.10
< 0.00010 0.013 0.015 378 0.187 2.51 5.90
< 0.00010 < 0.010 < 0.010 496 0.096 1.52 2.70
< 0.00010 < 0.010 < 0.010 480 0.103 1.66 1.80
< 0.00010 0.015 0.016 482 0.11 0.77 < 1.0
< 0.00010 < 0.010 0.015 165 0.202 3.28 24.9
< 0.00010 < 0.010 < 0.010 570 0.137 0.96 < 1.0
< 0.00010 < 0.010 < 0.010 228 0.204 3.37 6.80
< 0.00010 < 0.010 < 0.010 611 0.173 1.31 1.40
< 0.00010 0.012 0.012 256 < 0.050 < 0.50 < 1.0
< 0.00010 < 0.010 < 0.010 191 0.191 2.15 22.7
< 0.00010 < 0.010 < 0.010 195 0.055 0.65 < 1.0
< 0.00010 < 0.010 < 0.010 203 < 0.050 0.80 3.40
< 0.00010 < 0.010 < 0.010 477 0.154 1.30 < 1.0
<0.0001 <0.01 <0.01 517 0.127 1.12 <2

< 0.00010 0.017 0.018 713 0.070 < 0.50 < 1.0
< 0.00010 < 0.010 < 0.010 508 < 0.050 0.52 < 1.0
< 0.00010 < 0.010 < 0.010 487 0.129 0.91 < 1.0

0.00010 0.010 0.011 314 0.115 1.78 9.60
0.00010 0.010 0.010 626 0.102 0.75 1.20
0.00010 0.010 0.010 627 0.11 0.83 6.60
0.00010 0.0107 0.0107 325 0.050 0.843 1.00
0.00010 0.010 0.010 195 0.28 2.47 23.4
0.00010 0.010 0.010 477 0.158 0.83 1.20
0.00020 0.017 0.017 2580 0.050 1.46 1.00
0.00010 0.010 0.010 765 0.050 0.81 1.00
0.00015 0.010 0.010 473 0.050 0.86 1.20
0.00010 0.010 0.010 337 0.050 1.52 1.60
0.00010 0.010 0.010 447 0.122 0.64 1.40
0.00050 0.010 0.010 565 0.050 0.99 1.00

< 0.00010 < 0.010 < 0.010 639 0.095 0.69 < 1.0
< 0.00010 < 0.010 0.012 401 0.20 2.23 14.5
< 0.00010 < 0.010 < 0.010 644 0.134 1.15 1.50
< 0.00010 0.015 0.015 504 0.081 1.04 < 1.0
< 0.00010 0.021 0.021 1520 < 0.050 0.95 < 1.0
< 0.00010 < 0.010 < 0.010 354 0.212 2.85 7.10
< 0.00010 < 0.010 < 0.010 608 0.143 1.14 < 1.0
< 0.00010 0.017 0.017 622 < 0.050 0.71 < 1.0
< 0.00010 < 0.010 < 0.010 366 0.204 2.02 7.10
< 0.00010 0.011 0.012 352 0.184 1.81 < 1.0
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Table C-2: P . subcapita  Cell Yield Paired with Water Quality

APPENDIX C: CONCENTRATION-RESPONSE ANALYSIS

Year Quarter Sample ID

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)

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

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

Notes:

Screening

Concentrations of parameters in 2016 tests 
with significant results are shaded if the 
concentration is greater than the maximum 
concentration measured in references or 
tests that are not statistically different than 
reference. Tests were identified as having 
a significant result if endpoint was 
significantly reduced relative to one or both 
reference waters (based on pairwise tests 
in laboratory reports).

Reference

Tests that were not statistically different t

Tests with significant results (2015)

Tests with significant results (2016)

"-D-" = dissolved concentration; "-T-" = 
total concentration; CaCO3 = calcium 
carbonate; mg/l = milligrams per litre; ug/l = 
micrograms per litre; % = percent.

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

0.13 0.000471 0.000467 0.0010 0.0010 0.0030 0.0030
0.13 0.000471 0.000467 0.0010 0.0010 0.0030 0.0030
0.33 0.000473 0.000472 0.0010 0.0010 0.0030 0.0030
1.51 0.000313 0.000329 0.00050 0.00050 0.0030 0.0030
0.20 0.000416 0.000417 0.00050 0.00050 0.0030 0.0030
0.26 0.000469 0.00044 0.00050 0.00050 0.0030 0.0030
3.89 0.000785 0.000778 0.00050 0.00051 0.0030 0.0030
0.26 0.000707 0.00072 0.00050 0.00050 0.0030 0.0030
0.17 0.000498 0.000489 < 0.00050 < 0.00050 < 0.0030 < 0.0030
1.63 0.000317 0.000331 < 0.00050 0.00051 < 0.0030 < 0.0030
0.22 0.000423 0.000441 < 0.00050 < 0.00050 < 0.0030 < 0.0030
0.85 0.00044 0.00046 < 0.00050 < 0.00050 < 0.0030 < 0.0030
4.73 0.000756 0.000785 < 0.00050 0.00104 < 0.0030 < 0.0030
0.38 0.000761 0.000786 < 0.00050 < 0.00050 < 0.0030 < 0.0030

0.53 0.00219 0.00226 0.0010 0.0010 0.0030 0.0032
1.15 0.00124 0.00121 0.00050 0.00050 0.0030 0.0030
0.77 0.0023 0.00226 0.00050 0.00050 0.0030 0.0030
0.29 0.00264 0.00271 0.00050 0.00050 0.0030 0.0030
0.31 0.00126 0.00123 0.0010 0.0010 0.0041 0.0030
0.36 0.00185 0.00186 0.00050 0.00050 0.0030 0.0030
2.00 0.00152 0.00156 0.00050 0.00054 0.0030 0.0030
0.47 0.00272 0.0028 0.00050 0.00050 0.0030 0.0030
0.41 0.000814 0.000839 0.0010 0.0010 0.0030 0.0041
1.58 0.00083 0.000837 0.00050 0.00070 0.0030 0.0030
1.25 0.00065 0.00071 0.00050 0.00058 0.0030 0.0030
0.26 0.000766 0.000808 0.00050 0.00050 0.0030 0.0030
0.18 0.00218 0.00217 0.0010 0.0010 0.0030 0.0030
2.22 0.00157 0.00159 0.00050 0.00050 0.0030 0.0030
0.30 0.00187 0.00191 0.00050 0.00050 0.0030 0.0030
0.29 0.00392 0.00395 0.0010 0.0010 0.0038 0.0039
3.75 0.00171 0.00174 < 0.00050 < 0.00050 < 0.0030 < 0.0030
3.14 0.00195 0.00208 < 0.00050 0.00077 < 0.0030 < 0.0030
2.63 0.00228 0.00233 < 0.00050 < 0.00050 < 0.0030 < 0.0030
2.33 0.00256 0.0026 < 0.00050 < 0.00050 < 0.0030 < 0.0030
0.77 0.00167 0.00173 < 0.00050 < 0.00050 < 0.0030 < 0.0030
10.8 0.000515 0.000576 < 0.00050 0.00192 < 0.0030 0.0047
0.30 0.00148 0.00149 < 0.00050 < 0.00050 < 0.0030 0.0031
5.46 0.000621 0.000659 < 0.00050 0.00109 < 0.0030 < 0.0030
0.36 0.00302 0.00299 < 0.00050 < 0.00050 < 0.0030 < 0.0030
0.24 0.000988 0.000951 < 0.00050 < 0.00050 < 0.0030 < 0.0030
5.70 0.000846 0.000845 < 0.00050 0.00143 < 0.0030 0.0035
1.08 0.000702 0.000669 < 0.00050 < 0.00050 < 0.0030 < 0.0030
1.19 0.000889 0.000835 < 0.00050 < 0.00050 < 0.0030 < 0.0030
0.43 0.00196 0.0020 < 0.00050 < 0.00050 < 0.0030 < 0.0030
0.49 0.00215 0.00215 <0.0005 <0.0005 <0.003 <0.003
0.35 0.00388 0.00391 < 0.00050 < 0.00050 < 0.0030 0.0034
0.28 0.00286 0.00236 < 0.00050 < 0.00050 0.0089 0.0075
0.39 0.00322 0.00309 < 0.00050 < 0.00050 0.0061 0.0078

5.84 0.00111 0.00111 0.00050 0.00088 0.0031 0.0059
0.61 0.00237 0.00245 0.00050 0.00050 0.0030 0.0030
0.99 0.00222 0.00223 0.00050 0.00050 0.0030 0.0030
0.24 0.00173 0.00175 0.0010 0.0010 0.0030 0.0030
4.71 0.000514 0.000478 0.00050 0.00156 0.0030 0.0041
0.34 0.00187 0.00185 0.00050 0.00050 0.0030 0.0031
0.12 0.0152 0.0155 0.0020 0.0020 0.0030 0.0060
0.29 0.00383 0.00368 0.00050 0.00050 0.0030 0.0030
0.33 0.00175 0.00177 0.00050 0.00050 0.0030 0.0030
0.48 0.00198 0.0020 0.00050 0.00050 0.0061 0.0066
0.35 0.00257 0.0028 0.00050 0.00050 0.0092 0.0106
0.29 0.00375 0.00395 0.0025 0.0025 0.0081 0.015

0.57 0.00262 0.00244 < 0.00050 < 0.00050 < 0.0030 < 0.0030
6.51 0.00132 0.0012 < 0.00050 0.00085 0.0076 0.013
0.37 0.0026 0.0027 < 0.00050 < 0.00050 < 0.0030 < 0.0030
0.25 0.00274 0.00277 < 0.00050 < 0.00050 < 0.0030 < 0.0030
0.28 0.00793 0.00797 < 0.00050 < 0.00050 < 0.0030 < 0.0030
1.45 0.00156 0.00169 < 0.00050 0.00061 < 0.0030 0.0033
0.84 0.00295 0.00298 < 0.00050 < 0.00050 < 0.0030 < 0.0030
0.35 0.00219 0.00223 < 0.00050 < 0.00050 < 0.0030 < 0.0030
2.98 0.00153 0.00148 < 0.00050 0.00060 < 0.0030 < 0.0030
0.94 0.00224 0.00228 < 0.00050 < 0.00050 0.0089 0.0101
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Table C-2: P . subcapita  Cell Yield Paired with Water Quality

APPENDIX C: CONCENTRATION-RESPONSE ANALYSIS

Year Quarter Sample ID

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)

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

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

Notes:

Screening

Concentrations of parameters in 2016 tests 
with significant results are shaded if the 
concentration is greater than the maximum 
concentration measured in references or 
tests that are not statistically different than 
reference. Tests were identified as having 
a significant result if endpoint was 
significantly reduced relative to one or both 
reference waters (based on pairwise tests 
in laboratory reports).

Reference

Tests that were not statistically different t

Tests with significant results (2015)

Tests with significant results (2016)

"-D-" = dissolved concentration; "-T-" = 
total concentration; CaCO3 = calcium 
carbonate; mg/l = milligrams per litre; ug/l = 
micrograms per litre; % = percent.

PCA_Factor1 
(2015 and 2016 

datasets)

PCA-Factor1 
(2016 dataset)

-1.06 -
-1.06 -
-1.05 -
-1.68 -
-1.04 -
-1.17 -
-1.13 -
-1.07 -
-1.08 -0.99
-1.74 -1.81
-1.14 -1.03
-1.29 -1.23
-1.18 -1.32
-1.14 -1.06

0.93 -
-1.06 -
0.00 -
0.23 -
0.60 -
0.95 -
0.02 -
0.81 -
-0.86 -
-0.99 -
-1.10 -
-0.86 -
0.69 -
0.08 -
0.49 -
1.14 -
0.31 0.18
-0.24 -0.32
-0.01 0.00
0.11 0.17
0.77 0.88
-1.01 -1.55
0.96 1.04
-0.75 -1.05
0.73 0.93
-0.66 -0.62
-0.94 -1.18
-1.13 -1.05
-0.97 -0.92
0.36 0.52
0.48 0.61
1.32 1.43
0.87 1.00
0.72 0.83

-0.15 -
0.90 -
0.81 -
-0.51 -
-0.96 -
0.93 -
3.17 -
1.08 -
0.39 -
0.03 -
0.66 -
2.30 -

1.07 1.09
0.19 -0.16
0.98 1.10
0.33 0.39
1.98 2.19
0.00 -0.01
0.66 0.83
0.66 0.78
-0.02 -0.02
0.37 0.36
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Table C-3: H. azteca  Endpoints Paired with Water Quality

APPENDIX C: CONCENTRATION-RESPONSE ANALYSIS

Year Quarter Sample ID Mean 
Survival

Mean Dry Weight 
(Control 

Normalized)

ACIDITY TO pH 
8.3 (As CaCO3)-N-

mg/l

ALKALINITY, 
BICARBONATE 
(As CaCO3), lab 

measured.-N-
mg/l

ALKALINITY, 
CARBONATE (As 

CaCO3), lab 
measured.-N-

mg/l

ALKALINITY, 
HYDROXIDE (As 

CaCO3), lab 
measured.-N-

mg/l

ALKALINITY, 
TOTAL (As 

CaCO3), lab 
measured.-N-

mg/l

2015 Q1 Reference (FR_UFR1) 72.0 81.7 1.00 135 4.30 1.00 139
2015 Q2 Reference (FR_UFR1) 100 91.5 1.00 114 2.75 1.00 116
2015 Q3 Reference (FR_UFR1) 94.0 70.2 1.00 153 6.75 1.00 160
2015 Q4 Reference (FR_UFR1) 92.0 104 1.00 140 5.20 1.00 146
2016 Q1 Reference (FR_UFR1) 100 95.3 <1 139 2.95 <1 141
2016 Q2 Reference (FR_UFR1) 98.0 105 <1 114 <1 <1 114
2016 Q3 Reference (FR_UFR1) 100 110 <1 154 4.00 <1 158
2016 Q4 Reference (FR_UFR1) 94.0 113 <1 140 1.85 <1 141

2015 Q1 CM_MC2 94.0 73.1 1.00 172 4.06 1.00 176
2015 Q2 CM_MC2 96.0 86.8 1.08 132 3.68 1.00 136
2015 Q4 CM_MC2 100 79.2 1.00 189 6.32 1.00 195
2015 Q1 FR_FRCP1 94.0 81.7 1.00 217 9.10 1.00 226
2015 Q3 FR_FRCP1 86.0 77.4 1.00 196 10.5 1.00 207
2015 Q4 FR_FRCP1 100 92.2 1.00 211 2.72 1.00 213
2015 Q1 GH_FR1 98.0 90.3 1.00 197 7.48 1.00 204
2015 Q2 GH_FR1 96.0 78.3 1.00 153 4.93 1.00 158
2015 Q3 GH_FR1 68.0 60.7 1.00 177 8.47 1.00 185
2015 Q4 GH_FR1 94.0 96.1 1.00 187 5.80 1.00 193
2016 Q3 CM_MC2 98.0 113 1.03 200 4.80 <1 204
2016 Q4 CM_MC2 98.0 113 <1 178 1.90 <1 179
2016 Q1 GH_FR1 94.0 87.2 1.00 198 <1 <1 198
2016 Q4 GH_FR1 86.0 92.1 1.21 191 1.95 <1 192

2015 Q3 CM_MC2 66.0 34.5 1.05 201 8.60 1.00 210
2015 Q2 FR_FRCP1 96.0 71.7 1.00 137 5.00 1.00 142

2016 Q1 CM_MC2 80.0 58.1 <1 203 5.60 <1 209
2016 Q2 CM_MC2 94.0 29.9 1.03 143 3.50 <1 146
2016 Q1 FR_FRCP1 100 58.1 1.38 235 1.90 <1 236
2016 Q2 FR_FRCP1 98.0 50.6 <1 151 3.45 <1 154
2016 Q3 FR_FRCP1 98.0 93.7 1.23 199 3.85 <1 202
2016 Q4 FR_FRCP1 94.0 95.2 <1 194 4.60 <1 198
2016 Q2 GH_FR1 98.0 59.8 <1 163 4.20 <1 166
2016 Q3 GH_FR1 96.0 97.5 <1 195 3.70 <1 198

Notes:

Screening

Concentrations of parameters in 2016 tests with 
significant results are shaded if the concentration 
is greater than the maximum concentration 
measured in references or tests that are not 
statistically different than reference. Tests were 
identified as having a significant result if endpoint 
was significantly reduced relative to one or both 
reference waters (based on pairwise tests in 
laboratory reports).

Tests that were not statistically different than reference

Reference

Tests with significant results (2015)

Tests with significant results (2016)

"-D-" = dissolved concentration; "-T-" = total 
concentration; CaCO3 = calcium carbonate; mg/l = 
milligrams per litre; ug/l = micrograms per litre; % 
= percent.
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Table C-3: H. azteca  Endpoints Paired with Water Quality

APPENDIX C: CONCENTRATION-RESPONSE ANALYSIS

Year Quarter Sample ID

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)

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

2015 Q3 CM_MC2
2015 Q2 FR_FRCP1

2016 Q1 CM_MC2
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

Notes:

Screening

Concentrations of parameters in 2016 tests with 
significant results are shaded if the concentration 
is greater than the maximum concentration 
measured in references or tests that are not 
statistically different than reference. Tests were 
identified as having a significant result if endpoint 
was significantly reduced relative to one or both 
reference waters (based on pairwise tests in 
laboratory reports).

Tests that were not statistically different than re

Reference

Tests with significant results (2015)

Tests with significant results (2016)

"-D-" = dissolved concentration; "-T-" = total 
concentration; CaCO3 = calcium carbonate; mg/l = 
milligrams per litre; ug/l = micrograms per litre; % 
= percent.

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

0.00328 0.0244 0.00010 0.00010 0.00010 0.000118 0.0703
0.00475 0.0495 0.00010 0.00010 0.000105 0.000128 0.0426
0.0030 0.00858 0.00010 0.000105 0.00011 0.00016 0.081
0.0030 0.00556 0.00010 0.00010 0.00010 0.000108 0.0732
0.00385 0.00553 <0.0001 <0.0001 <0.0001 <0.0001 0.0763
0.00593 0.0543 <0.0001 <0.0001 0.000105 0.00012 0.0419
<0.003 0.00708 <0.0001 <0.0001 <0.0001 0.000108 0.0751
0.00823 0.0422 <0.0001 <0.0001 <0.0001 0.000123 0.064

0.0063 0.195 0.000132 0.000146 0.00016 0.00026 0.0585
0.0115 0.663 0.00011 0.000133 0.00016 0.00049 0.0415
0.00306 0.0502 0.000154 0.000168 0.00017 0.000228 0.0741
0.0030 0.0238 0.00036 0.000374 0.00010 0.00013 0.0871
0.0030 0.00815 0.00026 0.000288 0.00010 0.00017 0.0778
0.00316 0.00462 0.00025 0.000282 0.00010 0.000114 0.0796
0.0030 0.0692 0.000198 0.00021 0.000104 0.000152 0.108
0.0030 0.054 0.000153 0.000163 0.000103 0.000158 0.0827
0.0030 0.0325 0.00017 0.00021 0.000113 0.000163 0.0991
0.0030 0.00366 0.00012 0.00015 0.000102 0.00012 0.114
<0.003 0.00745 0.000195 0.000233 0.000185 0.000195 0.0775
0.00553 0.0879 0.000135 0.000155 0.000173 0.000228 0.0543
<0.003 0.00983 0.000138 0.000158 <0.0001 0.000125 0.121
<0.003 0.0105 0.000157 0.000238 0.000105 0.000138 0.101

0.0030 0.0102 0.000203 0.00021 0.00019 0.000228 0.077
0.0030 0.0454 0.000205 0.000215 0.00010 0.000133 0.0599

<0.003 0.0199 0.000208 0.000223 0.00016 0.000185 0.0772
0.00678 0.365 0.000153 0.000168 0.000165 0.000295 0.045
0.00323 0.0038 0.000263 0.000288 <0.0001 0.000105 0.0833
<0.003 0.0699 0.000173 0.00022 <0.0001 0.000138 0.0581
<0.003 0.0143 0.000215 0.000243 <0.0001 0.00011 0.0767
0.00375 0.0241 0.000188 0.000198 <0.0001 0.000135 0.0752
<0.003 0.0577 0.000148 0.000183 0.000103 0.000143 0.0797
<0.003 0.00698 0.000131 0.000154 0.000104 0.000131 0.105
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Table C-3: H. azteca  Endpoints Paired with Water Quality

APPENDIX C: CONCENTRATION-RESPONSE ANALYSIS

Year Quarter Sample ID

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)

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

2015 Q3 CM_MC2
2015 Q2 FR_FRCP1

2016 Q1 CM_MC2
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

Notes:

Screening

Concentrations of parameters in 2016 tests with 
significant results are shaded if the concentration 
is greater than the maximum concentration 
measured in references or tests that are not 
statistically different than reference. Tests were 
identified as having a significant result if endpoint 
was significantly reduced relative to one or both 
reference waters (based on pairwise tests in 
laboratory reports).

Tests that were not statistically different than re

Reference

Tests with significant results (2015)

Tests with significant results (2016)

"-D-" = dissolved concentration; "-T-" = total 
concentration; CaCO3 = calcium carbonate; mg/l = 
milligrams per litre; ug/l = micrograms per litre; % 
= percent.

BARIUM-T-mg/l BERYLLIUM-D-
mg/l

BERYLLIUM-T-
mg/l BISMUTH-D-mg/l BISMUTH-T-mg/l BORON-D-mg/l BORON-T-mg/l

0.0717 0.00010 0.00010 0.00032 0.00032 0.010 0.010
0.043 0.00010 0.00010 0.000050 0.000050 0.010 0.010

0.0816 0.00010 0.00010 0.000050 0.000050 0.010 0.010
0.0741 0.00010 0.00010 0.000050 0.000050 0.010 0.010
0.0753 <0.0001 <0.0001 <0.00005 <0.00005 <0.01 <0.01
0.0431 <0.00004 <0.00004 <0.00005 <0.00005 <0.01 <0.01
0.0771 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01
0.0632 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01

0.0615 0.00010 0.00010 0.00032 0.00032 0.0194 0.0208
0.0485 0.00010 0.00011 0.000050 0.000050 0.014 0.0165
0.0743 0.00010 0.00010 0.000050 0.000050 0.0244 0.0274
0.0894 0.00010 0.00010 0.00032 0.00032 0.013 0.0132
0.0787 0.00010 0.00010 0.000050 0.000050 0.0128 0.014
0.0802 0.00010 0.00010 0.000050 0.000050 0.0114 0.0124
0.11 0.00010 0.00010 0.00032 0.00032 0.010 0.0104

0.0836 0.00010 0.00010 0.000050 0.000050 0.010 0.010
0.101 0.00010 0.00010 0.000050 0.000050 0.010 0.0107
0.112 0.00010 0.00010 0.000050 0.000050 0.0104 0.0122

0.0758 <0.00002 <0.00002 <0.00005 <0.00005 0.0283 0.0303
0.0563 <0.00002 <0.00002 <0.00005 <0.00005 0.0193 0.0205
0.12 <0.0001 <0.0001 <0.00005 <0.00005 <0.01 <0.01
0.101 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01

0.0783 0.00010 0.00010 0.000050 0.000050 0.0265 0.027
0.0608 0.00010 0.00010 0.000050 0.000050 0.010 0.010

0.0757 <0.0001 <0.0001 <0.00005 <0.00005 0.0253 0.0268
0.0451 <0.00004 0.000044 <0.00005 <0.00005 0.0168 0.0173
0.0838 <0.0001 <0.0001 <0.00005 <0.00005 0.011 0.0123
0.0594 <0.00004 <0.00004 <0.00005 0.0000513 <0.01 <0.01
0.0755 <0.00002 <0.00002 <0.00005 <0.00005 0.0105 0.011
0.0743 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01
0.0799 <0.00004 <0.00004 <0.00005 <0.00005 <0.01 <0.01
0.105 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 0.0101
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Table C-3: H. azteca  Endpoints Paired with Water Quality

APPENDIX C: CONCENTRATION-RESPONSE ANALYSIS

Year Quarter Sample ID

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)

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

2015 Q3 CM_MC2
2015 Q2 FR_FRCP1

2016 Q1 CM_MC2
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

Notes:

Screening

Concentrations of parameters in 2016 tests with 
significant results are shaded if the concentration 
is greater than the maximum concentration 
measured in references or tests that are not 
statistically different than reference. Tests were 
identified as having a significant result if endpoint 
was significantly reduced relative to one or both 
reference waters (based on pairwise tests in 
laboratory reports).

Tests that were not statistically different than re

Reference

Tests with significant results (2015)

Tests with significant results (2016)

"-D-" = dissolved concentration; "-T-" = total 
concentration; CaCO3 = calcium carbonate; mg/l = 
milligrams per litre; ug/l = micrograms per litre; % 
= percent.

BROMIDE-D-mg/l CADMIUM-D-
mg/l CADMIUM-T-mg/l CALCIUM-D-mg/l CALCIUM-T-mg/l

CARBON, 
DISSOLVED 

ORGANIC-D-mg/l

CHLORIDE-D-
mg/l

0.050 0.00000972 0.0000109 51.2 52.0 1.29 1.04
0.050 0.0000057 0.00000858 37.4 37.3 1.77 1.00
0.050 0.00000805 0.0000125 57.3 57.7 1.00 1.00
0.050 0.00000652 0.00000854 54.7 56.0 0.546 1.02
<0.05 0.0000055 0.00000818 55.2 56.7 0.523 0.915
<0.05 0.00000595 0.0000121 37.4 38.1 1.71 0.10
<0.05 0.00000778 0.00000978 50.8 52.0 0.84 0.133
<0.05 0.0000064 0.00000915 47.5 47.0 1.19 0.193

0.060 0.0000201 0.000034 80.2 81.6 1.58 2.40
0.050 0.0000349 0.0000885 58.9 59.7 1.47 1.43
0.25 0.0000118 0.0000191 108 107 1.17 3.42
0.27 0.0000367 0.0000742 144 148 1.25 2.38
0.25 0.0000434 0.0000516 122 123 0.918 1.58
0.25 0.0000432 0.0000581 140 141 0.782 2.36
0.10 0.000021 0.000027 112 113 1.46 2.70
0.075 0.0000203 0.0000277 79.8 79.5 1.37 1.58

0.0667 0.0000178 0.0000233 92.3 92.3 0.887 1.47
0.25 0.0000167 0.0000187 106 107 0.656 2.00

<0.25 0.00000655 0.00000923 114 116 1.01 3.42
<0.1 0.0000266 0.0000351 83.6 84.9 1.63 2.00
<0.25 0.0000163 0.0000171 119 120 0.653 2.63
<0.25 0.0000162 0.0000198 97.6 99.6 0.845 1.61

0.213 0.00000905 0.0000166 119 121 0.993 2.75
0.050 0.0000251 0.0000392 73.5 73.5 1.42 1.13

<0.25 0.0000169 0.0000161 116 118 0.695 4.96
<0.05 0.0000639 0.000104 69.2 67.6 1.50 1.16

<0.3125 0.0000246 0.0000547 183 187 0.758 2.98
<0.05 0.0000272 0.000045 74.4 75.3 1.47 0.51
<0.25 0.000021 0.0000494 106 114 0.96 1.64
<0.25 0.0000421 0.0000506 108 106 1.04 1.43
<0.05 0.0000216 0.0000316 79.5 78.9 1.44 0.963
<0.25 0.0000155 0.0000187 92.9 95.4 0.82 1.61
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Table C-3: H. azteca  Endpoints Paired with Water Quality

APPENDIX C: CONCENTRATION-RESPONSE ANALYSIS

Year Quarter Sample ID

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)

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

2015 Q3 CM_MC2
2015 Q2 FR_FRCP1

2016 Q1 CM_MC2
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

Notes:

Screening

Concentrations of parameters in 2016 tests with 
significant results are shaded if the concentration 
is greater than the maximum concentration 
measured in references or tests that are not 
statistically different than reference. Tests were 
identified as having a significant result if endpoint 
was significantly reduced relative to one or both 
reference waters (based on pairwise tests in 
laboratory reports).

Tests that were not statistically different than re

Reference

Tests with significant results (2015)

Tests with significant results (2016)

"-D-" = dissolved concentration; "-T-" = total 
concentration; CaCO3 = calcium carbonate; mg/l = 
milligrams per litre; ug/l = micrograms per litre; % 
= percent.

CHROMIUM-D-
mg/l

CHROMIUM-T-
mg/l COBALT-D-mg/l COBALT-T-mg/l CONDUCTIVITY, 

LAB-N-us/cm COPPER-D-mg/l COPPER-T-mg/l

0.000134 0.000192 0.00010 0.00010 328 0.00050 0.00050
0.00011 0.000258 0.00010 0.00010 234 0.00050 0.00050

0.000103 0.000135 0.00010 0.00010 348 0.00050 0.00050
0.00012 0.000184 0.00010 0.00010 356 0.00050 0.00050

0.000108 0.00018 <0.0001 <0.0001 356 <0.0005 <0.0005
0.000128 0.000198 <0.0001 <0.0001 243 <0.0005 <0.0005
0.00010 0.00017 <0.0001 <0.0001 341 <0.0005 <0.0005
0.00011 0.000198 <0.0001 <0.0001 319 <0.0005 <0.0005

0.000154 0.00046 0.000466 0.000718 599 0.00050 0.000622
0.000228 0.00102 0.00030 0.000828 457 0.00050 0.00127
0.000158 0.00026 0.000506 0.000602 821 0.00050 0.000588
0.000108 0.00017 0.000116 0.000138 1113 0.00050 0.00050
0.00010 0.00014 0.00010 0.00010 925 0.00050 0.00050

0.000124 0.000162 0.000102 0.000102 1100 0.00050 0.00050
0.000112 0.000222 0.000114 0.000168 823 0.00050 0.000506
0.000125 0.000243 0.00010 0.00010 581 0.00050 0.00050
0.00011 0.000197 0.00010 0.00010 686 0.00050 0.00050

0.000122 0.000174 0.00010 0.00010 783 0.00050 0.00050
0.000138 0.000173 0.00034 0.000425 915 <0.0005 <0.0005
0.000158 0.000333 0.000763 0.00099 669 <0.0005 <0.0005
0.000118 0.000148 <0.0001 <0.0001 891 <0.0005 <0.0005
0.000118 0.000157 <0.0001 <0.0001 758 <0.0005 <0.0005

0.00014 0.000173 0.000175 0.000213 939 0.00050 0.00050
0.000105 0.000188 0.00010 0.000105 568 0.00050 0.00050

0.00016 0.000263 0.000905 0.000978 916 0.000523 <0.0005
0.000173 0.000595 0.00209 0.00293 537 <0.0005 0.00070
0.000103 0.00111 <0.0001 <0.0001 1450 <0.0005 0.000518
0.000105 0.000238 <0.0001 0.000103 569 <0.0005 0.00051
<0.0001 0.000128 0.00010 0.000105 907 <0.0005 <0.0005
<0.0001 0.000153 <0.0001 <0.0001 850 <0.0005 <0.0005
0.00011 0.000218 <0.0001 <0.0001 598 <0.0005 <0.0005

0.000105 0.000179 <0.0001 <0.0001 740 <0.0005 <0.0005
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Table C-3: H. azteca  Endpoints Paired with Water Quality

APPENDIX C: CONCENTRATION-RESPONSE ANALYSIS

Year Quarter Sample ID

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)

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

2015 Q3 CM_MC2
2015 Q2 FR_FRCP1

2016 Q1 CM_MC2
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

Notes:

Screening

Concentrations of parameters in 2016 tests with 
significant results are shaded if the concentration 
is greater than the maximum concentration 
measured in references or tests that are not 
statistically different than reference. Tests were 
identified as having a significant result if endpoint 
was significantly reduced relative to one or both 
reference waters (based on pairwise tests in 
laboratory reports).

Tests that were not statistically different than re

Reference

Tests with significant results (2015)

Tests with significant results (2016)

"-D-" = dissolved concentration; "-T-" = total 
concentration; CaCO3 = calcium carbonate; 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 LITHIUM-D-mg/l

0.139 180 0.010 0.0174 0.000050 0.000050 0.00132
0.147 131 0.010 0.0358 0.000050 0.000050 0.00113
0.154 199 0.010 0.0113 0.0000503 0.000050 0.0018
0.154 193 0.010 0.010 0.000050 0.000050 0.00136
0.151 195 <0.01 <0.01 <0.00005 <0.00005 0.0016
0.158 133 <0.01 0.043 <0.00005 0.0000525 0.00118
0.166 181 <0.01 0.0108 <0.00005 <0.00005 0.0018
0.161 171 <0.01 0.0193 <0.00005 <0.00005 0.00133

0.113 333 0.0102 0.206 0.000050 0.000141 0.00814
0.099 240 0.0148 0.847 0.000050 0.00058 0.00615
0.114 456 0.010 0.0532 0.000050 0.0000634 0.0115
0.176 679 0.010 0.0352 0.000050 0.0000528 0.0432
0.195 541 0.010 0.0185 0.000050 0.000050 0.0351
0.176 650 0.010 0.0208 0.000050 0.000050 0.0404
0.146 479 0.010 0.0654 0.000050 0.0000628 0.0139
0.173 329 0.010 0.0765 0.000050 0.0000705 0.0146
0.18 385 0.010 0.052 0.000050 0.0000623 0.0152
0.164 445 0.010 0.0108 0.000050 0.000050 0.0156
0.118 504 <0.01 0.0118 <0.00005 <0.00005 0.0168
0.11 358 <0.01 0.0765 <0.00005 0.0000663 0.0108
0.173 505 <0.01 0.013 <0.00005 <0.00005 0.0149
0.165 431 <0.01 0.0179 <0.00005 <0.00005 0.0175

0.116 534 0.010 0.012 0.000050 0.000050 0.0143
0.201 308 0.010 0.0635 0.000050 0.0000815 0.0184

0.125 493 <0.01 0.018 <0.00005 <0.00005 0.0134
0.104 282 <0.01 0.404 <0.00005 0.000239 0.00898
0.18 889 <0.01 0.0218 <0.00005 <0.00005 0.0587
0.209 311 <0.01 0.0895 <0.00005 0.0000775 0.0179
0.205 501 <0.01 0.0285 <0.00005 <0.00005 0.0372
0.205 478 <0.01 0.034 <0.00005 <0.00005 0.032
0.185 332 <0.01 0.0858 <0.00005 0.0000718 0.014
0.19 399 <0.01 0.0146 <0.00005 <0.00005 0.0176
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Table C-3: H. azteca  Endpoints Paired with Water Quality

APPENDIX C: CONCENTRATION-RESPONSE ANALYSIS

Year Quarter Sample ID

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)

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

2015 Q3 CM_MC2
2015 Q2 FR_FRCP1

2016 Q1 CM_MC2
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

Notes:

Screening

Concentrations of parameters in 2016 tests with 
significant results are shaded if the concentration 
is greater than the maximum concentration 
measured in references or tests that are not 
statistically different than reference. Tests were 
identified as having a significant result if endpoint 
was significantly reduced relative to one or both 
reference waters (based on pairwise tests in 
laboratory reports).

Tests that were not statistically different than re

Reference

Tests with significant results (2015)

Tests with significant results (2016)

"-D-" = dissolved concentration; "-T-" = total 
concentration; CaCO3 = calcium carbonate; mg/l = 
milligrams per litre; ug/l = micrograms per litre; % 
= percent.

LITHIUM-T-mg/l MAGNESIUM-D-
mg/l

MAGNESIUM-T-
mg/l

MAJOR ANION 
SUM-N-meq/l

MAJOR CATION 
SUM-N-meq/l

MANGANESE-D-
mg/l

MANGANESE-T-
mg/l

0.00128 12.7 13.0 3.59 3.64 0.000625 0.00105
0.00115 9.21 9.24 2.62 2.66 0.000693 0.00215
0.00208 13.6 13.9 3.95 4.02 0.00068 0.00126
0.0013 13.8 14.3 3.90 3.91 0.000156 0.000308
0.0017 13.8 14.4 3.89 3.93 0.000195 0.000363
0.00133 9.63 9.97 2.60 2.69 0.00032 0.00156
0.00155 13.0 13.8 3.96 3.65 0.000193 0.000713
0.00155 12.7 12.5 3.63 3.45 0.000168 0.000555

0.0084 32.2 32.5 7.01 6.97 0.00378 0.0115
0.00693 22.6 23.0 4.96 4.98 0.0027 0.0283
0.012 45.7 45.8 9.43 9.57 0.00394 0.00647

0.0433 77.3 77.8 14.1 13.7 0.00689 0.010
0.036 57.9 58.9 11.0 10.9 0.00525 0.00712

0.0407 72.9 73.8 13.1 13.1 0.0076 0.00889
0.014 48.0 48.7 9.72 9.71 0.00229 0.00433

0.0145 31.5 31.8 6.44 6.66 0.000988 0.00469
0.0152 37.6 37.9 7.77 7.81 0.00201 0.00571
0.0159 44.0 45.3 8.85 9.01 0.00116 0.00156
0.0177 53.6 54.8 10.9 10.6 0.000638 0.00153
0.0111 36.2 36.8 7.86 7.51 0.00727 0.0112
0.0146 50.4 51.7 10.2 10.3 0.00119 0.00161
0.0176 45.3 46.0 9.00 8.72 0.000958 0.00172

0.0148 57.3 58.1 11.3 11.2 0.000758 0.00166
0.0187 30.2 30.4 5.92 6.23 0.00266 0.00789

0.0136 49.0 50.3 10.6 10.4 0.00599 0.00707
0.00925 26.5 26.4 5.89 5.93 0.0114 0.0248
0.0599 104 108 18.4 17.9 0.00726 0.00917
0.0185 30.4 31.1 6.19 6.29 0.00218 0.0076
0.0369 57.3 56.0 10.9 10.1 0.00434 0.00754
0.033 50.5 50.0 10.1 9.68 0.00681 0.00868

0.0141 32.4 32.6 6.56 6.73 0.00088 0.00433
0.0188 40.5 41.8 8.67 8.08 0.000898 0.00177

C‐35



Table C-3: H. azteca  Endpoints Paired with Water Quality

APPENDIX C: CONCENTRATION-RESPONSE ANALYSIS

Year Quarter Sample ID

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)

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

2015 Q3 CM_MC2
2015 Q2 FR_FRCP1

2016 Q1 CM_MC2
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

Notes:

Screening

Concentrations of parameters in 2016 tests with 
significant results are shaded if the concentration 
is greater than the maximum concentration 
measured in references or tests that are not 
statistically different than reference. Tests were 
identified as having a significant result if endpoint 
was significantly reduced relative to one or both 
reference waters (based on pairwise tests in 
laboratory reports).

Tests that were not statistically different than re

Reference

Tests with significant results (2015)

Tests with significant results (2016)

"-D-" = dissolved concentration; "-T-" = total 
concentration; CaCO3 = calcium carbonate; mg/l = 
milligrams per litre; ug/l = micrograms per litre; % 
= percent.

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

0.0000090 0.0000090 0.000567 0.000569 0.00050 0.00050 0.116
0.0000050 0.0000050 0.000556 0.000597 0.00050 0.00050 0.030
0.0000050 0.0000050 0.000644 0.000653 0.00050 0.00050 0.0476
0.0000050 0.0000050 0.00061 0.000589 0.00050 0.00050 0.0743
<0.000005 <0.0000005 0.000567 0.000588 <0.0005 <0.0005 0.156
<0.000005 0.000000948 0.000628 0.000647 <0.0005 <0.0005 0.0183
<0.000005 <0.0000005 0.000631 0.000645 <0.0005 <0.0005 0.0426
<0.000005 0.00000058 0.00057 0.000578 <0.0005 <0.0005 0.097

0.0000090 0.0000090 0.000918 0.00096 0.00612 0.00672 1.58
0.0000050 0.00000703 0.00077 0.000967 0.00598 0.00805 1.05
0.0000050 0.0000051 0.00108 0.00111 0.00867 0.00897 2.39
0.0000090 0.0000090 0.0020 0.00199 0.00726 0.00769 15.0
0.0000050 0.0000050 0.00149 0.00151 0.00562 0.00581 10.4
0.0000050 0.0000050 0.00146 0.00147 0.00704 0.0072 16.3
0.0000090 0.0000090 0.00122 0.00124 0.00365 0.00386 10.7
0.0000050 0.0000050 0.000993 0.000989 0.00162 0.0018 7.75
0.0000050 0.0000050 0.000991 0.0010 0.00153 0.00161 9.61
0.0000050 0.0000050 0.000941 0.000983 0.00148 0.00147 10.4
<0.000005 <0.0000005 0.00117 0.0012 0.0143 0.0148 3.13
<0.000005 0.000000783 0.000893 0.000926 0.00983 0.0105 2.22
<0.000005 <0.000001625 0.000893 0.000894 0.00158 0.00161 13.0
<0.000005 <0.000001625 0.00106 0.00111 0.00243 0.0025 9.52

0.0000050 0.0000050 0.00108 0.00109 0.0122 0.0128 3.24
0.0000050 0.0000050 0.0012 0.00122 0.00185 0.00208 8.08

<0.000005 <0.00000275 0.0011 0.00111 0.0101 0.0103 2.97
<0.000005 0.0000010 0.000866 0.000881 0.0149 0.0169 1.98
<0.000005 <0.0000005 0.00167 0.00168 0.0092 0.00975 25.7
<0.000005 0.000000908 0.0011 0.00113 0.00193 0.00235 8.41
<0.000005 <0.0000005 0.00129 0.00135 0.00545 0.00573 12.8
<0.000005 <0.0000005 0.00131 0.00134 0.00494 0.00523 12.0
<0.000005 0.00000108 0.000989 0.000985 0.00162 0.00174 7.62
<0.000005 <0.0000010625 0.00094 0.000979 0.00151 0.00164 10.3
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Table C-3: H. azteca  Endpoints Paired with Water Quality

APPENDIX C: CONCENTRATION-RESPONSE ANALYSIS

Year Quarter Sample ID

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)

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

2015 Q3 CM_MC2
2015 Q2 FR_FRCP1

2016 Q1 CM_MC2
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

Notes:

Screening

Concentrations of parameters in 2016 tests with 
significant results are shaded if the concentration 
is greater than the maximum concentration 
measured in references or tests that are not 
statistically different than reference. Tests were 
identified as having a significant result if endpoint 
was significantly reduced relative to one or both 
reference waters (based on pairwise tests in 
laboratory reports).

Tests that were not statistically different than re

Reference

Tests with significant results (2015)

Tests with significant results (2016)

"-D-" = dissolved concentration; "-T-" = total 
concentration; CaCO3 = calcium carbonate; 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

OXIDATION-
REDUCTION 

POTENTIAL, LAB-
N-mv

pH, LAB-N-ph 
units

PHOSPHORUS-N-
mg/l

POTASSIUM-D-
mg/l

0.0010 0.0050 0.00298 336 8.34 0.00504 0.402
0.0010 0.0050 0.00295 383 8.34 0.00703 0.34
0.0010 0.0050 0.0036 362 8.40 0.0033 0.522
0.0010 0.0050 0.00152 377 8.40 0.00236 0.387
<0.001 <0.005 0.00308 293 8.27 0.00405 0.398
<0.001 <0.005 0.0025 292 8.34 0.00473 0.325
<0.001 <0.005 0.00265 344 8.30 0.0051 0.455
<0.001 <0.005 0.00235 322 8.28 0.00453 0.363

0.0101 0.00786 0.00148 359 8.34 0.014 1.08
0.00285 0.00678 0.00173 363 8.36 0.0623 0.828
0.0339 0.0163 0.00124 373 8.35 0.00814 1.40
0.0141 0.019 0.0010 305 8.38 0.00404 2.10
0.00713 0.00635 0.00103 364 8.39 0.00218 1.85
0.00528 0.0050 0.0010 379 8.33 0.0020 1.92
0.00376 0.0050 0.00144 343 8.33 0.00606 1.26
0.00303 0.00535 0.0010 444 8.37 0.0090 1.04
0.00597 0.00623 0.0010 393 8.34 0.00313 1.22
0.0050 0.0050 0.00108 354 8.36 0.00218 1.18
0.00618 <0.005 0.00103 333 8.33 0.00218 1.85
0.00795 0.00565 0.00133 296 8.30 0.0053 1.28
0.0052 <0.005 <0.001 325 8.24 0.00323 1.18
<0.005 0.00538 0.00113 353 8.27 0.0114 1.27

0.0068 0.00618 0.0010 404 8.34 0.00293 1.74
0.00458 0.0115 0.0012 397 8.41 0.010 1.19

0.0258 0.0102 0.0012 347 8.32 0.00228 1.57
0.00875 0.024 0.00225 307 8.29 0.0202 1.03
0.00655 <0.005 <0.001 306 8.27 0.00253 2.37
0.0027 0.0059 0.00165 331 8.34 0.00938 1.13
0.00678 0.00573 0.00143 332 8.29 0.00455 1.80
<0.005 <0.005 <0.001 330 8.34 0.00313 1.58
0.0027 0.00503 0.00125 318 8.35 0.00958 1.05
0.00571 <0.005 0.00104 331 8.32 0.00434 1.25
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Table C-3: H. azteca  Endpoints Paired with Water Quality

APPENDIX C: CONCENTRATION-RESPONSE ANALYSIS

Year Quarter Sample ID

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)

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

2015 Q3 CM_MC2
2015 Q2 FR_FRCP1

2016 Q1 CM_MC2
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

Notes:

Screening

Concentrations of parameters in 2016 tests with 
significant results are shaded if the concentration 
is greater than the maximum concentration 
measured in references or tests that are not 
statistically different than reference. Tests were 
identified as having a significant result if endpoint 
was significantly reduced relative to one or both 
reference waters (based on pairwise tests in 
laboratory reports).

Tests that were not statistically different than re

Reference

Tests with significant results (2015)

Tests with significant results (2016)

"-D-" = dissolved concentration; "-T-" = total 
concentration; CaCO3 = calcium carbonate; mg/l = 
milligrams per litre; ug/l = micrograms per litre; % 
= percent.

POTASSIUM-T-
mg/l

SELENIUM-D-
ug/l

SELENIUM-T-
ug/l SILICON-D-mg/l SILICON-T-mg/l SILVER-D-mg/l SILVER-T-mg/l

0.419 0.718 0.771 1.71 1.78 0.000010 0.000010
0.358 0.454 0.503 1.71 1.80 0.000010 0.000010
0.54 0.492 0.494 2.14 2.20 0.000010 0.000010
0.39 0.654 0.668 1.50 1.55 0.000010 0.000010
0.391 0.833 0.815 1.76 1.78 <0.00001 <0.00001
0.345 0.513 0.552 1.76 1.89 <0.00001 <0.00001
0.462 0.60 0.64 2.09 2.14 <0.00001 <0.00001
0.369 0.664 0.655 1.73 1.87 <0.00001 <0.00001

1.15 4.31 4.35 2.03 2.46 0.000010 0.000010
1.05 3.93 3.93 1.87 3.05 0.000010 0.0000125
1.38 5.23 5.22 2.15 2.24 0.000010 0.000010
2.15 112 113 1.88 1.95 0.000010 0.000010
1.89 72.0 73.0 2.00 2.05 0.000010 0.000010
2.01 91.4 91.0 1.75 1.78 0.000010 0.000010
1.31 50.0 49.3 2.27 2.45 0.000010 0.000010
1.06 30.2 30.4 1.75 1.84 0.000010 0.000010
1.23 36.7 37.1 2.03 2.10 0.000010 0.000010
1.22 41.9 42.4 2.18 2.24 0.000010 0.000010
1.83 6.69 6.87 1.93 2.10 <0.00001 <0.00001
1.31 5.67 5.78 2.13 2.35 <0.00001 <0.00001
1.18 51.5 50.0 2.11 2.15 <0.00001 <0.00001
1.32 43.4 42.2 2.09 2.15 <0.00001 <0.00001

1.76 7.91 8.14 1.89 1.93 0.000010 0.000010
1.19 30.3 30.3 1.51 1.59 0.000010 0.000010

1.61 5.50 5.53 2.18 2.26 <0.00001 <0.00001
1.14 4.58 4.47 1.98 2.58 <0.00001 <0.00001
2.38 150 148 1.93 1.95 <0.00001 <0.00001
1.15 30.5 31.0 1.58 1.72 <0.00001 <0.00001
1.73 66.4 65.5 1.90 2.02 <0.00001 <0.00001
1.58 59.1 57.6 1.72 1.84 <0.00001 <0.00001
1.06 28.8 29.5 1.85 1.92 <0.00001 <0.00001
1.24 39.4 39.8 2.12 2.25 <0.00001 <0.00001
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Table C-3: H. azteca  Endpoints Paired with Water Quality

APPENDIX C: CONCENTRATION-RESPONSE ANALYSIS

Year Quarter Sample ID

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)

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

2015 Q3 CM_MC2
2015 Q2 FR_FRCP1

2016 Q1 CM_MC2
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

Notes:

Screening

Concentrations of parameters in 2016 tests with 
significant results are shaded if the concentration 
is greater than the maximum concentration 
measured in references or tests that are not 
statistically different than reference. Tests were 
identified as having a significant result if endpoint 
was significantly reduced relative to one or both 
reference waters (based on pairwise tests in 
laboratory reports).

Tests that were not statistically different than re

Reference

Tests with significant results (2015)

Tests with significant results (2016)

"-D-" = dissolved concentration; "-T-" = total 
concentration; CaCO3 = calcium carbonate; mg/l = 
milligrams per litre; ug/l = micrograms per litre; % 
= percent.

SODIUM-D-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

0.708 0.713 0.0843 0.0845 37.7 0.000010 0.000010
0.566 0.575 0.0634 0.0657 13.9 0.000010 0.000010
0.723 0.738 0.0952 0.0975 36.0 0.000010 0.0000163
0.681 0.681 0.0916 0.0907 46.8 0.000010 0.000010
0.707 0.709 0.0893 0.0916 48.9 <0.00001 <0.00001
0.618 0.635 0.0652 0.0673 14.9 <0.00001 <0.00001
0.683 0.738 0.0981 0.101 37.6 <0.00001 <0.00001
0.676 0.68 0.089 0.0894 38.3 <0.00001 <0.00001

6.90 6.93 0.222 0.228 159 0.0000102 0.0000166
3.80 3.89 0.155 0.161 103 0.0000103 0.0000343
9.50 9.49 0.288 0.295 252 0.0000108 0.000012
2.41 2.45 0.17 0.174 407 0.000013 0.000013
1.75 1.78 0.145 0.148 291 0.0000113 0.000010
2.00 2.06 0.165 0.167 364 0.0000102 0.0000104
2.34 2.39 0.151 0.155 230 0.000010 0.000010
1.59 1.60 0.112 0.113 129 0.000010 0.000010
1.83 1.87 0.13 0.134 160 0.000010 0.000010
2.04 2.11 0.147 0.151 202 0.000010 0.000010
11.5 11.5 0.356 0.364 310 0.0000163 0.0000153
7.51 7.68 0.235 0.24 195 0.000011 0.0000153
2.37 2.36 0.161 0.16 251 <0.00001 <0.00001
1.99 2.10 0.145 0.148 212 <0.00001 <0.00001

10.3 10.4 0.31 0.316 325 0.0000185 0.0000178
1.16 1.15 0.0997 0.103 119 0.000010 0.000010

12.6 13.0 0.33 0.33 291 0.0000113 0.0000158
6.20 5.98 0.195 0.192 134 0.000012 0.0000223
2.44 2.49 0.20 0.204 561 0.0000125 0.000015
1.04 1.09 0.0988 0.101 119 <0.00001 0.0000113
1.81 1.82 0.149 0.155 280 <0.00001 0.000010
1.54 1.56 0.145 0.146 253 0.0000108 <0.00001
1.48 1.48 0.111 0.112 128 <0.00001 <0.00001
1.91 1.97 0.142 0.143 188 <0.00001 <0.00001

C‐39



Table C-3: H. azteca  Endpoints Paired with Water Quality

APPENDIX C: CONCENTRATION-RESPONSE ANALYSIS

Year Quarter Sample ID

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)

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

2015 Q3 CM_MC2
2015 Q2 FR_FRCP1

2016 Q1 CM_MC2
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

Notes:

Screening

Concentrations of parameters in 2016 tests with 
significant results are shaded if the concentration 
is greater than the maximum concentration 
measured in references or tests that are not 
statistically different than reference. Tests were 
identified as having a significant result if endpoint 
was significantly reduced relative to one or both 
reference waters (based on pairwise tests in 
laboratory reports).

Tests that were not statistically different than re

Reference

Tests with significant results (2015)

Tests with significant results (2016)

"-D-" = dissolved concentration; "-T-" = total 
concentration; CaCO3 = calcium carbonate; mg/l = 
milligrams per litre; ug/l = micrograms per litre; % 
= percent.

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

0.00010 0.00010 0.010 0.010 203 0.0754 1.12
0.00010 0.00010 0.010 0.010 141 0.0943 2.00
0.00010 0.00010 0.010 0.010 221 0.0595 0.843
0.00010 0.00010 0.010 0.010 217 0.0652 0.604
<0.0001 <0.0001 0.0103 0.0103 237 0.0548 0.528
<0.0001 <0.0001 <0.01 <0.01 147 0.0768 2.00
<0.0001 <0.0001 <0.01 <0.01 218 0.0695 0.965
<0.0001 <0.0001 <0.01 <0.01 197 0.0645 1.32

0.00010 0.00010 0.0104 0.014 408 0.125 1.86
0.00010 0.00010 0.010 0.0178 308 0.184 2.22
0.00010 0.00010 0.0108 0.0116 571 0.138 1.40
0.00010 0.00010 0.013 0.0138 866 0.050 1.30
0.00010 0.00010 0.010 0.010 703 0.132 0.955
0.00010 0.00010 0.0106 0.0106 836 0.101 0.878
0.00010 0.00010 0.0116 0.0138 574 0.117 1.93
0.00010 0.00010 0.010 0.010 386 0.0728 1.59
0.00010 0.000117 0.010 0.010 508 0.122 0.89
0.00010 0.00010 0.0104 0.0106 545 0.108 0.704
<0.0001 <0.0001 <0.01 <0.01 704 0.142 1.17
<0.0001 <0.0001 <0.01 <0.01 482 0.129 1.88
<0.0001 <0.0001 0.0125 0.0125 618 0.084 0.88
<0.0001 <0.0001 <0.01 <0.01 553 0.213 1.81

0.00010 0.00010 0.010 0.010 725 0.142 1.11
0.00010 0.00010 0.010 0.010 374 0.050 1.66

<0.0001 <0.0001 0.0105 0.0105 642 0.118 0.80
<0.0001 <0.0001 0.0115 0.0165 366 0.197 1.81
<0.0001 <0.0001 0.0145 0.0148 1205 0.122 0.873
<0.0001 <0.0001 0.0108 0.011 377 0.164 1.96
<0.0001 <0.0001 <0.01 <0.01 692 0.139 1.12
<0.0001 <0.0001 <0.01 <0.01 626 0.0733 1.42
<0.0001 <0.0001 0.0105 0.011 394 0.173 1.78
<0.0001 <0.0001 <0.01 <0.01 514 0.134 1.08
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Table C-3: H. azteca  Endpoints Paired with Water Quality

APPENDIX C: CONCENTRATION-RESPONSE ANALYSIS

Year Quarter Sample ID

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)

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

2015 Q3 CM_MC2
2015 Q2 FR_FRCP1

2016 Q1 CM_MC2
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

Notes:

Screening

Concentrations of parameters in 2016 tests with 
significant results are shaded if the concentration 
is greater than the maximum concentration 
measured in references or tests that are not 
statistically different than reference. Tests were 
identified as having a significant result if endpoint 
was significantly reduced relative to one or both 
reference waters (based on pairwise tests in 
laboratory reports).

Tests that were not statistically different than re

Reference

Tests with significant results (2015)

Tests with significant results (2016)

"-D-" = dissolved concentration; "-T-" = total 
concentration; CaCO3 = calcium carbonate; mg/l = 
milligrams per litre; ug/l = micrograms per litre; % 
= percent.

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

1.08 0.692 0.000444 0.000438 0.00080 0.00080 0.0030
2.00 1.39 0.000307 0.000313 0.00050 0.00050 0.0030
1.00 0.243 0.000431 0.000438 0.00050 0.00053 0.0030
1.00 0.22 0.000448 0.000454 0.00050 0.00050 0.0030
<1 0.20 0.000448 0.000505 <0.0005 <0.0005 <0.003

1.53 0.815 0.000323 0.000328 <0.0005 0.000503 <0.003
1.73 0.265 0.00045 0.000453 <0.0005 <0.0005 <0.003
<1 0.693 0.000431 0.000446 <0.0005 0.00050 <0.003

10.2 6.12 0.0015 0.00153 0.00080 0.00092 0.0030
31.9 16.1 0.00108 0.00112 0.00050 0.00164 0.00353
4.08 2.00 0.00235 0.00233 0.00050 0.000528 0.0030
1.90 1.30 0.00413 0.00423 0.00080 0.00080 0.0030
1.03 0.228 0.0032 0.00325 0.00050 0.000503 0.0030
1.06 0.366 0.00423 0.00425 0.00050 0.000504 0.0030
2.46 3.63 0.00222 0.00227 0.00080 0.000834 0.0030
4.35 1.77 0.00154 0.00155 0.00050 0.000555 0.0030
8.30 1.89 0.00184 0.00185 0.00050 0.00051 0.0030
1.00 0.27 0.00202 0.00213 0.00050 0.00050 0.0030
1.13 0.433 0.00287 0.00291 <0.0005 <0.0005 <0.003
4.20 2.23 0.0018 0.00185 <0.0005 <0.0005 0.00315
<1 0.558 0.00224 0.0022 <0.0005 <0.0005 <0.003

2.20 0.788 0.00231 0.00233 <0.0005 <0.0005 <0.003

1.30 0.483 0.00291 0.00297 0.00050 0.00050 0.0030
5.40 1.42 0.00159 0.00164 0.00050 0.00051 0.0030

1.08 0.735 0.00261 0.00258 <0.0005 <0.0005 <0.003
13.5 6.60 0.00138 0.00136 <0.0005 0.000878 0.00593
1.03 0.308 0.00625 0.00633 <0.0005 <0.0005 <0.003
5.98 0.978 0.00168 0.00174 <0.0005 0.000528 <0.003
1.73 0.743 0.00337 0.00347 <0.0005 <0.0005 <0.003
1.38 1.16 0.00309 0.00316 <0.0005 <0.0005 <0.003
4.43 1.38 0.00163 0.00161 <0.0005 0.000525 <0.003
<1 0.359 0.00205 0.00213 <0.0005 0.000508 <0.003
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Table C-3: H. azteca  Endpoints Paired with Water Quality

APPENDIX C: CONCENTRATION-RESPONSE ANALYSIS

Year Quarter Sample ID

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)

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

2015 Q3 CM_MC2
2015 Q2 FR_FRCP1

2016 Q1 CM_MC2
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

Notes:

Screening

Concentrations of parameters in 2016 tests with 
significant results are shaded if the concentration 
is greater than the maximum concentration 
measured in references or tests that are not 
statistically different than reference. Tests were 
identified as having a significant result if endpoint 
was significantly reduced relative to one or both 
reference waters (based on pairwise tests in 
laboratory reports).

Tests that were not statistically different than re

Reference

Tests with significant results (2015)

Tests with significant results (2016)

"-D-" = dissolved concentration; "-T-" = total 
concentration; CaCO3 = calcium carbonate; mg/l = 
milligrams per litre; ug/l = micrograms per litre; % 
= percent.

ZINC-T-mg/l
PCA_Factor1 

(2015 and 2016 
datasets)

PCA-Factor1 
(2016 dataset)

0.00318 -1.41 -
0.0030 -1.86 -
0.0030 -1.29 -
0.0030 -1.43 -
<0.003 -1.44 -1.39
<0.003 -1.92 -1.84
<0.003 -1.42 -1.34

<0.00375 -1.61 -1.55

0.0036 0.34 -
0.00913 -0.08 -
0.0030 0.81 -
0.00314 1.37 -
0.0030 0.87 -
0.0030 1.01 -
0.0030 0.60 -
0.0030 -0.10 -
0.0030 0.24 -
0.0030 0.29 -
<0.003 0.90 0.89
0.00395 0.42 0.40
<0.003 0.41 0.39
<0.003 0.37 0.38

0.0030 0.92 -
0.0030 -0.13 -

<0.003 1.02 1.04
0.0107 0.34 0.38
<0.003 1.53 1.48
0.00308 -0.13 -0.13
<0.003 0.71 0.66
<0.0045 0.57 0.52
<0.003 -0.10 -0.09
<0.003 0.22 0.21
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Year Quarter Sample ID

Mean 
Survival 
(Control 

Normalized)

Mean 
Viability 
(Control 

Normalized)

Mean 
Length 

(Control 
Normalized)

Mean Wet 
Weight 
(Control 

Normalized)

ACIDITY TO pH 
8.3 (As CaCO3)-N-

mg/l

ALKALINITY, 
BICARBONATE 
(As CaCO3), lab 

measured.-N-
mg/l

ALKALINITY, 
CARBONATE (As 

CaCO3), lab 
measured.-N-

mg/l

ALKALINITY, 
HYDROXIDE (As 

CaCO3), lab 
measured.-N-

mg/l

2015 Q2 Reference (FR_UFR1) 90.5 89.1 98.4 100 1.00 114 3.62 1.00
2015 Q4 Reference (FR_UFR1) 89.9 89.9 100 102 1.00 140 5.20 1.00
2015 Q2 Reference (GH_ER2) 61.3 61.8 102 106 1.12 146 4.18 1.00
2015 Q4 Reference (GH_ER2) 93.8 93.8 96.8 98.7 1.00 146 1.70 1.00
2016 Q2 Reference (FR_UFR1) 84.3 81.2 103 103 <1 114 <1 <1
2016 Q4 Reference (FR_UFR1) 91.1 90.8 101 103 <1 140 1.85 <1
2016 Q2 Reference (GH_ER2) 103 101 104 103 <1 140 2.00 <1
2016 Q4 Reference (GH_ER2) 95.6 97.2 101 103 <1 145 1.25 <1

2015 Q2 CM_MC2 80.4 82.0 103 101 1.06 132 3.68 1.00
2015 Q2 EV_MC2 103 102 104 104 1.18 100 3.46 1.00
2015 Q4 EV_MC2 87.4 85.6 98.4 97.7 1.50 166 1.55 1.00
2015 Q2 FR_FRCP1 82.8 83.4 105 110 1.00 139 5.88 1.00
2015 Q2 GH_ERC 69.2 68.5 101 106 1.00 148 4.54 1.00
2015 Q2 GH_FR1 88.8 92.3 102 98.4 1.00 150 5.70 1.00
2015 Q2 LC_LCDSSLCC 102 101 101 101 1.14 116 4.69 1.00
2015 Q4 LC_LCDSSLCC 88.2 87.4 97.9 103 1.00 199 1.00 1.00
2016 Q4 EV_MC2 87.5 87.8 102 110 1.15 132 <1 <1

2015 Q2 EV_HC1 74.9 75.5 100 97.8 1.22 107 6.36 1.00
2015 Q4 CM_MC2 82.1 81.2 100 103 1.00 189 6.32 1.00
2015 Q4 EV_HC1 82.4 80.5 98.4 100 1.00 188 8.30 1.00
2015 Q4 FR_FRCP1 73.0 72.1 96.3 100 1.00 211 2.72 1.00
2015 Q4 GH_ERC 77.1 74.4 96.8 95.4 1.00 151 1.70 1.00
2015 Q4 GH_FR1 80.2 79.2 94.2 98.0 1.00 187 5.80 1.00

2016 Q2 CM_MC2 73.3 72.9 102 101 1.03 143 3.50 <1
2016 Q2 EV_HC1 85.9 81.3 102 111 <1 167 9.10 <1
2016 Q4 EV_HC1 60.3 58.9 97.5 104 <1 189 5.25 <1
2016 Q2 EV_MC2 68.0 66.0 105 113 1.10 100 <1 <1
2016 Q2 FR_FRCP1 80.5 79.4 99.5 102 <1 151 3.45 <1
2016 Q4 FR_FRCP1 53.6 54.6 98.5 100 <1 194 4.60 <1
2016 Q2 GH_ERC 80.5 77.3 102 108 1.05 144 1.70 <1
2016 Q2 GH_FR1 76.4 77.0 104 101 <1 163 4.20 <1
2016 Q4 GH_FR1 44.4 46.0 98.0 105 1.21 191 1.95 <1
2016 Q2 LC_LCDSSLCC 84.0 80.0 104 103 <1 155 2.70 <1
2016 Q4 LC_LCDSSLCC 69.1 69.8 104 116 1.10 181 2.65 <1

2016 Q4 CM_MC2 87.2 83.8 102 110 <1 178 1.90 <1

2016 Q2 FR_FRCP1 80.5 79.4 99.5 102 <1 151 3.45 <1
2016 Q4 GH_ERC 98.3 102 97.0 103 1.10 151 1.05 <1

Notes:

Screening
Concentrations of parameters in 2016 tests with 
significant results are shaded if the concentration 
is greater than the maximum concentration 
measured in references or tests that are not 
statistically different than reference. Tests were 
identified as having a significant result if endpoint 
was significantly reduced relative to one or both 
reference waters (based on pairwise tests in 
laboratory reports).

"-D-" = dissolved concentration; "-T-" = total 
concentration; CaCO3 = calcium carbonate; mg/l = 
milligrams per litre; ug/l = micrograms per litre; % 
= percent.

Tests with significant results for length (2016)

Reference

Tests that were not statistically different than reference

Tests with significant results (2015)

Tests with significant results for survival and viability (2016)

Tests with significant results for viability (2016)
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Table C-4: O. mykiss  Endpoints Paired with Water Quality

APPENDIX C: CONCENTRATION-RESPONSE ANALYSIS

Year Quarter Sample ID

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)

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

2015 Q2 EV_HC1
2015 Q4 CM_MC2
2015 Q4 EV_HC1
2015 Q4 FR_FRCP1
2015 Q4 GH_ERC
2015 Q4 GH_FR1

2016 Q2 CM_MC2
2016 Q2 EV_HC1
2016 Q4 EV_HC1
2016 Q2 EV_MC2
2016 Q2 FR_FRCP1
2016 Q4 FR_FRCP1
2016 Q2 GH_ERC
2016 Q2 GH_FR1
2016 Q4 GH_FR1
2016 Q2 LC_LCDSSLCC
2016 Q4 LC_LCDSSLCC

2016 Q4 CM_MC2

2016 Q2 FR_FRCP1
2016 Q4 GH_ERC

Notes:

Screening
Concentrations of parameters in 2016 tests with 
significant results are shaded if the concentration 
is greater than the maximum concentration 
measured in references or tests that are not 
statistically different than reference. Tests were 
identified as having a significant result if endpoint 
was significantly reduced relative to one or both 
reference waters (based on pairwise tests in 
laboratory reports).

"-D-" = dissolved concentration; "-T-" = total 
concentration; CaCO3 = calcium carbonate; mg/l = 
milligrams per litre; ug/l = micrograms per litre; % 
= percent.

Tests with significant results for length (2016)

Reference

Tests that were not statistically different than re

Tests with significant results (2015)

Tests with significant results for survival and via

Tests with significant results for viability (2016)

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

118 0.0075 0.0594 0.00010 0.00010 0.000104 0.000128
146 0.0030 0.00556 0.00010 0.00010 0.00010 0.000108
150 0.0030 0.0824 0.00010 0.00010 0.00011 0.000162
147 0.0030 0.0139 0.00010 0.00010 0.00010 0.000115
114 0.00593 0.0543 <0.0001 <0.0001 0.000105 0.00012
141 0.00823 0.0422 <0.0001 <0.0001 <0.0001 0.000123
141 0.00315 0.142 <0.0001 <0.0001 0.000103 0.000193
146 <0.003 0.00763 <0.0001 <0.0001 0.000103 0.000138

138 0.0122 0.578 0.000188 0.000156 0.000228 0.000492
104 0.00652 0.662 0.000136 0.000166 0.000176 0.000544
167 0.00683 0.0807 0.00026 0.00029 0.000158 0.000215
145 0.0030 0.0471 0.000216 0.000224 0.00010 0.000132
153 0.00322 0.209 0.00010 0.00010 0.000104 0.000242
156 0.0030 0.0505 0.000162 0.000172 0.000102 0.000154
121 0.0030 0.041 0.000142 0.000155 0.000116 0.000159
199 0.0030 0.0052 0.00028 0.00032 0.00010 0.00013
132 0.0121 0.104 0.000123 0.000133 0.000178 0.00024

113 0.00308 0.0545 0.00010 0.000103 0.00013 0.000167
195 0.00306 0.0502 0.000154 0.000168 0.00017 0.000228
197 0.0032 0.0226 0.00010 0.000108 0.000148 0.000183
213 0.00316 0.00462 0.00025 0.000282 0.00010 0.000114
152 0.0031 0.00893 0.00010 0.00010 0.00010 0.000118
193 0.0030 0.00366 0.00012 0.00015 0.000102 0.00012

146 0.00678 0.365 0.000153 0.000168 0.000165 0.000295
176 0.00343 0.0743 <0.0001 0.00011 0.000145 0.00020
195 0.00363 0.0369 <0.0001 0.00010 0.000148 0.00018
100 0.014 0.405 0.000115 0.00016 0.00018 0.000368
154 <0.003 0.0699 0.000173 0.00022 <0.0001 0.000138
198 0.00375 0.0241 0.000188 0.000198 <0.0001 0.000135
145 0.0045 0.228 <0.0001 0.000103 0.00010 0.00025
166 <0.003 0.0577 0.000148 0.000183 0.000103 0.000143
192 <0.003 0.0105 0.000157 0.000238 0.000105 0.000138
157 0.0026 0.0174 0.000225 0.000263 0.00012 0.000153
184 <0.003 0.0303 0.00022 0.00027 <0.0001 0.000185

179 0.00553 0.0879 0.000135 0.000155 0.000173 0.000228

154 <0.003 0.0699 0.000173 0.00022 <0.0001 0.000138
151 <0.003 0.0129 <0.0001 <0.0001 <0.0001 0.000138
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Table C-4: O. mykiss  Endpoints Paired with Water Quality

APPENDIX C: CONCENTRATION-RESPONSE ANALYSIS

Year Quarter Sample ID

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)

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

2015 Q2 EV_HC1
2015 Q4 CM_MC2
2015 Q4 EV_HC1
2015 Q4 FR_FRCP1
2015 Q4 GH_ERC
2015 Q4 GH_FR1

2016 Q2 CM_MC2
2016 Q2 EV_HC1
2016 Q4 EV_HC1
2016 Q2 EV_MC2
2016 Q2 FR_FRCP1
2016 Q4 FR_FRCP1
2016 Q2 GH_ERC
2016 Q2 GH_FR1
2016 Q4 GH_FR1
2016 Q2 LC_LCDSSLCC
2016 Q4 LC_LCDSSLCC

2016 Q4 CM_MC2

2016 Q2 FR_FRCP1
2016 Q4 GH_ERC

Notes:

Screening
Concentrations of parameters in 2016 tests with 
significant results are shaded if the concentration 
is greater than the maximum concentration 
measured in references or tests that are not 
statistically different than reference. Tests were 
identified as having a significant result if endpoint 
was significantly reduced relative to one or both 
reference waters (based on pairwise tests in 
laboratory reports).

"-D-" = dissolved concentration; "-T-" = total 
concentration; CaCO3 = calcium carbonate; mg/l = 
milligrams per litre; ug/l = micrograms per litre; % 
= percent.

Tests with significant results for length (2016)

Reference

Tests that were not statistically different than re

Tests with significant results (2015)

Tests with significant results for survival and via

Tests with significant results for viability (2016)

BARIUM-D-mg/l BARIUM-T-mg/l BERYLLIUM-D-
mg/l

BERYLLIUM-T-
mg/l BISMUTH-D-mg/l BISMUTH-T-mg/l BORON-D-mg/l

0.0431 0.0434 0.00010 0.00010 0.000050 0.000050 0.010
0.0732 0.0741 0.00010 0.00010 0.000050 0.000050 0.010
0.0444 0.0457 0.00010 0.00010 0.000050 0.000050 0.010
0.0474 0.0484 0.00010 0.00010 0.000050 0.000050 0.010
0.0419 0.0431 <0.00004 <0.00004 <0.00005 <0.00005 <0.01
0.064 0.0632 <0.00002 <0.00002 <0.00005 <0.00005 <0.01

0.0405 0.0418 <0.00004 <0.00004 <0.00005 <0.00005 <0.01
0.0454 0.0453 <0.00002 <0.00002 <0.00005 <0.00005 <0.01

0.0426 0.049 0.00018 0.000138 0.00054 0.00054 0.0212
0.0635 0.0765 0.00010 0.000118 0.000050 0.000050 0.010
0.11 0.111 0.00010 0.00010 0.000050 0.000050 0.0125
0.063 0.064 0.00010 0.00010 0.000050 0.000050 0.010

0.0491 0.051 0.00010 0.00010 0.000050 0.000050 0.010
0.0852 0.0861 0.00010 0.00010 0.000050 0.000050 0.010
0.0348 0.0354 0.00010 0.00010 0.000050 0.000050 0.010
0.0831 0.0865 0.00010 0.00010 0.000050 0.000050 0.015
0.0791 0.0826 <0.00002 <0.00002 <0.00005 <0.00005 <0.01

0.0268 0.0277 0.00010 0.00010 0.000050 0.000050 0.010
0.0741 0.0743 0.00010 0.00010 0.000050 0.000050 0.0244
0.0632 0.0643 0.00010 0.00010 0.000050 0.000050 0.010
0.0796 0.0802 0.00010 0.00010 0.000050 0.000050 0.0114
0.060 0.060 0.00010 0.00010 0.000050 0.000050 0.010
0.114 0.112 0.00010 0.00010 0.000050 0.000050 0.0104

0.045 0.0451 <0.00004 0.000044 <0.00005 <0.00005 0.0168
0.0408 0.042 <0.00004 <0.00004 <0.00005 <0.00005 <0.01
0.0566 0.0556 <0.00002 <0.00002 <0.00005 <0.00005 <0.01
0.057 0.0621 <0.00004 0.0000468 <0.00005 <0.00005 <0.01

0.0581 0.0594 <0.00004 <0.00004 <0.00005 0.0000513 <0.01
0.0752 0.0743 <0.00002 <0.00002 <0.00005 <0.00005 <0.01
0.048 0.0499 <0.00004 <0.00004 <0.00005 <0.00005 <0.01

0.0797 0.0799 <0.00004 <0.00004 <0.00005 <0.00005 <0.01
0.101 0.101 <0.00002 <0.00002 <0.00005 <0.00005 <0.01

0.0386 0.0397 <0.00004 <0.00004 <0.00005 <0.00005 0.0103
0.0607 0.0624 <0.00002 <0.00002 <0.00005 <0.00005 0.0103

0.0543 0.0563 <0.00002 <0.00002 <0.00005 <0.00005 0.0193

0.0581 0.0594 <0.00004 <0.00004 <0.00005 0.0000513 <0.01
0.0546 0.054 <0.00002 <0.00002 <0.00005 <0.00005 <0.01
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Table C-4: O. mykiss  Endpoints Paired with Water Quality

APPENDIX C: CONCENTRATION-RESPONSE ANALYSIS

Year Quarter Sample ID

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)

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

2015 Q2 EV_HC1
2015 Q4 CM_MC2
2015 Q4 EV_HC1
2015 Q4 FR_FRCP1
2015 Q4 GH_ERC
2015 Q4 GH_FR1

2016 Q2 CM_MC2
2016 Q2 EV_HC1
2016 Q4 EV_HC1
2016 Q2 EV_MC2
2016 Q2 FR_FRCP1
2016 Q4 FR_FRCP1
2016 Q2 GH_ERC
2016 Q2 GH_FR1
2016 Q4 GH_FR1
2016 Q2 LC_LCDSSLCC
2016 Q4 LC_LCDSSLCC

2016 Q4 CM_MC2

2016 Q2 FR_FRCP1
2016 Q4 GH_ERC

Notes:

Screening
Concentrations of parameters in 2016 tests with 
significant results are shaded if the concentration 
is greater than the maximum concentration 
measured in references or tests that are not 
statistically different than reference. Tests were 
identified as having a significant result if endpoint 
was significantly reduced relative to one or both 
reference waters (based on pairwise tests in 
laboratory reports).

"-D-" = dissolved concentration; "-T-" = total 
concentration; CaCO3 = calcium carbonate; mg/l = 
milligrams per litre; ug/l = micrograms per litre; % 
= percent.

Tests with significant results for length (2016)

Reference

Tests that were not statistically different than re

Tests with significant results (2015)

Tests with significant results for survival and via

Tests with significant results for viability (2016)

BORON-T-mg/l BROMIDE-D-mg/l CADMIUM-D-
mg/l CADMIUM-T-mg/l CALCIUM-D-mg/l CALCIUM-T-mg/l

CARBON, 
DISSOLVED 

ORGANIC-D-mg/l

0.010 0.050 0.0000066 0.00000986 37.7 37.7 1.89
0.010 0.050 0.00000652 0.00000854 54.7 56.0 0.546
0.010 0.050 0.00000564 0.0000167 47.6 49.1 1.12
0.010 0.050 0.00000508 0.00000735 50.8 51.9 0.675
<0.01 <0.05 0.00000595 0.0000121 37.4 38.1 1.71
<0.01 <0.05 0.0000064 0.00000915 47.5 47.0 1.19
<0.01 <0.05 0.0000059 0.0000201 47.5 48.4 1.13
<0.01 <0.05 0.00000546 0.00000766 47.2 48.0 0.635

0.0182 0.050 0.0000379 0.0000814 59.7 60.4 1.33
0.0102 0.050 0.0000236 0.000125 45.1 46.0 2.00
0.0133 0.100 0.000029 0.0000448 80.5 80.8 1.49
0.010 0.050 0.0000285 0.0000421 74.9 75.4 1.46
0.010 0.050 0.00000726 0.0000334 51.5 52.7 1.12
0.010 0.070 0.0000214 0.0000281 81.3 81.4 1.38

0.0102 0.060 0.000108 0.000132 57.3 57.9 1.25
0.016 0.25 0.000199 0.000235 119 125 0.67
0.010 <0.05 0.0000249 0.0000361 54.2 55.0 2.09

0.0101 0.0567 0.0000136 0.0000201 46.7 46.9 1.07
0.0274 0.25 0.0000118 0.0000191 108 107 1.17
0.0103 0.20 0.0000154 0.0000218 92.9 93.0 1.28
0.0124 0.25 0.0000432 0.0000581 140 141 0.782
0.010 0.050 0.00000563 0.00000633 57.0 57.9 0.58

0.0122 0.25 0.0000167 0.0000187 106 107 0.656

0.0173 <0.05 0.0000639 0.000104 69.2 67.6 1.50
<0.01 <0.05 0.000020 0.0000306 70.2 71.2 1.34
<0.01 <0.2 0.0000156 0.0000202 81.9 82.2 1.20
<0.01 <0.05 0.0000284 0.000082 40.1 40.1 2.26
<0.01 <0.05 0.0000272 0.000045 74.4 75.3 1.47
<0.01 <0.25 0.0000421 0.0000506 108 106 1.04
<0.01 <0.05 0.00000823 0.0000289 51.9 52.7 1.10
<0.01 <0.05 0.0000216 0.0000316 79.5 78.9 1.44
<0.01 <0.25 0.0000162 0.0000198 97.6 99.6 0.845
0.0113 <0.1 0.000197 0.000216 74.6 75.5 1.25
0.0105 <0.25 0.000148 0.00016 95.5 94.9 0.803

0.0205 <0.1 0.0000266 0.0000351 83.6 84.9 1.63

<0.01 <0.05 0.0000272 0.000045 74.4 75.3 1.47
<0.01 <0.05 0.00000573 0.00000683 51.4 51.8 0.535
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APPENDIX C: CONCENTRATION-RESPONSE ANALYSIS

Year Quarter Sample ID

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)

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

2015 Q2 EV_HC1
2015 Q4 CM_MC2
2015 Q4 EV_HC1
2015 Q4 FR_FRCP1
2015 Q4 GH_ERC
2015 Q4 GH_FR1

2016 Q2 CM_MC2
2016 Q2 EV_HC1
2016 Q4 EV_HC1
2016 Q2 EV_MC2
2016 Q2 FR_FRCP1
2016 Q4 FR_FRCP1
2016 Q2 GH_ERC
2016 Q2 GH_FR1
2016 Q4 GH_FR1
2016 Q2 LC_LCDSSLCC
2016 Q4 LC_LCDSSLCC

2016 Q4 CM_MC2

2016 Q2 FR_FRCP1
2016 Q4 GH_ERC

Notes:

Screening
Concentrations of parameters in 2016 tests with 
significant results are shaded if the concentration 
is greater than the maximum concentration 
measured in references or tests that are not 
statistically different than reference. Tests were 
identified as having a significant result if endpoint 
was significantly reduced relative to one or both 
reference waters (based on pairwise tests in 
laboratory reports).

"-D-" = dissolved concentration; "-T-" = total 
concentration; CaCO3 = calcium carbonate; mg/l = 
milligrams per litre; ug/l = micrograms per litre; % 
= percent.

Tests with significant results for length (2016)

Reference

Tests that were not statistically different than re

Tests with significant results (2015)

Tests with significant results for survival and via

Tests with significant results for viability (2016)

CHLORIDE-D-
mg/l

CHROMIUM-D-
mg/l

CHROMIUM-T-
mg/l COBALT-D-mg/l COBALT-T-mg/l CONDUCTIVITY, 

LAB-N-us/cm COPPER-D-mg/l

1.00 0.000118 0.00026 0.00010 0.00010 239 0.00050
1.02 0.00012 0.000184 0.00010 0.00010 356 0.00050
1.16 0.00020 0.000754 0.00010 0.00010 297 0.00050
1.10 0.000218 0.000303 0.00010 0.00010 314 0.00050
0.10 0.000128 0.000198 <0.0001 <0.0001 243 <0.0005
0.193 0.00011 0.000198 <0.0001 <0.0001 319 <0.0005
0.573 0.000193 0.000493 <0.0001 0.00010 287 <0.0005
0.369 0.000238 0.000258 <0.0001 <0.0001 297 <0.0005

1.40 0.000282 0.000912 0.00034 0.00082 466 0.00050
3.24 0.000182 0.0012 0.00010 0.000476 321 0.000608
5.58 0.00014 0.000273 0.00010 0.000105 588 0.00050
1.14 0.000104 0.000184 0.00010 0.000104 580 0.00050
1.32 0.000242 0.000692 0.00010 0.000144 323 0.00050
1.62 0.00012 0.000238 0.00010 0.00010 595 0.00050
1.46 0.000123 0.000319 0.00010 0.00012 436 0.00050
3.80 0.00014 0.00017 0.00010 0.00010 901 0.00050
3.45 0.00012 0.00029 <0.0001 0.000108 410 <0.0005

1.32 0.000137 0.000227 0.00010 0.000105 364 0.00050
3.42 0.000158 0.00026 0.000506 0.000602 821 0.00050
1.88 0.00014 0.000275 0.00010 0.00010 750 0.00050
2.36 0.000124 0.000162 0.000102 0.000102 1100 0.00050
1.20 0.000228 0.000303 0.00010 0.00010 357 0.00050
2.00 0.000122 0.000174 0.00010 0.00010 783 0.00050

1.16 0.000173 0.000595 0.00209 0.00293 537 <0.0005
0.743 0.00012 0.000238 <0.0001 <0.0001 545 <0.0005
1.18 0.000145 0.000183 <0.0001 <0.0001 661 <0.0005
1.66 0.00013 0.00073 <0.0001 0.000308 286 0.00051
0.51 0.000105 0.000238 <0.0001 0.000103 569 <0.0005
1.43 <0.0001 0.000153 <0.0001 <0.0001 850 <0.0005
0.668 0.000215 0.000665 <0.0001 0.000135 327 <0.0005
0.963 0.00011 0.000218 <0.0001 <0.0001 598 <0.0005
1.61 0.000118 0.000157 <0.0001 <0.0001 758 <0.0005
3.25 0.000153 0.000188 0.0000923 0.0000948 562 0.00044
6.50 0.000115 0.000205 <0.0001 <0.0001 742 <0.0005

2.00 0.000158 0.000333 0.000763 0.00099 669 <0.0005

0.51 0.000105 0.000238 <0.0001 0.000103 569 <0.0005
0.453 0.000225 0.000298 <0.0001 <0.0001 324 <0.0005
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Table C-4: O. mykiss  Endpoints Paired with Water Quality

APPENDIX C: CONCENTRATION-RESPONSE ANALYSIS

Year Quarter Sample ID

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)

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

2015 Q2 EV_HC1
2015 Q4 CM_MC2
2015 Q4 EV_HC1
2015 Q4 FR_FRCP1
2015 Q4 GH_ERC
2015 Q4 GH_FR1

2016 Q2 CM_MC2
2016 Q2 EV_HC1
2016 Q4 EV_HC1
2016 Q2 EV_MC2
2016 Q2 FR_FRCP1
2016 Q4 FR_FRCP1
2016 Q2 GH_ERC
2016 Q2 GH_FR1
2016 Q4 GH_FR1
2016 Q2 LC_LCDSSLCC
2016 Q4 LC_LCDSSLCC

2016 Q4 CM_MC2

2016 Q2 FR_FRCP1
2016 Q4 GH_ERC

Notes:

Screening
Concentrations of parameters in 2016 tests with 
significant results are shaded if the concentration 
is greater than the maximum concentration 
measured in references or tests that are not 
statistically different than reference. Tests were 
identified as having a significant result if endpoint 
was significantly reduced relative to one or both 
reference waters (based on pairwise tests in 
laboratory reports).

"-D-" = dissolved concentration; "-T-" = total 
concentration; CaCO3 = calcium carbonate; mg/l = 
milligrams per litre; ug/l = micrograms per litre; % 
= percent.

Tests with significant results for length (2016)

Reference

Tests that were not statistically different than re

Tests with significant results (2015)

Tests with significant results for survival and via

Tests with significant results for viability (2016)

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

0.00050 0.146 132 0.010 0.0402 0.000050 0.000050
0.00050 0.154 193 0.010 0.010 0.000050 0.000050

0.000518 0.155 162 0.010 0.093 0.000050 0.0000716
0.00050 0.163 173 0.010 0.0215 0.000050 0.000050
<0.0005 0.158 133 <0.01 0.043 <0.00005 0.0000525
<0.0005 0.161 171 <0.01 0.0193 <0.00005 <0.00005
<0.0005 0.158 162 <0.01 0.172 <0.00005 0.000106
<0.0005 0.169 163 <0.01 0.0116 <0.00005 <0.00005

0.00112 0.0974 245 0.0218 0.737 0.000090 0.00050
0.00145 0.118 170 0.0104 0.822 0.000050 0.000671

0.000555 0.154 320 0.0125 0.0825 0.000050 0.0000773
0.00050 0.20 315 0.010 0.066 0.000050 0.0000762
0.00070 0.153 177 0.010 0.261 0.0000508 0.00018
0.00050 0.171 335 0.010 0.071 0.000050 0.0000712

0.000558 0.152 232 0.010 0.0484 0.000050 0.0000806
0.00050 0.22 497 0.010 0.010 0.000050 0.000050

0.000538 0.131 211 0.0135 0.0805 <0.00005 0.0000775

0.000515 0.13 206 0.010 0.0583 0.000050 0.0000699
0.000588 0.114 456 0.010 0.0532 0.000050 0.0000634
0.000528 0.201 434 0.010 0.0278 0.000050 0.000050
0.00050 0.176 650 0.010 0.0208 0.000050 0.000050
0.00052 0.158 195 0.010 0.0145 0.000050 0.000050
0.00050 0.164 445 0.010 0.0108 0.000050 0.000050

0.00070 0.104 282 <0.01 0.404 <0.00005 0.000239
<0.0005 0.19 311 <0.01 0.0718 <0.00005 0.000063
<0.0005 0.206 381 <0.01 0.0355 <0.00005 <0.00005
0.00098 0.117 152 0.0115 0.433 <0.00005 0.000334
0.00051 0.209 311 <0.01 0.0895 <0.00005 0.0000775
<0.0005 0.205 478 <0.01 0.034 <0.00005 <0.00005
0.000545 0.155 180 <0.01 0.276 <0.00005 0.000158
<0.0005 0.185 332 <0.01 0.0858 <0.00005 0.0000718
<0.0005 0.165 431 <0.01 0.0179 <0.00005 <0.00005
0.000508 0.226 304 <0.01 0.0203 <0.000045 <0.000045
<0.0005 0.245 395 <0.01 0.0288 <0.00005 0.000052

<0.0005 0.11 358 <0.01 0.0765 <0.00005 0.0000663

0.00051 0.209 311 <0.01 0.0895 <0.00005 0.0000775
0.00051 0.163 178 <0.01 0.0175 <0.00005 <0.00005
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Table C-4: O. mykiss  Endpoints Paired with Water Quality

APPENDIX C: CONCENTRATION-RESPONSE ANALYSIS

Year Quarter Sample ID

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)

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

2015 Q2 EV_HC1
2015 Q4 CM_MC2
2015 Q4 EV_HC1
2015 Q4 FR_FRCP1
2015 Q4 GH_ERC
2015 Q4 GH_FR1

2016 Q2 CM_MC2
2016 Q2 EV_HC1
2016 Q4 EV_HC1
2016 Q2 EV_MC2
2016 Q2 FR_FRCP1
2016 Q4 FR_FRCP1
2016 Q2 GH_ERC
2016 Q2 GH_FR1
2016 Q4 GH_FR1
2016 Q2 LC_LCDSSLCC
2016 Q4 LC_LCDSSLCC

2016 Q4 CM_MC2

2016 Q2 FR_FRCP1
2016 Q4 GH_ERC

Notes:

Screening
Concentrations of parameters in 2016 tests with 
significant results are shaded if the concentration 
is greater than the maximum concentration 
measured in references or tests that are not 
statistically different than reference. Tests were 
identified as having a significant result if endpoint 
was significantly reduced relative to one or both 
reference waters (based on pairwise tests in 
laboratory reports).

"-D-" = dissolved concentration; "-T-" = total 
concentration; CaCO3 = calcium carbonate; mg/l = 
milligrams per litre; ug/l = micrograms per litre; % 
= percent.

Tests with significant results for length (2016)

Reference

Tests that were not statistically different than re

Tests with significant results (2015)

Tests with significant results for survival and via

Tests with significant results for viability (2016)

LITHIUM-D-mg/l LITHIUM-T-mg/l MAGNESIUM-D-
mg/l

MAGNESIUM-T-
mg/l

MAJOR ANION 
SUM-N-meq/l

MAJOR CATION 
SUM-N-meq/l

MANGANESE-D-
mg/l

0.0012 0.00122 9.27 9.36 2.66 2.68 0.00067
0.00136 0.0013 13.8 14.3 3.90 3.91 0.000156
0.00162 0.00174 10.5 10.9 3.41 3.28 0.00295
0.00163 0.00163 11.1 11.5 3.44 3.48 0.00225
0.00118 0.00133 9.63 9.97 2.60 2.69 0.00032
0.00133 0.00155 12.7 12.5 3.63 3.45 0.000168
0.00155 0.0017 10.5 10.8 3.20 3.27 0.00138
0.00185 0.0018 11.1 10.9 3.41 3.30 0.00114

0.00632 0.0068 23.4 23.7 5.11 5.04 0.00287
0.00662 0.0070 14.0 14.2 3.27 3.52 0.000728
0.0155 0.0153 29.0 29.1 6.46 6.60 0.00127
0.0196 0.0198 31.1 31.4 6.10 6.38 0.00305
0.0021 0.00232 11.7 12.0 3.59 3.59 0.000544
0.0146 0.0145 32.0 32.5 6.53 6.79 0.00104
0.014 0.0122 21.6 21.8 5.70 5.83 0.000148

0.0359 0.0361 48.5 51.7 10.3 10.3 0.00037
0.00918 0.00918 18.4 19.4 4.51 4.36 0.000618

0.00423 0.00423 21.7 21.9 6.06 6.24 0.000635
0.0115 0.012 45.7 45.8 9.43 9.57 0.00394
0.00708 0.00723 49.1 49.5 8.59 8.78 0.00187
0.0404 0.0407 72.9 73.8 13.1 13.1 0.0076
0.00193 0.00193 12.7 13.1 3.90 3.94 0.000568
0.0156 0.0159 44.0 45.3 8.85 9.01 0.00116

0.00898 0.00925 26.5 26.4 5.89 5.93 0.0114
0.00603 0.0061 32.9 33.5 6.10 6.28 0.000463
0.00753 0.00753 42.8 42.5 7.80 7.70 0.00154
0.00568 0.00578 12.5 12.5 3.04 3.13 0.00039
0.0179 0.0185 30.4 31.1 6.19 6.29 0.00218
0.032 0.033 50.5 50.0 10.1 9.68 0.00681

0.0021 0.00235 12.1 12.4 3.54 3.64 0.000948
0.014 0.0141 32.4 32.6 6.56 6.73 0.00088

0.0175 0.0176 45.3 46.0 9.00 8.72 0.000958
0.025 0.0259 28.7 28.5 6.18 6.27 0.00249

0.0328 0.0324 38.1 39.0 8.61 8.15 0.00185

0.0108 0.0111 36.2 36.8 7.86 7.51 0.00727

0.0179 0.0185 30.4 31.1 6.19 6.29 0.00218
0.0026 0.00265 12.1 12.3 3.73 3.61 0.000353
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Table C-4: O. mykiss  Endpoints Paired with Water Quality

APPENDIX C: CONCENTRATION-RESPONSE ANALYSIS

Year Quarter Sample ID

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)

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

2015 Q2 EV_HC1
2015 Q4 CM_MC2
2015 Q4 EV_HC1
2015 Q4 FR_FRCP1
2015 Q4 GH_ERC
2015 Q4 GH_FR1

2016 Q2 CM_MC2
2016 Q2 EV_HC1
2016 Q4 EV_HC1
2016 Q2 EV_MC2
2016 Q2 FR_FRCP1
2016 Q4 FR_FRCP1
2016 Q2 GH_ERC
2016 Q2 GH_FR1
2016 Q4 GH_FR1
2016 Q2 LC_LCDSSLCC
2016 Q4 LC_LCDSSLCC

2016 Q4 CM_MC2

2016 Q2 FR_FRCP1
2016 Q4 GH_ERC

Notes:

Screening
Concentrations of parameters in 2016 tests with 
significant results are shaded if the concentration 
is greater than the maximum concentration 
measured in references or tests that are not 
statistically different than reference. Tests were 
identified as having a significant result if endpoint 
was significantly reduced relative to one or both 
reference waters (based on pairwise tests in 
laboratory reports).

"-D-" = dissolved concentration; "-T-" = total 
concentration; CaCO3 = calcium carbonate; mg/l = 
milligrams per litre; ug/l = micrograms per litre; % 
= percent.

Tests with significant results for length (2016)

Reference

Tests that were not statistically different than re

Tests with significant results (2015)

Tests with significant results for survival and via

Tests with significant results for viability (2016)

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

0.00216 0.0000050 0.0000050 0.000548 0.000588 0.00050 0.00050
0.000308 0.0000050 0.0000050 0.00061 0.000589 0.00050 0.00050
0.00735 0.00000546 0.0000050 0.000949 0.000961 0.00050 0.00051
0.00352 0.0000050 0.0000050 0.0010 0.00102 0.00050 0.00050
0.00156 <0.000005 0.000000948 0.000628 0.000647 <0.0005 <0.0005

0.000555 <0.000005 0.00000058 0.00057 0.000578 <0.0005 <0.0005
0.0125 <0.000005 0.000000725 0.000945 0.00095 <0.0005 0.000528
0.0019 <0.000005 <0.000001625 0.000981 0.00101 <0.0005 <0.0005

0.0253 0.0000060 0.00000762 0.000782 0.000948 0.0062 0.00798
0.0241 0.0000050 0.0000050 0.000782 0.000874 0.0012 0.00292
0.00302 0.00162 0.00165 0.00294 0.00312
0.00833 0.0000050 0.0000050 0.0013 0.00132 0.0021 0.00235
0.0144 0.0000050 0.0000050 0.000961 0.000938 0.00050 0.000688
0.00452 0.0000050 0.0000050 0.00103 0.00104 0.00179 0.00198
0.00226 0.0000050 0.0000050 0.000952 0.000956 0.00288 0.00319
0.00050 0.0000050 0.0000050 0.00181 0.00187 0.0066 0.00686
0.00256 0.00000101 0.00000151 0.000787 0.000825 0.00127 0.00156

0.00206 0.0000050 0.0000050 0.000512 0.000522 0.000729 0.000854
0.00647 0.0000050 0.0000051 0.00108 0.00111 0.00867 0.00897
0.00236 0.00100 0.00105 0.000755 0.000788
0.00889 0.0000050 0.0000050 0.00146 0.00147 0.00704 0.0072
0.00143 0.0000050 0.0000050 0.000997 0.00104 0.00050 0.00050
0.00156 0.0000050 0.0000050 0.000941 0.000983 0.00148 0.00147

0.0248 <0.000005 0.0000010 0.000866 0.000881 0.0149 0.0169
0.00266 0.000000535 0.000000673 0.000758 0.00078 0.000863 0.00101
0.00248 <0.0000005 0.000000618 0.000912 0.000933 0.000753 0.00082
0.0122 0.00000125 0.00000242 0.000729 0.000742 0.00172 0.00262
0.0076 <0.000005 0.000000908 0.0011 0.00113 0.00193 0.00235
0.00868 <0.000005 <0.0000005 0.00131 0.00134 0.00494 0.00523
0.0172 <0.000005 0.00000117 0.000956 0.000938 <0.0005 0.000585
0.00433 <0.000005 0.00000108 0.000989 0.000985 0.00162 0.00174
0.00172 <0.000005 <0.000001625 0.00106 0.00111 0.00243 0.0025
0.00372 <0.000005 0.000000563 0.00138 0.00143 0.00461 0.00489
0.00332 <0.000005 0.000000535 0.00155 0.00161 0.0044 0.00454

0.0112 <0.000005 0.000000783 0.000893 0.000926 0.00983 0.0105

0.0076 <0.000005 0.000000908 0.0011 0.00113 0.00193 0.00235
0.00156 <0.000005 <0.000001625 0.00101 0.00103 <0.0005 0.00059
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Table C-4: O. mykiss  Endpoints Paired with Water Quality

APPENDIX C: CONCENTRATION-RESPONSE ANALYSIS

Year Quarter Sample ID

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)

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

2015 Q2 EV_HC1
2015 Q4 CM_MC2
2015 Q4 EV_HC1
2015 Q4 FR_FRCP1
2015 Q4 GH_ERC
2015 Q4 GH_FR1

2016 Q2 CM_MC2
2016 Q2 EV_HC1
2016 Q4 EV_HC1
2016 Q2 EV_MC2
2016 Q2 FR_FRCP1
2016 Q4 FR_FRCP1
2016 Q2 GH_ERC
2016 Q2 GH_FR1
2016 Q4 GH_FR1
2016 Q2 LC_LCDSSLCC
2016 Q4 LC_LCDSSLCC

2016 Q4 CM_MC2

2016 Q2 FR_FRCP1
2016 Q4 GH_ERC

Notes:

Screening
Concentrations of parameters in 2016 tests with 
significant results are shaded if the concentration 
is greater than the maximum concentration 
measured in references or tests that are not 
statistically different than reference. Tests were 
identified as having a significant result if endpoint 
was significantly reduced relative to one or both 
reference waters (based on pairwise tests in 
laboratory reports).

"-D-" = dissolved concentration; "-T-" = total 
concentration; CaCO3 = calcium carbonate; mg/l = 
milligrams per litre; ug/l = micrograms per litre; % 
= percent.

Tests with significant results for length (2016)

Reference

Tests that were not statistically different than re

Tests with significant results (2015)

Tests with significant results for survival and via

Tests with significant results for viability (2016)

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

OXIDATION-
REDUCTION 

POTENTIAL, LAB-
N-mv

pH, LAB-N-ph 
units

PHOSPHORUS-N-
mg/l

0.0378 0.0010 0.0050 0.00346 361 8.35 0.00774
0.0743 0.0010 0.0050 0.00152 377 8.40 0.00236
0.0823 0.0010 0.0068 0.00108 330 8.34 0.00902
0.0812 0.0010 0.0050 0.0012 386 8.32 0.00303
0.0183 <0.001 <0.005 0.0025 292 8.34 0.00473
0.097 <0.001 <0.005 0.00235 322 8.28 0.00453

0.0892 <0.001 <0.005 0.00108 339 8.29 0.0128
0.0749 <0.001 0.00563 0.00115 352 8.26 0.00231

1.13 0.0047 0.00642 0.00158 357 8.34 0.0523
1.13 0.00128 0.00596 0.00288 380 8.29 0.0805
3.75 0.00233 0.0054 0.0052 376 8.24 0.00875
7.85 0.00524 0.0124 0.00134 372 8.41 0.00972
0.263 0.0010 0.0052 0.0010 433 8.36 0.0255
7.82 0.00336 0.00532 0.0010 433 8.39 0.00844
4.76 0.00148 0.0050 0.00143 414 7.97 0.00884
14.5 0.0050 0.0050 0.0010 341 8.34 0.0020
1.77 0.00105 <0.005 0.00648 288 8.19 0.0113

0.56 0.00113 0.00639 0.00296 423 7.69 0.0082
2.39 0.0339 0.0163 0.00124 373 8.35 0.00814
1.17 0.0040 0.0050 0.00573 373 8.38 0.00688
16.3 0.00528 0.0050 0.0010 379 8.33 0.0020
0.494 0.0010 0.0050 0.0012 391 8.27 0.00345
10.4 0.0050 0.0050 0.00108 354 8.36 0.00218

1.98 0.00875 0.024 0.00225 307 8.29 0.0202
0.764 <0.001 <0.005 0.00478 330 8.39 0.0084
1.00 <0.004 <0.005 0.0045 318 8.35 0.00643
1.01 0.0012 <0.005 0.0106 339 8.20 0.0421
8.41 0.0027 0.0059 0.00165 331 8.34 0.00938
12.0 <0.005 <0.005 <0.001 330 8.34 0.00313
0.314 <0.001 <0.005 0.00105 356 8.29 0.0208
7.62 0.0027 0.00503 0.00125 318 8.35 0.00958
9.52 <0.005 0.00538 0.00113 353 8.27 0.0114
6.28 0.00203 <0.005 0.00103 347 8.27 0.0027
9.92 <0.005 <0.005 0.00145 330 8.30 0.0049

2.22 0.00795 0.00565 0.00133 296 8.30 0.0053

8.41 0.0027 0.0059 0.00165 331 8.34 0.00938
0.293 <0.001 <0.005 0.00118 372 8.22 0.00298
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Table C-4: O. mykiss  Endpoints Paired with Water Quality

APPENDIX C: CONCENTRATION-RESPONSE ANALYSIS

Year Quarter Sample ID

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)

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

2015 Q2 EV_HC1
2015 Q4 CM_MC2
2015 Q4 EV_HC1
2015 Q4 FR_FRCP1
2015 Q4 GH_ERC
2015 Q4 GH_FR1

2016 Q2 CM_MC2
2016 Q2 EV_HC1
2016 Q4 EV_HC1
2016 Q2 EV_MC2
2016 Q2 FR_FRCP1
2016 Q4 FR_FRCP1
2016 Q2 GH_ERC
2016 Q2 GH_FR1
2016 Q4 GH_FR1
2016 Q2 LC_LCDSSLCC
2016 Q4 LC_LCDSSLCC

2016 Q4 CM_MC2

2016 Q2 FR_FRCP1
2016 Q4 GH_ERC

Notes:

Screening
Concentrations of parameters in 2016 tests with 
significant results are shaded if the concentration 
is greater than the maximum concentration 
measured in references or tests that are not 
statistically different than reference. Tests were 
identified as having a significant result if endpoint 
was significantly reduced relative to one or both 
reference waters (based on pairwise tests in 
laboratory reports).

"-D-" = dissolved concentration; "-T-" = total 
concentration; CaCO3 = calcium carbonate; mg/l = 
milligrams per litre; ug/l = micrograms per litre; % 
= percent.

Tests with significant results for length (2016)

Reference

Tests that were not statistically different than re

Tests with significant results (2015)

Tests with significant results for survival and via

Tests with significant results for viability (2016)

POTASSIUM-D-
mg/l

POTASSIUM-T-
mg/l

SELENIUM-D-
ug/l

SELENIUM-T-
ug/l SILICON-D-mg/l SILICON-T-mg/l SILVER-D-mg/l

0.343 0.362 0.462 0.503 1.72 1.83 0.000010
0.387 0.39 0.654 0.668 1.50 1.55 0.000010
0.351 0.371 0.746 0.793 1.67 1.89 0.000010
0.346 0.356 0.794 0.845 1.74 1.82 0.000010
0.325 0.345 0.513 0.552 1.76 1.89 <0.00001
0.363 0.369 0.664 0.655 1.73 1.87 <0.00001
0.343 0.408 0.749 0.768 1.71 1.99 <0.00001
0.351 0.373 0.852 0.885 1.69 1.76 <0.00001

0.846 1.05 3.99 3.97 1.86 2.84 0.000018
0.627 0.822 6.35 6.34 1.69 2.79 0.000010
1.06 1.07 15.7 16.2 2.37 2.52 0.000010
1.22 1.22 32.7 31.9 1.53 1.62 0.000010
0.375 0.445 1.47 1.52 1.73 2.09 0.000010
1.04 1.07 31.1 31.6 1.79 1.88 0.000010
0.662 0.675 22.3 21.6 1.49 1.56 0.000010
1.44 1.48 50.0 53.6 2.15 2.29 0.000010
0.705 0.788 7.74 8.06 2.09 2.34 <0.00001

0.536 0.561 18.7 19.0 1.19 1.28 0.000010
1.40 1.38 5.23 5.22 2.15 2.24 0.000010
0.947 0.967 36.0 37.2 2.09 2.16 0.000010
1.92 2.01 91.4 91.0 1.75 1.78 0.000010
0.401 0.399 1.59 1.65 1.85 1.92 0.000010
1.18 1.22 41.9 42.4 2.18 2.24 0.000010

1.03 1.14 4.58 4.47 1.98 2.58 <0.00001
0.798 0.851 30.1 29.7 1.82 1.96 <0.00001
0.914 0.926 32.7 32.3 2.02 2.19 <0.00001
0.557 0.677 4.24 4.10 1.92 2.59 <0.00001
1.13 1.15 30.5 31.0 1.58 1.72 <0.00001
1.58 1.58 59.1 57.6 1.72 1.84 <0.00001
0.372 0.474 1.60 1.56 1.76 2.18 <0.00001
1.05 1.06 28.8 29.5 1.85 1.92 <0.00001
1.27 1.32 43.4 42.2 2.09 2.15 <0.00001
0.966 1.01 20.9 21.4 1.87 1.94 <0.00001
1.18 1.23 28.1 27.7 2.05 2.19 <0.00001

1.28 1.31 5.67 5.78 2.13 2.35 <0.00001

1.13 1.15 30.5 31.0 1.58 1.72 <0.00001
0.388 0.41 1.36 1.41 1.78 1.86 <0.00001
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Table C-4: O. mykiss  Endpoints Paired with Water Quality

APPENDIX C: CONCENTRATION-RESPONSE ANALYSIS

Year Quarter Sample ID

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)

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

2015 Q2 EV_HC1
2015 Q4 CM_MC2
2015 Q4 EV_HC1
2015 Q4 FR_FRCP1
2015 Q4 GH_ERC
2015 Q4 GH_FR1

2016 Q2 CM_MC2
2016 Q2 EV_HC1
2016 Q4 EV_HC1
2016 Q2 EV_MC2
2016 Q2 FR_FRCP1
2016 Q4 FR_FRCP1
2016 Q2 GH_ERC
2016 Q2 GH_FR1
2016 Q4 GH_FR1
2016 Q2 LC_LCDSSLCC
2016 Q4 LC_LCDSSLCC

2016 Q4 CM_MC2

2016 Q2 FR_FRCP1
2016 Q4 GH_ERC

Notes:

Screening
Concentrations of parameters in 2016 tests with 
significant results are shaded if the concentration 
is greater than the maximum concentration 
measured in references or tests that are not 
statistically different than reference. Tests were 
identified as having a significant result if endpoint 
was significantly reduced relative to one or both 
reference waters (based on pairwise tests in 
laboratory reports).

"-D-" = dissolved concentration; "-T-" = total 
concentration; CaCO3 = calcium carbonate; mg/l = 
milligrams per litre; ug/l = micrograms per litre; % 
= percent.

Tests with significant results for length (2016)

Reference

Tests that were not statistically different than re

Tests with significant results (2015)

Tests with significant results for survival and via

Tests with significant results for viability (2016)

SILVER-T-mg/l SODIUM-D-mg/l SODIUM-T-mg/l STRONTIUM-D-
mg/l

STRONTIUM-T-
mg/l

SULFATE (AS 
SO4)-D-mg/l

THALLIUM-D-
mg/l

0.000010 0.576 0.583 0.0637 0.0658 14.4 0.000010
0.000010 0.681 0.681 0.0916 0.0907 46.8 0.000010
0.000010 0.741 0.738 0.203 0.212 17.0 0.000010
0.000010 0.651 0.672 0.211 0.218 22.0 0.000010
<0.00001 0.618 0.635 0.0652 0.0673 14.9 <0.00001
<0.00001 0.676 0.68 0.089 0.0894 38.3 <0.00001
<0.00001 0.722 0.718 0.202 0.205 16.8 <0.00001
<0.00001 0.689 0.694 0.23 0.235 23.0 <0.00001

0.000020 4.05 4.12 0.161 0.166 107 0.0000182
0.0000246 2.34 2.21 0.103 0.105 49.1 0.0000114
0.000010 3.91 3.89 0.188 0.187 129 0.000010
0.000010 1.20 1.21 0.103 0.106 125 0.000010
0.0000114 0.949 0.941 0.203 0.201 22.8 0.000010
0.000010 1.62 1.64 0.114 0.115 134 0.000010
0.000010 2.40 2.40 0.108 0.109 89.6 0.0000105
0.000010 7.03 7.22 0.215 0.22 248 0.000010
<0.00001 2.84 3.04 0.131 0.134 79.1 <0.00001

0.000010 0.844 0.857 0.0636 0.0643 82.3 0.000010
0.000010 9.50 9.49 0.288 0.295 252 0.0000108
0.000010 1.87 1.89 0.133 0.136 217 0.000010
0.000010 2.00 2.06 0.165 0.167 364 0.0000102
0.000010 0.924 0.93 0.222 0.227 38.9 0.000010
0.000010 2.04 2.11 0.147 0.151 202 0.000010

<0.00001 6.20 5.98 0.195 0.192 134 0.000012
<0.00001 1.23 1.28 0.0965 0.0986 120 <0.00001
<0.00001 1.68 1.68 0.126 0.128 182 <0.00001
0.0000148 1.83 1.76 0.0907 0.0916 43.8 <0.00001
<0.00001 1.04 1.09 0.0988 0.101 119 <0.00001
<0.00001 1.54 1.56 0.145 0.146 253 0.0000108
<0.00001 0.895 0.891 0.209 0.202 29.3 <0.00001
<0.00001 1.48 1.48 0.111 0.112 128 <0.00001
<0.00001 1.99 2.10 0.145 0.148 212 <0.00001
<0.00001 3.74 3.89 0.133 0.138 120 0.000010
<0.00001 5.18 5.33 0.186 0.187 194 0.000010

<0.00001 7.51 7.68 0.235 0.24 195 0.000011

<0.00001 1.04 1.09 0.0988 0.101 119 <0.00001
<0.00001 0.844 0.877 0.233 0.235 32.3 <0.00001
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Table C-4: O. mykiss  Endpoints Paired with Water Quality

APPENDIX C: CONCENTRATION-RESPONSE ANALYSIS

Year Quarter Sample ID

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)

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

2015 Q2 EV_HC1
2015 Q4 CM_MC2
2015 Q4 EV_HC1
2015 Q4 FR_FRCP1
2015 Q4 GH_ERC
2015 Q4 GH_FR1

2016 Q2 CM_MC2
2016 Q2 EV_HC1
2016 Q4 EV_HC1
2016 Q2 EV_MC2
2016 Q2 FR_FRCP1
2016 Q4 FR_FRCP1
2016 Q2 GH_ERC
2016 Q2 GH_FR1
2016 Q4 GH_FR1
2016 Q2 LC_LCDSSLCC
2016 Q4 LC_LCDSSLCC

2016 Q4 CM_MC2

2016 Q2 FR_FRCP1
2016 Q4 GH_ERC

Notes:

Screening
Concentrations of parameters in 2016 tests with 
significant results are shaded if the concentration 
is greater than the maximum concentration 
measured in references or tests that are not 
statistically different than reference. Tests were 
identified as having a significant result if endpoint 
was significantly reduced relative to one or both 
reference waters (based on pairwise tests in 
laboratory reports).

"-D-" = dissolved concentration; "-T-" = total 
concentration; CaCO3 = calcium carbonate; mg/l = 
milligrams per litre; ug/l = micrograms per litre; % 
= percent.

Tests with significant results for length (2016)

Reference

Tests that were not statistically different than re

Tests with significant results (2015)

Tests with significant results for survival and via

Tests with significant results for viability (2016)

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

0.000010 0.00010 0.00010 0.010 0.010 143 0.092
0.000010 0.00010 0.00010 0.010 0.010 217 0.0652
0.0000104 0.00010 0.00010 0.010 0.010 181 0.0864
0.000010 0.00010 0.00010 0.010 0.010 176 0.050
<0.00001 <0.0001 <0.0001 <0.01 <0.01 147 0.0768
<0.00001 <0.0001 <0.0001 <0.01 <0.01 197 0.0645
<0.00001 <0.0001 <0.0001 <0.01 0.0103 180 0.0745
<0.00001 <0.0001 <0.0001 <0.01 <0.01 181 0.0551

0.0000374 0.00010 0.00013 0.010 0.0162 316 0.157
0.0000356 0.00010 0.00010 0.010 0.0168 208 0.287
0.0000108 0.00010 0.00010 0.010 0.0103 387 0.172
0.000010 0.00010 0.00010 0.010 0.010 382 0.050
0.0000138 0.00010 0.00010 0.010 0.0104 192 0.122
0.000010 0.00010 0.00010 0.010 0.010 399 0.0682
0.0000115 0.00010 0.00010 0.010 0.010 280 0.0748
0.000010 0.00010 0.00010 0.010 0.010 651 0.133
0.0000118 <0.0001 <0.0001 <0.01 <0.01 261 0.171

0.0000116 0.00010 0.00010 0.010 0.010 241 0.106
0.000012 0.00010 0.00010 0.0108 0.0116 571 0.138
0.000010 0.00010 0.00010 0.0103 0.0105 519 0.10
0.0000104 0.00010 0.00010 0.0106 0.0106 836 0.101
0.000010 0.00010 0.00010 0.010 0.010 211 0.051
0.000010 0.00010 0.00010 0.0104 0.0106 545 0.108

0.0000223 <0.0001 <0.0001 0.0115 0.0165 366 0.197
0.0000115 <0.0001 <0.0001 0.011 0.012 351 0.111
0.000010 <0.0001 <0.0001 <0.01 <0.01 478 0.109
0.0000215 <0.0001 <0.0001 <0.01 0.0143 173 0.183
0.0000113 <0.0001 <0.0001 0.0108 0.011 377 0.164
<0.00001 <0.0001 <0.0001 <0.01 <0.01 626 0.0733
0.000012 <0.0001 <0.0001 <0.01 0.0105 189 0.118
<0.00001 <0.0001 <0.0001 0.0105 0.011 394 0.173
<0.00001 <0.0001 <0.0001 <0.01 <0.01 553 0.213
0.0000103 <0.0000875 <0.0000875 0.0080 0.00825 362 0.173
0.0000118 <0.0001 <0.0001 <0.01 <0.01 525 0.111

0.0000153 <0.0001 <0.0001 <0.01 <0.01 482 0.129

0.0000113 <0.0001 <0.0001 0.0108 0.011 377 0.164
<0.00001 <0.0001 <0.0001 <0.01 <0.01 202 <0.05
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Table C-4: O. mykiss  Endpoints Paired with Water Quality

APPENDIX C: CONCENTRATION-RESPONSE ANALYSIS

Year Quarter Sample ID

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)

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

2015 Q2 EV_HC1
2015 Q4 CM_MC2
2015 Q4 EV_HC1
2015 Q4 FR_FRCP1
2015 Q4 GH_ERC
2015 Q4 GH_FR1

2016 Q2 CM_MC2
2016 Q2 EV_HC1
2016 Q4 EV_HC1
2016 Q2 EV_MC2
2016 Q2 FR_FRCP1
2016 Q4 FR_FRCP1
2016 Q2 GH_ERC
2016 Q2 GH_FR1
2016 Q4 GH_FR1
2016 Q2 LC_LCDSSLCC
2016 Q4 LC_LCDSSLCC

2016 Q4 CM_MC2

2016 Q2 FR_FRCP1
2016 Q4 GH_ERC

Notes:

Screening
Concentrations of parameters in 2016 tests with 
significant results are shaded if the concentration 
is greater than the maximum concentration 
measured in references or tests that are not 
statistically different than reference. Tests were 
identified as having a significant result if endpoint 
was significantly reduced relative to one or both 
reference waters (based on pairwise tests in 
laboratory reports).

"-D-" = dissolved concentration; "-T-" = total 
concentration; CaCO3 = calcium carbonate; mg/l = 
milligrams per litre; ug/l = micrograms per litre; % 
= percent.

Tests with significant results for length (2016)

Reference

Tests that were not statistically different than re

Tests with significant results (2015)

Tests with significant results for survival and via

Tests with significant results for viability (2016)

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

2.03 1.94 1.43 0.000314 0.000318 0.00050 0.00050
0.604 1.00 0.22 0.000448 0.000454 0.00050 0.00050
1.39 5.94 4.05 0.000772 0.00079 0.00050 0.000614
0.615 1.28 0.365 0.000743 0.000754 0.00050 0.00050
2.00 1.53 0.815 0.000323 0.000328 <0.0005 0.000503
1.32 <1 0.693 0.000431 0.000446 <0.0005 0.00050
1.57 10.1 2.78 0.000752 0.000771 <0.0005 0.000785
0.665 <1 0.364 0.000766 0.000776 <0.0005 <0.0005

1.94 28.9 14.6 0.0011 0.00114 0.0014 0.00231
3.61 57.1 15.0 0.000621 0.000668 0.00050 0.00294
1.61 3.08 2.55 0.0014 0.00142 0.00050 0.00071
1.83 5.22 1.37 0.00162 0.00168 0.00050 0.000508
1.70 17.2 6.88 0.000802 0.000811 0.00050 0.00107
1.57 4.14 1.80 0.00158 0.00159 0.00050 0.000544
1.26 5.29 1.73 0.00163 0.00166 0.00050 0.000561
0.77 1.00 0.45 0.00402 0.00417 0.00050 0.00050
2.38 3.58 2.89 0.000829 0.000837 <0.0005 0.000758

1.32 2.22 1.31 0.00127 0.00129 0.00050 0.000581
1.40 4.08 2.00 0.00235 0.00233 0.00050 0.000528
1.23 1.05 0.693 0.00272 0.00276 0.00050 0.000518
0.878 1.06 0.366 0.00423 0.00425 0.00050 0.000504
0.58 3.18 0.498 0.000819 0.000835 0.00050 0.00050
0.704 1.00 0.27 0.00202 0.00213 0.00050 0.00050

1.81 13.5 6.60 0.00138 0.00136 <0.0005 0.000878
1.73 3.05 1.71 0.00194 0.00199 <0.0005 0.000568
1.38 1.35 1.24 0.00256 0.00259 <0.0005 <0.0005
3.04 22.7 8.25 0.000581 0.000597 <0.0005 0.00177
1.96 5.98 0.978 0.00168 0.00174 <0.0005 0.000528
1.42 1.38 1.16 0.00309 0.00316 <0.0005 <0.0005
1.59 16.3 3.37 0.00083 0.000816 <0.0005 0.00105
1.78 4.43 1.38 0.00163 0.00161 <0.0005 0.000525
1.81 2.20 0.788 0.00231 0.00233 <0.0005 <0.0005
1.55 1.13 0.55 0.00225 0.00232 <0.0005 <0.0005
0.89 1.28 1.09 0.00327 0.00329 <0.0005 0.000563

1.88 4.20 2.23 0.0018 0.00185 <0.0005 <0.0005

1.96 5.98 0.978 0.00168 0.00174 <0.0005 0.000528
0.688 1.68 0.548 0.000838 0.000837 <0.0005 <0.0005
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Table C-4: O. mykiss  Endpoints Paired with Water Quality

APPENDIX C: CONCENTRATION-RESPONSE ANALYSIS

Year Quarter Sample ID

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)

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

2015 Q2 EV_HC1
2015 Q4 CM_MC2
2015 Q4 EV_HC1
2015 Q4 FR_FRCP1
2015 Q4 GH_ERC
2015 Q4 GH_FR1

2016 Q2 CM_MC2
2016 Q2 EV_HC1
2016 Q4 EV_HC1
2016 Q2 EV_MC2
2016 Q2 FR_FRCP1
2016 Q4 FR_FRCP1
2016 Q2 GH_ERC
2016 Q2 GH_FR1
2016 Q4 GH_FR1
2016 Q2 LC_LCDSSLCC
2016 Q4 LC_LCDSSLCC

2016 Q4 CM_MC2

2016 Q2 FR_FRCP1
2016 Q4 GH_ERC

Notes:

Screening
Concentrations of parameters in 2016 tests with 
significant results are shaded if the concentration 
is greater than the maximum concentration 
measured in references or tests that are not 
statistically different than reference. Tests were 
identified as having a significant result if endpoint 
was significantly reduced relative to one or both 
reference waters (based on pairwise tests in 
laboratory reports).

"-D-" = dissolved concentration; "-T-" = total 
concentration; CaCO3 = calcium carbonate; mg/l = 
milligrams per litre; ug/l = micrograms per litre; % 
= percent.

Tests with significant results for length (2016)

Reference

Tests that were not statistically different than re

Tests with significant results (2015)

Tests with significant results for survival and via

Tests with significant results for viability (2016)

ZINC-D-mg/l ZINC-T-mg/l
PCA_Factor1 

(2015 and 2016 
datasets)

PCA-Factor1 
(2016 dataset)

0.0030 0.0030 -1.58
0.0030 0.0030 -0.98
0.0030 0.0030 -1.05
0.0030 0.0030 -0.97
<0.003 <0.003 -1.60 -1.59
<0.003 <0.00375 -1.19 -1.16
<0.003 <0.003 -1.14 -1.11
0.00336 0.00348 -0.99 -1.02

0.00582 0.0103 -0.01
0.0030 0.00872 -0.77
0.0030 0.0030 0.78
0.0030 0.00304 0.50
0.0030 0.00382 -0.95
0.0030 0.0030 0.46
0.00517 0.00702 -0.03
0.0085 0.0092 1.85
<0.003 <0.003 -0.24 -0.28

0.0030 0.00307 -0.78
0.0030 0.0030 1.32
0.0030 0.0030 0.66
0.0030 0.0030 1.79
0.0030 0.0030 -0.73
0.0030 0.0030 1.01

0.00593 0.0107 0.52 0.58
<0.003 <0.003 0.00 0.06
<0.003 <0.003 0.49 0.56
<0.003 0.00463 -0.95 -1.02
<0.003 0.00308 0.40 0.45
<0.003 <0.0045 1.30 1.38
<0.003 0.0032 -0.94 -0.93
<0.003 <0.003 0.44 0.47
<0.003 <0.003 1.04 1.04
0.00875 0.00973 0.93 1.09
0.00603 0.00795 1.37 1.43

0.00315 0.00395 0.87 0.92

<0.003 0.00308 0.40 0.45
<0.003 <0.003 -0.83 -0.87
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Table C-5: P. prometas  Endpoints Paired with Water Quality

APPENDIX C: CONCENTRATION-RESPONSE ANALYSIS

Year Quarter Sample ID Mean Hatch 
(%)

Mean 
Survival (%)

Mean Normal 
Development 

(%)

Mean Biomass 
(Control 

Normalized)

Mean Length 
(Control 

Normalized)

ACIDITY TO 
pH 8.3 (As 
CaCO3)-N-

mg/l

ALKALINITY, 
BICARBONA

TE (As 
CaCO3), lab 
measured.-N-

mg/l

ALKALINITY, 
CARBONAT

E (As 
CaCO3), lab 
measured.-N-

mg/l

ALKALINITY
, 

HYDROXIDE 
(As CaCO3), 

lab 
measured.-

N-mg/l

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

2016 Q3 Reference (FR_UFR1) 98.3 83.3 100 100 102 <1 154 3.40 <1 156 <0.003 0.0063 <0.0001 <0.0001 <0.0001 0.000108
2016 Q4 Reference (FR_UFR1) 100 53.3 100 57.5 97.4 <1 139 2.24 <1 141 0.00728 0.0377 <0.0001 <0.0001 <0.0001 0.000118
2016 Q2 Reference (FR_UFR1) 100 93.3 98.2 95.5 94.8 <1 116 <1 <1 116 0.0056 0.0592 <0.0001 <0.0001 0.000104 0.000124

2016 Q2 CM_MC2 100 96.7 100 100 96.9 1.02 142 3.00 <1 144 0.00624 0.335 0.000152 0.000162 0.000166 0.000284
2016 Q4 CM_MC2 100 96.7 100 91.8 103 <1 173 1.72 <1 174 0.0065 0.104 0.000208 0.000224 0.000238 0.000282
2016 Q2 FR_FRCP1 98.3 93.3 100 86.4 95.9 <1 153 2.96 <1 155 <0.003 0.0643 0.000174 0.00022 <0.0001 0.000134
2016 Q3 FR_FRCP1 96.7 80.0 100 111 105 1.50 o 3.28 <1 201 <0.003 0.0151 0.00021 0.000238 <0.0001 0.000114
2016 Q4 FR_FRCP1 96.7 80.0 100 94.5 103 <1 192 5.28 <1 197 0.0036 0.0227 0.000186 0.000196 <0.0001 0.000128
2016 Q2 GH_FR1 96.7 90.0 100 90.9 99.0 <1 165 3.56 <1 168 <0.003 0.0652 0.000156 0.000194 0.000104 0.000148
2016 Q3 GH_FR1 98.3 88.3 100 88.9 101 <1 195 4.32 <1 199 <0.003 0.00722 0.000127 0.000149 0.000103 0.000129
2016 Q4 GH_FR1 98.3 81.7 100 91.8 101 1.17 193 1.76 <1 194 <0.003 0.010 0.000159 0.00022 0.000104 0.000136

2016 Q3 CM_MC2 86.7 63.3 100 88.9 106 1.02 197 4.04 <1 200 0.00342 0.0118 0.000256 0.000286 0.000248 0.000256

Notes:

Screening

Reference

Tests that were not statistically different than reference

Tests with significant results

"-D-" = dissolved concentration; "-T-" = total 
concentration; CaCO3 = calcium carbonate; mg/l = 
milligrams per litre; ug/l = micrograms per litre; % = 

Concentrations of parameters in 2016 tests with 
significant results are shaded if the concentration is 
greater than the maximum concentration measured in 
references or tests that are not statistically different than 
reference. Tests were identified as having a significant 
result if endpoint was significantly reduced relative to one 
or both reference waters (based on pairwise tests in 
laboratory reports).
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Table C-5: P. prometas  Endpoints Paired with Water Quality

APPENDIX C: CONCENTRATION-RESPONSE ANALYSIS

Year Quarter Sample ID

2016 Q3 Reference (FR_UFR1)
2016 Q4 Reference (FR_UFR1)
2016 Q2 Reference (FR_UFR1)

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

2016 Q3 CM_MC2

Notes:

Screening

Reference

Tests that were not statistically different than reference

Tests with significant results

"-D-" = dissolved concentration; "-T-" = total 
concentration; CaCO3 = calcium carbonate; mg/l = 
milligrams per litre; ug/l = micrograms per litre; % = 

Concentrations of parameters in 2016 tests with 
significant results are shaded if the concentration is 
greater than the maximum concentration measured in 
references or tests that are not statistically different than 
reference. Tests were identified as having a significant 
result if endpoint was significantly reduced relative to one 
or both reference waters (based on pairwise tests in 
laboratory reports).

BARIUM-D-
mg/l

BARIUM-T-
mg/l

BERYLLIUM-
D-mg/l

BERYLLIUM-
T-mg/l

BISMUTH-D-
mg/l

BISMUTH-T-
mg/l

BORON-D-
mg/l

BORON-T-
mg/l

BROMIDE-D-
mg/l

CADMIUM-D-
mg/l

CADMIUM-T-
mg/l

CALCIUM-D-
mg/l

CALCIUM-T-
mg/l

CARBON, 
DISSOLVED 
ORGANIC-D-

mg/l

CHLORIDE-
D-mg/l

CHROMIUM-
D-mg/l

CHROMIUM-
T-mg/l

0.0758 0.0774 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.00000788 0.000010 49.7 50.7 0.796 0.136 0.00010 0.000158
0.0632 0.0628 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.00000632 0.0000089 47.9 47.8 1.14 0.186 0.00011 0.000184
0.0424 0.0439 <0.000036 <0.000036 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.0000060 0.0000118 37.7 38.5 1.73 0.10 0.000122 0.000206

0.0442 0.0452 <0.000036 0.0000392 <0.00005 <0.00005 0.0164 0.0172 <0.05 0.0000589 0.0000964 68.4 67.6 1.45 1.25 0.000178 0.000576
0.0535 0.056 <0.000036 <0.000036 <0.00009 <0.00009 0.0254 0.0264 <0.09 0.0000289 0.0000365 82.1 83.4 1.61 1.83 0.000226 0.000366
0.0576 0.0591 <0.000036 <0.000036 <0.00005 0.000051 <0.01 <0.01 <0.05 0.0000265 0.0000441 74.7 76.2 1.48 0.51 0.000104 0.000226
0.0765 0.0768 <0.00002 <0.00002 <0.00005 <0.00005 0.0106 0.011 <0.25 0.0000198 0.0000508 105 113 0.938 1.68 <0.0001 0.000126
0.0755 0.0748 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.25 0.0000437 0.0000523 110 110 1.00 1.43 <0.0001 0.000148
0.0789 0.0796 <0.000036 <0.000036 <0.00005 <0.00005 <0.01 <0.01 <0.05 0.0000203 0.0000325 80.1 80.0 1.43 0.982 0.000116 0.000226
0.107 0.106 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 0.0101 <0.25 0.0000147 0.0000182 94.2 95.3 0.848 1.61 0.000106 0.000169

0.0996 0.0987 <0.00002 <0.00002 <0.00005 <0.00005 <0.01 <0.01 <0.25 0.0000161 0.0000193 97.8 99.7 0.852 1.64 0.000115 0.000148

0.0765 0.076 <0.000036 <0.000036 <0.00009 <0.00009 0.0326 0.0342 <0.21 0.0000102 0.0000124 110 113 1.03 3.24 0.00021 0.000238
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Table C-5: P. prometas  Endpoints Paired with Water Quality

APPENDIX C: CONCENTRATION-RESPONSE ANALYSIS

Year Quarter Sample ID

2016 Q3 Reference (FR_UFR1)
2016 Q4 Reference (FR_UFR1)
2016 Q2 Reference (FR_UFR1)

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

2016 Q3 CM_MC2

Notes:

Screening

Reference

Tests that were not statistically different than reference

Tests with significant results

"-D-" = dissolved concentration; "-T-" = total 
concentration; CaCO3 = calcium carbonate; mg/l = 
milligrams per litre; ug/l = micrograms per litre; % = 

Concentrations of parameters in 2016 tests with 
significant results are shaded if the concentration is 
greater than the maximum concentration measured in 
references or tests that are not statistically different than 
reference. Tests were identified as having a significant 
result if endpoint was significantly reduced relative to one 
or both reference waters (based on pairwise tests in 
laboratory reports).

COBALT-D-
mg/l

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-

D-mg/l
MAGNESIUM-

T-mg/l

MAJOR 
ANION SUM-

N-meq/l

MAJOR 
CATION 
SUM-N-
meq/l

<0.0001 <0.0001 341 <0.0005 0.0105 0.166 178 <0.01 0.0106 <0.00005 <0.00005 0.00178 0.00154 13.2 13.9 3.95 3.61
<0.0001 <0.0001 318 <0.0005 0.0105 0.16 172 <0.01 0.0174 <0.00005 <0.00005 0.00126 0.00152 12.9 12.8 3.62 3.48
<0.0001 <0.0001 245 0.000606 0.0108 0.157 134 <0.01 0.043 <0.00005 0.000052 0.00114 0.00132 9.72 10.1 2.64 2.72

0.00195 0.00271 532 <0.0005 0.0107 0.104 278 <0.01 0.362 0.0000528 0.000225 0.00884 0.00918 26.1 26.3 5.81 5.85
0.00106 0.00132 648 <0.0006 0.0109 0.106 349 <0.018 0.102 <0.00009 0.000103 0.0107 0.011 34.9 35.8 7.60 7.32
<0.0001 0.000102 570 0.00061 0.0109 0.207 312 <0.01 0.0824 <0.00005 0.000072 0.018 0.019 30.5 31.4 6.18 6.30
0.00010 0.000106 909 <0.0005 0.0105 0.204 497 <0.01 0.029 <0.00005 <0.00005 0.0369 0.0369 57.2 56.6 10.9 10.1
<0.0001 <0.0001 855 <0.0005 0.0105 0.202 489 <0.01 0.0322 <0.00005 <0.00005 0.0325 0.0337 51.9 51.8 10.2 9.88
<0.0001 <0.0001 603 <0.0005 0.0105 0.186 336 <0.01 0.0912 <0.00005 0.0000734 0.0139 0.0141 33.0 33.4 6.64 6.80
<0.0001 <0.0001 744 <0.00052 0.0105 0.186 406 <0.01 0.0147 <0.00005 <0.00005 0.0176 0.0184 41.4 42.2 8.74 8.22
<0.0001 <0.0001 763 <0.0005 0.0105 0.166 429 <0.01 0.0175 <0.00005 <0.00005 0.0177 0.0178 44.8 45.6 9.07 8.69

0.000372 0.000468 896 0.00062 0.0109 0.11 489 <0.018 0.0194 <0.00009 <0.00009 0.0157 0.0167 52.1 53.5 10.4 10.3
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Table C-5: P. prometas  Endpoints Paired with Water Quality

APPENDIX C: CONCENTRATION-RESPONSE ANALYSIS

Year Quarter Sample ID

2016 Q3 Reference (FR_UFR1)
2016 Q4 Reference (FR_UFR1)
2016 Q2 Reference (FR_UFR1)

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

2016 Q3 CM_MC2

Notes:

Screening

Reference

Tests that were not statistically different than reference

Tests with significant results

"-D-" = dissolved concentration; "-T-" = total 
concentration; CaCO3 = calcium carbonate; mg/l = 
milligrams per litre; ug/l = micrograms per litre; % = 

Concentrations of parameters in 2016 tests with 
significant results are shaded if the concentration is 
greater than the maximum concentration measured in 
references or tests that are not statistically different than 
reference. Tests were identified as having a significant 
result if endpoint was significantly reduced relative to one 
or both reference waters (based on pairwise tests in 
laboratory reports).

MANGANES
E-D-mg/l

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

OXIDATION-
REDUCTION 
POTENTIAL, 
LAB-N-mv

pH, LAB-N-
ph units

PHOSPHOR
US-N-mg/l

POTASSIUM-
D-mg/l

POTASSIUM-
T-mg/l

0.000192 0.00066 <0.000005 <0.0000005 0.000614 0.000623 <0.0005 <0.0005 0.0411 <0.001 <0.005 0.0026 328 8.29 0.00478 0.445 0.451
0.000158 0.000524 <0.000005 0.000000564 0.000573 0.00058 <0.0005 <0.0005 0.102 <0.001 <0.005 0.00228 315 8.29 0.00442 0.357 0.365
0.000306 0.00156 <0.000005 0.00000096 0.000626 0.000645 <0.0005 <0.0005 0.0156 <0.001 <0.005 0.00258 295 8.33 0.00474 0.33 0.358

0.0108 0.023 <0.000005 0.00000096 0.000863 0.000887 0.0147 0.0163 1.91 0.00804 0.0202 0.00204 312 8.29 0.0182 1.01 1.11
0.00896 0.0136 <0.000005 0.000000858 0.000924 0.000953 0.0108 0.0116 2.15 0.00964 0.0122 0.0015 307 8.27 0.0071 1.27 1.33
0.00221 0.0074 <0.000005 0.000000858 0.00109 0.00115 0.00194 0.00236 8.25 0.00264 0.00572 0.00152 328 8.34 0.0086 1.14 1.16
0.00438 0.00773 <0.000005 <0.0000005 0.00126 0.00131 0.00546 0.00576 12.9 0.00654 0.00558 0.00134 320 8.26 0.00512 1.79 1.75
0.00693 0.00872 <0.000005 <0.0000005 0.00131 0.00134 0.00508 0.00538 12.5 <0.005 <0.005 <0.001 322 8.34 0.0036 1.58 1.59

0.000822 0.00474 <0.000005 0.00000118 0.00101 0.00101 0.00176 0.00204 7.55 0.00272 0.0052 0.00124 329 8.33 0.00892 1.05 1.07
0.000872 0.00177 <0.000005 <0.00000095 0.000946 0.000969 0.00156 0.00167 10.4 0.00557 <0.005 0.00103 343 8.31 0.00407 1.28 1.25
0.000959 0.00165 <0.000005 <0.0000014 0.00106 0.0011 0.00244 0.0025 9.60 <0.005 0.0053 0.00111 343 8.27 0.010 1.25 1.29

0.000688 0.00202 <0.000005 <0.0000005 0.00116 0.00117 0.0139 0.0145 2.99 0.00642 <0.005 0.00102 324 8.18 0.0056 1.77 1.77
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Table C-5: P. prometas  Endpoints Paired with Water Quality

APPENDIX C: CONCENTRATION-RESPONSE ANALYSIS

Year Quarter Sample ID

2016 Q3 Reference (FR_UFR1)
2016 Q4 Reference (FR_UFR1)
2016 Q2 Reference (FR_UFR1)

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

2016 Q3 CM_MC2

Notes:

Screening

Reference

Tests that were not statistically different than reference

Tests with significant results

"-D-" = dissolved concentration; "-T-" = total 
concentration; CaCO3 = calcium carbonate; mg/l = 
milligrams per litre; ug/l = micrograms per litre; % = 

Concentrations of parameters in 2016 tests with 
significant results are shaded if the concentration is 
greater than the maximum concentration measured in 
references or tests that are not statistically different than 
reference. Tests were identified as having a significant 
result if endpoint was significantly reduced relative to one 
or both reference waters (based on pairwise tests in 
laboratory reports).

SELENIUM-
D-ug/l

SELENIUM-T-
ug/l

SILICON-D-
mg/l

SILICON-T-
mg/l

SILVER-D-
mg/l

SILVER-T-
mg/l

SODIUM-D-
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

0.60 0.648 2.08 2.11 <0.00001 <0.00001 0.689 0.738 0.0959 0.0984 38.6 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01
0.672 0.668 1.72 1.85 <0.00001 <0.00001 0.676 0.683 0.0889 0.0898 37.8 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01
0.51 0.552 1.75 1.90 <0.00001 <0.00001 0.626 0.652 0.0658 0.0682 15.2 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01

4.33 4.22 1.97 2.53 <0.00001 <0.00001 6.14 5.98 0.195 0.193 132 0.0000124 0.0000212 <0.0001 <0.0001 0.0112 0.0152
5.35 5.45 2.16 2.42 <0.000018 <0.000018 7.41 7.64 0.235 0.241 187 0.0000188 0.0000222 <0.00018 <0.00018 <0.01 <0.01
29.9 30.8 1.58 1.72 <0.00001 <0.00001 1.06 1.10 0.0985 0.103 119 <0.00001 0.000011 <0.0001 <0.0001 0.0106 0.0108
67.7 66.5 1.89 2.01 <0.00001 <0.00001 1.81 1.83 0.146 0.154 284 <0.00001 0.000010 <0.0001 <0.0001 <0.01 <0.01
59.9 58.7 1.72 1.84 <0.00001 <0.00001 1.56 1.59 0.146 0.147 256 0.0000106 <0.00001 <0.0001 <0.0001 <0.01 <0.01
29.1 29.5 1.84 1.94 <0.00001 <0.00001 1.50 1.52 0.112 0.113 130 <0.00001 0.0000102 <0.0001 <0.0001 0.0104 0.0108
39.5 40.2 2.11 2.25 <0.00001 <0.00001 1.95 1.99 0.143 0.144 190 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01
43.5 42.6 2.12 2.19 <0.00001 <0.00001 1.97 2.07 0.145 0.148 214 <0.00001 <0.00001 <0.0001 <0.0001 <0.01 <0.01

6.28 6.49 1.94 2.12 <0.000018 <0.000018 11.1 11.2 0.346 0.355 295 0.000023 0.0000222 <0.00018 <0.00018 <0.01 <0.01
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Table C-5: P. prometas  Endpoints Paired with Water Quality

APPENDIX C: CONCENTRATION-RESPONSE ANALYSIS

Year Quarter Sample ID

2016 Q3 Reference (FR_UFR1)
2016 Q4 Reference (FR_UFR1)
2016 Q2 Reference (FR_UFR1)

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

2016 Q3 CM_MC2

Notes:

Screening

Reference

Tests that were not statistically different than reference

Tests with significant results

"-D-" = dissolved concentration; "-T-" = total 
concentration; CaCO3 = calcium carbonate; mg/l = 
milligrams per litre; ug/l = micrograms per litre; % = 

Concentrations of parameters in 2016 tests with 
significant results are shaded if the concentration is 
greater than the maximum concentration measured in 
references or tests that are not statistically different than 
reference. Tests were identified as having a significant 
result if endpoint was significantly reduced relative to one 
or both reference waters (based on pairwise tests in 
laboratory reports).

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

PCA-Factor1 
(2016 

dataset)

221 0.0678 0.922 1.58 0.29 0.00044 0.000444 <0.0005 <0.0005 <0.003 <0.003 -1.32
198 0.0626 1.26 <1 0.652 0.000431 0.000444 <0.0005 0.00050 <0.003 <0.0036 -1.43
147 0.0808 2.05 1.72 0.886 0.000329 0.000339 <0.0005 0.000502 <0.003 <0.003 -1.60

365 0.194 1.75 12.0 5.94 0.00138 0.00137 <0.0005 0.000824 0.0054 0.00992 0.65
462 0.136 1.87 4.64 2.91 0.00174 0.0018 <0.0009 <0.0009 0.00352 0.00616 1.23
377 0.152 1.91 6.28 0.996 0.00171 0.0018 <0.0005 0.000522 <0.003 0.00306 -0.11
700 0.142 1.10 2.14 1.81 0.00333 0.00344 <0.0005 <0.0005 <0.003 <0.003 0.48
636 0.0954 1.34 1.34 1.07 0.0031 0.00317 <0.0005 <0.0005 <0.003 <0.0042 0.37
401 0.175 1.81 15.5 2.55 0.00169 0.00168 <0.0005 0.00052 <0.003 0.0030 -0.05
522 0.132 1.06 <1 0.355 0.00207 0.00212 <0.0005 0.000506 <0.003 <0.003 0.05
562 0.199 1.64 1.96 0.713 0.00232 0.00234 <0.0005 <0.0005 <0.003 <0.003 0.21

674 0.205 1.14 1.52 0.512 0.00274 0.0028 <0.0009 <0.0009 <0.0034 <0.0054 1.52
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Table C-6: Spearman Rank Order Correlation for C. dubia  Reproduction

APPENDIX C: CONCENTRATION-RESPONSE ANALYSIS

2015 and 
2016 

Datasets

2016 
Dataset

ACIDITY TO pH 8.3 (As CaCO3)-N-mg/l -0.130 -0.130 - -

ALKALINITY, BICARBONATE (As CaCO3), lab measured.-N-mg/ 0.010 0.010 - -

ALKALINITY, CARBONATE (As CaCO3), lab measured.-N-mg/l -0.240 -0.240 No WQG No - parameter included in TDS

ALKALINITY, TOTAL (As CaCO3), lab measured.-N-mg/l -0.043 -0.043 - -

ALUMINUM-D-mg/l -0.323 -0.323 No No
ANTIMONY-T-mg/l -0.376 -0.376 No No
ARSENIC-T-mg/l -0.428 -0.428 No No
BARIUM-T-mg/l 0.159 0.159 - -
BERYLLIUM-T-mg/l -0.057 -0.057 - -
BISMUTH-T-mg/l nc nc - -
BORON-T-mg/l -0.231 -0.231 No No
BROMIDE-D-mg/l 0.061 0.061 - -
CADMIUM-D-mg/l -0.335 -0.335 No Yes
CALCIUM-T-mg/l -0.061 -0.061 - -
CARBON, DISSOLVED ORGANIC-D-mg/l -0.503 -0.503 No WQG Yes
CHLORIDE-D-mg/l -0.099 -0.099 - -
CHROMIUM-T-mg/l -0.231 -0.231 No No
COBALT-T-mg/l -0.459 -0.459 No No
CONDUCTIVITY, LAB-N-us/cm -0.125 -0.125 - -
COPPER-T-mg/l -0.367 -0.367 No No
FLUORIDE-D-mg/l 0.150 0.150 - -
Hardness, Total or Dissolved CaCO3-N-mg/l -0.107 -0.107 - -

IRON-D-mg/l -0.251 -0.251 No No
IRON-T-mg/l -0.497 -0.497 No No
LEAD-T-mg/l -0.400 -0.400 No No
LITHIUM-T-mg/l -0.307 -0.307 No WQG Yes
MAGNESIUM-T-mg/l -0.117 -0.117 - -
MAJOR ANION SUM-N-meq/l -0.107 -0.107 - -
MAJOR CATION SUM-N-meq/l -0.113 -0.113 - -
MANGANESE-T-mg/l -0.622 -0.622 No No
MERCURY-T-mg/l -0.214 -0.214 No No
MOLYBDENUM-T-mg/l -0.182 -0.182 - -
NICKEL-T-mg/l -0.538 -0.538 No No
NITRATE NITROGEN (NO3), AS N-N-mg/l -0.317 -0.317 Yes Yes

NITRITE NITROGEN (NO2), AS N-N-mg/l -0.053 -0.053 - -

NITROGEN, AMMONIA (AS N)-N-mg/l -0.147 -0.147 - -
ORTHO-PHOSPHATE-N-mg/l 0.111 0.111 - -
OXIDATION-REDUCTION POTENTIAL, LAB-N-mv -0.084 -0.084 - -
pH, LAB-N-ph units -0.170 -0.170 - -
PHOSPHORUS-N-mg/l -0.166 -0.166 - -
POTASSIUM-T-mg/l -0.366 -0.366 No WQG No - parameter included in TDS
SELENIUM-T-ug/l -0.246 -0.246 Yes Yes
SILICON-T-mg/l -0.130 -0.130 - -
SILVER-T-mg/l -0.106 -0.106 - -
SODIUM-T-mg/l -0.259 -0.259 No WQG No - parameter included in TDS
STRONTIUM-T-mg/l -0.080 -0.080 - -
SULFATE (AS SO4)-D-mg/l -0.181 -0.181 Yes Yes

THALLIUM-T-mg/l -0.510 -0.510 No No
TIN-T-mg/l nc nc - -
TITANIUM-T-mg/l 0.016 0.016 - -
TOTAL DISSOLVED SOLIDS (RESIDUE, FILTERABLE)-N-mg/l -0.131 -0.131 - -
TOTAL KJELDAHL NITROGEN-N-mg/l -0.463 -0.463 No WQG Yes
TOTAL ORGANIC CARBON-T-mg/l -0.537 -0.537 No WQG Yes
TOTAL SUSPENDED SOLIDS, LAB-N-mg/l -0.493 -0.493 No WQG Yes
TURBIDITY, LAB-N-ntu -0.485 -0.485 No WQG Yes
URANIUM-T-mg/l -0.216 -0.216 No No
VANADIUM-T-mg/l -0.405 -0.405 No WQG Yes
ZINC-T-mg/l -0.160 -0.160 No No
PCA_Factor1 -0.180 -0.180 - -
PCA-2016_Factor1 n/a -0.080 - -

Notes:

2) Concentrations of parameters with significant rank order correlations were screeened against chronic BC WQGs in Table D-11.

BC = British Columbia; WQG = Water Quality Guideline; EVWQP = Elk Valley Water Quality Plan; TDS = total dissolved solids; % = percent; CaCO 3 = calcium carbonate; 
"-D-" = dissolved concentration; mg/l = milligrams per litre; "-T-" = total concentration; ug/l = micrograms per litre.

Parameter

Rs1 Is parameter greater than 
the chronic BC WQG or 

lowest L1 benchmark from 
EVWQP in at least one test 

with significant adverse 
effects?2

Retain Parameter for 
Concentration-Response 

Analysis?3

3) Parameters were retained for graphical analysis if they met one of the following conditions: 1) order constituent, 2) significant negative correlation and concentration 
was greater than the chronic BC WQG, or 3) significant negative correlation and there is no chronic BC WQG.

1) Statistical significance is based on one-tailed comparisons. Significant negative correlations for combined dataset (α < 0.05; rs < -0.279) and 2016 dataset (α < 0.05; rs 
< -0.198) are highlighted. NC = rs could not be calculated because parameter concentration was the same in all tests.
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Table C-7: Spearman Rank Order Correlation for P. subcapita  Cell Yield

APPENDIX C: CONCENTRATION-RESPONSE ANALYSIS

2015 and 
2016 

Datasets

2016 
Dataset

ACIDITY TO pH 8.3 (As CaCO3)-N-mg/l -0.131 -0.131 - -

ALKALINITY, BICARBONATE (As CaCO3), lab measured.-N-mg/l -0.029 -0.029 - -

ALKALINITY, CARBONATE (As CaCO3), lab measured.-N-mg/l 0.138 0.138 - -

ALKALINITY, TOTAL (As CaCO3), lab measured.-N-mg/l -0.022 -0.022 - -

ALUMINUM-D-mg/l 0.066 0.066 - -
ANTIMONY-T-mg/l -0.225 -0.225 No No
ARSENIC-T-mg/l -0.119 -0.119 - -
BARIUM-T-mg/l 0.118 0.118 - -
BERYLLIUM-T-mg/l -0.576 -0.576 No No
BISMUTH-T-mg/l NC NC - -
BORON-T-mg/l -0.155 -0.155 - -
BROMIDE-D-mg/l 0.115 0.115 - -
CADMIUM-D-mg/l -0.235 -0.235 No Yes
CALCIUM-T-mg/l -0.031 -0.031 - -
CARBON, DISSOLVED ORGANIC-D-mg/l -0.295 -0.295 No WQG Yes
CHLORIDE-D-mg/l 0.057 0.057 - -
CHROMIUM-T-mg/l -0.104 -0.104 - -
COBALT-T-mg/l -0.178 -0.178 - -
CONDUCTIVITY, LAB-N-us/cm 0.003 0.003 - -
COPPER-T-mg/l -0.156 -0.156 - -
FLUORIDE-D-mg/l -0.088 -0.088 - -
Hardness, Total or Dissolved CaCO3-N-mg/l 0.025 0.025 - -

IRON-D-mg/l 0.124 0.124 - -
IRON-T-mg/l -0.223 -0.223 No No
LEAD-T-mg/l -0.362 -0.362 No No
LITHIUM-T-mg/l -0.137 -0.137 - -
MAGNESIUM-T-mg/l 0.004 0.004 - -
MAJOR ANION SUM-N-meq/l 0.035 0.035 - -
MAJOR CATION SUM-N-meq/l 0.029 0.029 - -
MANGANESE-T-mg/l -0.289 -0.289 No No
MERCURY-T-mg/l 0.088 0.088 - -
MOLYBDENUM-T-mg/l -0.064 -0.064 - -
NICKEL-T-mg/l -0.233 -0.233 No No
NITRATE NITROGEN (NO3), AS N-N-mg/l -0.112 -0.112 - Yes

NITRITE NITROGEN (NO2), AS N-N-mg/l 0.078 0.078 - -

NITROGEN, AMMONIA (AS N)-N-mg/l -0.177 -0.177 - -
ORTHO-PHOSPHATE-N-mg/l -0.001 -0.001 - -
OXIDATION-REDUCTION POTENTIAL, LAB-N-mv 0.083 0.083 - -
pH, LAB-N-ph units 0.052 0.052 - -
PHOSPHORUS-N-mg/l -0.360 -0.360 No WQG Yes
POTASSIUM-T-mg/l -0.137 -0.137 - -
SELENIUM-T-ug/l -0.052 -0.052 - Yes
SILICON-T-mg/l -0.104 -0.104 - -
SILVER-T-mg/l -0.133 -0.133 - -
SODIUM-T-mg/l -0.009 -0.009 - -
STRONTIUM-T-mg/l 0.104 0.104 - -
SULFATE (AS SO4)-D-mg/l 0.053 0.053 - Yes

THALLIUM-T-mg/l -0.286 -0.286 No No
TIN-T-mg/l NC NC - -
TITANIUM-T-mg/l -0.250 -0.250 No WQG Yes
TOTAL DISSOLVED SOLIDS (RESIDUE, FILTERABLE)-N-mg/l 0.036 0.036 - -
TOTAL KJELDAHL NITROGEN-N-mg/l -0.276 -0.276 No WQG Yes
TOTAL ORGANIC CARBON-T-mg/l -0.347 -0.347 No WQG Yes
TOTAL SUSPENDED SOLIDS, LAB-N-mg/l -0.231 -0.231 No WQG Yes
TURBIDITY, LAB-N-ntu -0.151 -0.151 - -
URANIUM-T-mg/l -0.006 -0.006 - -
VANADIUM-T-mg/l -0.445 -0.445 No WQG Yes
ZINC-T-mg/l -0.363 -0.363 No No
PCA_Factor1 -0.053 -0.053 - -
PCA-2016_Factor1 0.008 0.008 - -

Notes:

2) Concentrations of parameters with significant rank order correlations were screeened against chronic BC WQGs in Table D-11.

BC = British Columbia; WQG = Water Quality Guideline; EVWQP = Elk Valley Water Quality Plan; TDS = total dissolved solids; % = percent; CaCO 3 = 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

Rs1 Is parameter greater than the 
chronic BC WQG or lowest L1 
benchmark from EVWQP in at 
least one test with significant 

adverse effects?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 < -0.279) and 2016 dataset (α < 0.05; rs 
< -0.198) are highlighted. NC = rs could not be calculated because parameter concentration was the same in all tests.
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Table C-8: Spearman Rank Order Correlation for H. azteca  Growth

APPENDIX C: CONCENTRATION-RESPONSE ANALYSIS

2015 and 
2016 

Datasets

2016 
Dataset

ACIDITY TO pH 8.3 (As CaCO3)-N-mg/l -0.285 -0.285 - -
ALKALINITY, BICARBONATE (As CaCO3), lab measured.-N-mg/ -0.212 -0.212 - -
ALKALINITY, CARBONATE (As CaCO3), lab measured.-N-mg/l -0.145 -0.145 - -
ALKALINITY, TOTAL (As CaCO3), lab measured.-N-mg/l -0.209 -0.209 - -

ALUMINUM-D-mg/l 0.253 0.253 - -
ANTIMONY-T-mg/l -0.524 -0.524 No -
ARSENIC-T-mg/l -0.168 -0.168 - -
BARIUM-T-mg/l -0.127 -0.127 - -
BERYLLIUM-T-mg/l -0.643 -0.643 No -

BISMUTH-T-mg/l -0.365 -0.365 No WQG No - low detection frequency4

BORON-T-mg/l -0.039 -0.039 - -
BROMIDE-D-mg/l -0.129 -0.129 - -
CADMIUM-D-mg/l -0.596 -0.596 No Yes
CALCIUM-T-mg/l -0.345 -0.345 No WQG No - parameter included in TDS
CARBON, DISSOLVED ORGANIC-D-mg/l 0.140 0.140 - -
CHLORIDE-D-mg/l -0.202 -0.202 - -
CHROMIUM-T-mg/l -0.298 -0.298 No -
COBALT-T-mg/l -0.178 -0.178 - -
CONDUCTIVITY, LAB-N-us/cm -0.323 -0.323 No WQG No - parameter included in TDS
COPPER-T-mg/l -0.661 -0.661 No -
FLUORIDE-D-mg/l -0.249 -0.249 - -
Hardness, Total or Dissolved CaCO3-N-mg/l -0.300 -0.300 No WQG No - parameter included in TDS
IRON-D-mg/l NC NC - -
IRON-T-mg/l -0.402 -0.402 No -
LEAD-T-mg/l -0.328 -0.328 No -
LITHIUM-T-mg/l -0.363 -0.363 No WQG Yes
MAGNESIUM-T-mg/l -0.289 -0.289 - -
MAJOR ANION SUM-N-meq/l -0.287 -0.287 - -
MAJOR CATION SUM-N-meq/l -0.297 -0.297 No WQG No - parameter included in TDS
MANGANESE-T-mg/l -0.532 -0.532 No -
MERCURY-T-mg/l -0.399 -0.399 No -
MOLYBDENUM-T-mg/l -0.386 -0.386 No -
NICKEL-T-mg/l -0.330 -0.330 No -
NITRATE NITROGEN (NO3), AS N-N-mg/l -0.436 -0.436 Yes Yes
NITRITE NITROGEN (NO2), AS N-N-mg/l -0.354 -0.354 No -

NITROGEN, AMMONIA (AS N)-N-mg/l -0.560 -0.560 No -
ORTHO-PHOSPHATE-N-mg/l 0.226 0.226 - -
OXIDATION-REDUCTION POTENTIAL, LAB-N-mv -0.075 -0.075 - -
pH, LAB-N-ph units 0.060 0.060 - -
PHOSPHORUS-N-mg/l -0.175 -0.175 - -
POTASSIUM-T-mg/l -0.222 -0.222 - -
SELENIUM-T-ug/l -0.398 -0.398 Yes Yes
SILICON-T-mg/l -0.060 -0.060 - -
SILVER-T-mg/l NC NC - -
SODIUM-T-mg/l -0.268 -0.268 - -
STRONTIUM-T-mg/l -0.242 -0.242 - -
SULFATE (AS SO4)-D-mg/l -0.277 -0.277 - Yes

THALLIUM-T-mg/l -0.317 -0.317 No -
TIN-T-mg/l NC NC - -
TITANIUM-T-mg/l -0.820 -0.820 No WQG Yes
TOTAL DISSOLVED SOLIDS (RESIDUE, FILTERABLE)-N-mg/l -0.270 -0.270 - Yes
TOTAL KJELDAHL NITROGEN-N-mg/l -0.480 -0.480 No WQG Yes
TOTAL ORGANIC CARBON-T-mg/l 0.044 0.044 - -
TOTAL SUSPENDED SOLIDS, LAB-N-mg/l -0.330 -0.330 No WQG Yes
TURBIDITY, LAB-N-ntu -0.264 -0.264 - -
URANIUM-T-mg/l -0.292 -0.292 - -
VANADIUM-T-mg/l -0.440 -0.440 No WQG Yes
ZINC-T-mg/l -0.016 -0.016 - -
PCA_Factor1 -0.283 -0.283 - -
PCA-2016_Factor1 n/a -0.300 - -

Notes:

2) Concentrations of parameters with significant rank order correlations were screeened against chronic BC WQGs in Table D-11.

4) Of 16 samples, one had a detected concentration of bismuth (Table C-3),
BC = British Columbia; WQG = Water Quality Guideline; EVWQP = Elk Valley Water Quality Plan; TDS = total dissolved solids; % = percent; CaCO 3 = 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

Rs1 Is parameter greater than 
the chronic BC WQG or 

lowest L1 benchmark from 
EVWQP in at least one test 

with significant adverse 
effects?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 < -0.296) and 2016 dataset (α < 0.05; 
rs < -0.429) are highlighted. NC = rs could not be calculated because parameter concentration was the same in all tests.
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Table C-9: Spearman Rank Order Correlation for O. mykiss  Survival, Variability, and Length

APPENDIX C: CONCENTRATION-RESPONSE ANALYSIS

2015 and 
2016 

Datasets

2016 
Dataset

2015 and 
2016 

Datasets

2016 
Dataset

2015 and 
2016 

Datasets

2016 
Dataset

ACIDITY TO pH 8.3 (As CaCO3)-N-mg/l -0.243 -0.243 -0.230 -0.230 -0.039 -0.039
ALKALINITY, BICARBONATE (As CaCO3), lab measured.-N-mg/ -0.493 -0.493 -0.480 -0.480 -0.374 -0.374
ALKALINITY, CARBONATE (As CaCO3), lab measured.-N-mg/l -0.406 -0.406 -0.411 -0.411 -0.072 -0.072
ALKALINITY, TOTAL (As CaCO3), lab measured.-N-mg/l -0.494 -0.494 -0.480 -0.480 -0.376 -0.376
ALUMINUM-D-mg/l -0.001 -0.001 -0.016 -0.016 0.100 0.100
ANTIMONY-T-mg/l -0.619 -0.619 -0.611 -0.611 0.251 0.251
ARSENIC-T-mg/l -0.127 -0.127 -0.151 -0.151 0.427 0.427
BARIUM-T-mg/l -0.424 -0.424 -0.408 -0.408 -0.242 -0.242
BERYLLIUM-T-mg/l -0.104 -0.104 -0.122 -0.122 0.651 0.651
BISMUTH-T-mg/l -0.047 -0.047 -0.023 -0.023 -0.211 -0.211
BORON-T-mg/l -0.074 -0.074 -0.074 -0.074 0.285 0.285
BROMIDE-D-mg/l -0.599 -0.599 -0.598 -0.598 -0.223 -0.223
CADMIUM-D-mg/l -0.570 -0.570 -0.564 -0.564 0.346 0.346
CALCIUM-T-mg/l -0.588 -0.588 -0.581 -0.581 -0.227 -0.227
CARBON, DISSOLVED ORGANIC-D-mg/l -0.064 -0.064 -0.069 -0.069 0.412 0.412
CHLORIDE-D-mg/l -0.474 -0.474 -0.480 -0.480 0.242 0.242
CHROMIUM-T-mg/l 0.382 0.382 0.371 0.371 0.341 0.341
COBALT-T-mg/l -0.090 -0.090 -0.093 -0.093 0.077 0.077
CONDUCTIVITY, LAB-N-us/cm -0.603 -0.603 -0.591 -0.591 -0.280 -0.280
COPPER-T-mg/l -0.052 -0.052 -0.038 -0.038 0.124 0.124
FLUORIDE-D-mg/l -0.266 -0.266 -0.249 -0.249 -0.138 -0.138
Hardness, Total or Dissolved CaCO3-N-mg/l -0.620 -0.620 -0.608 -0.608 -0.301 -0.301
IRON-D-mg/l -0.015 -0.015 -0.015 -0.015 0.220 0.220
IRON-T-mg/l -0.152 -0.152 -0.181 -0.181 0.516 0.516
LEAD-T-mg/l 0.002 0.002 -0.023 -0.023 0.491 0.491
LITHIUM-T-mg/l -0.608 -0.608 -0.591 -0.591 -0.027 -0.027
MAGNESIUM-T-mg/l -0.709 -0.709 -0.699 -0.699 -0.224 -0.224
MAJOR ANION SUM-N-meq/l -0.572 -0.572 -0.556 -0.556 -0.310 -0.310
MAJOR CATION SUM-N-meq/l -0.620 -0.620 -0.608 -0.608 -0.301 -0.301
MANGANESE-T-mg/l -0.229 -0.229 -0.262 -0.262 0.453 0.453
MERCURY-T-mg/l 0.111 0.111 0.125 0.125 -0.047 -0.047
MOLYBDENUM-T-mg/l -0.261 -0.261 -0.249 -0.249 -0.148 -0.148
NICKEL-T-mg/l -0.564 -0.564 -0.553 -0.553 0.149 0.149
NITRATE NITROGEN (NO3), AS N-N-mg/l -0.688 -0.688 -0.674 -0.674 -0.001 -0.001
NITRITE NITROGEN (NO2), AS N-N-mg/l -0.683 -0.683 -0.675 -0.675 -0.052 -0.052
NITROGEN, AMMONIA (AS N)-N-mg/l -0.104 -0.104 -0.091 -0.091 -0.149 -0.149
ORTHO-PHOSPHATE-N-mg/l -0.001 -0.001 0.013 0.013 0.118 0.118
OXIDATION-REDUCTION POTENTIAL, LAB-N-mv 0.038 0.038 0.043 0.043 -0.139 -0.139
pH, LAB-N-ph units -0.281 -0.281 -0.290 -0.290 0.073 0.073
PHOSPHORUS-N-mg/l -0.303 -0.303 -0.333 -0.333 0.335 0.335
POTASSIUM-T-mg/l -0.666 -0.666 -0.655 -0.655 -0.119 -0.119
SELENIUM-T-ug/l -0.700 -0.700 -0.686 -0.686 -0.262 -0.262
SILICON-T-mg/l -0.289 -0.289 -0.313 -0.313 0.362 0.362
SILVER-T-mg/l -0.257 -0.257 -0.257 -0.257 0.399 0.399
SODIUM-T-mg/l -0.481 -0.481 -0.478 -0.478 0.160 0.160
STRONTIUM-T-mg/l 0.248 0.248 0.240 0.240 -0.201 -0.201
SULFATE (AS SO4)-D-mg/l -0.690 -0.690 -0.678 -0.678 -0.183 -0.183
THALLIUM-T-mg/l -0.152 -0.152 -0.157 -0.157 0.403 0.403
TIN-T-mg/l -0.023 -0.023 -0.023 -0.023 -0.234 -0.234
TITANIUM-T-mg/l -0.147 -0.147 -0.158 -0.158 0.351 0.351
TOTAL DISSOLVED SOLIDS (RESIDUE, FILTERABLE)-N-mg/l -0.593 -0.593 -0.577 -0.577 -0.317 -0.317
TOTAL KJELDAHL NITROGEN-N-mg/l -0.541 -0.541 -0.547 -0.547 0.373 0.373
TOTAL ORGANIC CARBON-T-mg/l -0.205 -0.205 -0.212 -0.212 0.318 0.318
TOTAL SUSPENDED SOLIDS, LAB-N-mg/l -0.117 -0.117 -0.134 -0.134 0.340 0.340
TURBIDITY, LAB-N-ntu -0.215 -0.215 -0.249 -0.249 0.438 0.438
URANIUM-T-mg/l -0.574 -0.574 -0.560 -0.560 -0.234 -0.234
VANADIUM-T-mg/l -0.045 -0.045 -0.075 -0.075 0.603 0.603
ZINC-T-mg/l -0.256 -0.256 -0.257 -0.257 0.295 0.295
PCA_Factor1 -0.635 -0.635 -0.622 -0.622 -0.107 -0.107
PCA-2016_Factor1 -0.616 -0.616 -0.604 -0.604 -0.083 -0.083

Notes:

4) Bromide was below the detection limit in all 2016 tests.
BC = British Columbia; WQG = Water Quality Guideline; EVWQP = Elk 
Valley Water Quality Plan; TDS = total dissolved solids; % = percent; 
CaCO3 = calcium carbonate; "-D-" = dissolved concentration; mg/l = 
milligrams per litre; "-T-" = total concentration; ug/l = micrograms per 
litre.

1) Statistical significance is based on one-tailed comparisons. 
Significant negative correlations for combined dataset (α < 0.05; rs < -
0.296) and 2016 dataset (α < 0.05; rs < -0.429) are highlighted. NC = rs 
could not be calculated because parameter concentration was the 
same in all tests.

2) Concentrations of parameters with significant rank order correlations 
were screeened against chronic BC WQGs in Table D-11.

3) Parameters were retained for graphical analysis if they met one of 
the following conditions: 1) order constituent, 2) significant negative 
correlation and concentration was greater than the chronic BC WQG, 
or 3) significant negative correlation and there is no chronic BC WQG.

Parameter
Survival Rs1 Viability Rs1 Length Rs1
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Table C-9: Spearman Rank Order Correlation for O. mykiss  Survival, Variability, and Length

APPENDIX C: CONCENTRATION-RESPONSE ANALYSIS

ACIDITY TO pH 8.3 (As CaCO3)-N-mg/l
ALKALINITY, BICARBONATE (As CaCO3), lab measured.-N-mg/
ALKALINITY, CARBONATE (As CaCO3), lab measured.-N-mg/l
ALKALINITY, TOTAL (As CaCO3), lab measured.-N-mg/l

ALUMINUM-D-mg/l
ANTIMONY-T-mg/l
ARSENIC-T-mg/l
BARIUM-T-mg/l
BERYLLIUM-T-mg/l
BISMUTH-T-mg/l
BORON-T-mg/l
BROMIDE-D-mg/l
CADMIUM-D-mg/l
CALCIUM-T-mg/l
CARBON, DISSOLVED ORGANIC-D-mg/l
CHLORIDE-D-mg/l
CHROMIUM-T-mg/l
COBALT-T-mg/l
CONDUCTIVITY, LAB-N-us/cm
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-T-mg/l
LITHIUM-T-mg/l
MAGNESIUM-T-mg/l
MAJOR ANION SUM-N-meq/l
MAJOR CATION SUM-N-meq/l
MANGANESE-T-mg/l
MERCURY-T-mg/l
MOLYBDENUM-T-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
OXIDATION-REDUCTION POTENTIAL, LAB-N-mv
pH, LAB-N-ph units
PHOSPHORUS-N-mg/l
POTASSIUM-T-mg/l
SELENIUM-T-ug/l
SILICON-T-mg/l
SILVER-T-mg/l
SODIUM-T-mg/l
STRONTIUM-T-mg/l
SULFATE (AS SO4)-D-mg/l

THALLIUM-T-mg/l
TIN-T-mg/l
TITANIUM-T-mg/l
TOTAL DISSOLVED SOLIDS (RESIDUE, FILTERABLE)-N-mg/l
TOTAL KJELDAHL NITROGEN-N-mg/l
TOTAL ORGANIC CARBON-T-mg/l
TOTAL SUSPENDED SOLIDS, LAB-N-mg/l
TURBIDITY, LAB-N-ntu
URANIUM-T-mg/l
VANADIUM-T-mg/l
ZINC-T-mg/l
PCA_Factor1
PCA-2016_Factor1

Notes:

4) Bromide was below the detection limit in all 2016 tests.
BC = British Columbia; WQG = Water Quality Guideline; EVWQP = Elk 
Valley Water Quality Plan; TDS = total dissolved solids; % = percent; 
CaCO3 = calcium carbonate; "-D-" = dissolved concentration; mg/l = 
milligrams per litre; "-T-" = total concentration; ug/l = micrograms per 
litre.

1) Statistical significance is based on one-tailed comparisons. 
Significant negative correlations for combined dataset (α < 0.05; rs < -
0.296) and 2016 dataset (α < 0.05; rs < -0.429) are highlighted. NC = rs 
could not be calculated because parameter concentration was the 
same in all tests.

2) Concentrations of parameters with significant rank order correlations 
were screeened against chronic BC WQGs in Table D-11.

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 Viability Lenth
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-
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-
-
-

No WQG -
No

No WQG -
-

No
-
-

No WQG -
-
-

No WQG

-
-
-

No WQG Yes Yes -
No WQG -
No WQG
No WQG

-
-
-

No
Yes
No

-
-
-
-

No WQG Yes Yes -
No WQG -

Yes
No WQG - Yes -

-
No WQG -

-
No

-
-
-

No WQG
No WQG Yes Yes -

-
-
-

No
-
-

No WQG Yes Yes -
No WQG Yes Yes -

-

-
-

-

Yes

-
No - parameter included in TDS

-
Yes

-
-
-

Yes

-
-

No - parameter included in TDS

-
-
-

Yes
-

-
-
-
-

-

No - parameter included in TDS
-
-

No - parameter included in TDS
-
-
-

No - parameter included in TDS
No - parameter included in TDS
No - parameter included in TDS

-

-
-
-

No - low detection frequency 4

Yes
No - parameter included in TDS

-
-
-

No - parameter included in TDS
No - parameter included in TDS

No - parameter included in TDS
-
-
-
-

Retain Parameter for Concentration-
Response Analysis?3

Is parameter greater than the 
chronic BC WQG or lowest L1 
benchmark from EVWQP in at 
least one test with significant 

adverse effects?2
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Table C-10: Spearman Rank Correlation for P. promelas  Hatch

APPENDIX C: CONCENTRATION-RESPONSE ANALYSIS

ACIDITY TO pH 8.3 (As CaCO3)-N-mg/l -0.294 -
ALKALINITY, BICARBONATE (As CaCO3), lab measured.-N-mg/ -0.727 No WQG No - parameter included in 
ALKALINITY, CARBONATE (As CaCO3), lab measured.-N-mg/l -0.738 No WQG No - parameter included in 
ALKALINITY, TOTAL (As CaCO3), lab measured.-N-mg/l -0.753 No WQG No - parameter included in 

ALUMINUM-D-mg/l 0.601 -
ANTIMONY-T-mg/l -0.544 No
ARSENIC-T-mg/l 0.066 -
BARIUM-T-mg/l -0.574 No
BERYLLIUM-T-mg/l 0.232 -
BISMUTH-T-mg/l -0.094 -
BORON-T-mg/l -0.077 -
BROMIDE-D-mg/l -0.476 -
CADMIUM-D-mg/l -0.095 -
CALCIUM-T-mg/l -0.764 No WQG No - parameter included in 
CARBON, DISSOLVED ORGANIC-D-mg/l 0.464 -
CHLORIDE-D-mg/l -0.431 -
CHROMIUM-T-mg/l 0.343 -
COBALT-T-mg/l 0.077 -
CONDUCTIVITY, LAB-N-us/cm -0.749 No WQG No - parameter included in 
COPPER-T-mg/l 0.231 - -
FLUORIDE-D-mg/l -0.511 No -
Hardness, Total or Dissolved CaCO3-N-mg/l -0.749 No WQG No - parameter included in 

IRON-D-mg/l -0.102 - -
IRON-T-mg/l 0.205 - -
LEAD-T-mg/l 0.179 - -
LITHIUM-T-mg/l -0.672 No WQG Yes
MAGNESIUM-T-mg/l -0.749 No WQG No - parameter included in 
MAJOR ANION SUM-N-meq/l -0.749 No WQG No - parameter included in 
MAJOR CATION SUM-N-meq/l -0.764 No WQG No - parameter included in 
MANGANESE-T-mg/l -0.117 - -
MERCURY-T-mg/l 0.389 - -
MOLYBDENUM-T-mg/l -0.789 No -
NICKEL-T-mg/l -0.246 - -
NITRATE NITROGEN (NO3), AS N-N-mg/l -0.628 No Yes

NITRITE NITROGEN (NO2), AS N-N-mg/l -0.123 - -

NITROGEN, AMMONIA (AS N)-N-mg/l 0.253 - -
ORTHO-PHOSPHATE-N-mg/l 0.694 - -
pH, LAB-N-ph units 0.161 - -
PHOSPHORUS-N-mg/l 0.073 - -
POTASSIUM-T-mg/l -0.625 No WQG No - parameter included in 
SELENIUM-T-ug/l -0.628 No Yes
SILICON-T-mg/l 0.223 - -
SILVER-T-mg/l -0.102 - -
SODIUM-T-mg/l -0.241 - -
STRONTIUM-T-mg/l -0.318 - -
SULFATE (AS SO4)-D-mg/l -0.679 No Yes

THALLIUM-T-mg/l 0.029 - -
TIN-T-mg/l -0.102 - -
TITANIUM-T-mg/l 0.084 - -
TOTAL DISSOLVED SOLIDS (RESIDUE, FILTERABLE)-N-mg/l -0.749 No WQG Yes
TOTAL KJELDAHL NITROGEN-N-mg/l -0.409 - -
TOTAL ORGANIC CARBON-T-mg/l 0.402 - -
TOTAL SUSPENDED SOLIDS, LAB-N-mg/l 0.055 - -
TURBIDITY, LAB-N-ntu 0.153 - -
URANIUM-T-mg/l -0.709 No -
VANADIUM-T-mg/l 0.074 - -
ZINC-T-mg/l 0.211 - -
PCA_Factor1 -0.343 - -

Notes:
1) Statistical significance is based on one-tailed comparisons. Significant negative correlations (α < 0.05; rs < -0.503) are highlighted. 
2) Concentrations of parameters with significant rank order correlations were screeened against chronic BC WQGs in Table D-11.

BC = British Columbia; WQG = Water Quality Guideline; EVWQP = Elk Valley Water Quality Plan; TDS = total dissolved solids; % = percent; CaCO 3 = calcium 
carbonate; "-D-" = dissolved concentration; mg/l = milligrams per litre; "-T-" = total concentration; ug/l = micrograms per litre.

Parameter Rs1

Is parameter greater than the chronic 
BC WQG or lowest L1 benchmark 

from EVWQP in at least one test with 
significant adverse effects?2

Retain Parameter for 
Concentration-Response 

Analysis?3

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.
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Table C-11: Screening of Constituents Agains Chronic BC WQGs

APPENDIX C: CONCENTRATION-RESPONSE ANALYSIS

Quarter Q1 Q1 Q2
Test Species C. dubia C. dubia C. dubia
Sample ID FR_FRCP1 CM_MC2 FR_FRCP1
ACIDITY TO pH 8.3 (As CaCO3)-N-mg/l - 2.20 < 1.0 < 1.0
ALKALINITY, BICARBONATE (As CaCO3), lab measured.-N-mg/l - 254 199 147
ALKALINITY, CARBONATE (As CaCO3), lab measured.-N-mg/l - < 1.0 7.00 < 1.0
ALKALINITY, HYDROXIDE (As CaCO3), lab measured.-N-mg/l - < 1.0 < 1.0 < 1.0
ALKALINITY, TOTAL (As CaCO3), lab measured.-N-mg/l * 254 206 147
ALUMINUM-D-mg/l 0.05 1 < 0.0030 < 0.0030 < 0.0030
ALUMINUM-T-mg/l - < 0.0030 0.0122 0.106
ANTIMONY-D-mg/l - 0.00027 0.00018 0.00018
ANTIMONY-T-mg/l 0.009 Working 0.00030 0.00018 0.00025
ARSENIC-D-mg/l - < 0.00010 0.00015 < 0.00010
ARSENIC-T-mg/l 0.005 0.00010 0.00021 0.00016
BARIUM-D-mg/l - 0.0747 0.0771 0.0645
BARIUM-T-mg/l 1 Working 0.0745 0.0754 0.0676
BERYLLIUM-D-mg/l - < 0.00010 < 0.00010 < 0.00010
BERYLLIUM-T-mg/l 0.00013 Working < 0.00010 < 0.00010 < 0.00010
BISMUTH-D-mg/l - < 0.000050 < 0.000050 < 0.000050
BISMUTH-T-mg/l - < 0.000050 < 0.000050 < 0.000050
BORON-D-mg/l - 0.010 0.026 < 0.010
BORON-T-mg/l 1.2 0.011 0.026 < 0.010
BROMIDE-D-mg/l - < 0.50 < 0.25 < 0.050
CADMIUM-D-mg/l 0.00018 - 0.001 2, EVWQP Benchmark (d) 0.0000363 0.0000164 0.0000305
CADMIUM-T-mg/l - 0.0000482 0.0000181 0.0000516
CALCIUM-D-mg/l - 221 117 70.9
CALCIUM-T-mg/l - 221 117 73.2
CARBON, DISSOLVED ORGANIC-D-mg/l - 0.80 0.58 2.03
CHLORIDE-D-mg/l 150 3.50 4.90 0.51
CHROMIUM-D-mg/l - < 0.00010 0.00018 0.00010
CHROMIUM-T-mg/l 0.001 3, Working < 0.00010 < 0.00030 0.00027
COBALT-D-mg/l - < 0.00010 0.00072 < 0.00010
COBALT-T-mg/l 0.004 < 0.00010 0.00081 0.00011
CONDUCTIVITY, LAB-N-us/cm - 1720 927 555
COPPER-D-mg/l - < 0.00050 < 0.00050 < 0.00050
COPPER-T-mg/l 0.01 4 < 0.00050 < 0.00050 0.00054
FLUORIDE-D-mg/l 1.47 - 2.31 5, Maximum < 0.20 0.14 0.196
Hardness, Total or Dissolved CaCO3-N-mg/l - 1120 500 305
IRON-D-mg/l 0.35 < 0.010 < 0.010 < 0.010
IRON-T-mg/l 1 < 0.020 0.011 0.131
LEAD-D-mg/l - < 0.000050 < 0.000050 < 0.000050
LEAD-T-mg/l 0.01 - 0.02 6 < 0.000050 < 0.000050 0.000099
LITHIUM-D-mg/l - 0.058 0.0138 0.016
LITHIUM-T-mg/l - 0.0585 0.0139 0.0175
MAGNESIUM-D-mg/l - 137 50.4 31.0
MAGNESIUM-T-mg/l - 142 51.9 32.0
MAJOR ANION SUM-N-meq/l - 23.1 10.5 5.91
MAJOR CATION SUM-N-meq/l - 22.5 10.5 6.16
MANGANESE-D-mg/l - 0.00675 0.00454 0.00282
MANGANESE-T-mg/l 1.23 - 2.59 7 0.00749 0.00523 0.00973
MERCURY-D-mg/l - < 0.0000050 < 0.0000050 < 0.0000050
MERCURY-T-mg/l 0.00002 8 < 0.00000050 < 0.0000050 0.00000121
MOLYBDENUM-D-mg/l - 0.00174 0.000996 0.00119
MOLYBDENUM-T-mg/l 1 0.00176 0.000997 0.00126
NICKEL-D-mg/l - 0.0129 0.00935 0.00214
NICKEL-T-mg/l 0.124 - 0.15 9, Working 0.0133 0.00979 0.00296
NITRATE NITROGEN (NO3), AS N-N-mg/l 3 - 17 10, EVWQP Benchmark (d) 27.9 2.94 7.35
NITRITE NITROGEN (NO2), AS N-N-mg/l 0.02 - 0.08 11 < 0.010 0.0124 0.0033
NITROGEN, AMMONIA (AS N)-N-mg/l 0.321 12 < 0.0050 < 0.0050 0.0086
ORTHO-PHOSPHATE-N-mg/l - < 0.0010 < 0.0010 0.0029
OXIDATION-REDUCTION POTENTIAL, LAB-N-mv - 309 500 324
pH, LAB-N-ph units 6.5 - 9 8.22 8.33 8.32
PHOSPHORUS-N-mg/l - < 0.0020 < 0.0020 0.0128
POTASSIUM-D-mg/l - 2.51 1.48 1.21
POTASSIUM-T-mg/l - 2.52 1.58 1.18
SELENIUM-D-ug/l - 214 5.36 31.9
SELENIUM-T-ug/l 19 EVWQP Benchmark (d) 209 5.76 31.6
SILICON-D-mg/l - 2.06 2.22 1.71
SILICON-T-mg/l - 2.09 2.30 1.95
SILVER-D-mg/l - < 0.000010 < 0.000010 < 0.000010
SILVER-T-mg/l 0.002 13 < 0.000010 < 0.000010 < 0.000010
SODIUM-D-mg/l - 2.16 12.0 1.02
SODIUM-T-mg/l - 2.18 13.0 1.13
STRONTIUM-D-mg/l - 0.202 0.329 0.0972
STRONTIUM-T-mg/l - 0.204 0.32 0.103
SULFATE (AS SO4)-D-mg/l 481 EVWQP Benchmark (d) 765 291 116
THALLIUM-D-mg/l - 0.000016 0.000010 < 0.000010
THALLIUM-T-mg/l 0.0008 Working 0.000015 0.000018 0.000013
TIN-D-mg/l - < 0.00010 < 0.00010 < 0.00010
TIN-T-mg/l - < 0.00010 < 0.00010 < 0.00010
TITANIUM-D-mg/l - 0.021 < 0.010 < 0.010
TITANIUM-T-mg/l - 0.021 < 0.010 < 0.010
TOTAL DISSOLVED SOLIDS (RESIDUE, FILTERABLE)-N-mg/l - 1520 639 354
TOTAL KJELDAHL NITROGEN-N-mg/l - < 0.050 0.095 0.212
TOTAL ORGANIC CARBON-T-mg/l - 0.95 0.69 2.85
TOTAL SUSPENDED SOLIDS, LAB-N-mg/l - < 1.0 < 1.0 7.10
TURBIDITY, LAB-N-ntu * 0.28 0.57 1.45
URANIUM-D-mg/l - 0.00793 0.00262 0.00156
URANIUM-T-mg/l 0.0085 0.00797 0.00244 0.00169
VANADIUM-D-mg/l - < 0.00050 < 0.00050 < 0.00050
VANADIUM-T-mg/l - < 0.00050 < 0.00050 0.00061
ZINC-D-mg/l - < 0.0030 < 0.0030 < 0.0030
ZINC-T-mg/l 0.046 - 0.78 14 < 0.0030 < 0.0030 0.0033

Chronic BC WQG - 
Freshwater Aquatic 

Life (a,b,c)
Notes
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Table C-11: Screening of Constituents Agains Chronic BC WQGs

APPENDIX C: CONCENTRATION-RESPONSE ANALYSIS

Quarter
Test Species
Sample ID
ACIDITY TO pH 8.3 (As CaCO3)-N-mg/l -
ALKALINITY, BICARBONATE (As CaCO3), lab measured.-N-mg/l -
ALKALINITY, CARBONATE (As CaCO3), lab measured.-N-mg/l -
ALKALINITY, HYDROXIDE (As CaCO3), lab measured.-N-mg/l -
ALKALINITY, TOTAL (As CaCO3), lab measured.-N-mg/l *
ALUMINUM-D-mg/l 0.05 1

ALUMINUM-T-mg/l -
ANTIMONY-D-mg/l -
ANTIMONY-T-mg/l 0.009 Working

ARSENIC-D-mg/l -
ARSENIC-T-mg/l 0.005
BARIUM-D-mg/l -
BARIUM-T-mg/l 1 Working

BERYLLIUM-D-mg/l -
BERYLLIUM-T-mg/l 0.00013 Working

BISMUTH-D-mg/l -
BISMUTH-T-mg/l -
BORON-D-mg/l -
BORON-T-mg/l 1.2
BROMIDE-D-mg/l -
CADMIUM-D-mg/l 0.00018 - 0.001 2, EVWQP Benchmark (d)

CADMIUM-T-mg/l -
CALCIUM-D-mg/l -
CALCIUM-T-mg/l -
CARBON, DISSOLVED ORGANIC-D-mg/l -
CHLORIDE-D-mg/l 150
CHROMIUM-D-mg/l -
CHROMIUM-T-mg/l 0.001 3, Working

COBALT-D-mg/l -
COBALT-T-mg/l 0.004
CONDUCTIVITY, LAB-N-us/cm -
COPPER-D-mg/l -
COPPER-T-mg/l 0.01 4

FLUORIDE-D-mg/l 1.47 - 2.31 5, Maximum

Hardness, Total or Dissolved CaCO3-N-mg/l -
IRON-D-mg/l 0.35
IRON-T-mg/l 1
LEAD-D-mg/l -
LEAD-T-mg/l 0.01 - 0.02 6

LITHIUM-D-mg/l -
LITHIUM-T-mg/l -
MAGNESIUM-D-mg/l -
MAGNESIUM-T-mg/l -
MAJOR ANION SUM-N-meq/l -
MAJOR CATION SUM-N-meq/l -
MANGANESE-D-mg/l -
MANGANESE-T-mg/l 1.23 - 2.59 7

MERCURY-D-mg/l -
MERCURY-T-mg/l 0.00002 8

MOLYBDENUM-D-mg/l -
MOLYBDENUM-T-mg/l 1
NICKEL-D-mg/l -
NICKEL-T-mg/l 0.124 - 0.15 9, Working

NITRATE NITROGEN (NO3), AS N-N-mg/l 3 - 17 10, EVWQP Benchmark (d)

NITRITE NITROGEN (NO2), AS N-N-mg/l 0.02 - 0.08 11

NITROGEN, AMMONIA (AS N)-N-mg/l 0.321 12

ORTHO-PHOSPHATE-N-mg/l -
OXIDATION-REDUCTION POTENTIAL, LAB-N-mv -
pH, LAB-N-ph units 6.5 - 9
PHOSPHORUS-N-mg/l -
POTASSIUM-D-mg/l -
POTASSIUM-T-mg/l -
SELENIUM-D-ug/l -
SELENIUM-T-ug/l 19 EVWQP Benchmark (d)

SILICON-D-mg/l -
SILICON-T-mg/l -
SILVER-D-mg/l -
SILVER-T-mg/l 0.002 13

SODIUM-D-mg/l -
SODIUM-T-mg/l -
STRONTIUM-D-mg/l -
STRONTIUM-T-mg/l -
SULFATE (AS SO4)-D-mg/l 481 EVWQP Benchmark (d)

THALLIUM-D-mg/l -
THALLIUM-T-mg/l 0.0008 Working

TIN-D-mg/l -
TIN-T-mg/l -
TITANIUM-D-mg/l -
TITANIUM-T-mg/l -
TOTAL DISSOLVED SOLIDS (RESIDUE, FILTERABLE)-N-mg/l -
TOTAL KJELDAHL NITROGEN-N-mg/l -
TOTAL ORGANIC CARBON-T-mg/l -
TOTAL SUSPENDED SOLIDS, LAB-N-mg/l -
TURBIDITY, LAB-N-ntu *
URANIUM-D-mg/l -
URANIUM-T-mg/l 0.0085
VANADIUM-D-mg/l -
VANADIUM-T-mg/l -
ZINC-D-mg/l -
ZINC-T-mg/l 0.046 - 0.78 14

Chronic BC WQG - 
Freshwater Aquatic 

Life (a,b,c)
Notes

Q2 Q2 Q2
C. dubia C. dubia C. dubia
GH_FR1 GH_ERC EV_MC2

< 1.0 < 1.0 1.40
160 146 98.0

< 1.0 < 1.0 < 1.0
< 1.0 < 1.0 < 1.0
160 146 98.0

< 0.0030 0.0045 0.0176
0.0895 0.305 0.419

0.00017 < 0.00010 < 0.00010
0.00023 0.00011 0.00020
0.00011 < 0.00010 0.00017
0.00017 0.00030 0.00037
0.0792 0.0506 0.0579
0.0779 0.0525 0.0629

< 0.00010 < 0.00010 < 0.00010
< 0.00010 < 0.00010 < 0.00010
< 0.000050 < 0.000050 < 0.000050
< 0.000050 < 0.000050 < 0.000050

< 0.010 < 0.010 < 0.010
< 0.010 < 0.010 < 0.010
< 0.050 < 0.050 < 0.050

0.0000245 0.0000108 0.0000376
0.0000352 0.0000348 0.0000783

73.5 52.9 37.6
71.2 52.5 36.9
1.95 1.32 2.58
0.99 0.79 1.24

< 0.00010 0.00019 0.00014
0.00029 0.00085 0.00076

< 0.00010 < 0.00010 < 0.00010
< 0.00010 0.00015 0.00027

573 342 266
< 0.00050 < 0.00050 < 0.00050
< 0.00050 0.00065 0.0010

0.182 0.156 0.111
312 185 141

< 0.010 < 0.010 0.012
0.127 0.375 0.462

< 0.000050 < 0.000050 < 0.000050
0.000096 0.000221 0.000386
0.0117 0.0021 0.0052
0.0116 0.0025 0.0056
31.3 12.8 11.5
31.0 12.8 11.4
6.21 3.66 2.81
6.33 3.75 2.92

0.00152 0.00133 0.00014
0.00559 0.0179 0.0127

< 0.0000050 < 0.0000050 0.00000152
0.00000251 0.00000157 0.00000177

0.00104 0.000908 0.000643
0.00104 0.000921 0.000693
0.00191 < 0.00050 0.00137
0.00221 0.00067 0.00221

6.45 0.411 0.776
0.0025 < 0.0010 < 0.0010

< 0.0050 < 0.0050 < 0.0050
0.0020 < 0.0010 0.0133

337 337 312
8.32 8.26 8.11

0.0128 0.0274 0.039
1.08 0.409 0.547
1.09 0.548 0.644
27.8 2.30 3.58
29.0 1.98 3.31
2.01 1.87 2.02
2.10 2.35 2.78

< 0.000010 < 0.000010 < 0.000010
< 0.000010 < 0.000010 0.000017

1.41 0.952 1.81
1.38 0.936 1.69

0.105 0.208 0.0876
0.104 0.203 0.0917
121 33.2 36.4

< 0.000010 < 0.000010 < 0.000010
< 0.000010 0.000014 0.000023
< 0.00010 < 0.00010 < 0.00010
< 0.00010 < 0.00010 < 0.00010
< 0.010 < 0.010 < 0.010
< 0.010 < 0.010 0.015

366 191 165
0.204 0.191 0.202
2.02 2.15 3.28
7.10 22.7 24.9
2.98 5.70 10.8

0.00153 0.000846 0.000515
0.00148 0.000845 0.000576

< 0.00050 < 0.00050 < 0.00050
0.00060 0.00143 0.00192
< 0.0030 < 0.0030 < 0.0030
< 0.0030 0.0035 0.0047
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Table C-11: Screening of Constituents Agains Chronic BC WQGs

APPENDIX C: CONCENTRATION-RESPONSE ANALYSIS

Quarter
Test Species
Sample ID
ACIDITY TO pH 8.3 (As CaCO3)-N-mg/l -
ALKALINITY, BICARBONATE (As CaCO3), lab measured.-N-mg/l -
ALKALINITY, CARBONATE (As CaCO3), lab measured.-N-mg/l -
ALKALINITY, HYDROXIDE (As CaCO3), lab measured.-N-mg/l -
ALKALINITY, TOTAL (As CaCO3), lab measured.-N-mg/l *
ALUMINUM-D-mg/l 0.05 1

ALUMINUM-T-mg/l -
ANTIMONY-D-mg/l -
ANTIMONY-T-mg/l 0.009 Working

ARSENIC-D-mg/l -
ARSENIC-T-mg/l 0.005
BARIUM-D-mg/l -
BARIUM-T-mg/l 1 Working

BERYLLIUM-D-mg/l -
BERYLLIUM-T-mg/l 0.00013 Working

BISMUTH-D-mg/l -
BISMUTH-T-mg/l -
BORON-D-mg/l -
BORON-T-mg/l 1.2
BROMIDE-D-mg/l -
CADMIUM-D-mg/l 0.00018 - 0.001 2, EVWQP Benchmark (d)

CADMIUM-T-mg/l -
CALCIUM-D-mg/l -
CALCIUM-T-mg/l -
CARBON, DISSOLVED ORGANIC-D-mg/l -
CHLORIDE-D-mg/l 150
CHROMIUM-D-mg/l -
CHROMIUM-T-mg/l 0.001 3, Working

COBALT-D-mg/l -
COBALT-T-mg/l 0.004
CONDUCTIVITY, LAB-N-us/cm -
COPPER-D-mg/l -
COPPER-T-mg/l 0.01 4

FLUORIDE-D-mg/l 1.47 - 2.31 5, Maximum

Hardness, Total or Dissolved CaCO3-N-mg/l -
IRON-D-mg/l 0.35
IRON-T-mg/l 1
LEAD-D-mg/l -
LEAD-T-mg/l 0.01 - 0.02 6

LITHIUM-D-mg/l -
LITHIUM-T-mg/l -
MAGNESIUM-D-mg/l -
MAGNESIUM-T-mg/l -
MAJOR ANION SUM-N-meq/l -
MAJOR CATION SUM-N-meq/l -
MANGANESE-D-mg/l -
MANGANESE-T-mg/l 1.23 - 2.59 7

MERCURY-D-mg/l -
MERCURY-T-mg/l 0.00002 8

MOLYBDENUM-D-mg/l -
MOLYBDENUM-T-mg/l 1
NICKEL-D-mg/l -
NICKEL-T-mg/l 0.124 - 0.15 9, Working

NITRATE NITROGEN (NO3), AS N-N-mg/l 3 - 17 10, EVWQP Benchmark (d)

NITRITE NITROGEN (NO2), AS N-N-mg/l 0.02 - 0.08 11

NITROGEN, AMMONIA (AS N)-N-mg/l 0.321 12

ORTHO-PHOSPHATE-N-mg/l -
OXIDATION-REDUCTION POTENTIAL, LAB-N-mv -
pH, LAB-N-ph units 6.5 - 9
PHOSPHORUS-N-mg/l -
POTASSIUM-D-mg/l -
POTASSIUM-T-mg/l -
SELENIUM-D-ug/l -
SELENIUM-T-ug/l 19 EVWQP Benchmark (d)

SILICON-D-mg/l -
SILICON-T-mg/l -
SILVER-D-mg/l -
SILVER-T-mg/l 0.002 13

SODIUM-D-mg/l -
SODIUM-T-mg/l -
STRONTIUM-D-mg/l -
STRONTIUM-T-mg/l -
SULFATE (AS SO4)-D-mg/l 481 EVWQP Benchmark (d)

THALLIUM-D-mg/l -
THALLIUM-T-mg/l 0.0008 Working

TIN-D-mg/l -
TIN-T-mg/l -
TITANIUM-D-mg/l -
TITANIUM-T-mg/l -
TOTAL DISSOLVED SOLIDS (RESIDUE, FILTERABLE)-N-mg/l -
TOTAL KJELDAHL NITROGEN-N-mg/l -
TOTAL ORGANIC CARBON-T-mg/l -
TOTAL SUSPENDED SOLIDS, LAB-N-mg/l -
TURBIDITY, LAB-N-ntu *
URANIUM-D-mg/l -
URANIUM-T-mg/l 0.0085
VANADIUM-D-mg/l -
VANADIUM-T-mg/l -
ZINC-D-mg/l -
ZINC-T-mg/l 0.046 - 0.78 14

Chronic BC WQG - 
Freshwater Aquatic 

Life (a,b,c)
Notes

Q2 Q2 Q2 Q3
C. dubia C. dubia C. dubia C. dubia
EV_HC1 CM_MC2 LC_LCDSSLCC FR_FRCP1

< 1.0 1.10 < 1.0 < 1.0
173 152 153 193
6.00 < 1.0 < 1.0 4.80
< 1.0 < 1.0 < 1.0 < 1.0
179 152 153 198

0.0046 0.0076 < 0.0030 < 0.0030
0.151 0.344 0.0288 0.0144

< 0.00010 0.00014 0.00024 0.00020
0.00013 0.00015 0.00033 0.00022
0.00013 0.00017 0.00012 < 0.00010
0.00024 0.00029 0.00015 0.00012
0.0379 0.050 0.0369 0.071
0.0402 0.0518 0.0384 0.0727

< 0.00010 < 0.00010 < 0.00010 < 0.000020
< 0.00010 < 0.00010 < 0.00010 < 0.000020
< 0.000050 < 0.000050 < 0.000050 < 0.000050
< 0.000050 < 0.000050 < 0.000050 < 0.000050

< 0.010 0.016 < 0.010 < 0.010
< 0.010 0.017 0.011 0.011
< 0.050 < 0.050 < 0.050 < 0.25

0.0000268 0.0000692 0.000199 0.0000242
0.000047 0.00011 0.000221 0.000042

69.5 68.7 71.1 101
71.6 67.1 72.1 103
1.94 1.93 1.55 0.99
0.79 1.50 2.83 1.47

0.00011 0.00016 0.00014 < 0.00010
0.00031 0.00058 0.00021 0.00012

< 0.00010 0.00077 < 0.00010 < 0.00010
< 0.00010 0.00126 < 0.00010 < 0.00010

547 549 557 874
< 0.00050 < 0.00050 < 0.00050 < 0.00050
< 0.00050 0.00079 < 0.00050 < 0.00050

0.186 0.104 0.217 0.22
306 283 293 455

< 0.010 < 0.010 < 0.010 < 0.010
0.143 0.387 0.027 0.032

< 0.000050 < 0.000050 < 0.000050 < 0.000050
0.000095 0.000212 < 0.000050 < 0.000050
0.0064 0.0083 0.0233 0.0322
0.0068 0.0085 0.0239 0.032
32.3 27.0 28.1 49.1
33.2 26.1 28.4 48.0
6.16 5.96 5.88 10.0
6.20 5.92 6.04 9.20

0.00048 0.00623 0.00155 0.00446
0.00365 0.0194 0.00325 0.00736

0.00000062 < 0.0000050 < 0.0000050 < 0.0000050
0.00000077 0.00000108 0.00000069 < 0.00000050
0.000741 0.000762 0.00136 0.00126
0.000774 0.000741 0.0014 0.00127
0.00097 0.0105 0.00453 0.00485
0.00123 0.0113 0.00482 0.00516
0.818 1.97 6.33 11.9

< 0.0010 0.0037 < 0.0010 < 0.0050
< 0.0050 0.0074 < 0.0050 < 0.0050
0.0054 0.0028 < 0.0010 0.0011

323 345 362 365
8.31 8.20 8.30 8.38

0.0102 0.0215 0.0027 0.0027
0.783 1.04 0.944 1.53
0.867 1.10 0.989 1.59
30.5 6.20 17.5 53.6
31.0 5.74 18.5 56.4
1.88 2.10 1.99 1.77
2.16 2.59 2.07 1.94

< 0.000010 < 0.000010 < 0.000010 < 0.000010
< 0.000010 < 0.000010 < 0.000010 < 0.000010

1.31 5.57 3.42 1.50
1.34 5.47 3.62 1.60

0.0963 0.183 0.13 0.14
0.0994 0.176 0.134 0.142

120 131 110 249
< 0.000010 0.000010 0.000010 < 0.000010
0.000014 0.000020 < 0.000010 < 0.000010
< 0.00010 < 0.00010 < 0.00010 < 0.00010
< 0.00010 < 0.00010 < 0.00010 < 0.00010

0.013 < 0.010 0.011 < 0.010
0.015 0.012 0.012 < 0.010
378 401 352 611

0.187 0.20 0.184 0.173
2.51 2.23 1.81 1.31
5.90 14.5 < 1.0 1.40
3.14 6.51 0.94 0.36

0.00195 0.00132 0.00224 0.00302
0.00208 0.0012 0.00228 0.00299

< 0.00050 < 0.00050 < 0.00050 < 0.00050
0.00077 0.00085 < 0.00050 < 0.00050
< 0.0030 0.0076 0.0089 < 0.0030
< 0.0030 0.013 0.0101 < 0.0030
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Table C-11: Screening of Constituents Agains Chronic BC WQGs

APPENDIX C: CONCENTRATION-RESPONSE ANALYSIS

Quarter
Test Species
Sample ID
ACIDITY TO pH 8.3 (As CaCO3)-N-mg/l -
ALKALINITY, BICARBONATE (As CaCO3), lab measured.-N-mg/l -
ALKALINITY, CARBONATE (As CaCO3), lab measured.-N-mg/l -
ALKALINITY, HYDROXIDE (As CaCO3), lab measured.-N-mg/l -
ALKALINITY, TOTAL (As CaCO3), lab measured.-N-mg/l *
ALUMINUM-D-mg/l 0.05 1

ALUMINUM-T-mg/l -
ANTIMONY-D-mg/l -
ANTIMONY-T-mg/l 0.009 Working

ARSENIC-D-mg/l -
ARSENIC-T-mg/l 0.005
BARIUM-D-mg/l -
BARIUM-T-mg/l 1 Working

BERYLLIUM-D-mg/l -
BERYLLIUM-T-mg/l 0.00013 Working

BISMUTH-D-mg/l -
BISMUTH-T-mg/l -
BORON-D-mg/l -
BORON-T-mg/l 1.2
BROMIDE-D-mg/l -
CADMIUM-D-mg/l 0.00018 - 0.001 2, EVWQP Benchmark (d)

CADMIUM-T-mg/l -
CALCIUM-D-mg/l -
CALCIUM-T-mg/l -
CARBON, DISSOLVED ORGANIC-D-mg/l -
CHLORIDE-D-mg/l 150
CHROMIUM-D-mg/l -
CHROMIUM-T-mg/l 0.001 3, Working

COBALT-D-mg/l -
COBALT-T-mg/l 0.004
CONDUCTIVITY, LAB-N-us/cm -
COPPER-D-mg/l -
COPPER-T-mg/l 0.01 4

FLUORIDE-D-mg/l 1.47 - 2.31 5, Maximum

Hardness, Total or Dissolved CaCO3-N-mg/l -
IRON-D-mg/l 0.35
IRON-T-mg/l 1
LEAD-D-mg/l -
LEAD-T-mg/l 0.01 - 0.02 6

LITHIUM-D-mg/l -
LITHIUM-T-mg/l -
MAGNESIUM-D-mg/l -
MAGNESIUM-T-mg/l -
MAJOR ANION SUM-N-meq/l -
MAJOR CATION SUM-N-meq/l -
MANGANESE-D-mg/l -
MANGANESE-T-mg/l 1.23 - 2.59 7

MERCURY-D-mg/l -
MERCURY-T-mg/l 0.00002 8

MOLYBDENUM-D-mg/l -
MOLYBDENUM-T-mg/l 1
NICKEL-D-mg/l -
NICKEL-T-mg/l 0.124 - 0.15 9, Working

NITRATE NITROGEN (NO3), AS N-N-mg/l 3 - 17 10, EVWQP Benchmark (d)

NITRITE NITROGEN (NO2), AS N-N-mg/l 0.02 - 0.08 11

NITROGEN, AMMONIA (AS N)-N-mg/l 0.321 12

ORTHO-PHOSPHATE-N-mg/l -
OXIDATION-REDUCTION POTENTIAL, LAB-N-mv -
pH, LAB-N-ph units 6.5 - 9
PHOSPHORUS-N-mg/l -
POTASSIUM-D-mg/l -
POTASSIUM-T-mg/l -
SELENIUM-D-ug/l -
SELENIUM-T-ug/l 19 EVWQP Benchmark (d)

SILICON-D-mg/l -
SILICON-T-mg/l -
SILVER-D-mg/l -
SILVER-T-mg/l 0.002 13

SODIUM-D-mg/l -
SODIUM-T-mg/l -
STRONTIUM-D-mg/l -
STRONTIUM-T-mg/l -
SULFATE (AS SO4)-D-mg/l 481 EVWQP Benchmark (d)

THALLIUM-D-mg/l -
THALLIUM-T-mg/l 0.0008 Working

TIN-D-mg/l -
TIN-T-mg/l -
TITANIUM-D-mg/l -
TITANIUM-T-mg/l -
TOTAL DISSOLVED SOLIDS (RESIDUE, FILTERABLE)-N-mg/l -
TOTAL KJELDAHL NITROGEN-N-mg/l -
TOTAL ORGANIC CARBON-T-mg/l -
TOTAL SUSPENDED SOLIDS, LAB-N-mg/l -
TURBIDITY, LAB-N-ntu *
URANIUM-D-mg/l -
URANIUM-T-mg/l 0.0085
VANADIUM-D-mg/l -
VANADIUM-T-mg/l -
ZINC-D-mg/l -
ZINC-T-mg/l 0.046 - 0.78 14

Chronic BC WQG - 
Freshwater Aquatic 

Life (a,b,c)
Notes

Q3 Q4 Q4 Q4
C. dubia C. dubia C. dubia C. dubia
CM_MC2 FR_FRCP1 EV_MC2 CM_MC2

< 1.0 < 1.0 1.10 < 1.0
193 190 122 165
8.80 3.40 < 1.0 < 1.0
< 1.0 < 1.0 < 1.0 < 1.0
201 193 122 165

< 0.0030 0.0046 0.0234 0.0088
0.0053 0.0148 0.225 0.149
0.00019 0.00019 < 0.00010 0.00014
0.00025 0.00020 0.00011 0.00016
0.00019 < 0.00010 0.00019 0.00017
0.00020 0.00018 0.00027 0.00026
0.077 0.0718 0.0737 0.054

0.0754 0.0673 0.0812 0.0566
< 0.000020 < 0.000020 < 0.000020 < 0.000020
< 0.000020 < 0.000020 < 0.000020 < 0.000020
< 0.000050 < 0.000050 < 0.000050 < 0.000050
< 0.000050 < 0.000050 < 0.000050 < 0.000050

0.028 < 0.010 < 0.010 0.018
0.029 < 0.010 < 0.010 0.020
< 0.25 < 0.25 < 0.050 < 0.050

0.0000075 0.0000449 0.0000252 0.0000129
0.0000086 0.0000505 0.0000387 0.0000162

101 104 45.3 79.4
105 96.8 47.5 79.2
0.99 0.90 2.84 2.31
3.37 1.25 2.85 2.10

0.00011 < 0.00010 0.00012 0.00017
0.00018 0.00015 0.00045 0.00035
0.00026 < 0.00010 < 0.00010 0.00065
0.00034 < 0.00010 0.00013 0.00108

901 810 359 622
< 0.00050 < 0.00050 < 0.00050 < 0.00050
< 0.00050 < 0.00050 0.00065 < 0.00050

0.12 0.19 0.12 0.107
465 453 177 328

< 0.010 < 0.010 0.023 < 0.010
< 0.010 0.027 0.163 0.148

< 0.000050 < 0.000050 < 0.000050 < 0.000050
< 0.000050 < 0.000050 0.000117 0.000098

0.0161 0.0291 0.0064 0.010
0.0171 0.0303 0.0068 0.0103
51.6 46.8 15.6 31.5
52.5 45.0 16.7 32.7
10.1 9.73 3.92 7.19
9.81 9.16 3.67 6.86

0.00052 0.00634 0.00101 0.00623
0.00131 0.00829 0.00435 0.0136

< 0.0000050 < 0.0000050 0.00000163 < 0.0000050
< 0.00000050 < 0.0000005 0.00000246 0.00000124

0.00112 0.00124 0.000599 0.000966
0.00117 0.00124 0.000651 0.000979
0.0119 0.00445 0.00078 0.00732
0.0127 0.00468 0.00116 0.00831
2.67 10.0 1.24 1.82

< 0.0050 < 0.0050 0.0010 0.010
< 0.0050 < 0.0050 < 0.0050 0.0076
< 0.0010 < 0.0010 0.0081 0.0016

385 344 281 339
8.39 8.38 8.17 8.33

< 0.0020 < 0.0020 0.0142 0.0063
1.76 1.48 0.633 1.22
1.73 1.44 0.748 1.26
5.94 54.2 5.41 4.11
5.95 51.3 5.97 4.41
1.76 1.71 2.09 2.00
1.77 1.73 2.55 2.40

< 0.000010 < 0.000010 < 0.000010 < 0.000010
< 0.000010 < 0.000010 < 0.000010 < 0.000010

11.0 1.41 2.50 6.42
11.2 1.49 2.71 6.70
0.322 0.139 0.11 0.221
0.34 0.139 0.115 0.222
277 245 63.1 178

0.000017 < 0.000010 < 0.000010 0.000010
0.000014 < 0.000010 0.000015 0.000017
< 0.00010 < 0.00010 < 0.00010 < 0.00010
< 0.00010 < 0.00010 < 0.00010 < 0.00010
< 0.010 < 0.010 < 0.010 < 0.010
< 0.010 < 0.010 < 0.010 < 0.010

644 608 228 451
0.134 0.143 0.204 0.149
1.15 1.14 3.37 2.42
1.50 < 1.0 6.80 9.10
0.37 0.84 5.46 3.75

0.0026 0.00295 0.000621 0.00171
0.0027 0.00298 0.000659 0.00174

< 0.00050 < 0.00050 < 0.00050 < 0.00050
< 0.00050 < 0.00050 0.00109 < 0.00050
< 0.0030 < 0.0030 < 0.0030 < 0.0030
< 0.0030 < 0.0030 < 0.0030 < 0.0030
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Table C-11: Screening of Constituents Agains Chronic BC WQGs

APPENDIX C: CONCENTRATION-RESPONSE ANALYSIS

Quarter
Test Species
Sample ID
ACIDITY TO pH 8.3 (As CaCO3)-N-mg/l -
ALKALINITY, BICARBONATE (As CaCO3), lab measured.-N-mg/l -
ALKALINITY, CARBONATE (As CaCO3), lab measured.-N-mg/l -
ALKALINITY, HYDROXIDE (As CaCO3), lab measured.-N-mg/l -
ALKALINITY, TOTAL (As CaCO3), lab measured.-N-mg/l *
ALUMINUM-D-mg/l 0.05 1

ALUMINUM-T-mg/l -
ANTIMONY-D-mg/l -
ANTIMONY-T-mg/l 0.009 Working

ARSENIC-D-mg/l -
ARSENIC-T-mg/l 0.005
BARIUM-D-mg/l -
BARIUM-T-mg/l 1 Working

BERYLLIUM-D-mg/l -
BERYLLIUM-T-mg/l 0.00013 Working

BISMUTH-D-mg/l -
BISMUTH-T-mg/l -
BORON-D-mg/l -
BORON-T-mg/l 1.2
BROMIDE-D-mg/l -
CADMIUM-D-mg/l 0.00018 - 0.001 2, EVWQP Benchmark (d)

CADMIUM-T-mg/l -
CALCIUM-D-mg/l -
CALCIUM-T-mg/l -
CARBON, DISSOLVED ORGANIC-D-mg/l -
CHLORIDE-D-mg/l 150
CHROMIUM-D-mg/l -
CHROMIUM-T-mg/l 0.001 3, Working

COBALT-D-mg/l -
COBALT-T-mg/l 0.004
CONDUCTIVITY, LAB-N-us/cm -
COPPER-D-mg/l -
COPPER-T-mg/l 0.01 4

FLUORIDE-D-mg/l 1.47 - 2.31 5, Maximum

Hardness, Total or Dissolved CaCO3-N-mg/l -
IRON-D-mg/l 0.35
IRON-T-mg/l 1
LEAD-D-mg/l -
LEAD-T-mg/l 0.01 - 0.02 6

LITHIUM-D-mg/l -
LITHIUM-T-mg/l -
MAGNESIUM-D-mg/l -
MAGNESIUM-T-mg/l -
MAJOR ANION SUM-N-meq/l -
MAJOR CATION SUM-N-meq/l -
MANGANESE-D-mg/l -
MANGANESE-T-mg/l 1.23 - 2.59 7

MERCURY-D-mg/l -
MERCURY-T-mg/l 0.00002 8

MOLYBDENUM-D-mg/l -
MOLYBDENUM-T-mg/l 1
NICKEL-D-mg/l -
NICKEL-T-mg/l 0.124 - 0.15 9, Working

NITRATE NITROGEN (NO3), AS N-N-mg/l 3 - 17 10, EVWQP Benchmark (d)

NITRITE NITROGEN (NO2), AS N-N-mg/l 0.02 - 0.08 11

NITROGEN, AMMONIA (AS N)-N-mg/l 0.321 12

ORTHO-PHOSPHATE-N-mg/l -
OXIDATION-REDUCTION POTENTIAL, LAB-N-mv -
pH, LAB-N-ph units 6.5 - 9
PHOSPHORUS-N-mg/l -
POTASSIUM-D-mg/l -
POTASSIUM-T-mg/l -
SELENIUM-D-ug/l -
SELENIUM-T-ug/l 19 EVWQP Benchmark (d)

SILICON-D-mg/l -
SILICON-T-mg/l -
SILVER-D-mg/l -
SILVER-T-mg/l 0.002 13

SODIUM-D-mg/l -
SODIUM-T-mg/l -
STRONTIUM-D-mg/l -
STRONTIUM-T-mg/l -
SULFATE (AS SO4)-D-mg/l 481 EVWQP Benchmark (d)

THALLIUM-D-mg/l -
THALLIUM-T-mg/l 0.0008 Working

TIN-D-mg/l -
TIN-T-mg/l -
TITANIUM-D-mg/l -
TITANIUM-T-mg/l -
TOTAL DISSOLVED SOLIDS (RESIDUE, FILTERABLE)-N-mg/l -
TOTAL KJELDAHL NITROGEN-N-mg/l -
TOTAL ORGANIC CARBON-T-mg/l -
TOTAL SUSPENDED SOLIDS, LAB-N-mg/l -
TURBIDITY, LAB-N-ntu *
URANIUM-D-mg/l -
URANIUM-T-mg/l 0.0085
VANADIUM-D-mg/l -
VANADIUM-T-mg/l -
ZINC-D-mg/l -
ZINC-T-mg/l 0.046 - 0.78 14

Chronic BC WQG - 
Freshwater Aquatic 

Life (a,b,c)
Notes

Q1 Q1 Q1 Q1
P. subcapitata P. subcapitata P. subcapitata P. subcapitata

FR_FRCP1 GH_FR1 EV_HC1 CM_MC2
2.20 < 1.0 < 1.0 < 1.0
254 190 191 199

< 1.0 < 1.0 < 1.0 7.00
< 1.0 < 1.0 < 1.0 < 1.0
254 190 191 206

< 0.0030 < 0.0030 < 0.0030 < 0.0030
< 0.0030 0.0040 0.0096 0.0122
0.00027 0.00012 < 0.00010 0.00018
0.00030 0.00014 < 0.00010 0.00018

< 0.00010 < 0.00010 0.00015 0.00015
0.00010 < 0.00010 0.00016 0.00021
0.0747 0.118 0.0672 0.0771
0.0745 0.111 0.0654 0.0754

< 0.00010 < 0.00010 < 0.00010 < 0.00010
< 0.00010 < 0.00010 < 0.00010 < 0.00010
< 0.000050 < 0.000050 < 0.000050 < 0.000050
< 0.000050 < 0.000050 < 0.000050 < 0.000050

0.010 < 0.010 < 0.010 0.026
0.011 < 0.010 < 0.010 0.026
< 0.50 < 0.25 < 0.25 < 0.25

0.0000363 0.0000144 0.0000173 0.0000164
0.0000482 0.0000175 0.0000186 0.0000181

221 119 96.0 117
221 119 94.6 117
0.80 0.51 0.65 0.58
3.50 2.50 2.10 4.90

< 0.00010 0.00012 0.00016 0.00018
< 0.00010 0.00013 < 0.00020 < 0.00030
< 0.00010 < 0.00010 < 0.00010 0.00072
< 0.00010 < 0.00010 < 0.00010 0.00081

1720 885 745 927
< 0.00050 < 0.00050 < 0.00050 < 0.00050
< 0.00050 < 0.00050 < 0.00050 < 0.00050

< 0.20 0.18 0.21 0.14
1120 507 443 500

< 0.010 < 0.010 < 0.010 < 0.010
< 0.020 < 0.010 < 0.020 0.011

< 0.000050 < 0.000050 < 0.000050 < 0.000050
< 0.000050 < 0.000050 < 0.000050 < 0.000050

0.058 0.0145 0.0066 0.0138
0.0585 0.0144 0.0065 0.0139

137 50.8 49.4 50.4
142 52.4 50.7 51.9
23.1 9.93 8.60 10.5
22.5 10.3 8.95 10.5

0.00675 0.00103 0.00127 0.00454
0.00749 0.00115 0.00159 0.00523

< 0.0000050 < 0.0000050 < 0.00000050 < 0.0000050
< 0.00000050 < 0.0000050 < 0.00000050 < 0.0000050

0.00174 0.000835 0.000917 0.000996
0.00176 0.000856 0.000924 0.000997
0.0129 0.00137 0.00062 0.00935
0.0133 0.00143 < 0.0010 0.00979
27.9 12.7 1.20 2.94

< 0.010 < 0.0050 < 0.0050 0.0124
< 0.0050 < 0.0050 < 0.0050 < 0.0050
< 0.0010 < 0.0010 0.0041 < 0.0010

309 304 294 500
8.22 8.26 8.31 8.33

< 0.0020 < 0.0020 0.0045 < 0.0020
2.51 1.16 0.87 1.48
2.52 1.05 0.861 1.58
214 52.0 40.4 5.36
209 50.0 36.7 5.76
2.06 2.15 1.99 2.22
2.09 2.19 1.99 2.30

< 0.000010 < 0.000010 < 0.000010 < 0.000010
< 0.000010 < 0.000010 < 0.000010 < 0.000010

2.16 2.22 1.74 12.0
2.18 2.07 1.71 13.0

0.202 0.155 0.129 0.329
0.204 0.155 0.131 0.32
765 247 222 291

0.000016 < 0.000010 < 0.000010 0.000010
0.000015 < 0.000010 < 0.000010 0.000018
< 0.00010 < 0.00010 < 0.00010 < 0.00010
< 0.00010 < 0.00010 < 0.00010 < 0.00010

0.021 0.017 0.015 < 0.010
0.021 0.017 0.015 < 0.010
1520 622 504 639

< 0.050 < 0.050 0.081 0.095
0.95 0.71 1.04 0.69
< 1.0 < 1.0 < 1.0 < 1.0
0.28 0.35 0.25 0.57

0.00793 0.00219 0.00274 0.00262
0.00797 0.00223 0.00277 0.00244

< 0.00050 < 0.00050 < 0.00050 < 0.00050
< 0.00050 < 0.00050 < 0.00050 < 0.00050
< 0.0030 < 0.0030 < 0.0030 < 0.0030

< 0.0030 < 0.0030 < 0.0030 < 0.0030
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Table C-11: Screening of Constituents Agains Chronic BC WQGs

APPENDIX C: CONCENTRATION-RESPONSE ANALYSIS

Quarter
Test Species
Sample ID
ACIDITY TO pH 8.3 (As CaCO3)-N-mg/l -
ALKALINITY, BICARBONATE (As CaCO3), lab measured.-N-mg/l -
ALKALINITY, CARBONATE (As CaCO3), lab measured.-N-mg/l -
ALKALINITY, HYDROXIDE (As CaCO3), lab measured.-N-mg/l -
ALKALINITY, TOTAL (As CaCO3), lab measured.-N-mg/l *
ALUMINUM-D-mg/l 0.05 1

ALUMINUM-T-mg/l -
ANTIMONY-D-mg/l -
ANTIMONY-T-mg/l 0.009 Working

ARSENIC-D-mg/l -
ARSENIC-T-mg/l 0.005
BARIUM-D-mg/l -
BARIUM-T-mg/l 1 Working

BERYLLIUM-D-mg/l -
BERYLLIUM-T-mg/l 0.00013 Working

BISMUTH-D-mg/l -
BISMUTH-T-mg/l -
BORON-D-mg/l -
BORON-T-mg/l 1.2
BROMIDE-D-mg/l -
CADMIUM-D-mg/l 0.00018 - 0.001 2, EVWQP Benchmark (d)

CADMIUM-T-mg/l -
CALCIUM-D-mg/l -
CALCIUM-T-mg/l -
CARBON, DISSOLVED ORGANIC-D-mg/l -
CHLORIDE-D-mg/l 150
CHROMIUM-D-mg/l -
CHROMIUM-T-mg/l 0.001 3, Working

COBALT-D-mg/l -
COBALT-T-mg/l 0.004
CONDUCTIVITY, LAB-N-us/cm -
COPPER-D-mg/l -
COPPER-T-mg/l 0.01 4

FLUORIDE-D-mg/l 1.47 - 2.31 5, Maximum

Hardness, Total or Dissolved CaCO3-N-mg/l -
IRON-D-mg/l 0.35
IRON-T-mg/l 1
LEAD-D-mg/l -
LEAD-T-mg/l 0.01 - 0.02 6

LITHIUM-D-mg/l -
LITHIUM-T-mg/l -
MAGNESIUM-D-mg/l -
MAGNESIUM-T-mg/l -
MAJOR ANION SUM-N-meq/l -
MAJOR CATION SUM-N-meq/l -
MANGANESE-D-mg/l -
MANGANESE-T-mg/l 1.23 - 2.59 7

MERCURY-D-mg/l -
MERCURY-T-mg/l 0.00002 8

MOLYBDENUM-D-mg/l -
MOLYBDENUM-T-mg/l 1
NICKEL-D-mg/l -
NICKEL-T-mg/l 0.124 - 0.15 9, Working

NITRATE NITROGEN (NO3), AS N-N-mg/l 3 - 17 10, EVWQP Benchmark (d)

NITRITE NITROGEN (NO2), AS N-N-mg/l 0.02 - 0.08 11

NITROGEN, AMMONIA (AS N)-N-mg/l 0.321 12

ORTHO-PHOSPHATE-N-mg/l -
OXIDATION-REDUCTION POTENTIAL, LAB-N-mv -
pH, LAB-N-ph units 6.5 - 9
PHOSPHORUS-N-mg/l -
POTASSIUM-D-mg/l -
POTASSIUM-T-mg/l -
SELENIUM-D-ug/l -
SELENIUM-T-ug/l 19 EVWQP Benchmark (d)

SILICON-D-mg/l -
SILICON-T-mg/l -
SILVER-D-mg/l -
SILVER-T-mg/l 0.002 13

SODIUM-D-mg/l -
SODIUM-T-mg/l -
STRONTIUM-D-mg/l -
STRONTIUM-T-mg/l -
SULFATE (AS SO4)-D-mg/l 481 EVWQP Benchmark (d)

THALLIUM-D-mg/l -
THALLIUM-T-mg/l 0.0008 Working

TIN-D-mg/l -
TIN-T-mg/l -
TITANIUM-D-mg/l -
TITANIUM-T-mg/l -
TOTAL DISSOLVED SOLIDS (RESIDUE, FILTERABLE)-N-mg/l -
TOTAL KJELDAHL NITROGEN-N-mg/l -
TOTAL ORGANIC CARBON-T-mg/l -
TOTAL SUSPENDED SOLIDS, LAB-N-mg/l -
TURBIDITY, LAB-N-ntu *
URANIUM-D-mg/l -
URANIUM-T-mg/l 0.0085
VANADIUM-D-mg/l -
VANADIUM-T-mg/l -
ZINC-D-mg/l -
ZINC-T-mg/l 0.046 - 0.78 14

Chronic BC WQG - 
Freshwater Aquatic 

Life (a,b,c)
Notes

Q2 Q2 Q2 Q2
P. subcapitata P. subcapitata P. subcapitata P. subcapitata

FR_FRCP1 GH_FR1 CM_MC2 LC_LCDSSLCC
< 1.0 < 1.0 1.10 < 1.0
147 160 152 153

< 1.0 < 1.0 < 1.0 < 1.0
< 1.0 < 1.0 < 1.0 < 1.0
147 160 152 153

< 0.0030 < 0.0030 0.0076 < 0.0030
0.106 0.0895 0.344 0.0288

0.00018 0.00017 0.00014 0.00024
0.00025 0.00023 0.00015 0.00033

< 0.00010 0.00011 0.00017 0.00012
0.00016 0.00017 0.00029 0.00015
0.0645 0.0792 0.050 0.0369
0.0676 0.0779 0.0518 0.0384

< 0.00010 < 0.00010 < 0.00010 < 0.00010
< 0.00010 < 0.00010 < 0.00010 < 0.00010
< 0.000050 < 0.000050 < 0.000050 < 0.000050
< 0.000050 < 0.000050 < 0.000050 < 0.000050

< 0.010 < 0.010 0.016 < 0.010
< 0.010 < 0.010 0.017 0.011
< 0.050 < 0.050 < 0.050 < 0.050

0.0000305 0.0000245 0.0000692 0.000199
0.0000516 0.0000352 0.00011 0.000221

70.9 73.5 68.7 71.1
73.2 71.2 67.1 72.1
2.03 1.95 1.93 1.55
0.51 0.99 1.50 2.83

0.00010 < 0.00010 0.00016 0.00014
0.00027 0.00029 0.00058 0.00021

< 0.00010 < 0.00010 0.00077 < 0.00010
0.00011 < 0.00010 0.00126 < 0.00010

555 573 549 557
< 0.00050 < 0.00050 < 0.00050 < 0.00050
0.00054 < 0.00050 0.00079 < 0.00050
0.196 0.182 0.104 0.217
305 312 283 293

< 0.010 < 0.010 < 0.010 < 0.010
0.131 0.127 0.387 0.027

< 0.000050 < 0.000050 < 0.000050 < 0.000050
0.000099 0.000096 0.000212 < 0.000050

0.016 0.0117 0.0083 0.0233
0.0175 0.0116 0.0085 0.0239
31.0 31.3 27.0 28.1
32.0 31.0 26.1 28.4
5.91 6.21 5.96 5.88
6.16 6.33 5.92 6.04

0.00282 0.00152 0.00623 0.00155
0.00973 0.00559 0.0194 0.00325

< 0.0000050 < 0.0000050 < 0.0000050 < 0.0000050
0.00000121 0.00000251 0.00000108 0.00000069

0.00119 0.00104 0.000762 0.00136
0.00126 0.00104 0.000741 0.0014
0.00214 0.00191 0.0105 0.00453
0.00296 0.00221 0.0113 0.00482

7.35 6.45 1.97 6.33
0.0033 0.0025 0.0037 < 0.0010
0.0086 < 0.0050 0.0074 < 0.0050
0.0029 0.0020 0.0028 < 0.0010

324 337 345 362
8.32 8.32 8.20 8.30

0.0128 0.0128 0.0215 0.0027
1.21 1.08 1.04 0.944
1.18 1.09 1.10 0.989
31.9 27.8 6.20 17.5
31.6 29.0 5.74 18.5
1.71 2.01 2.10 1.99
1.95 2.10 2.59 2.07

< 0.000010 < 0.000010 < 0.000010 < 0.000010
< 0.000010 < 0.000010 < 0.000010 < 0.000010

1.02 1.41 5.57 3.42
1.13 1.38 5.47 3.62

0.0972 0.105 0.183 0.13
0.103 0.104 0.176 0.134
116 121 131 110

< 0.000010 < 0.000010 0.000010 0.000010
0.000013 < 0.000010 0.000020 < 0.000010
< 0.00010 < 0.00010 < 0.00010 < 0.00010
< 0.00010 < 0.00010 < 0.00010 < 0.00010
< 0.010 < 0.010 < 0.010 0.011
< 0.010 < 0.010 0.012 0.012

354 366 401 352
0.212 0.204 0.20 0.184
2.85 2.02 2.23 1.81
7.10 7.10 14.5 < 1.0
1.45 2.98 6.51 0.94

0.00156 0.00153 0.00132 0.00224
0.00169 0.00148 0.0012 0.00228

< 0.00050 < 0.00050 < 0.00050 < 0.00050
0.00061 0.00060 0.00085 < 0.00050
< 0.0030 < 0.0030 0.0076 0.0089
0.0033 < 0.0030 0.013 0.0101
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Table C-11: Screening of Constituents Agains Chronic BC WQGs

APPENDIX C: CONCENTRATION-RESPONSE ANALYSIS

Quarter
Test Species
Sample ID
ACIDITY TO pH 8.3 (As CaCO3)-N-mg/l -
ALKALINITY, BICARBONATE (As CaCO3), lab measured.-N-mg/l -
ALKALINITY, CARBONATE (As CaCO3), lab measured.-N-mg/l -
ALKALINITY, HYDROXIDE (As CaCO3), lab measured.-N-mg/l -
ALKALINITY, TOTAL (As CaCO3), lab measured.-N-mg/l *
ALUMINUM-D-mg/l 0.05 1

ALUMINUM-T-mg/l -
ANTIMONY-D-mg/l -
ANTIMONY-T-mg/l 0.009 Working

ARSENIC-D-mg/l -
ARSENIC-T-mg/l 0.005
BARIUM-D-mg/l -
BARIUM-T-mg/l 1 Working

BERYLLIUM-D-mg/l -
BERYLLIUM-T-mg/l 0.00013 Working

BISMUTH-D-mg/l -
BISMUTH-T-mg/l -
BORON-D-mg/l -
BORON-T-mg/l 1.2
BROMIDE-D-mg/l -
CADMIUM-D-mg/l 0.00018 - 0.001 2, EVWQP Benchmark (d)

CADMIUM-T-mg/l -
CALCIUM-D-mg/l -
CALCIUM-T-mg/l -
CARBON, DISSOLVED ORGANIC-D-mg/l -
CHLORIDE-D-mg/l 150
CHROMIUM-D-mg/l -
CHROMIUM-T-mg/l 0.001 3, Working

COBALT-D-mg/l -
COBALT-T-mg/l 0.004
CONDUCTIVITY, LAB-N-us/cm -
COPPER-D-mg/l -
COPPER-T-mg/l 0.01 4

FLUORIDE-D-mg/l 1.47 - 2.31 5, Maximum

Hardness, Total or Dissolved CaCO3-N-mg/l -
IRON-D-mg/l 0.35
IRON-T-mg/l 1
LEAD-D-mg/l -
LEAD-T-mg/l 0.01 - 0.02 6

LITHIUM-D-mg/l -
LITHIUM-T-mg/l -
MAGNESIUM-D-mg/l -
MAGNESIUM-T-mg/l -
MAJOR ANION SUM-N-meq/l -
MAJOR CATION SUM-N-meq/l -
MANGANESE-D-mg/l -
MANGANESE-T-mg/l 1.23 - 2.59 7

MERCURY-D-mg/l -
MERCURY-T-mg/l 0.00002 8

MOLYBDENUM-D-mg/l -
MOLYBDENUM-T-mg/l 1
NICKEL-D-mg/l -
NICKEL-T-mg/l 0.124 - 0.15 9, Working

NITRATE NITROGEN (NO3), AS N-N-mg/l 3 - 17 10, EVWQP Benchmark (d)

NITRITE NITROGEN (NO2), AS N-N-mg/l 0.02 - 0.08 11

NITROGEN, AMMONIA (AS N)-N-mg/l 0.321 12

ORTHO-PHOSPHATE-N-mg/l -
OXIDATION-REDUCTION POTENTIAL, LAB-N-mv -
pH, LAB-N-ph units 6.5 - 9
PHOSPHORUS-N-mg/l -
POTASSIUM-D-mg/l -
POTASSIUM-T-mg/l -
SELENIUM-D-ug/l -
SELENIUM-T-ug/l 19 EVWQP Benchmark (d)

SILICON-D-mg/l -
SILICON-T-mg/l -
SILVER-D-mg/l -
SILVER-T-mg/l 0.002 13

SODIUM-D-mg/l -
SODIUM-T-mg/l -
STRONTIUM-D-mg/l -
STRONTIUM-T-mg/l -
SULFATE (AS SO4)-D-mg/l 481 EVWQP Benchmark (d)

THALLIUM-D-mg/l -
THALLIUM-T-mg/l 0.0008 Working

TIN-D-mg/l -
TIN-T-mg/l -
TITANIUM-D-mg/l -
TITANIUM-T-mg/l -
TOTAL DISSOLVED SOLIDS (RESIDUE, FILTERABLE)-N-mg/l -
TOTAL KJELDAHL NITROGEN-N-mg/l -
TOTAL ORGANIC CARBON-T-mg/l -
TOTAL SUSPENDED SOLIDS, LAB-N-mg/l -
TURBIDITY, LAB-N-ntu *
URANIUM-D-mg/l -
URANIUM-T-mg/l 0.0085
VANADIUM-D-mg/l -
VANADIUM-T-mg/l -
ZINC-D-mg/l -
ZINC-T-mg/l 0.046 - 0.78 14

Chronic BC WQG - 
Freshwater Aquatic 

Life (a,b,c)
Notes

Q3 Q4 Q1 Q1
P. subcapitata P. subcapitata H. azteca H. azteca

CM_MC2 FR_FRCP1 FR_FRCP1 CM_MC2
< 1.0 < 1.0 1.38 <1
193 190 235 203
8.80 3.40 1.90 5.60
< 1.0 < 1.0 <1 <1
201 193 236 209

< 0.0030 0.0046 0.00323 <0.003
0.0053 0.0148 0.0038 0.0199

0.00019 0.00019 0.000263 0.000208
0.00025 0.00020 0.000288 0.000223
0.00019 < 0.00010 <0.0001 0.00016
0.00020 0.00018 0.000105 0.000185
0.077 0.0718 0.0833 0.0772
0.0754 0.0673 0.0838 0.0757

< 0.000020 < 0.000020 <0.0001 <0.0001
< 0.000020 < 0.000020 <0.0001 <0.0001
< 0.000050 < 0.000050 <0.00005 <0.00005
< 0.000050 < 0.000050 <0.00005 <0.00005

0.028 < 0.010 0.011 0.0253
0.029 < 0.010 0.0123 0.0268
< 0.25 < 0.25 <0.3125 <0.25

0.0000075 0.0000449 0.0000246 0.0000169
0.0000086 0.0000505 0.0000547 0.0000161

101 104 183 116
105 96.8 187 118
0.99 0.90 0.758 0.695
3.37 1.25 2.98 4.96

0.00011 < 0.00010 0.000103 0.00016
0.00018 0.00015 0.00111 0.000263
0.00026 < 0.00010 <0.0001 0.000905
0.00034 < 0.00010 <0.0001 0.000978

901 810 1450 916
< 0.00050 < 0.00050 <0.0005 0.000523
< 0.00050 < 0.00050 0.000518 <0.0005

0.12 0.19 0.18 0.125
465 453 889 493

< 0.010 < 0.010 <0.01 <0.01
< 0.010 0.027 0.0218 0.018

< 0.000050 < 0.000050 <0.00005 <0.00005
< 0.000050 < 0.000050 <0.00005 <0.00005

0.0161 0.0291 0.0587 0.0134
0.0171 0.0303 0.0599 0.0136
51.6 46.8 104 49.0
52.5 45.0 108 50.3
10.1 9.73 18.4 10.6
9.81 9.16 17.9 10.4

0.00052 0.00634 0.00726 0.00599
0.00131 0.00829 0.00917 0.00707

< 0.0000050 < 0.0000050 <0.000005 <0.000005
< 0.00000050 < 0.0000005 <0.0000005 <0.00000275

0.00112 0.00124 0.00167 0.0011
0.00117 0.00124 0.00168 0.00111
0.0119 0.00445 0.0092 0.0101
0.0127 0.00468 0.00975 0.0103
2.67 10.0 25.7 2.97

< 0.0050 < 0.0050 0.00655 0.0258
< 0.0050 < 0.0050 <0.005 0.0102
< 0.0010 < 0.0010 <0.001 0.0012

385 344 306 347
8.39 8.38 8.27 8.32

< 0.0020 < 0.0020 0.00253 0.00228
1.76 1.48 2.37 1.57
1.73 1.44 2.38 1.61
5.94 54.2 150 5.50
5.95 51.3 148 5.53
1.76 1.71 1.93 2.18
1.77 1.73 1.95 2.26

< 0.000010 < 0.000010 <0.00001 <0.00001
< 0.000010 < 0.000010 <0.00001 <0.00001

11.0 1.41 2.44 12.6
11.2 1.49 2.49 13.0

0.322 0.139 0.20 0.33
0.34 0.139 0.204 0.33
277 245 561 291

0.000017 < 0.000010 0.0000125 0.0000113
0.000014 < 0.000010 0.000015 0.0000158
< 0.00010 < 0.00010 <0.0001 <0.0001
< 0.00010 < 0.00010 <0.0001 <0.0001
< 0.010 < 0.010 0.0145 0.0105
< 0.010 < 0.010 0.0148 0.0105

644 608 1205 642
0.134 0.143 0.122 0.118
1.15 1.14 0.873 0.80
1.50 < 1.0 1.03 1.08
0.37 0.84 0.308 0.735

0.0026 0.00295 0.00625 0.00261
0.0027 0.00298 0.00633 0.00258

< 0.00050 < 0.00050 <0.0005 <0.0005
< 0.00050 < 0.00050 <0.0005 <0.0005
< 0.0030 < 0.0030 <0.003 <0.003
< 0.0030 < 0.0030 <0.003 <0.003
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Table C-11: Screening of Constituents Agains Chronic BC WQGs
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Quarter
Test Species
Sample ID
ACIDITY TO pH 8.3 (As CaCO3)-N-mg/l -
ALKALINITY, BICARBONATE (As CaCO3), lab measured.-N-mg/l -
ALKALINITY, CARBONATE (As CaCO3), lab measured.-N-mg/l -
ALKALINITY, HYDROXIDE (As CaCO3), lab measured.-N-mg/l -
ALKALINITY, TOTAL (As CaCO3), lab measured.-N-mg/l *
ALUMINUM-D-mg/l 0.05 1

ALUMINUM-T-mg/l -
ANTIMONY-D-mg/l -
ANTIMONY-T-mg/l 0.009 Working

ARSENIC-D-mg/l -
ARSENIC-T-mg/l 0.005
BARIUM-D-mg/l -
BARIUM-T-mg/l 1 Working

BERYLLIUM-D-mg/l -
BERYLLIUM-T-mg/l 0.00013 Working

BISMUTH-D-mg/l -
BISMUTH-T-mg/l -
BORON-D-mg/l -
BORON-T-mg/l 1.2
BROMIDE-D-mg/l -
CADMIUM-D-mg/l 0.00018 - 0.001 2, EVWQP Benchmark (d)

CADMIUM-T-mg/l -
CALCIUM-D-mg/l -
CALCIUM-T-mg/l -
CARBON, DISSOLVED ORGANIC-D-mg/l -
CHLORIDE-D-mg/l 150
CHROMIUM-D-mg/l -
CHROMIUM-T-mg/l 0.001 3, Working

COBALT-D-mg/l -
COBALT-T-mg/l 0.004
CONDUCTIVITY, LAB-N-us/cm -
COPPER-D-mg/l -
COPPER-T-mg/l 0.01 4

FLUORIDE-D-mg/l 1.47 - 2.31 5, Maximum

Hardness, Total or Dissolved CaCO3-N-mg/l -
IRON-D-mg/l 0.35
IRON-T-mg/l 1
LEAD-D-mg/l -
LEAD-T-mg/l 0.01 - 0.02 6

LITHIUM-D-mg/l -
LITHIUM-T-mg/l -
MAGNESIUM-D-mg/l -
MAGNESIUM-T-mg/l -
MAJOR ANION SUM-N-meq/l -
MAJOR CATION SUM-N-meq/l -
MANGANESE-D-mg/l -
MANGANESE-T-mg/l 1.23 - 2.59 7

MERCURY-D-mg/l -
MERCURY-T-mg/l 0.00002 8

MOLYBDENUM-D-mg/l -
MOLYBDENUM-T-mg/l 1
NICKEL-D-mg/l -
NICKEL-T-mg/l 0.124 - 0.15 9, Working

NITRATE NITROGEN (NO3), AS N-N-mg/l 3 - 17 10, EVWQP Benchmark (d)

NITRITE NITROGEN (NO2), AS N-N-mg/l 0.02 - 0.08 11

NITROGEN, AMMONIA (AS N)-N-mg/l 0.321 12

ORTHO-PHOSPHATE-N-mg/l -
OXIDATION-REDUCTION POTENTIAL, LAB-N-mv -
pH, LAB-N-ph units 6.5 - 9
PHOSPHORUS-N-mg/l -
POTASSIUM-D-mg/l -
POTASSIUM-T-mg/l -
SELENIUM-D-ug/l -
SELENIUM-T-ug/l 19 EVWQP Benchmark (d)

SILICON-D-mg/l -
SILICON-T-mg/l -
SILVER-D-mg/l -
SILVER-T-mg/l 0.002 13

SODIUM-D-mg/l -
SODIUM-T-mg/l -
STRONTIUM-D-mg/l -
STRONTIUM-T-mg/l -
SULFATE (AS SO4)-D-mg/l 481 EVWQP Benchmark (d)

THALLIUM-D-mg/l -
THALLIUM-T-mg/l 0.0008 Working

TIN-D-mg/l -
TIN-T-mg/l -
TITANIUM-D-mg/l -
TITANIUM-T-mg/l -
TOTAL DISSOLVED SOLIDS (RESIDUE, FILTERABLE)-N-mg/l -
TOTAL KJELDAHL NITROGEN-N-mg/l -
TOTAL ORGANIC CARBON-T-mg/l -
TOTAL SUSPENDED SOLIDS, LAB-N-mg/l -
TURBIDITY, LAB-N-ntu *
URANIUM-D-mg/l -
URANIUM-T-mg/l 0.0085
VANADIUM-D-mg/l -
VANADIUM-T-mg/l -
ZINC-D-mg/l -
ZINC-T-mg/l 0.046 - 0.78 14

Chronic BC WQG - 
Freshwater Aquatic 

Life (a,b,c)
Notes

Q2 Q2 Q2 Q3
H. azteca H. azteca H. azteca H. azteca

FR_FRCP1 GH_FR1 CM_MC2 FR_FRCP1
<1 <1 1.03 1.23
151 163 143 199
3.45 4.20 3.50 3.85
<1 <1 <1 <1
154 166 146 202

<0.003 <0.003 0.00678 <0.003
0.0699 0.0577 0.365 0.0143

0.000173 0.000148 0.000153 0.000215
0.00022 0.000183 0.000168 0.000243
<0.0001 0.000103 0.000165 <0.0001
0.000138 0.000143 0.000295 0.00011
0.0581 0.0797 0.045 0.0767
0.0594 0.0799 0.0451 0.0755

<0.00004 <0.00004 <0.00004 <0.00002
<0.00004 <0.00004 0.000044 <0.00002
<0.00005 <0.00005 <0.00005 <0.00005
0.0000513 <0.00005 <0.00005 <0.00005

<0.01 <0.01 0.0168 0.0105
<0.01 <0.01 0.0173 0.011
<0.05 <0.05 <0.05 <0.25

0.0000272 0.0000216 0.0000639 0.000021
0.000045 0.0000316 0.000104 0.0000494

74.4 79.5 69.2 106
75.3 78.9 67.6 114
1.47 1.44 1.50 0.96
0.51 0.963 1.16 1.64

0.000105 0.00011 0.000173 <0.0001
0.000238 0.000218 0.000595 0.000128
<0.0001 <0.0001 0.00209 0.00010
0.000103 <0.0001 0.00293 0.000105

569 598 537 907
<0.0005 <0.0005 <0.0005 <0.0005
0.00051 <0.0005 0.00070 <0.0005
0.209 0.185 0.104 0.205
311 332 282 501

<0.01 <0.01 <0.01 <0.01
0.0895 0.0858 0.404 0.0285

<0.00005 <0.00005 <0.00005 <0.00005
0.0000775 0.0000718 0.000239 <0.00005

0.0179 0.014 0.00898 0.0372
0.0185 0.0141 0.00925 0.0369
30.4 32.4 26.5 57.3
31.1 32.6 26.4 56.0
6.19 6.56 5.89 10.9
6.29 6.73 5.93 10.1

0.00218 0.00088 0.0114 0.00434
0.0076 0.00433 0.0248 0.00754

<0.000005 <0.000005 <0.000005 <0.000005
0.000000908 0.00000108 0.0000010 <0.0000005

0.0011 0.000989 0.000866 0.00129
0.00113 0.000985 0.000881 0.00135
0.00193 0.00162 0.0149 0.00545
0.00235 0.00174 0.0169 0.00573

8.41 7.62 1.98 12.8
0.0027 0.0027 0.00875 0.00678
0.0059 0.00503 0.024 0.00573
0.00165 0.00125 0.00225 0.00143

331 318 307 332
8.34 8.35 8.29 8.29

0.00938 0.00958 0.0202 0.00455
1.13 1.05 1.03 1.80
1.15 1.06 1.14 1.73
30.5 28.8 4.58 66.4
31.0 29.5 4.47 65.5
1.58 1.85 1.98 1.90
1.72 1.92 2.58 2.02

<0.00001 <0.00001 <0.00001 <0.00001
<0.00001 <0.00001 <0.00001 <0.00001

1.04 1.48 6.20 1.81
1.09 1.48 5.98 1.82

0.0988 0.111 0.195 0.149
0.101 0.112 0.192 0.155
119 128 134 280

<0.00001 <0.00001 0.000012 <0.00001
0.0000113 <0.00001 0.0000223 0.000010
<0.0001 <0.0001 <0.0001 <0.0001
<0.0001 <0.0001 <0.0001 <0.0001
0.0108 0.0105 0.0115 <0.01
0.011 0.011 0.0165 <0.01
377 394 366 692

0.164 0.173 0.197 0.139
1.96 1.78 1.81 1.12
5.98 4.43 13.5 1.73
0.978 1.38 6.60 0.743

0.00168 0.00163 0.00138 0.00337
0.00174 0.00161 0.00136 0.00347
<0.0005 <0.0005 <0.0005 <0.0005
0.000528 0.000525 0.000878 <0.0005
<0.003 <0.003 0.00593 <0.003
0.00308 <0.003 0.0107 <0.003
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Table C-11: Screening of Constituents Agains Chronic BC WQGs

APPENDIX C: CONCENTRATION-RESPONSE ANALYSIS

Quarter
Test Species
Sample ID
ACIDITY TO pH 8.3 (As CaCO3)-N-mg/l -
ALKALINITY, BICARBONATE (As CaCO3), lab measured.-N-mg/l -
ALKALINITY, CARBONATE (As CaCO3), lab measured.-N-mg/l -
ALKALINITY, HYDROXIDE (As CaCO3), lab measured.-N-mg/l -
ALKALINITY, TOTAL (As CaCO3), lab measured.-N-mg/l *
ALUMINUM-D-mg/l 0.05 1

ALUMINUM-T-mg/l -
ANTIMONY-D-mg/l -
ANTIMONY-T-mg/l 0.009 Working

ARSENIC-D-mg/l -
ARSENIC-T-mg/l 0.005
BARIUM-D-mg/l -
BARIUM-T-mg/l 1 Working

BERYLLIUM-D-mg/l -
BERYLLIUM-T-mg/l 0.00013 Working

BISMUTH-D-mg/l -
BISMUTH-T-mg/l -
BORON-D-mg/l -
BORON-T-mg/l 1.2
BROMIDE-D-mg/l -
CADMIUM-D-mg/l 0.00018 - 0.001 2, EVWQP Benchmark (d)

CADMIUM-T-mg/l -
CALCIUM-D-mg/l -
CALCIUM-T-mg/l -
CARBON, DISSOLVED ORGANIC-D-mg/l -
CHLORIDE-D-mg/l 150
CHROMIUM-D-mg/l -
CHROMIUM-T-mg/l 0.001 3, Working

COBALT-D-mg/l -
COBALT-T-mg/l 0.004
CONDUCTIVITY, LAB-N-us/cm -
COPPER-D-mg/l -
COPPER-T-mg/l 0.01 4

FLUORIDE-D-mg/l 1.47 - 2.31 5, Maximum

Hardness, Total or Dissolved CaCO3-N-mg/l -
IRON-D-mg/l 0.35
IRON-T-mg/l 1
LEAD-D-mg/l -
LEAD-T-mg/l 0.01 - 0.02 6

LITHIUM-D-mg/l -
LITHIUM-T-mg/l -
MAGNESIUM-D-mg/l -
MAGNESIUM-T-mg/l -
MAJOR ANION SUM-N-meq/l -
MAJOR CATION SUM-N-meq/l -
MANGANESE-D-mg/l -
MANGANESE-T-mg/l 1.23 - 2.59 7

MERCURY-D-mg/l -
MERCURY-T-mg/l 0.00002 8

MOLYBDENUM-D-mg/l -
MOLYBDENUM-T-mg/l 1
NICKEL-D-mg/l -
NICKEL-T-mg/l 0.124 - 0.15 9, Working

NITRATE NITROGEN (NO3), AS N-N-mg/l 3 - 17 10, EVWQP Benchmark (d)

NITRITE NITROGEN (NO2), AS N-N-mg/l 0.02 - 0.08 11

NITROGEN, AMMONIA (AS N)-N-mg/l 0.321 12

ORTHO-PHOSPHATE-N-mg/l -
OXIDATION-REDUCTION POTENTIAL, LAB-N-mv -
pH, LAB-N-ph units 6.5 - 9
PHOSPHORUS-N-mg/l -
POTASSIUM-D-mg/l -
POTASSIUM-T-mg/l -
SELENIUM-D-ug/l -
SELENIUM-T-ug/l 19 EVWQP Benchmark (d)

SILICON-D-mg/l -
SILICON-T-mg/l -
SILVER-D-mg/l -
SILVER-T-mg/l 0.002 13

SODIUM-D-mg/l -
SODIUM-T-mg/l -
STRONTIUM-D-mg/l -
STRONTIUM-T-mg/l -
SULFATE (AS SO4)-D-mg/l 481 EVWQP Benchmark (d)

THALLIUM-D-mg/l -
THALLIUM-T-mg/l 0.0008 Working

TIN-D-mg/l -
TIN-T-mg/l -
TITANIUM-D-mg/l -
TITANIUM-T-mg/l -
TOTAL DISSOLVED SOLIDS (RESIDUE, FILTERABLE)-N-mg/l -
TOTAL KJELDAHL NITROGEN-N-mg/l -
TOTAL ORGANIC CARBON-T-mg/l -
TOTAL SUSPENDED SOLIDS, LAB-N-mg/l -
TURBIDITY, LAB-N-ntu *
URANIUM-D-mg/l -
URANIUM-T-mg/l 0.0085
VANADIUM-D-mg/l -
VANADIUM-T-mg/l -
ZINC-D-mg/l -
ZINC-T-mg/l 0.046 - 0.78 14

Chronic BC WQG - 
Freshwater Aquatic 

Life (a,b,c)
Notes

Q3 Q4 Q3 Q2
H. azteca H. azteca P. promelas O. mykiss
GH_FR1 FR_FRCP1 CM_MC2 FR_FRCP1

<1 <1 1.02 <1
195 194 197 151
3.70 4.60 4.04 3.45
<1 <1 <1 <1
198 198 200 154

<0.003 0.00375 0.00342 <0.003
0.00698 0.0241 0.0118 0.0699

0.000131 0.000188 0.000256 0.000173
0.000154 0.000198 0.000286 0.00022
0.000104 <0.0001 0.000248 <0.0001
0.000131 0.000135 0.000256 0.000138

0.105 0.0752 0.0765 0.0581
0.105 0.0743 0.076 0.0594

<0.00002 <0.00002 <0.000036 <0.00004
<0.00002 <0.00002 <0.000036 <0.00004
<0.00005 <0.00005 <0.00009 <0.00005
<0.00005 <0.00005 <0.00009 0.0000513

<0.01 <0.01 0.0326 <0.01
0.0101 <0.01 0.0342 <0.01
<0.25 <0.25 <0.21 <0.05

0.0000155 0.0000421 0.0000102 0.0000272
0.0000187 0.0000506 0.0000124 0.000045

92.9 108 110 74.4
95.4 106 113 75.3
0.82 1.04 1.03 1.47
1.61 1.43 3.24 0.51

0.000105 <0.0001 0.00021 0.000105
0.000179 0.000153 0.000238 0.000238
<0.0001 <0.0001 0.000372 <0.0001
<0.0001 <0.0001 0.000468 0.000103

740 850 896 569
<0.0005 <0.0005 0.00062 <0.0005
<0.0005 <0.0005 <0.0009 0.00051

0.19 0.205 0.11 0.209
399 478 489 311

<0.01 <0.01 <0.018 <0.01
0.0146 0.034 0.0194 0.0895

<0.00005 <0.00005 <0.00009 <0.00005
<0.00005 <0.00005 <0.00009 0.0000775

0.0176 0.032 0.0157 0.0179
0.0188 0.033 0.0167 0.0185
40.5 50.5 52.1 30.4
41.8 50.0 53.5 31.1
8.67 10.1 10.4 6.19
8.08 9.68 10.3 6.29

0.000898 0.00681 0.000688 0.00218
0.00177 0.00868 0.00202 0.0076

<0.000005 <0.000005 <0.000005 <0.000005
<0.0000010625 <0.0000005 <0.0000005 0.000000908

0.00094 0.00131 0.00116 0.0011
0.000979 0.00134 0.00117 0.00113
0.00151 0.00494 0.0139 0.00193
0.00164 0.00523 0.0145 0.00235

10.3 12.0 2.99 8.41
0.00571 <0.005 0.00642 0.0027
<0.005 <0.005 <0.005 0.0059
0.00104 <0.001 0.00102 0.00165

331 330 324 331
8.32 8.34 8.18 8.34

0.00434 0.00313 0.0056 0.00938
1.25 1.58 1.77 1.13
1.24 1.58 1.77 1.15
39.4 59.1 6.28 30.5
39.8 57.6 6.49 31.0
2.12 1.72 1.94 1.58
2.25 1.84 2.12 1.72

<0.00001 <0.00001 <0.000018 <0.00001
<0.00001 <0.00001 <0.000018 <0.00001

1.91 1.54 11.1 1.04
1.97 1.56 11.2 1.09
0.142 0.145 0.346 0.0988
0.143 0.146 0.355 0.101
188 253 295 119

<0.00001 0.0000108 0.000023 <0.00001
<0.00001 <0.00001 0.0000222 0.0000113
<0.0001 <0.0001 <0.00018 <0.0001
<0.0001 <0.0001 <0.00018 <0.0001
<0.01 <0.01 <0.01 0.0108
<0.01 <0.01 <0.01 0.011
514 626 674 377

0.134 0.0733 0.205 0.164
1.08 1.42 1.14 1.96
<1 1.38 1.52 5.98

0.359 1.16 0.512 0.978
0.00205 0.00309 0.00274 0.00168
0.00213 0.00316 0.0028 0.00174
<0.0005 <0.0005 <0.0009 <0.0005
0.000508 <0.0005 <0.0009 0.000528
<0.003 <0.003 <0.0034 <0.003
<0.003 <0.0045 <0.0054 0.00308
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Table C-11: Screening of Constituents Agains Chronic BC WQGs

APPENDIX C: CONCENTRATION-RESPONSE ANALYSIS

Quarter
Test Species
Sample ID
ACIDITY TO pH 8.3 (As CaCO3)-N-mg/l -
ALKALINITY, BICARBONATE (As CaCO3), lab measured.-N-mg/l -
ALKALINITY, CARBONATE (As CaCO3), lab measured.-N-mg/l -
ALKALINITY, HYDROXIDE (As CaCO3), lab measured.-N-mg/l -
ALKALINITY, TOTAL (As CaCO3), lab measured.-N-mg/l *
ALUMINUM-D-mg/l 0.05 1

ALUMINUM-T-mg/l -
ANTIMONY-D-mg/l -
ANTIMONY-T-mg/l 0.009 Working

ARSENIC-D-mg/l -
ARSENIC-T-mg/l 0.005
BARIUM-D-mg/l -
BARIUM-T-mg/l 1 Working

BERYLLIUM-D-mg/l -
BERYLLIUM-T-mg/l 0.00013 Working

BISMUTH-D-mg/l -
BISMUTH-T-mg/l -
BORON-D-mg/l -
BORON-T-mg/l 1.2
BROMIDE-D-mg/l -
CADMIUM-D-mg/l 0.00018 - 0.001 2, EVWQP Benchmark (d)

CADMIUM-T-mg/l -
CALCIUM-D-mg/l -
CALCIUM-T-mg/l -
CARBON, DISSOLVED ORGANIC-D-mg/l -
CHLORIDE-D-mg/l 150
CHROMIUM-D-mg/l -
CHROMIUM-T-mg/l 0.001 3, Working

COBALT-D-mg/l -
COBALT-T-mg/l 0.004
CONDUCTIVITY, LAB-N-us/cm -
COPPER-D-mg/l -
COPPER-T-mg/l 0.01 4

FLUORIDE-D-mg/l 1.47 - 2.31 5, Maximum

Hardness, Total or Dissolved CaCO3-N-mg/l -
IRON-D-mg/l 0.35
IRON-T-mg/l 1
LEAD-D-mg/l -
LEAD-T-mg/l 0.01 - 0.02 6

LITHIUM-D-mg/l -
LITHIUM-T-mg/l -
MAGNESIUM-D-mg/l -
MAGNESIUM-T-mg/l -
MAJOR ANION SUM-N-meq/l -
MAJOR CATION SUM-N-meq/l -
MANGANESE-D-mg/l -
MANGANESE-T-mg/l 1.23 - 2.59 7

MERCURY-D-mg/l -
MERCURY-T-mg/l 0.00002 8

MOLYBDENUM-D-mg/l -
MOLYBDENUM-T-mg/l 1
NICKEL-D-mg/l -
NICKEL-T-mg/l 0.124 - 0.15 9, Working

NITRATE NITROGEN (NO3), AS N-N-mg/l 3 - 17 10, EVWQP Benchmark (d)

NITRITE NITROGEN (NO2), AS N-N-mg/l 0.02 - 0.08 11

NITROGEN, AMMONIA (AS N)-N-mg/l 0.321 12

ORTHO-PHOSPHATE-N-mg/l -
OXIDATION-REDUCTION POTENTIAL, LAB-N-mv -
pH, LAB-N-ph units 6.5 - 9
PHOSPHORUS-N-mg/l -
POTASSIUM-D-mg/l -
POTASSIUM-T-mg/l -
SELENIUM-D-ug/l -
SELENIUM-T-ug/l 19 EVWQP Benchmark (d)

SILICON-D-mg/l -
SILICON-T-mg/l -
SILVER-D-mg/l -
SILVER-T-mg/l 0.002 13

SODIUM-D-mg/l -
SODIUM-T-mg/l -
STRONTIUM-D-mg/l -
STRONTIUM-T-mg/l -
SULFATE (AS SO4)-D-mg/l 481 EVWQP Benchmark (d)

THALLIUM-D-mg/l -
THALLIUM-T-mg/l 0.0008 Working

TIN-D-mg/l -
TIN-T-mg/l -
TITANIUM-D-mg/l -
TITANIUM-T-mg/l -
TOTAL DISSOLVED SOLIDS (RESIDUE, FILTERABLE)-N-mg/l -
TOTAL KJELDAHL NITROGEN-N-mg/l -
TOTAL ORGANIC CARBON-T-mg/l -
TOTAL SUSPENDED SOLIDS, LAB-N-mg/l -
TURBIDITY, LAB-N-ntu *
URANIUM-D-mg/l -
URANIUM-T-mg/l 0.0085
VANADIUM-D-mg/l -
VANADIUM-T-mg/l -
ZINC-D-mg/l -
ZINC-T-mg/l 0.046 - 0.78 14

Chronic BC WQG - 
Freshwater Aquatic 

Life (a,b,c)
Notes

Q2 Q2 Q2 Q2
O. mykiss O. mykiss O. mykiss O. mykiss
GH_FR1 GH_ERC EV_MC2 EV_HC1

<1 1.05 1.10 <1
163 144 100 167
4.20 1.70 <1 9.10
<1 <1 <1 <1
166 145 100 176

<0.003 0.0045 0.014 0.00343
0.0577 0.228 0.405 0.0743

0.000148 <0.0001 0.000115 <0.0001
0.000183 0.000103 0.00016 0.00011
0.000103 0.00010 0.00018 0.000145
0.000143 0.00025 0.000368 0.00020
0.0797 0.048 0.057 0.0408
0.0799 0.0499 0.0621 0.042

<0.00004 <0.00004 <0.00004 <0.00004
<0.00004 <0.00004 0.0000468 <0.00004
<0.00005 <0.00005 <0.00005 <0.00005
<0.00005 <0.00005 <0.00005 <0.00005

<0.01 <0.01 <0.01 <0.01
<0.01 <0.01 <0.01 <0.01
<0.05 <0.05 <0.05 <0.05

0.0000216 0.00000823 0.0000284 0.000020
0.0000316 0.0000289 0.000082 0.0000306

79.5 51.9 40.1 70.2
78.9 52.7 40.1 71.2
1.44 1.10 2.26 1.34

0.963 0.668 1.66 0.743
0.00011 0.000215 0.00013 0.00012
0.000218 0.000665 0.00073 0.000238
<0.0001 <0.0001 <0.0001 <0.0001
<0.0001 0.000135 0.000308 <0.0001

598 327 286 545
<0.0005 <0.0005 0.00051 <0.0005
<0.0005 0.000545 0.00098 <0.0005

0.185 0.155 0.117 0.19
332 180 152 311

<0.01 <0.01 0.0115 <0.01
0.0858 0.276 0.433 0.0718

<0.00005 <0.00005 <0.00005 <0.00005
0.0000718 0.000158 0.000334 0.000063

0.014 0.0021 0.00568 0.00603
0.0141 0.00235 0.00578 0.0061
32.4 12.1 12.5 32.9
32.6 12.4 12.5 33.5
6.56 3.54 3.04 6.10
6.73 3.64 3.13 6.28

0.00088 0.000948 0.00039 0.000463
0.00433 0.0172 0.0122 0.00266

<0.000005 <0.000005 0.00000125 0.000000535
0.00000108 0.00000117 0.00000242 0.000000673
0.000989 0.000956 0.000729 0.000758
0.000985 0.000938 0.000742 0.00078
0.00162 <0.0005 0.00172 0.000863
0.00174 0.000585 0.00262 0.00101

7.62 0.314 1.01 0.764
0.0027 <0.001 0.0012 <0.001

0.00503 <0.005 <0.005 <0.005
0.00125 0.00105 0.0106 0.00478

318 356 339 330
8.35 8.29 8.20 8.39

0.00958 0.0208 0.0421 0.0084
1.05 0.372 0.557 0.798
1.06 0.474 0.677 0.851
28.8 1.60 4.24 30.1
29.5 1.56 4.10 29.7
1.85 1.76 1.92 1.82
1.92 2.18 2.59 1.96

<0.00001 <0.00001 <0.00001 <0.00001
<0.00001 <0.00001 0.0000148 <0.00001

1.48 0.895 1.83 1.23
1.48 0.891 1.76 1.28

0.111 0.209 0.0907 0.0965
0.112 0.202 0.0916 0.0986
128 29.3 43.8 120

<0.00001 <0.00001 <0.00001 <0.00001
<0.00001 0.000012 0.0000215 0.0000115
<0.0001 <0.0001 <0.0001 <0.0001
<0.0001 <0.0001 <0.0001 <0.0001
0.0105 <0.01 <0.01 0.011
0.011 0.0105 0.0143 0.012
394 189 173 351

0.173 0.118 0.183 0.111
1.78 1.59 3.04 1.73
4.43 16.3 22.7 3.05
1.38 3.37 8.25 1.71

0.00163 0.00083 0.000581 0.00194
0.00161 0.000816 0.000597 0.00199
<0.0005 <0.0005 <0.0005 <0.0005
0.000525 0.00105 0.00177 0.000568
<0.003 <0.003 <0.003 <0.003
<0.003 0.0032 0.00463 <0.003
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Table C-11: Screening of Constituents Agains Chronic BC WQGs

APPENDIX C: CONCENTRATION-RESPONSE ANALYSIS

Quarter
Test Species
Sample ID
ACIDITY TO pH 8.3 (As CaCO3)-N-mg/l -
ALKALINITY, BICARBONATE (As CaCO3), lab measured.-N-mg/l -
ALKALINITY, CARBONATE (As CaCO3), lab measured.-N-mg/l -
ALKALINITY, HYDROXIDE (As CaCO3), lab measured.-N-mg/l -
ALKALINITY, TOTAL (As CaCO3), lab measured.-N-mg/l *
ALUMINUM-D-mg/l 0.05 1

ALUMINUM-T-mg/l -
ANTIMONY-D-mg/l -
ANTIMONY-T-mg/l 0.009 Working

ARSENIC-D-mg/l -
ARSENIC-T-mg/l 0.005
BARIUM-D-mg/l -
BARIUM-T-mg/l 1 Working

BERYLLIUM-D-mg/l -
BERYLLIUM-T-mg/l 0.00013 Working

BISMUTH-D-mg/l -
BISMUTH-T-mg/l -
BORON-D-mg/l -
BORON-T-mg/l 1.2
BROMIDE-D-mg/l -
CADMIUM-D-mg/l 0.00018 - 0.001 2, EVWQP Benchmark (d)

CADMIUM-T-mg/l -
CALCIUM-D-mg/l -
CALCIUM-T-mg/l -
CARBON, DISSOLVED ORGANIC-D-mg/l -
CHLORIDE-D-mg/l 150
CHROMIUM-D-mg/l -
CHROMIUM-T-mg/l 0.001 3, Working

COBALT-D-mg/l -
COBALT-T-mg/l 0.004
CONDUCTIVITY, LAB-N-us/cm -
COPPER-D-mg/l -
COPPER-T-mg/l 0.01 4

FLUORIDE-D-mg/l 1.47 - 2.31 5, Maximum

Hardness, Total or Dissolved CaCO3-N-mg/l -
IRON-D-mg/l 0.35
IRON-T-mg/l 1
LEAD-D-mg/l -
LEAD-T-mg/l 0.01 - 0.02 6

LITHIUM-D-mg/l -
LITHIUM-T-mg/l -
MAGNESIUM-D-mg/l -
MAGNESIUM-T-mg/l -
MAJOR ANION SUM-N-meq/l -
MAJOR CATION SUM-N-meq/l -
MANGANESE-D-mg/l -
MANGANESE-T-mg/l 1.23 - 2.59 7

MERCURY-D-mg/l -
MERCURY-T-mg/l 0.00002 8

MOLYBDENUM-D-mg/l -
MOLYBDENUM-T-mg/l 1
NICKEL-D-mg/l -
NICKEL-T-mg/l 0.124 - 0.15 9, Working

NITRATE NITROGEN (NO3), AS N-N-mg/l 3 - 17 10, EVWQP Benchmark (d)

NITRITE NITROGEN (NO2), AS N-N-mg/l 0.02 - 0.08 11

NITROGEN, AMMONIA (AS N)-N-mg/l 0.321 12

ORTHO-PHOSPHATE-N-mg/l -
OXIDATION-REDUCTION POTENTIAL, LAB-N-mv -
pH, LAB-N-ph units 6.5 - 9
PHOSPHORUS-N-mg/l -
POTASSIUM-D-mg/l -
POTASSIUM-T-mg/l -
SELENIUM-D-ug/l -
SELENIUM-T-ug/l 19 EVWQP Benchmark (d)

SILICON-D-mg/l -
SILICON-T-mg/l -
SILVER-D-mg/l -
SILVER-T-mg/l 0.002 13

SODIUM-D-mg/l -
SODIUM-T-mg/l -
STRONTIUM-D-mg/l -
STRONTIUM-T-mg/l -
SULFATE (AS SO4)-D-mg/l 481 EVWQP Benchmark (d)

THALLIUM-D-mg/l -
THALLIUM-T-mg/l 0.0008 Working

TIN-D-mg/l -
TIN-T-mg/l -
TITANIUM-D-mg/l -
TITANIUM-T-mg/l -
TOTAL DISSOLVED SOLIDS (RESIDUE, FILTERABLE)-N-mg/l -
TOTAL KJELDAHL NITROGEN-N-mg/l -
TOTAL ORGANIC CARBON-T-mg/l -
TOTAL SUSPENDED SOLIDS, LAB-N-mg/l -
TURBIDITY, LAB-N-ntu *
URANIUM-D-mg/l -
URANIUM-T-mg/l 0.0085
VANADIUM-D-mg/l -
VANADIUM-T-mg/l -
ZINC-D-mg/l -
ZINC-T-mg/l 0.046 - 0.78 14

Chronic BC WQG - 
Freshwater Aquatic 

Life (a,b,c)
Notes

Q2 Q2 Q4 Q4
O. mykiss O. mykiss O. mykiss O. mykiss
CM_MC2 LC_LCDSSLCC FR_FRCP1 GH_FR1

1.03 <1 <1 1.21
143 155 194 191
3.50 2.70 4.60 1.95
<1 <1 <1 <1
146 157 198 192

0.00678 0.0026 0.00375 <0.003
0.365 0.0174 0.0241 0.0105

0.000153 0.000225 0.000188 0.000157
0.000168 0.000263 0.000198 0.000238
0.000165 0.00012 <0.0001 0.000105
0.000295 0.000153 0.000135 0.000138

0.045 0.0386 0.0752 0.101
0.0451 0.0397 0.0743 0.101

<0.00004 <0.00004 <0.00002 <0.00002
0.000044 <0.00004 <0.00002 <0.00002
<0.00005 <0.00005 <0.00005 <0.00005
<0.00005 <0.00005 <0.00005 <0.00005

0.0168 0.0103 <0.01 <0.01
0.0173 0.0113 <0.01 <0.01
<0.05 <0.1 <0.25 <0.25

0.0000639 0.000197 0.0000421 0.0000162
0.000104 0.000216 0.0000506 0.0000198

69.2 74.6 108 97.6
67.6 75.5 106 99.6
1.50 1.25 1.04 0.845
1.16 3.25 1.43 1.61

0.000173 0.000153 <0.0001 0.000118
0.000595 0.000188 0.000153 0.000157
0.00209 0.0000923 <0.0001 <0.0001
0.00293 0.0000948 <0.0001 <0.0001

537 562 850 758
<0.0005 0.00044 <0.0005 <0.0005
0.00070 0.000508 <0.0005 <0.0005
0.104 0.226 0.205 0.165
282 304 478 431

<0.01 <0.01 <0.01 <0.01
0.404 0.0203 0.034 0.0179

<0.00005 <0.000045 <0.00005 <0.00005
0.000239 <0.000045 <0.00005 <0.00005
0.00898 0.025 0.032 0.0175
0.00925 0.0259 0.033 0.0176

26.5 28.7 50.5 45.3
26.4 28.5 50.0 46.0
5.89 6.18 10.1 9.00
5.93 6.27 9.68 8.72

0.0114 0.00249 0.00681 0.000958
0.0248 0.00372 0.00868 0.00172

<0.000005 <0.000005 <0.000005 <0.000005
0.0000010 0.000000563 <0.0000005 <0.000001625
0.000866 0.00138 0.00131 0.00106
0.000881 0.00143 0.00134 0.00111
0.0149 0.00461 0.00494 0.00243
0.0169 0.00489 0.00523 0.0025
1.98 6.28 12.0 9.52

0.00875 0.00203 <0.005 <0.005
0.024 <0.005 <0.005 0.00538

0.00225 0.00103 <0.001 0.00113
307 347 330 353
8.29 8.27 8.34 8.27

0.0202 0.0027 0.00313 0.0114
1.03 0.966 1.58 1.27
1.14 1.01 1.58 1.32
4.58 20.9 59.1 43.4
4.47 21.4 57.6 42.2
1.98 1.87 1.72 2.09
2.58 1.94 1.84 2.15

<0.00001 <0.00001 <0.00001 <0.00001
<0.00001 <0.00001 <0.00001 <0.00001

6.20 3.74 1.54 1.99
5.98 3.89 1.56 2.10

0.195 0.133 0.145 0.145
0.192 0.138 0.146 0.148
134 120 253 212

0.000012 0.000010 0.0000108 <0.00001
0.0000223 0.0000103 <0.00001 <0.00001
<0.0001 <0.0000875 <0.0001 <0.0001
<0.0001 <0.0000875 <0.0001 <0.0001
0.0115 0.0080 <0.01 <0.01
0.0165 0.00825 <0.01 <0.01

366 362 626 553
0.197 0.173 0.0733 0.213
1.81 1.55 1.42 1.81
13.5 1.13 1.38 2.20
6.60 0.55 1.16 0.788

0.00138 0.00225 0.00309 0.00231
0.00136 0.00232 0.00316 0.00233
<0.0005 <0.0005 <0.0005 <0.0005
0.000878 <0.0005 <0.0005 <0.0005
0.00593 0.00875 <0.003 <0.003
0.0107 0.00973 <0.0045 <0.003
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Table C-11: Screening of Constituents Agains Chronic BC WQGs

APPENDIX C: CONCENTRATION-RESPONSE ANALYSIS

Quarter
Test Species
Sample ID
ACIDITY TO pH 8.3 (As CaCO3)-N-mg/l -
ALKALINITY, BICARBONATE (As CaCO3), lab measured.-N-mg/l -
ALKALINITY, CARBONATE (As CaCO3), lab measured.-N-mg/l -
ALKALINITY, HYDROXIDE (As CaCO3), lab measured.-N-mg/l -
ALKALINITY, TOTAL (As CaCO3), lab measured.-N-mg/l *
ALUMINUM-D-mg/l 0.05 1

ALUMINUM-T-mg/l -
ANTIMONY-D-mg/l -
ANTIMONY-T-mg/l 0.009 Working

ARSENIC-D-mg/l -
ARSENIC-T-mg/l 0.005
BARIUM-D-mg/l -
BARIUM-T-mg/l 1 Working

BERYLLIUM-D-mg/l -
BERYLLIUM-T-mg/l 0.00013 Working

BISMUTH-D-mg/l -
BISMUTH-T-mg/l -
BORON-D-mg/l -
BORON-T-mg/l 1.2
BROMIDE-D-mg/l -
CADMIUM-D-mg/l 0.00018 - 0.001 2, EVWQP Benchmark (d)

CADMIUM-T-mg/l -
CALCIUM-D-mg/l -
CALCIUM-T-mg/l -
CARBON, DISSOLVED ORGANIC-D-mg/l -
CHLORIDE-D-mg/l 150
CHROMIUM-D-mg/l -
CHROMIUM-T-mg/l 0.001 3, Working

COBALT-D-mg/l -
COBALT-T-mg/l 0.004
CONDUCTIVITY, LAB-N-us/cm -
COPPER-D-mg/l -
COPPER-T-mg/l 0.01 4

FLUORIDE-D-mg/l 1.47 - 2.31 5, Maximum

Hardness, Total or Dissolved CaCO3-N-mg/l -
IRON-D-mg/l 0.35
IRON-T-mg/l 1
LEAD-D-mg/l -
LEAD-T-mg/l 0.01 - 0.02 6

LITHIUM-D-mg/l -
LITHIUM-T-mg/l -
MAGNESIUM-D-mg/l -
MAGNESIUM-T-mg/l -
MAJOR ANION SUM-N-meq/l -
MAJOR CATION SUM-N-meq/l -
MANGANESE-D-mg/l -
MANGANESE-T-mg/l 1.23 - 2.59 7

MERCURY-D-mg/l -
MERCURY-T-mg/l 0.00002 8

MOLYBDENUM-D-mg/l -
MOLYBDENUM-T-mg/l 1
NICKEL-D-mg/l -
NICKEL-T-mg/l 0.124 - 0.15 9, Working

NITRATE NITROGEN (NO3), AS N-N-mg/l 3 - 17 10, EVWQP Benchmark (d)

NITRITE NITROGEN (NO2), AS N-N-mg/l 0.02 - 0.08 11

NITROGEN, AMMONIA (AS N)-N-mg/l 0.321 12

ORTHO-PHOSPHATE-N-mg/l -
OXIDATION-REDUCTION POTENTIAL, LAB-N-mv -
pH, LAB-N-ph units 6.5 - 9
PHOSPHORUS-N-mg/l -
POTASSIUM-D-mg/l -
POTASSIUM-T-mg/l -
SELENIUM-D-ug/l -
SELENIUM-T-ug/l 19 EVWQP Benchmark (d)

SILICON-D-mg/l -
SILICON-T-mg/l -
SILVER-D-mg/l -
SILVER-T-mg/l 0.002 13

SODIUM-D-mg/l -
SODIUM-T-mg/l -
STRONTIUM-D-mg/l -
STRONTIUM-T-mg/l -
SULFATE (AS SO4)-D-mg/l 481 EVWQP Benchmark (d)

THALLIUM-D-mg/l -
THALLIUM-T-mg/l 0.0008 Working

TIN-D-mg/l -
TIN-T-mg/l -
TITANIUM-D-mg/l -
TITANIUM-T-mg/l -
TOTAL DISSOLVED SOLIDS (RESIDUE, FILTERABLE)-N-mg/l -
TOTAL KJELDAHL NITROGEN-N-mg/l -
TOTAL ORGANIC CARBON-T-mg/l -
TOTAL SUSPENDED SOLIDS, LAB-N-mg/l -
TURBIDITY, LAB-N-ntu *
URANIUM-D-mg/l -
URANIUM-T-mg/l 0.0085
VANADIUM-D-mg/l -
VANADIUM-T-mg/l -
ZINC-D-mg/l -
ZINC-T-mg/l 0.046 - 0.78 14

Chronic BC WQG - 
Freshwater Aquatic 

Life (a,b,c)
Notes

Q4 Q4 Q4 Q4
O. mykiss O. mykiss O. mykiss O. mykiss
GH_ERC EV_HC1 CM_MC2 LC_LCDSSLCC

1.10 <1 <1 1.10
151 189 178 181
1.05 5.25 1.90 2.65
<1 <1 <1 <1
151 195 179 184

<0.003 0.00363 0.00553 <0.003
0.0129 0.0369 0.0879 0.0303

<0.0001 <0.0001 0.000135 0.00022
<0.0001 0.00010 0.000155 0.00027
<0.0001 0.000148 0.000173 <0.0001
0.000138 0.00018 0.000228 0.000185
0.0546 0.0566 0.0543 0.0607
0.054 0.0556 0.0563 0.0624

<0.00002 <0.00002 <0.00002 <0.00002
<0.00002 <0.00002 <0.00002 <0.00002
<0.00005 <0.00005 <0.00005 <0.00005
<0.00005 <0.00005 <0.00005 <0.00005

<0.01 <0.01 0.0193 0.0103
<0.01 <0.01 0.0205 0.0105
<0.05 <0.2 <0.1 <0.25

0.00000573 0.0000156 0.0000266 0.000148
0.00000683 0.0000202 0.0000351 0.00016

51.4 81.9 83.6 95.5
51.8 82.2 84.9 94.9
0.535 1.20 1.63 0.803
0.453 1.18 2.00 6.50

0.000225 0.000145 0.000158 0.000115
0.000298 0.000183 0.000333 0.000205
<0.0001 <0.0001 0.000763 <0.0001
<0.0001 <0.0001 0.00099 <0.0001

324 661 669 742
<0.0005 <0.0005 <0.0005 <0.0005
0.00051 <0.0005 <0.0005 <0.0005
0.163 0.206 0.11 0.245
178 381 358 395

<0.01 <0.01 <0.01 <0.01
0.0175 0.0355 0.0765 0.0288

<0.00005 <0.00005 <0.00005 <0.00005
<0.00005 <0.00005 0.0000663 0.000052

0.0026 0.00753 0.0108 0.0328
0.00265 0.00753 0.0111 0.0324

12.1 42.8 36.2 38.1
12.3 42.5 36.8 39.0
3.73 7.80 7.86 8.61
3.61 7.70 7.51 8.15

0.000353 0.00154 0.00727 0.00185
0.00156 0.00248 0.0112 0.00332

<0.000005 <0.0000005 <0.000005 <0.000005
<0.000001625 0.000000618 0.000000783 0.000000535

0.00101 0.000912 0.000893 0.00155
0.00103 0.000933 0.000926 0.00161
<0.0005 0.000753 0.00983 0.0044
0.00059 0.00082 0.0105 0.00454
0.293 1.00 2.22 9.92

<0.001 <0.004 0.00795 <0.005
<0.005 <0.005 0.00565 <0.005
0.00118 0.0045 0.00133 0.00145

372 318 296 330
8.22 8.35 8.30 8.30

0.00298 0.00643 0.0053 0.0049
0.388 0.914 1.28 1.18
0.41 0.926 1.31 1.23
1.36 32.7 5.67 28.1
1.41 32.3 5.78 27.7
1.78 2.02 2.13 2.05
1.86 2.19 2.35 2.19

<0.00001 <0.00001 <0.00001 <0.00001
<0.00001 <0.00001 <0.00001 <0.00001

0.844 1.68 7.51 5.18
0.877 1.68 7.68 5.33
0.233 0.126 0.235 0.186
0.235 0.128 0.24 0.187
32.3 182 195 194

<0.00001 <0.00001 0.000011 0.000010
<0.00001 0.000010 0.0000153 0.0000118
<0.0001 <0.0001 <0.0001 <0.0001
<0.0001 <0.0001 <0.0001 <0.0001
<0.01 <0.01 <0.01 <0.01
<0.01 <0.01 <0.01 <0.01
202 478 482 525

<0.05 0.109 0.129 0.111
0.688 1.38 1.88 0.89
1.68 1.35 4.20 1.28
0.548 1.24 2.23 1.09

0.000838 0.00256 0.0018 0.00327
0.000837 0.00259 0.00185 0.00329
<0.0005 <0.0005 <0.0005 <0.0005
<0.0005 <0.0005 <0.0005 0.000563
<0.003 <0.003 0.00315 0.00603
<0.003 <0.003 0.00395 0.00795
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Notes

c. If minimum predicted hardness was less than the hardness for which the water quality guideline applies, then the maximum hardness for which the water quality guideline app
d. Teck (Teck Coal Limited). 2014. Elk Valley Water Quality Plan. Submitted to the British Columbia Ministry of Environment, July 22, 2014.  Approved on November 18, 2014.  
For guidelines dependent on other parameters (e.g., hardness), sample-specific parameters were used unless specified otherwise.

Water Quality Guidelines
1. pH-dependent guideline: WQG (mg/L) = EXP(1.6-3.327*(pH)+0.402*(pH)^2) when pH <6.5, 0.05 when pH ≥6.5.
2. Lowest level 1 benchmark from the EVWQP: Benchmark (mg/L) = (10^((0.83)*(LOG(hardness))-2.53))/1000
3. BC WQG for chromium VI (0.001 mg/L) was selected for screening because it's lower than the BC WQG for chromium III (0.0089 mg/L).
4. Hardness-dependent guideline: WQG (mg/L) = (0.04*hardness)/1000 when hardness >50 mg/L, 0.002 when hardness ≤50 mg/L. applies to water hardnesses (mg/L CaCO3) b
5. Hardness-dependent guideline: WQG (mg/L) = (-51.73+92.57*LOG(hardness))*0.01 when hardness >10 mg/L, 0.4 when hardness ≤10 mg/L.
6. Hardness-dependent guideline: WQG (mg/L) = (3.31 + EXP(1.273*LN(hardness) - 4.704))/1000. applies to water hardnesses (mg/L CaCO3) between 8 – 360 mg/L.
7. Hardness-dependent guideline: WQG (mg/L) = 0.0044*hardness + 0.605. applies to water hardnesses (mg/L CaCO3) between 37 – 450 mg/L.
8. Assumes 0.5% methylmercury.
9. Hardness-dependent guideline: WQG (mg/L) = 0.025 when hardness ≤60 mg/L, EXP(0.76[ln(hardness)]+1.06)/1000 when hardness 60 - 180 mg/L, 0.15 mg/L for hardness >1
10. Lowest level 1 benchmark from the EVWQP: Benchmark (mg/L) = 10^((1.0003)*(LOG(hardness))-1.82)
11. Chloride-dependent guideline: WQG (mg/L) = 0.02 when Cl <2 mg/L, 0.04 when Cl 2 - 4 mg/L, 0.06 when Cl 4 - 6 mg/L, 0.08 when Cl 6 to 8 mg/L, 0.10 when Cl 8 - 10 mg/L,
12. pH and temperature-dependent guideline: maximum pH of 8.4 and maximum temperature of 20 C used.
13. Hardness-dependent guideline: WQG (mg/L) = 0.0015 when hardness >100 mg/L CaCO3, 0.00005 when hardness ≤100 mg/L CaCO3.
14. Hardness-dependent guideline: WQG (mg/L) = (7.5+0.75*(hardness-90))/1000 when hardness >90, 0.0075 when hardness ≤90.

Screening:
Shaded cells indicate value greater than the chronic BC WQG.

BC = British Columbia; WQG = Water Quality Guideline; EVWQP = Elk Valley Water Quality Plan; TDS = total dissolved solids; - = no water quality guideline; mg/l = milligrams 
fraction; D = dissolved fraction; EVWQP benchmark = lowest level 1 benchmark from the EVWQP; Working = working water quality guideline; Maximum = maximum water quali

a. BC MOE (British Columbia Ministry of Environment). 2016. British Columbia Approved Water Quality Guidelines: Aquatic Life. Summary Report. Accessed 27 February 2017 
http://www2.gov.bc.ca/assets/gov/environment/air-land-water/water/waterquality/wqgs-wqos/approved-wqgs/final_approved_wqg_summary_march_2016.pdf.

b. BC MOE. 2015. Working Water Quality Guidelines for British Columbia (2015). Accessed 27 February 2017 from http://www2.gov.bc.ca/assets/gov/environment/air-land-
water/water/waterquality/wqgs-wqos/bc_env_working_water_quality_guidelines.pdf.
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