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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 chronic toxicity studies undertaken in 2015 for Teck’s coal mining operations in the Elk Valley. 

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 
November 14, 2014 letter from the British Columbia Ministry of Environment (BC MOE) approving the study design 
for the Regional Aquatic Effects Monitoring Program (the RAEMP approval letter). Chronic toxicity requirements 
specified in these documents are summarized in Appendix A. 

The chronic toxicity testing program has been organized into three subprograms, reflecting the underlying 
objectives of Permit and RAEMP approval letter requirements: 

 Quarterly and Semi-Annual Testing. This subprogram, depicted in blue in Figure 1-1, includes ongoing 
Permit requirements for periodic testing of water samples at compliance points in the Elk Valley. Relative to 
other subprograms, these tests are the most prescriptive in terms of protocols, frequency, and sampling 
locations. This subprogram addresses Permit requirements in Section 9.8(ii). 

 Westslope Cutthroat Trout Gamete Study and Sublethal Toxicity Study Using Site Performance 
Objectives Mixtures. This subprogram, depicted in green in Figure 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 entail 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 has been included in this subprogram because the WCT gamete test is being 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). 

 Nitrate and Sulphate Toxicity Studies. This subprogram, depicted in purple in Figure 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. As shown on Figure 1-1, the 2015 testing for this subprogram was an amphibian 
pilot study. The 2015 pilot study was initiated to inform proper design and implementation of a 2016 amphibian 
test design by developing methods for culturing leopard frogs in the laboratory and conducting preliminary 
range-finding tests. 
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Figure 1-1: Overview of Elk Valley Chronic Toxicity Testing Program 
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1.2 Objectives 
The purpose of this interpretive report is to assemble results from 2015 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. 

1.3 Report Organization 
The remaining sections of this report present the methods, results, and interpretation of each testing program as 
follows: 

 Section 2 – Quarterly and Semi-Annual Testing. 

 Section 3 – SPO Mixture Testing. 

 Section 4 – WCT Gamete Study. 

 Section 5 – Amphibian Pilot Study. 
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2.0 QUARTERLY AND SEMI-ANNUAL TESTING 
2.1 Overview 
The quarterly and annual toxicity testing program addresses Permit requirements in Section 9.8(ii). This section 
provides an overview of the 2015 program, including methods (Section 2.2), results (Section 2.3), summary of 
findings (Section 2.4), uncertainty (Section 2.5), and recommendations (Section 2.6). 

2.2 Methods 
2.2.1 Field 
Teck personnel collected water samples from reference locations upstream of mining and test sites downstream 
of mining, as shown in Table 1. Water samples were submitted to Nautilus Environmental (Nautilus; Burnaby, BC 
and Calgary, AB) for toxicity testing (Section 2.2.2) 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 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 

Fording River 
Reference FR_UFR1 E216777 

Test Site 
FR_FRCP1 E300071 

GH_FR1 200378 

Elk River 
Reference GH_ER2 200389 
Test Site GH_ERC E300090 

Michel Creek 
Test Site 

CM_MC2 E258937 
EV_MC2 E300091 

Harmer Creek EV_HC1 E102682 
Line Creek LC_LCDSSLCC E297110 

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

2.2.2 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. 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. 

Quarterly (Ceriodaphnia dubia and Pseudokirchneriella subcaptiata) and semi-annual (Oncorhynchus mykiss) 
chronic toxicity tests were conducted using water collected from all locations listed in Table 1, except for the 
Elk River reference site (GH_ER2) which was only tested in Q2 and Q4, per Permit requirements. Quarterly toxicity 
tests with Hyalella azteca and Pimephales promelas were conducted 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. 
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Table 2: Summary of Quarterly and Semi-Annual Toxicity Testing 
Test Species Test Duration 

[days] Endpoint(s) Test Protocol Frequency of 
Testing 

Ceriodaphnia dubia 7 Survival and reproduction Environment Canada (2007a) Quarterly 

Pseudokirchneriella subcapitata 3 Cell yield 
(growth inhibition) Environment Canada (2007b) Quarterly 

Oncorhynchus mykiss 30 

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

Environment Canada (1998)  Semi-annual 

Hyalella azteca 28 Survival and growth Modified from US EPA (2000), as 
described in Norberg-King et al. (2014) Quarterly 

Pimephales promelas 28 
Survival, hatch, length, 
biomass, normal 
development 

US EPA (1996) and ASTM (2013) Quarterly 

(a) Permit 107517 also includes hatching as an endpoint. 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 (Appendix B). 

2.2.3 Data Analysis 
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. 

Evaluation of Control and Reference Performance 
Test organism responses in laboratory control water, Elk River reference water, and Fording River reference water 
were plotted. Responses in Fording and Elk River reference waters were pooled to calculate the mean and 
variability in responses (± 2 standard deviations) in 2015 reference water tests. This information was used as 
context for interpreting results at test sites. Plots were used to evaluate seasonal trends in test organism 
performance in control and reference waters, and to compare performance in laboratory control and reference 
waters. 

Evaluation of Test Results 
The results of each test were evaluated relative 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.1 

                                                      
1 Q2 and Q4 C. dubia and P. subcapitata tests in LC_LCDSSLCC water were reported under a separate program, and CETIS significance 
tests were not conducted. 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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If a statistical difference was identified between a test site and either reference for a given endpoint, then all 
replicate results for that endpoint in all tests were plotted. Endpoints that showed no statistically significant 
difference from either reference in any test were not plotted. The pooled mean and variability in reference 
responses (± 2 standard deviations) was 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. 

Test results were interpreted as follows: 

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

 Tests with mean results significantly lower than reference but individual replicate results within the normal 
variability of test performance in reference waters (i.e., within 2 standard deviations of the pooled reference 
mean) were considered to represent a possible adverse response, with elevated uncertainty. There is 
uncertainty as to whether the result represents an adverse response to the test water or simply normal 
variability in test organism performance. For example, statistically significant effects in some cases appeared 
to be the result of unusually low variability (assessed qualitatively, relative to variability observed in other 
quarterly tests) in the paired reference water test, leading to a small difference in test organism performance 
being identified as statistically significant. 

 Tests with mean results significantly lower than reference and individual replicate results outside the normal 
variability of test performance in reference waters (i.e., more than 2 standard deviations lower than the pooled 
reference mean) were considered to represent a likely adverse response to the test water. 

Concentration-Response Analysis 
A concentration-response analysis was conducted to examine potential causes of adverse responses observed in 
quarterly and semi-annual tests. This 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. 
This analysis included all quarterly and semi-annual test results for reference locations and test sites. 

Effects data were paired with matching water chemistry data for this analysis. 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 samples 
collected over the duration of the test that were submitted for chemical analysis. 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 site-specific or published toxicity data; and 

 graphical 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 with a chronic British Columbia Water Quality 
Guideline (BC WQG) for the total fraction (e.g., copper) or with no chronic BC WQG (e.g., lithium). Dissolved 
concentrations were used for metals with a chronic BC WQG for the dissolved fraction (e.g., cadmium). Parameters 
with significant correlations (α = 0.05) were carried forward to the second step. 

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 third step. 

Graphical analysis was conducted for cadmium, selenium, nitrate, sulphate, and all parameters that had 
statistically significant correlations and that either were greater than a chronic BC WQG or did not have a chronic 
BC WQG (i.e., met the first two conditions). For parameters without 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. Tests with statistically significant 
responses were plotted using distinct symbols. 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 Results 
2.3.1 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 
Environment Canada protocols. 

 Tests met all control acceptability criteria2. 

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

 There were no deviations from the test methodologies. 

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

                                                      
2 In Q2, tests using H. azteca that were initiated with samples collected on July 21 and 22, 2015, were terminated prior to completion 
because the control exposures associated with these tests failed to meet performance criteria. Subsequently, these tests were restarted 
using the samples collected on August 5, 2015, and the results of the second test were reported. Control acceptability criteria were met in 
the second test.  
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2.3.2 Evaluation of Organism Performance 
This section provides an overview of organism performance in reference and laboratory control water. The mean 
response in reference waters tested in 2015 (± 2 standard deviations) was used as context for interpreting test 
results in site waters (Section 2.3.3). 

Ceriodaphnia dubia 
Survival was 100% in all tests conducted with reference and laboratory control water, except one laboratory control 
replicate in Q1 (0%) and one laboratory control replicate in Q4 (0%). Figure 2-1 shows C. dubia reproduction in 
reference and control waters for quarterly tests in 2015. Reproduction was higher in Q1 compared to other 
quarters, but reproduction was similar in reference and control waters in all quarters. The mean number of 
neonates per individual in pooled Fording and Elk River reference tests (± 2 standard deviations) was 23 ± 11. 

Figure 2-1: Individual replicate results for C. dubia reproduction in Elk River reference (n =20), Fording River reference 
(n = 60), and laboratory control (n = 60) water. 

 
Note: Lines are mean of Elk and Fording River references (solid blue line) plus or minus two standard deviations (± 2 SD) (dashed blue 

lines). 

Pseudokirchneriella subcapitata 
Cell yield in reference and control waters tested in 2015 (Q1 to Q4) is presented on Figure 2-2. Algal cell yield was 
significantly higher in Elk and Fording River reference waters relative to laboratory control water. This is a common 
response, consistent with higher nutrient concentrations and higher ionic strength in natural waters such as the 
Fording and Elk rivers compared to standard laboratory control water. It should be noted that these tests are 
designed and employed to evaluate toxicity, not enrichment effects. 
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Cell yield in Fording River reference tests was significantly lower in Q1 compared to other quarters. In the Elk River 
reference tests, cell yield was significantly lower in Q2 compared to Q4. When Elk River and Fording River 
references were tested in the same quarter, cell yield significantly differed between reference waters. Comparing 
Fording River and Elk River reference waters, in Q2, cell yield was significantly higher in Fording River reference, 
and in Q4 cell yield was significantly higher in Elk River reference (Appendix B). Mean cell yield in pooled reference 
tests (± 2 standard deviations) was 116 ± 24 times 104 cells per millilitre (x104 cells/mL). 

Figure 2-2: Individual replicate results for P. subcapitata cell yield in Elk River reference (n =16), Fording River reference 
(n 48), and laboratory control (n = 48) water. 

 
Note: Lines are mean of Elk and Fording River references (solid blue line) plus or minus two standard deviations (± 2 SD) (dashed blue 

lines). 

Hyalella azteca 
Survival was ≥ 80% in all tests conducted with Fording River reference water and laboratory control water, except 
for two Fording River reference replicates in Q1 that had survival of 30% and 70% (Figure 2-3). Mean survival in 
the Fording River reference water (± 2 standard deviations) was 89 ± 34%. Dry weight was variable across 
quarters in 2015, but was generally similar in Fording River reference and laboratory control waters (Figure 2-4). 
Mean dry weight in Fording River reference water (± 2 standard deviations) was 0.78 ± 0.4 milligrams (mg). 
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Figure 2-3: Individual replicate results for H. azteca survival in Fording River reference (n = 20) and laboratory control (n 20) 
waters tested in 2015. 

 
Note: Lines are mean of Fording River reference (solid blue line) plus or minus two standard deviations (± 2 SD) (dashed blue lines; note 

maximum 100% survival). 

Figure 2-4: Individual replicate results for H. azteca dry weight in Fording River reference (n = 20) and laboratory control 
(n = 20) waters tested in 2015. 

 
Note: Lines are mean of Fording River reference (solid blue line) plus or minus two standard deviations (± 2 SD) (dashed blue lines). 
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Oncorhynchus mykiss 
Survival, (Figure 2-5), viability (Figure 2-6), length (Figure 2-7), and wet weight (Figure 2-8) were similar in 
reference and control waters in Q2 and Q4, except for Q2 survival and viability in the Elk River reference, which 
was lower and more variable than the other tests. As shown in these figures, responses were more variable in Q2 
relative to Q4. Wet weight was lower in Q4 relative to Q2 in reference and control waters; however, length was 
consistent in both quarters. The mean response in Elk River and Fording River references (± 2 standard 
deviations) was 75 ± 33% for survival, 74 ± 34% for viability, 18.5 ± 1.7 mm for length, and 87.3 ± 17 mg for wet 
weight. 

Figure 2-5: Individual replicate results for O. mykiss survival in Fording River reference (n = 8), Elk River reference (n = 8), 
and laboratory control (n = 40) waters tested in 2015. 

 
Note: Lines are mean of Elk and Fording River references (solid blue line) plus or minus two standard deviations (± 2 SD) (dashed blue 

lines; note maximum 100% survival). 
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Figure 2-6: Individual replicate results for O. mykiss viability in Fording River reference (n = 8), Elk River reference (n = 8), 
and laboratory control (n = 40) waters tested in 2015. 

 
Note: Lines are mean of Elk and Fording River references (solid blue line) plus or minus two standard deviations (± 2 SD) (dashed blue 

lines; note maximum 100% viability). 

Figure 2-7: Individual replicate results for O. mykiss length in Fording River reference (n = 8), Elk River reference (n = 8), and 
laboratory control (n = 40) waters tested in 2015. 

 
Note: Lines are mean of Elk and Fording River references (solid blue line) plus or minus two standard deviations (± 2 SD) (dashed blue 

lines). 
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Figure 2-8: Individual replicate results for O. mykiss weight in Fording River reference (n = 8), Elk River reference (n = 8), 
and laboratory control (n = 40) waters tested in 2015. 

 
Note: Lines are mean of Elk and Fording River references (solid blue line) plus or minus two standard deviations (± 2 SD) (dashed blue 

lines). 
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reference. 
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Figure 2-9: Individual replicate results for P. promelas survival in Fording River reference (n = 16) and laboratory control 
(n = 16) water. 

 
Note: Lines are mean of Fording River reference (solid blue line) plus or minus two standard deviations (± 2 SD) (dashed blue lines; note 

minimum 0% and maximum 100% survival). 

Figure 2-10: Individual replicate results for P. promelas development in Fording River reference (n = 16) and laboratory 
control (n = 16) water. 

 
Note: Lines are mean of Fording River reference (solid blue line) plus or minus two standard deviations (± 2 SD) (dashed blue lines; note 

minimum 0% and maximum 100% normal development). 
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Figure 2-11: Individual replicate results for P. promelas biomass in Fording River reference (n = 16) and laboratory control 
(n = 16) water. 

 
Note: Lines are mean of Fording River reference (solid blue line) plus or minus two standard deviations (± 2 SD) (dashed blue lines; note 

minimum 0 mg biomass). 

Figure 2-12: Individual replicate results for P. promelas length in Fording River reference (n = 13) and laboratory control 
(n 16) water. 

 
Note: Lines are mean of Fording River reference (solid blue line) plus or minus two standard deviations (± 2 SD) (dashed blue lines). 
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The observation of reduced survival in some Fording River reference water replicates is consistent with results 
summarized in the memo Update of Toxicity Identification Evaluation Efforts for Fathead Minnow Tests 
(Appendix C). In that memo, Nautilus summarized results showing that toxicity tests in water collected from the 
Elk Valley (including Fording River reference water) showed effects to survival that were consistently different than 
survival of test organisms in the laboratory control water, and that samples collected from sites downstream of 
mine operations did not consistently show effects greater than upstream reference sites. Nautilus conducted a 
toxicity identification evaluation (TIE) that determined that these results could be attributed to fungi or other 
microbes in the test. Such effects have been termed sporadic mortality phenomenon3. The TIE test design was 
consistent with the 28-day test method with this species, with the exception that the duration was limited to 14 days 
because no adverse effects on survival had been observed after day 14 of the test. 

In the TIE, site water was treated using filtration, chlorine, ultraviolet sterilization, or copper. Each of these 
treatments would be expected to curtail growth of microbes in the sample. Because toxicity was reduced using all 
four treatment methods, Nautilus concluded that is highly likely that adverse effects observed in the P. promelas 
quarterly tests have been caused by microbiological components of the samples, rather than by chemical 
toxicants. This conclusion was supported by the fact that adverse effects were observed in samples collected 
upstream and downstream of mine operations, and that responses in the P. promelas test due to sensitivity to 
microbes have been documented elsewhere. 

Based on the conclusions of the TIE, quarterly toxicity test results showing a significant reduction in survival or 
biomass (note that biomass endpoint incorporates both survival and growth) were considered to be a result of 
sporadic mortality phenomenon (i.e., adverse effects caused by microbes). Although the P. promelas test results 
are reported in Section 2.3.3, survival and biomass endpoints were not considered in the concentration-response 
analysis. 

2.3.3 Test Results 
Results of the quarterly and semi-annual toxicity tests are presented in Table 3. A summary of results is provided 
below for each test species. 

Ceriodaphnia dubia 
There was no evidence of adverse effects on C. dubia survival in any test (Table 3). 

Reproduction was significantly reduced relative to the Fording River or Elk River references in two FR_FRCP1 
tests (Q1 and Q4), two CM_MC2 tests (Q2 and Q4), and one LC_LCDSSLCC test (Q2) (Figure 2-13). In the 
LC_LCDSSLCC test, reproduction was significantly lower than both paired reference tests, but was within two 
standard deviations of the pooled reference mean. It is uncertain whether this result indicates an adverse response 
or normal variability in test organism performance. In the FR_FRCP1 and CM_MC2 tests, responses in one or 
more (but not all) replicates in these tests were lower than the normal variability observed in the Fording River and 
Elk River reference tests in 2015 (Figure 2-13), and therefore may have indicated adverse responses to the test 
water. 

The concentration-response analysis for C. dubia reproduction is presented in Section 2.3.4. 

                                                      
3 Effects are associated with mortalities that generally occur beginning on day 4 of the 7-day test with this species; this age is equivalent to 
day 6 of the 28-day test, which starts with an earlier life-stage (Appendix C). Effects associated with this phenomenon are generally 
associated with a high degree of between-replicate variability, as has been observed in tests with samples from the Elk Valley. 
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Figure 2-13: Individual replicate results for C. dubia reproduction in reference (Ref) and test site waters. 

 
Note: Lines are mean of Elk and Fording River references (solid grey line) plus or minus two standard deviations (± 2 SD) (dashed grey 

lines). Filled symbols represent tests with mean response significantly lower than one or both references tested that quarter 
(Table 3). 
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Table 3: Results of Quarterly and Semi-Annual Toxicity Tests(a) 

Quarter Location 
C. dubia P. subcapitata H. azteca P. promelas 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 control 100 23 + 3.9 108.3 + 6.1 72 + 25.9 0.76 + 0.23 96.7 + 3.8 73.3 + 16.3 10.7 + 0.4 19.6 + 1.2 100 + 0 

- 

FR_FRCP1 90 10.5 + 4 64 + 8.9 94 + 5.5 0.76 + 0.05 96.7 + 3.8 70 + 20.7 10.7 + 1.2 19.2 + 1.3 98.1 + 3.8 
CM_MC2 100 19.5 + 3.1 101 + 11.9 94 + 5.5 0.68 + 0.21 100 + 0 80 + 14.4 10.7 + 0.7 19.2 + 1.1 100 + 0 
LC_LCDSSLCC 100 21.8 + 3.1 117 + 2.2 - - 
GH_ERC 90 21.5 + 8.2 107.5 + 12.1 - - 
GH_FR1 100 22.1 + 2.4 96.5 + 5.9 98 + 4.5 0.84 + 0.1 98.3 + 3.3 58.3 + 19.9 10.2 + 1.2 20.4 + 1 100 + 0 
Fording River control 100 25.4 + 3.9 110.6 + 6.8 - - 
EV_MC2 100 26.3 + 6.5 140.8 + 19.5 - - 
Fording River control 100 31.2 + 2.7 106 + 6.8 - - 
EV_HC1 100 29.6 + 2.3 27.2 + 3.9 - - 

Q2 

Fording River control 100 20.5 + 4.1 121.8 + 5.9 100 + 0 0.97 + 0.07 93.3 + 5.4 73.3 + 12.2 4 + 0.4 12.7 + 1.2 100 + 0 77.6 + 7.6 72.6 + 11.6 18.7 + 1.4 97.7 + 4.3 
Elk River control 100 20.7 + 2.3 102.4 + 5.7 - - 53.6 + 19.5 53.6 + 19.5 18 + 0.7 91.3 + 5 
FR_FRCP1 100 20.8 + 2.3 140.3 + 8.4 96 + 5.5 0.76 + 0.11 98.3 + 3.3 31.7 + 8.4 2.4 + 0.3 14.2 + 1.1 100 + 0 73.9 + 14.9 72.3 + 16.2 20 + 0.1 106.2 + 3.8 
GH_FR1 100 22.9 + 1.7 125 + 7.4 96 + 5.5 0.83 + 0.26 96.7 + 3.8 25 + 22 1.9 + 1.3 15 + 1.8 100 + 0 75.5 + 10.5 75.5 + 10.5 18.8 + 0.7 94.7 + 3.4 
GH_ERC 100 20.1 + 4.7 131 + 6.7 - - 58 + 11.7 56.3 + 13 17.5 + 0.4 91 + 4 
EV_MC2 100 20 + 3.3 102 + 5.2 - - 86.5 + 6.1 84.8 + 8 20.3 + 0.4 100.6 + 4.4 
EV_HC1 100 21.6 + 1.3 139.8 + 13.6 - - 69.4 + 17.5 68.6 + 16 18 + 0.5 88.2 + 0.7 
CM_MC2 100 12.2 + 3 107.5 + 8.8 96 + 5.5 0.92 + 0.09 100 + 0 65 + 8.4 4.7 + 0.2 13.4 + 0.7 100 + 0 68.8 + 6.4 68.8 + 6.4 20.4 + 1.1 99 + 7.9 
LC_LCDSSLCC 100 18.1 ± 2.6 69.2 ± 5.7 - - 78.3 + 2 75 + 4.1 19.8 + 0.8 99.7 + 5.4 

Q3 

Fording River control 100 20.1 + 4.8 125.9 + 9.4 94 + 8.9 0.59 + 0.15 85 + 22 25 + 50 0.8 + 1.5 10.9 + 0 100 + 0 

- 

FR_FRCP1 100 22.5 + 7.3 126.8 + 7 86 + 20.7 0.65 + 0.08 96.7 + 3.8 13.3 + 26.7 0.6 + 1.3 12.6 + 0 100 + 0 
GH_FR1 100 21.5 + 5.1 107 + 5.8 68 + 43.2 0.51 + 0.22 98.3 + 3.3 53.3 + 14.4 3 + 0.1 12.7 + 0.6 100 + 0 
GH_ERC 100 18.9 + 3.9 129.3 + 7.2 - - 
EV_MC2 100 21.5 + 3.8 110.3 + 5.2 - - 
EV_HC1 100 23.3 + 1.8 133.8 + 5.5 - - 
CM_MC2 100 19.6 + 3.1 109.3 + 4.8 66 + 21.9 0.29 + 0.21 95 + 3.3 23.3 + 20.7 2.3 + 1.5 15.1 + 2.2 100 + 0 
LC_LCDSSLCC 100 20.2 + 3.8 101.3 + 4.3 - - 

Q4 

Fording River control 100 19.9 + 3.1 121.8 + 7.9 92 + 8.4 0.8 + 0.23 95 + 6.4 71.7 + 22.7 1.2 + 0.1 9 + 1.4 97.9 + 4 83.2 + 7.1 83.2 + 7.1 19 + 0.3 81.3 + 2.9 
Elk River control 100 19.5 + 5.5 132.1 + 4.5 - - 86.8 + 2.3 86.8 + 2.3 18.4 + 0.5 78.8 + 2.6 
FR_FRCP1 100 10.1 + 5.4 96.2 + 2.2 100 + 0 0.71 + 0.03 98.3 + 3.3 85 + 14.8 1.6 + 0.1 9.2 + 0.5 98.3 + 3.5 67.5 + 1.7 66.7 + 2.7 18.3 + 0.2 79.8 + 1 
GH_FR1 100 22.1 + 4.8 153 + 5 94 + 5.5 0.74 + 0.05 88.3 + 19.2 38.3 + 26.9 1 + 0.7 10 + 1 100 + 0 74.2 + 5 73.3 + 3.8 17.9 + 0.3 78.2 + 1.5 
GH_ERC 100 21.4 + 5.9 146.5 + 3.1 - - 71.3 + 20.4 68.8 + 20.1 18.4 + 0.4 76.1 + 0.4 
EV_MC2 100 19.7 + 4.4 136 + 4.1 - - 80.8 + 14.6 79.2 + 14 18.7 + 0.4 78 + 2 
EV_HC1 100 21.1 + 3.8 129 + 3.9 - - 76.2 + 3.5 74.5 + 2.6 18.7 + 0.3 80.1 + 0.4 
CM_MC2 100 12.3 + 3.5 115.3 + 3.5 100 + 0 0.61 + 0.06 91.7 + 10 28.3 + 22.7 1.1 + 0.3 12.5 + 2.6 100 + 0 75.9 + 3.7 75.1 + 5.2 19 + 0.6 82.1 + 1.7 
LC_LCDSSLCC 100 15.9 ± 4.9 112.0 ± 8.4 - - 81.6 + 8.3 80.8 + 8.2 18.6 + 0.7 82.2 + 3.4 

(a) Results presented as survival or mean ± standard deviation. 
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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Pseudokirchneriella subcapitata 
Cell yield was significantly reduced in 12 tests relative to either the Fording River or Elk River reference, including 
two tests in Q1 (EV_HC1, FR_FRCP1), three tests in Q2 (CM_MC2, EV_MC2, LC_LCDSSLCC), four tests in Q3 
(CM_MC2, EV_MC2, GH_FR1, LC_LCDSSLCC), and three tests in Q4 (CM_MC2, FR_FRCP1, LC_LCDSSLCC) 
(Figure 2-14). For nine of those 12 tests with statistically significant responses, evidence for adverse effects was 
equivocal: 

 In two Q2 tests (CM_MC2 and EV_MC2) and two Q4 tests (CM_MC2 and LC_LCDSSLCC), cell yield was 
significantly reduced relative to one but not both reference waters, and was within the normal range of 
responses for pooled reference tests. For these three tests, performance of organisms in the test water was 
similar to that in one of the paired reference waters and consistent with typical reference test performance in 
2015. These results likely do not indicate an adverse response to the test water. 

 In four Q3 tests (CM_MC2, EV_MC2, GH_FR1, and LC_LCDSSLC), cell yield was significantly lower than 
the paired Fording River reference test, but was within two standard deviations of the pooled reference mean 
and was comparable to Fording River reference results in Q1. These results likely do not indicate an adverse 
response to the test water. 

 In one Q4 test (FR_FRCP1), cell yield was significantly lower than both paired reference tests, but was within 
two standard deviations of the pooled reference mean (i.e., consistent with reference test responses in other 
quarters). It is uncertain whether this result indicates an adverse response or normal variability in test 
organism performance. 

In two Q1 tests (EV_HC1 and FR_FRCP1) and one Q2 test (LC_LCDSSLCC), cell yield was significantly lower 
than reference and all replicates were lower than the normal variability observed in reference waters (Figure 2-14). 
These three results likely indicate an adverse response to the test water. 

Concentration-response analysis for P. subcapitata cell yield is presented in Section 2.3.4. 
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Figure 2-14: Individual replicate results for P. subcapitata cell yield in reference (Ref) and test site waters. 

 
Note: Lines are mean of Elk and Fording River references (solid grey line) plus or minus two standard deviations (± 2 SD) (dashed grey 

lines). Filled symbols represent tests with mean response significantly lower than one or both references tested that quarter 
(Table 3). 

Hyalella azteca 
There was no evidence of adverse effects on H.azteca survival in any test, with the exception of one Q3 test 
(CM_MC2) in which mean survival was reduced due to 30% survival in a single replicate, compared to 70% to 
90% survival in the other four replicates (Figure 2-15). This inconsistency in response among replicates exposed 
to the same test water suggests that the statistically significant result may have reflected unusual conditions in a 
single test vessel, rather than an adverse response to the test water. 

Dry weight was significantly reduced compared to the Fording River reference in two tests: FR_FRCP1 (Q2) and 
CM_MC2 (Q3). As shown on Figure 2-16, dry weight in the FR_FRCP1 test was similar to the mean reference 
response in 2015 and within the normal range of responses for pooled reference tests, and the statistically 
significant result appears to reflect higher-than-average performance of the paired reference test. 

It is uncertain whether this result represents an adverse response or normal variability in test organism 
performance. Dry weight in one or more replicates in the CM_MC2 (Q3) test was lower than the normal variability 
observed in the Fording River reference tests in 2015, and therefore may have indicated adverse responses to 
the test water. 

Concentration-response analysis for H. azteca dry weight is presented in Section 2.3.4. 
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Figure 2-15: Individual replicate results for H. azteca survival in reference (Ref) and test site waters. 

 
Note: Lines are mean of Elk and Fording River references (solid grey line) plus or minus two standard deviations (± 2 SD) (dashed grey 

lines). Filled symbols represent tests with mean response significantly lower than one or both references tested that quarter (Table 3). 

Figure 2-16: Individual replicate results for H. azteca growth in reference (Ref) and test site waters. 

 
Note: Lines are mean of Elk and Fording River references (solid grey line) plus or minus two standard deviations (± 2 SD) (dashed grey 

lines). Filled symbols represent tests with mean response significantly lower than one or both references tested that quarter (Table 3). 
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Oncorhynchus mykiss 
There were no observations of unusual behaviour of O. mykiss in any test, and the survival and viability endpoints 
were similar, indicating a low rate of deformities in all samples (Appendix B). 

Survival (Figure 2-17) and viability (Figure 2-18) were significantly reduced in five tests in Q4 (FR_FRCP1, 
GH_FR1, GH_ERC, EV_HC1, and CM_MC2). However, evidence for adverse effects on survival and viability was 
equivocal in all cases. Mean responses in these test waters were similar to the mean reference response in 2015 
and all replicates were within the normal range of responses for pooled reference tests. These statistically 
significant results appear to reflect higher-than-average performance of the paired reference tests, combined with 
relatively low variability among replicates in the test waters. It is unlikely that these responses indicate an adverse 
response to the test waters. 

Length (Figure 2-19) was significantly reduced in three tests in Q4 (FR_FRCP1, GH_FR1, GH_ERC) and weight 
(Figure 2-20) was significantly reduced in one test in Q2 (EV_HC1) and one Q4 test (GH_ERC) relative to the 
Fording River reference or both references. However, all test results for length and weight were within the normal 
range of responses for pooled reference tests. It is uncertain whether these results indicate adverse responses or 
normal variability in test organism performance. 

Concentration-response analyses for O. mykiss endpoints are presented in Section 2.3.4. 

Figure 2-17: Individual replicate results for O. mykiss survival in reference (Ref) and test site waters. 

 
Note: Lines are mean of Elk and Fording River references (solid grey line) plus or minus two standard deviations (± 2 SD) (dashed grey 

lines). Filled symbols represent tests with mean response significantly lower than one or both references tested that quarter 
(Table 3). 
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Figure 2-18: Individual replicate results for O. mykiss viability in reference (Ref) and test site waters. 

 
Note: Lines are mean of Elk and Fording River references (solid grey line) plus or minus two standard deviations (± 2 SD) (dashed grey 

lines). Filled symbols represent tests with mean response significantly lower than one or both references tested that quarter 
(Table 3). 

Figure 2-19: Individual replicate results for O. mykiss length in reference (Ref) and test site waters. 

 
Note: Lines are mean of Elk and Fording River references (solid grey line) plus or minus two standard deviations (± 2 SD) (dashed grey 

lines). Filled symbols represent tests with mean response significantly lower than one or both references tested that quarter 
(Table 3). 
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Figure 2-20: Individual replicate results for O. mykiss weight in reference (Ref) and test site waters. 

 
Note: Lines are mean of Elk and Fording River references (solid grey line) plus or minus two standard deviations (± 2 SD) (dashed grey 

lines). Filled symbols represent tests with mean response significantly lower than one or both references tested that quarter 
(Table 3). 

Pimephales promelas 
There was no evidence of adverse effects on hatch, length, or normal development in any test. As discussed in 
Section 2.3.2, variable responses for P. promelas survival and biomass were shown to be caused by 
microbiological components of the samples, rather than by chemical toxicants (Appendix C). Therefore, these 
endpoints were not included in the concentration-response analysis. 

2.3.4 Concentration-Response Analysis 
Concentration-response analysis was conducted for C. dubia reproduction, P. subcapitata cell yield, H. azteca 
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to D-8. If a parameter had a significant rank-order correlation, then concentrations of that parameter in tests with 
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Ceriodaphnia dubia Reproduction 
The four Order parameters (dissolved cadmium, nitrate, sulphate, total selenium; Figure 2-21) and two parameters 
with statistically significant negative Spearman rank correlations (total silicon, total strontium; Figure 2-22) and that 
did not screen out when compared to water quality guidelines were carried through to graphical analysis 
(Table D-5). Although total beryllium and total tin had significant negative correlations, they were not included in 
graphical analysis because of low detection frequency4. 

None of the evaluated parameters exhibited a consistent concentration-response relationship across all tests 
(Figure 2-21 and 2-22). 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 D-2) and/or were 
lower than a chronic BC WQG (Table D-9). 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 (Q2): Turbidity in this test (5.8 Nephelometric Turbidity Units [NTU]) was five to ten times higher 
than in other tests from this site (Table D-1) but only slightly higher than the Q2 EV_MC2 test (4.7 NTU) that 
had non-significant results. 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 this test. 

 CM_MC2 (Q4): The strontium concentration in this test was higher than reference waters and test site waters 
with non-significant results. However, the strontium concentration in this test (0.3 mg/L) was more than an 
order of magnitude lower than the reported IC20 of 11 mg/L for C. dubia (McPherson et al. 2014), indicating 
that it is not likely contributing to toxicity. Alkalinity and sodium were also higher than test site waters with 
non-significant results, but this difference was small (less than 10%). Therefore, alkalinity and sodium 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 this test. 

 FR_FRCP1 (Q1). Concentrations of nitrate, selenium, sulphate, and uranium in this test were greater than 
chronic BC WQGs (Table D-9).5 The uranium concentration in this test (0.016 mg/L) was lower than the IC10 
of 0.073 mg/L for C. dubia (CCME 2011), indicating that it is likely not contributing to toxicity. Concentrations 
of nitrate (30 mg/L NO3-N) and sulphate (1,430 mg/L) in this test were greater than the IC20 values for nitrate 
in Fording River water (25.1 mg/L NO3-N) and sulphate in alkalinity-supplemented Fording River water 
(840 mg/L) (Golder 2013), indicating that these parameters may have contributed to the observed response 
in this test. The selenium concentration in this test (497 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. In addition to these 
parameters, lithium, titanium, 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 (0.056 mg/L) was lower than the reported IC25 of 0.32 mg/L for C. dubia 

                                                      
4 Of 34 samples, two had detected concentrations of total beryllium and four had detected concentrations of total tin (Table D-1). 
5 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 2016, pers. comm., 28 March).  
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(Kszos et al. 2003)6, indicating that it is not likely contributing to toxicity. TDS in this test (2,580 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. Parameters that may have 
contributed to the observed response in this test are nitrate, selenium sulphate, and TDS. 

 FR_FRCP1 (Q4). The lithium concentration in this test was higher than reference waters and test site waters 
with non-significant results. However, the lithium concentration in this test (0.037 mg/L) was lower than the 
reported IC25 of 0.32 mg/L for C. dubia (Kszos et al. 2003)4, indicating that it is not likely contributing to toxicity. 
Selenium, sulphate, and several parameters related to TDS (e.g., calcium, hardness) were also higher than 
test site waters with non-significant results. 7 Concentrations of selenium (76 µg/L), sulphate (327 mg/L), and 
TDS (765 mg/L) in this test were lower than effect concentrations reported for C. dubia in mixture tests in 
Fording River water (effects concentration for selenium > 139 µg/L; IC20 for sulphate = 595 mg/L; IC20 for 
TDS = 1,012 mg/L) (Golder 2013). Therefore, even considering that multiple constituents were higher than 
test site waters with non-significant results, 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 this test. 

 LC_LCDSSLCC (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 D-1). No water quality parameter 
was identified as a potential cause of the significant result in this test. 

                                                      
6 Sodium has been shown to ameliorate lithium toxicity (Kszos et al. 2003). The sodium concentration in the Q1 FR_FRCP1 test (2.1 mg/L) 
was similar to conditions in which the IC25 was derived (2.8 mg/L), making the effect concentration from Kszos et al. (2003) relevant to the 
FR_FRCP1 test.  
7 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 2016, pers. comm., 28 March). 
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Figure 2-21: Mean number of neonates 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 ○), 

and test site waters with mean results significantly lower than the paired reference (green ○; labelled with the test site and quarter). 
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Figure 2-22: Mean number of neonates and concentration of total silicon (left) and total strontium (right). 

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

and test site waters with mean results significantly lower than the paired reference (green ○; labelled with the test site and quarter). 

Pseudokirchneriella subcapitata Cell Yield 
The four Order parameters (dissolved cadmium, nitrate, sulphate, total selenium; Figure 2-23) and two parameters 
with statistically significant negative Spearman rank correlations (total bismuth, total vanadium; Figure 2-24) were 
carried through to graphical analysis (Table D-6). Parameters related to TDS (e.g., calcium, magnesium) 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 
(Figures 2-23 and 2-24). 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 D-2) and/or were 
lower than the chronic BC WQG (Table D-9). Such parameters are not expected to contribute to toxicity in these 
tests. 

 EV_HC1 (Q1) and LC_LCDSSLCC (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 D-2). No water 
quality parameter was identified as a potential cause of the significant result in this test. 
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 FR_FRCP1 (Q1). Four parameters were detected at concentrations greater than the chronic BC WQG 
(nitrate, selenium, sulphate, and uranium; Table D-9).8 The uranium concentration in this test (0.016 mg/L) 
was lower than the reported IC10 of 0.04 mg/L for P. subcapitata (CCME 2011), indicating that it is not likely 
contributing to toxicity. Nitrate is also not expected to have contributed to toxicity in this test because the test 
site concentration (30 mg/L NO3-N) was lower than the highest concentration tested in the Golder (2013) 
mixture toxicity study that reported no adverse effects (41 mg/L NO3-N). Concentrations of TDS (2,580 mg/L), 
sulphate (1,430 mg/L) and selenium (497 µg/L) in this test were higher than the range tested in the mixture 
toxicity study. Concentrations of lithium and titanium in this test were also greater (more than 20%) relative 
to reference waters and/or test site waters with non-significant results. It could not be determined whether 
one or more of these parameters may have contributed to the statistically significant response in this test. 

 CM_MC2 (Q2). Turbidity in this test was 1.5 to 40 times higher than concentrations in reference waters and/or 
test site waters with non-significant results. Total suspended solids was 1.2 to 10 times higher than 
concentrations in reference waters and/or test site waters with non-significant results. Turbidity and/or total 
suspended solids may have contributed to the statistically significant response in this test. 

 EV_MC2 (Q2). Dissolved organic carbon, total organic carbon, and turbidity in this test were higher than 
reference waters and/or test site waters with non-significant results, but this difference was small (less than 
20%). Therefore, these parameters are unlikely to be the cause of observed responses. Phosphorus, total 
Kjeldahl nitrogen, total suspended solids, and vanadium in this test were also higher than test site waters 
with non-significant results. Relative to the maximum concentration of these parameters in reference waters 
and test site waters with non-significant results, concentrations of these parameters in this test were 1.5 to 
3 times higher. It is unknown whether one or more of these parameters may have contributed to the 
statistically significant response in this test. 

 CM_MC2, EV_MC2, GH_FR1, LC_LCDSSLCC (Q3). Total Kjeldahl nitrogen was higher in the EV_MC2 test 
than test site waters with non-significant results, but this difference was small (approximately 10%). 
Therefore, total Kjeldahl nitrogen is 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. 

 CM_MC2 (Q4). The strontium concentration in this test was higher than reference waters and test site waters 
with non-significant results. However, the strontium concentration in this test (0.3 mg/L) was more than two 
orders of magnitude lower than the reported IC20 of 36 mg/L for P. subcapitata (McPherson et al. 2014), 
indicating that it is not likely contributing to toxicity. Alkalinity and sodium were also higher than test site 
waters with non-significant results, but this difference was small (less than 10%). Therefore, alkalinity and 
sodium 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 this test. 

  

                                                      
8 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 2016, pers. comm., 28 March).  
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 FR_FRCP1 (Q4). Alkalinity, calcium, conductivity, and potassium concentrations in this test were higher than 
test site waters with non-significant results, but this difference was small (less than 10%). Lithium, selenium, 
sulphate, and several parameters related to TDS (i.e., hardness, magnesium, major cation sum, major anion 
sum) were also higher than test site waters with non-significant results.9 Concentrations of selenium 
(76 µg/L), sulphate (327 mg/L), and TDS (765 mg/L) in this test were lower than the highest concentrations 
in the Golder (2013) mixture toxicity test that resulted in no significant adverse effects to P. subcapitata cell 
yield (selenium = 139 µg/L; sulphate = 931 mg/L; TDS = 1,498 mg/L). Therefore, even considering that 
multiple constituents were higher than test site waters with non-significant results, these parameters are not 
expected to contribute to toxicity in this test. The lithium concentration in this test was less than 20% higher 
than tests with non-significant results. Therefore, lithium 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. 

 LC_LCDSSLCC (Q4). Several parameters in this test had concentrations below detection but elevated 
detection limits (e.g., beryllium). The lithium concentration in this test was less than 20% higher than tests 
with non-significant results. Therefore, lithium 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. 

  

                                                      
9 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 (Teck 2016, pers. comm., 28 March).  
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Figure 2-23: Mean cell yield and concentration of dissolved cadmium (top left), nitrate (top right), sulphate (bottom left), and 
total selenium (bottom right). 

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

and test site waters with mean results significantly lower than the paired reference (green ○; labelled with the test site and quarter). 
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Figure 2-24: Mean cell yield and concentration of total bismuth (left) and total vanadium (right). 

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

and test site waters with mean results significantly lower than the paired reference (green ○; labelled with the test site and quarter). 

Hyalella azteca Growth 
The four Order parameters (dissolved cadmium, nitrate, sulphate, total selenium; Figure 2-25) and two parameters 
with statistically significant negative Spearman rank correlations (total strontium and TDS; Figure 2-26) that did 
not screen out when compared to water quality guidelines were carried through to graphical analysis (Table D-7). 
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 
(Figures 2-25 and 2-26). 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 D-3), and/or 
were lower than the chronic BC WQG (Table D-9). 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 (Q3). The strontium concentration in this test was higher than reference waters and test site waters 
with non-significant results. However, the strontium concentration (0.32 mg/L) was approximately two orders 
of magnitude lower than the IC20 of 31.2 mg/L for H. azteca (McPherson et al. 2014), indicating that it is not 
likely contributing to toxicity. Sodium was also higher than test site waters with non-significant results, but 
this difference was small (5%). Therefore, sodium 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 (Q2). No water quality parameter was identified as a potential cause of the statistically significant 
result in this test. 
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Figure 2-25: Mean dry weight 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 ○), 

and test site waters with mean results significantly lower than the paired reference (green ○; labelled with the test site and quarter). 

CM_MC2 (Q3)

FR_FRCP1 (Q2)

0

0.2

0.4

0.6

0.8

1.0

Dissolved Cadmium (µg/L)
0.010.005 0.050.02 0.01 0.1 1 10

CM_MC2 (Q3)

FR_FRCP1 (Q2)

20

Nitrate (mg/L NO3-N)

1 10 1000.4 200 10 100

CM_MC2 (Q3)

FR_FRCP1 (Q2)

0

0.2

0.4

0.6

0.8

1.0

CM_MC2 (Q3)

FR_FRCP1 (Q2)

500

Sulphate (mg/L)Total Selenium (µg/L)

M
ea

n 
D

ry
 W

ei
gh

t (
m

g)

SignificantNot significantReference



 

2015 CHRONIC TOXICITY TESTING PROGRAM 

 

March 2016 
Report No. 1523293  34  

 

Figure 2-26: Mean dry weight and concentration of total strontium (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 ○), 

and test site waters with mean results significantly lower than the paired reference (green ○; labelled with the test site and quarter). 

Oncorhynchus mykiss - Survival and Viability 
The four Order parameters (dissolved cadmium, nitrate, sulphate, total selenium) were carried through to graphical 
analysis (Table D-8) for survival (Figure 2-27) and viability (Figure 2-28). As shown in Table D-8, viability and 
survival were not statistically significantly correlated with any water chemistry parameter. 

None of the evaluated parameters exhibited a consistent concentration-response relationship across all tests 
(Figures 2-27 and 2-28). 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 D-4), and/or 
were lower than the chronic BC WQG (Table D-9). 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 (Q4). The strontium concentration in this test was higher than reference waters and test site waters 
with non-significant results. However, the strontium concentration (0.29 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. Titanium was also higher than test site waters with non-significant results, 
but this difference was small (less than 10%). Sodium in this test (9.5 mg/L) was 1.3 to 16 times higher than 
test site waters with non-significant results. It could not be determined whether sodium may have contributed 
to the observed response in this test. 

0.1

CM_MC2 (Q3)

FR_FRCP1 (Q2)

0.06 0.4
0

0.2

0.4

0.6

0.8

1.0

M
ea

n 
D

ry
 W

ei
gh

t (
m

g)

0.2 0.3

Total Strontium (mg/L)

SignificantNot significantReference

100 1,000

CM_MC2 (Q3)

FR_FRCP1 (Q2)

300

Total Dissolved Solids (mg/L)



 

2015 CHRONIC TOXICITY TESTING PROGRAM 

 

March 2016 
Report No. 1523293  35  

 

 EV_HC1 (Q4). Concentrations of magnesium, ortho-phosphate, and titanium in this test were higher than 
reference waters and test site waters with non-significant results, but this difference was small (less than 
10%). Therefore, these parameters are unlikely to be the cause of observed responses. Alkalinity carbonate 
in this test (8.3 mg/L CaCO3) was 1.3 to 8 times higher than test site waters with non-significant results. 
It could not be determined whether alkalinity carbonate may have contributed to the observed response in 
this test. 

 FR_FRCP1 (Q4). Concentrations of alkalinity, titanium, and uranium in this test were higher than reference 
waters and test site waters with non-significant results, but this difference was small (less than 10%). 
Therefore, these parameters are unlikely to be the cause of observed responses. Lithium, nitrate, selenium, 
sulphate, and several parameters related to TDS (i.e., calcium, conductivity, magnesium, major anion sum, 
major cation sum, and potassium) were also higher than reference waters and test site waters with 
non-significant results.10 The lithium concentration in this test (0.04 mg/L) was more than an order of 
magnitude lower than the reported no observed effect concentration of 1.1 mg/L for embryo-larval survival 
(Emery et al. 1981), indicating that it is not likely contributing to toxicity. Concentrations of nitrate (16 mg/L 
NO3-N), selenium (91 µg/L), sulphate (364 mg/L), and TDS (836 mg/L) in this test were also lower than the 
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; sulphate IC20 = 530 mg/L; TDS = 
923 mg/L). Therefore, even considering that multiple constituents were higher than test site waters with non-
significant results, these parameters are unlikely to be the cause of observed responses. Overall, no water 
quality parameter was identified as a potential cause of the significant result in this test. 

 GH_ERC (Q4). The strontium concentration in this test was higher than test site waters with non-significant 
results, but this difference was small (less than 5%). Therefore, strontium is unlikely to be the cause of 
observed responses. Overall, no water quality parameter was identified as a potential cause of the significant 
result in this test. 

 GH_FR1 (Q4). The titanium concentration in this test was higher than test site waters with non-significant 
results, but this difference was small (less than 5%). Therefore, titanium is unlikely to be the cause of 
observed responses. Overall, no water quality parameter was identified as a potential cause of the significant 
result in this test. 

  

                                                      
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 (Teck 2016, pers. comm., 28 March).  
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Figure 2-27: Mean embryo-larval survival 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 ○), 

and test site waters with mean results significantly lower than the paired reference (green ○; labelled with the test site and quarter). 
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Figure 2-28: Mean viability 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 ○), 

and test site waters with mean results significantly lower than the paired reference (green ○; labelled with the test site and quarter). 
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Oncorhynchus mykiss - Length 
The four Order parameters (dissolved cadmium, nitrate, sulphate, total selenium; Figure 2-29) and one parameter 
with a statistically significant negative Spearman rank correlation (TDS; Figure 2-30) that did not screen out when 
compared to water quality guidelines were carried through to graphical analysis (Table D-8). 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 
(Figures 2-29 and 2-30). 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 D-4), and/or 
were lower than the chronic BC WQG (Table D-9). 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: 

 FR_FRCP1 (Q4). Concentrations of alkalinity, lithium, and uranium in this test were higher than reference 
waters and test site waters with non-significant results, but this difference was small (less than 10%). 
Therefore, these parameters are unlikely to be the cause of observed responses. Lithium, nitrate, selenium, 
sulphate, and several parameters related to TDS (i.e., calcium, conductivity, hardness, magnesium, major 
anion sum, major cation sum, and potassium) were also higher than reference waters and test site waters 
with non-significant results.11 The lithium concentration in this test was approximately 10% higher than 
reference waters and/or test site waters with non-significant results, indicating that it is not likely contributing 
to toxicity. Concentrations of nitrate (16 mg/L NO3-N), selenium (91 µg/L), sulphate (364 mg/L), and TDS 
(836 mg/L) 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 >139 µg/L; sulphate IC20 = 530 mg/L; 
TDS = 923 mg/L). Therefore, even considering that multiple constituents were higher than test site waters 
with non-significant results, 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 this test. 

 GH_ERC and GH_FR1 (Q4). No water quality parameter was identified as a potential cause of the statistically 
significant results in these tests. 

                                                      
11 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 (Teck 2016, pers. comm., 28 March).  
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Figure 2-29: Mean length 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 ○), 

and test site waters with mean results significantly lower than the paired reference (green ○; labelled with the test site and quarter). 
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Figure 2-30: Mean length and concentration of total dissolved solids. 

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

and test site waters with mean results significantly lower than the paired reference (green ○; labelled with the test site and quarter). 

Oncorhynchus mykiss - Weight 
The four Order parameters (dissolved cadmium, nitrate, sulphate, total selenium; Figure 2-31) and two parameters 
with statistically significant negative Spearman rank correlations (total strontium, TDS; Figure 2-32) that did not 
screen out when compared to water quality guidelines were carried through to graphical analysis (Table D-8). 
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 
(Figures 2-31 and 2-32). Wet weight was significantly reduced in only two tests (Q2 EV_HC1, 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 D-4). Therefore, no 
water quality parameter was identified as a potential cause of the statistically significant results in these tests. 
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Figure 2-31: Mean weight 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 ○), 

and test site waters with mean results significantly lower than the paired reference (green ○; labelled with the test site and quarter). 
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Figure 2-32: Mean weight and concentration of dissolved total strontium (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 ○), 

and test site waters with mean results significantly lower than the paired reference (green ○; labelled with the test site and quarter). 

2.4 Summary 
Ceriodaphnia dubia 
A total of 36 tests were conducted with C. dubia in 2015, including eight tests with reference waters and 28 tests 
with waters collected from test sites. There was no evidence of adverse effects on C. dubia survival in any of the 
tests. Reproduction was significantly reduced relative to reference in two FR_FRCP1 tests (Q1 and Q4), two 
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In four of the five 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, there were several parameters that may have contributed to the 
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lower than the normal variability observed in reference waters. 
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For nine of the tests with statistically significant results, including the Q1 EV_HC1 and Q2 LC_LCDSSLCC tests 
in which all replicates were lower than the normal variability observed in reference waters, no water quality 
parameter was identified as a potential cause of the significant result. 

For three of the tests with statistically significant results, including the Q1 FR_FRCP1 test in which all replicates 
were lower than the normal variability observed in reference waters, one or more parameters was identified that 
may have contributed to the observed response. Parameters that may have contributed to the response in the Q1 
FR_FRCP1 test include selenium, sulphate, TDS, lithium, and titanium. 

Hyalella azteca 
A total of 16 tests were conducted with H. azteca in 2015, including 4 tests with reference waters and 12 tests with 
waters collected from test sites. There was no evidence of adverse effects on H. azteca survival in any test, with 
the exception of a significant reduction in one Q3 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 two tests, although one of those was similar to the mean reference response 
in 2015 and within the normal range of responses for pooled reference tests, and the statistically significant result 
appears to reflect higher-than-average performance of the paired reference test. No water quality parameter was 
identified as a potential cause of either statistically significant result. 

Oncorhynchus mykiss 
A total of 18 tests were conducted with O. mykiss in 2015, 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. The only adverse effect on 
O. mykiss endpoints in any Q2 test was a reduction in weight in one test (EV_HC1). In Q4, survival and viability 
were significantly reduced in five tests (FR_FRCP1, GH_FR1, GH_ERC, EV_HC1, CM_MC2), length was 
significantly reduced in three tests (FR_FRCP1, GH_FR1, GH_ERC), and weight was significantly reduced in one 
test (GH_ERC) relative to one or both reference waters. Evidence for adverse effects was equivocal in all cases. 
Mean responses in test waters were similar to the mean reference response in 2015 and all replicates were within 
the normal range of responses for pooled reference tests. The statistically significant results appear to reflect 
higher-than-average performance of the paired reference tests, combined with relatively low variability among 
replicates in the test waters. It is unlikely that these responses indicate an adverse response to the test waters. 

For tests with statistically significant reductions in length and weight, as well as three of the five tests with 
statistically significant reductions in survival and viability (FR_FRCP1, GH_FR1, GH_ERC), no water quality 
parameter was identified as a potential cause of the result. A single parameter was identified in the Q4 CM_MC2 
test (sodium) and Q4 EV_HC1 test (alkalinity carbonate) as having a concentration higher than tests with 
non-significant results. 

Pimephales promelas 
There was no evidence of adverse effects on hatch, length, or normal development of P. promelas. Survival and 
biomass were reduced relative to the Fording River reference water in three tests, but a toxicity identification 
evaluation showed that these effects were likely caused by microbiological components of the river water under 
laboratory test conditions, rather than by chemical toxicants. 
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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 C. dubia (23 of 28 tests), P. subcapitata (16 of 28 tests), H. azteca (10 of 12 tests), and 
O. mykiss (8 of 14 tests). Of the tests for which a statistically significant response was identified in the laboratory 
reports, most were consistent with normal variability in the performance of test organisms and water chemistry did 
not indicate any parameters with potential to cause adverse effects. 

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 associated with the highest concentrations of most parameters across all tests, and several parameters, 
including nitrate and sulphate, were higher than chronic BC WQG and/or effects concentrations determined in 
previous mixture toxicity testing with Elk Valley waters. 

Water quality under winter low flow conditions at FR_FRCP1 is not representative of conditions in the upper 
Fording River (Teck 2016, pers. comm). 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 surface water present at FR_FRCP1 
during low flow conditions is predominantly mine discharge water from Cataract Creek rather than receiving 
environment 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. 

2.5 Uncertainty Assessment 
Sources of uncertainty associated with the interpretation of the quarterly and semi-annual toxicity testing program 
were: 

 Natural variability in reference response. Variability observed in reference responses in 2015 may reflect 
normal variability in test organism performance, but could also reflect seasonal variation in reference water 
chemistry. Because test organism responses showed similar seasonal trends in laboratory control water 
(which is consistent across quarters) and reference waters, the variability in reference response appears to 
be related to the natural variability in the test organisms themselves, rather than seasonal changes in water 
quality. 

 Pairing of water quality and response data. For the H. azteca and O. mykiss tests, fresh 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 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 is expected to have low variability across consecutive weekly 
samples, and average concentrations are expected to provide a reasonable estimate of relevant exposure 
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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. 

 Confounding effects in the P. promelas test. The P. promelas test has been shown to be susceptible to 
confounding microbiological factors, and may need to be modified for testing natural site waters from the 
Elk Valley. The toxicity identification evaluation conducted by Nautilus provided supporting information for 
the interpretation of test results. However, the confounding effects impaired the usefulness of this test in the 
chronic toxicity testing program. 

2.6 Recommendations 
Recommendations for future quarterly and semi-annual toxicity testing programs are: 

 Modify P. promelas test procedures. Nautilus concluded that it is highly likely that adverse effects observed 
in the P. promelas quarterly tests have been caused by microbiological components of the samples, rather 
than by chemical toxicants. This conclusion is supported by the fact that adverse effects were observed in 
samples collected upstream and downstream of mine operations, and that this type of effect on P. promelas 
has been documented elsewhere. The usefulness of this test for the chronic toxicity testing program would 
be improved by modifying the test procedure to avoid confounding microbiological effects. 

 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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3.0 SITE PERFORMANCE OBJECTIVE MIXTURE STUDY 
3.1 Overview 
The site performance objectives (SPO) mixture study addresses Permit Section 9.8.2 requirements to confirm that 
when nitrate, selenium, sulphate, and cadmium are present together in surface waters at the long-term SPO 
concentrations, the waters are not toxic to sensitive aquatic species relevant to the Elk Valley. To address this 
permit requirement, mixture toxicity tests were undertaken with C. dubia, P. subcapitata, H. azteca, P. promelas, 
and O. mykiss. A study design for the mixture toxicity tests was submitted to BC MOE on 30 April, 2015 
(Golder 2015). 

This section provides an overview of the 2015 SPO mixture study, including methods (Section 3.2), results 
(Section 3.3), summary of findings (Section 3.3.3), uncertainty (Section 3.5), and recommendations (Section 3.6). 

3.2 Methods 
3.2.1 Field 
Water samples were collected from the reference locations (upstream of mining areas) and test sites (downstream 
of mining areas) on four occasions (November 30 and December 7, 14 and 21, 2015) at approximately weekly 
intervals during the studies as shown in Table 4. Water samples were submitted to the Nautilus laboratories in 
Burnaby, BC and Calgary, AB for toxicity testing (Section 3.2.2) and to ALS for chemical analysis. Water collection 
dates and locations of reference and test sites are provided in Appendix E. 

Table 4: Reference Locations and Tests Sites used in the SPO Mixture Toxicity Testing 
Watercourse Reference or Test Site Teck Station ID(a) EMS Location ID 

Fording River 
Reference FR_UFR1 E216777 
Test Site GH_FR1 200378 

Elk River 
Reference GH_ER2 200389 
Test Site EV_ER4 200027 

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

3.2.2 Laboratory 
Test organisms and procedures used in the SPO mixture program followed requirements outlined in Permit 
Section 9.8(ii). An overview of the program is provided in Table 5. The laboratory report (Appendix E) presents 
detailed methodology, raw data, laboratory notes, quality assurance overview, and statistical significance tests, 
per protocol requirements. 

Ceriodaphnia dubia, P. subcapitata, H. azteca, and O. mykiss tests were conducted at the Nautilus laboratory in 
Burnaby, BC. Pimephales promelas tests were conducted at the Nautilus laboratory in Calgary, AB. 
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Table 5: Summary of SPO Mixture Testing 
Test Species Test Duration 

[days] Endpoint(s) Test Protocol 

Ceriodaphnia dubia 7 Survival and reproduction Environment Canada (2007a) 
Pseudokirchneriella subcapitata 3 Cell yield Environment Canada (2007b) 

Hyalella azteca 28 Survival and growth Modified from US EPA (2000), as 
described in Norberg-King et al. (2014) 

Pimephales promelas 28 Survival, hatch, length, biomass, normal 
development US EPA (1996) and ASTM (2013) 

Oncorhynchus mykiss 30 Survival, viability, length, weight Environment Canada (1998)  

 

Upon receipt at the laboratory, subsamples of test site waters (GH_FR1 and EV_ER4) were collected and 
submitted for laboratory analysis of calcium, magnesium, sulphate, selenium and cadmium concentrations. Test 
site waters were then spiked with sodium nitrate, calcium sulphate, magnesium sulphate, sodium selenate and 
cadmium chloride to increase concentrations to the long-term SPOs for each location (Table 6; chemistry of 
amended samples is reported in Appendix E). Sulphate was added as calcium sulphate and magnesium sulphate 
to produce a calcium to magnesium ratio consistent with mine-influenced waters in the Elk Valley. The resulting 
test water hardness was then used to calculate hardness-dependent SPOs for nitrate in Fording River water and 
cadmium in both waters. For the P. promelas test, 20 µg/L copper was added to the reference and full strength 
amended SPO mixtures to inhibit microbial growth (see Section 2.3.2). Reference waters were not amended. 

Table 6: Analytical Chemistry Summary for Site Performance Objective Mixtures 
Analyte SPO mixture Target  Burnaby SPO Mixture Calgary SPO Mixture 

Elk River – EV_ER4 
Nitrate [mg/L as N] 3 3.7 ± 0.3 3.7 ± 0.2 
Sulphate [mg/L] 429 466 ± 23 517 ± 65 
Cadmium [µg/L] 0.64 0.6 ± 0.03 1.02 ± 0.03 
Selenium [µg/L] 19 22 ± 3 18 ± 2 
Hardness [mg/L as CaCO3] n/a 631 ± 18 685 ± 76 
Fording River – GH_FR1  
Nitrate [mg/L as N] 20 21.6 ± 0.7 21.0 ± 0.3 
Sulphate [mg/L] 429 452 ± 23 502 ± 49 
Cadmium [µg/L] 0.64 0.56 ± 0.04 0.97 ± 0.09 
Selenium [µg/L] 57 57 ± 4 54 ± 2 
Hardness [mg/L as CaCO3] n/a 642 ± 68 716 ± 32 

Notes: Burnaby SPO mixture was used in C. dubia, P. subcapitata, H. azteca, and O. mykiss tests. Calgary SPO mixture was used in 
P. promelas tests. 

 Results presented as mean ± standard deviation. 
SPO = site performance objective; n/a = not applicable; mg/L = milligrams per litre; ± = plus or minus. 

The SPO mixtures summarized in Table 6 were tested in a dilution series at 100% vol/vol, 67% vol/vol, 44% vol/vol, 
and 30% vol/vol. The treatments are expressed as percentages of full strength SPO mixtures on a volumetric basis 
(vol/vol), not on a contaminant mass or concentration basis. This is because the dilution waters contain background 
concentrations of each substance so the percentages of long-term SPO concentrations represented by these 
treatments will vary by constituent. The dilution series for P. subcapitata (following nutrient addition per test 
protocols) was 95.2% vol/vol, 63.8% vol/vol, 42.7% vol/vol, and 28.6% vol/vol. 
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3.2.3 Data Analysis 
Quality Assurance 
The laboratory report for the SPO mixture tests (Appendix E) includes a quality assurance section. Quality 
assurance information was reviewed and summarized to establish that organism performance in laboratory control 
water met acceptability criteria for the protocol as it pertains to the health histories and sensitivity of the organisms. 

Evaluation of Control and Reference Performance 
Test organism responses in laboratory control water, Fording River reference water, and Elk River reference water 
were compared. Where there was no statistically significant difference in responses between Fording and Elk River 
reference waters, response data were pooled. Where a statistically significant difference was observed, results 
from the Elk River reference water were used for comparison to the Elk River SPO mixture, and results from the 
Fording River reference water were used for comparison to the Fording River SPO mixture. 

Evaluation of Test Results 
Results of each test were compared to the relevant reference water results. Statistical analyses were conducted 
using CETISTM (Tidepool Scientific Software 2013) to identify test waters with mean results significantly lower than 
mean response in Fording or Elk River reference waters. 

3.3 Results 
3.3.1 Quality Assurance/Quality Control 
Detailed laboratory QA/QC information is provided in the Nautilus report (Appendix E). In summary: 

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

 Tests met all control acceptability criteria. 

 Water quality parameters remained within ranges specified in the protocol throughout the tests12,13. 

 There were no deviations from test methodologies. 

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

                                                      
12 For the P. promelas test on day 23 some of the test solution temperatures fell to 22 to 23⁰C, which is below the 25±1⁰C specified by the 
test method. Additionally, dissolved oxygen was slightly above the recommended range of saturation (40-100%) in the same P. promelas 
test on days 23, 24 and 25.  
13 A number of the water samples were partially frozen upon arrival at the laboratory due to the locations being frozen and containing ice at 
the time of collection. Samples were thawed and composited before use in toxicity testing. 
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3.3.2 Evaluation of Control and Reference Performance 
No significant difference in endpoint response was observed for any test species between laboratory control and 
reference waters. Results are provided in Appendix E, summarized in Table 7, and discussed below. 

Ceriodaphnia dubia 
Survival was 100% in all tests conducted with reference and laboratory control waters. Mean reproduction was 
slightly higher in reference waters compared with control water, although the difference was not statistically 
significant. 

Pseudokirchneriella subcapitata 
Cell density was significantly higher in the Fording and Elk River reference waters compared to laboratory control 
water. This is a common response, which is consistent with the higher nutrient concentrations and higher ionic 
strength in natural waters compared to standard laboratory control water. 

Hyalella azteca 
Survival and growth showed no statistically significant differences between laboratory control water and reference 
waters. 

Pimephales promelas 
Hatch success, survival, biomass, length, and normal development showed no statistically significant differences 
between the laboratory control water and reference waters. An additional copper control was included in the 
P. promelas tests because low doses of copper were added to reference and full strength SPO amended test 
waters to inhibit microbial growth (see Section 2.3.2). Results for the copper control were not significantly different 
from the laboratory control or reference waters. 

Oncorhynchus mykiss 
Survival, viability, length, and weight showed no statistically significant differences between reference and 
laboratory control waters. 
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Table 7: Summary of Site Performance Objective Mixture Toxicity Test Results 

Test 
C. dubia P. subcapitata(a) H. azteca P. promelas O. mykiss 

Summary of Responses Survival 
[%] 

Reproduction 
[neonates] 

Cell Density 
[x 104 cells/mL] 

Survival 
[%] 

Growth 
[mg dry weight] 

Hatch 
[%] 

Survival 
[%] 

Biomass 
[mg] 

Length 
[mm] 

Normal Development 
[%] 

Survival 
[%] 

Viability 
[%] 

Length 
[mm] 

Wet Weight 
[mg] 

Fording River – GH_FR1 
Laboratory water control 100 17.0 ± 3.3 28.6 ± 2.5 100 ± 0.0 0.92 ± 0.03 96.7 ± 3.8 88.3 ± 3.3 0.9 ± 0.0 8.1 ± 0.4 100.0 ± 0.0 83.1 ± 6.4 79.7 ± 8.6 18.6 ± 0.4 83.3 ± 5.1 Control response 
Copper Control - - - - - 98.3 ± 3.3 73.3 ± 18.9 1.0 ± 0.2 8.8 ± 0.3 98.1 ± 3.8 - - - - Control response 
Fording River Reference 100 22.4 ± 3.9 82.1 ± 6.0 94.0 ± 5.5 0.87 ± 0.07 98.3 ± 3.3 86.7 ± 7.7 1.0 ± 0.1 8.7 ± 0.2 100.0 ± 0.0 74.4 ± 8.9 70.2 ± 11.4 18.6 ± 0.4 83.4 ± 3.7 Control response 
30% vol/vol 100 25.0 ± 1.9 72.4 ± 10.2 98.0 ± 4.5 0.86 ± 0.13 98.3 ± 3.3 80.0 ± 16.3 1.1 ± 0.0 9.5 ± 0.2 100.0 ± 0.0 79.9 ± 3.7 74.8 ± 1.7 18.0 ± 0.2 80.7 ± 3.2 No adverse effects in any test 
44% vol/vol 100 22.8 ± 3.8 73.1 ± 7.9 98.0 ± 4.5 0.85 ± 0.16 100.0 ± 0.0 90.0 ± 8.6 1.2 ± 0.2 8.8 ± 0.2 100.0 ± 0.0 79.0 ± 13.2 77.4 ± 13.6 18.1 ± 0.5 80.6 ± 6.6 No adverse effects in any test 
67% vol/vol 100 23.4 ± 3.2 96.9 ± 16.2 100 ± 0.0 0.77 ± 0.13 100.0 ± 0.0 85.0 ± 6.4 1.1 ± 0.1 9.5 ± 0.3 100.0 ± 0.0 76.2 ± 11.6 73.0 ± 9.5 16.6 ± 0.9 77.3 ± 4.1 No adverse effects in any test 
100% vol/vol 100 19.9 ± 4.1 98.6 ± 14.6 96 ± 7.0 0.76 ± 0.10 100.0 ± 0.0 86.7 ± 10.7 1.1 ± 0.2 9.5 ± 0.3 100.0 ± 0.0 70.0 ± 9.6 67.5 ± 8.0 17.1 ± 0.5 74.6 ± 6.5 No adverse effects in any test 
Elk River – EV_ER4 
Laboratory water control 100 17.7 ± 3.2 28.6 ± 2.5 98.0 ± 4.5 0.85 ± 0.12 96.7 ± 3.8 88.3 ± 3.3 0.9 ± 0.0 8.1 ± 0.4 100.0 ± 0.0 83.5 ± 2.7 79.3 ± 3.3 18.2 ± 0.4 87.3 ± 9.0 Control response 
Copper Control - - - - - 98.3 ± 3.3 73.3 ± 18.9 1.0 ± 0.2 8.8 ± 0.3 98.1 ± 3.8 - - - - Control response 
Elk River Reference 100 22.1 ± 2.8 89.8 ± 7.6 100.0 ± 0.0 0.84 ± 0.12 96.7 ± 6.7 78.3 ± 10.0 1.1 ± 0.1 8.7 ± 0.4 96.2 ± 7.7 70.5 ± 17.4 69.6 ± 18.2 18.1 ± 0.3 81.5 ± 1.2 Control response 
30% vol/vol 100 21.4 ± 3.6 88.8 ± 6.7 98.0 ± 4.5 0.85 ± 0.11 98.3 ± 3.3 81.7 ± 16.7 1.0 ± 0.2 9.4 ± 0.4 100.0 ± 0.0 78.2 ± 2.2 73.8 ± 4.0 18.2 ± 0.6 91.6 ± 9.9 No adverse effects in any test 
44% vol/vol 100 19.7 ± 5.1 95.0 ± 7.5 96.0 ± 8.9 0.75 ± 0.31 98.3 ± 3.3 90.0 ± 3.8 1.0 ± 0.1 8.3 ± 0.2 100.0 ± 0.0 78.2 ± 8.5 76.6 ± 8.4 19.0 ± 0.3 89.7 ± 8.7 No adverse effects in any test 
67% vol/vol 100 19.2 ± 4.6 114.5 ± 6.8 100.0 ± 0.0 0.79 ± 0.31 100.0 ± 0.0 93.3 ± 7.7 1.1 ± 0.0 8.7 ± 0.2 100.0 ± 0.0 83.2 ± 9.4 78.1 ± 8.5 19.1 ± 0.5 97.2 ± 3.3 No adverse effects in any test 
100% vol/vol 90 18.6 ± 6.5 94.9 ± 12.5 64.0 ± 47.6 0.63 ± 0.18 99.2 ± 2.4 87.5 ± 13.5 1.1 ± 0.1 8.9 ± 0.4 100.0 ± 0.0 86.6 ± 7.1 83.3 ± 8.4 19.0 ± 0.5 97.0 ± 5.0 No adverse effects in any test 

(a) Test dilutions for algae were 28.6% vol/vol, 42.7% vol/vol, 63.8% vol/vol and 95.2% vol/vol. 
Note: Results presented as mean ± standard deviation except C. dubia survival for which only a single survival percentage was reported. 
 - = not tested; mg = milligrams; cells/mL = cells per millimetre; mm = millimetres; % = percent; vol = volume; ± = plus or minus. 
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3.3.3 Test Results 
Results of the SPO mixture toxicity tests are presented in Table 7. There was no evidence of adverse effects of 
the SPO mixtures on any test species at any test dilution in either SPO mixture. A discussion of the results for 
each species is presented below: 

Ceriodaphnia dubia Reproduction and Survival 
There was no statistically significant adverse effect of either SPO mixture on survival or reproduction of C. dubia 
at any dilution. The LC50 was > 100% vol/vol for both SPO mixtures, as were the IC25 and IC50 (reproduction). 

Pseudokirchneriella subcapitata Growth 
There was no statistically significant adverse effect of either SPO mixture on P. subcapitata cell yield at any 
dilution. The IC25 and IC50 (cell density) were > 95.2% vol/vol (the highest dilution tested) for both SPO mixtures. 

Hyalella azteca Survival and Growth 
There was no statistically significant adverse effect of either SPO mixture on H. azteca survival or growth at any 
dilution. Mean survival in the Elk River SPO mixture at 100% vol/vol was 60% and variability in survival among 
replicates was very high (standard deviation = 47.6%), although it is uncertain whether this reflected an adverse 
response to the test mixture. The reduction in mean survival at 100% vol/vol resulted from zero to 10% survival in 
four replicates, despite 90% to 100% survival in the remaining six replicates. This inconsistency in response among 
replicates, and consistency in response within each replicate (i.e., survival was either very high or very low), 
suggests that the mortality may not be attributable to the test mixture, and may instead reflect a confounding factor 
that affected some but not all replicates in this test. A similar inconsistent response in H. azteca survival was seen 
in the quarterly testing in Q3 at CM_MC2 (Figure 2-15). 

For the Fording River SPO mixture, the LC50 was > 100% vol/vol, as were the IC25 and IC50 (growth). For the 
Elk River SPO mixture, the LC50 and IC50 (growth – dry weight) were both > 100% vol/vol. The IC25 was 
99.5% vol/vol for growth (dry weight). 

Pimephales promelas Hatch, Survival, Biomass, Length, and Normal Development 
There was no statistically significant adverse effect of either SPO mixture on P. promelas hatch, survival, biomass, 
length, or development at any dilution. The EC25 and EC50 (hatch, survival, and normal development) were > 100% 
vol/vol, as were the IC25 and IC50 (biomass and length). 

Oncorhynchus mykiss Survival, Viability, Length, and Weight 
There was no statistically significant adverse effect of either SPO mixture on O. mykiss survival, viability, length, 
or weight at any dilution. The EC25 and EC50 (survival and viability) were > 100% vol/vol, as were the IC25 and IC50 
(length and wet weight). 
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3.4 Summary 
There was no evidence of adverse effects of either SPO mixture on C. dubia, P. subcapitata, P. promelas or 
O. mykiss at any dilution. There were unexplained mortalities in four of ten replicates in the H. azteca test in the 
100% vol/vol Elk River SPO mixture only. However, as discussed above, these mortalities may not be attributable 
to the SPO mixture. There was no statistically significant effect on survival or growth of H. azteca at any dilution. 

These results confirm that Elk and Fording River waters meeting the SPOs specified in Permit 107517 are not 
toxic to sensitive aquatic receptors. Overall, the test results reported herein are consistent with test results that 
were used to develop water quality benchmarks for the EVWQP. 

3.5 Uncertainty Assessment 
The findings discussed above are considered to have low uncertainty, given the acceptable QA/QC results and 
consistently acceptable performance of control and reference organisms for all test species. With a single 
exception, all test species and endpoints provided consistent support for the overall finding that SPO mixtures are 
not toxic to sensitive aquatic organisms. 

There is residual uncertainty as to the cause of the unexplained H. azteca mortalities in the 100% vol/vol Elk River 
SPO mixture. These mortalities may have reflected a confounding factor that affected some but not all replicates 
in that test. 

3.6 Recommendations 
To address residual uncertainty in the cause of unexplained H. azteca mortalities, it is recommended that, if similar 
results are observed in future H. azteca testing, a toxicity identification evaluation be undertaken to assess whether 
microbial or other confounding factors may have contributed to the observed response. 
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4.0 WESTSLOPE CUTTHROAT TROUT GAMETE STUDY 
4.1 Overview 
The Fording River westslope cutthroat trout (WCT) gamete study addresses Permit Section 9.8(i) requirements to 
evaluate survival and development of WCT gametes obtained from fish utilizing habitats in the Fording River, 
tributaries, and associated lentic habitats once every three years. This study also addresses requirements of 
Section 9.8.2 to confirm that surface waters meeting the site performance objectives are not toxic to sensitive 
aquatic receptors. 

This section provides an overview of the 2015 study of WCT gametes reared in water collected from the Fording 
River and amended with nitrate, sulphate, cadmium and selenium at concentrations corresponding to the SPOs 
for the Fording River, including methods (Section 4.2), results (Section 4.3), summary of findings (Section 4.4), 
uncertainty (Section 4.5), and recommendations (Section 4.6). 

4.2 Methods 
An overview of the field and laboratory methods are provided below. Detailed methodology is provided in 
Appendix F. 

4.2.1 Field 
Teck personnel collected water samples from the upper Fording River near the highway bridge, approximately 
3.4 km upstream of Order Station FR4 (EMS 200378), on eight occasions at approximately weekly intervals in late 
spring and early summer. Water samples were submitted to the Burnaby Nautilus laboratory for toxicity testing 
and to ALS for chemical analysis. 

Fish capture was undertaken by Lotic Environmental from May 25 to June 29, 2015, during the time in which fish 
were migrating to spawn. Fish were captured from the Fording River (U/S Concrete Arch and Multiplate), 
Greenhills Creek near its confluence with the Fording River, and Fish Pond Creek near its confluence with the 
Fording River (Figure 4-1). Capture locations were selected on the basis of being representative of fish from the 
Fording River, since the fish were undergoing active migration to spawning habitat. It was not possible to collect 
fish in lentic locations because fish would have already migrated into lotic habitats to spawn. Regardless, the fish 
that were collected would be expected to reflect the Fording River as a whole. 

Fish were either spawned on the same day as capture, or were held in a containment area built into a creek if fish 
were not yet ripe. During collection of gametes, captured adult fish were measured for length (mm). Gamete 
samples were flown to Vancouver and driven to the Nautilus laboratory were toxicity testing was initiated on the 
day of receipt. Successful spawning events occurred on June 1, 3, 5, 11, 18, and 29 and eggs from 33 females 
were delivered to the laboratory. 
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4.2.2 Laboratory 
Upon receipt at the laboratory, a subsample of the collected upper Fording River water was submitted to ALS for 
analysis of calcium, magnesium, sulphate, selenium and cadmium. Test waters were then spiked with sodium 
nitrate, calcium sulphate, magnesium sulphate, sodium selenate, and cadmium chloride to increase 
concentrations to the long-term SPOs for the Fording River (Table 6). Sulphate was added as calcium sulphate 
and magnesium sulphate to produce a calcium to magnesium ratio consistent with mine-influenced waters in the 
Elk Valley. Constituent concentrations in the SPO-amended water (± standard deviation) were 21.0 ± 1.3 mg/L 
nitrate-N, 433 ± 33 mg/L sulphate, 65 ± 16.6 µg/L selenium, and 0.77 ± 0.45 µg/L cadmium. 

Upon arrival at the laboratory, eggs and milt were transferred to a temperature-controlled environmental chamber 
at 12°C. Egg quality was inspected using a dissecting microscope for presence of blood and indicators of ripeness. 
Eggs from each female were subsampled for analysis of selenium and percent moisture, and the remaining eggs 
were fertilized. Selenium measurement was conducted by Brooks Applied Labs (Bothwell, WA, USA). Of the 
33 egg samples collected (plus three duplicates), two contained too few eggs to be used for the rearing study. 
One sample was terminated shortly after test initiation as the eggs were not viable. 

Milt motility was inspected using a microscope and adding water to the milt on a slide. Milt samples with good 
mobility, exhibiting vigorous activity, were pooled. Of the seven fertilization events, two were conducted with milt 
from one male, two were from milt from two males and the remaining three fertilization events were with milt from 
three or four males. 

Fertilization of eggs was conducted in batches by manual addition of milt to the eggs. Twenty minutes after 
fertilization, eggs were divided into replicates containing either laboratory control water or Fording River water 
amended with nitrate, sulphate, cadmium, and selenium at concentrations corresponding to SPOs. Four replicates 
of 30 eggs each were tested for all but two females (further detail is provided in Appendix F). As described in the 
April 30, 2015 study design (Golder 2015), eggs were reared in laboratory water to fulfill the requirements of 
Section 9.8(i)14 and were reared in the SPO mixture water to address Section 9.8.2 (i.e., examine effects of 
maternal selenium transfer along with water-borne exposure to nitrate, selenium, sulphate and cadmium at long-
term SPOs). 

Culturing methods were adapted from methodology described by Environment Canada (1998) for conducting early 
life-stage tests with salmonids. Developing larvae were inspected daily with mortalities removed and recorded. 
Once the fish reached swim-up stage, lengths and weights were recorded and fish were evaluated for deformities. 
Deformities were assessed using a graduated severity index. 

4.2.3 Data Analysis 
Quality Assurance 
The laboratory report (Appendix F) includes a quality assurance section. Quality assurance information was 
reviewed and summarized to establish that organism performance in laboratory control water met acceptability 
criteria for the protocol as it pertains to the health histories and sensitivity of the organisms. Survival to swim up 
stage ≥ 70% was the criterion for acceptable performance. 

                                                      
14 Section 9.8(i) of Permit 107517 states “Once every three years beginning in 2015, bioassays to evaluate the survival and development 
(incidence of deformities) of westslope cutthroat trout using gametes obtained from fish utilizing habitats in the Fording River, tributaries, and 
associated lentic habitats (e.g., Fording River oxbow).The concentrations of selenium in the eggs of each female spawned must be measured.” 
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Evaluation of Test Results 
As described in Appendix F, Nautilus used linear regression to evaluate the relationship between egg selenium 
concentration and toxicological endpoints (i.e., survival, length, weight and deformities). Nautilus conducted 
statistical analyses with the statistical program JMP 12 (SAS Institute 2015). 

Mean results for each female were further compared between the two test waters using graphical analysis. Results 
were interpreted as follows: 

 Embryo survival > 70% (i.e., meeting the test acceptability criterion for survival) in both waters indicated 
good-quality eggs and no adverse effects of selenium or the SPO mixture. 

 Embryo survival < 70% in both waters indicated either reduced egg quality or an effect of some constituent 
of the eggs (i.e., not a water quality effect). A greater degree of reduction in survival in the SPO-amended 
site water could indicate an effect of the SPO mixture or a confounding effect associated with the site water 
itself (e.g., microbial effects), although this interpretation is uncertain given the potential for reduced egg 
quality. 

 Embryo survival > 70% in SPO-amended site water but < 70% in laboratory control water indicated variability 
in test organism performance. 

 Embryo survival > 70% in laboratory control water but < 70% in SPO-amended site water indicated either 
variability in test organism performance (for small reductions in survival), an effect of the SPO mixture, or a 
confounding effect associated with the site water itself (e.g., microbial effects). 

4.3 Results 
4.3.1 Quality Assurance/Quality Control 
Detailed laboratory QA/QC information is provided in Appendix F. In summary: 

 Upon receipt, gametes appeared normal with no indication of damage during handling and transport, and 
therefore were considered viable for testing. 

 Tests met all control acceptability criteria. 

 Water quality parameters remained within ranges specified in the protocol throughout the tests. Batch 3 was 
not sampled for chemistry, but conductivity in batch 3 was similar to other batches, suggesting that water 
quality was likely similar. 

 Replicate subsamples of egg selenium concentrations were within 10% of secondary measurements, 
indicating reproducibility of results. 

 There were no deviations from test methodologies. 

 There were minor differences between the analyst scores for fish deformities, but these were minimal and 
were considered not to affect the results. 
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4.3.2 Test Results 
Effect of Maternally Derived Selenium 
Selenium concentrations in eggs that were successfully reared ranged from 7.1 to 17.4 mg/kg dry weight (dw). 
All measured selenium concentrations in these eggs were less than the reported EC10 of 24.8 mg/kg dw (Nautilus 
2011), and no relationship was observed between egg selenium concentration and effect on fry survival, frequency 
of deformity, length, or weight. A single female was captured with an egg selenium concentration of 38.2 mg/kg dw, 
but these eggs were not viable and could not be reared. Therefore, it was not possible to develop 
concentration-response curves for maternally derived selenium, nor to conduct planned statistical comparisons of 
concentration-response curves between the two test waters (Golder 2015). 

Effect of Test Waters 
There was no difference between test waters in length or weight of fry or frequency of deformity. There was a 
significant difference between test waters in fry survival (analysis of covariance; p < 0.0001), with on average 
21.7% lower survival in SPO-amended site water compared to laboratory control water. However, as shown in 
Figure 4-2, there was wide variability in responses among females and the relative performance of replicates from 
the same female in the two test waters was highly variable. Key findings were: 

 Eggs from 15 fish had > 70% survival in both waters, indicating good egg quality and no effects of the SPO 
mixture. As noted in Appendix F, these fish had higher concentrations of maternally-derived selenium than 
fish that exhibited reduced fry survival. The absence of any adverse response in these fish indicates that the 
SPO mixture was not toxic, even in combination with maternally-derived selenium. 

 Eggs from two fish had slightly reduced survival in laboratory control water only (fish IDs 4 and 21), eggs 
from three fish had slightly reduced survival in SPO-amended site water only (fish IDs 19, 23, and 31), and 
eggs from one fish had slightly reduced survival in both test waters (fish ID 1). These responses were similar 
in magnitude and likely reflect normal variability in the performance of test organisms. In several cases, 
slightly reduced mean survival was associated with high variability among replicates, indicating that apparent 
effects may reflect reduced performance of eggs in a single replicate. This observation suggests that effects 
might have been caused by some confounding factor that varied among test vessels (e.g., microbial 
components of the site water). 

 Eggs from five fish had reduced survival in both waters, and generally greater reductions in survival in 
SPO-amended site water compared to laboratory control water (fish IDs 16, 18, 20, 22, 33). All egg selenium 
concentrations were lower than the EC10, and therefore this reduced survival is not expected to be related to 
maternally derived selenium. These responses likely reflect reduced egg quality (survival in laboratory control 
water was < 70%) and may reflect an additional effect of the SPO mixture or some other confounding effect 
of the site water (e.g. microbial components). Given that eggs from 15 fish exposed to the same SPO mixture 
exhibited no effects, it is more likely that reduced survival was caused by some confounding factor that varied 
among test vessels. 

 Three fish had reduced survival in SPO-amended site water only (fish IDs 2, 17, and 25). These responses 
could reflect an effect of the SPO mixture or some other component of the site water. As noted in the previous 
bullet, the overall pattern of responses indicates that reduced survival was more likely caused by some 
confounding factor that varied among test vessels. 
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Figure 4-2: Comparison of WCT embryo-alevin survival in dechlorinated water and Fording River water amended to SPO 
concentrations; dashed lines are 70% survival (the test acceptability criterion); numbers indicate fish identification 
number. 

 

 

4.4 Summary 
Of the 33 females that were captured, only one had an egg selenium concentration greater than the reported EC10 
for reproductive effects to WCT, and eggs from that female were inviable. For the eggs that were reared, no effects 
of maternally derived selenium were observed on fry survival, frequency of deformity, length, or weight. The results 
of this study support previous selenium toxicity studies with WCT, confirming that reproductive effects are not 
observed at egg selenium concentrations lower than the EC10. 

The range of egg selenium concentrations observed in this study indicates that the majority of fish had not been 
exposed to elevated dietary selenium. The present study had the objective of characterizing selenium exposures 
in upper Fording River fish from all habitats, and therefore sampling was conducted at a range of locations to 
obtain fish moving to spawning areas. The observation that only a single fish was captured with an egg selenium 
concentration reflective of elevated dietary exposure is consistent with only a small proportion of individuals in the 
upper Fording River population having egg selenium concentrations higher than the EC10. 
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A statistically significant difference was found in fry survival between eggs reared in laboratory control water and 
those reared in Fording River water amended to SPO concentrations; however, the overall pattern of responses 
did not support attributing these differences to the SPO mixture. The more likely explanation is that there was a 
confounding factor that affected one or more replicates from some but not all females. The nature of this 
confounding factor could not be determined, but the results were generally consistent with the sporadic mortality 
phenomenon observed in quarterly P. promelas testing (Section 2.3.2), suggesting that microbial factors may have 
affected site water test results. 

There was no effect of test waters on frequency of deformity, length, or weight of fry. 

4.5 Uncertainty Assessment 
There is residual uncertainty as to the cause of variable survival of WCT fry in some replicates. As discussed 
above, the overall pattern of responses implicates a confounding factor, rather than effects of the SPO mixture. 
However, because the test did not include a site water control, it cannot be confirmed that the effect occurs in the 
absence of the SPO mixture. 

4.6 Recommendations 
To address residual uncertainty in the cause of variable fry survival, it is recommended that the study design for 
the next cycle of the WCT gamete study be refined to evaluate this uncertainty. One option that could be 
considered would be the addition of a site water control, although this addition would involve splitting each female’s 
complement of eggs into three treatments rather than two, and would thereby reduce the number of eggs in each 
treatment. Another option would involve prophylactic addition of an antimicrobial treatment, or inclusion of some 
components of toxicity identification evaluation, as was conducted for P. promelas. 
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5.0 AMPHIBIAN PILOT STUDY 
5.1 Overview 
Amphibian testing is required as part of the nitrate and sulphate chronic testing program. Section 9.8.1 of the 
Permit lists amphibians as candidate sensitive species for sulphate testing at high hardness, and the RAEMP 
approval letter requires additional nitrate toxicity testing, including "amphibian toxicity testing to assess the 
sensitivity of representative species to nitrate using long-term metamorphosis tests." 

This section provides an overview of a pilot study of nitrate and sulphate toxicity to Leopard frog (Lithobates 
pipiens), including methods (Section 5.2), results (Section 5.3), findings (Section 5.4), and recommendations 
(Section 5.5). 

5.2 Methods 
A chronic survival, growth and development pilot study was conducted with L. pipiens exposed to nitrate and 
sulphate. Nominal exposure concentrations for the tests ranged from 3.3 to 270 mg/L nitrate-N for nitrate and 500 
to 1,000 mg/L for sulphate with dechlorinated municipal tap water as the diluent and control. Solutions for the 
sulphate test used calcium and magnesium sulphate to obtain a calcium to magnesium ratio typical of 
mine-influenced waters of the Elk Valley. A reconstituted hard water control (hardness 180 mg/L as CaCO3) was 
also tested to assess the effect of water hardness on growth and development of L. pipiens compared to the soft 
laboratory control water (hardness 10 mg/L as CaCO3). 

Test conditions for the pilot study were adapted from draft methodology described by Environment Canada (Lo et 
al. 2014). Pre-metamorphosis (Gosner Stage 27) tadpoles were exposed to five treatments of nitrate (3.3, 10, 30, 
90 and 270 mg/L nitrate-N) and two treatments of sulphate (500 and 1,000 mg/L) until at least 70% of the control 
tadpoles reached the onset of metamorphosis (Gosner Stage 42). Three replicates were tested per concentration 
for nitrate, and two replicates per concentration for sulphate. Endpoints for the test included survival, days to 
metamorphosis and growth (weight, snout to vent length, length). The laboratory report is provided in Appendix G. 

5.2.1 Data Analysis 
Quality Assurance 
Mean control survival and average time to metamorphosis were compared to data from tests conducted by 
Environment Canada (Lo et al. 2014). Based on the comparison, the testing procedures, control water type, and 
test organisms were suitable to provide acceptable control performance. 

Evaluation of Test Results 
The results of each test were evaluated relative to laboratory control waters to assess whether statistically 
significant adverse responses could be detected. For each test, Nautilus conducted statistical analyses using 
CETISTM (Tidepool Scientific Software 2013) to identify test waters with mean results significantly lower than mean 
response in the laboratory control water. 

5.3 Results 
Results of the amphibian pilot study are summarized in Table 8 and presented in detail in Appendix G. A discussion 
of the results is presented below. 
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Table 8: Toxicity Test Results for the Amphibian Pilot Study 
Test Survival 

[%] 
Days to 

Metamorphosis 
Length 
[mm] 

Snout to Vent Length 
[mm] 

Wet Weight 
[g] 

Control 96.7 ± 5.8 44.2 ± 4.0 48.8 ± 2.9 16.1 ± 0.1 0.65 ± 0.06 
Hard water 83.3 ± 5.8 51.6 ± 1.1 45.3 ± 2.2 15.1 ± 0.8 0.58 ± 0.05 
Nitrate (as N) [mg/L]      
4.2 100.0 ± 0.0 43.3 ± 2.9 46.2 ± 1.4 15.1 ± 0.6 0.63 ± 0.03 
11.7 93.3 ± 5.8 45.4 ± 2.1 46.1 ± 2.1 15.5 ± 0.8 0.63 ± 0.07 
35.1 36.7 ± 5.8 28.8 ± 24.1 47.4 ± 2.9  17.1 ± 2.2 0.71 ± 0.11 
87.7 0.0 ± 0.0 - - - - 
289 0.0 ± 0.0 - - - - 
Sulphate [mg/L]      
531 75.0 ± 7.1 46.4 ± 2.8 40.7 ± 2.2 13.6 ± 0.6 0.47 ± 0.06 
1,047 90.0 ± 14.1 41.0 ± 1.3 44.8 ± 0.5 14.9 ± 0.7 0.57 ± 0.02 

Notes: Results are presented as mean ± standard deviation. 
 Bold values = result significantly lower than the laboratory control. 
- = not measured; % = percent; mm = millimetres; g = grams; mg/L = milligrams per litre. 

Survival was significantly reduced compared to the laboratory control at 35.1 mg/L nitrate-N. The LC50 for nitrate 
was 28.8 mg/L nitrate-N and the LC20 was 19.2 mg/L nitrate-N. For growth and developmental endpoints, no 
statistically significant adverse effects were observed at any concentration where mortality was less than 100%. 

There was no effect of sulphate on growth or development endpoints at either exposure concentration. There was 
a statistically significant difference in survival between the 531 mg/L sulphate solution and the laboratory control, 
but there was no effect on survival in the 1,047 mg/L sulphate solution. Therefore, the observed response in the 
lower test concentration may not be attributable to sulphate toxicity. 

Rearing in reconstituted hard water resulted in a statistically significant decrease in survival compared to the 
laboratory control and a statistically significant increase in time to metamorphosis. There was no significant effect 
of reconstituted hard water on growth endpoints. 

5.4 Summary 
The results of the pilot study indicate that the testing conditions used in this study were suitable for testing with 
L. pipiens. The test was able to detect effects of nitrate and provided preliminary estimates of LC20 and LC50 values 
for this species in very soft water. No effects were detected that could be attributed to sulphate. No effects were 
observed for any growth endpoint at any exposure concentration for either nitrate or sulphate. 

There was a statistically significant difference in survival and days to metamorphosis between a soft laboratory 
water control and reconstituted hard water. This effect would need to be considered in designing tests relevant to 
the hard waters of the Elk Valley. 

5.5 Recommendations 
Further amphibian testing is scheduled for 2016. The final study design for this testing should consider the results 
described above, including relevant ranges of nitrate and sulphate to test and the potential effect of water hardness 
on L. pipiens survival and time to metamorphosis.   
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6.0 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, Senior Environmental Scientist 

Naomi Cooper, M.Sc. 
Environmental Toxicologist 

EC/NC/AD/jjm 

Golder, Golder Associates and the GA globe design are trademarks of Golder Associates Corporation. 
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Permit #107517 issued under the Environmental Management Act  
(Elk Valley EMA Permit) – Section 9.8 
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Letter from the British Columbia (B.C.) Ministry of Environment (MOE) approving the 
study design for the Regional Aquatic Effects Monitoring Program (RAEMP)  
 

Excerpt of toxicity testing requirements: 

Teck shall work in collaboration with the Ministry and Ktunaxa Nation representatives ideally in a 
monitoring committee forum to prioritize the following studies for discussion and implementation. 
Recommendations from the monitoring committee must include brief study designs and be submitted to the 
Director for approval. These studies shall consider, at a minimum, the following studies previously 
recommended by the Technical Advisory Committee (TAC) established for the ABMP. 

Nitrate Toxicity 

Additional toxicity testing to study the effects of nitrate, including: 

a. Amphibian toxicity testing to assess the sensitivity of representative species to nitrate using long-
term metamorphosis tests; 

b. Chronic toxicity testing to assess the sensitivity of invertebrates to nitrate using long-term tests; and 
c. Early life stage rainbow trout toxicity testing to assess the relationship between water hardness and 

nitrate toxicity across a range of hardness representative of the Elk and Fording Rivers. 
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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 chronic toxicity testing program 

required under BC Ministry of Environment permit number 107517.  Test species included a 

cladoceran (Ceriodaphnia dubia), a unicellular green alga (Pseudokirchneriella subcapitata), an 

amphipod (Hyalella azteca) and the fathead minnow (Pimephales promelas).  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 4.4 to 10.4°C and were stored in the dark 

at 4  2C prior to testing.  

 

The tests using C. dubia and P. subcapitata were initiated on three occasions as a result of the 

samples being collected over a range of dates; however, sample FR_UFR1 (EMS ID – E216777) 

was tested concurrently with each of the three batches of tests, and served as a site water 

control.  Tests using H. azteca and P. promelas were initiated simultaneously for the site water 

control and the three site waters that were tested using these species. Refresh samples were 

collected and delivered weekly for the duration of the H. azteca and P. promelas tests on the dates 

shown in Table 1. 

 

This report describes the results of the toxicity tests conducted on these samples using C. dubia, 

P. subcapitata, H. azteca and P. promelas. Copies of laboratory data sheets and printouts of 

statistical analyses are provided in Appendices A to 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 2, 11, 18, 25, April 

1 and 8, 2015 

FR_FRCP1 E300071 
C. dubia, P. subcapitata,  

H. azteca and P. promelas 
March 2, 11, 18, 25, April 

1 and 8, 2015 

CM_MC2 E258937 
C. dubia, P. subcapitata,  

H. azteca and P. promelas 
March 3, 10, 16, 23, 30 

and April 8, 2015 

GH_FR1 0200378 
C. dubia, P. subcapitata,  

H. azteca and P. promelas 
March 2, 9, 16, 23, 30 and 

April 8, 2015 

LC_LCDSSLCC E297110 C. dubia and P. subcapitata March 2, 2015 

GH_ERC E300090 C. dubia and P. subcapitata March 3, 2015 

EV_MC2 E300091 C. dubia and P. subcapitata March 4, 2015 

EV_HC1 E102682 C. dubia and P. subcapitata March 10, 2015 

*Site water control 
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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 involved use of 20% Perrier water 

prepared with deionized water for C. dubia, addition of reagent grade salts to dechlorinated 

municipal tapwater for P. promelas according to a recipe provided by ASTM (1980), and 

addition of reagent grade salts to dechlorinated municipal tapwater 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 15 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. 

 

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 test tube 

Test volume 15 mL 

Test replicates 10 test replicates per treatment 

Number of organisms 1 per replicate 

Control water 20% Perrier water 

Test solution renewal Daily 

Test temperature 25 ± 1°C 

Feeding Pseudokirchneriella subcapitata and YCT 

Light intensity 100 to 600 lux at water surface 

Photoperiod 16 hours light/8 hours dark 

Aeration None 

Test protocol Environment Canada (2007a) 

Statistical software CETIS  

Test endpoint Survival and reproduction 

Test acceptability criteria for controls 
80% survival; 15 young per surviving control producing 

three broods; 60% of controls producing three or more 
broods 

Reference toxicant Sodium chloride 
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Table 3. Summary of test conditions: 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 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 replicates 5 test replicates per treatment 

Number of organisms 10 per replicate 

Control water 

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

containing ~28 mg/L Cl and supplemented with 0.02 mg/L 

Br. Samples also supplemented with 25 mg/L Cl and 0.02 

mg/L Br. 

Test solution renewal Twice daily 

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 

Aeration 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 Aquatic BioSystems, Fort Collins, CO 

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 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 

Test temperature 25 ± 1°C 

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

Light intensity 100 – 500 lux 

Photoperiod 16 hours light / 8 hours dark 

Aeration Provided post hatch (<100 bubbles/min) 

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 Copper 
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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 or 

stimulatory effect associated with the upstream Fording River station.  No adverse effects were 

observed on survival of C. dubia; survival ranged from 90 to 100% in the samples.  An adverse 

effect on C. dubia reproduction was observed in one of the seven samples (FR_FRCP1); 

reproduction in this sample was statistically significantly reduced relative to both the laboratory 

water and site water controls.  Reproduction was reduced by approximately 50% compared 

with both controls. 

 

Results of toxicity tests using P. subcapitata are summarized in Table 7.  In these tests, the site 

water control produced 2.5- to 3.3-fold greater growth than the laboratory water control.  This 

finding is not unusual, since the higher ionic strength associated with the site water control 

would be expected to stimulate cell growth of this species relative to the very low ionic strength 

associated with the laboratory control water.  Similarly, the samples generally exhibited a 

stimulation of cell growth relative to the laboratory control. 

 

Samples FR_FRCP1 and EV_HC1 exhibited a statistically significant reduction in cell yield 

compared to the site water control (41 and 74% reduction, respectively).  None of the samples 

exhibited a statistically significant reduction in cell growth relative to the laboratory water 

control with the exception of EV_HC1, which had cell growth that was approximately 15% 

lower than the laboratory water control.     

 

Results of the toxicity tests using H. azteca are provided in Table 8. Survival in the site water 

control was statistically significantly reduced compared to the laboratory control (28% 

reduction).  No adverse effects were observed on H. azteca survival in the samples; survival 

ranged from 94 to 98%.  Dry weight in the site water control was not statistically significantly 

different compared to the laboratory control. None of the samples exhibited a statistically 

significant reduction in dry weight compared with the site water control; however, dry weight 

in samples FR_FRCP1 and CM_MC2 was statistically significantly reduced compared to the 

laboratory control (19 and 28% reduction, respectively). 

 

Results of the toxicity tests using P. promelas are provided in Table 9.  None of the samples 

exhibited a statistically significant reduction in survival relative to the site water control.  There 
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were no adverse effects for the hatch, biomass, length, or normal development endpoints 

relative to either the laboratory or site water controls.  Survival of P. promelas was statistically 

significantly reduced in the site water control and all of the samples compared to the laboratory 

control.  Percent reduction in survival compared to the laboratory control was 26, 29, 18 and 

41% for the site control and samples FR_FRCP1, CM_MC2 and GH_FR1, respectively.   
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Table 6. Results: Ceriodaphnia dubia survival and reproduction test. 

Sample ID 
Survival (%) 

(Mean) 

Reproduction 

(Mean ± SD) 

Test Date: March 5, 2015  

Laboratory Control 90 22.3 ± 6.6 

Site Control (FR_UFR1) 100 23.0 ± 3.9 

FR_FRCP1 90      10.5 ± 4.0  *  †  

CM_MC2 100 19.5 ± 3.1 

LC_LCDSSLCC 100 21.8 ± 3.1 

GH_ERC 90 21.5 ± 8.2 

GH_FR1 100 22.1 ± 2.4 

   

Test Date: March 6, 2015  

Laboratory Control 100 27.4 ± 1.8 

Site Control (FR_UFR1) 100 25.4 ± 3.9 

EV_MC2 100 26.3 ± 6.5 

   

Test Date: March 12, 2015  

Laboratory Control 100 30.6 ± 1.5 

Site Control (FR_UFR1) 100 31.2 ± 2.7 

EV_HC1 100 29.6 ± 2.3 

SD = Standard Deviation 
* Reproduction was significantly less than the laboratory control 
† Reproduction was significantly less than the site control 
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Table 7. Results: Pseudokirchneriella subcapitata growth inhibition test. 

Sample ID 
Cell Yield (x 104  cells/mL) 

(Mean  SD) 

Stimulation relative to  

laboratory control (%) 

Test Date: March 5, 2015  

Laboratory Control 38.9 ± 3.9  - 

Site Control (FR_UFR1) 108.3 ± 6.1  178.5 

FR_FRCP1 64.0 ± 8.9  †  64.6 

CM_MC2 101.0 ± 11.9  159.8 

LC_LCDSSLCC 117.0 ± 2.2  201.0 

GH_ERC 107.5 ± 12.1  176.5 

GH_FR1 96.5 ± 5.9  148.2 

   

Test Date: March 6, 2015  

Laboratory Control 43.6 ± 3.5 - 

Site Control (FR_UFR1) 110.6 ± 6.8 153.6 

EV_MC2 140.8 ± 19.5  222.6 

   

Test Date: March 13, 2015  

Laboratory Control 32.1 ± 3.1 - 

Site Control (FR_UFR1) 106.0 ± 6.8 230.0 

EV_HC1 27.2 ± 3.9 * †  - 

SD = Standard Deviation 
* Cell yield was significantly lower than the laboratory control 
† Cell yield was significantly lower than the site control 
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Table 8. Results: Hyalella azteca survival and growth test. 

Sample ID 
Survival (%) 

(Mean ± SD) 

Dry Weight (mg) 

(Mean ± SD) 

Laboratory Control 100 ± 0.0 0.93 ± 0.06 

Site Control (FR_UFR1) 72.0 ± 25.9 * 0.76 ± 0.23 

FR_FRCP1 94.0 ± 5.5 0.76 ± 0.05 † 

CM_MC2 94.0 ± 5.5 0.68 ± 0.21 † 

GH_FR1 98.0 ± 4.5 0.84 ± 0.10 

SD = Standard Deviation 
* Survival was significantly lower than the laboratory control 
† Dry weight was significantly lower than the laboratory control 

 
 
 

Table 9. Results: Pimephales promelas survival and growth test. 

Sample ID 

Hatch 

 (%) 

(Mean ± SD) 

Survival  

(%) 

(Mean ± SD) 

Biomass 

(mg) 

(Mean ± SD) 

Length 

 (mm)  

(Mean ± SD) 

Normal 

development 

(%) 

(Mean ± SD) 

Laboratory Control 100.0 ± 0.0  98.3 ± 3.3  10.9 ± 0.6  18.4 ± 0.3  100.0 ± 0.0  

Site Control (FR_UFR1) 96.7 ± 3.8 73.3 ± 16.3 * 10.7 ± 0.4  19.6 ± 1.2  100.0 ± 0.0 

FR_FRCP1 96.7 ± 3.8 70.0 ± 20.7 * 10.7 ± 1.2  19.2 ± 1.3  98.1 ± 3.8 

CM_MC2 100.0 ± 0.0 80.0 ± 14.4 * 10.7 ± 0.7  19.2 ± 1.1  100.0 ± 0.0 

GH_FR1 98.3 ± 3.3 58.3 ± 19.9 * 10.2 ± 1.2  20.4 ± 1.0  100.0 ± 0.0 

SD = Standard Deviation 
* Survival was significantly lower than the laboratory control. 
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4.0 QA/QC 

 

The health histories of the test organisms used in the exposures were acceptable and met the 

requirements of the Environment Canada protocols. The tests met all control acceptability 

criteria and water quality parameters remained within ranges specified in the protocol 

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. 

 

The site water control (FR_UFR1), which was collected on March 2, 2015, was tested 

concurrently with each of the three rounds of C. dubia and P. subcapitata tests and so was eleven 

days post collection when the final test was initiated.  This holding time was considered 

acceptable because this water was being tested as a control, and not as a sample.  Thus, there 

were no concerns about the potential for degradation of toxicants in this water.  This water type 

performed similarly in each of the tests, demonstrating that the holding time did not affect the 

sample.   

 

Hardness and alkalinity were not measured on samples that arrived March 25 and 26, 2015 for 

the P. promelas test. Hardness and alkalinity measurements were performed on all other 

samples.  

 

Results of the reference toxicant tests conducted during the testing program are summarized in 

Table 10.  Results for these tests fell within the acceptable range for organism performance of 

mean and two standard deviations, based on historical results obtained by the laboratory with 

these tests. Thus, the sensitivity of the organisms used in these tests was appropriate. 

 

Table 10. Reference toxicant test results. 

Test Species Endpoint 
Historical Mean 

(2 SD Range) 

CV 

 (%) 
Test Date 

C. dubia 
Survival (LC50): 2.0 g/L NaCl 2.0 (1.6–2.4) 11 

February 25, 2015 
Reproduction (IC50): 1.4 g/L NaCl 1.5 (1.1–2.0) 16 

P. subcapitata Growth (IC50): 30.8 µg/L Zn 25.6 (13.6–48.2) 37 March 11, 2015 

H. azteca Survival (LC50): 4.9 g/L NaCl 5.1 (4.2–6.1) 10 March 12, 2015 

P. promelas Survival (LC50): 308.0 µg/L Cu 148.0 (57.7–379.7) 60 March 23, 2015 

SD = Standard Deviation, CV= Coefficient of Variation, LC = Lethal Concentration, IC = Inhibition Concentration. 
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Ceriodaphnia dubia Summary Sheet 
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Sample ID: 
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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): 

Cd \all 

Feb «S 115 

Test Validity Criteria: 
1) Mean survival of first generation controls is :;::SO % 

2) At least 60% of controls have produced three broods within 8 days 

3) An average of ~15 live young produced per surviving female in the 

control solutions during the first three broods. 

4) Invalid if ephippia observed in any control solution at any time. 

WQ Ranges: 

T (°C) = 25 ± 1; DO (mg/L) = 3.3 to 8.4 ; pH = 6.0 to 8.5 

<24-h (within 12-h) 

g/L NaCL 

g/L NaCL 

7-d LC50 Reference Toxicant Mean and Historical Range: ~.ol Lt, ... J,'i) gtL NaCL 
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Chronic Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 
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Test Species: Ceriodaphnia dubia 

1 4 5 

1 
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CETIS Summary Report Report Date: 

Test Code: 

27 Mar-1510:08 (p 1 of 1) 

15144, 15149, 1 I 03-2706-1367 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Batch ID: 

Start Date: 

05-3026-9517 

05 Mar-15 13:00 

Ending Date: 11 Mar-15 13:00 

Duration: 6d Oh 

Sample Code Sample ID 

Lab Control 08-3649-5027 

FR_UFRl_M_02015 11-3388-6819 

FR_FRCP1_M 07-2279-3211 

CM_MC2_MON_WS 03-5347-2106 

LC_LCDSSLCC_WS 12-2313-9393 

GH_ERC_WS_2015 15-5191-6042 

GH_FR1~WS_2015 20-0368-3125 

Sample Code Material Type 

Lab Control Water Sample 

FR_UFRl_M_02015 Water Sample 

FR_FRCP1_M Water Sample 

CM_MC2_MON_WS Water Sample 

LC_LCDSSLCC_WS Water Sample 

GH_ERC_WS_2015 Water Sample 

GH_FR1_WS_2015 Water Sample 

Test Type: Reproduction-Survival (7d) 

Protocol: EC/EPS 1/RM/21 
\ 

Species: Ceriodaphnia dubia 

Source: In-House Culture 

Sample Date Receive Date 

05 Mar-15 05 Mar-15 

02 Mar-1511:55 04 Mar-15,,/ 

02 Mar-15 14:30 04 Mar-15 V' 
03 Mar-15 08:50 05 Mar-15 v 
02 Mar-15 10:36 04 Mar-15/ 

03 Mar-15 15:16 05 Mar-15 

02 Mar-15 14:22 04 Mar-15 

Sample Source 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Sample Age 

13h 

73h (10.4 °C) 

70h 

52h (6.3 °C) 

74h (7.2 °C) 

46h (6.4 °C) 

71 h (6 °C) 

Analyst: Emma Marus 

Diluent: 

Brine: 

Age: <24h 

Client Name 

Teck Coal 

Station Location Latitude 

Lab Control 

FR_UFR1_M_02032015_N (site c 

FR_FRCP1_M_02032015_N 

CM_MC2_MON_WS_20150303_ 

LC_LCDSSLCC_WS_2015-03-02 

GH_ERC_WS_2015-03-03_N 

GH_FR1_WS_2015-03-02_N 

Project 

Longitude 

6d Survival Rate Summary 

Sample Code Count Mean 9S% LCL 9S% UCL Min Max Std Err Std Dev CV% %Effect 

Lab Control 
FR_UFRl_M_02015 
FR_FRCP1_M 
CM_MC2_MON_WS 

LC_LCDSSLCC_WS 

GH_ERC_WS_2015 

GH_FR1_WS_2015 

6d Survival Rate Detail 

Sample Code 

Lab Control 

FR_UFRl_M_02015 

FR_FRCP1_M 

CM_MC2_MON_WS 

LC_LCDSSLCC_WS 

GH_ERC_WS_2015 

GH_FR1_WS_2015 

6d Survival Rate Binomials 

Sample Code 

Lab Control 

FR_UFRl_M_02015 

FR_FRCP1_M 

CM_MC2_MON_WS 

LC_LCDSSLCC_WS 

GH_ERC_WS_2015 

GH_FR1_WS_2015 

000-469-187-2 

10 
10 
10 
10 

10 

10 

10 

Rep 1 

Rep 1 

1/1 

1/1 

1/1 

1/1 

1/1 

1/1 

1/1 

0.9 

0.9 

0.9 

Rep2 

Rep2 

1/1 

1/1 

1/1 

1/1 

1/1 

1/1 

1/1 

0.6738 1 0 

0.6738 
1 
1 

0.6738 

Rep3 

Rep3 

1/1 

1/1 

1/1 

1/1 

1/1 

1/1 

1/1 

Rep4 

0 

1 

Rep4 

0/1 

1/1 

1/1 

1/1 

1/1 

1/1 

1/1 

0 
1 
1 

0 

Reps 

Reps 

1/1 

1/1 

1/1 

1/1 

1/1 

1/1 

1/1 

CETIS™ v1.8.7.16 

Rep6 

Rep6 

1/1 

1/1 

1/1 

1/1 

1/1 

1/1 

1/1 

0.1 
0 
0.1 
0 
0 
0.1 

0 

Rep7 

1 

0 

1 

Rep7 

1/1 

1/1 

1/1 

1/1 

1/1 

0/1 

1/1 

0.3162 

0 
0.3162 
0 

0 
0.3162 

0 

Rep8 

Rep8 

1/1 

1/1 

1/1 

1/1 

1/1 

1/1 

1/1 

35.14% 
0.0% 
35.14% 
0.0% 

0.0% 

35.14% 

0.0% 

Rep9 

1 

1 

0 

Rep9 

1/1 

1/1 

0/1 

1/1 

1/1 

1/1 

1/1 

0.0% 
-11.11% 
0.0% 
-11.11% 
-11.11% 

0.0% 

-11.11% 

Rep 10 

Rep 10 

1/1 

1/1 

1/1 

1/1 

1/1 

1/1 

1/1 

Analyst: __ _ 
j~ 

QA: ti f'-/ T."'r'.- ~I 



CETIS Analytical Report 

Ceriodaphnia 7~d Survival and Reproduction Test 

Analysis ID: 02-5932-1189 Endpoint: 6d Survival Rate 

Report Date: 

Test Code: 

17Apr-1511:23(p1of1) 

15144, 15149, 1 I 03-2706-1367 

Nautilus Environmental 

Analyzed: 17 Mar-1512:35 Analysis: Single 2x2 Contingency Table 

CETIS Version: CET1Sv1.8.7 
Official Results: Yes 

Batch ID: 05-3026-9517 

Start Date: 05 Mar-15 13:00 

Ending Date: 11 Mar-15 13:00 

Duration: 6d Oh 

Sample Code Sample ID 

(!) La~ Control 

FR_UFRl_M_02015 

08-3649-5027 

11-3388-6819 

Sample Code Material Type 
G:J Lab Control Water Sample 

FR_UFRl_M_02015 WaterSample 

Data Transform Zeta 

Untransformed 

Fisher Exact Test 

Sample vs Sample 

Test Type: Reproduction-Survival (7d) 

Protocol: EC/EPS 1/RM/21 

Species: Ceriodaphnia dubia 

Source: In-House Culture 

Sample Date Receive Date 

05 Mar-15 05 Mar-15 

02 Mar-1511:55 04 Mar-15 

Sample Source 

Teck Coal 

Teck Coal 

Alt Hyp Trials 
C <>T NA 

Test Stat P-Value 

Seed 
NA 

P-Type 

Q) Lab Control FR_UFRl_M_02015 1 1.0000 Exact 

Data Summary 

Sample Code 
CD Lab Control Negative Contr 

FR_UFRl_M_O~eam Contr 

(_0 Lab Control 
FR_UFRl_M_02015 

6d Survival Rate Binomials 

Sample Code 

@ Lab Control 

FR_UFRl_M_02015 

Graphics 

• 

NR 
9 
10 

Rep 1 

1 

Rep 1 

1/1 

1/1 

R NR+ R Prop NR 
1 10 0.9 
0 10 

Rep2 Rep3 Rep4 

1 1 0 

Rep2 Rep3 Rep4 

1/1 1/1 0/1 

1/1 1/1 1/1 

Analyst: Emma Marus 

Diluent: 

Brine: 

Age: <24h 

Sample Age Client Name 

13h Teck Coal 

73h (10.4 °C) 

Station Location Latitude 
Lab Control 

FR_UFR1_M_02032015_N (site c 

Test Result 

Decision(a:5%) 

Non-Significant Effect 

Prop R 0/oEffect 
0.1 0.0% 
0 -11.11% 

Rep5 Rep6 Rep? Reps 

1 1 1 1 

1 

Reps Rep6 Rep? Rep8 
1/1 1/1 111 1/1 

1/1 1/1 1/1 1/1 

Project 

Longitude 

Rep9 Rep10 

1 1 

Rep9 Rep10 

1/1 1/1 

1/1 1/1 

0 lab controi ~ Jcfh Perna \ab wa\w fP'\~\ 
fO-,JJRl-\- \'\ _o 1-06 = u.pW"l'.101] ~tte UJCdi?;- IYl'\-if'v \ 
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CETIS Analytical Report 

Ceriodaphnia 7-d Survival and Reproduction Test 

Analysis ID: 15-3586-5936 Endpoint: 6d Survival Rate 

Report Date: 

Test Code: 

17 Mar-15 12:36 (p 3 of 8) 

15144, 15149, 1 I 03-2706-1367 

Nautilus Environmental 

CETIS Version: CETISv1 .8.7 
Analyzed: 17 Mar-15 12:34 Analysis: STP 2x2 Contingency Tables Official Results: Yes 

Batch ID: 

Start Date: 

05-3026-9517 

05 Mar-15 13:00 

Test Type: Reproduction-Survival (7d) 

Protocol: EC/EPS 1/RM/21 

Ending Date: 11 Mar-1513:00 Species: Ceriodaphnia dubia 

Duration: 6d Oh Source: In-House Culture 

Sample Code Sample ID 

Lab Control 08-3649-5027 

FR_FRCP1_M 07-2279-3211 

CM_MC2_MON_WS 03-5347-2106 

LC_LCDSSLCC_WS 12-2313-9393 

GH_ERC_WS_2015 15-5191-6042 

GH_FR1_WS_2015 20-0368-3125 

Sample Code Material Type 

Lab Control Water Sample 

FR_FRCP1_M Water Sample 

CM_MC2_MON_WS Water Sample 

LC_LCDSSLCC_WS Water Sample 

GH_ERC_WS_2015 Water Sample 

GH_FR1_WS_2015 Water Sample 

Data Transform Zeta 

Untransformed 

Fisher Exact/Bonferroni-Holm Test 

Sample vs Sample 

Lab Control 
Lab Control 

Lab Control 
Lab Control 
Lab Control 

Data Summary 

FR_FRCP1_M 

CM_MC2_MON_WS 
LC_LCDSSLCC_WS 

GH_ERC_WS_2015 
GH_FR1_WS_2015 

~% NR 

Lab Control Negative Contr 9 

FR_FRCP1_M 9 

CM_MC2_MON_WS 10 
LC_LCDSSLCC_WS 10 
GH_ERC_WS_2015 9 

GH_FR1_WS_2015 10 

6d Survival Rate Detail 

C-% Rep 1 

Lab Control 1 

FR_FRCP1_M 

CM_MC2_MON_WS 

LC_LCDSSLCC_WS 

GH_ERC_WS_2015 

GH_FR1_WS_2015 1 . 

Sample Date Receive Date 

05 Mar-15 05 Mar-15 

02 Mar-15 14:30 04 Mar-15 

03 Mar-15 08:50 05 Mar-15 

02 Mar-15 10:36. 04 Mar-15 

03 Mar-15 15:16 05 Mar-15 

02 Mar-15 14:22 04 Mar-15 

Sample Source 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Alt Hyp Trials 

C>T NA 

Test Stat P-Value 

0.7632 1.0000 
1 1.0000 

1.0000 
0.7632 1.0000 
1 1.0000 

R NR+R 

10 
1. 10 

0 10 
0 10 
1 10 

0 10 

Rep2 Rep3 

1 1 

1 

Seed 

NA 

P-Type 

Exact 
Exact 
Exact 

Exact 
Exact 

Prop NR 

0.9 

0.9 

0.9 

Rep4 

0 

Analyst: Emma Marus 

Sample Age 

13h 

70h 

52h (6.3 °C) 

74h (7.2 °C) 

46h (6.4 °C) 

71h(6°C) 

Diluent: 

Brine: 

Age: <24h 

Client Name 

Teck Coal 

Station Location 

Lab Control 

FR_FRCP1_M_02032015_N 

CM_MC2_MON_WS_20150303_ 

LC_LCDSSLCC _WS_2015-03-02 

GH_ERC_WS_2015-03-03_N 

GH_FR1_WS_2015-03-02_N 

Latitude 

Test Result 

Decision(a:5%) 

Non-Significant Effect 
Non-Significant Effect 

Non-Significant Effect 
Non-Significant Effect 
Non-Significant Effect 

PropR %Effect 

0.1 0.0% 

0.1 0.0% 

0 -11.11% 
0 -11.11% 
0.1 0.0% 

0 -11.11% 

Rep5 
l. 

Rep& Rep7 Rep8 

1 1 1 1 

1 

1 

0 

Project 

Longitude 

Rep9 Rep 10 

1 1 

0 

000-469-187-2 CETIS™ v1.8.7.16 Analyst: _ ____,_ QA: 



CETIS Analytical Report 

Ceriodaphnia 7-d Survival and Reproduction Test 

Analysis ID: 15-3586-5936 Endpoint: 6d Survival Rate 
Analyzed: 17 Mar-15 12:34 Analysis: STP 2x2 Contingency Tables 

6d Survival Rate Binomials 

C-% Rep 1 Rep2 Rep3 Rep4 Reps 

Lab Control 111 1/1 1/1 0/1 1/1 

FR_FRCP1_M 1/1 1/1 1/1 1/1 1/1 

CM_MC2_MON_WS 1/1 1/1 1/1 1/1 1/1 

LC_LCDSSLCC_WS 1/1 1/1 1/1 1/1 111 

GH_ERC_WS_2015 111 1/1 1/1 1/1 1/1 

GH_FR1_WS_2015 1/1 111 111 1/1 1/1 

Graphics 

• • • 
• • • 

~· 12, 12, 
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ia 
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000-469-187-2 CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

17 Mar-15 12:36 (p 4 of 8) 

15144, 15149, 1 I 03-270S:-1367 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Rep6 Rep7 Rep8 Rep9 Rep 10 

111 1/1 1/1 111 111 

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 

1/1 011 1/1 1/1 1/1 

1/1 1/1 1/1 1/1 1/1 

Analyst: __ _ 



CETIS Analytical Report 

Ceriodaphnia 7-d Survival and Reproduction Test 

Analysis ID: 19-4708-2687 Endpoint: 6d Survival Rate 

Report Date: 

Test Code: 

17 Mar-15 12:36 (p 7 of 8) 

15144, 15149, 1 I 03-2706-1367 

Nautilus Environmental 

Analyzed: 17 Mar-15 12:34 Analysis: STP 2x2 Contingency Tables 
CETIS Version: CETISv1 .8.7 
Official Results: Yes 

Batch ID: 

Start Date: 

05-3026-9517 

05 Mar-15 13:00 

Ending Date: 11 Mar-1513:00 

Duration: 6d Oh 

Sample Code Sample ID 

l!f R_ UFRl_M_02015 11-3388-6819 

FR_FRCP1_M 07-2279-3211 

CM_MC2_MON_WS 03-5347-2106 

LC_LCDSSLCC_WS 12-2313-9393 

GH_ERC_WS_2015 15-5191-6042 

GH_FR1_WS_2015 20-0368-3125 

Sample Code Material Type 

Q) FR_UFRl_M_02015 Water Sample 

FR_FRCP(_M Water Sample 

CM_MC2_MON_WS Water Sample 

LC_LCDSSLCC_WS Water Sample 

GH_ERC_WS_2015 Water Sample 

GH_FR1_WS_2015 Water Sample 

Data Transform Zeta 
Untransformed 

Fisher Exact/Bonferroni-Holm Test 

Sample vs Sample 

Test Type: Reproduction-Survival (7d) 

Protocol: EC/EPS 1/RM/21 

Species: Ceriodaphnia dubia 

Source: In-House Culture 

Sample Date Receive Date 

02 Mar-1511:55 04 Mar-15 

02 Mar-15 14:30 04 Mar-15 

03 Mar-15 08:50 05 Mar-15 

02 Mar-15 10:36 04 Mar-15 

03 Mar-15 15:16 05 Mar-15 

02 Mar-15 14:22 04 Mar-15 

Sample Source 
Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Alt Hyp Trials 

C>T NA 

Test Stat P-Value 
0.5 1.0000 

Seed 
NA 

P-Type 
Exact 

1 

FR_UFRl_M_02015 FR_FRCP1_M 
(t FR UFRI M 02015 CM MC2 MON WS 

FR_UFRl_M_02015 LC_LCDSSLCC_WS 
FR_UFRl_M_02015 GH_ERC_WS_2015 
FR_UFR1..,.M_02015 GH_FR1_WS_2015 

1 
1 
0.5 

1.0000 Exact 
1.0000 Exact 
1.0000 Exact 
1.0000 Exact 

Data Summary 

~% NR 

UJ FR_UFRl_M_O~eam Contr 10 
FR_FRCP1_M 9 
CM_MC2_MON_WS 10 
LC_LCDSSLCC_WS 10 
GH_ERC_WS_2015 9 
GH_FR1_WS_2015 10 

6d Survival Rate Detail 

C-% 

(!) FR_UFRl_M_02015 

FR_FRCP1_M 

CM_MC2_MON_WS 

LC_LCDSSLCC_WS 

GH_ERC_WS_2015 

GH_FR1_WS_2015 

Rep 1 

R 

0 

0 
0 

0 

Rep2 

NR+R Prop NR 
10 1 
10 0.9 
10 
10 
10 0.9 
10 

Rep3 Rep4 

Analyst: Emma Marus 

Sample Age 

73h (10.4 °C) 

70h 

52h (6.3 °C) 

74h (7.2 °C) 

46h (6.4 °C) 

71 h (6 °C) 

Diluent: 

Brine: 

Age: <24h 

Client Name 

Teck Coal 

Station Location Latitude 

FR_UFR1_M_02032015_N (site q,Vl-ly-v{ \ 
FR_FRCP1_M_02032015_N 

CM_MC2_MON_WS_20150303_ 

LC_LCDSSLCC_WS_2015-03-02 

GH_ERC_WS_2015-03-03_N 

GH_FR1_WS_2015-03-02_N 

Test Result 

Decision(a:5%) 
Non-Significant Effect 
Non-Significant Effect 
Non-Significant Effect 
Non-Significant Effect 
Non-Significant Effect 

PropR %Effect 

0 0.0% 
0.1 10.0% 
0 0.0% 
0 0.0% 
0.1 10.0% 
0 0.0% 

Reps Rep& Rep7 Rep8 

0 

Project 

Longitude 

Rep9 

1 
0 

Rep 10 

000-469-187-2 CETIS™ v1.8.7.16 Analyst: __ _ 



CETIS Analytical Report 

Ceriodaphnia 7-d Survival and Reproduction Test 

Analysis ID: 19-4708-2687 
Analyzed: 17 Mar-15 12:34 

6d Survival Rate Binomials 

C-% 

FR_UFRl_M_02015 

FR_FRCP1_M 

CM_MC2_MON_WS 

LC_LCDSSLCC_WS 

GH_ERC_WS_2015 

GH_FR1_WS_2015 
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Endpoint: 6d Survival Rate 
Analysis: STP 2x2 Contingency Tables 

Rep2 Rep3 Rep4 Rep5 
1/1 1/1 1/1 1/1 

1/1 1/1 1/1 1/1 

1/1 1/1 1/1 1/1 

1/1 1/1 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™ v1.8.7.16 

Report Date: 

Test Code: 

17 Mar-15 12:36 (p 8 of 8) 

15144, 15149, 1 I 03-2706-1367 

Nautilus Environmental 

CETIS Version: CETISv1 .8.7 
Official Results: Yes 

Rep& Rep7 Rep8 Rep9 Rep 10 
1/1 1/1 1/1 1/1 1/1 

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

1/1 111 1/1 1/1 1/1 

Analyst: __ _ 



CETIS Summary Report Report Date: 

Test Code: 

27Mar-1510:08(p1of1) 

15144, 15149, 1 I 03-2706-1367 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Batch ID: 

Start Date: 

05-3026-9517 

05 Mar-15 13:00 

Ending Date: 11 Mar-15 13:00 

Duration: 6d Oh 

Sample Code Sample ID 

Lab Control 08-3649-5027 

FR_UFRl_M_02015 11-3388-6819 

FR_FRCP1_M 07-2279-3211 

CM_MC2_MON_WS 03-5347-2106 

LC_LCDSSLCC_WS 12-2313-9393 

GH_ERC_WS_2015 15-5191-6042 

GH_FR1_WS_2015 20-0368-3125 

Sample Code Material Type 

Lab Control Water Sample 

FR_UFRl_M_02015 Water Sample 

FR_FRCP1_M Water Sample 

CM_MC2_MON_WS Water Sample 

LC_LCDSSLCC_WS Water Sample 

GH_ERC_WS_2015 Water Sample 

GH_FR1_WS_2015 Water Sample 

Test Type: Reproduction-Survival (7d) 

Protocol: EC/EPS 1/RM/21 

Species: Ceriodaphnia dubia 

Source: In-House Culture 

· Sample Date Receive Date 

05Mar-15 05Mar-15 

02 Mar-1511:55 04 Mar-15 

02 Mar-15 14:30 04 Mar-15 

03 Mar-15 08:50 05 Mar-15 

02 Mar-15 10:36 04 Mar-15 

03 Mar-15 15:16 05 Mar-15' 

02 Mar-15 14:22 04 Mar-15 

Sample Source 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Analyst: Emma Marus 

Diluent: 

Brine: 

Age: <24h 

Sample Age Client Name 

13h Teck Coal 

73h (10.4 °C) 

?Oh 

52h (6.3 °C) 

74h (7.2 °C) 

46h (6.4 °C) 

71 h (6 °C) 

Station Location Latitude 

Lab Control 

FR_UFR1_M_02032015_N (site c 

FR_FRCP1_M_02032015_N 

CM_MC2_MON_WS_20150303_ 

LC_LCDSSLCC_WS_2015-03-02 

GH_ERC_WS_2015-03-03_N 

GH_FR 1 _ WS_2015-03-02_N 

Project 

Longitude 

Reproduction Summary 

Sample Code Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev CV% %Effect 

Lab Control 

FR_UFRl_M_02015 
FR_FRCP1_M 

CM_MC2_MON_WS 

LC_LCDSSLCC_WS 

GH_ERC_WS_2015 

GH_FR1_WS_2015 

Reproduction Detail 

Sample Code 

Lab Control 

FR_UFRl_M_02015 

FR_FRCP1_M 

CM_MC2_MON_WS 

LC_LCDSSLCC_WS 

GH_ERC_WS_2015 

GH_FR1_WS_2015 

000-469-187-2 

10 

10 

10 

10 

10 

10 
10 

Rep 1 

7 

23 

8 

25 

21 

23 

18 

22.3 

23 

10.5 

19.5 

21.8 

21.5 

22.1 

Rep2 

26 

27 

10 

18 

19 

23 

23 

17.57 27.03 7 

20.22 25.78 17 

7.614 13.39 3 

17.28 

19.59 

15.61 

20.4 

Rep3 

27 

24 

11 

22 

25 

26 

22 

21.72 

24.01 

27.39 

23.8 

Rep4 

20 

17 

11 

22 

25 

26 

22 

15 

16 

0 
18 

Reps 

21 

28 

6 

15 

23 

28 

24 

CETIS™ v1 .8.7.16 

31 

28 

17 

25 

26 

28 

26 

Rep6 

27 

26 

14 

17 

22 

19 

22 

2.093 

1.229 

1.276 

0.9804 

0.9752 

2.604 

0.752 

Rep7 

18 

25 

12 

21 

21 

0 

21 

6.617 

3.887 

4.035 
3.1 

3.084 

8.236 

2.378 

Rep8 

23 

17 

13 

16 

16 

18 

26 

29.67% 

16.9% 

38.42% 
15.9% 

14.15% 

38.31% 

10.76% 

Rep9 

31 

23 

3 

20 

20 

27 

19 

0.0% 

-3.14% 

52.91% 

12.56% 

2.24% 

3.59% 

0.9% 

Rep 10 

23 

20 

17 

19 

26 

25 

24 

Analyst: __ _ QA: d~ 
A,,_~. IL /,. · 



CETIS Analytical Report Report Date: 

Test Code: 

17Mar-1512:36(p1of2) 

15144, 15149, 1 I 03-2706-1367 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 13-0396-0773 

Analyzed: 17 Mar-1512:35 

Batch ID: 05-3026-9517 

Start Date: 05 Mar-1513:00 

Ending Date: 11 Mar-1513:00 

Duration: 6d Oh 

Sample Code Sample ID 

(Y Lab Control 

FR_UFRl_M_02015 

08-3649-5027 

11-3388-6819 

Endpoint: Reproduction 
Analysis: Parametric-Two Sample 

Test Type: Reproduction-Survival (7d) 

Protocol: EC/EPS 1/RM/21 

Species: Ceriodaphnia dubia 

Source: In-House Culture 

Sample Date Receive Date 

05Mar-15 05Mar-15 

02 Mar-1511:55 04 Mar-15 

Sample Age 

13h 

73h (10.4 'C) 

CETIS Version: CET1Sv1.8.7 

Official Results: Yes 

Analyst: Emma Marus 

Diluent: 

Brine: 

Age: <24h 

Client Name Project 

Teck Coal 

Sample Code Material Type Sample Source Station Location Latitude Longitude 

(i\ Lab Control Water Sample 
'--' FR_UFRl_M_02015 Water Sample 

Data Transform Zeta 

Untransformed NA 

Equal Variance t Two-Sample Test 

Sample Code vs Sample Code 

(!;Lab Control FR_UFRl_M_02015 

ANOVA Table 

Source Sum Squares 

Between 2.45 

Error 530.1 
Total 532.55 

Distributional Tests 

Attribute Test 

Variances Variance Ratio F 

Teck Coal 

Teck Coal 

Alt Hyp Trials 

C<>T NA 

Test Stat Critical 

0.2884 2.101 

Mean Square 

2.45 
29.45 

Test Stat 

2.898 
Distribution Shapiro-Wilk W Normality 0.9225 

Reproduction Summary 

C-o/o Count Mean 95% LCL 

GJ-ab Control 10 22.3 17.57 
FR_UFRl_M_02015 10 23 20.22 

Reproduction Detail 

C-o/o Rep 1 Rep2 Rep3 

ciJ Lab Control 7 26 27 

FR_UFRl_M_02015 23 27 24 

Lab Control 

FR_UFR1_M_02032015_N (site o'Jor<JtJ\) 

Seed PMSD Test Result 

NA 22.9% 

MSD OF P-Value P-Type Decision(a:5%) 

5.099 18 0.7763 GDF Non-Significant Effect 

DF F Stat P-Value Decision(a:5°/o) 

0.08319 0.7763 Non-Significant Effect 
18 

19 

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

6.541 0.1288 Equal Variances 
0.866 0.1106 Normal Distribution 

95% UCL Median Min Max Std Err 

27.03 23 7 31 2.093 
25.78 23.5 17 28 1.229 

Rep4 Reps Rep6 Rep7 Rep8 

20 21 27 18 23 

17 28 26 25 17 

W ia.b cc"'~z,,J ~- 20 i. f-e:l'~,K i,a,,b ,_,_,,,,,~er cu-..+·\f?.cc\ 

r--:t2~--L>Fi:2--\ --~-K-r.):z.o\,"5" _::. LA()Stlre_o ... \.-ir~ ::H .. ~e V;'.Y.:.Xe< CC/,""\°\":'\(~_;\ 

CV% 

29.67% 
16.9% 

Rep9 

31 

23 

000-469-187-2 CETIS'" v1.8.7.16 Analyst: __ _ 

o/oEffect 

0.0% 
-3.14% 

Rep 10 

23 

20 



CETIS Analytical Report 

Ceriodaphnia 7-d Survival and Reproduction Test 

Analysis ID: 13-0396-0773 Endpoint: Reproduction 
Analyzed: 17 Mar-15 12:35 Analysis: Parametric-Two Sample 

Graphics 

" 

• 

• 

000469-187 -2 CETIS'" v1.8.7.16 

Report Date: 

Test Code: 

17 Mar-1512:36 (p 2 of 2) 
15144, 15149, 1 I 03-2706-1367 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 
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CETIS Analytical Report 

Ceriodaphnia 7-d Survival and Reproduction Test 

Analysis ID: 11-9441-0592 Endpoint: Reproduction 

Report Date: 

Test Code: 

17 Mar-15 12:37 (p 3 of 8) 

15144, 15149, 1 I 03-2706-1367 

Nautilus Environmental 

Analyzed: 17 Mar-15 12:34 Analysis: Nonparametric-Control vs Treatments 
CETIS Version: CETISv1 .8.7 
Official Results: Yes 

Batch ID: 05-3026-9517 

Start Date: 05 Mar-15 13:00 

Ending Date: 11 Mar-15 13:00 

Duration: 6d Oh 

Sample Code Sample ID 

Lab Control 08-3649-5027 

FR_FRCP1_M 07-2279-3211 

CM_MC2_MON_WS 03-5347-2106 

LC_LCDSSLCC_WS 12-2313-9393 

GH_ERC_WS_2015 15-5191-6042 

GH_FR1_WS_2015 20-0368-3125 

Sample Code Material Type 

Lab Control Water Sample 

FR_FRCP1_M Water Sample 

CM_MC2_MON_WS Water Sample 

LC_LCDSSLCC_WS Water Sample 

GH_ERC_WS_2015 Water Sample 

GH_FR1_WS_2015 Water Sample 

Data Transform Zeta 

Untransformed NA 

Steel Many-One Rank Sum Test 

Test Type: Reproduction-Survival (7d) 

Protocol: EC/EPS 1/RM/21 

Species: Ceriodaphnia dubia 

Source: In-House Culture 

Sample Date Receive Date 

05 Mar-15 05 Mar-15 

02 Mar-15 14:30 04 Mar-15 

03 Mar-15 08:50 05 Mar-15 

02 Mar-15 10:36 04 Mar-15 

03 Mar-15 15:16 05 Mar-15 

02 Mar-15 14:22 04 Mar-15 

Sample Source 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Alt Hyp 

C>T 

Trials 

NA 

Seed 

NA 

Analyst: Emma Marus 

Sample Age 

13h 

70h 

52h (6.3 °C) 

74h (7.2 °C) 

46h (6.4 °C) 

71 h (6 °C) 

Diluent: 

Brine: 

Age: <24h 

Client Name 

Teck Coal 

Station Location 

Lab Control 

FR_FRCP1_M_02032015_N 

CM_MC2_MON_WS_20150303_ 

LC_LCDSSLCC_WS_2015-03-02 

GH_ERC_WS_2015-03-03_N 

GH_FR1_WS_2015-03-02_N 

Latitude 

PMSD Test Result 

23.2% 

Sample Code vs Sample Code Test Stat Critical Ties DF P-Value P-Type Decision( a:5%) 
Lab Control FR_FRCP1_M 63 75 0 18 0.0034 Asymp Significant Effect 

CM_MC2_MON_WS 81.5 75 3 18 0.1312 Asymp Non-Significant Effect 
LC_LCDSSLCC_W 95 75 4 18 0.5278 Asymp Non-Significant Effect 
GH_ERC_WS_2015 104.5 75 4 18 0.8218 Asymp Non-Significant Effect 
GH_FR1_WS_2015 97.5 75 4 18 0.6152 Asymp Non-Significant Effect 

ANOVA Table 

Source Sum Squares Mean Square OF F Stat P-Value Decision(a:5%) 

Between 1048.083 209.6167 5 8.238 <0.0001 Significant Effect 
Error 1374.1 25.4463 54 
Total 2422.183 59 

Distributional Tests 

Attribute Test Test Stat Critical P-Value Decision(a:1%) 

Variances Bartlett Equality of Variance 20.58 15.09 0.0010 Unequal Variances 
Distribution Shapiro-Wilk W Normality 0.8598 0.9459 <0.0001 Non-normal Distribution 

Reproduction Summary 

C-% Count Mean 95% LCL 95% UCL Median Min Max Std Err 

Lab Control 10 22.3 17.57 27.03 23 7 31 2.093 
FR_FRCP1_M 10 10.5 7.614 13.39 11 3 17 1.276 
CM_MC2_MON_WS 10 19.5 17.28 21.72 19.5 15 25 0.9804 
LC_LCDSSLCC_WS 10 21.8 19.59 24.01 21.5 16 26 0.9752 
GH_ERC_WS_2015 10 21.5 15.61 27.39 24 0 28 2.604 
GH_FR1_WS_2015 10 22.1 20.4 23.8 22 18 26 0.752 

Project 

Longitude 

CV% %Effect 

29.67% 0.0% 
38.42% 52.91% 
15.9% 12.56% 
14.15% 2.24% 
38.31% 3.59% 
10.76% 0.9% 

000-469-187-2 CETIS™ v1.8.7.16 Analyst: __ _ QA: J(}U_ 
A=1I\ tr IL/, 



CETIS Analytical Report 

Ceriodaphnia 7-d Survival and Reproduction Test 

Analysis ID: 11-9441-0592 Endpoint: Reproduction 
Analyzed: 17 Mar-15 12:34 Analysis: Nonparametric-Control vs Treatments 

Reproduction Detail 

C-% Rep 1 Rep2 Rep3 Rep4 Rep5 

Lab Control 7 26 27 20 21 

FR_FRCP1_M 8 10 11 11 6 

CM_MC2_MON_WS 25 18 22 22 15 

LC_LCDSSLCC_WS 21 19 25 25 23 

GH_ERC_WS_2015 23 23 26 26 28 

GH_FR1_WS_2015 18 23 22 22 24 

Graphics 
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& 

• 

000-469-187-2 CETIS™ v1.8.7.16 

• 

Report Date: 

Test Code: 

17 Mar-15 12:37 (p 4 of 8) 

15144, 15149, 1 I 03-2706-1367 

Nautilus Environmental 

CETIS Version: CETISv1 .8.7 
Official Results: Yes 

Rep& Rep7 Rep8 Rep9 Rep 10 

27 18 23 31 23 
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17 21 16 20 19 

22 21 16 20 26 
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22 21 26 19 24 

Analyst: __ _ QA j(X;_ I 
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CETIS Analytical Report Report Date: 

Test Code: 

17 Mar-15 12:37 (p 7 of 8) 

15144, 15149, 1 I 03-2706-1367 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 00-9457-8285 Endpoint: Reproduction CETIS Version: CETISv1.8.7 
Analyzed: 17 Mar-15 12:34 Analysis: Nonparametric-Control vs Treatments Official Results: Yes 

Batch ID: 05-3026-9517 

Start Date: 05 Mar-1513:00 

Ending Date: 11 Mar-1513:00 

Duration: 6d Oh 

Sample Code Sample ID . 

@=R_UFRl_M_02015 11-3388-6819 

FR_FRCP1_M 07-2279-3211 

CM_MC2_MON_WS 03-5347-2106 

LC_LCDSSLCC_WS 12-2313-9393 

GH_ERC_WS_2015 15-5191-6042 

GH_FR1_WS_2015 20-0368-3125 

Sample Code Material Type 

LJ}R_UFRl_M_02015 Water Sample 

FR_FRCP1_M Water Sample 

CM_MC2_MON_WS Water Sample 

LC_LCDSSLCC_WS Water Sample 

GH_ERC_WS_2015 Water Sample 

GH_FR1_WS_2015 Water Sample 

Data Transform Zeta 

Untransformed NA 

Steel Many-One Rank Sum Test 

Test Type: Reproduction-Survival (7d) 

Protocol: EC/EPS 1/RM/21 

Species: Ceriodaphnia dubia 

Source: In-House Culture 

Sample Date Receive Date 

02 Mar-15 11 :55 04 Mar-15 

02 Mar-15 14:30 04 Mar-15 

03 Mar-15 08:50 05 Mar-15 

02 Mar-15 10:36 04 Mar-15 

03 Mar-15 15:16 05 Mar-15 

02 Mar-15 14:22 04 Mar-15 

Sample Source 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Alt Hyp 

C>T 

Trials 

NA 

Seed 

NA 

Sample Age 

73h (10.4 °C) 

?Oh 

52h (6.3 °C) 

74h (7.2 °C) 

46h (6.4 °C) 

71h (6 °C) 

Analyst: Emma Marus 

Diluent: 

Brine: 

Age: <24h 

Client Name 

Teck Coal 

Station Location Latitude 

FR_UFR1_M_02032015_N (site c 

FR_FRCP1_M_02032015_N 

CM_MC2_MON_WS_20150303_ 

LC_LCDSSLCC _WS_2015-03-02 

GH_ERC_WS_2015-03-03_N 

GH_FR1_WS_2015-03-02_N 

PMSD Test Result 

20.2% 

_ Sample Code vs Sample Code Test Stat Critical Ties DF P-Value P-Type Decision(a:5%) 

UJFR UFRI M 02015 FR_FRCP1_M 56 75 18 0.0005 Asymp Significant Effect - - -
CM_MC2_MON_WS 78 75 3 18 0.0771 Asymp Non-Significant Effect 
LC_LCDSSLCC_W 93 75 4 18 0.4569 Asymp Non-Significant Effect 
GH_ERC_WS_2015 106.5 75 5 18 0.8650 Asymp Non-Significant Effect 
GH_FR1_WS_2015 93.5 75 3 18 0.4745 Asymp Non-Significant Effect 

ANOVATable 

Source Sum Squares Mean Square DF F Stat P-Value Decision(a:5%) 

Between 1089.733 217.9467 5 10.55 <0.0001 Significant Effect 
Error 1116 . 20.66667 54 
Total 2205.733 59 

Distributional Tests 

Attribute Test Test Stat Critical P-Value Decision(a:1%) 

Variances Bartlett Equality of Variance 18.99 15.09 0.0019 Unequal Variances 
Distribution Shapiro-Wilk W Normality 0.8555 0.9459 <0.0001 Non-normal Distribution 

Reproduction Summary 

C-% Count Mean 95% LCL 95% UCL Median Min Max Std Err 

Ut FR_UFRl_M_02015 10 23 20.22 25.78 23.5 17 28 1.229 
FR_FRCP1_M 10 10.5 7.614 13.39 11 3 17 1.276 

CM_MC2_MON_WS 10 19.5 17.28 21.72 19.5 15 25 0.9804 

LC_LCDSSLCC_WS 10 21.8 19.59 24.01 21.5 16 26 0.9752 

GH_ERC_WS_2015 10 21.5 15.61 27.39 24 0 28 2.604 

GH_FR1_WS_2015 10 22.1 20.4 23.8 22 18 26 0.752 

(0 ft2-_uW~l- H-Y;)Dl~- =st+-€!: l.uD.:."t-e~- cc.n\yo\ 
({ .. lf~iveo.~·) 

Project 

Longitude 

CV% %Effect 

16.9% 0.0% 
38.42% 54.35% 

15.9% 15.22% 

14.15% 5.22% 

38.31% '6.52% 

10.76% 3.91% 

000-469-187-2 CETIS™ v1.8.7.16 Analyst: __ _ QA: 



CETIS Analytical Report 

Ceriodaphnia 7-d Survival and Reproduction Test 

Analysis ID: 00-9457-8285 Endpoint: Reproduction 
Analyzed: 17 Mar-15 12:34 Analysis: Nonparametric-Control vs Treatments 

Reproduction Detail 

C-% Rep 1 Rep2 Rep3 Rep4 Reps 

FR_UFRl_M_02015 23 27 24 17 28 

FR_FRCP1_M 8 10 11 _11 6 

CM_MC2_MON_WS 25 18 22 22 15 

LC_LCDSSLCC_WS 21 19 25 25 23 

GH_ERC_WS_2015 23 23 26 26 28 
GH_FR1_WS_2015 18 23 22 22 24 
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000-469-187-2 CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

17 Mar-1512:37 (p 8 of 8) 

15144, 15149, 1 I 03-2706-1367 

Nautilus Environmental 

CETIS Version: CET1Sv1.8.7 
Official Results: Yes 

Rep& Rep7 Rep8 Rep9 Rep 10 
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17 21 16 20 19 
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Client: 1fct.. Coal 
W.0.#: \5\SS .15ilol)IS\4q, lt;l"M Hardness and Alkalinity Datasheet 

Alkalinity Hardness 
Volume ot 

Sample (ml) 0.02N (ml) of 0.02N Sample 0.01M Total 
Volume HCL/H2S04 HCL/H2S04 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 

~·1. Pert,e.r ft?ur S II S 5 t> 4,5 4,(o ~~ so S1Q u-n t1P~~ ,.., 
~ll-\.>~l- /V\® '~ ,,~ \1l J~ 10<!> ~~-\ ~d10 

...... 

FtL~CR\ I~ ~.:, ~,'-< ~q0 to(!) l~l~ l lo=fa 
{ /Y)_ fY\C. .~_MO/\) m© ~.3 -~.4 ~ )tf!J \.I ,S ~~ 
LC..- LU)>S UC.- \Al!> Id!' ), 'I :?.O l~O io<D i;,3 S3D 
~-~l-W) So ·-1, lo -:,,~ \~~ 50 q,l.t'> \ct~ 

{,.."- ~~LwS .. ao1S \/ ){j9 Q, \ J.~ ~DO 1cJD s .. l Slb \v 

Notes: (!) D\1\A~ .\o 100"" L w l D'l- \AiGl.\e..r 
(!2 St~ to !\ltDQ... 

Reviewed by: J~ Date Reviewed: A:, r . 1 f, fu( 
( 

Version 1.0 Issued June 26, 2006 Nautilus Environmental 



Ceriodaphnia dubia Summary Sheet 

Client: 1eclL coJ. 
Work Order No.: IS\JD 

Sample Information: 

Start Date/Time: ffla nh ft> I J s el« DO~ 
Set up by: t(YW) I (V) ].... T 

Test Validity Criteria: 
1) Mean survival of first generation controls is ;::>:80 % 

Sample ID: 'Lv _ M.t. Q l.0$ --~ D 15 ~o 3-oY_fJ 2) At least 60% of controls have produced three broods within 8 days 

Sample Date: (Y\a [lh Y //5 3) An average of ;::>:15 live young produced per surviving female in the 

Date Received: M.wt.~ ltl / t S control solutions during the first three broods. 

Sample Volume: '\ 'f... 'do L 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 ~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): 

15l\Ja.ol 

WQ Ranges: 

T (0 C) = 25 ± 1; DO (mg/L) = 3.3 to 8.4 ; pH = 6.0 to 8.5 

o'JalolSA 
<24-h (within 12-h) 

g/L NaCL 

g/L NaCL 

7-d LC50 Reference Toxicant Mean and Historical Range: ~,oU.lrd ."\) g/L NaCL 

7-d IC50 Reference Toxicant Mean and Historical Range: l S l J, I- 'd ,o) g/L NaCL 

CV(%): 

CV(%): 

ll 
llo 

Test Results: 

( Surv}_"al \~%) Heati <37'1 ~ 
Reproduction (Mean ± SD) 

'CC 

Negative Control lOO to. o 'd':l. \.f ± 1.8 
~\1P Col).\ roQ. ID lDO ro. o ~S-~ ± 3.Cf 

£\l_ r'\tQ_w~_Qnlt;-os-04_ tJ ion ..t:o. o ~~:~ ± to.S 
± 

± 

± 

± 

± 

± 

Reviewed by: Date reviewed: --~A_ ........ ··p:r............_ ... _Z_q......,f,__· ....... [~----
Jan 26, 2011; Ver. 2.0 Nautilus Environmental 

\ 



\~~1~ 

(v /') 

Client: 
Sample ID: 
Work Order #: 

Chronic Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

~ 

::~:=:~:::~ ~~~Sf!~~~oo~ 
Test Species: Ceriodaphnia dubia 

~~-.... ........... -----t-=""'""+~...._,..~~........-----+-_,...---t..___~+-=-~~~.,..-.+~-'-Ml-"~~i"'-7~~--+~-=--+--=--~ 

\ITTJi(vv,i-----.-------.--------.----~·-Da ___ s ____ -.---~---.-----~--~ 
Concentration O 1 2 3 4 6 7 

tV# ML'L final 

in it. 
·~oncentration i-,---0 ~----,....1 ----+---...-2-....,-,.i....,...,......,...,....,...3 ___ i-.-,.,..,._,..,,,4_..,.--..,__-..... 5-=+,....,,,.-...,.6--.,....,_+--7----t 

old < new olcl ' .ne\if iold rititw' '· :~ old . new old . new old new final 

Davs 

Temperature c0 c> 
... .. 

DO (mg/L) 
. pH 

Cond. (µS/cm) 

Initials 

) 
An~lysts: 

Hardness* 
flwD . MLJ , tMt--1 

.( ( . 
Reviewed by: 

* mg/L as CaC03 Date reviewed: 
WQ Ranges: T (°C) = 25 ± 1; DO (mg/L) = 3.3 to 8.4 (mg/L) ; pH = 6 to 8.5 
Sample Description: a ..... L .... I ..... · _..._C ..... la_~_(..._,_ _______ __,___,,.... _______________ _ 

eroodb:rd used: 0"2-~lS'A- ({l I -l ~f CommentS: 

Version 1.2 Issued Jan 26, 2011 Nautilus Envird{lmental 

\ 



Client: ~ct Ccn( 
Sample ID: £-VO-tcun -~~ 
Work Order: l~l~/111/TD 

Days Concentration: \:.of\ir1> :Jl:>""/o ~vr er 
A B C D E F G H I J I nit 

1 _/ ,/ J/ / ..... i/" ,/ .,./ i/ ,/ ,/ ~ EtnPI 
v // / / / / 

v/ v/ // 
.,,. 

2 / /; / / / A-. 

3 1+ t/' ;.-" { If al / ,./ ·~ ,; ~1;, 

4; / Lt ~: ·~ ;/ ~ i.. .. f../. y ~ •f/(lj 

5 '1 ~; A 111' e B EI . B 1/0 R ~~& 
6 r=r /'2... 'S' ; '+-- j~ '~ {?, ( (,,,, i "2- IS; IJJtj -
7 I 

:8 

Total '30 1~'. lb 2q 2i-o' lh )6 .2~ 2..6 l~ r>'k; 
' 

Days Concentrafion: 
A,B C o'.E F G H ·. ;j J lnit 

1 
.2 'i 

3 : 
; 

I 

I 

4 

5 I . ~ 
I 

6' 

1 ,· { I 

8 ' ! 
; 

Tota 

Days Concentration: 
A: B .. •C; D E F G H 1 J Jnit 

·1 

2 

3 ' 

4 

s ' 
i 

6 
' 7 

'6 ' 

Total 

Notes: X = morta1ity. 

Chronic Freshwater Toxicity Test 
C. dubia Reproduction Data 

tac~/ .. (v/v) 
Concentration: S\t€. C.\lf ~\ -f' -u ~!ti 

A B c D E F G H I 

Iv ,/ ,./"': v / ~ v ~ v 
/ / / / / // /. ~ _,,.. /' 

./. LI ¥'· \3, 1/ yl n/ v _v' 
-~ t.'r .:? ,/ ~' ~> Lf... S' / ,_~ 

'I J' r.; 16 ~ -:r ~ LO ~ a 
I~ /lo u: , ,., , i.J. 1). 11.f I t ~ ·~· 

' ' iS" r~ 

mLl 

2t' J.~ 2=r lCf J'f 23 2~ lb ~ 
~ , I f :_u/'J 

Concentration: 
A, B c 0 E F G H I 

Concentration: 
A' B c 0 E F G H I 

smrtoaw~me: :!~~ l~otrb 
Stop Date & Time: ,. j.f, ~ 12.. /t b 

Setup by: C · . . . 
' , --

Concentration: EV! "IJ - Mc..2. 
J lnit A B c D E F G H I J lnit 

I/ fW1 v ,,,,..,,,,..- v 1/' / v ~ v-·· ,/ i/ r:t:JnA ~ 
/ ;~ / '/ / / )/ 

. 
/ / / ~ ,r- A.. 

3 fl~ ·tr '+ '¥- , .. '.V s 1/- r.£ 1\.J J 4-' 11{;) 

.Li ~f). 'I 1/ / v. lJ ~/ './ ".!/ ~ 3 :;_; ~~~ 
tr- u• ~ q Lt ti 'I 10 l/.J 4 ./ 10 If f/Mjt 

1'i b IVY~~ '~ l~ ib lb 17> 16 Ii. ~ I~ 1f- Mt· - I 

l-7"' '{fK( 2,~ ?,"D ~I lq )~ ~o )~ q 2~ ~ Mn , . 
I 

Concentration: 
J lnit A B c D E F G H I J lnit 

/ 

Concentration: 
J lnit A B c D E F G H I J lnit 

SampleDescription: ~-"'-'·"'"'""""'::lld'-------------------------------------------------------------
Comments: Total# Young only based JI" the first 3 Broods. Fourth and subsequent broods not included in total count. A 

:Reviewed by.: 
I"' 

Date reviewed: 'TJV. f r /( .J 
'Version '2.1 Issued July 29, 2009 

Nautilus Environmental 



CETIS Summary Report Report Date: 27 Mar-1516:11(p1 of 1) 

Test Code: 15155, 15170117-6157-3615 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Batch ID: 21-4566-7642 Test Type: Reproduction-Survival (7d) Analyst: Emma Marus 

Start Date: 06 Mar-15 12:00 Protocol: EC/EPS 1/RM/21 Diluent: 

Ending Date: 12 Mar-15 12:15 Species: Ceriodaphnia dubia Brine: 

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

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

Lab Control 08-3649-5027 05 Mar-15 05 Mar-15 36h Teck Coal 

FR_UFRl_M_02015 11-3388-6819 02Mar-1511:55 04Mar-15 ii" 4d Oh (10.4 °C) 

EV_MC2_WS_2015 12-4159-5329 04 Mar-15 13:15 06 Mar-15 09:50 f4'7h (6 °C) 

Sample Code Material Type Sample Source Station Location Latitude Longitude 

Lab Control Water Sample Teck Coal Lab Control 

FR_UFRl_M_02015 Water Sample Teck Coal FR_UFR1_M_02032015_N (site c 

EV _MC2_WS_2015 Water Sample Teck Coal EV _MC2_WS_2015-03-04_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 1 0 0 0.0% 0.0% 
FR_UFRl_M_02015 10 1 1 0 0 0.0% 0.0% 
EV _MC2_WS_2015 10 0 0 0.0% 0.0% 

Reproduction Summary 

Sample Code Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev CV% %Effect 
Lab Control 10 27.4 26.09 28.71 25 30 0.5812 1.838 6.71% 0.0% 
FR_UFRl_M_02015 10 25.4 22.64 28.16 16 29 1.222 3.864 15.21% 7.3% 
EV_MC2_WS_2015 10 26.3 21.68 30.92 9 31 2.044 6.464 24.58% 4.02% 

6d Survival Rate Detail 

Sample Code Rep 1 Rep2 Rep3 Rep4 Reps Rep6 Rep7 Rep8 Rep9 Rep 10 
Lab Control 1 1 1 1 1 1 1 1 1 1 
FR_UFRl_M_02015 1 1 1 

EV _MC2_WS_2015 

Reproduction Detail 

Sample Code Rep 1 Rep2 Rep3 Rep4 Rep5 Rep6 Rep7 Rep8 Rep9 Rep 10 
Lab Control 30 25 26 29 30 26 26 28 26 28 
FR_UFRl_M_02015 25 28 27 29 24 23 29 16 26 27 

EV_MC2_WS_2015 25 30 31 29 28 30 25 9 26 30 

6d Survival Rate Binomials 

Sample Code Rep 1 Rep2 Rep3 Rep4 Rep5 Rep6 Rep7 Rep8 Rep9 Rep 10 
Lab Control 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 
FR_UFRl_M_02015 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 
EV _MC2_WS_2015 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 

000-469-187-2 CETIS™ v1.8.7.16 Analyst: __ _ 



CETIS Analytical Report 

Ceriodaphnia 7-d Survival and Reproduction Test 

Analysis ID: 19-7515-5444 Endpoint: 6d Survival Rate 

Report Date: 

Test Code: 

17Mar-1513:02(p1of1) 

15155, 15170 117-6157-3615 

Nautilus Environmental 

Analyzed: 17 Mar-15 13:01 Analysis: Single 2x2 Contingency Table 
CETIS Version: CET1Sv1.8.7 
Official Results: Yes 

Batch ID: 21-4566-7642 

Start Date: 06 Mar-1512:00 

Ending Date: 12 Mar-1512:15 

Duration: 6d Oh 

Sample Code Sample ID 
Lab Control 08-3649-5027 

FR_UFRl_M_02015 11-3388-6819 

Sample Code Material Type 
Lab Control Water Sample 

FR_UFRl_M_02015 Water Sample 

Data Transform Zeta 

Untransformed 

Fisher Exact Test 

Sample vs Sample 

Test Type: Reproduction-Survival (?d) 

Protocol: EC/EPS 1/RM/21 

Species: Ceriodaphnia dubia 

Source: In-House Culture 

Sample Date Receive Date 
05 Mar-15 05Mar-15 

02 Mar-1511:55 04 Mar-15 

Sample Source 

Teck Coal 

Teck Coal 

All Hyp Trials 
C <>T NA 

Test Stat P-Value 

Seed 

NA 

P-Type 

Lab Control FR_UFRl_M_02015 1 1.0000 Exact 

Data Summary 

Sample Code 

Lab Control Negative Contr 
FR_UFRl_M_01111Jt;liream Contr 

6d Survival Rate Detail 

Sample Code 
Lab Control 

FR_UFRl_M_02015 

6d Survival Rate Binomials 

Sample Code 

Lab Control 

FR_UFRl_M_02015 

Graphics 

•.. 

• 

NR 

10 
10 

Rep 1 

Rep 1 

1/1 

1/1 

R NR+ R Prop NR 

o 10 1 
o 10 1 

Rep2 Rep3 Rep4 

1 1 1 

Rep2 Rep3 Rep4 

1/1 1/1 1/1 

1/1 1/1 1/1 

• 

Analyst: Emma Marus 

Diluent: 

Brine: 

Age: <24h 

Sample Age Client Name 

36h Teck Coal 

4d Oh (10.4 °C) 

Station Location latitude 
Lab Control 

FR_UFR1_M_02032015_N (site c 

Test Result 

Decision(a:5o/o} 
Non-Significant Effect 

Prop R o/oEffect 

0 0.0o/o 

o 0.0% 

Rep5 Rep6 Rep? RepB 

1 1 1 1 

1 

Rep5 Rep6 Rep 7 Rep8 

1/1 1/1 1/1 1/1 

1/1 1/1 1/1 1/1 

Project 

Longitude 

Rep9 Rep 10 
1 1 

Rep9 Rep 10 

1/1 1/1 

1/1 1/1 

000-469-187-2 CETIS'M v1.8.7.16 Analyst: __ _ 



CETIS Analytical Report Report Date: 

Test Code: 

17 Mar-15 13:03 (p 1 of 1) 

15155, 15170117-6157-3615 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 08-3726-3222 
Analyzed: 17 Mar-15 13:01 

Batch ID: 

Start Date: 

21-4566-7642 

06 Mar-15 12:00 

Ending Date: 12 Mar-15 12:15 

Duration: 6d Oh 

Sample Code Sample ID 

Lab Control 08-3649-5027 

EV_MC2_WS_2015 12-4159-5329 

Sample Code Material Type 

Lab Control Water Sample 

EV _MC2_WS_2015 Water Sample 

Data Transform Zeta 
Untransformed 

Fisher Exact Test 

Sample vs Sample 

Endpoint: 6d Survival Rate 
Analysis: Single 2x2 Contingency Table 

Test Type: Reproduction-Survival (7d) 

Protocol: EC/EPS 1/RM/21 

Species: Ceriodaphnia dubia 

Source: In-House Culture 

CETIS Version: CETISv1 .8.7 
Official Results: Yes 

Analyst: Emma Marus 

Diluent: 

Brine: 

Age: <24h 

Sample Date Receive Date Sample Age Client Name Project 

05 Mar-15 05 Mar-15 36h Teck Coal 

04 Mar-15 13:15 06 Mar-15 09:50 47h (6 °C) 

Sample Source 
Teck Coal 

Teck Coal 

Station Location 
Lab Control 

EV _MC2_ WS_2015-03-04_N 

Latitude 

Alt Hyp Trials Seed Test Result 
C>T NA NA 

Test Stat P-Value P-Type Decision(a:5%) 

Longitude 

Lab Control EV _MC2_WS_2015 1 1.0000 Exact Non-Significant Effect 

Data Summary 

Sample Code 

Lab Control Negative Contr 
EV _MC2_WS_2015 

6d Survival Rate Detail 

Sample Code 
Lab Control 

EV_MC2_WS_2015 

6d Survival Rate Binomials 

Sample Code 

Lab Control 

EV _MC2_WS_2015 

Graphics 

I 
1 0.5 

~ 
.ii 
~ 0.4 

000-469-187-2 

• 

NR R NR+R 

10 0 10 
10 0 10 

Rep 1 Rep2 Rep3 
1 1 1 

1 1 

Rep 1 Rep2 Rep3 

1/1 1/1 1/1 

1/1 111 1/1 

• 

EV_MC2_WS_201S 

Prop NR PropR %Effect 

1 0 0.0% 
1 0 0.0% 

Rep4 Reps Rep6 Rep7 Rep8 Rep9 Rep 10 
1 1 1 1 1 1 1 

1 1 1 

Rep4 Reps Rep6 Rep7 Rep8 Rep9 Rep 10 

1/1 1/1 1/1 1/1 1/1 1/1 1/1 

1/1 1/1 1/1 111 1/1 1/1 1/1 

CETIS™ v1 .8.7.16 Analyst: __ _ QA: 



CETIS Analytical Report Report Date: 

Test Code: 

28 Apr-15 16:39 (p 1 of 1) 

15155, 15170 117-6157-3615 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 14-6932-3258 
Analyzed: 28 Apr-15 16:39 

Batch ID: 21-4566-7642 

Start Date: 06 Mar-15 12:00 

Ending Date: 12 Mar-15 12:15 

Duration: 6d Oh 

Sample Code Sample ID 

FR_UFRl_M_02015 11-3388-6819 

EV_MC2_WS_2015 12-4159-5329 

Sample Code Material Type 

FR_UFRl_M_02015 Water Sample 

EV _MC2_WS_2015 Water Sample 

Data Transform Zeta 

Untransformed 

Fisher Exact Test 

Sample vs Sample 

Endpoint: 6d Survival Rate CETIS Version: CETISv1 .8.7 
Analysis: Single 2x2 Contingency Table Official Results: Yes 

Test Type: Reproduction-Survival (7d) 

Protocol: EC/EPS 1/RM/21 

Species: Ceriodaphnia dubia 

Source: In-House Culture 

Analyst: Emma Marus 

Diluent: 

Brine: 

Age: <24h 

Sample Date Receive Date Sample Age Client Name 

02 Mar-1511:55 04 Mar-15 4d Oh (10.4 °C) Teck Coal 

04 Mar-15 13:15 06 Mar-15 09:50 47h (6 °C) 

Sample Source 

Teck Coal 

Teck Coal 

Alt Hyp Trials 

C>T NA 

Test Stat P-Value 

Seed 

NA 

P-Type 

Station Location Latitude 

FR_UFR1_M_02032015_N (site c 

EV _MC2_WS_2015-03-04_N 

Test Result 

Decision(a:S%) 

Project 

Longitude 

FR_UFRl_M_02015 EV_MC2_WS_2015 1 1.0000 Exact Non-Significant Effect 

Data Summary 

Sample Code NR 

FR_UFRl_M_O~eam Contr 10 
EV _MC2_WS_2015 10 

6d Survival Rate Detail 

Sample Code Rep 1 
FR_UFRl_M_02015 1 

EV_MC2_WS_2015 1 

6d Survival Rate Binomials 

Sample Code Rep 1 

FR_ UFRl_M_ 02015 1/1 

EV_MC2_WS_2015 1/1 

Graphics 

• 

FR_UFRI~_02015 

000-469-187-1 

R 

0 

0 

Rep2 

1 

Rep2 

1/1 

1/1 

NR+R 

10 
10 

Rep3 
1 

Rep3 

1/1 

1/1 

EV_MC2_WS_2015 

Prop NR Prop R %Effect 

1 0 0.0% 
0 0.0% 

Rep4 Reps Rep6 Rep7 Rep8 Rep9 Rep 10 
1 1 1 1 1 1 1 

1 1 1 1 1 

Rep4 Reps Rep6 Rep7 Rep8 Rep9 Rep 10 
1/1 1/1 1/1 1/1 1/1 1 /1 1/1 

1/1 1/1 1/1 1/1 1/1 1/1 1/1 

CETIS™ v1 .8.7.16 Analyst: __ _ QA: 



CETIS Analytical Report 

Ceriodaphnia 7-d Survival and Reproduction Test 

Analysis ID: 06-7048-1502 
Analyzed: 17 Mar-15 13:01 

Batch ID: 21-4566-7642 

Start Date: 06 Mar-15 12:00 

Ending Date: 12 Mar-1512:15 

Duration: 6d Oh 

Sample Code Sample ID 

Lab Control 

FR_UFRl_M_02015 

08-3649-5027 

11-3388-6819 

Sample Code Material Type 
Lab Control Water Sample 

FR_UFRl_M_02015 Water Sample 

Data Transform Zeta 

Untransformed NA 

Endpoint: Reproduction 
Analysis: Nonparametric-Two Sample 

Test Type: Reproduction-Suivival (?d) 

Protocol: EC/EPS 1/RM/21 

Species: Ceriodaphnia dubia 

Source: In-House Culture 

Sample Date Receive Date 

05 Mar-15 05 Mar-15 

02 Mar-1511:55 04 Mar-15 

Sample Source 

Teck Coal 

Teck Coal 

Alt Hyp Trials 

C<>T NA 
Seed 

NA 

Wilcoxon Rank Sum Two-Sample Test 

Report Date: 

Test Code: 

17Mar-1513:03(p1 of 2) 

15155, 15170 J 17-6157-3615 

Nautilus Environmental 

CETIS Version: CETISv1 .8.7 

Official Results: Yes 

Analyst: Emma Marus 

Diluent: 

Brine: 

Age: <24h 

Sample Age Client Name 

36h Teck Coal 

4d Oh (10.4 "C) 

Station Location Latitude 

Lab Control 

FR_UFR1_M_02032015_N (site c 

PMSD Test Result 

10.4% 

Project 

Longitude 

Sample Code vs Sample Code Test Stat Critical Ties DF P-Value P-Type Decision(a:5°/o) 

Lab Control FR_UFRl_M_02015 89.5 NA 4 18 0.2492 Exact Non-Significant Effect 

ANOVA Table 

Source Sum Squares Mean Square DF F Stat P-Value Decision(a:5°/o) 

Between 20 20 1 2.184 0.1567 Non-Significant Effect 
Error 164.8 9.155556 18 
Total 184.8 19 

Distributional Tests 

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

Variances Variance Ratio F 4.421 6.541 0.0373 Equal Variances 
Distribution Shapiro-Wiik W Normality 0.8494 0.866 0.0052 Non-normal Distribution 

Reproduction Summary 

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

Lab Control 10 27.4 26.09 28.71 27 25 30 0.5812 6.71% o.0°1o 
FR_UFRl_M_02015 10 25.4 22.64 28.16 26.5 16 29 1.222 15.21% 7.3% 

Reproduction Detail 

Sample Code Rep 1 Rep2 Rep3 Rep4 Rep5 Rep6 Rep7 Rep8 Rep9 Rep10 
Lab Control 30 25 26 29 30 26 26 28 26 28 

FR_UFRl_M_02015 25 28 27 29 24 23 29 16 26 27 

000-469-187-2 CETIS™ v1 .8.7.16 Analyst __ _ 



CETIS Analytical Report 

Ceriodaphnia 7-d Survival and Reproduction Test 

Analysis ID: 06-7048-1502 Endpoint: Reproduction 
Analyzed: 17 Mar-15 13:01 Analysis: Nonparametric-Two Sample 

Graphics 

/ / 

' • • 
g " 
J 

• 

000-469-187-2 CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

17 Mar-1513:03 (p 2 of 2) 

15155, 15170 117-6157-3615 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

• • 

·0.5 

• 

' ., . 
• • 

• • 
•• 

Analyst ___ _ 



CETIS Analytical Report Report Date: 

Test Code: 

21Apr-1510:51 (p 1 of 2) 

15155, 15170117-6157-3615 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 15-6380-7696 
Analyzed: 21Apr-1510:50 

Batch ID: 21-4566-7642 

Start Date: 06 Mar-15 12:00 

Ending Date: 12 Mar-15 12:15 

Duration: 6d Oh 

Sample Code Sample ID 
Lab Control 08-3649-5027 

EV_MC2_WS_2015 12-4159-5329 

Endpoint: Reproduction 
Analysis: Nonparametric-Two Sample 

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 Date Receive Date Sample Age Client Name Project 
05 Mar-15 05 Mar-15 36h Teck Coal 

04 Mar-15 13:15 06 Mar-15 09:50 47h (6 °C) 

Sample Code Material Type Sample Source Station Location Latitude Longitude 
Lab Control Water Sample 

EV _MC2_WS_2015 Water Sample 

Data Transform Zeta 
Untransformed NA 

Wilcoxon Rank Sum Two-Sample Test 

Sample Code vs Sample Code 

Lab Control EV_MC2_WS_2015 

ANOVATable 

Source Sum Squares 

Between 6.05 
Error 406.5 
Total 412.55 

Distributional Tests 

Attribute Test 

Variances Variance Ratio F 

Teck Coal 

Teck Coal 

Alt Hyp Trials 
C>T NA 

Test Stat Critical 

109.5 NA 

Mean Square 
6.05 
22.58333 

Test Stat 
12.37 

Distribution Shapiro-Wilk W Normality 0.6827 

Reproduction Summary 

Sample Code Count Mean 95% LCL 

Lab Control 10 27.4 26.09 
EV_MC2_WS_2015 10 26.3 21.68 

Reproduction Detail 

Sample Code Rep 1 Rep2 Rep3 
Lab Control 30 25 26 

EV_MC2_WS_2015 25 30 31 

Lab Control 

EV _MC2_WS_2015-03-04_N 

Seed PMSD Test Result 
NA 13.5% 

Ties OF P-Value P-Type Decision(a:5%) 

6 18 0.6417 Exact Non-Significant Effect 

OF F Stat P-Value Decision(a:5%) 

0.2679 0.6110 Non-Significant Effect 
18 
19 

Critical P-Value Decision(a:1%) 

6.541 0.0009 Unequal Variances 
0.866 <0.0001 Non-normal Distribution 

95% UCL Median Min Max Std Err CV% 

28.71 27 25 30 0.5812 6.71% 
30.92 28.5 9 31 2.044 24.58% 

Rep4 Reps Rep6 Rep7 Rep8 Rep9 
29 30 26 26 28 26 
29 28 30 25 9 26 

000-469-187-2 CETIS™ v1.8.7.16 Analyst: __ _ 

%Effect 

0.0% 
4.02% 

Rep 10 

28 

30 



CETIS Analytical Report 

Ceriodaphnia 7-d Survival and Reproduction Test 

Analysis ID: 15-6380-7696 Endpoint: Reproduction 
Analyzed: 21Apr-1510:50 Analysis: Nonparametric-Two Sample 

Graphics 

Report Date: 

Test Code: 

21Apr-1510:51 (p 2 of 2) 

15155, 15170117-6157-3615 

Nautilus Environmental 

CETIS Version: CETISv1 .8.7 
Official Results: Yes 

• 
I 

91 
0 - - - - - - - - - - - - - - -a: 

••••• • 

• 
EV_MC2_WS_2015 

000-469-187-2 CETIS™ v1.8.7.16 Analyst: ___ _ 



CETIS Analytical Report Report Date: 

Test Code: 

28 Apr-1516:40 (p 1 of 2) 

15155, 15170117-6157-3615 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 
Analyzed: 

Batch ID: 

Start Date: 

12-0537-7183 
28Apr-1516:39 

21-4566-7642 

06 Mar-15 12:00 

Ending Date: 12 Mar-15 12:15 

Duration: 6d Oh 

Sample Code Sample ID 

FR_UFRl_M_02015 11-3388-6819 

EV_MC2_WS_2015 12-4159-5329 

Endpoint: Reproduction 
Analysis: Nonparametric-Two Sample 

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 Date Receive Date Sample Age Client Name Project 

02 Mar-15 11:55 04 Mar-15 4d Oh (10.4 °C) Teck Coal 

04 Mar-15 13:15 06 Mar-15 09:50 47h (6 °C) 

Sample Code Material Type Sample Source Station Location Latitude Longitude 
FR_UFRl_M_02015 Water Sample 

EV _MC2_WS_2015 Water Sample 

Data Transform Zeta 

Untransformed NA 

Wilcoxon Rank Sum Two-Sample Test 

Sample Code vs Sample Code 

FR_UFRl_M_02015 EV _MC2_WS_2015 

ANOVATable 

Source Sum Squares 

Between 4.05 
Error 510.5 
Total 514.55 

Distributional Tests 

Attribute Test 

Variances Variance Ratio F 

Teck Coal 

Teck Coal 

Alt Hyp Trials 

C>T NA 

Test Stat Critical 

123 NA 

Mean Square 

4.05 
28.36111 

_,(. 

Test Stat 

2.798 
Distribution Shapiro-Wilk W Normality 0.7296 

Reproduction Summary 

Sample Code Count Mean 95% LCL 

FR_UFRl_M_02015 10 25.4 22.64 
EV _MC2_WS_2015 10 26.3 21.68 

Reproduction Detail 

Sample Code Rep 1 Rep2 Rep3 
FR_UFRl_M_02015 25 28 27 

EV_MC2_WS_2015 25 30 31 

Seed 

NA 

Ties 

5 

OF 

1 
18 
19 

Critical 

6.541 
0.866 

FR_UFR1_M_02032015_N (site c 

EV_MC2_WS_2015-03-04_N 

PMSD Test Result 

16.3% 

OF P-Value P-Type Decision(a:5%) 

18 0.9162 Exact Non-Significant Effect 

F Stat P-Value Decision(a:5%) 

0.1428 0.7099 Non-Significant Effect 

P-Value Decision(a:1%) 

0.1413 Equal Variances 
<0.0001 Non-normal Distribution 

95% UCL Median Min Max Std Err 

28.16 26.5 16 29 1.222 
30.92 28.5 9 31 2.044 

Rep4 Rep5 Rep6 Rep7 Rep8 

29 24 23 29 16 

29 28 30 25 9 

CV% 

15.21% 
24.58% 

Rep9 

26 

26 

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

%Effect 

0.0% 
-3.54% 

Rep 10 

27 

30 



CETIS Analytical Report 

Ceriodaphnia 7-d Survival and Reproduction Test 

Analysis ID: 12-0537-7183 Endpoint: Reproduction 
Analyzed: 28 Apr-15 16:39 Analysis: Nonparametric-Two Sample 

Graphics 

• 

• 
FR_UFRLM_02015 EV_MC2_WS_2015 

000-469-187-1 CETIS™ v1 .8.7.16 

Report Date: 

Test Code: 

28 Apr-15 16:40 (p 2 of 2) 

15155, 15170117-6157-3615 

Nautilus Environmental 

CETIS Version: CETISv1 .8.7 
Official Results: Yes 

I 8 9 
9199 

9 I 

- - - -.-.-- -

••• 

• 

Analyst: ___ _ QA:J~ 
A .,...,, I.,,,,.. 



Client: \evt. 0JtJ_ 
W.0.#: l$11Q 

Sample ID 

~~1. Perdt.r 
'F{l_\)fil, _(V'\ ~ 

~V-f"\c..~-~ S_ ~1S 

Reviewed by: 

Sample Date 

(Y)Dlf'lo I l 5 
\ 
J/ 

Version 1.0 Issued June 26, 2006 

Hardness and Alkalinity Datasheet 

Alkalinity Hardness 
VOiume OT 

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 

Sc') '1,S 4.lo 9'8 c;o c;,o f lX) ~ 
\rfD I .l,, le 1- ISO io<D J1 \ ~lD I 
}o(D ~.o ~\ \ l'10 JdD ~ ,\ ~lo ~/ 

Notes: {9V)\l"t\etJ SCVWJh.)rO lOOML vvi O!.. ~.\er 
(!))\\(... _ tM\f-.f. -~ 

dGt- Date Reviewed: Ate· t'Ji/ t.C 
I 

Nautilus Environmental 



Ceriodaphnia dubia Summary Sheet 

Client: 

Work Order No.: 

Sample Information: 

Sample ID: 

Sample Date: 
f\J .. \t.\_ll'>-~•5- o°\-10- tJ 

ff\Ar lol1s 
Date Received: 

Sample Volume: l)laoL 

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 T oxicant ID: 

Stock Solution ID: 

Date Initiated: 

7-d LC50 (95% CL): 

7-d IC50 (95% CL): 

15,Vao I 
FebQS/15 

Start Date/Time: Ma.~ l '1 I IS f& IS45"' 
Set up by: f M'V\ Im LT 

Test Validity Criteria: 
1) Mean survival of first generation controls is ;?;80 % 

2) At least 60% of controls have produced three broods within 8 days 

3) An average of ;?;15 live young produced per surviving female in the 

control solutions during the first three broods. 

4) Invalid if ephippia observed in any control solution at any time. 

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: 

;}.c lJ,(o.,.~.4) g/L NaCL 

1.5-fa. \-;),o) g/L NaCL 

CV(%): \\ 
CV(%): 

Test Results: 

f /{Survival(%) Q 
~117 ~ 56) /,., 

Reproduction (Mean ± SD) 

Negative Control 
I 

~o.(o \.S ltO .(-.(). () ± 

5,.ie Con~ro~_0 }f'D t.o, o ~\. ~ ± ~.+ 
£v-"c,'-wc;_aol5-oJ-to_./V tr:n to. o ~C), (o ± ~.'~ 

± 

± 

± 

± 

± 

± 

Date reviewed: 
~~~~~~~~....,...--~ 

Reviewed by: 

Jan 26, 2011; Ver. 2.0 Nautilus Environmental 



Client: 
Sample ID: 
Work Order#: 

Chronic Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

Start Date. & Time: ~fa ~ ~~'if 15~ 
Stop Date & Time: ~=~~==> j~ \ 

Test Species: Ceriodaphnia dubia -eM' 
)rl{r> fkrr;'er ~ --......----.........~---.------D~a '--s----.---------.---

Concentration O 1 2 3 4 5 6 7 
. ' ~~~~~~~~~~~~~~~~~~ 

old new final 

Days· 

Concentration 0 1 2 3 4 5 6 7 
init~ old new ()Id new old new·· · old new old new· old ·new finat 

Temperature (°C) 

DO (mg/L) 

DH 
Cond. (µS/cm) 

Initials 

Analysts: rtL-fittrWn t ltWl? .~ 
Hardness* --.~-r;sr....., .. .--------
Alkalini * Reviewed by: _..J..,... 'V_LI\ ____ _ 

f{mg/L as CaC03 Date reviewed: /jf r' tf'f f ,( 
Y)(Q Ranges: T (°C) = 25 ± 1; DO (mg/L) = 3.3 to 8.4 (mg/L) ; pH = 6 to 8.5 

· §'mple Description: _ ..... C={~f-M~-----------~--------------

Comments: Broodboard Used: 02, M\'$ { f' \2 1 \ 'L \S 1 \3 , \~ 1 l9 r 24?) 
version 1.2 Issued Jan 26, 2011 Nautilus Environmental 



--

Client: 1tc\l (µJ 
Sample to: E\f,_ HCf ___ .. 
Work Order: MV1 ~-- ('5'L~tico 

Days Concentration: n.)~I '),'(:i~i-. ~(((1(!( 
A B C D E F G H I J I nit 

1 ,/ 1/ 1/ 1/ i/ / 1/ 1/ J/ 1/'- mJYJ 
2 v 1/ v v--1/ ;/ ·,/ v 1/ v 'flFJ1 
3 1/ v. I~ 11/ ,/ 1/ / 1/ / J/ JJr.... 

4 i.J, ; 5 ii- s 3 " '.~ h .t" ¥- tm~ 
5 ii I I H ri. '1 v' /l j Tl IM ,., 
6 I~ 

,, 
I~ / ./ II v'_ q 1 r+ v 1t1L· 

7 l't \i~f \ij, 15 \ (o \ \..{ ' ld:i l':> / \b~ rmn 
8 -

Total l?,1 .~I ?.,"l.- ·-;'2. II(~ 3\ ;,{'f 30 l'J,0 31~ Ullfl 

Days Concentration: 
A B C 

1 

2 

3 
I 4 

5 : 

6 

7 

8 

Total 

Days Concentration: 
A B C 

1 I 

I 2 

' 3 

4 

5 

6 

7 

8 

Total 

Notes: X = mortality. 

Samp.le Description: 

0 E F G H. I J I nit 

D E F G H I J I nit 

Chronic Freshwater Toxicity Test 
C. dubia Reproduction Data 

\ \)D~t,& ( V) 

start Date & Time: W'O~ µ_hi~ ~ l's 4-Sh 
Stop Date & Time: MGt'= I ~r- G iln:> h 

Set up by: (.... 

Concentration: ~\ 1 tr fl~\- [:&{ - I,\ f:.'2( Concentration: tV~ HG 
A B c D E F G H I J I nit A B /C 0 E F G H I J 

v i/ '/ v,/ ~,/ 11/ ;/ v '/ 11/ mtn 1/ t/ 1/ 1/ 1/ v v 1/ ·1/ 1/-
I/ 1/ / J/ 1/ '"'"1/ ,/ 1/ v i/· 1Jf)'j 1/ .v :v ,/ v v V' v Iv ,/1 
i/ i/ 1/ ,/ I/ ,/ 1/ 1/ ,/ ii/ A- / / './ 

,.. 
,,,..-·.JI' 

/ ........-/./ -i/" / 1/' / 
l/- {... s- 'f - s- .~ $:- rt.. I.{;. tYJl-? s b k 1:1.. ¥- If- .. ~ !- Lt 4-...... 

i I v l'I It> fl V' / ./ ti v l/ll1 ,''O q ro lt:> If · I I tri t·D v ·V 
. ../ ( 2- ./ l3 I tr l'f I I n II:... IVlLi i'""h '1~ ,/ v :/. ~ v' ti ~ ,.");.. 

lb rs 15 ('3 '~ lb \b l·b lts" Ii~ 
....... 

"'·'~ lb I c;; 15" lb /h I~ l'-:J '/;l fl-, 1fltn l.l II 

"' 
~I ~2.. ~( J-i- .2.=l-1~2 ~t; <t? ~ .. ~4 RHIJ 2...q 'l '1 i;f{1' J..ll 5' I :51 ~I.~ ;J.!4. 5, 
- I ' f . -

Concentration: Concentration: 
A B c. D E F G H I J lnit A B c 0 E F G H I J 

Concentration: Concentration: 
A B c 0 E F G H I J lnit A B c D E F G H I J 

' 

lnit 

ff/VJYJ I 

~)A 

4.. 

JW~ 
/!If/;; 
ML:" _, ..... ~ 
lllUIJ 

#(II 

lnit 

lnit 

Comments: Total# Young only based on the first 3 Broods. Fourth and subsequent broods not included in total count. 
"" j 

Reviewed by: Date reviewed: r\ ytr. r T I ( ..('"' 
Version 2.1 Issued July 29, 2009 

Nautilus Environmental 



CETIS Summary Report Report Date: 21Apr-1510:33 (p 1 of 1) 

Test Code: 15186a 110-2045-6599 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Batch ID: 15-1769-0727 Test Type: Reproduction-Survival (7d) Analyst: Emma Marus 

Start Date: 12 Mar-15 15:45 Protocol: EC/EPS 1/RM/21 Diluent: 

Ending Date: 19 Mar-15 12:50 Species: Ceriodaphnia dubia Brine: 

Duration: 6d 21h Source: In-House Culture Age: <24h 

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

Lab Control 05-2341-1464 12 Mar-15 12 Mar-15 16h Teck Coal 

FR_UFR1 03-2028-1256 11 Mar-1510:42 12 Mar-1512:45 29h (8 °C) 

EV_HC1_WS_2015 68-2902-0605 10 Mar-15 08:15 12 Mar-1512:45 56h (7.1 °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-WS-201503111042 

EV _HC1_ WS_2015 Water Sample Teck Coal EV_HC1_WS_2015-03-1 O_N 

7d 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 1 1 0 0 0.0% 0.0% 
FR_UFR1 10 1 1 0 0 0.0% 0.0% 
EV_HC1_WS_2015 10 0 0 0.0% 0.0% 

Reproduction Summary 

Sample Code Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev CV% %Effect 

Lab Control 10 30.6 29.52 31.68 28 33 0.4761 1.506 4.92% 0.0% 
FR_UFR1 10 31.2 29.3 33.1 27 35 0.8406 2.658 8.52% -1.96% 
EV_HC1_WS_2015 10 29.6 27.94 31.26 24 33 0.7333 2.319 7.83% 3.27% 

7d Survival Rate Detail 

Sample Code Rep 1 Rep2 Rep3 Rep4 Rep5 Rep6 Rep7 Rep8 Rep9 Rep 10 

Lab Control 1 1 1 1 1 1 1 1 1 1 

FR_UFR1 1 1 1 1 1 

EV_HC1_WS_2015 

Reproduction Detail 

Sample Code Rep 1 Rep2 Rep3 Rep4 Rep5 Rep6 Rep7 Rep8 Rep9 Rep 10 

Lab Control 33 31 32 32 28 31 29 30 30 30 

FR_UFR1 31 33 31 27 27 32 35 32 30 34 

EV _HC1_WS_2015 29 29 30 29 31 31 30 30 24 33 

7d Survival Rate Binomials 

Sample Code Rep 1 Rep2 Rep3 Rep4 Rep5 Rep6 Rep7 Rep8 Rep9 Rep 10 

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

FR_UFR1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 

EV_HC1_WS_2015 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~ 
/ln r .1, 7., J 1 \" 



CETIS Analytical Report Report Date: 

Test Code: 

26 Mar-15 09:31 (p 1 of 1) 

15186a j 10-2045-6599 

Ceriodaphnia 7~d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 01-8703-7513 

Analyzed: 26 Mar-15 9:30 

Batch ID: 15-1769-0727 

Start Date: 12 Mar-1515:45 

Ending Date: 19 Mar-15 12:50 

Duration: 6d 21h 

Sample Code Sample ID 

Lab Control 

FR_UFR1-WS 

Sample Code 

Lab Control 

FR_UFR1-WS 

Data Transform 

Untransformed 

Fisher Exact Test 

05-2341-1464 

03-2028-1256 

Material Type 

Water Sample 

Water Sample 

Zeta 

Sample vs Sample 

Lab Control FR_UFR1-WS 

Data Summary 

Sample Code NR 

Lab Control Negative Contr 10 
FR_UFR1-WS Upstream Contr 10 

7d Survival Rate Detail 

Sample Code 

Lab Control 

FR_UFR1-WS 

7d Survival Rate Binomials 

Sample Code 

Lab Control 

FR_UFR1-WS 

Graphics 

l 
] '·' 
' ' ;l! 0.4 

000-469-187-1 

e 

Rep1 

1 

Rep 1 

1/1 

1/1 

Endpoint: 7d Survival Rate 
Analysis: Single 2x2 Contingency Table 

Test Type: Reproduction-Survival (7d) 

Protocol: EC/EPS 1/RM/21 

Species: Ceriodaphnia dubia 

Source: Jn-House Culture 

Sample Date Receive Date Sample Age 

12 Mar-15 12 Mar-15 16h 

11 Mar-1510:42 12 Mar-1512:45 29h (8 "C) 

CETIS Version: CET1Sv1.8.7 

Official Results: Yes 

Analyst: Emma Marus 

Diluent: 

Brine: 

Age: <24h 

Client Name Project 
Teck Coal 

Sample Source Station Location Latitude Longitude 
Teck Coal Lab Control 

Teck Coal FR_UFR1-WS-201503111042 

Alt Hyp Trials Seed Test Result 
C<>T NA NA 

Test Stat P-Value P-Type Decision(a:5°fo) 

1 1.0000 Exact Non-Significant Effect 

R NR+R Prop NR Prop R o/oEffect 

0 10 1 0 0.0% 

0 10 1 0 0.0% 

Rep2 Rep3 Rep4 Rep5 Rep6 Rep7 Rep 8 Rep9 Rep 10 

1 1 1 1 1 1 1 1 1 

1 1 1 

Rep2 Rep 3 Rep4 Rep5 Rep6 Rep7 Rep 8 Rep9 Rep 10 

1/1 1/1 1/1 1/1 111 1/1 1/1 1/1 1/1 

1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 

• 

CETIS'M v1.8.7.16 Analyst: __ _ QA: 



CETIS Analytical Report Report Date: 

Test Code: 

21Apr-1510:38 (p 1 of 1) 

15186a I 1 o-2045-6599 

Ceriodaphnia.7-d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 20-3598-4886 
Analyzed: 21Apr-1510:37 

Batch ID: 

Start Date: 

15-1769-0727 

12 Mar-15 15:45 

Ending Date: 19 Mar-15 12:50 

Duration: 6d 21 h 

Sample Code Sample ID 
Lab Control 05-2341-1464 

EV_HC1_WS_2015 08-2902-0605 

Sample Code Material Type 

Lab Control Water Sample 

EV_HC1_WS_2015 Water Sample 

Data Transform Zeta 

Untransformed 

Fisher Exact Test 

Sample vs Sample 

Endpoint: 7d Survival Rate 
Analysis: Single 2x2 Contingency Table 

Test Type: Reproduction-Survival (7d) 

Protocol: EC/EPS 1/RM/21 

Species: Ceriodaphnia dubia 

Source: In-House Culture 

CETIS Version: CETISv1 .8.7 
Official Results: Yes 

Analyst: Emma Marus 

Diluent: 

Brine: 

Age: <24h 

Sample Date Receive Date Sample Age Client Name Project 

12 Mar-15 12 Mar-15 16h Teck Coal 

10Mar-1508:15 12Mar-1512:45 56h(7.1°C) 

Sample Source Station Location Latitude Longitude 

Teck Coal Lab Control 

Teck Coal EV_HC1_WS_2015-03-10_N 

Alt Hyp Trials Seed Test Result 

C>T NA NA 

Test Stat P-Value P-Type Decision(a:5%) 

Lab Control EV _HC1_WS_2015 1 1.0000 Exact Non-Significant Effect 

Data Summary 

Sample Code NR 

Lab Control Negative Contr 10 
EV_HC1_WS_2015 10 

7d Survival Rate Detail 

Sample Code Rep 1 

Lab Control 1 

EV_HC1_WS_2015 1 

7d Survival Rate Binomials 

Sample Code Rep 1 

Lab Control 1/1 

EV_HC1_WS_2015 1/1 

Graphics 

• 

000-469-187-2 

R NR+R 

0 10 
0 10 

Rep2 Rep3 

1 1 

1 1 

Rep2 Rep3 

1/1 1/1 

1/1 1/1 

EV_HC1_WS_2015 

Prop NR PropR %Effect 

1 0 0.0% 
0 0.0% 

Rep4 Rep5 Rep6 Rep7 Rep8 Rep9 Rep 10 

1 1 1 1 1 1 1 

1 1 1 1 1 

Rep4 Rep5 Rep& Rep7 Rep8 Rep9 Rep 10 
1/1 1/1 1/1 1/1 1/1 1/1 1/1 

1/1 1/1 1/1 1/1 1/1 1/1 1/1 

CETIS™ v1.8.7.16 
;j[JV_ 

QA: __ _ 

A-n ..... , i-i. It' 
Analyst: __ _ 



CETIS Analytical Report Report Date: 

Test Code: 

21Apr-1510:38 (p 1 of 1) 

15186a I 10-2045-6599 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 12-1026-8967 
Analyzed: 21Apr-1510:37 

Batch ID: 

Start Date: 

15-1769-0727 

12 Mar-15 15:45 

Ending Date: 19 Mar-15 12:50 

Duration: 6d 21 h 

r~ample Code Sample ID 
\:JFR_UFR1 03-2028-1256 

EV_HC1_WS_2015 08-2902-0605 

Sample Code Material Type 

(j)FR_UFR1 Water Sample 

EV_HC1_WS_2015 Water Sample 

Data Transform Zeta 
Untransformed 

Fisher Exact Test 

! 
1 o.s 

j 
~ 0.4 

FR_UFR1 

000-469-187-2 

Endpoint: 7d Survival Rate 
Analysis: Single 2x2 Contingency Table 

Test Type: Reproduction-Survival (7d) 

Protocol: EC/EPS 1/RM/21 

Species: Ceriodaphnia dubia 

Source: In-House Culture 

CETIS Version: CETISv1 .8.7 
Official Results: Yes 

Analyst: Emma Marus 

Diluent: 

Brine: 

Age: <24h 

Sample Date Receive Date Sample Age Client Name 
Teck Coal 

Project 
11 Mar-15 10:42 12 Mar-15 12:45 29h (8 °C) 

10 Mar-15 08:15 12 Mar-1512:45 56h (7.1 °C) 

Sample Source 

Teck Coal 

Teck Coal 

Station Location 

FR_UFR1-WS-201503111042 

EV_HC1_WS_2015-03-10_N 

Latitude 

Alt Hyp Trials Seed Test Result 
C>T NA NA 

EV_HC1_WS_2015 

CETIS™ v1.8.7.16 Analyst: __ _ 

Longitude 

QA: j~ / 
4",. .. z ?J/11 



CETIS Analytical Report Report Date: 

Test Code: 

26 Mar-15 09:31(p1 of 2) 

15186a 110-2045-6599 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 00-9758-3773 Endpoint: Reproduction CETIS Version: CETISv1 .8.7 

Analyzed: 26 Mar-15 9:30 

Batch ID: 15-1769-0727 

Start Date: 12 Mar-1515:45 

Ending Date: 19 Mar-1512:50 

Duration: 6d 21h 

Sample Code Sample ID 

Lab Control 05-2341-1464 

FR_UFR1-WS 03-2028-1256 

Sample Code Material Type 

Lab Control Water Sample 

FR_UFR1-WS Water Sample 

Data Transform Zeta 
Untransformed NA 

Equal Variance t Two-Sample Test 

Sample Code vs Sample Code 

Lab Control FR_UFR1-WS 

ANOVATable 

Source 

Between 

Error 
Total 

Distributional Tests 

Attribute 

Sum Squares 

1.8 

84 

85.8 

Test 

Analysis: Parametric-Two Sample Official Results: Yes 

Test Type: Reproduction-Survival (?d) Analyst: Emma Marus 

Protocol: EC/EPS 1/RM/21 Diluent: 

Species: Ceriodaphnia dubia Brine: 

Source: In-House Culture Age: <24h 

Sample Date Receive Date Sample Age Client Name 

12 Mar-15 12 Mar-15 16h Teck Coal 

11 Mar-1510:42 12 Mar-1512:45 29h (8 °C) 

Sample Source Station Location Latitude 

Teck Coal Lab Control 

Teck Coal FR_UFR1-WS-201503111042 

Alt Hyp Trials Seed PMSD Test Result 

C<>T NA NA 6.63% 

Test Stat Critical MSD OF P-Value P-Type Decision(a:5o/o) 

0.6211 2.101 2.03 18 0.5423 GDF Non-Significant Effect 

Mean Square OF F Stat P-Value Decision(a:So/o) 

1.8 1 0.3857 0.5423 Non-Significant Effect 

4.666667 18 
19 

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

Variances Variance Ratio F 3.118 6.541 0.1056 Equal Variances 

Distribution Shapiro-Wilk W Normality 0.9658 0.866 0.6646 Normal Distribution 

Reproduction Summary 

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

Lab Control 10 30.6 29.52 31.68 30.5 28 33 0.4761 

FR_UFR1-WS 10 31.2 29.3 33.1 31.5 27 35 0.8406 

Reproduction Detail 

Sample Code Rep 1 Rep2 Rep3 Rep4 Reps Reps Rep7 Reps 

Lab Control 33 31 32 32 28 31 29 30 

FR_UFR1-WS 31 33 31 27 27 32 35 32 

Project 

Longitude 

CV% 0/oEffect 

4.92% o.0°1o 
8.52o/o -1.96% 

Rep9 Rep 10 

30 30 

30 34 

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



CETIS Analytical Report 

Ceriodaphnia 7~d Survival and Reproduction Test 

Analysis ID: 00-9758-3773 Endpoint: Reproduction 
Analyzed: 26 Mar-15 9:30 Analysis: Parametric-Two Sample 

Graphics 

" : : : J __ -. -: :[::: :- -- -1 : : :·:::: ~ ::::: 
i 

• • 

000-469-187-1 CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

26Mar-1509:31 (p2of 2) 

15186a 110-2045-6599 

Nautilus Environmental 

CETIS Version: CET1Sv1 .8.7 
Official Results: Yes 

• 
• 

• 
•• -.- -

•• 
• • 

Analyst: ___ _ QA: 



CETIS Analytical Report Report Date: 

Test Code: 

26 Mar-15 09:28 (p 1 of 2) 

15186a I 1 0-2045-6599 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 00-11 03-4282 

Analyzed: 26 Mar-15 9:27 

Batch ID: 15-1769-0727 

Start Date: 12 Mar-15 15:45 

Ending Date: 19 Mar-15 12:50 

Duration: 6d 21h 

Endpoint: Reproduction 
Analysis: Parametric-Two Sample 

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 

Lab Control 

EV_HC1_WS_2014 

Sample Code 

05-2341-1464 

08-2902-0605 

Material Type 

Lab Control Water Sample 

EV_HC1_WS_2014 Water Sample 

Data Transform Zeta 

Untransformed NA 

Equal Variance t Two-Sample Test 

Sample Code vs Sample Code 

Lab Control EV _HC1_WS_2014 

ANOVATable 

Source Sum Squares 

Between 5 
Error 68.8 
Total 73.8 

Distributional Tests 

Attribute Test 

Variances Variance Ratio F 

12 Mar-15 12 Mar-15 16h Teck Coal 

10 Mar-15 08:15 12 Mar-1512:45 56h (7.1 °C) 

Sample Source 

Teck Coal 

Teck Coal 

Alt Hyp Trials 

C>T NA 

Test Stat Critical 

1.144 1.734 

Mean Square 

5 
3.822222 

Test Stat 

2.373 

Seed 

NA 

MSD 

1.516 

DF 

1 
18 
19 

Critical 

6.541 

Station Location Latitude 
Lab Control 

EV_HC1_WS_2014-03-1 O_N 

PMSD Test Result 

4.95% 

DF P-Value P-Type Decision(a:5%) 

18 0.1339 GDF Non-Significant Effect 

F Stat P-Value Decision(a:5%) 

1.308 0.2677 Non-Significant Effect 

P-Value Decision(a:1%) 

0.2141 Equal Variances 

Longitude 

Distribution Shapiro-Wilk W Normality 0.9007 0.866 0.0426 Normal Distribution 

Reproduction Summary 

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

Lab Control 10 30.6 29.52 31.68 30.5 28 33 0.4761 4.92% 0.0% 
EV_HC1_WS_2014 10 29.6 27.94 31.26 30 24 33 0.7333 7.83% 3.27% 

Reproduction Detail 

Sample Code Rep 1 Rep2 Rep3 Rep4 Rep5 Rep6 Rep7 Rep8 Rep9 Rep 10 

Lab Control 33 31 32 32 28 31 29 30 30 30 

EV_HC1_WS_2014 29 29 30 29 31 31 30 30 24 33 

000-469-187-1 CETIS™ v1.8.7.16 Analyst: ___ _ QA: 1~ 
... '. · l-:r/,( 



CETIS Analytical Report 

Ceriodaphnia 7-d Survival and Reproduction Test 

Analysis ID: 00-1103-4282 Endpoint: Reproduction 

Analyzed: 26 Mar-15 9:27 Analysis: Parametric-Two Sample 

Graphics 

--- - 1- ---• --- ~ - -----E:l .... -

EV_HC1_WS_2014 

000-469-187-1 CETIS™ v1 .8.7.16 

• 

Report Date: 

Test Code: 

26 Mar-15 09:28 (p 2 of 2) 

15186a I 10-2045-6599 

Nautilus Environmental 

CETIS Version: CETISv1 .8.7 

Official Results: Yes 

• 

Ranktts 

Analyst: ___ _ QA: 181.A 
zJ:;; T • l.J..-1 h" 



CETIS Analytical Report Report Date: 

Test Code: 

26 Mar-15 09:29 (p 1 of 2) 

15186a I 1 o-2045-6599 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 17-2711-3924 
Analyzed: 26 Mar-15 9:28 

Batch ID: 15-1769-0727 

Start Date: 12 Mar-15 15:45 

Ending Date: 19 Mar-15 12:50 

Duration: 6d 21 h 

Endpoint: Reproduction 
Analysis: Parametric-Two Sample 

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-WS 03-2028-1256 

EV_HC1_WS_2014 08-2902-0605 

Sample Code Material Type 
FR_UFR1-WS Water Sample 

EV_HC1_WS_2014 Water Sample 

Data Transform Zeta 

Untransformed NA 

Equal Variance t Two-Sample Test 

Sample Code vs Sample Code 

FR_UFR1-WS EV_HC1_WS_2014 

ANOVA Table 

Source Sum Squares 

Between 12.8 
Error 112 
Total 124.8 

Distributional Tests 

Attribute Test 
Variances Variance Ratio F 

11 Mar-1510:42 12 Mar-1512:45 29h (8 °C) 

10 Mar-15 08:15 12 Mar-1512:45 56h (7.1 °C) 

Teck Coal 

Sample Source 
Teck Coal 

Teck Coal 

Alt Hyp Trials 

C>T NA 

Test Stat Critical 
1.434 1.734 

Mean Square 

12.8 
6.222222 

Test Stat 
1.314 

Seed 

NA 

MSD 

1.934 

DF 

1 
18 
19 

Critical 
6.541 

Station Location Latitude 
FR_UFR1-WS-201503111042 

EV_HC1_WS_2014-03-10.;..N 

PMSD Test Result 

6.2% 

DF P-Value P-Type Decision(a:5%) 

18 0.0843 GDF Non-Significant Effect 

F Stat P-Value Decision(a:5%) 
2,057 0.1686 Non-Significant Effect 

P-Value Decision(a:1%) 
0.6907 Equal Variances 

Longitude 

Distribution Shapiro-Wilk W Normality 0.9203 0.866 0.1005 Normal Distribution 

Reproduction Summary 

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

FR_UFR1-WS 10 31.2 29.3 33.1 31.5 27 35 0.8406 8.52% 0.0% 
EV_HC1_WS_2014 10 29.6 27.94 31.26 30 24 33 0.7333 7.83% 5.13% 

Reproduction Detail 

Sample Code Rep 1 Rep2 Rep3 Rep4 Reps Rep6 Rep7 Rep8 Rep9 Rep 10 
FR_UFR1'"WS 31 33 31 27 27 32 35 32 30 34 
EV_HC1_WS_2014 29 29 30 29 31 31 30 30 24 33 

000-469-187-1 CETIS™ v1 .8.7.16 Analyst: __ _ QA: 



CETIS Analytical Report 

Ceriodaphnia 7-d Survival and Reproduction Test 

Analysis ID: 17-2711-3924 Endpoint: Reproduction 
Analyzed: 26 Mar-15 9:28 Analysis: Parametric-Two Sample 

Graphics 

35 c=J 
----L=t-- ---- EJ-M-

• 
FR_UFRl-WS EV_HC1_WS_2014 

000-469-187-1 CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

26 Mar-15 09:29 (p 2 of 2) 

15186a I 1 o-2045-6599 

Nautilus Environmental 

CETIS Version: CET1Sv1 .8.7 
Official Results: Yes 

Rankits 

Analyst: ___ _ QA: 



,f" ..... 

Client: ]?c\l f.o>aj 
W.0.#: LS1~ 

Sample 
Volume 

Sample ID ISample Date l(mL) 

~'l~tL .. U,~U\SI iMllr-- IU,~I So 
~111 Ptklt.V c>wl I ~ I r;O 

11\_\lfQ.l ~ I J/ I 5t) 

'"' 
fj) 

t 
p 

Hardness and Alkalinity Datasheet 

Alkalinity 

(ml) 0.02N 
HCUH2S04 
used to pH 4.5 

ll.b 
l(,·c;-
S10 

!I I 

(ml) of 0.02N 
HCUH2S04 

used to pH 4.2 

C\.% 
L(_.k, 
91'~ 

,, "' 
.,;;=. 
fJ' , 
;-
... 

Total Alkalinity 
(mg/LCaC03) 

1&& 
~ 
\ Slo 

Sample 
Volume 
(ml) 

tclD 
t;6 
50 

Hardness 

Volume of 
0.01M 
EDTA 
Used (ml) 

if. '2-

S:o 
\\,0 

"\ 

Total 
Hardness 
(mg/L CaC03) Ir echnician 

lf-J.O I Mlf 
ff)O I BMYIJ 
QQO I 'W 

I.~ 

··-it; 

;s...,..<""·• 

Notes: © b1 (t.ded_2U1W\~_j-_0__l()(J1W._...-_ ~ tl. l ~ Luei\e,,r 
t1' S~e (cJnkQ. ' ~ -- - -,~-~ 

Reviewed by: ~Gt- Date Reviewed: Av rt (t ( 
; 

Version 1.0 Issued June 26, 2006 Nautilus Environmental 



 

 

APPENDIX B – Pseudokirchneriella subcapitata Toxicity Test Data 



Pseudokirchneriella subcapitata Summary Sheet 

Sample Information: 

Sample ID: 

Sample Date: 

Date Received: 

Sample Volume: 

\) (HiOllt) 'H_(.. re.>t.Jh +<Ai).e. fur '1.-ID' ~ . 

M~nh a .. 3J;;>olS 
M n.rc h ~ S > aolS 

Test Organism Information: 

Culture Date: 

Age of culture (Day 0): 

Zinc Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: \SZ~o\ 
Date Initiated: 

72-h IC50 (95% CL): 

Start Date: /V'lard1 5 I J 5 
Set up by: ___._q.._M ..... /()__.__ ______ _ 

,/ 

72-h IC50 Reference Toxicant Mean and Range: ~5.{o lr3,(o -L.fco,c;>).i4f.5} L'tV\ CV(%): _~_1-______ _ 

Test Results: 

Ne ative Control 

~FR~FR\_~-o~~~~N~~~~5~i~~~~~~~~0~~~~~~~~~~~~~~~~ 
f({_ ~c.RL~-0d03 

I ' .q © 

± \\.'I 
± J,~ 

loi.S ± l ~.I 
± r;.q 
± 

± 

Reviewed by: 4rr, t:rf1r Date reviewed: ___ .....__~-1-----

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 

%(v/v) 

Control 

s·~~ c~' ~ ... Uf::.R. \ 

~Q-~Q.ro, 

ru or.,__ 

Ll' -LfJ\SSLC(-\1(< 

c:i\J. ... ERC 

r., 14 -~ \ ·"1S 

Initials 

Initial control pH: 

Final control pH: 

72-h Algal Growth Inhibition Toxicity Test 
Water Quality Measurements 

1ecJL Ccr.J 
" 

Setup by: 

Test Date/Time: f,ect__ sornpus ,. Mat;d'\ ~(rs-· 
~5 !5kJ/6l461 ( 15(4~/ t5tki2- Test Species: Pseudokirchneriella subcapitata 

~£b )_ 3 /l'5 
11<i> 2 2B5 

Age of Culture: b ~Culture Health: 

Average: 2f21:S5iL Culture Cell Density (c1): _)._b1_. ~_)(...__\ t>_~___....c~\Slm~ 

t11l. v1 = 220,000 cells/ml x J 15Y ml 

(c1) 'l{ci1.~ /(\ ~'f' cells/ml 
~ 

).'.l- 2 24: Average: ___ 2_3 _________ _ 
__ 1_7'_ .. _x _ _.\.._0_4--______ lnitial Density: #cells/ml+ 220 µL x 10 µL = 

Water Quality Incubator Temperature 
Microplates rotated 2X per day? 

DH Temp (°C) (OC) 

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

b.~ 11.0 1S.o ~~(i ...... >24S 2'3.0 v v v v 
:},'":).. :n. u ti v ~ v 
9\J) )2.0 v' v ~ v 

Stt> )) .o a/ 
~ v v 

·.~.b )::);O v v t-==- v' 

~.'1 :22.D I/ ,/ L--- '--" 
~.o ,:.-- \V '~ "iV v """ :,)2 .o ~ v 

\\Ml) MA;l IAl\Nl ~1 tfM\ V\l\.VJ W\AJ) t\VV1 ttnU\ N\Vf 

Well1: b ,'b Weli2: &:,irAv1 L. ~; 
~' '4t.f 

Well1: .~ b.'5- Well2: f..,,4_ ~ b_.!;' 

Light intensity (lux): 33sc Date measured: J\j\Qrclr\~6r 
lnstru~ents: Thermometer 'f pH meter 'f' Light meter I 

sample Descriptio_n:___.Q........,ll ....... .....,}a .... "14 .... ..,,.U_IL ...... 1 __ a ..... ~-? .......... C .... 'U .... ~-~ ...... C-------------------
' 

Comments: (!) :l'-0, 0 

Reviewed: 

, Version 1.2; Modified October 21, 2014 

Date reviewed: Irr . 11- / f ~ , 

Nautilus Environmental Company Inc .. 



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

cnent: ~.L Coa ( start oate!Time: hJfi{f}}; ~ I bOO~ 
Work Order#: \!114)\Str;(o, l'Olb1-,1lQ)NS Termination Date: J?:-:D fbOD ~ 
Sample ID: lfck \(Jirrw.n--ucr1vrk1$(6 Test set up by: . Mt;CttfviWI . 

%(v/v) I 

Concentration Rep Count 1 Count 2 Count 3 Count4 Comments Initials 
Control A ~'il W\\_,, l 

rf9Ldao B ?Jb I 

c 40 \ lab D 4t; I 

hlctte. · 
E ?'t 
F 4b 
G 31o 
H 41 

Slteantro\ A I V3 
B "l}lf 

~1ffl-\ c I I lo 
D tcO, 

f i~ lc:A 
f ID f DV 
'ic tob 

..... 11 fl [t 11 ::)-

r=e.- Rl.LP \ 
A bo 
B i2 
c ~i]\~:n 

D ~5" 
A \i~ 

CW\~?.., B 4'~ 
c fib 
D Iv/..., 

L(-LCOSSUC;- A 11r 

\NS B ll'b 
c ')..,'b 

D l \ °' 
A ~1~·\tb rrro 

etl-\~ B Op." 
c t \ ~ 
D \I c, 
A lS~j 

~r\-·f'1-\ _ .. B l1'f 
' ws c l :.\- I 

D c?, \J,,;1 
. 

Comments: 

Reviewed by: 

Version 1.0 Modified May 8, 2008 Nautilus Environmental 



Pseudokirchneriella subcapitata Algal Counts 

Client: Teck Coal Start Date/Time: 05-Mar-15 @ 1600h 
WO#: 151561 tSlb1, lt5.t481 t6l4~· Termination Date: 08-Mar-15 @ 1600h 
Sample ID: T eek 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 
(x 104

) (x 104
) (x 104

) (x 104
) (x 104

) (x 104
) 

cell/ml 
Control A 38 38 37.0 mean 38.8 
Lab Water B 36 36 35.0 SD 3.907411 

c 40 40 39.0 CV 10.06298 
D 45 .45 44.0 
E 37 37 36.0 
F 46 46 45.0 
G 36 36 35.0 
H 41 41 40.0 

Control A 103 103 102.0 mean 108.2 
Site Water B 114 114 113.0 SD 6.135378 
(FR-UFRI) c 116 116 115.0 CV 5.670166 
100% (v/v) D 109 109 108.0 

E 109 109 108.0 
F 100 100 99.0 
G 106 106 105.0 
H 117 117 116.0 

FR-FRCPI A 60 60 59.0 
100% (v/v) B 72 72 71.0 

c 73 73 72.0 
D 55 55 54.0 

CMMC2 A 88 88 87.0 
100% (v/v) B 98 98 97.0 

c 116 116 115.0 
D 106 106 105.0 

LC A 115 115 114.0 
100% (v/v) B 118 118 117.0 

c 120 120 119.0 
D 119 119 118.0 

ERC A 106 100 103 102.0 
100% (v/v) B 94 94 93.0 

c 118 118 117.0 
D 119 119 118.0 

FRl-WS A 106 106 105.0 
100% (v/v) B 94 94 93.0 

c 97 97 96.0 
D 93 93 92.0 



CETIS Summary Report 

EC Alga Growth Inhibition Test 

Batch ID: 

Start Date: 

11-3837-8149 

05 Mar-15 16:00 

Ending Date: 08 Mar-15 16:00 

Duration: 72h 

Sample Code Sample ID 

Lab Control 08-3649-5027 

FR_UFRl_M_02015 11-3388-6819 

FR_FRCP1_M 07-2279-3211 

CM_MC2_MON_WS 03-534 7-21 06 

LC_LCDSSLCC_WS 12-2313-9393 

GH_ERC_WS_2015 15-5191-6042 

GH_FR1_WS_2015 20-0368-3125 

Sample Code Material Type 

Lab Control Water Sample 

FR_UFRl_M_02015 Water Sample 

FR_FRCP1_M Water Sample 

CM_MC2_MON_WS Water Sample 

LC_LCDSSLCC_WS Water Sample 

GH_ERC_WS_2015 Water Sample 

GH_FR1_WS_2015 Water Sample 

Cell Yield Summary 

Test Type: Cell Growth 

Protocol: EC/EPS 1/RM/25 

Report Date: 

Test Code: 

27 Mar-1510:10 (p 1 of 1) 

15145, 15148, 1 113-3955-1306 

Nautilus Environmental 

Analyst: Emma Marus 

Diluent: 

Species: Pseudokirchneriella subcapitata Brine: 

Source: In-House Culture 

Sample Date Receive Date 

05 Mar-15 05 Mar-15 

02 Mar-1511:55 04 Mar-15 

02 Mar-15 14:30 04 Mar-15 

03 Mar-15 08:50 05 Mar-15 

02 Mar-15 10:36 04 Mar-15 

03 Mar-15 15:16 05 Mar-15 

02 Mar-15 14:22 04 Mar-15 

Sample Source 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Sample Age 

16h 

76h (10.4 °C) 

74h 

55h (6.3 °C) 

77h (7.2 °C) 

49h (6.4 °C) 

74h (6 °C) 

Age: 6d 

Client Name 

Teck Coal 

Station Location Latitude 

Lab Control 

FR_UFR1_M_02032015_N (site c 

FR_FRCP1 _M_02032015_N 

CM_MC2_MON_WS_20150303_ 

LC_LCDSSLCC_WS_2015-03-02 

GH_ERC_ WS_2015-03-03_N 

GH_FR1_WS_2015-03-02~N 

Project 

Longitude 

Sample Code Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev CV% %Effect 

Lab Control 8 38.88 35.61 
FR_UFRl_M_02015 8 108.3 103.1 
FR_FRCP1_M 4 64 49.83 
CM_MC2_MON_WS 4 101 82.08 
LC_LCDSSLCC_WS 4 117 113.6 
GH_ERC_WS_2015 4 107.5 88.21 
GH_FR1_WS_2015 4 96.5 87.09 

Cell Yield Detail 

Sample Code Rep 1 Rep2 Rep3 

Lab Control 37 35 39 

FR_UFRl_M_02015 102 113 115 

FR_FRCP1_M 59 71 72 

CM_MC2_MON_WS 87 97 115 

LC_LCDSSLCC_WS 114 117 119 

GH_ERC_WS_2015 102 93 117 

GH_FR1_WS_2015 105 93 96 

000-469-187-2 

42.14 35 45 

113.4 99 116 
78.17 54 72 
119.9 87 115 

120.4 114 119 

126.8 93 118 
105.9 92 105 

Rep4 Rep5 Rep6 

44 36 45 

108 108 99 

54 

105 

118 

118 

92 

CETIS™ v1.8.7.16 

1.381 

2.169 
4.453 
5.944 

1.08 

6.062 
2.958 

Rep7 

35 

105 

3.907 10.05% 0.0% 

6.135 5.67% -178.5% 
8.907 13.92% -64.63% 
11.89 11.77% -159.8% 
2.16 1.85% -201.0% 
12.12 11.28% -176.5% 
5.916 6.13% -148.2% 

Rep8 

40 

116 

Analyst: __ _ QA: <1 µ,__ 
A__.,., 1"l- h ( 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 06-8885-1344 

Report Date: 

Test Code: 

Endpoint: Cell Yield 

22 Apr-15 18:23 (p 1 of 2) 

15145, 15148, 1 I 13-3955-1306 

Nautilus Environmental 

Analyzed: 22 Apr-15 18:23 Analysis: Parametric-Control vs Treatments 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Batch ID: 11-3837-8149 

Start Date: 05 Mar-15 16:00 

Test Type: Cell Growth 

Protocol: EC/EPS 1/RM/25 

Analyst: Emma Marus 

Diluent: 

Ending Date: 08 Mar-15 16:00 Species: Pseudokirchneriella subcapitata Brine: 

Duration: 72h 

Sample Code Sample ID 

Lab Control 08-3649-5027 

FR_FRCP1_;M 07-2279-3211 

CM_MC2_MON_WS 03-5347-2106 

LC_LCDSSLCC_WS 12-2313-9393 

GH_ERC_WS_2015 15-5191-6042 

GH_FR1_WS_2015 20-0368-3125 

Sample Code Material Type 

Lab Control Water Sample 

FR_FRCP1_M Water Sample 

CM_MC2_MON_WS Water Sample 

LC_LCDSSLCC_WS Water Sample 

GH_ERC_WS_2015 Water Sample 

GH_FR1_WS_2015 Water Sample 

Data Transform Zeta 

Untransformed NA 

Dunnett Multiple Comparison Test 

Source: In-House Culture 

Sample Date Receive Date 

05 Mar-15 05Mar-15 

02 Mar-15 14:30 04 Mar-15 

03 Mar-15 08:50 05 Mar-15 

02 Mar-15 10:36 04 Mar-15 

03 Mar-15 15:16 05 Mar-15 

02 Mar-15 14:22 04 Mar-15 

Sample Source 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Alt Hyp 

C>T 

Trials 

NA 

Seed 

NA 

Sample Age 

16h 

74h 

55h (6.3 °C) 

77h (7.2 °C) 

49h (6.4 °C) 

74h (6 °C) 

Age: 6d 

Client Name 

Teck Coal 

Station Location 

Lab Control 

FR_FRCP1_M_02032015_N 

CM_MC2_MON_WS_20150303_ 

LC _LCDSSLCC _ WS_2015-03-02 

GH_ERC_WS_2015-03-03_N 

GH_FR1_WS_2015-03-02_N 

Latitude 

PMSD Test Result 

29.7% 

Sample Code vs Sample Code Test Stat Critical MSD OF P-Value P-Type Decision(a:5%) 

Lab Control FR_FRCP1_M -5.279 2.43 11.56 10 1.0000 CDF Non-Significant Effect 
CM_MC2_MON_WS -13.05 2.43 11.56 10 1.0000 CDF Non-Significant Effect 
LC_LCDSSLCC_W -16.42 2.43 11.56 10 1.0000 CDF Non-Significant Effect 
GH_ERC_WS_2015 -14.42 2.43 11.56 10 1.0000 CDF Non-Significant Effect 
GH_FR1_WS_2015 -12.11 2.43 11.56 10 1.0000 CDF Non-Significant Effect 

Auxiliary Tests 

Attribute Test Test Stat Critical P-Value Decision(a:5%) 

Control Trend Mann-Kendall Trend 0.7195 Non-significant Trend in Controls 

ANOVATable 

Source Sum Squares Mean Square OF F Stat P-Value Decision(a:5%) 

Between 25900.09 5180.018 5 85.76 <0.0001 Significant Effect 
Error 1328.875 60.40341 22 
Total 27228.96 27 

Distributional Tests 

Attribute Test Test Stat Critical P-Value Decision(a:1%) 

Variances Bartlett Equality of Variance 11.55 15.09 0.0415 Equal Variances 
Distribution Shapiro-Wilk W Normality 0.9724 0.8975 0.644~ Normal Distribution 

Cell Yield Summary 

Sample Code Count Mean 95% LCL 95% UCL Median Min Max Std Err 

Lab Control 8 38.88 35.61 42.14 38 35 45 1.381 
FR_FRCP1_M 4 64 49.83 78.17 65 54 72 4.453 
CM_MC2_MON_WS 4 101 82.08 119.9 101 87 115 5.944 
LC_LCDSSLCC_WS 4 117 113.6 120.4 117.5 114 119 1.08 
GH_ERC_WS_2015 4 107.5 88.21 126.8 109.5 93 118 6.062 
GH_FR1_WS_2015 4 96.5 87.09 105.9 94.5 92 105 2.958 

Project 

Longitude 

CV% %Effect 

10.05% 0.0% 
13.92% -64.63% 
11.77% -159.8% 
1.85% -201.0% 
11.28% -176.5% 
6.13% -148.2% 

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



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 06-8885-1344 Endpoint: Cell Yield 
Analyzed: 22 Apr-15 18:23 Analysis: Parametric-Control vs Treatments 

Cell Yield Detail 

Sample Code Rep 1 Rep2 Rep3 Rep4 Reps 
Lab Control 37 35 39 44 36 

FR_FRCP1_M 59 71 72 54 

CM_MC2_MON_WS 87 97 115 105 

LC_LCDSSLCC_WS 114 117 119 118 

GH_ERC_WS_2015 102 93 117 118 

GH_FR1_WS_2015 105 93 96 92 

Graphics 
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000-469-187-1 CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

22 Apr-15 18:23 (p 2 of 2) 

15145, 15148, 1 113-3955-1306 

Nautilus Environmental 

CETIS Version: CETISv1 .8.7 
Official Results: Yes 
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CETIS Analytical Report Report Date: 

Test Code: 

17 Mar-15 12:11 (p 1 of 2) 

15145, 15148, 1 113-3955-1306 

EC Alga Growth Inhibition Test Nautilus Environmental 

Analysis ID: 03-6318-0310 
Analyzed: 17 Mar-15 12:11 

Batch ID: 11-3837-8149 

Start Date: 05 Mar-15 16:00 

Ending Date: 08 Mar-15 16:00 

Duration: 72h 

Sample Code Sample ID 

Lab Control 08-3649-5027 

FR_FRCP1_M 07-2279-3211 

CM_MC2_MON_WS 03-5347-2106 

LC_LCDSSLCC_WS 12-2313-9393 

GH_ERC_WS_2015 15-5191-6042 

GH_FR1_WS_2015 20-0368-3125 

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 

Sample Date Receive Date 
05 Mar-15 05 Mar-15 

02 Mar-15 14:30 04 Mar-15 

03 Mar-15 08:50 05 Mar-15 

02 Mar-15 10:36 04 Mar-15 

03 Mar-15 15:16 05 Mar-15 

02 Mar-15 14:22 04 Mar-15 

Sample Age 

16h 

74h 

55h (6.3 °C) 

77h (7.2 °C) 

49h (6.4 °C) 

74h (6 °C) 

CETIS Version: CETISv1 .8.7 
Official Results: Yes 

Analyst: Emma Marus 

Diluent: 

Brine: 

Age: 6d 

Client Name Project 

Teck Coal 

Sample Code Material Type 

0 Lab Control 

Sample Source Station Location Latitude Longitude 
Water Sample 

FR_FRCP1_M Water Sample 

CM_MC2_MON_WS Water Sample 

LC_LCDSSLCC_WS Water Sample 

GH_ERC_WS_2015 Water Sample 

GH_FR1_WS_2015 Water Sample 

Data Transform Zeta 
Untransformed NA 

Dunnett Multiple Comparison Test 

Sample Code vs Sample Code 

0 Lab Control FR_FRCP1_M 
CM_MC2_MON_WS 
LC_LCDSSLCC_W 
GH_ERC_WS_2015 
GH_FR1_WS_2015 

Auxiliary Tests 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Alt Hyp 

C<T 

Test Stat 

5.279 
13.05 
16.42 
14.42 
12.11 

Trials Seed 

NA NA 

Critical MSD 

2.43 11.56 
2.43 11.56 
2.43 11.56 
2.43 11.56 
2.43 11.56 

Lab Control 

FR_FRCP1_M_02032015_N 

CM_MC2_MON_WS_20150303_ 

LC_LCDSSLCC_WS_2015-03-02 

GH_ERC_WS_2015-03-03_N 

GH_FR1_WS_2015-03-02_N 

PMSD Test Result 
29.7% 

OF P-Value P-Type Decision(a:5%) 

10 <0.0001 GDF Significant Effect 
10 <0.0001 GDF Significant Effect 
10 <0.0001 GDF Significant Effect 
10 <0.0001 GDF Significant Effect 
10 <0.0001 GDF Significant Effect 

Attribute Test Test Stat Critical P-Value Decision(a:5%) 
0 Control Trend Mann-Kendall Trend 0.7195 Non-significant Trend in Controls 

ANOVATable 

Source Sum Squares Mean Square OF F Stat P-Value Decision(a:5%) 
Between 25900.09 5180.018 5 85.76 <0.0001 Significant Effect 
Error 1328.875 60.40341 22 
Total 27228.96 27 

Distributional Tests 

Attribute Test Test Stat Critical P-Value Decision(a:1%) 
Variances \ Bartlett Equality of Variance 11.55 15.09 0.0415 Equal Variances 
Distribution Shapiro-Wilk W Normality 0.9724 0.8975 0.6449 Normal Distribution 

Cell Yield Summary 

Sample Code Count Mean 95% LCL 95% UCL Median Min Max Std Err CV% 

Ukab Control 8 38.88 35.61 42.14 38 35 45 1.381 10.05% 
FR_FRCP1_M 4 64 49.83 78.17 65 54 72 4.453 13.92% 
CM_MC2_MON_WS 4 101 82.08 119.9 101 87 115 5.944 11.77% 
LC_LCDSSLCC_WS 4 117 113.6 120.4 117.5 114 119 1.08 1.85% 
GH_ERC_WS_2015 4 107.5 88.21 126.8 109.5 93 118 6.062 11.28% 
GH_FR1_WS_2015 4 96.5 87.09 105.9 94.5 92 105 2.958 6.13% 

000-469-187-2 CETIS™ v1.8.7.16 Analyst: __ _ 

%Effect 

0.0% 
-64.63% 
-159.8% 
-201.0% 
-176.5% 
-148.2% 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 03-6318-0310 Endpoint: Cell Yield 
Analyzed: 17 Mar-15 12:11 Analysis: Parametric-Control vs Treatments 

Cell Yield Detail 

Sample Code Rep 1 Rep2 Rep3 Rep4 Rep5 
Lab Control 37 35 39 44 36 

FR_FRCP1_M 59 71 72 54 

CM_MC2_MON_WS 87 97 115 105 

LC_LCDSSLCC_WS 114 117 119 118 

GH_ERC_WS_2015 102 93 117 118 
GH_FR1_WS_2015 105 93 96 92 
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CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 08-7675-5172 

Report Date: 

Test Code: 

Endpoint: Cell Yield 

17 Mar-15 12:10 (p 1 of 2) 

15145, 15148, 1 I 13~3955-1306 

Nautilus Environmental 

Analyzed: 17 Mar-15 12:07 Analysis: Parametric-Control vs Treatments 
CETIS Version: CET1Sv1.8.7 
Official Results: Yes 

Batch ID: 11-3837-8149 

Start Date: 05 Mar-15 16:00 

Test Type: Cell Growth 

Protocol: EC/EPS 1/RM/25 

Analyst: Emma Marus 

Diluent: 

Ending Date: 08 Mar-15 16:00 Species: Pseudokirchneriella subcapitata Brine: 

Duration: 72h Source: In-House Culture Age: 6d 

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

FR_UFRl_M_02015 11-3388-6819 02 Mar-1511:55 04 Mar-15 76h (10.4 °C) Teck Coal 

FR_FRCP1_M 07-2279-3211 02 Mar-15 14:30 04 Mar-15 74h 

CM_MC2_MON_WS 03-5347-2106 03 Mar-15 08:50 05 Mar-15 55h (6.3 °C) 

LC_LCDSSLCC_WS 12-2313-9393 02 Mar-15 10:36 04 Mar-15 77h (7.2 °C) 

GH_ERC_WS_2015 15-5191-6042 03 Mar-15 15:16 05 Mar-15 49h (6.4 °C) 

GH_FR1_WS_2015 20-0368-3125 02 Mar-15 14:22 04 Mar-15 74h (6 °C) 

Sample Code Material Type 

CD1FR_UFRl_M_02015 Water Sample 

Sample Source Station Location Latitude 

Teck Coal FR_UFR1_M_02032015_N (site c 

FR_FRCP1_M Water Sample Teck Coal FR_FRCP1_M_02032015_N 

CM_MC2_MON~WS Water Sample Teck Coal CM_MC2_MON_WS_20150303_ 

LC_LCDSSLCC_WS Water Sample Teck Coal LC_LCDSSLCC_WS_2015-03-02 

GH_ERC_WS_2015 Water Sample Teck Coal GH_ERC_WS_2015-03-03_N 

GH_FR1_WS_2015 Water Sample Teck Coal GH_FR1_WS_2015-03-02_N 

Data Transform Zeta Alt Hyp Trials Seed PMSD Test Result 

Untransformed NA C>T NA NA 11.3% 

Dunnett Multiple Comparison Test 

Sample Code vs Sample Code Test Stat Critical MSD OF P-Value P-Type Decision(a:5%) 

(!'j"R_UFRl_M_02015 FR_FRCP1_M 8.794 2.43 12.23 10 <0.0001 CDF Significant Effect 
CM_MC2_MON_WS 1.441 2.43 12.23 10 0.2783 CDF Non-Signlficant Effect 
LC_LCDSSLCC_W -1.739 2.43 12.23 10 0.9995 CDF Non-Significant Effect 
GH_ERC_WS_2015 0.149 2.43 12.23 10 0,8443 CDF Non-Significant Effect 
GH_FR1_WS_2015 2.335 2.43 12.23 10 0.0604 CDF Non-Significant Effect 

ANOVATable 

Source Sum Squares Mean Square DF F Stat P-Value Decision(a:5%) 

Between 7158.929 1431.786 5 21.2 <0.0001 Significant Effect 
Error 1485.5 67.52273 22 
Total 8644.429 27 

Distributional Tests 

Attribute Test Test Stat Critical P-Value Decision(a:1%) 

Variances Bartlett Equality of Variance 8.092 15.09 0.1512 Equal Variances 
Distribution Shapiro-Wilk W Normality 0.9755 0.8975 0.7326 Normal Distribution 

Cell Yield Summary 

Sample Code Count Mean 95% LCL 95% UCL Median Min Max Std Err 

0 FR_UFRl_M_02015 8 108.3 103.1 113.4 108 99 ' 116 2.169 
FR_FRCP1_M 4 64 49.83 78.17 65 54 72 4.453 
CM_MC2_MON_WS 4 101 82.08 119.9 101 87 115 5.944 
LC_LCDSSLCC_WS 4 117 113.6 120.4 117.5 114 119 1.08 
GH_ERC_WS_2015 4 107.5 88.21 126.8 109.5 93 118 6.062 
GH_FR1_WS_2015 4 96.5 87.09 105.9 94.5 92 105 2.958 

Project 

Longitude 

CV% %Effect 

5.67% 0.0% 
13.92% 40.88% 
11.77% 6.7% 
1.85% -8.08% 
11.28% 0.69% 
6.13% 10.85% 

000-469-187-2 CETIS™ v1.8.7.16 Analyst: __ _ QA: 
1Yl,r 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 08-7675-5172 
Analyzed: 17 Mar-15 12:07 

Cell Yield Detail 

r; '::\Sample Code 
~FR_UFRl_M_02015 

FR_FRCP1_M 

CM_MC2_MON_WS 

LC_LCDSSLCC_WS 

GH_ERC_WS_2015 

GH_FR1_WS_2015 

Graphics 

Rep 1 

102 

59 

87 

114 

102 

105 

Endpoint: Cell Yield 
Analysis: Parametric-Control vs Treatments 

Rep2 Rep3 Rep4 Rep5 
113 115 108 108 

71 72 54 

97 115 105 
117 119 118 

93 117 118 

93 96 92 
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CETIS Version: CETISv1 .8.7 
Official Results: Yes 
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CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 15-2953-8190 

Report Date: 

Test Code: 

Endpoint: Cell Yield 

17 Mar-1512:09 (p 1 of 2) 

15145, 15148, 1 113-3955-1306 

Nautilus Environmental 

Analyzed: 17 Mar-15 12:07 Analysis: Parametric-Control vs Treatments 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Batch ID: 11-3837-8149 

Start Date: 05 Mar-15 16:00 

Test Type: Cell Growth 

Protocol: EC/EPS 1/RM/25 

Analyst: Emma Marus 

Diluent: 

Ending Date: 08 Mar-15 16:00 Species: Pseudokirchneriella subcapitata Brine: 

Duration: 72h 

Sample Code Sample ID 

FR_UFRl_M_02015 11-3388-6819 

FR_FRCP1_M 07-2279-3211 

CM_MC2_MON_WS 03-5347-2106 

LC_LCDSSLCC_WS 12-2313-9393 

GH_ERC_WS_2015 15-5191-6042 

GH_FR1_WS_2015 20-0368-3125 

Sample Code Material Type 

(DFR UFRI M 02015 - - - Water Sample 

FR_FRCP1_M Water Sample 

CM_MC2_MON_WS Water Sample 

LC_LCDSSLCC_WS Water Sample 

GH_ERC_WS_2015 Water Sample 

GH_FR1_WS_2015 Water Sample 

Data Transform Zeta 

Untransformed NA 

Dunnett Multiple Comparison Test 

Source: In-House Culture 

Sample Date Receive Date 

02 Mar-1511:55 04 Mar-15 

02 Mar-1514:30 04 Mar-15 

03 Mar-15 08:50 05 Mar-15 

02 Mar-15 10:36 04 Mar-15 

03 Mar-15 15:16 05 Mar-15 

02 Mar-15 14:22 04 Mar-15 

Sample Source 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Alt Hyp 

C<T 

Trials 

NA 

Seed 

NA 

Age: 6d 

Sample Age Client Name 

76h (10.4 °C) 

74h 

Teck Coal 

55h {6.3 °C} 

77h (7.2 °C) 

49h (6.4 °C) 

74h (6 °C) 

Station Location Latitude 

FR_UFR1_M_02032015_N (site Cort~) 

FR_FRCP1_M_02032015_N 

CM_MC2_MON_WS_20150303_ 

LC_LCDSSLCC_WS_2015-03-02 

GH_ERC_WS_2015-03-03_N 

GH_FR1_WS_2015-03-02_N 

PMSD Test Result 

11.3% 

Sample Code vs Sample Code Test Stat Critical MSD OF P-Value P-Type Decision(a:5%) 

©FR_UFRl_M_02015 FR_FRCP1_M -8.794 2.43 12.23 10 1.0000 CDF Non-Significant Effect 
CM_MC2_MON_WS -1.441 2.43 12.23 10 0.9986 CDF Non-Significant Effect 
LC_LCDSSLCC_W 1.739 2.43 12.23 10 0.1776 CDF Non-Significant Effect 
Gl·LERC_WS_2015 -0.149 2.43 12.23 10 0.9188 CDF Non-Significant Effect 
GH_FR1_:_WS_2015 -2.335 2.43 12.23 10 1.0000 CDF Non-Significant Effect 

Auxiliary Tests 

Attribute Test Test Stat Critical P-Value Decision( a:5%) 

©control Trend Mann-Kendall Trend 1.0000 Non-significant Trend in Controls 

ANOVATable 

Source Sum Squares Mean Square OF F Stat P-Value Decision(a:5%) 

Between 7158.929 1431.786 5 21.2 <0.0001 Significant Effect 
Error 1485.5 67.52273 22 
Total 8644.429 27 

Distributional Tests 

Attribute Test Test Stat Critical P-Value Decision(a:1 %) 

Variances Bartlett Equality of Variance 8.092 15.09 0.1512 Equal Variances 
Distribution Shapiro-Wilk W Normality 0.9755 0.8975 0.7326 Normal Distribution 

Cell Yield Summary 

Sample Code Count Mean 95% LCL 95% UCL Median Min Max Std Err 

(!)FR_UFRl_M_02015 8 108.3 103.1 113.4 108 99 116 2.169 

FR_FRCP1_M 4 64 49.83 78.17 65 54 72 4.453 

CM_MC2_MON_WS 4 101 82.08 119.9 101 87 115 5.944 

LC_LCDSSLCC_WS 4 117 113.6 120.4 117.5 114 119 1.08 

GH_ERC_WS_2015 4 107.5 88.21 126.8 109.5 93 118 6.062 

GH_FR1_WS_2015 4 96.5 87.09 105.9 94.5 92 105 2.958 

Project 

Longitude 

CV% %Effect 

5.67% 0.0% 
13.92% 40.88% 
11.77% 6.7% 
1.85% -8.08% 
11.28% 0.69% 
6.13% 10.85% 

000-469-187-2 CETIS™ v1.8.7.16 Analyst: __ _ QA <161J.._ 
-~11-ltf" 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 15-2953-8190 Endpoint: Cell Yield 
Analyzed: 17 Mar-15 12:07 Analysis: Parametric-Control vs Treatments 

Cell Yield Detail 

Sample Code Rep 1 Rep2 Rep3 Rep4 Reps 
FR_UFRl_M_02015 102 113 115 108 108 
FR_FRCP1_M 59 71 72 54 

CM_MC2_MON_WS 87 97 115 105 
LC_LCDSSLCC_WS 114 117 119 118 

GH_ERC_WS_2015 102 93 117 118 

GH_FR1_WS_2015 105 93 96 92 

Graphics 

~I ~I !e, 

!: ii! 

i. 
~ 

ft' 11! 

~I :I 

000-469-187-2 CETIS™ v1.8.7.16 

• 

Report Date: 

Test Code: 

17 Mar-1512:09 (p 2 of 2) 

15145, 15148, 1 113-3955-1306 

Nautilus Environmental 

CETIS Version: CETISv1 .8.7 
Official Results: Yes 

Rep6 Rep7 Rep8 

99 105 116 

• 

• 

Rilnldts 

Analyst: __ _ 



Pseudokirchneriel/a subcapitata Summary Sheet 

Client: _-r;_eC_i..._lo ............... J_ _____ _ 
Work Order No.: _lS ............. \1-..... \ ________ _ 

Sample Information: 

Sample ID: 

Sample Date: 

l\J_ fV\L~_W> 'dot S -0~-04-N 
l'V'\wt~ \.#lie' 

Date Received: 

Sample Volume: I x 'Jo L 

Test Organism Information: 

Culture Date: 

Age of culture (Day 0): +d 

Zinc Reference To~icant Results: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: 

72-h ICSO (95% CL): 

Start Date: Ma.n~ fR fl S 
Set up by: _£/Y\_rv1........._ ______ _ 

72-h ICSO Reference Toxicant Mean and Range: ~c;,(o ( l'3.,(o- \.tfl.~ J ...u5 JL tlll CV(%): _'3_1-~----

Test Results: Cell Yield (Mean± SD) 

Negative Control '-f31l.o ± 3.S 
s1+e- Co"ko L (!) ho.\o ± 6.6 

1.V- fY\l«-W>-~o/S-03-oY .- A] IL(o • ?J ± \ct.S <& 
± 

± 

± 

± 

± 

,,,,- ± 
®cell 4tald (J)ltS St9htfla~ ~e.. ~"' t-ktL stte..UJa.ter- o.n.d. ~ 

Reviewed by: 

CZr\trol .. 
h~ket'" Lf_._, 

Date reviewed: ____ 11_ fY'_~_z._~_/ _tJ_.-_ 

Issued May 10, 2014; Ver. 1.0 Nautilus Environmental Company Inc. 



If' 

Client: 

Sample ID: 

Work Order No.: 

72-h Algal Growth Inhibition Toxicity Test 
Water Quality Measurements 

b~ tn c JAd; 1S 
I~ t-=l-\ /5150 

Setup by: 

Test Date/Time: 

Test Species: Pseudokirchneriella subcapitata 

Culture Date: Feb ;l :t/ I 5 Age of Culture: '1-d Culture Health: 
< 

Culture Count: 1 J4 ~ 2 3 \ 0 Average: ::l=r9 Culture Cell Density (c1): ~ 1-'1 V l 0 li C.e\lS/h\L-

v1 = 220,000 cells/ml x l OD ml 

(c1) cells/ml 

Time Zero Counts: __ k:;;....._~----2-=~"-+___ Average: __ 2__....3_,;_ __________ _ 

No. of Cells/ml: "2.3 )( \ oL\ Initial Density: #cells/ml+ 220 µL x 10 µL = lD4~ C-e.\\j /~ 

Concentration Water Quality Incubator Temperature 
Microplates rotated 2X per day? 

%~/v) pH Temp (°C) (°C) 
l 0 

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

b.~ JL\.D '14~S' 14:1) 2).D JS.O v v v v 
Sttecm~\ 

1-: '° l4.0 

' ' 
PM1" , v' v / 

~--'""4.~ v 
.. f?fo=mf:Z 1;-1- 2J{() JI L .dtj/ ~ii !/' ~ i/ v 

E11-_;!;1f~ 

Initials Eh'Wn flnlil t=thm ftnM \fV\l, 1 VVvrJ FMW\ ftn~ t\,IVL-} Mta , 

Initial control pH: Well 1: __ fo_. ........ l>.._· ---- la . .. \/ 
Well2: V 

__ ......__ ___ _ 
6.'J Well 2: __ b_._5 ...... ------Final control pH: Well1: ----------

Light intensity (lux): 5 Cf 0 0 Date measured: t"'1 r<h /;;;,fl r::;-ciJ i :s~o 
Instruments: Thermome_te_r_4_._ ___ _ pH meter _'-:1 ______ Light meter _ _,\i--------
Sample Descriptio_n:_..,.C"""J_e_o.:-=-'V''------------------------------

Comments: 

Reviewed: Date reviewed: __ A_...,.r_r_.,._i_:,_,(,_t ..... J_r __ _ 

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



Pseudokirchneriel/a subcapitata Toxicity Test Data Sheet 
72-h Algal Cell Counts 

Client: 

Work Order#: 
Sample ID: 

tecJL QjQ J Start Date/Time:_/n~a ....... ~ ....... b....,.b...,.,/:.+-;~f;--t..o1Q._.),__l~------
~1?lf1i~n\:\ Termination Date:_J? ... ~~'.Gl~i· ~1'...._n~'-t-1--ilS~?1J~l...looi;l?.;HJ):::lllt... ~-
_fl-_;z~µ\ Test set up by: r1tJ_ _ 

~ _....__.____.__,,__~~~~~~~~~-

%(v/v) .II""'-

Concentration Rep Count 1 Count 2 Count 3 Count 4 Comments Initials 
Control A t:D l=Yv\Yh 

(re9u1ar) B 4~- , I 
lob c 4B 

D 44 
E L\:.t" 
F ~3 
G -e,'1 
H 4Y 

~ 
A "~ 
B 'D'D 

( -FflrltflU) c II'+ 
D qq 

f '\l'lf n_, 
F~ 10-;r 
e,c llS-

''\.)./ HID ll (...., 
,·:•·"r 

~~ 
A 1Lt3 
B ,~Q 

mt~ c t.2~ ' 
D \'~ \JV 
A 
B 
c 
D 

A 

B 
c 
D 

A 

B 
c 
D 
A 
B 
c 
D 

Comments: 

Reviewed by: Date Reviewed: Jt-11\ r · 'ZO / f S 
~~~---·~~~~,~~~~~~-

Version 1.0 Modified May 8, 2008 Nautilus Environmental 



Pseudokirchneriella subcapitata Algal Counts 

Client: Teck Coal Start Date/Time: 06-Mar-15 @ 1320h 
WO#: 15171 ,f«:il~ .tr Termination Date: 09-Mar-15 @ 1320h 
Sample ID: Teck samples - EV9J-MC2 

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 
(x 104

) (x 104
) (x 104

) (x 104
) (x 104

) (x 104
) 

cell/ml 
Control A 50 50 49.0 mean 43.6 
Lab Water B 42 42 41.0 SD 3.543102 

c 48 48 47.0 CV 8.130195 
D 44 44 43.0 
E 47 47 46.0 
F 43 43 42.0 
G 39 39 38.0 
H 44 44 43.0 

Control A 113 113 112.0 mean 110.6 
Site Water B 108 108 107.0 SD 6.759913 
(FR-UFRI) c 114 114 113.0 CV 6.113168 
100% (v/v) D 99 99 98.0 

E 121 121 120.0 
F 107 107 106.0 
G 115 115 114.0 
H 116 116 115.0 

EVO-MC2 A 143 143 142.0 
100% (v/v) B 168 168 167.0 

c 122 122 121.0 
D 134 134 133.0 

uov- I ~ Air· Z o Is. 



CETIS Summary Report 

EC Alga Growth Inhibition Test 

Batch ID: 11-3912-6171 

Start Date: 06 Mar-15 13:20 

Ending Date: 09 Mar-15 13:20 

Duration: 72h 

Sample Code Sample ID 

Lab Control 08-3649-5027 

FR_UFRl_M_02015 11-3388-6819 

EV _MC2_WS_2015 12-4159-5329 

Sample Code Material Type 

Lab Control Water Sample 

FR_UFRl_M_02015 Water Sample 

EV_MC2_WS_2015 Water Sample 

Cell Yield Summary 

Report Date: 

Test Code: 

27 Mar-15 10:10 (p 1 of 1) 

15156, 15171112-2475-2529 

Nautilus Environmental 

Test Type: Cell Growth 

Protocol: EC/EPS 1/RM/25 

Analyst: Emma Marus 

Diluent: 

Species: Pseudokirchneriella subcapitata Brine: 

Source: In-House Culture Age: 7d 

Sample Date Receive Date Sample Age Client Name 

05 Mar-15 05 Mar-15 37h Teck Coal 

02Mar-1511:55 04Mar-15 4d 1h(10.4°C) 

04 Mar-15 13:15 06 Mar-15 09:50 48h (6 °C) 

Sample Source 

Teck Coal 

Teck Coal 

Teck Coal 

Station Location Latitude 
Lab Control 

FR_UFR1_M_02032015_N (site c 

EV _MC2_ WS_2015-03-04_N 

Project 

Longitude 

Sample Code Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev CV% %Effect 
Lab Control 8 43.63 40.66 46.59 38 49 1.253 3.543 8.12% 0.0% 
FR_UFRl_M_02015 8 110.6 105 116.3 98 120 2.39 6.76 6.11% -153.6% 
EV _MC2_WS_2015 4 140.8 109.7 171.8 121 167 9.75 19.5 13.85% -222.6% 

Cell Yield Detail 

Sample Code Rep 1 Rep2 Rep3 Rep4 Rep5 Rep6 Rep7 Rep8 
Lab Control 49 41 47 43 46 42 38 43 

FR_UFRl_M_02015 112 107 113 98 120 106 114 115 

EV _MC2_WS_2015 142 167 121 133 

000-469-187-2 CETIS™ v1 .8.7.16 Analyst: __ _ 



CETIS Analytical Report Report Date: 

Test Code: 

22Apr-1518:21(p1 of 2) 

15156, 15171 112-2475-2529 

EC Alga Growth Inhibition Test Nautilus Environmental 

Analysis ID: 06-3985-9902 
Analyzed: 22 Apr-15 18:21 

Batch ID: 11-3912-6171 

Start Date: 06 Mar-15 13:20 

Ending Date: 09 Mar-15 13:20 

Duration: 72h 

Sample Code Sample ID 

Lab Control 08-3649-5027 

EV_MC2_WS_2015 12-4159-5329 

Endpoint: Cell Yield 
Analysis: Parametric-Two Sample 

Test Type: Cell Growth 

Protocol: EC/EPS 1/RM/25 

Species: Pseudokirchneriella subcapitata 

Source: In-House Culture 

Sample Date Receive Date Sample Age 

05 Mar-15 05 Mar-15 37h 

04 Mar-15 13:15 06 Mar-15 09:50 48h (6 °C) 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: Emma Marus 

Diluent: 

Brine: 

Age: 7d 

Client Name Project 

Teck Coal 

Sample Code Material Type Sample Source Station Location Latitude Longitude 
Lab Control Water Sample 

EV_MC2_WS_2015 Water Sample 

Data Transform Zeta 
Untransformed NA 

Unequal Variance t Two-Sample Test 

Teck Coal 

Teck Coal 

Alt Hyp Trials 
C>T NA 

Sample Code vs Sample Code Test Stat Critical 
Lab Control EV _MC2_WS_2015 -9.88 2.353 

Lab Control 

EV _MC2_WS_2015-03-04_N 

Seed PMSD Test Result 
NA 53.0% 

MSD DF P-Value P-Type Decision(a:5%) 

23.13 3 0.9989 CDF Non-Significant Effect 

Auxiliary Tests 

Attribute Test Test Stat Critical P-Value Decision(a:5%) 
Control Trend 

ANOVATable 

Source 
Between 
Error 
Total 

Distributional Tests 

Attribute 

Variances 
Distribution 

Cell Yield Summary 

Sample Code 

Lab Control 
EV _MC2_WS_2015 

Cell Yield Detail 

Sample Code 

Lab Control 

EV _MC2_WS_2015 

Mann-Kendall Trend 

Sum Squares 
25155.38 
1228.625 
26384 

Test 

Variance Ratio F 

Mean Square 
25155.38 
122.8625 

Test Stat 

30.29 
Shapiro-Wilk W Normality 0.8713 

Count Mean 95% LCL 

8 43.63 40.66 
4 140.8 109.7 

Rep 1 Rep2 Rep3 
49 41 47 
142 167 121 

OF 

1 

10 
11 

Critical 

10.88 
0.8025 

95% UCL 

46.59 
171.8 

Rep4 

43 

133 

0.1788 Non-significant Trend in Controls 

F Stat P-Value Decision(a:5%) 
204.7 <0.0001 Significant Effect 

P-Value Decision(a:1%) 

0.0004 Unequal Variances 
0.0678 Normal Distribution 

Median Min Max Std Err 

43 38 49 1.253 
137.5 121 167 9.75 

Rep5 Rep6 Rep7 Rep8 
46 42 38 43 

CV% 

8.12% 
13.85% 

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

%Effect 

0.0% 
-222.6% 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 06-3985-9902 Endpoint: Cell Yield 
Analyzed: 22 Apr-15 18:21 Analysis: Parametric-Two Sample 

Graphics 

Report Date: 

Test Code: 

22 Apr-15 18:21 (p 2 of 2) 

15156, 15171 112-2475-2529 

Nautilus Environmental 

CETIS Version: CETISv1 .8.7 
Official Results: Yes 

• • • 
• 

• 

0 --------------- ~---------------

• • 
• 

• • 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -Rl!ject-Nuif -

EV_MC2_WS_2015 

000-469-187-1 CETIS™ v1.8.7.16 Analyst: ___ _ 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 14-6776-2225 
Analyzed: 17 Mar-1513:11 

Batch ID: 11-3912-6171 

Start Date: 06 Mar-15 13:20 

Ending Date: 09 Mar-15 13:20 

Duration: 72h 

Sample Code Sample ID 

Lab Control 08-3649-5027 

EV_MC2_WS_2015 12-4159-5329 

Sample Code Material Type 

Lab Control Water Sample 

EV _MC2_WS_2015 Water Sample 

Data Transform Zeta 
Untransformed NA 

Endpoint: Cell Yield 
Analysis: Parametric-Two Sample 

Test Type: Cell Growth 

Protocol: EC/EPS 1/RM/25 

Species: Pseudokirchneriella subcapitata 

Source: In-House Culture 

Report Date: 

Test Code: 

17 Mar-15 13:12 (p 1 of 2) 

15156, 15171 112-2475-2529 

Nautilus Environmental 

CETIS Version: CETISv1 .8.7 
Official Results: Yes 

Analyst: Emma Marus 

Diluent: 

Brine: 

Age: 7d 

Sample Date Receive Date Sample Age Client Name Project 
05 Mar-15 05 Mar-15 37h Teck Coal 

04 Mar-15 13:15 06 Mar-15 09:50 48h (6 °C) 

Sample Source 

Teck Coal 

Teck Coal 

Station Location 

Lab Control 

EV _MC2_WS_2015-03-04_N 

Latitude 

Alt Hyp Trials Seed PMSD Test Result 
C<T NA NA 53.0% 

Longitude 

Unequal Variance t Two-Sample Test 

Sample Code vs Sample Code Test Stat Critical MSD OF P-Value 
Lab Control EV _MC2_WS_2015 9.88 2.353 23.13 3 0.0011 

Auxiliary Tests 

Attribute Test Test Stat Critical P-Value 
Control Trend Mann-Kendall Trend 0.1788 

ANOVATable 

Source Sum Squares Mean Square OF F Stat 
Between 25155.38 25155.38 204.7 
Error 1228.625 122.8625 10 
Total 26384 11 

Distributional Tests 

Attribute Test Test Stat Critical P-Value 
Variances Variance Ratio F 30.29 10.88 0.0004 
Distribution Shapiro-Wilk W Normality 0.8713 0.8025 0.0678 

Cell Yield Summary 

C-% Count Mean 95% LCL 95% UCL Median 

Lab Control 8 43.63 40.66 46.59 43 
EV _MC2_WS_2015 4 140.8 109.7 171.8 137.5 

Cell Yield Detail 

C-% Rep 1 Rep2 Rep3 Rep4 Reps 
Lab Control 49 41 47 43 46 

EV _MC2_WS_2015 142 167 121 133 

000-469-187-2 CETIS™ v1.8.7.16 

P-Type Decision(a:5%) 

GDF Significant Effect 

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% %Effect 

38 49 1.253 8.12% 0.0% 
121 167 9.75 13.85% -222.6% 

Rep6 Rep7 Rep8 
42 38 43 

Analyst: __ _ QA:dG&
A=l:A' .. U>/ /J 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 14-6776-2225 Endpoint: Cell Yield 
Analyzed: 17 Mar-15 13:11 Analysis: Parametric-Two Sample 

Graphics 

_______________________________ R!llect_l.lu!!_ _ 

• 

EV_MC2_WS_2015 

000-469-187-2 CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

17 Mar-15 13:12 (p 2 of 2) 

15156, 15171 112-2475-2529 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

• 

• 

Ranklts 

Analyst: __ _ QA" dG6.-
. hA: ~ 2o /,_ 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 
·' 

Analysis ID: 
Analyzed: 

Batch ID: 

Start Date: 

03-0209-3116 
22 Apr-15 18:22 

11-3912-6171 

06 Mar-15 13:20 

Ending Date: 09 Mar-15 13:20 

Duration: 72h 

Sample Code Sample ID 
FR_UFRl_M_02015 11-3388-6819 

EV _MC2_WS_2015 12-4159-5329 

Sample Code Material Type 

FR_UFRl_M_02015 Water Sample 

EV_MC2_WS_2015 Water Sample 

Data Transform Zeta 
Untransformed NA 

Equal Variance t Two-Sample Test 

Sample Code vs Sample Code 

Endpoint: Cell Yield 
Analysis:. Parametric-Two Sample 

Test Type: Cell Growth 

Protocol: EC/EPS 1/RM/25 

Report Date: 

Test Code: 

22 Apr-15 18:22 (p 1 of 2) 

15156, 15171 112-2475-2529 

Nautilus Environmental 

CETIS Version: CETISv1 .8.7 
Official Results: Yes 

Analyst: Emma Marus 

Diluent: 

Species: Pseudokirchneriella subcapitata Brine: 

Source: In-House Culture Age: 7d 

Sample Date Receive Date Sample Age Client Name 
02 Mar-15 11 :55 04 Mar-15 4d 1h(10.4 °C) Teck Coal 

04 Mar-15 13:15 06 Mar-15 09:50 48h (6 °C) 

Sample Source 

Teck Coal 

Teck Coal 

Alt Hyp Trials 
C>T NA 

Test Stat Critical 

Seed 
NA 

MSD 

Station Location Latitude 

FR_UFR1_M_02032015_N (site c 

EV _MC2_WS_2015-03-04_N 

PMSD Test Result 
12.1% 

OF P-Value P-Type Decision(a:5%) 

Project 

Longitude 

FR_UFRl_M_02015 EV _MC2_WS_2015 -4.07 1.812 13.41 10 0.9989 GDF Non.,Significant Effect 

Auxiliary Tests 

Attribute Test Test Stat Critical P-Value Decision(a:5%) 

Control Trend Mann-Kendall Trend 0.3987 Non-significant Trend in Controls 

ANOVATable 

Source Sum Squares Mean Square OF F Stat P-Value Decision(a:5%) 

Between 2420.042 2420.042 16.57 0.0022 Significant Effect 
Error 1460.625 146.0625 10 
Total 3880.667 11 

Distributional Tests 

Attribute Test Test Stat Critical P-Value Decision(a:1%) 

Variances Variance Ratio F 8.321 10.88 0.0208 Equal Variances 
Distribution Shapiro-Wilk W Normality 0.946 0.8025 0.5792 Normal Distribution 

Cell Yield Summary 

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

FR_UFRl_M_02015 8 110.6 105 116.3 112.5 98 120 2.39 6.11% 0.0% 
EV_MC2_WS_2015 4 140.8 109.7 171.8 137.5 121 167 9.75 13.85% -27.23% 

Cell Yield Detail 

Sample Code Rep 1 Rep2 Rep3 Rep4 Reps Rep6 Rep7 Rep8 

FR_UFRl_M_02015 112 107 113 98 120 106 114 115 

EV _MC2_WS_2015 142 167 121 133 

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



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 03-0209-3116 Endpoint: Cell Yield 
Analyzed: 22 Apr-15 18:22 Analysis: Parametric-Two Sample 

Graphics 

e 
- - - - - - - - - - - - - - - - - -Rej°ect-Nuif -

FR_UFRI_M_0201S EV_MC2._WS_2015 

000-469-187-1 CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

22 Apr-15 18:22 (p 2 of 2) 

15156, 15171 112-2475-2529 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

81 

• 
• 

Ran kits 

• • • 
• 

Analyst: __ _ 

• 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 01-9731-3711 
Analyzed: 17Mar-1513:11 

Batch ID: 11-3912-6171 

Start Date: 06 Mar-15 13:20 

Ending Date: 09 Mar-15 13:20 

Duration: 72h 

Sample Code Sample ID 
FR_UFRl_M_02015 11-3388-6819 

EV _MC2_WS_2015 12-4159-5329 

Sample Code Material Type 
FR_UFRl_M_02015 Water Sample 

EV _MC2_WS_2015 Water Sample 

Data Transform Zeta 

Untransformed NA 

Equal Variance t Two-Sample Test 

Sample Code vs Sample Code 

Endpoint: Cell Yield 
Analysis: .Parametric-Two Sample 

Test Type: Cell Growth 

Protocol: EC/EPS 1/RM/25 

Report Date: 

Test Code: 

17 Mar-15 13:12 (p 1 of 2) 

15156, 15171 112-2475-2529 

Nautilus Environmental 

CETIS Version: CET1Sv1 .8.7 
Official Results: Yes 

Analyst: Emma Marus 

Diluent: 

Species: Pseudokirchneriella subcapitata Brine: 

Source: In-House Culture Age: 7d 

Sample Date Receive Date Sample Age Client Name 
02 Mar-1511:55 04 Mar-15 4d 1h (10.4 °C) Teck Coal 

04 Mar-15 13:15 06 Mar-15 09:50 48h (6 °C) 

Sample Source 

Teck Coal 

Teck Coal 

Alt Hyp Trials 

C<T NA 

Test Stat Critical 

Seed 
NA 

MSD 

Station Location Latitude 

FR_UFR1_M_02032015_N (site c 

EV _MC2_WS_2015-03-04_N 

PMSD Test Result 

12.1% 

DF P-Value P-Type Decision(a:5%) 

Project 

Longitude 

FR_UFRl_M_02015 EV_MC2_WS_2015 4.07 1.812 13.41 10 0.0011 CDF Significant Effect 

Auxiliary Tests 

Attribute Test Test Stat Critical P-Value Decision(a:5%) 
Control Trend Mann-Kendall Trend 0.3987 Non-significant Trend in Controls 

ANOVA Table 

Source Sum Squares Mean Square DF F Stat P-Value Decision(a:5%) 

Between 2420.042 2420.042 1 16.57 0.0022 Significant Effect 
Error 1460.625 146.0625 10 
Total 3880.667 11 

Distributional Tests 

Attribute Test Test Stat Critical P-Value Decision(a:1%) 
Variances Variance Ratio F 8.321 10.88 0.0208 Equal Variances 
Distribution Shapiro-Wilk W Normality 0.946 0.8025 0.5792 Normal Distribution 

Cell Yield Summary 

C-% Count Mean 95% LCL 95% UCL Median Min Max Std Err CV% %Effect 

FR_UFRl_M_02015 8 110.6 105 116.3 112.5 98 120 2.39 6.11% 0.0% 
EV_MC2_WS_2015 4 140.8 109.7 171.8 137.5 121 167 9.75 13.85% -27.23% 

Cell Yield Detail 

C-% Rep 1 Rep2 Rep3 Rep4 Rep5 Rep6 Rep7 Rep8 
FR_UFRl_M_02015 112 107 113 98 120 106 114 115 

EV_MC2_WS_2015 142 167 121 133 

000-469-187-2 CETIS™ v1.8.7.16 Analyst: __ _ 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 01-9731-3711 Endpoint: Cell Yield 
Analyzed: 17 Mar-15 13:11 Analysis: Parametric-Two Sample 

Graphics 

FR_UFRI_M_02015 EV_MC2_WS_2015 

000-469-187-2 CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

17 Mar-1513:12 (p 2 of 2) 

15156, 15171 112-2475-2529 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

• 
• 

Ranklts 

• • • 

• 

Analyst:, ___ _ 

• 

QA: JGU- / 
Anr.21 /u 



Pseudokirchneriella subcapitata Summary Sheet 

Client: 

Work Order No.: \S\CoJ 

Sample Information: 

Sample ID: 

Sample Date: 

t\J-\.\Ll-WS.-~olS-Os-\O-A1 
(v'\arc.,\.-\ lo 11~ 

Date Received: 

Sample Volume: \ '/... ~OL 

Test Organism Information: 

Culture Date: 

Age of culture (Day 0): +cl 

Zinc Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 's1~01 
Date Initiated: 

72-h IC50 (95% CL): 

72-h IC50 Reference Toxicant Mean and Range: J5·foC\3,(o-4S.~)151 L~V\ CV(%): _3_1-____ _ 

Test Results: 

cD~Q-oF(l.\-w>-~15 
0'3H\ol\1-

Reviewed by: 

Cell Yield (Mean± SD) 

NeQative Control 3~- \ ± 3, \ 

S i-k Corr\ roP 0 ln(o.0 ± br9J ...a .,1 

'tv-\.\-c.LwS_dOl S--o~~lD-AJ ')"':f. ~ ± 3,q ~CY,{!) 

± 

± 

± 

± 

± 

vJ ± 

~ Ct.\l ~-,~\d wa <, si.2"\f1(.W1\\~ its'> ~""(("' .\~ t\e5a:(\\le.. (cf\\i-O)l.. •. 
I (.t\l i e\t..l "'1ll.~ s,, i111.fw .... '.) less -'""""' -"kt. s•~t. c..oo.\nJ.. 

Date reviewed: ~ , U / IJ,-~~~-~----~~-,~~ 

Issued May 10, 2014; Ver. 1.0 Nautilus Environmental Company Inc. 



\Oh 

S\\;c::CtY 

72-h Algal Growth Inhibition Toxicity Test 
Water Quality Measurements 

Client: TecJc Con\ Setup by: 

Sample ID: E\J--=Hc.J- \DS Test Date/Time: 

Work Order No.: Test Species: Pseudokirchneriella subcapitata 

culture Date: \1::Arrb {:( ~S Age of Culture: -==t-t:J\ Culture Health: 

Culture Count: 132-\ 2 3Y 0 Average:~~ Culture Cell Density (c1): 

v1 = 220,000 cells/ml x \,L:X:) ml = ~r{___ 
(c1) 330,. s )( \. o"f cells/ml 

Time Zero Counts: 1 \ ~ 2 2-3 Average: __ 2_· _O_._S ___________ _ 

No. of Cells/ml: 2c:J :c;-X \ OL\= Initial Density: #cells/ml+ 220 µL x 10 µL = <=t3\ 9 ~\,\S/ty,~ 
Concentration ; WatE1! 9ua~tx j Incubator Temperature 

Microplates rotated 2X per day? 
~~'(~ .t.. IV'" le: ~·-%(v/v) 

-· 1-\ -· 
(OC) 

Oh Oh Oh 24 h 
Control ("L4.S ~-:1r· ~~t;:·o .23.5 

.u~\ 2J-1.S' ~*· 2c:;;c 2C).-<::-

it:J.D 1-:'-1 
-

E\J-.l-VDLJ\ 2S'.D ?5t::; 

8\1\,{IV) FW\VV) tmrn ,...,,..,. ... 
Initials ( /llYJ 

/ 

Initial control pH: Well 1: ___ 0_. -·-~--~--
Final control pH: Well 1: ___ kz __ 5......, . ...__ ___ _ 

Light intensity (lux): '-\=ODO 

Instruments: Thermometer ~ 

48 h 

z....~o 

l 
~ 

ra-

72 h Oh 24 h 

JC).0 ~ ·z..,...r 

I ,__-- ~ 
J; 

L---- ~ 

.fMM mwn ,__,_ 
t-1r11rJ 

I , 
Well 2: _""""'(,_ .• --"Y_r __ 

( --
Well2:_ ...... IO~--L ...... 7)_. ---....., 

48 h 72 h 

/ v 
~ t.--'' 

/ ~ 

FMln ~ 
I 

Date measured: kotreh \3/tS: 
pH meter -~--;-· _____ Light meter _ _,_) _____ _ 

Sample Descriptio_n: __ o__J __ ~-=-----~-"""0.._o_:J1.,....__\'Y'_· ··Af-Lf-=--=>=""-----------------------

Comments: 

Reviewed: Date reviewed: ~ .. ~ / (K'----~-----,~----

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



Pseudokirchneriella subeapitata Toxicity Test Data Sheet 
72·h Algal Cell Counts 

Client: 

Work Order #: 

Sample ID: 
r::~n~=~::: .• ·.~.TI IW~ ~~. l 

Test set up by: _ _..£fi .... tl/f. .... _ __._ __________ _ 
o/o(v/v) 

Concentration Rep Count 1 Count 2 Count 3 Count4 Comments Initials 
Control A ~c:;- l -IA J\ IAA 

l'Hflfll} 

B ~"X I 

c i' 
~ 

) j -
D I' ~ .J 

E ~,Cd 

F ~~V\ 
G ~ 
H I~ 

site. \ A f114 >9 ,.,,..~ 
cmtw B J, H'~~ 

c I~ 
l\fQ,\ D l () 

f ,, ((~ ~-

FI~ l•(o 
(j( ' -~ ~' t{ I~ HO 

A 1.~ 

f\J -ttl\_~~ B "J,1- 2'+ 

l0~£~/\ 
c 3r 
D ~-- \ I/ 

I ~ 

A 

B ': 

c ·::. : '' , ... '. ,· .. ·:· ' ., .. ·.· i..; •' ' ·. 

~; ' ·:: ': ·, ' ' 
·: · .. 

o· \ ' 
,' ','' 

' .< ' ' 

': " ,· '., c ' ' ; 

A ... · .. 

B 
-; 

c i· 

D i 
'·, ; ' ; 

' 

A 
i' ' ; 

; 

' B 
_,. 

' 

c 
D 
A 
B 
c 
D 

Comments: 

Reviewed by: Date Reviewed: ------lrra-............ _ .. _1r-0--+t ..... 1~_/ ___ _ 

' 
Version 1.0 Modified May 8, 2008 Nautilus Environmental 



Pseudokirchneriella subcapitata Algal Counts 

Client: Teck Coal Start Date/Time: 13-Mar-15 730h 
WO#: 15187 Termination Date: 16-Mar-15 730h 
Sample ID: EV_HC1_w~ 

Initial Cell Density: 9318 cell/ml 205000 
0.22 
0.01 

Concentration Rep Count 1 Count 2 Count 3 Count 4 Mean Cell Yield 9318.182 
(x 104

) (x 104
) (x 104

) (x 104
) (x 104

) (x 104
) 

cell/ml 
Control A 35 35 34.1 mean 32.2 
Lab Water 8 38 38 37.1 SD 3.136764 

c 32 32 31.1 CV 9.743565 
D 29 29 28.1 
E 36 36 35.1 
F 34 34 33.1 
G 30 30 29.1 
H 31 31 30.1 

Control A 109 109 108.1 mean 106.1 
Site Water 8 98 98 97.1 SD 6.845228 
(FR-UFRI) c 115 115 114.1 CV 6.453611 
100% (v/v) D 110 110 109.1 

E 105 105 104.1 
F 96 96 95.1 
G 113 113 112.1 
H 110 110 109.1 

EV_HC1_WS A 28 28 27.1 
100% (v/v) 8 22 24 23 22.1 

c 32 32 31.1 
D 30 30 29.1 



CETIS Summary Report 

EC Alga Growth Inhibition Test 

Batch ID: 

Start Date: 

16-5484-51 06 

13 Mar-15 07:30 

Ending Date: 16 Mar-15 07:30 

Duration: 72h 

Sample Code Sample ID 

Lab Control 05-2341-1464 

FR_UFR1-WS 03-2028-1256 

EV _HC1_WS_2015 08-2902-0605 

Sample Code Material Type 
Lab Control Water Sample 

FR_UFR1-WS Water Sample 

EV _HC1_WS_2015 Water Sample 

Cell Yield Summary 

Report Date: 

Test Code: 

26 Mar-15 15:40 (p 1 of 1) 

15187121-3489-7485 

Nautilus Environmental 

Test Type: Cell Growth 

Protocol: EC/EPS 1/RM/25 

Analyst: Emma Marus 

Species: Pseudokirchneriella subcapitata 

Source: In-House Culture 

Sample Date Receive Date Sample Age 
12 Mar-15 12 Mar-15 32h 

11 Mar-1510:42 12 Mar-1512:45 45h (8 °C) 

10 Mar-15 08:15 12 Mar-15 12:45 71h (7.1 °C) 

Diluent: 

Brine: 

Age: 7d 

Client Name 
Teck Coal 

Sample Source Station Location Latitude 
Teck Coal 

Teck Coal 

Teck Coal 

Lab Control 

FR_UFR1-WS-201503111042 

EV_HC1_WS_2015-03-10_N 

Project 

Longitude 

Sample Code co"unt Mean 95% LCL 95% UCL Min Max Std Err Std Dev CV% %Effect 
Lab Control 8 32.13 29.5 
FR_UFR1-WS 8 106 100.3 
EV _HC1_WS_2015 4 27.25 21.1 

Cell Yield Detail 

Sample Code Rep 1 Rep2 Rep3 
Lab Control 34 37 31 

FR_UFR1-WS 108 97 114 

EV_HC1_WS_2015 27 22 31 

000-469-187-1 

34.75 28 37 1.109 3.137 9.76% 0.0% 
111.7 95 114 2.42 6.845 6.46% -230.0% 
33.4 22 31 1.931 3.862 14.17% 15.18% 

Rep4 Reps Rep6 Rep7 Rep8 
28 35 33 29 30 

109 104 95 112 109 

29 

CETIS™ v1.8.7.16 Analyst: __ _ QA ~(}tL 
·~.io/1~ 



CETIS Analytical Report Report Date: 

Test Code: 

26 Mar-15 15:39 (p 1 of 2) 

15187121-3489-7485 

EC Alga Growth Inhibition Test Nautilus Environmental 

Analysis ID: 08-8850-2182 
Analyzed: 26 Mar-15 10:09 

Batch ID: 16-5484-51 06 

Start Date: 13 Mar-15 07:30 

Ending Date: 16 Mar-15 07:30 

Duration: 72h 

Sample Code Sample ID 
Lab Control 05-2341-1464 

EV_HC1_WS_2015 08-2902-0605 

Endpoint: Cell Yield 
Analysis: Parametric-Two Sample 

Test Type: Cell Growth 

Protocol: EC/EPS 1/RM/25 

Species: Pseudokirchneriella subcapitata 

Source: In-House Culture 

Sample Date Receive Date Sample Age 
12 Mar-15 12 Mar-15 32h 

10 Mar-15 08:15 12 Mar-1512:45 71h (7.1 °C) 

CETIS Version: CET1Sv1.8.7 
Official Results: Yes 

Analyst: Emma Marus 

Diluent: 

Brine: 

Age: 7d 

Client Name Project 

Teck Coal 

Sample Code Material Type Sample Source Station Location Latitude Longitude 

Lab Control Water Sample 

EV_HC1_WS_2015 Water Sample 

Data Transform Zeta 

Untransformed NA 

Equal Variance t Two-Sample Test 

Teck Coal 

Teck Coal 

Alt Hyp Trials 

C>T NA 
Seed 

NA 

Lab Control 

EV_HC1_WS_2015-03-10_N 

PMSD Test Result 

11.6% 

Sample Code vs Sample Code Test Stat Critical MSD OF P-Value P-Type Decision(a:5%) 

Lab Control EV_HC1_WS_2015 2.362 1.812 3.741 10 0.0199 CDF Significant Effect 

Auxiliary Tests 

Attribute 

Control Trend 

ANOVATable 

Source 
Between 
Error 
Total 

Distributional Tests 

Attribute 
Variances 
Distribution 

Cell Yield Summary 

Sample Code 

Lab Control 
EV_HC1_WS_2015 

Cel1 Yield Detail 

Sample Code 
Lab Control 

EV_HC1_WS_2015 

Test Test Stat Critical P-Value Decision(a:5%) 

Mann-Kendall Trend 

Sum Squares Mean Square OF 

63.375 
113.625 
177 

Test 

63.375 
11.3625 

Variance Ratio F 
Shapiro-Wilk W Normality 

Count Mean 

8 32.13 
4 27.25 

Rep 1 Rep2 
34 37 

27 22 

1 

10 
11 

Test Stat Critical 
1.516 10.88 
0.9711 0.8025 

95% LCL 95% UCL 

29.5 34.75 
21.1 33.4 

Rep3 Rep4 
31 28 

31 29 

0.2751 Non-significant Trend in Controls 

F Stat 
5.578 

P-Value 
0.5842 
0.9220 

Median 

32 
28 

Rep5 
35 

P-Value Decision(a:5%) 
0.0398 Significant Effect 

Decision(a:1%) 
Equal Variances 
Normal Distribution 

Min Max 

28 37 
22 31 

Rep6 Rep7 

33 29 

Std Err 

1.109 
1.931 

Rep8 
30 

CV% %Effect 

9.76% 0.0% 
14.17% 15.18% 

000-469-187-1 CETIS™ v1.8.7.16 Analyst: __ _ QA: 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 08-8850-2182 Endpoint: Cell Yield 
Analyzed: 26 Mar-15 10:09 Analysis: Parametric-Two Sample 

Graphics 

____ EL ______ o~~-

EV_HC1_WS_2015 

000-469-187-1 CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

26 Mar-15 15:39 (p 2 of 2) 

15187121-3489-7485 

Nautilus Environmental 

CETIS Version: CET1Sv1.8.7 
Official Results: Yes 

I 

I@ 

Ran kits 

Analyst: __ _ 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 07-7113-0826 
Analyzed: 26 Mar-15 10:06 

Batch ID: 16-5484-5106 

Start Date: 13 Mar-15 07:30 

Ending Date: 16 Mar-15 07:30 

Duration: 72h 

Sample Code Sample ID 

FR_UFR1-WS 03-2028-1256 

EV _HC1_WS_2015 08-2902-0605 

Sample Code Material Type 

FR_UFR1-WS Water Sample 

EV_HC1_WS_2015 Water Sample 

Data Transform Zeta 

Untransformed NA 

Equal Variance t Two-Sample Test 

Sample Code vs Sample Code 

Endpoint: Cell Yield 
Analysis: Parametric-Two Sample 

Test Type: Cell Growth 

Protocol: EC/EPS 1/RM/25 

Report Date: 

Test Code: 

26 Mar-15 15:39 (p 1 of 2) 

15187121-3489-7485 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: Emma Marus 

Diluent: 
Species: Pseudokirchneriella subcapitata Brine: 

Source: In-House Culture 

Sample Date Receive Date Sample Age 
11 Mar-15 10:42 12 Mar-15 12:45 45h (8 °C) 

10Mar-1508:15 12Mar-1512:45 71h(7.1°C) 

Age: 7d 

Client Name 

Teck Coal 

Sample Source Station Location 
Teck Coal 

Teck Coal 

FR_UFR1-WS-201503111042 

EV _HC1_ WS_2015-03-1 O_N 

Latitude 

Alt Hyp Trials Seed PMSD Test Result 
C>T NA NA 6.39% 

Test Stat Critical MSD OF P-Value P-Type Decision(a:5%) 

Project 

Longitude 

FR_UFR1-WS EV_HC1_WS_2015 21.06 1.812 6.776 10 <0.0001 CDF Significant Effect 

Auxiliary Tests 

Attribute Test Test Stat Critical P-Value Decision(a:5%) 

Control Trend Mann-Kendall Trend 1.0000 Non-significant Trend in Controls 

ANOVATable 

Source Sum Squares Mean Square OF F Stat P-Value Decision(a:5%) 
Between 16537.5 16537.5 1 443.7 <0.0001 Significant Effect 
Error 372.75 37.275 10 
Total 16910.25 11 

Distributional Tests 

Attribute Test Test Stat Critical P-Value Decision(a:1%) 
Variances Variance Ratio F 3.141 44.43 0.3757 Equal Variances 
Distribution Shapiro-Wilk W Normality 0.9284 0.8025 0.3638 Normal Distribution 

Cell Yield Summary 

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

FR_UFR1-WS 8 106 100.3 111.7 108.5 95 114 2.42 6.46% 0.0% 
EV_HC1_WS_2015 4 27.25 21.1 33.4 28 22 31 1.931 14.17% 74.29% 

Cell Yield Detail 

Sample Code Rep 1 Rep2 Rep3 Rep4 Rep5 Rep6 Rep7 Rep8 
FR_UFR1-WS 108 97 114 109 104 95 112 109 
EV_HC1_WS_2015 27 22 31 29 

000-469-187-1 CETIS™ v1.8.7.16 Analyst: __ _ QA: 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 07-7113-0826 Endpoint: Cell Yield 
-Analyzed: 26 Mar-15 10:06 Analysis: Parametric-Two Sample 

Graphics 

-- -1" '_•_ '_" ~ --- -- -- --- -- -- ---...... 

• 

FR_UFR1-WS EV_HC1_WS_2015 

Report Date: 

Test Code: 

26 Mar-15 15:39 (p 2 of 2) 

15187121-3489-7485 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

0 - - - - - - - - - - - - - -.- -

• 

• 
-12 ~--'---~--~---~--~--'---~ 

-2.0 

Rankits 

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



 

 

APPENDIX C – Hyalella azteca Toxicity Test Data 



Hya/ella azteca Test Summary Sheet 

Client: Teck 
Work Order No.: 15181, 15185, 15190 

Sample Information: 

Sample ID: See below 
Sample Date: 
Date Received: 
Sample Volume: 

Between March 9 - April 8, 2015 
Between March 11 - April 10, 2015 
2x 20L per sample per refresh 

Test Organism Information: 

Species: Hya/el/a azteca 
Supplier: Aquatic Research Organisms, NH 
Date received: 12-Mar-15 
Age or size (Day 0): -'8--dc..:a""y_s ________ _ 

NaCl Reference Toxicant Results: 

Reference Toxicant ID: HA92 
Stock Solution ID: n/a 
Date Initiated: 12-Mar-15 

96-h LC50 (95% CL): 4.9 (4.1 - 5.8) 

Start Date: 12-Mar-15 --------
Set up by: _K_J_L _____ _ 

96-h LC50 Reference Toxicant Mean and Range: _5_.1~<~4_.2_-_6_.1~> __ cv (%): __ 1_0 __ 

Test Results: 

Sample ID Survival± SD (%) Average Dry Wt. ± SD (mg) 

Control 100.0 ± 0.0 0.93 ± 0.06 
GH FR1 WS 98.0 ± 4.5 0.84 ± 0.10 

CM MC2 94.0 ± 5.5 0.68 ± 0.21* 
FR_UFR1 72.0 ± 25.9* 0.76 ± 0.23 
FR_CP1 94.0 ± 5.5 0.76 ± 0.05* 

* Samples that are significantly different from Control. 

Reviewed by: Date reviewed: h 111 ~/ 



Client: 
WO#: 
Sample ID: 

Sample ID 

('" •• .1-...., i 
(1 \-1-ffl. I. w \ 
c.M.Mci.. 
f:R.-uPIZt 
F-fZ-cPI 

Technician Initials 

Sample ID 

[o1 • .+-,..al 
1 fl· i:IZ. I i!V) 
(,71/1 /\11 ll-. 
r: f2. _ IJ I=-•"- I 
1- IZ. cf I 

Technician Initials 

Comments: 

Reviewed by: 

Chronic H. azteca Sediment Toxicity Test Data Sheet 
Freshwater Sediment Water Quality 

Start Date: MG\fd< t2 / t£ 
Termination Date: -1-Af.l-l'-'c___,q..:./'-'IS~-------

Test Organism: ..:.H'.:.:...at;::;a:::;te"'c.;;;.a ________ _ 

Temperature (°C) 

Day 

0 1 2 3 4 5 6 7 8. 9 10 11 12 13 14 

V-5 2!f.D ?,~/:) .,,1.0 1-J,-o '22.. 5 ZS.D 2'+.D ?.'!.· s ))/(" V.-1 22.5 'Y-1. 0 23.0 x;.o 
7..7,0 23.5 'l}j .o ·i..1.~ 

-z.:I "' 230 23.0 <!+.o :n.S J)f_,p "l-~-1 22.S 'fb.tJ 23.0 23.0 
'1..~.c :z.q.o ?_,~-"' l.1.0 l"Z.-:> ... 2~0 23.0 24-.0 J.3.S 1.-"(,a 4:J 21.5 z:1,o 23-0 B.O 
<.:s.o 23.::1 ?)i-.0 'v>.o 1'7 ·"' 23.0 2.3.0 'l'f."0 '.)?,.<; VI"' l:~ .:f 2'2..$ ·no 23.D :r;.D 
L,Z,.Q 230 ouO Lt ,a ;> ·"' 'l?..o 2?.o 2.l\-.tl 'J.3 ;; 'Vl'"' ?.} :f Zl,i'.J 1."1,.C 23.D :;i:::..o 

~\ ,,1,c- ''.")(,'.) "'"' \l;;'- ~-r-- 'JW JiJJ "'1!'1 ,) vW ,4.L_ IL:>'- 11)-J f':Cj) Jl;\J ;)lV 

Conducth1ity (µS) 

Day 

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 

~"' 411 '/{fo tJ>; '(i,7; ~'2.9 t\-2'?. 400 40S 'ft-5 f'l.c y.29 1-\) q 432 ti-Ii; 
\"I'S C\99 '] 'jq •"! (, Q'l ~ <rl-'L qq5 'BS '103 '77fo '!'!fa C\OS 895 '8Cl1.. i?Jo 
1~'1 Ip e'iO f9} If¥! ;'.l C\ "I s~u iqo ~3'8 b(!o )l,J S(fJ i;2S 5:0 I . S24- '321 
l'ttt"S 4S'3 'l'fCi 'llD< '-IS1- 4-Sl q.c;3 t\34- L\23 ·rs< I.I l.<-f 41.b i-\S o t\:"'ILL 4--:i9 
Ji,qc; lb'1l) I :fok. 'Tu~ IWo ",it-"l. lt.0b 1s:i.c: 12S'7 IJ..oJ lt:K 1120 1082. 10%0 IO(,b 

/\MA/ aw ft"\ j[.7" v1._ vW '.)~ .. v!N JIN ih 1L".)v JN SSD ::J(IJ Jo-0 

Date Reviewed: !'4-_ "_ '" ~.· . ~- i// '··/ 
~~--+-~1f--'--~-~ 

Nautilus Environmental 



Client: 
WO#: 
Sample ID: 

Sample ID 

{'"' .. -r-rv' 
Gti - fRl. -b\•s; 
C:M - MC.2. 
f'P. - UfR i 
fP. - cpl. 

Technician Initials 

Sample ID 

r~ .. +.,, I 
Gil. - f'Rl - 1/\1 <; 
CM .. M.C 2. 
\'-\:/ - i\fR t 
ft:t -Qt> L 

Technician Initials 

Comments: 

Reviewed by: 

Chronic H. azteca Sediment Toxicity Test Data Sheet 
Freshwater Sediment Water Quality 

Start Date: _!:'.lM,.,ir,...1 ,_• ._.,./ 1"-( _______ _ 

Termination Date: _.c;A>¥rll-<-c_,lf_,__t'""1_c;'---------
T est Organism: -'-H"-. =az"'te:..::c.::.a ________ _ 

Temperature (°C) 

Day 

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

235 ·);j." U.'' 230 'l'l,.C 2.f. 0 '.H.<; '2.'3 .. 0 ,__-i,.;::i 23.o 2-;.'() 23.D ;),, 0 '1.!3,.S 
2i:+.o u.~ 1,-;P 23 0 1.3 0 21\-.0 :l?i 's 26.S 'L>."' 23.D 2-}.<> z_;,.:::. b\. '7 2~.S 
2..1S ·1.w . ., 

'" ,!) 21\-.0 ·:.;,o 21\-.0 J?>. I.> 23.S (.;3,JO 23.o 7 t ... 2.J. () i~.s :n.s 
21\.fl UC/=> 'i'I"' 23.$ 1:; ,CJ 21\-.0 J.::\S 2?, s l,'?,.O '23.D ">·o z:;.o -.."\.S 2i.s 
?_3 . ..., -'Vf rr~ 'IH ,_, 23.0 :,:,.o 2.l\-. 0 )~.I? 23S ·7i.-:o 23.0 .,,, ,<) ii.c J,'f .O '23$ 

Ji\) IP 11. JIN ''t:'")O JIN IML! 0\rJ ~ ~..., $SI) 'f-1~ SSD 

Conductivity {µ$) 

Day 

15 16 17 18 19 20 21 22 23 24 25 26 ; ,,2.], 28 

39S </<3 'S"l1 l\OS .\CO '+01 3qq 3C\C\ qo'-\ 411-S 't'M li'lb -~ tj/"O 
"6t, i "105 01o< i1<1 Yi€0 %'1ti g4 i, ~1.\1.. o'SO ~!j.?, 'it'~~ o:i \ 1~1' 81\r 
612 1.;r1 l;,11- 'TDi !:to1- 6-lt h~ 60';.; .., ~tv biD b ii 1L (O bC~ f,2<, 
ltl.\.3 41"1 'f'l)t> q\S i4"l1- 414·· Lf 1~ 39\ -y., 'l. 3q<; L\~O 40'1 l".!-'lo (ff2. 
1111- t1:i-~ \ik-1 \121\ . lt:fa .. 111.0 it~~ 901.,i Gille> )?q<; "jl '!, '16'1 

f, °'" 'B91i 

' 

.. 

:J•..J II\ ,...., 0>\l c.c~u ow i\i\Li ::J\.-1 
.. ' JW 'CJ~ SSD ~l:1V SsD . "" 

Nautilus t:nvirqnmE?ntal 



Client: 
Test#: 

Sample ID 

(',.,"'+n, i 
r" H ·fl". L \l\fS 
(.M_l''I (7.. 

\-K' _\jf-R.\ 
r-\'Z cP\ 

Technician Initials 

Sample ID 

f,,. .. +ro I 
l1H.f1'-i.lfS 
CM _ iv\ C. 1-

fR~v'fRi 
fR.-cP\ 

Technician Initials 

Comments: 

Reviewed by: 

Chronic H. azteca Sediment Toxicity Test Data Sheet 
Freshwater Sediment Water Quality 

Start Date: lV\GtlCh !2 I \'? 
Termination Date: ~fh.,,....-r_q~f~l~S _______ _ 

Test Organism: ITTzteca 
----------~ 

Dissolved oxygen (mg/L) 

Day 

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 

%/\; k>.7 'h I q.7,.. -~-J. &.s b. (, {,.<; (,. \ '5.'1 r~:t t; . "I 5.R " . ::i ". '<. 
e,.~ b-1- }, 2. -::/-· J -:1-· ( 6.~ G. c, {,. i; (,.O i,...O 1~> S·<; 5."\ (, i (,. \ 

86 b ."! +.I 'f·"' . '1. .. b-1\- b. 1 10-i b.3 (,,;c t:-,.v S·'T L. i (, .1 (,.L. 
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Client: 
Test#: 

Sample ID 
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Technician Initials 

Comments: 

Reviewed by: 

Chronic H. azteca Sediment Toxicity Test Data Sheet 
Freshwater Sediment Water Quality 

Start Date: f/]o,...- /i,/15 
Termination Date:-;A.,..,f~'~'i~ft'-'1£""1,,--______ _ 

Test Organism: °"'H'-. a""z""te-"-ca"--•"' _______ _ 
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Client: 

Work Order No: 

Sample ID: 

GH_FR1_WS 

CM_MC2 

FR-UFR1 

Comments: 

Reviewed by: 

Teck 

H. azteca Toxicity Test Data Sheet 
Freshwater Sediment 28-d Survival and Weight 

151 rl,/Sl~S. LSt<ro 
Start Date: 12-Mar-15 

Termination Date: 09-Apr-15 
~---'~~~~~~~~~~~~~-

See below Test Organism: Hyalella azteca 
---'-~~~~~~~~~~~~~~-
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Client: 

Work Order No: 

Sample ID: 

Comments: 

Reviewed by: 

Teck 

H. azteca Toxicity Test Data Sheet 
Freshwater Sediment 28-d Survival and Weight 

Start Date: 12-Mar-15 
~~~~~~~~~~~~~~~-

IS/f/, I 5'1~i:; {$f~o Termination Date: 09-Apr-15 
~~~~~~~~~~~~~~~-

See below 
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D 
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,iC'1A. 

Test Organism: Hya/ella azteca 
-"~~~~~~~~~~~~~~-

Date Reviewed: 
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65i)l 
07,15 
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CETIS Summary Report Report Date: 

Test Code: 

17Apr-1517:06(p1of1) 

15181.15185,151 I 02-4171-4629 

Hyalella 28~d Survival and Growth Sediment Test Nautilus Environmental 

Batch ID: 03-9911-9775 

Start Date: 12 Mar-15 

Ending Date: 09 Apr-15 

Duration: 28d Oh 

Sample Code Sample ID 

Control 15-3817-2510 

GH_FR1 21-3664-3662 

CM_MC2 17-8817-4739 

FR_UFR1 03-2028-1256 

FR_FRCP1 14-3483-9304 

Sample Code Material Type 

Control Water Sample 

GH_FR1 Water Sample 
CM_MC2 Water Sample 

FR_UFR1 Water Sample 
FR_FRCP1 Water Sample 

Test Acceptability 

Analysis ID Endpoint 
02-1320-9669 Survival Rate 

Test Type: Survival-Growth 

Protocol: EPNGOO/R-99/064 (2000) 

Analyst: Karen Lee 

Species: Hyalella azteca 
Source: Aquatic Research Organisms, NH 

Sample Date Receive Date Sample Age 
12 Mar-15 12 Mar-15 NA 

09 Mar-1510:05 11 Mar-1510:10 62h (9.4 'C) 

10 Mar-1511:30 12 Mar-1510:00 37h (7.1 'C) 

11 Mar-1510:42 12 Mar-1512:45 13h (8 'C) 

11 Mar-1511:36 12 Mar-1512:45 12h (7.1 'C) 

Diluent: 

Brine: 

Age: 8-d 

Client Name 

Teck Coal 

Teck Coal 

Sample Source Station Location Latitude 
Teck Coal 

Teck Coal 

Teck Coal 
Teck Coal 
Teck Coal 

Attribute 

Control 
GH_FR 1 _WS_2015-03-02_N 

CM_MC2_MON_WS_20150303_ 

FR_UFR1-WS-201503111042 

FR_FRCP1-WS-201503111136 

Test Stat TAC Limits Overlap Decision 

Project 

Longitude 

Control Resp 1 0.8 - NL Yes Passes Acceptability Criteria 

Survival Rate Summary 

Sample Code Count Mean 95o/o LCL 9S% UCL Min Max Std Err Std Dev CVo/o 0/oEffect 
Control 
GH_FR1 
CM_MC2 
FR_UFR1 
FR_FRCP1 

Survival Rate Detail 

Sample Code 

Control 

GH_FR1 

CM_MC2 

FR_UFR1 

FR_FRCP1 

Survival Rate Binomials 

Sample Code 

Control 
GH_FR1 

CM_MC2 

FR_UFR1 

FR_FRCP1 

000-469-187-1 

5 
5 
5 
5 
5 

Rep 1 

1 

0.9 

0.9 

0.8 

Rep 1 

10/10 

9/10 

9/10 

8/10 

10/10 

1 1 
0.98 0.9245 
0.94' 0.872 
0.72 . 0.3986 
0.94 0.872 

Rep2 Rep3 

0.9 

0.7 

0.9 

Rep2 Rep3 

10/10 10/10 

10/10 10/10 

10/10 9/10 

11/11 7/10 

10/10 9/10 

1 1 
0.9 
0.9 
0.3 
0.9 

Rep4 Reps 

1 

1 0.9 

0.3 0.8 

0.9 0.9 

Rep4 Reps 

10/10 10/10 

10/10 10/10 

10/10 9/10 

3/10 8/10 

9/10 9/10 

CETIS™ v1.8.7.16 

1 0 

1 0.02 
0.02449 
0.1158 
0.02449 

0 Q_QOfo 

0.04472 4.56°/o 
0.05477 5.83% 

0.2588 35.95% 
0.05477 5.83% 

Analyst __ _ QA: 

O.Oo/o 
2.0% 
6.0% 

28.0% 

6.0°/o 

Jffo
AN ·.!io / 1, 



CETIS Analytical Report Report Date: 

Test Code: 

17Apr-1517:05(p1of2) 

15181.15185,151 102-4171-4629 

Hyalella 28-d Survival and Growth Sediment Test Nautilus Environmental 

Analysis ID: 02-1320-9669 

Analyzed: 17 Apr-15 17:05 

Batch ID: 03-9911-9775 

Start Date: 12 Mar-15 

Ending Date: 09Apr-15 

Duration: 28d Oh 

Sample Code Sample ID 

Control 15-3817-2510 

GH_FR1 21-3664-3662 

CM_MC2 17-8817-4739 

FR_UFR1 03-2028-1256 

FR_FRCP1 14-3483-9304 

Endpoint: Survival Rate 
Analysis: Nonparametric-Two Sample 

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 
12 Mar-15 12 Mar-15 NA 

09 Mar-15 10:05 11 Mar-15 10:10 62h (9.4 °C) 

10Mar-1511:30 12Mar-1510:00 37h(7.1°C) 

11 Mar-1510:42 12 Mar-1512:45 13h (8 °C) 

11 Mar-1511:36 12 Mar-1512:45 12h (7.1 °C) 

CETIS Version: CET1Sv1.8.7 

Official Results: Yes 

Analyst: Karen Lee 

Diluent: 

Brine: 
Age: 8-d 

Client Name Project 

Teck Coal 

Teck Coal 

Sample Code Material Type Sample Source Station Location Latitude Longitude 

Control Water Sample 

GH_FR1 Water Sample 

CM_MC2 Water Sample 

FR_UFR1 Water Sample 

FR_FRCP1 Water Sample 

Data Transform Zeta 

Angular (Corrected) NA 

Kolmogorov-Smirnov Two-Sample Test 

Sample Code VS Sample Code 

Control GH_FR1 

CM_MC2 
FR_UFR1 
FR_FRCP1 

Test Acceptability Criteria 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coat 

Teck Coal 

Alt Hyp Trials 

C>T NA 

Test Stat Critical 

0.2 NA 

0.6 NA 
0.8 NA 
0.6 NA 

Seed 

NA 

MSD 

Control 

GH_FR 1_WS _2015-03-02_N 

CM_MC2_MON_WS_20150303_ 

FR_UFR1-WS-201503111042 

FR_FRCP1-WS-201503111136 

Test Result 

OF P-Value P-Type Decision(a:So/o) 

8 0.5000 

8 0.1786 
8 0.0397 

8 0.1786 

GDF 

GDF 
GDF 
GDF 

Non-Significant Effect 
Non-Significant Effect 

Significant Effect 
Non-Significant Effect 

Attribute Test Stat TAC Limits Overlap Decision 

Control Resp 1 0.8 - NL Yes Passes Acceptability Criteria 

ANOVA Table 

Source 

Between 
Error 
Total 

Distributional Tests 

Attribute 

Variances 
Variances 

Distribution 

Sum Squares 

0.4304024 
0.4523135 
0.8827159 

Test 

Mean Square 

0.1076006 
0.02261568 

Test Stat 

Mod Levene Equality of Variance 2.107 
Levene Equality of Variance 3.355 
Shapiro-Wilk W Normality 0.8112 

Survival Rate Summary 

Sample Code Count Mean 95% LCL 

Control 5 1 
GH_FR1 5 0.98 0.9245 
CM_MC2 5 0.94 0.872 
FR_UFR1 5 0.72 0.3986 
FR_FRCP1 5 0.94 0.872 

OF 

4 
20 
24 

Critical 

4.893 
4.431 

0.8877 

95% UCL 

1 

F Stat 

4.758 

P-Value 

0.1306 
0.0296 

0.0004 

Median 

1 
1 
0.9 
0.8 
0.9 

P-Value Decision(a:5°/o) 

0.0073 Significant .Effect 

Decision(a:1%) 

Equal Variances 
Equal Variances 

Non-normal Distribution 

Min Max Std Err 

0 
0.9 0.02 
0.9 0.02449 

0.3 0.1158 
0.9 0.02449 

CV% 

0.0% 
4.56% 
5.83% 
35.95% 
5.83% 

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

%Effect 

o.0°1o 
2.0% 
6.0% 
28.0o/o 
6.0% 



CETIS Analytical Report 

Hyalella 28-d Survival and Growth Sediment Test 

Analysis ID: 02-1320-9669 Endpoint: Suivival Rate 

Analyzed: 17 Apr-1517:05 Analysis: Nonparametric-Two Sample 

Angular (Corrected) Transformed Summary 

Sample Code 

Control 
GH_FR1 
CM_MC2 
FR_UFR1 
FR_FRCP1 

Survival Rate Detail 

Sample Code 
Control 
GH_FR1 

CM_MC2 

FR_UFR1 

FR_FRCP1 

Count 

5 
5 
5 
5 
5 

Rep 1 

0.9 

0.9 

0.8 

Angular (Corrected) Transformed Detail 

Sample Code 

Control 
GH_FR1 

CM_MC2 

FR_UFR1 

FR_FRCP1 

Survival Rate Binomials 

Sample Code 

Control 
GH_FR1 

CM_MC2 

FR_UFR1 

FR_FRCP1 

Graphics 

"·' 

'·' 

Rep 1 

1.412 

1.249 

1.249 

1.107 

1.412 

Rep 1 

10/10 

9/10 

9/10 

8/10 

10/10 

Mean 

1.412 
1.379 
1.314 
1.041 
1.314 

Rep2 

Rep2 

1.412 

1.412 

1.412 

1.419 

1.412 

Rep2 

10/10 

10/10 

10/10 

11/11 

10/10 

95%1 LCL 95o/o UCL Median 
1.412 1.412 1.412 

1.289 
1.203 
0.6646 
1.203 

Rep3 

0.9 

0.7 

0.9 

Rep3 

1.412 

1.412 

1.249 

0.9912 

1.249 

Rep3 

10/10 

10/10 

9/10 

7110 
9/10 

1.47 
1.425 
1.417 
1.425 

Rep4 

0.3 
0,9 

Rep4 
1.412 

1.412 

1.412 

0.5796 

1.249 

Rep4 

10/10 

10/10 

10/10 

3/10 

9/10 

1.412 
1.249 
1.107 
1.249 

Rep5 

0.9 

0.8 

0.9 

Rep5 
1.412 

1.412 

1.249 

1.107 

1.249 

Rep5 

10/10 

10/10 

9/10 

8/10 

9/10 

.. ~--~---~---~---~--~ 

000-469-187-1 CETIS™ v1.8.7.16 

• 

Report Date: 
Test Code: 

17 Apr-1517:05 (p 2 of 2) 
15181.15185,151 I 02-4171-4629 

Nautilus Environmental 

CETIS Version: CET1Sv1.8.7 
Official Results: Yes 

Min 
1.412 
1.249 
1.249 
0.5796 
1.249 

Max 

1.412 
1.412 
1.412 
1.419 
1.412 

Std Err 

0 
0.03259 

CVo/o 

0.0% 

5.28% 

0/oEffect 
O.Oo/o 
2.31% 

0.03992 6.79°/o 6.93°/o 
0.1355 29.11% 26.28% 
0.03992 6.79% 6.93% 

• • • • 

Analyst: __ _ 

• 

QA: ,)Gu 
,t.tflr, ):: I 



CETIS Analytical Report Report Date: 

Test Code: 

21Apr-1515:02 (p 1 of 2) 

15181,15185,151120-4831-2005 

Hyalella 28-d Survival and Growth Sediment Test Nautilus Environmental 

Analysis ID: 10-4962-6223 Endpoint: Survival Rate CETIS Version: CETISv1.8.7 

Analyzed: 21 Apr-15 15:01 

Batch ID: 18-47 49-0808 

Start Date: 12 Mar-15 

Ending Date: 09 Apr-15 

Duration: 28d Oh 

Sample Code Sample ID 

FR_UFR1 03-2028-1256 

GH_FR1 21-3664-3662 

CM_MC2 17-8817-4739 

FR_FRCP1 14-3483-9304 

Sample Code Material Type 

FR_UFR1 Water Sample 

GH_FR1 Water Sample 

CM_MC2 Water Sample 

FR_FRCP1 Water Sample 

Data Transform Zeta 

Angular (Corrected) NA 

Analysis: Nonparametric-Two Sample Official Results: Yes 

Test Type: Survival-Growth 

Protocol: EPA/600/R-991064 (2000) 

Analyst: Karen Lee 

Diluent: 

Species: Hyalella azteca Brine: 

Source: Aquatic Research Organisms, NH Age: 8-d 

Sample Date Receive Date Sample Age Client Name 
11 Mar-1510:42 12 Mar-1512:45 13h (8 'C) Teck Coal 

09 Mar-1510:05 11 Mar-1510:10 62h (9.4 'C) 

10 Mar-1511:30 12 Mar-1510:00 37h (7.1 'C) 

11 Mar-1511:36 12 Mar-1512:45 12h (7.1 'C) Teck Coal 

Sample Source 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Station Location 

FR_UFR1-WS-201503111042 

GH_FR1_WS_2015-03-02_N 

CM_MC2_MON_WS_20150303_ 

FR_FRCP1-WS-201503111136 

Latitude 

Alt Hyp Trials Seed Test Result 

C>T NA NA 

Kolmogorov-Smirnov Two-Sample Test 

Sample Code vs Sample Code Test Stat Critical MSD DF P-Value P-Type Decision(a:5°/o) 

FR_UFR1 GH_FR1 0 NA 8 0.5000 CDF Non-Significant Effect 

CM_MC2 0 NA 8 0.5000 CDF Non-Significant Effect 

FR_FRCP1 0 NA 8 0.5000 CDF Non-Significant Effect 

ANOVA Table 

Source Sum Squares Mean Square DF F Stat P-Value Decision(a:So/o) 

Between 0.3406233 0.1135411 3 4.016 0.0262 Significant Effect 

Error 0.4523135 0.0282696 16 

Total 0.7929369 19 

Distributional Tests 

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

Variances Bartlett Equality of Variance 10.96 11.34 0.0119 Equal Variances 

Distribution Shapiro-Wilk W Normality 0.8373 0.866 0.0033 Non-normal Distribution 

Survival Rate Summary 

Sample Code Count Mean 95% LCL 95% UCL Median Min Max Std Err 

FR_UFR1 5 0.72 0.3986 1 0.8 0.3 1 0.1158 

GH_FR1 5 0.98 0.9245 1 0.9 0.02 

CM_MC2 5 0.94 0.872 0.9 0.9 0.02449 

FR_FRCP1 5 0.94 0.872 0.9 0.9 0.02449 

Angular (Corrected) Transformed Summary 

Sample Code Count Mean 95% LCL 95% UCL Median Min Max Std Err 

FR_UFR1 5 1.041 0.6646 1.417 1.107 0.5796 1.419 0.1355 

GH_FR1 5 1.379 1.289 1.47 1.412 1.249 1.412 0.03259 

CM_MC2 5 1.314 1.203 1.425 1.249 1.249 1.412 0.03992 

FR_FRCP1 5 1.314 1.203 1.425 1.249 1.249 1.412 0.03992 

Survival Rate Detail 

Sample Code Rep 1 Rep2 Rep3 Rep4 Rep5 

FR_UFR1 0.8 1 0.7 0.3 0.8 

GH_FR1 0.9 1 1 1 

CM_MC2 0.9 0.9 1 0.9 

FR_FRCP1 0.9 0.9 0.9 

000-469-187-1 CETIS™ v1.8.7.16 Analyst: 

Project 

Longitude 

CV0/o %Effect 

35.95% 0.0%) 

4.56% -36.11 o/o 

5.83% -30.56% 

5.83°/o -30.56% 

CV0/o °lo Effect 

29.11% 0.0% 

5.28% -32.52o/o 

6.79% -26.26% 

6.79%.1 -26.26% 

QA: dGl' 4i>r. ?ro (1c 



CETIS Analytical Report 

Hyalella 28-d Survival and Growth Sediment Test 

Analysis ID: 10-4962-6223 Endpoint: Survival Rate 

Report Date: 
Test Code: 

21 Apr-1515:02 (p 2 of 2) 

15181,15185,151 120-4831-2005 

Nautilus Environmental 

CETIS Version: CET1Sv1 .8.7 

Analyzed: 21 Apr-1515:01 Analysis: Nonparametric-Two Sample Official Results: Yes 

Angular (Corrected) Transformed Detail 

Sample Code Rep 1 Rep2 Rep3 Rep4 Reps 

FR_UFR1 1.107 1.419 0.9912 0.5796 1.107 

GH_FR1 1.249 1.412 1.412 1.412 1.412 

CM_MC2 1.249 1.412 1.249 1.412 1.249 

FR_FRCP1 1.412 1.412 1.249 1.249 1.249 

Survival Rate Binomials 

Sample Code Rep 1 Rep2 Rep3 Rep4 Reps 

FR_UFR1 8110 11111 7110 3110 8110 

GH_FR1 9110 10110 10110 10110 10110 

CM_MC2 9110 10110 9110 10110 9110 

FR_FRCP1 10110 10110 9110 9110 9110 

Graphics 

• 

i> ,. 
~ ~ 0.1 I 

•'• 
• • • • 
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• 
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000-469-187-1 CETIS'" v1.8.7.16 Analyst __ _ QA: 
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CETIS Summary Report 

Hyalella 28-d Survival and Growth Sediment Test 

Report Date: 

Test Code: 

17 Apr-1517:06 (p 1 of 1) 
15181.15185,151102-4171-4629 

Nautilus Environmental 

Batch ID: 03-9911-9775 Test Type: Survival-Growth 

Protocol: EPN600/R-99/064 (2000) 

Analyst: Karen Lee 

Start Date: 12 Mar-15 Diluent: 

Ending Date: 09Apr-15 Species: Hyalella azteca Brine: 

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

Sample Code Sample ID 

Control 15-3817-2510 

GH_FR1 21-3664-3662 

CM_MC2 17-8817-4739 

FR_UFR1 03-2028-1256 

FR_FRCP1 14-3483-9304 

Sample Code Material Type 

Control Water Sample 

GH_FR1 Water Sample 

CM_MC2 Water Sample 
FR_UFR1 Water Sample 
FR_FRCP1 Water Sample 

Mean Ory Weight-mg Summary 

Sample Code Count 

Control 5 
GH_FR1 5 

CM_MC2 5 
FR_UFR1 5 
FR_FRCP1 5 

Mean Dry Weight-mg Detail 

Sample Code Rep 1 

Control 0.974 

GH_FR1 0.8511 

CM_MC2 0.7989 

FR_UFR1 0.8537 

FR_FRCP1 0.843 

Sample Date Receive Date Sample Age Client Name 

12 Mar-15 12 Mar-15 NA Teck Coal 

09 Mar-1510:05 11 Mar-1510:10 62h (9.4 °C) 

10Mar-1511:30 12Mar-1510:00 37h(7.1°C) 

11 Mar-1510:42 12 Mar-1512:45 13h (8 °C) 

11 Mar-1511:36 12 Mar-1512:45 12h (7.1 °C) 

Teck Coal 

Sample Source 

Teck Coal 
Teck Coal 
Teck Coal 

Teck Coal 
Teck Coal 

Mean 

0.9348 
0.8446 

0.6776 
0.758 
0.7556 

Rep2 

0.914 

0.972 

0.43 

0.7855 

0.704 

95o/o LCL 
0.858 

0.72 
0.4223 
0.4702 

0.6893 

Rep3 

0.992 

0.798 

0.8444 

0.87 

0.7244 

95o/o UCL 
1.012 

0.9692 
0.933 
1.046 

0.8219 

Rep4 

0.957 

0.896 

0.837 

0.3533 

0.7456 

Station Location 

Control 

GH_FR1_ WS _2015-03-02_N 

CM_MC2_MON_WS_20150303_ 

FR_UFR1-WS-201503111042 

FR_FRCP1-WS-201503111136 

Min Max Std Err 

0.837 0.992 0.02766 
0.706 0.972 0.04489 
0.43 0.8444 0.09198 
0.3533 0.9275 0.1037 
0.704 0.843 0.02388 

Reps 

0.837 

0.706 

0.4778 

0.9275 

0.7611 

Project 

Latitude Longitude 

Std Dev CV0/o 0/oEffect 
0.06184 6.62°/o 0.0% 

0.1004 11.88% 9.65% 

0.2057 30.35% 27.51% 

0.2318 30.58% 18.91% 

0.0534 7.07% 19.17% 

000-469-187-1 CETIS™ v1.8.7.16 Analyst: __ _ QA: dGiL 
Jt,,. -~oJ 



CETIS Analytical Report Report Date: 17Apr-1517:05(p1of2) 
Test Code: 15181.15185,151102-4171-4629 

Hyalella 28-d Survival and Growth Sediment Test Nautilus Environmental 

Analysis ID: 06-1943-2959 
Analyzed: 17 Apr-1517:05 

Endpoint: 

Analysis: 

Mean Dry Weight-mg 
Parametric-Two Sample 

CETIS Version: CETISv1 .8.7 
Official Results: Yes 

Batch ID: 03-9911-9775 Test Type: Survival-Growth Analyst: Karen Lee 
Start Date: 12 Mar-15 Protocol: EPA/600/R-99/064 (2000) Diluent: 

Ending Date: 09 Apr-15 Species: Hyalel!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 15-3817-2510 12 Mar-15 12 Mar-15 NA Teck Coal 

GH_FR1 21-3664-3662 09Mar-1510:05 11 Mar-1510:10 62h(9.4°C) 

CM_MC2 17-8817-4739 10 Mar-1511:30 12 Mar-1510:00 37h (7.1 °C) 

FR_UFR1 03-2028-1256 11 Mar-1510:42 12 Mar-1512:45 13h(8'C) Teck Coal 

FR_FRCP1 14-3483-9304 11 Mar-1511:36 12 Mar-1512:45 12h (7.1 °C) 

Sample Code Material Type Sample Source Station Location Latitude Longitude 

Control Water Sample Teck Coal Control 
GH_FR1 Water Sample Teck Coal GH_FR1_WS_2015-03-02_N 

CM_MC2 Water Sample Teck Coal CM_MC2_MON_WS_20150303_ 

FR_UFR1 Water Sample Teck Coal FR_UFR1-WS-201503111042 

FR_FRCP1 Water Sample Teck Coal FR_FRCP1-WS-201503111136 

Data Transform Zeta Alt Hyp Trials Seed PMSD Test Result 
Untransformed NA C>T NA NA 7.27% 

Equal Variance t Two-Sample Test 

Sample Code vs Sample Code Test Stat Critical MSD OF P-Value P-Type Decision(a:5°/o) 

Control GH_FR1 1.71 1.86 0.098 8 0.0628 GDF Non-Significant Effect 

CM_MC2 2.678 1.86 0.179 8 0.0140 CDF Significant Effect 
FR_UFR1 1.648 1.86 0.2 8 0.0690 CDF Non-Significant Effect 

FR_FRCP1 4.904 1.86 0.068 8 0.0006 GDF Significant Effect 

ANOVA Table 

Source Sum Squares Mean Square DF F Stat P-Value Decision(a:5o/o) 

Between 0.1934955 0.04837387 4 2.145 0.1128 Non-Significant Effect 

Error 0.4511416 0.02255708 20 
Total 0.6446371 24 

Distributional Tests 

Attribute Test Test Stat Critical P-Value Decision(a:1%) 

Variances Bartlett Equality of Variance 11.46 13.28 0.0218 Equal Variances 

Distribution Shapiro-Wilk W Normality 0.9052 0.8877 0.0238 Normal Distribution 

Mean Dry Weight-mg Summary 

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

Control 5 0.9348 0.858 1.012 0.957 0.837 0.992 0.02766 6.62% 0.0% 
GH_FR1 5 0.8446 0.72 0.9692 0.8511 0.706 0.972 0.04489 11.88% 9.65°/o 

CM_MC2 5 0.6776 0.4223 0.933 0.7989 0.43 0.8444 0.09198 30,35% 27.51% 
FR_UFR1 5 0.758 0.4702 1.046 0.8537 0.3533 0.9275 0.1037 30.58% 18.91% 
FR_FRCP1 5 0.7556 0.6893 0.8219 0.7456 0.704 0.843 0.02388 7.07% 19.17% 

Mean Dry Weight-mg Detail 

Sample Code Rep 1 Rep2 Rep3 Rep4 Reps 
Control 0.974 0.914 0.992 0.957 0.837 
GH_FR1 0.8511 0.972 0.798 0.896 0.706 

CM_MC2 0.7989 0.43 0.8444 0.837 0.4778 

FR_UFR1 0.8537 0.7855 0.87 0.3533 0.9275 

FR_FRCP1 0.843 0.704 0.7244 0.7456 0.7611 

000-469-187-1 CETIS™ v1.8.7.16 Analyst: QA (_; Ctl<-
. li1~1-00/ 



CETIS Analytical Report 

Hyalella 28-d Survival and Growth Sediment Test 

Analysis ID: 06-1943-2959 
Analyzed: 17 Apr-15 17:05 

Graphics 

Endpoint: Mean Dry Weight-mg 
Analysis: Parametric-Two Sample 

... -B---D----------,, lJ ---g···· 
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• 

000-469-187-1 CETIS™ v1.8.7.16 

Report Date: 
Test Code: 

17 Apr-1517:05 (p 2 of 2) 

15181.15185,151102-4171-4629 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

• • • • 
• . .. ......... -,. - - - - - - - - - - - - - - - -

••• 
• 

-1.0 ,, 

Analyst: ___ _ QA; 



CETIS Analytical Report Report Date: 
Test Code: 

23Apr-1515:06(p1of2) 
15181,15185,151120-4831-2005 

Hyalella 28-d Survival and Growth Sediment Test Nautilus Environmental 

Analysis ID: 09-1681-4 706 
Analyzed: 23Apr-1515:05 

Batch ID: 18-4749-0808 

Start Date: 12 Mar-15 

Ending Date: 09 Apr-15 

Duration: 28d Oh 

Sample Code Sample ID 
FR_UFR1 03-2028-1256 

GH_FR1 21-3664-3662 

CM_MC2 17-8817-4739 

FR_FRCP1 14-3483-9304 

Endpoint: Mean Dry Weight-mg 
Analysis: Parametric-Two Sample 

Test Type: Survival-Growth 
Protocol: EPN600/R-99/064 (2000) 

Species: Hyale!la azteca 

Source: Aquatic Research Organisms, NH 

Sample Date Receive Date Sample Age 
11 Mar-1510:42 12 Mar-1512:45 13h (8 °C) 

09 Mar-1510:05 11 Mar-1510:10 62h (9.4 "C) 

10 Mar-1511:30 12 Mar-1510:00 37h (7.1 °C) 

11 Mar-1511:36 12 Mar-1512:45 12h (7.1 "C) 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: Karen Lee 

Diluent: 

Brine: 

Age: 8-d 

Client Name Project 

Teck Coal 

Teck Coal 

Sample Code Material Type Sample Source Station Location Latitude Longitude 

FR_UFR1 Water Sample 
GH_FR1 Water Sample 

CM_MC2 Water Sample 
FR_FRCP1 Water Sample 

Data Transform Zeta 
Untransformed NA 

Equal Variance t Two-Sample Test 

Sample Code vs 
FR_UFR1 

ANOVA Table 

Source 

Between 

Error 

Total 

Distributional Tests 

Attribute 

Sample Code 

GH_FR1 
CM_MC2 
FR_FRCP1 

Sum Squares 

0.06982715 
0.4358425 
0.5056697 

Test 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coat 

Alt Hyp Trials 

C>T NA 

Test Stat Critical 

-0.7667 1.86 
0.58 1.86 
0.0224 1.86 

Mean Square 

0.02327571 
0.02724016 

Test Stat 

Variances Bartlett Equality of Variance 7.724 
Distribution Shapiro-Wilk W Normality 0.8957 

Mean Dry Weight-mg Summary 

Sample Code Count Mean 95°/o LCL 

FR_UFR1 5 0.758 0.4702 
GH_FR1 5 0.8446 0.72 
CM_MC2 5 0.6776 0.4223 
FR_FRCP1 5 0.7556 0.6893 

Mean Dry Weight-mg Detail 

Sample Code Rep 1 Rep2 Rep3 
FR_UFR1 0.8537 0.7855 0.87 

GH_FR1 0.8511 0.972 0.798 

CM_MC2 0.7989 0.43 0.8444 

FR_FRCP1 0.843 0.704 0.7244 

000-469-187-1 

FR_UFR1-WS-201503111042 

GH_FR1_WS_2015-03-02_N 

CM_MC2_MON_WS_20150303_ 

FR_FRCP1-WS-201503111136 

Seed PMSD Test Result 

NA 26.1 Ofo 

MSD OF P-Value P-Type Decision(a:5%) 

0.210 
0.258 
0.198 

OF 

3 
16 
19 

Critical 

11.34 
0.866 

8 
8 
8 

95% UCL 

1.046 
0.9692 
0.933 
0.8219 

Rep4 

0.3533 

0.896 

0.837 

0.7456 

0.7674 
0.2889 
0.4913 

F Stat 

0.8545 

P-Value 

0.0521 
0.0342 

Median 

0.8537 
0.8511 
0.7989 
0.7456 

Rep5 
0.9275 

0.706 

0.4778 

0.7611 

GDF Non-Significant Effect 

GDF Non-Significant Effect 

GDF Non-Significant Effect 

P-Value Decision(a:5o/o) 

0.4846 Non-Significant Effect 

Decision(a:1o/o) 

Equal Variances 
Norma! Distribution 

Min Max Std Err 

0.3533 0.9275 0.1037 
0.706 0.972 0.04489 
0.43 0.8444 0.09198 
0.704 0.843 0.02388 

CV% 

30.580/o 

11.88% 

30.35% 

7.07% 

CETIS™ v1.8.7.16 Analyst: __ _ 

o/oEffect 

0.0% 

-11.43% 

10.6% 

0.31% 



CETIS Analytical Report 

Hyalella 28-d Survival and Growth Sediment Test 

Analysis ID: 09-1681-4706 
Analyzed: 23 Apr-15 15:05 

Graphics 

B 

Endpoint: Mean Dry Weight-mg 
Analysis: Parametric-Two Sample 

"'-"""' 

Report Date: 
Test Code: 

23 Apr-1515:06 (p 2 of 2) 
15181,15185,151120-4831-2005 

Nautilus Environmental 

CETIS Version: CET1Sv1 .8.7 
Official Results: Yes 

• • 
••• 

li "' --------------.-._.;• 9 
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• 
• 
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000-469-187-1 CETIS™ v1.8.7.16 Analyst: ___ _ QA: 



Client: Ye( (04.Q 
w.o.#: l5\~ I I SI~ r, I )(C(-t> Hardness and Alkalinity Datasheet 

Alkalinity Hardness 
vo1ume or 

Hi ti! el 10 Sample (ml) 0.02N (ml) of 0.02N Sample 0.01M Total 
Volume HCLIH2SO, HCLIH2SO, 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 

(,, n.\-ro Q Glau ;J5) n....-<\ / I~ lDD 0.'1i f'-.9' L\O \(j} \,9. \'J,O \A'S 
FIZ- vi=a.1 Oc;c1:1B ! AnrG\ I IS So fo0 "l ,:J i~b t;() "1. i; 150 \.("" 

[:11,- (()\ vJc•·iYi\) b if 'l Ii (:-. 1r\D LC\ () f'\ l Pi'\ i('\l.> ..-- ~ .... J U," l.j:J,r. 1i..:.. 

Crl1-fl\c.~ Oa,,;;i5) lal\ be:.. 1& LC! G.a 1910 \Cl' Q.~ Q.(:0 VA 
G-ft- FC IJJJ) (Dilc1~\3 l lr<C\ /1 c:, 11\© :lo ·~.\ I<.\() tc§J i.i.o L\tl() K'\ 

' I . 

Notes © \) ;\, \\eA ~ lOO"l\l w\.fu 0.\. w7>.\cl 

Reviewed by: \.1~ Date Reviewed M'Xl ~} ( \ 
I 

Version 1.0 Issued June 26, 2006 Nautilus Environmental 



Client: :t-e cJ l 
W.0.#: (f( f( ((!,\' .f r\lq" 

I f 
Hardness and Alkalinity Datasheet 

Alkalinitv Hardness 

Volume of 
Sample (ml) 0.02N (ml) of 0.02N Sample 0.01M Total 
Volume HCUH,S04 HCLIH,S04 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 

o?,oi!';1s I.loo.\ 'r\\'IW \!lo.< ?..u.../1S So ')_ ' fo (}_ t '.SO c;o 5.1 \O'L SS'i'i 
y 

Notes: 

Reviewed by: jCJ<,, Date Reviewed: A-rd, J" J (J,,. 
I 

Version 1.0 Issued June 26, 2006 Nautilus Environmental 



 

 

APPENDIX D – Pimephales promelas Toxicity Test Data 



Fathead Minnow Test Summary Sheet 

Client: Teck Coal Start Date & Time: March 12, 2015@ 1430h 

Work Order No.: 15180, 15184, 15189 Test Species: Pimepha/es promelas 

Sample Information: 

Sample ID: 

Sample Date: 

Date Received: 

Sample Volume: 

Dilution Water: 

Type: 

See below 

Between March 9 - April 8, 2015 

Between March 11 - April 10, 2015 

2x 20L per sample per refresh 

Moderately hard water 
Hardness (mg/L CaC03): 100 

Alkalinity (mg/L CaC03): 64, 72 

Test Organism Information: 

Batch No.: 031215 

Source: Aquatic Biosystems, CO 

Age (Day 0): 15-somite stage 

Cu Reference Toxicant Results: 

Reference Toxicant ID: PP-20-28 

Stock Solution ID: 15Cu01 

Date Initiated: 23-Mar-15 

96-h EC50 (95% CL): 308 (208.6 - 454.8) µg/L Cu 

Survival: 

Reference Toxicant Mean± 2 SD: 148.0 (57.7 - 379.7) µg/L Cu CV(%~):~~-6_0~~~ 

Test Results· 

Sample ID Survival± SD (0/o} Biomass ±SD (mg) Length± SD (mm) Hatched ± SO (o/o) 

Control 98.3 ± 3.3 10.9 ± 0.64 18.4 ± 0.29 100 ± 0.0 

GH_FR1 58.3 ± 19.9* 10.2 ± 1.16 20.4 ± 1.04 98.3 ± 3.3 

CM_MC2 80.0 ± 14.4" 10.7 ± 0.68 19.2 ± 1.06 100 ± 0.0 

FR_FRCP1 70.0 ± 20.7* 10.7 ± 1.23 19.2 ± 1.30 96.7 ± 3.8 

FR_UFR1 73.3 ± 16.3" 10.7 ± 0.43 19.6 ± 1.24 96.7 ± 3.8 

*Samples that are significantly different from Control. 

Reviewed by: Date reviewed: 

Version 1.2; Issued January 26, 2011 

Normality± SO (o/o} 

100 ± 0.0 

100 ± 0.0 

100 ± 0.0 

98.1 ± 3.8 

100 ± 0.0 

Nautilus Environmental 



Client: 
Sample ID: 
Work Order#: 

•( (V {.J) 
Concentration 

o" +Yi. I 

Initials 

C1 +-t-f \:.L V\I <;: 
ttJ 1.-Concentration 

") "<'NJ ( 0 

ff-Cpl 
qJ''/(\!/. 

f----'-~~---

Concentration 

32-d Chronic Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

S'ee. \?.elow 

"t·3 8-2 
~31 Bib 

Start Date & Time: 11.Ar l 7..-11 5 Q t 4 J .,i., 
Stop Date & Time: Ae r- I,? I IS@! '&'7>0 \..., 

Test Species: Pinlepha/es prome/as 

WQ Ranges: T (°C) = 25 ± 1; DO (mg/L) = 4.0 to 8.4 (mg/L); pH= 6 to 9.0 

DO meter: D0-3 pH meter: P'--1-i_-3_· ____ Conductivity meter: C:-3 
. ..;,.d -----

Highest Cone. Analysts: 

Reviewed by: j Gtc. 
Date reviewed: o/ r 2' o / IJ.-

1 ~fear 

• mg/L as CaC03 

Sample Description: 
fR-IJi=fll 

-Cd l,ff i 1;1 c;, c(f{4;r 
Version 1.1; Issued Sept. 19, 2014 Nautilus Environmental 

Comments: 



Client: 
Sample ID: 
Work Order#: 

. -(vfV) 

\='f..-!J'f l?-l 
\?\,IA"l Concentration 

Concentration 

Initials 

Concentration 

Initials 

Concentration 

Initials 

32-d Chronic Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

WQ Ranges: T (°C) = 25 ± 1; DO (mg/L) = 4.0 to 8.4 (mg/L); pH= 6 to 9.0 

DO meter: 00-3 pH meter: _\>I-\_· -_3 _____ Conductivity meter: _~_-_3 __ _ 
i 

Analysts: Kn. ;1V IYJ>. I i , < 

Reviewed by: _;J_· ,_6_«: __ 
Date reviewed: ,1j>i • Jo (t.J.,-• mg/L as CaC03 

Sample Description: 
Version 1.1; Issued Sept. 19, 2014 Nautilus Environmental 

Comments: 



Client: 
Sample ID: 

Work Order#: 

010 (11/\J) 
Concentration 

COfl'\ro\ 

32-d Chronic Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

StartDate&Time: M1Ar(1-/1~ @ t4ioin 
Stop Date & Time: A-or 171((5. @ (J-r>61/\ 

Test Species: Pimephales promelas 

Initials ~N :JW 

.tt" GI\ - fR l -w;; 
Concentration 

,__ __ 1_0_0 ___ 1 . 

.:!\.\- 0 2\f. 0 

Initials 

Initials 

;rfi.L fR-C!' t 
Concentration 

100 

WO Ranges: T (°C) = 25 ± 1; DO (mg/L) = 4.0 to 8.4 (mg/L); pH= 6 to 9.0 

DO meter: Conductivity meter: _.l _____ _ 

r--:::--:--:---~.n.,-'J::C;.:.:.;:....r::;-;--·--- f ~cfl Analysts: f1L, .TLv; Jtb.;;) 
Hardness* I ~Co 0 . 
Alkalini • &f, 1-- · ·-iw £)..'I:> 1-d={ Reviewed by: :Jlij;(;; · , , 

* mg/Las CaC03 · . . . . .· .J Date reviewed: &fl r · 30 /if 
. . r .. _ , &ii·IFIZ'.,tf'-CP1 -~t;'i11rtq _lorv"""'' t'i~~uf·fi-:-cHLr 

SampleDescropt1on:Jt R~-\v"i~'t> 54V"\~l3 'ftl( Cf\-Ml.l. Mµ,,.\'-~ 1 l•~ttl bmvr 1o/1',1Ji 1,.hk 
Comments: (j) R~PP<?Sh sa.m(:le used • ' ti-k \ 

Versicn 1.1: !$Sued Sept. 19, 201 au 1 us nv1ronmen a 



Client: 
Sample ID: 
Work Order #: 

fP. -Uf'R i 
Concentration 

iOO 

Initials 

Concentration 

Initials 

Concentration 

Initials 

Concentration 

Initials 

32-d Chronic Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

Start Date & Time: ~· (l--/1<; ?i'1?.il"' 
Stop Date & Time: i- I >I I ti wb"' 

Test Species: Pimepha/es promelas 

WQ Ranges: T (°C) = 25 ± 1; DO (mg/L) = 4.0 to 8.4 (mg/L); pH = 6 to 9.0 

DO meter: pH meter: __ ]'------
.J 

* mg/Las CaC03 

Conductivity meter: _..i_· _____ _ 

Analysts: !l1t-, 'i}irll AwD 
d6v 

Reviewed by: _,.iL.,,,.-i,,__,~f-,' M'/"----
Date reviewed: _fc_~_f_' F_J_o--'l'-~-4 __ 

Sample Description: _________________________________ _ 

Comments: (i) ReffeS,h $01'1\P\e used 
Version 1.1; Issued Sept. 19, 201 au 1 us v1ronme a 



Client: 
Sample ID: 
Work Order #: 

'I- (v iv) 
Concentration 

~f/i' ?.H -FF-i-1.JS: 
Concentration 

ril CIV\-MC}, 
Concentration 

I"~ 

'1-L flf!.-lfl. 
Concentration 

I oo 

32-d Chronic Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

Start Date & Time: ~ f 11// S R.J i 'f$1,)i., 
Stop Date & Time: £.-- LHI $ @( Wb IA 

Test Species: Pim;phales promelas 

JIN 

WO Ranges: T (°C) = 25:± 1; DO (mg/L) = 4.0 to 8.4 (mg/L); pH" 6 to 9.0 

DO meter: pH meter:_~>~-~---

* mg/L as CaC03 
("jl-f V.fr\ 
' 1 

Sample Description: C1H-FR! , (M-itl(/, - cftt<V 

Comments:. . 9.•,e_L~Ql/lll\i'> \LY.cl vj\ \);'';f <4 
Versit'.irl 1.1; Issued Sept. 19, 201~ 

? 
Conductivity meter:-~> ____ _ 

Analysts: \'.'..-'.Jl.- I JW, jpAID 

Reviewed by: _:J_.'Bcc~---~
Date reviewed:. £, }0 / 1.(' 

' 

Naulilus Eov1mnrnen\ai 



I 
I 

Client: 
Sample ID: 
Work Order #: 

Concentration 

Initials 

Concentration 

Initials 

Concentration 

Initials 

32-d Chronic Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

Start Date & Time: f10cr fJ,/15@ /J..j;3.(} 1-. 
Stop Date & Time:4jr t~f iS~ 1AA6L\ 

Test Species: Pimepha/es prome/as 

WQ Ranges: T (°C) = 25 ± 1; DO (mg/L) = 4.0 to 8.4 (mg/L); pH = 6 lo 9.0 

DO meter: 

Control Hiohest Cone. 

Hardness• roo 
Alkalinitv* r1Lf ~t- -----~ 

• mg/Las CaC03 

-- .. -
··_; .. - . 

.. -·-·'" 

Conductivity meter: _J _____ _ 

Analysts: 1t<Jv11w1ttwv 

Reviewed by: _,.J&C!.==----
Date reviewed:-'-·~"-!· =--"'.Jo'=+/-"'~"--

• I 
Sample Description: _______________________________ _ 

Comments: 
Version1.1:1ssuedSepi.19,201~----------·~---------------~.,=,"'~°'=roo=m,~,-



.d 

Client: 
Sample ID: 
Work Order#: 

I \v /v) 
Concentration 

LOf\ \ 

r,: IL - CJ! \ 
Concentration 

\00 

Initials S5D 

32-d Chronic Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

Start Date & Time: 1111~1' 17.-lt ( ~ ~)o\-i 
Stop Date & Time: /i-: r I JI { <; = ( o i,, 

Test Species: Pimepha/es promelas 

WQ Ranges: T (°C) = 25 ± 1; DO (mg/L) = 4.0 to 8.4 (mg/L); pH= 6 to 9.0 

DO meter: 
·~ 

Conductivity meter:~------

Analysts: ~l..., ;Jw1 Y'i I.-

Reviewed by: ::J6().; , , 
Date reviewed: /i/jVi' 3e>/<i • mg/Las CaC03 

Sample Description: -------------------------------
Comments: 
Version1.1:1ssuedSepL19.201r-------------------------~=, =,"'=o=w=oom=eo=,-



Client: 
Sample ID: 
Work Order #: 

'/ -~ ~ \ 

Concentration 

Initials 

Concentration 

Initials 

Concentration 

Initials 

32-d Chronic Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

StartDate&Time: ~11ir ('1,//S ~1-t~Ok 
Stop Date & Time: 1? l 'S ! 15;;) I ?A>ol-., 

Test Species: Pimephales promelas 

WQ Ranges: T (°C) = 25 ± 1; DO (mg/L) = 4.0 to 8.4 (mg/L); pH = 6 to 9.0 

DO meter: Conductivity meter: J 
~------

Analysts: 'f.JL1 J;,.1, <.{ '-< !.-

Reviewed by: J(f& , < 

Date reviewed: 4/>f' r 3o If ... • mg/Las CaC03 
' I 

Sample Description: _______________________________ _ 

Comments: 
Ver.;Jon 1.1: Issued Sept, 19,201r-----------------------------..o, "'""'' ""'""'mo\;;;m'"'"r--



Client: 
Sample ID: 
Work Order#: 

/. (v/v) 

.. re·k 

32-d Chronic Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

StartDate&Time: i"'\C..< \"2-~lS e jl.jgO~ 
stop oate & Time: ij;r / ?f ( ~ pot;4 

Test Species: Pimepha/es pro as 

WO Ranges: T (°C) = 25 ± 1; DO (mg/L) = 4.0 to 8.4 (mg/L); pH= 6 to 9.0 

DO meter: pH meter: ___ > ____ _ Conductivity meter:~>~-----
.> 

V'1"1l 11.. 'D Analysts: 1::v -- nw 

uo Reviewed by: 
* mg/L as CaC03 Date reviewed: 

Sample Description: __ ~@-=•,,._~. i~,==114~· ~-=n~n~·~r=,,.l/~_-__,C~(,'"'"~~~·"-~'---"'!:-"a"',1Muylfl-Q',_,1 t"''"-,, ''-----------

Comments: 
Version1.1;1ssuedSept.19,201,-----------------------------,,,, .. ,~"'=o=v1r=oom=ec=•~ 



Client: 
Sample ID: 
Work Order#: 

32-d Chronic Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

StlrtDate&Time: f':1o,v- IL./!S @ lll%Ob, 
Stop Date & Time: ~( [1 ( 11 J'@ '7El) \.

Test Species: Pim pha/es promelas 

'/ l'V /\/) (-jZ·\)i-=-------.-------~---,..----,---___, 
1,e, Concentration 

100 

Concentration 

Initials 

Concentration 

Initials 

Concentration 

Initials 

WQ Ranges: T (°C) = 25 ± 1; DO (mg/L) = 4.0 to 8.4 (mg/L); pH= 6 to 9.0 

DO meter: 

Hardness• 

• mg/Las CaC03 

Conductivity meter: J -------
Analysts: 

Reviewed by:_+--~--1',_,....
Date reviewed: 7f rr· -:?:,.,;:,f/4~ 

--'-"---=--J1'-'---

Sample Description: _______________________________ _ 

Comments: 
Version1.1;!ssuec!Sept.19,201,.---------------------------~.,=,~, =,,=,mo=m•=O<-



32-d Fathead Minnow Toxicity Test 
Daily Survival 

Client: ~1:~.e=&\:~·c__ ________ _ Start Date & Time: Mc.r \U{)@ l'f?oi.. 
Stop Date & Time: ~r{J j I\'() {?-GO~ 

Test Species: lfJi ephales prome/as 
Sample ID: S"e.e. \id 0 1,.J 
Work Order#: JSll(Qi 15lY't

1 
l 5l8'j 

Ref A-

Cone. 

I· (Viv') 

[o\11.t>v i 

G\tl. .·PIZ'. I 

CM f11cz. 

l:'J FfZ-c.P I 

(".=\7...-iJfi" I 

Tech Initials 

Comments: 

Rep 1 2 

E E 

A IS i'? 
B 15 1'-I 
c 117 i-S 
D IS l7 
A It; 111. 

B 19 ts 
c lt.7 IS 
D it; 15 
A 1$ I? 
B 17 I <;; 

c IS 13 
D Ir; (S 

A Is rv 
B Ii; t<; 

c It; (~ 
D it; ('{ 

A It;; •!.\ 
B IS l'( 

c It; lL\ 
D It; ti{ 
A 

B 
c 
D 

A 
B 
c 
D 

A 

B 
c 
D 

:JW (¥ 
-E- egg, H=Hatch 

1311 dea.d 12c;~~ 

Day of Test - No. of Survivors 

3 4 5 6 7 Comments 

E H E H E H E H E H 

llf I '"< II 0 IS IS iS 
-;i.. ~ . .,, 1-z... -0 IS° jS i9 ., 
l<t I s Io:> D IS 1C !'? 
1S 0 I i• 0 1S .~ IS 
t'i "' l I• e I( i.f ll:J 
1$ 0 '.3 !1- j) {5 ;-:!" 11 
l.{ b ; t '2- D I "I I<{ II\" 
·t-- !? 0 1<; 0 : 5- (!: it? 
1-i 3 7-- 13 n tr .r {'] 

I 11.f D iS 0 tS ! 15 IC? 
g- "1' 'I- tJ. () 1S 1..r IS 
I ,;:, s "],- l~ 1) \5 1.r llJ 
y It I il.f 0 (J 

1. IS 1"7 
i'Z- ~ f; ro 0 IS I l '1 ill-
t '5 a "t 11 0 lY I N 12 
5 to i l'f 0 I~ I n. 12 
'( z ~· \'!- ~. 15 I I..( 15 
t 1-- J 41 ll {) t<\ I 1 'f IL\-
p ... "J '>,!; .... t 0 I<.\. I l'f l't 
tS 0 lo 'S 0 l.S ' 1-< 1c; I 

~1'- ~ .... I.tit,; Y-CV aw 
Start with 30 eggs/rep; cull to 15 on Day 2 

replt.i.c«f u-t1 d"'Y Z.1J:,,- 9 ±tifuf of IS: f.er"Cf· 

D t . d Humus Env~nmenta! a e rev1ewe : · ..,,., i;,, 1 ! -
I 



Client: 
Sample ID: 
Work Order#: 

Concentration 

"Iv (\JfV) Rep 8 

A I'? 

B IG 
COl\itDl c IG 

D 113 
A IS 

Gt\- fR.l B l:A 
c ri 
D lt} 

A \G 
B r0 

eM - IV\C "2. c 1"9 
D IG 
A l~ 

Flt- Cf' l B It\-
c II 
D 12 
A ICJ 
B Jlt 

f'R-UfR l c IL\ 
D 113 
A 

B 

c 
D 
A 

B 

c 
D 

A 

B 

c 
D 

Tech Initials \JW 

32-d Fathead Minnow Toxicity Test 
Daily Survival 

9 
/ 

I:') 

10 
F" 
I' 
1~ 

I 
/'(_., 
iv 
15 
"!~'{ 
Ii./ 
i'-f 
1'3 
llf 
q 
'1,.-,--
I :5, 

i ~·· ,,, 
/\I/ 

A:> 

Start Date & Time: Mtvr I 1.-{ I S G 'l'i ~e 111 
Stop Date & Time: (tprt? II> @ { ?>oot.-t 

Test Species: Pimephales promelas 

Day of Test - No. of Survivors 
Comments 

10 11 12 13 14 

lJ IS Li !'7 /S. 
i{ ts ,~ ~s 16 
ii:; t~ I~ 15 JS 
1S 15 l t:.. IS 1< 
Iv /0 ( '{, $?"' 
I I 1{ 1 l\ ii 

p .. .- t-z.., 11" 12 11" 
10 /.., r .., s 
11 I l I iD ID tO 

1'1 l'f 1-t H 11..{ 
"'IV'1 11./ ( l( i't lcf 

I '1. 1-t I '-I \I.I- )1,1' 

l'b n ... 11 ii 11 
I~ l'"f 1~ l't 1'1 
y (, {,,, 

"' 
f. 

IV Iv. iv j'Z.- I z, 
lS i .> l'"f ii.\- 11..j 

' 1'1 j~ l t.i. ·· 1'?7 13 
. f~ fV !O !O I. V 

l"f lt.f \i,i; ···11 i 1/ 
·~-- ".,., .. -·· -

..... ... -· 

I 

I 

l"-1k- jl.;'.J v 'f-:1'""" ~.\) .J.; -1-7'"' 
All eggs hatched, unless otherwise noted 

. 

Comments: 

Reviewed by: Date reviewed: ~· 3o /fr 
I 

Nautilus Environmental 
Generated: Sept. 19, 2014 



Client: 
Sample ID: 
Work Order#: 

Concentration 

Rep 15 

A rs 
eoo1-roL B IS 

c IS 
D IS 
A I 
B ' f 

GI-\ - f'~l-WS c i ~ 
D i; 
A 10 
B 14-

CM-MC2 c ii.\-
D i4-
A I 
B i 

FR - Ci> l c b 
D 12 
A tl.i. 
B i~ 

f'P.. - Ut\2. t. c 10 
D 10 
A 

B 

c 
D 

A 
B 

c 
D 

A 

B 

c 
D 

Tech Initials :J1.:i 

Comments: 

Reviewed by: 

Generated: Sept. 19, 2014 

16 

1..,-,, 
I -5 ,,.,, 
J' 
I\ 
17-

::> 
/Q 
!'I 
"f 
N 

I/ 
I ·t, 

fo 

IL 
I'( 
I] 

/0 

" "--' 

32-d Fathead Mirmow Toxicity Test 
Daily Survival 

Oay of Test - No. of Survivors 

17 18 19 20 21 

17 iC? IS iS 15 
IS IS 1'7 19 Ii.\-
IS tCJ 15 IS tS 
I<.... IS [ '7 II? \'5 
-»- 't 'b q 'b 
I I I( f I II II 
11. 12- 11- tL 12. 
< CJ . Cj s s 

;O ID 10 y 9 
('-/ fa j:b I? \3 

l'f 14- l't H i't 
t'1 14 IL/- ILt 14-
II ll II II ll 
r3 1:i. t:? fb 13 
lio lo G {,, f, 

•v 12 12-- 12 12 
I <I 1u 14 l'.? 13 
13 f? ]'.?, I~ l3 
1 ':J 10 {O lO iO 

Cf q '1 Li 9 

I 
! 

I 
I 

Comments 

A..... f'>.- Jil\l :),~ -:'J,;J J1JV 

Date reviewed: __ rq'--'+)Vf'"'-'----'/;;o-+/-·( .!>_/ __ 

Nautilus i;:nvironrnental 



te 

Client: 
Sample ID: 

32-d Fathead Minnow Toxicity Test 
Daily Survival 

Work Order#: i 51 &!?, ISi ~, 1$/ &&I 

Start Date & Time: /VI tU [2.-/ I~ l~f)o iii 
Stop Date & Time: @i [$II [@ 2s;iot~ 

Test Species: P1mephaies promeias 

Concentration Day of Test - No. of Stlrvivors 
Comments 

'f- (Viv) Rep 22 23 24 2.5 26 27 28 , 

A ii? ll"l, 1') i>; '{~ ft; . IS' 

CO!'rtROL B ill- I' 
Ii . 

d ry lif II.I- 1L1 .... 
c 117 ,~ , ,7. IS IS IS tS 
D 113 17 i5 I :t' ··~ 

1c::; (( 
A B ,p O' f 

"' '! ,'?' 

B II iO JD ,0 iv 10 {C'.1 

Gt\-fR\-WS c 12- 17/ IZc I~ . lV i'2- { ;z...-
D !j ~ i, .;- s i...; ...(' 

A Cf OJ <j q q 9 q 
B I~ 13 ,-1 I '( l I~ 11 

C\111- !11\C'L c 14 iLf 1'f ?'r ji.f 14- w 
D , 14 I if d tlf 14 14- ,,_;, 

A ii I II ti ii ii ;l 
B 13 (3 13 11 11 13 /.l 

fl?- - Ct' l. c b it' lo 1-. t. fo /,, 

D 11.. I?,. •L I Z.. t "/; 12 I '21 
A 13 1< (? ,3 IJ \?> Jj 
B 13 r':? 13 i:J IJ. F3 ,~, 

fR-UfRl c 10 LO 10 /0 '" ID tt> 
D q !,).. 0 Rr ~ i y 

A I 
B 
c 
D 

A 

B 
c 
D 

A 

B 
c 
D 

Tech Initials ;:iw .~ .c:> \U;jv lt-J t.. \J!fJ f. :5 L,, 

Comments: 

Reviewed by: 

N<iutilus Environmentai 
Generated: Sept. 19, 2014 



Client: 
Sample ID: 
Work Order#: 

Concentration 

·;. (litv) Rep 29 30 

A I ( / 

Covtt ro I 
.~ 

B •'1 1'1 
c IS ,, 

·> 
D IS (-, 

A t !'" 
Eitk f \ti -iJ'> B i-0 p 

c 17- p 

D ~ ;:; 
A 'l ') 

O'\-MCZ. B i] .1 
c 14 1 'f 
D l t..j I•{ 

A II /f 

t=(<.-c..fl B I J ,) 

c i-i (, 
D ,-i,, n 
A 11 11 

fl\.Vft<.\ B u /? 
c lt> /" 
D v.. r 
A 
B 
c 
D 

A 
B 

c 
D 

A 
B 

c 
D 

Tech Initials \'-1L. Ah 

Comments: 

Reviewed by: 

Generated: Sept 19, 2014 

32-d Fathead Minnow Toxicity Test 
Daily Survival 

Day of Test - No. of Survivors 

31 32 33 34 35 

,,-;- IS 
l'-f N 
...s ( s , .. ( ( S" 
(;; ';? 

Io I I 0 

to IV 
1, s 

tJ. {"'>, 

•3 ~z.. 

I 'f 14 
f'f -i_; . 
11 t 
1 'J i ,_,p 

"' b 
12- \ i, , ..,, l) 
.~ ~l1 
JO 10 ..,, 

!!' '6 

/!I.- \l~V 

Comments 

Date reviewed: --'-fh.!.J· ._i\/'f_• 3':>_+/-'-1_..\,,. __ _ 
r 

Nautilus Environmental 



~(,{> J> 

Cone. 

·t· (11t v) 

Covitr-D I 

('lfCf'~I 

CiV/ Mc2. 

fK- c.p i 

FIQ-upf--1 

Tech Initials 

Comments: 

Rep 1 

E 

A 3D 
B 3() 

,e 
p' 
A 30 
B '30 
9' 
0" 

A 3D 
B 30 
fl{ 

J!f 
A 30 
B ?:D 
a-
11' 

A ~ 
B w 
~ 

.JO 
A 

B 
c 
D 

A 
B 
c 
D 

A 
B 
c 
D 

~w " 

32-d Fathead Minnow Toxicity Test 
Daily Survival 

Day of Test - No. of Survivors 

2 3 4 5 6 7 

E E H E H E H E H E 

1-'I. 
t.-tt 

1,o 

·iv 

1" 
~ 

',o 

~c 

~o / 
~o ( 

,-' 

llrJl.. ~ 

Comments 

H 

E= egg, H=Hatch Start with 30 eggs/rep; cull to 15 on Day 2 

D t 
. d !Na. utilus Envir{meruai-

a e rev1ewe : ffjY£' ~ 1.:i, 
I 



Client: 

Sample ID: 

Fathead Minnow Toxicity Test Data Sheet 
Dry Weight Data 

Start Date & Time: M/1( [2-/IS (J \1-H'Dli 

Work Order No.: JS l g-o s " I \xL/ [5 l 
Termination Date & Time: ft~r 13/ 17 @ f2eJui,., 

Al"'! 1-'an 
Sample~D Rep Pan No. No. alive Initials weight Pan + organism (mg) No. weighed Initials 
-; [vlv C1rf~'\ Im-' 

Co(ltrol A 1 15 j.lj'l- "\&...~ I· -4 1'0. d ::J .. o I i5 rJ'f 
B '2.. I!.{ q9'1-1lt 1125, 10 /Lf \ 
c s l c;, l\.1"t-s1 li3'1,q~ 15 
D '-/ \S: '\i!O·i'1 //' ... ' / l! -OJtt>./ rs 

C4 1-l-fl2-l- vJS A s g I "\'\\)-Ii\ 1140' 05' 8 
B b r-i 11 '\lt1 ... ~ 1142.11 to I 

' U4G:TO 11 I c 1 iv '11-t+·tl 
~ _\ '1.%-'li l/Ofi " 2 &:""" I 

D I "' 't,) ..) I 
CM- MC1- A tj q qas-1~ 111ts,qo '1 I 

B /0 l z,. 'l.6S·lll //I.lo ·2J, tZ... i 
.I ,- '' I ./ I 

c ll 1 "I '1.ll~T\ II 55 i1... 14 
D 1-v (~ 'l~-l8 1121 "'1.-.. v1 ~,i'... T I ?' ,J 

f\:-lf l A 17 ll l.\8'l.- :?r-1 //"'/ ,-'i 0:..f '· ::;i 1 I 

B iY l ~ ~\-~ /'(.;(no /, oc ,'756 13 
c 15 b ,so.Ori ii 13,52 6 
D i Ii l.Z.. '\8\-Sl 1148.50 12 

'F12-UFfl A 11- \ z, 'l'lb-bl I' . I r::7 L6. ·v ... 15 I 
B I'£- 13 '!B'Hic 114.3.68 13 

I~ lo ~i\:-0'1 1'4., /"1C" 10 I 
c t· 1 if/~).) I 
D -z.,o 6" 

\ 

'W ''l~8-1Lt 1/ l/Jo A1J \5, & 
A 

B 

c 
D 

Comments: 

Reviewed by: JC'L. Date Reviewed: A-pd ,_Jo/ 1;(" 

Generated: April 9, 2008 



Client: 1 ;;>i.,\c'... 

32-d Fathead Minnow Toxicity Test 
Test Termination 

Sample ID: Se{'.. l?elow 
Work Order #:_15_1~8'_0,_1 ~1-S-~1~8'~'-1+, _l S°_l_tj-+------

f'tle,y t-ilt~ @J !t.l~Olil 
Start Date & Time: _.:f~&!>Y:l'b~\~,:tl::tlX-~~~·";__ __ 
Stop Date & Time: 4-P- r I~ In:::@ IM:> o i"". 

Test Species: -'R-'i"-h-'-ep"-h __ a __ te_s_,p-'-~-'-om-'-'-e/-'-a-'-s __ 

Replicate# !).._ 

Length 
Fish# (mm) 

1 lK--o 
2 1g-• .., 
3 [;,;.5 
4 u-.S 
5 ("! ,O 

6 l ::J..o 
7 ~-"' 
8 ('1 "' 
9 l(,, D 

10 /Ci,::; 
11 ! c-,.:i 

12 (t-.o 
13 lg._> 
14 IC.o 
15 ['j,o 

Initials \£,11V 

Replicate# c 
Length 

Fish# (mm) 

1 Vo-0 

2 '2-t <<I 

3 \ {-..o 
4 l°t.P 
5 U>-5 
6 'U,O 

7 is.-0 
8 ll/.P 
9 t>-S 

10 lb-" 
11 i :'.}..A 
12 l(,,~<l 

13 \q. 0 
14 t '.l--0 
15 n-v 

Initials '1-1 \. 

Concentration:----1.C_,n"'·!Jcc-tY-o"-"-_\ ___ _ 

Normal/ 
Abnormal 

N 

\J 
lL-j '-' 

Norma II 
Abnormal 

N 

1: 

i: 
,J· 

'<·1" 

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 

Comments: 

Reviewed by: J~ 
------------~ 

Generated Oct 7, 2014 

Replicate# "' Length Normal/ 
Fish# (mm) Abnormal 

1 l~-0 µ 

2 11?'-a 
3 lr-o 
4 i:z._ " 
5 ! '1...f 
6 18'-o 
7 1'~.a 

8 2-0_., I 
! 

9 /lo. 0 I 
10 iii- -0 I' ii 

11 I '.f -"' :1 

12 '"2-0.. 0 I 
I 

13 20 ·» 

14 l8-- 0 
I) 

'C 

15 
Initials \<.ti<- \<-,71./ 

Replicate# D 
Length Normal/ 

Fish# (mm) Abnormal 

1 PD-<:> tJ 
2 l "l. ,0 

3 l't-S 
4 lt:zl-0 
5 \ lJ l 0 

6 lf1,-0 

7 'U),O 

8 l.f.co 
9 i 'i' .,s 

10 7A,.O 

11 l'l.o 
12 Ir-"' 
13 f'.}~o 

14 \~a I 

15 l& .. o -.!.) 

Initials \l-'5 i ...... rt Zf" 

Date reviewed: 

Nautilus Environmental 



Replicate# ,._ 
Length 

Fish# (mm) 

1 i'1.<1 

2 'bi,{) 
3 '1A <;l 

4 \g..o 
5 11-S 
6 7_,,) __ -0 

7 l,,!..o 

8 1.A~~» 

9 

10 
11 
12 
13 
14 
15 

Initials 1D'.JV 

Replicate# c 
Length 

Fish# (mm) 

1 lfi? 
2 1q~s' 
3 ,g--, 0 

4 I ::f<;:i 
5 'f-0·-t? 

6 l~·O 
7 /q,.o 
8 "li> .Q 

9 ';: .. fJ ._") 

10 7 1.,.'0 

11 V·" 
12 U'J.J 
13 
14 
15 

Initials Jc:::f 1--

32-d Fathead Minnow Toxicity Test 
Test Termination 

{Vl.i>.r ru 1 S @ l't~D h 
Start Date & Time: 1€1¢ 1 (.fl S: 1<7'-' 

Stop Date & Time: ~) r l?:i /1 S ~ I 2-Dct... 
Test Species: Pi ephales prome/as 

Concentration: l 0 0 
~~"-"-~~~~~ 

Norma ii 
Abnormal 

µ 
i 

I 
,j\) 

ll::1 ;./ 

Normal/ 
Abnormal 

I 
,/ 

Ii 
ii 
ii 
Ir 

J 

\"'1 ._, 

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 

Comments: 

Replicate# I'S 
Length Normal/ 

Fish# (mm) Abnormal 

1 ii ,-o fJ 
2 fltJ~~) 

3 PIJ~::> 

4 ]'9.o 

5 l '1 .o 

6 1-0<l 
7 u"L-<> 
8 lb·-o 
9 f""LJ:J ,;;;, 

10 t:z__-"' ~ 

11 
12 
13 
14 
15 

Initials ~Cl<-- lLOV 

Replicate# D 
Length Normal/ 

Fish# (mm) Abnormal 

1 v7---V ~ 

2 1,..Z_....<'J> 

3 J,'{ .:-o 
4 'W~0 

5 7./( ',') 

6 
7 

8 

9 

10 
11 
12 
13 
14 
15 

Initials ~;5v µJ 

Reviewed by: JC~ 
~~~~~~~~~~~~~-

Date reviewed: ~. 30 / 1 J_., 

I 
Generated Oct. 7, 2014 Nautilus Environmental 



Client: 1' .e l t::. 

32-d Fathead Minnow Toxicity Test 
Test Termination 

Sample ID: -t:_~N1~--M~C~' <.---C-r-~u.,.1)..------

Work Order#: 1¢1 W, I }I f'1
1 

(')i &-4 

StartDate&Time: M(l-Ylt/IS@ l'f~Db 
Stop Date & Time: fr.¥ r t:U1S"@ 12.mh 

Test Species: Pimephales promelas 

Replicate# (\..-

Length 
Fish# (mm) 

1 1...-:z,_,0 

2 ],7l.. CJ 

3 1'>(),0 

4 'j,Q,_? 

5 l'i-o 
6 ..,,, 1-.. •. :<t;o 

7 1..-&.;) 
8 -z,\.•O 

9 1..-0~0 

10 
11 
12 
13 
14 
15 

Initials ~Jl-

Replicate# c. 
Length 

Fish# (mm) 
. 1 "U!-0 

2 1fev-;:, 
3 'Z,0$> 
4 U,P 
5 /qvo 
6 !~-"" 
7 Z,0.o 

8 \'-l,o 
9 w-o 

10 7.P-o 
11 l4 0 

12 1..o..!O 
13 lic>-r 
14 (ltvO 
15 

Initials \~<... 

Generated Oct 7, 2014 

Concentration:_~/ O~V~----

Normal/ 
Abnormal 

yJ 

. 

~-:11/ 

Normal/ 
Abnormal 

v 

I 
II 
i 
I 

" I 
~ 

'<! 

t00 

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 

Comments: 

Replicate# I? 
Length Normal/ 

Fish# (mm) Abnormal 

1 -vi -0 rtJ 
2 &le-.:> 
3 1'1.5 
4 2.t "O 

5 '"2..t.!)c.~ 

6 78'o 
7 U-V 
8 t~o 
9 2.0 .. 0 

10 1+--0 
11 1b.o !1 

12 t.b~J J 
13 
14 
15 

Initials 10 ..__. \l-1 \.. 

Replicate# i) 
Length Normal/ 

Fish# (mm) Abnormal 

1 {j ..r.; lJ 
2 ·-z,v.t:J ' 

3 !1~<:> 

4 /Cl{' 
5 I~-> 
6 l~vf 

7 I LI _ { 

8 i"f, ~ 
9 l 'l "' 

10 •Z).o 

11 'W:>·O 

12 f(-0 

13 \ :f .o ,J) 

14 
15 

Initials 't?f'- \lPV 

Date reviewed: f/vr' S> 11 ~ 
I 

Nautilus Environmental 



32-d Fathead Minnow Toxicity Test 
Test Termination 

Client: I e t.K· 
~=--=-_,----,,------,--"-7----

S amp I e ID: f IZ-CP\ (C"'pl~) 
Start Date & Time: Mow /z,/ IS 
Stop Date & Time: , r ·? • ~ I "l.o-'Jh 

Test Species: Pimephales promelas Work Order#: \ 51.1$9, I Si /(ll . I 5 i Yi 
. ' ' 

Replicate# rr 
Length 

Fish# (mm) 

1 i=/--0 
2 --v.o 
3 -iv .. {' 
4 l"T«o 
5 0">.S: 

6 \ ~'" 
7 1q,o 
8 n·.-::i 
9 l (:,. 0 

10 '2.1.-? 

11 '/..,..{)./) 

12 

13 

14 

15 
Initials iC.1 L-

Replicate# (1 

Length 
Fish# (mm) 

1 {1. /'() 
2 14\,0 

3 "-~-"' 
4 '(./l..O 

5 'Vt.·"' 

6 -w·O 
7 

8 
9 

10 

11 

12 

13 

14 

15 

Initials \CjL. 

Concentration:_~[,._O~U ____ _ 

Normal/ 
Abnormal 

Iv 

ii 

I' 
··~ 

\1-'ifV 

Normal/ 
Abnormal 

!J 

. I 

ic:r\.--

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 

Comments: 

Reviewed by: ___ ~d~U1A-_· ______ _ 

Generated Oct. 7, 2014 

Replicate# rz. 
Length Normal/ 

Fish# (mm) Abnormal 

1 ? .. .o .. ,:, ,_) 

2 18-0 
3 l&.o 
4 1..0-o 
5 '1-o 
6 1A·"" ' 
7 tS: .. ::J Spt"'..e, 
8 11 cO .;,:> 
9 1 (1J< 0 

10 Vi«• 

11 ltf,o 
12 I~-"' 
13 ( f-.- .::> 

14 

15 
Initials y:..Jv t4i!-:f (/' 

Replicate# 11 
Length Normal/ 

Fish# (mm) Abnormal 

1 f1.S tJ 
2 71f,? 
3 z,.:;;. "" 
4 7.J;;, 0 I 
5 jr,, ,-() 

6 'UcO .I 
7 _,..f~«o ,1 

I 

8 °'"Ir._ 0 I 
9 re; ,o I 

10 I f?.O 
11 'Z-{i:J 
12 l(o,o '-~ 

13 

14 

15 
Initials Y:.J't- I:: ji.I 

Date reviewed: Atv1 • .!>•> / / l/ 

Nautilus Environmental 



32-d Fathead Minnow Toxicity Test 
Test Termination 

Client: -'f-+-<-e,...r~l?~~--~--~---
Sample ID: fK'-llE.f!'.:/ (b{vttL 
Work Order#: lsii\O~ lSt~Af I S-1~ 

Replicate# q 
Length 

Fish# (mm) 

1 1,( "° 
2 //0-o 
3 (r,.,, 0 

4 f<;;.o 
5 1A•'° 
6 1.A..o 
7 V(J.? 

8 'Ul ._::, 
9 l~:J 

10 \~·'.) 
11 7.A.1.0 

12 l't-S' 
13 it~o 
14 

15 
Initials '1£-'.l '-

Replicate# n 

Length 
Fish# (mm) 

1 rz.. .. ·:: 
2 !°/ ,O 

3 0,/'0~0 

4 -vl--0 
5 '1 A.0 

6 <"/ ; "o 
7 ·-Z,O. 'J 

8 l~o 
9 'l..{>·O 

10 Uvo 
11 
12 
13 
14 
15 

Initials 'f,.:J'-

Concentration: _ _,/~l:>~D~----

Normal/ 
Abnqrmal 

IV 

I 

i 
1, 

' 
I 
! 

ll\I'-' 

Normal/ 
Abnormal 

'-I 

! 

\15V 

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 

Comments: 

Reviewed by: ,jOt,L 
------------~ 

Generated Oct 7, 2014 

Replicate # ·8 
Length Normal/ 

Fish# (mm) Abnormal 

1 l S.o '-!Ji) 

2 \tf,.o l 
3 P-<~ 
4 l~..-o 

5 -<-1./,J 

6 /fc? 
7 7, 1. .. 'J 
8 If<--? 
9 -,..o • .:; i 

I 

10 \ ~-<> !I 

11 "L-{)-0 
', 

I 

12 7N4 .:J i,1 

13 111.o " 14 
15 

Initials \L-JL.- /l- iJ \,, 

Replicate# J) 
' 

Length Normal/ 
Fish# (mm) Abnormal 

1 z..1 .. ·o j.:J 

2 "Li( ~ 0 

3 ·?,;z, .. '" 
4 z-?,o 
5 ')_,a .o I 

U>.o 
I 

6 
7 :zA•O 

I 
" ' 8 i,o.-o 

9 (~,. 

10 
11 
12 
13 
14 
15 

Initials l'-(Jv 1l::T!.-

Date reviewed: fh....<. ~ /' 1< 
' I 

Nautilus Environmental 



Report Date: 12 Jun-1510:31 (p 1 of 1) CETIS Summary Report 
Test Code: 15180,15184,151113-4667-3290 

Fathead Minnow 32-d Survival and Growth Test Nautilus Environmental 

Batch ID: 17-1868-4686 Test Type: Survival-Development-Growth Analyst: Karen Lee 

Start Date: 12 Mar-15 14:30 Protocol: ASTM E1241-05 (2013) Diluent: 

Ending Date: 13 Apr-15 12:00 Species: Pimephales promelas Brine: 

Duration: 31d 22h Source: Aquatic Biosystems, CO Age: <24h 

Sample Code Sample ID 

Control 15-3817-2510 

FR_UFR1 03-2028-1256 

GH_FR1 21-3664-3662 

CM_MC2 17-8817-4739 

FR_FRCP1 14-3483-9304 

Sample Code Material Type 

Control Water Sample 

FR_UFR1 Water Sample 
GH_FR1 Water Sample 

CM_MC2 Water Sample 

FR_FRCP1 Water Sample 

Hatched Rate Summary 

Sample Code Count 
Control 
FR_UFR1 

GH_FR1 

CM_MC2 

FR_FRCP1 

Hatched Rate Detail 

Sample Code 

Control 

FR_UFR1 

GH_FR1 

CM_MC2 

FR_FRCP1 

Hatched Rate Binomials 

Sample Code 
Control 

FR_UFR1 

GH_FR1 

CM_MC2 

FR_FRCP1 

4 

4 

4 

4 

4 

Rep 1 

1 

Rep 1 

15/15 

15/15 

15/15 

15/15 

15/15 

Sample Date Receive Date Sample Age Client Name 

12 Mar-15 12 Mar-15 14h Teck Coal 

11 Mar-1510:42 12 Mar-1512:45 28h (8 'C) 

09 Mar-1510:05 11 Mar-1510:10 76h (9.4 'C) 

10 Mar-1511:30 12 Mar-1510:00 51h (7.1 'C) 

11 Mar-1511:36 12 Mar-1512:45 27h (7.1 'C) Teck Goa! 

Sample Source 

Teck Coal 
Teck Coal 

Teck Coal 

Teck Coal 
Teck Coal 

Mean 
1 

0.9667 

0.9833 

0.9667 

Rep 2 

1 

0.9333 

1 

Rep 2 

15/15 

14/15 

15/15 

15/15 

15/15 

95°/o LCL 

1 

0.9054 

0.9303 

0.9054 

Rep3 

1 

0.9333 

0.9333 

0.9333 

Rep 3 

15/15 

14/15 

14/15 

15/15 

14/15 

95% UCL 

1 

Rep4 

0.9333 

Rep4 

15/15 

15/15 

15/15 

15/15 

14/15 

Station Location 

Control 
FR_UFR1-WS-201503111042 

GH_FR1 _ WS_2015-03-02_N 

CM_MC2_MON_WS_20150303_ 

FR_FRCP1-WS-201503111136 

Min Max Std Err 

1 1 0 

0.9333 1 0.01925 

0.9333 0.01667 

1 0 

0.9333 0.01925 

Latitude 

Std Dev 

0 

0.03849 

0.03333 

0 
0.03849 

Project 

Longitude 

CV% %Effect 

Q.QO/o 0.0% 

3.98% 3.33% 

3.39°/o 1.67% 

o.0°1o 0.0% 

3.98°/o 3.33°/o 

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



CETIS Analytical Report Report Date: 

Test Code: 

12 Jun-15 10:28 (p 1 of 2) 

15180,15184,151113-4667-3290 

Fathead Minnow 32-d Survival and Growth Test Nautilus Environmental 

Analysis ID: 11-3772-1241 Endpoint: Hatched Rate CETIS Version: CETISv1.8.7 

Analyzed: 12 Jun-1510:27 

Batch ID: 17-1868-4686 

Start Date: 12 Mar-15 14:30 

Ending Date: 13 Apr-15 12:00 

Duration: 31d 22h 

Sample Code Sample ID 

Control 15-3817-2510 

FR_UFR1 03-2028-1256 

GH_FR1 21-3664-3662 

CM_MC2 17-8817-4739 

FR_FRCP1 14-3483-9304 

Sample Code Material Type 

Control Water Sample 

FR_UFR1 Water Sample 

GH_FR1 Water Sample 

CM_MC2 Water Sample 

FR_FRCP1 Water Sample 

Data Transform Zeta 
Angular {Corrected) NA 

Equal Variance t Two-Sample Test 

Sample Code vs Sample Code 

Control FR_UFR1 

ANOVA Table 

Source 

Between 

Error 
Total 

Distributional Tests 

Attribute 

GH_FR1 

CM_MC2 

FR_FRCP1 

Sum Squares 

0.01734401 

0.04769601 

0.06504002 

Test 

Analysis: Parametric-Two Sample Official Results: Yes 

Test Type: Survival-Development-Growth 

Protocol: ASTM E1241-05 (2013) 

Analyst: Karen Lee 

Diluent: 

Species: Plmephales prome!as Brine: 

Source: Aquatic Biosystems, CO Age: <24h 

Sample Date Receive Date Sample Age Client Name 

12 Mar-15 12 Mar-15 14h Teck Coal 

11 Mar-1510:42 12 Mar-15 12:45 28h (8 'C) 

09 Mar-1510:05 11 Mar-1510:10 76h (9.4 'C) 

10 Mar-1511:30 12 Mar-1510:00 51h (7.1 'C) 

11 Mar-1511:36 12 Mar-1512:45 27h (7.1 'C) Teck Coal 

Sample Source 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Alt Hyp Trials 

C>T NA 

Test Stat Critical 

1.732 1.943 

1 1.943 

0 1.943 

1.732 1.943 

Mean Square 

0.004336001 

0.003179734 

Test Stat 

Seed 

NA 

MSD 

0.074 

0.064 

0.074 

OF 

4 

15 

19 

Critical 

Station Location 
Contra! 

FR_UFR1-WS-201503111042 

GH_FR1_ WS_2015-03-02_N 

CM_MC2_MON_ WS_20150303_ 

FR_FRCP1-WS-201503111136 

Latitude 

PMSD Test Result 

4.08°/o 

OF P-Value P-Type Oecision(a:5°/o) 

6 0.0670 CDF Non-Significant Effect 

6 0.1780 CDF Non-Significant Effect 

6 1.0000 CDF Non-Significant Effect 

6 0.0670 CDF Non-Significant Effect 

F Stat P-Value Decision(a:5o/o) 

1.364 0.2930 Non-Significant Effect 

P-Value Decision(a:1%) 

Variances Mod Levene Equality of Variance 5 4.893 0.0092 Unequal Variances 
Variances Levene Equality of Variance 21 4.893 <0.0001 Unequal Variances 
Distribution Shapiro-Wilk W Normality 0.888 0.866 0.0247 Normal Distribution 

Hatched Rate Summary 

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

Control 4 1 1 1 1 0 
FR_UFR1 4 0.9667 0.9054 1 0.9667 0.9333 0.01924 
GH_FR1 4 0.9833 0.9303 0.9333 0.01667 
CM_MC2 4 0 
FR_FRCP1 4 0.9667 0.9054 0.9667 0.9333 0.01924 

Angular (Corrected) Transformed Summary 

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

Control 4 1.441 1.441 1.442 1.441 1.441 1.441 0 
FR_UFR1 4 1.375 1.254 1.496 1.375 1.31 1.441 0.03802 
GH_FR1 4 1.408 1.304 1.513 1.441 1.31 1.441 0.03292 
CM_MC2 4 1.441 1.441 1.442 1.441 1.441 1.441 0 
FR_FRCP1 4 1.375 1.254 1.496 1.375 1.31 1.441 0.03802 

000-469-187-1 CETIS™ v1.8.7.16 Analyst: 

Project 

Longitude 

CV% %Effect 

0.0% O.Oo/o 

3.98% 3.33% 

3.39% 1.67% 

0.0% 0.0% 

3.98% 3.33% 

CV% %Effect 

0.0°/o 0.0% 

5.53% 4.57% 

4.68o/o 2.28% 

0.0% 0.0% 

5.53% 4.57% 

QA :1. 6l__ 
,r 1u 1te.. ll, I 1.r 



CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 11-3772-1241 Endpoint: Hatched Rate 
Analyzed: 12 Jun-15 10:27 Analysis: Parametric-Two Sample 

Hatched Rate Detail 

Sample Code 

Control 

FR_UFR1 

GH_FR1 

CM_MC2 

FR_FRCP1 

Rep 1 

Angular {Corrected) Transformed Detail 

Sample Code Rep 1 

Control 1.441 

FR_UFR1 1.441 

GH_FR1 1.441 

CM_MC2 1.441 

FR_FRCP1 1.441 

Hatched Rate Binomials 

Sample Code Rep 1 

Control 15115 

FR_UFR1 15/15 

GH_FR1 15/15 

CM_MC2 15115 

FR_FRCP1 15/15 

Graphics 

:: f ----~- ············E!3· .... E!'.J. 

,, 

Rep 2 Rep 3 Rep4 

1 1 

0.9333 0.9333 

0.9333 

0.9333 0.9333 

Rep 2 Rep 3 Rep4 

1.441 1.441 1.441 

1.31 1.31 1.441 

1.441 1.31 1.441 

1.441 1.441 1.441 

1.441 1.31 1.31 

Rep 2 Rep 3 Rep4 

15115 15115 15115 

14115 14115 15115 

15115 14115 15115 

15115 15115 15115 

15115 14115 14115 

• ............ f:i3,, .. 
..,, 

0-M 

!. ,, 
'' ,, 

·0-o> 

000-469-187 -1 CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

12 Jun-1510:28 (p 2 of 2) 
15180,15184,151113-4667-3290 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

• • • 

•• 

••• 

,, ,, 

Analyst: __ _ 



CETIS Analytical Report Report Date: 

Test Code: 

12 Jun-15 10:29 (p 1 of 2) 
15180,15184,151113-4667-3290 

Fathead Minnow 32-d Survival and Growth Test Nautilus Environmental 

Analysis ID: 18-8862-5685 

Analyzed: 12 Jun-1510:29 

Batch ID: 17-1868-4686 

Start Date: 12 Mar-15 14:30 

Ending Date: 13 Apr-1512:00 

Duration: 31d 22h 

Sample Code Sample ID 

FR_UFR1 03-2028-1256 

GH_FR1 21-3664-3662 

CM_MC2 17-8817-4739 

FR_FRCP1 14-3483-9304 

Endpoint: Hatched Rate 
Analysis: Parametric-Two Sample 

Test Type: Survival-Development-Growth 

Protocol: ASTM E1241-05 (2013) 

Species: Pimephales prometas 

Source: Aquatic Biosystems, CO 

Sample Date Receive Date Sample Age 
11 Mar-1510:42 12 Mar-1512:45 28h (8 °C) 

09 Mar-1510:05 11 Mar-1510:10 76h (9.4 °C) 

10 Mar-1511:30 12 Mar-1510:00 51h (7.1 "C) 

11 Mar-1511:36 12 Mar-1512:45 27h (7.1 °C) 

CETIS Version: CETISv1 .8.7 

Official Results: Yes 

Analyst: Karen Lee 

Diluent: 

Brine: 

Age: <24h 

Client Name Project 
Teck Coal 

Teck Coal 

Sample Code Material Type Sample Source Station Location Latitude Longitude 

FR_UFR1 Water Sample 

GH_FR1 Water Sample 

CM_MC2 Water Sample 

FR_FRCP1 Water Sample 

Data Transform Zeta 

Angular (Corrected) NA 

Unequal Variance t Two-Sample Test 

Sample Code vs Sample Code 

FR_UFR1 GH_FR1 

ANOVA Table 

CM_MC2 

FR_FRCP1 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Alt Hyp Trials 

C>T NA 

Test Stat Critical 

-0.6547 2.015 
-1.732 2.353 
0 1.943 

Source Sum Squares Mean Square 

Between 

Error 

Tota! 

Distributional Tests 

Attribute 

Variances 

Variances 

Distribution 

0.011924 

0.04769601 
0.003974668 

0.003974668 
0.05962002 

Test Test Stat 

Mod Levene Equality of Variance 3.667 
Levene Equality of variance 14.33 
Shapiro-Wilk W Normality 0.8797 

Hatched Rate Summary 

Sample Code Count Mean 95% LCL 

FR_UFR1 4 0.9667 0.9054 
GH_FR1 4 0.9833 0.9303 
CM_MC2 4 1 
FR_FRCP1 4 0.9667 0.9054 

Angular (Corrected) Transformed Summary 

Sample Code Count Mean 95°/o LCL 
FR_UFR1 4 1.375 1.254 
GH_FR1 4 1.408 1.304 
CM_MC2 4 1.441 1.441 
FR_FRCP1 4 1.375 1.254 

000-469-187-1 

FR_UFR1-WS-201503111042 

GH_FR1_WS_2015-03-02_N 

CM_MC2_MON_WS_20150303_ 

FR_FRCP1-WS-201503111136 

Seed PMSD Test Result 

NA 5.57%) 

MSD DF P-Value P-Type Decision(a:5%) 

0.101 5 0.7292 GDF Non-Significant Effect 

0.089 3 0.9092 CDF Non-Significant Effect 

0.105 6 0.5000 GDF Non-Significant Effect 

OF F Stat P-Value Decision(a:5°/o) 

3 1 0.4262 Non-Significant Effect 

12 

15 

Critical P-Value Decision( a: 1 o/o} 

5.953 0.0439 Equal Variances 

5.953 0.0003 Unequal Variances 

0.8408 0.0384 Normal Distribution 

95o/o UCL Median Min Max Std Err CV% %Effect 

1 0.9667 0.9333 0.01924 3.98% 0.0% 

1 0.9333 0.01667 3.39% -1.72%.1 

1 0 0.0°/o -3.45% 

0.9667 0.9333 0.01924 3.98°/o O.Oo/o 

95% UCL Median Min Max Std Err CV% %Effect 

1.496 1.375 1.31 1.441 0.03802 5.53% 0.0% 
1.513 1.441 1.31 1.441 0.03292 4.68°/c. -2.39°/o 
1.442 1.441 1.441 1.441 0 0.0%) -4.79o/o 
1.496 1.375 1.31 1.441 0.03802 5.53% o.0°1o 

CETJS™ v1.8.7.16 Analyst: __ _ 



CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 18-8862-5685 Endpoint: Hatched Rate 
Analyzed: 12 Jun-15 10:29 Analysis: Parametric-Two Sample 

Hatched Rate Detail 

Sample Code 

FR_UFR1 

GH_FR1 

CM_MC2 

FR_FRCP1 

Rep 1 

Angular (Corrected) Transformed Detail 

Sample Code 

FR_UFR1 

GH_FR1 

CM_MC2 

FR_FRCP1 

Hatched Rate Binomials 

Sample Code 

FR_UFR1 

GH_FR1 

CM_MC2 

FR_FRCP1 

Graphics 

::fB 
'·' ~ 

000-469-187-1 

Rep 1 

1.441 

1.441 

1.441 

1.441 

Rep 1 

15/15 

15/15 

15/15 

15/15 

""·"'' 

Rep 2 Rep 3 Rep4 

1.31 1.31 1.441 

1.441 1.31 1.441 

1.441 1.441 1.441 

1.441 1.31 1.31 

Rep 2 Rep3 Rep4 

14/15 14/15 15/15 

15/15 14/15 15/15 

15/15 15/15 15/15 

15/15 14/15 14/15 

• .,, f 
o.oot-

.,, 

CETIS™ v1 .8.7.16 

Report Date: 

Test Code: 

12 Jun-1510:29 (p 2 of 2) 

15180,15184,151113-4667-3290 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

• • • • 

•• 

9 e e G 

Analyst: __ _ 



CETIS Analytical Report Report Date: 

Test Code: 

12 Jun-1510:28(p1 of 2) 
15180,15184,151113-4667-3290 

Fathead Minnow 32-d Survival and Growth Test Nautilus Environmental 

Analysis ID: 03-5502-7176 Endpoint: Post-Hatch Survival 
Analysis: Parametric-Two Sample 

CETIS Version: CETISv1 .8.7 

Analyzed: 12 Jun-15 10:28 

Batch ID: 17-1868-4686 

Start Date: 12 Mar-15 14:30 

Ending Date: 13 Apr-1512:00 

Duration: 31d 22h 

Sample Code Sample ID 

Control 15-3817-2510 

FR_UFR1 03-2028-1256 

GH_FR1 21-3664-3662 

CM_MC2 17-8817-4739 

FR_FRCP1 14-3483-9304 

Sample Code Material Type 

Control Water Sample 

FR_UFR1 Water Sample 

GH_FR1 Water Sample 

CM_MC2 Water Sample 

FR_FRCP1 Water Sample 

Data Transform Zeta 

Angular (Corrected) NA 

Equal Variance t Two-Sample Test 

Sample Code vs Sample Code 

Control FR_UFR1 

ANOVA Table 

Source 

Between 

Error 

Total 

Distributional Tests 

Attribute 

GH_FR1 
CM_MC2 

FR_FRCP1 

Sum Squares 

0.573702 

0.5675039 

1.141206 

Test 

Official Results: Yes 

Test Type: Survival-Development-Growth 

Protocol: ASTM E1241-05 (2013) 

Analyst: Karen Lee 

Diluent: 

Species: Pimepha!es promelas Brine: 

Source: Aquatic Biosystems, CO Age: <24h 

Sample Date Receive Date Sample Age Client Name 

12 Mar-15 12 Mar-15 14h Teck Coal 
11 Mar-15 10:42 12 Mar-15 12:45 28h (8 °C) 

09 Mar-1510:05 11 Mar-1510:10 76h (9.4 °C) 

10 Mar-1511:30 12 Mar-1510:00 51h (7.1 °C) 

11 Mar-1511:36 12 Mar-1512:45 27h (7.1 °C) Teck Coal 

Sample Source 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coa! 

Teck Coal 

Alt Hyp Trials 

C>T NA 

Test Stat Critical 

2.943 1.943 

4.165 1.943 

2.965 1.943 

3.229 1.943 

Mean Square 

0.1434255 

0.03783359 

Test Stat 

Seed 

NA 

MSD 

0.216 

0.240 
0.186 

0.227 

OF 

4 

15 

19 

Critical 

Station Location 

Control 

FR_UFR1-WS-201503111042 

GH_FR1_WS_2015-03-02_N 

CM_MC2_MON_WS_20150303_ 

FR_FRCP1-WS-201503111136 

Latitude 

PMSD Test Result 

13.0o/o 

OF P-Value P-Type Decision{a:5%) 

6 0.0129 CDF Significant Effect 

6 0.0030 CDF Significant Effect 

6 0.0126 CDF Significant Effect 

6 0.0090 CDF Significant Effect 

F Stat P-Value Decision(a:5°/o) 

3.791 0.0253 Significant Effect 

P-Value Oecision{a:1°/o) 
Variances Bartlett Equality of Variance 3.842 13.28 0.4278 Equal Variances 
Distribution Shapiro-Wilk W Normality 

Post-Hatch Survival Summary 

Sample Code Count Mean 

Control 4 0.9833 
FR_UFR1 4 0.7607 
GH_FR1 4 0.5976 
CM_MC2 4 0.8 
FR_FRCP1 4 0.7214 

Angular (Corrected) Transformed Summary 

Sample Code Count Mean 

Control 4 1.408 

FR_UFR1 4 1.081 
GH_FR1 

CM_MC2 

FR_FRCP1 

000-469-187-1 

4 
4 
4 

0.8932 

1.125 

1.031 

0.9538 

95°/o LCL 

0.9303 

0.4802 

0.2465 

0.5708 
0.3961 

95% LCL 

1.304 
0.7422 

0.5137 

0.8393 

0.6731 

0.866 0.4290 Normal Distribution 

95% UCL Median Min Max Std Err 

1 0.9333 0.01667 
0.7905 0.5333 0.9286 0.08816 

0.9488 0.6 0.3333 0.8571 0.1103 

0.8333 0.6 0.9333 0.07201 
0.7952 0.4286 0.8667 0.1022 

95% UCL Median Min Max Std Err 

1.513 1.441 1.31 1.441 0.03292 
1.419 1.102 0.8188 1.3 0.1064 
1.273 0.887 0.6155 1.183 0.1192 
1.411 1.152 0.8861 1.31 0.08976 
1.388 1.106 0.7137 1.197 0.1123 

CETIS™ v1.8.7.16 Analyst: 

Project 

Longitude 

CV% <Yo Effect 

3.39% 0.0% 

23.18°/o 22.64°/o 

36.93°/o 39.23o/o 
18.0% 18.64°/o 
28.34% 26.63°/o 

CVo/o o/oEffect 

4.68% 0.0% 

19.69% 23.27% 

26.7% 36.58% 
15.96% 20.13% 

21.8% 26.83°/o 

QA J(Jl_ 
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CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 03-5502-7176 
Analyzed: 12 Jun-15 10:28 

Endpoint: Post-Hatch Survival 

Analysis: Parametric-Two Sample 

Post-Hatch Survival Detail 

Sample Code 

Contra! 
FR_UFR1 

GH_FR1 

CM_MC2 

FR_FRCP1 

Rep 1 
1 

0.8667 

0.5333 

0.6 

0.7333 

Angular (Corrected) Transformed Detail 

Sample Code 

Control 

FR_UFR1 

GH_FR1 

CM_MC2 

FR_FRCP1 

Post-Hatch Survival Binomials 

Sample Code 

Control 

FR_UFR1 

GH_FR1 

CM_MC2 
FR_FRCP1 

Graphics 

Rep 1 

1.441 
1.197 

0.8188 

0.8861 
1.028 

Rep 1 

15/15 

13/15 
8/15 

9/15 
11/15 

Rep 2 

0.9333 

0.9286 

0.6667 
0.8 

0.8667 

Rep 2 
1.31 
1.3 

0.9553 
1.107 

1.197 

Rep2 

14/15 
13/14 

10/15 

12/15 
13/15 

Rep3 

1 
0.7143 

0.8571 

0.9333 

0.4286 

Rep 3 

1.441 
1.007 

1.183 

1.31 
0.7137 

Rep 3 
15/15 

10/14 

12/14 
14/15 

6/14 

Rep4 

1 
0.5333 

0.3333 
0.8667 

0.8571 

Rep4 
1.441 

0.8188 
0.6155 

1.197 

1.183 

Rep4 

15/15 
8/15 

5/15 

13/15 
12/14 

0.10 

O.lS 

0.10 

"1$ 

el .. ,. ,. 
~ ~ ,, 

Report Date: 
Test Code: 

12 Jun-1510:28 (p 2 of 2) 
15180,15184,151113-4667-3290 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

• 
• 

• 

•• , ......................................•.. ~ .. ··7''···········"······················· 

• • 

• • • 

000-469-187-1 CETIS'" v1.8.7.16 Analyst __ _ oA JC'-4. 
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CETIS Summary Report Report Date: 

Test Code: 

Fathead Minnow 32-d Survival and Growth Test 

11 May-1511:52(p1of2) 
15180,15184,151113-4667-3290 

Nautilus Environmental 

Batch ID: 17-1868-4686 

12 Mar-1514:30 

Test Type: Survival-Development-Growth 

Protocol: ASTM E1241-05 (2013) 

Species: Pimephales promelas 

Analyst: Karen Lee 

Start Date: Diluent: 

Ending Date: 13 Apr-15 12:00 Brine: 
Duration: 31d 22h Source: Aquatic Biosystems, CO Age: <24h 

Sample Code 

Control 

FR_UFR1 

GH_FR1 

CM_MC2 

FR_FRCP1 

Sample Code 

Control 

FR_UFR1 

GH_FR1 

CM_MC2 

FR_FRCP1 

Sample ID 

15-3817-2510 

03-2028-1256 

21-3664-3662 

17-8817-4739 

14-3483-9304 

Material Type 

Water Sample 

Water Sample 

Water Sample 

Water Sample 

Water Sample 

LengthMmm Summary 

Sample Code Count 

Control 

FR_UFR1 

GH_FR1 

CM_MC2 

FR_FRCP1 

4 
4 

4 

4 

4 

Mean Dry Biomass-mg Summary 

Sample Code 

Control 

FR_UFR1 

GH_FR1 

CM_MC2 

FR_FRCP1 

Count 

4 
4 
4 
4 
4 

Mean Dry Weight-mg Summary 

Sample Code 

Control 

FR_UFR1 

GH_FR1 

CM_MC2 

FR_FRCP1 

Survival Rate Summary 

Sample Code 

Control 

FR_UFR1 

GH_FR1 

CM_MC2 

FR_FRCP1 

000-469-187-1 

Count 

4 
4 
4 

4 

4 

Count 

4 

4 
4 
4 
4 

Sample Date Receive Date Sample Age Client Name 
12 Mar-15 12 Mar-15 14h Teck Coal 

11 Mar-1510:42 12 Mar-1512:45 28h (8 °C) 

09 Mar-1510:05 11 Mar-1510:10 76h (9.4 °C) 

10 Mar-1511:30 12 Mar-1510:00 51h (7.1 °C) 

11 Mar-1511:36 12 Mar-1512:45 27h (7.1 °C) Teck Coal 

Sample Source Station Location Latitude 
Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Mean 

18.36 

19.63 

20.39 

19.15 

19.22 

Mean 

10.91 

10.74 

10.23 

10.7 

10.68 

Mean 

11.1 

15.25 

18.85 

13.73 

16.16 

Mean 

0.9833 

0.7333 

0.5833 

0.8 

0.7 

Control 

FR_ UFR 1-WS-201503111042 

GH_FR1_ WS_2015-03-02_N 

CM_MC2_MON_ WS_20150303_ 

FR_FRCP1-WS-201503111136 

95°/o LCL 95°/o UCL Min 

17.91 18.82 18 

17.66 

18.74 

17.47 

17.15 

21.61 

22.04 

20.83 

21.3 

18.27 

19.38 

18.23 

18.38 

95o/o LCL 95o/o UCL Min 

9.895 11.92 10.18 

10.06 

8.382 

9.622 

8.724 

11.42 

12.08 

11.77 

12.63 

10.27 

8.767 

10.07 

8.897 

95°/o LCL 95% UCL Min 

9.832 12.38 10.18 
9.432 

10.45 

9.249 

9.632 

21.07 

27.24 

18.2 

22.69 

11.85 

14.38 

11.61 

13.51 

95o/o LCL 95% UCL Min 

0.9303 1 0.9333 

0.4735 

0.2666 

0.5708 

0.3702 

0.9932 

0.9001 

1 

0.5333 

0.3333 

0.6 
0.4 

Max 

18.68 

21 

21.8 

20.67 

21.17 

Max 

11.69 

11.19 

11.51 

11.63 

11. 71 

Max 

11.85 
19.68 

26.3 

17.86 

22.24 

Max 

1 
0.8667 

0.8 

0.9333 

0.8667 

Std Err 

0.1432 

0.6208 

0.5175 

0.5277 

0.6513 

Std Err 

0.318 

0.2134 

0.5805 

0.3376 

0.6143 

Std Err 

0.3999 
1.829 

2.638 

1.407 

2.051 

Std Err 

0.01667 

0.08165 

0.09954 

O.Q7201 

0.1036 

Std Dev 

0.2864 

1.242 

1.035 

1.055 

1.303 

Std Dev 

0.636 

0.4269 

1.161 

0.6752 

1.229 

Std Dev 

0.7998 
3.658 

5.276 

2.813 

4.102 

Std Dev 

0.03333 

0.1633 

0.1991 

0.144 

0.2073 

Project 

Longitude 

CVo/o 

1.56% 
6.32% 

5.08% 
5.51% 
6.78% 

CV0/o 
5.83% 
3.98% 

%Effect 

0.0%.> 
-6.92% 
-11.0So/o 
-4.3% 
-4.7% 

0/oEffect 

0.0% 
1.54°/o 

11.35% 6.21% 
6.31°/o 1.93o/o 

11.5°/o 2.09% 

CV0/o 
7.2°/o 
23.98% 

27.99°/o 
20.5% 
25.39o/o 

CV% 

3.39% 
22.27% 
34.13% 

18.0% 
29.61% 

%Effect 

0.0% 
-37.35o/o 
-69.73% 
-23.61% 

-45.52% 

%Effect 

O.Oo/o 
25.42% 
40.68% 

18.64% 
28.81% 

CET1S 7 M v1.8.7.16 Analyst __ _ 



CETIS Summary Report Report Date: 11 May-1511:52(p2of 2) 

Test Code: 15180,15184,151I13-4667-3290 

Fathead Minnow 32-d Survival and Growth Test Nautilus Environmental 

Length-mm Detail 

Sample Code Rep 1 Rep2 Rep3 Rep4 

Control 18.3 18.68 18 18.47 

FR_UFR1 18.96 18.27 20.3 21 

GH_FR1 20.44 19.95 19.38 21.8 

CM_MC2 20.67 18.96 18.75 18.23 

FR_FRCP1 18.64 18.38 21.17 18.71 

Mean Dry Biomass-mg Detail 

Sample Code Rep 1 Rep2 Rep3 Rep4 
Control 10.18 11.06 10.69 11.69 

FR_UFR1 10.99 10.27 11.19 10.5 

GH_FR1 9.963 10.68 11.51 8.767 

CM_MC2 10.72 10.38 11.63 10.07 

FR_FRCP1 10.97 11.71 8.897 11.14 

Mean Dry Weight-mg Detail 

Sample Code Rep 1 Rep2 Rep3 Rep4 

Control 10.18 11.85 10.69 11.69 

FR_UFR1 12.69 11.85 16.79 19.68 

GH_FR1 18.68 16.02 14.38 26.3 

CM_MC2 17.86 12.97 12.46 11.61 

FR_FRCP1 14.97 13.51 22.24 13.92 

Survival Rate Detail 

Sample Code Rep 1 Rep2 Rep3 Rep4 
Control 1 0.9333 1 1 

FR_UFR1 0.8667 0.8667 0.6667 0.5333 
GH_FR1 0.5333 0.6667 0.8 0.3333 

CM_MC2 0.6 0.8 0.9333 0.8667 

FR_FRCP1 0.7333 0.8667 0.4 0.8 

Survival Rate Binomials 

Sample Code Rep 1 Rep2 Rep3 Rep4 
Control 15/15 14/15 15/15 15/15 

FR_UFR1 13/15 13/15 10/15 8/15 

GH_FR1 8/15 10/15 12/15 5/15 

CM_MC2 9/15 12/15 14/15 13/15 

FR_FRCP1 11/15 13/15 6/15 12/15 

000-469-187-1 CETIS™ v1.8.7.16 Analyst: __ _ QA: 



CETIS Analytical Report Report Date: 

Test Code: 

17Apr-1516:50(p1of2) 

15180,15184,151111-5739-2785 

Fathead Minnow 32-d Survival and Growth Test Nautilus Environmental 

Analysis ID: 03-6125-2189 

Analyzed: 17 Apr-1516:49 

Batch ID: 

Start Date: 

16-8137-7912 

12 Mar-15 14:30 

Ending Date: 13 Apr-1512:00 

Duration: 

Sample Code 

Control 

GH_FR1 

CM_MC2 

FR_FRCP1 

FR_UFR1 

31d 22h 

Sample ID 

15-3817-2510 

21-3664-3662 

17-8817-4739 

14-3483-9304 

03-2028-1256 

Endpoint: Survival Rate 
Analysis: Parametric-Two Sample 

Test Type: Survival-Development-Growth 

Protocol: ASTM E1241-05 (2013) 

Species: Pimephales promelas 

Source: Aquatic Biosystems, CO 

Sample Date Receive Date Sample Age 

12 Mar-15 12 Mar-15 14h 

09 Mar-1510:05 11 Mar-1510:10 76h (9.4 °C) 

10 Mar-1511:30 12 Mar-1510:00 51h (7.1 °C) 

11 Mar-1511:36 12 Mar-1512:45 27h (7.1 °C) 

11 Mar-1510:42 12 Mar-1512:45 28h (8 °C) 

CETIS Version: CETISv1 .8.7 
Official Results: Yes 

Analyst: Karen Lee 

Diluent: 
Brine: 

Age: <24h 

Client Name Project 

Teck Coal 

Teck Coal 

Sample Code Material Type Sample Source Station Location Latitude Longitude 
Control 

GH_FR1 

CM_MC2 

FR_FRCP1 

FR_UFR1 

Data Transform 

Angular (Corrected) 

Water Sample 

Water Sample 

Water Sample 

Water Sample 

Water Sample 

Zeta 

NA 

Equal Variance t Two-Sample Test 

Sample Code vs Sample Code 

Control GH_FR1 

ANOVA Table 

CM_MC2 
FR_FRCP1 
FR_UFR1 

Source Sum Squares 

Between 0.6353589 
Error 0.4963603 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Alt Hyp Trials 

C>T NA 

TestStat Critical 

4.879 1.943 
2.965 1.943 
3.463 1.943 
3.688 1.943 

Mean Square 
0.1588397 

0.03309069 

Control 

GH_FR1_WS_2015-03-02_N 

CM_MC2_MON_WS_20150303_ 

FR_FRCP1-WS-201503111136 

FR_UFR1-WS-201503111042 

Seed 
NA 

MSO OF P-Value 

0.213 6 0.0014 

0.186 6 0.0126 
0.227 6 0.0067 

0.193 6 0.0051 

OF 

4 

15 

F Stat 

4.8 

PMSD 

10.6% 

P-Type 

CDF 
CDF 
CDF 

CDF 

P-Value 

0.0108 

Test Result 

Decision(a:S°/o) 

Significant Effect 

Significant Effect 
Significant Effect 
Significant Effect 

Decision(a:5%) 

Significant Effect 

---------------------------------~--

Total 1.131719 

Distributional Tests 

Attribute Test 
Variances 

Distribution 
Bartlett Equality of Variance 
Shapiro-Wilk W Normality 

Survival Rate Summary 

Sample Code Count Mean 

19 

Test Stat Critical P-Value Decision(a:1%) 

3.46 13.28 0.4840 Equal Variances 

0.9388 0.866 0.2276 Normal Distribution 

95% LCL 95% UCL Median Min Max 

0.9303 1 1 1 
0.9001 

Std Err 

0.01667 
0.09954 

CVo/o 

3.39o/o 

34.13% 

%Effect 

o.0°1o 
40.68% 

Control 

GH_FR1 
CM_MC2 
FR_FRCP1 
FR_UFR1 

4 

4 
4 

4 
4 

0.9833 
0.5833 

0.8 
0.2666 
0.5708 
0.3702 
0.4735 

0.6 

0.8333 
0.7667 
0.7667 

0.9333 
0.3333 

0.6 

0.8 
0.9333 
0.8667 
0.8667 

0.07201 18.0% 18.64% 
0.7 
0.7333 

Angular (Corrected) Transformed Summary 

Sample Code 

Control 
GH_FR1 

CM_MC2 
FR_FRCP1 
FR_UFR1 

000-469-187-1 

Count 

4 
4 
4 

4 

4 

Mean 

1.408 
0.8742 

1.125 
1.004 
1.042 

0.9932 

95% LCL 95% UCL Median 

1.304 1.513 1.441 
0.5418 

0.8393 
0.648 

0.7438 

1.207 
1.411 
1.361 

1.34 

0.887 
1.152 

1.068 
1.076 

CETIS™ v1.8.7.16 

0.4 
0.5333 

Min 

1.31 
0.6155 

0.8861 

0.6847 
0.8188 

Max 

1.441 
1.107 

1.31 
1.197 
1.197 

0.1036 29.61 % 28.81 % 
0.08165 22.27% 25.42% 

Std Err 

0.03292 
0.1044 

0.08976 

0.112 
0.09372 

CV% 

4.68% 
23.89°/o 
15.96% 

22.3o/o 
17.99% 

Analyst __ _ 

%Effect 

0.0% 
37.93o/o 
20.13% 

28.7% 
26.01% 



CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Report Date: 
Test Code: 

17 Apr-1516:50 (p 2 of 2) 

15180,15184,151111-5739-2785 

Nautilus Environmental 

Analysis ID: 03-6125-2189 Endpoint: Survival Rate CETIS Version: CET1Sv1.8.7 
Official Results: Yes Analyzed: 17 Apr-15 16:49 Analysis: Parametric-Two Sample 

Survival Rate Detail 

Sample Code Rep 1 Rep2 Rep 3 Rep4 
Control 1 0.9333 1 1 

GH_FR1 0.5333 0.6667 0.8 0.3333 

CM_MC2 0.6 0.8 0.9333 0.8667 

FR_FRCP1 0.7333 0.8667 0.4 0.8 

FR_UFR1 0.8667 0.8667 0.6667 0.5333 

Angular (Corrected) Transformed Detail 

Sample Code Rep 1 Rep2 Rep3 Rep4 
Control 1.441 1.31 1.441 1.441 

GH_FR1 0.8188 0.9553 1.107 0.6155 

CM_MC2 0.8861 1.107 1.31 1.197 

FR_FRCP1 1.028 1.197 0.6847 1.107 

FR_UFR1 1.197 1.197 0.9553 0.8188 

Survival Rate Binomials 

Sample Code Rep 1 Rep2 Rep3 Rep4 
Control 15/15 14/15 15/15 15/15 

GH_FR1 8/15 10/15 12/15 5/15 

CM_MC2 9/15 12/15 14/15 13/15 

FR_FRCP1 11/15 13/15 6/15 12/15 

FR_UFR1 13/15 13/15 10/15 8/15 

Graphics 

o.is • 
• 

• 
• 

0-00 - - - - - - - - - - - - - -.- -

• 
• 

• • • 
• 
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CETIS Analytical Report Report Date: 

Test Code: 

21 Apr-1515:32 (p 1 of 2) 

15180,15184,151113-4667-3290 

Fathead Minnow 32-d Survival and Growth Test Nautilus Environmental 

Analysis ID: 02-9923-8601 Endpoint: Survival Rate CETIS Version: CET1Sv1 .8.7 

Analyzed: 21 Apr-1515:32 Analysis: Parametric-Two Sample Official Results: Yes 

Batch ID: 17-1868-4686 

Start Date: 12 Mar-1514:30 

Ending Date: 13 Apr-15 12:00 

Test Type: Survival-Development-Growth 

Protocol: ASTM E1241-05 (2013) 

Species: Plmephales promelas 

Analyst: Karen Lee 

Diluent: 

Brine: 
Duration: 31d 22h Source: Aquatic Biosystems, CO Age: <24h 

Sample Code Sample ID 

FR_UFR1 03-2028-1256 

GH_FR1 21-3664-3662 

CM_MC2 17-8817-4739 

FR_FRCP1 14-3483-9304 

Sample Code Material Type 

FR_UFR1 Water Sample 

GH_FR1 Water Sample 

CM_MC2 Water Sample 

FR_FRCP1 Water Sample 

Data Transform Zeta 

Angular (Corrected) NA 

Equal Variance t Two-Sample Test 

Sample Code vs 
FR_UFR1 

ANOVA Table 

Sample Code 

GH_FR1 

CM_MC2 

FR_FRCP1 

Source Sum Squares 

Between 0.130867 

Sample Date Receive Date Sample Age Client Name 

11 Mar-1510:42 12 Mar-1512:45 28h (8 'C) 

09 Mar-1510:05 11 Mar-1510:10 76h (9.4 'C) 

10 Mar-1511:30 12 Mar-1510:00 51h (7.1 'C) 

11 Mar-1511:36 12 Mar-1512:45 27h (7.1 'C) 

Teck Coal 

Teck Coal 

Sample Source Station Location Latitude 

Teck Coal FR_UFR1-WS-201503111042 

Teck Coal GH_FR1_WS_2015-03-02_N 

Teck Coal CM_MC2_MON_WS_20150303_ 

Teck Coal FR_FRCP1-WS-201503111136 

Alt Hyp Trials Seed PMSD Test Result 

C>T NA NA 35.5%1 

Test Stat Critical MSD DF P-Value P-Type Decision(a:5°/o) 

1.196 1.943 0.273 6 0.1384 CDF Non-Significant Effect 
-0.6392 1.943 0.252 6 0.7268 CDF Non-Significant Effect 

0.2586 1.943 0.284 6 0.4023 CDF Non-:Significant Effect 

Mean Square DF F Stat P-Value Decision(a:5%) 

0.04362232 3 1.083 0.3934 Non-Significant Effect 

0.04027936 12 

15 

Error 0.4833523 
~T~ot~a~I ----~o~.6142192 ------------~---

Distributional Tests 

Attribute Test Test Stat Critical P~Value Decision(a:1°fo) 

Variances Bartlett Equality of Variance 0.161 11.34 0.9836 Equal Variances 

Distribution Shapiro-Wilk w Normality 0.9168 0.8408 0.1497 Normal Distribution 

Survival Rate Summary 

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

FR_UFR1 4 0.7333 0.4735 0.9932 0.7667 0.5333 0.8667 0.08165 
GH_FR1 4 0.5833 0.2666 0.9001 0.6 ·o.3333 0.8 0.09954 

CM_MC2 4 0.8 0.5708 0.8333 0.6 0.9333 0.07201 

FR_FRCP1 4 0.7 0.3702 0.7667 0.4 0.8667 0.1036 

Angular (Corrected) Transformed Summary 

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

FR_UFR1 4 1.042 0.7438 1.34 1.076 0.8188 1.197 0.09372 
GH_FR1 4 0.8742 0.5418 1.207 0.887 0.6155 1.107 0.1044 
CM_MC2 4 1.125 0.8393 1.411 1.152 0.8861 1.31 0.08976 
FR_FRCP1 4 1.004 0.648 1.361 1.068 0.6847 1.197 0.112 

Survival Rate Detail 

Sample Code Rep 1 Rep2 Rep 3 Rep4 

FR_UFR1 0.8667 0.8667. 0.6667 0.5333 

GH_FR1 0.5333 0.6667 0.8 0.3333 

CM_MC2 0.6 0.8 0.9333 0.8667 

FR_FRCP1 0.7333 0.8667 0.4 0.8 

000-469-187-1 CETIS™ v1.8.7.16 Analyst: 

Project 

Longitude 

CV% 0/oEffect 

22.27o/o 0.0% 
34.13% 20.45% 
18.0% -9.09%> 
29.61% 4.55% 

CVo/o %Effect 

17.99% 0.0% 
23.89% 1e.11°1o 
15.96o/o -7,96% 

22.3% '3.62% 

QA ,jl"ol-
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CETIS Analytical Report 

Fathead Minnow 32~d Survival and Growth Test 

Analysis ID: 02-9923-8601 Endpoint: Survival Rate 

Report Date: 
Test Code: 

21 Apr-15 15:32 (p 2 of 2) 
15180,15184,151 113-4667-3290 

Nautilus Environmental 

Analyzed: 21 Apr-1515:32 Analysis: Parametric-Two Sample 
CETIS Version: CETISv1.8.7 
Official Results: Yes 

Angular (Corrected) Transformed Detail 

Sample Code Rep 1 Rep2 Rep3 
FR_UFR1 1.197 1.197 0.9553 

GH_FR1 0.8188 0.9553 1.107 

CM_MC2 0.8861 1.107 1.31 

FR_FRCP1 1.028 1.197 0.6847 

Survival Rate Binomials 

Sample Code Rep 1 Rep2 Rep3 
FR_UFR1 13/15 13/15 10/15 

GH_FR1 8/15 10/15 12/15 

CM_MC2 9/15 12/15 14/15 

FR_FRCP1 11/15 13/15 6/15 

Graphics 

E 
- -.-

'"'-"'"' ALfllCP! 

000-469-187-1 

Rep4 

0.8188 

0.6155 

1.197 

1.107 

Rep4 

8/15 

5/15 

13/15 

12/15 
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CETIS Analytical Report Report Date: 

Test Code: 

23Apr-1513:23(p1of2) 

15180,15184,151113-4667-3290 

Fathead Minnow 32-d Survival and Growth Test Nautilus Environmental 

Analysis ID: 15-7 465-8277 Endpoint: Mean Dry Biomass-mg CETIS Version: CET1Sv1.8.7 

Analyzed: 23 Apr-15 13:22 Analysis: Parametric-Two Sample Official Results: Yes 

Batch ID: 17-1868-4686 Test Type: Survival-Development-Growth Analyst: Karen Lee 

Start Date: 12 Mar-1514:30 Protocol: ASTM E1241-05 (2013) Diluent: 

Ending Date: 13Apr-1512:00 Species: Pimephales promelas Brine: 

Duration: 31d 22h Source: Aquatic Biosystems, CO Age: <24h 

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

Control 15-3817-2510 12 Mar-15 12 Mar-15 14h Teck Coal 

FR_UFR1 03-2028-1256 11 Mar-1510:42 12 Mar-1512:45 28h (8 "C) 

GH_FR1 21-3664-3662 09Mar-1510:05 11 Mar-1510:10 76h(9.4"C) 

CM_MC2 17-8817-4739 10Mar-1511:30 12Mar-1510:00 51h(7.1 "C) 

FR_FRCP1 14-3483-9304 11 Mar-1511:36 12 Mar-1512:45 27h (7.1 "C) Teck Coal 

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-WS-201503111042 

GH_FR1 Water Sample Teck Coal GH_FR1_WS_2015-03-02_N 

CM_MC2 Water Sample Teck Coal CM_MC2_MON_ WS_20150303_ 

FR_FRCP1 Water Sample Teck Coal FR_FRCP1-WS-201503111136 

Data Transform Zeta Alt Hyp Trials Seed PMSD Test Result 

Untransformed NA C>T NA NA 12.30/o 

Equal Variance t Two-Sample Test 

Sample Code vs Sample Code Test Stat Critical MSD DF P-Value P-Type Decision(a:5o/o} 

Control FR_UFR1 0.4386 1.943 0.744 6 0.3381 CDF Non-Significant Effect 

GH_FR1 1.023 1.943 1.286 6 0.1728 CDF Non-Significant Effect 

CM_MC2 0.4535 1.943 0.901 6 0.3331 CDF Non-Significant Effect 

FR_FRCP1 0.3296 1.943 1.344 6 0.3764 CDF Non-Significant Effect 

ANOVA Table 

Source Sum Squares Mean Square OF F Stat P-Value Decision(a:5o/o) 

Between 1.014666 0.2536664 4 0.3252 0.8567 Non-Significant Effect 

Error 11.69931 0.7799542 15 

Total 12.71398 19 

Distributional Tests 

Attribute Test Test Stat Critical P-Value Decision(a:1%) 

Variances Bartlett Equality of Variance 3.812 13.28 0.4320 Equal Variances 

Distribution Shapiro-Wilk W Normality 0.9649 0.866 0.6452 Normal Distribution 

Mean Dry Biomass-mg Summary 

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

Control 4 10.91 9.895 11.92 10.88 10.18 11.69 0.318 5.83% 0.0% 

FR_UFR1 4 10.74 10.06 11.42 10.75 10.27 11.19 0.2134 3.98o/o 1.54°/o 

GH_FR1 4 10.23 8.382 12.08 10.32 8.767 11.51 0.5805 11.35% 6.21 Ofo 

CM_MC2 4 10.7 9.622 11.77 10.55 10.07 11.63 0.3376 6.31% 1.93% 

FR_FRCP1 4 10.68 8.724 12.63 11.06 8.897 11.71 0.6143 11.5% 2.09% 

Mean Dry Biomass-mg Detail 

Sample Code Rep 1 Rep2 Rep3 Rep4 

Control 10.18 11.06 10.69 11.69 

FR_UFR1 10.99 10.27 11.19 10.5 

GH_FR1 9.963 10.68 11.51 8.767 

CM_MC2 10.72 10.38 11.63 10.07 

FR_FRCP1 10.97 11.71 8.897 11.14 

000-469-187-2 CETIS™ v1 .8.7.16 Analyst: __ _ OA J(H,__ 
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CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 15-7465-8277 
Analyzed: 23Apr-1513:22 

Graphics 

Endpoint: Mean Ory Biomass-mg 
Analysis: Parametric-Two Sample 
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Report Date: 
Test Code: 

23Apr-1513:23(p2of 2) 
15180,15184,151113-4667-3290 

Nautilus Environmental 

CETIS Version: CET1Sv1.8.7 
Official Results: Yes 
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CETIS Analytical Report Report Date: 21 Apr-1515:32 (p 1 of 2) 

Test Code: 15180,15184,151113-4667-3290 

Fathead Minnow 32~d Survival and Growth Test Nautilus Environmental 

Analysis ID: 07-5694-4478 Endpoint: Mean Dry Biomass-mg CETIS Version: CETISv1 .8.7 
Analyzed: 21 Apr-1515:32 Analysis: Parametric-Two Sample Official Results: Yes 

Batch ID: 17-1868-4686 Test Type: Survival-Development-Growth Analyst: Karen Lee 
Start Date: 12 Mar-1514:30 Protocol: ASTM E1241-05 (2013) Diluent: 

Ending Date: 13 Apr-1512:00 Species: Plmepha!es promelas Brine: 
Duration: 31d 22h Source: Aquatic Biosystems, CO Age: <24h 

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

FR_UFR1 03-2028-1256 11 Mar-1510:42 12 Mar-1512:45 28h (8 °C) Teck Coal 

GH_FR1 21-3664-3662 09Mar-1510:05 11 Mar-1510:10 76h(9.4°C) 

CM_MC2 17-8817-4739 10Mar-1511:30 12Mar-1510:00 51h(7.1°C) 

FR_FRCP1 14-3483-9304 11 Mar-1511:36 12 Mar-1512:45 27h (7.1 °C) Teck Coal 

Sample Code Material Type Sample Source Station Location Latitude Longitude 

FR_UFR1 Water Sample Teck Coal FR_UFR1-WS-201503111042 

GH_FR1 Water Sample Teck Coal GH_FR1_WS_2015-03-02_N 

CM_MC2 Water Sample Teck Coal . CM_MC2_MON_WS_20150303_ 

FR_FRCP1 Water Sample Teck Coal FR_FRCP1-WS-201503111136 

Data Transform Zeta Alt Hyp Trials Seed PMSD Test Result 

Untransformed NA C>T NA NA 11.8% 

Equal Variance t Two-Sample Test 

Sample Code vs Sample Code Test Stat Critical MSD OF P-Value P-Type Decision(a:5o/o) 

FR_UFR1 GH_FR1 0.8235 1.943 1.202 6 0.2208 CDF Non-Significant Effect 

CM_MC2 0.106 1.943 0.776 6 0.4595 CDF Non-Significant Effect 
FR_FRCP1 0.09226 1.943 1.264 6 0.4647 CDF Non-Significant Effect 

ANOVATable 

Source Sum Squares Mean Square DF F Stat P-Value Decision(a:5o/o) 

Between 0.6851124 0.2283708 3 0.2614 0.8519 Non-Significant Effect 

Error 10.48566 0.8738053 12 
Total 11.17078 15 

Distributional Tests 

Attribute Test Test Stat Critical P-Value Decision(a:1%) 

Variances Bartlett Equality of Variance 3.262 11.34 0.3530 Equal Variances 
Distribution Shapiro-Wilk W Normality 0.952 0.8408 0.5220 Normal Distribution 

Mean Dry Biomass-mg Summary 

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

FR_UFR1 4 10.74 10.06 11.42 10.75 10.27 11.19 0.2134 3.98% 0.0% 

GH_FR1 4 10.23 8.382 12.08 10.32 8.767 11.51 0.5805 11.35°/o 4.74% 

CM_MC2 4 10.7 9.622 11.77 10.55 10.07 11.63 0.3376 6.31% 0.39%) 
FR_FRCP1 4 10.68 8.724 12.63 11.06 8.897 11.71 0.6143 11.5% 0.56% 

Mean Dry Biomass-mg Detail 

Sample Code Rep 1 Rep2 Rep3 Rep4 
FR_UFR1 10.99 10.27 11.19 10.5 

GH_FR1 9.963 10.68 11.51 8.767 

CM_MC2 10.72 10.38 11.63 10.07 

FR_FRCP1 10.97 11.71 8.897 11.14 

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



CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 07-5694-4478 
Analyzed: 21Apr-1515:32 

Graphics 

Endpoint: Mean Dry Biomass-mg 
Analysis: Parametric-Two Sample 
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Report Date: 
Test Code: 

21 Apr-1515:32 (p 2 of 2) 
15180,15184,151 113-4667-3290 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 
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CETIS Analytical Report Report Date: 

Test Code: 

04 May-15 16:43 (p 1 of 2) 

15180,15184,151 113-4667-3290 

Fathead Minnow 32-d Survival and Growth Test Nautilus Environmental 

Analysis ID: 15-0650-1107 Endpoint: Mean Dry Weight-mg 
Analysis: Parametric-Two Sample 

CETIS Version: CETISv1 .8.7 

Analyzed: 04 May-1516:43 

Batch ID: 17-1868-4686 

Start Date: 12 Mar-15 14:30 

Ending Date: 13 Apr-1512:00 

Duration: 31d 22h 

Sample Code Sample ID 

Control 15-3817-2510 

FR_UFR1 03-2028-1256 

GH_FR1 21-3664-3662 

CM_MC2 17-8817-4739 

FR_FRCP1 14-3483-9304 

Sample Code Material Type 

Control Water Sample 

FR_UFR1 Water Sample 

GH_FR1 Water Sample 

CM_MC2 Water Sample 

FR_FRCP1 Water Sample 

Data Transform Zeta 

Untransformed NA 

Equal Variance t Two-Sample Test 

Sample Code vs Sample Code 

Control FR_UFR1 

ANOVA Table 

Source 

Between 

Error 

Total 

Distributional Tests 

Attribute 

GH_FR1 
CM_MC2 

FR_FRCP1 

Sum Squares 

132.0169 

199.7946 

331.8115 

Test 

Official Results: Yes 

Test Type: Survival-Development-Growth 

Protocol: ASTM E1241-05 (2013) 

Analyst: Karen Lee 

Diluent: 

Species: Pimepha!es promelas Brine: 

Source: Aquatic Biosystems, CO Age: <24h 

Sample Date Receive Date Sample Age Client Name 

12 Mar-15 12 Mar-15 14h Teck Coal 

11 Mar-1510:42 12 Mar-1512:45 28h (8 'C) 

09Mar-1510:05 11 Mar-1510:10 76h(9.4'C) 

10Mar-1511:30 12Mar-1510:00 51h(7.1 'C) 

11 Mar-1511:36 12 Mar-1512:45 27h (7.1 'C) Teck Coal 

Sample Source Station Location Latitude 
Teck Coal Control 

Teck Coal FR_UFR1-WS-201503111042 

Teck Coal GH_FR1 _WS _2015-03-02_N 

Teck Coal CM_MC2_MON_WS_20150303_ 

Teck Coal FR_FRCP1-WS-201503111136 

Alt Hyp Trials Seed PMSD Test Result 
C>T NA NA 36.6% 

Test Stat Critical MSD DF P-Value P-Type Decision(a:5%) 

-2.216 1.943 3.638 6 0.9657 GDF Non-Significant Effect 

-2.902 1.943 5.185 6 0.9864 GDF Non-Significant Effect 
-1.793 1.943 2.842 6 0.9384 GDF Non-Significant Effect 

-2.419 1.943 4.061 6 0.9740 GDF Non-Significant Effect 

Mean Square DF F Stat P-Value Decision(a:5o/o) 

33.00423 4 2.478 0.0887 Non-Significant Effect 

13.31964 15 

19 

Test Stat Critical P-Value Decision(a:1%) 

Variances Bartlett Equality of Variance 6.832 13.28 0.1450 Equal Variances 

Distribution Shapiro-Wilk W Normality 0.9042 0.866 0.0494 Normal Distribution 

Mean Dry Weight-mg Summary 

Sample Code Count Mean 95% LCL 95% UCL Median Min Max Std Err 

Control 4 11.1 9.832 12.38 11.19 10.18 11.85 0.3999 
FR_UFR1 4 15.25 9.432 21.07 14.74 11.85 19.68 1.829 
GH_FR1 4 18.85 10.45 27.24 17.35 14.38 26.3 2.638 
CM_MC2 4 13.73 9.249 18.2 12.71 11.61 17.86 1.407 
FR_FRCP1 4 16.16 9.632 22.69 14.44 13.51 22.24 2.051 

Mean Dry Weight-mg Detail 

Sample Code Rep 1 Rep2 Rep3 Rep4 

Control 10.18 11.85 10.69 11.69 

FR_UFR1 12.69 11.85 16.79 19.68 

GH_FR1 18.68 16.02 14.38 26.3 

CM_MC2 17.86 12.97 12.46 11.61 

FR_FRCP1 14.97 13.51 22.24 13.92 

Project 

Longitude 

CV0/o °lo Effect 

7.2% 0.0% 
23.98o/o -37.35°/o 

27.99% -69.73% 

20.5% -23.61% 

25.39% -45.52% 

000-469-187-2 CETIS™ v1 .8.7.16 Analyst: __ _ QA: 



CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 15-0650-1107 

Analyzed: 04 May-15 16:43 

Graphics 

Endpoint: Mean Dry Weight-mg 

Analysis: Parametric-Two Sample 

Report Date: 
Test Code: 

04 May-15 16:43 (p 2 of 2) 
15180,15184,151113-4667-3290 

Nautilus Environmental 

CETIS Version: CET1Sv1.8.7 

Official Results: Yes 
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CETIS Analytical Report Report Date: 

Test Code: 

04May-1516:44(p1 of 2) 

15180,15184,151113-4667-3290 

Fathead Minnow 32-d Survival and Growth Test Nautilus Environmental 

Analysis ID: 06-1713-5990 

Analyzed: 04 May-1516:44 

Batch ID: 17-1868-4686 

Start Date: 12 Mar-1514:30 

Ending Date: 13 Apr-1512:00 

Duration: 31d 22h 

Sample Code Sample ID 

FR_UFR1 03-2028-1256 

GH_FR1 21-3664-3662 

CM_MC2 17-8817-4739 

FR_FRCP1 14-3483-9304 

Endpoint: Mean Dry Weight-mg 
Analysis: Parametric-Two Sample 

CETIS Version: CETISv1.8,7 

Test Type: Survival-Development-Growth 

Protocol: ASTM E1241-05 (2013) 

Species: Pimephales promelas 

Source: Aquatic Biosystems, CO 

Official Results: Yes 

Analyst: Karen Lee 

Diluent: 

Brine: 

Age: <24h 

Sample Date Receive Date Sample Age Client Name 

11Mar-1510:4212Mar-1512:45 28h(8°C) Teck Coal 

09 Mar-1510:05 11 Mar-1510:10 76h (9.4 °C) 

10 Mar-1511:30 12 Mar-1510:00 51h (7.1 °C) 

11 Mar-1511:36 12 Mar-1512:45 27h (7.1 °C) Teck Coal 

Project 

Sample Code Material Type Sample Source Station Location Latitude Longitude 

FR_UFR1 Water Sample 

GH_FR1 Water Sample 

CM_MC2 Water Sample 

FR_FRCP1 Water Sample 

Data Transform Zeta 

Untransformed NA 

Equal Variance t Two-Sample Test 

Sample Code vs 

FR_UFR1 

ANOVA Table 

Sample Code 

GH_FR1 

CM_MC2 

FR_FRCP1 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coar 

Alt Hyp Trials 

C>T NA 

Test Stat Critical 

-1.12 1.943 

0.6614 1.943 
-0.3302 1.943 

Source Sum Squares Mean Square 

Between 
Error 
Total 

Distributional Tests 

Attribute 

Variances 
Distribution 

55.44282 

197.8753 

253.3182 

Test 

18.48094 

16.48961 

Bartlett Equality of Variance 
Shapiro-Wilk W Normality 

Mean Dry Weight-mg Summary 

Sample Code Count Mean 

FR_UFR1 4 15.25 

GH_FR1 4 18.85 

CM_MC2 4 13.73 

FR_FRCP1 4 16.16 

Mean Dry Weight-mg Detail 

Sample Code Rep 1 Rep2 

FR_UFR1 12.69 11.85 

GH_FR1 18.68 16.02 

CM_MC2 17.86 12.97 

FR_FRCP1 14.97 13.51 

000-469-187-2 

Test Stat 

1.051 

0.8773 

95% LCL 

9.432 

10.45 

9.249 

9.632 

Rep3 

16.79 

14.38 

12.46 

22.24 

FR_UFR1-WS-201503111042 

GH_FR1_WS_2015-03-02_N 

CM_MC2_MON_WS_20150303_ 

FR_FRCP1-WS-201503111136 

Seed PMSD Test Result 

NA 35.0% 

MSD OF P-Value P-Type Decision(a:5o/o) 

6.238 

4.483 
5.34 

OF 

3 
12 

15 

Critical 

11.34 

0.8408 

6 

6 

6 

95% UCL 

21.07 

27.24 

18.2 

22.69 

Rep4 

19.68 

26.3 

11.61 

13.92 

0.8472 

0.2665 

0.6237 

F Stat 

1.121 

P-Value 

0.7889 

0.0352 

Median 

14.74 

17.35 

12.71 

14.44 

GDF Non-Significant Effect 
GDF Non-Significant Effect 
GDF Non-Significant Effect 

P-Value Decision(a:5o/o) 

0.3793 Non-Significant Effect 

Decision(a:1%) 

Equal Variances 
Normal Distribution 

Min Max Std Err 

11.85 19.68 1.829 

14.38 26.3 2.638 
11.61 17.86 1.407 

13.51 22.24 2.051 

CV% 

23.98% 
27.99o/o 

20.5% 
25.39% 

CETIS™ v1.8.7.16 Analyst: __ _ 

%Effect 
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CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 06-1713-5990 
Analyzed: 04 May-1516:44 

Graphics 

" 

Endpoint: Mean Dry Weight-mg 
Analysis: Parametric-Two Sample 
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CETIS Analytical Report Report Date: 11 May-1511:50(p1 of 1) 

Test Code: 15180,15184,151 [ 13-4667-3290 

Fathead Minnow 32-d Survival and Growth Test Nautilus Environmental 

Analysis ID: 10-3157-6390 
Analyzed: 11 May-1511:50 

Batch ID: 17-1868-4686 

Start Date: 12 Mar-15 14:30 

Ending Date: 13Apr-1512:00 

Duration: 31d 22h 

Sample Code Sample ID 

Control 15-3817-2510 

FR_UFR1 03-2028-1256 

GH_FR1 21-3664-3662 

CM_MC2 17-8817-4739 

FR_FRCP1 14-3483-9304 

Endpoint: Length-mm 

Analysis: Parametric-Two Sample 

Test Type: Survival-Development-Growth 

Protocol: ASTM E1241-05 (2013) 

Species: Pimephales promelas 

Source: Aquatic Biosystems, CO 

Sample Date Receive Date Sample Age 
12 Mar-15 12 Mar-15 14h 

11 Mar-1510:42 12 Mar-1512:45 28h (8 'C) 

09 Mar-15 10:05 11 Mar-15 10:1 o 76h (9.4 °C) 

10 Mar-1511:30 12 Mar-1510:00 51h (7.1 'C) 

11 Mar-1511:36 12 Mar-15 12:45 27h (7.1 'C) 

CETIS Version: CET1Sv1.8.7 
Official Results: Yes 

Analyst: Karen Lee 
Diluent: 

Brine: 
Age: <24h 

Client Name Project 

Teck Coal 

Teck Coal 

Sample Code Material Type Sample Source Station Location Latitude Longitude 

Control Water Sample Teck Coar Control 
FR_UFR1 Water Sample Teck Coal FR_UFR1-WS-201503111042 

GH_FR1 Water Sample Teck Coal GH_FR1 _WS_2015-03-02_N 
CM_MC2 Water Sample Teck Coal CM_MC2_MON_WS_20150303_ 
FR_FRCP1 Water Sample Teck Coal FR_FRCP1-WS-201503111136 

Data Transform Zeta Alt Hyp Trials Seed PMSD Test Result 
Untransformed NA C>T NA NA 7.06% 

Equal Variance t Two-Sample Test 

Sample Code VS Sample Code Test Stat Critical MSD OF P-Value P-Type Decision(a:5o/o) 
Control FR_UFR1 -1.996 1.943 1.238 6 0.9535 CDF Non-Significant Effect 

GH_FR1 -3.779 1.943 1.043 6 0.9954 CDF Non-Significant Effect 
CM_MC2 -1.445 1.943 1.063 6 0.9007 CDF Non-Significant Effect 
FR_FRCP1 -1.294 1.943 1.296 6 0.8783 CDF Non-Significant Effect 

ANOVA Table 

Source Sum Squares Mean Square OF F Stat P-Value Decision(a:5o/o) 
Between 8.782425 2.195606 4 1.994 0.1472 Non-Significant Effect 
Error 16.5163 1.101087 15 

... ~··-------------
Total 25.29872 19 

Distributional Tests 

Attribute Test Test Stat Critical P-Value Decision(a:1°/o) 
Variances Bartlett Equality of Variance 4.881 13.28 0.2997 Equal Variances 
Distribution Shapiro-Wilk W Normality 0.9189 0.866 0.0945 Normal Distribution 

Length-mm Summary 

Sample Code Count Mean 95°/o LCL 95% UCL Median Min Max Std Err CVo/o 0/oEffect 
Control 4 18.36 17.91 18.82 18.38 18 18.68 0.1432 1.56% 0.0% 
FR_UFR1 4 19.63 17.66 21.61 19.63 18.27 21 0.6208 6.32% -6.92% 
GH_FR1 4 20.39 18.74 22.04 20.19 19.38 21.8 0.5175 5.08°/o -11.05% 
CM_MC2 4 19.15 17.47 20.83 18.85 18.23 20.67 0.5277 5.51% -4.3% 
FR_FRCP1 4 19.22 17.15 21.3 18.67 18.38 21.17 0.6513 6.78% -4.7% 

Length-mm Detail 

Sample Code Rep 1. Rep 2 Rep 3 Rep4 
Control 18.3 18.68 18 18.47 
FR_UFR1 18.96 18.27 20.3 21 
GH_FR1 20.44 19.95 19.38 21.8 
CM_MC2 20.67 18.96 18.75 18.23 

FR_FRCP1 18.64 18.38 21.17 18.71 

000-469-187-2 CETIS™ v1.8.7.16 Analyst: QAJ&u.-
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CETIS Analytical Report Report Date: 

Test Code: 

13 May-1514:52 (p 1 of 2) 

15180,15184,151113-4667-3290 

Fathead Minnow 32-d Survival and Growth Test Nautilus Environmental 

Analysis ID: 14-0607-07 46 

Analyzed: 13 May-1514:52 

Batch ID: 17-1868-4686 

Start Date: 12 Mar-1514:30 

Ending Date: 13 Apr-15 12:00 

Duration: 31d 22h 

Sample Code Sample ID 

FR_UFR1 03-2028-1256 

GH_FR1 21-3664-3662 

CM_MC2 17-8817-4739 

FR_FRCP1 14-3483-9304 

Endpoint: Length-mm CETIS Version: CETISv1 .8.7 

Analysis: Parametric-Control vs Treatments 

Test Type: Survival-Development-Growth 

Protocol: ASTM E1241-05 (2013) 

Species: Pimephales promelas 

Source: Aquatic Biosystems, CO 

Official Results: Yes 

Analyst: Karen Lee 

Diluent: 

Brine: 

Age: <24h 

Sample Date Receive Date Sample Age Client Name 
11 Mar-1510:42 12 Mar-1512:45 28h (8 °C) Teck Coal 

09 Mar-1510:05 11 Mar-1510:10 76h (9.4 °C) 

10 Mar-1511:30 12 Mar-1510:00 51h (7.1 °C) 

11 Mar-1511:36 12 Mar-1512:45 27h (7.1 °C) Teck Coal 

Project 

Sample Code Material Type Sample Source Station Location Latitude Longitude 

FR_UFR1 Water Sample 

GH_FR1 Water Sample 

CM_MC2 Water Sample 

FR_FRCP1 Water Sample 

Data Transform Zeta 
Untransformed NA 

Dunnett Multiple Comparison Test 

Sample Code 

FR_UFR1 

ANOVA Table 

vs Sample Code 
GH_FR1 

CM_MC2 
FR_FRCP1 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Alt Hyp Trials 

C>T NA 

Test Stat Critical 

-0.9205 2.287 

0.5845 2.287 
0.4964 2.287 

Source Sum Squares Mean Square 

Between 

Error 

Total 

Distributional Tests 

Attribute 

Variances 

Distribution 

3.874959 

16.27024 

20. 1452 

Test 

1.291653 

1.355853 

Bartlett Equality of Variance 

Shapiro-Wilk W Normality 

Length-mm Summary 

Sample Code Count Mean 

FR_UFR1 4 19.63 
GH_FR1 4 20.39 
CM_MC2 4 19.15 
FR_FRCP1 4 19.22 

Length-mm Detail 

Sample Code Rep 1 Rep 2 

FR_UFR1 18.96 18.27 

GH_FR1 20.44 19.95 

CM_MC2 20.67 18.96 

FR_FRCP1 18.64 18.38 

000-469-187-1 

Test Stat 

0.2094 

0.886 

95% LCL 

17.66 

18.74 

17.47 

17. 15 

Rep3 

20.3 

19.38 

18.75 

21.17 

FR_UFR1-WS-201503111042 

GH_FR1_WS_2015-03-02_N 

CM_MC2_MON_WS_20150303_ 

FR_FRCP1-WS-201503111136 

Seed PMSD Test Result 

NA 9.59o/o 

MSD OF P-Value P-Type Decision(a:5%) 

1.883 6 0.9531 CDF Non-Significant Effect 

1.883 6 0.5087 CDF Non-Signlflcant Effect 
1.883 6 0.5474 CDF Non-Significant Effect 

OF F Stat P-Value Decision( a: 5°/o) 
3 0.9526 0.4462 Non-Significant Effect 

12 

15 

Critical P-Value Oecision(a:1%) 

11.34 0.9761 Equal Variances 

0.8408 0.0481 Norma! Distribution 

95% UCL Median Min Max Std Err CV0/o 0/oEffect 

21.61 19.63 18.27 21 0.6208 6.32°/o 0.0% 
22.04 20.19 19.38 21.8 0.5175 5.08%i -3.86% 
20.83 18.85 18.23 20.67 0.5277 s.s1°1o 2.45% 

21.3 18.67 18.38 21.17 0.6513 6.78°/o 2.08o/o 

Rep4 

21 

21.8 

18.23 

18.71 

CETIS™ v1.8.7.16 Analyst: __ _ QA: 
j~ 
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CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 14-0607-0746 Endpoint: Length-mm 
Analyzed: 13 May-15 14:52 Analysis: Parametric-Control vs Treatments 

Graphics 

----------.. ················------i<!..,-;;;,r--
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000-469-187-1 CETIS'M v1.8.7.16 

Report Date: 

Test Code: 

13 May-1514:52 (p 2 of 2) 

15180,15184,151113-4667-3290 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 
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Ronkits 
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• 

Analyst __ _ 
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CETIS Summary Report Report Date: 15 Jun-15 09:42 (p 1 of 1) 
Test Code: 15180,15184,151113-4667-3290 

Fathead Minnow 32·d Survival and Growth Test Nautilus Environmental 

Batch ID: 17-1868-4686 Test Type: Survival·Deve!opment·Growth Analyst: Karen Lee 

Start Date: 12 Mar-1514:30 Protocol: ASTM E1241-05 (2013) Diluent: 

Ending Date: 13 Apr-1512:00 Species: Pimephales promelas Brine: 

Duration: 31d 22h Source: Aquatic Biosystems, CO Age: <24h 

Sample Code Sample ID 

Contra! 15-3817-2510 

FR_UFR1 03-2028-1256 

GH_FR1 21-3664-3662 

CM_MC2 17-8817-4739 

FR_FRCP1 14-3483-9304 

Sample Code Material Type 

Control Water Sample 
FR_UFR1 Water Sample 
GH_FR1 Water Sample 
CM_MC2 Water Sample 

FR_FRCP1 Water Sample 

Proportion Normal Summary 

Sample Code Count 
Control 
FR_UFR1 

GH_FR1 

CM_MC2 

FR_FRCP1 

Proportion Normal Detail 

Sample Code 

Control 
FR_UFR1 

GH_FR1 

CM_MC2 

FR_FRCP1 

Proportion Normal Binomials 

Sample Code 
Control 

FR_UFR1 

GH_FR1 

CM_MC2 

FR_FRCP1 

4 
4 
4 

4 

4 

Rep 1 

Rep 1 

15/15 

13/13 

818 

9/9 

11/11 

Sample Date Receive Date Sample Age Client Name 

12 Mar-15 12 Mar-15 14h Teck Coal 

11 Mar-1510:42 12 Mar-1512:45 28h (8 'C) 

09 Mar-15 10:05 11 Mar-15 10:10 76h (9.4 'C) 

10 Mar-1511:30 12 Mar-1510:00 51h (7.1 'C) 

11 Mar-1511:36 12 Mar-1512:45 27h (7.1 'C) Teck Coal 

Sample Source 

Teck Coal 

Teck Coa! 

Teck Coal 

Teck Coal 

Teck Coal 

Mean 

1 

0.9808 

Rep 2 

0.9231 

Rep2 

14/14 

13/13 

10/10 

12/12 

12/13 

95°/o LCL 

1 

1 

1 

0.9196 

Rep 3 

Rep 3 

15/15 

10/10 

12/12 

14/14 

6/6 

95o/o UCL 

1 

1 

Rep4 

Rep 4 

15/15 

8/8 

5/5 

13/13 

12/12 

Station Location 
Contra! 
FR_UFR1-WS-201503111042 

GH_FR1_WS_2015-03-02_N 

CM_MC2_MON_WS_20150303_ 

FR_FRCP1-WS-201503111136 

Min Max Std Err 

1 1 0 

1 0 

0 

1 0 

0.9231 0.01923 

Latitude 

Std Dev 

0 

0 

0 

0 

0.03846 

Project 

Longitude 

CVo/n o/oEffect 

o.0°1o 0.0% 

o.0°1o 0.0% 

0.0% 0.0% 

O.Oo/o 0.0%) 
3.92% 1.s2°1o 

000-469-187-1 CETIS™ v1.8.7.16 QA J iJ,{,._ 
c-1 /.fM..e.. l,J-/ I 

Analyst: __ _ 



CETIS Analytical Report Report Date: 
Test Code: 

15Jun-1509:42(p1of2) 
15180,15184,151113-4667-3290 

Fathead Minnow 32-d Survival and Growth Test Nautilus Environmental 

Analysis ID: 18-3920-9637 
Analyzed: 15 Jun-15 9:42 

Batch ID: 17-1868-4686 

Start Date: 12 Mar-15 14:30 

Ending Date: 13 Apr-15 12:00 

Duration: 31d 22h 

Sample Code Sample ID 
Control 15-3817-2510 

FR_UFR1 03-2028-1256 
GH_FR1 21-3664-3662 

CM_MC2 17-8817-4739 

FR_FRCP1 14-3483-9304 

Sample Code Material Type 
Contra! Water Sample 
FR_UFR1 Water Sample 
GH_FR1 Water Sample 
CM_MC2 Water Sample 
FR_FRCP1 Water Sample 

Data Transform Zeta 
Untransformed 

Fisher Exact/Bonferroni-Holm Test 

Sample vs Sample 
Control FR_UFR1 
Control GH_FR1 
Control CM_MC2 
Control FR_FRCP1 

Data Summary 

Sample Code NR 

Control Negative Contr 59 
FR_UFR1 44 
GH_FR1 35 
CM_MC2 48 
FR_FRCP1 41 

Proportion Normal Detail 

Sample Code Rep 1 
Control 1 
FR_UFR1 

GH_FR1 

CM_MC2 

FR_FRCP1 

Proportion Normal Binomials 

Sample Code Rep 1 
Control 15/15 
FR_UFR1 13/13 
GH_FR1 8/8 
CM_MC2 919 
FR_FRCP1 11/11 

000-469-187-2 

Endpoint: 
Analysis: 

Test Type: 

Protocol: 

Species: 
Source: 

Proportion Normal 
STP 2x2 Contingency Tables 

Survival-Development-Growth 
ASTM E1241-05 (2013) 

Pimephales promelas 
Aquatic Biosystems, CO 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: Karen Lee 

Diluent: 
Brine: 

Age: <24h 

Sample Date Receive Date Sample Age Client Name Project 

12 Mar-15 12 Mar-15 14h Teck Coal 

11 Mar-1510:42 12 Mar-1512:45 28h (8 'C) 

09Mar-1510:05 11 Mar-1510:10 76h(9.4°C) 

10 Mar-1511:30 12 Mar-1510:00 51h (7.1 'C) 

11 Mar-1511:36 12 Mar-1512:45 27h (7.1 'C) Teck Coal 

Sample Source 
Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 
Teck Coal 

Station Location 

Control 
FR_UFR1-WS-201503111042 

GH_FR1_WS_2015-03-02_N 

CM_MC2_MON_WS_20150303_ 

FR_FRCP1-WS-201503111136 

Latitude 

Alt Hyp Trials Seed Test Result 
C>T NA NA 

Test Stat P-Value P-Type Decision(a:5%.) 
1 1.0000 E~act Non-Significant Effect 

1.0000 Exact Non-Significant Effect 
1.0000 Exact Non-Significant Effect 

0.4158 1.0000 Exact Non-Significant Effect 

R NR+R Prop NR Prop R o/"Effect 
0 59 1 0 O.Oo/o 
0 44 0 0.0% 
0 35 0 0.0% 
0 48 0 0.0% 

42 0.9762 0.02381 2.38% 

Rep 2 Rep3 Rep4 
1 1 1 

1 1 

0.9231 

Rep 2 Rep 3 Rep4 
14/14 15/15 15/15 

13/13 10/10 8/8 
10/10 12/12 515 

12/12 14/14 13/13 
12/13 6/6 12/12 

CETIS'M v1.8.7.16 Analyst: __ _ 

Longitude 

QA t}(.'ltt_ 

~~,__ 1r-/~ 



CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 18-3920-9637 Endpoint: Proportion Normal 
Analyzed: 15 Jun-15 9:42 Analysis: STP 2x2 Contingency Tables 

Graphics 

·1 
• • • • • 

0.0 

o.o 

'·' ' 

., 
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000-469-187-2 CETlS™ v1.8.7.16 

Report Date: 

Test Code: 

15 Jun-15 09:42 (p 2 of 2) 
15180,15184,151113-4667-3290 

Nautilus Environmental 

CETIS Version: CETISv1 .8.7 
Official Results: Yes 

Analyst: __ _ QA: 



CETIS Analytical Report Report Date: 

Test Code: 
15Jun-1509:15(p1 of 2) 

15180,15184,151113-4667-3290 

Fathead Minnow 32-d Survival and Growth Test Nautilus Environmental 

Analysis ID: 13-1373-6457 Endpoint: Proportion Normal CETIS Version: CETISv1 .8.7 

Analyzed: 15 Jun-15 9:15 

Batch ID: 17-1868-4686 

Start Date: 12 Mar-15 14:30 

Ending Date: 13 Apr-1512:00 

Duration: 31d 22h 

Sample Code Sample ID 

FR_UFR1 03-2028-1256 

GH_FR1 21-3664-3662 

CM_MC2 17-8817-4739 

FR_FRCP1 14-3483-9304 

Sample Code Material Type 

FR_UFR1 Water Sample 

GH_FR1 Water Sample 

CM_MC2 Water Sample 

FR_FRCP1 Water Sample 

Data Transform Zeta 

Angular (Corrected) NA 

Equal Variance t Two-Sample Test 

Sample Code 

FR_UFR1 

ANOYA Table 

Source 

Between 

Error 

Total 

vs Sample Code 

GH_FR1 

CM_MC2 

FR_FRCP1 

Sum Squares 

0.006064055 

0.01733265 

0.0233967 

Distributional Tests 

Attribute Test 

Analysis: Parametric-Two Sample Official Results: Yes 

Test Type: Survival-Development-Growth 

Protocol: ASTM E1241-05 (2013) 

Analyst: Karen Lee 

Diluent: 

Species: Pimepha!es promelas Brine: 

Source: Aquatic Biosystems, CO Age: <24h 

Sample Date Receive Date Sample Age Client Name 

11 Mar-1510:42 12 Mar-1512:45 28h (8 °C) 

09 Mar-1510:05 11 Mar-1510:10 76h (9.4 °C) 

10 Mar-1511:30 12 Mar-1510:00 51h (7.1 °C) 

11 Mar-1511:36 12 Mar-1512:45 27h (7.1 °C) 

Teck Coal 

Teck Coal 

Sample Source Station Location Latitude 

Teck Coal FR_UFR1-WS-201503111042 

Teck Coal GH_FR1_WS_2015-03-02_N 

Teck Coal CM_MC2_MON_WS_20150303_ 

Teck Coal FR_FRCP1-WS-201503111136 

Alt Hyp Trials Seed PMSD Test Result 

C>T NA NA 4.66% 

Test Stat Critical MSD DF P-Yalue P-Type Decision(a:5°/o) 

1.158 1.943 0.039 6 0.1455 CDF Non-Significant Effect 

-0.6191 1,943 0,023 6 0.7207 CDF Non-Significant Effect 

1.278 1.943 0.064 6 0.1242 CDF Non-Significant Effect 

Mean Square DF F Stat P-Value Decision{a:5%) 

0.002021352 3 1.399 0.2908 Non-Significant Effect 

0.001444387 12 

15 

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

Variances Bartlett Equality of Variance 6.517 11.34 0.0890 Equal Variances 
Distribution Shapiro-Wilk W Normality 

Proportion Normal Summary 

Sample Code 

FR_UFR1 

GH_FR1 

CM_MC2 

FR_FRCP1 

Count 

4 
4 
4 

4 

Mean 

0.9808 

Angular (Corrected) Transformed Summary 

Sample Code Count Mean 

FR_UFR1 4 1.417 
GH_FR1 4 1.394 
CM_MC2 4 1.424 
FR_FRCP1 4 1.375 

Proportion Normal Detail 

Sample Code Rep 1 Rep 2 
FR_UFR1 1 1 

GH_FR1 1 

CM_MC2 1 

FR_FRCP1 0.9231 

000-469-187-2 

0.9392 0.8408 0.3398 Normal Distribution 

95% LCL 95°/o UCL Median Min Max 

1 

1 
1 

0.9196 

95°/o LCL 

1.388 

1.338 

1.401 

1.275 

Rep3 

1 

95o/o UCL Median 

1.447 1.422 

1.45 1.403 

1.448 1.429 

1.475 1.392 

Rep4 

1 

CETIS™ v1.8.7.16 

0.9231 

Min Max 

1.393 1.432 

1.345 1.426 

1.403 1.437 

1.29 1.426 

Std Err 

0 

0 

0 

0.01923 

Std Err 

0.009252 

0.01761 

0.007368 

0.03154 

Analyst: 

Project 

Longitude 

CV% 0/oEffect 

0.0% o.0°1o 

0.0% o.0°1o 

0.0% 0.0°/o 

3.92% 1.92°/o 

CV0/o 0/oEffect 

1.31°/o O.Do/o 

2.53% 1.63% 

1.04% -0.52% 

4.59°/o 2.97% 

QA: 
J(j-6_ 

c- f ttvie_. I(/ 



CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 13-1373-6457 
Analyzed: 15 Jun-15 9:15 

Endpoint: Proportion Normal 
Analysis: Parametric-Two Sample 

Angular (Corrected) Transformed Detail 

Sample Code 

FR_UFR1 

GH_FR1 

CM_MC2 

FR_FRCP1 

Proportion Normal Binomials 

Sample Code 

FR_UFR1 

GH_FR1 

CM_MC2 

FR_FRCP1 

Graphics 

Rep 1 

1.432 

1.393 

1.403 

1.419 

Rep 1 

13/13 

BIB 

919 

11/11 

@I---··-···-·-··-------'---

fil_URtJ 

Rep 2 Rep 3 Rep4 
1.432 1.412 1.393 

1.412 1.426 1.345 

1.426 1.437 1.432 

1.29 1.365 1.426 

Rep2 Rep 3 Rep4 

13/13 10/10 BIB 
10/10 12/12 5/5 

12/12 14/14 13/13 

12/13 6/6 12/12 

O.OlO 

• 

• 

Report Date: 
Test Code: 

15 Jun-15 09:15 (p 2 of 2) 
151B0,151B4,151I13-4667-3290 

Nautilus Environmental 

CETIS Version: CETISv1.B.7 
Official Results: Yes 

• 

• •• 

• 
• • 

-<1.100 L_ _ _J_ _ _L_ _ _L _ ___c _ _, __ L___ _ _J__ 
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000-469-1 B7-2 CETJS™ v1.8.7.16 Analyst: __ _ 



Client: "If.GK 

W.0.# 1~18"111 If/ t'1, lf/8Cj 

Sample ID Sample Date 
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Reviewed by: 

., Version 1.0 Issued June 26, 2006 

Hardness and Alkalinity Datasheet 

Alkalinitv Hardness 

Volume of 
Sample (ml) 0.02N (ml) of0.02N Sample 0.01M Total 
Volume HCLIH2S04 HCLIH,so. Total· Alkalinity Volume EDTA Hardness 
(ml) used to pH 4.5 used to pH 4.2 (mg/lCaCO,) (ml) Used (ml) (mg/l CaC03) Technician 

';b =f,D ::;.2 13b \;o ~.s !Clo ~Al.I 

td0 :i.1 ::i .·:-i- ::i..ut 10© .... 
0 ,:l.. $).o Ml7 

1c£D :l.O :;}.( t lJO 100 If. 'f i.f!fo Wil..1 

1tP )...I; )..(o ).4-o 1cW Q,.l:: ID. ~,IDbO Ml! .. 
' 

)"I:> b- °I -=t--o l3 (,, toD "l. - '-{ c,4-0 tJY 
)D~ to ·s , 0 ,!./ 2-o l./ 1d:J >. {.. >GD rJ 'r' 
[OV l ·'-I (· 5 [~O (o0 ~ • ,I;- 3~ I-ALT 
[oUI 1""'':}df-2.3 -z < i.f 2-'Z-0 )olY '1- s ''-\ s "O fl.11.,.-T 

Su f' "?-- 4- 1 ( <.( ').... !>o b- -'1 ( 9-6'" ~L.. 

.>o s-,z. s ·If ( c. 0 s-,..., I '-1-'=' JCb 

~o 1_rf) q. /j lf'B' 1,0(•) 1-f, q l{t/ 0 

S:v q. k' r o · I rtr.o 1o0 L\- :::i- l(=j-o ' J 

(Ol'/ 2. < 2 2-. 'Z '2. I v rnD lf. 0 L\00 \<:"- <; 
50 "=!' 2- -:;., <;; [ '3 s.- '>V ~- 2... 1'14 \<'.-..S 

$'0 q. / ~-3 ( :+-J. lo~ ) .o :S 't>O F,( 

50 q ',/- ~- '1 190 [0 v ;.~ ~ho i;C 

Notes Gl ~!V\a_I.,, .. d'.1\UCVd_±v-----rtroc\\~-~;lth---12L~t:h,,, ML.') I ---

J~ Date Reviewed: ~- .30 (rt" 

Nautilus Environmental 
l\ 



Client: Tt c(L 
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Alkalinitv Hardness 

Volume of 
Sample (ml) 0.02N (ml) of0.02N Sample 0.01M Total 
Volume HCUH2S04 HCLIH2S04 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 
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APPENDIX E – Analytical Chemistry 
 
 
 
 



FR_UFR1 (Site Water Control) 

 

statistic sample_date

ALKALINITY, 

TOTAL (As 

CaCO3) (N) ALUMINUM (D) ALUMINUM (T) ANTIMONY (D) ANTIMONY (T) ARSENIC (D) ARSENIC (T)

3/2/2015 149 < 0.0030 0.0032 < 0.10 < 0.10 < 0.10 < 0.10

3/11/2015 145 < 0.0030 0.0059 < 0.10 < 0.10 < 0.10 < 0.10

3/18/2015 144 < 0.0030 0.0181 < 0.10 < 0.10 < 0.10 0.12

3/25/2015 141 0.0038 0.0153 < 0.10 < 0.10 < 0.10 0.12

4/1/2015 136 0.0036 0.0433 < 0.10 < 0.10 0.1 0.13

4/8/2015 127 < 0.0030 0.0395 < 0.10 < 0.10 0.1 0.12

Average Sample Result 140.33 0.0032333 0.020883 0.1 0.1 0.1 0.115

Maximum Sample Result 149 0.0038 0.0433 0.1 0.1 0.1 0.13

Minimum Sample Result 127 0.003 0.0032 0.1 0.1 0.1 0.1

Sample Count 6 6 6 6 6 6 6

Sample Range 22 0.0008 0.0401 0 0 0 0.03

Std Deviation 7.8401 0.00036697 0.016883 1.666E-09 1.666E-09 1.666E-09 0.012247

Std Error 3.2007 0.00014981 0.0068925 6.80E-10 6.80E-10 6.80E-10 0.005

statistic sample_date ARSENIC (D) ARSENIC (T) BARIUM (D) BARIUM (T) BERYLLIUM (D) BERYLLIUM (T) BISMUTH (D)

3/2/2015 < 0.10 < 0.10 0.0773 0.0771 < 0.10 < 0.10 < 0.00050

3/11/2015 < 0.10 < 0.10 0.0752 0.0778 < 0.10 < 0.10 < 0.00050

3/18/2015 < 0.10 0.12 0.0713 0.0719 < 0.10 < 0.10 < 0.00050

3/25/2015 < 0.10 0.12 0.0751 0.0749 < 0.10 < 0.10 < 0.00050

4/1/2015 0.1 0.13 0.0613 0.0635 < 0.10 < 0.10 < 0.000050

4/8/2015 0.1 0.12 0.0686 0.0704 < 0.10 < 0.10 < 0.000050

Average Sample Result 0.1 0.115 0.071467 0.0726 0.1 0.1 0.00035

Maximum Sample Result 0.1 0.13 0.0773 0.0778 0.1 0.1 0.0005

Minimum Sample Result 0.1 0.1 0.0613 0.0635 0.1 0.1 5.00E-05

Sample Count 6 6 6 6 6 6 6

Sample Range 0 0.03 0.016 0.0143 0 0 0.00045

Std Deviation 1.666E-09 0.012247 0.0058783 0.0053051 1.666E-09 1.666E-09 0.00023238

Std Error 6.80E-10 0.005 0.0023998 0.0021658 6.80E-10 6.80E-10 0.000094868



 

 

 

statistic sample_date BARIUM (D) BARIUM (T) BERYLLIUM (D) BERYLLIUM (T) BISMUTH (D) BISMUTH (T)

3/2/2015 0.0773 0.0771 < 0.10 < 0.10 < 0.00050 < 0.00050

3/11/2015 0.0752 0.0778 < 0.10 < 0.10 < 0.00050 < 0.00050

3/18/2015 0.0713 0.0719 < 0.10 < 0.10 < 0.00050 < 0.00050

3/25/2015 0.0751 0.0749 < 0.10 < 0.10 < 0.00050 < 0.00050

4/1/2015 0.0613 0.0635 < 0.10 < 0.10 < 0.000050 < 0.000050

4/8/2015 0.0686 0.0704 < 0.10 < 0.10 < 0.000050 < 0.000050

Average Sample Result 0.071467 0.0726 0.1 0.1 0.00035 0.00035

Maximum Sample Result 0.0773 0.0778 0.1 0.1 0.0005 0.0005

Minimum Sample Result 0.0613 0.0635 0.1 0.1 5.00E-05 5.00E-05

Sample Count 6 6 6 6 6 6

Sample Range 0.016 0.0143 0 0 0.00045 0.00045

Std Deviation 0.0058783 0.0053051 1.666E-09 1.666E-09 0.00023238 0.00023238

Std Error 0.0023998 0.0021658 6.80E-10 6.80E-10 0.000094868 0.000094868

statistic sample_date BORON (D) BORON (T) BROMIDE (D) CADMIUM (D) CADMIUM (T) CALCIUM (T)

3/2/2015 < 0.010 < 0.010 < 0.050 < 0.010 0.011 55.6

3/11/2015 < 0.010 < 0.010 < 0.050 0.011 < 0.010 57

3/18/2015 < 0.010 < 0.010 < 0.050 < 0.010 0.011 52.3

3/25/2015 < 0.010 < 0.010 < 0.050 < 0.010 < 0.010 52.6

4/1/2015 < 0.010 < 0.010 < 0.050 0.011 0.0143 49.6

4/8/2015 < 0.010 < 0.010 < 0.050 0.0066 0.0093 48.3

Average Sample Result 0.01 0.01 0.05 0.0097667 0.010933 52.567

Maximum Sample Result 0.01 0.01 0.05 0.011 0.0143 57

Minimum Sample Result 0.01 0.01 0.05 0.0066 0.0093 48.3

Sample Count 6 6 6 6 6 6

Sample Range 0 0 0 0.0044 0.005 8.7

Std Deviation 0 0 8.33E-10 0.0016269 0.001775 3.3446

Std Error 0 0 3.40E-10 0.00066416 0.00072465 1.3654



 

 

 

statistic sample_date

CARBON, 

DISSOLVED 

ORGANIC (D) CHLORIDE (D) CHROMIUM (D) CHROMIUM (T) COBALT (D) COBALT (T)

3/2/2015 0.84 < 1.0 0.17 0.17 < 0.10 < 0.10

3/11/2015 < 0.50 < 1.0 0.13 0.15 < 0.10 < 0.10

3/18/2015 1.02 < 1.0 0.12 0.21 < 0.10 < 0.10

3/25/2015 1.05 < 1.0 0.16 0.2 < 0.10 < 0.10

4/1/2015 1.98 1.2 0.13 0.19 < 0.10 < 0.10

4/8/2015 1.9 1 0.13 0.21 < 0.10 < 0.10

Average Sample Result 1.215 1.0333 0.14 0.18833 0.1 0.1

Maximum Sample Result 1.98 1.2 0.17 0.21 0.1 0.1

Minimum Sample Result 0.5 1 0.12 0.15 0.1 0.1

Sample Count 6 6 6 6 6 6

Sample Range 1.48 0.2 0.05 0.06 0 0

Std Deviation 0.59524 0.08165 0.02 0.024014 1.666E-09 1.666E-09

Std Error 0.24301 0.033333 0.008165 0.0098036 6.80E-10 6.80E-10

statistic sample_date

CONDUCTIVITY, 

FIELD (N)

CONDUCTIVITY, 

LAB (N) COPPER (D) COPPER (T)

DISSOLVED 

OXYGEN, FIELD 

(N) FLUORIDE (D)

3/2/2015 281.7 367 < 0.50 < 0.50 11.12 0.137

3/11/2015 280.5 353 < 0.50 < 0.50 14.37 0.137

3/18/2015 318.2 350 < 0.50 < 0.50 12.53 0.139

3/25/2015 292.6 331 < 0.50 < 0.50 14.08 0.142

4/1/2015 284.5 301 < 0.50 < 0.50 12.48 0.137

4/8/2015 291 306 < 0.50 < 0.50 12.41 0.14

Average Sample Result 291.42 334.67 0.5 0.5 12.832 0.13867

Maximum Sample Result 318.2 367 0.5 0.5 14.37 0.142

Minimum Sample Result 280.5 301 0.5 0.5 11.12 0.137

Sample Count 6 6 6 6 6 6

Sample Range 37.7 66 0 0 3.25 0.005

Std Deviation 14.002 26.778 0 0 1.2039 0.0020656

Std Error 5.7165 10.932 0 0 0.4915 0.00084327



 

 

 

statistic sample_date

Hardness, Total 

or Dissolved 

CaCO3 (N) IRON (D) IRON (T) LEAD (D) LEAD (T) LITHIUM (D)

3/2/2015 197 < 0.010 < 0.010 < 0.050 < 0.050 0.0019

3/11/2015 197 < 0.010 < 0.010 < 0.050 < 0.050 0.00151

3/18/2015 179 < 0.010 0.015 < 0.050 < 0.050 0.0019

3/25/2015 187 < 0.010 0.011 < 0.050 < 0.050 0.00121

4/1/2015 170 < 0.010 0.03 < 0.050 < 0.050 < 0.0010

4/8/2015 168 < 0.010 0.021 < 0.050 < 0.050 < 0.0010

Average Sample Result 183 0.01 0.016167 0.05 0.05 0.00142

Maximum Sample Result 197 0.01 0.03 0.05 0.05 0.0019

Minimum Sample Result 168 0.01 0.01 0.05 0.05 0.001

Sample Count 6 6 6 6 6 6

Sample Range 29 0 0.02 0 0 0.0009

Std Deviation 12.791 0 0.0079854 8.33E-10 8.33E-10 0.00041612

Std Error 5.2217 0 0.00326 3.40E-10 3.40E-10 0.00016988

statistic sample_date LITHIUM (T) MAGNESIUM (T) MANGANESE (D) MANGANESE (T) MERCURY (D) MERCURY (T)

3/2/2015 0.00164 14.5 0.000054 0.000177 < 0.010 < 0.010

3/11/2015 0.00173 14.2 0.000168 0.000368 < 0.010 < 0.010

3/18/2015 0.00114 13.5 0.000283 0.00079 < 0.010 < 0.010

3/25/2015 0.00134 13 0.000752 0.000929 < 0.010 < 0.010

4/1/2015 < 0.0010 12.5 0.00093 0.00179 < 0.010 < 0.010

4/8/2015 0.0012 11.8 0.00099 0.00137 < 0.0050 < 0.0050

Average Sample Result 0.0013417 13.25 0.0005295 0.000904 0.0091667 0.0091667

Maximum Sample Result 0.00173 14.5 0.00099 0.00179 0.01 0.01

Minimum Sample Result 0.001 11.8 5.40E-05 0.000177 0.005 0.005

Sample Count 6 6 6 6 6 6

Sample Range 0.00073 2.7 0.000936 0.001613 0.005 0.005

Std Deviation 0.00028889 1.0252 0.00040976 0.00060524 0.0020412 0.0020412

Std Error 0.00011794 0.41853 0.00016728 0.00024709 0.00083333 0.00083333



 

 

 

statistic sample_date MOLYBDENUM (D) MOLYBDENUM (T) NICKEL (D) NICKEL (T)

NITRATE 

NITROGEN (NO3), 

AS N (N)

NITRITE NITROGEN 

(NO2), AS N (N)

3/2/2015 0.000534 0.00054 < 0.50 < 0.50 0.133 < 0.0010

3/11/2015 0.000564 0.000552 < 0.50 < 0.50 0.133 < 0.0010

3/18/2015 0.000586 0.000576 < 0.50 < 0.50 0.137 < 0.0010

3/25/2015 0.000548 0.000574 < 0.50 < 0.50 0.105 < 0.0010

4/1/2015 0.000579 0.000565 < 0.50 < 0.50 0.112 < 0.0010

4/8/2015 0.000557 0.00058 < 0.50 < 0.50 0.0938 < 0.0010

Average Sample Result 0.00056133 0.0005645 0.5 0.5 0.11897 0.001

Maximum Sample Result 0.000586 0.00058 0.5 0.5 0.137 0.001

Minimum Sample Result 0.000534 0.00054 0.5 0.5 0.0938 0.001

Sample Count 6 6 6 6 6 6

Sample Range 0.000052 0.00004 0 0 0.0432 0

Std Deviation 0.000019346 0.000015617 0 0 0.017866 0

Std Error 0.000007898 6.3757E-06 0 0 0.0072939 0

statistic sample_date

NITROGEN, AMMONIA 

(AS N) (N)

ORTHO-

PHOSPHATE (N) pH, Field (N) pH, LAB (N) PHOSPHORUS (N) POTASSIUM (T)

3/2/2015 < 0.0050 0.0032 7.59 8.36 0.0042 0.401

3/11/2015 < 0.0050 0.0027 7.86 8.34 0.0035 0.419

3/18/2015 < 0.0050 0.0035 8.22 8.37 0.0054 0.404

3/25/2015 < 0.0050 0.0022 8.16 8.28 0.004 0.413

4/1/2015 < 0.0050 0.0037 8.33 8.35 0.0073 0.422

4/8/2015 < 0.0050 0.0028 8.25 8.37 0.005 0.439

Average Sample Result 0.005 0.0030167 8.0683 8.345 0.0049 0.41633

Maximum Sample Result 0.005 0.0037 8.33 8.37 0.0073 0.439

Minimum Sample Result 0.005 0.0022 7.59 8.28 0.0035 0.401

Sample Count 6 6 6 6 6 6

Sample Range 0 0.0015 0.74 0.09 0.0038 0.038

Std Deviation 0 0.00055648 0.28463 0.033912 0.0013624 0.013794

Std Error 0 0.00022718 0.1162 0.013844 0.00055618 0.0056313



 

 

 

statistic sample_date SELENIUM (D) SELENIUM (T) SILVER (D) SILVER (T) SODIUM (T) STRONTIUM (D)

3/2/2015 0.69 0.73 < 0.010 < 0.010 0.773 0.0884

3/11/2015 0.76 0.73 < 0.010 < 0.010 0.716 0.0885

3/18/2015 0.7 0.75 < 0.010 < 0.010 0.693 0.0911

3/25/2015 0.73 0.86 < 0.010 < 0.010 0.703 0.0842

4/1/2015 0.687 0.712 < 0.010 < 0.010 0.717 0.0785

4/8/2015 0.712 0.804 < 0.010 < 0.010 0.737 0.0791

Average Sample Result 0.71317 0.76433 0.01 0.01 0.72317 0.084967

Maximum Sample Result 0.76 0.86 0.01 0.01 0.773 0.0911

Minimum Sample Result 0.687 0.712 0.01 0.01 0.693 0.0785

Sample Count 6 6 6 6 6 6

Sample Range 0.073 0.148 0 0 0.08 0.0126

Std Deviation 0.027831 0.056617 0 0 0.028569 0.0052671

Std Error 0.011362 0.023114 0 0 0.011663 0.0021503

statistic sample_date STRONTIUM (T)

SULFATE (AS 

SO4) (D)

TEMPERATURE, 

FIELD (N) THALLIUM (D) THALLIUM (T) TIN (D)

3/2/2015 0.0907 46.8 -0.1 < 0.010 < 0.010 < 0.00010

3/11/2015 0.0923 46.1 0 < 0.010 < 0.010 < 0.00010

3/18/2015 0.088 41.8 -0.1 < 0.010 < 0.010 < 0.00010

3/25/2015 0.0829 39.3 0.1 < 0.010 < 0.010 < 0.00010

4/1/2015 0.0782 30 0.4 < 0.010 < 0.010 < 0.00010

4/8/2015 0.0812 31.5 -0.1 < 0.010 < 0.010 < 0.00010

Average Sample Result 0.08555 39.25 0.033333 0.01 0.01 0.0001

Maximum Sample Result 0.0923 46.8 0.4 0.01 0.01 0.0001

Minimum Sample Result 0.0782 30 -0.1 0.01 0.01 0.0001

Sample Count 6 6 6 6 6 6

Sample Range 0.0141 16.8 0.5 0 0 0

Std Deviation 0.0056224 7.1562 0.19664 0 0 0

Std Error 0.0022953 2.9215 0.080277 0 0 0



 

 

 

statistic sample_date TIN (T) TITANIUM (D) TITANIUM (T)

TOTAL DISSOLVED 

SOLIDS (RESIDUE, 

FILTERABLE) (N)

TOTAL KJELDAHL 

NITROGEN (N)

TOTAL ORGANIC 

CARBON (T)

3/2/2015 < 0.00010 < 10 < 10 229 < 0.050 0.69

3/11/2015 < 0.00010 < 10 < 10 222 < 0.050 < 0.50

3/18/2015 < 0.00010 < 10 < 10 216 0.061 0.93

3/25/2015 < 0.00010 < 10 < 10 205 0.091 0.92

4/1/2015 < 0.00010 < 10 < 10 182 0.095 1.51

4/8/2015 < 0.00010 < 10 < 10 190 0.08 1.72

Average Sample Result 0.0001 10 10 207.33 0.071167 1.045

Maximum Sample Result 0.0001 10 10 229 0.095 1.72

Minimum Sample Result 0.0001 10 10 182 0.05 0.5

Sample Count 6 6 6 6 6 6

Sample Range 0 0 0 47 0.045 1.22

Std Deviation 0 0 0 18.479 0.020193 0.47408

Std Error 0 0 0 7.5439 0.0082439 0.19354

statistic sample_date

TOTAL 

SUSPENDED 

SOLIDS, LAB (N)

TURBIDITY, LAB 

(N) URANIUM (D) URANIUM (T) VANADIUM (D) VANADIUM (T)

3/2/2015 < 1.0 0.13 0.471 0.467 < 1.0 < 1.0

3/11/2015 < 1.0 0.33 0.473 0.472 < 1.0 < 1.0

3/18/2015 < 1.0 0.54 0.471 0.452 < 1.0 < 1.0

3/25/2015 < 1.0 0.44 0.442 0.434 < 1.0 < 1.0

4/1/2015 1.4 1.39 0.422 0.414 < 0.50 < 0.50

4/8/2015 < 1.0 0.76 0.41 0.417 < 0.50 < 0.50

Average Sample Result 1.0667 0.59833 0.44817 0.44267 0.83333 0.83333

Maximum Sample Result 1.4 1.39 0.473 0.472 1 1

Minimum Sample Result 1 0.13 0.41 0.414 0.5 0.5

Sample Count 6 6 6 6 6 6

Sample Range 0.4 1.26 0.063 0.058 0.5 0.5

Std Deviation 0.1633 0.44106 0.027709 0.024881 0.2582 0.2582

Std Error 0.066667 0.18006 0.011312 0.010158 0.10541 0.10541



 

 

 

 

 

 

 

 

 

 

 

statistic sample_date ZINC (D) ZINC (T)

3/2/2015 < 3.0 < 3.0

3/11/2015 < 3.0 < 3.0

3/18/2015 < 3.0 < 3.0

3/25/2015 < 3.0 < 3.0

4/1/2015 < 3.0 3.9

4/8/2015 < 3.0 < 3.0

Average Sample Result 3 3.15

Maximum Sample Result 3 3.9

Minimum Sample Result 3 3

Sample Count 6 6

Sample Range 0 0.9

Std Deviation 0 0.36742

Std Error 0 0.15



FR_FRCP1 (Test Location) 

 

Statistic sample_date

ALKALINITY, 

TOTAL (As 

CaCO3) (N) ALUMINUM (D) ALUMINUM (T) ANTIMONY (D) ANTIMONY (T) ARSENIC (D)

3/2/2015 337 < 0.0030 < 0.0060 0.48 0.51 < 0.20

3/11/2015 266 < 0.0030 0.008 0.36 0.39 < 0.10

3/18/2015 216 < 0.0030 0.0154 0.37 0.38 < 0.10

3/25/2015 230 < 0.0030 0.0172 0.39 0.43 0.1

4/1/2015 192 < 0.0030 0.0502 0.3 0.28 < 0.10

4/8/2015 228 < 0.0030 0.0199 0.38 0.39 < 0.10

Average Sample Result 244.83 0.003 0.01945 0.38 0.39667 0.11667

Maximum Sample Result 337 0.003 0.0502 0.48 0.51 0.2

Minimum Sample Result 192 0.003 0.006 0.3 0.28 0.1

Sample Count 6 6 6 6 6 6

Sample Range 145 0 0.0442 0.18 0.23 0.1

Std Deviation 51.125 5.21E-11 0.015995 0.05831 0.074744 0.040825

Std Error 20.872 2.13E-11 0.00653 0.023805 0.030514 0.016667

Statistic sample_date ARSENIC (T) BARIUM (D) BARIUM (T) BERYLLIUM (D) BERYLLIUM (T) BISMUTH (D)

3/2/2015 0.22 0.0355 0.0373 < 0.20 < 0.20 < 0.0010

3/11/2015 0.12 0.0664 0.0712 < 0.10 < 0.10 < 0.00050

3/18/2015 0.16 0.0895 0.0923 < 0.10 < 0.10 < 0.00050

3/25/2015 0.12 0.0983 0.101 < 0.10 < 0.10 < 0.00050

4/1/2015 0.15 0.0851 0.0854 < 0.10 < 0.10 < 0.000050

4/8/2015 0.1 0.096 0.0969 < 0.10 < 0.10 < 0.000050

Average Sample Result 0.145 0.078467 0.080683 0.11667 0.11667 0.00043333

Maximum Sample Result 0.22 0.0983 0.101 0.2 0.2 0.001

Minimum Sample Result 0.1 0.0355 0.0373 0.1 0.1 5.00E-05

Sample Count 6 6 6 6 6 6

Sample Range 0.12 0.0628 0.0637 0.1 0.1 0.00095

Std Deviation 0.042778 0.023909 0.023685 0.040825 0.040825 0.00035449

Std Error 0.017464 0.0097609 0.0096695 0.016667 0.016667 0.00014472



 

 

 

Statistic sample_date BISMUTH (T) BORON (D) BORON (T) BROMIDE (D) CADMIUM (D) CADMIUM (T)

3/2/2015 < 0.0010 < 0.020 < 0.020 < 1.0 < 0.020 0.053

3/11/2015 < 0.00050 0.012 0.014 < 0.50 < 0.010 0.073

3/18/2015 < 0.00050 0.014 0.015 < 0.25 0.016 0.078

3/25/2015 < 0.00050 0.014 0.013 < 0.25 0.055 0.073

4/1/2015 < 0.000050 0.012 0.012 < 0.10 0.0514 0.0724

4/8/2015 < 0.000050 0.013 0.012 < 0.25 0.0509 0.0748

Average Sample Result 0.00043333 0.014167 0.014333 0.39167 0.033883 0.0707

Maximum Sample Result 0.001 0.02 0.02 1 0.055 0.078

Minimum Sample Result 5.00E-05 0.012 0.012 0.1 0.01 0.053

Sample Count 6 6 6 6 6 6

Sample Range 0.00095 0.008 0.008 0.9 0.045 0.025

Std Deviation 0.00035449 0.0029944 0.0030111 0.32468 0.020617 0.0089091

Std Error 0.00014472 0.0012225 0.0012293 0.13255 0.0084168 0.0036371

Statistic sample_date CALCIUM (T)

CARBON, 

DISSOLVED 

ORGANIC (D) CHLORIDE (D) CHROMIUM (D) CHROMIUM (T) COBALT (D)

3/2/2015 337 1.44 2.6 < 0.20 < 0.20 < 0.20

3/11/2015 210 0.85 3.3 < 0.10 0.17 < 0.10

3/18/2015 140 1.3 2.1 < 0.10 0.16 0.12

3/25/2015 147 1.09 2.3 0.12 0.16 0.14

4/1/2015 108 1.57 1.8 0.12 0.21 < 0.10

4/8/2015 134 1.42 2.4 < 0.10 0.15 0.12

Average Sample Result 179.33 1.2783 2.4167 0.12333 0.175 0.13

Maximum Sample Result 337 1.57 3.3 0.2 0.21 0.2

Minimum Sample Result 108 0.85 1.8 0.1 0.15 0.1

Sample Count 6 6 6 6 6 6

Sample Range 229 0.72 1.5 0.1 0.06 0.1

Std Deviation 84.303 0.26483 0.51153 0.038816 0.02429 0.037417

Std Error 34.417 0.10812 0.20883 0.015846 0.0099163 0.015275



 

 

 

Statistic sample_date COBALT (T)

CONDUCTIVITY, 

FIELD (N)

CONDUCTIVITY, 

LAB (N) COPPER (D) COPPER (T)

DISSOLVED 

OXYGEN, FIELD 

(N)

3/2/2015 < 0.20 1540 2680 < 0.50 < 1.0 12.93

3/11/2015 0.11 1291 1600 < 0.50 < 0.50 14.26

3/18/2015 0.14 1004 1090 < 0.50 < 0.50 13.26

3/25/2015 0.15 942 1080 < 0.50 < 0.50 12.38

4/1/2015 0.14 737.2 834 < 0.50 < 0.50 12.28

4/8/2015 0.15 907.3 960 < 0.50 < 0.50 13.99

Average Sample Result 0.14833 1070.3 1374 0.5 0.58333 13.183

Maximum Sample Result 0.2 1540 2680 0.5 1 14.26

Minimum Sample Result 0.11 737.2 834 0.5 0.5 12.28

Sample Count 6 6 6 6 6 6

Sample Range 0.09 802.8 1846 0 0.5 1.98

Std Deviation 0.029269 292.47 690.91 0 0.20412 0.81748

Std Error 0.011949 119.4 282.06 0 0.083333 0.33373

Statistic sample_date FLUORIDE (D)

Hardness, Total 

or Dissolved 

CaCO3 (N)

INSTANTANEOUS 

FLOW (N) IRON (D) IRON (T) LEAD (D)

3/2/2015 0.45 1880 < 0.020 < 0.020 < 0.10

3/11/2015 < 0.20 1030 < 0.010 0.014 < 0.050

3/18/2015 0.17 629 0.5174 < 0.010 0.026 < 0.050

3/25/2015 0.18 681 0.304 < 0.010 0.03 < 0.050

4/1/2015 0.162 488 1.4343 < 0.010 0.073 < 0.050

4/8/2015 0.17 568 0.5696 < 0.010 0.033 < 0.050

Average Sample Result 0.222 879.33 0.70633 0.011667 0.032667 0.058333

Maximum Sample Result 0.45 1880 1.4343 0.02 0.073 0.1

Minimum Sample Result 0.162 488 0.304 0.01 0.014 0.05

Sample Count 6 6 4 6 6 6

Sample Range 0.288 1392 1.1303 0.01 0.059 0.05

Std Deviation 0.11246 524.62 0.49873 0.0040825 0.020916 0.020412

Std Error 0.045913 214.17 0.24937 0.0016667 0.0085388 0.0083333



 

 

 

Statistic sample_date LEAD (T) LITHIUM (D) LITHIUM (T) MAGNESIUM (T) MANGANESE (D) MANGANESE (T)

3/2/2015 < 0.10 0.0538 0.0562 261 0.00193 0.00265

3/11/2015 < 0.050 0.0451 0.0475 131 0.00414 0.00805

3/18/2015 < 0.050 0.0482 0.0443 73.3 0.00638 0.0101

3/25/2015 < 0.050 0.0474 0.0487 75.6 0.00805 0.01

4/1/2015 0.064 0.0312 0.0312 50.6 0.00771 0.0118

4/8/2015 < 0.050 0.044 0.045 58.3 0.00817 0.0101

Average Sample Result 0.060667 0.04495 0.045483 108.3 0.0060633 0.0087833

Maximum Sample Result 0.1 0.0538 0.0562 261 0.00817 0.0118

Minimum Sample Result 0.05 0.0312 0.0312 50.6 0.00193 0.00265

Sample Count 6 6 6 6 6 6

Sample Range 0.05 0.0226 0.025 210.4 0.00624 0.00915

Std Deviation 0.020067 0.0075482 0.0081842 79.945 0.002529 0.0032312

Std Error 0.0081921 0.0030815 0.0033412 32.637 0.0010325 0.0013191

Statistic sample_date MERCURY (D) MERCURY (T) MOLYBDENUM (D) MOLYBDENUM (T) NICKEL (D) NICKEL (T)

3/2/2015 < 0.010 < 0.010 0.00284 0.00288 30.5 32.1

3/11/2015 < 0.010 < 0.010 0.00214 0.0022 12.8 13.9

3/18/2015 < 0.010 < 0.010 0.00208 0.00199 6.22 6.65

3/25/2015 < 0.010 < 0.010 0.00201 0.00198 6.9 7.17

4/1/2015 < 0.010 < 0.010 0.00174 0.00176 4.51 4.56

4/8/2015 < 0.0050 < 0.0050 0.00204 0.00202 5.86 6.16

Average Sample Result 0.0091667 0.0091667 0.0021417 0.0021383 11.132 11.757

Maximum Sample Result 0.01 0.01 0.00284 0.00288 30.5 32.1

Minimum Sample Result 0.005 0.005 0.00174 0.00176 4.51 4.56

Sample Count 6 6 6 6 6 6

Sample Range 0.005 0.005 0.0011 0.00112 25.99 27.54

Std Deviation 0.0020412 0.0020412 0.00036891 0.00038938 9.9155 10.475

Std Error 0.00083333 0.00083333 0.00015061 0.00015896 4.048 4.2766



 

 

 

Statistic sample_date

NITRATE 

NITROGEN (NO3), 

AS N (N)

NITRITE NITROGEN 

(NO2), AS N (N)

NITROGEN, 

AMMONIA (AS N) 

(N)

ORTHO-

PHOSPHATE (N) pH, Field (N) pH, LAB (N)

3/2/2015 30.1 < 0.020 < 0.0050 < 0.0010 7.65 8.27

3/11/2015 19.4 < 0.010 < 0.0050 < 0.0010 8.19 8.36

3/18/2015 14.2 0.0167 0.0349 < 0.0010 8.35 8.41

3/25/2015 15.2 0.0159 0.0272 < 0.0010 8.22 8.34

4/1/2015 11.4 0.01 0.0111 < 0.0010 8.47 8.39

4/8/2015 15 0.0177 0.0166 < 0.0010 8.29 8.4

Average Sample Result 17.55 0.01505 0.016633 0.001 8.195 8.3617

Maximum Sample Result 30.1 0.02 0.0349 0.001 8.47 8.41

Minimum Sample Result 11.4 0.01 0.005 0.001 7.65 8.27

Sample Count 6 6 6 6 6 6

Sample Range 18.7 0.01 0.0299 0 0.82 0.14

Std Deviation 6.6633 0.0041467 0.01222 0 0.28508 0.051929

Std Error 2.7203 0.0016929 0.0049887 0 0.11638 0.0212

Statistic sample_date PHOSPHORUS (N) POTASSIUM (T) SELENIUM (D) SELENIUM (T) SILVER (D) SILVER (T)

3/2/2015 0.0021 3.98 490 497 < 0.020 < 0.020

3/11/2015 0.0029 2.68 214 218 < 0.010 < 0.010

3/18/2015 0.0032 2.14 94.6 98.3 < 0.010 < 0.010

3/25/2015 0.0032 2.23 99.5 103 < 0.010 < 0.010

4/1/2015 0.0067 1.69 64.3 61.4 < 0.010 < 0.010

4/8/2015 0.0042 2.03 86.6 86.5 < 0.010 < 0.010

Average Sample Result 0.0037167 2.4583 174.83 177.37 0.011667 0.011667

Maximum Sample Result 0.0067 3.98 490 497 0.02 0.02

Minimum Sample Result 0.0021 1.69 64.3 61.4 0.01 0.01

Sample Count 6 6 6 6 6 6

Sample Range 0.0046 2.29 425.7 435.6 0.01 0.01

Std Deviation 0.0016092 0.8114 163.08 165.71 0.0040825 0.0040825

Std Error 0.00065697 0.33125 66.578 67.652 0.0016667 0.0016667



 

 

 

Statistic sample_date SODIUM (T) STRONTIUM (D) STRONTIUM (T)

SULFATE (AS 

SO4) (D)

TEMPERATURE, 

FIELD (N) THALLIUM (D)

3/2/2015 2.07 0.223 0.231 1460 -0.2 0.03

3/11/2015 2.49 0.186 0.192 720 1 0.017

3/18/2015 2.59 0.181 0.184 365 3.5 0.011

3/25/2015 2.86 0.176 0.184 378 1.1 0.014

4/1/2015 1.88 0.138 0.14 253 4 < 0.010

4/8/2015 2.45 0.171 0.171 319 0.2 0.013

Average Sample Result 2.39 0.17917 0.18367 582.5 1.6 0.015833

Maximum Sample Result 2.86 0.223 0.231 1460 4 0.03

Minimum Sample Result 1.88 0.138 0.14 253 -0.2 0.01

Sample Count 6 6 6 6 6 6

Sample Range 0.98 0.085 0.091 1207 4.2 0.02

Std Deviation 0.35693 0.02736 0.029588 459.57 1.7424 0.0073598

Std Error 0.14572 0.01117 0.012079 187.62 0.71134 0.0030046

Statistic sample_date THALLIUM (T) TIN (D) TIN (T) TITANIUM (D) TITANIUM (T)

TOTAL DISSOLVED 

SOLIDS (RESIDUE, 

FILTERABLE) (N)

3/2/2015 0.032 < 0.00020 < 0.00020 17 17 2580

3/11/2015 0.019 < 0.00010 < 0.00010 19 21 1340

3/18/2015 0.012 < 0.00010 < 0.00010 16 17 813

3/25/2015 0.014 < 0.00010 < 0.00010 < 10 < 10 851

4/1/2015 0.01 < 0.00010 < 0.00010 < 10 11 597

4/8/2015 0.01 < 0.00010 < 0.00010 < 10 < 10 728

Average Sample Result 0.016167 0.00011667 0.00011667 13.667 14.333 1151.5

Maximum Sample Result 0.032 0.0002 0.0002 19 21 2580

Minimum Sample Result 0.01 0.0001 0.0001 10 10 597

Sample Count 6 6 6 6 6 6

Sample Range 0.022 0.0001 0.0001 9 11 1983

Std Deviation 0.0084479 0.000040825 0.000040825 4.1312 4.6332 744.02

Std Error 0.0034488 0.000016667 0.000016667 1.6865 1.8915 303.75



 

 

 

Statistic sample_date

TOTAL KJELDAHL 

NITROGEN (N)

TOTAL ORGANIC 

CARBON (T)

TOTAL 

SUSPENDED 

SOLIDS, LAB (N)

TURBIDITY, LAB 

(N) URANIUM (D) URANIUM (T)

3/2/2015 < 0.050 1.46 < 1.0 0.12 15.2 15.5

3/11/2015 < 0.050 0.94 < 1.0 0.82 6.97 7.29

3/18/2015 < 0.050 1.29 1.2 0.91 4.01 4.06

3/25/2015 < 0.050 1.12 1.9 0.97 3.81 3.91

4/1/2015 < 0.050 1.82 3.8 2.8 2.55 2.56

4/8/2015 < 0.050 1.31 1.6 1 3.33 3.32

Average Sample Result 0.05 1.3233 1.75 1.1033 5.9783 6.1067

Maximum Sample Result 0.05 1.82 3.8 2.8 15.2 15.5

Minimum Sample Result 0.05 0.94 1 0.12 2.55 2.56

Sample Count 6 6 6 6 6 6

Sample Range 0 0.88 2.8 2.68 12.65 12.94

Std Deviation 8.33E-10 0.30164 1.0654 0.8935 4.7616 4.8784

Std Error 3.40E-10 0.12314 0.43493 0.36477 1.9439 1.9916

Statistic sample_date VANADIUM (D) VANADIUM (T) ZINC (D) ZINC (T)

3/2/2015 < 2.0 < 2.0 < 3.0 < 6.0

3/11/2015 < 1.0 < 1.0 < 3.0 < 3.0

3/18/2015 < 1.0 < 1.0 < 3.0 < 3.0

3/25/2015 < 1.0 < 1.0 < 3.0 3.2

4/1/2015 < 0.50 < 0.50 < 3.0 3.5

4/8/2015 < 0.50 < 0.50 < 3.0 < 3.0

Average Sample Result 1 1 3 3.6167

Maximum Sample Result 2 2 3 6

Minimum Sample Result 0.5 0.5 3 3

Sample Count 6 6 6 6

Sample Range 1.5 1.5 0 3

Std Deviation 0.54772 0.54772 0 1.1839

Std Error 0.22361 0.22361 0 0.48333



GH_FR1 (Test Location) 

 

Statistic sample_date

ALKALINITY, 

TOTAL (As 

CaCO3) (N) ALUMINUM (D) ALUMINUM (T) ANTIMONY (D) ANTIMONY (T) ARSENIC (D)

3/2/2015 202 < 0.0030 0.0048 0.14 0.14 < 0.10

3/9/2015 210 < 0.0030 0.0047 0.23 0.23 < 0.10

3/16/2015 202 < 0.0030 0.0935 0.2 0.22 < 0.10

3/23/2015 214 < 0.0030 0.0452 0.18 0.2 < 0.10

3/30/2015 197 < 0.0030 0.157 0.21 0.21 0.12

4/7/2015 199 < 0.0030 0.0456 0.17 0.19 0.1

Average Sample Result 204 0.003 0.058467 0.18833 0.19833 0.10333

Maximum Sample Result 214 0.003 0.157 0.23 0.23 0.12

Minimum Sample Result 197 0.003 0.0047 0.14 0.14 0.1

Sample Count 6 6 6 6 6 6

Sample Range 17 0 0.1523 0.09 0.09 0.02

Std Deviation 6.603 5.21E-11 0.058393 0.031885 0.031885 0.008165

Std Error 2.6957 2.13E-11 0.023839 0.013017 0.013017 0.0033333

Statistic sample_date ARSENIC (T) BARIUM (D) BARIUM (T) BERYLLIUM (D) BERYLLIUM (T) BISMUTH (D)

3/2/2015 0.14 0.124 0.126 < 0.10 < 0.10 < 0.00050

3/9/2015 0.12 0.118 0.118 < 0.10 < 0.10 < 0.00050

3/16/2015 0.15 0.107 0.114 < 0.10 < 0.10 < 0.00050

3/23/2015 0.16 0.111 0.112 < 0.10 < 0.10 < 0.00050

3/30/2015 0.18 0.0978 0.0975 < 0.10 < 0.10 < 0.000050

4/7/2015 0.15 0.106 0.11 < 0.10 < 0.10 < 0.000050

Average Sample Result 0.15 0.11063 0.11292 0.1 0.1 0.00035

Maximum Sample Result 0.18 0.124 0.126 0.1 0.1 0.0005

Minimum Sample Result 0.12 0.0978 0.0975 0.1 0.1 5.00E-05

Sample Count 6 6 6 6 6 6

Sample Range 0.06 0.0262 0.0285 0 0 0.00045

Std Deviation 0.02 0.0092998 0.0094362 1.666E-09 1.666E-09 0.00023238

Std Error 0.008165 0.0037966 0.0038523 6.80E-10 6.80E-10 0.000094868



 

 

 

 

Statistic sample_date BISMUTH (T) BORON (D) BORON (T) BROMIDE (D) CADMIUM (D) CADMIUM (T)

3/2/2015 < 0.00050 0.012 < 0.010 < 0.10 0.021 0.024

3/9/2015 < 0.00050 < 0.010 < 0.010 < 0.10 0.019 0.02

3/16/2015 < 0.00050 < 0.010 < 0.010 < 0.10 0.023 0.031

3/23/2015 < 0.00050 < 0.010 0.011 < 0.10 0.023 0.028

3/30/2015 < 0.000050 < 0.010 < 0.010 < 0.10 0.0178 0.0299

4/7/2015 < 0.000050 0.01 0.011 < 0.10 0.0221 0.0259

Average Sample Result 0.00035 0.010333 0.010333 0.1 0.020983 0.026467

Maximum Sample Result 0.0005 0.012 0.011 0.1 0.023 0.031

Minimum Sample Result 5.00E-05 0.01 0.01 0.1 0.0178 0.02

Sample Count 6 6 6 6 6 6

Sample Range 0.00045 0.002 0.001 0 0.0052 0.011

Std Deviation 0.00023238 0.0008165 0.0005164 1.666E-09 0.0021656 0.0040722

Std Error 0.000094868 0.00033333 0.00021082 6.80E-10 0.00088409 0.0016625

Statistic sample_date CALCIUM (T)

CARBON, 

DISSOLVED 

ORGANIC (D) CHLORIDE (D) CHROMIUM (D) CHROMIUM (T) COBALT (D)

3/2/2015 114 1.06 2.6 0.21 0.15 < 0.10

3/9/2015 125 0.81 2.5 0.1 0.15 0.11

3/16/2015 122 1.68 3 0.12 0.23 0.13

3/23/2015 109 1.33 2.6 0.11 0.21 0.1

3/30/2015 104 2.08 2.9 0.11 0.31 0.13

4/7/2015 105 1.39 2.5 0.12 0.21 < 0.10

Average Sample Result 113.17 1.3917 2.6833 0.12833 0.21 0.11167

Maximum Sample Result 125 2.08 3 0.21 0.31 0.13

Minimum Sample Result 104 0.81 2.5 0.1 0.15 0.1

Sample Count 6 6 6 6 6 6

Sample Range 21 1.27 0.5 0.11 0.16 0.03

Std Deviation 8.7958 0.44924 0.2137 0.040702 0.05933 0.01472

Std Error 3.5909 0.1834 0.087242 0.016617 0.024221 0.0060093



 

 

 

 

Statistic sample_date COBALT (T)

CONDUCTIVITY, 

FIELD (N)

CONDUCTIVITY, 

LAB (N) COPPER (D) COPPER (T)

DISSOLVED 

OXYGEN, FIELD 

(N)

3/2/2015 < 0.10 628.9 851 < 0.50 < 0.50 11.58

3/9/2015 0.13 896 < 0.50 < 0.50

3/16/2015 0.19 837 < 0.50 < 0.50

3/23/2015 0.14 838 < 0.50 < 0.50

3/30/2015 0.21 766 < 0.50 0.53

4/7/2015 0.17 594.2 777 < 0.50 < 0.50 12.09

Average Sample Result 0.15667 611.55 827.5 0.5 0.505 11.835

Maximum Sample Result 0.21 628.9 896 0.5 0.53 12.09

Minimum Sample Result 0.1 594.2 766 0.5 0.5 11.58

Sample Count 6 2 6 6 6 2

Sample Range 0.11 34.7 130 0 0.03 0.51

Std Deviation 0.040825 24.537 48.533 0 0.012247 0.36062

Std Error 0.016667 17.35 19.814 0 0.005 0.255

Statistic sample_date FLUORIDE (D)

Hardness, Total 

or Dissolved 

CaCO3 (N)

INSTANTANEOUS 

FLOW (N) IRON (D) IRON (T) LEAD (D)

3/2/2015 0.18 475 < 0.010 < 0.010 < 0.050

3/9/2015 0.152 526 < 0.010 < 0.010 < 0.050

3/16/2015 0.138 484 < 0.010 0.077 < 0.050

3/23/2015 0.154 490 < 0.010 0.061 < 0.050

3/30/2015 0.142 458 < 0.010 0.141 < 0.050

4/7/2015 0.146 435 < 0.010 0.038 < 0.050

Average Sample Result 0.152 478 0 0.01 0.056167 0.05

Maximum Sample Result 0.18 526 0 0.01 0.141 0.05

Minimum Sample Result 0.138 435 0 0.01 0.01 0.05

Sample Count 6 6 0 6 6 6

Sample Range 0.042 91 0 0 0.131 0

Std Deviation 0.014967 30.796 0 0 0.049491 8.33E-10

Std Error 0.0061101 12.572 0 0 0.020205 3.40E-10



 

 

 

 

Statistic sample_date LEAD (T) LITHIUM (D) LITHIUM (T) MAGNESIUM (T) MANGANESE (D) MANGANESE (T)

3/2/2015 < 0.050 0.0155 0.0154 49.3 0.00167 0.00208

3/9/2015 < 0.050 0.0142 0.0144 53.5 0.00171 0.00229

3/16/2015 0.056 0.0121 0.0134 49.8 0.00203 0.00513

3/23/2015 0.056 0.0139 0.0131 48 0.00192 0.00439

3/30/2015 0.102 0.014 0.0135 46.7 0.00303 0.00659

4/7/2015 < 0.050 0.0151 0.0154 45.4 0.00278 0.00325

Average Sample Result 0.060667 0.014133 0.0142 48.783 0.00219 0.003955

Maximum Sample Result 0.102 0.0155 0.0154 53.5 0.00303 0.00659

Minimum Sample Result 0.05 0.0121 0.0131 45.4 0.00167 0.00208

Sample Count 6 6 6 6 6 6

Sample Range 0.052 0.0034 0.0023 8.1 0.00136 0.00451

Std Deviation 0.020461 0.0011843 0.0010257 2.8266 0.00057498 0.0017492

Std Error 0.0083533 0.00048351 0.00041873 1.154 0.00023473 0.00071409

Statistic sample_date MERCURY (D) MERCURY (T) MOLYBDENUM (D) MOLYBDENUM (T) NICKEL (D) NICKEL (T)

3/2/2015 < 0.010 < 0.010 0.000954 0.000984 2.19 2.31

3/9/2015 < 0.010 < 0.010 0.00128 0.00131 4.66 4.67

3/16/2015 < 0.010 < 0.010 0.00118 0.00121 3.28 3.67

3/23/2015 < 0.010 < 0.010 0.00109 0.00111 3.63 3.99

3/30/2015 < 0.010 < 0.010 0.00143 0.00143 3.94 4.17

4/7/2015 < 0.0050 < 0.0050 0.00112 0.00114 2.75 2.8

Average Sample Result 0.0091667 0.0091667 0.0011757 0.0011973 3.4083 3.6017

Maximum Sample Result 0.01 0.01 0.00143 0.00143 4.66 4.67

Minimum Sample Result 0.005 0.005 0.000954 0.000984 2.19 2.31

Sample Count 6 6 6 6 6 6

Sample Range 0.005 0.005 0.000476 0.000446 2.47 2.36

Std Deviation 0.0020412 0.0020412 0.00016442 0.00015711 0.87552 0.88667

Std Error 0.00083333 0.00083333 0.000067123 0.000064139 0.35743 0.36198



 

 

 

 

Statistic sample_date

NITRATE 

NITROGEN (NO3), 

AS N (N)

NITRITE NITROGEN 

(NO2), AS N (N)

NITROGEN, 

AMMONIA (AS N) 

(N)

ORTHO-

PHOSPHATE (N) pH, Field (N) pH, LAB (N)

3/2/2015 13 0.0039 < 0.0050 < 0.0010 8.23 8.28

3/9/2015 11.7 0.004 < 0.0050 < 0.0010 8.35

3/16/2015 10.8 0.0032 < 0.0050 0.0022 8.3

3/23/2015 11 0.0026 < 0.0050 0.0011 8.36

3/30/2015 9.35 0.0045 < 0.0050 0.0019 8.26

4/7/2015 10.5 0.0045 < 0.0050 < 0.0010 8.29 8.39

Average Sample Result 11.058 0.0037833 0.005 0.0013667 8.26 8.3233

Maximum Sample Result 13 0.0045 0.005 0.0022 8.29 8.39

Minimum Sample Result 9.35 0.0026 0.005 0.001 8.23 8.26

Sample Count 6 6 6 6 2 6

Sample Range 3.65 0.0019 0 0.0012 0.06 0.13

Std Deviation 1.2233 0.00075211 0 0.00053914 0.042426 0.050859

Std Error 0.4994 0.00030705 0 0.0002201 0.03 0.020763

Statistic sample_date PHOSPHORUS (N) POTASSIUM (T) SELENIUM (D) SELENIUM (T) SILVER (D) SILVER (T)

3/2/2015 0.0036 1.2 51.3 52.4 < 0.010 < 0.010

3/9/2015 < 0.0020 1.34 56.1 55.2 < 0.010 < 0.010

3/16/2015 0.0043 1.34 50.5 52.4 < 0.010 < 0.010

3/23/2015 0.0081 1.26 51.8 47.4 < 0.010 < 0.010

3/30/2015 0.012 1.32 47.3 45.2 < 0.010 < 0.010

4/7/2015 0.0039 1.28 44.4 46.1 < 0.010 < 0.010

Average Sample Result 0.00565 1.29 50.233 49.783 0.01 0.01

Maximum Sample Result 0.012 1.34 56.1 55.2 0.01 0.01

Minimum Sample Result 0.002 1.2 44.4 45.2 0.01 0.01

Sample Count 6 6 6 6 6 6

Sample Range 0.01 0.14 11.7 10 0 0

Std Deviation 0.0037077 0.054772 4.0178 4.0814 0 0

Std Error 0.0015137 0.022361 1.6403 1.6662 0 0



 

 

 

 

Statistic sample_date SODIUM (T) STRONTIUM (D) STRONTIUM (T)

SULFATE (AS 

SO4) (D)

TEMPERATURE, 

FIELD (N) THALLIUM (D)

3/2/2015 2.42 0.164 0.163 233 0 < 0.010

3/9/2015 2.43 0.169 0.172 264 < 0.010

3/16/2015 2.52 0.151 0.16 231 < 0.010

3/23/2015 2.37 0.145 0.149 229 < 0.010

3/30/2015 2.29 0.143 0.143 223 < 0.010

4/7/2015 2.34 0.146 0.149 205 2.8 < 0.010

Average Sample Result 2.395 0.153 0.156 230.83 1.4 0.01

Maximum Sample Result 2.52 0.169 0.172 264 2.8 0.01

Minimum Sample Result 2.29 0.143 0.143 205 0 0.01

Sample Count 6 6 6 6 2 6

Sample Range 0.23 0.026 0.029 59 2.8 0

Std Deviation 0.080187 0.0109 0.010844 19.167 1.9799 0

Std Error 0.032736 0.0044497 0.0044272 7.8248 1.4 0

Statistic sample_date THALLIUM (T) TIN (D) TIN (T) TITANIUM (D) TITANIUM (T)

TOTAL DISSOLVED 

SOLIDS (RESIDUE, 

FILTERABLE) (N)

3/2/2015 < 0.010 < 0.00010 < 0.00010 11 11 621

3/9/2015 < 0.010 < 0.00010 < 0.00010 14 13 647

3/16/2015 < 0.010 < 0.00010 < 0.00010 12 17 563

3/23/2015 < 0.010 < 0.00010 < 0.00010 11 13 598

3/30/2015 < 0.010 < 0.00010 < 0.00010 11 15 536

4/7/2015 < 0.010 < 0.00010 < 0.00010 < 10 11 527

Average Sample Result 0.01 0.0001 0.0001 11.5 13.333 582

Maximum Sample Result 0.01 0.0001 0.0001 14 17 647

Minimum Sample Result 0.01 0.0001 0.0001 10 11 527

Sample Count 6 6 6 6 6 6

Sample Range 0 0 0 4 6 120

Std Deviation 0 0 0 1.3784 2.3381 47.967

Std Error 0 0 0 0.56273 0.95452 19.582



 

 

 

 

Statistic sample_date

TOTAL KJELDAHL 

NITROGEN (N)

TOTAL ORGANIC 

CARBON (T)

TOTAL 

SUSPENDED 

SOLIDS, LAB (N)

TURBIDITY, LAB 

(N) URANIUM (D) URANIUM (T)

3/2/2015 < 0.050 1.08 < 1.0 0.18 2.18 2.17

3/9/2015 < 0.10 0.96 1.2 0.41 2.49 2.53

3/16/2015 < 0.050 2.08 < 1.0 2.88 2.31 2.46

3/23/2015 < 0.050 2.08 3.1 2.71 2.08 2.13

3/30/2015 0.223 2.87 5.7 10.5 2.23 2.21

4/7/2015 0.162 1.64 1.3 1.67 2.01 2.04

Average Sample Result 0.10583 1.785 2.2167 3.0583 2.2167 2.2567

Maximum Sample Result 0.223 2.87 5.7 10.5 2.49 2.53

Minimum Sample Result 0.05 0.96 1 0.18 2.01 2.04

Sample Count 6 6 6 6 6 6

Sample Range 0.173 1.91 4.7 10.32 0.48 0.49

Std Deviation 0.072483 0.71414 1.8841 3.8146 0.17108 0.19429

Std Error 0.029591 0.29154 0.76916 1.5573 0.069841 0.079317

Statistic sample_date VANADIUM (D) VANADIUM (T) ZINC (D) ZINC (T)

3/2/2015 < 1.0 < 1.0 < 3.0 < 3.0

3/9/2015 < 1.0 < 1.0 < 3.0 < 3.0

3/16/2015 < 1.0 < 1.0 < 3.0 < 3.0

3/23/2015 < 1.0 < 1.0 < 3.0 < 3.0

3/30/2015 < 0.50 0.67 < 3.0 < 3.0

4/7/2015 < 0.50 < 0.50 < 3.0 < 3.0

Average Sample Result 0.83333 0.86167 3 3

Maximum Sample Result 1 1 3 3

Minimum Sample Result 0.5 0.5 3 3

Sample Count 6 6 6 6

Sample Range 0.5 0.5 0 0

Std Deviation 0.2582 0.22094 0 0

Std Error 0.10541 0.0902 0 0



GH_ERC (Test Location) 

 

 

 

Statistic sample_date

ALKALINITY, 

TOTAL (As 

CaCO3) (N) ALUMINUM (D) ALUMINUM (T) ANTIMONY (D) ANTIMONY (T) ARSENIC (D)

3/3/2015 155 < 0.0030 0.0281 < 0.10 0.12 < 0.10

3/17/2015 151 < 0.0030 0.0332 < 0.10 < 0.10 < 0.10

3/24/2015 170 < 0.0030 0.0162 < 0.10 < 0.10 < 0.10

3/31/2015 158 < 0.0030 0.156 < 0.10 < 0.10 < 0.10

Average Sample Result 158.5 0.003 0.058375 0.1 0.105 0.1

Maximum Sample Result 170 0.003 0.156 0.1 0.12 0.1

Minimum Sample Result 151 0.003 0.0162 0.1 0.1 0.1

Sample Count 4 4 4 4 4 4

Sample Range 19 0 0.1398 0 0.02 0

Std Deviation 8.1854 0 0.065472 0 0.01 0

Std Error 4.0927 0 0.032736 0 0.005 0

Statistic sample_date ARSENIC (T) BARIUM (D) BARIUM (T) BERYLLIUM (D) BERYLLIUM (T) BISMUTH (D)

3/3/2015 0.15 0.0551 0.0561 < 0.10 < 0.10 < 0.00050

3/17/2015 0.1 0.0556 0.0582 < 0.10 < 0.10 < 0.00050

3/24/2015 0.11 0.0548 0.0555 < 0.10 < 0.10 < 0.00050

3/31/2015 0.16 0.0538 0.0546 < 0.10 < 0.10 < 0.000050

Average Sample Result 0.13 0.054825 0.0561 0.1 0.1 0.0003875

Maximum Sample Result 0.16 0.0556 0.0582 0.1 0.1 0.0005

Minimum Sample Result 0.1 0.0538 0.0546 0.1 0.1 5.00E-05

Sample Count 4 4 4 4 4 4

Sample Range 0.06 0.0018 0.0036 0 0 0.00045

Std Deviation 0.029439 0.00075884 0.0015297 0 0 0.000225

Std Error 0.01472 0.00037942 0.00076485 0 0 0.0001125



 

 

 

 

Statistic sample_date BISMUTH (T) BORON (D) BORON (T) BROMIDE (D) CADMIUM (D) CADMIUM (T)

3/3/2015 < 0.00050 < 0.010 < 0.010 < 0.050 < 0.010 < 0.010

3/17/2015 < 0.00050 < 0.010 < 0.010 < 0.050 0.01 < 0.010

3/24/2015 < 0.00050 < 0.010 < 0.010 < 0.050 < 0.010 < 0.010

3/31/2015 < 0.000050 < 0.010 < 0.010 < 0.050 0.0068 0.0245

Average Sample Result 0.0003875 0.01 0.01 0.05 0.0092 0.013625

Maximum Sample Result 0.0005 0.01 0.01 0.05 0.01 0.0245

Minimum Sample Result 5.00E-05 0.01 0.01 0.05 0.0068 0.01

Sample Count 4 4 4 4 4 4

Sample Range 0.00045 0 0 0 0.0032 0.0145

Std Deviation 0.000225 0 0 0 0.0016 0.00725

Std Error 0.0001125 0 0 0 0.0008 0.003625

Statistic sample_date CALCIUM (T)

CARBON, 

DISSOLVED 

ORGANIC (D) CHLORIDE (D) CHROMIUM (D) CHROMIUM (T) COBALT (D)

3/3/2015 55.2 0.64 < 1.0 0.29 0.34 < 0.10

3/17/2015 53.9 0.71 1.2 0.23 0.31 < 0.10

3/24/2015 54.3 0.62 1.1 0.24 0.28 < 0.10

3/31/2015 54.8 1.04 < 1.0 0.24 0.6 < 0.10

Average Sample Result 54.55 0.7525 1.075 0.25 0.3825 0.1

Maximum Sample Result 55.2 1.04 1.2 0.29 0.6 0.1

Minimum Sample Result 53.9 0.62 1 0.23 0.28 0.1

Sample Count 4 4 4 4 4 4

Sample Range 1.3 0.42 0.2 0.06 0.32 0

Std Deviation 0.56862 0.19551 0.095743 0.02708 0.14705 0

Std Error 0.28431 0.097756 0.047871 0.01354 0.073527 0



 

 

 

 

Statistic sample_date CALCIUM (T)

CARBON, 

DISSOLVED 

ORGANIC (D) CHLORIDE (D) CHROMIUM (D) CHROMIUM (T) COBALT (D)

3/3/2015 55.2 0.64 < 1.0 0.29 0.34 < 0.10

3/17/2015 53.9 0.71 1.2 0.23 0.31 < 0.10

3/24/2015 54.3 0.62 1.1 0.24 0.28 < 0.10

3/31/2015 54.8 1.04 < 1.0 0.24 0.6 < 0.10

Average Sample Result 54.55 0.7525 1.075 0.25 0.3825 0.1

Maximum Sample Result 55.2 1.04 1.2 0.29 0.6 0.1

Minimum Sample Result 53.9 0.62 1 0.23 0.28 0.1

Sample Count 4 4 4 4 4 4

Sample Range 1.3 0.42 0.2 0.06 0.32 0

Std Deviation 0.56862 0.19551 0.095743 0.02708 0.14705 0

Std Error 0.28431 0.097756 0.047871 0.01354 0.073527 0

Statistic sample_date COBALT (T)

CONDUCTIVITY, 

FIELD (N)

CONDUCTIVITY, 

LAB (N) COPPER (D) COPPER (T)

DISSOLVED 

OXYGEN, FIELD 

(N)

3/3/2015 < 0.10 278.6 345 < 0.50 < 0.50 9.89

3/17/2015 < 0.10 338 < 0.50 < 0.50

3/24/2015 < 0.10 340 < 0.50 < 0.50

3/31/2015 < 0.10 337 < 0.50 < 0.50

Average Sample Result 0.1 278.6 340 0.5 0.5 9.89

Maximum Sample Result 0.1 278.6 345 0.5 0.5 9.89

Minimum Sample Result 0.1 278.6 337 0.5 0.5 9.89

Sample Count 4 2 4 4 4 2

Sample Range 0 0 8 0 0 0

Std Deviation 0 0 3.559 0 0 0

Std Error 0 0 1.7795 0 0 0



 

 

 

 

Statistic sample_date FLUORIDE (D)

Hardness, Total 

or Dissolved 

CaCO3 (N)

INSTANTANEOUS 

FLOW (N) IRON (D) IRON (T) LEAD (D)

3/3/2015 0.149 191 < 0.010 0.036 < 0.050

3/17/2015 0.152 186 < 0.010 0.035 < 0.050

3/24/2015 0.111 189 < 0.010 0.02 < 0.050

3/31/2015 0.151 187 < 0.010 0.184 < 0.050

Average Sample Result 0.14075 188.25 0 0.01 0.06875 0.05

Maximum Sample Result 0.152 191 0 0.01 0.184 0.05

Minimum Sample Result 0.111 186 0 0.01 0.02 0.05

Sample Count 4 4 0 4 4 4

Sample Range 0.041 5 0 0 0.164 0

Std Deviation 0.019873 2.2174 0 0 0.077181 0

Std Error 0.0099363 1.1087 0 0 0.038591 0

Statistic sample_date LEAD (T) LITHIUM (D) LITHIUM (T) MAGNESIUM (T) MANGANESE (D) MANGANESE (T)

3/3/2015 0.195 0.00193 0.00197 13.3 0.000352 0.00262

3/17/2015 < 0.050 0.00179 0.00185 13.1 0.000168 0.002

3/24/2015 < 0.050 0.00187 0.00206 12.6 0.000453 0.00192

3/31/2015 0.125 0.0017 0.0018 12.8 0.00033 0.00973

Average Sample Result 0.105 0.0018225 0.00192 12.95 0.00032575 0.0040675

Maximum Sample Result 0.195 0.00193 0.00206 13.3 0.000453 0.00973

Minimum Sample Result 0.05 0.0017 0.0018 12.6 0.000168 0.00192

Sample Count 4 4 4 4 4 4

Sample Range 0.145 0.00023 0.00026 0.7 0.000285 0.00781

Std Deviation 0.069642 0.000099791 0.00011747 0.31091 0.00011802 0.0037879

Std Error 0.034821 0.000049896 0.000058737 0.15546 0.000059009 0.001894



 

 

 

 

 

Statistic sample_date MERCURY (D) MERCURY (T) MOLYBDENUM (D) MOLYBDENUM (T) NICKEL (D) NICKEL (T)

3/3/2015 < 0.010 < 0.010 0.000915 0.000988 < 0.50 < 0.50

3/17/2015 < 0.010 < 0.010 0.00093 0.000989 < 0.50 < 0.50

3/24/2015 < 0.010 < 0.010 0.000986 0.00101 < 0.50 < 0.50

3/31/2015 < 0.010 < 0.010 0.000945 0.000927 < 0.50 < 0.50

Average Sample Result 0.01 0.01 0.000944 0.0009785 0.5 0.5

Maximum Sample Result 0.01 0.01 0.000986 0.00101 0.5 0.5

Minimum Sample Result 0.01 0.01 0.000915 0.000927 0.5 0.5

Sample Count 4 4 4 4 4 4

Sample Range 0 0 0.000071 0.000083 0 0

Std Deviation 0 0 0.000030561 0.0000358 0 0

Std Error 0 0 0.000015281 0.0000179 0 0

Statistic sample_date

NITRATE 

NITROGEN (NO3), 

AS N (N)

NITRITE NITROGEN 

(NO2), AS N (N)

NITROGEN, 

AMMONIA (AS N) 

(N)

ORTHO-

PHOSPHATE (N) pH, Field (N) pH, LAB (N)

3/3/2015 0.44 < 0.0010 < 0.0050 < 0.0010 8.04 8.26

3/17/2015 0.354 < 0.0010 < 0.0050 < 0.0010 8.33

3/24/2015 0.26 < 0.0010 < 0.0050 < 0.0010 8.3

3/31/2015 0.328 < 0.0010 < 0.0050 < 0.0010 8.33

Average Sample Result 0.3455 0.001 0.005 0.001 8.04 8.305

Maximum Sample Result 0.44 0.001 0.005 0.001 8.04 8.33

Minimum Sample Result 0.26 0.001 0.005 0.001 8.04 8.26

Sample Count 4 4 4 4 2 4

Sample Range 0.18 0 0 0 0 0.07

Std Deviation 0.074429 0 0 0 0 0.033166

Std Error 0.037214 0 0 0 0 0.016583



 

 

 

 

 

Statistic sample_date PHOSPHORUS (N) POTASSIUM (T) SELENIUM (D) SELENIUM (T) SILVER (D) SILVER (T)

3/3/2015 0.0043 0.374 1.85 1.86 < 0.010 < 0.010

3/17/2015 0.0027 0.4 1.66 1.7 < 0.010 < 0.010

3/24/2015 0.0027 0.361 1.69 1.87 < 0.010 < 0.010

3/31/2015 0.0181 0.415 1.73 1.67 < 0.010 < 0.010

Average Sample Result 0.00695 0.3875 1.7325 1.775 0.01 0.01

Maximum Sample Result 0.0181 0.415 1.85 1.87 0.01 0.01

Minimum Sample Result 0.0027 0.361 1.66 1.67 0.01 0.01

Sample Count 4 4 4 4 4 4

Sample Range 0.0154 0.054 0.19 0.2 0 0

Std Deviation 0.0074715 0.024474 0.083417 0.10472 0 0

Std Error 0.0037358 0.012237 0.041708 0.052361 0 0

Statistic sample_date SODIUM (T) STRONTIUM (D) STRONTIUM (T)

SULFATE (AS 

SO4) (D)

TEMPERATURE, 

FIELD (N) THALLIUM (D)

3/3/2015 0.945 0.2 0.206 30.4 2.9 < 0.010

3/17/2015 0.976 0.199 0.211 28.5 < 0.010

3/24/2015 0.978 0.201 0.206 19.4 < 0.010

3/31/2015 0.93 0.207 0.207 26.9 < 0.010

Average Sample Result 0.95725 0.20175 0.2075 26.3 2.9 0.01

Maximum Sample Result 0.978 0.207 0.211 30.4 2.9 0.01

Minimum Sample Result 0.93 0.199 0.206 19.4 2.9 0.01

Sample Count 4 4 4 4 2 4

Sample Range 0.048 0.008 0.005 11 0 0

Std Deviation 0.023627 0.003594 0.0023805 4.8173 0 0

Std Error 0.011814 0.001797 0.0011902 2.4087 0 0



 

 

 

 

Statistic sample_date THALLIUM (T) TIN (D) TIN (T) TITANIUM (D) TITANIUM (T)

TOTAL DISSOLVED 

SOLIDS (RESIDUE, 

FILTERABLE) (N)

3/3/2015 < 0.010 < 0.00010 < 0.00010 < 10 < 10 203

3/17/2015 < 0.010 < 0.00010 < 0.00010 < 10 < 10 195

3/24/2015 < 0.010 < 0.00010 < 0.00010 < 10 < 10 204

3/31/2015 < 0.010 < 0.00010 < 0.00010 < 10 < 10 191

Average Sample Result 0.01 0.0001 0.0001 10 10 198.25

Maximum Sample Result 0.01 0.0001 0.0001 10 10 204

Minimum Sample Result 0.01 0.0001 0.0001 10 10 191

Sample Count 4 4 4 4 4 4

Sample Range 0 0 0 0 0 13

Std Deviation 0 0 0 0 0 6.2915

Std Error 0 0 0 0 0 3.1458

Statistic sample_date

TOTAL KJELDAHL 

NITROGEN (N)

TOTAL ORGANIC 

CARBON (T)

TOTAL 

SUSPENDED 

SOLIDS, LAB (N)

TURBIDITY, LAB 

(N) URANIUM (D) URANIUM (T)

3/3/2015 < 0.050 0.5 2.6 0.41 0.814 0.839

3/17/2015 0.058 0.6 1.6 0.74 0.806 0.845

3/24/2015 < 0.050 0.58 1.4 0.91 0.789 0.826

3/31/2015 0.1 1.14 10.1 5.43 0.791 0.798

Average Sample Result 0.0645 0.705 3.925 1.8725 0.8 0.827

Maximum Sample Result 0.1 1.14 10.1 5.43 0.814 0.845

Minimum Sample Result 0.05 0.5 1.4 0.41 0.789 0.798

Sample Count 4 4 4 4 4 4

Sample Range 0.05 0.64 8.7 5.02 0.025 0.047

Std Deviation 0.023965 0.2932 4.15 2.3807 0.012028 0.020897

Std Error 0.011983 0.1466 2.075 1.1904 0.0060139 0.010448



 

 

 

 

 

 

 

 

 

 

Statistic sample_date VANADIUM (D) VANADIUM (T) ZINC (D) ZINC (T)

3/3/2015 < 1.0 < 1.0 < 3.0 4.1

3/17/2015 < 1.0 < 1.0 < 3.0 < 3.0

3/24/2015 < 1.0 < 1.0 < 3.0 < 3.0

3/31/2015 < 0.50 0.75 < 3.0 < 3.0

Average Sample Result 0.875 0.9375 3 3.275

Maximum Sample Result 1 1 3 4.1

Minimum Sample Result 0.5 0.75 3 3

Sample Count 4 4 4 4

Sample Range 0.5 0.25 0 1.1

Std Deviation 0.25 0.125 0 0.55

Std Error 0.125 0.0625 0 0.275



LC_LCDSSLCC (Test Location) 

 

 

Statistic sample_date

ALKALINITY, 

TOTAL (As 

CaCO3) (N) ALUMINUM (D) ALUMINUM (T) ANTIMONY (D) ANTIMONY (T) ARSENIC (D)

3/2/2015 195 < 0.0030 0.0052 0.22 0.22 0.11

3/17/2015 186 < 0.0030 0.0138 0.19 0.21 0.11

3/24/2015 208 < 0.0030 0.01 0.2 0.22 0.11

3/31/2015 188 < 0.0030 0.0118 0.19 0.2 0.12

4/6/2015 186 < 0.0030 0.0093 0.2 0.22 0.12

Average Sample Result 192.6 0.003 0.01002 0.2 0.214 0.114

Maximum Sample Result 208 0.003 0.0138 0.22 0.22 0.12

Minimum Sample Result 186 0.003 0.0052 0.19 0.2 0.11

Sample Count 5 5 5 5 5 5

Sample Range 22 0 0.0086 0.03 0.02 0.01

Std Deviation 9.3702 4.12E-11 0.0032097 0.012247 0.0089443 0.0054772

Std Error 4.1905 1.84E-11 0.0014354 0.0054772 0.004 0.0024495

Statistic sample_date ARSENIC (T) BARIUM (D) BARIUM (T) BERYLLIUM (D) BERYLLIUM (T) BISMUTH (D)

3/2/2015 0.13 0.0956 0.0929 < 0.10 < 0.10 < 0.00050

3/17/2015 0.15 0.0832 0.0849 < 0.10 < 0.10 < 0.00050

3/24/2015 0.13 0.0862 0.088 < 0.10 < 0.10 < 0.00050

3/31/2015 0.16 0.0766 0.0778 < 0.10 < 0.10 < 0.000050

4/6/2015 0.13 0.0698 0.0703 < 0.10 < 0.10 < 0.000050

Average Sample Result 0.14 0.08228 0.08278 0.1 0.1 0.00032

Maximum Sample Result 0.16 0.0956 0.0929 0.1 0.1 0.0005

Minimum Sample Result 0.13 0.0698 0.0703 0.1 0.1 5.00E-05

Sample Count 5 5 5 5 5 5

Sample Range 0.03 0.0258 0.0226 0 0 0.00045

Std Deviation 0.014142 0.0097679 0.00887 1.3171E-09 1.3171E-09 0.00024648

Std Error 0.0063246 0.0043683 0.0039668 5.89E-10 5.89E-10 0.00011023



 

 

 

Statistic sample_date BISMUTH (T) BORON (D) BORON (T) BROMIDE (D) CADMIUM (D) CADMIUM (T)

3/2/2015 < 0.00050 0.013 0.014 < 0.10 0.086 0.109

3/17/2015 < 0.00050 0.012 0.013 < 0.25 0.099 0.109

3/24/2015 < 0.00050 0.014 0.014 < 0.10 0.103 0.12

3/31/2015 < 0.000050 0.014 0.015 < 0.10 0.0654 0.0917

4/6/2015 < 0.000050 0.013 0.015 < 0.10 0.116 0.134

Average Sample Result 0.00032 0.0132 0.0142 0.13 0.09388 0.11274

Maximum Sample Result 0.0005 0.014 0.015 0.25 0.116 0.134

Minimum Sample Result 5.00E-05 0.012 0.013 0.1 0.0654 0.0917

Sample Count 5 5 5 5 5 5

Sample Range 0.00045 0.002 0.002 0.15 0.0506 0.0423

Std Deviation 0.00024648 0.00083666 0.00083666 0.067082 0.019183 0.015615

Std Error 0.00011023 0.00037417 0.00037417 0.03 0.0085787 0.0069834

Statistic sample_date CALCIUM (T)

CARBON, 

DISSOLVED 

ORGANIC (D) CHLORIDE (D) CHROMIUM (D) CHROMIUM (T) COBALT (D)

3/2/2015 123 1.14 2.7 0.16 0.21 < 0.10

3/17/2015 113 0.87 2.8 0.15 0.18 < 0.10

3/24/2015 112 0.84 3 0.21 0.18 < 0.10

3/31/2015 102 1.18 2.7 0.15 0.21 < 0.10

4/6/2015 102 1.18 2.5 0.15 0.17 < 0.10

Average Sample Result 110.4 1.042 2.74 0.164 0.19 0.1

Maximum Sample Result 123 1.18 3 0.21 0.21 0.1

Minimum Sample Result 102 0.84 2.5 0.15 0.17 0.1

Sample Count 5 5 5 5 5 5

Sample Range 21 0.34 0.5 0.06 0.04 0

Std Deviation 8.792 0.17181 0.18166 0.026077 0.018708 1.3171E-09

Std Error 3.9319 0.076837 0.08124 0.011662 0.0083666 5.89E-10



 

 

 

 

Statistic sample_date LEAD (T) LITHIUM (D) LITHIUM (T) MAGNESIUM (T) MANGANESE (D) MANGANESE (T)

3/2/2015 < 0.050 0.031 0.0312 52.9 0.000074 0.000211

3/17/2015 < 0.050 0.0285 0.0289 48.4 0.000112 0.000403

3/24/2015 < 0.050 0.0309 0.0316 48.3 0.000089 0.000353

3/31/2015 < 0.050 0.0281 0.0274 41.4 0.00011 0.00046

4/6/2015 < 0.050 0.0286 0.0298 45.4 < 0.00010 0.00033

Average Sample Result 0.05 0.02942 0.02978 47.28 0.000097 0.0003514

Maximum Sample Result 0.05 0.031 0.0316 52.9 0.000112 0.00046

Minimum Sample Result 0.05 0.0281 0.0274 41.4 7.40E-05 0.000211

Sample Count 5 5 5 5 5 5

Sample Range 0 0.0029 0.0042 11.5 0.000038 0.000249

Std Deviation 6.59E-10 0.0014096 0.0017152 4.2423 0.00001578 0.000093045

Std Error 2.95E-10 0.0006304 0.00076707 1.8972 7.0569E-06 0.000041611

Statistic sample_date MERCURY (D) MERCURY (T) MOLYBDENUM (D) MOLYBDENUM (T) NICKEL (D) NICKEL (T)

3/2/2015 < 0.010 < 0.010 0.00173 0.00171 3.59 3.59

3/17/2015 < 0.010 < 0.010 0.00164 0.00169 3.56 3.72

3/24/2015 < 0.010 < 0.010 0.00161 0.00169 3.71 3.89

3/31/2015 < 0.010 < 0.010 0.00157 0.00157 3.46 3.55

4/6/2015 < 0.0050 < 0.0050 0.00157 0.00164 3.82 3.77

Average Sample Result 0.009 0.009 0.001624 0.00166 3.628 3.704

Maximum Sample Result 0.01 0.01 0.00173 0.00171 3.82 3.89

Minimum Sample Result 0.005 0.005 0.00157 0.00157 3.46 3.55

Sample Count 5 5 5 5 5 5

Sample Range 0.005 0.005 0.00016 0.00014 0.36 0.34

Std Deviation 0.0022361 0.0022361 0.000066182 0.000056569 0.13953 0.13777

Std Error 0.001 0.001 0.000029597 0.000025298 0.062402 0.061612



 

 

 

 

Statistic sample_date

NITRATE 

NITROGEN (NO3), 

AS N (N)

NITRITE NITROGEN 

(NO2), AS N (N)

NITROGEN, 

AMMONIA (AS N) 

(N)

ORTHO-

PHOSPHATE (N) pH, Field (N) pH, LAB (N)

3/2/2015 15.1 0.003 < 0.0050 < 0.0010 8.05 8.33

3/17/2015 12.4 < 0.0050 < 0.0050 0.0015 8.38 8.4

3/24/2015 13.1 0.0023 < 0.0050 0.0013 8.47 8.4

3/31/2015 10.5 0.0032 < 0.0050 < 0.0010 8.52 8.39

4/6/2015 11.6 0.0023 < 0.0050 < 0.0010 8.85 8.33

Average Sample Result 12.54 0.00316 0.005 0.00116 8.454 8.37

Maximum Sample Result 15.1 0.005 0.005 0.0015 8.85 8.4

Minimum Sample Result 10.5 0.0023 0.005 0.001 8.05 8.33

Sample Count 5 5 5 5 5 5

Sample Range 4.6 0.0027 0 0.0005 0.8 0.07

Std Deviation 1.7271 0.0011059 0 0.00023022 0.28728 0.036742

Std Error 0.7724 0.00049457 0 0.00010296 0.12848 0.016432

Statistic sample_date PHOSPHORUS (N) POTASSIUM (T) SELENIUM (D) SELENIUM (T) SILVER (D) SILVER (T)

3/2/2015 0.0029 1.21 72.1 70.6 < 0.010 < 0.010

3/17/2015 0.0037 1.19 62.2 64.3 < 0.010 < 0.010

3/24/2015 0.0027 1.22 59.6 60 < 0.010 < 0.010

3/31/2015 0.0029 1.13 48.6 47.7 < 0.010 < 0.010

4/6/2015 < 0.0020 1.13 48.8 48.9 < 0.010 < 0.010

Average Sample Result 0.00284 1.176 58.26 58.3 0.01 0.01

Maximum Sample Result 0.0037 1.22 72.1 70.6 0.01 0.01

Minimum Sample Result 0.002 1.13 48.6 47.7 0.01 0.01

Sample Count 5 5 5 5 5 5

Sample Range 0.0017 0.09 23.5 22.9 0 0

Std Deviation 0.00060663 0.043359 9.8954 9.8856 0 0

Std Error 0.00027129 0.019391 4.4253 4.421 0 0



 

 

 

 

Statistic sample_date SODIUM (T) STRONTIUM (D) STRONTIUM (T)

SULFATE (AS 

SO4) (D)

TEMPERATURE, 

FIELD (N) THALLIUM (D)

3/2/2015 5.89 0.234 0.234 283 1.2 < 0.010

3/17/2015 5.2 0.212 0.219 242 3 < 0.010

3/24/2015 5.39 0.208 0.216 246 3.4 < 0.010

3/31/2015 4.66 0.202 0.2 197 3.7 < 0.010

4/6/2015 4.92 0.193 0.202 211 3 < 0.010

Average Sample Result 5.212 0.2098 0.2142 235.8 2.86 0.01

Maximum Sample Result 5.89 0.234 0.234 283 3.7 0.01

Minimum Sample Result 4.66 0.193 0.2 197 1.2 0.01

Sample Count 5 5 5 5 5 5

Sample Range 1.23 0.041 0.034 86 2.5 0

Std Deviation 0.46944 0.015304 0.013864 33.507 0.97365 0

Std Error 0.20994 0.006844 0.0062 14.985 0.43543 0

Statistic sample_date THALLIUM (T) TIN (D) TIN (T) TITANIUM (D) TITANIUM (T)

TOTAL DISSOLVED 

SOLIDS (RESIDUE, 

FILTERABLE) (N)

3/2/2015 < 0.010 < 0.00010 < 0.00010 14 13 690

3/17/2015 < 0.010 < 0.00010 < 0.00010 13 14 601

3/24/2015 < 0.010 < 0.00010 < 0.00010 11 11 625

3/31/2015 < 0.010 < 0.00010 < 0.00010 11 11 519

4/6/2015 < 0.010 < 0.00010 < 0.00010 < 10 < 10 530

Average Sample Result 0.01 0.0001 0.0001 11.8 11.8 593

Maximum Sample Result 0.01 0.0001 0.0001 14 14 690

Minimum Sample Result 0.01 0.0001 0.0001 10 10 519

Sample Count 5 5 5 5 5 5

Sample Range 0 0 0 4 4 171

Std Deviation 0 0 0 1.6432 1.6432 70.608

Std Error 0 0 0 0.73485 0.73485 31.577



 

 

 

Statistic sample_date

TOTAL KJELDAHL 

NITROGEN (N)

TOTAL ORGANIC 

CARBON (T)

TOTAL 

SUSPENDED 

SOLIDS, LAB (N)

TURBIDITY, LAB 

(N) URANIUM (D) URANIUM (T)

3/2/2015 < 0.050 0.9 < 1.0 0.29 3.92 3.95

3/17/2015 < 0.050 0.84 < 1.0 0.65 3.55 3.66

3/24/2015 < 0.050 0.74 < 1.0 0.39 3.4 3.42

3/31/2015 < 0.050 1.24 < 1.0 0.47 3.11 3.11

4/6/2015 < 0.050 0.99 < 1.0 0.44 3.26 3.31

Average Sample Result 0.05 0.942 1 0.448 3.448 3.49

Maximum Sample Result 0.05 1.24 1 0.65 3.92 3.95

Minimum Sample Result 0.05 0.74 1 0.29 3.11 3.11

Sample Count 5 5 5 5 5 5

Sample Range 0 0.5 0 0.36 0.81 0.84

Std Deviation 6.59E-10 0.18979 0 0.13198 0.31027 0.32488

Std Error 2.95E-10 0.084876 0 0.059025 0.13876 0.14529

Statistic sample_date VANADIUM (D) VANADIUM (T) ZINC (D) ZINC (T)

3/2/2015 < 1.0 < 1.0 3.8 3.9

3/17/2015 < 1.0 < 1.0 4.2 4.4

3/24/2015 < 1.0 < 1.0 5.5 4.8

3/31/2015 < 0.50 < 0.50 4.8 4.9

4/6/2015 < 0.50 < 0.50 5 5.4

Average Sample Result 0.8 0.8 4.66 4.68

Maximum Sample Result 1 1 5.5 5.4

Minimum Sample Result 0.5 0.5 3.8 3.9

Sample Count 5 5 5 5

Sample Range 0.5 0.5 1.7 1.5

Std Deviation 0.27386 0.27386 0.66933 0.56303

Std Error 0.12247 0.12247 0.29933 0.25179



EV_HC1 (Test Location) 

 

 

Statistic sample_date

ALKALINITY, 

TOTAL (As 

CaCO3) (N) ALUMINUM (D) ALUMINUM (T) ANTIMONY (D) ANTIMONY (T) ARSENIC (D)

3/10/2015 203 < 0.0030 0.0134 < 0.10 < 0.10 0.14

3/17/2015 193 0.0036 0.0842 < 0.10 < 0.10 0.16

3/24/2015 219 < 0.0030 0.0398 < 0.10 0.13 0.16

3/31/2015 195 0.0043 0.0842 < 0.10 0.11 0.17

4/7/2015 187 < 0.0030 0.0206 < 0.10 0.12 0.16

Average Sample Result 199.4 0.00338 0.04844 0.1 0.112 0.158

Maximum Sample Result 219 0.0043 0.0842 0.1 0.13 0.17

Minimum Sample Result 187 0.003 0.0134 0.1 0.1 0.14

Sample Count 5 5 5 5 5 5

Sample Range 32 0.0013 0.0708 0 0.03 0.03

Std Deviation 12.361 0.00057619 0.034041 1.3171E-09 0.013038 0.010954

Std Error 5.5281 0.00025768 0.015223 5.89E-10 0.005831 0.004899

Statistic sample_date ARSENIC (T) BARIUM (D) BARIUM (T) BERYLLIUM (D) BERYLLIUM (T) BISMUTH (D)

3/10/2015 0.17 0.0628 0.0619 < 0.10 < 0.10 < 0.00050

3/17/2015 0.22 0.0518 0.0532 < 0.10 < 0.10 < 0.00050

3/24/2015 0.17 0.0544 0.0542 < 0.10 < 0.10 < 0.00050

3/31/2015 0.22 0.0482 0.0478 < 0.10 < 0.10 < 0.000050

4/7/2015 0.17 0.0491 0.05 < 0.10 < 0.10 < 0.000050

Average Sample Result 0.19 0.05326 0.05342 0.1 0.1 0.00032

Maximum Sample Result 0.22 0.0628 0.0619 0.1 0.1 0.0005

Minimum Sample Result 0.17 0.0482 0.0478 0.1 0.1 5.00E-05

Sample Count 5 5 5 5 5 5

Sample Range 0.05 0.0146 0.0141 0 0 0.00045

Std Deviation 0.027386 0.0058599 0.0053816 1.3171E-09 1.3171E-09 0.00024648

Std Error 0.012247 0.0026206 0.0024067 5.89E-10 5.89E-10 0.00011023



 

 

 

 

Statistic sample_date BISMUTH (T) BORON (D) BORON (T) BROMIDE (D) CADMIUM (D) CADMIUM (T)

3/10/2015 < 0.00050 < 0.010 0.01 < 0.050 0.02 0.018

3/17/2015 < 0.00050 0.011 < 0.010 < 0.050 0.021 0.028

3/24/2015 < 0.00050 0.01 < 0.010 < 0.10 0.016 0.018

3/31/2015 < 0.000050 < 0.010 0.012 < 0.050 0.0154 0.031

4/7/2015 < 0.000050 < 0.010 < 0.010 < 0.050 0.0213 0.0288

Average Sample Result 0.00032 0.0102 0.0104 0.06 0.01874 0.02476

Maximum Sample Result 0.0005 0.011 0.012 0.1 0.0213 0.031

Minimum Sample Result 5.00E-05 0.01 0.01 0.05 0.0154 0.018

Sample Count 5 5 5 5 5 5

Sample Range 0.00045 0.001 0.002 0.05 0.0059 0.013

Std Deviation 0.00024648 0.00044721 0.00089443 0.022361 0.0028245 0.006268

Std Error 0.00011023 0.0002 0.0004 0.01 0.0012632 0.0028031

Statistic sample_date CALCIUM (T)

CARBON, 

DISSOLVED 

ORGANIC (D) CHLORIDE (D) CHROMIUM (D) CHROMIUM (T) COBALT (D)

3/10/2015 89.5 0.79 1.7 0.15 0.2 < 0.10

3/17/2015 80.8 2.44 1.6 0.18 0.24 < 0.10

3/24/2015 86.7 1.75 1.8 0.15 0.17 < 0.10

3/31/2015 79 2.7 1.8 0.16 0.27 < 0.10

4/7/2015 86.8 1.99 1.8 0.17 0.17 < 0.10

Average Sample Result 84.56 1.934 1.74 0.162 0.21 0.1

Maximum Sample Result 89.5 2.7 1.8 0.18 0.27 0.1

Minimum Sample Result 79 0.79 1.6 0.15 0.17 0.1

Sample Count 5 5 5 5 5 5

Sample Range 10.5 1.91 0.2 0.03 0.1 0

Std Deviation 4.4456 0.73968 0.089443 0.013038 0.044159 1.3171E-09

Std Error 1.9881 0.3308 0.04 0.005831 0.019748 5.89E-10



 

 

 

 

Statistic sample_date COBALT (T)

CONDUCTIVITY, 

FIELD (N)

CONDUCTIVITY, 

LAB (N) COPPER (D) COPPER (T)

DISSOLVED 

OXYGEN, FIELD 

(N)

3/10/2015 < 0.10 680 650 < 0.50 < 0.50 11.56

3/17/2015 < 0.10 690 649 < 0.50 < 0.50 11.46

3/24/2015 < 0.10 708 690 < 0.50 < 0.50 11.13

3/31/2015 < 0.10 646 628 < 0.50 < 0.50 11.25

4/7/2015 < 0.10 685 671 < 0.50 < 0.50 11.54

Average Sample Result 0.1 681.8 657.6 0.5 0.5 11.388

Maximum Sample Result 0.1 708 690 0.5 0.5 11.56

Minimum Sample Result 0.1 646 628 0.5 0.5 11.13

Sample Count 5 5 5 5 5 5

Sample Range 0 62 62 0 0 0.43

Std Deviation 1.3171E-09 22.632 23.65 0 0 0.18939

Std Error 5.89E-10 10.121 10.576 0 0 0.084699

Statistic sample_date FLUORIDE (D)

Hardness, Total 

or Dissolved 

CaCO3 (N)

INSTANTANEOUS 

FLOW (N) IRON (D) IRON (T) LEAD (D)

3/10/2015 0.209 411 < 0.010 0.015 < 0.050

3/17/2015 0.183 373 < 0.010 0.064 < 0.050

3/24/2015 0.178 398 < 0.010 0.036 < 0.050

3/31/2015 0.178 366 < 0.010 0.065 < 0.050

4/7/2015 0.191 392 < 0.010 0.016 < 0.050

Average Sample Result 0.1878 388 0 0.01 0.0392 0.05

Maximum Sample Result 0.209 411 0 0.01 0.065 0.05

Minimum Sample Result 0.178 366 0 0.01 0.015 0.05

Sample Count 5 5 0 5 5 5

Sample Range 0.031 45 0 0 0.05 0

Std Deviation 0.012988 18.398 0 0 0.02457 6.59E-10

Std Error 0.0058086 8.228 0 0 0.010988 2.95E-10



 

 

 

 

Statistic sample_date LEAD (T) LITHIUM (D) LITHIUM (T) MAGNESIUM (T) MANGANESE (D) MANGANESE (T)

3/10/2015 < 0.050 0.00676 0.0068 45.4 0.00153 0.0023

3/17/2015 < 0.050 0.00652 0.0069 40.5 0.00113 0.0029

3/24/2015 < 0.050 0.00703 0.00759 44.3 0.00208 0.00304

3/31/2015 < 0.050 0.0072 0.0071 39.5 0.00087 0.00223

4/7/2015 < 0.050 0.0066 0.0068 44.8 0.00115 0.00146

Average Sample Result 0.05 0.006822 0.007038 42.9 0.001352 0.002386

Maximum Sample Result 0.05 0.0072 0.00759 45.4 0.00208 0.00304

Minimum Sample Result 0.05 0.00652 0.0068 39.5 0.00087 0.00146

Sample Count 5 5 5 5 5 5

Sample Range 0 0.00068 0.00079 5.9 0.00121 0.00158

Std Deviation 6.59E-10 0.00028744 0.00033199 2.6991 0.00047013 0.00062871

Std Error 2.95E-10 0.00012855 0.00014847 1.2071 0.00021025 0.00028117

Statistic sample_date MERCURY (D) MERCURY (T) MOLYBDENUM (D) MOLYBDENUM (T) NICKEL (D) NICKEL (T)

3/10/2015 < 0.010 < 0.010 0.000913 0.000933 0.63 0.68

3/17/2015 < 0.010 < 0.010 0.000843 0.000857 0.94 0.96

3/24/2015 < 0.010 < 0.010 0.00092 0.000992 0.86 0.85

3/31/2015 < 0.010 < 0.010 0.000812 0.000815 0.85 0.98

4/7/2015 < 0.0050 < 0.0050 0.000868 0.000899 0.94 0.97

Average Sample Result 0.009 0.009 0.0008712 0.0008992 0.844 0.888

Maximum Sample Result 0.01 0.01 0.00092 0.000992 0.94 0.98

Minimum Sample Result 0.005 0.005 0.000812 0.000815 0.63 0.68

Sample Count 5 5 5 5 5 5

Sample Range 0.005 0.005 0.000108 0.000177 0.31 0.3

Std Deviation 0.0022361 0.0022361 0.000045931 0.000068236 0.127 0.12755

Std Error 0.001 0.001 0.000020541 0.000030516 0.056798 0.057044



 

 

 

 

Statistic sample_date

NITRATE 

NITROGEN (NO3), 

AS N (N)

NITRITE NITROGEN 

(NO2), AS N (N)

NITROGEN, 

AMMONIA (AS N) 

(N)

ORTHO-

PHOSPHATE (N) pH, Field (N) pH, LAB (N)

3/10/2015 1.19 < 0.0010 < 0.0050 0.0047 8.15 8.39

3/17/2015 1.05 < 0.0010 < 0.0050 0.0041 8.13 8.36

3/24/2015 1.16 < 0.0020 0.0051 0.0054 8.23 8.45

3/31/2015 0.997 < 0.0010 < 0.0050 0.0057 8.52 8.37

4/7/2015 1.09 < 0.0010 < 0.0050 0.0036 8.42 8.43

Average Sample Result 1.0974 0.0012 0.00502 0.0047 8.29 8.4

Maximum Sample Result 1.19 0.002 0.0051 0.0057 8.52 8.45

Minimum Sample Result 0.997 0.001 0.005 0.0036 8.13 8.36

Sample Count 5 5 5 5 5 5

Sample Range 0.193 0.001 0.0001 0.0021 0.39 0.09

Std Deviation 0.078859 0.00044721 0.000044721 0.00087464 0.17219 0.03873

Std Error 0.035267 0.0002 0.00002 0.00039115 0.077006 0.017321

Statistic sample_date PHOSPHORUS (N) POTASSIUM (T) SELENIUM (D) SELENIUM (T) SILVER (D) SILVER (T)

3/10/2015 0.0055 0.9 33.7 32.9 < 0.010 < 0.010

3/17/2015 0.0079 0.953 29 29.9 < 0.010 < 0.010

3/24/2015 0.0108 0.987 32.7 33.4 < 0.010 < 0.010

3/31/2015 0.0121 0.985 31.7 29.2 < 0.010 < 0.010

4/7/2015 0.0058 0.968 34 34.9 < 0.010 < 0.010

Average Sample Result 0.00842 0.9586 32.22 32.06 0.01 0.01

Maximum Sample Result 0.0121 0.987 34 34.9 0.01 0.01

Minimum Sample Result 0.0055 0.9 29 29.2 0.01 0.01

Sample Count 5 5 5 5 5 5

Sample Range 0.0066 0.087 5 5.7 0 0

Std Deviation 0.0029525 0.035557 2.0142 2.4193 0 0

Std Error 0.0013204 0.015902 0.90078 1.0819 0 0



 

 

 

 

Statistic sample_date SODIUM (T) STRONTIUM (D) STRONTIUM (T)

SULFATE (AS 

SO4) (D)

TEMPERATURE, 

FIELD (N) THALLIUM (D)

3/10/2015 1.72 0.127 0.128 195 1.24 < 0.010

3/17/2015 1.79 0.118 0.123 168 1.66 < 0.010

3/24/2015 1.82 0.122 0.124 187 2.31 0.012

3/31/2015 1.71 0.116 0.112 153 2.63 < 0.010

4/7/2015 1.71 0.116 0.118 170 1.91 < 0.010

Average Sample Result 1.75 0.1198 0.121 174.6 1.95 0.0104

Maximum Sample Result 1.82 0.127 0.128 195 2.63 0.012

Minimum Sample Result 1.71 0.116 0.112 153 1.24 0.01

Sample Count 5 5 5 5 5 5

Sample Range 0.11 0.011 0.016 42 1.39 0.002

Std Deviation 0.051478 0.0047117 0.0061644 16.592 0.54355 0.00089443

Std Error 0.023022 0.0021071 0.0027568 7.4202 0.24308 0.0004

Statistic sample_date THALLIUM (T) TIN (D) TIN (T) TITANIUM (D) TITANIUM (T)

TOTAL DISSOLVED 

SOLIDS (RESIDUE, 

FILTERABLE) (N)

3/10/2015 < 0.010 < 0.00010 < 0.00010 11 11 490

3/17/2015 0.01 < 0.00010 < 0.00010 12 14 450

3/24/2015 < 0.010 < 0.00010 < 0.00010 < 10 10 494

3/31/2015 < 0.010 < 0.00010 < 0.00010 < 10 < 10 411

4/7/2015 < 0.010 < 0.00010 < 0.00010 < 10 < 10 436

Average Sample Result 0.01 0.0001 0.0001 10.6 11 456.2

Maximum Sample Result 0.01 0.0001 0.0001 12 14 494

Minimum Sample Result 0.01 0.0001 0.0001 10 10 411

Sample Count 5 5 5 5 5 5

Sample Range 0 0 0 2 4 83

Std Deviation 0 0 0 0.89443 1.7321 35.57

Std Error 0 0 0 0.4 0.7746 15.907



 

 

 

 

Statistic sample_date

TOTAL KJELDAHL 

NITROGEN (N)

TOTAL ORGANIC 

CARBON (T)

TOTAL 

SUSPENDED 

SOLIDS, LAB (N)

TURBIDITY, LAB 

(N) URANIUM (D) URANIUM (T)

3/10/2015 < 0.050 0.95 < 1.0 0.26 2.57 2.55

3/17/2015 0.086 2.32 11.9 2.28 2.27 2.36

3/24/2015 0.13 1.87 < 1.0 1.04 2.46 2.51

3/31/2015 0.127 2.35 1.9 1.9 2.2 2.06

4/7/2015 0.18 1.76 < 1.0 0.49 2.38 2.45

Average Sample Result 0.1146 1.85 3.36 1.194 2.376 2.386

Maximum Sample Result 0.18 2.35 11.9 2.28 2.57 2.55

Minimum Sample Result 0.05 0.95 1 0.26 2.2 2.06

Sample Count 5 5 5 5 5 5

Sample Range 0.13 1.4 10.9 2.02 0.37 0.49

Std Deviation 0.049141 0.56776 4.7899 0.876 0.14741 0.19578

Std Error 0.021976 0.25391 2.1421 0.39176 0.065924 0.087556

Statistic sample_date VANADIUM (D) VANADIUM (T) ZINC (D) ZINC (T)

3/10/2015 < 1.0 < 1.0 < 3.0 < 3.0

3/17/2015 < 1.0 < 1.0 < 3.0 < 3.0

3/24/2015 < 1.0 < 1.0 < 3.0 < 3.0

3/31/2015 < 0.50 0.53 < 3.0 < 3.0

4/7/2015 < 0.50 < 0.50 < 3.0 < 3.0

Average Sample Result 0.8 0.806 3 3

Maximum Sample Result 1 1 3 3

Minimum Sample Result 0.5 0.5 3 3

Sample Count 5 5 5 5

Sample Range 0.5 0.5 0 0

Std Deviation 0.27386 0.26586 0 0

Std Error 0.12247 0.11889 0 0



EV_MC2 (Test location) 

 

 

 

Statistic sample_date

ALKALINITY, 

TOTAL (As 

CaCO3) (N) ALUMINUM (D) ALUMINUM (T) ANTIMONY (D) ANTIMONY (T) ARSENIC (D) ARSENIC (T)

3/4/2015 193 0.0037 0.0185 < 0.10 < 0.10 0.15 0.18

3/7/2015 160 < 0.0030 0.0285 < 0.10 < 0.10 0.16 0.21

3/8/2015 172 < 0.0030 0.0271 0.11 0.12 0.15 0.2

3/9/2015 164 < 0.0030 0.0297 0.12 0.12 0.14 0.19

3/10/2015 166 < 0.0030 0.0715 0.12 0.16 0.16 0.19

3/11/2015 166 < 0.0030 0.0502 0.13 0.14 0.14 0.18

3/12/2015 156 < 0.0030 0.0567 0.13 0.17 0.15 0.2

3/13/2015 160 < 0.0030 0.0988 0.12 0.15 0.14 0.2

3/14/2015 150 < 0.0030 0.096 0.12 0.14 0.13 0.21

3/15/2015 97.1 0.0461 3.88 0.11 0.37 0.23 2.02

3/16/2015 109 0.0232 1.05 0.14 0.18 0.19 0.59

3/17/2015 115 0.0135 0.341 0.1 0.13 0.17 0.32

3/18/2015 134 0.0104 0.315 0.12 0.13 0.15 0.28

3/19/2015 139 0.0071 0.227 0.15 0.19 0.16 0.25

3/20/2015 134 0.0114 0.293 0.15 0.21 0.17 0.29

3/25/2015 152 0.0045 0.126 0.16 0.17 0.16 0.23

4/1/2015 139 0.0075 0.206 0.17 0.21 0.17 0.25

4/8/2015 152 < 0.0030 0.0553 0.19 0.19 0.15 0.18

Average Sample Result 147.67 0.0085778 0.38724 0.13 0.16556 0.15944 0.34278

Maximum Sample Result 193 0.0461 3.88 0.19 0.37 0.23 2.02

Minimum Sample Result 97.1 0.003 0.0185 0.1 0.1 0.13 0.18

Sample Count 18 18 18 18 18 18 18

Sample Range 95.9 0.0431 3.8615 0.09 0.27 0.1 1.84

Std Deviation 23.82 0.010795 0.90439 0.025437 0.061378 0.022615 0.42936

Std Error 5.6145 0.0025444 0.21317 0.0059956 0.014467 0.0053304 0.1012



 

 

 

 

Statistic sample_date BARIUM (D) BARIUM (T)

BERYLLIUM 

(D) BERYLLIUM (T) BISMUTH (D) BISMUTH (T) BORON (D)

3/4/2015 0.108 0.111 < 0.10 < 0.10 < 0.00050 < 0.00050 0.014

3/7/2015 0.102 0.103 < 0.10 < 0.10 < 0.00050 < 0.00050 0.011

3/8/2015 0.106 0.111 < 0.10 < 0.10 < 0.00050 < 0.00050 0.012

3/9/2015 0.108 0.111 < 0.10 < 0.10 < 0.00050 < 0.00050 0.012

3/10/2015 0.109 0.108 < 0.10 < 0.10 < 0.00050 < 0.00050 0.013

3/11/2015 0.108 0.108 < 0.10 < 0.10 < 0.00050 < 0.00050 0.013

3/12/2015 0.108 0.11 < 0.10 < 0.10 < 0.00050 < 0.00050 0.011

3/13/2015 0.105 0.111 < 0.10 < 0.10 < 0.00050 < 0.00050 0.011

3/14/2015 0.103 0.106 < 0.10 < 0.10 < 0.00050 < 0.00050 0.011

3/15/2015 0.0758 0.166 < 0.10 0.23 < 0.00050 < 0.00050 < 0.010

3/16/2015 0.0746 0.0944 < 0.10 < 0.10 < 0.00050 < 0.00050 < 0.010

3/17/2015 0.0774 0.0819 < 0.10 < 0.10 < 0.00050 < 0.00050 < 0.010

3/18/2015 0.0852 0.0882 < 0.10 < 0.10 < 0.00050 < 0.00050 0.012

3/19/2015 0.087 0.0937 < 0.10 < 0.10 < 0.00050 < 0.00050 0.01

3/20/2015 0.0913 0.0955 < 0.10 < 0.10 < 0.00050 < 0.00050 0.011

3/25/2015 0.0927 0.0942 < 0.10 < 0.10 < 0.00050 < 0.00050 0.013

4/1/2015 0.0801 0.0817 < 0.10 < 0.10 < 0.000050 < 0.000050 0.01

4/8/2015 0.0877 0.088 < 0.10 < 0.10 < 0.000050 < 0.000050 0.012

Average Sample Result 0.094933 0.10348 0.1 0.10722 0.00045 0.00045 0.011444

Maximum Sample Result 0.109 0.166 0.1 0.23 0.0005 0.0005 0.014

Minimum Sample Result 0.0746 0.0817 0.1 0.1 5.00E-05 5.00E-05 0.01

Sample Count 18 18 18 18 18 18 18

Sample Range 0.0344 0.0843 0 0.13 0.00045 0.00045 0.004

Std Deviation 0.01273 0.018733 1.2778E-09 0.030641 0.00014552 0.00014552 0.0012472

Std Error 0.0030004 0.0044155 3.01E-10 0.0072222 0.0000343 0.0000343 0.00029397



 

 

 

 

Statistic sample_date BORON (T) BROMIDE (D) CADMIUM (D) CADMIUM (T) CALCIUM (T)

CARBON, 

DISSOLVED 

ORGANIC (D) CHLORIDE (D)

3/4/2015 0.016 < 0.050 0.055 0.044 90.7 1.65 11.4

3/7/2015 0.012 < 0.050 0.012 0.022 60.9 1.13 2.7

3/8/2015 0.013 < 0.050 0.017 0.031 67.2 1.12 3.2

3/9/2015 0.013 < 0.050 0.019 0.032 65 1.33 2.8

3/10/2015 0.012 < 0.050 0.018 0.032 64.6 1.63 2.8

3/11/2015 0.011 < 0.050 0.017 0.037 69.1 1.06 2.9

3/12/2015 0.011 < 0.050 0.018 0.033 66.7 1.54 2.8

3/13/2015 0.011 < 0.050 0.018 0.035 63.9 1.42 2.8

3/14/2015 0.012 < 0.050 0.018 0.037 62 1.71 3.2

3/15/2015 0.014 < 0.050 0.029 0.494 46.8 4.69 2.8

3/16/2015 0.01 < 0.050 0.023 0.133 42.4 4.07 2.1

3/17/2015 < 0.010 < 0.050 0.021 0.062 47.1 2.81 2.1

3/18/2015 0.013 < 0.050 0.021 0.058 49.4 2.75 2.6

3/19/2015 0.011 < 0.050 0.026 0.051 51.7 2.59 2.9

3/20/2015 < 0.010 < 0.050 0.023 0.052 51.4 2.43 2.8

3/25/2015 0.011 < 0.050 0.017 0.042 56 2.15 2.8

4/1/2015 0.012 < 0.050 0.0296 0.0605 54.6 2.61 4.3

4/8/2015 0.012 < 0.050 0.0193 0.0288 58.4 1.9 2.7

Average Sample Result 0.011889 0.05 0.022272 0.07135 59.328 2.1439 3.3167

Maximum Sample Result 0.016 0.05 0.055 0.494 90.7 4.69 11.4

Minimum Sample Result 0.01 0.05 0.012 0.022 42.4 1.06 2.1

Sample Count 18 18 18 18 18 18 18

Sample Range 0.006 0 0.043 0.472 48.3 3.63 9.3

Std Deviation 0.0015297 6.39E-10 0.0092981 0.10829 11.202 1.0018 2.0692

Std Error 0.00036055 1.51E-10 0.0021916 0.025523 2.6404 0.23612 0.48771



 

 

 

 

Statistic sample_date CHROMIUM (D) CHROMIUM (T) COBALT (D) COBALT (T)

CONDUCTIVITY

, FIELD (N)

CONDUCTIVITY

, LAB (N) COPPER (D)

3/4/2015 0.12 < 0.20 < 0.10 < 0.10 614 665 1.24

3/7/2015 0.14 0.2 < 0.10 < 0.10 452 450 < 0.50

3/8/2015 0.15 0.21 < 0.10 < 0.10 509 525 < 0.50

3/9/2015 0.15 0.2 < 0.10 < 0.10 487 492 < 0.50

3/10/2015 0.15 0.21 < 0.10 < 0.10 505 497 < 0.50

3/11/2015 0.13 0.21 < 0.10 < 0.10 498 492 < 0.50

3/12/2015 0.16 0.24 < 0.10 < 0.10 487 490 < 0.50

3/13/2015 0.19 0.27 < 0.10 < 0.10 474 488 < 0.50

3/14/2015 0.13 0.28 < 0.10 < 0.10 456 458 < 0.50

3/15/2015 0.15 6.06 < 0.10 2.28 270 266 0.75

3/16/2015 0.16 1.73 < 0.10 0.52 288 283 < 0.50

3/17/2015 0.11 0.63 < 0.10 0.17 333 317 < 0.50

3/18/2015 0.15 0.57 < 0.10 0.19 365 365 1.22

3/19/2015 0.15 0.46 < 0.10 0.14 381 377 < 0.50

3/20/2015 0.14 0.58 < 0.10 0.17 382 349 < 0.50

3/25/2015 0.16 0.32 < 0.10 0.12 408 385 < 0.50

4/1/2015 0.12 0.42 < 0.10 0.16 412 397 < 0.50

4/8/2015 0.13 0.21 < 0.10 < 0.10 424 418 < 0.50

Average Sample Result 0.14389 0.72222 0.1 0.26389 430.28 428.56 0.595

Maximum Sample Result 0.19 6.06 0.1 2.28 614 665 1.24

Minimum Sample Result 0.11 0.2 0.1 0.1 270 266 0.5

Sample Count 18 18 18 18 18 18 18

Sample Range 0.08 5.86 0 2.18 344 399 0.74

Std Deviation 0.01883 1.3801 1.2778E-09 0.51271 85.71 97.819 0.23838

Std Error 0.0044383 0.3253 3.01E-10 0.12085 20.202 23.056 0.056187



 

 

 

 

Statistic sample_date COPPER (T)

DISSOLVED 

OXYGEN, FIELD 

(N) FLUORIDE (D)

Hardness, 

Total or 

Dissolved 

CaCO3 (N)

INSTANTANEOU

S FLOW (N) IRON (D) IRON (T)

3/4/2015 0.76 12.79 0.146 381 < 0.010 0.024

3/7/2015 < 0.50 12.2 0.14 243 < 0.010 0.029

3/8/2015 < 0.50 12.76 0.148 272 < 0.010 0.031

3/9/2015 < 0.50 13.12 0.145 260 < 0.010 0.029

3/10/2015 < 0.50 13.09 0.144 259 < 0.010 0.04

3/11/2015 < 0.50 13.1 0.139 268 < 0.010 0.051

3/12/2015 < 0.50 12.81 0.145 258 < 0.010 0.051

3/13/2015 < 0.50 12.64 0.138 246 < 0.010 0.082

3/14/2015 < 0.50 11.98 0.132 241 < 0.010 0.082

3/15/2015 6.81 12.11 0.101 144 0.04 4.26

3/16/2015 1.71 12.6 0.11 149 0.021 0.975

3/17/2015 0.86 11.95 0.119 171 0.012 0.331

3/18/2015 < 1.0 11.62 0.117 184 < 0.010 0.293

3/19/2015 1.02 11.65 0.123 200 < 0.010 0.177

3/20/2015 0.72 11.58 0.124 198 < 0.010 0.246

3/25/2015 0.6 12.02 0.134 216 < 0.010 0.135

4/1/2015 0.65 11.67 0.125 209 < 0.010 0.224

4/8/2015 < 0.50 12.55 0.138 224 < 0.010 0.048

Average Sample Result 1.035 12.347 0.13156 229.06 0 0.012389 0.39489

Maximum Sample Result 6.81 13.12 0.148 381 0 0.04 4.26

Minimum Sample Result 0.5 11.58 0.101 144 0 0.01 0.024

Sample Count 18 18 18 18 0 18 18

Sample Range 6.31 1.54 0.047 237 0 0.03 4.236

Std Deviation 1.4738 0.54378 0.013618 54.888 0 0.0073656 0.99033

Std Error 0.34738 0.12817 0.0032097 12.937 0 0.0017361 0.23342



 

 

 

 

Statistic sample_date LEAD (D) LEAD (T) LITHIUM (D) LITHIUM (T)

MAGNESIUM 

(T)

MANGANESE 

(D)

MANGANESE 

(T)

3/4/2015 < 0.050 < 0.050 0.0146 0.0145 33.3 0.00239 0.00219

3/7/2015 < 0.050 < 0.050 0.00622 0.00641 22.1 0.000721 0.00235

3/8/2015 < 0.050 < 0.050 0.00927 0.00924 25.8 0.000963 0.00259

3/9/2015 < 0.050 0.101 0.009 0.009 23.6 0.00112 0.00249

3/10/2015 < 0.050 < 0.050 0.0103 0.00862 24.1 0.00156 0.00258

3/11/2015 < 0.050 < 0.050 0.00887 0.00894 24.6 0.000573 0.0026

3/12/2015 < 0.050 < 0.050 0.0079 0.00752 23.6 0.000601 0.00246

3/13/2015 < 0.050 0.084 0.00784 0.00826 22.6 0.00065 0.00313

3/14/2015 < 0.050 0.071 0.00727 0.00775 21.9 0.000791 0.0033

3/15/2015 < 0.050 3.21 0.00312 0.0061 13.2 0.000785 0.104

3/16/2015 < 0.050 0.739 0.00371 0.00418 12.2 0.000897 0.0226

3/17/2015 < 0.050 0.235 0.00426 0.0045 13.7 0.000663 0.00826

3/18/2015 < 0.050 0.195 0.0069 0.00673 15.6 0.000439 0.00712

3/19/2015 < 0.050 0.131 0.00703 0.00731 17.3 0.00084 0.00521

3/20/2015 < 0.050 0.167 0.00639 0.0068 16.6 0.000854 0.00587

3/25/2015 < 0.050 0.108 0.008 0.00813 18.5 0.00168 0.00464

4/1/2015 < 0.050 0.182 0.0095 0.0094 18.2 0.00102 0.00607

4/8/2015 < 0.050 < 0.050 0.0087 0.0083 19.5 0.00097 0.00306

Average Sample Result 0.05 0.30961 0.0077156 0.0078717 20.356 0.00097317 0.010584

Maximum Sample Result 0.05 3.21 0.0146 0.0145 33.3 0.00239 0.104

Minimum Sample Result 0.05 0.05 0.00312 0.00418 12.2 0.000439 0.00219

Sample Count 18 18 18 18 18 18 18

Sample Range 0 3.16 0.01148 0.01032 21.1 0.001951 0.10181

Std Deviation 6.39E-10 0.74153 0.0026367 0.0022321 5.3006 0.00047464 0.023791

Std Error 1.51E-10 0.17478 0.00062148 0.0005261 1.2494 0.00011187 0.0056075



 

 

 

 

Statistic sample_date MERCURY (D) MERCURY (T)

MOLYBDENUM 

(D)

MOLYBDENUM 

(T) NICKEL (D) NICKEL (T)

NITRATE 

NITROGEN 

(NO3), AS N 

(N)

3/4/2015 < 0.010 < 0.010 0.000793 0.000782 0.7 0.52 3.17

3/7/2015 < 0.010 < 0.010 0.000773 0.000807 < 0.50 0.52 0.819

3/8/2015 < 0.010 < 0.010 0.00099 0.000998 0.99 1.04 2.68

3/9/2015 < 0.010 < 0.010 0.00103 0.00103 0.9 0.99 1.72

3/10/2015 < 0.010 < 0.010 0.0011 0.00112 0.95 1.06 1.67

3/11/2015 < 0.010 < 0.010 0.00106 0.00105 0.95 1.12 1.6

3/12/2015 < 0.010 < 0.010 0.00107 0.0011 0.97 1.19 1.55

3/13/2015 < 0.010 < 0.010 0.00101 0.00105 0.96 1.15 1.4

3/14/2015 < 0.010 < 0.010 0.000993 0.00101 1 1.16 1.32

3/15/2015 < 0.010 < 0.010 0.00068 0.000963 1.04 9.74 0.54

3/16/2015 < 0.010 < 0.010 0.000683 0.000727 0.86 2.66 0.508

3/17/2015 < 0.010 < 0.010 0.0007 0.00076 0.85 1.33 0.59

3/18/2015 < 0.010 < 0.010 0.000938 0.000899 1.35 1.9 1.23

3/19/2015 < 0.010 < 0.010 0.00109 0.00114 1.4 1.85 1.27

3/20/2015 < 0.010 < 0.010 0.00102 0.0011 1.31 1.92 1.17

3/25/2015 < 0.010 < 0.010 0.0011 0.00109 1.56 1.83 1.25

4/1/2015 < 0.0050 < 0.0050 0.00106 0.00109 1.98 2.38 1.91

4/8/2015 < 0.0050 < 0.0050 0.00111 0.00113 2.11 2.26 1.44

Average Sample Result 0.0094444 0.0094444 0.00095556 0.00099144 1.1322 1.9233 1.4354

Maximum Sample Result 0.01 0.01 0.00111 0.00114 2.11 9.74 3.17

Minimum Sample Result 0.005 0.005 0.00068 0.000727 0.5 0.52 0.508

Sample Count 18 18 18 18 18 18 18

Sample Range 0.005 0.005 0.00043 0.000413 1.61 9.22 2.662

Std Deviation 0.0016169 0.0016169 0.00015519 0.00013725 0.41807 2.0441 0.6819

Std Error 0.00038111 0.00038111 0.000036578 0.000032351 0.09854 0.4818 0.16073



 

 

 

 

Statistic sample_date

NITRITE 

NITROGEN 

(NO2), AS N 

(N)

NITROGEN, 

AMMONIA (AS 

N) (N)

ORTHO-

PHOSPHATE 

(N) pH, Field (N) pH, LAB (N)

PHOSPHORUS 

(N)

POTASSIUM 

(T)

3/4/2015 0.0013 < 0.0050 < 0.0010 8.33 8.26 0.0047 1.16

3/7/2015 0.0014 0.0053 < 0.0010 8.6 8.46 0.0039 0.757

3/8/2015 0.0063 0.007 < 0.0010 8.81 8.46 0.0047 0.867

3/9/2015 0.0059 0.0073 < 0.0010 8.71 8.47 0.0037 0.806

3/10/2015 0.0045 0.0065 < 0.0010 8.46 8.39 0.0033 0.769

3/11/2015 0.0057 0.0062 < 0.0010 8.45 8.45 0.0042 0.789

3/12/2015 0.0054 0.0062 < 0.0010 8.42 8.42 0.0041 0.819

3/13/2015 0.0039 0.0065 < 0.0010 8.23 8.38 0.0055 0.799

3/14/2015 0.0039 0.0064 < 0.0010 8.27 8.33 0.0067 0.79

3/15/2015 0.0042 0.0116 0.0061 8.01 8.1 0.319 1.8

3/16/2015 0.0019 0.0063 0.0072 8.26 8.19 0.069 0.953

3/17/2015 0.0017 < 0.0050 0.0056 8.25 8.28 0.0255 0.698

3/18/2015 0.0051 0.0077 0.0065 7.95 8.31 0.0192 0.782

3/19/2015 0.008 0.0094 0.0049 8.03 8.33 0.0209 0.829

3/20/2015 0.0067 0.0097 0.0045 8.06 8.29 0.0214 0.843

3/25/2015 0.0056 0.0083 0.0031 8.4 8.29 0.0163 0.797

4/1/2015 0.0043 0.0056 0.0057 8.33 8.17 0.024 0.882

4/8/2015 0.0017 0.0054 < 0.0010 8.13 8.38 0.0069 0.759

Average Sample Result 0.0043056 0.0069667 0.0029778 8.3167 8.3311 0.031278 0.88328

Maximum Sample Result 0.008 0.0116 0.0072 8.81 8.47 0.319 1.8

Minimum Sample Result 0.0013 0.005 0.001 7.95 8.1 0.0033 0.698

Sample Count 18 18 18 18 18 18 18

Sample Range 0.0067 0.0066 0.0062 0.86 0.37 0.3157 1.102

Std Deviation 0.0020084 0.0017905 0.0024182 0.23806 0.10671 0.073528 0.24946

Std Error 0.00047337 0.00042202 0.00056998 0.05611 0.025152 0.017331 0.058799



 

 

 

 

Statistic sample_date SELENIUM (D) SELENIUM (T) SILVER (D) SILVER (T) SODIUM (T)

STRONTIUM 

(D) STRONTIUM (T)

3/4/2015 23.6 22.2 < 0.010 < 0.010 5.72 0.192 0.195

3/7/2015 8.8 9 < 0.010 < 0.010 3.17 0.141 0.149

3/8/2015 14.3 14.6 < 0.010 0.017 3.2 0.159 0.162

3/9/2015 12.1 12.4 < 0.010 < 0.010 3.09 0.148 0.153

3/10/2015 11.8 12.2 < 0.010 < 0.010 3.09 0.162 0.153

3/11/2015 11.1 11.5 < 0.010 < 0.010 3.12 0.152 0.152

3/12/2015 11.4 11.7 < 0.010 < 0.010 3.15 0.152 0.156

3/13/2015 10 10.8 < 0.010 < 0.010 3.11 0.148 0.156

3/14/2015 9.48 9.7 < 0.010 < 0.010 3.32 0.145 0.15

3/15/2015 2.69 3.03 < 0.010 0.116 2.21 0.095 0.113

3/16/2015 3.19 3.32 < 0.010 0.03 2.17 0.101 0.104

3/17/2015 4.19 4.18 < 0.010 0.013 2.22 0.106 0.109

3/18/2015 5.95 5.99 < 0.010 0.013 2.55 0.119 0.116

3/19/2015 6.25 6.43 < 0.010 < 0.010 2.67 0.122 0.127

3/20/2015 6.04 6.28 < 0.010 < 0.010 2.6 0.122 0.125

3/25/2015 7.29 7.13 < 0.010 < 0.010 2.94 0.137 0.138

4/1/2015 8.78 8.98 < 0.010 < 0.010 3.05 0.13 0.128

4/8/2015 7.73 8.38 < 0.010 < 0.010 2.67 0.131 0.137

Average Sample Result 9.1494 9.3233 0.01 0.017722 3.0028 0.13678 0.14017

Maximum Sample Result 23.6 22.2 0.01 0.116 5.72 0.192 0.195

Minimum Sample Result 2.69 3.03 0.01 0.01 2.17 0.095 0.104

Sample Count 18 18 18 18 18 18 18

Sample Range 20.91 19.17 0 0.106 3.55 0.097 0.091

Std Deviation 4.8304 4.6073 1.13E-10 0.025005 0.77241 0.023992 0.022747

Std Error 1.1385 1.086 2.66E-11 0.0058938 0.18206 0.0056549 0.0053616



 

 

 

 

Statistic sample_date

SULFATE (AS 

SO4) (D)

TEMPERATURE, 

FIELD (N) THALLIUM (D) THALLIUM (T) TIN (D) TIN (T) TITANIUM (D)

3/4/2015 147 0.42 < 0.010 < 0.010 0.00018 < 0.00010 14

3/7/2015 84.2 3.19 < 0.010 < 0.010 < 0.00010 < 0.00010 < 10

3/8/2015 111 3.23 < 0.010 < 0.010 < 0.00010 < 0.00010 < 10

3/9/2015 99.1 3.85 < 0.010 < 0.010 < 0.00010 < 0.00010 < 10

3/10/2015 99.4 1.02 < 0.010 < 0.010 < 0.00010 < 0.00010 < 10

3/11/2015 95.6 1.58 < 0.010 < 0.010 < 0.00010 < 0.00010 < 10

3/12/2015 94.9 3.41 < 0.010 < 0.010 < 0.00010 < 0.00010 < 10

3/13/2015 87.8 1.93 < 0.010 < 0.010 < 0.00010 < 0.00010 < 10

3/14/2015 82.7 2.93 < 0.010 < 0.010 < 0.00010 < 0.00010 < 10

3/15/2015 40.1 1.34 0.01 0.154 < 0.00010 0.00015 < 10

3/16/2015 39.4 0.65 < 0.010 0.045 < 0.00010 < 0.00010 < 10

3/17/2015 44.9 2.5 < 0.010 0.017 < 0.00010 < 0.00010 < 10

3/18/2015 56.7 1.53 < 0.010 0.016 < 0.00010 < 0.00010 < 10

3/19/2015 60.5 2.33 < 0.010 0.012 < 0.00010 < 0.00010 < 10

3/20/2015 60.2 2.25 < 0.010 0.018 < 0.00010 < 0.00010 < 10

3/25/2015 64.6 1.66 < 0.010 < 0.010 < 0.00010 < 0.00010 < 10

4/1/2015 70.1 2.38 < 0.010 0.015 < 0.00010 < 0.00010 < 10

4/8/2015 70.6 1.45 < 0.010 < 0.010 < 0.00010 < 0.00010 < 10

Average Sample Result 78.267 2.0917 0.01 0.0215 0.00010444 0.00010278 10.222

Maximum Sample Result 147 3.85 0.01 0.154 0.00018 0.00015 14

Minimum Sample Result 39.4 0.42 0.01 0.01 0.0001 0.0001 10

Sample Count 18 18 18 18 18 18 18

Sample Range 107.6 3.43 0 0.144 0.00008 0.00005 4

Std Deviation 27.546 0.97481 1.13E-10 0.034092 0.000018856 0.000011785 0.94281

Std Error 6.4927 0.22976 2.66E-11 0.0080356 4.4444E-06 2.7778E-06 0.22222



 

 

 

 

Statistic sample_date TITANIUM (T)

TOTAL 

DISSOLVED 

SOLIDS 

(RESIDUE, 

TOTAL 

KJELDAHL 

NITROGEN (N)

TOTAL 

ORGANIC 

CARBON (T)

TOTAL 

SUSPENDED 

SOLIDS, LAB 

(N)

TURBIDITY, 

LAB (N) URANIUM (D)

3/4/2015 13 438 0.134 1.18 1.2 0.31 1.26

3/7/2015 < 10 293 0.059 1.28 1.4 1.34 0.976

3/8/2015 < 10 352 < 0.050 1.03 2.5 1.26 1.23

3/9/2015 < 10 333 0.183 0.96 1.8 1.17 1.18

3/10/2015 < 10 334 0.16 1.22 2.1 1.6 1.27

3/11/2015 10 319 0.169 1.09 2.4 1.69 1.24

3/12/2015 10 312 0.149 1.09 2.2 1.68 1.16

3/13/2015 < 10 298 0.1 1.15 4 3.02 1.12

3/14/2015 < 10 289 0.071 1.53 4.8 2.83 1.04

3/15/2015 136 208 0.729 13.4 255 141 0.547

3/16/2015 49 207 0.222 5.3 47.7 33.7 0.559

3/17/2015 13 204 0.16 2.89 15.4 10.2 0.612

3/18/2015 < 10 232 0.187 3.11 13.4 9.63 0.776

3/19/2015 < 10 246 0.146 2.8 8.6 4.87 0.849

3/20/2015 12 247 0.145 2.56 9.7 7.99 0.842

3/25/2015 < 10 229 0.126 2.44 5.6 5.63 0.922

4/1/2015 12 258 0.206 4.14 9.3 6.13 0.875

4/8/2015 < 10 253 0.122 2.38 3.5 1.75 0.955

Average Sample Result 19.722 280.67 0.17322 2.7528 21.7 13.1 0.96739

Maximum Sample Result 136 438 0.729 13.4 255 141 1.27

Minimum Sample Result 10 204 0.05 0.96 1.2 0.31 0.547

Sample Count 18 18 18 18 18 18 18

Sample Range 126 234 0.679 12.44 253.8 140.69 0.723

Std Deviation 30.411 61.182 0.14664 2.9202 59.214 32.823 0.23989

Std Error 7.1678 14.421 0.034563 0.68829 13.957 7.7364 0.056544



 

 

 

 

Statistic sample_date URANIUM (T) VANADIUM (D) VANADIUM (T) ZINC (D) ZINC (T)

3/4/2015 1.23 < 1.0 < 1.0 4.1 < 3.0

3/7/2015 1 < 1.0 < 1.0 < 3.0 < 3.0

3/8/2015 1.27 < 1.0 < 1.0 < 3.0 < 3.0

3/9/2015 1.16 < 1.0 < 1.0 < 3.0 < 3.0

3/10/2015 1.17 < 1.0 < 1.0 < 3.0 < 3.0

3/11/2015 1.18 < 1.0 < 1.0 < 3.0 < 3.0

3/12/2015 1.21 < 1.0 < 1.0 < 3.0 < 3.0

3/13/2015 1.15 < 1.0 < 1.0 < 3.0 < 3.0

3/14/2015 1.1 < 1.0 < 1.0 < 3.0 < 3.0

3/15/2015 0.856 < 1.0 15.9 < 3.0 35.9

3/16/2015 0.655 < 1.0 4.4 < 3.0 8.7

3/17/2015 0.661 < 1.0 1.6 < 3.0 3.7

3/18/2015 0.776 < 1.0 1.4 < 3.0 3.9

3/19/2015 0.883 < 1.0 1.1 < 3.0 3.2

3/20/2015 0.866 < 1.0 1.3 < 3.0 3.7

3/25/2015 0.927 < 1.0 < 1.0 < 3.0 3.1

4/1/2015 0.871 < 0.50 0.95 < 3.0 4

4/8/2015 1.01 < 0.50 < 0.50 < 3.0 < 3.0

Average Sample Result 0.99861 0.94444 2.0639 3.0611 5.3444

Maximum Sample Result 1.27 1 15.9 4.1 35.9

Minimum Sample Result 0.655 0.5 0.5 3 3

Sample Count 18 18 18 18 18

Sample Range 0.615 0.5 15.4 1.1 32.9

Std Deviation 0.19521 0.16169 3.5486 0.25927 7.7414

Std Error 0.046012 0.038111 0.8364 0.061111 1.8247



CM_MC2 (Test Location) 

 

 

Statistic sample_date

ALKALINITY, TOTAL 

(As CaCO3) (N) ALUMINUM (D) ALUMINUM (T) ANTIMONY (D) ANTIMONY (T) ARSENIC (D) ARSENIC (T) BARIUM (D)

3/3/2015 213 0.0097 0.032 0.17 0.19 0.17 0.22 0.072

3/10/2015 200 < 0.0030 0.0439 0.16 0.18 0.15 0.2 0.0664

3/16/2015 144 0.0162 0.62 0.12 0.15 0.17 0.5 0.0536

3/23/2015 184 0.0032 0.0844 0.14 0.15 0.17 0.2 0.0632

3/30/2015 165 0.0061 0.134 < 0.10 < 0.10 0.15 0.2 0.0548

4/8/2015 185 < 0.0030 0.0939 0.14 0.15 0.16 0.2 0.0546

Average Sample Result 181.83 0.0068667 0.16803 0.13833 0.15333 0.16167 0.25333 0.060767

Maximum Sample Result 213 0.0162 0.62 0.17 0.19 0.17 0.5 0.072

Minimum Sample Result 144 0.003 0.032 0.1 0.1 0.15 0.2 0.0536

Sample Count 6 6 6 6 6 6 6 6

Sample Range 69 0.0132 0.588 0.07 0.09 0.02 0.3 0.0184

Std Deviation 24.62 0.005274 0.22443 0.025626 0.031411 0.0098319 0.12111 0.0076004

Std Error 10.051 0.0021531 0.091622 0.010462 0.012824 0.0040139 0.049441 0.0031029

Statistic sample_date BARIUM (T) BERYLLIUM (D) BERYLLIUM (T) BISMUTH (D) BISMUTH (T) BORON (D) BORON (T)

BROMIDE 

(D)

3/3/2015 0.0722 < 0.10 < 0.10 < 0.00050 < 0.00050 0.024 0.025 < 0.10

3/10/2015 0.0681 < 0.10 < 0.10 < 0.00050 < 0.00050 0.023 0.024 < 0.10

3/16/2015 0.0654 < 0.10 < 0.10 < 0.00050 < 0.00050 0.016 0.018 < 0.050

3/23/2015 0.0635 < 0.10 < 0.10 < 0.00050 < 0.00050 0.022 0.023 < 0.050

3/30/2015 0.055 < 0.10 < 0.10 < 0.000050 < 0.000050 0.017 0.018 < 0.050

4/8/2015 0.0553 < 0.10 < 0.10 < 0.000050 < 0.000050 0.019 0.021 < 0.050

Average Sample Result 0.06325 0.1 0.1 0.00035 0.00035 0.020167 0.0215 0.066667

Maximum Sample Result 0.0722 0.1 0.1 0.0005 0.0005 0.024 0.025 0.1

Minimum Sample Result 0.055 0.1 0.1 5.00E-05 5.00E-05 0.016 0.018 0.05

Sample Count 6 6 6 6 6 6 6 6

Sample Range 0.0172 0 0 0.00045 0.00045 0.008 0.007 0.05

Std Deviation 0.0069221 1.666E-09 1.666E-09 0.00023238 0.00023238 0.0033116 0.0030166 0.02582

Std Error 0.0028259 6.80E-10 6.80E-10 0.000094868 0.000094868 0.001352 0.0012315 0.010541



 

 

 

 

Statistic sample_date CADMIUM (D)

CADMIUM 

(T) CALCIUM (T)

CARBON, 

DISSOLVE

D ORGANIC 

CHLORIDE 

(D)

CHROMIUM 

(D)

CHROMIUM 

(T) COBALT (D) COBALT (T)

3/3/2015 0.022 0.023 106 0.93 3.4 0.19 0.24 0.74 0.79

3/10/2015 < 0.010 0.024 109 0.93 3.4 0.17 0.25 0.91 1.17

3/16/2015 0.017 0.058 64.2 2.65 1.9 0.12 0.93 0.14 0.69

3/23/2015 0.027 0.034 80.7 1.42 2.4 0.15 0.29 0.39 0.57

3/30/2015 0.0143 0.017 69 1.65 2 0.16 0.49 0.26 0.38

4/8/2015 0.032 0.037 85 1.25 2.3 0.17 0.34 0.63 0.78

Average Sample Result 0.020383 0.032167 85.65 1.4717 2.5667 0.16 0.42333 0.51167 0.73

Maximum Sample Result 0.032 0.058 109 2.65 3.4 0.19 0.93 0.91 1.17

Minimum Sample Result 0.01 0.017 64.2 0.93 1.9 0.12 0.24 0.14 0.38

Sample Count 6 6 6 6 6 6 6 6 6

Sample Range 0.022 0.041 44.8 1.72 1.5 0.07 0.69 0.77 0.79

Std Deviation 0.0082172 0.014662 18.556 0.6417 0.67132 0.023664 0.2644 0.29701 0.26435

Std Error 0.0033546 0.0059856 7.5754 0.26197 0.27406 0.0096609 0.10794 0.12126 0.10792

Statistic sample_date

CONDUCTIVITY, 

FIELD (N)

CONDUCTIVIT

Y, LAB (N) COPPER (D)

COPPER 

(T)

DISSOLVED 

OXYGEN, 

FIELD (N) FLUORIDE (D)

Hardness, 

Total or 

Dissolved 

CaCO3 (N)

INSTANTANEOUS 

FLOW (N) IRON (D)

3/3/2015 621.9 826 < 0.50 < 0.50 14 0.137 445 < 0.010

3/10/2015 804 < 0.50 < 0.50 0.109 454 < 0.010

3/16/2015 404.9 422 < 0.50 1.11 11.57 0.1 244 1.44 0.011

3/23/2015 586.9 605 < 0.50 < 0.50 12.74 0.124 328 1.195 < 0.010

3/30/2015 522.4 517 < 0.50 < 0.50 100000000 0.113 280 < 0.010

4/8/2015 624.5 646 < 0.50 < 0.50 11.68 0.121 357 1.1 < 0.010

Average Sample Result 552.12 636.67 0.5 0.60167 20000000 0.11733 351.33 1.245 0.010167

Maximum Sample Result 624.5 826 0.5 1.11 1.00E+08 0.137 454 1.44 0.011

Minimum Sample Result 404.9 422 0.5 0.5 11.57 0.1 244 1.1 0.01

Sample Count 5 6 6 6 5 6 6 3 6

Sample Range 219.6 404 0 0.61 100000000 0.037 210 0.34 0.001

Std Deviation 92.025 158.33 0 0.24903 44721000 0.01291 85.439 0.17543 0.00040825

Std Error 41.155 64.637 0 0.10167 20000000 0.0052705 34.88 0.10128 0.00016667



 

 

 

Statistic sample_date IRON (T) LEAD (D) LEAD (T)

LITHIUM 

(D) LITHIUM (T) MAGNESIUM (T)

MANGANES

E (D)

MANGANES

E (T)

3/3/2015 0.031 < 0.050 < 0.050 0.0109 0.0109 46.2 0.00457 0.0064

3/10/2015 0.046 < 0.050 < 0.050 0.0108 0.011 47.8 0.00395 0.00769

3/16/2015 0.699 < 0.050 0.462 0.00517 0.00604 21.3 0.00274 0.0253

3/23/2015 0.087 < 0.050 0.072 0.00861 0.00848 33 0.00414 0.00866

3/30/2015 0.109 < 0.050 0.059 0.0069 0.0069 25.4 0.00368 0.00735

4/8/2015 0.091 < 0.050 0.062 0.0092 0.0096 35.2 0.0044 0.00834

Average Sample Result 0.17717 0.05 0.12583 0.0085967 0.00882 34.817 0.0039133 0.010623

Maximum Sample Result 0.699 0.05 0.462 0.0109 0.011 47.8 0.00457 0.0253

Minimum Sample Result 0.031 0.05 0.05 0.00517 0.00604 21.3 0.00274 0.0064

Sample Count 6 6 6 6 6 6 6 6

Sample Range 0.668 0 0.412 0.00573 0.00496 26.5 0.00183 0.0189

Std Deviation 0.25733 8.33E-10 0.16489 0.0022425 0.00206 10.705 0.00065604 0.0072337

Std Error 0.10505 3.40E-10 0.067317 0.00091551 0.00084098 4.3702 0.00026783 0.0029531

Statistic sample_date MERCURY (D) IRON (T) LEAD (D) LEAD (T) LITHIUM (D) LITHIUM (T)

MAGNESIUM 

(T)

MANGANES

E (D)

3/3/2015 < 0.010 0.031 < 0.050 < 0.050 0.0109 0.0109 46.2 0.00457

3/10/2015 < 0.010 0.046 < 0.050 < 0.050 0.0108 0.011 47.8 0.00395

3/16/2015 < 0.010 0.699 < 0.050 0.462 0.00517 0.00604 21.3 0.00274

3/23/2015 < 0.010 0.087 < 0.050 0.072 0.00861 0.00848 33 0.00414

3/30/2015 < 0.010 0.109 < 0.050 0.059 0.0069 0.0069 25.4 0.00368

4/8/2015 < 0.0050 0.091 < 0.050 0.062 0.0092 0.0096 35.2 0.0044

Average Sample Result 0.0091667 0.17717 0.05 0.12583 0.0085967 0.00882 34.817 0.0039133

Maximum Sample Result 0.01 0.699 0.05 0.462 0.0109 0.011 47.8 0.00457

Minimum Sample Result 0.005 0.031 0.05 0.05 0.00517 0.00604 21.3 0.00274

Sample Count 6 6 6 6 6 6 6 6

Sample Range 0.005 0.668 0 0.412 0.00573 0.00496 26.5 0.00183

Std Deviation 0.0020412 0.25733 8.33E-10 0.16489 0.0022425 0.00206 10.705 0.00065604

Std Error 0.00083333 0.10505 3.40E-10 0.067317 0.00091551 0.00084098 4.3702 0.00026783



 

 

 

Statistic sample_date MANGANESE (T) MERCURY (D)

MERCURY 

(T)

MOLYBD

ENUM 

(D)

MOLYBDE

NUM (T)

NICKEL 

(D) NICKEL (T)

NITRATE 

NITROGEN 

(NO3), AS N 

NITRITE 

NITROGEN 

(NO2), AS N (N)

3/3/2015 0.0064 < 0.010 < 0.010 0.00102 0.00106 9.53 9.72 2.36 0.012

3/10/2015 0.00769 < 0.010 < 0.010 0.00104 0.00106 10.7 11 2.58 0.0155

3/16/2015 0.0253 < 0.010 < 0.010 0.000835 0.000942 2.56 4.09 0.91 0.009

3/23/2015 0.00866 < 0.010 < 0.010 0.000977 0.00102 5.56 5.83 1.48 0.0082

3/30/2015 0.00735 < 0.010 < 0.010 0.000868 0.000865 4.08 4.36 1.18 0.0093

4/8/2015 0.00834 < 0.0050 < 0.0050 0.000871 0.000911 7.72 8.3 1.77 0.0086

Average Sample Result 0.010623 0.0091667 0.0091667 0.000935 0.0009763 6.6917 7.2167 1.7133 0.010433

Maximum Sample Result 0.0253 0.01 0.01 0.00104 0.00106 10.7 11 2.58 0.0155

Minimum Sample Result 0.0064 0.005 0.005 0.000835 0.000865 2.56 4.09 0.91 0.0082

Sample Count 6 6 6 6 6 6 6 6 6

Sample Range 0.0189 0.005 0.005 0.000205 0.000195 8.14 6.91 1.67 0.0073

Std Deviation 0.0072337 0.0020412 0.0020412 8.79E-05 8.216E-05 3.1734 2.8849 0.65677 0.0028218

Std Error 0.0029531 0.00083333 0.0008333 3.59E-05 3.354E-05 1.2955 1.1778 0.26813 0.001152

Statistic sample_date

NITROGEN, AMMONIA 

(AS N) (N)

ORTHO-

PHOSPHATE (N)

pH, Field 

(N)

pH, LAB 

(N)

PHOSPHO

RUS (N)

POTASSI

UM (T)

SELENIUM 

(D)

SELENIUM 

(T) SILVER (D)

3/3/2015 0.0055 0.001 8.13 8.38 0.005 1.38 5.87 5.98 < 0.010

3/10/2015 0.0054 < 0.0010 8.3 0.0042 1.39 5.5 5.67 < 0.010

3/16/2015 0.0132 0.0032 8.05 8.27 0.0358 1.05 2.52 2.66 < 0.010

3/23/2015 0.0091 < 0.0010 7.82 8.34 0.0078 1.15 4.2 4.35 < 0.010

3/30/2015 0.0066 0.0012 7.98 8.3 0.0162 0.98 3.71 3.47 < 0.010

4/8/2015 < 0.0050 < 0.0010 8.47 8.49 0.0059 1.2 5.61 5.59 < 0.010

Average Sample Result 0.0074667 0.0014 8.09 8.3467 0.012483 1.1917 4.5683 4.62 0.01

Maximum Sample Result 0.0132 0.0032 8.47 8.49 0.0358 1.39 5.87 5.98 0.01

Minimum Sample Result 0.005 0.001 7.82 8.27 0.0042 0.98 2.52 2.66 0.01

Sample Count 6 6 5 6 6 6 6 6 6

Sample Range 0.0082 0.0022 0.65 0.22 0.0316 0.41 3.35 3.32 0

Std Deviation 0.0031785 0.00088544 0.24114 0.079917 0.012226 0.16822 1.3203 1.3513 0

Std Error 0.0012976 0.00036148 0.10784 0.032626 0.0049912 0.068674 0.539 0.55166 0



 

 

 

 

Statistic sample_date SILVER (T) SODIUM (T) STRONTIUM (D) STRONTIUM (T)

SULFATE 

(AS SO4) 

(D)

TEMPERAT

URE, FIELD 

(N) THALLIUM (D) THALLIUM (T)

3/3/2015 < 0.010 10 0.29 0.299 249 -0.2 0.014 < 0.010

3/10/2015 < 0.010 10.4 0.296 0.31 255 0.011 0.013

3/16/2015 < 0.010 4.68 0.171 0.182 94.3 0.6 < 0.010 0.032

3/23/2015 < 0.010 7.09 0.225 0.231 151 1.7 < 0.010 0.012

3/30/2015 < 0.010 5.43 0.195 0.194 123 1.9 < 0.010 0.012

4/8/2015 < 0.010 7.06 0.222 0.222 172 3.8 < 0.010 0.014

Average Sample Result 0.01 7.4433 0.23317 0.23967 174.05 1.56 0.010833 0.0155

Maximum Sample Result 0.01 10.4 0.296 0.31 255 3.8 0.014 0.032

Minimum Sample Result 0.01 4.68 0.171 0.182 94.3 -0.2 0.01 0.01

Sample Count 6 6 6 6 6 5 6 6

Sample Range 0 5.72 0.125 0.128 160.7 4 0.004 0.022

Std Deviation 0 2.3341 0.05038 0.053414 65.836 1.5143 0.0016021 0.0081915

Std Error 0 0.95289 0.020568 0.021806 26.878 0.6772 0.00065405 0.0033441

Statistic sample_date TIN (D) SILVER (T) SODIUM (T) STRONTIUM (D)

STRONTIU

M (T)

SULFATE 

(AS SO4) 

(D)

TEMPERATURE, 

FIELD (N) THALLIUM (D)

3/3/2015 < 0.00010 < 0.010 10 0.29 0.299 249 -0.2 0.014

3/10/2015 < 0.00010 < 0.010 10.4 0.296 0.31 255 0.011

3/16/2015 < 0.00010 < 0.010 4.68 0.171 0.182 94.3 0.6 < 0.010

3/23/2015 < 0.00010 < 0.010 7.09 0.225 0.231 151 1.7 < 0.010

3/30/2015 < 0.00010 < 0.010 5.43 0.195 0.194 123 1.9 < 0.010

4/8/2015 < 0.00010 < 0.010 7.06 0.222 0.222 172 3.8 < 0.010

Average Sample Result 0.0001 0.01 7.4433 0.23317 0.23967 174.05 1.56 0.010833

Maximum Sample Result 0.0001 0.01 10.4 0.296 0.31 255 3.8 0.014

Minimum Sample Result 0.0001 0.01 4.68 0.171 0.182 94.3 -0.2 0.01

Sample Count 6 6 6 6 6 6 5 6

Sample Range 0 0 5.72 0.125 0.128 160.7 4 0.004

Std Deviation 0 0 2.3341 0.05038 0.053414 65.836 1.5143 0.0016021

Std Error 0 0 0.95289 0.020568 0.021806 26.878 0.6772 0.00065405



 

 

Statistic sample_date

THALLIUM 

(T) TIN (D) TIN (T) TITANIUM (D) TITANIUM (T)

TOTAL 

DISSOLVED 

SOLIDS 

TOTAL 

KJELDAHL 

NITROGEN 

TOTAL 

ORGANIC 

CARBON 

3/3/2015 < 0.010 < 0.00010 < 0.00010 < 10 < 10 551 < 0.050 0.82

3/10/2015 0.013 < 0.00010 < 0.00010 12 14 556 < 0.050 0.83

3/16/2015 0.032 < 0.00010 < 0.00010 < 10 24 278 0.184 3.82

3/23/2015 0.012 < 0.00010 < 0.00010 < 10 < 10 420 0.127 1.32

3/30/2015 0.012 < 0.00010 < 0.00010 < 10 12 351 0.192 2.14

4/8/2015 0.014 < 0.00010 < 0.00010 < 10 10 434 0.07 1.17

Average Sample Result 0.0155 0.0001 0.0001 10.333 13.333 431.67 0.11217 1.6833

Maximum Sample Result 0.032 0.0001 0.0001 12 24 556 0.192 3.82

Minimum Sample Result 0.01 0.0001 0.0001 10 10 278 0.05 0.82

Sample Count 6 6 6 6 6 6 6 6

Sample Range 0.022 0 0 2 14 278 0.142 3

Std Deviation 0.0081915 0 0 0.8165 5.465 109.51 0.065209 1.1526

Std Error 0.0033441 0 0 0.33333 2.2311 44.707 0.026621 0.47056

Statistic sample_date

TOTAL 

SUSPENDED 

SOLIDS, LAB 

(N)

TURBIDITY, 

LAB (N) URANIUM (D) URANIUM (T)

VANADIUM 

(D)

VANADIUM 

(T) ZINC (D) ZINC (T)

3/3/2015 1.7 0.53 2.19 2.26 < 1.0 < 1.0 < 3.0 3.2

3/10/2015 2.1 1.09 2.27 2.25 < 1.0 < 1.0 < 3.0 < 3.0

3/16/2015 29.7 18.9 0.991 1.06 < 1.0 1.6 < 3.0 5.3

3/23/2015 4.5 2.09 1.5 1.55 < 1.0 < 1.0 < 3.0 < 3.0

3/30/2015 10.2 6.69 1.19 1.19 < 0.50 < 0.50 < 3.0 < 3.0

4/8/2015 4.3 1.81 1.57 1.59 < 0.50 < 0.50 < 3.0 3.7

Average Sample Result 8.75 5.185 1.6185 1.65 0.83333 0.93333 3 3.5333

Maximum Sample Result 29.7 18.9 2.27 2.26 1 1.6 3 5.3

Minimum Sample Result 1.7 0.53 0.991 1.06 0.5 0.5 3 3

Sample Count 6 6 6 6 6 6 6 6

Sample Range 28 18.37 1.279 1.2 0.5 1.1 0 2.3

Std Deviation 10.703 7.0679 0.51862 0.51096 0.2582 0.40825 0 0.90701

Std Error 4.3696 2.8854 0.21173 0.2086 0.10541 0.16667 0 0.37029
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FR_ FRCPl _ M _ 06042015 _N ws 4/8/2015 09:19 2 x x (;, l 
FR_UFRI _M_0604201S_N WS 4/8/2015 09:02 2 x x :::r.o 

·-

Cl \) 
v;) G--

ln tn -- -
I 

-eJtn2o ~ 1 \;t _ _,_,,./ ( Q if '<YS 10.u( 

:--Jfdfv }a,YM.(1-l -- . -
' . < 

Sampler's Name ;1..1- ¢2ie?zci1 < 
Mobile# 

Sampler's Signature ~ ~ Dateffime ,/io/l 1'.: 2 ~I) ' (;./ l O; I~ 
~ectL~~(~ .6j NAUTflUS 

··-
/\) '(- 1J'li/ 12. Yll mff m<J U 



coc m, 20140902-1509 ' Page: I of 2 
Chain Of Custody Record Turnaround Time: 

PROJECT/CLIENT INFO LABORATORY OTHER INFO 

Facility Name Coal Mountain Operation Lab Name Na utHus Environmental Send Invoice To '. . 
Contact Name Don Sacino Contact Name Address 

-
Address 2261 Corbin Rd. Address 86 64 commerce Court 

City Sparwood jProv. BC City State 

Postal Code VOB 200 !Country jCanada City Bu rnaby -ls-tate BC Postal Code Country 

Phone Number 250 425 7377 Postal Code VS A4N7 I Country Canada Task Code 

Email EDD To Ric~.Maglio,co@teck.carn Phone Number Shipping Company 

Don.Sacino@teck.com Email Address Tracking Number 

Carla.Romero@teck.com PO Number CC Hardcopy To 

CC Hardcopy To 

SAMPLE DETAILS ANALYSIS REQUESTED ADDITIONAL INFORMATION 

·~ 

1~ ~ - ''-' "" ""° ~ ::::2 ~ ~ Q ,...--. ~ 

:s kQ -!2_ ln Lo ·~ I.n 
~ -

:;a -~ ~Ji * ~ 'i c: 

·~ 
'1 g~ CL .. '1 c ,, • ·S (A:; ·a ·5 • 0 • .,, u 

'}-"' .~ u 1'l c " "' "' • «:a:-;: "' 0 0 • ..,, • • 3(1) ~~ " 
.,, 

" :e(IJ s 
Time G=Grab #Of ' • u ~ " . " " 

.,, .,, 
Sample ID Matrix Date (24hr) C=Comp Cont. ~ . ., .,, 

N 0 ., 
~ .. ~ ~ ~ ~ N 

- -

'" 
CM_SPD_MON_ WS_20150303_N ws ,,3 _,.,.,_,, /'1: IC'. G 2 x ' 'ij-,0 l -· 
CM_CCPD_MON_WS_20150303_N ws "3-6-.:-1 .... llU.'K G 2 ' ' '6. i 

1\Mli; ... 

CM_MC2_MON_WS_20150303_N WS OJ-oJ.·IS ""''"'0 G 3 x x x x <,;,3 
l -

~f~\~f 
Additional Comments/Special Instructions Relinquished By/Affiliation Date Time Accepted By/Affiliation Date Time Sample Receipt Conditions 

T. Phillips/Nupqu . YIN YIN YIN 
·-

YIN YIN YIN 
YIN YIN YIN 
YIN YIN YIN 

• ~ 
" ·" ~· 

c ] "" Sampler's Name Tyler Phillips Mobile# 250-919-0965 c 
.5 0 ,a 
"' ] -a s "' "' Sampler's Signature Date/Time • s s ·c 

'""' • • ... 
"' "' ... 

KeU..t/IJ-t:<;'l y y y (')'\de Uk 



I coc m, 20140902-1so9 
Chain Of Custody Record I Turnaround Time: 

Page: I of 2 

PROJECT/CLIENTJNFO LAllORATORY OTHER INFO 

Facility Name Coal Mountain Operation Lab Name Nautilus Environmental Send Invoice To 

Contact Name Don Sacino Contact Name Address 

Addressl2261 Corbin Rd. I Address!8664 commerce Court 

I City Sparwood iProv. !BC City !state I 1 

Postal Code YOB 2GO !Country !Canada City Burnaby IState -~~ Postal Cod~ !Country I I 
f--.- Phone Number 250 425 7377 Postal Code VSA4N7 !Country !Canada Task Code 1 

Email EDD To Rlck.Magliocco@teck.com Phone Number Shipping Company 

Don.Sacino@teck.com I Email Address I I Tracking Number 

I Carla.Romero@teck.com PO Number CC Hardcopy To 

CC Hardcopy To 

SA!VIPLE DETAILS 

Saniole ID 

CM_MC2_MON_ WS_20150303_N 
'--

Matrix 

ws 

Additional Con1ments/Special Instructions 

u:µ,~::i. 

Date 
Time I G=Grab I 

(24hr) C=Comp 

I l\trGhlD/15 \\'.:0 G 

Relinquished By/Affiliation 

Carla Romero 

ANALYSIS REQUESTED 

E 
J; 
• 0 

"' • ·; :-;: " . 
#Of - 'f: "' . 

Cont. ~. 
~ .. 

2-

1;;c. 
Date 

ADDITIONAL INFORMATION 

7f.;_,) 1-,/ 

Sample Receipt Conditions 

Y/N Y/N Y/N 
Y/N Y/N Y/N 
Y/N Y/N Y/N ')~~\,, I - Y\/ N y /W\ Wj/ N 

:~ 
~ •. 

!-' 1i •. 
c 

.~ " • .s 0 • 
" ~ " 

;; 
e 0. 0. " " e e ·o .... • • .... 

"' "' 

Sampler's Name Carla Romero 

"~' 
Mobile# 2504257350 

Sampler's Signature Tb~ Date/Time March 10 2015/13:07 



Chain Of Custody Record 
COCID: 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 Don Sacino Contact Name Address 

Address 2261 Corbin Rd. Address 8664 conunerce Court 

City Sparwood IProv. IBC City State 

Postal Code YOB 2GO Country !Canada City Burnaby State BC Postal Code Counuy 

Phone Number 250 425 7377 Postal Code VSA4N7 )Country Canada Task Code 

Email EDD To Rick.Magli_occo@teck.com Phone Number Shipping Company 

Don.Sacino@teck.com Email Address Tracking Number 

Carla.Romero@teck.com PO Number CC Hardcopy To 

CC Hardcopy To 

SAMPLE DETAILS " I ANALYSIS REQUESTED ADDITIONAL INFORMATION 

I~~ - ·~ ~ ~ ~ 

~ 12 ~ ~ ._ 
-.. . 

:a 
••• 

'ii .·_· 
I .·. ll ~ .. ~ " 

l~~al ·----·-.· ... ll ··. c 

J 
-s. ·5 I • -~ 

'; . .~ 5 . .. ·· . .ll .., • . < J ; . ' ·. il . 0 

Ji '5 

~ ,:,·,: '' ,, ; .. f ; ' <.i .; .is J:ij 
Time G=Grab #Of .li "' .,, . .. 

SamoleID Matrix Date (24hc) C=Como Cont. ;, ' . ~ .. . "' . ,;; ~ .. " " "' ,:,_ 

·· .. 
'; 

~-

I ;[ 

•c\ 
--\f,,ur; ('C) --- 8.3-ix .. 

CM_PC2_MON_WS_20150316_N ws 3116/2015 /5:.fo G 3 (] 
·-· 

·-
x x --P °'.;fl; -"1xlL 

CM_MCf_MON_ ws..:.201S0303_N ws 3/16/2015 10:00 G 2(6! x x 6.5 
.·:·-· 
,; 

Additional Comments/Special Instructions Relinquished By/Affiliation Date Time Accepted By/Affiliation Date Time Sample Receipt Conditions 

G "Z.x IL + tx2-ol_ T. Phillips/Nupqu Nl+UT!LU(; Jib.~ 10 //\ /() .-ZJ Y/N Y/N Y/N 

N'-I _!1)'14/ /(_ V/4MAMli :CJ ' Y/N Y/N Y/N 

~ ~v .JoCtrv1pP1?-
Y/N Y/N Y/N 
Y/N Y/N Y/N 

0 o;., 

AY( " ·" 0 .. 
" Sampler's Name Tyler Phillips Mobile# 250-919-0965 c ll c .5 0 ·= il 0. i "' e 0. 0. 

Sampler's Signature Dateffime " e e ·c 
"' • ell "' "' 



Chain Of Custody Record 
COC ID: 20140902-1509 Page: 1 of 2 

-· 
Turnaround Time: 

PROJECT/CLIENT INFO LABORATORY OTHER INFO 

Facility Name Coal Mountain Operation Lab Name Nautilus Environmental Send Invoice To 

Contact Name Don Sacino Contact Name Address 

Address 2261 Corbin Rd. Address 8664 commerce Court 

City Sparwood !Prov. BC City !State I 
Postal Code VOB 200 \Country \Canada City Burnaby State BC Postal Code Country I 

Phone Number 250 425 7377 Postal Code V5A4N7 /Country Canada Task Code 

Email EDD To Rick.Magliocco@teck.com Phone Number Shipping Company 

Don.Sacino@teckcom Email Address Tracking Number 
Carla.Romero@teck.com PO Number CC Hardcopy To - CC Hardcopy To 

SAMPLE DETAILS ANALYSIS REQUESTED ADDITIONAL INFORMATION 

lr~l~I 
~ 

~ ~ • 
" 

0 

• 0 

l~ll~ "' " 0 

• • ·a ·5 • .8 ·a • "' 
• 

] • " 0 "" "' • N ~ • -;; ;@ '; • 0 il ;; ... 
" "' .. "' :ii 

Time G=Grab #Of . "' • u "" ~ "' "" "' "' Sample ID Matrix Date (24hc) C=Comp Cont I• '<> • ~ "' N 0 ~ 

~"' "' '"" '"" "' N 

l 

CM_MC2_1"ION_ WS_20150323_N ws Mr;.A. z:s.111. O'iS;3\ G 2 !'. ' ' 8'/) 

·~ I 

~@ ·~ 'M Xe! 
CJ z... -._:; . ' 
~ ~ !::2 

Additional Comments/Special Instructions Relinquished By/Affiliation Date Time Accepted By/Affiliation Date Time Sample Receipt Conditions 

Tyler Phillips/ Nupqu YIN YIN YIN 

+;cxmpfe. 
YIN YIN YIN 

- YIN YIN YIN 
~ 

YIN YIN YIN 
• •. 

p -~ 1j •. 
0 " " Sampler's. Name Tyler Phillips Mobile# (250) 919-0965 .5 0 
0 . s • , 

~ ~ i 
;; 

f}cf!L 
E Q. ~ 

Sampler's Signature Dateffimc • E E ;5 E-< • • - ' ~ ~ 
.,, .,, 

K o c 0 1 tl.Jt.(){_... ~J V' N'lt J l LLU~ l I •/ - A J-14-u< Vn-MJ4fYlU t......._/ 



Chain Of Custody Record I coc m, 20140902-1509 Page: 1 of 2 

I Turnaround Time: 
PROJECT/CLIENT INFO LABORATORY OTHER INFO 

Facility Name Coal Mountain Operati~~ Lab Name Na ntilus Environmental Send Invoice To 
~ 

Contact Name Don Sacino Contact Name Address -- -· 
Address 2261 Corbin Rd. Address 86 64 commerce Court 

f--------- -
Prov. 

-
City Sparwood BC City State 

Postal Code VOB 2GO Country •Canada Cit)'. Bu rnaby I state Jsc Postal Code I country 

PhoneNumbe r 250 425 7377 Postal Code V 5A4N7 Country Canada Task Code 

Email EDD To Rick.Magllocco@teck.com Phone Number Shipping Company 

Don.Sacino@teck.com Email Address Tracking Number 

Carla.Romero@teck.com PO Number CC Hardcopy To 

CC HardcopyTo 

SAMPLE DETAILS ANALYSIS REQUESTED ADDITIONAL INJ<'ORl\1ATION -
p: 
1_ " 

.. •· :a 

l;;i 
~ ~ • 

.~ 
0 

0 • c 
~ "' ·§ • •• ~ 3 0 • 

l~f;' 
" 

c •• u .,, 
ii c .c 

" ~ • 
~ :a 

~ • ..,, • 0 .s 
" 

.,, 

'" <! ol 
Time G=Grab #Of .li~ - u .c .c .,, .,, 

SamnleID Matrix Date (24hr) C-Comu Cont. ~~ "' 
.,, 

r " "' ~ ... ~ M 

CM_MC2_MON_ WS_20150330_N ws 30-1\-Iar-15 G 2 '·;~ ' ' B.'15 
-

•••• ·-· 
•i :.::::!- L0 

.; # -- _., -:' 

c "' -~ 

·--' ~ 
"' 

,;5 

I ;:0 
Additional Comments/Special Instructions Relinquished By/Affiliation Date Time Accepted By/Affiliation Date Time Sample Receipt Conditions 

Tyler Phillips- Nupqu YIN YIN YIN 
YIN YIN YIN 

·-

~\~~ ~~ 
YIN YIN YIN 

--·-
YIN YIN YIN 

• "' " ·" u O• 

" Sampler's Name Tyler Phillips Mobile# (250) 919-0965 c "' • .E 0 .E • 
~ ~ -" '° E -a ~ ·~ Sampler's Signature Date/Time • s s &< • • &< 

"' "' 
\00\.~ ~"') 10:\\!..(\\'-"~ -- N'! / \,Cl - ~V\\G\ \..'\m 



Chain 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 Environmental Send Invoice To ---·· -
Contact Name Don Sacino Contact Name Address 

Address 2261 Corbin Rd. Address 8664 commerce Court 

Cit~ Sparwood !Prov. IBC City State I 
Postal Code YOB 200 !Country !Canada City Burnaby State IBC Postal Code Country 

Phone Number 250 425 7377 Postal Code V5A4N7 I country Canada Task Code 

Email EDD To RTck.Magliocto@tetk.com Phone Number Shipping Company 

Don.Sacino@teck.com Email Address Tracking Number 

Carla.Romero@teck.com PO Number CC Hardcopy To 

CC Hardcopy To 

SAMPLE DETAILS ANALYSIS REQUESTED ADDITIONAL INFORMATION --

I 
l~~~I ~ 

:-a 
~ • -g &: 

! g 

~ • ~ ·~ ] ~ ] ~ 
• "' .. y 

~ ~"' 
.. • " §' ;g il • "" . . 

"' 
,g 

Iii Time G=Grab #Of ,a~ - • u 0: .fl .. I• .. "' "' Sample ID Matrix Date (24h1) C=Como Cont. ..•• ? "' . ~ "' ~ 0 ~ 

"'"' " 
,._ 

~ "' 
l?·.'\i 

,! I NJ I 
1-L" 'it" ;::') 

-
Q -..::.. '."'-' 
.~ '1 ~ 

~· -

CM_MC2__MON_ \YS_20150408_N ws April-8·2015 15;~ G 2 x x q, l 
-

.; 

•••• 

ld•C: 
Additional Cmnments/Special Instructions Relinquished By/Affiliation Date Time Accepted By/Affiliation Date Time Sample Receipt Conditions 

T. Phillips/Nupqu YIN YIN YIN .. 
YIN YIN YIN 
YIN YIN YIN -
YIN YIN YIN .• O• 

" ·" ~ O• 

"' Sampler's Name Tyler Phillips Mobile# 250-919-0965 0 ~ 0 
0 0 .5 iii /! 0. ~ • 

~/i:ff',_· 
E 0. 0. 0. 

Sampler's Signature Dateffime • E E '" "" • • "" . l j -"'---- "' "' ,, 
" -- ' _L.,,.. ,r -

~l ... -._.,; 

'fY\: to ( () (<.,;:; 
J. l/I i/'l Ti/ ?7'"t ·- /I I /l, aO " _,... i - rl/11 



Chain Of Cm;tody Hccon! 
COC ID~ Mae·ch Qmllrtcrly_~NauH\us 

Turnaround Time; Rush: 
PROJECT/CLIENT INFO LABORATORY OTHER INFO 

Facility Name Greenhills Operation Lab Name Nautilus Environmental Send Invoice To 
Project Number Contact Name Address 

Contact Name Zahir Jina Address 8664 Commence Court 

Address P.O. BOX 5000 Imperial Square Lake City City 

City Burnaby State IBC Postal Code 
City Elkford !State BC Postal Code V5A4N7 CountryjCanada Task Code 

Postal Code VOBIHO Country! Canada Phone Number Shipping Company 
Phone Number 250-865-330 l Email Address Tracking Number 
Email EDD To Zahir.Jina@teck.com Quote Number CC Hardcopy To 

Email Report To Zahir.Jina@teck.com CC Hardcopy To 
SAMPLE DETAILS ANALYSIS REQUESTED 

·~ > '5l._ .rr- 0:-. c- g f ~~ ·:::t r.[)~ ~ :2t ~ c!2 
<,",) ~ O& l!2 UJ f.{) !:Q !Q :3 - -

~t ~ .~~ {'.: • g ll ~ cc (:,:: 

~ •• 
i 

... ~ .~ .i; • • 
~ • = :.= .5 " "' ~ "' = "' .;:. s • ... • = ~ := ~:; . "' &' • "' ;] ..: c..i oil . .., 

Time G~Grab #Of "' "' ,; l .= ~ 

SamnlelD Matrix Date 124hr) C=Comn Cont. ~! "' M "' "' . "' . M ,__ ,__ °' ... .. ... 
GH_FRl_ WS _2015-0J..02_N ws 2l;l\)'. )1J~I0'2 14')"2 G 4 / x x x x 

Gll.Ell,(;_\VS_201S.OJ.02.:N · .• ws ..• ·---·--··---~-- -----· •--.• . ... G- .... ..... x ·x· ······ ... 

GH_ GHl_ WS_2015-0J-02_N ws 2ti \$. IO~)V'4 ~'l'O G 2 / x x 
GH_ cct_ WS_2015-03-02_N ws :7t,\.~ /!>)/IV;, . \ht> G '- / x x 

'GH.:_--Sct:::WS,::2015-0-J..02::.N--··- ··- .. . ws .... ... 
-'Nu .... fL. ·····•······ ... ... ...... ._.~----·" .. *·· --x· '" -- ·- .... 

GH_PCl_ WS_201S.03-02_N ws 1.V\ ~ l{)J 1t12 I O~\,U G 7 / x x I 

Glf=MC1,..WS.,JfJ1~·~3_-02:-;~ _. ws ·G·· . •. " •"-< -X x ! . 
",. .. - -··. 'o-_ ~- -

- ·-·- ' 

G!IC;T-C--t"W!l~lS:-03.U~N·· ··· --- ..... ,ws __ : __ :;, .... . . . .. ... x---
i:_ •• , --._ - - ' --· ---~-- ' - . G .. x 

Gll;IC2~ WSc20lfi.03·02cN·· ... ···- ws·-.. ·- G 
. -·--·-· . . I •• " -· " "x x .. ! _,, ... . ············ 

;~.;-~';'1~~lUGAR.,_lV.S_~V:.?-J!~:___ . ..... Fl' •.. -- ---- - '. G.----· .. ·x· x • .. 

~ADEcws:ZOf5'03'02~N- ······ WS·-- G 
. X· x · .. · ..•... . . . . .... 

Additional Comments/Special Instructions Relinquished By/Affiliation Date Time Accepted By/Affiliation Date Time 

\,\ r~1<1\Jrl'>( • MV(Jn 5/IJ '''·(q 

Sampler's Name ZahirJina Mobile# IPl.jj· f 4 '-11 2. ~IJ 

k;\<:M Vh] /I 
Sampler's Signature ' /~ .. .{;. fl Datefrime tV \.t f; ./ - ,.........,,..,..,.-_.,,,_,,,"~-- ( '''-" . -.~">, ,, ..,,,,,,,,,__...,. 

w-_,,.1,:MZ;l. bet NIWUl-U :> - flJY - f'.}11-l!L. 'll+Mf/JllA:v f.{) ' ·~..,, .. r .AtthJ 

Page: I of I 

!State 
Country 

ADDITIONAL INFORMATION 

. 

. 
.... ····· 

·. 
.. 

I 

I .. 

Sample Receipt Conditions 

YIN YIN YIN 
YIN YIN YIN 
YIN YIN YIN 
YIN YIN YIN 

• "' l-' -~ " .. 
• ll " = .9 • .9 5 ... i i a ... • s .. s 'O ... • .• ... 
"' !" 

l 
G.O 

5 .. 5 
5,3 

4,15 



Ch£ii111 
COC ID: March Quar~er!y_Nautiius 

.~tmhr Rl~{'.Oi'd 
Turnaround Time: Rush: 

PROJECT/CLIENT INFO 

Facility Name\Greenhills Operation 
Project Number 

Contact Name IZahir Jina 
Address/P.O. BOX 5000 

City\Elkfocd !State IBC 
Postal CodelVOBlHO lcountrvlCanada 

Phone Number I 250-865-330 l 
Email EDD TolZahir.Jina@teck.com 

Email Report TojZahir.Jina@teck.com 
SAMPLE DETAILS 

Sample ID Matrix 

(v1cwdf- iGtt FRI_ Ws_201s:w-o:z_N I Ws 

M,~4; GHl_WS 2015-0 -

Mc~'l; Cl WS 2015-03· 

·re cci.mr.: QI set W_$_2015-03-02_N 

MM<-l). G~!J!::N 

GH_MCI_ ws_ 2015-03·0;.N 

ws 

ws 

ws 

--·~ 

ws 

ws 

ws 

Date 

' ,,,,,'"' 

\"\C.Y S 

~Q( j 
•\ \',',1.\) 

Titne 
'24hr\ 

\A >\r' 

[2:-2-0 
i '-/. 

oY' , 

LABORATORY 

Lab Name I Nautilus Environmental Send Invoice To 
Contact Name Address 

Address I 8664 Co1nmence Court 
Imperial Square Lake City City 

CityjBurnaby !State BC Postal Code 
Postal CodelV5A4N7 Countryj Canada Task Code 

Phone Number Shipping Company 
Email Address Tracking Number 
Quote Number CC Hardcopy To 

CC Hardcopy To 
ANALYSIS REQUESTED 

11 ''-.SJ. ~ <.'>o 
':!: i! ::j-..__ 
!Q .!£) !:!] 

"~ I i~ I ---.1 -.;::;- Vl Jn 
~ ......... -....; 

~ .!,Q .!£) 

" w. ~ ·'"-Hf al-l:-
~ 

• 0 "- ·a 
.i: = ~ • = .! " ~ "' !!> s • = 
;~ ~ • ~ o.; 

CFGrab #Of •• .,, 
"' .,, "' 

C=Comr Cont ;;; .E " "' "' <--

~ 

~ = • " Cl' I; .$ 

~ "' = 
"' .s .. = ~ := «I := .,, 
~~ u <! 

"' 
.a ~ "' ~ "' . "". <-- "' .. ..,. .. 

- v 
~ cX- ----· 

G 
/>< lol.. I I I x IX IL ' x 

-A -, ,-
A 

-
'"'~ -G" A A 

-
~ v 

\;" ~ 

x 

x 

x 

G 

G 

G 

-uzr uz, (. 
uz. (_ 

·--""1---.-__,__J-_ _____ _L---- x 

• ··- ·-- ,j ____ _J__.--· - x 

-----------1---1----·-- .,-1------ x 

OTIIERINFO 

f'> 
~I 
,j 

~ 

lf, l.{l , ,(; 

Page: 1 of 1 

!state I 
Country 

ADDITIONAL INFORMATION 

·=-t--

G5 
5,5 
&A 

GH_TCl_ WS_2015-03-07-N 

GH_TC2_ WS_20!5-03·0&,_N 

ID ll){Vlt,;"[GH_~_()UGAR_WS 201'\..01-
rn - 1·--t·- .-1-----·-1-~---+-::A. -t-- .. J r--, __ 

..,,. 
GH_ WADE_ WS_2015-03-l13>.N ws tJ\ 6'V (;\,. 1, /I~ \ '- 0 \, G -ZJ<'ZbL I ---+---f----1---1 x x S,i./ 
Additional Comments/Special Instructions I Relinquished By/ Affiliation Date Time !Accepted By/Affiliation Date !Time I Sample Receipt Conditions 

YIN YIN YIN 
YIN YIN YIN 
YIN YIN YIN 
YIN YIN YIN 

Sampler's Name Zahir Jina 

-

Mobile# 

• " ;> . ~ " " • i .. • .s 0 • .. • -a iii • s ... .. • s • •• ,.. • • ,.. 
"' "' 

Santpler's Signature Dateffime 

kfJJU/\,·<:z~- w NfJ-Ur/LUS __ fl/'f-Al'!Nk', 'T!}f11!}-ii1.0 z~, 



Chain Of Custody Record cocrn,~~" Page: 1 of I 

Turnaround Time: Rush: 
PROJECT/CLIENT INFO LABORATORY OTHER INFO 

Facility Name Greenhllls Operation Lab Name Nautilus Environmental Send Invoice To 

Project Number Contact Name Address 

Contact Name Zahir Jina Address 8664 Commence Court 

Address P.O. BOX 5000 Imperial Square Lllke City City !State 
City Burnaby State IBC Postal Code Country 

City Elkford I state BC Postal Code V5A4N7 !Country Canada Task Code 

Postal Code VOBlHO Countr~Canada Phone Number Shipping Company 

Phone Number 250-865-3301 Email Address Tracking Number 

Email EDD To Zahir.Jina@teck.com Quote Number CC Hardcopy To 

Email Report To Zahir.Jina@teck.com CC Hardcopv To 

SAMPLE DETAILS ANALYSIS REQUESTED ADDITIONAL INFORMATION 
;> 

~ 
~ 

~ 

' .-
~ 

g 
M 

'<I)'. l! • "' " " " 0 • .. ' . ·E ~ ~ ~ ~ 
• • 0 
0 

:E - ' .. :a .. 
~ .!:> ~ • .. 

" .a ·- ~ :; 1; ~ ~ ~·a 

Time G=Grab #Of . ' " " = 0: u ~ "' .E ~ .,, .. .,, .. .. ~ 
Samnle ID Matrix Date (24hrl• C=Como Cont. 

·.·.• ... ~] "' "' 
.,, "' . "' . "' " " °' .. .... ' 

GH_FR1_ WS_2015·03-02_N ws 9/3/2015 fi'" G '·.·.· xi x -T fC) ·°!.'fJ 
. • 1 - : ,_ I 
. ' 

l ''=' "' 
,.z lo-

.·• I 1-:- L ( J 
· .. ' 
~-

.._:_ 
(h ~ 1I/1 c; .: 

' 1 ~ /.) /010\..., 
- ·-

.· . 

. · 
Cl ._,, 

•' ·• . ·. 

~ -~ . -· .. J l!1) ") I 
" ' 

. ' - I 
' 

Additional Comments/Special Instructiom Relinquished By/Affiliation Date Time Accepted By/Affiliation Date Time Sample Receipt Conditions 

YIN YIN YIN 
YIN YIN YIN 
YIN YIN YIN 
YIN YIN YIN 

• .. 
u ·" 1; .. 

Sampler's Name Zahir Jina Mobile# • • " .9 0 .s = 
" 

l! .. i i "' e .. 
Sampler's Signature Date/Time " s e •• ... • • ... 

"' "' 



Chain Of' Custody Record 
COC ID: Ma1·ch Re-Frcsh_.Wk_2 __ Nautilus Page: 1 of 1 

Turnaround Time: Rush: 
PROJECT/CLIENT INFO LABORATORY OTHERJNFO 

Facility Name Greenhills Operation Lab Name Nautilus Environmental Send Invoice To 

Project Number Contact Name Address 

Contact Name Zahir Jina Address 8664 Commence Court 

Address P.O. BOX 5000 Imperial Square Lake City City State 

City Burnaby State BC Postal Code Country 

City Elkford !State BC Postal Code V5A 4N7 Country Canada Task Code 

Postal Code VOBIHO CountrylCanada Phone Number Shipping Company 
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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 chronic toxicity testing program 
required under BC Ministry of Environment permit number 107517.  Test species included a 
cladoceran (Ceriodaphnia dubia), a unicellular green alga (Pseudokirchneriella subcapitata), an 
amphipod (Hyalella azteca), the fathead minnow (Pimephales promelas) and early life stages of 
rainbow trout (Oncorhynchus mykiss).  
 
Samples were transported in 20-L plastic containers in coolers containing ice packs.  Samples 
were received at temperatures ranging from 5.0 to 11.8°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. The O. mykiss tests were initiated on April 29, 2015 using samples 
collected April 28, 2015.  The C. dubia, P. subcapitata, H. azteca and P. promelas tests were initiated 
on May 6 and 7, 2015 using samples collected May 5, 2015. Refresh samples were collected 
weekly on the dates shown in Table 1 for the duration of the H. azteca and P. promelas and O. 
mykiss tests. The P. promelas test was conducted at the Nautilus Environmental laboratory in 
Calgary, AB (HydroQual); the other toxicity tests were conducted at the Burnaby, BC location. 
 
This report describes the results of the toxicity tests. Copies of laboratory data sheets and 
printouts of statistical analyses are provided in Appendices A to E. 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 28, May 5, May 12, May 19, 
May 26 and June 2, 2015  

GH_ER2 * 0200389 C. dubia, P. subcapitata and  
O. mykiss 

April 28, May 5, May 12, May 19 and 
May 26, 2015 

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

April 28, May 5, May 12, May 19, 
May 26 and June 2, 2015 

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

April 28, May 5, May 12, May 19, 
May 26 and June 2, 2015 

GH_ERC E300090 C. dubia, P. subcapitata and  
O. mykiss 

April 28, May 5, May 12, May 19 and 
May 26, 2015 

EV_MC2 E300091 C. dubia, P. subcapitata and  
O. mykiss 

April 28, May 5, May 12, May 19 and 
May 26, 2015 

EV_HC1 E102682 C. dubia, P. subcapitata and  
O. mykiss 

April 28, May 5, May 12, May 19 and 
May 26, 2015 

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

April 28, May 5, May 12, May 19, 
May 26 and June 2, 2015 

LC_LCDSSLCC E297110 O. mykiss April 28, May 5, May 12, May 19 and 
May 26, 2015 

* Site water control 
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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. 
 
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 test tube 

Test volume 15 mL 

Test replicates 10 test replicates per treatment 

Number of organisms 1 per replicate 

Control water 20% Perrier water 

Test solution renewal Daily 

Test temperature 25 ± 1°C 

Feeding Pseudokirchneriella subcapitata and YCT 

Light intensity 100 to 600 lux at water surface 

Photoperiod 16 hours light/8 hours dark 

Aeration None 

Test protocol Environment Canada (2007a) 

Statistical software CETIS  

Test endpoint Survival and reproduction 

Test acceptability criteria for controls 
≥80% survival; ≥15 young per surviving control producing 
three broods; ≥60% of controls producing three or more 
broods 

Reference toxicant Sodium chloride 
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Table 3. Summary of test conditions: 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 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 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 0.02 mg/L 

Br. Samples also supplemented with 25 mg/L Cl and 0.02 

mg/L Br. 

Test solution renewal Twice daily 

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 

Aeration 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 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 

Test temperature 25 ± 1°C 

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

Light intensity 100 – 500 lux 

Photoperiod 16 hours light / 8 hours dark 

Aeration Provided post hatch (<100 bubbles/min) 

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 

 
 
 
 
 
 
 
 
 
 
 
 



Nautilus Environmental 9 
WO# 15358, 15359, 15360, 15361, 15362, 15364, 15369, 15370, 15371, 15372, 15373, 15374, 15375, 15379, 15380, 15381, 
15382 and 15570 

Table 6. Summary of 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 
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3.0 RESULTS 
 
Results of the toxicity tests using C. dubia are provided in Table 7.  The site water and laboratory 
water controls performed similarly for this species, indicating that there was no adverse or 
stimulatory 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 the samples.  An 
adverse effect on C. dubia reproduction was observed in one of the seven samples (CM_MC2). 
Reproduction in CM_MC2 was statistically significantly reduced relative to both the laboratory 
water and site water controls; percent reduction in reproduction was approximately 40 to 45% 
when compared to the site water and laboratory controls.  
 
Results of the toxicity tests using P. subcapitata are provided in Table 8.  In these tests, the site 
water controls produced 2.9-to 3.5-fold greater growth than the laboratory water control.  This 
finding is not unusual, since the higher ionic strength associated with the site water control 
would be expected to stimulate cell growth of this species relative to the very low ionic strength 
associated with the laboratory control water.  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 cell yield was observed for two samples (EV_MC2 and CM_MC2) when 
compared to the FR_UFR1 site water control; percent reduction compared to FR_UFR1 was 16 
and 12% for EV_MC2 and CM_MC2, respectively. No statistically significant reduction in cell 
yield was observed compared to the GH_ER2 site control. 
 
Results of the toxicity tests using H. azteca are provided in Table 9. Survival and dry weight in 
the site water and laboratory water controls were similar for this species, indicating that there 
was no adverse or stimulatory effects associated with the upstream Fording River station. No 
adverse effect was observed on H. azteca survival; survival was 96% in the samples. An adverse 
effect on dry weight was observed in one sample (FR_FRCP1) compared to the site and 
laboratory water control; percent reduction in FR_FRCP1 compared to the site and laboratory 
water control was 21 and 28%, respectively. 
 
Results of the toxicity tests using P. promelas are provided in Table 10.  Hatch, survival, biomass, 
length and normal development were similar in the site water and laboratory water control for 
this species, indicating that there was no adverse or stimulatory effects associated with the 
upstream Fording River station. Survival and biomass of P. promelas was statistically 
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significantly reduced in two of the three samples (FR_FRCP1 and GH_FR1) compared to the site 
water and laboratory controls. Survival was reduced by more than 50% compared to the site 
water and laboratory water controls for FR_FRCP1 and GH_FR1. Biomass was reduced by 39 
and 34% in FR_FRCP1 compared to the site water and laboratory water controls, respectively. 
Biomass in GH_FR1 was reduced by 52 and 49% compared to the site water and laboratory 
control, respectively. There were no adverse effects on hatch, length, or normal development 
(i.e., incidence of deformities) in the samples compared to the site water and laboratory water 
controls. 
 
Results of the toxicity tests using O. mykiss are provided in Table 11. Survival, viability, length 
and wet weight of O. mykiss in the Fording River site water control and laboratory water control 
were similar, indicating that there were no adverse or stimulatory effects associated with the 
upstream Fording River station. Survival and viability in the Elk River site water control were 
statistically significantly reduced (~40% reduction) compared to the laboratory water control. 
Survival in four samples (FR_FRCP1, CM_MC2, GH_ERC and EV_HC1) was statistically 
significantly reduced compared to the laboratory water control; percent reduction ranged from 
17 to 31%. Viability was statistically significantly reduced in three samples (CM_MC2, GH_ERC 
and EV_HC1) compared to the laboratory water control; percent reduction ranged from 18 to 
31%. There were no adverse effects on length or wet weight in the samples compared to the 
laboratory control. Wet weight in sample EV_HC1 was statistically significantly reduced 
compared to the FR_UFR1 site water control (~10% reduction); no other adverse effects were 
observed in the samples compared to the two site water controls.  There were no observations 
of unusual behaviour in any of the test solutions, and the survival and viability endpoints were 
very similar, indicating a very 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 (%) 

(Mean) 

Reproduction 

(Mean ± SD) 

Laboratory Control 100 22.2 ± 1.5 

FR_UFR1 (Site Control) 100 20.5 ± 4.1 

GH_ER2 (Site Control) 100 20.7 ± 2.3 

FR_FRCP1 100 20.8 ± 2.3 

GH_FR1 100 22.9 ± 1.7 

GH_ERC 100 20.1 ± 4.7 

EV_MC2 100 20.0 ± 3.3 

EV_HC1 100 21.6 ± 1.3 

CM_MC2 100 12.2 ± 3.0 *, α, β 
SD = Standard Deviation 
* Result was significantly lower than the laboratory control 
α Result was significantly lower than the site control FR_UFR1 
β Result was significantly lower than the site control GH_ER2 
 
 
 

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 35.0 ± 1.3 - 

FR_UFR1 (Site Control) 121.8 ± 5.9 247.9 

GH_ER2 (Site Control) 102.4 ± 5.7 α 192.5 

FR_FRCP1 140.3 ± 8.4 300.7 

GH_FR1 125.0 ± 7.4 257.1 

GH_ERC 131.0 ± 6.7 274.3 

EV_MC2 102.0 ± 5.2 α 191.4 

EV_HC1 139.8 ± 13.6 299.3 

CM_MC2 107.5 ± 8.8 α 207.1 
SD = Standard Deviation 
α Result was significantly lower than the site control FR_UFR1 
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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 96.0 ± 5.5 1.06 ± 0.11 

Site Control (FR_UFR1) 100.0 ± 0.0 0.97 ± 0.07 

FR_FRCP1 96.0 ± 5.5 0.76 ± 0.11 *, α 

GH_FR1 96.0 ± 5.5 0.83 ± 0.26 * 

CM_MC2 96.0 ± 5.5 0.92 ± 0.09 
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. 

Sample ID 

Hatch 

 (%) 

(Mean ± SD) 

Survival 

(%) 

(Mean ± SD) 

Biomass 

(mg) 

(Mean ± SD) 

Length 

 (mm)  

(Mean ± SD) 

Normal 

development 

(%) 

(Mean ± SD) 

Laboratory Control 98.3 ± 3.3  83.3 ± 20.7 3.7 ± 0.2 12.6 ± 1.0  100.0 ± 0.0  

Site Control (FR_UFR1) 93.3 ± 5.4 73.3 ± 12.2 4.0 ± 0.4 12.7 ± 1.2  100.0 ± 0.0 

FR_FRCP1 98.3 ± 3.3 31.7 ± 8.4 *, α 2.4 ± 0.3 *, α 14.2 ± 1.1  100.0 ± 0.0 

GH_FR1 96.7 ± 3.8 25.0 ± 22.0 *, α 1.9 ± 1.3 *, α 15.0 ± 1.8  100.0 ± 0.0 

CM_MC2 100.0 ± 0.0 65.0 ± 8.4 4.7 ± 0.2 13.4 ± 0.7  100.0 ± 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 11. 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 85.7 ± 3.4 81.5 ± 6.5 19.0 ± 0.6 97.6 ± 7.4 

Site Control (FR_UFR1) 77.6 ± 7.6 72.6 ± 11.6 18.7 ± 1.4 97.7 ± 4.3 

     

Laboratory Control 87.5 ± 3.0 86.7 ± 4.6 17.6 ± 0.4 86.4 ± 1.4 

Site Control (GH_ER2) 53.6 ± 19.5 * α 53.6 ± 19.5 * 18.0 ± 0.7 91.3 ± 5.0 

     

Laboratory Control 89.2 ± 4.2 86.7 ± 6.1 19.0 ± 0.5 96.7 ± 2.9 

FR_FRCP1 73.9 ± 14.9 * 72.3 ± 16.2 20.0 ± 0.1 106.2 ± 3.8 

     

Laboratory Control 85.0 ± 5.8 81.8 ± 9.3 18.4 ± 0.3 96.2 ± 2.3 

GH_FR1 75.5 ± 10.5 75.5 ± 10.5 18.8 ± 0.7 94.7 ± 3.4 

     

Laboratory Control 83.8 ± 8.7 82.2 ± 7.2 17.3 ± 0.6 85.9 ± 3.2 

GH_ERC 58.0 ± 11.7 * 56.3 ± 13.0 * 17.5 ± 0.4 91.0 ± 4.0 

     

Laboratory Control 83.6 ± 3.0 82.8 ± 3.1 19.5 ± 0.4 96.3 ± 2.6 
EV_MC2 86.5 ± 6.1 84.8 ± 8.0 20.3 ± 0.4 100.6 ± 4.4 

     

Laboratory Control 92.6 ± 3.8 90.9 ± 4.7 18.0 ± 0.4 90.2 ± 2.6 
EV_HC1 69.4 ± 17.5 * 68.6 ± 16.0 * 18.0 ± 0.5 88.2 ± 0.7 α 

     

Laboratory Control 85.6 ± 5.3 83.9 ± 7.0 19.8 ± 0.8 98.1 ± 1.7 

CM_MC2 68.8 ± 6.4 * 68.8 ± 6.4 * 20.4 ± 1.1 99.0 ± 7.9 

     

Laboratory Control 76.7 ± 7.2 74.2 ± 9.6 19.6 ± 0.9 98.4 ± 1.5 

LC_LCDSSLCC 78.3 ± 2.0 75.0 ± 4.1 19.8 ± 0.8 99.7 ± 5.4 
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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4.0 QA/QC 
 
The health histories of the test organisms used in the exposures were acceptable and met the 
requirements of the Environment Canada protocols. The tests met all control acceptability 
criteria and water quality parameters remained within ranges specified in the protocols 
throughout the tests. There were no deviations from the test methodologies.  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 12.  Results for these tests fell within the acceptable range for organism performance of 
mean and two standard deviations, based on historical results obtained by the laboratory with 
these tests. Thus, the sensitivity of the organisms used in these tests was appropriate. 
 

Table 12. Reference toxicant test results. 

Test Species Endpoint 
Historical Mean 

(2 SD Range) 

CV 

 (%) 
Test Date 

C. dubia 
Survival (LC50): 2.0 g/L NaCl 2.0 (1.7–2.3) 7 

May 20, 2015 
Reproduction (IC50): 1.5 g/L NaCl 1.5 (1.2–1.9) 14 

P. subcapitata Growth (IC50): 38.6 µg/L Zn 26.4 (13.6–51.1) 39 May 5, 2015 

H. azteca Survival (LC50): 5.7 g/L NaCl 5.1 (4.2–6.1) 10 May 6, 2015 

P. promelas Survival (LC50): 0.8 g/L NaCl 1.0 (0.7–1.6) 14 May 10, 2015 

O. mykiss Viability (EC50): 6.7 mg/L SDS 4.1 (2.2 - 7.6) 36 April 29, 2015 
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 

Sample Information: 

Sample ID: \larious 1 S<(.tc:s..\\s. -kt!Af. tr ;f.O'.s 

Sample Date: 

Date Received: 
f")Cbj 5 /15 

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): 

I 

2.Q ( \,}- 2.?-;) 
l.'5 (\.\-\;'.\-) 

Start Date/Time: pl)IA'j ]-11 S@ 11'.Solri 
Set up by:_'i.~m~~---------

Test Validity Criteria: 
1) Mean survival of first generation controls is ;:;:80 °/o 

2) At least 60o/o of controls have produced three broods within 8 days 

3) An average of2:::151ive 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) 

!1-
JD 

g/L NaCL 

gfL NaCL 

7-d LC50 Reference T oxicant Mean and Historical Range: J., o ( \ ,3-7.,?;, J g!L NaCL 

7-d IC50 Reference Toxicant Mean and Historical Range: IS ( t.1.- L °!) g/L NaCL 

CV(%): 
CV(%): lL/-

Test Results: 

1 
SurviY,<!J, $lf•) 

~en n -do-"" • . 
Reproduction (Mean ± SD) 

Negative Control 100±0.0 }). .)... ± i.s 
F~ \)\={( :i 100 ±o.D 20.s ± 4-1 
r u._t(l;;! IQO ±o.D -,iv.1 ± :2 ;o, 

FP.- ~~U'1.. \00 :i:O. D -:L.D .l'b ± 2.? 
b- \..\ - t.(l.(_ ioo±o.o 2D. I ± ~.,rlj;:,{] 4.1 
& i-1 _ r<l.1. \OO ±. O;V 22,C; ± \.l-
't.v - MU:> ioo Joo.D 2.0.0 ± :i,, '2, 

'i.. \} - \.\{/\ ioo-:to.D 21.b ± \.', 

Cf"\ - fY\f G.. loo :too \2, ~¥.p,"± l.O 
1\i!Rfpr-t!X<Ac\i.o ..... uc~ ->1'!:l''tj(1A\•) le>'>~~V\ +~ \ti6G1t-ct-\o c.o.-i\.fo_t. Cl.-~ repruc.\.111d:IC"< wCl.o:, s>s"!<i a;-.H \e}'.) {h 

Reviewed by: 

Jan 26, 2011; Ver. 2.0 Nautilus Environmental 



Client: 
Sample ID: 

Work Order #: 

Concentration 0 

?.f'fb ae,r1torl'-h in it. 
Temoerature (°CI Lt() 

DO Ima/LI J. ') 

DH I·. 
I. 

Cond. luS/cm) kl/) i 

Initials rnwn 

iod!b{vlv) 
Concentrah;. 0 

Fo I .r:m · ,fl )nit. 

Temperature (°C) l{_{) 
DO (ma/LI . l/ 

pH .D 
Cond. luS/cm) ell-I 

Initials !l'AIV\ 
' 

ill'.1/h(i!lV) 
Concentration~ 0 

Gt-if{?;) (Sil-.e i' J inii. -

Temoerature (°C) 1
' 4..0 

DO lma/L) _c 

\DH 1..-":' L 

Coli<l. luS/cm) ~() 1 

Initials i:t'lll!f 

1oo;;;lu/i1) 
Concentrati~n 0 

FP FY1...-(? iriit. 

Temoerature (°C) ?LO 
DO Cma/L) e.1 

DH It;;_() 
'tcond. luS/cml ~,..,R 

Initials rll-ltl'l 

Chronic Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

Davs 

1 2 3 4 5 

old . new old new , old new old .new old new 

'Ll!)D 17Y.O .LC]".[) 'MV .~"'"' ~11'1 :l'l:-S 114.0 21-.u 2+D 

1- .ll s.<'7 ;:j .r-1 '€:.' v :;y, 8.1 1~ R'l- :i .fv ~.1-
J-.-:r 8n <t?i-- 6 ,\ --;r,r "." "I· lo 80 '1-i- ~-0 

·:q ::<., ·IA\:) ,__).-::, <).'/-.() '!Ci 
'f-filrtl +rrnil Alli) t:l\111""1 Ml:i 

Davs 

1 2 3 4 5 
old new .old new old new old new old new 

i;;:o nuo 15.0 ,, 11.0 ~ ~ :ll\-. ':> ll.() 24_0 'l+,-c> 
-;:+oCj In~ 1'' f) i '.:} :'l 2$ I 1-J11 ~1...- 1-. b i.1 
:J:;f- 1Ci I 6i ) ")_.,-- J-,1,/ )},,O 'f. 'l ~-I ':::'.f.4- I=!- .'1 
2'-i':) ).l-1 ~ ')..< ?:i 1UI.-? ),42.. 

_,__;mr!l HYl\l'V) ,,., Rlflll \ ML• 

Davs 

1 2 3 4 5 
old new old new old new old new old new 

?CC) 2.'-'.0 ']GO A\.\) ')Sy> v.iJ$ 2.'{. s 'l'-l.U ::11 :" J.q, () 
1-q Cl./~ 

.... 9i 
~ ... 8-? '.?"lo g,\ i-.0 ~;z. ::i.b '15 • I 

-::'/'.- VJ ~. \ s "7 
.-;, ~· 

g_;_ ,(..S I\ .o "f. 9 '6. i ~-q i- '.1 
-;:;; , ; (-, . -:;;; i' v +-~l· 7'\ 1-::S '3 0 "; 
+:-mVV I f 

' "II .e..Lllo TU ~fJ' l mb 

Davs 

1 2 3 4 5 

old new old new old new old new· old new 

:;5 .D 7Ll.O ')fi_{) 2L1.D ~~ '1A ,'> ::l'\-S u.u '24.0 '4-;0 
Rri IQ_~ ;:j_ , I )j.s -:q-cla 8.i-- '-:J..<t ,.., . I 1:-=i- ~-i 
::1. q er 1 - tf5.2 1.)...- '>-fl.. li . I 't-9 1> .;2- =t ."\ =t {,:\ 
~)~ '---·~ 0 l:J'Ji=;- t;":::t?- 'vlaO ' 
-f=f'Y11'1 ffll/'n ""'i;i UY\!V1 Mb 

~· 1\ j..>f;J/
0 

6 7/ Intl 

~ new /final 

'li::.O / 
-:;i.1.1- / 
'"'.l-;1-- I/ 

;tlA 
,_ 

i 0 liil1fi 

iiv:o1 s 7 .' 
:<,\V),J.< n·ew· f,ina1 
15.0 / 

I' 

-1-,s- / 
-:f.('.;, v 

::231 
El'IWV\ 

·i.-1~0_11 s 7/// 

"'~ new 
/ 

-'final 
·1i,.,.1 / 
..t.f? / 
:::r;q I 

310 
tm1n 

t~·~ied 6 7/ 
(\\~ 

/ 

new ,.final 
'11;/l / 
:t-1 ...... / 
'1-.9 / 

Sf.5' 
r1111 ~11 e i 

Analysts: @"/; ,/:lCC-: .f}'W D ,JW\ 
7' I J 

Control 
Hardness* I bt! 

* mg/L as CaC03 
WQ Ranges: T (°C) = 25 ± 1; DO (mg/L) = 3.3 to 8.4 (mg/L) ; pH ~-;to 8.5 

Reviewed by: ~Ji"'· ,...00:~_,,..-t-,-,,---
Date reviewed: ::i_C<Me.. 23 / {J-" 

~ , 
Sample Description: c\pO,,t'' { <1J\\ &llw pl.:.S 
Comments: Broodboard Used: Q L[ 7-81 t;; A ( 1 I ")...I 2, 1, h 11 f g I ) o) 

tof-3 
Version 1.2 !ssued Jan 26, 2011 Nautilus Environmental 



Client: 
Sample ID: 
Work Order #: 

Chronic Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

~ Co c,) ~ Start Date & Time: M<<I,? 't I \S @ \130h 

~ ~I ~ii=~ StopDate&Time: h1ll14 13115 lf) fi3Db L ?J~?j. I i JS?rl'"h \S:?&o Test Species: Ceriodaphnia dubia 
Mt.( 

Davs ( OO'%lvlv) 
Concentratio 0 1 2 3 4 1-4--. 0 5 .ll1,t1 6 7/ 

~t-H:'X7..L init. old new old new old new old new old new 11>'-'M new final 

Temoerature f°Cl L\. 0 ii( D J .. . !J ( 11,:;- !") ,1'.:J.v .- 1. v 'K)\."" V{.-.' J..\..l:j 9 ~ 2.4;0 7_r::·() / 

DO fma/U . \Y) ;J,.f(; '.?y,1· .4 i? 
'1- ·./ . '),,-- 1'.io ~-?' lf _\ '':// ::i. {,, 'l, .\ :i.,1::; / 

DH 'LJ -..i-. Vi '· \ 
r.;;;-~' 
t)·'.J L '~ .1-3 ~-\ i-1 I q '4 ..1..9 -::i-. '1 . 

Cond. fuS/cml ;- ' d..,< '8' 33L\ J.<Ji\;j ~~"" ?,)~ ~ ' 1 
Initials cftWI'\ +14>'\}7'1 R'f]IY) """"" -f'Wl)'Vi I\/\ LI F mm 

!OD%[vl11) Davs 

0 1 2 3 4 5 De. 6 7/ Concentration e 
?-. w f=r:? l init. · old new old new old new old new . . old new ,;~ new '"'al 
Temoerature f'Cl 4. 0 1t;)) 2\{.0 ;lS.0 1?1.n '\....'S\.:> '}..<{."! ~'Vi '11. () 1.f.o :2-f.v -n::;: 0 

DO Ima/LI Bi BD IQ/ ·::t·.c~ ,. . J/ ')'--:> s.1 ::1-,Q ~, v :i. \, - \l. ~ ".!:";;' / 
DH >t' ·iq 1r?1,? - r~-~ ) ::;, '}_. o:? ~·I ~-0 91_ '1. '1 -%'1<i :'.'.i-." / 

Cond. luS/cml ·,, (')X h1:+ bl() bro Gto· ""'" 'V sq if ' . " 
::mm ~l\m n'Y\rh &~Gl 

~ 11'\'Ul Initials ,v 111 • 
l!J t,,D 

l00%wl!i) Davs 

Concentration 0 1 2 3 4 5 .c·,ll(; 6 7 ' FV kL'2- init. old i--_neW old new old new old new aid new l''okf"" new fioil 
Temoerature l°Cl 1.0 '}<' .0 OL{. (.) "},6,0 ,, LL I 'IO)e> j;-1,s -"+· s 4.D 'J4-D .,.,., ,, ")4v 1t;'6 / 

DO lma/Ll .,/ 1.S a.1 ~8 .-3 1-'f ~.I ::l:-'1-- ,y ?r.h t» ;;i,. / 
DH . v1 <:?,() ~6 P, '1 , t- rf'.~ ~.b "! . 't ,0 -=t. 'b :i r- i""." / .. 

Cond. fuS/cml - '1 '1 '2-- 'l'B ') !·1 )..l\+ '2-"'l" '.2'- I :;L. 0 
Initials !YIYil -F0/\ /()!', -R'YI ) -'Ll .-V'l'\,f'"\ \II\ ll Ynrn 

too%wlv) Davs 

Concentration 0 1 2 3 4 5 +i1•1.i.1 6 7 

'€V HLJ iriit. old new old·. new old new old new old new ~-cw- new fi.,,,.I 

Temoerature C°Cl 11 WiD 7,(0 'MD !")</ ___ (\ 

J._',,,-i_ 1/ '"'i.1 D l,) • "'_,. ,,,,,,5 2'\.s V{.O 24.D '.24,0 ?!;: ,. / 

DO lma/Ll - I '1.ll ~I :'.1(3 ,. . {/53 :?'C> ~-1 "'J.. A' "'I: I ''.:)., t 1$. I) -::,, {:, / 
DH l .., C/' A .. a, J . B ?) M.~/--- J'(L, ii ."V i.1 l'.'5:1~ '%.D l:i,O ~./' I 

Cond. luS/cml ._, i- ('] ~oC> "34 r::; 4-1A 'Z:'Z __ J-j t;:;)_q :, "'-! D 
Initials i=l>Arll flnin .::i:rnrtl -~1'1 '$Y)rv l \AL1 Er/Jtn 

Analysts: 
Hardness* 

Reviewed by: ;_j(jlL , 
Date reviewed: 1 lv//.J!,- L,,_:, ft ( 

V I 
• mg/L as CaC03 
WQ Ranges: T (°C) = 25 ± 1; DO (rl'g/L) = 3.3 t? 8.4 (mg/L) ; p) = 6 to 8.5 
Sample Description: ClfCV (tt\1 £0, f'<' p\eJ 
Comments: Broodboard Used: Q '+).81.tA { r J "). .3, '+I l , t I 0, I I<:;, ) 

Version 1.2 Issued Jan 26, 2011 Nautilus Environmental 



/ 

Client: 
Sample ID: 
Work Order#: 

iOO'){,{vlv} Davs 
Concentration O 1 2 3 4 

cmmc.'2. init. old new old new old new old new 

Cond.luS/cml 14 0 '-180 v!K·- 4 ?-- 4fi"'> 

Davs 

Concentration 0 1 2 3 4 
init. old new old new old new old new 

Temperature (°C) 

DO lma/L) 

DH 

Cond. luS/cml / 
Initials // 

/ 

/Davs 

Concentration 0 1 2 /3 4 
--:init . Old new old new-- old new old new 

Temoerature l°Cl / 

DO lma/U / 
DH 

Cond. luS/cml / 
Initials / 

/ 
/ Davs 

Concentra// /0 1 2 3 4 
in it. old new old new old new old new 

Temoe.rafure l°Cl 

/061ma1u 
I// oH 

Cond. "•5/cml 

Initials 

Hardness* 

* mg/L as CaC03 
WQ Ranges: T (°C) = 25 ± 1; DO (mg/L) = 3.3 to 8.4 (mg/L) ; pH = 6 to 8.5 
Sample Description: c.,\£Ov-- ( a,l\ 5(\ TY\ p\e~ J 

s fiMI s 1/ 
old new 1'1'.\lrl' new Knal 

/ 

5 6 / 7 

old new ol<V new final 
,,..--

/v 

/ 

5 6 7 

old new old new final 

5 6 7 

old new old new final 

Analysts: Bfl'.M ,Ml:I 1 li'wi)
1 

(S'i,\) 

Reviewed by: _,v"""W~-~_,_-~ 
Date reviewed: JUvte_ l:, f (I~ 

I 

Comments: Broodboard Used: OS/-'::l2 IS-A (I I J- ' 3 I\./- ,, (, I 1,. 7 / /D ) 

Version 1.2 Issued Jan 26, 2011 Nautilus Environmental 



Chronic Freshwater Toxicity Test 
C. dubia Reproduction Data 

StartDate&Time: ~~~·~l5oU {l')OVJ 
Stop Date & Tlme:3/l'i CV 113.tt\ 

Set up by:__,_WLLt.'-/--.----;------

'·' 

Client: I~ 3 SamplelD: () ·.11 C{ ,. . 
Work Order: ~=re: 1~00 SM 1!r?.'f4 /'>~l· ) / OJ\ . ) 

"1'-"1 I ()(j </('; . V 
Daysi Concentration: 20/. PRXY1..vt" L:~h r ....... k-v \ I concentration: .;::12 f " Concentration: (-1l-\.::l~ 'i_!Z. 'Z.. 

A I BI CID IE IF I GI HI I I JI initl A I BI CID IE F G H J ~ltl A I B I c I D I E I F I G I H I I I J I nit 

1 . / /~ ~ /-, ~ ;/ i /' J·,,-- !~ :/ /?' Ff!.J/J/Jj1_/''"1,,_.---- ,,/__. j_.Jv·, J/- I~ , ~--· ,,,/'- /_-- 1/--[r!J'ff. ~ ,-~o> ~~ -__p-:·· ,,_,.-- ./~- / 5/ _/' /" -~mn1) 
2 / / / •. ././ //" / /./.f!lJJ / . ...-././ .. / ,/ ./ / // ./· [YJl] ~ .. . / -~ ...-· .• / / / _,/ / l/""fl/(f) 
3 ,/ / / / /--- / / ,/ ,,.--- . ,,,---~ /; /,/ / /'"'"_/ / // // // / /"' ~ _,, .. ~:,-// _// / // ·,/-· /_.,, /"/ .,,,,..~- /"~ 

4 4 4 4 4 4 4 4 't 4 \~ :JI!\/ 4 4 2. "' 4 4 1+ '+ 3 \~ ~lhl 4- 3 4 4- 3 3 2 3 4 -a. JW 
s ). ~ -:i. ::i. lo ::i IA :i '7> Cf ll'1l1 \., """ ./ ltJ G 9., :i -::i. ::l- =r n11: :i.. lo \,, ::i.- + \', t, ;- . .J- :i.- rot 
s !0 \I lO 16 11 \2- ll It: I\ lrJ im)'~ 'II': 17. '8 16 LJ1 i;.., l'1> lj l'.L 10 ~t:1 II 10 q J:J ~ 10 q t3 /:::.. 12. mn 
7 

8 

ro1ail'.221 ::.61..?t l.1 l I>\ l2i.l.12 I l.21 JI:S llf/ffill)!,,IJc11J'.51ToJJ 'r I 19 12§1 bf@.e, IJ.::LJJ.I Imp I~ I 1 'j I l'f b<.31 Ii I :i.,11 13£3J33' IJ.2Jmt7 
OaysiConcentration: F-f'.':_..FP=".R'\ lconcentration: AW </ Concentration; f.-i '-' _....,....~, 

Al Bl Cl DI El FI GI HI I I J l~IAI Bl cl DI El FIG H I I I J I lnit I A I B I C I D I E I F I G H J I lnit 

1 , .... 1...-· I/ 1.....- 1.....--1/l/'i, .. <" I /I/ ~/Jml ~/I ... ,...1.....-··1....-1...- I./' I-"' / I/ I/ '1117)11),- l.....-·l ....... i.~·1/-'I/ I/ I /I I , 'F"f}!f1' 
2.J ........ 1 I ... I· I· 1...- I I/ I I fOJi'I /., .... 1..- .... , • l.r9rm 1.....-··1/ I/ 1 !?ii"/' 
3 1/1 ...-1 /I /1 /1 ...-1 /I /I' ...-1 ,.-r;1-.,.r· ...-r / 1 /I /l/1 . .....-1/ /I/ I ... / It>-.. I /f/I/ I/ I /I ...-1 / /I ./I A 

4 1 L\ 1 i.\ 1 ... s 14-r l\ I 4- I 3 I '+ I 3 I 3 1a.01 4 I 3 I L\ I i.+ I i.+ I '-f I ' 1 I'-\ I i.\r.J~r~T41414 I l\ 14 13 I 4 I 3 I u. 1,,; 
s 1 "6 I ""'t- I 'II' I -:i I t., I 0 I 0 I "O I 'ls I ::i.-· 1"1ci I~ 1-':}T':}T?,.;T~Ti'" :i. 1 b I 3' ltot:JI :i-1 'i I ;H-Ofl L I .'ti I a7 I i 1-=t- I & lmt: 
s 1 101-:::i-111 1161 n1ror=1-1-CJ'Tf7!T,;t.lfffe°i11tl 1&-112 ... 1 r::il f1 1 'l 111 1, S I I.A If 0 li11ul 1/1 I/ ..2 I/~ 11 i.11( I If I// [ (J, I /if.I II I Ml1 
7 

8 

rotail.:2:11 \'ti IJLll .:Z\1211101 I la IJ...j J23 IJ~lrhJf/26 l2'2J2412j l2.D[1.:J[22J i l,?l;,JI l}ll'fL1 111 1{£ 129 [.),$'[')../ 122,§'0 I 2i/f 2Yl23I nlq 

Days Concentration: Concentration: 
ABCD GHIJlnitABC H 

Concentration: er-/) r~,,12. 
I I J I lnlt I A I B I C I D EF G I H I I I J I lnit 

1 J/ I/ I/I/I/ i,../'I.....- I ...... I/ I/ V!Vl?vi-- 1...- 1.....-· 1...- L/ k .... 1/J7/1'71J....... I ... / 1..,- 1 ...... 1.....-1.., 1.- I/ ~.,.. I.,, f"/JJIA: 
2 I _.., / / ..- iliml I/ I., 1 . .....- I/ 1...- L . ...-,,.. / f -+ill ) I »-- I __,- I/ ·· 1 /I...- I / I ... ··I / I / [;: :; ; 
3, ...-1 ... ...-1 /l/'1,_...,1/-r/...-1 _...1 ... /1 .... 1,....,.1 .... 1·...-1 . ...-1 • ...-1 /I .... 1 ,..1-: .... 1 /1 /1~1 .... 1 ,.., ,..,, / ,'I ...--1 /I ,/J /I ...... 1·~ 
• 1 'I I L\ I :;; I 4 I q I 4 I 3 I !..\ I ·.,. I 4 l.Jwl l\ I u. I 4 I '+ I '2. I 4 I Y I tt I'\ I ~ I ;i;J tt I i I 'I I s 414 lttl<-1212..IJW 
s 1 lo I b I::+ I ::i- I :::t I 'is 11- I?.. I "f I »- lmol .'ii I b I :::i- I::+ I 9; I b I g. I b I 'i\ I 0 ~:Lil S I l, I ,/I L ~, 14 14'T4 Is I vi mt 

1 6 19 1 L,:AI "l 11 o I 3- I ' 1 1 °l 11:51 '1 I -r 1mrnz::s 11zvo1r0n21nrrrr111 911.;i, iair...1rH1-01-612 U-1 I:" I:_!!, I+ I c:.; 14 lml'.1 
7 

lro8

ta1I 1912:211912-( Ii '1i b:::,I 19Ll5lts I :i..,r b ldjs12{ lz1 b.1 l2z.l i.1 h2 I 21 I :i./ l,:iJtmd nl rs-I 10 I 1 I I 1y:l 1oli I I/?'> I ii.I la I mQI 
Notes: X = mortality. 

Sample Description: f'(l,l( Sl\m. )e.\) 
Comments: Total# Youn on\ based on tlte ftr,;t 3 Broods. Fourth and su se uent broods n<>t ineluded in total count. 

•:f UIA ..._ l 'l j ( ,,,.-
Date reviewed: 6 ::.,.....- 7 r "'-Reviewed by: 

Version 2.1 Issued July 29, 2009 
Nautilus Environmental 



CETIS Summary Report Report Date: 

Test Code: 

26 May-15 16:45 (p 1 of 2) 

15370, 15371, 153 I 20-5435-8442 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Batch ID: 21-3838-5712 

Start Date: 07 May-1511:30 

Ending Date: 13 May-1511:30 

Duration: 6d Oh 

Sample Code Sample ID 

Lab Control 03-8125-0620 

FR_UFR1 05-6734-9954 

GH_ER2 07-2285-3489 

FR_FRCP1 03-2723-8089 

GH_ERC 11-9592-1363 

GH_FR1 00-6619-3392 

EV_MC2 17-6401-9240 

EV_HC1 21-3261-2174 

CM_MC2 01-2075-6743 

Test Type: Reproduction-Survival (?d) 

Protocol: EC/EPS 1/RM/21 

Species: Ceriodaphnia dubia 
Source: Jn-House Culture 

Sample Date Receive Date Sample Age 

07 May-15 07 May-15 11h 

05 May-15 09:20 06 May-15 08:34 50h (8.6 'C) 

05 May-15 06 May-15 08:34 59h (7 'C) 

05 May-15 11 :20 06 May-15 08:34 48h (9.5 'C) 

05 May-15 08:00 06 May-15 08:34 51h (6.4 'C) 

05 May-15 09:20 06 May-15 08:34 50h (7.5 'C) 

05 May-15 07:30 06 May-15 08:34 52h (5.6 'C) 

05 May-1510:00 06 May-15 08:34 50h (5.5 'C) 

05 May-1514:40 06 May-15 08:34 45h (6 'C) 

Analyst: Krysta Pearcy 

Diluent: 20°/o Perrier Water 

Brine: 

Age: <24h 

Client Name Project 

Teck Coal 

Sample Code Material Type 
[) Lab Control 

Sample Source Station Location Latitude Longitude 
control Teck Coal Lab Control 

FR_UFR1 Water Sample Teck Coal FR_ UFR 1 _M_04052015_N 

GH_ER2 Water Sample Teck Coal GH_ER2_WS_2015-05-05_N 
FR_FRCP1 Water Sample Teck Coal FR_FRCP1_M_04052015_N 

GH_ERC Water Sample Teck Coal GH_ERC _ WS_2015-05-05_N 

GH_FR1 Water Sample Teck Coal GH_FR1_WS_2015-05-04_N 

EV_MC2 Water Sample Teck Coal EV _MC2_WS_2015-05-05_N 
EV_HC1 Water Sample Teck Coal EV _HC1_WS_2015-05-05_N 

CM_MC2 Water Sample Teck Coal CM_MC2_WKLY _WS_20150505_ 

Gd Survival Rate Summary 

Sample Code Count Mean 95% LCL 95°!n UCL Min Max 
Lab Control 10 1 1 1 1 
FR_UFR1 10 1 1 
GH_ER2 10 
FR_FRCP1 10 
GH_ERC 10 
GH_FR1 10 
EV_MC2 10 
EV_HC1 10 
CM_MC2 10 

6d Survival Rate Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 Reps Rep 6 
Lab Control 1 1 1 1 1 
FR_UFR1 1 
GH_ER2 

FR_FRCP1 

GH_ERC 

GH_FR1 

EV_MC2 

EV_HC1 

CM_MC2 

(i) V..,b CL""\y,i\:: J,xf/o \).evr\<-v \Qb i1•6\.~J2( [\;V1~"'1 
\'.=P,_iA.fR.i_1V\_04-D\;)o1'>_1'-i =: s-1 rt (q'(\.ilvl . 
b.\Lt'l22._w\_>~1s:-o,S'-0S'_N"' ~,13. CL\f\trvl 

000-469-187-1 CETIS™ v1.8.7.16 

Std Err Std Dev cvn;() 

0 0 O.On/o 
0 0 0.0%1 
0 0 0.0()/o 

0 0 o.0°1o 
0 0 0.0% 
0 0 0.0% 
0 0 0.0% 
0 0 0.0% 
0 0 0.0% 

Rep 7 Rep8 Rep 9 

1 1 

Analyst: __ _ 

o/nEffect 
0.0% 
0.0% 
0.0% 
0.0% 
0.0% 
0.0% 
0.0% 
0.0% 
0.0% 

Rep 10 

1 



CETIS Summary Report Report Date: 26 May-1516:45 (p 2 of 2) 

Test Code: 15370, 15371, 153 I 20-5435-8442 

Ceriodaphnia 7¥d Survival and Reproduction Test Nautilus Environmental 

Gd Survival Rate Binomials 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 Rep5 Rep 6 Rep 7 Rep 8 Rep 9 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 111 111 111 111 111 111 111 111 111 111 

FR_FRCP1 111 111 111 111 111 111 111 111 111 111 

GH_ERC 111 111 111 111 111 111 111 111 111 111 

GH_FR1 111 111 111 111 111 111 111 111 111 111 

EV_MC2 111 111 111 111 111 111 111 111 111 111 

EV_HC1 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 -1 CETIS'M v1 .8.7.16 Analyst: __ _ 



CETIS Analytical Report Report Date: 

Test Code: 

19 Jun-15 10:52 (p 1 of 2) 

15370, 15371, 153 I 20-5435-8442 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 13-6489-6908 Endpoint: 6d Survival Rate CETIS Version: CET1Sv1.8.7 

Analyzed: 19 Jun-15 10:52 Analysis: STP 2x2 Contingency Tables Official Results: Yes 

Batch ID: 21-3838-5712 Test Type: Reproduction-Survival (7d) Analyst: Krysta Pearcy 

Start Date: 07 May-1511:30 Protocol: EC/EPS 1/RM/21 Diluent: 20% Perrier Water 

Ending Date: 13 May-1511:30 Species: Ceriodaphnia dubia Brine: 

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

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

Lab Control 03-8125-0620 07 May-15 07 May-15 11 h Teck Coal 

FR_UFR1 05-6734-9954 05 May-15 09:20 06 May-15 08:34 50h (8.6 "C) 

GH_ER2 07-2285-3489 05 May-15 06 May-15 08:34 59h (7 "C) 

Sample Code Material Type Sample Source Station Location Latitude Longitude 

Lab Control control 

FR_UFR1 Water Sample 

GH_ER2 Water Sample 

Data Transform Zeta 

Untransformed 

Fisher ExactlBonferroni-Holm Test 

Sample vs Sample 

Lab Control FR_UFR1 

Lab Control GH_ER2 

Data Summary 

Sample Code NR 

Lab Control 

FR_UFR1 

GH_ER2 

Negative Contr 1 O 

Upstream Contr 10 

Receiving Wate 10 

6d Survival Rate Detail 

Sample Code 

Lab Control 

FR_UFR1 

GH_ER2 

6d Survival Rate Binomials 

Sample Code 

Lab Control 

FR_UFR1 

GH_ER2 

000-469-187-1 

Rep 1 

Rep 1 

1/1 

1/1 

1/1 

Teck Coal 

Teck Coal 

Teck Coal 

Alt Hyp 

C>T 

Test Stat 

1 

R 

0 

0 

0 

Rep 2 

Rep2 

1/1 

1/1 

1/1 

Trials 

NA 

P~Value 

1.0000 

1.0000 

NR+R 

10 

10 

10 

Rep3 

Rep 3 

1/1 

1/1 

1/1 

Seed 

NA 

P-Type 

Exact 

Exact 

Prop NR 

1 

1 

1 

Rep4 

Rep4 

1/1 

1/1 

1/1 

Lab Control 

FR_UFR1_M_04052015_N 

GH_ER2_ WS _2015-05-05_N 

Test Result 

Decision(a:5°/o) 

Non-Significant Effect 

Non-Significant Effect 

Prop R 

0 

0 

0 

Reps 

Rep 5 

1/1 

1/1 

1/1 

%Effect 

0.0% 
o.0°1o 
0.0% 

Rep 6 

Rep 6 

1/1 

1/1 

1/1 

Rep 7 

Rep 7 

1/1 

1/1 

1/1 

Rep 8 

Rep8 

1/1 

1/1 

1/1 

Rep 9 

Rep9 

1/1 

1/1 

1/1 

CETIS'M v1 .8.7.16 Analyst: __ _ 

Rep 10 

Rep10 

1/1 

1/1 

1/1 

QA j(;(,__ 
"jUH<:.. 'l~/( 



CETIS Analytical Report 

Ceriodaphnia 7-d Survival and Reproduction Test 

Analysis ID: 13-6489-6908 Endpoint: 6d Survival Rate 
Analyzed: 19 Jun-1510:52 Analysis: STP 2x2 Contingency Tables 

Graphics 

'' f 
o.• ~ 

• • • 

" 

Fl\.UFR1 

000-469-187-1 CETIS'" v1.8.7.16 

Report Date: 

Test Code: 

19 Jun-15 10:52 (P 2 of 2) 

15370, 15371, 153 I 20-5435-8442 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst __ _ 



CETIS Analytical Report Report Date: 

Test Code: 

19 Jun-15 10:50 (p 1 of 2) 

15370.15371, 153 120-5435-8442 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 11-8453-2945 

Analyzed: 19 Jun-15 10:50 

Batch ID: 21-3838-5712 

Start Date: 07 May-1511:30 

Ending Date: 13 May-1511:30 

Duration: 6d Oh 

Sample Code Sample ID 

Lab Control 03-8125-0620 

FR_FRCP1 03-2723-8089 

GH_ERC 11-9592-1363 

GH_FR1 00-6619-3392 

EV_MC2 17-6401-9240 

EV_HC1 21-3261-2174 

CM_MC2 01-2075-6743 

Sample Code Material Type 

Lab Control control 
FR_FRCP1 Water Sample 

GH_ERC Water Sample 

GH_FR1 Water Sample 
EV_MC2 Water Sample 

EV_HC1 Water Sample 

CM_MC2 Water Sample 

Data Transform Zeta 
Untransformed 

Fisher Exact/Bonferroni-Holm Test 

Sample VS Sample 

Lab Control FR_FRCP1 

Lab Control GH_ERC 

Lab Control GH_FR1 
Lab Control EV_MC2 
Lab Control EV_HC1 
Lab Control CM_MC2 

Data Summary 

Sample Code NR 

Lab Control Negative Contr 10 
FR_FRCP1 10 
GH_ERC 10 
GH_FR1 10 
EV_MC2 10 
EV_HC1 10 
CM_MC2 10 

Endpoint: 6d Survival Rate CETIS Version: CETISv1.8.7 

Analysis: STP 2x2 Contingency Tables Official Resu Its: Yes 

Test Type: Reproduction-Survival (7d) Analyst: Krysta Pearcy 

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

Species: Ceriodaphnia dubia Brine: 

Source: Jn-House Culture Age: <24h 

Sample Date Receive Date Sample Age Client Name Project 

07 May-15 07 May-15 11h Teck Coal 

05 May-15 11 :20 06 May-15 08:34 48h (9.5 'C) 

05 May-15 08:00 06 May-15 08:34 51h (6.4 'C) 

05 May-15 09:20 06 May-15 08:34 50h (7.5 'C) 

05 May-15 07:30 06 May-15 08:34 52h (5.6 'C) 

05 May-15 10:00 06 May-15 08:34 50h (5.5 'C) 

05 May-15 14:40 06 May-15 08:34 45h (6 'C) 

Sample Source 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Station Location 

Lab Control 

FR_FRCP1_M_04052015_N 

GH_ERC _ WS_2015-05-05_N 

GH_FR1_WS_2015-05-04_N 

EV _MC2_WS_2015-05-05_N 

EV _HC1_WS_2015-05-05_N 

CM_MC2_WKLY _WS_20150505_ 

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 

1.0000 Exact Non-Significant Effect 

1.0000 Exact Non-Significant Effect 

R NR+R Prop NR Prop R °lo Effect 

0 10 1 0 0.00/o 
0 10 0 0.0°/o 

0 10 0 0.0% 
0 10 0 0.0% 
0 10 0 0.0% 
0 10 0 0.0°10 
0 10 0 0.0°10 

Longitude 

6d Survival Rate Detail 

Sample Code Rep 1 Rep 2 Rep3 Rep4 Rep 5 Rep 6 Rep? Reps Rep9 Rep 10 
Lab Control 

FR_FRCP1 

GH_ERC 

GH_FR1 

EV_MC2 

EV_HC1 

CM_MC2 

1 

1 

CETIS™ v1.8.7.16 Analyst. __ _ 



CETIS Analytical Report 

Ceriodaphnia 7~d Survival and Reproduction Test 

Analysis ID: 11-8453-2945 

Analyzed: 19 Jun-1510:50 

6d Survival Rate Binomials 

Sample Code 

Lab Control 

FR_FRCP1 

GH_ERC 

GH_FR1 

EV_MC2 

EV_HC1 

CM_MC2 

Graphics 

:: ~ . 
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000-469-187-1 

• • 

! 

Endpoint: 6d Survival Rate 

Analysis: STP 2x2 Contingency Tables 

Rep 1 Rep 2 Rep 3 Rep4 Rep 5 

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 1/1 

1/1 1/1 1/1 1/1 1/1 

1/1 1/1 1/1 1/1 1/1 

1/1 1/1 1/1 1/1 1/1 

1/1 1/1 1/1 1/1 1/1 

• • • 

~' 

CET1$'M v1.8.7.16 

Report Date: 19 Jun-1510:50 (p 2 of 2) 

Test Code: 15370, 15371, 153 I 20-5435-8442 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Rep 6 Rep7 Rep 8 Rep9 Rep 10 

1/1 1/1 1/1 1/1 1/1 

1/1 1/1 1/1 1/1 1/1 

1/1 1/1 1/1 1/1 1/1 

1/1 1/1 1/1 1/1 1/1 

1/1 1/1 1/1 1/1 1/1 

1/1 1/1 1/1 1/1 1/1 

1/1 1/1 1/1 1/1 1/1 

Analyst: __ _ 



CETIS Analytical Report Report Date: 

Test Code: 

19 Jun-15 10:51(P1 of 2) 

15370, 15371, 153 I 20-5435-8442 

Ceriodaphnia 1·d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 13-5998-3162 

Analyzed: 19 Jun-1510:51 

Batch ID: 21-3838-5712 

Start Date: 07 May-1511:30 

Ending Date: 13 May-1511:30 

Duration: 6d Oh 

Sample Code Sample ID 

FR_UFR1 05-6734-9954 

FR_FRCP1 03-2723-8089 

GH_ERC 11-9592-1363 

GH_FR1 00-6619-3392 

EV_MC2 17-6401-9240 

EV_HC1 21-3261-2174 

CM_MC2 01-2075-6743 

Sample Code Material Type 

FR_UFR1 Water Sample 

FR_FRCP1 Water Sample 

GH_ERC Water Sample 

GH_FR1 Water Sample 

EV_MC2 Water Sample 

EV_HC1 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_ERC 
FR_UFR1 GH_FR1 
FR_UFR1 EV_MC2 
FR_UFR1 EV_HC1 
FR_UFR1 CM~MC2 

Data Summary 

Sample Code 

FR_UFR1 Upstream Contr 
FR_FRCP1 

GH_ERC 

GH_FR1 

EV_MC2 

EV_HC1 

CM_MC2 

Gd Survival Rate Detail 

Sample Code 

FR_UFR1 

FR_FRCP1 

GH_ERC 

GH_FR1 

EV_MC2 

EV_HC1 

CM_MC2 

000-469-187-1 

NR 

10 
10 

10 

10 

10 
10 

10 

Rep 1 

Endpoint: 6d Survival Rate 
Analysis: STP 2x2 Contingency Tables 

Test Type: ReproductionwSurvival (7d) 

Protocol: EC/EPS 1/RM/21 

Species: Ceriodaphnia dubia 

Source: lnwHouse Culture 

Sample Date Receive Date Sample Age 

05 May-15 09:20 06 May-15 08:34 50h (8.6 °C) 

05 May-1511:20 06 May-15 08:34 48h (9.5 °C) 

05 May-15 08:00 06 May-15 08:34 51h (6.4 °C) 

05 May-15 09:20 06 May-15 08:34 50h (7.5 °C) 

05 May-15 07:30 06 May-15 08:34 52h (5.6 °C) 

05 May-1510:00 06 May-15 08:34 50h (5.5 °C) 

05 May-1514:40 06 May-15 08:34 45h (6 °C) 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Krysta Pearcy 
Diluent: 20% Perrier Water 

Brine: 

Age: <24h 

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 

Alt Hyp Trials 

C>T NA 

Test Stat P-Value 

1 1.0000 

1.0000 

1.0000 

1.0000 

1.0000 

1.0000 

R NR+R 

0 10 
0 10 

0 10 

0 10 
0 10 

o 10 

0 10 

Rep2 Rep 3 

Seed 

NA 

P-Type 

Exact 
Exact 
Exact 
Exact 
Exact 
Exact 

Prop NR 

1 

Rep4 

FR_UFR1_M_04052015_N 

FR_FRCP1 _M_04052015_N 

GH_ERC_WS_2015-05-05_N 

GH_FR1_WS_2015-05-04_N 

EV _MC2_WS_2015-05-05_N 

EV _HC1_WS_2015-05-05_N 

CM_MC2_WKLY _WS_20150505_ 

Test Result 

Decision(a:S°lo) 

Non-Significant Effect 
Non-Significant Effect 
Non-Significant Effect 

Non-Significant Effect 
Non-Significant Effect 
Non-Significant Effect 

Prop R 0/oEffect 

0 0.0%1 
0 o.0°1o 
o 0.0%) 
o 0.0% 
0 0.0%i 
0 O.Oo/o 
0 0.0% 

Rep 5 Rep 6 Rep7 

1 

1 

Rep 8 

1 

1 

Rep 9 

CETIS'" v1 .8.7.16 Analyst: __ _ 

Rep 10 



CETIS Analytical Report Report Date: 19 Jun-15 10:51 (p 2 of 2) 

Test Code: 15370, 15371, 153 I 20-5435-8442 

Ceriodaphnia 7wd Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 13-5998-3162 Endpoint: 6d Survival Rate CETJS Version: CETISv1.8.7 
Analyzed: 19 Jun-15 10:51 Analysis: STP 2x2 Contingency Tables Official Results: Yes 

Gd Survival Rate Binomials 

Sample Code Rep 1 Rep 2 Rep3 Rep4 Reps Rep 6 Rep 7 Rep 8 Rep 9 Rep 10 

FR_UFR1 1/1 1/1 1/1 1/1 111 111 111 1/1 111 111 

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

GH_ERC 111 111 111 1/1 1/1 111 111 111 1/1 111 

GH_FR1 111 111 111 1/1 111 111 1/1 111 111 1/1 

EV_MC2 111 111 1/1 1/1 111 111 1/1 1/1 111 1/1 

EV_HC1 111 111 1/1 111 111 111 111 1/1 111 111 

CM_MC2 1/1 1/1 111 111 1/1 111 111 1/1 111 111 

Graphics 

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



CETIS Analytical Report Report Date: 

Test Code: 

19 Jun-1510:51 (p 1 of 2) 

15370, 15371, 153 I 20-5435-8442 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 14-0427 ·0948 

Analyzed: 19 Jun-15 10:51 

Batch ID: 21-3838-5712 

Start Date: 07 May-1511:30 

Ending Date: 13 May-1511:30 

Duration: 6d Oh 

Sample Code Sample ID 

GH_ER2 07 ·2285-3489 

FR_FRCP1 03-2723-8089 

GH_ERC 11-9592-1363 

GH_FR1 00-6619-3392 

EV_MC2 17-6401-9240 

EV_HC1 21-3261-2174 

CM_MC2 01-2075-6743 

Sample Code Material Type 

GH_ER2 Water Sample 

FR_FRCP1 Water Sample 

GH_ERC Water Sample 

GH_FR1 Water Sample 

EV_MC2 Water Sample 

EV_HC1 Water Sample 

CM_MC2 Water Sample 

Data Transform Zeta 

Untransformed 

Fisher Exact/Bonferroni-Holm Test 

Sample VS 

GH_ER2 

GH_ER2 

GH_ER2 

GH_ER2 

GH_ER2 

GH_ER2 

Data Summary 

Sample Code 

Sample 

FR_FRCP1 

GH_ERC 

GH_FR1 

EV_MC2 

EV_HC1 

CM_MC2 

NR 

GH_ER2 

FR_FRCP1 

GH_ERC 

GH_FR1 

EV_MC2 

EV_HC1 

CM_MC2 

Receiving Wate 10 
10 

10 

10 

10 

10 

10 

Endpoint: 6d Suivival Rate CETIS Version: CETISv1 .8.7 

Analysis: STP 2x2 Contingency Tables Official Results: Yes 

Test Type: Reproduction-Survival (7d) Analyst: Krysta Pearcy 

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 

05 May-15 06 May-15 08:34 59h (7 °C) Teck Coal 

05 May-1511:20 06 May-15 08:34 48h (9.5 °C) 

05 May-15 08:00 06 May-15 08:34 51h (6.4 "C) 

05 May-15 09:20 06 May-15 08:34 50h (7.5 "C) 

05 May-15 07:30 06 May-15 08:34 52h (5.6 °C) 

05 May-1510:00 06 May-15 08:34 50h (5.5 "C) 

05 May-1514:40 06 May-15 08:34 45h (6 °C) 

Sample Source 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Station Location 

GH_ER2_WS_2015-05-05_N 

FR_FRCP1_M_04052015_N 

GH_ERC_WS_2015-05-05_N 

GH_FR1_WS_2015-05-04_N 

EV _MC2_WS_2015-05-05_N 

EV _HC1_WS_2015-05-05_N 

CM_MC2_WKLY _WS_20150505_ 

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-Signlficant Effect 

1.0000 Exact Non-Significant Effect 
1 1.0000 Exact Non-Signlficant Effect 

1 1.0000 Exact Non-Significant Effect 
1.0000 Exact Non-Signlficant Effect 

1.0000 Exact Non-Signlficant Effect 

R NR+R Prop NR Prop R 0/oEffect 

0 10 1 0 0.0% 
0 10 1 0 0.0%) 

0 10 1 0 0.0°1<1 
0 10 0 0.0%) 
0 10 0 0.0% 
0 10 0 0.0% 
0 10 0 0.0% 

Longitude 

6d Survival Rate Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 Reps Rep 6 Rep 7 Rep 8 Rep9 Rep 10 
GH_ER2 

FR_FRCP1 

GH_ERC 

GH_FR1 

EV_MC2 

EV_HC1 

CM_MC2 

000-469-187-1 

1 

1 

CETIS'M v1.8.7.16 Analyst: __ _ QA: 



CETIS Analytical Report 

Ceriodaphnia 7-d Survival and Reproduction Test 

Analysis ID: 14-0427-0948 Endpoint: 6d Survival Rate 
Analyzed: 19 Jun-1510:51 

6d Survival Rate Binomials 

Sample Code 

GH_ER2 

FR_FRCP1 

GH_ERC 

GH_FR1 

EV_MC2 

EV_HC1 

CM_MC2 

Graphics 

,, 1 · ., 

,, 

,, 

000-469-187-1 

• 

Analysis: STP 2x2 Contingency Tables 

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 

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 

1/1 1/1 1/1 1/1 1/1 

1/1 1/1 1/1 1/1 1/1 

1/1 1/1 1/1 1/1 1/1 

1/1 1/1 1/1 1/1 1/1 

• • • • 

i ,. ~' 

CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

19 Jun-15 10:51 (p 2 of 2) 

15370, 15371, 153 I 20-5435-8442 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Rep 6 Rep7 RepB Rep9 Rep 10 

1/1 1/1 1/1 1/1 1/1 

1/1 1/1 1/1 1/1 1/1 

1/1 1/1 1/1 1/1 1/1 

1/1 1/1 1/1 1/1 1/1 

1/1 1/1 1/1 1/1 1/1 

1/1 1/1 1/1 1/1 1/1 

1/1 1/1 1/1 1/1 1/1 

Analyst: __ _ 



CETIS Summary Report Report Date: 
Test Code: 

Ceriodaphnia 7~d Survival and Reproduction Test 

19 Jun-15 10:44 (p 1 of 1) 

15370, 15371, 153 [ 20-5435-8442 

Nautilus Environmental 

Batch ID: 21-3838-5712 

07 May-1511:30 

Test Type: Reproduclion-Survival (7d) 

Protocol: ECIEPS 1/RM/21 

Analyst: Krysla Pearcy 

Start Date: Diluent: 20% Perrier Water 

Ending Date: 13 May-1511:30 Species: Ceriodaphnia dubla Brine: 

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

Sample Code 

Lab Control 

FR_UFR1 

GH_ER2 

FR_FRCP1 

GH_ERC 

GH_FR1 

EV_MC2 

EV_HC1 

CM_MC2 

Sample Code 

Lab Control 
FR_UFR1 

GH_ER2 

FR_FRCP1 

GH_ERC 

GH_FR1 

EV_MC2 

EV_HC1 

CM_MC2 

Sample ID 

03-8125-0620 

05-6734-9954 

07-2285-3489 

03-2723-8089 

11-9592-1363 

00-6619-3392 

17-6401-9240 

21-3261-2174 

01-2075-6743 

Material Type 

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 

GH_ER2 
FR_FRCP1 
GH_ERC 
GH_FR1 
EV_MC2 
EV_HC1 
CM_MC2 

Reproduction Detail 

Sample Code 

Lab Control 
FR_UFR1 

GH_ER2 

FR_FRCP1 

GH_ERC 

GH_FR1 

EV_MC2 

EV_HC1 

CM_MC2 

10 
10 

10 
10 
10 
10 

10 
10 

10 

Rep 1 

22 

20 

22 

22 

22 

21 

19 

25 

17 

Sample Date Receive Date Sample Age 
07 May-15 07 May-15 11h 

05 May-15 09:20 06 May-15 08:34 50h (8.6 'C) 

05 May-15 06 May-15 08:34 59h (7 'C) 

05 May-15 11 :20 06 May-15 08:34 48h (9.5 'C) 

05 May-15 08:00 06 May-15 08:34 51h (6.4 'C) 

05 May-15 09:20 06 May-15 08:34 50h (7.5 'C) 

05 May-15 07:30 06 May-15 08:34 52h (5.6 'C) 

05 May-1510:00 06 May-15 08:34 50h (5.5 'C) 

05 May-1514:40 06 May-15 08:34 45h (6 'C) 

Client Name 
Teck Coal 

Sample Source Station Location 

Teck Coal 

Teck Goa! 
Teck Coal 
Teck Coal 

Teck Coal 
Teck Coal 
Teck Coal 
Teck Coal 

Teck Coal 

Mean 

22.2 
20.5 

20.7 
20.8 

20.1 
22.9 
20 
21.6 
12.2 

Rep 2 

23 

23 

19 

18 

22 

24 

22 

21 

15 

Lab Control 
FR_ UFR1_M_04052015_N 

GH_ER2_ WS_2015-05-05_N 

FR_FRCP1_M_04052015_N 

GH_ERC_WS_2015-05-05_N 

GH_FR1_WS_2015-05-04_N 

EV _MC2_WS_2015-05-05_N 

EV _HC1_WS_2015-05-05_N 

CM_MC2_WKLY _WS_20150505_ 

95% LCL 950/o UCL Min Max Std Err 

21.14 23.26 21 
17.54 23.46 10 

19.08 22.32 17 
19.12 
16.77 

21.71 
17.66 
20.7 
10.05 

Rep3 

21 

10 

19 

24 

24 

24 

19 

21 

10 

22.48 
23.43 
24.09 
22.34 
22.5 
14.35 

Rep4 

21 

19 

23 

21 

21 

25 

21 

21 

11 

16 

8 
20 

13 
21 
6 

Reps 

21 

19 

18 

21 

20 

21 

18 

22 

14 

25 
24 

23 
24 

24 
25 
25 

25 
17 

Rep 6 

24 

24 

21 

20 

23 

23 

23 

21 

13 

0.4667 
1.31 

0.7157 
0.7424 
1.472 
0.526 
1.033 

0.4 
0.9522 

Rep 7 

21 

24 

17 

16 

22 

20 

19 

22 

11 

F~./\J~\?,\ ~ s1'1e.. c\rt 
&\~ / tRd.~ s•\L drQ 

Latitude 

Std Dev 

1.476 

4.143 
2.263 
2.348 

4.654 
1.663 
3.266 
1.265 
3.011 

Rep 8 

21 

23 

23 

21 

8 

24 

25 

21 

13 

Project 

Longitude 

CV°!o 

6.65°/o 
20.21 o/o 

10.930/o 

o/oEffect 

0.0% 
7.66% 

6.76% 
11.29°/o 6.31°/o 
23.15°/o 9.46o/o 
7.26% -3.15% 
16.33%.1 9.91% 

5.86% 2.7% 
24.68% 45.05% 

Rep 9 

23 

22 

23 

23 

22 

24 

13 

21 

12 

Rep 10 

25 

21 

22 

22 

17 

23 

21 

21 

6 

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



CETIS Analytical Report Report Date: 

Test Code: 

19 Jun-15 10:47 (p 1 of 2) 

15370, 15371, 153 120-5435-8442 

Ceriodaphnia 7Md Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 21-3168-2074 Endpoint: Reproduction CETIS Version: CETISv1.8.7 
Analyzed: 19 Jun-15 10:46 Analysis: Nonparametric-Two Sample Official Results: Yes 

Batch ID: 21-3838-5712 Test Type: Reproduction-Survival (7d) Analyst: Krysta Pearcy 
Start Date: 07 May-1511:30 Protocol: EC/EPS 1/RM/21 Diluent: 20o/o Perrier Water 

Ending Date: 13 May-1511:30 Species: Ceriodaphnia dubia Brine: 

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

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

FR_UFR1 05-6734-9954 05 May-15 09:20 06 May-15 08:34 50h (8.6 'C) Teck Coal 

GH_ER2 07-2285-3489 05 May-15 06 May-15 08:34 59h (7 'C) 

Sample Code Material Type Sample Source Station Location Latitude Longitude 
FR_UFR1 Water Sample 

GH_ER2 Water Sample 

Data Transform Zeta 
Untransformed NA 

Wilcoxon Rank Sum Two-Sample Test 

Sample Code vs Sample Code 

GH_ER2 FR_UFR1 

ANOVA Table 

Source Sum Squares 

Between 0.2 
Error 200.6 
Total 200.8 

Distributional Tests 

Attribute Test 
Variances Variance Ratio F 

Teck Coal 

Teck Coal 

Alt Hyp Trials 

C>T NA 

Test Stat Critical 

112.5 NA 

Mean Square 

0.2 
11.14444 

Test Stat 

3.351 
Distribution Shapiro-Wilk W Normality 0.8311 

Reproduction Summary 

Sample Code Count Mean 95% LCL 

FR_UFR1 10 20.5 17.54 
GH_ER2 10 20.7 19.08 

Reproduction Detail 

Sample Code Rep 1 Rep 2 Rep 3 
FR_UFR1 20 23 10 
GH_ER2 22 19 19 

000-469-187-1 

Seed 

NA 

Ties 
4 

DF 

18 

19 

Critical 
6.541 

0.866 

FR_UFR1_M_04052015_N 

GH_ER2_WS_2015-05-05_N 

PMSD Test Result 

12.5% 

DF P-Value P-Type Decision(a:5°/o) 

18 0.7156 Exact Non-Significant Effect 

F Stat P-Value Decision{a:5%1) 

0.01795 0.8949 Non-Significant Effect 

P-Value Decision(a:1°/o) 

0.0861 Equal Variances 
0.0026 Non-normal Distribution 

95o/o UCL Median Min Max Std Err 

23.46 21.5 10 24 1.31 

22.32 21.5 17 23 0.7157 

Rep4 Rep 5 Reps Rep 7 Rep 8 

19 19 24 24 23 

23 18 21 17 23 

CV% 

20.21% 

10.93% 

Rep 9 

22 

23 

CETIS'M v1.8.7.16 Analyst: __ _ 

0/oEffect 

0.0% 
-0.98% 

Rep 10 

21 

22 



CETIS Analytical Report 

Ceriodaphnia 7·d Survival and Reproduction Test 

Analysis ID: 21-3168-2074 Endpoint: Reproduction 
Analyzed: 19 Jun-15 10:46 Analysis: Nonparametric-Two Sample 
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Report Date: 

Test Code: 

19 Jun-15 10:47 (p 2 of 2) 

15370, 15371, 153 I 20-5435-8442 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 
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CETIS Analytical Report Report Date: 

Test Code: 

19 Jun-1510:44(p1 of 2) 

15370, 15371, 153 I 20-5435-8442 

Ceriodaphnia 7 ~d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 06-8905-8795 Endpoint: Reproduction CETIS Version: CETISv1.8.7 

Analyzed: 19 Jun-15 10:39 Analysis: Nonparametric-Control vs Treatments Official Results: Yes 

Batch ID: 21-3838-5712 Test Type: Reproduction-Survival (7d) Analyst: Krysta Pearcy 

Start Date: 07 May-1511:30 Protocol: EC/EPS 1/RM/21 Diluent: 20°/o Perrier Water 

Ending Date: 13 May-1511:30 Species: Ceriodaphnia dubia Brine: 
Duration: 6d Oh Source: In-House Culture Age: <24h 

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

Lab Control 03-8125-0620 07 May-15 07 May-15 11 h Teck Coal 

FR_UFR1 05-6734-9954 05 May-15 09:20 06 May-15 08:34 50h (8.6 °C) 

GH_ER2 07 -2285-3489 05 May-15 06 May-15 08:34 59h (7 °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_M_04052015_N 

GH_ER2 Water Sample Teck Coal GH_ER2_WS_2015-05-05_N 

Data Transform Zeta Alt Hyp Trials Seed PMSD Test Result 

Untransformed NA C>T NA NA 11.5°/o 

Steel Many-One Rank Sum Test 

Sample Code vs Sample Code Test Stat Critical Ties DF P-Value P-Type Decision(a:So/o) 

Lab Confrol FR_UFR1 94 79 4 18 0.3167 Asymp Non-Significant Effect 
GH_ER2 89.5 79 3 18 0.1990 Asymp Non-Significant Effect 

ANOVA Table 

Source Sum Squares Mean Square OF F Stat P-Value Decision(a:5%) 

Between 17.26667 8.633333 2 1.059 0.3609 Non-Significant Effect 
Error 220.2 8.155556 27 
Total 237.4667 29 

Distributional Tests 

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

Variances Bartlett Equality of Variance 8.93 9.21 0.0115 Equal Variances 
Distribution Shapiro-Wilk W Normality 0.8408 0.9031 0.0004 Non-normal Distribution 

Reproduction Summary 

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

Lab Control 10 22.2 21.14 23.26 21.5 21 25 0.4667 6.65°/o 0.0% 
FR_UFR1 10 20.5 17.54 23.46 21.5 10 24 1.31 20.21% 7.66% 
GH_ER2 10 20.7 19.08 22.32 21.5 17 23 0.7157 10.93%1 6.76% 

Reproduction Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 Reps Rep6 Rep 7 Rep 8 Rep 9 Rep 10 

Lab Control 22 23 21 21 21 24 21 21 23 25 
FR_UFR1 20 23 10 19 19 24 24 23 22 21 

GH_ER2 22 19 19 23 18 21 17 23 23 22 

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



CETIS Analytical Report 

Ceriodaphnia 7-d Survival and Reproduction Test 

Analysis ID: 06-8905-8795 Endpoint: Reproduction 
Analyzed: 19 Jun-1510:39 Analysis: Nonparametric-Control vs Treatments 
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CETIS Analytical Report Report Date: 

Test Code: 

19 Jun-15 10:44 (p 1 of 2) 

15370, 15371, 153 I 20-5435-8442 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 00-9234-0286 Endpoint: Reproduction CETIS Version: CETISv1 .8.7 
Analyzed: 19 Jun-1510:40 Analysis: Nonparametric-Control vs Treatments Official Results: Yes 

Batch ID: 21-3838-5712 Test Type: Reproduction-Survival (7d) Analyst: Krysta Pearcy 

Start Date: 07 May-1511:30 Protocol: EC/EPS 1/RM/21 Diluent: 20°/o Perrier Water 
Ending Date: 13 May-1511:30 Species: Ceriodaphnia dubia Brine: 
Duration: 6d Oh Source: In-House Culture Age: <24h 

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

Lab Control 03-8125-0620 07 May-15 07 May-15 11h Teck Coal 
FR_FRCP1 03-2723-8089 05 May-1511:20 06 May-15 08:34 48h (9.5 'C) 

GH_ERC 11-9592-1363 05 May-15 08:00 06 May-15 08:34 51h (6.4 'C) 

GH_FR1 00-6619-3392 05 May-15 09:20 06 May-15 08:34 50h (7.5 'C) 

EV_MC2 17-6401-9240 05 May-15 07:30 06 May-15 08:34 52h (5.6 'C) 

EV_HC1 21-3261-2174 05 May-1510:00 06 May-15 08:34 50h (5.5 'C) 

CM_MC2 01-2075-6743 05 May-1514:40 06 May-15 08:34 45h (6 'C) 

Sample Code Material Type Sample Source Station Location Latitude 
Lab Control control Teck Coal Lab Control 

FR_FRCP1 Water Sample Teck Coal FR_FRCP1_M_04052015_N 

GH_ERC Water Sample Teck Coal GH_ERC_WS_2015-05-05_N 

GH_FR1 Water Sample Teck Coal GH_FR1_WS_2015-05-04_N 

EV_MC2 Water Sample Teck Coal EV _MC2_WS_2015-05-05_N 

EV_HC1 Water Sample Teck Coal EV _HC1_WS_2015-05-05_N 

CM_MC2 Water Sample Teck Coal CM_MC2_WKLY _WS_20150505_ 

Data Transform Zeta Alt Hyp Trials Seed Test Result 
Untransformed NA C>T NA NA 

Nemenyi-Damico-Wolfe Test 

Sample Code VS 

Lab Control 

Auxiliary Tests 

Attribute 

Treatment Effect 

ANOYA Table 

Source 

Between 

Error 

Total 

Distributional Tests 

Attribute 

Variances 

Distribution 

000-469-187-1 

Sample Code Test Stat Critical Ties 

FR_FRCP1 93.5 208.6 11 
GH_ERC 75.5 208.6 11 
GH_FR1 -65 208.6 11 
EV_MC2 139 208.6 11 

EV_HC1 62.5 208.6 11 

CM_MC2 384 208.6 11 

Test Test Stat Critical 

F!igner-Wolfe 1.677 1.645 

Sum Squares Mean Square OF 

772.9429 128.8238 
481 7.634921 
1253.943 

Test 

Bartlett Equality of Variance 

Shapiro-Wilk W Normality 

6 

63 

69 

Test Stat Critical 

22.53 16.81 

0.8843 0.9526 

DF P-Yalue P-Type Decision(a:5°/o) 

0.4345 Asymp Non-Significant Effect 

0.5281 Asymp Non-Significant Effect 

0.9736 Asymp Non-Significant Effect 

0.2250 Asymp Non-Significant Effect 

0.5953 Asymp Non-Significant Effect 

<0.0001 Asymp Significant Effect 

P-Value Decision(a:5%) 

0.0468 Significant Overall Effect 

F Stat P-Value Decision(a:5%) 

16.87 <0.0001 Significant Effect 

P-Value Oecision(a:1o/o} 

0.0010 Unequal Variances 

<0.0001 Non-normal Distribution 

CETIS™ v1.8.7.16 Analyst: __ _ 

Longitude 



CETIS Analytical Report 

Ceriodaphnia 7-d Survival and Reproduction Test 

Analysis ID: 00-9234-0286 Endpoint: Reproduction 
Analyzed: 19 Jun-15 10:40 Analysis: Nonparametric-Control vs Treatments 

Reproduction Summary 

Sample Code 

Lab Control 

FR_FRCP1 

GH_ERC 

GH_FR1 

EV_MC2 

EV_HC1 

CM_MC2 

Reproduction Detail 

Sample Code 

Lab Control 

FR_FRCP1 

GH_ERC 

GH_FR1 

EV_MC2 

EV_HC1 

CM_MC2 

Graphics 
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000-469-187 -1 

' ~' 

Count 

10 

10 

10 

10 

10 

10 

10 

Rep 1 
22 

22 

22 

21 
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17 

i 

' 

Mean 

22.2 

20.8 

20.1 

22.9 

20 

21.6 

12.2 

Rep 2 

23 

18 

22 

24 

22 

21 

15 

~' 

95o/a LCL 

21.14 

19.12 

16.77 

21.71 

17.66 

20.7 

10.05 

Rep 3 

21 

24 

24 

24 

19 

21 

10 

95°/o UCL Median 

23.26 21.5 

22.48 21 

23.43 22 

24.09 23.5 

22.34 20 

22.5 21 

14.35 12.5 

Rep4 

21 

21 

21 

25 

21 

21 

11 

Reps 

21 

21 

20 

21 

18 

22 

14 
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Report Date: 

Test Code: 

19 Jun-15 10:44 (p 2 of 2) 

15370, 15371, 153 I 20-5435-8442 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Max 

25 

24 

24 

25 

25 

25 
·17 

Std Err 

0.4667 

0.7424 

1.472 

0.526 

1.033 

0.4 

0.9522 

CVo/o 

6.65o/o 
11.29o/o 
23.15% 

7.26% 
16.33% 

5.86°/o 
24.68%1 

%Effect 

O.Oo/o 
6.31% 

9.46% 
-3.15% 

9.91% 

2.7°/o 
45.05% 
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CETIS Analytical Report Report Date: 

Test Code: 

19Jun-1510:44(p1 of 2) 

15370, 15371, 153 I 20-5435-8442 

Ceriodaphnia 7~d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 06-6578-5464 

Analyzed: 19 Jun-1510:40 

Batch ID: 21-3838-5712 

Start Date: 07 May-1511:30 

Ending Date: 13 May-15 11 :30 

Duration: 6d Oh 

Sample Code Sample ID 

FR_UFR1 05-6734-9954 

FR_FRCP1 03-2723-8089 

GH_ERC 11-9592-1363 

GH_FR1 00-6619-3392 

EV_MC2 17-6401-9240 

EV_HC1 21-3261-2174 

CM_MC2 01-2075-6743 

Sample Code Material Type 

FR_UFR1 Water Sample 

FR_FRCP1 Water Sample 

GH_ERC Water Sample 

GH_FR1 Water Sample 

EV_MC2 Water Sample 

EV_HC1 Water Sample 

CM_MC2 Water Sample 

Data Transform Zeta 
Untransformed NA 

Nemenyi-Damico-Wolfe Test 

Sample Code vs Sam pie Code 

FR_UFR1 

Auxiliary Tests 

Attribute 

Treatment Effect 

ANOVA Table 

Source 

Between 

Error 

Total 

Distributional Tests 

Attribute 

FR_FRCP1 

GH_ERC 

GH_FR1 
EV_MC2 

EV_HC1 

CM_MC2 

Test 

Fligner-Wolfe 

Sum Squares 

721.9429 

615.9 

1337.843 

Test 

Endpoint: Reproduction 
Analysis: Nonparametric-Control vs Treatments 

Test Type: Reproduction-Survival (?d} 

Protocol: EC/EPS 1/RM/21 

Species: Ceriodaphnia dubla 

Source: In-House Culture 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Krysta Pearcy 

Diluent: 20% Perrier Water 

Brine: 

Age: <24h 

Sample Date Receive Date Sample Age Client Name Project 

05 May-15 09:20 06 May-15 08:34 50h (8.6 °C) Teck Coal 

05 May-15 11 :20 06 May-15 08:34 48h (9.5 °C) 

05 May-15 08:00 06 May-15 08:34 51h (6.4 °C) 

05 May-15 09:20 06 May-15 08:34 50h (7.5 °C) 

05 May-15 07:30 06 May-15 08:34 52h (5.6 °C) 

05 May-1510:00 06 May-15 08:34 50h (5.5 °C) 

05 May-1514:40 06 May-15 08:34 45h (6 °C) 

Sample Source Station Location Latitude Longitude 

Teck Coal FR_UFR1_M_04052015_N 

Teck Coal FR_FRCP1_M_04052015_N 

Teck Coal GH_ERC_WS_2015-05-05_N 

Teck Coal GH_FR1_WS_2015-05-04_N 

Teck Coal EV _MC2_WS_2015-05-05_N 

Teck Coal EV _HC1_WS_2015-05-05_N 

Teck Coal CM_MC2_WKLY _WS_20150505_ 

Alt Hyp Trials Seed Test Result 

C>T NA NA 

Test Stat Critical Ties DF P-Value P-Type Decision(a:5°/o) 

17 208.6 12 0.8000 Asymp Non-Significant Effect 

4 208.6 12 0.8448 Asymp Non-Significant Effect 

-139.5 208.6 12 0.9984 Asymp Non-Significant Effect 

62 208.6 12 0.5978 Asymp Non-Significant Effect 

-16.5 208.6 12 0.9010 Asymp Non-Significant Effect 

311 208.6 12 0.0018 Asymp Significant Effect 

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

0.5759 1.645 0.2823 Non-significant Overall Effect 

Mean Square DF F Stat P-Value Decision(a:5%) 

120.3238 6 12.31 <0.0001 Significant Effect 

9.776191 63 

69 

Test Stat Critical P-Value Decision(a:1%) 

Variances 

Distribution 
Bartlett Equality of Variance 

Shapiro-Wilk W Normality 

19.65 16.81 

0.867 0.9526 

0.0032 Unequal Variances 

<0.0001 Non-normal Distribution 

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



CETIS Analytical Report 

Ceriodaphnia 7-d Survival and Reproduction Test 

Analysis ID: 06-6578-5464 Endpoint: Reproduction 
Analyzed: 19 Jun-15 10:40 Analysis: Nonparametric-Control vs Treatments 

Reproduction Summary 

Sample Code 

FR_UFR1 
FR_FRCP1 
GH_ERC 
GH_FR1 
EV_MC2 
EV_HC1 
CM_MC2 

Reproduction Detail 

Sample Code 

FR_UFR1 

FR_FRCP1 

GH_ERC 

GH_FR1 

EV_MC2 

EV_HC1 

CM_MC2 

Graphics 
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Mean 
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Rep 2 
23 
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22 

24 
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21 

15 

95o/o LCL 95% UCL 

17.54 23.46 
19.12 22.48 

16.77 23.43 
21.71 24.09 
17.66 22.34 
20.7 22.5 
10.05 14.35 

Rep 3 
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Report Date: 

Test Code: 

19 Jun-15 10:44 (p 2 of 2) 

15370, 15371, 153 j 20-5435-8442 

Nautilus Environmental 

CETIS Version: CETISv1 .8.7 
Official Results: Yes 

Max 

24 
24 
24 
25 
25 
25 
17 

Std Err 

1.31 
0.7424 
1.472 
0.526 
1.033 
0.4 
0.9522 

CV% 

20.21% 
11.29% 

23.15% 

7.26% 
16.33o/o 
5.86% 

24.68% 

%Effect 

0.0% 
-1.46°/o 
1.95% 
-11.71% 
2.44o/o 
-5.37o/o 
40.49% 
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CETIS Analytical Report Report Date: 

Test Code: 

19 Jun-15 10:45 (p 1 of 2) 

15370, 15371, 153 I 20-5435-8442 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 03-3632-0801 Endpoint: Reproduction CETIS Version: CETISv1.8.7 

Analyzed: 19 Jun-15 10:40 Analysis: Nonparametric-Control vs Treatments Official Results: Yes 

Batch ID: 21-3838-5712 Test Type: Reproduction-Survival (7d) Analyst: Krysta Pearcy 

Start Date: 07 May-15 11 :30 Protocol: EC/EPS 1/RM/21 Diluent: 20% Perrier Water 

Ending Date: 13 May-1511:30 Species: Ceriodaphnia dubia Brine: 

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

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

GH_ER2 07-2285-3489 

FR_FRCP1 03-2723-8089 

GH_ERC 11-9592-1363 

GH_FR1 00-6619-3392 

EV_MC2 17-6401-9240 

EV_HC1 21-3261-2174 

CM_MC2 01-2075-6743 

Sample Code MateriaJ Type 

GH_ER2 Water Sample 

FR_FRCP1 Water Sample 

GH_ERC Water Sample 
GH_FR1 Water Sample 
EV_MC2 Water Sample 

EV_HC1 Water Sample 
CM_MC2 Water Sample 

Data Transform Zeta 
Untransformed NA 

05 May-15 06 May-15 08:34 59h (7 °C} Teck Coal 

05 May-1511:20 06 May-15 08:34 48h (9.5 "C) 

05 May-15 08:00 06 May-15 08:34 51h (6.4 "C) 

05 May-15 09:20 06 May-15 08:34 50h (7.5 "C} 

05 May-15 07:30 06 May-15 08:34 52h (5.6 °C} 

05 May-15 10:00 06 May-15 08:34 50h (5.5 'C) 

05 May-1514:40 06 May-15 08:34 45h (6 'C} 

Sample Source 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Station Location 

GH_ER2_WS_2015-05-05_N 

FR_FRCP1_M_04052015_N 

GH_ERC_ WS _2015-05-05_N 

GH_FR1_WS_2015-05-04_N 

EV _MC2_WS_2015-05-05_N 

EV _HC1_WS_2015-05-05_N 

CM_MC2_WKLY _WS_20150505_ 

Latitude 

Alt Hyp Trials Seed Test Result 

C>T NA NA 

Nemenyi-Damico-Wolfe Test 

Sample Code VS 

GH_ER2 

Auxiliary Tests 

Attribute 

Treatment Effect 

ANOVA Table 

Source 

Between 

Error 

Total 

Distributional Tests 

Attribute 

Variances 

Distribution 

000-469-187-1 

Sample Code Test Stat Critical Ties 

FR_FRCP1 0.5 208.6 11 
GH_ERC -13.5 208.6 11 
GH_FR1 -160 208.6 11 

EV_MC2 44.5 208.6 11 

EV_HC1 -30.5 208.6 11 

CM_MC2 306 208.6 11 

Test Test Stat Critical 

Fligner-Wolfe 0.3556 1.645 

Sum Squares Mean Square DF 

725.3714 

507.5 

1232.871 

Test 

120.8952 

8.055555 

Bartlett Equality of Variance 

Shapiro-Wilk W Normality 

6 

63 

69 

Test Stat Critical 

18.39 16.81 

0.8998 0.9526 

DF P-Value P-Type Decision(a:5°/o) 

0.8556 Asymp Non-Significant Effect 

0.8939 Asymp Non-Significant Effect 

0.9994 Asymp Non-Significant Effect 

0.6837 Asymp Non-Significant Effect 

0.9298 Asymp Non-Significant Effect 

0.0021 Asymp Significant Effect 

P-Value Decision{a:So/o) 

0.3611 Non-significant Overall Effect 

F Stat P-Value Decision(a:5%) 

15.01 <0.0001 Significant Effect 

P-Value Decision(a:1%) 

0.0053 Unequal Variances 

<0.0001 Non-normal Distribution 

CETIS'M v1.8.7.16 Analyst: __ _ 

Longitude 



CETIS Analytical Report Report Date: 19 Jun-1510:45 (p 2 of 2) 

Test Code: 15370, 15371, 153 120-5435-8442 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 03-3632-0801 Endpoint: Reproduction CETIS Version: CET!Sv1.8.7 

Analyzed: 19 Jun-1510:40 Analysis: Nonparametric-Control vs Treatments Official Results: Yes 

Reproduction Summary 

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

GH_ER2 10 20.7 19.08 22.32 21.5 17 23 0.7157 10.93°/o 0.0% 

FR_FRCP1 10 20.8 19.12 22.48 21 16 24 0.7424 11.29% -0.48°/o 
GH_ERC 10 20.1 16.77 23.43 22 8 24 1.472 23.15% 2.9% 

GH_FR1 10 22.9 21.71 24.09 23.5 20 25 0.526 7.26°/o -10.63°/o 
EV_MC2 10 20 17.66 22.34 20 13 25 1.033 16.33% 3.38% 

EV_HC1 10 21.6 20.7 22.5 21 21 25 0.4 5.86°/o -4.35% 

CM_MC2 10 12.2 10.05 14.35 12.5 6 17 0.9522 24.68% 41.06% 

Reproduction Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 Rep 5 Rep 6 Rep 7 Rep 8 Rep 9 Rep 10 

GH_ER2 22 19 19 23 18 21 17 23 23 22 

FR_FRCP1 22 18 24 21 21 20 16 21 23 22 

GH_ERC 22 22 24 21 20 23 22 8 22 17 

GH_FR1 21 24 24 25 21 23 20 24 24 23 

EV_MC2 19 22 19 21 18 23 19 25 13 21 

EV_HC1 25 21 21 21 22 21 22 21 21 21 

CM_MC2 17 15 10 11 14 13 11 13 12 6 

Graphics 

" 
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• 
" • • 

i· :. ~' :' i ~' ' ' •l,0 "' 00 ,, 
' ' !<:lnfdt:. 

000-469-187-1 CETIS™ v1.8.7.16 Analyst __ _ 



Client iecJ:::_ (<!ice\ 
W.0.#: 15-)1:f0 1 I '57;>3'\ 1i5?i7"r 1 IS~~ 

Hardness and Alkalinity Datasheet 

Alkalinitv Hardness 

Volume of 
Sample (ml) 0.02N (ml) of D.02N Sample 0.01M Total 
Volume HCL/H2S04 HCLIH2S04 Total Alkalinity Volume EDTA Hardness 

Sample ID Sample Date (ml) used to pH 4.5 used to pH 4.2 (mgilCaC03) (ml) Used (ml) (mg/l CaC03) Technician 

I PQ - I'('.. C. ~i- I ~ft11 u::i-/it:; So.o B.4 ~.<;, 1 iot+ 600 \ S-'d. ?;oLi-- \<$ 

Fl\- \Jffi'.L \\Cc, J '.:\.- /1 r; So:D ~ :::, (, L\ I g, "-\ '50.o G..5 \'A,() '/{:; 

f:v MC.~ f~ A 
1
q 'I- /i \:; 130.0 C,,\ G? \ 1e, So.o 1 "d. \ '-\'-\ 'ff::, 

C-. f\- F\l.i- Mr.~:i-/it: So.o ~-1- 8.S 11-J. so.?ii \15., ~ -~Ob '\') 't> 

G:i I-\ - t' Re:.. f,\t<,. ,\Ii 5 So.o 6.1- se \'.'.f~ '50.0 C\.o \~D ¥:<: 
Gv _ 1-1<..1- r,Aa,,; ::i- /it:; '5D.O <\11.\ C\, &) \R~ So.u \~.Co ~1'Q ! \£., c__ 
CM- Mc..g. IALt,/,o,. ~'s lc;o,o +'\ 8.\ ':.SL\ soc \0 s ·;;)50 ¥6 
Gi 1-\ - GI\,~ H,r,, ,\ /r~ 5a.O o.? 8.L\ \(~i.\ lj,) D -:'.\-. 2) \ 5 <;, ... is 

I 

20°/. De~ r;,,., C""hw l •11,.., ,* /1s 5'0 lf. 1-- 4'.'6 qz_ to 0.0 I tst> {YlL1 
' 

Notes: 

Reviewed by: 
-f (;(;. 

\;,.__... Date Reviewed: ( 7 41/t"- l) / ( .{'" 
.J I 

Version 1.0 Issued June 26, 2006 I Nautilus Environmental 



 

 

APPENDIX B – Pseudokirchneriella subcapitata Toxicity Test Data 



Pseudokirchneriella subcapitata Summary Sheet 

Client: Teel Coo.\ 
Work Order No.: 

Sample Information: 

Sample ID: 

Sample Date: 

Date Received: 

Sample Volume: 
~,\c-j b (I'S 

Test Organism Information: 

Culture Date: 

Age of culture (Day 0): 

Zinc Reference Toxicant Results'. 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: 

72-h IC50 (95% Cl): 

SCP-9 
!Shwl 

Start Date: -~i\i~tGN~· ,__.3~/!~I s_· ---

Set up by: __ ..il!.i...L------

72-h IC50 Reference Toxicant Mean and Range: 2t.'t{ 1''7,!,- '>I .I ),t.14 IL }11 CV(%): __ :)-'-<3----

Test Results: Cell Yield (Mean± SD) 

Neqative Control 3?.0 ± 1 .-:;, 
>;::{) .-!.l"-"' • 1 _o.l-oS°).O\\;' i'J I :2-\ . ~ ± t:; /l ;. b 

f<>ILi?P-2-WS. ').,c\·~---01::-tt. N 101.if I). ± i;.1-5({; * 
\:'Q __ po ,_p 1 _ rv\_ o ttol: ).O 11:; _ "' l'-t'D.1, + lS' <f *" c. 

~IL l?QC. _vl ;_::µ, 1'>-v'.r-0\_rJ \'.J,\,D ± io .1-*" 
~It-""'--' -W~ -->'>\S- O\;"- 0'-L (l.l \J.5,v ± "=!-.!( »- b 

l?V MC.l--11'1>._ >oir-o~--...05-_"-1 \'V').;0 (\, ± S,2.l 

t'V-1+0 w '-», s--os·-oL rJ p '1 'i, l J I 1 ± 1'1, b*bc. 

C.111\_ IW'.'.1. -WKU-1-V-ILl-<>i\' 01- b~-:_.t 10 i- '';' "" ± '6, '/,.,.. 
·-- . 
W \'.of<! (1"1\lv I, 

- ' 

Reviewed by: JG1l 

b llil11c~te3 C.eII 'l·nld 
lhJt Wf1~ Stg1ufua,l(~ 
w"4\-eril'\o.I'\ S\~<._ 

1'jH.E!Z..2J.JS . 

C 1r.d1<:'-1teS celh1et1" 
M \\li!t<'. 519"'\tc"n*I 
9"atet #11.\n SttL 

F12.-lll'a..\J--l • 

Issued May 10, 2014; Ver. 1.0 Nautilus Envlronmental Company Inc. 



Client: 

Sample ID: 

Culture Date: 

Culture Count: 

Time Zero Counts: 

No. of Cells/ml: 

Concentration 

o/o(v/v) 

Control 

1'.'R. _l.\FR I 

Pi4 )BQ).. 

-Cl/.J'Rc..?I 

~1-LP:i<C. 

OiW.. _f~I 

'el/ fll\l.1-

t,\(_1-\-C{ 

l!v\JJ\ o ... 

Initials 

v1 = 

72-h Algal Growth Inhibition Toxicity Test 
Water Quality Measurements 

Setup by: 

Test Date/Time: 

Test Species: Pseudokirchnerielfa subcapitata 

Age of Culture: bcA Culture Health: 

AverageA4:i.. I; Culture Cell Density (c1): 

220,000 cells/ml x [ tJ0 ml 

(c1) L\42- 'S '/.. \ ()4 cells/ml 

1 )D 2 >> Average: >I 
~--=~~----~ ~---~--------~ 

____ )-_i _Y:~\_0_4 ______ 1nitial Density: #cells/ml+ 220 µL x 10 µL = 

Water Quality Incubator Temperature 
Microplates rotated 2X per day? 

oH Temp (°C 1°C) 

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

b.?i 2<f.v J'J.o Jti 0 24.t:, JI:--,_-, 
,..,,_ "J, v· 

,/ v / //' 

I) • \ 2t,'D 
. 

I I v .......... v--- v~-

\1 :]..-- 2'f. [) 
I ../ .,,.... v /./ 

'ti:;... 24-v 
I / / t- . 

'l5 ;i. 24-. b ,/ r ,/ ,.,....--· 

9. '2-- 24-.D I ./ ,,,_.. .....-- L-/ 

' 

~ '\ 2t.o I I ../ ·1.--' 
,__...... 

,/ 

SI .'h I 
! ,/ v ~· 

2.f.D . ,,.....--

~:1-· ,J; J., ./ ,/ v v 
'2-4-. b ·' v 

mL1 ~n1:i \~1L1 iV\Ll 'ML1 nn1.71 l\1L7 ML\ \l\f\J) ~l!r7 l" 

Initial control pH: Well 1: ___ ~b_.i$~"----- Well 2: __ ~b~·_9 __ 
Well 2: __ ~L~'~" ~~'-· __ Final control pH: Well 1: ___ ~/~·~· b=·----

Light intensity (lux.~): ___ 4-~Q~/,,-'() ______ _ Date measured: 

Instruments: Thermome~te~r ___ 4~-- pH meter ____ :J-.-___ Light meter \ 

Sample Descriptio~n: __ ~C~\~f~Cl.~~Y __ (_C\;\~'~\ ~'Yl.=· ~ro-p~l-v~·-'>~-------------------
Comments: 

Reviewed: Date reviewed: _~/J~~.,./_iA._L'1_"--__ l~';,_,_/_f~J~ 
'-' I 

Version 1-2; Modified October 21, 2014 Nautilus Environmental Company Inc. 



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

Client: ]fct Coed Start Datemme: Iv\~ 1Ai;Gi P,"oli 

Work Order#: \")?,bq S;ill-, <;?,1<; <J,'&jTermination Date: 1\ACW io/J5 () JJ,ooh 
Sample ID: \?OISS/Fei1\ ( l)Qr\O~\\ Test set up by: __ _i;N"-'~lo.!.1 _________ _ 

%(v/v) 
Concentration Reo Count 1 Count 2 Count3 Count 4 Comments Initials 

Control A ~'!U< ?.I, MIJ 

Lllb Chi B ')..:\-

(Q.1.wl \ 
c -:>i'S' 
D 'JJ'b 

\ n1.1Wt.!.•ct<;} E ~b 
F. :i+ 
G ::i,s 

H 'hl 
ioo"/, [v/v) A 17.>I 

~(l._'vtF\Z I 
B 121' 

(~,h ;vn\hil) c \14 
D 11 t; 

~1.91'1:' 11.'J, 
~(if IJ.I 

'V f!i"c/ c, 12 \, 

oWli;f 11 P'5 
liJo'{,[v/v) A 100 

G.1-Letl-2- \ B (I I 

c Io 1, 
lSrl{ W''~\ l 

D q \, 
""j)( ~ I" I 
.W'\g i:: 110 

·ll ~G 10¥ 
~IJ l)'!, 

\co~(. (v /v) A I+" 
f(l_f(2[f'\ 

B 14'1 
c 11"' 
D i4b 

l !Yo"i· { v}v) A 1?4 

~\-\-t:f2.l. 
B j4D 
c 110 

D i2<f 
Ice~/, {v/v) A 11.t 

t>,1-L fr<-\ B ns-
c 11 .,. 
D I :i.5 •I/ 

Comments: 

Reviewed by: 

Version 1.0 Modified May 8, 2008 Nautilus Environmental 



Client: 

Work Order#: 

Sample ID: 
%(v/v) 

Concentration 
Control 

(\ \{\ 

\'Utt/, l v/v) 

G \fjV\L1-

\\Jc?/. [v/v) 
1(,V_\-\CI 

\tit:>'/· (viv) 

Ctv\JV\CL-

Comments: 

Reviewed by: 

Pseudokirchneriel/a subcapitata Toxicity Test Data Sheet 
72-h Algal Cell Counts 

I<ec\:'. (',ocJ Start Date/Time: MOv'I 1([.,- (;! p,oo~ 
J?ei.s\ /\'0;,\""-" 'f{;j,;.'.7;?,f1'Termination Date: MC\.~\o (l'J @ i),~-v~ 
1ll\s> lfei , I ( 111h iv v.> \ Test set up by: ____ 1'-'\J\'-'l'-'1 _________ _ 

Rep Count 1 Count 2 Count 3 Count4 Comments Initials 
A/ ·'~'"'~ 

Al 
c 
D 

E 

F 

G 
H 
A \\:>1- M l1 
B °' '6 c qc1 
D 102. 
A 154-
B 14-i 
c 14-\::; 
D /2).. 

A ll~ 
B l\i 
c I ol:J 
D \\?, J 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 
c 
D 
A 
B 
c 
D 

Version 1.0 Modified May 8, 2008 Nautilus Environmental 



Client: 
WO#: 
Sample ID: 

Concentration 

Site Water 
(FR_UFRI) 
100% (v/v) 

Control 
Site Water 
(GH_ER2) 
100% (v/v) 

FR_FRCPI 
100% (v/v) 

GH_ERC 
100% (v/v) 

GH_FRI 
100% (v/v) 

EV_MC2 
100% (v/v) 

EV_HC1 
100% (v/v) 

CM_MC2 
100% (v/v) 

Pseudokirchneriella subcapitata Algal Counts 

Teck Coal 
15369, 15372, 15375, 15381 
Teck Coal samples pass/fail 

Rep 

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

) 

127 
114 
115 
123 
121 
126 
125 
100 
111 
103 
96 

101 
110 
108 
98 
140 
149 
130 
146 
134 
140 
130 
124 
127 
135 
117 
125 
107 
98 
99 
108 
154 
141 
146 
122 
98 
118 
105 
113 

Count 2 
(x 104

) 

Start Date/Time: 
Termination Date: 

Initial Cell Density: 

Count 3 
(x 104

) 

Count 4 
(x 104

) 

07-May-15 @ 1300h 
10-May-15@ 1300h 

9545 cell/ml 

Mean 
(x 104

) 

127 
114 
115 
123 
121 
126 
125 
100 
111 
103 
96 
101 
110 
108 
98 
140 
149 
130 
146 
134 
140 
130 
124 
127 
135 
117 
125 
107 
98 
99 
108 
154 
141 
146 
122 
98 
118 
105 
113 

126.0 
113.0 
114.0 
122.0 
120.0 
125.0 
124.0 
99.0 
110.0 
102.0 
95.0 
100.0 
109.0 
107.0 
97.0 
139.0 
148.0 
129.0 
145.0 
133.0 
139.0 
129.0 
123.0 
126.0 
134.0 
116.0 
124.0 
106.0 
97.0 
98.0 
107.0 
153.0 
140.0 
145.0 
121.0 
97.0 
117.0 
104.0 
112.0 

mean 
SD 
CV 

210000 
0.22 
0.01 

9545.455 

5.87367 
4.822569 

102.4 
5.655276 
5.521627 

J GU-JIM# 2.-~ /t~ 



CETIS Summary Report 

EC Alga Growth Inhibition Test 

Report Date: 

Test Code: 

29 May-15 08:20 (p 1 of 1) 

15369, 15372, 153 115-4928-0230 

Nautilus Environmental 

Batch ID: 03-394 7-1127 

07 May-1513:00 

Test Type: Cell Growth 

Protocol: EC/EPS 1/RM/25 

Analyst: Mimi Tran 

Start Date: Diluent: Deionized Water+ nutrients 

Ending Date: 10 May-1513:00 Species: Pseudokirchneriella subcapitata Brine: 
Duration: 72h Source: ln~House Culture Age: 6d 

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

Lab Control 03-8125-0620 07 May-15 07 May-15 13h Teck Coal 
FR_UFR1 05-6734-9954 05 May-15 09:20 06 May-15 08:34 52h (8.6 'C) 

GH_ER2 07-2285-3489 05 May-15 06 May-15 08:34 61h (7 'C) 

FR_FRCP1 03-2723-8089 05 May-1511:20 06 May-15 08:34 50h (9.5 'C) 

GH_ERC 11-9592-1363 05 May-15 08:00 06 May-15 08:34 53h (6.4 'C) 

GH_FR1 00-6619-3392 05 May-15 09:20 06 May-15 08:34 52h (7.5 'C) 

EV_MC2 17-6401-9240 05 May-15 07:30 06 May-15 08:34 53h (5.6 'C) 

EV_HC1 21-3261-2174 05 May-15 10:00 06 May-15 08:34 51h (5.5 'C) 

CM_MC2 01-2075-6743 05 May-1514:40 06 May-15 08:34 46h (6 'C) 

Sample Code Material Type Sample Source Station Location Latitude Longitude 

CD Lab Control control Teck Coal Lab Control 
FR_UFR1 Water Sample Teck Coal FR_UFR1_M_04052015_N 

GH_ER2 Water Sample Teck Coal GH_ER2_WS_2015-05-05_N 

FR_FRCP1 Water Sample Teck Coal FR_FRCP1_M_04052015_N 

GH_ERC Water Samp!e Teck Coal GH_ERC_WS_2015-05-05_N 

GH_FR1 Water Sample Teck Coal GH_FR1_WS_2015-05-04_N 

EV_MC2 Water Sample Teck Coal EV _MC2_WS_2015-05-05_N 

EV_HC1 Water Sample Teck Coal EV _HC1_WS_2015-05-05_N 

CM_MC2 Water Sample Teck Coal CM_MC2_WKLY _WS_20150505_ 

Cell Yield Summary 

Sample Code Count Mean 95°/o LCL 95o/o UCL Min Max Std Err Std Dev CV% 
Lab Control 8 35 33.91 
FR_UFR1 8 121.8 116.8 
GH_ER2 8 102.4 97.65 
FR_FRCP1 4 140.3 126.9 
GH_ERC 4 131 120.3 
GH_FR1 4 125 113.2 
EV_MC2 4 102 93.68 
EV_HC1 4 139.8 118.1 
CM_MC2 4 107.5 93.48 

Cell Yield Detail 

Sample Code Rep 1 Rep 2 Rep3 
Lab Control 35 36 34 
FR_UFR1 130 126 113 

GH_ER2 99 110 102 
FR_FRCP1 139 148 129 
GH_ERC 133 139 129 
GH_FR1 126 134 116 
EV_MC2 106 97 98 
EV_HC1 153 140 145 
CM_MC2 97 117 104 

{1) \u,p Ci'l\\B\:: ~€.\ M\ lfe'J \)ll:')v\o,, t f\1,ch,\g,l\,i1 

fi2_1Af'lll_!V\_O\f-ot)..01r_N" sire [<,'l\k\ 
b,~+-t:'~2 .-IN L ),D\,--os--o~-_l\l"' ,;;~" LiJf\IYo \ 

000-469-187-2 

36.09 33 37 0.4629 1.309 3.74% 
126.7 113 130 2.077 5.874 4.82% 
107.1 95 110 1.999 5.655 5.52°/o 
153.6 129 148 4.191 8.382 5.98% 
141.7 123 139 3.367 6.733 5.14% 
136.8 116 134 3.697 7.394 5.92% 
110.3 97 107 2.614 5.228 5.13% 
161.4 121 153 6.799 13.6 9.73°/o 
121.5 97 117 4.406 8.813 8.2% 

Rep4 Rep 5 Rep 6 Rep 7 Rep 8 

37 35 33 34 36 

114 122 120 125 124 

95 100 109 107 97 

145 

123 

124 

107 

121 . 

112 

CETIS™ v1.8.7.16 Analyst: __ _ 

0/oEffect 

o.0°1o 
-247.9o/o 
-192.5% 
-300.7% 
-274.3% 
-257.1% 
-191.4% 
-299.3% 
-207.1% 



(i) 

CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 21-3514-4976 

Analyzed: 28 May-1512:35 

Batch ID: 03-3947-1127 

Start Date: 07 May-15 13:00 

Ending Date: 10 May-15 13:00 

Duration: 72h 

Sample Code Sample ID 

Lab Control 03-8125-0620 

FR_UFR1 05-6734-9954 

GH_ER2 07-2285-3489 

FR_FRCP1 03-2723-8089 

GH_ERC 11-9592-1363 

GH_FR1 00-6619-3392 

EV_MC2 17-6401-9240 

EV_HC1 21-3261-2174 

CM_MC2 01-2075-6743 

Sample Code Material Type 
Lab Control control 

FR_UFR1 Water Sample 

GH_ER2 Water Sample 

FR_FRCP1 Water Sample 

GH_ERC Water Sample 

GH_FR1 Water Sample 

EV_MC2 Water Sample 

EV_HC1 Water Sample 

CM_MC2 Water Sample 

Data Transform Zeta 

Untransformed NA 

Wilcoxon/Bonferroni Adj Test 

Sample Code vs Sample Code 
Lab Control FR_UFR1 

GH_ER2 

FR_FRCP1 

GH_ERC 

GH_FR1 

EV_MC2 

EV_HC1 

CM_MC2 

Auxiliary Tests 

Attribute Test 

Report Date: 

Test Code: 

28 May-15 12:36 (p 1 of 2) 

15369, 15372, 153 115-4928-0230 

Nautilus Environmental 

Endpoint: Cell Yield CETIS Version: CETISv1 .8.7 

Analysis: Nonparametric-Multiple Comparison Official Results: Yes 

Analyst: Mimi Tran Test Type: Cell Growth 

Protocol: EC/EPS 1/RM/25 Diluent: Deionized Water+ nutrients 

Species: Pseudokirchneriella subcapitata Brine: 

Source: In-House Culture Age: 6d 

Sample Date Receive Date Sample Age Client Name 

07 May-15 07 May-15 13h Teck Coal 

05 May-15 09:20 06 May-15 08:34 52h (8.6 'C) 

05 May-15 06 May-15 08:34 61h (7 'C) 

05 May-15 11 :20 06 May-15 08:34 50h (9.5 'C) 

05 May-15 08:00 06 May-15 08:34 53h (6.4 'C) 

05 May-15 09:20 06 May-15 08:34 52h (7.5 'C) 

05 May-15 07:30 06 May-15 08:34 53h (5.6 'C) 

05 May-15 10:00 06 May-15 08:34 51h (5.5 'C) 

05 May-1514:40 06 May-15 08:34 46h (6 'C) 

Project 

Sample Source Station Location Latitude Longitude 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Goa! 

Teck Coal 

Teck Coal 

Teck Coal 

Alt Hyp Trials 

C <T NA 

Test Stat Critical 

36 NA 

36 NA 

10 NA 

10 NA 

10 NA 

10 NA 
10 NA 
10 NA 

Test Stat 

Seed 

NA 

Ties 

0 

0 

0 

0 

0 

0 

0 

0 

Critical 

Lab Control 

FR_UFR1_M_04052015_N 

GH_ER2_ WS_2015-05-05_N 

FR_FRCP1 _M_04052015_N 

GH_ERC_WS_2015-05-05_N 

GH_FR1_WS_2015-05-04_N 

EV _MC2_WS_2015-05-05_N 

© iobc-0<1\rul::. deiti'\i~J wcJe,r t 
il"-Me"b 

~i..\fi?-1..l.l-~to!>JAliS:.1\l-::.S1le CM\\ 
G,!Li:il.-W~-JP•\'-1>\"-oc1\l~ t1\e 

{fal'\\l¢1 

EV _HC1_WS_2015-05-05_N 

CM_MC2_WKLY _WS_20150505_ 

PMSD Test Result 

31.6o/o 

OF P~Value P·Type Decision(a:S°lo) 

14 0.0006 Exact Significant Effect 

14 0.0006 Exact Significant Effect 
10 0.0162 Exact Significant Effect 

10 0.0162 Exact Significant Effect 

10 0.0162 Exact Significant Effect 

10 0.0162 Exact Significant Effect 
10 0.0162 Exact Significant Effect 
10 0.0162 Exact Significant Effect 

P-Value Decision(a:5%) 
Control Trend Mann-Kendal! Trend 0.5651 Non-significant Trend in Controls 

ANOVA Table 

Source Sum Squares Mean Square OF F Stat P~Value Decision(a:5°/o) 
Between 55660.44 6957.555 8 146.1 <0.0001 Significant Effect 
Error 1857.875 47.63782 39 
Total 57518.31 47 

Distributional Tests 

Attribute Test Test Stat Critical P·Value Decision( a: 1°/o) 
Variances Bartlett Equality of Variance 20.93 20.09 0.0073 Unequal Variances 
Distribution Shapiro-Wilk W Normality 0.9803 0.9345 0.5904 Normal Distribution 

000-469-187-2 CETIS'M v1.8.7.16 Analyst __ _ 



CETIS Analytical Report Report Date: 28 May-15 12:36 (p 2 of 2) 

Test Code: 15369, 15372, 153 j 15-4928-0230 

EC Alga Growth Inhibition Test Nautilus Environmental 

Analysis ID: 21-3514-4976 Endpoint: Cell Yield CETIS Version: CETISv1.8.7 
Analyzed: 28 May-15 12:35 Analysis: Nonparametric-Multiple Comparison Official Results: Yes 

Cell Yield Summary 

Sample Code Count Mean 95°/o LCL 95°/o UCL Median Min Max Std Err CVo/o o/oEffect 
Lab Control 8 35 33.91 36.09 35 33 37 0.4629 3.74o/o 0.0% 
FR_UFR1 8 121.8 116.8 126.7 123 113 130 2.077 4.82°/o -247.9o/o 
GH_ER2 8 102.4 97.65 107.1 101 95 110 1.999 5.52o/o -192.5% 
FR_FRCP1 4 140.3 126.9 153.6 142 129 148 4.191 5.98% -300.7°/o 
GH_ERC 4 131 120.3 141.7 131 123 139 3.367 5.14°/o -274.3% 
GH_FR1 4 125 113.2 136.8 125 116 134 3.697 5.92o/o -257.1°/o 
EV_MC2 4 102 93.68 110.3 102 97 107 2.614 5.13°/o -191.4°/o 
EV_HC1 4 139.8 118.1 161.4 142.5 121 153 6.799 9.73°/o -299.3% 
CM_MC2 4 107.5 93.48 121.5 108 97 117 4.406 s.2°1o -207.1% 

Cell Yield Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 Rep5 Rep 6 Rep 7 Rep 8 
Lab Control 35 36 34 37 35 33 34 36 
FR_UFR1 130 126 113 114 122 120 125 124 
GH_ER2 99 110 102 95 100 109 107 97 
FR_FRCP1 139 148 129 145 
GH_ERC 133 139 129 123 
GH_FR1 126 134 116 124 
EV_MC2 106 97 98 107 
EV_HC1 153 140 145 121 
CM_MC2 97 117 104 112 
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CY 

CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 00-6677 -3300 

Analyzed: 28 May-15 12:40 

Batch ID: 03-3947-1127 

Start Date: 07 May-15 13:00 

Ending Date: 10 May-15 13:00 

Duration: 72h 

Sample Code Sample ID 

FR_UFR1 05-6734-9954 

GH_ER2 07-2285-3489 

FR_FRCP1 03-2723-8089 

GH_ERC 11-9592-1363 

GH_FR1 00-6619-3392 

EV_MC2 17-6401-9240 

EV_HC1 21-3261-2174 

CM_MC2 01-2075-6743 

Sample Code Material Type 

FR_UFR1 Water Sample 

GH_ER2 Water Sample 

FR_FRCP1 Water Samp!e 

GH_ERC Water Sample 

GH_FR1 Water Sample 

EV_MC2 Water Sample 

EV_HC1 Water Sample 

CM_MC2 Water Sample 

Data Transform Zeta 

Untransformed NA 

Dunnett Multiple Comparison Test 

Sample Code VS Sample Code 

FR_UFR1 GH_ER2 

FR_FRCP1 

GH_ERC 

GH_FR1 

EV_MC2 

EV_HC1 

CM_MC2 

Auxiliary Tests 

Attribute Test 

Report Date: 

Test Code: 

28May-1512:40(p1of2) 

15369, 15372, 153 115-4928-0230 

Nautilus Environmental 

Endpoint: Cell Yield CETIS Version: CETISv1.8.7 

Analysis: ParametricwControl 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: lnwHouse Culture Age: 6d 

Sample Date Receive Date Sample Age Client Name 

05 May-15 09:20 06 May-15 08:34 52h (8.6 °C) Teck Coal 

05 May-15 06 May-15 08:34 61 h (7 °C) 

05 May-1511:20 06 May-15 08:34 50h (9.5 °C) 

05 May-15 08:00 06 May-15 08:34 53h (6.4 °C) 

05 May-15 09:20 06 May-15 08:34 52h (7.5 °C) 

05 May-15 07:30 06 May-15 08:34 53h (5.6 °C) 

05 May-1510:00 06 May-15 08:34 51h (5.5 °C) 

05 May-1514:40 06 May-15 08:34 46h (6 °C) 

Sample Source Station Location 

Project 

Latitude Longitude 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

FR_UFR1_M_04052015_N 

GH_ER2_ WS_2015-05-05_N 

FR_FRCP1 _M_04052015_N 

GH_ERC _ WS_2015-05-05_N 

GH_FR1 _ WS_2015-05-04_N 

ID ff.\.\feL Ill- O'tb~' '>-I.I = 
~;t~ (j;"(l~j 

Gill~Q). _>rJ~-}1>1~ -t)-0\_I\).:. 

s.ii-< tV111h>\ 
Teck Coal 

Teck Coa! 

Teck Coal 

Alt Hyp 

C>T 

Test Stat 

5.102 

-3.978 
-1.989 

-0.6988 

4.246 

-3.87 

3.064 

Trials Seed 

NA NA 

Critical MSD 

2.502 9.5 

2.502 11.64 

2.502 11.64 

2.502 11.64 

2.502 11.64 

2.502 11.64 

2.502 11.64 

EV _MC2_WS_2015-05-05_N 

EV _HC1_WS_2015-05-05_N 

CM_MC2_WKLY _WS_20150505_ 

PMSD Test Result 

9.56% 

DF P-Value P-Type Decision(a:S°lo) 

14 <0.0001 CDF Significant Effect 

10 1.0000 CDF Non-Significant Effect 

10 1.0000 CDF Non-Significant Effect 

10 0.9902 CDF Non-Significant Effect 

10 0.0006 CDF Significant Effect 

10 1.0000 CDF Non-Significant Effect 

10 0.0136 CDF Significant Effect 

Test Stat Critical P-Value Decision(a:5%) 
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 DF F Stat 

8199.5 
1845.875 

10045.38 

Test 

1171.357 

57.68359 

Bartlett Equality of Variance 

Shapiro-Wilk W Normality 

7 
32 

39 

Test Stat Critical 

5.303 18.48 

0.9775 0.9236 

20.31 

P-Value 

0.6230 

0.5991 

CETIS'M v1.8.7.16 

Decision(a:5%) 

<0.0001 Significant Effect 

Decision(a:1°/o) 

Equal Variances 

Normal Distribution 

Analyst __ _ 



CETIS Analytical Report Report Date: 28 May-15 12:40 (p 2 of 2) 

Test Code: 15369, 15372, 153 115-4928-0230 

EC Alga Growth Inhibition Test Nautilus Environmental 

Analysis ID: 00-6677-3300 Endpoint: Cell Yield CETIS Version: CETISv1 .8.7 

Analyzed: 28 May-15 12:40 Analysis: Parametric-Control vs Treatments Official Results: Yes 

Cell Yield Summary 

Sample Code Count Mean 95°/o LCL 95°/o UCL Median Min Max Std Err CV0/o o/oEffect 
FR_UFR1 8 121.8 116.8 126.7 123 113 130 2.077 4.82% 0.0% 
GH_ER2 8 102.4 97.65 107.1 101 95 110 1.999 5.52% 15.91% 

FR_FRCP1 4 140.3 126.9 153.6 142 129 148 4.191 5.98°/o -15.2% 

GH_ERC 4 131 120.3 141.7 131 123 139 3.367 5.14% -7.6% 
GH_FR1 4 125 113.2 136.8 125 116 134 3.697 5.92% -2.67% 
EV_MC2 4 102 93.68 110.3 102 97 107 2.614 5.13o/o 16.22% 
EV_HC1 4 139.8 118.1 161.4 142.5 121 153 6.799 9.73% -14.78°/o 
CM_MC2 4 107.5 93.48 121.5 108 97 117 4.406 a.2°1o 11.7% 

Cell Yield Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 Rep 5 Rep6 Rep 7 Rep 8 

FR_UFR1 130 126 113 114 122 120 125 124 
GH_ER2 99 110 102 95 100 109 107 97 
FR_FRCP1 139 148 129 145 

GH_ERC 133 139 129 123 

GH_FR1 126 134 116 124 

EV_MC2 106 97 98 107 

EV_HC1 153 140 145 121 

CM_MC2 97 117 104 112 
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CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 05-7000-0828 

Analyzed: 28 May-15 12:40 

Batch ID: 03-3947-1127 

Start Date: 07 May-1513:00 

Ending Date: 10 May-1513:00 

Duration: 72h 

Sample Code Sample ID 

FR_UFR1 05-6734-9954 

GH_ER2 07-2285-3489 

FR_FRCP1 03-2723-8089 

GH_ERC 11-9592-1363 

GH_FR1 00-6619-3392 

EV_MC2 17-6401-9240 

EV_HC1 21-3261-2174 

CM_MC2 01-2075-6743 

Sample Code Material Type 

FR_UFR1 Water Sample 

GH_ER2 Water Sample 

FR_FRCP1 Water Sample 

GH_ERC Water Sample 

GH_FR1 Water Sample 

EV_MC2 Water Sample 
EV_HC1 Water Sample 

CM_MC2 Water Sample 

Data Transform Zeta 

Untransformed NA 

Dunnett Multiple Comparison Test 

Sample Code vs Sample Code 

FR_UFR1 GH_ER2 

FR_FRCP1 

GH_ERC 

GH_FR1 

EV_MC2 

EV_HC1 

CM_MC2 

Auxiliary Tests 

Attribute Test 

Report Date: 

Test Code: 

28 May-15 12:42 (p 1 of 2) 

15369, 15372, 153 115-4928-0230 

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 

05 May-15 09:20 06 May-15 08:34 52h (8.6 °C) 

05 May-15 06 May-15 08:34 61h (7 °C) 

05 May-1511:20 06 May-15 08:34 50h (9.5 "C) 

05 May-15 08:00 06 May-15 08:34 53h (6.4 °C) 

05 May-15 09:20 06 May-15 08:34 52h (7.5 "C) 

05 May-15 07:30 06 May-15 08:34 53h (5.6 °C) 

05 May-15 10:00 06 May-15 08:34 51h (5.5 °C) 

05 May-15 14:40 06 May-15 08:34 46h (6 °C) 

Brine: 

Age: 6d 

Client Name 

Teck Coal 

Sample Source Station Location 

Project 

Latitude Longitude 

Teck Coal 

Teck Cea! 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

FR_UFR1_M_04052015_N 

GH_ER2_WS_2015-05-05_N 

FR_FRCP1_M_04052015_N 

GH_ERC_WS_2015-05-05_N 

GH_FR 1_ WS_2015-05-04_N 

[) FLIA!'tl- M-IJ~ ll~.?Ol'-. l'J. o. 

~\~€ L.vYl\l;>\ 
(1'\-ti;f!.2--ll'IS.J;,I s--o\-o)_ l\l::. 

s:1h t•"~ 

Alt Hyp Trials Seed 

C<T NA NA 

Test Stat Critical MSD 

-5.102 2.502 9.5 

3.978 2.502 11.64 
1.989 2.502 11.64 

0.6988 2.502 11.64 

-4.246 2.502 11.64 
3.87 2.502 11.64 
-3.064 2.502 11.64 

Test Stat Critical 

EV _MC2_WS_2015-05-05_N 

EV _HC1_WS_2015-05-05_N 

CM_MC2_WKLY _WS_20150505_ 

PMSD Test Result 

9.56% 

DF P-Value P-Type Decision(a:5%) 

14 1.0000 CDF Non-Significant Effect 

10 0.0012 CDF Significant Effect 

10 0.1388 CDF Non-Significant Effect 

10 0.6885 CDF Non-Significant Effect 

10 1.0000 CDF Non-Significant Effect 

10 0.0016 CDF Significant Effect 
10 1.0000 CDF Non-Significant Effect 

P-Value Decision(a:5%) 
Control Trend Mann-Kendall Trend 0.9049 Non-significant Trend in Controls 

ANOVA Table 

Source Sum Squares Mean Square DF F Stat P-Value Decision(a:5°/o) 
Between 8199.5 1171.357 7 20.31 <0.0001 Significant Effect 
Error 1845.875 57.68359 32 
Total 10045.38 39 

Distributional Tests 

Attribute Test Test Stat Critical P-Value Decision(a:1%) 
Variances Bartlett Equality of variance 5.303 18.48 0.6230 Equal Variances 
Distribution Shapiro-Wilk W Normality 0.9775 0.9236 0.5991 Norma! Distribution 

000-469-187-2 CETIS'M v1.8.7.16 Analyst: __ _ 



CETIS Analytical Report Report Date: 28 May-1512:42 (p 2 of 2) 

Test Code: 15369, 15372, 153 I 15-4928-0230 

EC Alga Growth Inhibition Test Nautilus Environmental 

Analysis ID: 05-7000-0828 Endpoint: Cell Yield CETIS Version: CETISv1 .8.7 

Analyzed: 28 May-15 12:40 Analysis: Parametric-Control vs Treatments Official Results: Yes 

Cell Yield Summary 

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

FR_UFR1 8 121.8 116.8 126.7 123 113 130 2.077 4.a2°1o 0.0% 
GH_ER2 8 102.4 97.65 107.1 101 95 110 1.999 5.52% 15.91°/o 
FR_FRCP1 4 140.3 126.9 153.6 142 129 148 4.191 5.98% -15.2°/o 
GH_ERC 4 131 120.3 141.7 131 123 139 3.367 5.14% -7.6°/o 
GH_FR1 4 125 113.2 136.8 125 116 134 3.697 5.92% -2.67°/o 
EV_MC2 4 102 93.68 110.3 102 97 107 2.614 5.13% 16.22°/o 
EV_HC1 4 139.8 118.1 161.4 142.5 121 153 6.799 9.73% -14.78o/o 
CM_MC2 4 107.5 93.48 121.5 108 97 117 4.406 8.2% 11.7°/o 

Cell Yield Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 Rep 5 Rep6 Rep7 Rep 8 

FR_UFR1 130 126 113 114 122 120 125 124 

GH_ER2 99 110 102 95 100 109 107 97 

FR_FRCP1 139 148 129 145 

GH_ERC 133 139 129 123 

GH_FR1 126 134 116 124 
EV_MC2 106 97 98 107 

EV_HC1 153 140 145 121 

CM_MC2 97 117 104 112 
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CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 18-3387-8513 

Analyzed: 28 May-15 12:44 

Batch ID: 03-3947-1127 

Start Date: 07 May-1513:00 

Ending Date: 10 May-1513:00 

Duration: 72h 

Sample Code Sample ID 

FR_UFR1 05-6734-9954 

GH_ER2 07-2285-3489 

FR_FRCP1 03-2723-8089 

GH_ERC 11-9592-1363 

GH_FR1 00-6619-3392 

EV_MC2 17-6401-9240 

EV_HC1 21-3261-2174 

CM_MC2 01-2075-6743 

Sample Code Material Type 

FR_UFR1 Water Sample 

GH_ER2 Water Sample 

FR_FRCP1 Water Sample 

GH_ERC Water Sample 

GH_FR1 Water Sample 

EV_MC2 Water Sample 

EV_HC1 Water Sample 

CM_MC2 Water Sample 

Data Transform Zeta 
Untransformed NA 

Dunnett Multiple Comparison Test 

Sample Code 

GH_ER2 

Auxiliary Tests 

Attribute 

VS Sample Code 

FR_UFR1 

FR_FRCP1 

GH_ERC 

GH_FR1 

EV_MC2 

EV_HC1 

CM_MC2 

Test 

Report Date: 

Test Code: 

28May-1512:45(p1of2) 

15369, 15372, 153 I 15-4928-0230 

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 

05 May-15 09:20 06 May-15 08:34 52h (8.6 'C) 

05 May-15 06 May-15 08:34 61h (7 'C) 

05 May-15 11 :20 06 May-15 08:34 50h (9.5 'C) 

05 May-15 08:00 06 May-15 08:34 53h (6.4 'C) 

05 May-15 09:20 06 May-15 08:34 52h (7.5 'C) 

05 May-15 07:30 06 May-15 08:34 53h (5,6 'C) 

05 May-1510:00 06 May-15 08:34 51h (5.5 'C) 

05 May-1514:40 06 May-15 08:34 46h (6 'C) 

Brine: 
Age: 6d 

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 

Alt Hyp Trials 

C>T NA 

Test Stat Critical 

-5.102 2.502 
-8.143 2.502 
-6.155 2.502 
-4.865 2.502 

0.08063 2.502 
-8.036 2.502 
-1.102 2.502 

Seed 

NA 

MSD 

9.5 

11.64 

11.64 

11.64 

11.64 

11.64 

11.64 

FR_UFR1_M_04052015_N 

GH_ER2_WS_2015-05-05_N 

FR_FRCP1_M_04052015_N 

GH_ERC_WS_2015-05-05_N 

GH_FR1_WS_2015-05-04_N 

EV _MC2_ WS_2015-05-05_N 

([) Fe.IAP.iLl_tJl _ll"!Ci:~i'\..J\;\"' 
s.lte i,1.nhc! 
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EV _HC1_WS_2015-05-05_N 

CM_MC2_WKLY _WS_20150505_ 

PMSD Test Result 

11.4% 

DF P-Value P-Type Decision(a:5°/o) 

14 1.0000 CDF Non-Slgnificant Effect 

10 1.0000 CDF Non-Significant Effect 

10 1.0000 CDF Non-Significant Effect 

10 1.0000 CDF Non-Significant Effect 

10 0.9043 CDF Non-Significant Effect 

10 1.0000 CDF Non-Significant Effect 

10 0.9978 CDF Non-Significant Effect 

Test Stat Critical P-Value Decision(a:S°lo) 

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 

8199.5 

1845.875 

10045.38 

Test 

1171.357 

57.68359 

Bartlett Equality of Variance 

Shapiro-Wilk W Normality 

Test Stat 

5.303 

0.9775 

OF 
7 
32 

39 

Critical 

18.48 

0.9236 

F Stat 

20.31 

P-Value 

0.6230 

0.5991 

CETIS'" v1.8.7.16 

P-Value Decision(a:5%) 

<0.0001 Significant Effect 

Decision{a:1%} 

Equal Variances 

Norma! Distribution 

Analyst:. __ _ 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 18-3387-8513 Endpoint: Cell Yield 
Analyzed: 28 May-15 12:44 Analysis: Parametric-Control vs Treatments 

Cell Yield Summary 

Sample Code Count Mean 95o/o LCL 95% UCL Median 

FR_UFR1 8 121.8 116.8 126.7 123 
GH_ER2 8 102.4 97.65 107.1 101 
FR_FRCP1 4 140.3 126.9 153.6 142 
GH_ERC 4 131 120.3 141.7 131 
GH_FR1 4 125 113.2 136.8 125 
EV_MC2 4 102 93.68 110.3 102 
EV_HC1 4 139.8 118.1 161.4 142.5 
CM_MC2 4 107.5 93.48 121.5 108 

Cell Yield Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 Rep 5 

FR_UFR1 130 126 113 114 122 
GH_ER2 99 110 102 95 100 
FR_FRCP1 139 148 129 145 
GH_ERC 133 139 129 123 
GH_FR1 126 134 116 124 
EV_MC2 106 97 98 107 
EV_HC1 153 140 145 121 

CM_MC2 97 117 104 112 

Graphics 

" 

El 
8 

• • • ................................ ····-· ··---- --- --- ----- ........................... ..,Ji<l~Oii""" . . 
' ~ 

000-469-187-2 

~' 

" 

~' -l.S 

CETIS'M v1.8.7.16 

Report Date: 

Test Code: 

CETIS Version: 
Official Results: 

Min Max 

113 130 

95 110 

129 148 

123 139 
116 134 

97 107 

121 153 

97 117 

Rep 6 Rep7 

120 125 

109 107 

•• 
• 

28 May-15 12:45 (p 2 of 2) 

15369, 15372, 153 115-4928-0230 

Nautilus Environmental 

CET1Sv1.8.7 

Yes 

Std Err 

2.077 

1.999 
4.191 
3.367 

3.697 
2.614 

6.799 
4.406 

Rep 8 

124 

97 

• 

CVo/o 

4.82% 
5.52% 
5.98% 

5.14% 

5.92% 
5.13% 

9.73% 

8.2% 

• • • 

Analyst:. __ _ 

%Effect 

0.0% 
15.91°/o 
-15.2°/o 
-7.6%i 
-2.67o/o 
16.22o/o 
-14.78% 
11.7°/o 

• 
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CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 01-0298-5703 

Analyzed: 28 May-1512:44 

Batch ID: 03-3947-1127 

Start Date: 07 May-1513:00 

Ending Date: 10 May-15 13:00 

Duration: 72h 

Sample Code Sample ID 
FR_UFR1 05-6734-9954 

GH_ER2 07-2285-3489 

FR_FRCP1 03-2723-8089 

GH_ERC 11-9592-1363 

GH_FR1 00-6619-3392 

EV_MC2 17-6401-9240 

EV_HC1 21-3261-2174 

CM_MC2 01-2075-6743 

Sample Code Material Type 

FR_UFR1 Water Sample 

GH_ER2 Water Sample 
FR_FRCP1 Water Sample 

GH_ERC Water Sample 
GH_FR1 Water Sample 
EV_MC2 Water Sample 
EV_HC1 Water Sample 

CM_MC2 Water Sample 

Data Transform Zeta 

Untransformed NA 

Dunnett Multiple Comparison Test 

Sample Code 

GH_ER2 

Auxiliary Tests 

Attribute 

VS Sample Code 

FR_UFR1 

FR_FRCP1 

GH_ERC 

GH_FR1 

EV_MC2 

EV_HC1 

CM_MC2 

Test 

Report Date: 

Test Code: 

28 May-15 12:45 (p 1 of 2) 

15369, 15372, 153 115-4928-0230 

Nautilus Environmental 

Endpoint: Cell Yield CETIS Version: CETISv1.8.7 

Analysis: Parametric-Control vs Treatments Official Results: Yes 

Analyst: Mimi Tran Test Type: Cell Growlh 

Protocol: EC/EPS 1/RM/25 Diluent: Deionized Water+ nutrients 

Species: Pseudokirchneriella subcapltata Brine: 

Source: In-House Culture Age: 6d 

Sample Date Receive Date Sample Age Client Name 
05 May-15 09:20 06 May-15 08:34 52h (8.6 'C) Teck Coal 

05 May-15 06 May-15 08:34 61h (7 'C) 

05 May-15 11 :20 06 May-15 08:34 50h (9.5 'C) 

05 May-15 08:00 06 May-15 08:34 53h (6.4 'C) 

05 May-15 09:20 06 May-15 08:34 52h (7.5 'C) 

05 May-15 07:30 06 May-15 08:34 53h (5.6 'C) 

05 May-1510:00 06 May-15 08:34 51h (5.5 'C) 

05 May-15 14:40 06 May-15 08:34 46h (6 'C) 

Project 

Sample Source Station Location Latitude Longitude 

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 
5.102 2.502 

8.143 2.502 

6.155 2.502 

4.865 2.502 
-0.08063 2.502 

8.036 2.502 

1.102 2.502 

Test Stat 

Seed 
NA 

FR_UFR1_M_04052015_N 

GH_ER2_ WS_ 2015-05-05_N 

FR_FRCP1_M_04052015_N 

GH_ERC_WS_2015-05-05_N 

GH_FR1_WS_2015-05-04_N 

EV _MC2_WS_2015-05-05_N 

© r'>"-1AJlaLfv1_ C<l-C\-)4>i\'_N: 

~\~{ coo ""'i 
till-~~l-VILp.,,\ . .;:;)-•~-rJ: 
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EV _HC1_WS_2015-05-05__N 

CM_MC2_WKLY _WS_20150505_ 

PMSD Test Result 
11.4°/o 

MSD OF P-Value P-Type Decision(a:5°/o) 
9.5 14 <0.0001 CDF Significant Effect 
11.64 10 <0.0001 CDF Significant Effect 
11.64 10 <0.0001 CDF Significant Effect 
11.64 10 0.0001 CDF Significant Effect 
11.64 10 0.9358 CDF Non-Significant Effect 
11.64 10 <0.0001 CDF Significant Effect 
11.64 10 0.4904 CDF Non-Significant Effect 

Critical P-Value Decision(a:5°/o) 
Contra! 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 DF F Stat 

8199.5 

1845.875 

10045.38 

Test 

1171.357 

57.68359 

Bartlett Equality of Variance 
Shapiro-Wilk W Normality 

7 

32 

39 

Test Stat Critical 
5.303 18.48 

0.9775 0.9236 

20.31 

P~Value 

0.6230 

0.5991 

CETIS'M v1.8.7.16 

P-Value Decision(a:So/o) 
<0.0001 Significant Effect 

Decision(a:1%) 
Equal Variances 
Normal Distribution 

Analyst: __ _ 



CETIS Analytical Report Report Date: 28 May-15 12:45 (p 2 of 2) 

Test Code: 15369, 15372, 153 I 15-4928-0230 

EC Alga Growth Inhibition Test Nautilus Environmental 

Analysis ID: 01-0298-5703 Endpoint: Cell Yield CETIS Version: CETISv1.8.7 

Analyzed: 28 May-15 12:44 Analysis: Parametric-Control vs Treatments Official Results: Yes 

Cell Yield Summary 

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

FR_UFR1 8 121.8 116.8 126.7 123 113 130 2.077 4.82o/o 0.0% 

GH_ER2 8 102.4 97.65 107.1 101 95 110 1.999 5.52% 15.91°/o 
FR_FRCP1 4 140.3 126.9 153.6 142 129 148 4.191 5.98% -15.2°/o 

GH_ERC 4 131 120.3 141.7 131 123 139 3.367 5.14% -7.6% 

GH_FR1 4 125 113.2 136.8 125 116 134 3.697 5.92% -2.67°/o 
EV_MC2 4 102 93.68 110.3 102 97 107 2.614 5.13o/o 16.22% 

EV_HC1 4 139.8 118.1 161.4 142.5 121 153 6.799 9.73°/o -14.78% 

CM_MC2 4 107.5 93.48 121.5 108 97 117 4.406 a.2°1o 11.7°/o 

Cell Yield Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 Reps Rep 6 Rep 7 Rep8 

FR_UFR1 130 126 113 114 122 120 125 124 

GH_ER2 99 110 102 95 100 109 107 97 

FR_FRCP1 139 148 129 145 

GH_ERC 133 139 129 123 

GH_FR1 126 134 116 124 

EV_MC2 106 97 98 107 

EV_HC1 153 140 145 121 

CM_MC2 97 117 104 112 
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APPENDIX C – Hyalella azteca Toxicity Test Data 



Hyalella azteca 28-d Toxicity Test Summary Sheet 

Client: Teck Start Date: 06-May-15 
Work Order No.: 15373, 15379, 15382 Set up by: c:.J.;..W;.:../'--'K'--LP ____ _ 

Sample Information: 

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

Various - See below 
May 5, 12, 19, 26, 2015 
May 6, 13, 20, 27, 2015 
2-6x 20L per refresh 

Test Organism Information: 

Species: Hyalella azteca 
Supplier: Aquatic Research Organisms, NH 
Date received: 06-May-15 
Age or size (Day 0): _;:8_-d:;_;a""-yc:.s ________ _ 

NaCl Reference Toxicant Results: 

Reference Toxicant ID: HA95 
Stock Solution ID: n/a 
Date Initiated: 06-May-15 

96-h LC50 (95% CL): 5.7 (4.4 - 7.3) f>I L IJc.iC.Q_ ,A 
. tJo.lX--' 

~\I,. 0 . 
96-h LC50 Reference Toxicant Mean and Range: 5.1 (4.2 - 6.1) CV (Yo}. 10 

Test Results: 

Sample ID Survival ±SD (%) Average Dry Wt. ±SD (mg) 

Control 96.0 ± 5.5 1.06 ± 0.11 
FR UFR1 100 ± 0.0 0.97 ± ~o.ti'.f 

FR_FRCP1 96.0 ± 5.5 0.76 ± 0.11·· 1 

GH_FR1 ± 
. 

96.0 5.5 0.83 ± 0.26 
CM MC2 96.0 ± 5.5 0.92 ± 0.09 

• Samples that are significantly different from Control. 
1 Samples that are significantly different from site control FR_UFR1. 

. 

Reviewed by: Date reviewedJ~e.-1 r,r-
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)l•V: 

Client: 
Work Order#: 

Sample ID 

Control 

flt-Vt'~\ 
f!Z- f RC. I' I 
t.:.JJ-f-Ri 
(fll_ f'/1(2 
Technician Initials 

Sample ID 

Control 
i'\<-UfR L 
FR. i'RCPL ~3 
Gtt-FRL 
ctk lv\C'.2. '::ii it 
Technician Initials 

Sample ID 

Control 
fR - Uf'll. l 
fR - i'RCPi 
G\1 -fRl 
CM. MC;). 

Technician Initials 

Sample ID 

Control 
fR UH<t 
f R . f1l.C\'t 
G\1 - fRl 
CM_ MC::t 
Technician Initials 

Comments: 

Reviewed by: 

Chronic H. azteca Sediment Toxicity Test Data Sheet 
'C:;J '-' 

0 1 
22.() J3.c. 
:!'.2.0 .23 c 
:o.o ?,lY; 

:n.o ~J·C 
l'.LO 2.\.D 
::J\i\'i 'R 

0 1 
'Yft 3'i<; 
3'.l.9 334-
Sit"\~ i6S"\ 
'\'.lC\ bK'l 
"""'Jl'J <';(,<; 
J\N "'-

0 1 
i.i.\ fu·?l 
't' 1- G ·I<: 
't ·"! ~-0 
't. "! (,:~ 

't°' 1 6· 0f 
Jv\l i<L 

0 1 

"l · " 
;;i . Lf. 

1·~ '.l- -8 
'1 ·C\ }-i\ 
"!·9 -" 
i·o ·O 
0110 R...-

Freshwater SeElii'i'lent Water Quality 

2 3 4 
:n:s )..~"' 'L-l .<> 

22.s ?.-1P '-J .() 
22.s )..7,0 't.l-o 
2.2-S rl~ ""~ ..0 
22,s -i,<o 1/1~..o 

:iw It-. ll...:S'-

2 3 4 
4-0\ '.Vii' 1~1. 

34-'* 1<t-'l' :i,".i (;< 

6:\'& (,)'1 ..:v 
=n. "l. '·rf'J~ '14 ,. 
SO..(o ~J"i <:;'I'\ 

:J•'1 ~ 'l:..i1 '-

2 3 4 
$·'1 6"> ,,5 
t;.<;; (;,'f , . .., 
s-C\ " 'f ., .! 
<;.? \0,, ;,J 
b,o w b-0 
:Jw "" C-".1\ 

2 3 4 
"1-1 Ch:} ~A 

"!·\.\- .. J' -.,., -:y 
:i.::i 1'.'l 4.. °1 
'I"~ .'.)A +·· 
:i. "\ ,:} >! v 
.:JIN - it/" 

5 
lel~,O 

;j\C 
l::i?>,O 
l:no 
·1:;0 
lie 

5 
IA<,~!; 

'3'1"> 
::."'" 
"l-(;3 

"''lS 
K"-

Start Date: MO':J b' QOi<;; 
Termination Date: :Ju~ ,s, POl'> 

Test Organism: H. azteca 
~~~~~~~~~~~~~ 

Temperature (°C) 

Day 
6 7 8 9 10 11 12 13 14 

ir.o 'l?,,O /"Ai,,'i l';,i'\,0 1.N,.o ,,,,.:::; JA,,,;. 1 .. 5 . .M,() 

'''-0 "'3,0 ~?J.i;) nu,o .. ,.,.o Vf,o ,.j ... ,o J."?>,5 0.'i.O 
:J"?>/\ n3,o "!>,') CJL\J'\ "NP ~ .. o (l}f: 0 'Jb.5 d\.\0 
;;!be n.o ;n.s ~li.O •14"/) ?d.0 't"'·'"' ;).'..'!> ;;/'-\{) 

i'l'iO 7,.0 'J"?>,S '.l~ () •w,,.o 1_:'(/'J "b{,O 'd3.? '2't10 
..:.::. I<"> l(<, KS lh. Ah A K~, KS 

Conductivity (µS) 

Dav 
6 7 8 9 10 11 12 13 14 

1.1.'ll"'> '39R ""-GI.I "><\'.'.). '3'i~ I t.t.::>'t ""'" 40,"J "'a 
1.i;,u <toq 3.5'-i 'Z'lH "302. 'H1- 'l')O "3'1-;;\ 88 
"i~LJ +:26 l2h "'t'.:il e 'il- '.!-]" '1-'Hf +'>'> 161 
'+l>q '<'1;/. ;.LLO '""' ') f;f'> ·:nb ''TI"" ·1:.~ ~-'i55 

<',yq '"'"'I" li:,1S /'... b ~b'1 (,;Oi \, '!-" (;~1., "'53. 
\(") \('\ "" 'i; A A- "" \!\"> Ks 

Dissolved oxygen (mg/L) 

Day 

5 6 7 8 9 10 11 12 13 14 
k,1 ! <;;. " C.,C\ i:,;.1'1 l." G.c 'S:i (,,') (,~ (;:,,"? b.1 

".i 5;. (O,Q " . t;'< ".)',! 
/. " £,,,y ~ " (,"' . • !G.t 

"' i 
5 ... ; 5.1- ~ ~ •• ,., (.,) <.3 -,;:J h.ij. 

lh,l 15.S r...o ;,, l I «-.o i./.-) (,,,'( c; .'4 b-h 
'S,'\ S-1> 5::i, t.>-<'fbC ,i.1;~ I.. I !, 'I. t,,-4 "'" f.,,.b 
ii<: XS liS I;(<;.. i'I''> I,),. fl- !:"- ;('":, K3 

' 

pH 

Day 

5 6 7 -8, 9 10 11 12 13 14 
"f..? 1-c.i., I "'!-.3 ... " ; 1.1 f(, "t', '1 ,,.,, 

~~·~ ':/-.~ 
r+,i- ~~ ,{, -:t-. r-"1-,b I"'-:~ '.}) ~ 'l.1- '/-,~ 
~(1 >-. .'l "f", +.Cl :i- ') f.o l-A>o ~~o i-,q 
R.1 •, "I '!-. ' ~.o f.O A"' ,y.,.o 8,.V 1-:i.q ' 
!Cl ~. '") .5 '"+. l-,q 11''1 ~ ,ftp ob "f, £) 
I(( ~) KS j,( "') 

""" 
"'- A A· )<(<_ ffi 

Date Reviewed: _ _,6,__,_7_,,,_vwc_,_L_'f,,_/_I_..\ ___ _ 

Nautilus Environmental 



Client: 
Work Order#: 

Sample ID 

Control ll.t 

Technician Initials 

Sample ID 

Control 
~ 

1=0 \.)If \1. \ 
fl'..->l'-l-9\ 
\'fr\- I'<<' 

( \"\- \Jlld-
Technician Initials 

Sample ID 

Control 
FR \JI'\!. I 

l'R- f'\1..(f'\ 

(;. \-\- I'"-\ 
C."'\ -iV\Ld, 

Technician Initials 

Sample ID 

Conirol 
1"12.- VI'>?.\ 
r\1.- l'Rc?1 

b\-1- y\Z\ 
(.M- l"\Ca_ 

Technician Initials 

Comments: 

Reviewed by: 

Chronic H. azteca SedimcHt Toxicity Test Data Sheet ..,, 

15 16 
l.\D"':, .,, '\ q 
:.1'1 "'°" 64'0 (; ?,2 
,,,c; 

~= 
'56? 550 
~ \<(<.. 

15 16 
".>."\ s.;, 
Q,.• 5,:, 
lb.'l ~.';). 

\;,'?:> i;.~ 
1::..u G.o 

lie ;<<_, 

15 1" 
T.I :+.O 
-:+.5 .... 5 
'.:j:_q "f, :::i 
-=i-.s "Ul 
'1--iS h-.::z. 

\l.."> l',< . 

Freshwater gut'.Jii I 1em Water Quality 

Start Date: MO\l G, 2.0\S 
Termination Date: -'J1"'"'"'V\"'&'":?'-".-'-w""1_,( _______ _ 

Test Organism: -"H"-. .:::az:.:.te:..cc;.=a _________ _ 

Temperature (°C) 

Conductivity (µS) 
I• ( 

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

'.3 7 il' '(o-f Yt'l 400 '"I 3'1'• 400 'f:> .¥ "'•L- u.s "?>98 ~"i~ 

l.-'1 ~ 'llf.> ?,'.!)" 331\ 3'1r 3i" 3a'f '.li-9 33° ~'>S .~">11 '.),:;/0 
L ,_,,.. {:;S'l e.sr. lob l G..f-~, S6' '5fD ~;:j- "<'IS :,~ 5'5'i SS~ ... ,., (,<'jC :1?, j :+11 1-:z.1s (,\?;. ~I) L ,e \,1.0 C.to b\O kl(! 

"''-i'f 'S50 S'i-" S'fo ?~ r::lU:-"ii LJ• "'f 'f """' ~ 43'.:f 'f{O 

·"" I'- '7Z: l'i"> v.c.. ::JIN If. A . it< "' K'> , 

Dissolved oxygen (mg/L) 

Day 
17 18 19 20 J~ 1 

17. O ::-, K ";,. b I i::-:-:i 
22 23 24 25 26 27 28 
S·~ '-',C. <;,q $"'.b 'LS C:,.~ LI q 

pH 

Day 

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

~ I">-~ 'T,:::J 1-;z.,o l"'l.o 1;,.<;; If- A G.9 :tP "·'I 6.fii c; • ,I. 
;i. \:, 1-...'t 1'1 LJ 1~.4 I+."- ,..o "'!-. 3 . -::i:-1 ")., .; 'i-'S ".j,;J "Cf.I 
/l't' :r~ 1-."l 1·'6 I '"-t. -:I. 't-3 '1, 5 ~/-. I ,.,..:;- •.4 I':!-. '-I l~,'.J 

'"") .e; ,,.., "!i .-:+ -<+:+. :;i, 1-- l·S =/.5 ;'.}~ ";:i:'> 1-. .:, l'.:1,5 +.4 
)''I ';!-"i I "'1, C>. 'l.,i. '7.-:+ i :-ij '+,'; :tv> 7-:1> "':1.,4 ,., '-I +.~ 

,... ,..._ 1(£., y;.c., "'"' :Ji.'\l i<S ~ />- 1<'~ !-'£ KS 
~- ' 

Date Reviewed: ( ... l "vt.@..-Z j/ I ( 
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Client: 

Work Order No: 

Sample ID: 

R.Ut'!'-\ 

ff.Cf'\2-Gfl 

GtH • f'. \"-\ 

Comments: 

Reviewed by: 

H. azteca Sediment Toxicity Test Data Sheet 
Freshwater Sediment 28-d Survival and Weight 

Teck Start Date: M4'( (,, I [ 5 
Termination Date: JY.ne, 3(/ r 

Test Organism: Hyalella azteca 
1S')t), IS?14. tt;3b-1-
'Sfp, bdo"'-1 

B "I \Y 0 I 9SL1-5 crio . Sb c1 
3 c q i) I qgq,'?,B \COO· 39 '1 
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T 16 A 10 () v \l-Jl- Ice:+. 4'1 IOl'f · H lo 
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19 D l oC0 Q 0 loCP. S'I IOI"! · '10 I ID 
20 E to© u t> ,) <\'3o. 4"i qqo.oo I ID 
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j~ Date Reviewed: L""vt.e- 2'1 Ir."~ 
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Nautilus Environmental 



Client: 

Work Order No: 

Sample ID: 

Comments: 

Reviewed by: 

H. azteca Sediment Toxicity Test Data Sheet 
Freshwater Sediment 28-d Survival and Weight 

Teck 

lSr:t~. l')'3f'l.t>3x")...-
Start Date: Mtb/ Go f I S 

Termination Date: _Ai ....... u._."'"'9"-'$"-/-'(""!',,,_ ________ _ 
~-e~ \?eJow Test Organism: Hya/ella azteca 

io. '\';) 
B 0 0 I C-\S!O. c:,'i C\C\9·3b lo 

23 c 0 'i:t'\.::.~ '1'l3 .1-=f. 10 
24 D I C\'OV:i e, "IC!O. ':/-2. '1 
25 E \I 0 0 'C\C03.oe, 9Cl(. 93 

A -
B 
-c -
D 
E -A -
B -c -
D 
E -A -
B -c -
D 
E 

(i). '-/OJ~ vre:e~ 

-

j(yu_ Date Reviewed: ,, 1 I<."' e_ 'l !.r/ (..J 
'J 

Nautilus Environmental 



CETIS Summary Report 

Hyalella 28-d Survival and Growth Sediment Test 

Report Date: 

Test Code: 

09 Jun-15 09:47 (p 1 of 1) 

15373, 15379, 153 I 05-0788-6776 

Nautilus Environmental 

Batch ID: 16-6000-6699 Test Type: Survival-Growth Analyst: Karen Lee 

Start Date: 06 May-15 

Ending Date: 03 Jun-15 

Duration: 28d Oh 

Sample Code Sample ID 

Control 09-0012-4342 

FR_UFR1 05-6734-9954 

FR_FRCP1 03-2723-8089 

GH_FR1 00-6619-3392 

CM_MC2 01-2075-6743 

Protocol: EPA/600/R-991064 (2000) 

Species: Hyalella azteca 

Source: Aquatic Research Organisms, NH 

Sample Date Receive Date Sample Age 

06 May-15 06 May-15 NA 

05 May-15 09:20 06 May-15 08:34 15h (8.6 °C) 

05 May-1511:20 06 May-15 08:34 13h (9.5 °C) 

05 May-15 09:20 06 May-15 08:34 15h (7.5 °C) 

05 May-15 14:40 06 May-15 08:34 9h (6 °C) 

Diluent: Mod-Hard Synthetic Water 

Brine: 

Age: 8-d 

Client Name Project 

Teck Coal 

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 

Survival Rate Summary 

Sample Code Count 

Control 5 
FR_UFR1 5 
FR_FRCP1 5 

GH_FR1 5 
CM_MC2 5 

Survival Rate Detail 

Sample Code Rep 1 

Control 

FR_UFR1 

FR_FRCP1 0.9 

GH_FR1 1 

CM_MC2 0.9 

Survival Rate Binomials 

Sample Code Rep 1 

Control 11111 

FR_UFR1 10110 

FR_FRCP1 9110 

GH_FR1 10110 

CM_MC2 9110 

000-469-187-1 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Mean 

0.96 

1 

0.96 

0.96 

0.96 

Rep 2 

0.9 

0.9 

Rep2 

9110 

10110 

10110 

9110 

10110 

95°!a LCL 95°!o UCL 
0.892 1 

0.892 

0.892 

0.892 

Rep 3 Rep4 

0.9 1 

1 

0.9 

0.9 1 

0.9 

Rep3 Rep4 

9110 10110 

10110 11111 

10110 9110 

9110 10110 

10110 9110 

Control 

FR_UFR1_M_04052015_N 

FR_FRCP1_M_04052015_N 

GH_FR1_WS_2015-05-04_N 

CM_MC2_WKLY _WS_20150505_ 

Min Max Std Err 

0.9 0.02449 

1 0 

0.9 0.02449 

0.9 0.02449 

0.9 0.02449 

Rep 5 

1 

Reps 

10110 

10110 

10110 

10110 

11111 

Std Dev CV0/o 
0.05477 5.71% 
0 0.0'% 
0.05477 5.71°/o 
0.05477 5.71°/o 
0.05477 5.71o/o 

CETIS'" v1.8.7.16 Analyst: __ _ 

o/oEffect 

O.O°Ai 
-4.17% 
0.0% 
o.0°1o 
0.0% 



CETIS Analytical Report Report Date: 

Test Code: 

08 Jun-15 12:18 (p 1 of 2) 

15373, 15379, 153 I 05-0788-6776 

Hyalella 28-d Survival and Growth Sediment Test Nautilus Environmental 

Analysis ID: 14-5231-5867 

Analyzed: 08 Jun-1512:18 

Batch ID: 16-6000-6699 

Start Date: 06 May-15 

Ending Date: 03 Jun-15 

Duration: 28d Oh 

Sample Code Sample ID 

Control 09-0012-4342 

FR_UFR1 05-6734-9954 

FR_FRCP1 03-2723-8089 

GH_FR1 00-6619-3392 

CM_MC2 01-2075-6743 

Endpoint: Survival Rate 
Analysis: Nonparametric-Two Sample 

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 

06 May-15 06 May-15 NA 

05 May-15 09:20 06 May-15 08:34 15h (8.6 °C) 

05 May-1511:20 06 May-15 08:34 13h (9.5 °C) 

05 May-15 09:20 06 May-15 08:34 15h (7.5 °C) 

05 May-1514:40 06 May-15 08:34 9h (6 'C) 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

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 

Control Water Sample 

FR_UFR1 Water Sample 

FR_FRCP1 Water Sample 

GH_FR1 Water Sample 

CM_MC2 Water Sample 

Data Transfonn Zeta 
Angular (Corrected) NA 

Kolmogorov-Smirnov Two-Sample Test 

Sample Code vs Sample Code 

Control FR_UFR1 

FR_FRCP1 

GH_FR1 

CM_MC2 

Test Acceptability Criteria 

Attribute Test Stat TAC Limits 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Alt Hyp Trials 

C >T NA 

Test Stat Critical 

0 NA 

0 NA 

0 NA 

0 NA 

Seed 

NA 

MSD OF 

8 

8 
8 

8 

Overlap Decision 

Control 

FR_ UFR 1_M_04052015 _N 

FR_FRCP1_M_04052015_N 

GH_FR1_WS_2015-05-04_N 

CM_MC2_WKLY _WS_20150505_ 

Test Result 

P-Value P-Type Decision(a:5°/o) 

0.5000 CDF Non-Significant Effect 

0.5000 CDF Non-Significant Effect 

0.5000 CDF Non-Significant Effect 

0.5000 CDF Non-Significant Effect 

Control Resp 0.96 0.8 - NL Yes Passes Acceptability Criteria 

ANOVA Table 

Source Sum Squares Mean Square 
0.01739968 0.00434992 Between 

Error -------- -~-o_.1_2~9~55~9~9 ____ ~0.~0~06477994 
Total 0. 1469596 

Distributional Tests 

Attribute Test Test Stat 

Variances Bartlett Equality of Variance 19.92 
Distribution Shapiro-Wilk W Normality 0.7499 

Survival Rate Summary 

Sample Code Count Mean 95% LCL 

Control 5 0.96 0.892 
FR_UFR1 5 1 
FR_FRCP1 5 0.96 0.892 
GH_FR1 5 0.96 0.892 
CM_MC2 5 0.96 0.892 

OF 

4 
20 

24 

Critical 
13.28 

0.8877 

95°/o UCL 

F Stat 

0.6715 

P-Value 

0.0005 
<0.0001 

Median 

P-Value Decision{a:5%) 

0.6194 Non-Significant Effect 

Decision{a:1o/u) 

Unequal Variances 
Non-normal Distribution 

Min Max Std Err 

0.9 0.02449 

0 
0.9 0.02449 

0.9 0.02449 
0.9 0.02449 

CV% 

5.71% 

0.0% 

5.71%i 

5.71% 
5.710/o 

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

o/oEffect 

0.0% 
~4.17o/o 

o.0°1o 
0.0% 
0.0°/o 



CETIS Analytical Report Report Date: 08 Jun-15 12:18 (p 2 of 2) 

Test Code: 15373,15379,153 I 05-0788-6776 

Hyalella 28-d Survival and Growth Sediment Test Nautilus Environmental 

Analysis ID: 14-5231-5867 Endpoint: Survival Rate CETIS Version: CET!Sv1 .8.7 

Analyzed: 08 Jun-15 12:18 Analysis: NonparametricwTwo Sample Official Results: Yes 

Angular (Corrected) Transformed Summary 

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

Control 5 1.348 1.236 1.461 1.412 1.249 1.419 0.04055 6.73% o.0°1o 
FR_UFR1 5 1.414 1.409 1.418 1.412 1.412 1.419 0.001494 0.24% w4,84%) 

FR_FRCP1 5 1.347 1.236 1.458 1.412 1.249 1.412 0.03992 6.63°/o 0.11°/c 
GH_FR1 5 1.347 1.236 1.458 1.412 1.249 1.412 0.03992 6.63°/o 0.11%1 
CM_MC2 5 1.348 1.236 1.461 1.412 1.249 1.419 0.04055 6.73°/o O.Oo/o 

Survival Rate Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 Reps 

Control 1 0.9 0.9 1 1 

FR_UFR1 1 1 

FR_FRCP1 0.9 0.9 

GH_FR1 0.9 0.9 

CM_MC2 0.9 1 0.9 

Angular (Corrected) Transformed Detail 

Sample Code Rep 1 Rep 2 Rep3 Rep 4 Reps 

Control 1.419 1.249 1.249 1.412 1.412 

FR_UFR1 1.412 1.412 1.412 1.419 1.412 

FR_FRCP1 1.249 1.412 1.412 1.249 1.412 

GH_FR1 1.412 1.249 1.249 1.412 1.412 

CM_MC2 1.249 1.412 1.412 1.249 1.419 

Survival Rate Binomials 

Sample Code Rep 1 Rep2 Rep3 Rep4 Reps 

Control 11/11 9/10 9/10 10110 10110 

FR_UFR1 10110 10/10 10110 11111 10110 

FR_FRCP1 9110 10/10 10110 9/10 10110 

GH_FR1 10110 9110 9110 10110 10110 

CM_MC2 9/10 10/10 10/10 9/10 11111 
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CETIS Analytical Report Report Date: 

Test Code: 

09 Jun-15 09:16 (p 1 of 2) 

15373, 15379, 153 I 05-0788-6776 

Hyalella 28-d Survival and Growth Sediment Test Nautilus Environmental 

Analysis ID: 19-6626-5677 Endpoint: Survival Rate CETIS Version: CETISv1.8.7 

Analyzed: 09 Jun-15 9:16 Analysis: Nonparametric-Two Sample Official Results: Yes 

Batch ID: 16-6000-6699 Analyst: Karen Lee 

Start Date: 06 May-15 

Test Type: Suivival-Growth 

Protocol: EPN600/R-99/064 (2000) Diluent: Mod-Hard Synthetic Water 

Ending Date: 03 Jun-15 Species: Hya!ella azteca Brine: 
Duration: 28d Oh Source: Aquatic Research Organisms, NH Age: 8-d 

Sample Code Sample ID 

FR_UFR1 05-6734-9954 

FR_FRCP1 03-2723-8089 

GH_FR1 00-6619-3392 

CM_MC2 01-2075-6743 

Sample Code Material Type 
FR_UFR1 Water Sample 
FR_FRCP1 Water Sample 

GH_FR1 Water Sample 

CM_MC2 Water Sample 

Data Transform Zeta 

Angular (Corrected) NA 

Kolmogorov-Smirnov Two-Sample Test 

Sample Code VS Sample Code 

FR_UFR1 FR_FRCP1 

GH_FR1 

CM_MC2 

ANOVA Table 

Source Sum Squares 

Between 0.01643219 
Error 0.09667332 
Total 0.1131055 

Distributional Tests 

Attribute Test 

Sample Date Receive Date Sample Age Client Name 
05 May-15 09:20 06 May-15 08:34 15h (8.6 'C) Teck Coal 

05 May-1511:20 06 May-15 08:34 13h (9.5 'C) 

05 May-15 09:20 06 May-15 08:34 15h (7.5 'C) 

05 May-1514:40 06 May-15 08:34 9h (6 'C) 

Sample Source 

Teck Coal 
Teck Coal 

Teck Coal 
Teck Coal 

Alt Hyp Trials 

C>T NA 

Test Stat Critical 

0.4 NA 

0.4 NA 

0.4 NA 

Mean Square 

0.005477395 

0.006042083 

Seed 

NA 

MSD OF 

8 

8 

8 

DF 

3 

16 -------
19 

Test Stat Critical 

Station Location Latitude 

FR_ UFR 1_M_ 04052015_N 

FR_FRCP1_M_04052015_N 

GH_FR1_WS_2015-05-04_N 

CM_MC2_WKLY _WS_20150505_ 

Test Result 

P-Value P-Type Decision(a:So/o) 

0.4365 CDF Non-Significant Effect 
0.4365 CDF Non-Significant Effect 
0.4365 CDF Non-Significant Effect 

F Stat P-Value Decision(a:5%) 

0.9065 0.4597 Non-Significant Effect 

P-Value Decision(a:1%) 
Variances Bartlett Equahty of Variance 19.7 11.34 0.0002 Unequal Variances 
Distribution Shapiro-Wilk W Normality 0.7694 0.866 0.0003 Non-normal Distribution 

Survival Rate Summary 

Sample Code Count Mean 95% LCL 95% UCL Median Min Max Std Err 

FR_UFR1 5 1 1 0 
FR_FRCP1 5 0.96 0.892 0.9 0.02449 
GH_FR1 5 0.96 0.892 0.9 0.02449 
CM_MC2 5 0.96 0.892 0.9 0.02449 

Angular (Corrected) Transformed Summary 

Sample Code Count Mean 95% LCL 95% UCL Median Min Max Std Err 
FR_UFR1 5 1.414 1.409 1.418 1.412 1.412 1.419 0.001494 
FR_FRCP1 5 1.347 1.236 1.458 1.412 1.249 1.412 0.03992 
GH_FR1 5 1.347 1.236 1.458 1.412 1.249 1.412 0.03992 
CM_MC2 5 1.348 1.236 1.461 1.412 1.249 1.419 0.04055 

Survival Rate Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 Rep 5 
FR_UFR1 1 1 1 1 1 
FR_FRCP1 0.9 1 1 0.9 

GH_FR1 1 0.9 0.9 
CM_MC2 0.9 0.9 

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

Project 

Longitude 

CV% %Effect 

O.Oo/o o.0°1o 
5.71% 4.0% 
5.71°/o 4.0°/o 
5.71% 4.0°/o 

CVo/o %Effect 

0.24°/o O.Oo/o 
6.63°/o 4.72% 
6.63o/o 4.72% 
6.73% 4.61 o/o 
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CETIS Analytical Report 

Hyalella 28-d Survival and Growth Sediment Test 

Analysis ID: 19-6626-5677 Endpoint: Survival Rate 

Report Date: 

Test Code: 

09 Jun-15 09:16 (p 2 of 2) 

15373.15379, 153 I 05-0788-6776 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Analyzed: 09 Jun-15 9:16 Analysis: Nonparametric-Two Sample Official Results: Yes 

Angular (Corrected) Transformed Detail 

Sample Code 

FR_UFR1 

FR_FRCP1 

GH_FR1 

CM_MC2 

Survival Rate Binomials 

Sample Code 

FR_UFR1 

FR_FRCP1 

GH_FR1 

CM_MC2 

Graphics 
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Rep 1 

1.412 

1.249 

1.412 

1.249 

Rep 1 

10/10 

9/10 

10/10 

9/10 

Rep 2 

1.412 

1.412 

1.249 

1.412 

Rep2 

10/10 

10/10 

9/10 

10/10 

Rep3 Rep4 Reps 

1.412 1.419 1.412 

1.412 1.249 1.412 

1.249 1.412 1.412 

1.412 1.249 1.419 

Rep 3 Rep4 Rep 5 

10/10 11/11 10/10 

10/10 9/10 10/10 

9/10 10/10 10/10 

10/10 9/10 11/11 
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CETIS Summary Report 

Hyalella 28-d Survival and Growth Sediment Test 

Report Date: 

Test Code: 

09 Jun-15 09:47 (p 1 of 1) 

15373, 15379, 153 I 05-0788-6776 

Nautilus Environmental 

Batch ID: 16-6000-6699 Test Type: Survival-Growth 

Protocol: EPA/600/R-991064 (2000) 

Species: Hyalella azteca 

Analyst: Karen Lee 
Start Date: 06 May-15 Diluent: Mod-Hard Synthetic Water 
Ending Date: 03 Jun-15 Brine: 
Duration: 28d Oh Source: Aquatic Research Organisms, NH Age: 8-d 

Sample Code Sample ID 

Control 09-0012-4342 

FR_UFR1 05-6734-9954 

FR_FRCP1 03-2723-8089 

GH_FR1 00-6619-3392 

CM_MC2 01-2075-6743 

Sample Code Material Type 

Control Water Sample 

FR_UFR1 Water Sample 

FR_FRCP1 Water Samp!e 

GH_FR1 Water Sample 

CM_MC2 Water Sample 

Mean Dry Weight-mg Summary 

Sample Code Count 
Control 5 
FR_UFR1 5 
FR_FRCP1 5 
GH_FR1 5 
CM_MC2 5 

Mean Dry Weight~mg Detail 

Sample Code Rep 1 

Control 0.9236 

FR_UFR1 0.97 

FR_FRCP1 0.6467 

GH_FR1 0.973 

CM_MC2 1.001 

000-469-187-1 

Sample Date Receive Date Sample Age Client Name 

06 May-15 06 May-15 NA Teck Coal 

05 May-15 09:20 06 May-15 08:34 15h (8.6 °C) 

05 May-1511:20 06 May-15 08:34 13h (9.5 °C) 

05 May-15 09:20 06 May-15 08:34 15h (7.5 °C) 

05 May-15 14:40 06 May-15 08:34 9h (6 °C) 

Sample Source 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Mean 

1.062 

0.9653 

0.7614 

0.8273 

0.9168 

Rep 2 

1.012 

0.997 

0.69 

0.9189 

0.882 

95o/o LCL 

0.9201 

0.8804 

0.6262 

0.5004 

0.8059 

Rep 3 

1.223 

0.966 

0.912 

0.3578 

0.881 

95%1 UCL 

1.205 

1.05 

0.8966 

1.154 

1.028 

Rep4 

1.029 

0.8545 

0.8333 

0.931 

1.016 

Station Location 

Control 

FR_UFR1_M_04052015_N 

FR_FRCP1_M_04052015_N 

GH_FR1_WS_2015-05-04_N 

CM_MC2_WKLY _WS_20150505_ 

Min Max Std Err 

0.9236 1.223 0.05127 

0.8545 1.039 0.0306 
0.6467 0.912 0.0487 
0.3578 0.973 0.1178 

0.8045 1.016 0.03997 

Rep 5 

1.124 

1.039 

0.725 

0.956 

0.8045 

Project 

Latitude Longitude 

Std Dev CV0/o °lo Effect 

0.1147 10.79°/o 0.0% 
0.06842 7 .09o/o 9.14% 
0.1089 14.3o/o 28.33°/o 
0.2633 31.83% 22.13% 
0.08938 9.75% 13.7°/o 

CETIS'M v1.8.7.16 Analyst: __ _ QA: 



CETIS Analytical Report Report Date: 

Test Code: 

08 Jun-15 12:21 (p 1 of 2) 

15373, 15379, 153 I 05-0788-6776 

Hyalella 28-d Survival and Growth Sediment Test Nautilus Environmental 

Analysis ID: 15-9321-2082 

Analyzed: 08 Jun-1512:21 

Batch ID: 16-6000-6699 

Start Date: 06 May-15 

Ending Date: 03Jun-15 

Duration: 28d Oh 

Sample Code Sample ID 

Control 09-0012-4342 

FR_UFR1 05-6734-9954 

FR_FRCP1 03-2723-8089 

GH_FR1 00-6619-3392 

CM_MC2 01-2075-6743 

Endpoint: Mean Dry Weight-mg 
Analysis: Nonparametric-Two Sample 

Test Type: Survival-Growth 

Protocol: EPA/600/R-99/064 (2000) 

Species: Hya!el!a azteca 

Source: Aquatic Research Organisms, NH 

Sample Date Receive Date Sample Age 

06 May-15 06 May-15 NA 

05 May-15 09:20 06 May-15 08:34 15h (8.6 °C) 

05 May-1511:20 06 May-15 08:34 13h (9.5 °C) 

05 May-15 09:20 06 May-15 08:34 15h (7.5 °C) 

05 May-1514:40 06 May-15 08:34 9h (6 °C) 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

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 

Control Water Sample 

FR_UFR1 Water Sample 

FR_FRCP1 Water Sample 

GH_FR1 Water Sample 

CM_MC2 Water Sample 

Data Transform Zeta 
Untransformed NA 

Kolmogorov-Smirnov Two-Sample Test 

Sample Code vs Sample Code 

Control FR_UFR1 

FR_FRCP1 

GH_FR1 

CM_MC2 

ANOVA Table 

Source Sum Squares 

Between 0.2760211 
Error 0.4280908 
Total 0.7041119 

Distributional Tests 

Attribute Test 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Alt Hyp Trials 

C >T NA 

Test Stat Critical 

0.6 NA 

NA 

0.8 NA 

0.6 NA 

Mean Square 

0.06900527 

0.02140454 

Test Stat 

Variances Bartlett Equality of Variance 8.756 
Distribution Shapiro-Wilk W Normality 0.8489 

Mean Ory Weight-mg Summary 

Sample Code Count Mean 95o/o LCL 

Control 5 1.062 0.9201 
FR_UFR1 5 0.9653 0.8804 
FR_FRCP1 5 0.7614 0.6262 
GH_FR1 5 0.8273 0.5004 
CM_MC2 5 0.9168 0.8059 

Mean Ory Weight-mg Detail 

Sample Code Rep 1 Rep 2 Rep 3 
Control 0.9236 1.012 1.223 
FR_UFR1 0.97 0.997 0.966 
FRJRCP1 0.6467 0.69 0.912 
GH_FR1 0.973 0.9189 0.3578 

CM_MC2 1.001 0.882 0.881 

000-469-187-1 

Seed 

NA 

Control 

FR_ UFR1_M_04052015 _N 

FR_FRCP1 _M_04052015_N 

GH_FR1_WS_2015-05-04_N 

CM_MC2_WKLY _WS_20150505_ 

Test Result 

MSD DF P-Value P-Type Decision{a:5°/o) 

8 0.1786 CDF Non-Significant Effect 

8 0.0040 CDF Significant Effect 

8 0.0397 CDF Significant Effect 

8 0.1786 CDF Non-Significant Effect 

DF F Stat P-Value Decision{a:5%) 

4 3.224 0.0340 Significant Effect 

20 

24 

Critical P-Value Decision(a:1%} 

13.28 0.0675 Equal Variances 

0.8877 0.0017 Non-normal Distribution 

95o/o UCL Median Min Max Std Err 

1.205 1.029 0.9236 1.223 0.05127 

1.05 0.97 0.8545 1.039 0.0306 

0.8966 0.725 0.6467 0.912 0.0487 
1.154 0.931 0.3578 0.973 0.1178 
1.028 0.882 0.8045 1.016 0.03997 

Rep4 Rep 5 

1.029 1.124 

0.8545 1.039 

0.8333 0.725 

0.931 0.956 

1.016 0.8045 

CV% 

10.79% 

7.09% 

14.3%1 

31.83°/o 

9. 75°/o 

CETIS™ v1.8.7.16 Analyst: __ _ 

%Effect 

0.0°/o 

9.14°/o 

28.33% 
22.13°10 

13.7°/o 



CETIS Analytical Report 

Hyalella 28-d Survival and Growth Sediment Test 

Analysis ID: 15-9321-2082 
Analyzed: 08 Jun-15 12:21 

Graphics 

Endpoint: Mean Dry Weight-mg 
Analysis: Nonparametric-Two S~mple 

,! 

Report Date: 

Test Code: 

08 Jun-15 12:21 (p 2 of 2) 

15373, 15379, 153 I 05-0788-6776 

Nautilus Environmental 

CETIS Version: CETISv1 .8.7 
Official Results: Yes 
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CETIS Analytical Report Report Date: 

Test Code: 

09 Jun-15 09:17 (p 1 of 2) 

15373, 15379, 153 I 05-0788-6776 

Hyalella 28-d Survival and Growth Sediment Test Nautilus Environmental 

Analysis ID: 00-6950-8439 

Analyzed: 09 Jun-15 9:17 

Batch ID: 16-6000-6699 

Endpoint: Mean Dry Weight-mg 

Analysis: Nonparametric-Two Sample 

CETIS Version: CETISv1 .8.7 

Official Results: Yes 

Analyst: Karen Lee 

Start Date: 06 May-15 

Test Type: Survival-Growth 

Protocol: EPA/600/R-99/064 (2000) Diluent: Mod-Hard Synthetic Water 

Ending Date: 03 Jun-15 Species: Hyale!!a azteca Brine: 

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

Sample Code Sample ID 

FR_UFR1 05-6734-9954 

FR_FRCP1 03-2723-8089 

GH_FR1 00-6619-3392 

CM_MC2 01-2075-6743 

Sample Code Material Type 

FR_UFR1 Water Sample 
FR_FRCP1 Water Samp!e 
GH_FR1 Water Sample 
CM_MC2 Water Sample 

Data Transform Zeta 
Untransformed NA 

Kolmogorov-Smirnov Two-Sample Test 

Sample Code vs Sample Code 

FR_UFR1 FR_FRCP1 

GH_FR1 

CM_MC2 

ANOVA Table 

Source Sum Squares 

Between 0.1243616 
Error 0.3755084 
Total 0.4998699 

Distributional Tests 

Attribute Test 

Sample Date Receive Date Sample Age Client Name 

05 May-15 09:20 06 May-15 08:34 15h (8.6 'C) Teck Coal 

05 May-1511:20 06 May-15 08:34 13h (9.5 'C) 

05 May-15 09:20 06 May-15 08:34 15h (7.5 'C) 

05 May-1514:40 06 May-15 08:34 9h (6 'C) 

Sample Source 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Alt Hyp Trials 

C>T NA 

Test Stat Critical 

0.8 NA 

0.6 NA 

0.4 NA 

Mean Square 

0.04145385 

0.02346927 

Test Stat 

Seed 

NA 

MSD OF 

8 

8 

8 

OF 

3 

16 

19 

Critical 

Station Location Latitude 

FR_UFR1_M_04052015_N 

FR_FRCP1 _M_04052015_N 

GH_FR1_WS_2015-05-04_N 

CM_MC2_WKLY _WS_20150505_ 

Test Result 

P-Value P-Type Decision(a:5o/o) 

0.0397 CDF Significant Effect 

0.1786 CDF Non-Significant Effect 
0.4365 CDF Non-Significant Effect 

F Stat P-Value Decision(a:5%) 

1.766 0.1941 Non-Significant Effect 

P-Value Decision(a:1o/o) 
Variances Bartlett Equality of Variance 8.292 11.34 0.0404 Equal Variances 
Distribution Shapiro-Wilk W Normality 0.8136 0.866 0.0014 Non-normal Distribution 

Mean Dry Weight-mg Summary 

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

FR_UFR1 5 0.9653 0.8804 1.05 0.97 0.8545 1.039 0.0306 
FR_FRCP1 5 0.7614 0.6262 0.8966 0.725 0.6467 0.912 0.0487 
GH_FR1 5 0.8273 0.5004 1.154 0.931 0.3578 0.973 0.1178 
CM_MC2 5 0.9168 0.8059 1.028 0.882 0.8045 1.016 0.03997 

Mean Dry Weight-mg Detail 

Sample Code Rep 1 Rep2 Rep 3 Rep4 Reps 
FR_UFR1 0.97 0.997 0.966 0.8545 1.039 
FR_FRCP1 0.6467 0.69 0.912 0.8333 0.725 
GH_FR1 0.973 0.9189 0.3578 0.931 0.956 
CM_MC2 1.001 0.882 0.881 1.016 0.8045 

Project 

Longitude 

CV% %Effect 

7.09°/o 0.0% 
14.3% 21.12o/o 
31.830/o 14.29%1 
9.75% 5.02% 

000-469-187-1 CETIS'M v1.8.7.16 Analyst: __ _ QA: J(o.{,'
'fune Zif/rs 



CETIS Analytical Report 

Hyalella 28-d Survival and Growth Sediment Test 

Analysis 10: 00-6950-8439 
Analyzed: 09 Jun-15 9: 17 

Graphics 

,l 1 

000-469-187-1 

Endpoint: Mean Dry Weight-mg 

Analysis: Nonparametric-Two Sample 
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Report Date: 
Test Code: 

09 Jun-15 09:17 (p 2 of 2) 

15373, 15379, 153 I 05-0788-6776 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 
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Client: Tec:K 

w.o.# I $31-7,1sJ.:rq,1 r~~ v Hardness and Alkalinity Datasheet 

Sample ID Sample Date 

M\-\W 050$\0 Mm) (, f 1S 

fR- UtR l 

FR-fRCP L 
G!-LfR L 
CM _MC'2.. . ' 

f\L Ul'R l 1'11\(i~'\';/~ 

\:R • fRCP i \ 
GI-\ - l'R t 

CM - Mc 2 l 

FP-UFRl l'Jtc--1 :<.o{l) 
-

fR - ffl.CP l 

GI-I - l'R l 
CM_ MCCJ. ' 

Reviewed by: 

Version 1.0 Issued June 26, 2006 

Alkalinity Hardness 

Volume of 
Sample (ml) 0.02N (ml) of 0.02N Sample 0.01M Total 
Volume HCUH2S04 HCUH2SO, Total Alkalinity Volume EDTA Hardness 
(ml) used to pH 4.5 used to pH 4.2 (mg/lCaC03) (ml) Used (ml) (mgll CaC03) Technician 

SD ;) . 'f 2. 9 so so t;.(, 111 JIN /'\(:.L 

$. C\ (,. () \l6 S-9 \\?; 

&-\ 8·1 IS"r"l \S-1 3CL 
&-01 "I ·( i-14- 1<;;-"\ 3l~ 

,, 
~-1- ::'.\-·8 1s2 "' \l-(, J."l.2 .,.!, 

50 f..·O L\ ug <;o CJ~ 132. ~ 

R-6 8-& 108 It ·S 330 

R·'T '}-\) \b8 I(,, '1 :B8 
"-' 1-· '1- q.9 \".;() .J \~·B (ti 31b 

So G·O €-::1 lib 50 '>·1 II~ ~\. 

&·l R:~ lb1 llt·9 :i"/R 
a··:t 8·&. H2 ib·1 3$111. ,, '1·5 'fL i" '1- • (; 14-8 'V n.(, !>.q'.2. " 

,_ 

Notes: \l.I \)\cl 1\-.il'Q • ~fl\\ 'It\ 1\J. ~<:I.WI(> •l'Q\\W. 

J&k Date Reviewed: J l,t V\ e 2..- 'I. I r.r 
I 

Nautilus Environmental 



Client:~ 

w.o.#: !5~1'\t 5)=1.(\ 1s·w·'-' Hardness and Alkalinity Datasheet 

Alkalinity Hardness 

Volume of 
Sample (ml) 0.02N (ml) of0.02N Sample 0.01M Total 
Volume HCUH2S04 HCL/H2S04 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 

fll\r\W ~AV\ V'\J'.1 fie; so ::i.-:r d.-& SJ_ 5() '>·5 \\O Kl 
P.<._lZ"l..\FR1 S·8 ~-9 \ll\: 6 -5:' r~o 
f.1< _ FRC\' 1. 1·3 1·4- ll\-L\ CJ)~IJ-(; .21-2 

G1\-\ _ 1=\1. 1. '.\·S ~-q \$ij- (j) 1,:r· s-''-l-] .2Eb 
('l\J\J\,j(\_'2 J . 6 ·O £· { \\~ . . \l) ~04 !2.l& ,It 

r .. , 

Notes: \V\}1J- -\W\Ct;, o."<l CJ\\\\ £$-\ ~\V>ts \c~ \\ixi"' ~~;"fu \JIS v~~~ So•"j~ 

Reviewed by: :J&L Date Reviewed: J "'!Ail 2 i.r
1
/ I';./ 

Version 1.0 Issued June 26, 2006 Nautilus Environmental 



 

 

APPENDIX D – Pimephales promelas Toxicity Test Data 
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{--=--~HydroQual 
, .._ - • Laboratones Ltd. 
'" - .I ~,_. 

ATTN: Krysta Pearcy 
Nautilus Environmental Company Inc. 
8664 Commerce Court 
Burnaby, BC 
Canada 
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Method FMD 32 Dav ELS Client 

Test Loa 

Date D•y Time Technicians 

2015/05106 0 1530 NMfJP/KL 

2015105/07 1 1030 NM/JP/KL 

2015105108 2 1040 KUN Ml JP 

2015/05109 3 1405 NM 

2015/05/10 4 1245 co 

2015105/11 5 1410 NM 

2015/05/12 6 1500 JP 

2015105/13 7 1155 NM 

2015105114 a 1130 NM/DS 

2015/05115 9 1130 OS 

2015/05/16 10 1000 OS 

2015/05117 11 1130 NM 

2015105/18 12 1000 NM 

2015105/19 13 1345 CQ/NM 

2015/05/20 14 1205 NM/ML 

2015/05121 15 1150 CQ/ML 

2015/05/22 16 1130 DS 

2015/05123 17 1030 CO 

2015/05124 '8 1120 NM 

2015/05/25 19 1030 ML 

2015/05/26 20 1200 NM 

2015105127 21 1415 co 

2015105128 22 1145 ML 

2015105129 23 1145 CQ/ML 

2015/05/30 24 1110 CO 

2015105131 25 1345 ML 

2015/06/01 26 1040 NM 

2015/06102 27 1130 CO 

2015106/03 28 1145 NM 

2015106/04 29 1350 ML 

2015106/05 30 1100 CO 

2015106/06 31 1130 CO 

2015/06107 32 1300 NM 

Fathead Minnow Bench Sheet 

NAU 104 

Chem 
C•rt 
Used AM 

1 

1 

1 

1 

1 / 
1 / 
1 / 
1 / 
1 / 
1 / 
1 / 
1 / 
1 / 
1 / 
1 / 
1 / 
1 / 
1 / 
1 / 
1 / 
1 / 
1 / 
1 / 
1 / 
1 / 
1 / 
1 / 
1 / 
1 / 
1 / 
1 / 
1 / 
1 

'" PM 

/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 

Reference: CONTROL 
s 1 ,QQ3 

Feeding Rate 

1 ml 

1 ml 

1 ml 

1 ml 

1 mL 

1 ml 

1 ml 

2 ml 

2mL 

ZmL 

2 ml 

ZmL 

2 mL 

2 ml 

2 mL 

2mL 

2mL 

2mL 

3mL 

3 ml 

3 ml 

3 ml 

3mL 

3mL 

3mL 

3mL 

3 ml 

3 ml 

3mL 

Berich Sheet Re~iew 

First Second 

JP CO 

JP CO 

NM JP 

CO 

CO JP 

NM DS 

JP DS 

DS 

NM 

NM 

NM CO 

NM 

ML co 

DS ML 

CO DS 

ML NM 

NM 

CO 

CQ NM 

CO ML 

co HKS 

NM JK 

ML JK 

CO NM 

NM CO 

ML JP 

co JP 

CO HKS 

. 
*bench sheet review was not completed on all days, this 1s not a req1.Urement of the method and all results were rev rewed at test completion 

Written by JP on 2015105101 Hy<:lroQual Laboratories Ltd. 
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Method FMD 32 Day ELS Client 

Fathead Minnow Bench Sheet 

NAU 104 Reference: CONTROL 
SP15-003 

Control hatching success must be >66% (<:10 per replicate). Post hatch survival must be >70%. 

Number of Alive Embryos and Hatched Organisms 
Day 1 Day2 Day 3 Day4 Day 5 

Dead Dead Alive Alive Alive Alive 
replicate Alive Embryos Embryos Alive Embrvos Embryos Cull to 15 Embryos Hatched Embryos Hatche<:l Alive Hatched 

' 29 0 15 0 15 ' 7 1 14 14 

14 1 15 0 15 10 5 15 15111 

28 2 15 0 15 5 10 15 15 

15 0 15 0 15 9 6 15 15 

15 0 26 3 

16 0 22 6 

Day6 

Alive Hatched 

14 

15111 

15 

15 

Day 2 - Poor looking and dead embryos m replicates a, b, c and dare replaced with healthy embryos from replicates e and f. Repricates e and fare discarded after day 2 

Number of Alive Organisms 

replicate Day 9 Oav10 Day11 Day 12 Day 13 Day 14 

' 13 9 9 8 8 8 

b 14 14 14 14 14 14 

14 14 14 14 14 14 

d 15 (1) 15 15 15 15 15 

replicate Day17 Day 18 Day 19 Day20 Day21 Day22 

' 8 8 8 8 8 

14 14 14 14 14 13 

14 14 14 14 14 14 

15 15 15 15 15 15 

replicate Day 25 Day26 Day27 Day 28 Day 29 Day30 

' 8 8 ' 8 6 8 

b 13 13 13 13 13 13 

' 14 14 14 14 14 14 

d 15 15 15 15 15 15 
Comments/Observations: Day 5 replicate b - one fathead minnow stressed, Day 6 replicate b- one fathead minnow stressed (not swimming normally) 

Bioloav Summarv Table 
Average Length Incidence of 

renlicate Hatehina Success Post Hatch Survival Cumulative Survival rmm) DrvWeiaht oerfish /mal Deformities 

' 93% 57% 53% 14 7.57 0% 

b 100% 87% 87% 12 4.36 0% 

' 100% 93% 93% 12 3.90 0% 

d 100% 100% 100% 12 3,99 0% 

Average 98% 84% 83% 13 4.95 0% 

Written by JP on 2015105101 HyclroQual Laboratories Ltd. 

Day? 

Alive Hatched 

14 

1511\ 

15 

15 

Day15 

' 
14 

14 

15 

Day23 

8 

13 

14 

15 

Day 31 

8 

13 

14 

15 

Day 8 

Alive Hatched 

14 

14 

14/1) 

15 

Day16 

' 
14 

14 

15 

Day24 

8 

13 

14 

15 

Day32 

8 

13 

14 

15 

FHe: CONTROL 

'"~ 



Method FMD 32 Day ELS 

pH 

EC (µ$/cm) 

DO(mg/L) 

Temp, (°C) 

pH 

EC (µS/cm) 

DO (rng/L) 

Temp. ("C) 

pH 

EC (µS/cm) 

DO (mg/l) 

Temp. ("C) 

pH 

EC (µS/cm) 

DO(mglL) 

Temp. (°C) 

pH 

EC (µS/cm) 

DO (mg/L} 

Temp, (°C) 

D• 0 
Now 

7.6 

265 

8.1 

24 

Dav 8 
N•w 

7.8 

302 

7.8 

24 

Dav 16 
N•w 

8.0 

319 

76 

25 

Dav 24 
N•w 

7.9 

311 

7.5 

24 

O• 32 
N<w 

Written by JP on 2015105!01 

Old 

Old 

7.9 

297 

7.5 

24 

Old 

7.9 

337 

7.2 

24 

Old 

7.8 

324 

6.7 

24 

Old 

8.0 

264 

7.1 

24 

Fathead Minnow Bench Sheet 

Client NAU 104 

D• 1 Dav2 
Now Old N•w Old 

7.8 7.6 7.6 7.6 

306 277 291 284 

7.2 7.2 7.4 7.4 

25 25 25 24 

D• 9 D• 10 
Now Old N•w Old 

7.8 7.9 7.9 7.8 

315 342 293 313 

7.5 7.2 7.5 7.0 

24 24 25 24 

D• 17 D• 18 
N•w Old N•W Old 

8.0 7.8 7.8 7.7 

316 331 327 310 

7.5 6.6 7.3 5.6 

25 24 25 24 

Dav 25 D• 26 
Now Old Now Old 

7.8 7.7 7.9 7.6 

302 322 318 311 

7.5 6.8 7.5 5.3 

25 25 24 24 

New Solut!ons 
AVERAGE SD CV 

pH 7.9 0.14 1.7 

EC (µSiem) 300 20 6.6 

00 7.5 0.16 2.2 

Temp. ('C) 25 0.48 e.4 

Chemistries 

D• 3 
N•w Old 

7.9 7.9 

296 288 

7.2 7.1 

25 24 

Dai 11 
N•w Old 

7.9 7.8 

290 307 

7.4 7.1 

25 24 

O• 19 
N•w Old 

8.1 8.0 

327 331 

7.5 7.3 

25 24 

Dav 27 
N- Old 

7.9 7.7 

311 326 

7.6 6.9 

24 25 

Reference: CONTROL 
SP15"003 

D• 4 DavS 
N•w Old N•w 

7.9 6.0 7.9 

291 294 296 

7.6 7.4 7.6 

24 24 24 

Dav 12 Dav 13 
Now Old Now 

80 7.8 8.0 

297 294 302 

7.5 6.8 7.6 

25 24 24 

D• 20 Oav21 
N<w Old Now 

6.0 8.0 7.8 

225 333 307 

7.2 7.0 7.5 

25 25 24 

D• 28 Dav29 
N•w Old N•w 

8.1 6.1 6.1 

288 310 286 

75 73 7.4 

24 24 25 

Old Solutions 
AVERAG so CV 

pH 7.6 0.14 17 

EC (µSiem) 311 22 70 

DO 7.0 0.50 7.1 

Temp. (°C) 24 0.37 1.5 

Hydroaual Laboratories Ltd, 

D• 6 
Old N•w Old 

7.6 8.0 7.9 

293 285 305 

72 7.3 7.3 

24 25 24 

D• 14 
Old N•w Old 

7.8 7.9 7.8 

292 333 328 

6.9 7.6 7.7 

24 25 24 

D• 22 
Old N•w Old 

7.6 7.6 7.8 

319 305 375 

7.0 7.4 7.3 

25 25 24 

D• 30 
Old N•w Old 

7.9 7.6 8.0 

304 290 294 

6.9 7.5 7.2 

24 25 24 

D• 7 
N•w Old 

7.9 7.8 

283 278 

7.4 7.5 

25 24 

Dav15 
N•w Old 

8.2 7.9 

319 335 

7.7 6.3 

25 24 

D• 23 
N•w Old 

7.7 7.6 

'13 320 

7.4 6.8 

25 24 

D• 31 
N•w Old 

7.8 7.8 

294 302 

7.5 7.2 

25 24 

Flle: CONTROL 
•001 



Method FMD 32 Day ELS 

Re~licate A 

Fish 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

Dry Weight(mg) 
per fish 

Avg. length (mm) 

Replicate C 

Fish 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

Dry Weight(mg) 
per fish 

Avg. length (mm) 

Length (mm) 

14 

14 

13 

15 

16 

13 

13 

15 

7.57 

14 

length (mm) 

12 

12 

12 

12 

12 

8 

13 

13 

11 

13 

13 

11 

12 

12 

3.90 

12 

Written by JP on 2015105101 

Client 

Fathead Minnow Bench Sheet 

NAU 104 Reference: CONTROL 
SP15-003 

Test Termination 
For normalfabnormal column, use the following notation: 

N=Normal A= Abnormal And note location: H=head, O =oral f E=eves. G=aills. F= ins s =spine 

Normal/ Abnormal 

Normal 

Normal 

Normal 

Normal 

Normal 

Normal 

Normal 

Normal 

Normal/ Abnormal 

Normal 

Normal 

Normal 

Normal 

Normal 

Normal 

Normal 

Normal 

Normal 

Normal 

Normal 

Normal 

Normal 

Normal 

Replicates 

Fish Length (mm) 

1 11 

2 13 

3 12 

4 11 

5 12 

6 12 

7 13 

8 11 

9 12 

10 14 

11 13 

12 13 

13 13 

14 

15 

Dry Weight{mg) 

Avg. length {mm) 

Replicate D 

Fish 

1 

2 

3 

4 

5 

6 

7 

a 
9 

10 

11 

12 

13 

14 

15 

Length (mm) 

12 

13 

13 

12 

12 

12 

13 

11 

14 

11 

11 

12 

11 

Dry Weight( mg) 
per fish 

Avg. length (mm) 

Norm<il/ Abnormal 

Normal 

Normal 

Normal 

Normal 

Normal 

Normal 

Normal 

Normal 

Normal 

Normal 

Normal 

Normal 

Normal 

4.36 

12 

Normal/ Abnormal 

Normal 

Normal 

Normal 

Normal 

Normal 

Normal 

Normal 

Normal 

Normal 

Normal 

Normal 

Normal 

Normal 

Normal 

Normal 

3,99 

12 

*Measurements were not taken for fish 14 and 15 as they were lost during takedown 

HydroQual Laboratories Ltd. Fite: CONTROL 

"~ 



Method FMD 32 Day ELS Client 

Test Lon 

Date D•y Time Technicians 

2015/05/06 0 1530 JP/NM 

2015/05!07 1 1015 JP/NM 

2015/05/08 2 1100 KUN Ml JP 

2015/05109 3 1400 NM 

2015/05/10 4 1255 ca 

2015/05/11 5 1345 NM 

2015/05112 6 1520 CQ/NM 

2015105/13 7 1200 NM 

2015!05!14 8 1100 OS/NM 

2015/05/15 9 1030 DS 

2015105/16 10 1030 DS 

2015/05117 11 1100 NM 

2015/05/18 12 1015 NM 

2015105/19 13 1330 CQ/NM 

2015105120 14 1200 NM/ML 

2015105/21 15 1150 CQ/Ml 

2015/05/22 16 1200 DS 

2015105/23 17 1030 CQ 

2015/05/24 18 1105 NM 

2015/05125 19 1040 ML 

2015/05/26 20 1150 NM 

2015/05127 21 1420 ca 

2015/05128 22 1200 ML 

2015105/29 23 1145 CQ/ML 

2015/05/30 24 1110 CQ 

2015/05131 25 1335 ML 

2015/06/01 26 1030 NM 

2015106/02 27 1130 ca 

2015/06/03 28 1130 NM 

2015/06104 29 1350 ML 

2015106105 30 1100 CQ 

2015/06/06 31 1130 ca 
2015/06107 32 1445 NM 

Fathead Minnow Bench Sheet 

NAU 104 

Chem. 
Fed 

C•rt 
Used AM PM 

1 

1 

1 

1 / 
1 / / 
1 / / 
1 / / 
1 / / 
1 / / 
1 / / 
1 / / 
1 / / 
1 / / 
1 / / 
1 / / 
1 / / 
1 / / 
1 / / 
1 / / 
1 / / 
1 / / 
1 / / 
1 / / 
1 / / 
1 / / 
1 / / 
1 / / 
1 / / 
1 / / 
1 / / 
1 / / 
1 / / 
1 

Reference: FR UFR1 M (15-0487) 
SP15-003 

Feeding Rate 
Bench Sheet Review 

First Second 

JP ca 

JP ca 

1 ml NM JP 

1 ml ca 

1 ml NM 

1 ml NM ca 

1 ml 

1 ml DS NM 

1 ml DS JP 

2ml DS . 
2ml NM 

2 ml NM 

2 ml NM ca 

2 ml NM 

2 ml ML ca 

2 ml DS ML 

2 ml ca DS 

2 ml 

2ml ML NM 

2 ml NM 

3 ml ca 

3mL ca NM 

3 ml ML CQ 

3 ml ca HKS 

3ml ML JK 

3 ml NM JK 

3 ml ca NM 

3 ml NM ca 

Sml ML JP 

3 mL ca JP 

3 ml CQ HKS 

•bench sheet review was not completed on all days, this is not a requirement of the method and all results were reviewed at test completion 

Written by JP on 2015105101 Hyttroaual t.ab<>1atorles Ltd. 

Initial EC:_~45~'~---

File: 15-<1487 
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Method FMD 32 Day ELS Client 

Fathead Minnow Bench Sheet 

NAU 104 Reference: FR UFR1 M (15-0487) 

SP15-003 

Control hatching :ouccess must be >66% (~10 per replicate). Post hatch survival must be >70%. 

Number of Alive Embryos and Hatched Organisms 
Day 1 Day 2 Day3 Day4 Dav 5 Day 6 

Dead Dead Alive Alive Alive 
replicate Alive Embryos Embryos Alive Embryos Embryos Cull to 15 Embryos Alive Hatched Embryos Hatched Alive Hatched Alive Hatched 

' 15 0 15 0 15 3 11 13 13 13 

15 0 13 2 15 3 12 15 14 14 

15 0 15 0 15 6 8 14 14 13 

ct 15 0 14 1 15 3 12 14 14 14 

' 29 0 26 3 

30 0 30 0 
Day 2 Poor looking and dead embryos 1n replicates a, b, c and dare replaced with healthy embryos from replicates e and f. Replicates e and fare discarded after day 2 

Number of Alive Organisms 

replicate Day9 Oay10 Day11 Day 12 Oay13 Day14 

13 13 1311\ 13 13 13 

b 12 12 12 12 12 12 

13 11 11 11 11 11 

ct 1311\ 11 11 11 10 10 

replicate Day 17 Day 18 Day19 Day 20 Doiy21 OayZ2 

' 13 13 13 13 13 13 

12 12 12 12 12 12 

11 11 10 10 10 10 

10 10 9 9 9 9 

replicate Oav25 Day26 Day 27 Oay28 Dav 29 Day30 

' 13 13 13 13 13 13 

b 12 12 12 12 12 12 

0 10 10 10 10 10 10 

d 9 9 9 9 9 9 
Comments/Observations: None 

Average Length Incidence of 
reclicate Hatchinn Success Post Hatch Survival CumulatiVe Survival {mm) Orv Wernht nerfish 1mr1l Deformities 

' 87% 33% 33% 11 4.17 0% 

b 100% 20% 20% 12 4.74 0% 

0 100% 40% 40% 13 6.16 0% 

ct 93% 36% 33% 14 7.53 0% 

Average 95% 32% 32% 13 5,65 0% 

Written by JI> on 2015105101 HydroQual Laboratories Ltd. 

Oay7 

Alive Hatched 

13 

14 

13 

14 

Day15 

13 

12 

11 

10 

Oay23 

13 

12 

10 

9 

Day 31 

13 

12 

10 

9 

Day8 

Alive Hatched 

13 

14 

13 

14 

Day16 

13 

12 

11 

10 

Day24 

13 

12 

10 

9 

Day32 

13 

12 

10 

9 

File: 15-0487 
F063 



Method FMD 32 Day ELS 

pH 

EC (µS/cm) 

DO (mgll) 

Temp, (°C) 

pH 

EC (µS/crn) 

DO (rng/L) 

Temp. ("C) 

pH 

EC (µStem I 

DO (mg/L) 

Temp. (°C) 

pH 

EC (µS/cm) 

DO{mg/L) 

Temp. (°C) 

pH 

EC (µS/crn) 

DO{mg/L} 

Temp. (°C) 

Davo 
N<w 

7.9 

226 

8.2 

25 

Dav8 
N<w 

6.0 

244 

8.2 

25 

Dav 16 
N<w 

8.2 

274 

8.0 

25 

Dav24 
New 

8.1 

236 

7.7 

25 

Dav32 
N<w 

Written by JP on 2015105101 

Old 

Old 

8.1 

243 

7.5 

24 

Old 

8.1 

273 

7.2 

25 

Old 

8.0 

244 

6.6 

25 

Old 

8.1 

232 

7.0 

24 

Fathead Minnow Bench Sheet 

Client NAU 104 

D• 1 D• 2 
N•w Did N<w Old 

7.7 8.0 81 7.9 

244 232 238 242 

8.2 74 7.5 7.5 

24 24 24 24 

D• 9 D• 10 
N<w Old N<w Old 

8.2 8.3 82 8.0 

248 246 260 249 

7.5 6.9 7.7 7.3 

25 24 24 24 

D• 17 D• 18 
New Old New Old 

8.2 8.0 8.0 8.0 

264 277 264 274 

7.6 6.6 7.9 6.9 

25 24 25 24 

Dav 25 o, 26 
New Old New Old 

8.1 8.0 8.2 6.1 

229 256 228 241 

8.0 7.0 7.8 7.0 

25 25 25 24 

New Solutions 
AVERAGE 5D CV 

pH 8.1 0.13 1.6 

EC (µSiem) 244 16 6.6 

DO 7.8 0.21 2.7 

Temp. {°C} 25 0.45 5.6 

Chemistries 

Reference: FR UFR1 M (15-0487) 
SP15-003 

D• 3 Dav 4 Dav5 
N<w Old New Old New Old 

8.0 8.1 8.1 8.1 8.0 8.1 

230 229 237 239 239 239 

75 7.2 7.8 74 7.7 7.1 

25 25 24 24 25 24 

Dav 11 D• 12 Dav13 
New Old N<w Old N<w Old 

8.1 8.0 8.2 8.1 8.1 8.0 

245 260 243 253 246 254 

7.6 7.0 7.8 7.0 7.8 7.1 

25 24 25 24 25 25 

Dav 19 D• 20 Dav 21 
New Old New Old N<w Old 

82 8.3 8.0 8.2 7.9 7.9 

282 280 264 275 245 261 

7.9 7.3 7.8 7.0 7.7 6.9 

25 24 26 25 25 25 

D• 27 D• 28 Dav29 
New Old New Old New Old 

6.0 79 6.3 6.2 6.3 6.3 

234 246 221 250 219 233 

7.7 71 7.7 7.1 7.7 7.1 

25 24 25 24 25 24 

I Old Solutions 
AVERAG SD CV 

PH 8.1 0.12 1.5 

EC (µS/cm) 250 15 6.1 

DO 7.1 0.21 3.0 

Temp. (°C) 24 0.47 19 

HydroQual Laboratories Ltd. 

D• 6 
N<w Old 

8.0 8.1 

232 241 

7.5 7.2 

24 24 

D• 14 
N<w Old 

8.0 8.0 

260 271 

8.1 7.0 

25 24 

D• 22 
New Old 

8.0 8.0 

234 251 

7.4 7.2 

25 24 

0• 30 
New Old 

8.2 6.1 

238 235 

7.5 7.0 

25 25 

Dav 7 
N<w Old 

8.1 8.2 

258 226 

7.8 7.3 

24 24 

Dav15 
N<w Old 

8.3 8.1 

265 264 

7.8 7.1 

25 24 

Dav23 
New Old 

8.0 7.8 

233 250 

7.7 6.9 

25 25 

D• 31 
New 

82 

220 

7.7 

25 

Old 

8.0 

231 

7.1 

25 

Fife: 15-0487 
F063 



Method FMD 32 Day ELS 

Replicate A 

Fish 

1 

2 

3 

4 

5 

6 

7 

6 

9 

10 

11 

12 

13 

14 

15 

Dry We'>Jht(mg) 
per fish 
Avg. length (mm) 

Replicate C 

Fish 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

Dry Weight( mg) 
per fish 
Avg. length (mm) 

Length (mm) 

10 

11 

13 

11 

13 

13 

11 

11 

11 

12 

10 

13 

10 

11 

Length {mm) 

14 

13 

13 

13 

14 

14 

13 

14 

13 

13 

6.16 

13 

Wlitten by JP on 2015105/01 

Client 

Fathead Minnow Bench Sheet 

NAU 104 Reference: FR UFR1 M (15-0487) 
SP15-003 

Test Termination 
For normal/abnormal column, use the following notation: 

N=Normal A= Abnormal And note location: H=head, 0 ' =oral, E=eves, G=aills, F=fins, s =so1ne 

Normal/ Abnormal 

Normal 

Normal 

Normal 

Normal 

Normal 

Normal 

Normal 

Normal 

Normal 

Normal 

Normal 

Normal 

Normal 

. 

Normal/ Abnormal 

Normal 

Normal 

Normal 

Normal 

Normal 

Normal 

Normal 

Normal 

Normal 

Normal 

Hydr<>O~al Laboraturies Ltd. 

Replicate B 

Fish 

1 

2 

3 

4 

5 

6 

7 

6 

9 

10 

11 

12 

13 

14 

15 

Length (mm) 

10 

12 

11 

12 

11 

12 

12 

13 

14 

13 

12 

11 

Dry Weight( mg) 
per fish 

Avg. length (mm) 

Replicate D 

Fish 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

Length (mm) 

15 

15 

13 

11 

14 

14 

15 

14 

14 

Dry Weight( mg) 
per fish 
Avg. length (mm) 

Normal/ Abnormal 

Normal 

Normal 

Normal 

Normal 

Normal 

Normal 

Normal 

Normal 

Normal 

No1T11al 

Normal 

Normal 

~74 

12 

Normal/ Abnoi'mal 

Normal 

Normal 

Normal 

Normal 

Normal 

Normal 

Normal 

Normal 

Normal 

7.53 

14 

File: 15-0467 
F063 



Method FMO 32 Day ELS Client 

Test Lon 

Date D•y Time Technicians 

2015/05/06 0 1530 NM/JP/KL 

2015/05/07 1 1025 NM/JP/KL 

2015/05/08 2 1110 KUNM/JP 

2015105109 3 1355 NM 

2015/05110 4 1255 co 

2015/05/11 5 1350 NM 

2015/05112 6 1510 CO/JP 

2015/05/13 7 1200 NM 

2015/05/14 8 1100 OS/NM 

2015105115 9 1145 DS 

2015/05116 10 1030 DS 

2015/05/17 11 1050 NM 

2015105/18 12 1010 NM 

2015/05/19 13 1330 CQ/NM 

2015/05120 14 1200 NM/ML 

2015/05121 15 1200 CO/ML 

2015/05/22 16 1130 DS 

2015/05/23 17 1030 CD 

2015105124 18 1100 NM 

2015/05/25 19 1050 ML 

2015/05/26 20 1150 NM 

2015/05127 21 1415 co 
2015/05128 22 1200 ML 

2015/05/29 23 1145 CQIML 

2015105130 24 1110 ca 
2015/05/31 25 1340 ML 

2015106/01 26 1040 NM 

2015/06/02 27 1130 ca 
2015/06/03 28 1130 NM 

2015/06/04 29 1355 ML 

2015/06/05 30 1100 co 
2015/06/06 31 1130 co 
2015!06/07 32 1430 NM 

Fathead Minnow Bench Sheet 

NAU 104 

Chem. 
F•d C•rt 

Used AM PM 

1 

1 

1 

1 ../ 
1 ../ ../ 
1 ../ ../ 
1 ../ ../ 
1 ../ ../ 
1 ../ ../ 
1 ../ ../ 
1 ../ ../ 
1 ../ ../ 
1 ../ ../ 
1 ../ ../ 
1 ../ ../ 
1 ../ ../ 
1 ../ ../ 
1 ../ ../ 
1 ../ ../ 
1 ../ ../ 
1 ../ ../ 
1 ../ ../ 
1 ../ ../ 
1 ../ ../ 
1 ../ ../ 
1 ../ ../ 
1 ../ ../ 
1 ../ ../ 
1 ../ ../ 
1 ../ ../ 
1 ../ ../ 
1 ../ ../ 
1 

Reference: FR FRCP1 M (15-0486) 
SP15-003 

Feeding Rate 
Bench Sheet Review 

First Second 

JP CQ 

JP CQ 

1 ml NM JP 

1 ml 

1 ml 

1 ml NM co 

1 ml 

1 ml DS NM 

1 ml DS JP 

2 ml DS 

2mL NM 

2 ml NM 

2 ml NM CO 

2mL NM 

2mL ML co 

2 ml DS ML 

2 ml ca DS 

1 ml NM 

1 ml ML NM 

1 ml NM 

1.5 ml CO 

1.5 ml ca NM 

1.5mL ML CO 

1.5mL ca HKS 

1.5 ml ML JK 

1.5mL NM JK 

1.s ml ca NM 

1.5 ml NM ca 

1.5mL ML JP 

1,5 ml ca JP 

1.5 ml co HKS 

"bench sheet review was not completed on all days, this 1s not a requirement of the method and all results were reviewed at test completion 

Written by JP on 2015105101 HydroOual Labe>ratorles Lld. 

Initial EC: _ _o45~8'----
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F063 



Method FMD 32 Day ELS Client 

Fathead Minnow Bench Sheet 

NAU 104 Reference: FR FRCP1 M (15-0486) 

SP15-003 
Control hatching success must be >66% (l!10 per replicate). Post hatch survival must be >70%. 

um ero '"' N b fAr E mbryos and Hatche dO rgamsms 
Day 1 Day 2 Day3 Day 4 Days Day6 

Dead Dead Alive Alive Alive 
replicate Alive Embryos Embryos Alive Embryos Embryos Cull to 15 Embryos Alive Hatched Embryos Hatched Alive Hatched Alive Hatched 

14 1 15 0 15 3 12 15 13 7 

b 15 0 13 2 15 1 14 15 11 6 

' 15 0 10 4 15 3 12 15 12 6 

14 1 15 0 15 7 6 14 10 5 

' 28 . 2 27 1 

25 3 24 1 
Day 2 - Poor looking and dead embryos m replicates a, b, c and d are replaced with healthy embryos from replicates e and f. Replicates e and fare discarded after day 2 

Number of Alive Organisms 

replicate Day9 Day 10 Day11 Day 12 Day 13 Day 14 

7 11\ 6 6 6 6 6 

3 3 3 3 3 3 

' 6 6 6 6 6 6 

5 5 5 5 5 5 

replicate Day17 Day 18 Day 19 Oay20 Da"21 Day22 

6 6 6 6 6 6 

b 3 3 3 3 3 3 

' 6 6 6 6 6 6 

5 5 5 5 5 5 

replicate Day25 Day 26 Day 27 Day28 Day29 Day30 

' 6 6 6 6 6 6 

b 3 3 3 3 3 3 

' 6 6 6 6 6 6 

d 5 5 5 5 5 5 
Comments/Observations: None 

Average Length Incidence of 
re• licate Hatchin- Success Post Hatch Survival Cumulatfve Survival (mml D•" Weinht ner fish lmnl Deformities 

' 100% 33% 33% 14 6.28 0% 

b 100% 20% 20% 16 12.20 0% 

' 100% 40% 40% 13 6.35 0% 

d 93% 36% 33% 14 8.11 0% 

Average 98% 32% 32% 14 8.23 0% 

Written l>y JP on 2015105/01 HydroQual Lal>oratories Ltd. 

Diiii7 

Alive Hatched 

7 

4 

6 

5 

Day 15 

6 

3 

6 

5 

Day23 

6 

3 

6 

5 

Day31 

6 

3 

6 

5 

Daya 

Alive Hatched 

Day 16 

6 

3 

6 

5 

Day24 

6 

3 

6 

5 

Day32 

5 

3 

6 

5 

Fiie: 15--0486 
F063 
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Method FMD 32 Day ELS 

pH 

EC (µS/cm) 

DO{mg/L) 

Temp. (''CJ 

pH 

EC (µS/cm) 

DO (mg/L) 

Temp. (°C) 

pH 

EC (µS/cm) 

DO(mg/L) 

Temp. (°C) 

pH 

EC (µS/cm) 

DO (mg/L) 

Temp. (°C) 

pH 

EC (µS/cm) 

DO(mg/L) 

Temp. (°C} 

Davo 
New 

8.0 

557 

8.3 

25 

Da118 
Now 

6.1 

595 

7.9 

25 

Dav16 
New 

8.2 

614 

7.8 

25 

oav24 
Now 

8.2 

465 

7.4 

25 

Dav32 
Now 

Written by Jp on 2015/05101 

Old 

-

Old 

8.3 

560 

7.5 

24 

Old 

8.2 

646 

7.2 

25 

Old 

7.9 

488 

5.6 

25 

Old 

8.2 

422 

6.3 

24 

Fathead Minnow Bench Sheet 

Client NAU 104 

D• 1 D• 2 
Now Old New Old 

7.9 8.1 8.1 8.0 

579 550 540 548 

8.2 7.4 7.5 77 

25 24 24 24 

D• 9 D• 10 
Now Old Now Old 

8.3 8.3 6.2 8.2 

818 801 622 805 

7.4 6.6 7.6 7.2 

25 24 24 24 

Dav 17 Do 18 
Now Old Now Old 

8.2 8.2 8.1 8.1 

594 620 597 611 

7.5 6.9 7.5 7.0 

24 24 25 24 

Dav 25 Do 26 
Now Old Now Old 

8.1 7.9 8.2 8.2 

452 491 468 472 

7.6 6.9 7.5 7.0 

25 25 25 24 

New Solutions 
AVERAGE SD CV 

pH 8.2 0.16 2.0 

EC (µSiem) 546 72 13.1 

DO 7.6 0.18 2.4 

Temp. {°C} 25 0.42 5.5 

Chemlstr[es 

D• 3 
Now Old 

8.1 8.2 

552 547 

7.5 7.2 

25 24 

Dav 11 
Now Old 

8.2 8.1 

807 837 

7.6 7.0 

24 24 

Dav19 
Now Old 

8.3 8.4 

606 604 

7.6 7.2 

25 24 

Dav 27 
Now Old 

8.0 8.0 

487 479 

7.6 7.3 

25 24 

Reference: FR FRCP1 M (15-0486) 
SP15-003 

D• 4 Dav 5 
Now Old New Old 

8.3 8.2 8.2 62 

546 566 545 560 

7.7 7.4 7.6 7.2 

24 24 25 24 

D• 12 Day13 
Now Old New Old 

8.2 8.4 8.3 8.3 

614 624 807 627 

7.6 7.3 7.6 7.2 

25 24 25 24 

Dav 20 Dav21 
Now Old New Old 

8.2 8.3 8.1 8.1 

605 608 561 573 

7.5 6.8 7.5 7.1 

25 25 25 25 

Dav28 Dav 29 
Now Old Now Old 

8.4 8.4 84 8.4 

399 443 435 451 

7.5 7.1 7.6 7.1 

25 24 25 25 

Old Solutions 
AVERAG SD CV 

pH 6.2 0.17 2.1 

EC (µSiem} 552 73 13.3 

DO 7.1 0.37 5.3 

Temp. {°C) 24 0.44 1.8 

liydroQual Labora1orics Lid. 

D• 6 
Now Old 

8.3 8.2 

563 555 

7.5 7.2 

24 24 

D• 14 
Now Old 

61 8.2 

670 671 

7.8 7.2 

25 24 

04 22 
Now Old 

8.0 8.1 

465 467 

7.4 7.3 

25 24 

Do 30 
Now Old 

76 7.6 

441 452 

7.6 7.0 

25 25 

Dav 7 
Now Old 

6.1 8.3 

530 545 

7.7 7.3 

24 24 

D• 15 
Now Old 

8.4 8.3 

625 680 

7.8 7.1 

25 24 

D• 23 
Now Old 

8.0 8.0 

473 502 

76 6.9 

25 24 

D4 31 
Now Old 

8.2 8.1 

438 451 

7.6 7.1 

25 25 

FHe; 15-0486 
F063 



Method FMD 32 Day ELS 

Replicate A 

Fish 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

Dry Weight(mg) 
per fish 

Avg. length (mm) 

Replicate C 

Fish 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

Dry Weight(mg) 
perfrsh 
Avg. length (mm) 

Length (mm) 

14 

13 

14 

14 

14 

6.28 

14 

Length (mm) 

13 

12 

13 

13 

14 

14 

6.35 

13 

Writt«n by JP on 2015/05101 

Client 

Fathead Minnow Bench Sheet 

NAU 104 Reference: FR FRCP1 M (15-0486) 
SP15-003 

Test Termination 
For normal/abnormal column, use the following notation: 

N=Normal A= Abnormal And note location: H=head, 0 =oral, E=eves, G=aills, F=fins, S=soine 

Nonna!/ Abnormal 

Normal 

Normal 

Normal 

Normal 

Normal 

Nonm:ill Abnormal 

Normal 

Normal 

Normal 

Normal 

Normal 

Nonnal 

HydmO\lal Lab<>ratoties (.t<I. 

Replicate B 

Fish 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

Length (mm) 

16 

16 

15 

-

Dry Weight(mg) 
per fish 

Avg. length (mm) 

Replicate D 

Fish 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

Length (mm) 

14 

14 

15 

14 

14 

-

Dry Weight(mg) 
per fish 
Avg. length (mm) 

Normal/ Abnormal 

Normal 

Normal 

Normal 

-
-

12.20 

Normal/ Abnormal 

Normal 

Normal 

Normal 

Normal 

Nomial 

8.11 

14 

File: 15-0466 
FOS~ 



Method FMD 32 Day ELS Client 

Test Lo~ 

Date D•Y Time Technicians 

2015/05/06 0 1530 NM/JP/KL 

2015/05/07 1 1030 NM/JP/KL 

2015/05/08 2 1050 KUNM/JP 

2015105/09 3 1415 NM 

2015/05110 4 1245 ca 

2015/05111 5 1430 NM 

2015/05/12 6 1500 JP 

2015/05/13 7 1150 NM 

2015/05/14 8 1140 NM 

2015/05115 9 1130 OS 

2015/05/16 10 1000 OS 

2015/05117 11 1120 NM 

2015/05/18 12 1010 NM 

2015105/19 13 1340 CQ/NM 

2015/05/20 14 1200 NM/ML 

2015/05/21 15 1150 CQ/ML 

2015/05/22 16 1150 OS 

2015/05/23 17 1030 ca 
2015/05/24 16 1110 NM 

2015/05/25 19 1035 ML 

2015/05126 20 1200 NM 

2015105/27 21 1415 ca 
2015{05/28 22 1155 ML 

2015105/29 23 1150 CQ/ML 

2015/05130 24 1110 ca 
2015/05/31 25 1340 ML 

2015/06101 26 1045 NM 

2015106/02 27 1130 ca 
2015f06/03 28 1140 NM 

2015/06104 29 1345 ML 

2015/06105 30 1100 ca 
2015/06/06 '1 1130 ca 
2015/06/07 32 1400 NM 

Fathead Minnow Bench Sheet 

NAU 104 

Chem. ,,, 
C•rt 
Used AM PM 

1 

1 

1 

1 ./ 
1 ./ ./ 
1 ./ ./ 
1 ./ ./ 
1 ./ ./ 
1 ./ ./ 
1 ./ ./ 
1 ./ ./ 
1 ./ ./ 
1 ./ ./ 
1 ./ ./ 
1 ./ ./ 
1 ./ ./ 
1 ./ ./ 
1 ./ ./ 
1 ./ ./ 
1 ./ ./ 
1 ./ ./ 
1 ./ ./ 
1 ./ ./ 
1 ./ ./ 
1 ./ ./ 
1 ./ ./ 
1 ./ ./ 
1 ./ ./ 
1 ./ ./ 
1 ./ ./ 
1 ./ ./ 
1 ./ ./ 
1 

Reference: GH FR WS (15-0484) 
SP15-003 

Feeding Rate 
Bench Sheet Review 

First Second 

JP ca 

JP ca 
. 

1 ml NM JP 

1 mL ca 

1 ml 

1 ml NM ca 

1 ml 

1 ml OS NM 

1 ml NM OS 

2mL OS 

2 ml NM 

2mL NM 

2 ml NM ca 

2mL NM 

2 ml ML ca 

2 ml DS ML 

2mL ca OS 

1 ml NM 

1 ml ML NM 

1 ml NM 

1.5 ml ca 

1.5ml ca NM 

1.5ml ML ca 

1.5ml CQ HKS 

1.5 ml ML JK 

1.5 ml NM JK 

1.5 ml ca NM 

1.5 ml NM ca 

1.5ml Ml JP 

1.5 ml ca JP 

1.5ml ca HKS 

'bench sheet review was not completed on all days, this is not a requirement of the method and all results were reviewed at test completion 

Written by JP on 2015105101 HydroOuaJ Laboratorles Ltd. 

Initial EC:_258~8'-----

File: 15..0484 
F063 



Method FMD 32 Day ELS Client 

Fathead Minnow Bench Sheet 

NAU 104 Reference: GH FR WS (15-04841 
SP15-003 

Control hatchlng success must be :>66% (~10 per replicate), Post hatch survival must be >70%. 

Number of Allve Embryos and Hatched Organisms 
Day 1 Day2 Day 3 Day4 Days Oay6 

Dead Dead Alive Alive Alive 
replicate Alive Embryos Embryos Alive Embryos Embryos Cull to 15 Embryos Alive Hatched Embryos Hatched Alive Hatched Alive Hatched 

14 1 15 0 15 4 11 ~ 14 11 5 

15 0 15 0 15 3 12 15 12 2 

' 14 1 15 0 15 4 11 15 14 8 

15 0 15 0 15 7 8 1 14 13 7 

30 0 23 7 

29 1 28 1 
Day 2 - Poor looking and dead embryo$ 1n replicates a, b, c and dare replaced with healthy embryos from replicates e and f. Replicates e and fare discarded after day 2 

Number of Alive Organisms 

replic<1te Day9 Day 10 Day 11 Day12 Day 13 Day 14 

' 2 2 2 0 0 0 

b 2 2 2 2 2 2 

8 7 7 7 7 7 

d 6 6 6 6 8 6 

replicate Day 17 Day 18 Day19 Day20 Day21 Dav22 

' 0 0 0 0 0 0 

b 2 2 2 2 2 2 

7 7 7 7 7 7 

d 6 6 6 6 6 6 

replicate Day 25 Day26 Day27 Day 28 Day29 Day SO 

' 0 0 0 0 0 0 

b 2 2 2 2 2 2 

' 7 7 7 7 7 7 

d 6 6 6 6 6 6 
Comments/Observations: None 

Average length Incidence of 
recllcate Hatchlna Success Post Hatch Survival Cumulative Survival {mm) Orv Weiaht oer fish fmal Defonnlties 

' 93% 0% 0% 0 0.00 0% 

b 100% 13% 13% 17 14.99 0% 

' 100% 47% 47% 13 5.72 0% 

d 93% 43% 40% 15 7.44 0% 

Average 97% 26% 25% 11 7.04 0% 

Written by JP on 2015105101 Hy<;lroQual l..aboratories Lt<!. 

Day 7 

Alive Hatched 

5/1) 

2 

8 

7 

Oay15 

0 

2 

7 

6 

Day23 

0 

2 

7 

6 

Oay31 

0 

2 

7 

6 

Oa\18 

Alive Hatched 

Day 16 

0 

2 

7 

6 

Day24 

0 

2 

7 

6 

Day 32 

0 

2 

7 

6 

File: 15-{1484 
F063 
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Method FMD 32 Day ELS 

pH 

EC (µS/cm) 

DO (mgfl) 

Temp, (°C) 

pH 

EC (µS/cm) 

DO(mg/L) 

Temp. ("C) 

pH 

EC (µS/cm) 

DO{mgfL) 

Temp. (°CJ 

pH 

EC (µS/cm) 

DO (mg/L) 

Temp. ("CJ 

pH 

EC {µS/cm) 

DO (mg/L) 

Temp. (°C) 

Dave 
N•w 

7.9 

584 

8.2 

24 

Dav a 
N•w 

8.1 

820 

7.9 

25 

Dav 16 
N•w 

8.3 

642 

7.7 

25 

Dav24 
N•w 

8.2 

523 

7.5 

25 

Dav32 
Now 

Written by JP on 2015105/01 

D• 
Old Now 

7.9 

824 

8.0 

24 

D• 
Old N•w 

8.3 8.3 

599 613 

7.6 7.4 

24 25 

D• 
Old N•w 

8.2 6.3 

661 644 

70 7.6 

24 24 

D8 
Old N•w 

8.3 8.1 

541 519 

7.2 7.7 

25 25 

Old 

8.4 pH 

41l2 
EC (µStem} 

6.4 
DO 

24 Temp. (°C) 

Fathead Minnow Bench Sheet 

Client NAU 104 

1 D• 2 
Old N•w Old 

8.0 8.0 8.1 

596 829 590 

7.4 7.5 75 

24 25 24 

9 D• 10 
Old N•w Old 

8.4 8.2 8.4 

806 615 610 

7.1 7.8 7.3 

24 24 24 

17 D• 18 
Old N•w Old 

8.2 8.1 8.1 

657 647 658 

7.0 7.6 7.0 

24 25 25 

25 D8 26 
Old N•w Old 

8.2 8.2 8.2 

510 523 527 

7.9 7.6 7.1 

24 25 24 

New Solutlons 
AVERAGE SD CV 

8.2 0.13 1.6 

583 59 10.1 

7.6 0.16 2.1 

25 0.46 60 

Chemistries 

Reference: GH FR WS (15-0484) 
SP15-003 

D• 3 Dav4 Dav 5 
Now Old Now Old Now Old 

8.1 8.2 8.3 8.3 8.2 8.3 

808 579 558 598 592 808 

75 7.2 7.5 7.4 7.5 7.2 

24 24 24 24 25 24 

Dav 11 D• 12 Dav 13 
N•w Old N•w Old N•w Old 

8.3 8.3 8.3 8.3 8.2 8.3 

600 620 832 628 598 825 

78 7.2 7.8 8.8 7.7 7.3 

24 24 24 24 25 25 

Dav 19 D• 20 Dav 21 
N•w Old Now Old Now Old 

8.3 8.4 8.2 8.4 8.2 81 

649 650 649 646 618 614 

7.8 7.1 7.5 7.1 7.6 7.1 

25 24 25 25 25 25 

Oav27 D8 26 Dav29 
N•w Old Now Old N•w Old 

6.2 6.3 8.4 8.3 6.4 8.4 

517 520 498 505 473 500 

7.5 7.4 7.5 7.4 7.7 7.4 

25 24 25 24 25 24 

I Old Solutions 
AVERAG so CV 

pH 8.2 0.13 1.6 

EC{µS/cm) 587 60 10.3 

DO 73 0.41 5.6 

Temp. (°C) 24 0.44 1.6 

HydroQual Laboratories Lid, 

Dav6 
Now Old 

8.2 8.3 

594 598 

7.5 7.3 

25 24 

D• 14 
Now Old 

8.0 8.0 

656 673 

7.6 7.0 

25 24 

D• 22 
N•w Old 

8.1 7.9 

555 600 

7.5 7.1 

25 24 

D8 30 
N•w Old 

8.2 6.1 

470 487 

7.4 7.7 

25 25 

Dav? 
N•w Old 

8.1 8.3 

583 577 

7.7 7.4 

24 24 

Dav 15 
Now Old 

8.4 8.3 

655 678 

7.7 6.5 

25 25 

D• 23 
N•w Old 

8.0 8.1 

529 569 

75 7.1 

25 24 

Dav31 
N•w 

8.2 

473 

7.5 

25 

Old 

8.3 

482 

8.6 

25 

File: 15.0484 
F083 



Method FMD 32 Da ELS 

Replicate A 

Fish 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

Dry Weight(mg) 
per fish 

Avg_ length (mm) 

Replicate C 

Fish 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

Dry Weight(mg) 
perflsh 

Avg. length (mm) 

Length (mm) 

0 

0 

Length (mm) 

13 

12 

14 

13 

14 

13 

15 

5.72 

13 

Written by JP on 201SIOS/01 

Client 

Fathead Minnow Bench Sheet 

NAU 104 Reference: GH FR WS (15-0484) 
SP15-003 

Test Termination 
For normal/abnormal column, use the following notation: 

N=Normal A= Abnormal And note location: H=head1 0 , =f =oral, E=eves, G=aills, F- ins, s =so1ne 

Normal/ Abnormal 

Normal/ Abnormal 

Normal 

Normal 

Normal 

Normal 

Normal 

Normal 

Normal 

HydroQual L~boratories Ltd. 

Replicate B 

Fish 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

Length (mm) 

18 

16 

Dry Weight( mg) 
per fish 

Avg. length (mm) 

Replicate D 

Fish 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

Length (mm) 

15 

14 

15 

15 

14 

14 

Dry Weight(mg) 
per fish 

Avg. length (mm) 

Nornialt Abno1111al 

Normal 

Normal 

14,99 

17 

Normal/ Abnormal 

Normal 

Normal 

Nornial 

Normal 

Normal 

Normal 

7.44 

15 

File: 15-0484 
F063 



Method FMD 32 Day ELS Clie11t 

Test Lon 

Date O•y Time Technicians 

2015(05106 0 1530 NMfJPfKL 

2015105107 1 1030 NMIJPfKL 

2015105/08 2 1100 KUNMfJP 

2015(05/09 3 1415 NM 

2015(05110 4 1245 CQ 

2015f05f11 5 1430 NM 

2015/05112 6 1520 NM 

2015105113 7 1145 NM/OS 

2015/05114 8 1130 NM/OS 

2015/05(15 9 1130 OS 

2015/05(16 10 1010 OS 

2015/05117 11 1110 NM 

2015/05(18 12 1000 NM 

2015(05/19 13 1335 CQ/NM 

2015/05120 14 1210 NM/ML 

2015/05121 15 1155 COIML 

2015!05/22 16 1145 OS 

2015105123 17 1030 ca 

2015/05124 19 1115 NM 

2015/05/25 19 1040 ML 

2015/05126 20 1155 NM 

2015/05127 21 1420 ca 

2015/05128 22 1155 ML 

2015/05129 23 1150 CQ/ML 

2015/05/30 24 1110 CQ 

2015/05!31 25 1345 ML 

2015/06/01 26 1045 NM 

2015/06/02 27 1135 CQ 

2015/06/03 28 1130 NM 

2015/06/04 29 1340 ML 

2015/06/05 30 1100 ca 

2015/06/06 31 1130 ca 

2015/06/07 32 1410 NM 

Fathead Minnow Bench Sheet 

NAU 104 

Chem. 
F•d C•rt 

Used AM PM 

1 

1 

1 

1 ,( 

1 ,( ,( 

1 ,( ,( 

1 ,( ,( 

1 ,( ,( 

1 ,( ,( 

1 ,( ,( 

1 ,( ,( 

1 ,( ,( 

1 ,( ,( 

1 ,( ,( 

1 ,( ,( 

1 ,( ,( 

1 ,( ,( 

1 ,( ,( 

1 ,( ,( 

1 ,( ,( 

1 ,( ,( 

1 ,( ,( 

1 ,( ,( 

1 ,( ,( 

1 ,( ,( 

1 ,( ,( 

1 ,( ,( 

1 ,( ,( 

1 ,( ,( 

1 ,( ,( 

1 ,( ,( 

1 ,( ,( 

1 

Reference: CM MC2 WKLY WS-2 (15-0485) 
SP15-003 

Feeding Rate 
Bench Sheet Review 

First second 

JP CQ 

JP CQ 

1 mL NM JP 

1 ml 

1 ml 

1 ml NM CQ 

1 ml . 
1 ml OS NM 

1 ml OS JP 

2 ml OS 

2ml NM 

2 ml NM 

2 ml NM CQ 

2ml NM . 
2 ml ML CQ 

2ml OS ML 

2ml ca OS 

2ml NM 

2ml ML NM 

2mL NM 

3ml CQ 

3ml CQ NM 

3mL ML CQ 

3 ml CQ HKS 

3 ml ML JK 

3 ml NM JK 

3ml CQ NM 

3 ml NM ca 

3 ml Ml JP 

3 ml ca JP 

3 ml ca HKS 

'bench sheet reviev.r was not completed on all days, this is not a requirement of the method and all results were reviev.red at test completion 

Written by JP on 2015/05101 Hy<lroQual Laboratories Ltd. 

Initial EC:_-"45~8c_ __ _ 

File: 154'.1485 
F063 



Method FMD 32 Day ELS Client 

Fathead Minnow Bench Sheet 

NAU 104 Reference: CM MC2 WKL y WS-2 (15-0485) 

SP15-003 
Control hatching success must be >66% (~10 per replicate). Post hatch survival must be >70%. 

um er " m ryos an N b ofAll E b dHthdO ". """ isms 
Day 1 Day2 Da"3 Day4 Day 5 oa11e 

Dead Dead Alive Alive Alive 

Day? 

replicate Alive Embryos Embryos Alive Embryos Embryos Cull to 15 Embryos Alive Hatched Embryos Hatched Alive Hatched Alive Hatched Alive Hatched 

15 0 15 0 15 1 14 15 15 111 13 12 

15 0 15 0 15 3 12 15 15 13 12 

15 0 15 0 15 1 14 15 14 13 11 

15 0 15 0 15 5 10 15 15 9 8 

27 2 25 2 

30 0 21 0 
Day 2 - Poor loo King and dead embryos 1n replicates a, b, c and d are replaced with healthy embryos from replicates e and f. Replicates e and fare discarded after day 2 

Number of Alive Organisms 

replicate Day9 Day 10 Day 11 Day 12 Day 13 Day14 Day 15 

10 10 10 10 10 10 10 

b 11 10 10 10 10 10 10 

' 11 11 11 11 11 11 11 

d 8 8 8 8 8 8 8 

replicate Day 17 Day18 Day19 Day 20 Dav21 Dav22 Day23 

' 10 10 10 10 10 10 10 

10 10 10 10 10 10 10 

11 11 11 11 11 11 11 

8 8 8 8 8 8 8 

replicate Day25 Day26 Day27 Day28 Day 29 Day 30 Day 31 

' 10 10 10 10 10 10 10 

b 10 10 10 10 10 10 10 

' 11 11 11 11 11 11 11 

d 8 8 8 8 8 8 8 
Comments/Observations: None 

Average Length Incidence of 
renlicate Hatchin-• Success Post Hatch Survival Cumulative Survival (mm) 0"'' WeiNht ner fish tmn' Deformities 

' 100% 67% 67% 13 6.74 0% 

b 100% 67% 67% 14 7.43 0% 

0 100% 73% 73% 13 6.43 0% 

d 100% 57% 53% 14 9.00 0% 

Average 100% 66% 65% 13 7.40 0% 

Written by JP on 2015/05101 Hydroau~I LabOfatofics Ltd. 

Daya 

Alive Hatched 

Day 16 

10 

10 

11 

8 

Day24 

10 

10 

11 

8 

Day32 

10 

10 

11 

8 

File: 15.04a5 
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Method FMD 32 Day ELS 

pH 

EC (µS/Gm) 

DO{mg/l} 

Temp. (0 C) 

pH 

EC (µS/cm} 

DO (mgll) 

Temp. (°C) 

pH 

EC (µS/cm) 

DO (mg/L) 

Temp. (°C) 

pH 

EC (µS/cm) 

DO (mg/L) 

Temp. (°C) 

pH 

EC (µS/cm) 

DO {mglL} 

Temp. {°C) 

D• 0 
Now 

80 

487 

8.1 

24 

Da118 
Now 

8.1 

477 

8.2 

25 

Dav 16 
Now 

8.2 

518 

7.8 

25 

Dav24 
Now 

8.1 

348 

7.5 

25 

Dav32 
Now 

Written by JP on 2015105101 

Old 

-

Old 

8.3 

480 

74 

24 

Did 

8.1 

539 

6.6 

24 

Old 

8.0 

380 

6.8 

25 

Old 

8.1 

365 

7.3 

24 

Fathead Minnow Bench Sheet 

Client NAU 104 

D• 1 D• 2 
Now Old Now Old 

8.0 8.2 8.1 8.0 

480 449 457 450 

8.2 7.3 7.5 7.8 

24 24 25 24 

D• 9 Day10 
Now Old Now Old 

84 84 8.3 8.2 

493 492 496 492 

7.3 7.0 7.7 7.1 

25 24 25 24 

Da; 17 DB 18 
Now Old New Old 

8.2 8.0 8.1 7.9 

549 539 519 527 

7.8 6.1 7.6 6.0 

24 24 ~5 25 

Da1 25 D• 26 
Now Old Now Old 

8.1 8.0 8.2 8.1 

348 365 342 360 

7.7 7.1 7.6 7.0 

25 25 24 24 

New Solutions 
AVERAGE SD CV 

pH 8.2 0.13 1.6 

EC {µSiem) 449 71 15.8 

DO 7.6 0.20 2.6 

Temp. (°C) 25 0.45 5.9 

Chemistries 

Reference: CM MC2 WKLY WS-2 (15-0485) 
SP15-003 

D• 3 Do 4 Dav 5 D• 
New Old New Old Now Old Now 

8.2 8.2 8.2 8.3 8.2 83 8.2 

469 478 450 475 468 478 474 

74 7.2 7.7 74 7.5 7.2 7.5 

25 24 24 24 25 24 25 

Dav 11 D• 12 Dav13 D• 
Now Old Now Did New Old Now 

8.3 8.1 8.3 84 8.2 6.2 8.1 

523 519 486 503 496 512 522 

7.6 7.0 7.6 7.3 7.6 7.2 7.7 

25 24 25 24 25 25 25 

Dai 19 o, 20 Oav21 DB 
Now Did Now Old Now Old Now 

8.3 8.3 8.1 8.3 8.1 8.0 8.1 

519 521 516 523 485 495 372 

7.6 7.2 7.6 6.9 7.5 7.0 74 

25 24 26 25 25 25 25 

DB 27 DB 28 Dav 29 D• 
Now Old Now Old Now Old Now 

8.0 8.0 8.3 8.4 6.3 8.3 7.8 

347 359 330 341 350 342 364 

7.6 7.3 7.5 7.1 7.6 7.3 7.4 

25 25 25 24 25 24 25 

Old Solutions 
AVERAG SD CV 

pH 8.1 0.18 2.2 

EC (µSiem) 458 69 15.1 

DO 7.1 0.38 5.4 

Temp. (°C} 24 044 1.8 

HydroQual laboratories Ltd. 

6 
Old 

8.3 

469 

7.3 

24 

14 
Old 

8.0 

552 

64 

24 

22 
Old 

7.9 

494 

7.3 

24 

30 
Old 

7.8 

360 

74 

24 

D• 7 
Now Old 

8.2 84 

443 459 

7.8 74 

24 24 

Dav15 
Now Old 

' 

8.3 8.3 

518 547 

7.7 7.2 

25 24 

Dav23 
Now Old 

7.9 7.8 

355 414 

7.6 6.5 

25 24 

Dav 31 
Now 

8.1 

354 

7.6 

25 

Old 

8.1 

370 

7.4 

25 

Fiie; 15-0485 
F063 
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Method FMD 32 Day ELS Client 

Fathead Minnow Bench Sheet 

NAU 104 Reference: CM MC2 WKLY WS..2 (15-0485) 
SP15-003 

Test Termination 
For normallabnormal column, use the following notation: 

' N=Normal A= Abnormal And note location: H=head, 0 E G II F f 5 =oral =eves =ai s, =ins, =so1ne 
Replicate A 

Fish 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 
. 

Dry Weight( mg) 
per fish 

Avg. length (mm) 

Replicate C 

Fish 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

Dry Weight(mg) 
per fish 

Avg. length (mm) 

Length (mm) 

14 

11 

14 

12 

15 

15 

14 

13 

10 

14 

6.74 

13 

Length (mm) 

14 

14 

14 

13 

13 

11 

12 

11 

14 

12 

11 

6.43 

13 

Written by JP on 2015/0S/01 

Nomial/ Abnormal 

Normal 

Normal 

Normal 

Normal 

NOllTlal 

Nomial 

Normal 

NollTlal 

Normal 

Nonnal 

Normal/ Abnonnal 

Normal 

NoITTlal 

Normal 

Normal 

Normal 

Normal 

Normal 

Normal 

Normal 

Nonna I 

Normal 

HydroQual Laboratorfes Ltd. 

Replicate B 

Fish 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

Length (mm} 

14 

14 

13 

13 

13 

14 

13 

14 

14 

14 

Dry Weight(mg) 
per fish 

Avg. length (mm) 

Replics!e D 

Fish 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

Length {mm) 

13 

15 

14 

16 

15 

14 

13 

14 

Dry Weight( mg) 
per fish 

Avg. length (mm) 

Normal/ Abnormal 

Normal 

Normal 

Normal 

Normal 

Normal 

Normal 

Normal 

Normal 

Normal 

Normal 

7.43 

14 

No1Tnall Abnormal 

No1Tnal 

No1Tnal 

NollTlal 

NollTlal 

No1Tnal 

No1Tnal 

No1Tnal 

No1Tnal 

-

9.00 

14 

File: 15-0485 
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CETIS Summary Report Report Date: 

Test Code: 

18 Jun-1513:11(p1 of 1) 

TeckQ2 110-3912-7552 

Fathead Minnow 32-d Survival and Growth Test Nautilus Environmental 

Batch ID: 17-3865-4657 Test Type: Survival-Development-Growth Analyst: Cat Curran 

Start Date: 06 May-1515:30 Protocol: ASTM E1241-05 (2013) Diluent: 

Ending Date: 07 Jun-15 14:00 Species: Pimepha!es promelas Brine: 

Duration: 31d 22h Source: Aquatic Biosystems, CO Age: 

Sample Code Sample ID 

Control 15-0125-1748 

FR_UFR1 05-6734-9954 

GH_FR1 00-6619-3392 

FR_FRCP1 03-2723-8089 

CM_MC2 01-2075-6743 

Sample Code Material Type 

Control Water Sample 
FR_UFR1 Water Sample 
GH_FR1 Water Sample 

FR_FRCP1 Water Sample 
CM_MC2 Water Sample 

Hatched Rate Summary 

Sample Code Count 

Control 
FR_UFR1 
GH_FR1 
FR_FRCP1 
CM_MC2 

Hatched Rate Detail 

Sample Code 
Control 
FR_UFR1 

GH_FR1 

FR_FRCP1 

CM_MC2 

Hatched Rate Binomials 

Sar:n pie Code 
Control 
FR_UFR1 

GH_FR1 

FR_FRCP1 

CM_MC2 

4 
4 

4 
4 
4 

Rep 1 
0.9333 

0.8667 

0.9333 

Rep 1 

14/15 

13/15 

14/15 

15/15 

15/15 

Sample Date Receive Date Sample Age Client Name 
06 May-15 06 May-15 16h Teck Coal 

05 May-15 09:20 06 May-15 08:34 30h (8.6 'C) 

05 May-15 09:20 06 May-15 08:34 30h (7.5 'C) 

05 May-1511:20 06 May-15 08:34 28h (9.5 'C) 

05 May-15 14:40 06 May-15 08:34 25h (6 'C) 

Sample Source 
Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Mean 
0.9833 
0.9333 

0.9667 
0.9833 

Rep 2 

1 

Rep 2 

15/15 

15/15 

15/15 

15/15 

15/15 

95°/o LCL 

0.9303 
0.8467 
0.9054 
0.9303 

Rep 3 
1 

0.9333 

1 

Rep3 

15/15 

14/15 

15/15 

15/15 

15/15 

95°/o UCL 
1 

Rep4 

1 

0.9333 

0.9333 

0.9333 

Rep4 

15/15 

14/15 

14/15 

14/15 

15/15 

Station Location 
Control 
FR_UFR1_M_04052015_N 

GH_FR1_WS_2015-05-04_N 

FR_FRCP1_M_04052015_N 

CM_MC2_WKLY _WS_20150505_ 

Min Max Std Err 
0.9333 1 0.01667 
0.8667 0.02722 
0.9333 0.01925 
0.9333 0.01667 

1 0 

Latitude 

Std Dev 

0.03333 
0.05443 

0.03849 
0.03333 
0 

Project 

Longitude 

CV0/o o/nEffect 
3.39°/o 0.0°/o 
5.83°/o 5.09% 
3.98% 1.7% 
3.39% 0.0% 
0.0% -1.7% 

000-469-187-2 CETIS™ v1 .8.7.16 Analyst: __ _ QA: __ _ 



CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 

Analyzed: 

Batch ID: 

Start Date: 

Ending Date: 

Duration: 

08-3644-1598 

17 Jun-15 16:46 

17-3865-4657 

06 May-1515:30 

07 Jun-1514:00 

31d 22h 

Endpoint: Hatched Rate 
Analysis: Parametric-Two Sample 

Test Type: Survival-Development-Growth 

Protocol: ASTM E1241-05 (2013) 

Species: Pimepha!es promelas 

Source: Aquatic Biosystems, CO 

Report Date: 
Test Code: 

18Jun-1507:41 (p1of2) 

TeckQ2 I 10-3912-7552 

Nautilus Environmental 

CETIS Version: CET1Sv1 .8.7 

Official Results: Yes 

Analyst: Cat Curran 

Diluent: 

Brine: 

Age: 

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

Control 15-0125-1748 06 May-15 06 May-15 16h Teck Coal 

FR_UFR1 05-6734-9954 05 May-15 09:20 06 May-15 08:34 30h (8.6 °C) 

Sample Code Material Type 

Control Water Sample 

FR_UFR1 Water Sample 

Data Transform Zeta 

Angular (Corrected) NA 

Equal Variance t Two-Sample Test 

Sample Code vs Sample Code 

Control FR_UFR1 

ANOVA Table 

Source 

Between 

Error 

Total 

Distributional Tests 

Attribute 

Variances 

Sum Squares 

0.01767464 

0.04294776 

0.0606224 

Test 

Variance Ratio F 

Sample Source 

Teck Coal 

Teck Coal 

Alt Hyp Trials 

C>T NA 

Test Stat Critical 

1.571 1.943 

Mean Square 

0.01767464 

0.00715796 

Test Stat 

2.302 
Distribution Shapiro-Wilk W Normality 0.9149 

Hatched Rate Summary 

Sample Code Count Mean 95% LCL 

Control 4 0.9833 0.9303 
FR_UFR1 4 0.9333 0.8467 

Angular (Corrected) Transformed Summary 

Sample Code Count Mean 95% LCL 

Control 4 1.408 1.304 
FR_UFR1 4 1.314 1.155 

Hatched Rate Detail 

Sample Code Rep 1 Rep 2 Rep 3 
Control 0.9333 

FR_UFR1 0.8667 0.9333 

Angular {Corrected) Transformed Detail 

Sample Code Rep 1 Rep 2 Rep 3 

Control 1.31 1.441 1.441 

FR_UFR1 1.197 1.441 1.31 

Hatched Rate Binomials 

Sample Code Rep 1 Rep 2 Rep 3 

Control 14/15 15/15 15/15 

FR_UFR1 13/15 15/15 14/15 

000-469-187-2 

Station Location Latitude 

Control 
FR_UFR1_M_04052015_N 

Seed PMSD Test Result 

NA 6.0°/o 

MSD DF P-Value P-Type Decision(a:5°/o) 

0.116 6 0.0836 CDF Non-Significant Effect 

OF F Stat P-Value Decision{a:5°/o) 

1 2.469 0.1672 Non-Significant Effect 

6 

7 

Critical P-Value Decision( a: 1°/o) 

47.47 0.5114 Equal Variances 

0.6451 0.3896 Normal Distribution 

95o/o UCL Median Min Max Std Err 

1 1 0.9333 0.01667 

0.9333 0.8667 0.02722 

95o/o UCL Median Min Max Std Err 

1.513 1.441 1.31 1.441 0.03292 

1.473 1.31 1.197 1.441 0.04995 

Rep4 

1 

0.9333 

Rep4 

1.441 

1.31 

Rep 4 

15/15 

14/15 

CETIS'M v1.8.7.16 Analyst: 

Longitude 

CV% o/l)Effect 

3.39°/o 0.0% 

5.83% 5.09% 

CV% %Effect 

4.68% 0.0% 

7.6% 6.68% 

~ 
0~Ujf1/t( 



CETIS Analytical Report 

Fathead Minnow 32Rd Survival and Growth Test 

Analysis ID: 08-3644-1598 Endpoint: Hatched Rate 
Analyzed: 17 Jun-1516:46 Analysis: Parametric~Two Sample 

Graphics 

_,,,., 

•l,l 

000-469-187-2 CETIS'M v1.8.7.16 

Report Date: 

Test Code: 

18 Jun-15 07:41(p2 of 2) 

TeckQ2 j 10-3912-7552 

Nautilus Environmental 

CETIS Version: CETISv1 .8.7 
Official Results: Yes 

• 

• • 

• 

Raoklt> 

Analyst: __ _ QA: __ _ 



CETIS Analytical Report Report Date: 

Test Code: 

18 Jun-15 07:41(p1 of 2) 

TeckQ2 ! 10-3912-7552 

Fathead Minnow 32-d Survival and Growth Test Nautilus Environmental 

Analysis ID: 11-4436-8856 Endpoint: Hatched Rate CETIS Version: CET1Sv1.8.7 

Analyzed: 17 Jun-1516:45 

Batch ID: 17-3865-4657 

Start Date: 06 May-15 15:30 

Ending Date: 07 Jun-1514:00 

Duration: 31d 22h 

Sample Code Sample ID 

Control 15-0125-1748 

GH_FR1 00-6619-3392 

FR_FRCP1 03-2723-8089 

CM_MC2 01-2075-6743 

Sample Code Material Type 

Control Water Sample 

GH_FR1 Water Sample 

FR_FRCP1 Water Sample 

CM_MC2 Water Sample 

Data Transform Zeta 

Angular (Corrected) NA 

Dunnett Multiple Comparison Test 

Sample Code vs Sample Code 

Control GH_FR1 

ANOVA Table 

Source 

Between 

Error 

Total 

Distributional Tests 

Attribute 

FR_FRCP1 

CM_MC2 

Sum Squares 

0.008672003 

0.04336001 
0.05203202 

Test 

Analysis: Parametric-Control vs Treatments Official Results: Yes 

Test Type: Survival-Development-Growth Analyst: Cat Curran 

Protocol: ASTM E1241-05 (2013) Diluent: 

Species: Pimephales promelas Brine: 

Source: Aquatic Biosystems, CO Age: 

Sample Date Receive Date Sample Age Client Name 

06 May-15 06 May-15 16h Teck Coal 

05 May-15 09:20 06 May-15 08:34 30h (7.5 'C) 

05 May-1511:20 06 May-15 08:34 28h (9.5 'C) 

05 May-1514:40 06 May-15 08:34 25h (6 'C) 

Sample Source 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Alt Hyp Trials 

C>T NA 

Test Stat Critical 

0.7746 2.287 

0 2.287 
-0.7746 2.287 

Mean Square 

0.002890667 

0.003613334 

Test Stat 

Seed 

NA 

MSD 

0.097 

0.097 
0.097 

OF 

3 
12 

15 

Critical 

Station Location 

Control 

GH_FR1_WS_2015-05-04_N 

FR_FRCP1_M_04052015_N 

CM_MC2_WKLY _WS_20150505_ 

Latitude 

PMSD Test Result 

5.01% 

DF P~Value P-Type Decision(a:5o/o) 

6 0.4263 CDF Non-Significant Effect 

6 0.7500 CDF Non-Significant Effect 

6 0.9362 CDF Non-Significant Effect 

F Stat P~Value Decision(a:So/o) 

0.8 0.5174 Non-Significant Effect 

P-Value Decision( a: 1 o/o) 

Variances Mod Levene Equality of Variance 1.333 5.953 0.3096 Equal Variances 

Variances Levene Equality of Variance 6 5.953 0.0097 Unequal Variances 
Distribution Shapiro-Wilk W Normality 0.8514 0.8408 0.0143 Norma! Distribution 

Hatched Rate Summary 

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

Control 4 0.9833 0.9303 1 0.9333 1 0.01667 
GH_FR1 4 0.9667 0.9054 0.9667 0.9333 0.01924 
FR_FRCP1 4 0.9833 0.9303 1 0.9333 0.01667 
CM_MC2 4 0 

Angular (Corrected) Transformed Summary 

Sample Code Count Mean 95% LCL 95% UCL Median Min Max Std Err 

Control 4 1.408 1.304 1.513 1.441 1.31 1.441 0.03292 
GH_FR1 4 1.375 1.254 1.496 1.375 1.31 1.441 0.03802 
FR_FRCP1 4 1.408 1.304 1.513 1.441 1.31 1.441 0.03292 
CM_MC2 4 1.441 1.441 1.442 1.441 1.441 1.441 0 

Project 

Longitude 

CVo/o %Effect 

3.39% 0.0% 

3.98% 1.7% 

3.39% 0.0% 
0.0% -1.7°/o 

CV% %Effect 

4.68% 0.0% 
5.53% 2.34% 
4.68% 0.0% 
0.0% -2.34o/o 

~ 
~Ff//.!~ 

000-469-187-2 CETIS'M v1.8.7.16 Analyst: __ _ QA: __ _ 



CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 11-4436-8856 Endpoint: 
Analyzed: 17 Jun-15 16:45 Analysis: 

Hatched Rate Detail 

Sample Code Rep 1 Rep 2 

Control 0.9333 1 

GH_FR1 0.9333 

FR_FRCP1 

CM_MC2 

Angular (Corrected) Transformed Detail 

Sample Code Rep 1 Rep2 
Control 1.31 1.441 
GH_FR1 1.31 1.441 

FR_FRCP1 1.441 1.441 

CM_MC2 1.441 1.441 

Hatched Rate Binomials 

Sample Code Rep 1 Rep2 

Control 14115 15/15 

GH_FR1 14115 15115 

FR_FRCP1 15115 15/15 

CM_MC2 15115 15115 

Graphics :: I E!'""I . 5=l. E~l 
.. 
'' 

.. ~ 

" 

""-"' 

000-469-187-2 

Hatched Rate 
Parametric-Control vs Treatments 

Rep3 Rep4 

1 1 

0.9333 

0.9333 

Rep3 Rep4 

1.441 1.441 

1.441 1.31 

1.441 1.31 

1.441 1.441 

Rep 3 Rep4 

15/15 15115 

15115 14115 

15/15 14/15 

15115 15115 

• 
'·" 

D,01 

·l.O 

CETIS'M v1.8.7.16 

Report Date: 

Test Code: 

18 Jun-15 07:41 (p 2 of 2) 

TeckQ2 110-3912-7552 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

• 

• • • • • 

·-- ·--·- -··-··-··············•···--·--- . 

•• 

• • 
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Analyst: __ _ 
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QA: __ _ 



CETIS Analytical Report Report Date: 

Test Code: 

18Jun-1513:10(p1of2) 

TeckQ2 I 10-3912-7552 

Fathead Minnow 32-d Survival and Growth Test Nautilus Environmental 

Analysis ID: 14-8339-4895 Endpoint: Hatched Rate CETIS Version: CETISv1.8.7 

Analyzed: 18 Jun-15 13:10 

Batch ID: 17-3865-4657 

Start Date: 06 May-1515:30 

Ending Date: 07 Jun-1514:00 

Duration: 31d 22h 

Sample Code Sample ID 

FR_UFR1 05-6734-9954 

GH_FR1 00-6619-3392 

FR_FRCP1 03-2723-8089 

CM_MC2 01-2075-6743 

Sample Code Material Type 

FR_UFR1 Water Sample 

GH_FR1 Water Sample 

FR_FRCP1 Water Sample 

CM_MC2 Water Sample 

Analysis: Parametric-Control vs Treatments Official Results: Yes 

Test Type: Survival-Development-Growth 

Protocol: ASTM E1241-05 (2013) 

Analyst: Cat Curran 

Species: Pimephales promelas 

Source: Aquatic Biosystems, CO 

Sample Date Receive Date Sample Age 

05 May-15 09:20 06 May-15 08:34 30h (8.6 °C) 

05 May-15 09:20 06 May-15 08:34 30h (7.5 °C) 

05 May-15 11 :20 06 May-15 08:34 28h (9.5 °C) 

05 May-15 14:40 06 May-15 08:34 25h (6 °C) 

Diluent: 

Brine: 

Age: 

Client Name 

Teck Coal 

Sample Source Station Location 

Teck Coal FR_UFR1_M_04052015_N 

Teck Coal GH_FR1_WS_2015-05-04_N 

Teck Coal FR_FRCP1_M_ 04052015_N 

Teck Coal CM_MC2_WKLY _WS_20150505_ 

Latitude 

Data Transform Zeta Alt Hyp Trials Seed PMSD Test Result 

Angular (Corrected) NA 

Dunnett Multiple Comparison Test 

Sample Code 

FR_UFR1 

ANOVA Table 

Source 

Between 

Error 

vs Sam pie Code 

GH_FR1 

FR_FRCP1 

CM_MC2 

Sum Squares 

0.03518395 

0.06029176 

C>T NA NA 

Test Stat Critical MSD OF 

-1.219 2.287 0.115 6 
-1.876 2.287 0.115 6 
-2.532 2.287 0.115 6 

Mean Square OF 

0.01172799 3 

0.005024314 12 
·~---------------

Total 0. 09547572 15 

Distributional Tests 

Attribute Test Test Stat Critical 

Variances Mod Levene Equality of Variance 1.572 5.953 
Variances Levene Equality of Variance 2.641 5.953 
Distribution Shapiro-Wilk W Normality 0.9497 0.8408 

Hatched Rate Summary 

Sample Code Count Mean 95% LCL 95% UCL 

FR_UFR1 4 0.9333 0.8467 1 
GH_FR1 4 0.9667 0.9054 
FR_FRCP1 4 0.9833 0.9303 
CM_MC2 4 

Angular (Corrected) Transformed Summary 

Sample Code Count Mean 95°/o LCL 95o/o UCL 

FR_UFR1 4 1.314 1.155 1.473 
GH_FR1 4 1.375 1.254 1.496 
FR_FRCP1 4 1.408 1.304 1.513 
CM_MC2 4 1.441 1.441 1.442 

6.94% 

P-Value P-Type Decision(a:5%) 

0.9759 GDF Non-S!gnificant Effect 

0.9950 GDF Non-Significant Effect 

0.9990 GDF Non-Significant Effect 

F Stat P-Value Oecision(a:S%1) 

2.334 0.1255 Non-Significant Effect 

P-Value Decision( a: 1 o/o) 

0.2474 Equal Variances 

0.0971 Equal Variances 

0.4842 Norma! Distribution 

Median Min Max Std Err 

0.9333 0.8667 0.02722 

0.9667 0.9333 0.01924 

0.9333 0.01667 

0 

Median Min Max Std Err 

1.31 1.197 1.441 0.04995 

1.375 1.31 1.441 0.03802 

1.441 1.31 1.441 0.03292 
1.441 1.441 1.441 0 

Project 

Longitude 

CV% 

5.83% 

3.98°/o 

3.39% 

0.0% 

CVo/o 

7.6% 

5.53% 

4.68°/o 
o.0°1o 

o/oEffect 

0.0% 

-3.57°/o 

-5.36o/o 

-7.14%1 

%Effect 

0.0°/o 

-4.65% 

-7.15% 

-9.66% 

# 
~11/1-f 

000-469-187-2 CETIS'M v1.8.7.16 Analyst: __ _ QA: __ _ 



CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 14-8339-4895 Endpoint: Hatched Rate 
Analyzed: 18 Jun-1513:10 Analysis: Parametric-Control vs Treatments 

Hatched Rate Detail 

Sample Code Rep 1 Rep 2 Rep3 Rep4 

FR_UFR1 0.8667 1 0.9333 0.9333 

GH_FR1 0.9333 0.9333 

FR_FRCP1 0.9333 

CM_MC2 

Angular {Corrected) Transformed Detail 

Sample Code Rep 1 Rep 2 Rep3 Rep4 

FR_UFR1 1.197 1.441 1.31 1.31 

GH_FR1 1.31 1.441 1.441 1.31 
FR_FRCP1 1.441 1.441 1.441 1.31 

CM_MC2 1.441 1.441 1.441 1.441 

Hatched Rate Binomials 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 

FR_UFR1 13/15 15/15 14/15 14/15 

GH_FR1 14/15 15/15 15/15 14/15 
FR_FRCP1 15/15 15/15 15/15 14/15 

CM_MC2 15/15 15/15 15/15 15/15 
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Report Date: 

Test Code: 

18 Jun-15 13:11(p2 of 2) 

TeckQ2 I 10-3912-7552 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 
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CETIS Summary Report Report Date: 

Test Code: 

18 Jun-15 13:15 (p 1 of 1) 

Teck02 I 10-3912-7552 

Fathead Minnow 32-d Survival and Growth Test Nautilus Environmental 

Batch ID: 17-3865-4657 Test Type: Survival-Development-Growth Analyst: Cat Curran 

Start Date: 06 May-1515:30 Protocol: ASTM E1241-05 (2013) Diluent: 
Ending Date: 07 Jun-15 14:00 Species: Pimepha!es promelas Brine: 
Duration: 31d 22h Source: Aquatic Biosystems, CO Age: 

Sample Code Sample ID 

Control 15-0125-1748 

FR_UFR1 05-6734-9954 

GH_FR1 00-6619-3392 

FR_FRCP1 03-2723-8089 

CM_MC2 01-2075-6743 

Sample Code Material Type 
Control Water Sample 
FR_UFR1 Water Sample 

GH_FR1 Water Sample 

FR_FRCP1 Water Sample 
CM_MC2 Water Sample 

Survival Rate Summary 

Sample Code Count 

Control 4 

FR_UFR1 4 

GH_FR1 4 

FR_FRCP1 4 

CM_MC2 4 

Survival Rate Detail 

Sample Code Rep 1 

Control 0.5333 

FR_UFR1 0.8667 

GH_FR1 0 

FR_FRCP1 0.3333 

CM_MC2 0.6667 

Survival Rate Binomials 

Sample Code Rep 1 

Control 8/15 

FR_UFR1 13/15 

GH_FR1 0/15 

FR_FRCP1 5/15 

CM_MC2 10/15 

Sample Date Receive Date Sample Age Client Name 
06 May-15 06 May-15 16h Teck Coal 

05 May-15 09:20 06 May-15 08:34 30h (8.6 °C) 

05 May-15 09:20 06 May-15 08:34 30h (7.5 °C) 

05 May-1511:20 06 May-15 08:34 28h (9.5 °C) 

05 May-15 14:40 06 May-15 08:34 25h (6 °C) 

Sample Source 

Teck Coal 
Teck Coal 
Teck Coal 
Teck Coal 

Teck Coal 

Mean 

0.8333 

0.7333 

0.25 

0.3167 

0.65 

Rep 2 

0.8667 

0.8 

0.1333 

0.2 

0.6667 

Rep 2 

13/15 

12/15 

2/15 

3/15 

10/15 

95o/G LCL 

0.5035 

0.5397 

0 

0.1832 

0.5165 

Rep3 

0.9333 

0.6667 

0.4667 

0.4 

0.7333 

Rep 3 

14/15 

10/15 

7/15 

6/15 

11/15 

95% UCL 

1 

0.927 

0.6005 

0.4501 

0.7835 

Rep4 

1 

0.6 

0.4 

0.3333 

0.5333 

Rep4 

15/15 

9/15 

6/15 

5/15 

8/15 

Station Location 
Control 
FR_UFR1_M_04052015_N 

GH_FR1_WS_2015-05-04_N 

FR_FRCP1_M_04052015_N 

CM_MC2_WKLY _WS_20150505_ 

Min Max Std Err 

0.5333 1 0.1036 

0.6 0.8667 0.06086 

0 0.4667 0.1101 

0.2 0.4 0.04194 

0.5333 0.7333 0.04194 

Latitude 

Std Dev 

0.2073 

0.1217 

0.2203 

0.08389 

0.08389 

Project 

Longitude 

CVo/o 
24.87%1 
16.6% 
88.11o/o 
26.49°/o 
12.91% 

%Effect 
o.0°1o 
12.0°/o 
70.0°/o 
62.0°/o 
22.0% 

~ 
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CETIS Analytical Report Report Date: 

Test Code: 

18Jun-1507:44(p1 of 2) 

TeckQ2 I 10-3912-7552 

Fathead Minnow 32-d Survival and Growth Test Nautilus Environmental 

Analysis ID: 01-1215-5397 Endpoint: Survival Rate CETIS Version: CET1Sv1.8.7 

Analyzed: 17 Jun-15 16:29 

Batch ID: 17-3865-4657 

Start Date: 06 May-1515:30 

Ending Date: 07 Jun-15 14:00 

Duration: 31d 22h 

Analysis: Parametric-Two Sample 

Test Type: Survival-Development-Growth 

Protocol: ASTM E1241-05 (2013) 

Species: Pimephales prome!as 

Source: Aquatic Biosystems, CO 

Official Results: Yes 

Analyst: Cat Curran 

Diluent: 

Brine: 

Age: 

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

Control 15-0125-1748 06 May-15 06 May-15 16h Teck Coal 

FR_UFR1 05-6734-9954 05 May-15 09:20 06 May-15 08:34 30h (8.6 °C) 

Sample Code Material Type 

Control Water Sample 

FR_UFR1 Water Sample 

Data Transform Zeta 
Angular (Corrected) NA 

Equal Variance t Two..Sample Test 

Sample Code vs Sample Code 

Control FR_UFR1 

ANOVA Table 

Source 

Between 

Error 
Total 

Distributional Tests 

Attribute 

Variances 

Sum Squares 

0.04823435 

0.2753132 

0.3235476 

Test 

Variance Ratio F 

Sample Source 

Teck Coal 

Teck Coal 

Alt Hyp Trials 

C >T NA 

Test Stat Critical 

1.025 1.943 

Mean Square 

0.04823435 

0.04588554 

Test Stat 

3.591 
Distribution Shapiro-Wilk W Normality 0.9581 

Survival Rate Summary 

Sample Code Count Mean 95% LCL 

Control 4 0.8333 0.5035 
FR_UFR1 4 0.7333 0.5397 

Angular (Corrected) Transformed Summary 

Sample Code Count Mean 95°/o LCL 

Control 4 1.192 0.7654 
FR_UFR1 4 1.036 0.8114 

Survival Rate Detail 

Sample Code Rep 1 Rep 2 Rep3 

Control 0.5333 0.8667 0.9333 

FR_UFR1 0.8667 0.8 0.6667 

Angular (Corrected) Transformed Detail 

Sample Code Rep 1 Rep 2 Rep 3 

Control 0.8188 1.197 1.31 

FR_UFR1 1. 197 1.107 0.9553 

Survival Rate Binomials 

Sample Code Rep 1 Rep 2 Rep3 
Control 8115 13115 14115 

FR_UFR1 13115 12115 10115 

000-469-187 -2 

Station Location Latitude 

Control 

FR_UFR1_M_04052015_N 

Seed 

NA 

MSD DF P-Value 

0.294 6 0. 1724 

DF 

1 

6 
7 

Critical 

47.47 
0.6451 

95o/o UCL 

0.927 

95% UCL 

1.618 

1.261 

Rep4 

1 

0.6 

Rep4 

1.441 

0.8861 

Rep4 

15115 

9115 

F Stat 

1.051 

P-Value 

0.3217 
0.7918 

Median 

0.9 

0.7333 

Median 

1.253 

1.031 

CETIS™ v1.8.7.16 

PMSD Test Result 

26.7% 

P-Type Decision(a:5°/o) 

CDF Non-Significant Effect 

P-Value Decision( a: 5°/o) 

0.3448 Non-Significant Effect 

Decision(a:1%) 

Equal Variances 

Normal Distribution 

Min Max Std Err 

0.5333 0.1036 

0.6 0.8667 0.06086 

Min Max Std Err 

0.8188 1.441 0.134 

0.8861 1.197 0.07069 

Analyst 

Project 

Longitude 

CV0/o %1Effect 

24.87°/o 0.0% 

16.6% 12.0o/o 

CVo/o %Effect 

22.48% 0.0% 

13.64% 13.03% 

~ 
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CETIS Analytical Report 

Fathead Minnow 32~d Survival and Growth Test 

Analysis ID: 01-1215-5397 Endpoint: Survival Rate 
Analyzed: 17 Jun-15 16:29 Analysis: Parametric-Two Sample 
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Report Date: 

Test Code: 
18 Jun-15 07:44 (p 2 of 2) 

TeckQ2 j 10-3912-7552 

Nautilus Environmental 

CETIS Version: CET1Sv1 .8.7 
Official Results: Yes 
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CETIS Analytical Report Report Date: 

Test Code: 

18 Jun-15 07:44 (p 1 of 2) 

Teck02 I 10-3912-7552 

Fathead Minnow 32~d Survival and Growth Test Nautilus Environmental 

Analysis ID: 14-7660-3599 Endpoint: Survival Rate CETIS Version: CETISv1.8.7 

Analyzed: 17 Jun-1516:28 Analysis: Parametric-Control vs Treatments Official Results: Yes 

Batch ID: 17-3865-4657 Test Type: Survival-Development-Growth Analyst: Cat Curran 

Start Date: 06 May-15 15:30 Protocol: ASTM E1241-05 (2013) Diluent: 

Ending Date: 07 Jun-1514:00 Species: Pimepha1es promelas Brine: 

Duration: 31d 22h Source: Aquatic Biosystems, CO Age: 

Sample Code Sample ID 

Control 15-0125-1748 

GH_FR1 00-6619-3392 

FR_FRCP1 03-2723-8089 

CM_MC2 01-2075-6743 

Sample Code Material Type 

Control Water Sample 

GH_FR1 Water Sample 
FR_FRCP1 Water Sample 

CM_MC2 Water Sample 

Data Transform Zeta 

Angular (Corrected) NA 

Dunnett Multiple Comparison Test 

Sample Code vs Sample Code 

Control GH_FR1 

ANOVA Table 

Source 

Between 

Error 

Total 

Distributional Tests 

Attribute 

FR_FRCP1 

CM_MC2 

Sum Squares 

1.256529 

0.5143973 
1.770926 

Test 

Sample Date Receive Date Sample Age Client Name 

06 May-15 06 May-15 16h Teck Coal 

05 May-15 09:20 06 May-15 08:34 30h (7.5 'C) 

05 May-15 11 :20 06 May-15 08:34 28h (9.5 'C) 

05 May-1514:40 06 May-15 08:34 25h (6 'C) 

Sample Source 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Alt Hyp Trials 

C>T NA 

Test Stat Critical 

4.827 2.287 

4.077 2.287 

1.723 2.287 

Mean Square 

0.4188429 

0.04286644 

Test Stat 

Seed 

NA 

Station Location 

Control 

GH_FR1_ WS _2015-05-04_N 

FR_FRCP1_M_04052015_N 

CM_MC2_WKLY _WS_20150505_ 

Latitude 

PMSD Test Result 

31.So/o 

MSD DF P-Value P-Type Decision(a:5%) 

0.335 

0.335 

0.335 

DF 

3 
12 

15 

6 

6 

6 

Critical 

0.0006 
0.0021 

0.1256 

F Stat 

9.771 

P-Value 

CDF Significant Effect 

CDF Significant Effect 

CDF Non-Significant Effect 

P-Value Decision(a:5°/o) 

0.0015 Significant Effect 

Decision(cc1 o/o) 
Variances Bartlett Equality of Variance 5.629 11.34 0.1311 Equal Variances 
Distribution Shapiro-Wilk W Normality 0.9264 0.8408 0.2133 Normal Distribution 

Survival Rate Summary 

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

Control 4 0.8333 0.5035 1 0.9 0.5333 0.1036 

GH_FR1 4 0.25 0 0.6005 0.2667 0 0.4667 0.1101 
FR_FRCP1 4 0.3167 0.1832 0.4501 0.3333 0.2 0.4 0.04194 
CM_MC2 4 0.65 0.5165 0.7835 0.6667 0.5333 0.7333 0.04194 

Angular (Corrected) Transformed Summary 

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

Control 4 1.192 0.7654 1.618 1.253 0.8188 1.441 0.134 
GH_FR1 4 0.485 0.02568 0.9443 0.5293 0.1295 0.752 0.1443 
FR_FRCP1 4 0.5948 0.4463 0.7434 0.6155 0.4636 0.6847 0.04667 
CM_MC2 4 0.9394 0.8002 1.079 0.9553 0.8188 1.028 0.04372 

Survival Rate Detail 

Sample Code Rep 1 Rep2 Rep3 Rep4 

Control 0.5333 0.8667 0.9333 1 
GH_FR1 0 0.1333 0.4667 0.4 

FR_FRCP1 0.3333 0.2 0.4 0.3333 
CM_MC2 0.6667 0.6667 0.7333 0.5333 

000-469-187-2 CETIS'M v1.8.7.16 Analyst: 

Project 

Longitude 

CV% %Effect 

24.87% 0.0% 

88.11% 70.0% 

26.49°/o 62.0% 

12.91% 22.0% 

CV0/o %Effect 

22.48% 0.0% 

59.52% 59.3% 

15.69°/o 50.08°/o 

9.31% 21.170/o 
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CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 14-7660-3599 Endpoint: Survival Rate 
Analyzed: 17 Jun-1516:28 Analysis: Parametric-Control vs Treatments 

Angular (Corrected) Transformed Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 
Control 0.8188 1.197 1.31 1.441 
GH_FR1 0.1295 0.3738 0.752 0.6847 

FR_FRCP1 0.6155 0.4636 0.6847 0.6155 
CM_MC2 0.9553 0.9553 1.028 0.8188 

Survival Rate Binomials 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 
Control 8/15 13/15 14/15 15/15 
GH_FR1 0/15 2/15 7/15 6/15 
FR_FRCP1 5/15 3/15 6/15 5/15 

CM_MC2 10/15 10/15 11/15 8/15 
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Report Date: 
Test Code: 

18 Jun-15 07:44 (p 2 of 2) 

TeckQ2 I 10-3912-7552 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 
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CETIS Analytical Report Report Date: 

Test Code: 

18 Jun-1513:20 (p 1 of 2) 

TeckQ2 110-3912-7552 

Fathead Minnow 32-d Survival and Growth Test Nautilus Environmental 

Analysis ID: 08-8404-4634 Endpoint: Survival Rate CETIS Version: CETISv1.8.7 

Analyzed: 18 Jun-1513:20 

Batch ID: 17-3865-4657 

Start Date: 06 May-15 15:30 

Ending Date: 07 Jun-1514:00 

Duration: 31d 22h 

Sample Code Sample ID 

FR_UFR1 05-6734-9954 

GH_FR1 00-6619-3392 

FR_FRCP1 03-2723-8089 

CM_MC2 01-2075-6743 

Sample Code Material Type 

FR_UFR1 Water Sample 

GH_FR1 Water Sample 

FR_FRCP1 Water Sample 

CM_MC2 Water Sample 

Analysis: Parametric-Contra! vs Treatments Official Results: Yes 

Test Type: Survival-Development-Growth 

Protocol: ASTM E1241-05 (2013) 

Analyst: Cat Curran 

Diluent: 
Species: Pimephales promelas Brine: 

Source: Aquatic Biosystems, CO Age: 

Sample Date Receive Date Sample Age Client Name 

05 May-15 09:20 06 May-15 08:34 30h (8.6 'C} Teck Coat 

05 May-15 09:20 06 May-15 08:34 30h (7.5 'C) 

05 May-1511:20 06 May-15 08:34 28h (9.5 'C} 

05 May-1514:40 06 May-15 08:34 25h (6 'C) 

Sample Source Station Location Latitude 

Teck Coat FR_UFR1_M_04052015_N 

Teck Coat GH_FR1_WS_2015-05-04_N 

Teck Coat FR_FRCP1_M_04052015_N 

Teck Coal CM_MC2_WKLY _WS_20150505_ 

Data Transform Zeta Alt Hyp Trials Seed PMSD Test Result 

Angular (Corrected} NA 

Dunnett Multiple Comparison Test 

Sample Code 

FR_UFR1 

ANOVA Table 

vs Sample Code 

GH_FR1 

FR_FRCP1 

CM_MC2 

C>T NA 

Test Stat Critical 

4.508 2.287 

3.61 2.287 

0.7931 2.287 

Source Sum Squares Mean Square 

Between 

Error 

Total 

Distributional Tests 

Attribute 

0.8456488 

0.3590252 

1.204674 

Test 

0.2818829 

0.02991877 

Variances Bartlett Equality of Variance 

Distribution Shapiro-Wilk W Normality 

Survival Rate Summary 

Sample Code Count Mean 

FR_UFR1 4 0.7333 
GH_FR1 4 0.25 
FR_FRCP1 4 0.3167 
CM_MC2 4 0.65 

Angular (Corrected) Transformed Summary 

Sample Code Count Mean 

FR_UFR1 4 1.036 
GH_FR1 4 0.485 
FR_FRCP1 4 0.5948 
CM_MC2 4 0.9394 

Survival Rate Detail 

Sample Code Rep 1 Rep 2 
FR_UFR1 0.8667 0.8 

GH_FR1 0 0.1333 

FR_FRCP1 0.3333 0.2 
CM_MC2 0.6667 0.6667 

000-469-187-2 

Test Stat 

5.207 

0.9659 

95°/o LCL 

0.5397 

0 
0.1832 

0.5165 

95o/o LCL 

0.8114 

0.02568 

0.4463 

0.8002 

Rep3 

0.6667 

0.4667 

0.4 

0.7333 

NA 

MSD OF P-Value 

0.28 

0.28 

0.28 

OF 

3 
12 

15 

6 

6 

6 

Critical 

11.34 

0.8408 

95% UCL 

0.927 

0.6005 

0.4501 
0.7835 

95% UCL 

1.261 

0.9443 

0.7434 

1.079 

Rep4 

0.6 

0.4 

0.3333 

0.5333 

0.0010 

0.0047 

0.4185 

F Stat 

9.422 

P-Vatue 

0.1572 

0.7694 

Median 

0.7333 

0.2667 

0.3333 
0.6667 

Median 

1.031 

0.5293 

0.6155 

0.9553 

CET!S™ v1.8.7.16 

35. 7o/o 

P-Type Decision(a:5o/o) 

CDF Significant Effect 

CDF Significant Effect 

CDF Non-Significant Effect 

P-Value Decision(a:5%) 

0.0018 Significant Effect 

Decision(a:1o/o) 

Equal Variances 

Normal Distribution 

Min Max Std Err 

0.6 0.8667 0.06086 

0 0.4667 0.1101 

0.2 0.4 0.04194 

0.5333 0.7333 0.04194 

Min Max Std Err 

0.8861 1.197 0.07069 

0.1295 0.752 0.1443 

0.4636 0.6847 0.04667 

0.8188 1.028 0.04372 

Analyst: 

Project 

Longitude 

CV% %Effect 

16.6°/o 0.0°/o 
88.11o/o 65.91% 
26.49% 56.82°/o 
12.91% 11.36%1 

CVo/o %Effect 

13.64% 0.0% 
59.52% 53.2o/o 
15.69°/o 42.61°/o 
9.31% 9.36% 
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CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 08-8404-4634 Endpoint: Survival Rate 
Analyzed: 18 Jun-15 13:20 Analysis: Parametric-Control vs Treatments 

Angular (Corrected) Transformed Detail 

Sample Code Rep 1 Rep2 Rep 3 Rep4 

FR_UFR1 1.197 1.107 0.9553 0.8861 

GH_FR1 0.1295 0.3738 0.752 0.6847 

FR_FRCP1 0.6155 0.4636 0.6847 0.6155 

CM_MC2 0.9553 0.9553 1.028 0.8188 

Survival Rate Binomials 

Sample Code Rep 1 Rep 2 Rep3 Rep4 

FR_UFR1 13/15 12/15 10/15 9/15 

GH_FR1 0/15 2/15 7/15 6/15 

FR_FRCP1 5/15 3/15 6/15 5/15 

CM_MC2 10/15 10/15 11/15 8/15 
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Report Date: 

Test Code: 

18 Jun-1513:20 (p 2 of 2) 

TeckQ2 I 10-3912-7552 

Nautilus Environmental 

CETIS Version: CET1Sv1.8.7 

Official Results: Yes 
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CETIS Summary Report Report Date: 

Test Code: 

18Jun-1513:36(p1of1) 

TeckQ2 j 10-3912-7552 

Fathead Minnow 32~d Survival and Growth Test Nautilus Environmental 

Batch ID: 17-3865-4657 Test Type: Survival-Development-Growth Analyst: Cat Curran 

Start Date: 06 May-15 15:30 

Ending Date: 07 Jun-15 14:00 

Duration: 31d 22h 

Sample Code Sample ID 

Control 15-0125-1748 

FR_UFR1 05-6734-9954 

GH_FR1 00-6619-3392 

FR_FRCP1 03-2723-8089 

CM_MC2 01-2075-6743 

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 Biomass-mg Summary 

Protocol: ASTM E1241-05 (2013) Diluent: 

Species: Pimephales prome!as Brine: 

Source: Aquatic Biosystems, CO Age: 

Sample Date Receive Date Sample Age Client Name 
06 May-15 06 May-15 16h Teck Coal 

05 May-15 09:20 06 May-15 08:34 30h (8.6 "C) 

05 May-15 09:20 06 May-15 08:34 30h (7.5 "C) 

05 May-1511:20 06 May-15 08:34 28h (9.5 "C) 

05 May-1514:40 06 May-15 08:34 25h (6 "C) 

Sample Source 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Station Location 

Control 
FR_UFR1_M_04052015_N 

GH_FR1_WS_2015-05-04_N 

FR_FRCP1_M_04052015_N 

CM_MC2_WKLY _WS_20150505_ 

Sample Code Count Mean 950/o LCL 95% UCL Min Max Std Err 

Control 4 3.728 3.339 4.116 3.455 4.036 0.1221 
FR_UFR1 4 4.009 3.376 4.641 3.613 4.52 0.1989 
GH_FR1 4 1.911 -0.2179 4.04 0 2.977 0.6689 
FR_FRCP1 4 2.443 2.033 2.854 2.092 2.702 0.129 
CM_MC2 4 4.742 4.434 5.05 4.492 4.957 0.0969 

Mean Dry Biomass-mg Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 

Control 4.036 3.776 3.644 3.455 

FR_UFR1 3.613 3.792 4.109 4.52 

GH_FR1 0 1.999 2.668 2.977 

FR_FRCP1 2.092 2.439 2.539 2.702 

CM_MC2 4.492 4.957 4.718 4.801 

Latitude 

Std Dev 

0.2442 

0.3978 
1.338 
0.2579 

0.1938 

Project 

Longitude 

CV% 0/oEffect 

6.55°/o 0.0°/o 
9.92°/o -7.53% 
70.01% 48.73°/o 
10.56% 34.46% 
4.09% -27.21 % 

000-469-187-2 CETlS'M v1.8.7.16 Analyst: __ _ QA: __ _ 



CETIS Analytical Report Report Date: 

Test Code: 

18 Jun-15 07:53 (p 1 of 2) 

Teck02 I 10-3912-7552 

Fathead Minnow 32-d Survival and Growth Test Nautilus Environmental 

Analysis ID: 15-4086-4176 Endpoint: Mean Dry Biomass-mg CETIS Version: CETISv1,8.7 

Analyzed: 17 Jun-1516:46 

Batch ID: 17-3865-4657 

Start Date: 06 May-1515:30 

Ending Date: 07 Jun-15 14:00 

Duration: 31d 22h 

Sample Code Sample ID 

Control 15-0125-1748 

FR_UFR1 05-6734-9954 

Sample Code Material Type 

Control Water Sample 

FR_UFR1 Water Sample 

Data Transform Zeta 

Untransformed NA 

Equal Variance t Two-Sample Test 

Sample Code vs Sample Code 

Control FR_UFR1 

ANOVA Table 

Source 

Between 

Error 

Total 

Distributional Tests 

Attribute 

Sum Squares 

0.1577354 

0.6536236 

0.811359 

Test 

Analysis: Parametric-Two Sample Official Results: Yes 

Test Type: Survival-Development-Growth Analyst: Cat Curran 

Protocol: ASTM E1241-05 (2013) Diluent: 

Species: Pimephales prome!as Brine: 

Source: Aquatic Biosystems, CO Age: 

Sample Date Receive Date Sample Age Client Name 

06 May-15 06 May-15 16h Teck Coal 

05 May-15 09:20 06 May-15 08:34 30h (8.6 'C) 

Sample Source Station Location Latitude 

Teck Coal Control 

Teck Coal FR_UFR1_M_04052015_N 

Alt Hyp Trials Seed PMSD Test Result 

C>T NA NA 12.2°/o 

Test Stat Critical MSD OF P-Value P-Type Decision(a:5o/o) 

-1.203 1.943 0.454 6 0.8629 CDF Non-Significant Effect 

Mean Square OF F Stat P-Value Decision(a:5°/o) 

0.1577354 1 1.448 0.2742 Non-Significant Effect 

0.1089373 6 
7 

Test Stat Critical P-Value Decision(a:1%) 
Variances Variance Ratio F 2.653 47.47 0.4442 Equal Variances 
Distribution Shapiro-Wilk W Normality 0.9679 0.6451 0.8807 Normal Distribution 

Mean Dry Biomass-mg Summary 

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

Control 4 3.728 3.339 4.116 3.71 3.455 4.036 0.1221 
FR_UFR1 4 4.009 3.376 4.641 3.95 3.613 4.52 0.1989 

Mean Dry Biomass-mg Detail 

Sample Code Rep 1 Rep2 Rep3 Rep4 

Control 4.036 3.776 3.644 3.455 

FR_UFR1 3.613 3.792 4.109 4.52 

Project 

Longitude 

CV0/o 
6.55% 
9.92% 

%Effect 

O.Oo/o 
-7.53% 

~ 
Jvvw,; Fr !rs 

000-469-187-2 CETIS'" v1 .8.7.16 Analyst: __ _ QA: __ _ 



CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 15-4086-4176 Endpoint: Mean Dry Biomass-mg 

Analyzed: 17 Jun-15 16:46 Analysis: Parametric-Two Samp!e 
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000-469-187-2 CETIS'M v1.8.7.16 

Report Date: 

Test Code: 

18 Jun-15 07:53 (p 2 of 2) 

Teck02 I 10-3912-7552 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 
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CETIS Analytical Report Report Date: 

Test Code: 

18 Jun-15 07:53 (p 1 of 2) 

TeckQ2 110-3912-7552 

Fathead Minnow 32-d Survival and Growth Test Nautilus Environmental 

Analysis ID: 08-1909-9591 Endpoint: Mean Dry Biomass-mg CETIS Version: CETISv1.8.7 

Analyzed: 17 Jun-15 16:46 Analysis: Nonparametric-Control vs Treatments Official Results: Yes 

Batch ID: 17-3865-4657 Test Type: Survival-Development-Growth Analyst: Cat Curran 

Start Date: 06 May-1515:30 Protocol: ASTM E1241-05 (2013) Diluent: 
Ending Date: 07 Jun-15 14:00 Species: Pimepha!es promelas Brine: 
Duration: 31d 22h Source: Aquatic Biosystems, CO Age: 

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

Control 15-0125-1748 06 May~15 06 May-15 16h Teck Coal 

GH_FR1 00-6619-3392 05 May-15 09:20 06 May-15 08:34 30h (7.5 'C) 

FR_FRCP1 03-2723-8089 05 May-1511:20 06 May-15 08:34 28h (9.5 'C) 

CM_MC2 01-2075-6743 05 May-1514:40 06 May-15 08:34 25h (6 'C) 

Sample Code Material Type Sample Source Station Location Latitude Longitude 

Control Water Sample Teck Coal 

GH_FR1 Water Sample Teck Coal 

FR_FRCP1 Water Sample Teck Coal 

CM_MC2 Water Sample Teck Coal 

Data Transform Zeta Alt Hyp Trials 

Untransformed NA C>T NA 

Steel Many-One Rank Sum Test 

Sample Code vs Sample Code Test Stat Critical 

Control GH_FR1 10 10 

FR_FRCP1 10 10 
CM_MC2 26 10 

ANOVA Table 

Source Sum Squares Mean Square 

Between 19.56149 6.520498 
Error 5.860914 0.4884095 
Total 25.42241 

Distributional Tests 

Attribute Test Test Stat 

Variances Bartlett Equality of Variance 14.13 
Distribution Shapiro-Wilk W Normality 0.808 

Mean Dry Biomass-mg Summary 

Sample Code Count Mean 95o/o LCL 
Control 4 3.728 3.339 
GH_FR1 4 1.911 -0.2179 
FR_FRCP1 4 2.443 2.033 
CM_MC2 4 4.742 4.434 

Mean Dry Biomass-mg Detail 

Sample Code Rep 1 Rep 2 Rep3 
Control 4.036 3.776 3.644 
GH_FR1 0 1.999 2.668 
FR_FRCP1 2.092 2.439 2.539 
CM_MC2 4.492 4.957 4.718 

000-469-187-2 

Control 

GH_FR1_WS_2015-05-04_N 

FR_FRCP1_M_04052015_N 

CM_MC2_WKLY _WS_20150505_ 

Seed PMSD Test Result 

NA 30.3°/o 

Ties DF P-Value P-Type Decision{a:5%) 

0 6 0.0276 Asymp Significant Effect 

0 6 0.0276 Asymp Significant Effect 

0 6 0.9996 Asymp Non-Significant Effect 

DF F Stat P-Value Decision(a:5%) 

3 13.35 0.0004 Significant Effect 

12 

15 

Critical P-Value Decision(a:1%) 

11.34 0.0027 Unequal Variances 

0.8408 0.0035 Non-normal Distribution 

95% UCL Median Min Max Std Err CV% 

4.116 3.71 3.455 4.036 0.1221 6.55% 
4.04 2.333 0 2.977 0.6689 70.01% 
2.854 2.489 2.092 2.702 0.129 10.56% 

5.05 4.76 4.492 4.957 0.0969 4.09% 

Rep4 

3.455 

2.977 

2.702 

4.801 

CETIS™ v1.8.7.16 Analyst __ _ 

%Effect 

0.0% 

48.73% 

34.46% 

-27.21°/o 

f#?/ 
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QA: __ _ 



CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 08-1909-9591 Endpoint: Mean Dry Biomass-mg 
Analyzed: 17 Jun-15 16:46 Analysis: Nonparametric-Control vs Treatments 
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Report Date: 

Test Code: 

18 Jun-15 07:53 (p 2 of 2) 

TeckQ2 I 10-3912-7552 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 
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CETIS Analytical Report Report Date: 

Test Code: 

18 Jun-15 13:36 (p 1 of 2) 

TeckQ2 110-3912-7552 

Fathead Minnow 32-d Survival and Growth Test Nautilus Environmental 

Analysis ID: 08-1322-4899 

Analyzed: 18 Jun-1513:36 

Batch ID: 17-3865-4657 

Start Date: 06 May-1515:30 

Ending Date: 07 Jun-15 14:00 

Duration: 31d 22h 

Sample Code Sample ID 

FR_UFR1 05-6734-9954 

GH_FR1 00-6619-3392 

FR_FRCP1 03-2723-8089 

CM_MC2 01-2075-6743 

Endpoint: Mean Dry Biomass-mg 
Analysis: Nonparametric-Control vs Treatments 

Test Type: Survival-Development-Growth 

Protocol: ASTM E1241-05 (2013) 

Species: Pimephales prome1as 

Source: Aquatic Biosystems, CO 

Sam pie Date Receive Date Sam pie Age 

05 May-15 09:20 06 May-15 08:34 30h (8.6 'C) 

05 May-15 09:20 06 May-15 08:34 30h (7.5 'C) 

05 May-1511:20 06 May-15 08:34 28h (9.5 'C} 

05 May-1514:40 06 May-15 08:34 25h (6 'C) 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Cat Curran 

Diluent: 

Brine: 

Age: 

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 

Sample Code vs 

FR_UFR1 

ANOVA Table 

Sample Code 

GH_FR1 

FR_FRCP1 

CM_MC2 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Alt Hyp Trials 

C>T NA 

Test Stat Critical 

10 10 

10 10 

25 10 

Source Sum Squares Mean Square 

Between 

Error 

Total 

Distributional Tests 

Attribute 

Variances 

Distribution 

20.97021 

6.156666 

27.12687 

Test 

6.990069 

0.5130555 

Bartlett Equality of Variance 

Shapiro-Wilk W Normality 

Mean Dry Biomass-mg Summary 

Sample Code Count Mean 

FR_UFR1 4 4.009 
GH_FR1 4 1.911 
FR_FRCP1 4 2.443 
CM_MC2 4 4.742 

Mean Dry Biomass-mg Detail 

Sample Code Rep 1 Rep 2 

FR_UFR1 3.613 3.792 

GH_FR1 0 1.999 

FR_FRCP1 2.092 2.439 

CM_MC2 4.492 4.957 

000-469-187-2 

Test Stat 

12.08 

0.8458 

95% LCL 

3.376 

-0.2179 

2.033 

4.434 

Rep 3 

4.109 

2.668 

2.539 

4.718 

FR_UFR1_M_04052015_N 

GH_FR1_WS_2015-05-04_N 

FR_FRCP1_M_04052015_N 

CM_MC2_WKLY _WS_20150505_ 

Seed PMSD Test Result 

NA 28.9o/o 

Ties DF P-Value P-Type Decision(a:5%} 

0 6 0.0276 Asymp Significant Effect 

0 6 0.0276 Asymp Significant Effect 

0 6 0.9987 Asymp Non-Significant Effect 

DF F Stat P-Value Decision(a:5%1) 

3 13.62 0.0004 Significant Effect 

12 

15 

Critical P-Value Decision(a:1%) 

11.34 0.0071 Unequal Variances 

0.8408 0.0118 Normal Distribution 

95o/o UCL Median Min Max Std Err CVo/o 

4.641 3.95 3.613 4.52 0.1989 9.92°/o 

4.04 2.333 0 2.977 0.6689 70.01% 

2.854 2.489 2.092 2.702 0.129 10.56% 

5.05 4.76 4.492 4.957 0.0969 4.09% 

Rep4 

4.52 

2.977 

2.702 

4.801 

CETIS™ v1 .8.7.16 Analyst: __ _ 

0/oEffect 

0.0% 

52.33°/o 

39.05% 

-18.3% 

~ 
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QA: __ _ 



CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 08-1322-4899 Endpoint: Mean Dry Biomass-mg 
Analyzed: 18 Jun-15 13:36 Analysis: Nonparametric-Control vs Treatments 
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18 Jun-15 13:36 (p 2 of 2) 
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Nautilus Environmental 
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CETIS Summary Report Report Date: 17 Jul-15 12:36 (p 1 of 1) 

Test Code: Teck02 I 10-3912-7552 

Fathead Minnow 32Md Survival and Growth Test Nautilus Environmental 

Batch ID: 17-3865-4657 Test Type: Survival-Development-Growth Analyst: Cat Curran 

Start Date: 06 May-15 15:30 Protocol: ASTM E1241-05 (2013) Diluent: 

Ending Date: 07 Jun-15 14:00 Species: Pimephales prometas Brine: 

Duration: 31d 22h Source: Aquatic Biosystems, CO Age: 

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

Contra! 15-0125-1748 06 May-15 06 May-15 16h Teck Coal 

FR_UFR1 05-6734-9954 05 May-15 09:20 06 May-15 08:34 30h (8.6 °C) 

GH_FR1 00-6619-3392 05 May-15 09:20 06 May-15 08:34 30h (7.5 °C) 

FR_FRCP1 03-2723-8089 05 May-1511:20 06 May-15 08:34 28h (9.5 °C) 

CM_MC2 01-2075-6743 05 May-1514:40 06 May-15 08:34 25h (6 °C) 

Sample Code Material Type Sample Source Station Location 

Control Water Sample Teck Coal Control 

FR_UFR1 Water Sample Teck Coal FR_UFR1_M_04052015_ N 

GH_FR1 Water Sample Teck Coal GH_FR1_WS_2015-05-04_N 

FR_FRCP1 Water Sample Teck Coal FR_FRCP1_M_04052015_N 

CM_MC2 Water Sample Teck Coal CM_MC2_WKL Y _WS_20150505 

Length-mm Summary 

Sample Code Count Mean 95% LCL 95°!n UCL Min Max Std Err 

Control 4 12.6 10.99 14.21 11.9 14.1 0.5066 
FR_UFR1 4 12.67 10.84 14.51 11.5 13.9 0.5779 
GH_FR1 3 14.97 10.38 19.55 13.4 17 1.065 
FR_FRCP1 4 14.22 12.53 15.92 13.2 15.7 0.5329 
CM_MC2 4 13.43 12.29 14.56 12.6 14.3 0.3568 

Length~mm Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep 4 

Control 14.1 12.3 11.9 12.1 
FR_UFR1 11.5 11.9 13.4 13.9 
GH_FR1 17 13.4 14.5 
FR_FRCP1 13.8 15.7 13.2 14.2 

CM_MC2 13.2 13.6 12.6 14.3 

000-469-187-2 CETIS™ v1.8.7.16 

Latitude 

-

Std Dev 

1.013 

1.156 

1.845 

1.066 

0.7136 

Project 

Longitude 

CV% 

8.040/ii 
9.12% 
12.33% 
7.49o/o 
5.32% 

%Effect 

O.Oo/o 
-0.6% 
-18.78o/o 
-12.9% 
-6.55% 

&i-' 
Jc~,~~ 

Analyst: __ _ QA: __ _ 



CETIS Analytical Report Report Date: 

Test Code: 

18Jun-1508:00(p1of2) 

TeckQ2 110-3912-7552 

Fathead Minnow 32-d Survival and Growth Test Nautilus Environmental 

Analysis ID: 06-1826-0810 Endpoint: Length-mm CETIS Version: CETISv1.8.7 

Analyzed: 17 Jun-15 16:49 Analysis: Parametric-Two Sample Official Results: Yes 

Batch ID: 17-3865-4657 Test Type: Survival-Development-Growth Analyst: Cat Curran 

Start Date: 06 May-1515:30 Protocol: ASTM E1241-05 (2013) Diluent: 

Ending Date: 07 Jun-15 14:00 Species: Pimephales prome!as Brine: 

Duration: 31d 22h Source: Aquatic Biosystems, CO Age: 

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

Control 15-0125-1748 06 May-15 06 May-15 16h Teck Coal 

FR_UFR1 05-6734-9954 05 May-15 09:20 06 May-15 08:34 30h (8.6 'C) 

Sample Code Material Type Sample Source Station Location Latitude Longitude 

Control Water Sample Teck Coal 

FR_UFR1 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 

Control FR_UFR1 -0.09759 1.943 

ANOYA Table 

Source Sum Squares Mean Square 

Between 0.01124987 0.01124987 
Error 7.0875 1.18125 
Total 7.09875 

Distributional Tests 

Attribute Test Test Stat 

Variances 

Distribution 
Variance Ratio F 

Shapiro-Wilk W Normality 

1.301 

0.8903 

Length~mm Summary 

Sample Code Count Mean 95°/o LCL 

Control 4 12.6 10.99 
FR_UFR1 4 12.67 10.84 

Length·mm Detail 

Sample Code Rep 1 Rep 2 Rep 3 

Control 14.1 12.3 11.9 

FR_UFR1 11.5 11.9 13.4 

000-469-187-2 

Control 
FR_UFR1_M_04052015_N 

Seed 

NA 

MSD DF 

1.493 6 

DF 

1 

6 
7 

Critical 

47.47 

0.6451 

95o/o UCL 

14.21 

14.51 

Rep4 

12.1 

13.9 

P-Yalue 

0.5373 

F Stat 

0.009524 

P-Value 

0.8339 

0.2355 

Median 

12.2 

12.65 

CETIS'M v1.8.7.16 

PMSD Test Result 

11.9% 

P-Type Decision(a:So/o) 

GDF Non-Significant Effect 

P-Value Decision{a:5°/o) 

0.9254 Non-Significant Effect 

Decision(a:1%) 

Equal Variances 

Normal Distribution 

Min Max 

11.9 14.1 

11.5 13.9 

Std Err 

0.5066 

0.5779 

CV% 

8.04% 
9.12°/o 

Analyst: __ _ 

%Effect 

0.0%. 
-0.6% 

QA:. __ _ 



CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 06-1826-0810 
Analyzed: 17 Jun-15 16:49 
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Endpoint: Length-mm 
Analysis: Parametric-Two Sample 
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CETIS™ v1.8.7.16 

• 

Report Date: 

Test Code: 

18 Jun-15 08:00 (p 2 of 2) 

Teck02 I 10-3912-7552 

Nautilus Environmental 

CETIS Version: CET1Sv1.8.7 
Official Results: Yes 
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CETIS Analytical Report Report Date: 

Test Code: 

17 Jul-15 12:31(p1 of 2) 

TeckQ2 I 10-3912-7552 

Fathead Minnow 32-d Survival and Growth Test Nautilus Environmental 

Analysis ID: 11-4350-5103 Endpoint: Length-mm CETJS Version: GET!Sv1.8.7 

Analyzed: 17 Jul-1512:30 Analysis: Parametric-Control vs Treatments Official Results: Yes 

Batch ID: 17-3865-4657 Test Type: Survival-Development-Growth Analyst: Cat Curran 

Start Date: 06 May-15 15:30 Protocol: ASTM E1241-05 (2013) Diluent: 

Ending Date: 07 Jun-15 14:00 Species: Pimephales promelas Brine: 

Duration: 31d 22h Source: Aquatic Biosystems, CO Age: 

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

Control 15-0125-1748 06 May-15 06 May-15 16h Teck Coal 

GH_FR1 00-6619-3392 05 May-15 09:20 06 May-15 08:34 30h (7.5 °G} 

FR_FRGP1 03-2723-8089 05 May-15 11 :20 06 May-15 08:34 28h (9.5 °G} 

GM_MG2 01-2075-6743 05 May-15 14:40 06 May-15 08:34 25h (6 °G} 

Sample Code Material Type Sample Source Station Location Latitude Longitude 

Control Water Sample Teck Coal 
GH_FR1 Water Sample Teck Coal 

FR_FRGP1 Water Sample Teck Coal 

GM_MG2 Water Sample Teck Coal 

Data Transform Zeta Alt Hyp Trials 

Untransformed NA G>T NA 

Dunnett Multiple Comparison Test 

Sample Code VS Sample Code Test Stat Critical 

Control GH_FR1 -2.669 2.318 

FR_FRGP1 -1.98 2.318 

GM_MG2 -1.005 2.318 

ANOVA Table 

Source Sum Squares Mean Square 

Between 11.04766 3.682554 
Error 14.82167 1.347424 
Total 25.86933 

Distributional Tests 

Attribute Test Test Stat 
Variances Bartlett Equality of Variance 2.07 
Distribution Shapiro-Wilk W Normality 0.9222 

Length-mm Summary 

Sample Code Count Mean 95% LCL 

Control 4 12.6 10.99 
GH_FR1 3 14.97 10.38 
FR_FRGP1 4 14.22 12.53 
GM_MG2 4 13.43 12.29 

Length-mm Detail 

Sample Code Rep 1 Rep 2 Rep 3 
Control 14.1 12.3 11.9 
GH_FR1 17 13.4 14.5 

FR_FRGP1 13.8 15.7 13.2 
GM_MG2 13.2 13.6 12.6 

000-469-187-2 

Control 

GH_FR1_WS_2015-05-04_N 

FR_FRGP1_M_04052015_N 

GM_MG2_WKLY _WS_20150505_ 

Seed PMSD Test Result 

NA 15.1 o/o 

MSD DF P-Value P-Type Decision(a:So/o) 

2.055 5 0.9993 GDF Non-Significant Effect 

1.902 6 0.9963 GDF Non-Significant Effect 

1.902 6 0.9630 GDF Non-Significant Effect 

DF F Stat P-Value Decision(a:So/o) 

3 2.733 0.0944 Non-Significant Effect 

11 

14 

Critical P-Value Decision{a:1o/n) 

11.34 0.5579 Equal Variances 

0.8328 0.2079 Normal Distribution 

95°/o UCL Median Min Max Std Err CV0/o 

14.21 12.2 11.9 14.1 0.5066 8.04°/o 
19.55 14.5 13.4 17 1.065 12.33% 
15.92 14 13.2 15.7 0.5329 7.49% 
14.56 13.4 12.6 14.3 0.3568 5.32°/o 

Rep4 

12.1 

14.2 

14.3 

GETIS'M v1.8.7.16 Analyst: __ _ 

o/nEffect 

0.0% 
-18.78% 
-12.9°/o 
-6.55°/o 
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CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 11-4350-5103 Endpoint: Length-mm 

Analyzed: 17 Jul-15 12:30 Analysis: Parametric-Control vs Treatments 

Graphics 

" 

,, 

'·' ~ • 
• 

Fl\_ffiCI'! 

000-469-187-2 CETIS'M v1.8.7.16 

Report Date: 

Test Code: 

17 Jul-15 12:31(p2 of 2) 

TeckQ2 I 10-3912-7552 

Nautilus Environmental 

CETIS Version: CET!Sv1.8.7 

Official Results: Yes 

• • 

• 

• 
• • • 

• 

Analyst. ___ _ 

• 

~ 
ck-y 11/1< 
QA: __ _ 



CETIS Analytical Report Report Date: 

Test Code: 

17 Jul-15 12:31(p1 of 2) 

TeckQ2 I 10-3912-7552 

Fathead Minnow 32~d Survival and Growth Test Nautilus Environmental 

Analysis ID: 15-5482-3932 

Analyzed: 17 Jul-1512:30 

Batch ID: 17-3865-4657 

Start Date: 06 May-15 15:30 

Ending Date: 07 Jun-15 14:00 

Duration: 31d 22h 

Sample Code Sample ID 

FR_UFR1 05-6734-9954 

GH_FR1 00-6619-3392 

FR_FRCP1 03-2723-8089 

CM_MC2 01-2075-6743 

Endpoint: Length-mm CETIS Version: CETISv1.8.7 

Analysis: Parametric-Control vs Treatments 

Test Type: Survival-Development-Growth 

Protocol: ASTM E1241-05 (2013) 

Species: Pimephales prome!as 

Source: Aquatic Biosystems, CO 

Official Results: Yes 

Analyst: Cat Curran 
Diluent: 

Brine: 

Age: 

Sample Date Receive Date Sample Age Client Name 

05 May-15 09:20 06 May-15 08:34 30h (8.6 °C) Teck Coal 

05 May-15 09:20 06 May-15 08:34 30h (7.5 °C) 

05 May-1511:20 06 May-15 08:34 28h (9.5 °C) 

05 May-1514:40 06 May-15 08:34 25h (6 °C) 

Project 

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 

Untransfonned NA 

Dunnett Multiple Comparison Test 

Sample Code vs 

FR_UFR1 

ANOVATable 

Sample Code 

GH_FR1 
FR_FRCP1 
CM_MC2 

Source Sum Squares 

Between 10.38817 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Alt Hyp Trials 

C>T NA 

Test Stat Critical 

-2.508 2.318 
-1.832 2.318 
-0.8864 2.318 

Mean Square 

3.462723 

FR_UFR1_M_04052015_N 

GH_FR1_WS_2015-05-04_N 

FR_FRCP1_M_04052015_N 

CM_MC2_WKL Y _WS_20150505_ 

Seed PMSD Test Result 

NA 15.So/o 

MSD DF P-Value P-Type Decision(a:5°/o) 

2.118 5 0.9990 CDF Non-Significant Effect 

1.961 6 0.9947 CDF Non-Significant Effect 

1.961 6 0.9521 CDF Non-Significant Effect 

DF F Stat P-Value Decision(a:5°/o) 

3 2.419 0.1214 Non-Significant Effect 

1.431742 11 ~E~rr~o~'-----~1~5:.:_.74.~9_17 ______ ~--------~ 
Total 26.13733 14 

Distributional Tests 

Attribute Test Test Stat Critical P-Value Decision(a:1o/o) 
Variances Bartlett Equality of Variance 1.965 11.34 0.5797 Equal Variances 
Distribution Shapiro-Wilk W Normality 0.9596 0.8328 0.6860 Normal Distribution 

Length-mm Summary 

Sample Code Count Mean 95% LCL 95°/o UCL Median Min Max Std Err CV% 
FR_UFR1 4 12.67 10.84 14.51 12.65 11.5 13.9 0.5779 9.12°/o 
GH_FR1 3 14.97 10.38 19.55 14.5 13.4 17 1.065 12.33% 
FR_FRCP1 4 14.22 12.53 15.92 14 13.2 15.7 0.5329 7.49o/o 
CM_MC2 4 13.43 12.29 14.56 13.4 12.6 14.3 0.3568 5.32% 

Length-mm Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 
FR_UFR1 11.5 11.9 13.4 13.9 
GH_FR1 17 13.4 14.5 
FR_FRCP1 13.8 15.7 13.2 14.2 
CM_MC2 13.2 13.6 12.6 14.3 

000-469-187-2 CETIS'" v1.8.7.16 Analyst: __ _ 

o/oEffect 

0.0%1 

-18.08% 

-12.23% 

-5.92% 



CETIS Analytical Report Report Date: 17 Jul-1512:31(p2 of 2) 

Test Code: Teck02 I 10-3912-7552 

Fathead Minnow 32~d Survival and Growth Test Nautilus Environmental 

Analysis ID: 15-5482-3932 Endpoint: Length~mm CETJS Version: CETISv1.8.7 

Analyzed: 17 Jul-1512:30 Analysis: Parametric-Centro! vs Treatments Official Results: Yes 

Graphics 

~ 
.. r 

• 

B 
g El • 

il 
• 

" " • • ···-··-··--·----·-······-··-
·~°""'" " ' '·' 

• 

• • 
• 

'" • 
• 

,, .. .. 
'"-"'"' CH_FR1 '"-"<CM tf<..J<Cl 

R>nli:lls 

000-469-187-2 CETIS™ v1.8.7.16 Analyst: ___ _ QA: __ _ 



 

 

APPENDIX E – Oncorhynchus mykiss Toxicity Test Data 



Embryo-Alevin Test Summary Sheet 

Client: Teck 

Work Order No.: 15358-15362, 15364 

Sample Information: 

Sample ID: Various - see table below 

Test Date: April 29 - May 29, 2015 

Test Species: Oncorhynchus mykiss 

Sample Date: 

Date Received: 

Sample Volume: 

April 28, May 5, May 12, May 19, May 26, 2015 

April 29, May 6, May 13, May 20, May 27, 2015 

2 - 6 x 20 L per refresh 

Dilution Water: 

Type: Dechlorinated Tap Water 

Hardness (mg/L CaC03): 8 - 12 

Alkalinity (mg/L CaC03): 6-8 

Test Organism Information: 

Batch No: 042915 

Source: Vancouver Island Trout Hatchery, Duncan, BC 

Loading Density: 1.44 /L 

SOS Reference Toxicant Results: 

Reference Toxicant ID: RTE74 

Stock Solution !D: 14S04 
Date Initiated: April 29, 2015 
7-d EC50 (95% CL): 6.7 (6.5 - 7.0) mg/L SDS 

Reference Toxicant Mean and Range: 4.1 (2.2 - 7.6) mg/L SOS 
Reference Toxicant CV (o/o): 36 

Test Results: See next page 

Reviewed by: Date reviewed: --~-~~.L.._2-"i_:_'f_.A-"N..:_ __ _ 
Issued November 25, 2008; Version 1.0 Nautilus Environmental 



Embryo-Alevin Test Summary Sheet 

Client: Teck 

Work Order No.: 15358 -15362, 15364 

Test Date: April 29 - May 29, 2015 

Test Species: Oncorhvnchus mykiss 

Summaries of Test Results for All Samples: 

Sample ID 

Control (paired w/ FR_UFR1) 

FR UFR 1 (Site Control) 

Control (paired w/ GH_ER2) 

GH ER2 (Site Control) 

Control (paired w/ FR_FRCP1) 

FR FRCP1 

Control (paired wt GH_FR1) 
GH FR1 

Control (paired wt GH_ERC) 

GH_ERC 

Control (paired w/ EV HC1) 

EV_HC1 

Control (paired wt EV_MC2) 

EV_MC2 

Control {paired wt CM_MC2) 

CM MC2 

Control (paired w/ LC_LCDSSLCC) 

LC_LCDSSLCC 

Reviewed by: 

Issued November 25, 2008; Version 1.0 

Survival(%) Viability(%) Length (mm) Wet weight (mg) 
(Mean± SD) (Mean ±SD) (Mean± SD) (Mean± SD) 

85.7 ± 3.4 81.5 ±6.5 19.0 ± 0.6 97.6 ± 7.4 

77.6 ± 7.6 72.6±11.6 18.7±1.4 97.7 ± 4.3 

87.5 ± 3.0 86.7 ± 4.6 17.6±0.4 86.4 ± 1.36 

53.6 ± 19.5*t 53.6 ± 19.5* 18.0 ± 0.7 91.3 ± 5.0 

89.2 ± 4.2 86.7±6.1 19.0 ± 0.5 96.7 ± 2.9 

73.9 ± 14.9' 72.3 ± 16.2 20.0±0.1 106.2 ± 3.8 

85.0 ± 5.8 81.8 ± 9.3 18.4 ± 0.3 96.2 ± 2.3 

75.5 ± 10.5 75.5 ± 10.5 18.8 ± 0.7 94.7 ± 3.4 

83.8 ± 8.7 82.2 ± 7.2 17.3 ± 0.6 85.9 ± 3.2 

58.0± 11.7* 56.3 ± 13.0* 17.5±0.4 91.0±4.0 

92.6 ± 3.8 90.9 ± 4.7 18.0 ± 0.4 90.2 ± 2.6 

69.4 ± 17.5* 68.6 ± 16.0' 18.0 ± 0.5 88.2 ± 0.7t 

83.6 ± 3.0 82.8 ± 3.1 19.5±0.4 96.3 ± 2.6 

86.5 ± 6.1 84.8 ± 8.0 20.3 ± 0.4 100.6 ± 4.4 

85.6 ± 5.3 83.9 ± 7.0 19.8 ± 0.8 98.1±1.7 

68.8 ± 6.4* 68.8 ± 6.4' 20.4±1.1 99.0 ± 7.9 

76.7 ± 7.2 74.2 ± 9.6 19.6 ± 0.9 98.4±1.5 

78.3 ± 2.0 75.0 ± 4.1 19.8 ± 0.8 99.7 ± 5.4 

*Indicates results that were significantly lower relative to sample's own paired 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: --~-~----'---u£-~/_·fJ_,.,.. ___ _ 

Nautilus Environmental 



Client: 
Sample ID: 
Work Order #: 

ti -t 
'Vt 

Initials A 

Concentration 

Initials 

Concentration 

Initials 

' , 
~\ v,[., ~,o -11\\q~(I\ 

+.-G ChFeRiG Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

StartDate&Time: ~2--9 /1 ') Q l'S<\S h 
StopDate&Time: tJ\~f15/\9? /ooo b 

Test Species: Oncorhynchus mykiss 

%9 
f\-eu:; 

io. o 
"T.1 
'2.'o 

f:;L ft> A- <;<;!) 

o:;,5~ 

<")CLJJ 

1~.; i co. 2-
.;._' -:i . " 

cJ.-o-1 '2S'i\ 
~ SS\) 

DO meter: po-//5 pH meter: pi/ I/ s Conductivity meter: __ C_,-_!-'/_'=.y __ _ 
f ' f ! 

ContrOI I C.:il. --- ·-I Hardness* \C 1'1'0 ~ 

I Alkalinity* <» LJ,6 y 

* mg/L as CaC03 

4=
1
S>f>

1
t/-: 

Reviewed by:_~~-~.::-~-~ 
Date reviewed: J!;i•<Y 7'?j I( 

Analysts: 

Sample Description: 

Comments: 

Version 1.0 Issued June 26. 2006 Nautilus Environmental 



I 
I 

Embryo-Alevin Freshwater Toxicity Test 
Water Quality Measurements 

Start Date & Time: ~er1' VI '1-0 ($ e rsi.\:.S h Client 
Sample ID: P 12- Ut'. P- I Stop Date & Time: \v\.l\'I '.).<l j 115@ 1 0 o0 \11 
Work Order #: IS :,r;,,o 

/ 

SSD 

Concentration 

Initials 

Concentration 

Initials 

DO meter: 

Control 
Hardness* ~ 

Alkalinitv* fu 
* mg/Las CaC03 

Sample Description: 

Comments: 

Version 1.0 Issued June 26, 2006 

iO.O 

1.C\ 
<]. '-\\ 

SSD 

ICC"/. 
I;;! S 
\~~ 

Test Species: _ _,,,O"'''-'""i=i-:K-=-,_,\ S.S.=------

v+3 
A '-\. L-

pH meter: -~>"-+f--t--=--- Conductivity meter: ---"'3C4/'-=.J._,'----

Analysts: 

Reviewed by:--~-"'·---
Date reviewed: JI.Me' 2--~/ 1.( 

Nautilus Environmental 



Client: 
Sample ID: 
Work Order#: 

Concentration 

Initials 

Concentration 

Initials 

DO meter: 

Control 
Hardness* B 

• 

Alkalinitv' (£, 
' mg/Las CaC03 

Sample Description: 

Comments: 

Version 1.0 Issued June 26, 2006 

Embryo-Alevin Freshwater Toxicity Test 
Water Quality Measurements 

lo<>'l· 
P:iA 

i~4 

Start Date & Time: .f\e r1 \ ·251 _1 'VO ls;. ~ I) '-f S 
Stop Date & Time: HM 9,q/15@ I odU V'\ 

Test Species: Oncorhynchus mykiss 

pH meter: __ Z-_,_{_?,____ Conductivity meter: __ 2_,_/_,:>'-----

----- Analysts: &111fu1 ~ V L1 '::>'SD 
/,.·' 

·"" Reviewed by: ~ 
Date reviewed: ~ '1'3'/if 

Nautilus Envlronmental 



Client: :-~ 1-ec.k: 

Embryo·Alevin Freshwater Toxicity Test 
Water Quality Measurements 

Sample ID: ER- VFR\ 
Start D~te.~Time: .fl..0~i \ :i\ ?c;\S: IP I S:<fS: I-} 
Stop Date &•Time: ;J.A'/ aq I J ") @ ( o& 0 \I) 

Test Sp~cies: Oncorhynchus mykiss Work Order#: 

I 
I 

c •/Q \I i-i) 
Concentration 

C&Vl-i:'l"b I 

Concentration 

Initials 

Concentration 

Initials 

DO meter: 

Hardness* 
Alkalinitv* 

• mg/L as CaC03 

Sample Description: 

Comments: 

Version 1.0 Issued June 26, 2006 

Control I oo'1-
1a I ?o6 
p, Id.<} 

pH meter: ___ -_z.~( ~>~-- Conductivity meter: ---'24/~3,"----

-
-----.--

Analysts: 

Reviewed by: _ __...,@..---'-~..+-· ~ 
Date reviewed: JU;f'e/2"'.2) 1..( 

Nautilus Environmental 



Client: 
Sample ID: 
Work Order#: 

Cl" "l~) 
Concentration 

Ciolr'k"' 

Concentration 

Initials 

Concentration 

\ Initials 

DO meter: 

I Hardness* 
I Alkalinitv* 
* mg/L as CaC03 

Sample Description: 

Comments: 

Version 1.0 lssued June 26, 2006 

Control 
'10 
5 

Embryo-Alevin Freshwater Toxicity Test 
Water Quality Measurements 

pH meter: __ <2-~(~> ___ _ 

/r,,:;,"(. _.--/ 

1'::14 -/. 

W-\ 
·-------

Conductivity meter: ___ 2_(_3 ___ _ 

Analysts: ~'IL 

Reviewed by: --~r--· --c=-==--
Date reviewed: _Jtiii~~~-V~'?J+>&~-

Nautilus Environmental 



-le.·-Client: ~ 

Sample ID: f:"' I( V F ~ L 

Embryo-Alevin7pr{?oxicity Test 
Daily Mortality 

Start Date & Time: __ !Jmd,'"'1"-=~1'_q_,,.(_,_' f-"5"''--".Q=---'-1 >'--'-1_'-S~Yt~ 
Stop Date: M.~ l 16" Q._ /o<90 h 

Work Order#: !-::> ~IQV 
--~~~~-~-- Test Species: ___ ~0~~'~"1j,.~1-B¥~-=-----

Treatments Day of Test - No, of Mortalities Total Deao !Ota! 

oj ( '., 
Eggs/ Undeveloped/ Total No. Total 

Rep 1 2 3 4 5 6 7 Embryos Unhatched Alevins Exposed 
,"',JIJ I Alevins Emb"•os 
to.-i<""'° - 1 0 n 0 :..--' 0 "' 0 0 

2 ' I 0 
-----3 T 0 _..,,.,---~ 

4 "" 0 / 

(DO 1 0 0 ' 

2 i I 
3 I ; 0 0 /,• 

4 l/ -1 ' I J 'I.I 0 ei // 

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 "'- <;.<;v . lh IU.,y l_lfl SSD ""I / 

Comments: 

Date reviewed:--""~""· -='-'-€/'--k?=-J.J.J-'µ"'~-----

Nautilus Environmental 
Version 1.0 Issued June 26, 2006 



Client: I e C,\i 
Sample ID: fR~E\?.\ 

Embryo-Alevin Freshwater Toxicity Test 
Daily Mortality 

Work Order#:_ -~i=S~3~IO~O~----

Start Date & Time: f'-p<'i) '2-l U> \ S @ ( .> "K "7 
stop Date: _i;;.,H'-""''4'{_25!-'+-; .:::Z»:..:· --=t~s."--'-e _ _,_( o_o_O-'.,,!h'-

Test Species: Oncorhynchus mykiss -"-'-'-'-'"-"-'""-'-:.:.::.:'-""-L-"'=-------

Concentration Day of Test - No. of Mortalities 1otal Dead Total 
Eggs/ Undeveloped/ Total No. Total 

(Jo vi.,) Rep 8 9 10 11 12 13 14 Embryos Unhatched Alevins Exposed 
Alevins Emb"•os 

r t>".f-ro \ 1 0 0 D {) '\ 
(J 0 0 f') 

2 ..::, i 0 ' 
.. 

3 I ! I 
4 .') I 0 

I ;;:>rl 1 D I 0 
2 i 

Q Yi 0 . 

3 ii / i \ 7 ,...· 
4 .,!,; ' I 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 

Tech Initials SC..l '.J;,,'Alv 
"" n .J\,IJ,y lawV \.l\)J\J} Will--

Comments: 

Date reviewed: .JUN,. -z-?{ ~ 
-----"'---'-'-'-''--------

Nautilus Environmental 
version 1.0 Issued June 26, 2006 



Embryo-Alevin Freshwater Toxicity Test 
Daily Mortality 

Client: ·'\R c\;( 
Sample ID: -1="--;~,_ __ v_r--'Y<-'-----\-----

Start Date & Time: Ae:-'1 l '21 "U>t S @ [ S"'±.S ~ 
Stop Date: l'-1.R'-f 21, l:,1 :S ti,) f I! oO ii\ 

work Order#: ts :,\oO Test Species: ...::.0:.:;nc:..:o::.:rh-"'y.:.:n.:::chc.:u:..:sc:.m:.:.y'-'-kc.:isc::s _____ _ 

Treatments Day of Test· No. of Mortalities l otal Dead Total 
Eggs/ Undeveloped/ Total No. Total 

( .,,, "'~) Rep 1~ 16 17 18 19 20 21 Embryos Unhatched Alevins Exposed 
Alevins E~b~·os 

Cot.fl'o\ 1 c {) 0 C> 0 0 0 0 / 

2 l) 0 / 

3 D 0 , / 

4 '; \ I / 

100 1 7-, 0 2, // 

2 ,v 'I- \ s. / 

3 I i (] .., . .,.v...¢ 2. / 

4 . . 
0 9 ' v /l 1- 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 

Tech Initials :'-<"l> \hhl ' • /"- /V' °''\V \i\i\I\,\ ~ 

Date reviewed: ~/ v3 f f,r 

Version 1.0 Issued June 26, 2006 
Nautllus Environmental 



Embryo-Alevin Freshwater Toxicity Test 
Daily Mortality 

Client: \-'<-ck 
~-~-------

Start Date & Time: fy-i) 25\ 
1 
"2.-.:.\j G I ~~ h 

Stop Date: _,H'-"aj"-1--'J.=C\-'-'-/i'-'?,,_<iJ?-=. '---'-1 _o_.!)_D_~\'\~-Sam p I e ID: fR ... \lf-R\ 
Work Order#: \S -;ro O Test Species: _O::.:nc.:c:.:o.:.:.rh"-y.:.:.nc=h:.::uc::s.:.:m.c,:Y.:.:k:.::is.::.s _____ _ 

Concentration Day of Test - No. of Mortalities Total Dead Total 

2l 
Eggs/ Undeveloped/ Total No. Total 

::/ . Rep 22 24 25 26 27 28 Embryos Unhatched Alevins Exposed 
Cr" vl>1) Alevins Embn1os 
Co,,+ro\ 1 l) o© I 0 ' I 0 ~ ,/ 

2 ! oc:i I I '7,.-. s / 

3 {\ Q () 0 I() ;, 3 v 
/ 

4 0 \"' .0 \ \ 3 .. / 
lo~ 1 D~ 0 'V 'i) 

~· 
v ~ / I/ 

2 u~ {) IJ, 1 'I _,,/ 

3 Q0.- :) 0 . , I c / 
4 'l/" '\, e ,v .,JI ~ 'I ./ 

" 
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 \"V ''\\l\I ,,_ 
~ '\hjJ\'v ''\i\l\ll l'\JIW l2L 

"' - ' 
Comments: c9 S-\:c..-\1_"; ·-'o wkd.-_ G.J ?So'IJ ~+ o-li.,(11 s.+~ ( l\l\) 

Date reviewed: --~-· ___ r_3-'{'-'I...[_-_____ _ 

Version 1.0 Issued June 26, 2006 
Nautilus Environmental 



Embryo-Alevin Freshwater Toxicity Test 
Daily Mortality 

Start Date & Time: l\ef1\ 2-"1 1.-D\S ~\SL\$ Vi 
Stop Date: Me""\ '2.91 : ?»IS @.. \ o oO \;\ 

Test Species: _O.::.n:.;;c:..:oc.:rh'""y-"n..:::chc.:u:..::s--'-m'-"y"-k::..:is:..::s _____ _ 

Client: 'f zd< 
Sample ID: FR _ iJF1< \ 
Work Order#_: ---'17-_$,_3"'-0-'--0 ____ _ 

Concentration Day of Test - No. of Mortalities 
Total Abnormal 

Total 
Total Total Dead Normal 

er~ vlv) Rep 29 30 31 32 33 34 35 Eggs/Alevins Alevins Alevins 
Exposed 

rof\'tl' \ 1 0 0 ~ - ...-. \ '2..b '?<> 
2 0 ~ 0 '-\'I.'-© 3 "2-'2- '2,0 

3 u /" D 0 "l.-b ';o 

4 " \ ./ I ""''-- ¢ \ -z_,3> '2-5\ 
/,,,,,,.., 1 I C; ~ \ "',.,_ l5 I '2..-"l-' '2-€> 

2 { 0 --- 0 ",.,., ftJ ''2, 11 ''2,o 

3 0 / 0 () ·2.-S '30 
4 ,J '° ,v IQ v.,,/d) v 7,_,'.1. '2,., -

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 ~,w.., VWVv \.)" ~.. • J' 'v\yv.... \;\JvcL LAwV 

Comments: 

Reviewed by: ___ --'~""'-_::. _____ _ 

Nautilus Environmental 
Version 1.0 Issued June 26, 2006 



Client: 

Sample !D: FR UFR1 

Alevin Test Data Sheet 
Deformities 

Start Date: _-'A-"p"r"il-=2-=9,'-'2"0"1-"5 __ 

Termination Date: --'M=ay~29~·~2~0~15~-

Wock Ocdec No.: _ _,_I ~S.L..3c:(u,_o-=--------------

Treatment and 
Fish Length Normal Abnormal Comments Replicate 

1mm\ 

1 z. \,c y 

Goi~\ 2 1..P.o 17 
3 :t,.o ,'O v 

f\' 4 .z_.p '"' v 
5 ?-O.o v' 
6 Zo,-0 v 
7 ,..,,..,_ -0 v 
8 ,.., <"'>, Q ;/ 

9 <? '.<) ,/ 

10 l'-1,o ,/ 

11 "20.Q ,/ 

12 I Ci .Q / 
13 -i""'.o ,/ 
14 ,..,..,...._ D / 
15 ;':1-n,o V" 
16 ., ,.., [') t/ 
17 ~-/' v' 
18 l<\. <. v' 
19 ~?:A.() / 
20 ,.., ,..,. - 17 

21 '2J.) 0 
.,. 

22 1 '\.o ,/ 

23 ·..;,•v7 '2..'CUJ v 
24 'l.P,-0 if 
25 "2_ \. 0 v / 
26 I °I.<::; v . . 
27 IL_() - v ~;: ---:;;;A>4••\ _,;/~"' Ao • ... -· ~~ ,_ 
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: 

Issued: July 17, 2006; Ver. 1.0 Nautilus Environmental 

" 



Client: 

Sample ID: FR UFR1 

Alevin Test Data Sheet 
Deformities 

Start Date: --'A-"p'-'r"-il-=2-'-9,'-'2'-'0"1"°"5 __ 

Termination Date: __ M=ay~29~,"2~0~15~-

Work Order No.: I S 3 io 0 
-~~~------------~ 

Treatment and 
Fish Length Normal Abnormal Comments 

Replicate 
fmm\ 

1 I'- ,, / 
(:C,l\'f,-o \ 2 I c JD ./ 

3 \C D ./ 
b 4 190 ./ 

5 \ 9." / 

6 tCi s ,/ 

7 ( "1 _() ,/ 
8 {O,_" ./ 
9 lk'-0 J 
10 '7-b-'d /, 
11 ci,.'\ ./ 
12 I' :0 ./ 
13 

I' ·" ./ 
14 1"10 - / ;; '),? fl g~l'l.4'.,_J otvfA .-:.ef-- - ~ .;---"- • j} 

' 
15 I .n.-e J "(HMI. et-' "" -

. u (",,,,. _,.,_L - ~ C6;l.1""1 - -
16 r rn. o - / i"lta.-' v ,JZ.. ;')W). ~ t7tU Y£e-ti.rn 
17 IL .0 / 
18 v.o ,/ 

19 '),Od) ../ 
20 -u;.o ./ 
21 -, n.o ./ 
22 fq,_o ,/ 

23 1·~> ,/ 

24 ., ~ .n ./ 
25 I '60 ,/ 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

Total Weight (pooled): '2._ 14- 2--___'.:) 
Number of survivors: ~S l~· 1--~l.-___ ...,,-'--~-~--\--')'-----------
Number of deformed/have difficulty swimming: ~ ---------------

Initials: \.\;/\;_, 

Reviewed by: Date Reviewed: 

Issued: July 17, 2006; Ver. 1.0 Nautilus Environmental 



Client: 

Sample !D: FR UFR1 

Alevin Test Data Sheet 
Deformities 

Work Order No.: -~\~5~1;,~ioO_· -----------

Treatment and 
Fish Length Normal Abnormal Comments 

Replicate 
Imm\ 

1 I '1b.-<;, ,/ 

(oi'<{'C'J \ 2 i'itO / 
3 tB.D ./ 

c 4 I r,.i,_ 'lJ / 
5 r I, ·c ./ 

6 l'i.O ./ 
7 

'""' c, 
,/ 

8 I '1...A> / 
9 IC ,0 ,/ 

10 ,, 
- t: ./ 

11 ,~ .() ./ 
12 ['1.' /. 
13 l\A _ _<; ~ 

14 18.0 ../ 
15 ( 9 (<'\ ./ 
16 '~-'° ,/ 

17 (.,Q-( ,/ 

18 ( 9, :c:. ,/ 
19 _., "-"" ./ 
20 {O,, \ / 
21 l \iLO / 
22 !'\S ,/ 
23 ,,,. 

. i'\ ./ 
24 L' "0 ./ 
25 r1. $ .// 

26 rr;:> D " 
27 '\~L r 

~ 

28 c\"L/ :fCS, 
29 -(O.V/ c. ,... 

30 

31 

32 

33 

34 

35 

Total Weight (pooled): "2__ ?,<(3._j 
Number of survivors: ""2.-(.o 
Number of deformed/have difficulty swimming: 0 
Initials: '-\\/\Av 

Reviewed by: 

Issued: July 17, 2006; Ver. 1.0 

Start Date: __ A~p_ri_I 2_9~, _20_1_5 __ 

Termination Date: __ M_a~y_2_9~, 2_0_1_5 __ 

Date Reviewed: 

Nautilus Environmental 



Client: 

Sample ID: FR UFR1 

Alevin Test Data Sheet 
Deformities 

Work Order No.: _ _:!,__S~~:::_(o.::::__:O:_ _________ _ 

Treatment and 
Fish Length Normal Abnormal Comments Replicate 

tmm' . 

1 l'10 7 
2 rµ;..D / 

(o "<f'ro \ 3 10,.D ./ 

4 1 "r-<> ,/ 

\) 5 i I. 'C 7 
6 1"1.0 ../ 
7 \ "'(, 'S o/ 

8 10,_() / 

9 rci. <:::: ,/ 

10 ,c;_ c., / 
11 11.0 ./ 
12 ~o J 
13 '2.DJ\ / 
14 "2£20 ./ 
15 I q. <'." / 
16 ;c.)_0 7 
17 \' .J / 
18 (7 .<> ./ 

19 I' . :s: ./ 
20 1c,~ .j 

21 j- _o ,/ . - " 
22 fl J:) .7 
23 r • <::.: .7 
24 I .o J 
25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

Total Weight (pooled): 

Number of survivors: 

Number of deformed/have difficulty swimming: 

'-\.\1\v 
\ 

Initials: 

Reviewed by: 

Issued: July 17, 2006; Ver. 1.0 

. 

h-,..,£c,, 

Start Date: _---'.A.:rP:;_r:;_il =29;o•c:2:.:0c.:1.:_5 __ 

Termination Date: ----'M"a"'y'-2"'9'-''-=2.:_0-'-15,__ 

' mt - ~ . ~o. ' -

Date Reviewed: 

Nautilus Environmental 



Client 

Sample ID: FR UFR1 

Alevin Test Data Sheet 
Deformities 

Work Order No., __ _,_l ~<;.,,_O>=--lo_O __________ _ 

Treatment and 
Fish Length Normal Abnormal Comments 

Replicate 
'mm1 

1 (";, "- 7 
2 7-D-0 / 

l O'O 3 t,o.S / 
4 r CJ."" / 

-f\' 5 I c, " / 
6 r c .c / 
7 (' _o / 
8 "l.-0..,o 7 
9 2.f - / 
10 M.n ./ 
11 ?I,<;'. ./ 
12 1GS / 
13 '2.-0c-/) I 
14 I '\. ~ / 
15 '2D ;'\ ./ 
16 l 5l_o / 
17 '?A'<' / 
18 "2-0 - ./ 
19 2J,,,,., ,/ 
20 zo, - ./ . 

21 \5-0 -- ,/ ~'~,,,,":, 

22 ~(1-0 / 
23 I 11.ri ,/ 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

Total Weight (pooled): 

Number of survivors: 

Number of deformed/have difficulty swimming: 

lnitial5' '"\"\ V 

Reviewed by: 

Issued: July 17, 2006; Ver. 1.0 

.. -

Start Date: _ __:A.:iP::r::il-=2.::9,c.:2::0:..:1.::5 __ 

Termination oate: _ _;M=ay'-=-29,,,,_,2,,,o_,_15=---

' 

" -- ~WWI 
' 

Date Reviewed: 

Nautilus Environmental 



Client 

Sample ID: FR UFR1 

Alevin Test Data Sheet 
Deformities 

Start Date: _ __:A.:iP::.r::.il.::2:::.9,c:2:.:0°"1:::.5 __ 

Termination Date: _ __;M=ay'-"-29"''-'2:.::0.;.15"--

Work Order No,: I S 3 (p 0 
--~-~-----------~ 

Treatment and 
Fish Length Normal Abnormal Comments 

Replicate 
fmm\ 

1 IS., s J 
2 15,<; ,/ 

100 3 f tO-o J 

j) 
4 18.-u ./ 
5 ( (,o / 
6 I "I 0 ../ 
7 I 7,0 j 

8 11-o / 
9 11. "C, ./ 
10 llJ"J ../ 
11 18.0 ./ 
12 1-,< ./ 
13 l ( ·.o / 
14 {' 'J' ,/ 

15 l't~- ./ Y\\*'v~ '• (){'"~/~ , . ~ ' ' - ~ .. ' . 
16 15..S ./ ~ w o ;1 ';;.,,pfc,, e,,,e:_ Cw«-~~~ 

17 iS.o ./ rt'- fJ ~· ,... .:' t~"V'Yl .-:.:J2 ~ -(){!4 '>tJ..L--
18 ( { ., ~ ./ 
19 ,,_,,, ,/ 

20 11.n " 
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: '-\ V\;V 

Reviewed by: Date Reviewed: 

Issued: July 17, 2006; Ver. 1.0 Nautilus Environmental 



Client: 

Sample !D: FR UFR1 

Alevin Test Data Sheet 
Deformities 

Wock Ocdec No.: __ _,_l~Sco3:>o..0;::._o __________ _ 

Treatment and 
Fish Length Normal Abnormal Comments Replicate 

'mm\ 
1 'J,DvO ,/ 

\OJ 
2 2£'·5: ./ 
3 I lit-<> ,/ 

c 4 '2.0c5 ,/ 
5 ,,..,s ,/ 
6 20,cQ ,/ 

7 70,,.o / 
8 '2..\.0 ./ 
9 '70,5 ./ 
10 '2!.o J 
11 ICf-o J 
12 7-0,n ,/ 
13 IC,, 0 ,/ 
14 Uo,z;> ,/ 
15 W!:> ,/ 
16 /Y,S ,/ 

17 2J. ~ ,/ 
18 1 R -0 t/ 
19 V•O ./ 
20 -z,0, c ./ 
21 l c;, v ./ 
22 'Lo . .s;: / 
23 'l..o.. '\ J 
24 '2.0cO ,/, 
25 '7...0 n J 
26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

Total Weight (pooled): 

Number of survivors: 

Number of deformed/have difficulty swimming: 0 

Reviewed by: 

Issued: July 17, 2006; Ver. 1.0 

Start Date: _~A2p~r~il-"2"-9''-'2~0~1"-5 __ 

Termination Date: __ M=ay~2~9~,~2~0_15 __ 

Date Reviewed: 

Nautilus Environmental 



Client 

Sample 10: FR UFR1 

Alevin Test Data Sheet 
Deformities 

Start Date' ----'-A"'p"ri'-'I 2"9"-' .=.20'--1'-'5 __ 

T ennination Date: ----'M"'a"'y-'2"9'-, 2"'0'-'1-"5 __ 

Work Order No., _ _,!~S=.3..:G:.:O=------------

Treatment and 
Fish Length Normal Abnormal Comments 

Replicate 'mm\ . 

1 I 1. <::. ./ 

Io() 2 '?~J, / 
3 19.o / 

y 4 19.o ../ 
5 I '-i. o ,/ 
6 ls.o / 
7 {G . .s ,/ 
8 w.o / 
9 -z_(J.{) ./ 

10 \ '1. i;:: ,/ 
11 /rn.O ../ 
12 10,,,, ../ 
13 t'i,o ../ 
14 --i,G.4> ./ 
15 r--i. < / 

16 I °i,_$ / 
17 I {;,,o .,/ 

18 fa_/\ / 
19 I• - ./. 

20 t<A.o ,/ 

21 11'1,o ,/ 

22 i; .. .<'. /, 
23 -z.o,o ,/ 

~ . -
7{c"" / yvi,(~ ~· - J'. /'\,~,.::: o""-t""'-A,.,,. 24 - .. "' '""l . <So., - ... ' , v• ~ 

IS-~ J YNt.e:ro>1\ a:il C<.M<-im- ' ()~" !\:., 6 25 - '"" ·.· - () 
26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

Total Weight (pooled)' 1-. ~" J 
Number of survivors: ~ S 
Number of deformed/have difficulty swimming: 

Initials: '\ "\\...-

Reviewed by: Date Reviewed: 

Issued: July 17, 2006; Ver. 1.0 Nautilus Environmental 



c iient: ~~ (Jx1\ ( F\tO) 

W.0.#: IS'>bll 

~\>"'I) 
~ -"'\ \ 
co-1) 
(8-t <.\) 
('6-l"<) 

(15-'li) 

Sample ID 

\=tl}\2QV1 
f(<. .• Ut:Ri 

Fl<.fll.(1>1. 

FR.u~:l.. 

Rl--Flle?i 

FV. ..\j l1Z;:t 

FR .\l~1ci 

(15-21) 

~ 'l. ?fl!~ 

:'l2/l'(, 

:71-;,o 
(2-°J~l,o 

I FR-•~c.ri. 
rL~Cl'i 

.... 
'FR.orR 1 

Reviewed by: 

Sample Date 

~t Z'lH'i 
i, 

M.,. •C,/\ '5 

U-.~f...;i> 
.~ H<1> t~/1< 

\J\" '[).,/15 

~1n-i <.i.o /\ >) 

..iA-Oo/1S 
M""I zt /I) 
W."121 Ii< 

Version 1.0 Issued June 26, 2006 

Hardness and Alkalinity Datasheet 

Alkalinitv Hardness 

Volume of 
Sample (ml) 0.02N (ml) of 0.02N Sample 0.01M Total 
Volume HCL/H2S04 HCL/H2S04 Total Alkalinity Volume EDTA Hardness 
(ml) used to pH 4.5 used to pH 4.2 (mg/lCaCO,) (ml) Used (ml) (mg/l CaC03) Technician 

'§() g. J¥i'l5 &<+ lbb so lb ·S' 330 r.c 
5\J ~-4 b·S · \2.(, <;o 1-· )'i'lq \'\.:& \<.l 

Sc~"-'> &.o ~ .'2.., \SL\ Io '.'.I>"" ~.-=:, ~:,a 1':'.<:. 

SQ,.e"" "·a C..."b \~ So~~· b.l\ \ '.) 'C KS 
so '1..6 C\.\ t-=t8 l3<i l()Q) '::.,8 ?:/Cf) K'S 
so ce,,:, G; .L\ 1;;)4 6() G.'f \~ K'5 

so G.;d G·~ \~ 50 (i.8 \~6 'l<S 
150 ~"8.'J 8.<o 108 i::;o ,5,t- 31L( ~ 

so q,3 ·-t,5 \~1 ~o ll·O 21\;:0 tL 

so <;.g 5'-"\ ''" S1) b·t· \~l\ J.. 

. 

Notes: (\) \); \llkd..__-\() U:X)-QmL Jr,,llfu, D."l.._~'cr 

~-
Date Reviewed: ~ u( f.r' 

Nautilus Environmental 



Client: lt?d,<..._ 

W.0.#: 0.fU<>"1"dY' \ S?}oO 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 

'i} Sample ID Sample Date (ml) used to pH 4.5 used to pH 4.2 (mg/lCaC03) {ml) Used (ml) (mg/l CaC03) Technician 
I' 

0 1 ~c.\-.\o\ tkn.f' -z:l I IS: <;o 0, <f 0.S "' 
So cr:>...S ~D \JJiv'-' 

·\ '-\ ' MCM.\ (,\('I:, -c.o o,.+ <Q/C' <;,, :;;:..o C).'f ~ &C..., 

-'-\ ~11oh~ <:. '° C\-f o.~ lo S-v D.'f €> \jjv'vl/ 

-w I ""i.\-1 ~()he:: '50 o.s 0,IQ ~ l)Q (), <O \ ';l Ii<' ' '-. 

~;2 .. q~ ~ M1'.I ;;{-t I \ '), ~,,o 0,5 c,6 ei ~o O,I) \0 l<<Z 
7)2; 

'!"'-" 

., 

Notes: 

Reviewed by: ~ Date Reviewed: ~~Ur--

Version 1.0 Issued June 26, 2006 Nautilus Environmental 



:) < ct i--1(',o,,.)1' 
' 7-d Chronic Freshwater Toxicity Test 

Initial and Final Water Quality Measurements 

Client: 
Sample ID: 
Work Order #: 

·Te,L l~ StartDate&Time: ~z..,9/1S-QIS/fSVl 
C-H - Fif/r Stop Date & Time: I-IA'/ JV J 5 I @ I "7.-00 h 

) S' ':>l:/J, Test Species: Oncorhynchus mykiss 

Concentration 

Initials 

Concentration 

Initials 

DO meter: }JO~ pH meter: _,,._p_if __ 1
7
.,._J_:s___ Conductivity meter: __ C_--_1_,/_._J' __ _ 

Analysts: A...,,, l E.C., SSi) 

Reviewed by: __ -r~="'--~.....+· 
Date reviewed: J/ii"ll', 'l- 5} i( • mg/L as CaC03 

Sample Description: 

Comments: 

Version 1,0 Issued June 26, 2006 Nautilus Envlronmental 



Client: 

Sample ID: 
Work Order #: 

Concentration 

Initials 

Concentration 

Initials 

DO meter: 

Control 

I Hardness* ll 
I Alkalinitv" ~ 
• mg/L as CaC03 

Sample Description: 

Comments: 

Version 1.0 Issued June 26, 2006 

Embryo-Alevin Freshwater Toxicity Test 
Water Quality Measurements 

iOOI 
\bO 
l <::. ';). 

Start Date & Time:Per1 \ VI t..-e iS e I s. 'f,.S ~ 
Stop Date & Time: IV\AV ;l'l ii'!=) ((;) I '2-DOVJ 

Test Species: <!), >'l'\,\I k\S.S. 

pH meter: --~'.>_,/_L-___ Conductivity meter: ___ 3-+-'.)_·2.-__ _ 

/' / 
/ / 

./ 

Reviewed by:_~~=--""~,-,--
Date reviewed: _)id1?2-?>Jir , 

Nautilus Environmental 



Client: 

Sample ID: 
Work Order #: !53b:l. 

Concentration 

Initials 

Concentration 

Initials 

DO meter: 

Control 
I Hardness* )\ 
I Alkalinitv• i::, 

• mg/L as CaC03 

Sample Description: 

Comments: 

Version 1.0 Issued June 26, 2006 

Embryo-Alevin Freshwater Toxicity Test 
Water Quality Measurements 

lo<>'I· 
i {,;J 

\ S'i 

Start Date & Time: -1\f r1 \ ·~ ~ l S, @ ( 5 '(-$ 
Stop Date & Time: HA'/ ~'I/JS . 1'2.-DO V\_ 

Test Species: Oncorhynchus mykiss 

10,j 9/1 l.O ., ; /?,.i 

::j-,1 ?'--{) '.'.}, J 

'30 30 
"\,iltJ- Vil ' 

pH meter: __ z_,_{ _,)'----- Conductivity meter: __ ?_,_(~> ___ _ 

··------... ····· 
/ 

Analysts: ··NL,S?'U AWP 

Reviewed by: _ _.,.d2/~---t-~
Date reviewed: • Wi'ib/iS: 

~....c~~=-..1<-=~-

Nautilus Environmental 



Client: 

Sample ID: 
Work Order#: 

( Y/c \/ i-J) 
Concentration 

CM-f'I'» I 

Concentration 

Initials 

Concentration 

Initials 

DO meter: 

Hardness* 
Alkalinit • 

• mg/L as CaC03 

Sample Description: 

Comments: 

Version 1,0 Issued June 26, 2006 

Embryo-Alevin Freshwater Toxicity Test 
Water Quality Measurements 

Start Date & Time: -&:JCI \ .2.'l "ZD~ <? I '><i:S:\i 
Stop Date & Time: t-1 ac.i ;g @ I 2-0 o\/( 

Test Species: Oncorhynchus mykiss 

pH meter: ___ -_,_~!_>~-- Conductivity meter: __ ·2_,_/~~~---

Analysts: '/'/ L 1 AWD 

Reviewed by:-~~-=-=-=-~~
Date reviewed: r..Mt£-~f L(: 

...., I 

NauUlus Envlronmental 



Client: 

Sample ID: 
Work Order#: 

I 
I 

Clo "l~) 
Concentration 

():»I'<\' r., 

Initials 

Concentration 

Initials 

Concentration 

Initials 

DO meter: 

Hardness* 
Alkalinity• 

• mg/L as CaC03 

Sample Description: 

Comments: 

Version 1.0 Issued June 26, 2006 

Control 
iD 

K 

Embryo-Alevin Freshwater Toxicity Test 
Water Quality Measurements 

pH meter: __ 2-_.~{~Z,~--- Conductivity meter: ___ 2_/_3 ___ _ 

I ~-:)1· 
't bl'I ~-

l~B ~ 

-tllow 

~ Analysts: "{'IL 

Reviewed by: --C~""'-0"""'-~-:---=
Date reviewed: , M'f'l<Bj lC 

Nautilus Environmental 



. j.? 
Embryo-Alevin:J"fy Toxicity Test 

Daily Mortality 

Client: T eJ:. 
Sample ID: fuH· Ef!..7 -(bo,i ) 
Work Order#_: --~!~~~'.>,,..f.o~?~-~---

Start Date & Time: ~ 1-C/ (15"' .Q...- l S:'fS Ill 
Stop Date: --=",t!\"'/!A~"I(~~-=-. ~,,....--!+.-' ~, p=~~Q_"-----/,.-,2-0=""-o---,-,\ 1 

Test Species: D T ~ ---=---'-''lj'T'I--'. =----

Treatments Day of Test - No. of Mortalities TotalDeaa lOtal 

o/ ( ., Eggs/ Undeveloped/ Total No. Total 

I ' . Rep 1 2 3 4 5 6 7 Embryos Unhatched Alevins Exposed 
!::> • .._, ,; I Alevins Emb-·os 

i r>r>l:"t> >I/, 1 0 0 n [./ 0 "' 0 0 ,/ 

2 ! 0 I 0 / 

3 l I I / 

4 c --1' 0 / 

{DO 1 0 \ I / 

2 I G I /' 

3 I i 0 I I / 
4 I IV v v . , 0 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 

Tech Initials ·A- ~'-IJ • th SSD 59> "-"P i'-S 

Comments: 

Date reviewed: -~~~-u,, __ 1..:~:?"-'-'{1£_,_ ____ _ 

Nautilus Environmental 
Version 1.0 Issued June 26, 2006 



Client: lf>t' \/,, 
Sample ID: fu\\ f;.\l--'1.-

Embryo-Alevin Freshwater Toxicity Test 
Daily Mortality 

Work Order#'--: ---1-I S...,_,'3,_<:o"--"'2.--'-----

Start Date & Time: -+=i'-+~~r'I~\ _'2.:~~+-'Ul'-"· '--'\"':S.,_...@="-''----1-~_'\-)"'--r'~
Stop Date: __ 11~A~'l~J~C\~1/~l~S~@_l~2:=o~· co __ h_ 

'rest Species: Oncorhynchus mykiss 

Concentration Day of Test - No. of Mortalities Total Deaa Total 
Eggs/ Undeveloped/ Total No. Total 

(Jo ¥Iv) Rep 8 9 10 11 12 13 14 Embryos Unhatched Alevins Exposed 
Alevins Embh•os 

r .nl'fro \ 1 Q 0 !) 0 0 u i./ 0 
2 0 0 0 /' 

3 " I I v u 

4 I D I /, 

I 0<'1 1 " 0 ,11 ' 0 v v ' 
2 0 ' '.'.) \ :'.! ,V 
3 0 \ I i 0 v ;) / 
4 [) I 0 ·LI 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 

Tech Initials ''-''"' :? 11 lA!.i ""- "' ""\) ro\JV ~\\-''JC \{"', 

Comments: 

Date reviewed: ~l.N/l.l. ·-i-3{ fr 
------~'-------~ 

Nautilus Environmental 
Version 1.0 Issued June 26, 2006 



Embryo-Alevin Freshwater Toxicity Test 
Daily Mortality 

Client: ·'\.€ cK 
-~~~------

Sam p I e ID: _,,6-u.H~-=,-E_\2;~~,--------
Work Order#: IS 3io v 

start Date & Time: Aer1 l '21 7.P<S @ \$~~ 
Stop Date: _,l-+\atj""I· µ;~,_,_G_,_/_,_.l 5,,_· _.,{;_;;.-~___,_/-"-2.-0-"-o-lt\'----

Test Species: _O=nc::::o_:.:rh;,;Y_:.:n::::ch.:::u::::sc:.m:,:,Yc:.k::::is::::s _____ _ 

Treatments Day of Test· No. of Mortalities Total Dead Total 

~ 
Eggs/ Undeveloped/ Total No. Total 

l ~"' vi~) Rep 15 16 17 18 19 20 21 Embryos Unhatched Alevins Exposed 
Alevins Emb~·os 

C'.ot>fro\ 1 u 0 0 "" 0 v 
/1 0 

2 ( c ' / 

3 I 0 / 

4 1 0 ./ 

loo 1 I I J i 
' I /' 

2 ,r y r 0 ., ~ // 

3 j I v I ,-, I' r:. .• ,..r 
/ 

4 (l •, ':) () 0 ,s; \ ":'> 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 c::.c:n vwJJ A. fr- ""- \,\y\)J ~ v..s 

Reviewed by: 
----------~ 

Date reviewed: ---=~'--'-'-'-'--·-?-_3_/,_/,f,'---------

Nautilus Environmental 
Version 1.0 Issued June 26, 2006 



Embryo-Alevin Freshwater Toxicity Test 
Daily Mortality 

Client: \,z.ck._ 
~~~~~~~~~-

Start Date & Time: l'.0-i l 25\ 7.:>i_! @ I SA.!: h 
Stop Date: _N'--'-'""'-'~"-°''""'/-'-1 =s_1 G_,,,'.?~-'-1~2~o~o~h __ _ Sam p I e ID: Cr}!- ER.2-

Work Order#: IS 7,0 ?---

Concentration Day of Test· No. of Mortalities 

Cf., vi") Rep 22 2¥ 24 25 26 27 28 
. . 

<c'>tro \ 1 i)<ll !] 0 0 0 '')0"\ () 

2 C! 0 D .t1 / ) 

3 '"" " 0 '}/ 
4 <D 'f D ::) 0 

loo 1 ' ' \IY "2-./ '~ I ·"" '\ ')... ,.~ 

2 ')/() r 0 0 0 .,,,, 
f) o.· """' 

3 "'~ 
. 

) i,....- I l 
4 ('l<:. I • ::i v Jr \ 

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 \,\111\.\; \1\,\il.l _,., In \,\\,\v \,\\i\l./ °""'"\,\./ 

Version 1.0 Issued June 26, 2006 

Test Species: Oncorhynchus mykiss 

Total Dead Total 
Eggs/ Undeveloped/ Total No. Total 

Embryos Unhatched Alevins Exposed 
Alevins Emb~•os 

l , 

;;i ' _./ 

Q ./ 

0 ./ 

8 v 

a / 
it / 
5 / 

Ii?. 

Nautilus Environmental 



Client: 1\'c_K 
Sample ID: G-\-1 _ fi<; ~ 

Embryo-Alevin Freshwater Toxicity Test 
Daily Mortality 

Start Date & Time: ---1·~~pc"-·.L1, \i___;?.=-1-S\.!.J1c.:'2..=-oc..:1""'-5'----7e;.--_i.::.S..-=iS::::_h,_ 
Stop Date: ......:..:Mw..=Nj-..,:::2.Ji:+-_,·20=.:lc..S,,__G.::::J,_,_l .s?o~o"-'Jc.c.1 

Work Order#: i S 7, ·Ip v 
~--'--"-''-"--"-------

Test Species: _O:::.n:.::c::::o:.::rh2y.::.n:::ch:.::t.l.:.:s..c.m::.iy:.:.kc.:is:.::s _____ _ 

Concentration Day of Test - No. of Mortalities 
Total Abnormal 

Total 
Total Total Dead Normal 

(:( • .Ji,>) Rep 29 30 31 32 33 34 35 Eggs/Alevins Alevins 
Alevins 

Exposed 
. 

V>l\k,..,,, I 1 1.-91' ,..., ~ '?A6 "'"'\., n '2-S ~ 
2 \ J!a: IL. .____.- I tb v.w.. n w ,..,,, 'i) 

3 \ ..t'l. IV --..,- i ~\.\"'"' \ '")Li "?, 'J 

4 =';, '. .,....._. 3 0 ,_,,,, '<..£.... 
) ()O 1 0 ./ I ,..., I "'I '2 'O 

2 l 0 # 
,_ () 0 ·-z..,-V .._.,q 

3 I 0 ,...-- 0 0 10 ".<..-o 
4 Ji ...... .,.-- () 0 I ...._ ..._ \ 
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 "\W.. W\l'J.., l..\i'\IV \.\\o\.v '"\V\L ~°"v 
Comments: 

Nautilus Environmental 
Version 1.0 Issued June 26, 2006 



Client: 

Sample !D: GH ER2 

Work Order No.: \ s,:,(o[/ 

Treatment and 
Fish Length Replicate 

tmm\ 

1 \4_0 

COl\t('V\ 
2 1S-'-
3 11.0 

(>\ 4 l't\.o 
5 11n.s 
6 11.0 
7 11.S 
8 19-i-'0 
9 l S-'S 
10 i I), _o 
11 IL -~ 
12 I< .<; 
13 I 1...-o 
14 fl?,. D 
15 ii. 0 
16 (9-, 0 
17 1-1-'.: 
18 i 0.,5 
19 ri.o 
20 1r~-~ 
21 1~.s 
22 (1.'-. 
23 l',' 
24 f'r .D 
25 r , -'--,, 
26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

Tota! Weight (pooled) 

Initials: 

Reviewed by: 

Issued: July 17, 2006; Ver. 1.0 

Normal 

/ 
/ 
./ 
/ 
/ 

/ 
/ 
/ 
./ 
/, 

,/ 

/ 
/ 

./ 
/ 

./ 

./ 
/ 

/ 
./ 

../ 
,/ 

./ 

./ 
v 

Alevin Test Data Sheet 
Deformities 

Abnormal Comments 

Start Date: _ _.:_A:.:P.:.:ri.:.;I 2:::9;.c, "20'-1'-'5 __ 

Termination Date: ----'M"'a"y-"2"'9'-, 2"'0'-'1-"5 __ 

Date Reviewed: 

Nautilus Environmental 



Client: 

Sample ID: GH ER2 

Alevin Test Data Sheet 
Deformities 

Work Order No.: -~\ ~S_?z~IQ~?/~----------

Treatment and 
Fish Length Normal Abnormal Comments 

Replicate 
tmm\ 

1 11--D / 

C~ro\ 
2 (..,., 0 / 
3 /I Q,Q / 

J3 
4 ( ,_:::; / 
5 I'<. "1~0 / 
6 (~O / 
7 t 9,, r. / 
8 '1-0 / 
9 .,..?.~, / 
10 I to / 
11 ·1.0 ./ 
12 /0. ·') . v / 
13 I 7.0 / 
14 V.,;>,o / 
15 I '1_ -c / 
16 1-. n / 
17 Ii "-.. / 
18 f <l,_ D / 
19 .. .,_ 0 / 
20 ( .n,0 /. 
21 11."' / 
22 i (,.,,..0 / 
23 I - .o / 

24 I .o ./ 
25 I _,.., ,/ 

26 l.!oO .,/ 

27 (fo- c 
28 ,,. . 

29 

30 

31 

32 

33 

34 

35 

Total Weight (pooled): 

Number of survivors: 

Number of deformed/have difficulty swimming: D 
Initials: ~\IAfJ 

Reviewed by: 

Issued: July 17, 2006; Ver. 1.0 

l!"' . 

Start Date: -~AIP~''~' 2~9~, ~20~1~5 __ 

Termination Date: __ M~a~y_2~9~, 2_0_1~5 __ 

'";~ ,, "\L. 
"-'J 

Date Reviewed: 

Nautilus Environmental 



Client: 

Sample ID: GH ER2 

Work Order No. ( :S} lo ?../ 

Treatment and 
Fish Length Replicate 

1mm\ 

1 1- -< 
' 2 (Q,O 

CPJ\tfr0\ 3 /C J..., 

c_ 4 1- .o 
5 /t:;, -.o 
6 ; ' I .0 
7 j ' ,.o 
8 I ".o 
9 ( ,o 

10 ldO 
11 

l ""· 0 
12 11-0 
13 ,q.o 
14 1- <.. 
15 I ;i,_ < 
16 f~.~O 
17 I~ <::'. 

18 I G, '.'.S 
19 I00 
20 1-r. n 
21 I!;; : ,r, 

22 l'i ./""> 

23 i - ,,...., 
24 I -. s 
25 i<, <. i' 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

Normal 
/ 

/ 
I 
7 
/ 

/ 
/ 
/. 
./ 
./. 
/ 
/ 

/ 
./ 
/ 

I 

/ 
./ 
./ 
7 
/ 

7 

o/ 

-J 
.,;' 

Alevin Test Data Sheet 
Deformities 

Abnormal Comments 

/ '1---·10.lrt.\cic.\ 

' . • .. ' .. " .. 
' 

Start Date: -~A~p~ri~I 2~9~, ~20~1~5 __ 

Termination Date: -~M~a~y~2~9~, 2~0~1~5 __ 

olQ.kAr~l-j\1 . .. j lr.<;<!Q .e'f o,~ .. . 

' '11.\.1.-. " 

Total Weight (pooled): ~~'t> ~~:'--c-~~-.-~-c-~~1\~~~~~ 
--?-,-'--=:.......i...._:_:::._:__:_i.~~~~~

Number of deformed/have difficulty swimming: 

Number of survivors: 

Initials: v\,v\L-

Reviewed by: Date Reviewed: 

Issued: July 17, 2006; Ver. 1.0 Nautilus Environmental 



Client 

Sample ID: GH ER2 

Alevin Test Data Sheet 
Deformities 

Work Order No.: -~/~'S~)~lo_v ___________ _ 

Treatment and 
Fish Length Normal Abnormal Comments 

Replicate 
lmml 

1 (~0 ./ 
2 11'. .0 ,../ 

(9!\'(C'c\ 3 ·, ;.,, "' / 
4 ('Y 0 ,/ 

J> 5 I ,.--) ./ 
6 ( .. c ./ 

7 I ' ,/J 

8 i IQ / 
9 I ,, <. / 
10 I ~ ,0 ,/ 

11 ( <.,,.., / 
12 I <,,,.-0 // 
13 (. .-0 ,/ 
14 '' c;: ./ 
15 1(, D ./ 
16 I 1.r, / 
17 1c.;: <::". / 
18 i M. 'O ./ 
19 i fj.O / 
20 (I 0. <;. / 

21 l 0 ./ 
22 ( ,0 / 
23 ( '-l.,.., ,/ 

24 <I.,(} / 
25 '"2.--0(. 0 ./ 
26 (~ .n ./ 
27 I () / 
28 c ~o ./ 
29 

30 

31 

32 

33 

34 

35 

Total Weight (pooled): L• 3 £) 
Number of survivors: ~ ('2ib 
Number of deformed/have difficulty swimming: 0 
Initials: ~ 

Reviewed by: 

Issued: July 17, 2006; Ver. 1.0 

Start Date: __ A~p_ri_l _29_,_2_0_1_5 __ 

Termination Date: __ M_a_y~2_9~,_2_0_15 __ 

Date Reviewed: 

Nautilus Environmental 



Client 

Sample ID: GH ER2 

Work Order No., I C, '>\ii l./ 

Treatment and 
Fish Length 

Replicate tmm1 
1 '2..-00 
2 1'1- < 

100 3 1- ,,.., 

~ 4 -0 
5 I'<' ·' 6 l~o 
7 (9-.o 
8 (1,0 
9 ii· . .:... 

10 {~ .s. 
11 I ' ~ 

-U 
12 [4 '>.O 
13 i-i, $, 
14 I Ci ,..., 
15 {f:!S;. 
16 (CJ.O 
17 10._..-
18 1-io 
19 l i:;l, 0 
20 

21 

22 

23 

24 

25 

28 

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 
/ 
./ 
/ 
/. 
/ 
/ 
/ 
/ 
./ 
/ 
/ 
7 

/ 

"' 
./ 
./ 
./ 

Alevin Test Data Sheet 
Deformities 

Abnormal Comments 

Start Date' --'-A"'p"-r"-il-=2.:.9,c.:2:.:0c.o1.:.5 __ 

Termination Date: _-'M=ay'-"-29"'-'2"'0-'-15"---

Date Reviewed: 

Nautilus Environmental 



Client: 

Sample ID: GH ER2 

Work Order No.: I S:><ov 

Treatment and 
Fish Length Normal Replicate 

lmml 
1 /<c,,o ./ 
2 { v .. o ../ 

(OO 3 ('""'-0 ,/ 

_e, 4 r-1.0 ./ 
5 II_/) ./ 
6 I L!-0 ./ 
7 1,0 ./ 

8 '20.0 ./ 
9 11~....., / 

10 I' .o ../ 

11 (• -< 0 
_, 

12 ''"'-0 / 
13 I . ~:S ./ 
14 I .o / 
15 ( -,.,_,...., ./ 

16 ( 1, c. ./ -
17 11.,-, _,. 

18 ( .s....s; / 

19 I I;. s; ./ 
20 I -0 ,/ 

21 i "1-0 // 
22 ( ,-,.i) / 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

Total Weight (pooled): 

Number of survivors: C-vi.. 
<''") 

Number of deformed/have difficulty swimming: f./ 

Initials: '=\. ~ 
Reviewed by: 

Issued: July 17, 2006; Ver. 1.0 

Alevin Test Data Sheet 
Deformities 

Abnormal Comments 

Start Date: -~A~p~r~il~2~9,~2~0~1~5 __ 

Termination Date: __ M~ay~29~,_2_0_15~-

._J vne- ·-z., s / __.,, 
Date Reviewed: }J 

Nautilus Environmental 



Client 

Sample ID: GH ER2 

Alevin Test Data Sheet 
Deformities 

Work Order No.: _.L! ~S'-';:,"-(o=Z,"'-----------

Treatment and 
Fish Length Normal Abnormal Comments 

Replicate 'mm\ 
1 f °t cO / 

(00 
2 t-?: .c. / 
3 1¥.0 ./ 

C- 4 (<,;(. $ ./ 
5 r ''to 7 
6 1 "l-S /, 
7 l"i.O / 
8 l~S. ./ 

9 l"t.o ./ 
10 ! 16. s ,/ 
11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

Total Weight {pooled): 

Number of survivors: 10 (to rv<>~\\ 
' 

Number o1 deformed/have difficulty swimming: 'iJ 
Initials: 

Reviewed by: 

Issued: July 17, 2006; Ver. 1.0 

Start Date: ----'-A-"p"-ri,,_1.:::29"'''-'2"'0-'1=-5 __ 

Termination Date: __ ,,M:::•,.Y..:2:::9,_, .:::20"1"5'---

Date Reviewed: 

Nautilus Environmental 



Client: 

Sample ID: GH ER2 

Treatment and 
Fish Length Replicate 

tmm\ 

1 lh-0 

joD 
2 1- ~O 
3 1- .o 

9 4 ,- ,o 
5 1-1, 
6 \1,C, 
7 l\t, '0 
8 i~. 0 
9 I• ::<_S 

10 I °!.e 
11 11,0 
12 1'1.0 
13 1"\/'> 
14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

Normal 
,. 

/' 

/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 

/ 

/ 
/ 
./ 

Alevin Test Data Sheet 
Deformities 

Abnormal Comments 

Start Date: __ A~p~r~il_2~9,~2~0_1~5 __ 

Termination Date: __ M_ay~29~,_2_0_1_5 __ 

~ \"'-\._. 

Total Weight (pooled): --~Ys'-':0---'\-"._D:;c.,-P\:;;..,~-)----,-.-------------
Number of sucvivocs: \ ?,. ( l ~ (\,o~"- \) 
Number of deformed/have difficulty swimming; {) 

Initials: 

Reviewed by: Date Reviewed: 

Issued: July 17, 2006; Ver. 1.0 Nautilus Environmental 



(\>~-;] 

(orl) 

( ~ -( <i) 
( ()·21) 

((:2.r~} 

(2.~ -;,o) 

Client 1~ (o,.\ (&1\iu) 

W.0.#: \'))bZ. 

Sample 
Volume 

Sample ID Sample Date (ml) 

Q\\ E\t'<.. !Wt 2'11l<; i;;;o 

q\\-E<-l..?., t+ •. i;,/\ ';) SQ,.erl<'> 

tOu ER:A \)\.,.,.I \>, !\ <;, _e;;.o 
Gl-l- f~;i.. 

. . 
"''"':JO /I? so 

. (l.~'\._(;SZ.t. """""::i 11s t;;O .. 

Notes: 

Reviewed by: M/ 

Version 1.0 Issued June 26, 2006 

Hardness and Alkalinity Datasheet 

Alkalinity Hardness 

Volume of 
(ml) 0.02N (ml) of 0.02N Sample 0.01M Total 
HCL/H2S04 HCLIH,so, Total Alkalinity Volume EDTA Hardness 
used to pH 4.5 used to pH 4.2 (mg/lCaC03) (ml) Used (ml) (mg/l CaC03) Technician 

£'·1, 8'5 lk.2 so 'tlf !~R \Cl 
1-.8 eo \Sd, SO.k\"I) IS.Cl \(,(} KS 
1-o'\ 8,\ \~L\ so 6 \ \(hd- K~ 
-:i-.q e.c \SL! so '(), \ \~ KS 
i·O :i- '( 1)8 >""O 8 < \t lb& f-\., 

. 

Date Reviewed: ~ 2-3/;.s-

Nautilus Environmental 



Client: "\t<vk. 

W.0.#: l.fn:'1e'"5' \ S"?lo Y Hardness and Alkalinity Datasheet 
.... \\..\(.....--

Alkalinity Hardness 

Volume of 
Sample (ml) 0.02N (ml) of 0.02N Sample 0.01M Total 
Volume HCUH2S04 HCl/H2S04 Total Alkalinity Volume EDTA Hardness 

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

1 'lll>c.~ \•I Jkof Ul 11 :S: ~o o, '-I o.s ~ So CD,.S [D VJM---

V-.; 

-\ L\ ' M"'-16 \ ~-; -so '°''* 
{l,-e (o Yo {).-fl ?-, &(_, 

-'-\ ~\)))ye;, < ,() O..'-f o.~ lo S..v- {), 't 'b \{)N.-/ 

-w I U.1.\-I :10 fie '50 O" 0,b );, l'.)O \)'El \~ KS 
o-i.q~ ._. 

M!'..l ~"/-I \ 5 <'.() 0,5 o,6 e c:;o 0,5 \0 K<Z. :J 
~ 

.,. 

. 

Notes: 

Reviewed by: ~ Date Reviewed: '\.~~- 2 3/ /,J-

Version 1.0 Issued June 26, 2006 Nautilus Environmental 



Client: 
Sample ID: 
Work Order#: 

Concentration 

Initials 

Concentration 

Initials 

DO meter: j)O -

• mg/L as ca.C03 

Sample Description: 

Comments: 

Version i.O Issued June 26, 2006 

' 1'7-crchronic Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

StartDate&Time: ~z.._9 /1 ~ Q JS'fS: ~ 
Stop Date & Time: MM 3/C @/ I c0 Z.O ¥) 

Test Species: Oncorhynchus mykiss ;. 

pH meter: -Fp_!f_-'-1 f-/_:s__ Conductivity meter: __ c_·_-_r_,_/_' J'=---
~ r T r:<.s 

.-4= (!'<' ~?\) I to( Analysts: 

Reviewed by: _ _,,gtz;'~-~~-. 
Date reviewed: ~ 'i:?jl( 

Nautilus Environmental 



I 
I 

Client: 
Sample ID: 

Work Order #: 

/ 
Initials SSD 

SS\) 

Concentration 

Initials 

Concentration 

Initials 

DO meter: 

Embryo-Alevin Freshwater Toxicity Test 
Water Quality Measurements 

Start Date & Time: fy~i' '251 -i.o IS e Is 'fS 
Stop Date & Time: MM'J.qfl§ @ ID '.3,o 

Test Species: C), """ kf SS. 

iO. I 
1 i 1.1 

'2. "\ 1-"i 

SS\:l A 

14.0 14.0 
/0 0 '1.9 
3 0 T "\ 

512- .yr-;-
'OSD ,._ 

pH meter: __ >~,_/_· L-__ _ 
I 

Conductivity meter: ___ 3-r/-·~z-=~-
Control lOO'i. 

------
Analysts: 

Hardness* e :;,'~ j--

Alkalinitv* /;;., I '5 41 
------

Reviewed by: ~ 
Date reviewed: -J1M<i-<'~~. =2~3""{,_A._._ • mg/L as CaC03 

Sample Description: 

Comments: 

Version 1.0 Issued June 26, 2006 Nautilus Environmental 



Client: 
Sample ID: 
Work Order#: 

Initials 

Concentration 

Initials 

Concentration 

Initials 

DO meter: 

I Hardness* 
I Alkalinitu* 
*mg/Las CaC03 

Sample Description: 

Comments: 

Version 1,0 Issued June 26, 2006 

Control 

'b 
b 

Embryo-Alevin Freshwater Toxicity Test 
Water Quality Measurements 

lo.o>'I • 
~go 

i+e, 

Start Date & Time: -1\sf n \ ·~ zP l 5, Q f'S <(05, 
Stop Date & Time: NA'/ Q.'l / 15 ( 0 "10 

Test Species: Oncorhynchus mykiss 

pH meter: __ z_,_(_,2:__ __ _ Conductivity meter: __ 7--"--(""'3> ___ _ 

---.-" .. 
./ 

Analysts: 'l'IL,AWO/:f~D 

Reviewed by:--"~=-=~'----~ 
Date reviewed: ~ l--?;,j K" 

Nautilus Environmental 



Client: 
Sample ID: 
Work Order#: \S3w 

( '{o \I i'-1) 
Concentration 

CMk'"-'J 

Initials 

Concentration 

Initials 

Concentration 

Initials 

DO meter: 

Control 
I Hardness* \"A 
I Alkalinitv' "'-':)(t, 0 
' mg/Las CaC03 

Sample Description: 

Comments: 

Version 1.0 Issued June 26, 2006 

Embryo-Alevin Freshwater Toxicity Test 
Water Quality Measurements 

( oo'f. 
?:>ill 
lhB 

Start Date & Time: .P,.,0~i\ )."\ ?Dl'.S: IP I S:<B: 
Stop Date & Time: Hit'! aq/IS cc- I 03.u 

Test Species: Oncorhynchus mykiss 

pH meter: ·:z, [ )> 
---~~--

Conductivity meter: -----'2'-'-"S"-----

-
.----

Analysts: 

Reviewed by: -~~<'---~c+-
Date reviewed: <f'....u-e-2.!i?/;ir 

Nautilus Environmental 



Client: 
Sample ID: 
Work Order#: 

Clo ,.l~) 
Concentration 

C;o l/\{r., \ 

Initials 

Initials 

Concentration 

Initials 

Concentration 

Initials 

DO meter: 

I Hardness* 
I Alkalinitv• 
• mg/L as CaC03 

Sample Description: 

Comments: 

Version 1.0 Issued June 26, 2006 

Embryo-Alevin Freshwater Toxicity Test 
Water Quality Measurements 

'v\}il/V 

Control 
\ll 
fl 

pH meter: __ 2_,_(-'1,-____ Conductivity meter: __ 2_( 3 ___ _ 

I~<:;;'(• 

~'ID -----v 
11\a _,.,. 

-------
Analysts: '/~i~l~-----

Reviewed by: _---,0~=~-.-+-~
Date reviewed: _=~'---'---'-_?>_j...,4""··~ 

Nautilus Environmental 



~(-,_,_ 
Client: Cl.l'--

6S 
Embryo-Alevin:ffl Toxicity Test 

Daily Mortality 

Start Date & Time: ----'~='ll'-='l::...1'_q_,._! l:...c'S"'=--:.Q='--'-lc::S_'t.:::'.S=-:h-'-
Stop Date: 1A<\.Lj '2-91 f 10: Q.__ {<O 3 D h Sample ID: EE'. ff CPI 

Work Order#_: --~!-:::>~->~Co=o~~-- Test Species: __ • --"D=-~r.o=:'-=r..;;,.."''"'_ =------

Treatments Day of Test - No. of Mortalities 1otal ueaa Total 
Eggs/ Undeveloped/ Total No. Total 

o} ( rl ;1 Rep 1 2 3 4 5 6 7 Embryos Unhatched Alevins Exposed 
/"''JJ/ Alevins Emb"•os 

i '.fl 1 D 0 0 .0 ~ 
, 

0 0 v 

2 r 0 I _,,/ 

3 I n 0 0 --
4 0 0 0 ,/ 

(DO 1 I I ',,{ , 

2 '$! v 0 / 
3 I I 0 c 0 / 
4 ' '- JI -v ~ 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 

Tech Initials P-- e:..-.:.o • th <y,n SSiJ ;<;\) v;t::,,, 

Comments: 

Reviewed by: ____ ~-"~------ Date reviewed: ~f\L ?..-'.bj l-(" -------'--------

Nautilus Environmental 
Version 1.0 !ssued June 26, 2006 



Embryo-Alevin Freshwater Toxicity Test 
Daily Mortality 

Client: _--~le_._c~IL~------ Start Date & Time: tfl'"'i) '1.:\ Ul 1S@ VS'-\:5 h 
Stop Date: t\Ai ,aq /IS @ (.o 3o Yi 

Test Species: Oncorhynchus mykiss 
Sample ID: f\2-£-(L C£\ 
Work Order#: IS '2(,0 

Concentration Day of Test - No. of Mortalities lotal Dead Total 
Eggs/ Undeveloped/ Total No. Total 

l.1~ "I") Rep 8 9 10 11 12 13 14 Embryos Unhatched Alevins Exposed 
Alevins Emb-·os 

r "".f-ro \ 1 c (I I 0 I a '° D :;z 
/ 

2 ' i f..} \ Q / 

3 0 f) 
{) (\ ,,-' 

/ 

4 . ' 0 j) 0 / 0 // 

I o.n 1 ")_ •'.)..... ? r; I r\ __I/ 

2 \ D (.I \ D CJ < 

< 
/ 

3 c D 0 n 0 0 // 

4 0 . / I 0 u \ () I / 
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 C,<,'\) 1>1~v ~ (J.. \} ' . ' '1\'il,'!.I \LC . 
Comments: 

Date reviewed: ~""l-'?j~ 
_ _:=:..:;__..:..::._ __ _-'-L=-------

Nautilus Environmental 
Version 1.0 Issued June 26, 2006 



Embryo-Alevin Freshwater Toxicity Test 
Daily Mortality 

Client: ·-f~ cl.K_ 
~~---~----

Sam p I e ID: Ff\-F°RC.f \ 
Start Date & Time: Ae_,..:1 l '21 '2.Pl'S: @ lS LE:.SIJ 

Stop Date: -.Ll-1\~M!..f;l~q!.!./Li ?~@.__' -"'[-"o"-''?,"'-'O"'--'-b.J--__ 
Work Order#: ts '.;>Co o Test Species: _O::::nc:.:c::.:o::.:rh:;.Y::.:n:::ch.:::u:.::s..:.:m:.:;Yc::k:.;:is.::.s _____ _ 

Treatments Day of Test - No. of Mortalities Total Dead lotal 

\0 
Eggs/ Undeveloped/ Total No. Total 

( 'r" "\") Rep 15 16 17 18 19 20 21 Embryos Unhatched Alevins Exposed 
111evins s=mb-·os 

Cor..fro\ 1 0 0 <J D 0 D 0 -
2 0 0 _./' 

3 0 0 ,,,.,,./ 

4 'I • <' 0 0 / 
IDO 1 \ f \. ~ / 

./ 

2 0 Q A"\41 i > I / 

3 0 D \ I / 
4 .q a I '<.._) I f}- \ L\, "" 
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 <;,<;n ~\;v\.L. . 

""" 
,...._ ""V '"'"''°' l.{C, 

Date reviewed: .Jz..iu 2-3( ~ 

Nautilus Environmental 
Version 1.0 Issued June 26, 2006 



Embryo-Alevin Freshwater Toxicity Test 
Daily Mortality 

Client: \~~ 
~-~-------

Start Date & Time: hp.~'1) 25\ '?,DI_! @ f S:<t.S: h 
Stop Date: _H'-""-IN,_.,d.__,_'l /,_,i.,,,~'--'@""----'L'-o-?:,=-o-"'· --'hw__ __ Sam p I e ID: Fl~ _ F~ Cf'\ 

Work Order#: \ S "'<, (,, o Test Species: Oncorhynchus mykiss 

Concentration Day of Test - No. of Mortalities I ota1 Dead Total 
Eggs/ Undeveloped/ Total No. Total 

C(.:, vi~) Rep 22 
~~ 

25 26 27 28 Embryos Unhatched Alevins Exposed 23 24 
Alevins Embfl•os 

Centro\ 1 0 ;)!!,, 0 0 l} () 0 0 / 

2 UCL \ f ! I ;/, -.>.,..,, 
/ 

3 O' I 'Z--- I 3 / 
/ 

4 I ~, u ")..,' 3 ,-/ 

lo~ 1 \<D I D ,,i; 2 ,,/ 
/ 

2 0 (JC'. D \ l / 
/' 

3 ·'/~ \ I I 5 /' 
/ 

4 \CL II 0 '" v ' • i ,/ 

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 "'"'"' \.\1.\,V ..... ,.. '•\),Vv 'WO~J \,\\NJ ii;:.. 

Date reviewed: __ ~ ___ ,.._3~{-~-------

Version 1.0 Issued June 26, 2006 
Nautilus Environmental 

. 



Ernbryo-Alevin Freshwater Toxicity Test 
Daily Mortality 

Client: 'f'<Jf... 
Sample ID: F-1\-ff:;Cf') 
Work Order#_: ~l~S~~~(n~o_· ____ _ 

Concentration Day of Test - No. of Mortalities 

(;' (,, -i\v) Rep 29 30 31 32 33 34 

Gi,\.fflo \ 1 {) 0 
2 ,__,..... 

3 -v 

4 < __..,. 

''°'0 1 
2 I ___..,. 
3 v _t..--

4 (.:_; j ---
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 "-.#/ \j\'vJ,I 

Comments: 

Reviewed by: 
----------~ 

Version 1.0 !ssued June 26, 2006 

Start Date & Time: --'l\l.'4p"'-r--"-'r1 -'-\ _'25\__,+--'-·z,_o..:..\ S.::__..;;@:.-· _i S--=tS::... -'-'h~ 
Stop Date: -'-/Jlo..,~'1--=·2?\=-·,_,__(""'20"'-'-l~S'--Q=--,_r o"'-":S:....o_h'-'-

Test Species: _O::.:n.:.::c:.;:o;..;.rh"-y"-nc"'"h"'J-'-s_.m_,y-'-'k-'is-'-s _____ _ 

Total Abnormal 
Total Total Total Dead Normal 

35 Eggs/Alevins Alevins Alevins 
Exposed 

_/ " 
,,..., 2...'6 '2"""' 

0 \ --i.,,<p ~ 
0 '2- '2..5 y-..;, 
0 0 '}_,,1 :,o 

~ Q l I <::. ~I 

I D -z..,c. '<,O 

0 I 'Z-? ~o 
,.., D -z-,5 31 

\,\)A\... \.,\V\.l.. IJ\11\,l.- uM;\; 

Date reviewed: ~~I t.C 
-------'------~ 

Nautilus Environmental 



Client: 

Sample ID: FR_FRCP1 

Alevin Test Data Sheet 
Deformities 

Work Order No.: _ ___,_\ S~7o...io_O _________ _ 

Treatment and 
Fish Length Normal Abnormal Comments 

Replicate 
fmm\ 

1 i~.C> ,/ 

ColYt~ 2 r '8.0 ./ 

3 1'1,C. / 
-A 4 l'i-0 .,/, 

5 { /(;cU / 
6 Q._f)eo ./ 
7 n . "' ./ 
8 I ' '· '( ./ 
9 I i2. n ./ 
10 1\3, D ./ 
11 19...n ./ 
12 '1.n ./ 
13 10;,c/ ./ 
14 ('1. c / 
15 I 1.0 ,/ 

16 1-1/0 / 
17 ( O.;() / 
18 151 .o ,/ 

19 ( B.o ./ 
20 jC) .n ./ 
21 I -S / 

22 ( .( J 
23 [..,n ,/ 
24 \Cn ./ 
25 I < s ;,/ 

26 I .D J 
27 ( ·D ./ 
28 ( c .< ./ 
29 

30 

31 

32 

33 

34 

35 

Total Weight (pooled): 2... Co. ( ' 
Number of survivors: '2 '1C 
Number of deformed/have difficulty swimming: 0 
Initials: .'\"\V 

Reviewed by: 

lssued: July 17, 2006; Ver. 1.0 

. 

Start Date: -~A~p~ril~2~9~, ~20'-1~5 __ 

Termination Date: __ M_a~y_2_9~, 2_0_1_5 __ 

Date Reviewed: 

Nautilus Environmental 



Client 

Sample ID: FR FRCP1 

Alevin Test Data Sheet 
Deformities 

Work Order No.: _ __,_l<;~'?>""'b'-'-0"'------------

Treatment and 
Fish Length Replicate 'm~' 

1 I 0,/0 

CfaNfr-0\ 2 -i,a,-.., 

3 I' 'vo 
b 4 1 ·O 

5 I' . ,..., 
6 --z_o. (' 
7 '2.-DcO 
8 1'1.o 
9 -Z..OcO 

10 -v::>~o 
11 60,o 
12 I C), '° 
13 I °'/O 
14 11. < 
15 "2-<'.'<S 
16 I 'to 
17 10,. 0 
18 -z.o.o 
19 rq.o 
20 ( 'lb. ~ 
21 7Gt,.-, 
22 ID-f) 
23 ...,0 -
24 r<a,z 
25 14 . .s 
26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

TotalWeight(poo!ed): 2._,lfl) 
Number of survivors: 'l-S 
Number of deformed/have difficulty swimming: 

Initials: '\~ 

Reviewed by: 

Issued: July 17, 2006; Ver. 1.0 

Normal Abnormal Comments 

/ 
/ 

./ 
J 

7 
.// 
j 

/ 
/ 
./ 
/ 
./ 
.I 
,/ 

./ 
,/ 

/ 
./ 
/ 
./ 
./ 
./ 
,/ 
./ , 

.--- ,/ '1-~c " 0 1 le"" c , ' 

\ 

Start Date: _~A"'p-"ri-"12'°'9~,-=20-"1~5 __ 

Termination Date: _~M~a~y~2~9~, 2~0~1~5 __ 

_QrL1 •• a b€rr-I' «A Tl\.~ Cl· 
I 

Date Reviewed: 

Nautllus Environmental 



Client: 

Sample JD: FR FRCP1 

Alevin Test Data Sheet 
Deformities 

Start Date: __ A~p_ri_I 2_9~, _20_1_5 __ 

Termination Date: __ M_a~y_2_9~, 2_0_1_5 __ 

Work Order No.: _ __,_/ S_...:?~(o~O __________ _ 

Treatment and 
Fish Length Normal Abnormal Comments 

Replicate 
tmm) 

1 1~ -0 .,r 

UJl\{ro\ 
2 I , .0 J, 
3 15 .o ,/ 

c 4 ( ito / 
5 '20vo / 
6 I 9-J,o / 
7 ·'.?O,o / 
8 I '3.o / 
9 ( e.o / 

10 ( ¥>. <; ./ 
11 '2-0<0 / 
12 fO,,Q / 
13 1 0,, 0 ./ 
14 I "'-.'"' / 
15 19-<.... ./ 
16 t <O,o / 
17 { '1,0 ./ 
18 l<i . -<: / 
19 i ~,/) ,/ 
20 ?..J.'1 ./ 
21 {'(;,:> / 
22 10. <:; ./ 
23 II."' ./ 
24 I '°1.'0 ./ ' 
25 'Z(), . .--, ../ . 

26 !S.0 ~ /, ~"L ,n''~.U! ,f~ ~ 
27 ('l, 0 - ./ 01~ ,, ~i?ltu>1 c:I.~ '1~~ 
28 

29 

30 

31 

32 

33 

34 

35 

t05i;:i., 0\ Total Weight (pooled): · t->. •v --...> 

Number of survivors: --'2.-\ ( lS 
Number of deformed/have difficulty swimming: 

Initials: '-\_'v\,V 

Reviewed by: Date Reviewed: J~i-3(~ 
• 

Issued: July 17, 2006; Ver. 1.0 Nautllus Environmental 



Client 

Sample ID: FR FRCP1 

Alevin Test Data Sheet 
Deformities 

Work Order No.: _ _._! ~S,,,_-:','"'-'l.c;"-0------------

Treatment and 
Fish Length Normal Abnormal Comments 

Replicate 
'mm1 

1 1'h, s / 
2 {'ft,'$ ./ 

~t"O\ 3 ,,., .(.0 ./ 
4 r0,-0 ./ y 5 19s ./ 
6 '2,.Ll <:: ,/ 

7 ....., ,......._o ,/ 
8 I 0, IL> ,/ 

9 ( 13 ,(' / 
10 t "1.~ ..,,, 
11 T'tc ./ 

~ 

/ 12 l.O.V 
13 [A.,0 7 
14 ?J;>,o ,/ 

15 j C) 00 7 
16 '7 OoO ./ 
17 'Z,.OcO ./ 
18 ,.2.J ~o ,/ 

19 (0,.Q ./ 
20 '7 Ct"' / 
21 I '1,.-- 7 
22 7.f,r- ./ 
23 '2..0,0 ./ 
24 -r0.o /, 
25 '2,0, r ,/ 
26 20c::-"I ,/ 
27 f"i <" 7 
28 

29 

30 

31 

32 

33 

34 

35 

Total Weight (pooled): 

Number of survivors: (2-1 
Number of deformed/have difficulty swimming: 0 
Initials: 'v\ "\v 
Reviewed by: 

Issued: July 17, 2006; Ver. 1.0 

Start Date: -~A2p~r~il~2~9,~2~0~1~5 __ 

Termination Date: _ __;M=ay'--=-29:.i•..:2:::0..:.15::__ 

Date Reviewed: 

Nautilus Environmental 



Client: 

Sample ID: FR_FRCP1 

Alevin Test Data Sheet 
Deformities 

Work Order No.: __ \'"S"'~"'-'(o"-0 __________ _ 

Treatment and 
Fish Length Normal Abnormal Comments 

Replicate 
tmml 

1 '2.,0-0 /, 
2 2.-0-:.S: / 

(DO 3 -:>O.~ ./ 

k 4 ~-v / 
5 L..-0. v ./ 
6 (.P.(" /, 
7 (._O. $; / 
8 '2J.""' / 
9 '7 1.~ ./, 

10 711, <; ./ 
11 ( °i.,Q / 
12 .'2.../. c. / 
13 'Zf·O /, 
14 I Cj.() / 

15 7 ... .0cO ./ 
16 15,0 ./ .A~-""." t- ~-nj;) 

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: (l5 
Number of deformed/have difficulty swimming: 1 
Initials: \.\ \!\;\,; 

Reviewed by: 

Issued: July 17, 2006; Ver. 1.0 

Start Date: --'-A"p~r~il =-2~9,~2~0~1~5 __ 

Termination Date: _~M=ay~29~,~2~0~15~-

• P ,_, ~, '?)fuvU!l'(?J) ~. ~~:"..... 

Date Reviewed: JU!~ '2- 3 / JK' 

Nautilus Environmental 



Client: 

Sample ID: FR FRCP1 

Alevin Test Data Sheet 
Deformities 

Work Order No.: _ _,_15.;. ,_,:;,,,,(o"-"Oo:.._ _________ _ 

Treatment and 
Fish Length Normal Abnormal Comments 

Replicate 
'mm\ 

1 'UlS / 
2 '2.IZ ... o ,/ 

[oD 3 '10," ,/ 

& 
4 f 0. ,- / 
5 ?.J.o / 
6 '2-o.- / 
7 b(.0 7 
8 'l.AJ.~ / 
9 ~~- / 

10 '2,o-- ./ 
11 2-1.o ./ 
12 (--o;_ <; ./ 
13 ?o.o ,/ 
14 ?o.o ../. 
15 'La,_., / 
16 -Z.-Ov-' ./ 
17 '2...( .. 0 / 
18 2(. ~ / 
19 I q_ - ./ 
20 --Z.o. '() / 
21 -uJ,o / 

22 n._s J 
23 7<;( . .-.. ./ 
24 '2.,o,~ ./ 
25 -z.o.o ,/ 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

Total Weight (pooled): '2_,(ot;) 
Number of survivors: 1,... $ 
Number of deformed/have difficulty swimming: 0 
Initials: "\ V\\._, 

Reviewed by: 

!ssued: July 17, 2006; Ver. 1.0 

Start Date: --'-A"p"-ric.I "'29"-'''-'2'-'0-'-1"-5 __ 

Termination Date: -~M~a~y~2:..9~·~2-'-0~15~-

Date Reviewed: 

Nautilus Environmental 



Client 

Sample ID: FR FRCP1 

Alevin Test Data Sheet 
Deformities 

Start Date: __ A~p_r_il _2~9,~2_0_1_5 __ 

Termination Date: --'M=ay'-2"-9"'-"2'°0-'-15"---

Work Order No.: _ _,1_$"'3.L..C(o=:.-o _________ _ 

Treatment and 
Fish Length Normal Abnormal Comments 

Replicate 
lmml 

1 '29.o ./ 
2 2..,1. 0 ,/ 

( oO 3 .-Z..(.o ,/ 
4 f 'L <- / 

c__ 5 2.-i ,.,.--, / 
6 ?.fl._o ./ 
7 J,a-O ./ 
8 2-\. 0 ./ 
9 \ '1.o / 

10 f2,o.'D ,/ 

11 1--0.o / 
12 2-Lo / 
13 z .. 1 .o / 
14 'l.A),/'> / 
15 'VO<O / 
16 I \n. c:. ./ 
17 "2o.o ,/ 

18 '240 / 
19 ·7 _( ·"" vt; 
20 'Z..-1 s: ,/ 
21 1Q,,o /, 
22 l\S /, 
23 -Z,1,-() / -
24 7 ln, o ~ ./ •' ,.,,,,. 12f-Pt~€At/S, f"'£'->TU'~<jt£kS1Z.eo ">'vUi;~ 
25 J 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

Total Weight (pooled): 

Number of survivors: 

Number of deformed/have difficulty swimming: 

Initials: \J.JIV\.,· 

Reviewed by: Date Reviewed: 

Issued: July 17, 2006; Ver. 1.0 Nautilus Environmental 



Client: 

Sample ID: FR FRCP1 

Treatment and 
Fish Length Replicate rmml 

1 JC,,<-.. 
2 {'-1.0 

(OD 3 2,(.o 
4 "2.,. 0 y 5 70.:0 
6 I q,<, 
7 1'1.o 
8 2--LO 
9 '7 ;), <:; 
10 ,., 

-~ 

11 I c ,_"' 
12 I ' ,o 
13 l-0- <:, 
14 ?.-(' c 
15 --z,o,o 
16 [Ci;<; 
17 L_.o, 0 

18 '?..0--o 
19 I -, , ,, 
20 ( '-j ,C 

21 ; n,-< 
22 '2-(), <; 
23 '2-1,o 
24 ?...0-0::: 
25 /"'I .. o 
26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

Total Weight (pooled): ~ 'S..S _:J 
Number of survivors: ~S 
Number of deformed/have difficulty swimming: 

Initials: \.\v\V 

Reviewed by: 

Issued: July 17, 2006; Ver. 1.0 

Normal 

,/ 

./ 

./ 
./ 
./ 
./ 
./ 
./ 
./ 
./ 
./ 

/ 

./ 
./ 
./ 
/ 

./ 
./ 
./ 

/ 

./ 
./ 
/, 
,/ 

./ 

0 

Alevin Test Data Sheet 
Deformities 

Abnormal Comments 

Start Date: __ Aip~ri~I ~29~·~2~0_1 ~5 __ 

Termination Date: __ M_a~y~2_9~,_2_0_15 __ 

Date Reviewed: 

Nautllus Environmental 



I 
I 

Client: 
Sample ID: 
Work Order #: 

Concentration 

Initials 

Concentration 

Initials 

7-d Chronic Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

Start Date & Time: ~ 2..-9 / / ~ Q \5 iS I( 
Stop Date& Time: HA-~QQfl5 T@ \ ( <>0\fi 

Test Species: -'O"-n"'co""'""h'"'yn-"c'"'h"'us'"'m'"'y'"'k"'is"'s ____ _ 

DO meter: po-//5 pH meter: pi/ IL s Conductivity meter: _c_·_-_r.,_J_' _,'-"'--
• I 

Control I·""' i-
Hardness"' IC ?ii,1 
Alkalinitv* I~ !Ct> 

• mg/L as CaC03 

Sample Description: 

Comments: 

Version 1.0 Issued June 26, 2006 

r 7 
/ 

/ 

/' 
·' 

,.------
Analysts: . .4= I '::f::>\),f;(, 

Reviewed by:-...::~=:.:::..,,.~;..,· __ 
Date reviewed: Jvv111Z- 'iP7/ ll 

Nautilus Environmental 



I 
I 

Client: 
Sample ID: 
Work Order#: IS ?,f,l 

b\o 

Embryo-Alevin Freshwater Toxicity Test 
Water Quality Measurements 

Start Date & Time: fl.er1' ?JI 1.-e !'.S e I s; 'tS ~ 
Stop Date & Time: 1").<+y -aq / IS @> I c oo f) 

Test Species: <!), ""''1. kT SS. 

sso .s 0 

Concentration 

Initials 

Concentration 

Initials 

DO meter: 

Control 
Hardness* 8 
Alkalinity* 

"' * mg/L as CaC03 

Sample Description: 

Comments: 

Version 1.0 Issued June 26, 2006 

\OO'i 
-~~"' 

li-4 

{ 

pH meter: --~>_,J~L ___ Conductivity meter: ___ >_..,-r/~2.-~--
r I 

-~ 
./" 

/ 

Analysts: 

Reviewed by:_~~--=-·=
Date reviewed: . ·Efi"l 't"?/ Ir 

Nautilus Environmental 



Client: 

Sample ID: 
Work Order#: \5~1 

Concentration 

Initials 

Concentration 

Initials 

DO meter: 

Control 
I Hardness* 'iS 
I Alkalinitv• ~ 
• mg/L as CaC03 

Sample Description: 

Comments: 

Version 1.0 Issued June 26, 2006 

Embryo-Alevin Freshwater Toxicity Test 
Water Quality Measurements 

ho<:>'!· 
~se 
lt-'6 

Start Date & Time: .f\pr1 \ ·~ @sv:>l5;,@ IS-'t~ 
Stop Date & Time: MAY aq /15 }' / lC> <Lin 

Test Species: Oncorhynchus mykiss 

pH meter: __ Z+-{ ~? ___ _ Conductivity meter: __ 7~1~' >~---

------ Analysts: 'f'll{:fu\),Aw.l) 
./·· 

/. 
Reviewed by: ~ . 

Date reviewed: JU11.i'235/Ji 

Nautilus Environmental 



Client: \ed.< 
Sample ID: 
Work Order#: \ <; 3bi 

(•(o \ik) 
Concentration 

CM-i:'roj 

Concentration 

Initials 

Concentration 

Initials 

DO meter: 

Control 
I Hardness* ""-I Alkalinitv• ii\, 

• mg/Las CaC03 

Sample Description: 

Comments: 

Version 1.0 Issued June 26, 2006 

Embryo-Alevin Freshwater Toxicity Test 
Water Quality Measurements 

Start Date & Time: ./l.~1 \ :>-~ 2<:><5: P IS:~~ 
stop Date & Time: tJvi ;t,e1 fl') &if '1 I 3 o j( o o ~ 

Test Species: Oncorhynchus mykiss 'l""-' 

pH meter: ___ ·_i-~( _·>~-- Conductivity meter: _ _:2:i...=~"-----

( ooci- , 

':?3':> -----l f-(;, .-
Analysts: 'l'IL 1AWD 

Reviewed by: ~ / , 
Date reviewed: )~ J...ij W 

C\ "C< 

Nautilus Environmental 



Client: 
Sample ID: 

Embryo·Alevin Freshwater Toxicity Test 
Water Quality Measurements 

Start Date & Time: '29\ ;i,o\.5 (!"- 1$4::,"1 
?.: ltooi 

Work Order#: is :,1o1 · 

Clo "I~) 
Concentration 
o~vvt,., 

Concentration 

Initials 

Concentration 

Initials 

DO meter: 

• mg/L as CaC03 

Sample Description: 

Comments: 

Version 1.0 Issued June 26, 2006 

pH meter: '2 / '> 
--~-----

Conductivity meter: ___ 2_(_3 ___ _ 

Analysts: '\/L'l~L~-----

Reviewed by: ~ , 
Date reviewed: ,jv11.c/'*??jti 

Nautilus Environmental 



Embryo-AlevinJ~oxicity Test 
Daily Mortality 

Client: Te&: 1$-\\_fR\ 
Sample ID: 6d·-' /if"fj -f K_\Jf~ \ '\"--
Work Order#_: --~r~"'--3~\.o~\--~-

Start Date & Time: ~ 1--q / 15" .Q..... \ ~"i:S h 
Stop Date:-Hw-;1""'fc\-'1"-'=-7+.:..1o=-=-"'Q""· --'-~-"-<-I_/ _ooh 

Test Species: ___ _,D::...-~''-""tj¥71-=~"',"""'-----

Treatments Day of Test - No. of Mortalities iotal Dead Total 

0/~(s/j} 
Eggs/ Undeveloped/ Total No. Total 

Rep 1 2 3 4 5 6 7 Embryos Unhatched Alevins Exposed 
Alevins Em"'-·-s 

( ,.-,,;'(~ 1 n 13 D ~ c 0 0 () / 

2 ' 0 / 

3 I 0 , 

4 0 // 

I O.::J 1 0 ;./ 

2 J 'I () ,/ 
3 I ; I i ~ / 

4 " / 'V rJ I ('} -ll I / 
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 "" 
C/I; A. fir, SSl:l "-''" a:c VL 

Comments: 

Date reviewed: ~ 1--o( ~ ---------'-------
Nautilus Environmental 

Version 1.0 Issued June 26, 2006 



Embryo-Alevin Freshwater Toxicity Test 
Daily Mortality 

Client: rl'"c.lt 
Sample ID: 0H f71Z-I 

Start Date & Time: -j\pt\\ '1.," U>\ :S @ 1 'S,'±5 Vl 
Stop Date: ~H~M~=~~'l~/~i-S~@-~1 ~I o~o __ n __ _ 

Work Order#_: --~I 5~'>~io~\~--- Test Species: Oncorhynchus mykiss 
--~--~~-------

Concentration Day of Test - No. of Mortalities Total Dead Total 
Eggs/ Undeveloped/ Total No. Total 

(t ~ "'") Rep 8 9 10 11 12 13 14 Embryos Unhatched Alevins Exposed .. Alevins Embmos 
f .n".f-ru \ 1 0 () 0 'YX..: 0 u (J 0 &I"""' ..1 

2 0 (') 0 / 
3 0 D I c ,.,,,~ 

4 I ---:> I I / 
i -oO 1 0 l ..,__, I Q / 

2 " I ' "' I /' 
3 (j i 0 \ ~\(';._2 / 
4 n \ 'J j 0 "')f 1J / 
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 Sl.\7 \!\JJ...A J ~ "' "'"'. J 
\,\'NJ ''N\I.. KS 

Comments: 

Reviewed by: ------------ Date reviewed: __ J=. _·U1"-L_· "'---~-~ ..... {'-', /l=~-------

Nautilus Environmental 
Version 1.0 Issued June 26, 2006 



Embryo-Alevin Freshwater Toxicity Test 
Daily Mortality 

Client: ·"(-<: cK _ _,_ _ _o._ _____ _ 

Sample ID: ~G-'-'H~~'--FR'""'l_,_· -----
Work Order#:'----"'15:::_),.,,r;)"-'--( ___ _ 

Start Date & Time: /\.pr"1 ! '2.1 {Pl'; @ LS'±> h 
Stop Date: H4:/ d.'\/15@ If Ooh 

Test Species: Oncorhynchus mykiss 

Treatments Day of Test - No. of Mortalities Total uead 1otal 

1~ 
Eggs/ Undeveloped/ Total No. Total 

( -y., "l~) Rep 16 17 18 19 20 21 Embryos Unhatched Alevins Exposed 
Alevins Emb"'OS 

Cot\f'l'o\ 1 0 (\ I !.) 0 a 0 l / 
2 0 I D 0 / 

3 I \ I / 

4 J D 0 ,-/ 

loo 1 ''l,- 0 :A /, 

2 "),.' 0 ;, / 

3 0 I ',_ 
" 1 I '3 / 

4 " \ c I ,/ 6 n ;!. / 
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 S<:r'I v\}J\\ ,.., 
"' V\\o\JJ 'WA.I,, l[L. 

~ 

Date reviewed:--~---· _:i-_3-'/'-'~-'-------

Nautilus Environmental 
Version 1.0 Issued June 26, 2006 



Embryo-Alevin Freshwater Toxicity Test 
Daily Mortality 

Client: '\~ck 
-'--"-'-=~~~~~~-

Sam p I e ID: &H Fl't l 
Work Order#: \5.;)GI 

Concentration Day of Test - No. of Mortalities 

Start Date & Time: ly-·i) ?.5\ -z.,-'>I! G I S:.<fS 'h 
Stop Date: M4'1 ;;t'l/\? &> I Io o Yt 

Test Species: Oncorhynchus mykiss 

I ota1 DeaCI Total 
Eggs/ Undeveloped/ Total No. Total 

cy., vi/) Rep 22 2r 24 25 26 27 28 Embryos Unhatched Alevins Exposed 
Alevins Emb"'os 

0.>·"i-ro i 1 QI!! () I u 10 0 fl I . 
2 • ·f (l) I 0 -i.- . .Y'l· I· 'S "' 

/"" 

3 I ia.• ~ jJ D 0 lW' < L/ lj .... 
4 ~ ,J ?... 

.,.,. 
I ~ / 

/,,,.,. 

loo 1 l<O I:> I,) 

""" 
0 f' I ./~,.,. 

2 Cl \'I D 
' 

, I I u I ,/ 

3 D ' l"J3 P., i 0 0 5 / 

4 '>I/ID 6 ,!>., 0 0 " 0 I / 
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 '\.\!\.\... 'A.,./\'- th ,,,.., N..NV V\~ v\\"\J ZL 
" 

Version 1.0 Issued June 26, 2006 
Nautllus Environmental 



Embryo-Alevin Freshwater Toxicity Test 
Daily Mortality 

Client: =rec\,(__ 
Sample ID: C,. \-\ _ rR \ 
Work Order#: _ _,_,\j,/-'301=-'-------

Concentration Day of Test. No. of Mortalities 

(;' (.. ,.i\v) Rep 29 30 31 32 33 34 

V>l\fro \ 1 ~ 0 
2 ;::; v--
3 I -c.--

4 0 -'"'O 1 n 
2 I ~ 

3 1,.; --4 0 j ~,. 

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 \hi..!/ ,.,JV 

Comments: 

Version 1.0 Issued June 26, 2006 

Start Date & Time: __:·~!..!lp"'-r-_,_·1 _,_\ _·_?~_,_,_, _·z,_o_;.,\ 5"'---;.G;,...· _i '-$-"'±..."-<;--'~'
Stop Date: .......c.1J...:1""_,,\11--23\:=..;..,.--S"2P""-'l""$"--~""·J'--'-'1 r""'o"-o""'-"b,_ 

Test Species: ...:O:::n~c:::oo:::rh:.;:Y:..:.n:::ch.:::J'-'.:'.s..::m'..'.-'y:.::k.:::is~s _____ _ 

Total Abnormal 
Total 

Total Total Dead Normal 
35 Eggs/Alevins Alevins Alevins 

Exposed 

- 0 
~ ..., (l :Si v 

0 0 "2,,:<\. ,., Q 

I '<.,. '7/>/ >i 
0 I 1..-5 '3 I 

/ 0 Q 75 "?>0 
I 0 'l..3 23' 
0 0 l 'f, '>..0 

'() 0 "1,1.,...,, ,.,)\ 
'T 

l..1;NJ V\IA'-. \J,.,v)./ \J,,,\1\f.-/ 

Date reviewed: --~ __ WVL __ ·::?-_~_._{_,_~,:__ ____ _ 

Nautilus Environmental 



Alevin Test Data Sheet 
Deformities 

cnent: _1i__,_,e~c_· \!<.. ____________ _ 
't""'- "\ .... <-- ·-.\ ........... 

SamplelD -Gii FRI 'ff, \\y;\- G\:j flf'-!<:t G\-L~R\ 
Work Order No.: I<;,') \a\ 

Treatment and 
Fish Length Normal Abnormal Comments 

Replicate 
1mm1 

1 --,-er,<. .7 

();Krra\ 
2 1R..._-r ./. 
3 ,, ,.,_ C' / 

f'I 4 I .< ./ 
5 r'1 ~ / 
6 \6;,c, / 
7 ( 1_..e / 
8 10:,r / 
9 l'O,o / 
10 - .D ./ 
11 ( 

' "' / 
12 ( t'..< ,/ 
13 ( .fb.,.,,. / 
14 1 ,..-, / 
15 17~.C. / 
16 <=i-0 / 
17 "i.o / 
18 '-, ~ / 
19 1. c:: ./ 
20 1<\ () ./ 
21 

, 
.-0 / 

22 (" <::. / 

23 ( ~"o / 

24 /c,_5 / 
25 ·-.o ./ 
26 I Ln,,.-, / 
27 .< / 
28 (1.po ./ 
29 1<ii~D ..; 
30 

31 

32 

33 

34 

35 

Total Weight (pooled): 1_, 1 ~ 
Number of survivors: 1.J\ 
Number of deformedfhave difficulty swimming: 0 
!nltials: ~V\V 

Reviewed by: 

Issued: July 17, 2006; Ver. 1.0 

Start Date: _ __,_A:<:p::.:ri:..:I 2::9"-, .:::20:.;1c:S'-

Termination Date: _ _:M,,,a,,y_,2:.:9,_, 2:::0:..:1.::.5 __ 

Date Reviewed: ~ 2-'?/ Jr 

Nautilus Environmental 



Client: 

Sample ID: 

Alevin Test Data Sheet 
Deformities 

Work Order No.: _ _,_l~S'-'~"-\Q"'-\'-----------

Treatment and 
Fish Length Normal Abnormal Comments Replicate 

fmml 
1 11.0 ./ 
2 t~,o / 

CO«fr'<>\ 3 I fn.5 _/ 

f7 4 f'j.<:; / 
5 i 8.o / 
6 wo // 

7 r 9-, --::;: / 
8 I "1-<\ / 
9 /q _ -s / 
10 l"/,O ./ 
11 I CJ..D / 
12 I '1 ::_C- / 
13 L.ao / 
14 I IA, '( J 
15 I°' ·C ./ 
16 ·20~ ,/ 

17 /q.n / 
18 1-1-0 ./ 
19 I 'i\n / 
20 I <?,." ./ 
21 -z.o,,, ./ 

22 ?.Q,,.., J 
23 l-C):> ./ 
24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

Total Weight (pooled): 

Number of survivors: 

Number of deformed/have difficulty swimming: Q 
\.\

<Al • 
Initials· v Vv"'" 

Reviewed by: 

Issued: July 17, 2006; Ver. 1.0 

Start Date:_-'-A"p"'ri'-12~9~,~2'-01"5'-

Termination Date: -----'M"-a"'y~2~9~, ~20~1~5 __ 

Date Reviewed: 

Nautilus Environmental 



Client: 

Sample 10: 

Alevin Test Data Sheet 
Deformities 

Start Date: -~A~p~ri_I 2_9~, _20_1_5 __ 

Termination Date: -~M~a~y_2_9~, 2_0_1_5 __ 

Work Order No.: _.cc! S~:')-"--\o"-'\ __________ _ 

Treatment and 
Fish Length Replicate <mm) 

1 1'1.0 
2 7o.~ 

Co l\k'(<O\ 
3 I '07.o 
4 7-0<:) 

c__ 5 l~o 
6 /Lf.O 
7 I fi ·O 
8 ('i.-.::; 
9 r !Oc <, 

10 19.o 
11 ''?,, <..., 
12 ( ""· s 
13 1 '1-0 
14 I '7. o 
15 7r.,..., 

16 '2.-Qo 
17 l°t ,Q 
18 11:.S 
19 ( .:a, 0 
20 ?..O," 
21 ("1.0 
22 (0,.o 
23 ( "7 ' <-, 
24 (4.0 
25 (Lou 
26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

Total Weight {pooled): 2-. 4' ~ 
Number of survivors: ~ t'j 
Number of deformed/have difficulty swimming: 

"\IA I • Initials: _ v '\ v 

Reviewed by; 

Issued: July 17, 2006; Ver. 1.0 

Normal Abnormal Comments 

/ 
/ 

/ 
,/ 

/ 

/ 
./ 
/ 
/ 
./ 
/ 
/ 
./ 
/ 
/ 

./ 
,/ 

./ 
./ 

/ 
/ 

./ 
- J '10\i: (l\l erPow.. ~ Pa (e - ./, '"tiC-<(l ell'IM ",, ''-ol'ie<v.d iciJJ"' l<'. 

- .,,,. Th.ar1e,,,,J Y,o,;lu ' . 

Date Reviewed: 

Nautilus Environmental 



Client: 

Alevin Test Data Sheet 
Deformities 

-'-\\/\(._ '-\V... 
Sample ID: -".G"-'ll-"F""R1~ BS-\lfR:) G-\c-\_(rR\ 

' 
Work Order No.: --'-L"2C::\n"--'.\ __________ _ 

Treatment and 
Fish Length Normal Abnormal Comments 

Replicate 'mm\ 
1 (l1.,o 7 
2 1as / 

(oiv(ro\ 
3 \ l( .o / 

4 1 '3--o ./ 

J> 5 ' . -0 ./ 
6 I -0 / 
7 I -5 7 
8 ,o / 
9 l l' / 

10 ct.0 /, 
11 1"--o // 
12 I - _Q ,./ 

13 - -0 / 
14 ( 

·O _/ 

15 1£ '-. 0 ./ 
16 \4_< / 
17 'o;,s,. / 
18 . ( .o / 
19 1 · .s ./ 
20 I ,5 ./ 
21 . o J . 
22 \ -c <:: ./ 
23 11.s / 
24 11.< / 
25 [/.<:' ../ 
26 I~.< - ./ \J Ol II: $ <H eek ""- I!\ 

• 27 

28 

29 

30 

31 

32 

33 

34 

35 

Start Date: -~Aip~ri~I 2~94, ~20~1~5 __ 

T erminatlon Date: _ _.:M:;;•:iYc.:2::9,_, 2:::0,_,1_,,5 __ 

o'\O ;..4; I , ~-"l.<><'.je,.e,f I. d~ . b n<e 
' . ' 

Total Weight (pooled): 2.. £.\ 1) 
Number of survivors: "2.-(o .,(_L.-";-S_,__0"-0:_· =~.::fV'{;J=.:'J+----------
Number of deformed/have difficulty swimming: \ 

Initials: "\V..'v 

Reviewed by: Date Reviewed: Jt..t,IU- -z.-~{ J~.--

Issued: July 17, 2006; Ver. 1.0 Nautilus Environmental 



Client: 

Sample ID: 

Alevin Test Data Sheet 
Deformities 

Work Order No.: __ \CL?,C:..::\o"-!.\ ___________ _ 

Treatment and 
Fish Length Normal Abnormal Comments 

Replicate 
tm~' 

1 1c;,.o / 

(90 2 lY.O ,,/ 
3 I "7, ('" ./ 

pr 4 i 't,: <::. ./ 
5 ye;: 'C ./ 
6 '2120 / 

7 i '1. 0 / 
8 I e..o ../ 
9 I , .o / 

10 I 0 / 

11 I< ,0 ./ 
12 I< - ,/ 
13 I G;?,.-- ./ 
14 (~.-o / 
15 (~.A ./ 
16 ·zo.,.:> ./ 
17 .· -. ..-. / 

18 I < ,/ 

19 ( -0 / 

20 ,..)/'.r> ./ 
21 "2,0. < ./ 
22 11.~ ./ 
23 I G /."J 7 
24 "2.o<O ./ 
25 I'·""' / 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

Total Weight (pooled): '2. ,3 (__) 
Number of survivors: '1-S 
Number of deformed/have difficulty swimming: 

Initials: \.\ \J\A./ 

Reviewed by: 

Issued: July 17, 2006; Ver. 1.0 

Start Date: --"A.:!p:.'.r:.:il.::2=-9,c;2::0:.:1.::5 __ 

Termination Date: __ M=ay'-"-29"''-'2"'0-'1=-5 __ 

Date Reviewed: 

Nautilus Environmental 



Alevin Test Data Sheet 
Deformities 

Client 

Sample ID: 
I 

Work Order No.: _,_I s"'-''-lo"-'\ ___________ _ 

Treatment and 
Fish Length Normal Abnormal Comments 

Replicate 
'mm1 

1 .Z.f- 0 ./ 
2 -z_.f. a ....... 

(oO 3 1'7.0 ./ 

0 4 i c,,..c: / 
5 '2-0.~ ../ 
6 1£1.o ../ 
7 .~,.<; .7 
8 i--:Zr. 7 
9 ' -. -<:c ,/ 

10 I' ·O ../ 
11 , .< / 
12 I' . "' / 
13 i r, ~ ./ 
14 l'".o ../ 
15 1-r,r ../ 
16 1·-.0 ./ 
17 !' -0 ./ 
18 ( :;...,.. J 
19 ·7__.ot, - ./ 
20 i -9-,"'"' ./ 
21 "?-.I~ ../ 
22 {a,,;:;. / 
23 '2,0. e ,/ 
24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

Total Weight (pooled): 2... W 0 
Number of survivors: '£..,-3 
Number of deformed/have difficulty swimming: 

Initials: '-\, "'v\...; 

Reviewed by: 

Issued: July 17, 2006; Ver. 1.0 

Start Date: --'A-"p~r"i1~2~9~, 2~0~1~5 __ 

Termination Date: _ _;M=ay'-"-29:.i•..:2:::0.c15::__ 

Date Reviewed: 

Nautilus Environmental 



Client 

Sample ID: 

Alevin Test Data Sheet 
Deformities 

' 
Work Order No.: -~'>~;-~~\~----------

Treatment and 
Fish Length Normal Abnormal Comments 

Replicate rmm< 

1 IK.D ,../ 

2 -v;;.o ./ 
(oO 3 1 'b.o / 

L---
4 ( 1. c / 
5 I c~,S, ./ 
6 I '16 ./ 

7 t '-f.o /~ 
8 1e.o / 
9 !1-0 / 

10 19.o ./ 
11 7.fl.~ ,/ 
12 (0,,0 ./ 
13 1·c.,o / 

14 l't' / 
15 \ 1-0 ,/ 
16 lrf.o J 
17 lS.v ,/ 
18 I lJ-0 J 
19 

20 

21 

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: 

Initials: 'v\V\}/ 

Reviewed by: 

Issued: July 17, 2006; Ver. 1.0 

Start Date: __ A~p~r~il~2~9,~2_0_1_5 __ 

Termination Date: __ M~ay~29~,_2_0_15 __ 

Date Reviewed: 

Nautilus Environmental 



Client 

Sample ID: 

Treatment and 
Fish Length Replicate 

(mml 

1 i Ci.o 
2 f Ci,5 

100 3 ?-O·o 

p 4 '19.5 
5 .,,.., < 
6 I 'i ·O 
7 (p.< 
8 <fa.-o 
9 '(p.C 
10 -Z,f .o 
11 \<Ji,<:; 
12 -z;::to 
13 ('tO 
14 LJ.o 
15 11.ro 
16 'W. <. 
17 l 'ti '17 
18 {a.( 
19 2-a<; 
20 -z.a.-o 
21 (y .•;) 
22 ! -'{.O 
23 --i.\J.'O 
24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

Normal 

./ 
/ 
/, 
./ 

/ 
/ 
/, 
/ 
./ 
/, 
/ 
/ 

/ 
/, 
.I 

/ 
/ 
../ 
../ 
./ 
/ 
I 
,/ 

Alevin Test Data Sheet 
Deformities 

Abnormal Comments 

Start Date: -~A~p~ri~I 2~9~, _20_1_5 __ 

Termination Date: __ M_a~y_2_9~, 2_0_1_5 __ 

Total Weight (pooled): Z..,, (.,~) 
Number of survivors: £., ~ _(~2/~~~~""'~1'1-~ __ i)~----------
Number of deformed/have difficulty swimming: '() 

Initials: \.\;v\11../ 

Reviewed by: Date Reviewed: 

Issued: July 17, 2006; Ver. 1.0 Nautilus Environmental 



I 
I 

Client: 
Sample ID: 
Work Order #: 

Concentration 

Initials 

Concentration 

Initials 

7-d Chronic Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

Start Date & Time: ~ 2-9 /r 5'" Q ! S 43.h 
Stop Date & Time: Mf.W ~/1•2 / (? /( 3 0 h 

Test Species: Oncorhynchus mykiss 

DO meter: j)Drj/5 pH meter: pif I) -s Conductivity meter: __ C_ .• _-_l-1/-'~J' __ _ 
I -

Control 100·1 
Hardness* IC Ito 
Alkalinitv* t. lb"' 

* mg/L as Ca.C03 

Sample Description: 

-~' 
Comments: 

Version 1.0 Issued June 26. 2006 

, T 
•" 

~ 

,,----

/ Analysts: .A-= 1SSD,£C 

Reviewed by: _-.:>Jt2'C;==-~.,..,.,~ 
Date reviewed: ~""W""""""'-"·;v_?)=' "'~'--

Nautilus Environmental 



I 
I 

Client: 
Sample ID: 
Work Order#: 

Concentration 

Initials 

Concentration 

Initials 

DO meter: 

Hardness* 
Alkalinitv* 

• mg/L as CaC03 

Sample Description: 

Comments: 

Embryo-Alevin Freshwater Toxicity Test 
Water Quality Measurements 

s :,1>1 

iO .i 

71. 
/ '2'1 
SS\) SSD 

5.\ s. 0 

SSD 

Control l60't 
B \&) 

G I {:,I(, 

/o. I 

'.};I 

Start Date & Time: fie~\' 'VI t...o i:S e IS.cp s;Ji 
Stop Date & Time: ~HA'-=--'-'/=;;/~q ~/1"'s7-=1@=,-~1~f~3~o=i\'l~

Test Species: _V=' ~'-'""'~'l<-'-k_T~S.S.=------

~o ~ ~.I 
'1--'l '1-') 

(' 'v.J,\ 

pH meter: ___ )._+/-· _2-__ Conductivity meter: ___ 3_,./_2-__ _ 
___..-

_,.... 
/ 

v 
Reviewed by: ~ . 

Date reviewed: bii 1-0 j J!' 

\)M\-\i \ )\J,I. ~ 

Version 1.0 Issued June 26, 2006 Nautilus Environmental 



Client: 
Sample ID: 
Work Order#: 15~1 

'\KL-

Concentration 

Initials 

Concentration 

Initials 

DO meter: 

Control 
I Hardness* '(', 

I Alkalinity* <.:. 
* mg/L as CaC03 

Sample Description: 

Comments: 

Version 1.0 Issued June 26, 2006 

Embryo-Alevin Freshwater Toxicity Test 
Water Quality Measurements 

ho<:>'/· 
ISO. 
I 58 

Start Date & Time: -1\f rt \ •25f @2,.,b l S,, Q I 5 '°1 
Stop Date & Time: N4y ~G /IS I 1 ·;,o Vt 

Test Species: Oncorhynchus mykiss 

'I! 
'" • f 

'1. t ,,,. ,j 

q.-, I fl;'.) ::r,I :\-, 'hi 
30 ?, ~ '$0 

lb /;.. ,,,_ 

I" ·I /P ·I 7 'l ;~,a.. 

"0 ;...o J';v J..c 
'31-'l 3'Jo 3 :>,,·-o. 

,.... 

pH meter: __ z.,._f~>'-----

------. 
..--··· 

\,\Ml_.. 

Conductivity meter: __ ?~/~>~--

Analysts: 'fYI.' 5$\) , AW\) 

Reviewed by:_"'~~--~~
Date reviewed: _.cW.z.cc.-=c-z._?Ji""'". l.L.,,.__ 

Nautilus Environmental 



Client: 
Sample ID: 
Work Order#: 

(•/o \lk) 
Concentration 

C&V\.fh,j 

Initials 

Concentration 

Initials 

Concentration 

Initials 

DO meter: 

Control 
I Hardness* \:J 
I Alkalinitv* V'>~ B 
* mg/L as CaC03 

Sample Description: 

Comments: 

Version 1.0 Issued June 26, 2006 

Embryo·Alevin Freshwater Toxicity Test 
Water Quality Measurements 

I oo'i-
\(.,'O 
\S'l 

Start Date & Time: ./1,0"1 \ :29. "Zb\5: ~:; I S:'i:S:~ 
Stop Date & Time: HA'I O\'l 16 '@ { I :>o t1 

Test Species: Oncorhynchus mykiss 

pH meter: ___ ·_:z._,_[_),c.__ __ Conductivity meter: __ 2_,f~3,~---

-_....-
....----

Analysts: 'NL 1A\NI:) 

Reviewed by:-~~~~~,.,-,_..,,~ 
Date reviewed: -W ?.--&I IC 

v I 

Nautilus Environmental 



Client: 

Sample ID: 

Work Order#: 

('/, "l\\) 
Concentration 

(:p ¥'<\'lb 

Initials 

Concentration 

Initials 

Concentration 

Initials 

DO meter: 

I Hardness* 
I Alkalinity* 
* mg/L as CaC03 

Sample Description: 

Comments: 

Verslon 1,0 Issued June 26, 2006 

Control 
\0 
8 

Embryo-Alevin Freshwater Toxicity Test 
Water Quality Measurements 

Start Date & Time: __:i;:'f.'--.l.L--lcm--"'==-''--rcF-,-T;~ 
Stop Date & Time: -'--=+-.....:.,_:=c.-.:.-='---'---''

Test Species: =======-----

pH meter: __ 2-'-( ~~---- Conductivity meter: __ 2_/ 3 ___ _ 

I ~o"t. 
\ 1'i 
\1-10 

-----

__,,. 
1_____-

Analysts: ~'i~1_L ____ _ 

Reviewed by:-'--m=~~~--=--r-c~ 
Date reviewed: )~ -,,,=?>{ j{ 

Nautilus Environmental 



Client: (4t 

Embryo-Alevin~oxicity Test 
Daily Mortality 

Start Date & Time: _ _.,,~"'P'--..,:;::1;:...1-'--,qi--/'-';')"--'.Q==--:...:[ S;:-'t.S'"""'_h_,_ 
Stop Date: Mk/a<\ l 1Q" Q_ I/ 3o h 

Test Species: O ,-:J4 ~ 
~---='--~\J~,1-==-"------

Sample ID: Gk! EQ.c 
Work Order#_: __ _,_!-:::>-=-_)L(o=-+\-~--

Treatments Day of Test - No. of Mortalities 1otal Deaa Total 

~; ( ., Eggs/ Undeveloped/ Total No. Total 
<J fi Rep 1 2 3 4 5 6 7 Embryos Unhatched Alevins Exposed 

b,J/J J AIAVins Emb-·--
Lor:V.....Afl , 1 ,., 11 0 D (J " 0 0 -~ 

2 ' i I I . / . 
3 0 0 / 

4 0 0 ./ 

(D.::J 1 0 0 / 
/ 

2 ii 0 Cl .,-//' 

3 I 
' . I I I / 

4 I v .J 1 ... .Y " I i ./ 
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 S<;D SS]) • fh SSO e,t,i ~S\J K £:., 

Comments: 

Date reviewed: JV£+..l, b-"b/ ~ 
~-------'-"'"-------

Nautilus Environmental 
Version 1.0 Issued June 26, 2006 



Embryo-Alevin Freshwater Toxicity Test 
Daily Mortality 

Client: 'T i",C.\<.. 
Sample JD: Gile\ E. \2.C... 
Work Order#_: --~l~S~>Cc>~~\ ___ _ 

Concentration Day of Test - No. of Mortalities 

(to vi") Rep 8 9 10 11 12 13 

r .o"+rti\ 1 I I I n !.) 0 [) 

2 0 ,f 
3 D 

4 D 

I 0n 1 I 
2 .0 

3 i 0 

4 ' ' lj c, ;;;, ' 
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 Y':Jl> J\i.iJ.I ~ - 1\J\)\J\;\,,' 

Comments: 

Reviewed by: ___ ~~~~------

Version 1.0 Issued June 26, 2006 

Start Date & Time:----+tf"l".!.-<"iu)~T.:::0c;'-'2-0:;·~\S""--"@~-'!'$'-<t~9-':},-'--
Stop Date: __._.H""'~'--a"""'\_,_,_/"""115,_,(e5~-''-''~>'-'o"'----h'-"-_ 

Test Species: Oncorhynchus mykiss 

Total Dead Total 
Eggs/ Undeveloped/ Total No. Total 

14 Embryos Unhatched Alevins Exposed 
Alevins Embft•os / 

0 I ,/ 

0 I _ _,. 

I I ' 

0 c I .• • 

D l ,// 

0 0 / 

\ l / 
0 0 / 

NJ i!.l:.. 

Date reviewed: --~=.c~~·-~-"-' _,_/~!~=-------

Nautilus Environmental 



Embryo-Alevin Freshwater Toxicity Test 
Daily Mortality 

Client: ""\"1 ci.Z 
~~--------

Sam p I e ID: {, ... rl--'-1'-"-::.,;~=..oR!_,,(__=------
Work Order #: ts 'Yo I 

~---'>=-~'------

Start Date & Time: _....:.A-"f--,-V"'.,..'1..,..l _~="'"'V->~i . .:::::S-.--~_:;__:_!S~·~~h 
Stop Date: _,_H""/!.'I,_· ""'<'.l-"~ /,_,_J-"'S_,.@_'__,_/ .L.r 3,__o'='-Lh.L.......-

Test Species: . ...:0:.:.n""'c-'-or""h"-yn""c:...h_u_s ""m""y'-'-k1-'-·ss'-------

Treatments Day of Test - No. of Mortalities lotal Dead 1 ota1 
Eggs/ Undeveloped/ Total No. Total 

Q) 

( "(_, vl~) Rep 15 16 17 18 19 20 21 Embryos Unhatched Alevins Exposed 
Al0 vins Emb"'OS 

C,o,.,;.l'o\ 1 0 A 0 i..7 0 /) I ./ 
2 0 0 I c 
3 l I l 
4 0 w tS') 

too 1 0 y !').... V' €. .·· 

2 0 D I 0 I / 

3 '), ! ~ 0 , i "' / '--' 
4 0 ,,/ .JJ I '() 'V 7.-- "" ../ 
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 \'f;fl \~ A ,.., "\NvV f.!'.i'\!\ . ./ \i..C., , 

Reviewed by: 
-----~-----

Date reviewed: ___ ~---'&.'~'?_,/~·!{" _____ _ 

Version 1.0 Issued June 26, 2006 
Nautilus Environmental 



Client: '\~ck 
Sample ID: G+j _ GRL 

Embryo-Alevin Freshwater Toxicity Test 
Daily Mortality 

Start Date & Time: l=p.~i) 15\ 'l,D\_! G I ~'-+.!: h 
Stop Date: _"1>-=A'/,_Q,,,_<j-"l'-'-1 S,,_

1
_,@,___,_/_,_r _.,_3~o~h~· ~--

Work Order#: \S "3>(o I 
-~~~"------

Test Species: _O_n_c_o_rh~yn_c_h_us_m~yk_is_s _____ _ 

Concentration Day of Test· No. of Mortalities Total Dead Total 
Eggs/ Undeveloped/ Total No. Total 

2~ 
) 

Embryos Unhatched Alevins Exposed CY., \/j./) Rep 22 24 25 26 27 28 
Alevins Emb~,os 

Cc,.,+rol 1 u <J) I .u 0 0 0 1 ~ / 

2 1& 0 I ! '-'''f 0 0 ;, / 

3 Cl) 'O I D \ ,,'!"( 0 I ;i ....... 
4 '1 o"- D 0 0 "'""~" 0 0 

foe 1 \& '2, l 'D \ D u b ' 

2 '+I! o_ D 0 \ i f b 
3 I u. 4~ 0 v ,\ I 0 q ./" 

4 0 Id' y I 0 
•,y 0 q ./ 

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 li\)A)I.-"""•V In A-. ~I \J\\;\J-' ,\\})v \l,t:., 

Comments: ('l{t 

Version 1.0 Issued June 26, 2006 
Nautilus Environmental 



Client: 
Sample ID: 

Work Order#: IS }\o1 

Embryo-Alevin Freshwater Toxicity Test 
Daily Mortality 

Start Date & Time: ____:r~J4<P"--r:.t:I \L...:·'251:::_:_,....:z,::..co-'1.,,,_5_::;@:,-· _i=-.S..='i::S:::.. _,h.:.... 
Stop Date: _.:._~--""''1"----='l.9\::.;.,.__'-z_.o"""""'"I $.,,_-'Q=-_,_I L.I ).,,.,-"'0-'h--'-

Test Species: _O::;n.:.;c:::o.:.:.rh:cL.y.:.:.nc::.:h:.::.J:c:.s.:.:mc;:y.:.:k:.::.is"-s _____ _ 

Concentration Day of Test - No. of Mortalities 
Total Dead Total Abnormal 

Total 
Total 

Normal 
['{, -i\v) Rep 29 30 31 32 33 34 35 Eggs/Alevins Alevins 

Alevins 
Exposed 

CM-l'l'P \ 1 (J 0 _.,,, 
,.~ \\_V.1.-n< i ")h-, ., ?-,I 

2 \•·11? _v '-\~t 3 0 '2..>\ ,..,j). 

3 r1 ~"' 0 "" -'2.. '.\' ?-'-\ 
4 '"'1 '• - "'"-,,.. V' I '}...I "25'1 

I •"O 1 0 -- 0 " !1- 'Z.: "'\ 

2 - If) 0 -u "2.-?-
3 / 0 "Z.. ( '\" ·4-.0 
4 ' I ! / I 0 l <. '3' 
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 'JL\l\v \,\\!\\. '-\vw \j\\il)\/ 'I\Wv uw 
Comments: 

Date reviewed: --~---'.t-_7.>_,)-'l.(=------

Version 1.0 Issued June 26, 2006 
Nautilus Eiivironmental 



Client: 

Sample ID: GH ERC 

Alevin Test Data Sheet 
Deformities 

Start Date: __ A~p_ri_I 2_9~, _20_1_5 __ 

Termination Date: __ M_a~y_2_9~, 2_0_1_5 __ 

Work Order No.: -~)S=)~~=!-------~--

Treatment and Fish Length Normal Abnormal Comments 
Replicate 

{ffiffi) 

1 11..o . ./ 

Co~i 2 11.C / 
3 il/i,O / 

f\. 4 ! 'tl.O / 
5 /(,,c. ./ 
6 (' 1:,.., / 
7 ! <,. ~...,v / 
8 'l.,.O • ....., j 
9 I "3, b / 

10 !• ~ / 
11 ?.c<-O / 
12 iY\ ,o / 
13 i ro~-o / 
14 1<av0 / 
15 C-kS / 
16 1£.<J ./ 
17 1-Bo /. 
18 IGA/ / 
19 1-1;0 / 
20 I "'L0 / 
21 I 1,,, c: ./ 
22 i<A..o / 
23 1<0.n ./ 
24 (' . c: / 
25 ( ,o ,/ 

26 ( ,5 ./ 
27 -z.., \. ·- . ./ ~:1 '" f,. .• ;e,11 ; -'- boC\( <t •. -k~J \po ot ..... 
28 

. 
29 

30 

31 

32 

33 

34 

35 

t?L,,. Li a. 0..., Total Weight (pooled): \ \ J 
Number of survivors: '1., 1 
Number of deformed/have difficulty swimming: \ 
Initials: v\ql_,. 

Reviewed by: Date Reviewed: 

Issued: July 17, 2006; Ver. 1.0 Nautilus Environmental 



Client: 

Sample JD: GH ERC 

Alevin Test Data Sheet 
Deformities 

Work Order No., __ \,_.S._">""'-'(o"-'\ __________ _ 

Treatment and 
Fish Length Normal Abnormal Comments 

Replicate 
Imm\ 

1 11.s / 

(Di\-trO\ 2 11?,.0 / 
3 10. .o / 

o 4 11 .s. / 
5 1'1.0 / 
6 11-0 / 
7 r \:!,.o / 
8 f '?.. :s:. ./ 
9 11.o ./ 
10 i IQ .c; / 
11 2.o.O / 
12 I ~--o / 
13 n.o ,/ 
14 I '1, c / 
15 i '?, .0 / 

16 ( 'i<.. '() / 
17 11.-0 / 
18 I~,_ v / 
19 lS.S J 
20 l'i~'V ./ 
21 [<;..5 / 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

Start Date' _ _.::A::ip,,_r'-'il-=2_,_9,,_,2,,0'-'1.::5 __ 

Termination Date: ----'M=ay'-=-29'-''-"2'-'0-'-15=--

Total Weight (pooled): \ ~1°\ 
~-T~~-,_-,------.,-.,------------

N umber of survivors: ").... \ (- "2., \ f'\.Ot""""'-c.., \ ~ 
Number of deformed/have difficulty swimming: D 
Initials: ~....,\ V\.V 

Reviewed by: Date Reviewed: 

Issued: July 17, 2006; Ver. 1.0 Nautilus Environmental 



Client: 

Sample ID: GH_ERC 

Alevin Test Data Sheet 
Deformities 

Work Order No.: -~\~'2~~-lo~\ _________ _ 

Treatment and 
Fish Length Normal Abnormal Comments 

Replicate 
Imm\ , 

1 l?\.S / 
(pt{ro\ 2 n.o / 

3 !'6.o / 
(., 4 lb.Q ./ 

5 ! ?,,_0 / 
6 "L<0 ./ 
7 I ln. c:. / 
8 1ln.0 ./ 
9 :;.Q ,/ 
10 ! (o.'O / 
11 I <;.,S: ./ 
12 11.0 ./ 
13 '\, 0 ../ 
14 I\,,·'> ,./ 
15 19'.0 j 
16 r· u ,/ 
17 I~ .'V ./ 
18 \ ) .. ru ,/ 
19 (lo.'() J 
20 \ /.0 / 
21 ( 1.'0 (/ 
22 i'i-0 ./ 
23 l '6· '> </, 
24 \'1.0 
25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

Total Weight (poo!ed): 

Number of survivors: 

Number of deformed/have difficulty swimming: D 
ln'1f1als: '-\ V\.l,, 

Reviewed by: 

Issued: July 17, 2006; Ver. 1.0 

Start Date: -~A~p_ri_I 2_9~,_20_1_5 __ 

Termination Date: __ M_a~y_2_9~, 2_0_1_5 __ 

Date Reviewed: 

Nautilus Environmental 



Alevin Test Data Sheet 
Deformities 

Client: _-f_,_'-"'c..:_K_.::_ _________ _ 
Sample ID: .::G:.:.H:...=E:..:R;::C ____________ _ 

Work Order No.: _\,_$..,_.~,_,lo"--!\ ___________ _ 

Treatment and 
Fish Length Normal Abnormal Comments 

Replicate 
1mm1 

1 . --i,c- / 
2 15,s. ,/ 

Co"~ 3 !'-L < / 

'P 
4 . '1J.!) / 
5 I ,/( / 
6 T\lft / 
7 c<,o ./ 
8 1'1.t<J I 
9 '""'· u 

j 

10 ( '1..:;J / 
11 Ir _,/"i / 
12 f4.o ./ 
13 . '-.< / 
14 \'7.-.; / 
15 (<~-'D / 
16 I "LC. / 

17 iSO / 
18 1-ic.0 / 
19 e-,c J 
20 '-.i'i ./ 
21 .1v:::; / 

22 i--i.n /, 

23 s,S ./ 
24 ( 1. <; v' 

25 lnJ'i ./ 
26 \1.o / 
27 ~ ~~ :t': ./ ,..,_,'cq., • {-a:1. 5korkru.cl. 
28 / . . . 

" b(_.;1 

29 

30 

31 

32 

33 

34 

35 

Start Date: _ _..:.cA:i:P:..:rilo..;2:.:9,_, "'20:c1.::5 __ 

Termination Date: --'-M"'a"y.::2.::9'-', 2'-'0'-'1"-5 __ 

~o,1'4 ., 
'I'<'-

' 

Total Weight (pooled): 'l,.. · Z.3' 5 . -.------~-----------
Number of survivocs: '1., '\ l. ~2..:C.,O(o"'-"-f\,0-""''-f'f'N}..="'.:'.~.:..f).J_ __________ _ 

Number of deformed/have difficulty swimming: \ 

Initials: '-'\\/\l/ 

Reviewed by: Date Reviewed: 

!ssued: July 17, 2006; Ver. 1.0 Nautilus Environmental 



Client 

Sample ID: GH ERC 

Alevin Test Data Sheet 
Deformities 

Work Order No.: -~\ <;~:3,~\o~I __________ _ 

Treatment and 
Fish Length Normal Abnormal Comments 

Replicate 
tmm\ 

1 1'3.0 .,/ 

(oo 
2 lr.o / 
3 i/-0 ,,/ 

f\ 4 l<Q·) / 

5 r a.~o ./. 
6 I '-f . ..:;; ./ 

7 18.0 / 
8 1'1-'0 ./ 
9 11.0 / 

10 ( ;i.o ./ 
11 l'-t 0 ./ 
12 IC: .. o ./ 

13 I: , '::> / 
14 1'1.0 ../ 
15 1'15- ,/ 
16 \1-0 v 
17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

'-\""-' 

Start Date: --'-A"p"-ri"-·1 ~29~·~2~0~1~5 __ 

Termination Date: __ M=ay~2~9,~2_0_1_5 __ 

Total Weight (pooled): ~ \ • '-\1~-;------------------
Number of survivors: l lo ( \ \, l'\..,o t"tv'....0..~) 
Number of deformed/have difficulty swimming: ·~O~· -. =~~,__,_,,,__ ___________ _ 

\Ja• • 
Initials: \ -\............-

Reviewed by: Date Reviewed: 

Issued: July 17, 2006; Ver. 1.0 Nautilus Environmental 



Client 

Sample ID: 

:fecl;l 
GH ERC 

Alevin Test Data Sheet 
Deformities 

Work Order No.: _l~S~3'~fo~\~-----------

Treatment and 
Fish Length Normal Abnormal Comments 

Replicate 
Imm\ 

1 1\3.0 ;/ 

(OD 2 1'1· "" ./ 

f3 
3 113 0 / 
4 /l=l.D / 

5 (9'0 ,/ 

6 I g,,,_, / 

7 ·2-0. ~ ,/ 

8 1- -~ ._/ 

9 f "' -0 ./ 
10 1-Z <.. ./ 
11 11-S ./ 
12 "~ l<l.<;. ../ 

13 17~ ./ 

14 I 1. "'- ../ 
15 1<~ .s ../ 
16 11.0 ./ 
17 1~.D / 
18 tHo ./ 
19 18~'D ../ 
20 11.a / 
21 f<:l.;Z) / 
22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

Total Weight (pooled): \ • i ~ 

Start Date: __ A~p_ri_l _29~·~2_0_1_5 __ 

Termination Date: _---'M"a"'y'-2"'9'-''-=2"-0-'-15'--

Number of survivors: -2 \ ( '2.. \ fl\P,~\) 
-=-'-----'-'<::..:..:...-""..:_,<..~~~~~~~~ 

Number of deformed/have difficulty swimming: 0 
'1V\• Initials: \ V 

Reviewed by: Date Reviewed: 

Issued: July 17, 2006; Ver. 1.0 Nautilus Environmental 



Client 

Sample ID: GH ERC 

Alevin Test Data Sheet 
Deformities 

Work Order No.: _..Jl~S_,_.3,_,<o:'...J.\ __________ _ 

Treatment and 
Fish l,.ength Normal Abnormal Comments 

Replicate 'mm\ 
1 1q_o ,/ 

10.0 2 1<.i_O / 
{fo .r / 3 -= c_ 

4 n=.s ./ 
5 ( V...5 / 

6 ffo0 ./ 
7 ( '1.0 7 
8 I ''ff. 5 7 
9 1-·co / 

10 11'-..S ./ 
11 I 0-, C. ,/ 

12 11--:::c_ / 
13 r'?..o / 
14 1Ci.o ./ 
15 12-°. 0 r- ./ b ii;• f-~'L @ ( 

16 /! .0 - ,/ IV\ 1 ::.s'1 ~ o 
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: ( \ 43 
Number of deformed/have difficulty swimming: 

Initials: '-\ "\v 
Reviewed by: 

Issued: July 17, 2006; Ver. 1.0 

Start Date: _ __:_A:!::p::.:ri:_:I 2:.:92, =.20:_1:.::Sc__ 

Termination Date: _ ___:M:.:;•::..Y..:2:.:9.._, 2::.;0'-'1-"5 __ 

""'~>SiN< -tc.:d . s k,o ;--f b;,c:t-1 
..i.,,-.r-' r ' 

Date Reviewed: 

Nautilus Environmental 



Client: 

Sample ID: GH ERC 

Alevin Test Data Sheet 
Deformities 

Work Order No.: -~' >~3_(o~\ __________ _ 

Treatment and 
Fish Length Normal Abnormal Comments 

Replicate 
£mmi 

1 19..S ./ 

\00 
2 1.0 -
3 ·7.0 ../ 

I) 4 (,, 0 . ./ 
/ If,,_.'- ./ 5 

6 If- n ./ 
7 fa c .,,, 
8 ! '6.D ./ 
9 / '-1.o / 

10 I 'V-0 v 
11 ( ""·'° ./ 
12 17. r, ./ 
13 I yi, JJ / 
14 te-..o v 
15 I <:::. c / 
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: \ S 
Number of deformed/have difficulty swimming: 

Initials: '\ "\\ / 

Reviewed by: 

Issued: July 17, 2006; Ver. 1.0 

Start Date: __ A~p_r_il_2_9,~2_0_1_5 __ 

Termination Date: __ M_ay~29~,_2_0_1_5 __ 

Date Reviewed: 

Nautilus Environmental 



Client Jq (!Jo,\ (&.1Ac)) 

W.0.#: \S'.)6\ 

(,\><..'-\ '\ 
(o·-1) 
(o-1) 
CliH £.\) 
C-0-t '-f) 
C1s:--z.\) 
(15-<- \) 
(2..'Z-7'1!) 
C<;z-2'0) 
(2~·30 'll 
cVi·>o) 

Sample ID 

~\\_H;\ 
Q~_tl<C 

Gi\.\-EiX' 
c1\\-l'R'l.. 

Gf\-fR:I.. 

lilu_ i;!Zt 

" ~.:> \\ . 

"-"- E~<:. 
12\\_fV.i 
0.\-\_W' 

Reviewed by: 

Sample Date 

~fi-f'!i';~ 
~R <I-

""'"" 1Gi\5 
1-1-.. 1k./1') 

\-\;,,I ,,_,/I'> 
~7'd 1?:,f \ s 
fv{-. .. ~o /I~ . 
l'\1"'~ /IS 
W.V:~~ {I~ 
M."'I '..!! 1 rrs . 

Version 1.0 Issued June 26, 2006 

Sample 
Volume 
(ml) 

so 
'?o 

i;o.e-"-> 

so..e"'"' 
'SO 

50 
':JC\ 

50 
i;() 

S\J 

Notes: 

~ 

Hardness and Alkalinity Datasheet 

Alkalinity Hardness 

Volume of 
(ml) 0.02N (ml) of 0.02N Sample 0.01M Total 
HCL/H2S04 HCL/H2S04 Total Alkalinity Volume EDTA Hardness 
used to pH 4.5 used to pH 4.2 (mg/lCaC03) (ml) Used (ml) (mg/l CaC03) Technician 

'15 1:\-(, tig gJ\t> "'- 1c; .(, :S\l. \U. 

e·s 8-+ l~(, i;o B·S \°1-D '?L 
8 ,4 ~.s \rOG, S08"-S l\.O \'QO KS 
S.8 S.q \11.\ 50h"" \(,,8 3?k \(,", 

C\. I q, '!> l:+ti So t+.9' :i<::i\3 KS 
8.l ~" '2., \ '$ so 01• \ \8'.:l K...S , 
'\.,(') ti. d. j{l,o~ 11-0 so \b,B 3::,6 K'S 
°T·8 ':1-. '\ \ $11 50 6.L\ irA8, r\'5> 

"1-, g \'l"l B·( ISL\ ~D 14·1- :Z.C\'\ \<.L. 

1- ·( i-~ \\CJ o;o 8·i- \'Tl.\ ,\.. 

. 

. 
. 

Date Reviewed: ~ ·r:? /If 

Nautilus Environmental 



0 

~ 
\ 

7J. 

01} 
-1 
-IL\ 
~-1.,\ 

,,..-W 

Client: "'i't'd<.._ 

W If'&, G.0.#: ' '\bd 
.,\'-\(......--

Sample ID 

\\Dc..lr. \•I 
' 

I 
;s:i.i;-'!J " " , 

Reviewed by: 

15)\o\ 

Sample 
Volume 

Sample Date (ml) 

lkaf z:JllS: <;o 
M<>.y[;, \ ~-S 'C,O 

~\l?h'<; <o 
~!.\-I ;lCh" "'O 

ML\-! Ol"J- /\ 5· :,o 

" 

Notes: 

-~ 

Version 1.0 Issued June 26, 2006 

Hardness and Alkalinity Datasheet 

Alkalinity Hardness 

Volume of 
(ml) 0.02N (ml) of 0.02N Sample 0.01M Total 
HCUH2S04 HCLIH2S04 Total Alkalinity Volume EDTA Hardness 
used to pH 4.5 used to pH 4.2 (mg/lCaC03) (ml) Used (ml) (mg/l CaC03) Technician 

o, '+ D..S (., <;o <0,.S: [.D l,lJJvl--

<Dr..( Q,f <;:, -s;..o c!).'-f! t'i t;-c_, 
0.-..f o-~ fa S-V> .£). 't €> I..{;\;\)./ 

oi::.. 0,b 'l'1, i:.;o (), <O \~ \(t; 

0,5 o,6 e so o.') '0 K"'-
. 

Date Reviewed: ~ 2-~/ A 

Nautilus Environmental 



Client: 
Sample ID: 
Work Order #: 

0 0 ·i/J 
Concentrati9n 

U;!lfrr;i-

7 ·d Chronic Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

Start Date & Time: ~ l.-9 / r S- Q I Yf-S h 
Stop Date & Time: H /.\:/ av! s I @ r 'L 36 li'l 

Test Species: Oncorhynchus mykiss 

~;SD 
new 

r-~~~~~-r~-r.~~l-'~+-'~--+'i--7c-t:~l~Y·~~~·r-~+'--'---+-Hi'-,-+'-'-'-'--l-'-'-'-"-+'-'-'-'--+--'--+-'-"-"---l~ 
1'°·''1..-

Concentration 

Initials 

Concentration 

Initials 

DO meter: ]Jo-//3 
I 

Control 
I Hardness* !D 
I Alkalinitv" b 
• mg/L as Ca.C03 

Sample Description: 

Comments: 

Version 1.0 Issued June 26, 2000 

pH meter: 2fl 
' 

IO{)'(. 
o'-1~ ~ 

l '1 \'., / 

I!_ -s 
7 
__..-

$Si) 

Conductivity meter: __ C_-_1+/-'=-y __ _ 

Analysts: .A-= 1sso1 Ee. 
Reviewed by: __ ~.._"-__ _,·_ 

Date reviewed: , JU1'i '2. ?> / µ
' 

Nautilus Environmental 



Client: 
Sample ID: G'.V HCi 
Work Order#: 

Initials SS SSD 

Concentration 

Initials 

Concentration 

Initials 

DO meter: 

Control 

I Hardness* '8 
I Alkalinity* h 
* mg/Las CaC03 

Sample Description: 

Comments: 

Version 1.0 Issued June 26, 2006 

Embryo-Alevin Freshwater Toxicity Test 
Water Quality Measurements 

Start Date & Time: fy~I' 'V\ -z.__e (~ e I ) '\5 \_, 
StopDate&Time: ~A'! ;)l\/1'5@ i 2-30 L; 

Test Species: C), ""''i k\SS. 

pH meter: -~>'--+/_2-____ Conductivity meter: --~3_7_,_/_1-=---
Analysts: ':;tiD.Awl>i YVL l 00 ·1. / ./ 

o'JO / ./ 

18'0 / ./ Reviewed by: ~ . < 

Date reviewed: ,Jt:iJil 'z.:;;/ jl 

Nautilus Environmental 



Client: 
Sample ID: 
Work Order #: 

("i~ ;;/-.s \ 
Concentratioh 

Co•'\ff101 

Embryo-Alevin Freshwater Toxicity Test 
Water Quality Measurements 

~.1 

30 

Start Date & Time: J\f n \ ·251 ! zP l S, Q )') '-f:S ( 
Stop Date & Time: 1-4/\ '} .;J'i /\ ':) @ l 2 ?:o 'h 

Test Species: Oncorhynchus mykiss 

"! f l !) " 1.0. f /<>' , 
1'0 f1/ '.})O f-1 fi I 

3"' 30 
Initials ·'\qv $\) J9. "" 

"\iWv 

Concentration 

Initials 

Concentration 

Initials 

DO meter: pH meter: __ z-+f->~--- Conductivity meter: __ ·2~f~>~---

Analysts: '/'IL 1S':.>D 1 AWD Control ho,;:,'(. 

----------I Hardness* 8 3;;1~ ,,./ 

I Alkalinity• c.:, 185 ./ Reviewed by: _..,..,,(fi??:"--"~~~-Y-
Date reviewed: ~ '2-7:>/ J.( •mg/Las CaC03 

Sample Description: 

Comments: 

version 1.0 Issued June 26, 2006 Nautilus Environmental 



Client: 
Sample ID: !::: v \-\ l- ' 
Work Order#: 

C·t~ \ji-l) 
Concentration 

C&11{!-uj 

Concentration 

Initials 

Concentration 

Initials 

DO meter: 

Sample Description: 

Comments: 

Version 1.0 Issued June 26, 2006 

Embryo-Alevin Freshwater Toxicity Test 
Water Quality Measurements 

Start Date & Time: f\pr'; \ ).~ ?ci0: ~ I S:<K h 
Stop Date & Time: HA'/ ~9 / I GJ l 'L ':JO h 

Test Species: Oncorhynchus mykiss 

pH meter: ___ ·_2_,_f _>"--- Conductivity meter: __ ·2~/~S,~---

Analysts: Y'fL1 A\l\ll), 9'\!.S 

Reviewed by: ~ 
Date reviewed: ii?/ Jr 

/j,_ l \€' K) · ='%ll lk: ·· i >l'.Jii '\'\( 0 v-O:-

Nautilus Environmental 



Client: 
Sample ID: 

Embryo-Alevin Freshwater Toxicity Test 
Water Quality Measurements 

Start Date & Time: -1:-'P-w_-::'29\~__,·Pc::CJ--'\S"-:::-("'~•·7· :cl S....,4.,S~~ 
Work Order#: \<;35"1 ' 

Stop Date & Time: 'L \ 'L 3oli\ 
Test Species: --=-'-===~~-------

Cl· \I l\)) 
Concentration 

CP il'<\'r,, 

Concentration 

Initials 

Concentration 

Initials 

DO meter: 

I Hardness* 
I Alkalinitv* 
* mg/L as CaC03 

Sample Description: 

Comments: 

Version 1.0 Issued June 26, 2006 

pH meter: 2- / ~ 
--~-----

Control I r.o.'/ • ----10 24~ ~ 

'O \':>ii ,/' 

Conductivity meter: ___ <_{_3 ___ _ 

Analysts: 

Reviewed by: __ ef??_·--..-1-~
Date reviewed: ~· z.?.)1( 

Nautilus Environmental 



Client: T4t 
Sample ID: f'\/ HC' L 

·(;> 

Embryo-Alevin~ Toxicity Test 
Daily Mortality 

Start Date & Time: _ __.~'-"""=-""-.,_,_q._/~l~=---.Q=----l :S:_·_'-f:>~~-h 
StopDate: ~ l 10" Q_ f?.---3>Vh 

Work Order#: 1-5"\S '1 
--~~--4~4.-~--

Test Species: ___ _,o=--'-''l'/~r..:;.,.:::'=-----"b 
Treatments Day of Test - No. of Mortalities lotal Dead Total 

Eggs/ Undeveloped/ Total No. Total 
~; ( .. ·"\ Embryos Unhatched Alevins Exposed v /t Rep 1 2 3 4 5 6 7 1::>.Jl111 Al<>vins Emb-·os 
i '"'llY,,,;,IL, 1 /) n 0 l.J r:J ~ '2.. :J _,-/ 

2 ' I I / 
/' 

3 0 0 L/ 
/ 

4 0 ,/ 

(DD 1 C> I/ 

2 ; I / 

3 I I () 0 / 

4 ' I ; ~ J (j ~ ,.,, / 
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 /l, S<;p • lh <,,'I) '-S''J\l '55\) k<e 

Comments: 

Reviewed by: ------------ Date reviewed: --~-"-'-1\.L=_'J,_~ .... {_,U,..~ _____ _ 

Nautilus Environmental 
Version 1.0 Issued June 26, 2006 



Embryo-Alevin Freshwater Toxicity Test 
Daily Mortality 

Client: :fee IL 
Sample ID: f \I 1-\C..\ 
Work Order#_: --'"I S~3~'>~"1+----

Start Date & Time: t.p<'\) '2-l '2-0 1S@ I S'!S "1 
Stop Date: ----'-'HlllfW+-.,._Q_,_C\ _,_/,_I 5_,__,@""----_,f-=2.,'--"j."--'O=-V\c__:__ 

Test Species: Oncorhynchus mykiss 
_.:;.;_c_:c"-"-''-"..:::.=::_:.:.:'-==------~ 

Concentration Day of Test - No. of Mortalities Total Dead Total 
Eggs/ Undeveloped/ Total No. Total 

(to vlv) Rep 8 9 10 11 12 13 14 Embryos Unhatched Alevins Exposed 
Alevins Emb-·os 

r n..kro \ 1 v 0 /') 0 ';) 0 r 0 ,/ 

2 ' () ' 0 / 

3 \{) 0 / 
4 I / 

I o.n 1 0 0 , 

2 n / 

3 i I 0 / 
4 ,J I I . I ,1 b / 
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 SSv "'""" A- .• ·~\.!\._; 'IAJ\i\Pv ~!N'J II?. 

Comments: 

Reviewed by: ___ _,,~..__ ______ _ Date reviewed: )l#.fl 2-3{ IS 
--=-'-;_;__--~-------

Nautilus Environmental 
Version 1.0 Issued June 26, 2006 



Embryo-Alevin Freshwater Toxicity Test 
Daily Mortality 

Client: 'f R d.Z 
~-'--~-'-~--~--

Sam p I e ID: ~E~V~~~li~· ~Gt-\ ~----
Work Order #: f 5 -;,S °l 

Start Date & Time: i\e:"1 I Tl v:-1:;: @ !S'f5h 
StopDate: H8"6Jqii$

1@ !'L5o"1 
Test Species: Oncorhynchus mykiss 

Treatments Day of Test· No. of Mortalities 1 otal Deaa 1otal 

Q) Eggs/ Undeveloped/ Total No. Total 

( 1" \ll~) Rep 15 16 17 18 19 20 21 Embryos Unhatched Alevins Exposed 
Alevins Embn•os 

CoAf-ro\ 1 Q n 0 u 0 ;[) ' 0 ,/' v 

2 \ 0 ,,/ 

3 () ~"'"'' 
4 / 0 / 

100 1 J/ \ {\ I / 
2 3 v \ I;;, / 
3 n I '1< <;!, ·:r / 
4 , 8 I I 5(1; q / 
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 sc:.n ~""'v "' ,,.. v\JJ'V 11vv...V it:<; 

Date reviewed: 
~----~~-------

Nautilus Environmental 
Version 1.0 Issued June 26, 2006 



Client: \ R.c.k 
Sample ID: e:-y_ \-1 C..\ 

Embryo-Alevin Freshwater Toxicity Test 
Daily Mortality 

Start Date & Time: b,o<-·i J ?5) 
1
7,DI! G I ;4_s ~ 

Stop Date: __,_1-\-"'&ui .,,·d:,_,q_,_/ ,__,1 ?"-"@,___,/_.2"". ],,.,",,.,< )'-lri'-'---

Work Order#_: -~\S~3=S'-°J~---- Test Species: _O:::.n::.:c::.::o::..:rh:.1.Y.:.:n::::ch.:::u::::s.:.:m~y:.::k::::is:::s _____ _ 

Concentration Day of Test • No. of Mortalities Total Deact Total 
., Eggs/ Undeveloped/ Total No. Total 

C{cr \1i>1) Rep 22 H1 24 25 26 2:.,J!._ 28 Embryos Unhatched Alevins Exposed 

"' Alevins Emb~•os 

c0.-,+rol 1 () <D I .c.-- Q 0 0-! 0 I ,/ 

2 6J 0 D u 0 0 / 

3 . <S D •'f) I n I // 
4 Q) D 0 I I ,/ 

foe 1 l/0 I FO D I •' 
/ 

2 '~k'Jl ' 0 0 n '.}_ /" 
3 k& ;) ' ,i/ D n 5 / 
4 D8 I 'l/ ,1 CJ ,., 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 

Tech Initials \)~'\.\.._ ~""- !lh "'- ""-'''\! \),.,~\,\/ \J\'JJ'V Yi~ 

Date reviewed: ~t!L '5- 3/ ~ 

Version 1.0 Issued June 26, 2006 
Nautilus Environmental 



Embryo-Alevin Freshwater Toxicity Test 
Daily Mortality 

Client: \gcK 
Sample ID: cV-\:-i (_ \ 
Work Order#_: -~15~~~-1-------

Concentration Day of Test· No. of Mortalities 

(:(. -i\v) Rep 29 30 31 32 33 34 

Cfa,\-1'"" I 1 ~ /') 

2 0 -3 I 
-----4 0 _.-

l•"iO 1 0 
2 u _.-

3 () :...--
4 I • _,,.-' 

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 1-J\•~i/ 1\,1'\V 

Comments: 

Version 1.0 Issued June 26, 2006 

start Date & Time: --'~-*p"-r-._,_1 \,__'2_~-"+-·z.-_o.....:1.,:;;5~e~i_S""''±5~h
stop Date: --'-~-'-"'1'1--'-"'M'-1-,---''-L,o=-1,_$"--Q-=-~' =Z-"'5-'-o~la~ 

Test Species: _0.:..n_c;.co_rh""y_n_ch'-'J:-'-s_m_,y'-k-is_s _____ _ 

Total Abnormal 
Total Total Total Dead Normal 

35 Eggs/Alevins Alevins Alevins 
Exposed 

/ 
l ,,.,._, v-L- 0 '2.-~ -,,.2.. 

'o b '2JJ., ~ 

! () '2-{,., -~ 
0 '?-- :Mo ~o 

...,,, 0 I '2)1 ~o 
{) D '2-..z,,. -:Sl 
0 0 I~ '2.0 

I u I IA <'2r.J 

i;\l>\v \,\1..L '-'\\l\L u \r-• .l / 

Date reviewed: ~ J..-3/ tJ 
------------~ 

Nautilus Environmental 



Treatment and 
Fish Length Replicate 

Imm\ 

1 19,-0 

O::o,ttol 
2 (Cl -0 
3 i CJ, c. 

.A 4 I,,,,,., 
5 I' .0 
6 1- .0 
7 1< ~D 
8 ft .u 
9 rr- '-
10 I '1 0 
11 I 0 .o 
12 '20.,.., 
13 I ' .n 
14 I <O 
15 / 'r .o 
16 11.' 
17 'ZP."" 
18 ,, ',..., 
19 I' , .$.'. 
20 i ' 

., 
21 1-,, c 
22 ! ~-0 
23 r<::::.- c 
24 I 7. -<:::.. 
25 11·0 
26 i '{!.'<) 
27 1'1-t:. 
28 i (', ,i) 
29 

30 

31 

32 

33 

34 

35 

Total Weight (pooled): 

Normal 

/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 

/ 
,/ 

/ 
/ 
/. 
/ 
/ 
/ 

/ 
/ 
/ 
/ 
/ 
/ 
/ 
/, 
/ 

/ 
,/ 

Alevin Test Data Sheet 
Deformities 

Abnormal Comments 

' ' . 
.Y 

' 
" 

, 

Start Date: _ __:_A"'p'°'ri::..I 2"'9"-, -=20_,_1'-'5'-

Termination Date: --'M"-a"'y'-'2"9_,_, =-20~1~5 __ 

{ , . \\\.\v 
' UJ 

2.4~) 
Number of survivors: '?-~ C_~~~~~f\,<>={'rv.9-~~\)-'-~~~~~c 
Number of deformed/have difficulty swimming: 

Initials: :..\ V\;V 

Reviewed by: Date Reviewed: 

Issued: July 17, 2006; Ver. 1.0 Nautilus Environmental 



Client 

Sample ID: E~ HC1 

Alevin Test Data Sheet 
Deformities 

""- r-c3"'"' Work Order No.: __ __,____}-"'-'-'-'-"""---'-! ________ _ 

Treatment and 
Fish Length Normal Abnormal Comments 

Replicate 
'mm\ 

1 ,170 :s 7 
2 '°'O / 

CD"'"\ro\ 3 2--D-o / 

_0 
4 1.0 / 
5 l "10 / 
6 I '-b· ("" / 
7 1/ .o / 
6 t 1.0 / 
9 I'?- 0 / 
10 . "1.0 / 
11 ,-a.o / 
12 1_0 ! - / 
13 ( K.r> / 
14 t' f,tl) / 
15 /0 0 / 
16 11 ~ / 
17 -~-"' 7 
18 i 5:,o / 
19 -.o / 
20 1,0 / 
21 I''•. \,. / 
22 -0 / 
23 " -< ./ 
24 

' 
n / 

25 ' .. D ,/ 

26 1- ,(! / 
27 1'1-0 / 
28 T-i.o / 
29 /(;>, " J • 
30 

31 

32 

33 

34 

35 

Start Date: _ __:.A"'p'-'ri'-1 2"'9"-, -"20'-1'-'5 __ 

Termination Date: ----'M"'a""y-'2'-'9~, 2'-0~1-"5 __ 

Total Weight (pooled): 2., bS:J 
Number of survivors: ')..9' ( "1..:.._,'.'\_,___,f\""",Q;"-("""9..="'-'\-~l-----------
Number of deformed/have difficulty swimming: 0 
Initials: "-\II\ V 
Reviewed by: Da1e Reviewed: ~ '.2..3} ~ 

Issued: July 17, 2006; Ver. 1.0 Nautilus Environmental 



Client: 

Sample ID: 

Alevin Test Data Sheet 
Deformities 

Work Order No.: _"l_""-_~I S=)=$-~~---------

Treatment and 
Fish Length Normal Abnormal Comments 

Replicate 
Imm\ 

1 -,. '-- / 
2 f~.o / 

lOl\"tro\ 3 /Co-5> J 

c 4 11, <:::. / 
5 11-0 / 
6 I t1·<- / 
7 I i<,.C / 
8 11-0 ./. 
9 I '1 d:l / 

10 "Z.-0. 0 / 
11 1 iA.r'> ./ 
12 '.UlD / 
13 ~"'~ .I 
14 z_o.o / 
15 -,-0 / 
16 I/Ci ./ 
17 Ci .• n / 
18 I I·'"' ./ 
19 i'· I./') ./ 
20 110 ./ 
21 11.0 .../ 
22 10.$ ./ 
23 I " <::::; ./ 
24 I~ n ./ 
25 I~ • .s; ./ 
26 / f\J) J 
27 

28 

29 

30 

31 

32 

33 

34 

35 

Total Weight (pooled): '2. :'3;3 __) 
?Jo C i.\o 

Number of deformed/have difficulty swimming: 0 
Number of survivors: 

Reviewed by: 

Issued: July 17, 2006; Ver. 1.0 

Start Date: __ A~p_ril_2_9~, 2_0_1_5 __ 

Termination Date: __ M_a~y_2_9~, 2_0_1_5 __ 

Date Reviewed: 

Nautilus Environmental 



Client: 

Sample ID: 

Alevin Test Data Sheet 
Deformities 

-\""'-' 
Work Order No.: ___ Ll$_,3~S"-'.'J-L,---------

Treatment and 
Fish Length Normal Abnormal Comments 

Replicate 
'mm\ 

1 ¥;', <::;. / 
2 -v.o / 

Col\'fro\ 3 1- .o / 
4 ( .o / 

j) 5 . 'i. c / 
6 •C .o / 
7 '0. n ./ 
8 11,<== / 
9 16.o / 

10 '2.».o / 
11 I ''" / 
12 ' .0 J 
13 <; ,.c J 
14 ~ t./.. I 
15 !' '"-- J 
16 j( 1.<:'. 7 
17 .o ./ 
18 I .o ./ 
19 .I • ' <'.'.' ./, 
20 '>,O ../ 
21 i :i .. O / 
22 Wc0 / 
23 1"'1.0 ./ 
24 1 'i.D ./ 
25 1'1.o ./ 

' 
26 i-1-0 - ./ ''oi!J[ <:l•r 

27 l"l .i.) / 
28 1't-<; - / ·-..1 0i11·c::e..c. 
29 

30 

31 

32 

33 

34 

35 

£di•· (l 

..e_cM "'-!l. 

Start Date: -~Aip~ri~I 2=9~, ~20~1~5 __ 

Termination Date: _ ___:M:::•,,Y...:2:::9'-', 2:::0:.:1.::5 __ 

"" l 5!.'!i I\ 1 '{<l.) I .c>C! lo -'-
~ I 

Total Weight (pooled): '2....~D5 
Number of survivors: '1_.,~ (_J.-"-'l,,,"--'-V\,;O(IJ<AS.=L• ="-''-)+-----------
Number of deformed/have difficulty swimming: 1-
lnitials: 'v\\J\V 

Reviewed by: Date Revlewed: 

!ssued: July 17, 2006; Ver. 1.0 Nautilus Environmental 

. 



Client: 

Sample ID: Elt HC1 

Alevin Test Data Sheet 
Deformities 

Start Date: -~A~p~ri~I ~29~,-'2~0~1~5 __ 

Termination Date: __ M_a~y~2~9~·-2~0_15~-

'-!""- \ "(" ., c °' 
Work Order No.: __ _:__,:>!_>~J!...-J_j_----------

Treatment and 
Fish Length Normal Abnormal Comments Replicate 

'mm\ 
1 ,'.] /.) / 
2 U:i-<o / 

(oD 3 ()? 0 ./ 
4 r~.v / 

f\ 5 '"'-0 ../, 

6 cl q ·O ,/ . 
7 ff - s: / 
8 " '' ,/ 
9 (~ .Q ,/ 

10 /4S - -/ yn1v f4• ,,_J,m• ·"-lss·'-~+ai\ o~L. til'M b,,,(-1 

11 I '{-0 / , 
' 

12 (-:;; • ;J / 
13 l'i'.o ./ 
14 ('(.o ../ 

15 IJC,.0 / 

16 [t ..() / 
17 (• .;J v' 
18 rJ.o / 
19 IC\-<( :7 
20 t fl'C: 7 
21 2-D.r.' 7 
22 l"l-0 / 
23 11,c / 

24 ..., 1\.0 / 
25 \"LO / 
26 (Vl.i) .J, 
27 !91. c .I 
28 .-,I,,!) ./ 
29 

30 

31 

32 

33 

34 

35 

Tota! Weight (pooled): 7-~ ~1 _.J 
Number of sl!rvivors: µ'(;, 
Number of deformed/have difficulty swimming: I 
Initials: "\V\V 
Reviewed by: Date Reviewed: 

Issued: July 17, 2006; Ver. 1.0 Nautilus Environmental 



Alevin Test Data Sheet 
Deformities 

Client: _J.,..,._,,~""="--'-==----------
\/ 

Sample JD: -'E"~""'-H"C'-'1'--------------;i.,c 

Work Order No.: _LJ S-"-'>"'S"'--lt------------

Treatment and 
Fish Normal Abnormal Comments Replicate Length 

'mm' 
1 1'1.o / 
2 -::::; ;;: 0 7 

(00 3 , , 
A\) / 

¢-"~' 
4 ! ;;\.O ./ 

5 17.D ,/ 

b 6 I r1.o / 
7 { q,, <. J 
8 1 ;;(.-..::: ./ 

9 I C .o / 
10 I .o ./ 
11 Jl -o ./ 
12 l • '- < / 
13 I 0.. <::' / 
14 f<1 ,,,., / 
15 20.0 / 
16 Pt ·0 ./ 
17 '?0.< 7 
18 fB_,..-, 7 
19 ( _,., 7 
20 1- ',.-, ,/ 
21 I ;; 0 ./ 
22 I ·1 ...- 7 
23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

Start Date: -~A2p=r~i1~2~9,~2=0~1~5 __ 

Termination Date: __ M=ay~29~·~2=0~1~5 __ 

Total Weight (pooled): \ q5) 
Number of survivors: -~ 'l.r ,(~'2-""'2'=--""'-=°'::."""_::..."-_:_\_),_ _________ _ 

/;" 
Number of deformed/have difficulty swimming: U 

Initials: '\\J\V 
Reviewed by: Date Reviewed: 

Issued: July 17, 2006; Ver. 1.0 Nautilus Environmental 



Client: 

Sample ID: 
v 

Ell'. HC1 

Alevin Test Data Sheet 
Deformities 

'\"L r s7s ei Work Order No.: --~-~-'-"-"':::\"-_j-1------------

Treatment and Fish Length Normal Abnormal Comments 
Replicate 

tmml 

1 11.1[) / 
2 l'l.n / 

\Of() 3 f0,.o / 

>!:t"'-
4 t 'ri D / 
5 11-0 ./ 

v 6 17.1' / 
7 ilh. <.. ,/ 

8 ( ::i. ..... / 
9 1- .0 /, 
10 I< •.o / 

11 ' (,,,. 0 _,, 

12 11.0 / 
13 13 <. / 

14 f\o-0 ./ 
15 ( '1< ;::;;- / 
16 11-"" ./ 
17 I c.,. <:::. ./. 
18 (f,, ;,-, J 
19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

Start Date: _ _cA~p~ri~I ~29~,~2~0~1~5 __ 

Termination Date: -~M~a~y~2~9~·~2~0_15~-

Total Weight (pooled): \- $'i) _) 
Numbecof sucvivocs: ! 'Q ( \LQ;,_,. . .,.,__/\,'-'-O{IM$..='--''-=-'\-\_,__ __________ _ 
Number of deformed/have difficulty swimming: '[) 

Initials: '\\)J\V 

Reviewed by: Date Reviewed: 

Issued: July 17, 2006; Ver. 1.0 Nautilus Environmental 



Client: 

Sample ID: J HC1 

Alevin Test Data Sheet 
Deformities 

Work Order No.: _·'_~l~S~3~S~"J+------------

Treatment and 
Fish Length Normal Abnormal Comments 

Replicate 
£mm' 

1 \1. :s: / 
2 I -c.. •. \ / 

! 01() 3 10...o / 

y 4 '1·' ./ 
5 {Q,0 / 
6 tc.D / 
7 t- .~ / 
8 'rl-5 {' / 
9 iCi. 0 / 

10 /'C/.< / 
11 11-0 ./ 
12 IC .0 /. 
13 { ~.o ./ 
14 ·~ .o / 
15 (£.0 / 
16 ...,_ c, / 
17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

Start Date: __ A~p_ri_l _29~·~2_0_1_5 __ 

Termination Date: __ M_a~y~2_9~,_2_0_15 __ 

Tota!Weight(pooled): \c l{-05 
Number of survivors: \ ~ f_~\ ~(.,~~f\=OIW\:~~""~\_')_,__ __________ _ 
Number of deformed/have difficulty swimming: \) 

Initials: \V"'.G 

Reviewed by: Date Reviewed: 

Issued: July 17, 2006; Ver. 1.0 Nautilus Environmental 



7-d Chronic Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

Client: 
Sample ID: 

Te,i:.. Start Date & Time: ~ Z--9 f,' ') Q f S "IS Ci 
W /)l c '2---- Stop Date & Time: \il\'j 3? l}l / 3 ;,o 11 

Work Order #: 

Concentration 

Initials 

Concentration 

Initials 

DO meter: 

• mg/L as ca.C03 

Sample Description: 

Comments; 

Version to Issued June 26, 2006 

J.) 3?9 Test Species: Oncorhynchus mykiss 

Control 
tO 

\'?,O 

L1 C\h\. \'.JI ,Cc~" v0·~\\" _, 

Analysts: 

Reviewed by:_~~=--'-?--~=
Date reviewed: Ji.vzztjf[ 

Nautilus Environmental 



I 
I 

Client: 
Sample ID: 
Work Order#: 

,,/ 

SSD 

Concentration 

Initials 

Concentration 

Initials 

DO meter: 

Embryo·Alevin Freshwater Toxicity Test 
Water Quality Measurements 

10.1 lc.o 
1,°I l.<\ 

1.C\b 

SSD 

I 

Start Date & Time: fyr1 \ ~ 7.-0 i'.S e j 5 Cf _5. I, 
StopDate&Time: MA'laq115 1@ !')~oh 

Test Species: 0, """'k\ SS. 

/.a~o 

-:::J-'i 

A 

'<. I , pH meter:_~/~+,_ .... __ _ Conductivity meter: --~3-,,_/_L--__ _ 
I 

Control IOO'i ~ Analysts: SS\) /\VII\), 'IVL 
Hardness* R iS'C v-
Alkalinity* lb n 1-\ ./' -* mg/L as CaC03 

Reviewed by: . ~ 
Date reviewed: Jtfae> 24 / 1-t-

Sample Description: \ 1~hl" brow0 1>.1\fu SCN'e ya<-\\w\nle 

Comments: 

version 1.0 Issued June 26, 2006 Nautilus Environmental 



Client: 
Sample ID: 
Work Order#: 12 ::.s9 

Initials \J\,\J\V s 

Concentration 

Initials 

Concentration 

Initials 

DO meter: 

Hardness* 
Alkalini * 

• mg/L as CaC03 

Sample Description: 

Comments: 

Version 1.0 Issued June 26, 2006 

Embryo-Alevin Freshwater Toxicity Test 
Water Quality Measurements 

Start Date & Time: -Pspr1 \ •25f 1 zPlS, Q I 5'151 
Stop Date & Time: Kl'l 'l ;\'Ji 15 @? I 3 50 fi 

Test Species: Oncorhynchus mykiss 

jt:i ,I 9,J I~, l (D.0 

-:r-1 -::i-.1 "/-./ 1.0 
'3.c> <> 'S"' '3,o 

I ~\i\,\v ~ "' "\t\,\iL 

pH meter: __ z-11_· 2L_ __ _ Conductivity meter: __ ?-'-(""'.> ___ _ 

Analysts: 'f'IL,SSO,AWD 

Reviewed by: ~~ 
Date reviewed: J~??{ / lr 

Nautllus Environmental 



Client: 
Sample ID: 
Work Order#: 

I 
I 

( '{o \I \..i) 
Concentration 

CDi1-tro) 

Concentration 

Initials 

Concentration 

Initials 

DO meter: 

Hardness* 
Alkalinitv' 

' mg/L as CaC03 

Sample Description: 

Comments: 

Control 
1a 

'/h(A cri 

Version 1.0 Issued June 26, 2006 

Embryo-Alevin Freshwater Toxicity Test 
Water Quality Measurements 

( oo'1-
lbb 
I\"-

Start Date & Time: ./l.p.'1 \ .t.9. ?D~ <P I S::<f:S: VJ 
StopDate&Time: HAYd.C\/iS@ 13.}vl'J 

Test Species: Oncorhynchus mykiss 

pH meter: ___ ·_:;,~(_·>~-- Conductivity meter: __ 2_,.f~.3.,~---

./ 

----- Analysts: 'l'/L 3AWIJ 

Reviewed by:_~~--,,.~.--~
Date reviewed: Jl.;1te:wtl¥ 

Nautilus Environmental 



Client: 
Sample ID: 
Work Order#: 

I 
I 

Clo "I\)) 
Concentration 

():»1Y\""' 

Concentration 

Initials 

Concentration 

Initials 

DO meter: 

Hardness* 
Alkalinitv• 

• mg/L as CaC03 

Sample Description: 

Comments: 

Version 1.0 Issued June 26, 2006 

Control 

\0 
R 

Embryo-Alevin Freshwater Toxicity Test 
Water Quality Measurements 

pH meter: __ 2-~{~~---- Conductivity meter: ___ 2_(_3 ___ _ 

I ,,,':)·•1. 
\44 ---· "IL\ / 

/ - Analysts: _Y'l~L~-----

Reviewed by:__,'°~~~..,,_,~,--
Date reviewed: :fiiiL~/£;: 

I 

Nautilus Environmental 



Embryo-Alevin~oxicity Test 
Daily Mortality 

Start Date & Time: --"l:J-"'"'"'::::'/:c..· J-'._1_/1-l'-'~"---'.Q=:....· ..:.\ ..;,'S_+.:..:S_~...:.. 
Stop Date: ==~qJ 11) Q_ I ;3i:,o b 

Test Species: ____ D=-_,_r_,,l.J~"'-'~=-=-----

Client: 7Clk-
Sample ID: 1::- y YI c ·z 
Work Order#_: --~!~-o:>~'2~. ~>-l0---~-

Treatments Day of Test - No. of Mortalities Total Dead Total 

o/ ( rj }} 
Eggs/ Undeveloped/ Total No. Total 

Rep 1 2 3 4 5 6 7 Embryos Unhatched Alevins Exposed 
~ \\J J Al,.vins i=mb-·~s 

wr.rl'd<.- 1 £.) 0 - v 0 0 I ' / 

2 I I 
, 

; 0 0 / ... ,/ 

3 \ 0 .,/'/ 

•i">O 4 
' 

0 ,,/ 
I. ,-'??\ 1 () y 

2 
' I 0 / 

3 J II 0 / 

4 ,/ - '. °" ' .v 0 / 
('-j.-,;:7; 1 

2 
3 
4 

r--~ k 1 . 2 
3 

- 4 
f-~~ 1 

2 
3 
4 

,~., 1'- 1 
2 
3 
4 
1 
2 
3 
4 
1 
2 
3 
4 . 

Tech Initials $,I) <;<::;,/ A. !\\-. SSI) 9;,TJ z,<;I) \<(.C 

Comments: 

Reviewed by: ~·· 
----~-------

Datereviewed: ~ Y±/N 

Nautilus Environmental 
Version 1.0 Issued June 26, 2006 



Embryo-Alevin Freshwater Toxicity Test 
Daily Mortality 

Start Date & Time: tf<"i) '2-l '2-0 \'.S @ \ S ~5 h 
Stop Date: !YA1 d.9/\ 5 @ {'3 lo h 

Test Species: Oncorhynchus mykiss 

Client: Tec"'-
Sample ID: f_ \I H (, Z. 
Work Order#~: _.._\ S=--3'-"-S"'--'.°J+-----

Concentration Day of Test - No. of Mortalities Total Dead Total 
Eggs/ Undeveloped/ Total No. Total 

O:~ '<'I·-') Rep 8 9 10 11 12 13 14 Embryos Unhatched Alevins Exposed 
Alevins Embrvos 

r '°".+-ro \ 1 \) LJ J) D f) ;_) /) 0 
/ 

2 I 0 I I / 
3 0 \ i I / 
4 0 v I ;;( ,., ... ·''/ 

I .,,.n 1 0 I .j/ I / 

2 0 i.J I I / 
/ 

3 ! u i 0 I / 
4 n u l / \l) 0 '\i/ \,i' 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 

Tech Initials =""' \\'1\\J ,er- ·"" ~ i:i\\J\L- \Ali\}J K<. 

Comments: 

Reviewed by: ~/ 
---~~-------

Date reviewed: __ ~~~~~~'2-'-f-1--1-/~!r~-----

Nautilus Environmental 
Version 1.0 Issued June 26, 2006 



Embryo-Alevin Freshwater Toxicity Test 
Daily Mortality 

Start Date & Time: Af""1 I ·21 L-oiS @ ! 545 t-i 
Stop Date: --'=l-l~A'/~Juqc!.../:..15'..-. -'"@"--__,_! ~) 3L. 'D.:::_h_,___ 

Test Species: _0:::::.:,:nc::.:o::.:rh.:.J.y.::.n:::ch.::.u:.::sc:.m:.:,Yc:.k:::is:::s _____ _ 

Client: "'(€ d;( 
Sample ID: £V_jv'\~·L,--

Work Order#_: -~ts~">~>~'l+----

Treatments Day of Test - No. of Mortalities Total Dead Total 

c:Y Eggs/ Undeveloped/ Total No. Total 

( ·1 .. "l~) Rep 15 16 17 18 19 20 21 Embryos Unhatched Alevins Exposed 
Alevins Embrvos 

Cot.t-fo\ 1 \ 0 0 n 0 'c) ;() I / 

2 0 i 0 I / 

3 0 D 0 / 

4 0 I I / 
100 1 ,o 0 0 

2 I, D D I / 

3 11 I I I 0 nc I / 

4 .II ii 1~1 0 0 'I/ ~ / 
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 BSD \Ml\fv ft- tr- - "-.RiJ "."'-\.... 'IL 
~ 

Reviewed by: 
~----------

Date reviewed: --~"-·---"--"7-'f---'_,_/"-p _____ _ 

Version 1.0 Issued June 26, 2006 
Nautilus Environmental 



Embryo-Alevin Freshwater Toxicity Test 
Daily Mortality 

Start Date & Time: J\0-i) 2)\ -z_.:i13 (!? I ';'-+.S".h 
Stop Date: Nl\'i ~q115@ I 3fi h 

Test Species: Oncorhynchus mykiss 

Concentration Day of Test - No. of Mortalities Total Dead Total 
Eggs/ Undeveloped/ Total No. Total 

@,) 

Cfcr viv) Rep 22 23 24 25 26 27 28 Embryos Unhatched Alevins Exposed 
Alevins Emb~•os 

ro~-i-ro I 1 r!' D 0 !) 0 0 f-.r-' I 1 / 

2 r)-' 0 0 I 0 I 3 ,./ 

3 o~ I I D ) 0 :=. ... / 

4 ( (1 0 0 D 0 \ 3 ,./ 

r o..-.. 1 0 ''. ' D D 0 "" I / 
/ 

2 7, (' 0 z;> 0 0 3 // 

3 \ 0 I) 0 0 i / 
4 ( ii- u 0 C> '// ·I/ ' :, ,/ 
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 N\),\_V '-\\A\ "" - \l\,"1\1. ,,\A_ 'J\i'- ~l lt,'-, 

Date reviewed: ~ 2f /f{ 

Version 1.0 Issued June 26, 2006 
Nautilus Environmental 

/ 



Embryo-Alevin Freshwater Toxicity Test 
Daily Mortality 

Client: Te~ 
Sample ID: b \/_/J((;?... 

Work Order#_: __.l_.s'-'::,-"'-"S'--1+------

Concentration Day of Test - No. of Mortalities 

(:(. -4\") Rep 29 30 31 32 33 34 

(_¢,\f ('<> \ 1 0 f?j," 

2 .'> ___.,, 
3 ~ 

c--

4 ..,.,,,.-
I '"O 1 

2 ~ 

3 D ./,_ 

4 I 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 

Tech Initials \.\IAA / l\11\ \...-

Comments: 

Reviewed by: ~,/' 
----------~ 

Version 1.0 Issued June 26, 2006 

Start Date & Time: ---'·~c;ip"-r_,_·1 -'-\ _·..:..251_,_,__-z._o.:..,1 $"--..;;@;....· _i S:_..:=15:::.· _l')'
Stop Date: -'-~-"-"~o1--'.:::29J:..;.,..._,c?.O=-t,_$.,_.=:Q:-L1J""J""o,,,_,_.Yi_ 

Test Species: _O=:.nc:..:o:.;.;Ji"'y:.;.;n.o..ch-"J.:..:s..c.m"'y'-kc..:is;.;s _____ _ 

Total Abnormal 
Total Total Total Dead Normal 

35 Eggs/Alevins Alevins Alevins 
Exposed 

.,,y \ 

-- "\'?iii '2; I 'l"'~-:Jk· ~v.~· 
0 () tz-<j- v ?-"'-
0 Q '2.. '1 / 3\ 
Q 0 ,,/ -zA '"2.v - 0 0 / 

. 2';;'.! '.')·O 

I ( /""'(.\ ~· -- ·i..,~ ~ ~-IL~':?, 
,.., 0/ ,..,_, .. , . .._ ''2.,Q 

Q •/ I ~w ~ 

\,l\V-' \J\\,-,_\._ '-\ \f\.L '-'\ l<\v 

Date reviewed: __ ~--~ __ 21__,_,(-'-H-'-------

Nautilus Environmental 



,.-.,\ .., _ ( ( 

Client: "'-e,v...... 

Alevin Test Data Sheet 
Deformities 

Sample ID: ~E'-'V'="M°'C~2:_ ____________ _ 

Work Order No.: \ $ '?J S °\ 

Treatment and 
Fish Length Normal Abnormal Comments 

Replicate 'mm\ 
1 !':,<.) v - l\J>\k::,C~('. 
2 ·z.o .. ~ / 

(o!Y('f-Oi 3 .., i.o / 

·f'\ 
4 IG-~ / 
5 20...,o 7 
6 ~-:A_n _/ 

7 1Ci- ../ 
8 ..., i.- / 
9 2-\. r ./ 
10 Z<o.- ./ 
11 zo~ ./ 
12 ....., i .o ,/ 

13 2'1<o 7 
14 '2C:-o / 
15 ·z.o<o J 
16 f "6.o J 
17 W,<. ,/ 
18 z.(.o / 
19 i ( d) / 
20 I~ .o / 
21 )( ·o / 
22 '"2.,.0~,....-.., ../ 
23 ·7.1:1_,~J / 
24 z,o . ...- ./ 
25 1-c;,, ./ 
26 -, ;.-. 0 7 
27 ill~ I 

28 ' . . ..-;1: "' 29 - , . . ' . 
-. 

30 

31 

32 

33 

34 

35 

"ct,,..,g 

. 
• . ' 

Start Date: _ _:.A'-'p"-r"-il .=2::c9,'-'2"0'-'1"-5 __ 

Termination Date: _-'M'"'-a"'y'-2"-9'-',~2..:.0..:.15'--

~4' -fo.:tl . .,.,f,. -.\ -tM:1 
I ' . 

>f\.\L 
' . I ·' '<"(._. 

Tota! Weight (pooled): 'Z. c·10 5 
Number of survivors: ·t..-1 (,_,7_;"':1l;J-""-''"'"""""''l.Y.:.WA._.:.\..:.)-1------------
Number of deformed/have difficulty swimming: \ 

Initials: '-\\J\V 

Reviewed by: Date Reviewed: 

Issued: July 17, 2006; Ver. 1.0 Nautilus Environmental 



Client: 

Sample ID: EV MC2 

Alevin Test Data Sheet 
Deformities 

Work Order No.: _...J\_,S.,_2-cS"'--j1-_________ _ 

Treatment and 
Fish Length Normal Abnormal Comments 

Replicate 
1mm\ 

1 f'f·O / 
2 Io.) / 

' (q,5 / Co.l\kl'<>I 3 

6 
4 I 9.0 .J 
5 l').o .J 
6 "Ui·Q .J 
7 iC, .< 7 
8 ?-0-? / 
9 [?<J / 

10 ].O., ./ 
11 -J'-.-0 ./ 
12 'V!J,. .J 
13 £.,o,,..o ./ 
14 (Cj.o I 
15 f f,.o ./ 
16 (q "' / 
17 l'i''J ./ 
18 'l,.o .0 / 
19 jCj f) v 
20 \(5 / 

21 \00 .I 
22 l\l /, / 
23 [C, ,0 ,/ 
24 IS·S J 
25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

Total Weight (pooled): 

Number of survivors: 

Number of deformed/have difficulty swimming: 0 
Initials: "-\ "\ V 

Reviewed by; 

Issued: July 17, 2006; Ver. 1.0 

Start Date: _ _o.A_,p"r"-il~2~9,~2"0"1-"5-

Termination Date: __ M=ay~29~,_2_0_15 __ 

Date Reviewed: 

Nautilus Environmental 



Client: 

Sample !D: EV MC2 

Alevin Test Data Sheet 
Deformities 

Work Order No.: _.J\_S_,::,=S=''.1-1------------

Treatment and 
Fish Normal 

Replicate 
Length 

1mm\ 

1 zo,c 7 
2 1ci-s 7 

(~\ 3 l<l.o / 
4 1b,_o / 

C-- 5 "V).O / 

6 (l \, c / 
7 ra .0 / 
8 fl ;;_o 7 
9 I '11. <. / 
10 "'~o / 
11 -is / 
12 "->.:< / 

13 \ '1.0 / 
14 iC..f_) / 

15 ~ / 
16 ".c _/ 

17 fi .o / 

18 : ( 
.~ ./. 

19 Cl.< 7 
20 l2J: IQ / 

~ 

21 'UJ.o / 

22 ·2.0.0 / 

23 ')./). -~ ../ 
24 'VQO / 
25 q ,--, ../ 
26 tl-0 / 
27 14.,o .._/ 

28 

29 

30 

31 

32 

33 

34 

35 

Total Weight (pooled): '2--S1 ~ 
Number of survivors: ~ 1 (. 'l...'1 
Number of deformed/have difficulty swimming: 0 
Initials: '\\J\..V· 

Reviewed by: 

Issued: July 17, 2006; Ver. 1.0 

Abnormal Comments 

Start Date: -~Aip'-'ril'-'2'-'9L, ~20~1~5 __ 

Termination Date: _~M~a~y~2~9~, 2~0~1~5 __ 

Date Reviewed: 

Nautilus Environmental 



Client: 

Sample ID: EV MC2 

Alevin Test Data Sheet 
Deformities 

work order No.: _.LlS~'S""S"-~--1-----------

Treatment and 
Fish Length Normal Abnormal Comments 

Replicate 
1mm\ 

1 W-o / 
2 2-0-o / 

(ol\trc\ 
3 2(•0 / 
4 jY-:_S / 

D 5 -Z,0·0 / 
6 . .., !, c / 
7 7,,.9·"' / 
8 c-, .o,e / 
9 z_.o / 

10 ....,....,,.:0 7 
11 11 . ..;;: / 
12 .... 0.0 / 
13 q.-o / 
14 r C)~.- / 
15 ....,·,, < ./ 
16 -ih s /. 
17 

., 
' ..- / 

18 Ii 0 7, 
19 , ' .< / 
20 {< -s / 
21 2- .s 7 
22 2-(-0 7 
23 "Z.Po / 
24 'l~1e. h / 
25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

Total Weight (pooled): z.. -::, v5 
Number of survivors: ~ 
Number of deformed/have difficulty swimming: 

!nitlals: ~ V\/I_,/ 

Reviewed by: 

Issued: July 17, 2006; Ver, 1.0 

Start Date: _ _::A::ip,,_r,,_il .::2"'9,c:2:o0c:1.::5 __ 

Termination Date: _ _;M::.:•::.Y!...=:29:.z•-=2::::0_,_15::__ 

Date Reviewed: 

Nautilus Environmental 



Client 

Sample ID: EV_MC2 

Alevin Test Data Sheet 
Deformities 

c. <_ e:.o 
Work Order No.: --'--">~,.,,=./-+-----------

Treatment and 
Fish Length Normal Abnormal Comments 

Replicate 
lmml 

1 2.-(.o / 
2 11. 'S / 

{OD 
3 z..o,...._ / 
4 -J {).' / 

x 5 z,1.0 / 
6 2..0.o / 
7 'ij).t" / 
8 l7 .n / 
9 ' _, / 
10 Z.:1.~ / 
11 2--\. n / 
12 'Z. 1.,,., / 
13 (1,o / 
14 I ~r.o / 
15 7 .. 1'1 • .(", / 
16 "~'-i·O / 
17 ?L< /. 
18 ;,<.0.0 / 
19 ·w.o / 
20 7 ,/)~,.-""') /; 
21 i"ci-.s /. 
22 ('-1.n /. 
23 71,0 / 
24 w. 'C / 
25 ZQo / 
26 ( C; -;"') / 
27 ?.~-~") / 
28 l <\. <::' / 
29 

30 

31 

32 

33 

34 

35 

Total Weight (pooled): 

Number of survivors: 

Number of deformed/have difficulty swimming: 0 
Initials: '\\t\ V 

Reviewed by; 

Issued: July 17, 2006; Ver. 1.0 

Start Date: __ A~p_ri_I 2_9~, _20_1_5 __ 

Termination Date: _--"M"'a"-y-=2°"9", 2"0~1-"5 __ 

Date Reviewed: 

Nautilus Environmental 



Alevin Test Data Sheet 
Deformities 

Client: __ \...L>e.J=::c,:.:K.:::__ _________ _ 

Sample ID: ~E:.:Ve:::Mo:C"'2'--------------

Work Order No.: _,_\ S~. '-'">'-'.S"-. _°!,!_ _________ _ 

Treatment and 
Fish Length Normal Abnormal Comments 

Replicate 'mm\ 
1 o.1/J ./ 
2 'L.( ''° ./ 

(OD 3 "KJ .o ./ 

? 4 '2.D-o / 
5 00 / 
6 ....... (i) 7 
7 A 0.<; ./ 

8 '],-0-Q r- v lt0\k 'i'"-C. uUwt "-
9 ~J10 / 

10 Lf.O ./ 
11 1.1-S / 

12 '2.2. ·;0 / 
13 o A,/) ./ 

14 .., ·"· \ / 
15 "2.1.v ,,/ 

16 ...,~ • .< / 

17 z.,r. '° / 

18 1.-0 ,s / 
19 -, - _o ./ 
20 7.,.l." / 
21 '2..l·O / 

22 Z-1 ~o ./ 
23 -, -" -Q / 
24 '.2VJ ./ 
25 '2-0.o / 
26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

Total Weight (pooled): 2. ep<6...:::> 
Number of survivors: ~ S 
Number of deformed/have difficulty swimming: 

Initials: 

Revlewed by: 

Issued: July 17, 2006; Ver. 1.0 

Start Date: _ _;A_,pe;rc;:il:.:2::9:.c,-=2c::0-'-15::__ 

Termination Date: __ :.oMc::a,_y_,2"'9,_, =20"1"5'--

Date Reviewed: 

Nautilus Environmental 



Client: 

Sample ID: EV_MC2 

Alevin Test Data Sheet 
Deformities 

Work Order No.: -~l~S~>~;S~~-1------------

Treatment and 
Fish Length Normal Abnormal Comments Replicate 

(mm) 

1 1,c;. <;. / 
2 2(.0 / 

too 3 -z,o.o ./ 
4 "Zs.o / c_ 
5 '2,0Q / 
6 '?J __ / 
7 '"2.\·C:. / 
8 21.o / 
9 7'0<0 / 
10 ·VJ-'- / 
11 ,, I.~ / 
12 ..., ,(. ,.,-, ./ 
13 '2.-1.o / 
14 ..., 2·0 ./ 
15 7.1.n ./ 
16 'UJ . .:.. ./ 
17 --v:;.~ J 
18 \v.~U:<: / 
19 l..V. '- / 
20 '2-i '-<:;. / 
21 -i,(.o / 
22 "2.-1...:> ./ 

23 ?,,O.r. / 
24 '20.0 / 
25 '21-o / 
26 ·w«"' / 
27 -z..I •O ./ 
28 

29 

30 

31 

32 

33 

34 

35 

Total Weight (pooled): 

Number of survivors: (2.1 
Number of deformed/have difficulty swimming: 0 
!nltials: '\ \l\,.V 

Reviewed by: 

Issued: July 17, 2006; Ver. 1.0 

Start Date: __ A~p_r_il _2~9,~2_0_1_5 __ 

Termination Date: __ M_a~y~2_9~,_2_0_15 __ 

Date Reviewed: 

Nautilus Environmental 



Client 

Sample ID: EV MC2 

Alevin Test Data Sheet 
Deformities 

Start Date: _ _oA_,p'-'r-"il-=2"-9'-', 2"0'-'1-=5 __ 

Termination Date: __ M=ay~29~,~2"0~1~5 __ 

Work Order No.• _\,_SL-"').-":$"-~--l-------------

Treatment and 
Fish Length Normal Abnormal Comments 

Replicate tm.;,' 
1 10.0 / 
2 (C, ,( / 

(00 3 '-~ "° / 

D 
4 ..-i_\-o / 
5 L-0,S. / 
6 i-t /J / 

7 1.-0 -0 /, 
8 il't ,a /, 

9 'LtS / 

10 ?,<> ,_$' 7 
11 UJS ./ 
12 ,-, -'"' /J. / 
13 [ q ,;; ./ 

14 1i·5 / 
15 l'i~o / 

16 ..., "'-0 
,/ 

17 1$-o - J \£.ol I'.: cr.c ~ 1 A-·.,nvfo,"1 cran io--L. "'" \ 
'2,0,o / ' 18 

19 f'<'i .o / 
20 2-(.o / 
21 U· c:.. ./ 
22 ?J1.o 7 
23 -~o.o 7 
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. '-\11\V 

Reviewed by: Date Reviewed: 

Issued: July 17, 2006; Ver. 1.0 Nautilus Environmental 



Client: Tecf. Co•,l (610) 
~l 

W.O.#: fy! ISSS"\ 

\)ii-·'\') 

o-1 J 
: "'··\ ~ 
•'Ii·-\<.\\ 
c:t-l <1) 
,\<;,-21) 

Cts-21) 
(Z;Z.--"U) 
CL<--"L'D) 
~~-):,) 

(v,-30) 

Sample ID 

BL lct:c.i 
BLfV\(.l. 
Q./ •• \\t~ 

(;~...w:J. 

f;V-HC:l-

EvJl\C;), 

eJ-\\(1. 

f~..MCJ. 

8f_"c.'1 
;lr_f,\(:.'!. 

Reviewed by: 

Sample Date 

Ill!• i 'l 1\5 
J, 

\.h. f,/1'5 

\,\<1..'b{1'? 

M.,., tti/\ $ 

MM\?.,/\S 

t-11>,~;J.D/ l ":> 
1'-VN;JD/IS 

iW>"' 1>-f rs-
i'Ak'1:r-tl1S 

. · 

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 HCL/H2S04 HCL/H2S04 Total Alkalinity Volume EDTA Hardness 
(ml) used to pH 4.5 used to pH 4.2 (mgllCaCO,) (ml) Used (ml) (mgll CaC03) Technician 

so ia. \ tQ .. 3 \'\01 50 f'.t ·I :3~'2.. ~ 
SO , ·~ ()• b-Ci \)\\ '50 t't8 1'1& [CL 
Sc£~ q,') C\.~ 188 0 \D .a,,, ~-i-\ -:::iu.o Ks 
SOJ}ll-7 '5.'\ (.;. \ \ \L\ '50.Rr"'> -:f.C\ 15~ 1<5 
so C\'. ID C\.~ 100 so \h.. I '4'.'.Jd.. l<'.s 
So ~ G,11 C, lo l \;11..\ i;o <t~ \8G )(<.. 

so C\.\ G\,Q. 11CO ';)a ii.\.~ :28f> \(<:.. 

so S.6 Co \\;}. SC> 8.~ \GO ;(,<:... 

S\l 8·0 8-~ l'Sl\- so \? . ..:~ .'.l'tb '{.l 

50 1\-. "I $,0""1 "l l\: 50 ::i .)... . \~L\ .t, 

. 

Notes: (l) (');\uler\ \o \00.0mk._~h_Q.-b_W?M' 

~ Date Reviewed: ~.~{IS' 

Nautilus Environmental 



D-""il 
;)-\ 
~-\ '-\ 
\ >-"\ 
'21k-W 
~2.q 
""--

$ 

Client: "i'?d,z. 

W.0.#: lJ'£>,:1ecC>" ( $ 35~ 

Sample 
Volume 

Sample ID Sample Date (ml) 

~c.\,,.\o\ !Mr "tl I l :S: So 
, 

Mewl;, \\'S so 
~l))h~ <: '° 

I u "...i ao,1;~ '50 ,, 
M 11.. I ;,,r't I \ '), ~o 

.; 

Notes: 

Reviewed by: ~/ 

Version 1.0 Issued June 26, 2006 

Hardness and Alkalinity Datasheet 

Alkalinity Hardness 

Volume of 
(ml) 0.02N (ml) of 0.02N Sample 0.01M Total 
HCUH2S04 HCl/H2S04 Total Alkalinity Volume EDTA Hardness 
used to pH 4.5 used to pH 4.2 (mg/lCaC03) (ml) Used (ml) (mg/l CaC03) Technician 

0, 'i o.s (o, So <D,.S [,D VJ.tvl-' 
o,-f ~/~ (:> ~ D·-f' ~ &c.., 
0..--f O·~ re, s.._;:> D.'f t) \.{}lvL/ 

OS C,<:> ~ i:\Q c,<O \'a \(<; 

c,5 o,6 e c;;o o. ".) \0 K<:.. 

Date Reviewed: ~-- 7-'?{ (!" 

Nautilus Environmental 



I 
I 

Client: 
Sample ID: 
Work Order #: 

,,,., v.J 
Co~;:f:L 

Concentration 

Initials 

Concentration 

Initials 

~\"l-

7-((chronic Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

StartDate&Time: ~z.,.9 /r 5" Q JS<i5 ~ 
StopDate&Time: MMaG/i5/ (..5 1 lfooh 

Test Species: Oncorhynchus mykiss 

DO meter: ])Or//J pH meter: i!.f{ I/ s Conductivity meter. __ C_--_1
4
/_,c:.J' __ _ 

I ' T / 
Control iooc.J / Analysts: 

Hardness* ill 1'16 / 

Alkalini+u* i..:. 11-'1 / 

• mg/L as ca.C03 

Reviewed by: ~, 
Date reviewed: 2Ui'? Z-11 i< 

Sample Description: ~i'.1r\\'di\l 

Comments: 

Version 1.0 Issued June 26, 2006 Nautilus Environmental 



I 
I 

Client: 
Sample ID: 
Work Order#: 

(_'ic "/v) 
Concentration 

C'.e0-11"0\ 

Concentration 
/~D 

Initials 

Concentration 

Initials 

Concentration 

Initials 

DO meter: 

Hardness* 
Alkalinity* 

* mg/L as CaC03 

Sample Description: 

Comments: 

Version 1.0 Issued June 26, 2006 

Embryo-Alevin Freshwater Toxicity Test 
Water Quality Measurements 

SSD 

Start Date & Time: ~f'l<\\ '23, '20 \S Ci2, I 5 'j'S f1 
Stop Date & Time: MM Q<l /IS tf::> I <f oO -h 

Test Species: Ont<>ch'jocb.b ;'1\~Kis-, 

3/1-- pH meter: ___ 3--t/-'--~--- Conductivity meter: __ 3_+/--"z_=---

Control \COi, 
e aso 

Q, l':il / 

, 

~ 

/ 

Analysts: 

Reviewed by: _41?.~?t:::~~tt-~
Date reviewed: _JtW~--2df~~l~L£~-

Nautilus Environmental 



Client: 
Sample ID: 
Work Order#: 

( "i; "j..i'\ 
Concentratioh 

C~ro\ 

"'"'\,, 

Concentration 

Initials 

Concentration 

Initials 

DO meter: 

Control 
I Hardness* 

"" I Alkalinitv* \'.), 

' mg/L as CaC03 

Embryo-Alevin Freshwater Toxicity Test 
Water Quality Measurements 

l<0-:>"I· 
~~ 
j(,Q 

Start Date & Time: -!\~rt I "2'? c:f v:i ls. Q If qst 
Stop Date & Time: l'-l"L <)'\/JS (~ l '±<00 \1\ 

Test Species: Oncorhynchus mykiss 

IP1f JO, 

-;r 1 

'3"' :s""' 
~ ,,., 

pH meter: __ Z_,{_· >~--- Conductivity meter: __ '2~(~>~---

------/, .. •" 

./ 

Analysts: '/'iL 1S'SD /~ .• JD 

Reviewed by: WV 
Date reviewed: C)1J1i? ?ii) I i.I 

Sample Description: \\ 3\Jt bnlwa wifu ~ yl'.lA-lco\o.~ 

Comments: 

Version 1.0 Issued June 26, 2006 Nautilus Environmental 



I 
I 

Client: 

Embryo-Alevin Freshwater Toxicity Test 
Water Quality Measurements 

Sample ID: CM MC..:z . ..-
Start Date & Time: -fl-(2'.I \ ).'J '2<:>~ ~ I S:<tS:<li 
Stop Date & Time: I-IA'/ ';)G\/I S @ 1 f00 \;) 

Test Species: Oncorhynchus mykiss Work Order #: 

( 
0{o \i 1-i) 

Concentration 
C&>1-t'fb \ 

Concentration 

Initials 

Concentration 

Initials 

DO meter: 

Hardness* 
Alkalinitv• 

• mg/L as CaC03 

Sample Description: 

Comments: 

Version 1.0 Issued June 26, 2006 

Control 

\~ 
8 

pH meter: ---=·z.CL(_°3>L_ __ 

I co''f- . 

"150 __..... 
1<.JB .,--

Conductivity meter: __ <--'-'S~---

Analysts: 'NL AWD 

Reviewed by: -~fM',;; __ ..,,...,~
Date reviewed: ,~ -z.f /lc.( 

Nautilus Environmental 



Client: 
Sample ID: 
Work Order#: 

I 

I 

Clo '"l~) 
Concentration 

Cfaiiv\'.r,, 

Concentration 

Initials 

Concentration 

Initials 

DO meter: 

Hardness* 
Alkalinitv• 

•mg/las CaC03 

Sample Description: 

Comments: 

Version 1,0 Issued June 26, 2006 

ls 35i'(i 

Control 
ti'\ 
\j 

Embryo-Alevin Freshwater Toxicity Test 
Water Quality Measurements 

Start Date & Time: -'iJ!'-'---1..1~;7,..-"7-'==-=~-r:r'--'7---r 
Stop Date & Time: __:...i:::c~_=-.:+-.::±OJ...2.-=-L-'-"':...: 

Test Species: -=:.:.======-=-------

pH meter: __ ?.-'-(...;~'----- Conductivity meter: ___ 2..:.(.::3 ___ _ 

I ,..,,/{. 
\C\O ~ 

\\;J. < 

_,.--- Analysts: YYL 

Reviewed by:_...;~"--'----'--
Date reviewed: ~ -.uJ I ~ 

Nautilus Envlronmental 



Embryo-Alevin~oxicity Test 
Daily Mortality 

~1·~ ·~ Client: cu--

Sample ID: Cro {)0t..'l. 
work Order#_: --~1-;,~·";;J~S"":P~~--

Start Date & Time: -~~"'I"-""-"" . .,,..,._q,,_/.:...1.:.')_."'Q"'"-. _l~';_'f_:S"--h 
Stop Date: ~q l tfL Q._ \ 'foO !:1 

Test Species: ___ _,O:;......,,•c::~,,..; 1-~=-=-----

Treatments Day of Test - No. of Mortalities Total Deaa 1otal 
Eggs/ Undeveloped/ Total No. Total 

0 /b(;/j) Rep 1 2 3 4 5 6 7 Embryos Unhatched Alevins Exposed 
Alevins Emb"•os , 

l.0111'°""" - 1 0 0 D [, ) c • (I I / ' 2 , 
f~ 0 0 / 

3 c 0 c / 

4 0 0 0 / 

{DO 1 ,; ; I O· l / 
2 I Q I :J / 

3 , I 'J ~I 0 0 i / 
4 I I 

() 0 I :J / ,, -
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 (A S'Sr • th si;p C""~<r s""° = ' -
Comments: 

"~ Reviewed by: ____ u_-i ______ _ Date reviewed: __ ~ ____ 'Z-f__,,_._/"'M~-----

Nautilus Environmental 
Version 1.0 Issued June 26, 2006 



Embryo-Alevin Freshwater Toxicity Test 
Daily Mortality 

Client: _1?~. ~C=l!.~-----~
Sample ID: __,!.'..,,Jv\"-'-------"M"-L-""~ "''l."---~--
Work Order#_: --"-! 5..,_,_'S~S~!Q~ ____ u. __ 

Start Date & Time: ~J) "2-" '2-0 \:S@ l$'fS h_ 
., "' St~p Date: _Ji--'-l-,,_A'l,_· 'd._,,,__,C\_,_

1
/_,_J ")_,-· _@.!OOJ~-'Llf:i;:;O,,,_· o=-· _h._:___ 

' Test Species: Oncorhynchus mykiss 
-"-"-'-'CCCL-".C.-'-'-'~'-"":_:_------

Concentration Day of Test - No. of Mortalities Total Dead lotal 
Eggs/ Undeveloped/ Total No. Total 

(ta vlv) Rep 8 9 10 11. 12 13 14 Embryos Unhatched Alevins Exposed 
Al .. vin" Emb-·os 

r t> ".f-r<> \ 1 0 (') {) D <[.) () 0 0 / 

2 () 0 / 

3 ! 1 I .. / ' 4 0 c /' 
.. 

10.n 1 0 a // 

2 n 0 .. / 

3 , I I V> 0 / 
/ 

4 v u ' 
\I' \ ' 'J.. ./' 

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 .,_q_.., \;\>hl.. A - "\40 \),;,~· "'\f'JJ l[C.. 

Comments: 

Date reviewed: __ d'li_-_vr<Y_"_2___,1c.J/c.;.!r _____ _ 

Nautilus Environmental 
Version 1.0 Issued June 26, 2006 



Embryo-Alevin Freshwater Toxicity Test 
Daily Mortality 

Client: 'i'.(1 d;( 
-~--------Sam p I e ID: (~' M_-~i"\~(,_2.--_____ _ 

Work Order#: i.S 3S>b 

Treatments Day of Test - No. of Mortalities 

( °/.o \/Iv) Rep 1~ 16 17 18 19 20 

Co1-"rol 1 11 ii () <U 0 0 

2 I 0 

3 0 I ' 4 ! 0 

100 1 l I I I 
2 o/ 0 l l \ 
3 0 

\ 0 \, 
4 " Q [) YJJ \ 
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 SSD \/W\1, ""' ,,., . '\M.IV 

Version 1.0 lssued June 26, 2006 

start Date & Time: Aeril "251 V>tS: @ l~'\S ~ 
Stop Date: --'-'HIDA<.j"-"''d.9'-'-'-'/\~".),_,@,,,__--'(-"'-f:_0-'-o-'h'-'--_ 

Test Species: _O::cn.:.:;c:..::o-'rh'-'-y-'nc"'h:_:uc:.s-"m_,_y-'k-'is-'-s------

I otal Dead Total 
Eggs/ Undeveloped/ Total No. Total 

21 Embryos Unhatched Alevins Exposed 
Alevins Emb-·os 

0 () / 

I / 

I // 

0 / 

\ Lj / 
, 

0 3 / 

Y" s // 

0 ;i / 

,,A_,,_, ¥...<:... 

Date reviewed: ~f'\tV ?1 /iJ 
Nautilus Environmental 



Client: '\R.ck 
Sample ID: CN_ MG?.... 

Embryo-Alevin Freshwater Toxicity Test 
Daily Mortality 

Start Date & Time: fyt-1) 25) 7,D\_! @ l S:<f.S h 
Stop Date: MO..'{ y 'r Llt <; ~ l 'f<'lc::i h 

Test Species: _:O::::n.:.:c'.:'.o:'..'.rh:;.Y:'..'.nc~h::::u::::s.:.:my_Y.:.:k::::is:::.s _____ _ Work Order#_: _"""\S"-"3'-"S'-''D"-----

Concentration Day of Test - No. of Mortalities Total Dead Total 

w Eggs/ Undeveloped/ Total No. Total 

C{« ·vi") Rep 22 24 25 26 27 28 Embryos Unhatched Alevins Exposed 
.v Alevins Emb~•os 

G:,~A-ro\ 1 j 0) D I J I P\ & /:.\" / 

2 I <!J I \ 0 L\ _,/ 

3 Oc: 0 !/,.. I J :'.> / 

4 -.\• ,1,1 0 { .J b \ / 
/ 

fo~ 1 •« n ( }r \ lD /' 

2 _,<>. 0 D u 3 ./ 

3 0 ,, I I u \ / 
4 I "" -t., ::> ,'! l . I ' I s / 
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 JJJ\L, \N<W lh t). '.\.\l\.V \l~'lll; "\N), ":v\lv' 

Date reviewed: dvtJI_g. 7-f j U-

Version 1.0 Issued June 26, 2006 
Nautilus Environmental 



Ernbryo-Alevin Freshwater Toxicity Test 
Daily Mortality 

Client: -·~J~«·~Jf..__~------ Start Date & Time: ___,-~'4P"'-'~-"-·1 \L.c-·251_,,1r-z._o-'1~5'--:;e,,· _i:-S-"':L=:..)_~-.-
Stop Date: -~-'-"'11--.::.023\4.,--'7P""'-'i""'$"--~-"':J'--'-l _.<f""o""'O-~~ Sample ID: CN-MC 2--

Work Order#: i S 3 S tJ Test Species: _O'-n--'c:..coc.c.r'h-"y_n_ch"'-tf:'-'-s-'-m--'y_k_is_s _____ _ 

Concentration Day of Test - No. of Mortalities 
Total Dead Total Abnormal 

Total Total 
Normal 

C'{o ...!\") Rep 29 30 31 32 33 34 35 Eggs/Alevins Alevins Alevins 
Exposed 

(pi\ff'<> \ 1 u '" . 0 ,., 'L'l., ·70 

2 u ,,,..., ..,.·-· 0 0 L.5 >o 
3 0 0 - D n ,_,:." ~ 

4 t 0 -- I r> 'l-71 ''.?.I 

I l'r-> 1 ( J () J 0 0 -z;:;.> -..., \ 
2 I ~ 1 0 -i-\ >o 
3 D / 0 0 -z..-t 3\ 
4 u _.,,..- b 0 \<'\ ?,,o 
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 ,\,/\Y 
"\ "'" - 'l vvt_., "\ \.>J-.- '-''.'>\L- V,,'Nv 

Comments: 

Date reviewed: j(...fAv2- ?1 j N 
-------'------~ 

Version 1.0 Issued June 26, 2006 
Nautilus Environmental 



Client 

Sample ID: CM MC2 

Alevin Test Data Sheet 
Deformities 

Work Order No: ---+-I S=3'-S""-"6""----------

Treatment and 
Fish Length Normal Abnormal Comments 

Replicate 
1mm1 / 

1 {" .o / 
2 "' ·ID / 

Co"fro\ 3 rd 
~flO ./ 

K 4 It . <... / 
5 ' •O / 
6 '"1.Q /, 
7 1'1.0 / 

8 -'i,0, "('.' / 
9 -;:;r;_ <::. / 

10 R,o / 
11 ')...O.,~ .,/ 

12 10 ·O / 
13 ·r;, ' / 
14 il .o ./ 
15 r· .c / 
16 IG .- ./ 

/ 

17 16.,0 / 

18 12-S --., J . I\ 0 -.:::;::;;: . d 
19 ( tv.o ~ 

• A "' --ra." 17 
20 ~-0 
21 1C1".$ 

22 1£\.a 
23 ~s 
24 ,--c;. c... 
25 i(.);;c 
26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

""-\ '-'l 
Total Weight (pooled): -~ 
Number of survivors: VS. 

../ 

./ ..,,, 
J 

/ 
/ 

'2..A 'l •) 
(_ "2-7 ""'fM"'J 

z.., Number of deformed/have difficulty swimming: 

lniUals: '-\ V..V 

Reviewed by: 

Issued: July 17, 2006; Ver. 1.0 

7 

Start Date: _ _.:.A:J:p:::ri::_I 2:::9"-, .=2,,_01,_,S,___ 

Termlnatlon Date: _ __;;M::;a,,_y.=2:::9,_,, 2:.:0c.:1,,_S __ 

q~lk.~4< .zDleMS. . ll4 le.. 
' .•• I{,,- <:::"1.C 2d.;.~ ~qle 

I 

Date Reviewed: -~2-1/tf 

Nautilus Environmental 



Client: 

Sample ID: CM MC2 

Work Order No.: [ '.? '::, S 'D 

Treatment and 
Fish 

Replicate Length 
1mm' 

1 "1Q.V 
2 \"LO 

(.o1'ff0\ 3 ·'2,0.o 

f> 
4 -:ll .o 
5 '1-o-o 
6 <'?l. 0 
7 ··w.-0 
8 ~ I <S. 
9 ~· .0 

10 ,...,~.-o 

11 ·2-0.s 
12 i~.c 
13 ") J .o 
14 "'7l? 
15 ~'~'° 
16 7-D·O 
17 ·2..o.o 
18 -:z,,[ ,o 
19 ..., ' .D 
20 ·w.s 
21 ...,h,s 
22 "} o.o 
23 '°'-' 24 \i;,~ 
25 .., o • .O 
26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

Normal 
.. 

/ 
I 
/. 
/ 
/ 

7 
/ 
/ 
/ 
/ 
I 
/ 
/ 
/ 
/. 
/ 
/ 
/ 
/ 
/ 
./ 
./ 

../ 
/ 

./ 

Alevin Test Data Sheet 
Deformities 

Abnormal Comments 

Start Date: _ _:A_,p:.:r.:.:il.=2o:;9c;, 2:.:0:c1..:o5 __ 

Termination Date: __ M=ay'-"-29~,"2"0~1~5 __ 

Total Weight (pooled): '2( ' \ c 
_:::.o._i..L.;,.>,---~~~~~~~~~~~~~~ 

Number of survivors: "2...-S ( '2.. $ AOl'Yo./\._~ \ °) 
Number of deformed/have difficulty swimming: 0 
Initials: \.\ vl;L 

Reviewed by: Date Reviewed: 

Issued: July 17, 2006; Ver. 1.0 Nautilus Environmental 



Client: 

Sample ID: CM MC2 

Alevin Test Data Sheet 
Deformities 

Wock Ocdec No.: _ _,_J _'),_,),,_$.,.~-"'-----------

Treatment and 
Fish Length Normal Abnormal Comments Replicate 

mm\ 

1 ,' '-1 • <... / 

(o/\~co\ 
2 - 1.o / 
3 ·-uJ-o / 

c_ 4 -i..J.7·o / 
5 -u:J.o / 
6 "LLo / 
7 "'>-1-o / 
8 '2..(, ""--. / 
9 71. <... / 
10 ? l.o / 
11 2.J, < / 
12 ?A.< / 
13 Z,7.0 / 
14 ~O·< / 
15 "2. (. 'C / 
16 i Q,, <::;. / 

17 '2.9. s / 
18 .,.., Ot"'t> / 

19 2-\.0 / 
20 ?.( 0 / 
21 11. /") / 
22 1 '1· :s: / 
23 I(/). c:,, ,/ 
24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

Start Date: --'A"'p"'r"i1_:2:o:9c:, 2:::0:.:1.::5 __ 

Termination Date: __ M=ay'-=-29::J'C:2:::0c.1 =-5 __ 

Total Weight (pooled): 7_, l,.. 4.'.) 
Number of survivors: 1L. '77 ( '?;=~""---'.{\..!.::o:.:1""'9-.==\,_)_,_ __________ _ 
Number of deformed/have difficulty swimming: 0 
Initials: 

Reviewed by: Date Reviewed: 

Issued: July 17, 2006; Ver. 1.0 Nautilus Environmental 



Client 

Sample ID: CM MC2 

Alevin Test Data Sheet 
Deformities 

Work Order No.: _ _,_I S'""'-"3'-'S"'-"'-0 _________ _ 

Treatment and 
Fish Length Normal Abnormal Comments Replicate 

<mm) 

1 f ( .o / 
2 

. 
/, '2. .o 

(ol\fl'<:>i 3 I t i"< / 
4 2.- < t7 / 

t/ 5 I"< .o / 
6 iCi.~ ./ 
7 ., .6, <::; / 
8 '2-1 • .o / 
9 ? _,,...,, .// 
10 .-Z,l -o -, 
11 '1.r-> ./, 

12 -,_,,0 --· / 
13 7J.o ../ 
14 9.o / 
15 ·?t.o / 
16 '.2.00 / 
17 ?. ./) / 
18 '- . -.;;:_ / 
19 I "" / 
20 I" ,r> / 

21 (' .o / 
22 \C ,5 / 
23 LA>·'-- / 
24 u.;;;. / 
25 'Vi·D / 
26 i "'"- ./ 
27 7-0-0 / 
28 .., "·'IC ../ 
29 20.0 ./ 

30 

31 

32 

33 

34 

35 

Total Weight (pooled): 

Number of survivors: 

Number of deformed/have difficulty swimming: D 
Initials: '--\\1\A_,., 

Reviewed by: 

Issued: July 17, 2006; Ver. 1.0 

Start Date: _ __:A_,p::r::.il.=2::.9", 2"'0'-'1-"5 __ 

Termination Date: __ M=ay'-=-29",~2000-'15~-

Date Reviewed: 

Nautilus Environmental 



Client: 

Sample ID: 
"-.'\.o\L-

• ..1.Q Ls~sstee 

Alevin Test Data Sheet 
Deformities 

Work Order No.: _ _,_! s"""":>'"'S"'t:()-"'-----------

Treatment and 
Fish Length Normal Abnormal Comments 

Replicate 
Imm) , 

1 1:1...0 / 

(00 2 1.-0·3 / 
3 '1-2 's: ./ 

Pr- 4 I>-~ ./ 
5 "-':r / 
6 'J,(.O / 
7 i.1.::> ./ 
8 '7,,1,;J ./, 
9 7,.\.a ./ 

10 '?P-J~ / I 

11 'l,,( .D / 
12 "2.1) -5 / 
13 £,-0.o ./ 
14 7 7 -'° ./ 
15 'Ul _.o / 
16 U-<> / 
17 -vi.a / 
18 7.,L.:J ./ 
19 'Z-\. '.'.) ./ 
20 l,.-( ·D ,/ 

21 

22 

23 

24 

25 

26 

27 

26 

29 

30 

31 

32 

33 

34 

35 

Start Date: _ _:_A::iP:.cr::.il:::2=-9,c:2:.:0:.:1.::5 __ 

Termination Date: __ ;.:M:.:a,_y_,2:.:9,_, =2=-01-"5,___ 

Total Weight (pooled): '2....( \ '5 
Number of survivors: '"2.-0 (7._o-'---'"°=c.fvv..9..=-.c.=\.!.~-1-------------
Number of deformed/have difficulty swimming: 0 

Initials: 

Reviewed by: Date Reviewed: 

Issued: July 17, 2006; Ver. 1.0 Nautilus Environmental 



Client: 

Sample ID: CM MC2 

Alevin Test Data Sheet 
Deformities 

Work Order No.: _...Jl,_>.2.....3<..SL.'L'.QL-________ _ 

Treatment and 
Fish Length Normal Abnormal Comments Replicate 'mm\ 

1 '.:2-0-0 / 
100 2 I <Ji , _,., J 

<;.. .. ~ .. ~ 3 '2,0-10 / 
\.\-Al.- & 4 . ., (. 0 7 

5 -z..o.o 7 
6 -7 l·o / 

7 -z_o.o / 
8 '2. (, <:::, ./ 
9 2.-1,r. / 

10 'U<O / 
11 bO·' ./ 
12 I <'...\. -0 / 
13 'L\·O / 
14 ,.., '· < / 
15 '2..-i.o ./ 
16 '?..-0·0 / 
17 "J<Oc-0 ./ 
18 ,.., '·"" ./ 
19 -i-:1 0 / 
20 7-0.~ ./ 
21 w.·c ,/ 

22 ~ 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

Start Date: -~A~p~r~il ~2~9,~2~0~1~5 __ 

Termination Date: _ __:M"a,,,yL2:::92,..:2:::0.:.;15=---

Total Weight (pooled): '2.,J:) ,2_ 5 
Number of survivors: 0 \ \,_2._,\~...:ch..:..:;e>_l'M....c_o."-.:..:.\ ')./-----------
Number of deformed/have difficulty swimming: 0 
Initials: '\It\ V 

Reviewed by: Date Reviewed: 

Issued: July 17, 2006; Ver. 1.0 Nautilus Environmental 



Client: 

Sample !D: CM MC2 

Alevin Test Data Sheet 
Deformities 

Work Order No.: _ _,_I <7-S,_>~S,_D"'------------

Treatment and 
Fish Length Normal Abnormal Comments 

Replicate 
tmm) 

1 i<4.' / 
2 'ZP-'' j 

{00 3 "7,P-0 / 
4 1,.c>.-o / c_ 
5 I\,"'- /, 
6 -z..~.<;,, ./ 
7 19'·( / 
8 I <;A,. 'C / 
9 ~--~ /, 

10 "2..0·o ./ 

11 l\ 0 I 
12 I .o / 
13 ! ' ·!O / 
14 I qj.~ / 
15 I 'A ..(} / 
16 

.. 
\ .n / 

17 I o.o / 
18 l°i.9 / 
19 t 9.. <; / 
20 if6D / 
21 I 'fl ::.\., / 
22 ((p6 / 
23 '2(0 / 
24 1"1.0 / 
25 ~-'{}~ ~ /, 

26 ~ •v ""'--r-" <.. 

27 

28 

29 

30 

31 

32 

33 

34 

35 

Start Date: _ __:A_,p::_r::.il-=2-'-9''-'2"0"1-'-5 __ 

Termination Date: ----'M=ay'--=-29~,-"2"'0-'-15~-

Total Weight (pooled): 

""'-' 
Z:-3 ). < ~ "L:......'--:-''~---=:'.);)--.,...,,------
~ c t.'-\' rv::f'M._O.. \ ) Number of survivors: 

Number of deformed/have difficulty swimming: 0 
Initials: '-\"'l 

Reviewed by: Date Reviewed: JvrlR/2.Lf / P 

Issued: July 17, 2006; Ver. 1.0 Nautilus Environmental 



Client: 

Sample ID: CM MC2 

Alevin Test Data Sheet 
Deformities 

Work Order No.: _...l\~S"J>"'S~!i)J..· L-----------

Treatment and 
Fish Length Normal Abnormal Comments 

Replicate 
1mm' 

1 '2l·S / 
2 -z_:z_:C 7 

100 3 "2-0--S. / 

p 4 '2 (.. -c:. / 
5 '2.1, 0 / 
6 ?,DJ0 /, 
7 "b(.o / 
8 '22-.."" / 
9 .,_, (-0 / 

10 ,.., J .'C / 
11 "'20-0 / 
12 ·z.,\ . .s ./ 
13 ~I/'- / 
14 ·~ n,~ / 
15 'Z..\ iS / 
16 '2 :1-S 7 
17 '2.,..2,../0 / 
18 '2.-\S / 
19 '?..;l..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: '-\ V\V 

Reviewed by: 

Issued: July 17, 2006; Ver. 1.0 

Start Date: _ _:_A.:<p::.r::.il .::2::.J9•c;2::0c.:1=.5 __ 

Termination Date: --'M=ay'--=-29,_,,-'2'-"0-'-15=--

Date Reviewed: 

Nautilus Environmental 



(De-'{') 

( o-1) 
('?,+fl 
(15-t.1/ 
cn-1'i) 

( 21\'J") 

Client: \e.J:. ('oO'-\ (O\J\ O\ 

W.0.# l£'b'S8 

Sample ID Sample Date 

()ill\ _1\1\C.2 AA\'.1"\I \<; 
cJv\ • t-\<.~ f>l•..i.f. /•"-

Cfa\-l'ICd.. • .• l5 

rt-\- I'll?.. MAi'd()/l'? 

Cl\\. f\'l'..1. ~'lb! fis 

Reviewed by: 

Version 1.0 Issued June 26, 2006 

Hardness and Alkalinity Datasheet 

Alkalinity Hardness 

Volume of 
Sample (ml) 0.02N (ml) of0.02N Sample 0.01M Total 
Volume HCliH,so, HCL/H2S04 Total Alkalinity Volume EDTA Hardness 
(ml) used to pH 4.5 used to pH 4.2 (mg/lCaC03) (ml) Used (ml) (mg/l CaC03) Technician 

so 8 .o\ q. I 11\\: 'SO 11.t· q :z_ "!&' Ill 
:.o..e-"'-; -:r.s ·-=t.G\ \ i:;)L\ So,,c;:y~ l~.5 ~':itl \("-, 

"'1'1 G.1 K,ci. lt-0 so r'.!:i.o ~~ \l,$ 
f;O -:is -:+re t48 r:;o \8.S •JSb i<s 
Sil 5.g 6 •() \\1. 'S"O q.s, 1"10 \Cl 

Notes: 

~ Date Reviewed: JliA<t-2-1 / N 

Nautilus Environmental 



J:lL'vi) 
0-1 
~-\ '\ 
\S-11 

'2JZ;-W 
~2.q 
11"-

s 

Client: \'('ck_ 

w.o.#: 'J'ec·\,,& 's ~so 
"\ V..(.....--

Sample ID Sample Date 

~cir-\•\ lka {' 2.111 :s: 
, 

M<>-y b \("S. 
M.QN\ v;, h<C 

/ M1\.../ aofic 
" M "'1 ;;/'t I \ 5. 

,, 

Reviewed by: 

Version. 1.0 Issued June 26, 2006 

Hardness and Alkalinity Datasheet 

. Alkalinity Hardness 

Volume of 
Sample (ml) O.OZN (ml) of O.OZN Sample 0.01M Total 
Volume HCUH,S04 HCL/H2S04 Total Alkalinity Volume EDTA Hardness 
(ml) used to pH 4.5 used to pH 4.2 (mg/lCaC03) (ml) Used (ml) (mgll CaC03) Technician 

<;o O,'-f D·S (:, So <D,.S [,D ~ 

so o,..f (l,-e" ~ '$;-o cf).'-{! ?i &C., 
< .0 0.....f o.~ 6 S...::> D.'f' €> ~ 
"'O o.s C,b ~ so o,6 \ '4. \it; 
:,o 0,5 o,6 e c:,1.;, 01 ".) \0 K"'-

Notes: 

~/ Date Reviewed: __)u,A.£,. 2f/~ 

Nautilus Environmental 



I 
I 

Client: 

7-d Chronic Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

Sample ID: 
·Te ,t_ Start Date & Time: ~ Z--9 /' 5' Q 1 S l\_5 f.'7 

L<..--L<:.PSJt-<-C-- StopDate&Time: 1-\A~'JWi) T@ j '-f'.>O h 
) ~ ~'I Test Species: Oncorllynchus mykiss Work Order#: 

Q 0 ... ; J 

Co'l'.';;:f';!r 

Concentration 

Initials 

Concentration 

/cm 
Initials 

DO meter: })Or// S 
I 

Control 
Hardnessw iO 
Alkalini"'* r... 

• mg/L as CaC03 

Sample Description: 

Comments: 

Verslon 1.0 Issued June 26, 2006 

pH meter: 2if 
' 

iClO~I. 

'3:;1~ _,,,,-
\ "'.l-b ./ 

I J -s 
T 
~ 

S'OD 

Conductivity meter: __ C_-_r ,_/-=]'---
' 

Analysts: ~ .ssu .. Ee 
Reviewed by: _~::a_z::_~..,...-

Date reviewed: ::JU4tt z1]1r 

Nautilus Environmental 



I 
I 

Client: 
Sample ID: 
Work Order #: 

Initials 

Initials 

Concentration 

Initials 

Concentration 

Initials 

DO meter: 

Hardness* 
Alkalinity* 

* mg/Las CaC03 

Sample Description: 

Comments: 

Embryo-Alevin Freshwater Toxicity Test 
Water Quality Measurements 

StartDate&Time: r1' '2)11.-eiS e \S't:S:~ 
LC.DSSLC.C.. Stop Date & Time: 1-'.IW QC\/15 l!cJ I ·;,o Vi 

Test Species: <[), ""-'{ k\SS. 

/0 0 Io. f 

1. '2 l 1. 

~ 2C\ ·2.-"i .-? 0 

SSD SSD A v '-Ii\,,,\__ "\"IC 

10 i 

e 1 
_,,....... 51C\ 
SSD SSD IL 

pH meter: _~'.$--1-/_2.-__ _ Conductivity meter: ___ j~/_L--__ _ 

Control \OO'I Analysts: ';.)C>C),°'t'IL. AWD 
~ a~ 
b \fa;). Reviewed by: -r§b 

Date reviewed: ;;)~A'.7;e:a.f/{,r 

Version 1.0 Issued June 26, 2006 Nautilus Environmental 



Client: 

Embryo-Alevin Freshwater Toxicity Test 
Water Quality Measurements 

Sample ID: L<-OSSL<<... 
Start Date & Time: .flsfFl \ ·251 E 2'° l S,. @h \ '1> '-15 
Stop Date & Time: NA'/ -:;l<V 15 Q I q?>o 

Work Order#: Test Species: Oncorhynchus mykiss 

</. 0 

'"' . ( q, c; QV (<:>. 0 

°f'. I 7' 0 T- ?--- <o-"1 
30 3<> 3"' 3\ 
,,., fh ,.., "11-'IL 

Concentration 

Initials 

Concentration 

Initials 

DO meter: pH meter: __ z_,_f~>"------- Conductivity meter: __ ?_Lf~>"----

Control lo<">'I· ---- Analysts: i'IL,SS.\) 1AvJD 
I Hardness* 8 ~a"\ .~·,· 

I Alkalinity* IC \1-d. / 

*mg/Las CaC03 

Reviewed by: __ ~ __ ,.. ___ _ 

Date reviewed: ::Ji0'i k'.J I J( , 

Sample Description: 

Comments: 

Version 1.0 Issued June 26, 2006 Nautilus Environmental 



Client: 
Sample ID: 
Work Order#: 

( 0{o \/ 1-i) 
Concentration 

Co•\k'r-o\ 

Concentration 

Initials 

Concentration 

Initials 

DO meter: 

' mg/L as CaC03 

Sample Description: 

Comments: 

Version 1.0 Issued June 26, 2006 

Embryo-Alevin Freshwater Toxicity Test 
Water Quality Measurements 

Start Date & Time: .f.\p.-'1 \ )5 ?Dls: <? I S:'fS:\, 
Stop Date & Time: NA'/ ~q I I/:; @ I'+ 5'i"J b 

Test Species: Oncorhynchus mykiss 

pH meter: ___ ...,_-LI~>"---- Conductivity meter: ---''-~-3'"-----

' 

Analysts: 

Reviewed by:-~~-'--~.,,.;...-
Date reviewed: <101§ 21 /ir 

Nautilus Environmental 



Client: 

Sample ID: 
Work Order#: 

Cl" "I~) 
Concentration 
volf'kr.,\ 

Initials 

Concentration 

Initials 

Concentration 

Initials 

DO meter: 

I Hardness* 
I Alkalinitv" 
•mg/Las CaC03 

Sample Description: 

Comments: 

Version 1.0 issued June 26, 2006 

Control 
\() 
5 

Embryo-Alevin Freshwater Toxicity Test 
Water Quality Measurements 

Start Date & Time: , 1-' \ 131 -i.-015 \i' !S4S ~ 
Stop Date & Time: IJ\ 7.:"i ' \ '' ) '-\ oh 

pH meter: __ '2~(~> ___ _ Conductivity meter: ___ 2_(_3 ___ _ 

I ~o'•(. ~ 

\C\b ,.,., 
\-Sl-\ ,,/ 

, 

Analysts: 'f"L 

Reviewed by: -~m--~-~rl-c'~
Date reviewed: ~ChM~-~-24~~/LJi~' _ 

Nautilus Environmental 



Embryo-Alevin-J;Pf~Toxicity Test 
Daily Mortality 

Client: 7 cd!-
Sample ID: L-C L.C PSS LCC 
Work Order #:...: ---"1-:::>-=---"'z,,_l._L\_,_ __ _ 

Start Date & Time: --""@¥4L'='-1-'~q_,/;:_lc..S""--'.Q=--( S"-''t,S_ 
stop Date: -~L-'=f'I-~· _· ~·~"-if/,_~16..._~Q.~'""l_lf,_"1>=· ~o_ 

Test Species: D T r..:;;... -~"'t)~, =----

Treatments Day of Test - No. of Mortalities TotalDead Total 
Eggs/ Undeveloped/ Total No. Total o/ ( "\ 

"'''J Rep 1 2 3 4 5 6 7 Embryos Unhatched Alevins Exposed 

\\J " 
Alav'-- Em"-·-~ 

! " ' 1 D 0 D 0 (3 0 l I / 

2 
' I " 0 // 

3 I I / 

-v'i,._, 4 0 0 / 

u:i .. c. ,zr- fry 1 0 t) v 
' 2 I I / 

3 . I 0 I / 

4 ' ,./ ,/ (J ' 0 0 / 

).-.A' . 1 
2 
3 
4 

" ,e p... 1 - 2 
3 
4 

-..,,a /!'- 1 
2 
3 
4 

1~ 
,... 1 

' 2 
3 
4 
1 
2 
3 
4 
1 
2 
3 
4 

Tech Initials A SfP A. !.).. SCI/ Cr\':l 'c>'5D "' 
Comments: 

Reviewed by: ___________ _ Date reviewed: --------------
Nautilus Environmental 

Version 1.0 Jssued June 26, 2006 



Embryo-Alevin Freshwater Toxicity Test 
Daily Mortality 

Client: ~T~t~c:~l<...~------
Sample ID: LC. l.C.Q<d:.1 
Work Order#: ! 5 3W 

cc 
Start Date & Time: __.*'f'-"'-'-t'-~'''--""2.:-"+-='2..D~· ~l~S=----=@"'--~! S~'t~5~

Stop Date: __._Nl!:ll;,j_""l---'J;"'-3-'-'/'-'-I _.,_?___,,@~..:.! _,_t~?,"'o"----
Test Species: Oncdhynchus mykiss -=-:c..:..:"""'"-'-":.:='-""!C-"':..:_ _____ ~ 

Concentration Day of Test - No. of Mortalities Total Deaa Total 
Eggs/ Undeveloped/ Total No. Total 

(Jo "1") Rep 8 9 10 11 12 13 14 Embryos Unhatched Alevins Exposed 
Alevins EmbA•os 

r n ".f-/"O \ 1 3 ~ •' 0 0 u c 5 ~ 

2 c .., 
0 () a / 

3 \ I / 

4 I) 0 / 

f <:1if"l 1 ,() 0 v 
2 0 c / 
3 / ; \ ;). /' 

4 t ; -~ .I ( .. () ;}. / 
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 S<;n ,,,,'J\ A. (>--. l\W..i ""'..v V\IJ'V k<--

Comments: 

Reviewed by: ------------ Date reviewed: --------------

Nautilus Environmental 
Version 1.0 Issued June 26, 2006 



Ernbryo-Alevin Freshwater Toxicity Test 
Daily Mortality 

Client: ·'(.e c,i;(_ 
~~-~------

Sam p I e ID:L(/ 1-l.QS '>U(_ 

Work Order #: f.S 2\o~ 

Start Date & Time: _ _;A-'e'-v-_'_1 l __ L.1-'r-_"'2.P_i s'---=_<f_,.;-'-'L>o...4.S_;__ 
Stop Date: --'-HPfl-'l'-"'aqJ-'/_._IS~@=--'''-'1''-3~"°---

Test Species: --=-0"-nc:..:o::.:rh"'y"'n-=-ch::.:u:..:s:.:m:.:,Y"-k"'is:.::s _____ _ 

Treatments Day of Test - No. of Mortalities Total Dead lotal 
Eggs/ Undeveloped/ Total No. Total 

't .' 
( ~ .. 11l~) Rep 16-' 16 17 18 19 20 21 Embryos Unhatched Alevins Exposed 

Alevins Emb"•os 
CoAf-l'o\ 1 0 0 lJ 0 u 0 I l / 

2 0 I 0 I.,) I / 

3 0 [/ ;-, I j / 
4 i J 1 Tl ;!. / 

100 1 I r ·1 . \ s / 
2 0 '<D ' li \. / 
3 0 I 0 0 \ I / 
4 fl ' . I 0 I l T ') / 

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 $51) 'JW ?> ·~ \)""' \, \},J..J/ •l./ 

Reviewed by: Date reviewed: ------------ ~-------------

Nautilus Environmental 
Version 1.0 Issued June 26, 2006 



Embryo-Alevin Freshwater Toxicity Test 
Daily Mortality 

Client: \"'1.~ 
~-~-------

Start Date & Time: -'-'~"-'-'-·i~) --"?J\-+-il'--'-;,'--D-"13::._@_·_l _';.~<t~~
Stop Date: --'-./V\,~q.""':-if-. 2-='f/_,_,_

1 
_,_z""'o--'\_$~0,._&_l_if~'!::o~-Sam p I e ID:l.£.-- LC DS. S.L CC/ 

Work Order#: \ S.3<o l.\. Test Species: _O=::nc:.:o::.:rh'-'y-"n.:::ch-"u=-=s'-'-m"'y"-k"'is:=s _____ _ 

Concentration Day of Test - No. of Mortalities Total Dead Total 

2'i-

Eggs/ Undeveloped/ Total No. Total 

Cf<.vlv) Rep 22 24 25 26 27 28 Embryos Unhatched Alevins Exposed 
Alevins Emb"•os 

Cc""'ro \ 1 ()(J) I 0 J I 0 3 ./ 
2 I ,;:; v "V I s .// 

3 io~ ,. ! D ·?, 0 L\ ...... 
4 ' fS. .n I 0 0- // 

foe 1 \d 0 D 0 
,, 

t !/ . 

2 ' \ D I \ '+ ..... 
3 \CJ I A 0 0 '3 ,/·· 

4 0 ( C) 0 , I ./ \ 7., /' 
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 \\'rJ\L, 1\kiJJ' ·"" In ,\\)..\.; -\,\NJ "'-"'v 'J\.V\V 

Comments: C95,-\G<vfl"S, {o IA.<{cfr 

Reviewed by: Date reviewed: ------------ --------------

Nautilus Environmental 
Version 1.0 Issued June 26, 2006 



Embryo-Alevin Freshwater Toxicity Test 
Daily Mortality 

Client: -~··J1~i(_~Jf.._-· ~-----
Sample ID: L[__ LL05SLC~ 
Work Order#_: -'-'\ <;~· _'?,=<o~~-t-------

Concentration Day of Test - No. of Mortalities 

['{ • ..i\o) Rep 29 30 31 32 33 34 

().D.'\-\'rn \ 1 () 0 
2 0 ___.. 
3 fl --
4 \ /___..... 

Start Date & Time: ~pr-'1 \ '23!, ?..015 @ iS':i:S 
stop Date: ~ '23) '.-z,o 1S Q I 'fs o 

Test Species: OncorhynchJs mykiss 

Total Dead Total Abnormal 
Total 

Total 
Normal 

35 Eggs/Alevins Alevins 
Alevins 

Exposed 

~ 0 ,..., '" r:>o 
,..., r--. 'J..-"I; ;,o 
0 0 '2--"' -;o 
1 I -z...'i (20 

I ()o 1 rJ I.../ 0 ;,__ '2.-( zo 
2 0 ~ 

~ ([) -0 -z,'f "2,o 
3 0 ~/ 0 I '<.-> '5. I 
4 () \ I 

___..... 
0 0 •-z..:2 ..... ')_)\ 

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 J,11\,1/ v.vvv \AyJ\/ \.\v,fv \\VJ\. -\V..V 

Comments: 

Date reviewed: --------------

Nautilus Environmental 
Version 1.0 Issued June 26, 2006 



Client: 

Sample ID: LC_LCDSSLCC 

Alevin Test Data Sheet 
Deformities 

Start Date: _ _:._A:i:p'-'ri:.:I 2:.:9"-, "-20:.:1co5 __ 

Termination Date: _-'M"'a~y~2"'9~, 2:.:0~1~5 __ 

15 -;1.,;t 
Work Order No.: -~~~-~--'-----------

Treatment and 
Fish Length Normal Abnormal Comments 

Replicate 
tmml 

1 1 ci.o ./ 

2 i l .'J / 
c°'-(ro\ 3 I "\;"O ./ 

4 I"\.'\:. J 
"f" 5 !'i.o J 

6 1·vo ./ 
7 1 lli .'U / 

8 ,,0,5 ./ 
9 '2.-0S / 
10 l '\'O J 
11 'VJ."J / 
12 1 '\.0 i/ 
13 1 '6.5 / 
14 l "l Q j 
15 I Q.}v ./ 
16 I 'l r.::> ./ 
17 I \\JD i,/ 
18 I -, ,'<'." ...-- ./ -f\.o -to..\\ ,, "'\I.( s.c. 2clli"'°' ~n1~ ot<t"""-' ·~ 

19 I !".co ~ v' dA <> -t-.._·, \ ' ,) I \ic4<\.r .R. clQ M.a ' ""< l ~ - ,;, n fV'fl' 
20 I '?, ,'i:l J I ' ' ·~ 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

Total Weight (pooled) \ .l1 "\ ~ 
Number of survivors ~'l-O'----i+-\-~-l:--l'VO-~--i7)------------

Number of deformed/have difficulty sw1mm1ng 

Initials: "\.;+./\\/ 

Reviewed by: Date Reviewed: 

EA, 

~ 

Issued: July 17, 2006; Ver. 1.0 Nautilus Envlronmental 



Client 

Sample ID: LC LCDSSLCC 

Alevin Test Data Sheet 
Deformities 

Work Order No.; _ ___,l_,S"-L}-'IO'-L\_i_ __________ _ 

Treatment and 
Fish Length Normal Abnormal Comments 

Replicate 
1mm\ 

1 ;<'!,o 7 
2 1 '1 ".$ / 

(Dl\fr<.>\ 3 1D6 / 
4 '2-0.o / 

~ 5 I "I_~ / 
6 "'ZA'V / 
7 'ii. -o / 
8 "2.A>.O / 
9 .-,1_0 / 
10 ''2.P-0 / 
11 "2.,f 6 7 
12 '2). 0 / 
13 ......, ~ .... ;c / 
14 "2)).$ / 
15 121.o / 
16 "2..1-0 / 
17 .-, \ !"" ,__ . / 
18 21.o / 
19 ..., .0_,0 ./ 
20 ·-z,o_.o ../ 
21 -i.,j,o ./ 
22 2).0 ./ 
23 V:>-5 7. 
24 w7= J 
25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

Total Weight (pooled): 

Number of survivors: 

Number of deformed/have difficulty swimming: 0 
Initials: '\ '\ G-

Reviewed by: 

Issued: July 17, 2006; Ver. 1.0 

Start Date: _ _:A2p"-r"-il-=2"'9.'"'2"0'-'1~5-

Termination Date: --'M~a~y'-=-29",~2~0~15~-

Date Reviewed: 

Nautilus Environmental 



Client 

Sample ID: LC LCDSSLCC 

Alevin Test Data Sheet 
Deformities 

Work Order No.: __ J~S~;>~(o-~~·~---------

Treatment and 
Fish Length Normal Abnormal Comments 

Replicate 
£mm\ 

1 fl.;-1: / 

(o!'{r<>\ 
2 ,., t ·O / 
3 7.0 .... / 
4 '2-0-0 / 

c 5 '2o.O / 
6 '2Lo / 
7 '21-0 / 
8 '2.,\ .'<:;. / 
9 'Ll .C ./ 
10 'Z,f.0 / 
11 "21 ·S ./ 
12 v:>.S / 
13 7.-"2---0 / 

14 ''ZP-.S .../ 
15 'Z-1-5 / 
16 r~s / 
17 '2-o,C: / 
18 .., n.,o / 
19 "?l_o r 
20 7.1,D ./ 
21 ri.D ./ 

22 11-S / 
23 !L>·S ,/ 
24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

Start Date: _ ___:A.;,P::.r::.il .=2:c9,c:2:.:0c.o1-'-5-

Termination Date: __ M_a~y~2_9~,_2_0_15 __ 

Total Weight (pooled): '2.-""c.,',i'1..-'-'.'J+o-d-+-------~-----------
Number of survivorso 'l.:~ ( '2_,'~ •"-O(W\.<\.\) 
Number of deformed/have difficulty swimming: Q 
Initials: '-\V\V 

Reviewed by: Date Reviewed: 

Issued: July 17, 2006; Ver. 1.0 Nautilus Environmental 



Client: 

Sample ID: LC LCDSSLCC 

Alevin Test Data Sheet 
Deformities 

Work Order No.: __ J._S~)~fo'-=\--l.------------

Treatment and 
Fish Length Normal Abnormal Comments Replicate 

'mm\ 
1 'Z,I · o / 

();.,tro\ 
2 z,a. s;. / 
3 ?Po / 

D 
4 (' ,C ./ 
5 w.~ ./ 

6 '7P'O / 

7 20.0 ./ 
8 I '16 ·"" ./ 
9 l 'l.o ./ 

10 I ·1. " ./ 
11 200 ./, 
12 '2.0·0 ", 
13 I '1 """ 

., , 

14 ,..,,.., <;:"' / 
15 zo.o / 
16 7,0.r, / 
17 i (,. 'C ./ 
18 l' ,,....., / 
19 I • .r / 
20 I - ·O / 
21 I ,-0 ./ 
22 l' .o / 

23 I (1.< ../ 
24 7~o-~ / 
25 1"'-.:5 - / - l\•<I '\S(.~O 
26 ' -
27 

28 

29 

30 

31 

32 

33 

34 

35 

+=!II 

Start Date: _ __:A2 p::_r::_il.=2.::9,c.:2:.::0c.:1.:;5 __ 

Termination Date: _-'M=ay'-=-29'-''-'2"'0-"15'--

Total Weight (pooled): 1-..~ .£.\{o-.:J 
Number of survivors: '1..-S,. ( L=..~..:.1-_:r\...10=I"r"l.c:.,,"'-c.::.c\:...').,_ __________ _ 

Number of deformed/have difficulty swimming: \ 

Initials: '\,\ v'\A..-' 

Reviewed by: Date Reviewed: ~. 7L/ IN 
Issued: July 17, 2006; Ver. 1.0 Nautilus Environmental 



Client: 

Sample ID: 

Alevin Test Data Sheet 
Deformities 

Start Date: --'-A"'p~ri~I 2~9~, ~20~1~5 __ 

Termination Date: --'M,,,a,,_y_:2:::9J..:, 2:::0:..:1.::5 __ 

Work Order No.: -.l-1 );.;..:)Lio"---'-\_t_ __________ _ 

Treatment and 
Fish Length Normal Abnormal Comments 

Replicate 
'mm' 

1 7.0,0 / 
2 11.0 ,. 

iOO 3 'L1·o / 

~ 4 .,,~.o ./ 
5 2 L '""' / 
6 1'1 .~ / 
7 L.. ,'() 7. 
8 '2- ·O / 
9 I" ' (' / 
10 2£1,10 / 
11 '?,!}·-' / 
12 , Ct.a / 
13 -; "'< / 
14 ( 7, 'C / 
15 f9 .. ~. / 
16 10i c:.. / 
17 20;_.; / 
18 ?JJ-T' / 
19 lY.o / 

20 l'i«r / 

21 i '7, 0 / 
22 l'+·o ,/ ''i ol (/<;.C-£:. 

.Q cto ""-' Q{'C,/\, ( .o -f<\C°(!'- ( c.k:fot"" irt 1 
23 ! /L-, if r'-..,1 l/o~c y-.11)A_1

n 

24 14,<; - ./ ~ LI ,o( k 3:;,r -tCUA• Q. 
• 25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

Total Weight (pooled): 2--"> °) '\. 
Number of survivors: "l..,~ ...._,) (_ c-Z..~\,_,"c.o::O:..:f'.c.;""c:..:::"'::.\,_J.J.-__________ _ 

Number of deformed/have difficulty swimming: 3 
u .... / 

Initials: -v\JVi./ 

Reviewed by: Date Reviewed: 

Issued: July 17, 2006: Ver. 1.0 Nautilus Environmental 



Client 

Sample ID: 

Treatment and 
Fish Length Replicate 

1mm' 
1 ("1.o 
2 ~- <:. 

lOO 3 u. .o 

6 4 !'6.D 
5 t'3.o 
6 ft;l,.o 
7 .., o.e-. 
8 lc1.o 
9 ! 1..o 
10 '"ZCto 
11 I 1, o 
12 ,., ",.-,, 
13 1ct~. 

14 I '1.-v 
15 l "i ~-
16 ' '2... '-0 
17 r' ~-0 
18 'VO•O 
19 Q..().o 
20 'Lo.o 
21 1lr.'() 
22 -. D(..O 
23 ( :.A."< 
24 I <;>,, D 
25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

Total Weight (pooled): 

Number of survivors: 

Number of deformed/have difficulty swimming: 

Initials: "\IJ,,,\,/ 

Reviewed by: 

Issued: July 17, 2006; Ver. 1.0 

Normal 

/ 
7 
/ 

/ 
/ 
/ 
/ 
/ 

7 
/ 
/ 
/ 
/ 
/ 

"/ 
/ 
/ 
/, 
/ 
./ 
/ 

/ 
/ 
./ 

Alevin Test Data Sheet 
Deformities 

Abnormal Comments 

Start Date: ----'A~p~r~il~2~9,~2~0~1~5 __ 

Termination Date: _ _:M=ay,_::;29:o•_:2:::0_;_15::__ 

Date Reviewed: 

Nautilus Environmental 



-l Dri/ 
Client: \ "'-'-"I\... 

Sample ID: LC LCDSSLCC 

Alevin Test Data Sheet 
Deformities 

Work Order No.: _JJ_S-";?"-(o""-<-\;--1-__________ _ 

Treatment and 
Fish Length Normal Abnormal Comments 

Replicate 
tmm' / 

1 z\~ / 
2 ,_,. "'/" \ -c / 

100 3 ·]7 .o / 
4 7,-Z,o· / 

v 5 2:0-0 / 
6 '7.0-Q ,/ 
7 ··-z.,D.C ;; 
8 '00-0 7 
9 I <i/ ,< / 
10 "7 I .0 j 

11 '2-t ~o / 
12 ,...., ,.., < /. 
13 2-0.o / 
14 'L( .~ / 
15 1'1>< / 
16 '7 .Q.n / 
17 '?N~o ./ 
18 '2..\.0 7 
19 !0. . ..::$ / 
20 7,,(),0 / 
21 -Z..l- -c;_ / 
22 <..-1. ,..., / 
23 -Z.,.A t./ . 
24 I '1. <' - ../ "I o\I/ '-"Ii 
25 ' 
26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

Start Date: _---'A::iP::_r,,_il.=2;:.9,c;2:o0'..'.1.:o5 __ 

Termination Date: _ __;M=ay'-"'29'-''-'2:::0..:.15::__ 

(/°:{O/V\9.. 

Total Weight (pooled): '2 , 'f b 
Number of survivors: ~ l-Z.. c::.~.<:._:A...:o.::_1'/'N0...:_'-'-'\~1+------------
Number of deformed/have difficulty swimming: \ 

Initials: '\ V\A._,. 

Reviewed by: Date Reviewed: 

Issued: July 17, 2006: Ver. 1.0 Nautilus Environmental 



Client: 

Sample ID: LC LCDSSLCC 

Alevin Test Data Sheet 
Deformities 

Work Order No.: ----''~SL'7L...:{o=--5.l----------

Treatment and 
Fish Length Normal Abnormal Comments Replicate 

1mm' . 

1 -zD.,..._ / 
2 T< < c- 7 

[oO 3 ;z_ • <::: I 

p 4 -z... .r;::; '/ 
5 'Z_,D,tO /, 
6 ·'70 ...... / 
7 L.--"2--0 / 
8 'L, .o / 
9 ?. - c 7 
10 -Z..L- ./ 
11 "2._<!).r. ./ 
12 'Z..o,-o / 
13 \C\ 11 /. 
14 __, f'i-o ./ 
15 ·-z..o.o ../ 

16 '? r.,~ / 
17 r' '-=<' J 
18 rJ I - r- ./ 
19 '2-\. ;:'.' / 
20 Z-0-0 7 
21 uo..< ./. 
22 '2...2, 0 J 
23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

Start Date: --'A-"p"r"il-=2-=9,~2"0~1-=5 __ 

Termination Date: __ M=ay~29~,-=2~0~15~-

Total Weight (pooled): z_, '2.-, ~ 
Number of survivors: '"J-.V (.c&='2-:::..._:._"'.,;0=~==\.:.')...;_ __________ _ 

Number of deformed/have difficulty swimming: 0 

Initials: '-\V\V 

Reviewed by: Date Reviewed: 

Issued: July 17, 2006; Ver. 1.0 Nautilus Environmental 



(PC<-\') 
(o·-1 

('6-1<\) 

(f)!.\ 

('21-i"' 

( 'Vi-3 

Client: 1~d!~ (l)<·A (Lcoj 

W.0.#: lS'36'± 

Sample ID Sample Date 

LC._ Ltl>SS lC.C lift( 7.1 !~ * 
Lc.-Le.\Y.f.>1..cc. "~' 11. fl'\ 

I LC-lC\Y;,':>LtC. u~.• "'"/ 1i::. 
~ Lc..-t.COSSLU' l"IAi~/[S 
S lt.Lt~~lct VIV."!;[.} /IS 

Reviewed by: 

Version 1.0 Issued June 26, 2006 

Hardness and Alkalinity Datasheet 
-V 

Alkalinity Hardness 

Volume of 
Sample (ml) 0.02N (ml) of 0.02N Sample 0.01M Total 
Volume HCUH2S04 HCUH,S04 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 

<;() q.o &\·l !1-G i;o 16· \ 312 B-

So OI ... ,, \3;'1, B.S \bQ. so,,.e '~ l~,6 :<:ra \!{4\ 

'5o K,"l 88 t -::i-a 8:l \S,:::-i. 'Yil..\ \<.') 
so 8.d. 8U. \G'..,() SD IL\.\ ~S<l- ""~ S'O ~ .. _%~L°' 1-·l r?;11; s;'Q 0\,8 \ttb ¥:\_ 

.. ·. 

Notes: 

~ Date Reviewed: ~~ 21-/~ 

Nautilus Environmental 



lP"""\) 
b-l 
t-1 t.\ 
1 s-1J 

u~w 
~1..q 

>t"-

Client: \Ji'c:K 

' &-. ~¢ot1'\0d 
W.0.#. 'l"v \S 3'°~ 

Sample ID Sample Date 

~c.~\.\ lkof bl/ IS: 
' M"Y b I \'\ 

M.Q.v\ \/) h<, 
I t..\A.'1 ~Oh" 

" H1>J ;;rt I \ 'j 

Reviewed by: 

Version 1.0 Issued June 26, 2006 

Sample 
Volume 
(ml) 

i;o 
so 
<o 
c:· 0 '.)' 

~o 

Notes: 

Hardness and Alkalinity Datasheet 

Alkalinity Hardness 

Volume of 
(ml) 0.02N (ml) of0.02N Sample 0.01M Total 
HCUH2S04 HCUH2S04 Total Alkalinity Volume EDTA Hardness 
used to pH 4.5 used to pH 4.2 (mg/lCaC03) (ml) Used (ml) (mg/l CaC03) Technician 

0, '-f o,s b So <D,_s (D ~ 
o,-f cp,~ ~ };;-o {).>-(! ?, :t:-c_, 
O,...j o.~ Ca S<.? o.Lf '6 \{!A;L/ 

0 t; 0, lo R so c.<0 \ ';l \it; 
0,5 o.6 e c:;,o 0.5 \0 K"-" 

61~ Date Reviewed: ~ 2- f (fJ-

Nautilus Environmental 



CETIS Summary Report 

Salmonid Embryo-Alevin Survival and Development Test 

Batch ID: 

Start Date: 

01-5521-3113 

29 Apr-15 15:45 

Ending Date: 29 May-15 10:00 

Test Type: Survival-Development 

Protocol: EC/EPS 1/RM/28 

Species: Oncorhynchus mykiss 

Report Date: 23 Jul-15 09:07 (p 1 of 2) 

Test Code: TeckEARef1Sampa_I 08-7949-0478 

Nautilus Environmental 

Analyst: Yvonne Lam 

Diluent: Dechlorinated Tap Water 

Brine: 

Duration: 29d 18h Source: Vancouver Island Trout Hatchery Age: 

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

FR_UFR1 02-2324-3825 28 Apr-15 09:02 29 Apr-15 07:20 31h (8.5 °C) Teck Coal 

GH_ER2 01-6818-1046 28 Apr-15 29 Apr-15 07:20 40h (7 °C) 

FR_FRCP1 05-6493-7701 28 Apr-15 10:30 29 Apr-15 07:20 29h (8.5 °C) 

GH_FR1 04-0342-2568 28 Apr-15 08:40 29 Apr-15 07:20 31h (7 °C) 

GH_ERC 05-7162-3210 28 Apr-15 07:40 29 Apr-15 07:20 32h (7 °C) 

EV_HC1 17-6997-4694 28 Apr-15 08:40 29 Apr-15 07:20 31h (6.5 °C) 

EV_MC2 06-5856-0786 28 Apr-1512:05 29 Apr-15 07:20 28h (6.5 °C) 

CM_MC2 15-7434-2364 28 Apr-15 09:20 29 Apr-15 07:20 30h (5.8 °C) 

LC_LCDSSLCC 14-0968-3826 28 Apr-15 10:27 29 Apr-15 07:20 29h (8 °C) 

Sample Code Material Type Sample Source Station Location Latitude Longitude 

FR_UFR1 Water Sample Teck Coal FR_UFR1 

GH_ER2 Water Sample Teck Coal GH_ER2 

FR_FRCP1 Water Sample Teck Coal FR_FRCP1 

GH_FR1 Water Sample Teck Coal GH_FR1 

GH_ERC Water Sample Teck Coal GH_ERC 

EV_HC1 Water Sample Teck Coal EV_HC1 

EV_MC2 Water Sample Teck Coal EV_MC2 

CM_MC2 Water Sample Teck Coal CM_MC2 

LC_LCDSSLCC Water Sample Teck Coal LC_LCDSSLCC 

Survival Rate Summary 

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

FR_UFR1 4 0.7757 0.6547 0.8966 0.6667 0.8333 O.Q38 0.07601 9.8°/o O.Oo/o 
GH_ER2 4 0.5362 0.2264 0.846 0.3333 0.7586 0.09735 0.1947 36.31 o/o 30.88% 
FR_FRCP1 4 0.739 0.5015 0.9765 0.5161 0.8333 0.07463 0.1493 20.2o/o 4.73°/o 
GH_FR1 4 0.7549 0.5878 0.9219 0.6 0.8333 0.05249 0.105 13.91% 2.68o/o 
GH_ERC 4 0.5797 0.3934 0.766 0.4839 0.75 0.05854 0.1171 20.19%1 25.26°10 
EV_HC1 4 0.6941 0.4152 0.973 0.5333 0.9333 0.08764 0.1753 25.25°/o 10.52°/o 
EV_MC2 4 0.8653 0.768 0.9626 0.8065 0.9333 0.03058 0.06116 7.07°/o -11.56°/o 
CM_MC2 4 0.6882 0.5859 0.7905 0.6333 0.7742 0.03214 0.06428 9.34o/o 11.28% 
LC_LCDSSLCC 4 0.7832 0.7507 0.8157 0.7586 0.8 0.01021 0.02041 2.61% -0.97°/o 

Survival Rate Detail 

Sample Code Rep 1 Rep2 Rep 3 Rep4 
FR_UFR1 0.8214 0.6667 0.8333 0.7813 

GH_ER2 0.6333 0.7586 0.3333 0.4194 

FR_FRCP1 0.5161 0.8333 0.8 0.8065 

GH_FR1 0.8333 0.7931 0.6 0.7931 

GH_ERC 0.5517 0.75 0.5333 0.4839 
EV_HC1 0.9333 0.7097 0.6 0.5333 

EV_MC2 0.9333 0.8065 0.9 0.8214 

CM_MC2 0.6452 0.7 0.7742 0.6333 

LC_LCDSSLCC 0.8 0.8 0.7742 0.7586 

000-469-187-2 CETIS'M v1.8.7.16 Analyst:. __ _ QA: __ _ 



CETIS Summary Report Report Date: 23 Jul-15 09:07 (p 2 of 2) 

Test Code: TeckEARef1Sampa I 08-7949-0478 

Salmonid Embryo-Alevin Survival and Development Test Nautilus Environmental 

Survival Rate Binomials 

Sample Code Rep 1 Rep 2 Rep 3 Rep 4 

FR_UFR1 23/28 20/30 25/30 25/32 

GH_ER2 19/30 22129 10/30 13/31 

FR_FRCP1 16/31 25/30 24/30 25/31 

GH_FR1 25/30 23/29 18/30 23/29 

GH_ERC 16/29 21/28 16/30 15/31 
EV_HC1 28130 22/31 18/30 16/30 

EV_MC2 28130 25/31 27130 23/28 

CM_MC2 20/31 21/30 24/31 19/30 
LC_LCDSSLCC 24/30 24/30 24/31 22/29 

000-469-187-2 CETIS'M v1.8.7.16 Analyst: __ _ QA:. __ _ 



CETIS Analytical Report 

Salmonid Embryo-Alevin Survival and Development Test 

Analysis ID: 

Analyzed: 

Batch ID: 
Start Date: 

Ending Date: 

18-6361-3100 

20 Jul-15 19:05 

06-7849-4849 

29 Apr-1515:45 

29 May-15 10:00 

Endpoint: Survival Rate 

Analysis: Parametric-Two Sample 

Test Type: Survival-Development 

Protocol: EC/EPS 1/RM/28 

Species: Oncorhynchus mykiss 

Report Date: 

Test Code: 

20 Jul-15 19:05 (p 1 of 2) 

15360-FR-U FR 1 a I 15-5330-4282 

Nautilus Environmental 

CETIS Version: CET1Sv1.8.7 

Official Results: Yes 

Analyst: Yvonne Lam 

Diluent: Dechlorinated Tap Water 

Brine: 

Duration: 29d 18h Source: Vancouver Island Trout Hatchery Age: 

Sample Code 

Control -ff.JJt-f-1 
FR_UFR1-ff'""FJ<\ 

Sample Code 

Control 

FR_UFR1 

Data Transform 

Angular (Corrected) 

Sample ID 

02-5737-4597 

02-2324-3825 

Material Type 

Water Sample 

Water Sample 

Zeta 

NA 

Equal Variance t Two-Sample Test 

Sample Code vs 

Control·l'R..~11'-\ 

ANOVATable 

Source 

Between 

Error 

Total 

Distributional Tests 

Attribute 

Variances 

Sample Code 

FR_UFR1 

Sum Squares 

0.02149972 

0.03071626 

0.05221597 

Test 

Variance Ratio F 

Sample Date Receive Date 

29 Apr-15 29 Apr-15 

28 Apr-15 09:02 29 Apr-15 07:20 

Sample Source 

Teck Coal 

Teck Coal 

Alt Hyp Trials 

C>T NA 

Test Stat Critical 

2.049 1.943 

Mean Square 

0.02149972 

0.005119376 

Test Stat 

3.237 

Seed 

NA 

MSD OF 

0.098 6 

DF 

6 

7 

Critical 

47.47 
Distribution Shapiro-Wilk W Normality 0.9138 0.6451 

Survival Rate Summary 

Sample Code Count Mean 95o/o LCL 95°/o UCL 

Control 4 0.8569 0.8036 0.9102 
FR_UFR1 4 0.7757 0.6547 0.8966 

Angular (Corrected} Transformed Summary 

Sample Code Count Mean 95% LCL 95% UCL 

Control 4 1.185 1.107 1.263 
FR_UFR1 4 1.081 0.9403 1.222 

Survival Rate Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep 4 

Control 0.9 0.8333 0.8667 0.8276 

FR_UFR1 0.8214 0.6667 0.8333 0.7813 

Angular (Corrected) Transformed Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep 4 
Control 1.249 1.15 1.197 1.143 
FR_UFR1 1.135 0.9553 1.15 1.084 

Survival Rate Binomials 

Sample Code Rep 1 Rep 2 Rep 3 Rep 4 

Control ·r~~\'.-1'\\ 27/30 25/30 26/30 24/29 
' FR_UFR1 23/28 20/30 25/30 25/32 

Sample Age Client Name 

16h Teck Coal 

31h (8.5 °C) 

Station Location Latitude 

Control 

FR_UFR1 

P-Value 

0.0432 

F Stat 

4.2 

P-Value 

0.3605 

0.3819 

Median 

0.85 

0.8013 

Median 

1.174 

1.109 

PMSD Test Result 

8.6°/o 

P-Type Decision( a: 5°/o) 

GDF Significant Effect 

P-Value Decision(a:5°/o) 

0.0863 Non-Significant Effect 

Decision{a:1 o/o} 

Equal Variances 

Normal Distribution 

Min Max Std Err 

0.8276 0.9 0.01675 

0.6667 0.8333 0.038 

Min Max Std Err 

1.143 1.249 0.02458 

0.9553 1.15 0.04422 

Project 

Longitude 

CVo/o 

3.91 o/o 
9.8% 

CV% 

4.15% 
8.18% 

%Effect 

O.Oo/o 
9.48°/o 

%Effect 

O.Oo/o 
8.75°/o 

~ 
~71/1< 

000-469-187-2 CETIS'M v1.8.7.16 Analyst: ___ _ QA: __ _ 



CETIS Analytical Report 

Salmonid Embryo~Alevin Survival and Development Test 

Analysis ID: 18-6361-3100 Endpoint: Survival Rate 
Analyzed: 20 Jul-1519:05 Analysis: Parametric-Two Sample 

Graphics 

., r 
'·' 

0.0 

"I 0.0 

0.0 

" 

,, 

.. 
eon•~ f'l\..Ul'lt! 

Report Date: 

Test Code: 

20 Jul-15 19:05 (p 2 of 2) 

15360-FR-UFR1a 115-5330-4282 

Nautilus Environmental 

CETIS Version: CET1Sv1.8.7 

Official Results: Yes 

=~ . • • 

Ii l .,,,,. ' ........................................... . 
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-<t.Jl • 

11>nklts 
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~2-411r-
000-469-187-2 CETIS'" v1.8.7.16 Analyst: __ _ QA:. __ _ 



CETIS Analytical Report 

Salmonid Embryo-Alevin Survival and Dev~lopment Test 

Analysis ID: 06-1412-4872 

Analyzed: 20 Jul-1519:20 

Batch ID: 

Start Date: 

15-4503-3924 

29 Apr-15 15:45 

Ending Date: 29 May-1512:00 

Duration: 29d 20h 

Endpoint: Survival Rate 

Analysis: Parametric-Two Sample 

Test Type: Survival-Development 

Protocol: EC/EPS 1/RM/28 

Species: Oncorhynchus mykiss 

Source: Vancouver Island Trout Hatchery 

Report Date: 

Test Code: 

20Jul-1519:20(p1of2) 

15362-GH_ER2a 113-3908-2447 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Yvonne Lam 

Diluent: Dechlorinated Tap Water 

Brine: 

Age: 

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

Control 02-5737-4597 29 Apr-15 29 Apr-15 16h Teck Coal 

GH_ER2 01-6818-1046 28 Apr-15 29 Apr-15 07:20 40h (7 'C) 

Sample Code Material Type Sample Source Station Location Latitude 

Control Water Sample 

GH_ER2 Water Sample 

Data Transform Zeta 
Angular (Corrected) NA 

Equal Variance t Two-Sample Test 

Sample Code vs Sample Code 

Control-GH.!:R)-. GH_ER2 

ANOVATable 

Source 

Between 
Error 

Total 

Distributional Tests 

Attribute 

Variances 

Sum Squares 

0.2997727 

0.1272887 

0.4270613 

Test 

Variance Ratio F 

Teck Goa! 

Teck Coal 

Alt Hyp Trials 

C>T NA 

Test Stat Critical 

3.759 1.943 

Mean Square 

0.2997727 

0.02121478 

Test Stat 

20.83 
Distribution Shapiro-Wilk W Normality 0.9871 

Survival Rate Summary 

Sample Code Count Mean 95% LCL 

Control 4 0.8753 0.8277 
GH_ER2 4 0.5362 0.2264 

Angular (Corrected) Transformed Summary 

Sample Code Count Mean 95%, LCL 

Control 4 1.212 1.141 
GH_ER2 4 0.8244 0.5042 

Survival Rate Detail 

Sample Code Rep 1 Rep 2 Rep 3 

Control 0.8929 0.9 0.8333 

GH_ER2 0.6333 0.7586 0.3333 

Angular (Corrected) Transformed Detail 

Sample Code Rep 1 Rep 2 Rep 3 
Control 1.237 1.249 1.15 
GH_ER2 0.9204 1.057 0.6155 

Survival Rate Binomials 

Sample Code Rep 1 Rep 2 Rep3 

Control 25/28 27/30 25/30 

GH_ER2 19/30 22/29 10/30 

000-469-187-2 

Control 

GH_ER2 

Seed PMSD Test Result 

NA 17.9°/o 

MSD OF P-Value P-Type Oecision(a:5o/o) 

0.200 6 0.0047 GDF Significant Effect 

OF F Stat P-Value Decision(a:5o/o) 

14.13 0.0094 Significant Effect 

6 
7 

Critical P-Value Decision(a:1%} 

47.47 0.0328 Equal Variances 

0.6451 0.9892 Normal Distribution 

95°/o UCL Median Min Max Std Err 

0.9229 0.8839 0.8333 0.9 0.01494 

0.846 0.5263 0.3333 0.7586 0.09735 

95°/o UCL Median Min Max Std Err 

1.282 1.223 1.15 1.249 0.02204 

1.145 0.8124 0.6155. 1.057 0.1006 

Rep4 

0.875 

0.4194 

Rep4 

1.209 

0.7044 

Rep4 

28/32 

13/31 

CETIS'M v1.8.7.16 Analyst: 

Longitude 

CV0/o %Effect 

3.41% 0.0% 

36.31o/o 38.75°/o 

CV0/o %Effect 

3.64% 0.0% 

24.41°/o 31.96o/o 

@> 
Ju~-vflt( 
QA: 



CETIS Analytical Report 

Salmonid Embryo-Alevin Survival and Development Test 

Analysis ID: 06-1412-4872 Endpoint: Survival Rate 
Analyzed: 20 Jul-1519:20 Analysis: Parametric-Two Sample 

Graphics 

... 
,, 

,, 

000-469-187-2 
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CETIS™ v1 .8.7.16 

Report Date: 

Test Code: 

20 Jul-15 19:20 (p 2 of 2) 

15362-GH_ER2a I 13-3908-2447 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

• 
• 

'' 
""""'"' 

Analyst ___ _ 

• 

-ef? 
~z.4{1:< 
QA: __ _ 



CETIS Analytical Report 

Salmonid Embryo-Alevin Survival and Development Test 

Analysis ID: 
Analyzed: 

Batch ID: 

Start Date: 
Ending Date: 

12-7021-7459 
20 Jul-1519:32 

10-0178-4273 

29 Apr-15 15:45 

29 May-15 10:30 

Endpoint: Survival Rate 

Analysis: Parametric-Two Sample 

Test Type: Survival-Development 

Protocol: EC/EPS 1/RM/28 

Species: Oncorhynchus mykiss 

Report Date: 

Test Code: 

20 Jul-15 19:32 (p 1 of 2) 

15360-FR_FRCP1a I 07-3650-4684 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Yvonne Lam 

Diluent: Dechlorinated Tap Water 

Brine: 

Duration: 29d 19h Source: Vancouver Island Trout Hatchery Age: 

Sample Code Sample ID 

Control 02-5737-4597 

FR_FRCP1 05-6493-7701 

Sample Code Material Type 

Control Water Sample 

FR_FRCP1 Water Sample 

Data Transform Zeta 

Angular (Corrected} NA 

Equal Variance t Two-Sample Test 

Sample Code vs Sample Code 

Control -R. FR<I'\ FR_FRCP1 

ANOVA Table 

Source Sum Squares 

Between 0.07679061 
Error 0.09221381 
~-------~ 

Total 0.1690044 

Distributional Tests 

Attribute Test 

Variances Variance Ratio F 

Sample Date Receive Date 

29 Apr-15 29 Apr-15 

28 Apr-1510:30 29 Apr-15 07:20 

Sample Source 

Teck Coal 

Teck Coal 

Alt Hyp Trials 

C>T NA 

Test Stat Critical 

2.235 1.943 

Mean Square 

0.07679061 
0.01536897 

Test Stat 

6.058 

Seed 

NA 

MSD DF 

0.170 6 

DF 

6 
7 

Critical 

47.47 
Distribution Shapiro-Wilk W Normality 0.8235 0.6451 

Survival Rate Summary 

Sample Code Count Mean 95o/o LCL 95% UCL 

Control 4 0.8917 0.8249 0.9584 
FR_FRCP1 4 0.739 0.5015 0.9765 

Angular (Corrected) Transformed Summary 

Sample Code Count Mean 95% LCL 95% UCL 

Control 4 1.239 1.134 1.345 
FR_FRCP1 4 1.044 0.7851 1.302 

Survival Rate Detail 

Sample Code Rep 1 Rep2 Rep 3 Rep4 

Control 0.9333 0.8333 0.9 0.9 
FR_FRCP1 0.5161 0.8333 0.8 0.8065 

Angular {Corrected) Transformed Detail 

Sample Code Rep 1 Rep2 Rep 3 Rep4 

Control 1.31 1.15 1.249 1.249 
FR_FRCP1 0.8015 1.15 1.107 1.115 

Survival Rate Binomials 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 
Control 28/30 25/30 27130 27/30 
FR_FRCP1 16/31 25/30 24/30 25/31 

Sample Age Client Name 

16h Teck Coal 

29h (8.5 °C) 

Station Location Latitude 

Control 

FR_FRCP1 

P-Value 

0.0334 

F Stat 

4.996 

P-Value 

0.1732 
0.0508 

Median 

0.9 
0.8032 

Median 

1.249 
1.111 

PMSD Test Result 

13.8% 

P-Type Decision(a:5°/o) 

CDF Significant Effect 

P-Value Decision(a:5%) 

0.0668 Non-Significant Effect 

Decision( a: 1 °lo) 

Equal Variances 
Normal Distribution 

Min Max Std Err 

0.8333 0.9333 0.02097 
0.5161 0.8333 0.07463 

Min Max Std Err 

1.15 1.31 0.033 
0.8015 1.15 0.08121 

Project 

Longitude 

CV°!o %Effect 

4.7o/o 0.0% 

20.2°/o 17.12% 

CV% o/oEffect 

5.32°/o 0.0% 

15.56% 15.81% 

~p 
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CETIS Analytical Report 

Salmonid Embryo-Alevin Survival and Development Test 

Analysis ID: 12-7021-7459 Endpoint: Survival Rate 
Analyzed: 20 Jul-15 19:32 Analysis: Parametric-Two Sample 
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Report Date: 20 Jul-15 19:32 (p 2 of 2) 

Test Code: 15360-FR FRCP1a I 07-3650-4684 

Nautilus Environmental 

CETIS Version: CET1Sv1.8.7 
Official Results: Yes 

• • • 

Analyst: __ _ 

• 

0.0 

# 
~-i-4[t( 
QA:. __ _ 



CETIS Analytical Report 

Salmonid Embryo-Alevin Survival and Development Test 

Analysis ID: 

Analyzed: 

Batch ID: 
Start Date: 

Ending Date: 

05-9823-8688 
20 Jul-1519:45 

11-3405-4903 

29 Apr-15 15:45 

29 May-1511:00 

Endpoint: Survival Rate 

Analysis: Parametric-Two Sample 

Test Type: Survival-Development 

Protocol: ECIEPS 1/RM/28 

Species: Oncorhynchus mykiss 

Report Date: 

Test Code: 

20 Jul-15 19:45 (p 1 of 2) 

15361-GH_FR1a I 09-3436-7831 

Nautilus Environmental 

CETIS Version: CETlSv1.8.7 

Official Results: Yes 

Analyst: Yvonne Lam 

Diluent: Dechlorinated Tap Water 

Brine: 

Duration: 29d 19h Source: Vancouver Island Trout Hatchery Age: 

Sample Code Sample ID 

Control 02-5737-4597 
GH_FR1 04-0342-2568 

Sample Code Material Type 

Control Water Sample 
GH_FR1 Water Sample 

Data Transform Zeta 
Angular (Corrected) NA 

Equal Variance t Two-Sample Test 

Sample Code vs Sample Code 

Control --6tl.1'f.I GH_FR1 

ANOVATable 

Source Sum Squares 

Between 0.0297403 

Sample Date . Receive Date 

29Apr-15 29Apr-15 

28 Apr-15 08:40 29 Apr-15 07:20 

Sample Source 

Teck Coal 
Teck Coal 

Alt Hyp Trials 

C>T NA 

Test Stat Critical 

1.643 1.943 

Mean Square 

0.0297403 

Seed 

NA 

MSD DF 
0.144 6 

DF 

1 
0.01101325 6 

7 
Error 0.06607948 
-To-ta-1--··-----co~.0~9~5~8~19~7~9----~-~~---~----

Distributional Tests 

Attribute Test Test Stat Critical 

Variances Variance Ratio F 1.674 47.47 
Distribution Shapiro-Wilk W Normality 0.9716 0.6451 

Survival Rate Summary 

Sample Code Count Mean 95o/o LCL 95o/o UCL 

Control 4 0.8505 0.758 0.943·1 
GH_FR1 4 0.7549 0.5878 0.9219 

Angular (Corrected) Transformed Summary 

Sample Code Count Mean 95°/o LCL 95°/o UCL 

Control 4 1.18 1.036 1.325 
GH_FR1 4 1.058 0.8715 1.245 

Survival Rate Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep 4 
Control 0.9355 0.8214 0.8065 0.8387 
GH_FR1 0.8333 0.7931 0.6 0.7931 

Angular (Corrected) Transformed Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 
Control 1.314 1.135 1.115 1.158 
GH_FR1 1.15 1.099 0.8861 1.099 

Survival Rate Binomials 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 
Control 29131 23/28 25131 26131 
GH_FR1 25130 23129 18130 23/29 

Sample Age Client Name 

16h 
31h(7°C) 

Teck Coal 

Station Location Latitude 

Control 

GH_FR1 

P-Value 

O.Q757 

F Stat 

2.7 

P-Value 

0.6827 
0.9106 

Median 

0.8301 
0.7931 

Median 

1.146 
1.099 

PMSD Test Result 

13.0o/o 

P-Type Decision{a:5°/o) 
CDF Non-Significant Effect 

P-Value Oecision(a:So/o) 

0.1514 Non-Significant Effect 

Decision( a: 1 o/o) 

Equal Variances 

Normal Distribution 

Min Max Std Err 

0.8065 0.9355 0.02908 
0.6 0.8333 0.05249 

Min Max Std Err 

1.115 1.314 0.04538 
0.8861 1.15 0.05871 

000-469-187-2 CETIS'M v1.8.7.16 Analyst: 

Project 

Longitude 

CV% %Effect 

6.84o/o O.Oo/o 
13.91% 11.24% 

CV0/o o/oEffect 

7 .69°/o 0.0% 
11.09% 10.33°/o 
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CETIS Analytical Report 

Salmonid Embryo~Alevin Survival and Development Test 

Analysis ID: 05-9823-8688 Endpoint: Suivival Rate 

Analyzed: 20 Jul-1519:45 Analysis: Parametric~Two Sample 
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Report Date: 

Test Code: 

20 Jul-1519:45 (p 2 of 2) 

15361-GH_FR1a I 09-3436-7831 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 
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CETIS Analytical Report 

Salmonid Embryo-Alevin Survival and Development Test 

Analysis ID: 
Analyzed: 

Batch ID: 

Start Date: 
Ending Date: 

Duration: 

02-9576-3995 

20 Jul-15 19:56 

20-0373-2907 

29 Apr-1515:45 

29 May-1511:30 

29d 20h 

Endpoint: Survival Rate 
Analysis: Parametric-Two Sample 

Test Type: Survival-Development 

Protocol: EC/EPS 1/RM/28 

Species: Oncorhynchus mykiss 

Source: Vancouver Island Trout Hatchery 

Report Date: 

Test Code: 

20Jul-1519:56(p1 of 2) 

15361-GH ERCa 110-0433-7912 

Nautilus Environmental 

CETIS Version: CET!Sv1.8.7 

Official Results: Yes 

Analyst: Yvonne Lam 

Diluent: Dechlorinated Tap Water 

Brine: 

Age: 

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

Control 02-5737-4597 29 Apr-15 29 Apr-15 16h Teck Coal 
GH_ERC 05-7162-3210 28 Apr-15 07:40 29 Apr-15 07:20 32h (7 °C) 

Sample Code Material Type Sample Source Station Location Latitude Longitude 

Control Water Sample 
GH_ERC Water Sample 

Data Transform Zeta 
Angular (Corrected) NA 

Equal Variance t Two-Sample Test 

Sample Code vs Sample Code 

Conlrol-~£f\(. GH_ERC 

ANOVA Table 

Source Sum Squares 

Between 0.1789294 

Error 0.08846924 

Teck Coal 

Teck Coal 

Alt Hyp Trials 

C>T NA 

Test Stat Critical 

3.484 1.943 

Mean Square 

0.1789294 

0.01474487 

Seed 

NA 

MSD 

0.167 

OF 

6 

Control 

GH_ERC 

OF P-Value 

6 0.0065 

F Stat 

12.14 

-------- -----------------
Tot a I 0.2673987 7 

Distributional Tests 

Attribute Test Test Stat Critical P-Value 

Variances Variance Ratio F 1.046 47.47 0.9713 
Distribution Shapiro-Wilk W Normality 0.9437 0.6451 0.6483 

Survival Rate Summary 

Sample Code Count Mean 95o/o LCL 95% UCL Median 

Control 4 0.8384 0.6997 0.9772 0.8493 
GH_ERC 4 0.5797 0.3934 0.766 0.5425 

Angular (Corrected) Transformed Summary 

Sample Code Count Mean 95% LCL 95% UCL Median 

Control 4 1.167 0.9762 1.358 1.173 
GH_ERC 4 0.8681 0.6727 1.063 0.828 

Survival Rate Detail 

Sample Code Rep 1 Rep2 Rep 3 Rep4 

Control 0.871 0.7241 0.8276 0.931 

GH_ERC 0.5517 0.75 0.5333 0.4839 

Angular (Corrected) Transformed Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 

Control 1.203 1.018 1.143 1.305 

GH_ERC 0.8372 1.047 0.8188 0.7693 

Survival Rate Binomials 

Sample Code Rep 1 Rep2 Rep 3 Rep4 

Control 27/31 21/29 24/29 27/29 

GH_ERC 16/29 21/28 16/30 15/31 

000-469-187-2 CETIS™ v1.8.7.16 

PMSD Test Result 

15.5°/o 

P-Type Decision(a:5%,) 

CDF Significant Effect 

! 
P-Va.lue Decision(a:5o/o) 

0.0\31 Significant Effect 

Decision(a:1%) 

Equal Variances 
Norma! Distribution 

Min Max Std Err CV% %Effect 

0.7241 0.931 0.0436 10.4%1 0.0% 

0.4839 0.75 0.05854 20.19% 30.86% 

Min Max Std Err CV% %Effect 

1.018 1.305 0.06003 10.29o/o 0.0% 

0.7693 1.047 0.0614 14.14o/o 25.63°/o 

~ 
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CETIS Analytical Report 

Salmonid Embryo-Alevin Survival and Development Test 

Analysis ID: 02-9576-3995 Endpoint: Survival Rate 
Analyzed: 20 Jul-1519:56 Analysis: Parametric· Two Sample 
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Report Date: 

Test Code: 

20 Jul-1519:56 (p 2 of 2) 

15361-GH_ERCa I 10-0433-7912 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 
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CETIS Analytical Report 

Salmon id Embryo·Alevin Survival and Development Test 

Analysis ID: 
Analyzed: 

Batch ID: 

Start Date: 

Ending Date: 

05-0536-4488 
20 Jul-15 20:07 

16-1248-1807 

29 Apr-15 15:45 

29 May-15 12:30 

Endpoint: Survival Rate 
Analysis: Parametric-Two Sample 

Test Type: Survival-Development 

Protocol: EC/EPS 1/RM/28 

Species: Oncorhynchus mykiss 

Report Date: 

Test Code: 

20 Jul-15 20:08 (p 1 of 2) 

15359-EV MC2a I 00-3565-2663 

Nautilus Environmental 

CETIS Version: CETISv1 .8.7 
Official Results: Yes 

Analyst: Yvonne Lam 

Diluent: Dechlorinated Tap Water 

Brine: 

Duration: 29d 21h Source: Vancouver Island Trout Hatchery Age: 

Sample Code Sample ID 

Control 02-5737-4597 

EV_MC2 06-5856-0786 

Sample Code Material Type 

Control Water Sample 

EV_MC2 Water Sample 

Data Transform Zeta 

Angular (Corrected) NA 

Equal Variance t Two-Sample Test 

Sample Code vs Sample Code 

Control·--&/,1# .. '1..- EV_MC2 

ANOVATable 

Source Sum Squares 

Between 0.004555915 
Error 0.03074839 
Tota_,l-----~0.--03'--53043 

Distributional Tests 

Attribute Test 

Sample Date Receive Date Sample Age Client Name 

29 Apr-15 29 Apr-15 16h Teck Coar 

28 Apr-1512:05 29 Apr-15 07:20 28h (6.5 'C) 

Sample Source 

Teck Coal 

Teck Coal 

Alt Hyp Trials 

C>T NA 

Test Stat Critical 

-0.9429 1.943 

Mean Square 

0.004555915 
0.005124731 

Seed 

NA 

MSO OF 

0.098 6 

OF 

6 -------------·-----
/ 7 

Test Stat Critical 

Station Location 

Control 

EV_MC2 

P-Value 

0.8089 

F Stat 

0.889 

PMSO 

9.33o/o 

P-Type 

COF 

P-Value 

0.3821 

Latitude 

Test Result 

Decision{a:5°/o) 

Non-Significant Effect 

Oecision(a:5°/o} 

Non-Significant Effect 

P-Value Decision(a:1o/o} 
Variances 
Distribution 

Variance Ratio F 
Shapiro-Wllk W Normality 

5.313 47.47 0.2036 Equal Variances 
0.9645 0.6451 0.8516 Normal Distribution 

Survival Rate Summary 

Sample Code Count Mean 95% LCL 95o/o UCL Median Min Max Std Err 
Control 4 0.8356 0.7883 0.8829 0.8357 0.8 0.871 0.01486 
EV_MC2 4 0.8653 0.768 0.9626 0.8607 0.8065 0.9333 0.03058 

Angular (Corrected) Transformed Summary 

Sample Code Count Mean 95% LCL 95% UCL Median Min Max Std Err 
Control 4 1.154 1.09 1.219 1.154 1.107 1.203 0.02015 
EV_MC2 4 1.202 1.054 1.35 1.192 1.115 1.31 0.04644 

Survival Rate Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 
Control 0.8438 0.8276 0.871 0.8 
EV_MC2 0.9333 0.8065 0.9 0.8214 

Angular (Corrected} Transformed Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 
Control 1.164 1.143 1.203 1.107 
EV_MC2 1.31 1.115 1.249 1.135 

Survival Rate Binomials 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 
Control 27/32 24/29 27/31 24/30 
EV_MC2 28/30 25/31 27/30 23/28 

000-469-187-2 CETIS'" v1 .8.7.16 Analyst: 

Project 

Longitude 

CVo/o %Effect 

3.56% O.O°/c1 
7.07o/o -3.56% 

CV% %Effect 

3.49% 0.0°/o 
7.73%) -4.13% 
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CETIS Analytical Report 

Salmonid EmbryowAlevin Survival and Development Test 

Analysis ID: 05-0536-4488 Endpoint: Survival Rate 
Analyzed: 20 Jul-15 20:07 Analysis: ParametricwTwo Sample 
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Report Date: 

Test Code: 

20 Jul-15 20:08 (p 2 of 2) 

15359-EV _MC2a I 00-3565-2663 

Nautilus Environmental 

CETIS Version: CETISv1 .8.7 

Official Results: Yes 
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CETIS Analytical Report 

Salmonid Embryo~Alevin Survival and Development Test 

Analysis ID: 

.Analyzed: 

Batch ID: 

Start Date: 
Ending Date: 

14-7784-2572 

20 Jul-15 20:17 

00-3768-9217 

29 Apr-1515:45 

29 May-15 13:30 

Endpoint: Survival Rate 

Analysis: Parametric-Two Sample 

Test Type: Survival-Development 

Protocol: EC/EPS 1/RM/28 

Species: OncorhynChus mykiss 

Report Date: 

Test Code: 

20 Jul-15 20:19 (p 1 of 2) 

15359-EV HC1a I 05-2982-0436 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Yvonne Lam 

Diluent: Dechlorinated Tap Water 

Brine: 

Duration: 29d 22h Source: Vancouver Island Trout Hatchery Age: 

Sample Code Sample ID 

Control 02-5737-4597 

EV_HC1 17-6997-4694 

Sample Code Material Type 

Control Water Sample 

EV_HC1 Water Sample 

Data Transform Zeta 
Angular (Corrected) NA 

Equal Variance t TwowSample Test 

Sample Code vs 
Contro1-·;o_~_\-\(_ \ 

ANOVA Table 

Source 

Between 
Error 
Total 

Distributional Tests 

Attribute 

Variances 

Sample Code 

EV_HC1 

Sum Squares 

0.1770926 
0.1575291 

0.3346218 

Test 

Variance Ratio F 

Sample Date Receive Date 

29 Apr-15 29 Apr-15 

28 Apr-15 08:40 29 Apr-15 07:20 

Sample Source 

Teck Coal 

Teck Coal 

Alt Hyp Trials 

C>T NA 

Test Stat Critical 

2.597 1.943 

Mean Square 

0.1770926 
0.02625486 

Test Stat 

8.915 

Seed 

NA 

MSD OF 

0.223 6 

DF 

1 

6 

7 

Critical 

47.47 
Distribution Shapiro-Wilk W Normality 0.9118 0.6451 

Survival Rate Summary 

Sample Code Count Mean 95% LCL 95o/o UCL 

Control 4 0.9259 0.8655 0.9862 
EV_HC1 4 0.6941 0.4152 0.973 

Angular {Corrected) Transformed Summary 

Sample Code Count Mean 95% LCL 95% UCL 
Control 4 1.302 1.186 1.417 
EV_HC1 4 1.004 0.6583 1.35 

Survival Rate Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 
Control 0.875 0.9667 0.9286 0.9333 
EV_HC1 0.9333 0.7097 0.6 0.5333 

Angular (Corrected) Transformed Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 
Control 1.209 1.387 1.3 1.31 
EV_HC1 1.31 1.002 0.8861 0.8188 

Survival Rate Binomials 

Sample Code Rep 1 Rep 2 Rep 3 Rep 4 
Control 28/32 29/30 26/28 28/30 
EV_HC1 28/30 22/31 18130 16/30 

Sample Age Client Name 

16h Teck Coal 

31h (6.5 °C) 

Station Location Latitude 

Control 

EV_HC1 

P-Value 

0.0204 

F Stat 

6.745 

P-Value 

0.1054 

0.3670 

Median 

0.931 

0.6548 

Median 

1.305 

0.9439 

PMSD Test Result 

16.1% 

P-Type Decision{a:5°/o) 

GDF Significant Effect 

PwValue Decision{a:5°/o) 

0.0408 Significant Effect 

Decision(a:1 o/o} 

Equal Variances 

Normal Distribution 

Min Max Std Err 

0.875 0.9667 0.01896 

0.5333 0.9333 0.08764 

Min Max Std Err 

1.209 1.387 0.03639 

0.8188 1.31 0.1086 

000-469-187-2 CETIS™ v1.8.7.16 Analyst 

Project 

Longitude 

CV% %Effect 

4.1 Ofo 0.0% 

25.25o/o 25.04% 

CVo/o %Effect 

5.59°/o 0.0% 

21.64o/o 22.86% 
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CETIS Analytical Report 

Salmonid EmbryoMAlevin Survival and Development Test 

Analysis ID: 14-7784-2572 Endpoint: Survival Rate 
Analyzed: 20 Jul-15 20:17 Analysis: Parametrlc~Two Sample 
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Report Date: 
Test Code: 

20 Jul-15 20:19 (p 2 of 2) 

15359-EV_HC1a I 05-2982-0436 

Nautilus Environmental 

CETIS Version: CET!Sv1.8.7 
Official Results: Yes 
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CETIS Analytical Report 

Salmonid Embryo~Alevin Survival and Development Test 

Analysis ID: 05-0987-4885 
Analyzed: 20 Jul-15 20:28 

Batch ID: 09-0090-0573 

Start Date: 29 Apr-1515:45 

Ending Date: 29 May-1514:00 

Duration: 29d 22h 

Endpoint: Survival Rate 
Analysis: Parametric-Two Sample 

Test Type: Survival-Development 

Protocol: EC/EPS 1/RM/28 

Species: Oncorhynchus mykiss 

Source: Vancouver Island Trout Hatchery 

Report Date: 20 Jul-15 20:29 (p 1 of 2) 

15358-CM_MC2a 119-2289-4456 Test Code: 

Nautilus Environmental 

CETIS Version: CET1Sv1.8.7 
Official Results: Yes 

Analyst: 

Diluent: 

Brine: 

Age: 

Yvonne Lam 

Dechlorinated Tap Water 

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

Control 02-5737-4597 29 Apr-15 29 Apr-15 16h Teck Coal 

CM_MC2 15-7434-2364 28 Apr-15 09:20 29 Apr-15 07:20 30h (5.8 °C) 

Sample Code Material Type 

Control Water Sample 

CM_MC2 Water Sample 

Data Transform Zeta 

Angular {Corrected) NA 

Equal Variance t Two-Sample Test 

Sample Code vs Sample Code 

Control-L,"l,.MCY CM_MC2 

ANOVATable 

Source Sum Squares 

Between 0.08594643 
Error 0.0366412 

Sample Source 

Teck Coal 

Teck Coar 

Alt Hyp Trials 

C>T NA 

Test Stat Critical 

3.751 1.943 

Mean Square 

0.08594643 
0.006106867 

~~~~~~~.~~~~~~~~~ 

Total 0.1225876 

Distributional Tests 

Attribute Test Test Stat 

Variances Variance Ratio F 1.433 
Distribution Shapiro-Wilk W Normality 0.7879 

Survival Rate Summary 

Sample Code Count Mean 95°!o LCL 

Control 4 0.8559 0.771 
CM_MC2 4 0.6882 0.5859 

Angular {Corrected) Transformed Summary 

Sample Code Count Mean 95% LCL 

Control 4 1.187 1.052 
CM_MC2 4 0.98 0.8672 

Survival Rate Detail 

Sample Code Rep 1 Rep2 Rep 3 
Control 0.8333 0.8333 0.8214 
CM_MC2 0.6452 0.7 0.7742 

Angular {Corrected) Transformed Detail 

Sample Code Rep 1 Rep2 Rep 3 
Control 1.15 1.15 1.135 
CM_MC2 0.9327 0.9912 1.076 

Survival Rate Binomials 

Sample Code Rep 1 Rep 2 Rep 3 
Control 25/30 25/30 23/28 
CM_MC2 20/31 21/30 24/31 

000-469-187-2 

Station Location Latitude 

Seed 

NA 

MSD DF 

0.107 6 

DF 

1 

6 
7 

Critical 

47.47 
0.6451 

95°/o UCL 

0.9408 
0.7905 

95°/o UCL 

1.322 
1.093 

Rep4 

0.9355 

0.6333 

Rep4 

1.314 

0.9204 

Rep 4 

29/31 

19/30 

Control 

CM_MC2 

P-Value 

0.0047 

F Stat 

14.07 

P-Value 

0.7748 
0.0212 

Median 

0.8333 
0.6726 

Median 

1.15 
0.9619 

CETIS'M v1 .8.7.16 

PMSD Test Result 

9. 13o/o 

P·Type Decision{a:5°/o) 

CDF Significant Effect 

P-Value Decision{a:5o/n) 

0.0095 Significant Effect 

Decision{ a: 1°/o) 

Equal Variances 

Normal Distribution 

Min Max Std Err 

0.8214 0.9355 0.02668 
0.6333 0.7742 0.03214 

Min Max Std Err 

1.135 1.314 0.04241 
0.9204 1.076 0.03543 

Analyst: 

Longitude 

CV% %Effect 

6.23% O.Oo/o 

9.34o/o 19.6% 

CV% %Effect 

7.14o/o O.Oo/o 

7.23% 17.46°/o 

&[:;-
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CETIS Analytical Report 

Salmonid Embryo~Alevin Survival and Development Test 

Analysis ID: 05-0987-4885 Endpoint: Survival Rate 
Analyzed: 20 Jul-15 20:28 Analysis: Parametrlc~Two Sample 
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Report Date: 

Test Code: 

20 Jul-15 20:29 (p 2 of 2) 

15358-CM MC2a I 19-2289-4456 

Nautilus Environmental 

CETIS Version: CETISv1 .8.7 
Official Results: Yes 
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CETIS Analytical Report Report Date: 

Test Code: 

20 Jul-15 20:40 (p 1 of 2) 

15364-LC_LCDSSL I 18-6731-9600 

Salmonid Embryo·Alevin Survival and Development Test Nautilus Environmental 

Analysis ID: 21-2942-6266 

Analyzed: 20 Jul-15 20:39 

Batch ID: 10-3350-5051 

Start Date: 29 Apr-1515:45 

Ending Date: 29 May-15 14:30 

Duration: 29d 23h 

Sample Code Sample ID 

Control 02-5737-4597 

LC_LCDSSLCC 14-0968-3826 

Endpoint: Survival Rate 

Analysis: Parametric-Two Sample 

Test Type: Survival-Development 

Protocol: EC/EPS 1/RM/28 

Species: Oncorhynchus mykiss 

Source: Vancouver Island Trout Hatchery 

CETIS Version: CET!Sv1,8.7 

Official Results: Yes 

Analyst: Yvonne Lam 

Diluent: Dechlorinated Tap Water 

Brine: 

Age: 

Sample Date Receive Date Sample Age Client Name Project 

29 Apr-15 29 Apr-15 16h Teck Coal 

28 Apr-1510:27 29 Apr-15 07:20 29h (8 °C) 

Sample Code Material Type Sample Source Station Location Latitude Longitude 

Control Water Sample 

LC_LCDSSLCC Water Sample 

Data Transform Zeta 
Angular (Corrected) NA 

Equal Variance t Two-Sample Test 

Sample Code vs Sample Code 

Control··c(..L.t~ LC_LCDSSLCC 

ANOVATable 

Source 

Between 

Error 

Tota! 

Distributional Tests 

Attribute 

Variances 

Sum Squares 

0.0005734109 

0.0228141 

0.02338751 

Test 

Variance Ratio F 

Teck Coal 

Teck Coal 

Alt Hyp Trials 

C>T NA 

Test Stat Critical 

-0.3883 1.943 

Mean Square 

0.0005734109 

0 .003802349 

Test Stat 

11.48 
Distribution Shapiro-Wilk W Normality 0.9338 

Survival Rate Summary 

Sample Code Count Mean 9511/o LCL 

Control 4 0.7667 0.6521 
LC_LCDSSLCC 4 0.7832 0.7507 

Angular {Corrected) Transformed Summary 

Sample Code Count Mean 95% LCL 

Control 4 1.07 0.9368 
LC_LCDSSLCC 4 1.087 1.047 

Survival Rate Detail 

Sample Code Rep 1 Rep 2 Rep 3 

Control 0.6667 0.8 0.7667 

LC_LCDSSLCC 0.8 0.8 0.7742 

Angular (Corrected) Transformed Detail 

Sample Code Rep 1 Rep 2 Rep 3 

Control 0.9553 1.107 1.067 

LC_LCDSSLCC 1.107 1.107 1.076 

Survival Rate Binomials 

Sample Code Rep 1 Rep 2 Rep3 

Control 20/30 24/30 23/30 

LC_LCDSSLCC 24/30 24/30 24/31 

000-469-187-2 

Seed 

NA 

Control 

LC_LCDSSLCC 

PMSD 

9.42o/o 

Test Result 

MSD OF P~Value P-Type Decision(a:5o/11) 

0.085 6 0.6444 CDF Non-Significant Effect 

DF F Stat P-Value Decision(a:511/o) 

1 0.1508 0.7112 Non-Significant Effect 

6 
7 

Critical P-Value Decision(a:1 o/11) 

47.47 0.0752 Equal Variances 

0.6451 0.5512 Normal Distribution 

95% UCL Median Min Max Std Err 

0.8812 0.7833 0.6667 0.8333 0.036 

0.8157 0.7871 0.7586 0.8 0.01021 

95°/o UCL Median Min Max Std Err 

1.203 1.087 0.9553 1.15 0.04182 

1.126 1.091 1.057 1.107 0.01234 

Rep4 

0.8333 

0.7586 

Rep4 

1.15 

1.057 

Rep4 

25/30 

22129 

CV0/11 

9.39% 
2.61 Ofo 

CVo/o 

7.82% 

2.27°/o 

CETIS'" v1.8.7.16 Analyst: __ _ 

o/11Effect 

0.0% 

-2.16% 

0/oEffect 

0.0% 
-1.58o/o 

~ 
~P4/1~ 
QA: __ _ 



CETIS Analytical Report 

Salmonid Embryo-Alevin Survival and Development Test 

Analysis ID: 21-2942-6266 Endpoint: Survival Rate 
Analyzed: 20 Jul-15 20:39 Analysis: Parametric-Two Sample 

Graphics 
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Report Date: 20 Jul-15 20:40 (p 2 of 2) 

Test Code: 15364-LC_LCDSSL t 18-6731-9600 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 
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CETIS Analytical Report Report Date: 23 Jul-15 09:07 (p 1 of 3) 

Test Code: TeckEARef1Sampa I 08-7949-0478 

Salmonid Embryo-Alevin Survival and Development Test Nautilus Environmental 

Analysis ID: 12-5535-1642 Endpoint: Survival Rate CETIS Version: CETISv1.8.7 
Analyzed: 23 Jul-15 9:07 Analysis: Parametric-Control vs Treatments Official Results: Yes 

Batch ID: 01-5521-3113 

Start Date: 29 Apr-1515:45 

Ending Date: 29 May-15 10:00 

Duration: 29d 18h 

Sample Code Sample ID 

FR_UFR1 02-2324-3825 

GH_ER2 01-6818-1046 

FR_FRCP1 05-6493-7701 

GH_FR1 04-0342-2568 

GH_ERC 05-7162-3210 

EV_HC1 17-6997-4694 

EV_MC2 06-5856-0786 

CM_MC2 15-7 434-2364 

LC_LCDSSLCC 14-0968-3826 

Test Type: Survival-Development 

Protocol: EC/EPS 1/RM/28 

Species: Oncorhynchus mykiss 

Source: Vancouver Island Trout Hatchery 

Sample Date Receive Date Sample Age 

28 Apr-15 09:02 29 Apr-15 07:20 31h (8.5 °C) 

28 Apr-15 29 Apr-15 07:20 40h (7 °C) 

28 Apr-15 10:30 29 Apr-15 07:20 29h (8.5 °C) 

28 Apr-15 08:40 29 Apr-15 07:20 31h (?°C) 

28 Apr-15 07:40 29 Apr-15 07:20 32h (7 °C) 

28 Apr-15 08:40 29 Apr-15 07:20 31h (6.5 °C) 

28 Apr-1512:05 29 Apr-15 07:20 28h (6.5 °C) 

28 Apr-15 09:20 29 Apr-15 07:20 30h (5.8 °C) 

28 Apr-1510:27 29 Apr-15 07:20 29h (8 °C) 

Analyst: Yvonne Lam 

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 Teck Coal 

GH_ER2 Water Sample Teck Coal 

FR_FRCP1 Water Sample Teck Coal 

GH_FR1 Water Sample Teck Coat 

GH_ERC Water Sample Teck Coal 

EV_HC1 Water Sample Teck Coal 

EV_MC2 Water Sample Teck Coal 

CM_MC2 Water Sample Teck Coal 

LC_LCDSSLCC Water Sample Teck Coal 

Data Transform Zeta Alt Hyp Trials 

Angular (Corrected) NA 

Dunnett Multiple Comparison Test 

Sample Code vs 

FR_UFR1 

ANOVATable 

Sample Code 

GH_ER2 

FR_FRCP1 

GH_FR1 

GH_ERC 

EV_HC1 

EV_MC2 

CM_MC2 

LC_LCDSSLCC 

C>T NA 

Test Stat Critical 

2.681 2.511 
0.3916 2.511 

0.2368 2.511 

2.224 2.511 

0.804 2.511 
-1.264 2.511 
1.056 2.511 
-0.05988 2.511 

Source Sum Squares Mean Square 

Between 0.4258821 0.05323527 

0.01833624 Error _______ O:c·_:4:::95:c0:..:7_,,8~6 ____ =:..: 
Total 0.9209607 

Distributional Tests 

Attribute 

Variances 

Distribution 

000-469-187-2 

Test 

Bartlett Equality of Variance 

Shapiro-Wilk W Normality 

Test Stat 

12.51 

0.9839 

FR_UFR1 

GH_ER2 

FR_FRCP1 

GH_FR1 

GH_ERC 

EV_HC1 

EV_MC2 

CM_MC2 

LC_LCDSSLCC 

Seed 

NA 

MSD 

0.241 

0.241 

0.241 

0.241 

0.241 

0.241 
0.241 

0.241 

OF 

8 

27 
35 

Critical 

20.09 

0.9166 

DF P-Value 

6 

6 

6 

6 

6 

6 
6 

6 

0.0351 

0.7711 

0.8242 

0.0880 

0.5963 

0.9967 

0.4780 

0.9021 

F Stat 

2.903 

P-Value 

0.1299 

0.8661 

CETIS'M v1 .8.7.16 

PMSD Test Result 

28.4% 

P-Type Oecision(a:5%} 

CDF 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 

CDF Non-Significant Effect 

P-Value Decision(a:5%) 

0.0179 Significant Effect 

Decision(a:1o/o} 

Equal Variances 

Normal Distribution 

Analyst: __ _ QA: __ _ 



CETIS Analytical Report 

Salmonid Embryo-Alevin Survival and Development Test 

Analysis ID: 12-5535-1642 Endpoint: Survival Rate 
Analyzed: 23 Jul-15 9:07 Analysis: Parametric-Control vs Treatments 

Report Date: 23 Jul-15 09:07 (p 2 of 3) 

Test Code: TeckEARef1Sampa I 08-7949-0478 

Nautilus Environmental 

CETIS Version: CET1Sv1 .8.7 
Official Results: Yes 

Survival Rate Summary 

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

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 

0.7757 
0.5362 
0.739 
0.7549 
0.5797 
0.6941 
0.8653 
0.6882 
0.7832 

Angular (Corrected) Transformed Summary 

Sample Code 

FR_UFR1 
GH_ER2 
FR_FRCP1 
GH_FR1 
GH_ERC 
EV_HC1 
EV_MC2 
CM_MC2 
LC_LCDSSLCC 

Survival Rate Detail 

Sample Code 

FR_UFR1 

GH_ER2 

FR_FRCP1 

GH_FR1 

GH_ERC 

EV_HC1 

EV_MC2 

CM_MC2 

LC_LCDSSLCC 

Count 

4 
4 

4 

4 

4 

4 

4 
4 

4 

Rep 1 

0.8214 

0.6333 

0.5161 

0.8333 

0.5517 

0.9333 

0.9333 

0.6452 

0.8 

Angular (Corrected) Transformed Detail 

Sample Code 

FR_UFR1 

GH_ER2 

FR_FRCP1 

GH_FR1 

GH_ERC 

EV_HC1 

EV_MC2 

CM_MC2 

LC_LCDSSLCC 

000-469-187-2 

Rep 1 

1.135 

0.9204 

0.8015 

1.15 

0.8372 

1.31 

1.31 

0.9327 

1.107 

Mean 

1.081 
0.8244 
1.044 
1.058 
0.8681 
1.004 
1.202 
0.98 
1.087 

Rep 2 

0.6667 

0.7586 

0.8333 

0.7931 

0.75 

0.7097 

0.8065 

0.7 

0.8 

Rep2 

0.9553 

1.057 

1.15 

1.099 

1.047 

1.002 

1.115 

0.9912 

1.107 

0.6547 0.8966 0.8013 0.6667 
0.2264 
0.5015 
0.5878 
0.3934 
0.4152 
0.768 
0.5859 
0.7507 

0.846 
0.9765 
0.9219 
0.766 
0.973 
0.9626 
0.7905 
0.8157 

0.5263 
0.8032 
0.7931 
0.5425 
0.6548 
0.8607 
0.6726 
0.7871 

95% LCL 95% UCL Median 

0.9403 1.222 1.109 
0.5042 
0.7851 
0.8715 
0.6727 
0.6583 
1.054 
0.8672 
1.047 

Rep 3 

0.8333 

0.3333 

0.8 

0.6 

0.5333 

0.6 

0.9 

0.7742 

0.7742 

Rep3 

1.15 

0.6155 

1.107 

0.8861 

0.8188 

0.8861 

1.249 

1.076 

1.076 

1.145 
1.302 
1.245 
1.063 
1.35 
1.35 
1.093 
1.126 

Rep 4 

0.7813 

0.4194 

0.8065 

0.7931 

0.4839 

0.5333 

0.8214 

0.6333 

0.7586 

Rep4 

1.084 

0.7044 

1.115 

1.099 

0.7693 

0.8188 

1.135 

0.9204 

1.057 

0.8124 
1.111 
1.099 
0.828 
0.9439 
1.192 
0.9619 
1.091 

CETIS'M v1.8.7.16 

0.3333 
0.5161 
0.6 
0.4839 
0.5333 
0.8065 
0.6333 
0.7586 

Min 

0.9553 
0.6155 
0.8015 
0.8861 
0.7693 
0.8188 
1.115 
0.9204 
1.057 

0.8333 
0.7586 
0.8333 
0.8333 
0.75 
0.9333 
0.9333 
0.7742 
0.8 

Max 

1.15 
1.057 
1.15 
1.15 
1.047 
1.31 
1.31 
1.076 
1.107 

O.Q38 

0.09735 
0.07463 
0.05249 
0.05854 
0.08764 
O.Q3058 

0.03214 
0.01021 

Std Err 

0.04422 
0.1006 
0.08121 
0.05871 
0.0614 
0.1086 
0.04644 
0.03543 
0.01234 

9.8o/o 
36.31o/o 
20.2o/o 
13.91 Ofo 

20.19°/o 

25.25°/o 
7.07o/o 

9.34o/o 
2.e1°1o 

CV0/o 
8.18o/o 
24.41% 

0.0o/o 
30.88% 

4.73°/o 

2.68%> 
25.26% 

10.52o/o 
-11.56% 

11.28o/o 
-0.97o/o 

0/oEffect 

o.0°1o 
23.74% 

15.56% 3.47o/o 
11.09% 2.1o/o 
14.14°/o 19.7o/o 
21.64o/o 7.12o/o 
7.73°/o -11.2% 
7 .23% 9.35o/o 
2.27% -0.53°/o 

Analyst: __ _ QA: __ _ 



CETIS Analytical Report Report Date: 23 Jul-15 09:07 (p 3 of 3) 

Test Code: TeckEARef1Sampa I 08-7949-0478 

Salmonid Embryo~Alevin Survival and Development Test Nautilus Environmental 

Analysis ID: 12-5535-1642 Endpoint: 
Analyzed: 23 Jul-15 9:07 Analysis: 

Survival Rate Binomials 

Sample Code Rep 1 Rep2 
FR_UFR1 23/28 20/30 
GH_ER2 19/30 22/29 
FR_FRCP1 16/31 25/30 

GH_FR1 25/30 23/29 
GH_ERC 16/29 21/28 
EV_HC1 28/30 22/31 
EV_MC2 28/30 25/31 

CM_MC2 20/31 21/30 

LC_LCDSSLCC 24/30 24/30 

Graphics 

000-469-187-2 

Survival Rate 
Parametric-Control vs Treatments 

Rep 3 Rep4 

25/30 25/32 

10/30 13/31 

24/30 25/31 

18/30 23/29 

16/30 15/31 

18/30 16/30 

27/30 23/28 

24/31 19/30 

24/31 22/29 

'" f ,,. 

.... 
' 0,10 

·O.!$ 

CETIS'M v1.8.7.16 

-1.5 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

• 
,, 

• 

Analyst: __ _ 

• 

QA: __ _ 



CETIS Analytical Report Report Date: 

Test Code: 

22 Jul-1515:24 (p 1 of 3) 

TeckRef2Sampa I 06-7949-5842 

Salmonid Embryo-Alevin Survival and Development Test Nautilus Environmental 

Analysis ID: 17-0751-8561 

Analyzed: 22 Jul-1515:24 

Batch ID: 

Start Date: 

16-8111-1466 

29 Apr-15 15:45 

Ending Date: 29 May-1510:00 

Duration: 29d 18h 

Sample Code Sample ID 

GH_ER2 01-6818-1046 

FR_UFR1 02-2324-3825 

FR_FRCP1 05-6493-7701 

GH_FR1 04-0342-2568 

GH_ERC 05-7162-3210 

EV_HC1 17-6997-4694 

EV_MC2 06-5856-0786 

CM_MC2 15-7434-2364 

LC_LCDSSLCC 14-0968-3826 

Sample Code Material Type 

GH_ER2 Water Sample 

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 

Angular (Corrected} NA 

Dunnett Multiple Comparison Test 

Sample Code vs Sample Code 

GH_ER2 

ANOVATable 

Source 

Between 

Error 
Total 

Distributional Tests 

Attribute 

FR_UFR1 

FR_FRCP1 

GH_FR1 

GH_ERC 

EV_HC1 

EV_MC2 
·cM_MC2 

LC_LCDSSLCC 

Sum Squares 

0.4258821 

0.4950786 

0.9209607 

Test 

Endpoint: Survival Rate CETIS Version: CETISv1.8.7 

Analysis: Parametric-Control vs Treatments Official Results: Yes 

Analyst: Yvonne Lam Test Type: Survival-Development 

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 

28 Apr-15 29 Apr-15 07:20 40h (?°C) Teck Coal 

28 Apr-15 09:02 29 Apr-15 07:20 31h (8.5 °C) 

28 Apr-1510:30 29 Apr-15 07:20 29h (8.5 °C) 

28 Apr-15 08:40 29 Apr-15 07:20 31h (7 °C) 

28 Apr-15 07:40 29 Apr-15 07:20 32h (7 °C) 

28 Apr-15 08:40 29 Apr-15 07:20 31h (6.5 °C) 

28 Apr-1512:05 29 Apr-15 07:20 28h (6.5 °C) 

28 Apr-15 09:20 29 Apr-15 07:20 30h (5.8 °C) 

28 Apr-1510:27 29 Apr-15 07:20 29h (8 °C) 

Sample Source 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coar 

Alt Hyp 

C>T 

Test Stat 

-2.681 

-2.289 

-2.444 

-0.4569 

-1.877 

-3.945 

-1.625 

-2.741 

Trials 

NA 

Critical 

2.511 

2.511 

2.511 

2.511 

2.511 

2.511 
2.511 

2.511 

Mean Square 

0.05323527 

0.01833624 

Seed 

NA 

MSD 

0.241 

0.241 

0.241 

0.241 

0.241 

0.241 

0.241 

0.241 

OF 
8 

27 

35 

Station Location 

GH_ER2 

FR_UFR1 

FR_FRCP1 

GH_FR1 

GH_ERC 

EV_HC1 

EV_MC2 

CM_MC2 

LC_LCDSSLCC 

PMSD 

43.3% 

DF P-Value P·Type 

6 1.0000 CDF 

6 0.9999 CDF 

6 1.0000 CDF 

6 0.9621 CDF 

6 0.9996 CDF 

6 1.0000 CDF 

6 0.9991 CDF 

6 1.0000 CDF 

F Stat P-Value 

2.903 0.0179 

Latitude 

Test Result 

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 

Non-Significant Effect 

Decision{a:5°/o) 

Significant Effect 

Test Stat Critical P-Value Decision(a:1%) 

Project 

Longitude 

Variances 

Distribution 
Bartlett Equality of Variance 

Shapiro-Wilk W Normality 
12.51 

0.9839 

20.09 

0.9166 

0.1299 

0.8661 

Equal Variances 

Normal Distribution 

000-469-187-2 CETIS'" v1.8.7.16 Analyst: __ _ 

~
~~utl~ 
QA: __ _ 



CETIS Analytical Report 

Salmonid Embryo-Alevin Survival and Development Test 

Analysis ID: 17-0751-8561 Endpoint: Survival Rate 

Analyzed: 22 Jul-15 15:24 Analysis: Parametric-Control vs Treatments 

Survival Rate Summary 

Sample Code 

GH_ER2 
FR_UFR1 

FR_FRCP1 
GH_FR1 
GH_ERC 

EV_HC1 
EV_MC2 

CM_MC2 
LC_LCDSSLCC 

Count 

4 

4 

4 

4 

4 

4 

4 
4 

4 

Mean 

0.5362 

0.7757 
0.739 

0.7549 
0.5797 

0.6941 
0.8653 

0.6882 

0.7832 

Angular (Corrected) Transformed Summary 

Sample Code 

GH_ER2 
FR_UFR1 

FR_FRCP1 
GH_FR1 

GH_ERC 
EV_HC1 

EV_MC2 
CM_MC2 
LC_LCDSSLCC 

Survival Rate Detail 

Sample Code 

GH_ER2 

FR_UFR1 

FR_FRCP1 

GH_FR1 

GH_ERC 

EV_HC1 

EV_MC2 

CM_MC2 

LC _LCDSSLCC 

Count 

4 

4 

4 

4 
4 

4 

4 

4 

4 

Rep 1 

0.6333 

0.8214 

0.5161 

0.8333 

0.5517 

0.9333 

0.9333 

0.6452 

0.8 

Angular (Corrected} Transformed Detail 

Sample Code 

GH_ER2 

FR_UFR1 

FR_FRCP1 

GH_FR1 

GH_ERC 

EV_HC1 

EV_MC2 

CM_MC2 

LC_LCDSSLCC 

000-469-187-2 

Rep 1 

0.9204 

1.135 

0.8015 

1.15 

0.8372 

1.31 

1.31 

0.9327 

1.107 

Mean 

0.8244 
1.081 
1.044 

1.058 
0.8681 
1.004 
1.202 

0.98 
1.087 

Rep2 

0.7586 

0.6667 

0.8333 

0.7931 

0.75 

0.7097 

0.8065 

0.7 

0.8 

Rep 2 

1.057 

0.9553 

1.15 

1.099 

1.047 

1.002 

1.115 

0.9912 

1.107 

95% LCL 

0.2264 

0.6547 
0.5015 

0.5878 
0.3934 

0.4152 

0.768 
0.5859 
0.7507 

95o/o UCL 

0.846 

0.8966 

0.9765 
0.9219 

0.766 
0.973 

0.9626 
0.7905 

0.8157 

Median 

0.5263 
0.8013 

0.8032 

0.7931 
0.5425 

0.6548 
0.8607 

0.6726 

0.7871 

95o/o LCL 95% UCL Median 

0.5042 1.145 0.8124 
0.9403 
0.7851 
0.8715 

0.6727 
0.6583 

1.054 

0.8672 
1.047 

Rep 3 

0.3333 

0.8333 

0.8 

0.6 

0.5333 

0.6 

0.9 

0.7742 

0.7742 

Rep 3 

0.6155 

1.15 

1.107 

0.8861 

0.8188 

0.8861 

1.249 

1.076 

1.076 

1.222 
1.302 

1.245 
1.063 

1.35 
1.35 

1.093 
1.126 

Rep4 

0.4194 

0.7813 

0.8065 

0.7931 

0.4839 

0.5333 

0.8214 

0.6333 

0.7586 

Rep4 

0.7044 

1.084 

1.115 

1.099 

0.7693 

0.8188 

1.135 

0.9204 

1.057 

1.109 
1.111 
1.099 

0.828 
0.9439 

1.192 
0.9619 

1.091 

CETIS'• v1.8.7.16 

Report Date: 

Test Code: 

22 Jul-15 15:24 (p 2 of 3) 

TeckRef2Sampa I 06-7949-5842 

Nautilus Environmental 

CETIS Version: CET!Sv1.8.7 

Official Results: Yes 

Min 

0.3333 
0.6667 

0.5161 

0.6 
0.4839 

0.5333 
0.8065 

0.6333 
0.7586 

Min 

0.6155 
0.9553 

0.8015 
0.8861 

0.7693 
0.8188 

1.115 
0.9204 
1.057 

Max 

0.7586 
0.8333 

0.8333 

0.8333 
0.75 

0.9333 
0.9333 

0.7742 
0.8 

Max 

1.057 

1.15 
1.15 
1.15 

1.047 
1.31 

1.31 
1.076 

1.107 

Std Err 

0.09735 

0.038 
0.07463 

0.05249 
0.05854 

0.08764 

0.03058 
0.03214 

0.01021 

Std Err 

0.1006 
0.04422 

CV% 

36.31°/o 

9.8%1 
20.2% 

13.91 o/o 
20.19% 

25.25% 

7.07°/o 
9.34o/o 
2.61 o/o 

CV% 

24.41 o/o 
8.18°/o 

0/oEffect 

O.Oo/o 

-44.67% 

-37.83% 

-40. 79°/o 
-8.13o/o 
-29.45o/o 
-61.39o/o 
-28.35% 

-46.0Bo/o 

%Effect 

O.Oo/o 
-31.14°/o 

0.08121 15.56% -26.59°/o 
0.05871 11.09°/o -28.39o/o 
0.0614 14.14°/o -5.31% 
0.1086 21.64% -21.8% 
0.04644 7. 73% -45.82% 
0.03543 7.23o/o -18.87% 
0.01234 2.27% -31.83% 

,J iW:i ,,4 I r\ 
Analyst __ _ QA: __ _ 



CETIS Analytical Report Report Date: 

Test Code: 

22 Jui-1515:24 (p 3 of 3) 

TeckRef2Sampa I 06-7949-5842 

Salmonid Embryo~Alevin Survival and Development Test Nautilus Environmental 

Analysis ID: 17-0751-8561 Endpoint: SuTVival Rate CETIS Version: CET1Sv1.8.7 
Analyzed: 22 Jul-1515:24 Analysis: Parametric~Control vs Treatments Official Results: Yes 

Survival Rate Binomials 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 

GH_ER2 19130 22129 10/30 13131 

FR_UFR1 23/28 20130 25130 25/32 

FR_FRCP1 16131 25130 24130 25131 

GH_FR1 25130 23129 18130 23/29 

GH_ERC 16129 21128 16/30 15131 

EV_HC1 28130 22131 18130 16130 

EV_MC2 28130 25/31 27/30 23/28 

CM_MC2 20/31 21/30 24/31 19/30 

LC_LCDSSLCC 24130 24130 24131 22129 

Graphics 
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000-469-187-2 CETIS'M v1.8.7.16 Analyst: __ _ QA: __ _ 



CETIS Summary Report 

Salmonid Embryo-Alevin Survival and Development Test 

Batch ID: 

Start Date: 

01-5521-3113 

29 Apr-1515:45 

Ending Date: 29 May-1510:00 

Test Type: Survival-Development 

Protocol: EC/EPS 1/RM/28 

Species: Oncorhynchus mykiss 

Report Date: 23 Jul-15 09:07 (p 1 of 2) 

Test Code: TeckEARef1Sampa I 08-7949-0478 

Nautilus Environmental 

Analyst: Yvonne Lam 
Diluent: Dechlorinated Tap Water 

Brine: 

Duration: 29d 18h Source: Vancouver Island Trout Hatchery Age: 

Sample Code Sample ID 

FR_UFR1 02-2324-3825 

GH_ER2 01-6818-1046 

FR_FRCP1 05-6493-7701 

GH_FR1 04-0342-2568 

GH_ERC 05-7162-3210 

EV_HC1 17-6997-4694 

EV_MC2 06-5856-0786 

CM_MC2 15-7 434-2364 

LC_LCDSSLCC 14-0968-3826 

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 

Proportion Normal Summary 

Sample Code Count 
FR_UFR1 4 
GH_ER2 4 
FR_FRCP1 4 
GH_FR1 4 
GH_ERC 4 
EV_HC1 4 
EV_MC2 4 

CM_MC2 4 
LC_LCDSSLCC 4 

Proportion Normal Detail 

Sample Code Rep 1 

FR_UFR1 0.7857 

GH_ER2 0.6333 

FR_FRCP1 0.4839 

GH_FR1 0.8333 

GH_ERC 0.5517 

EV_HC1 0.9 

EV_MC2 0.9333 

CM_MC2 0.6452 

LC_LCDSSLCC 0.7 

000-469-187-2 

Sample Date Receive Date Sample Age Client Name 

28 Apr-15 09:02 29 Apr-15 07:20 31h (8.5 'C) Teck Coar 

28 Apr-15 29 Apr-15 07:20 40h (7 'C) 

28 Apr-15 10:30 29 Apr-15 07:20 29h (8.5 'C) 

28 Apr-15 08:40 29 Apr-15 07:20 31h(7'C) 

28 Apr-15 07:40 29 Apr-15 07:20 32h (7 'C) 

28 Apr-15 08:40 29 Apr-15 07:20 31h (6.5 'C) 

28 Apr-15 12:05 29 Apr-15 07:20 28h (6.5 'C) 

28 Apr-15 09:20 29 Apr-15 07:20 30h (5.8 'C) 

28 Apr-1510:27 29 Apr-15 07:20 29h (8 'C) 

Sample Source Station Location 

Teck Coal FR_UFR1 

Teck Coal GH_ER2 

Teck Coal FR_FRCP1 

Teck Coar GH_FR1 

Teck Coal GH_ERC 

Teck Coal EV_HC1 

Teck Coal EV_MC2 

Teck Coal CM_MC2 

Teck Coal LC_LCDSSLCC 

Mean 95o/o LCL 95% UCL Min Max Std Err 

0.7261 0.5412 0.9111 0.5667 0.8333 0.05811 

0.5362 0.2264 0.846 0.3333 0.7586 0.09735 

0.7226 0.4656 0.9795 0.4839 0.8333 0.08074 

0.7549 0.5878 0.9219 0.6 0.8333 0.05249 

0.5631 0.3563 0.7698 0.4667 0.75 0.06496 

0.6858 0.4307 0.9408 0.5333 0.9 0.08014 

0.8483 0.7206 0.976 0.7742 0.9333 0.04012 

0.6882 0.5859 0.7905 0.6333 0.7742 0.03214 

0.7501 0.6843 0.816 0.7 0.8 0.02069 

Rep2 Rep 3 Rep4 

0.5667 0.8333 0.7188 

0.7586 0.3333 0.4194 

0.8333 0.7667 0.8065 

0.7931 0.6 0.7931 

0.75 0.4667 0.4839 

0.7097 0.6 0.5333 

0.7742 0.9 0.7857 

0.7 0.7742 0.6333 

0.8 0.7419 0.7586 

CETIS'" v1.8.7.16 

Project 

Latitude Longitude 

Std Dev CV%J 

0.1162 16.01 o/o 
0.1947 36.31 o/o 
0.1615 22.35o/o 
0.105 13.91% 
0.1299 23.07% 
0.1603 23.37% 
0.08023 9.46°/o 
0.06428 9.34% 
0.04139 5.52% 

Analyst: __ _ 

%Effect 

0.0% 
26.16% 
0.49°/o 
-3.96°/o 
22.46o/o 
5.56o/o 
-16.83% 
5.23% 
-3.31% 
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CETIS Summary Report Report Date: 23 Jul-15 09:07 (p 2 of 2) 

Test Code: TeckEARef1Sampa I 08-7949-0478 

Salmonid Embryo~Alevin Survival and Development Test Nautilus Environmental 

Proportion Normal Binomials 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 

FR_UFR1 22/28 17/30 25/30 23/32 

GH_ER2 19/30 22/29 10130 13/31 

FR_FRCP1 15131 25/30 23130 25131 

GH_FR1 25/30 23/29 18/30 23/29 

GH_ERC 16/29 21/28 14/30 15/31 

EV_HC1 27/30 22/31 18/30 16130 

EV_MC2 28130 24131 27130 22/28 

CM_MC2 20131 21130 24131 19130 

LC_LCDSSLCC 21130 24/30 23131 22/29 

000-469-187-2 CETIS'M v1.8.7.16 Analyst:. __ _ QA: __ _ 



CETIS Analytical Report 

Salmonid Embryo~Alevin Survival and Development Test 

Analysis ID: 
Analyzed: 

Batch ID: 

Start Date: 
Ending Date: 

Duration: 

04-2271 -6139 
20Jul-15 19:05 

06-7849-4849 

29 Apr-15 15:45 

29 May-1510:00 

29d 18h 

Endpoint: 

Analysis: 

Proportion Normal ( \j \4\;I rtt•\ 
Parametric-Two Sample 

Test Type: Survival-Development 

Protocol: EC/EPS 1/RM/28 

Species: Oncorhynchus mykiss 

Source: Vancouver Island Trout Hatchery 

Report Date: 

Test Code: 

20 Jul-15 19:05 (p 1 of 2) 

15360-FR-UFR1a j 15-5330-4282 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: Yvonne Lam 

Diluent: Dechlorinated Tap Water 

Brine: 

Age: 

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

Control 02-5737-4597 29 Apr-15 29Apr-15 16h Teck Coal 

FR_UFR1 02-2324-3825 28 Apr-15 09:02 29 Apr-15 07:20 31h (8.5 °C) 

Sample Code Material Type 

Control Water Sample 

FR_UFR1 Water Sample 

Data Transform Zeta 
Angular (Corrected) NA 

Equal Variance t Two-Sample Test 

Sample Code vs 

Control~~~ 

ANOVATable 

Source 
Between 

Error 

Tota! 

Distributional Tests 

Attribute 

Variances 

Sample Code 

FR_UFR1 

Sum Squares 

0.02172516 
0.07019959 
0.09192476 

Test 

Variance Ratio F 

Sample Source 

Teck Coal 

Teck Coal 

Alt Hyp Trials 

C>T NA 

Test Stat Critical 

1.363 1.943 

Mean Square 

0.02172516 
0.01169993 

Test Stat 
2.452 

Distribution Shapiro-Wilk W Normality 0.9287 

Proportion Normal Summary 

Sample Code Count Mean 95o/o LCL 

Control 4 0.8149 0.7123 
FR_UFR1 4 0.7261 0.5412 

Angular (Corrected) Transformed Summary 

Sample Code Count Mean 95o/o LCL 

Control 4 1.13 0.9992 
FR_UFR1 4 1.026 0.8208 

Proportion Normal Detail 

Sample Code Rep 1 Rep 2 Rep 3 
Control 0.8667 0.7333 0.8667 
FR_UFR1 0.7857 0.5667 0.8333 

Angular (Corrected} Transformed Detail 

Sample Code Rep 1 Rep2 Rep 3 
Control 1.197 1.028 1.197 
FR_UFR1 1.09 0.8523 1.15 

Proportion Normal Binomials 

Sample Code Rep 1 Rep 2 Rep 3 
Centro! 26/30 22/30 26/30 
FR_UFR1 22128 17/30 25/30 

000-469-187 -2 

Station Location Latitude 

Seed 
NA 

Control 

FR_UFR1 

MSD OF P-Value 

0.149 6 0.1110 

DF F Stat 

1 1.857 
6 
7 

Critical P-Value 

47.47 0.4808 
0.6451 0.5047 

95o/o UCL Median 

0.9176 0.8299 
0.9111 0.7522 

95% UCL Median 

1.261 1.148 
1.231 1.051 

Rep4 

0.7931 

0.7188 

Rep4 

1.099 

1.012 

Rep4 

23/29 

23/32 

CETIS'M v1 .8.7.16 

PMSD Test Result 

1 s.2°1o 

P-Type Decision(a:So/n) 

GDF Non-Significant Effect 

P-Value Decision(a:S%1) 

0.2219 Non-Significant Effect 

Decision( a: 1°/o) 
Equal Variances 

Normal Distribution 

Min Max Std Err 

0.7333 0.8667 0.03226 
0.5667 0.8333 0.05811 

Min Max Std Err 

1.028 1.197 0.04117 
0.8523 1.15 0.06446 

Analyst: 

Longitude 

CV% %Effect 

7.92o/o O.Oo/o 
16.01 Ofo 10.9°/o 

CV% %Effect 

7.29°/o 0.0% 

12.57% 9.22°/o 
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CETIS Analytical Report 

Salmonid Embryo-Alevin Survival and Development Test 

Analysis ID: 04-2271-6139 

Analyzed: 20 Jul-1519:05 

Graphics 
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Report Date: 

Test Code: 

20 Jul-1519:05 (p 2 of 2) 

15360-FR-UFR1a I 15-5330-4282 

Nautilus Environmental 

CETIS Version: CET1Sv1.8.7 
Official Results: Yes 
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CETIS Analytical Report 

Salmonid Embryo~Alevin Survival and Development Test 

Analysis ID: 
Analyzed: 

Batch ID: 

Start Date: 
Ending Date: 

11-1832-6209 

20 Jul-1519:20 

15-4503-3924 

29 Apr-15 15:45 

29 May-1512:00 

Endpoint: Proportion Normal 

Analysis: Parametric-Two Sample 

Test Type: Survival-Development 

Protocol: EC/EPS 1/RM/28 

Species: Oncorhynchus mykiss 

Report Date: 

Test Code: 

20 Jul-15 19:20 (p 1 of 2) 

15362-GH ER2a 113-3908-2447 

Nautilus Environmental 

CETIS Version: CETISv1 .8.7 

Official Results: Yes 

Analyst: Yvonne Lam 

Diluent: Dechlorinated Tap Water 

Brine: 

Duration: 29d 20h Source: Vancouver Island Trout Hatchery Age: 

Sample Code Sample ID 

Control 02-5737-4597 

GH_ER2 01-6818-1046 

Sample Code Material Type 

Control Water Sample 

GH_ER2 Water Sample 

Data Transform Zeta 

Angular (Corrected) NA 

Equal Variance t Two-Sample Test 

Sample Code vs Sample Code 

Contro1-.;.t13'(t} GH_ER2 

ANOVATable 

Source 

Between 
Error 
Tota! 

Distributional Tests 

Attribute 

Variances 

Sum Squares 

0.2833136 

0.1339644 

0.417278 

Test 

Variance Ratio F 

Sample Date Receive Date 

29 Apr-15 29 Apr-15 

28 Apr-15 29 Apr-15 07:20 

Sample Source 

Teck Coal 

Teck Coal 

Alt Hyp Trials 

C>T NA 

Test Stat Critical 

3.562 1.943 

Mean Square 

0.2833136 

0.0223274 

Test Stat 

9.711 

Seed 

NA 

MSD OF 

0.205 6 

OF 

6 
7 

Critical 

47.47 
Distribution Shapiro-Wilk W Normality 0.9782 0.6451 

Proportion Normal Summary 

Sample Code Count Mean 95o/o LCL 95% UCL 

Control 4 0.867 0.794 0.9399 
GH_ER2 4 0.5362 0.2264 0.846 

Angular (Corrected) Transformed Summary 

Sample Code Count Mean 95% LCL 95% UCL, 

Control 4 1.201 1.098 1.303 
GH_ER2 4 0.8244 0.5042 1.145 

Proportion Normal Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 

Control 0.8929 0.9 0.8 0.875 

GH_ER2 0.6333 0.7586 0.3333 0.4194 

Angular (Corrected) Transformed Detail 

Sample Code Rep 1 Rep2 Rep 3 Rep4 

Control 1.237 1.249 1.107 1.209 
GH_ER2 0.9204 1.057 0.6155 0.7044 

Proportion Normal Binomials 

Sample Code Rep 1 Rep2 Rep 3 Rep4 

Control 25/28 27/30 24/30 28/32 

GH_ER2 19/30 22/29 10/30 13/31 

Sample Age Client Name 

16h Teck Coal 

40h (7 °C) 

Station Location Latitude 

Control 

GH_ER2 

P-Value 

0.0059 

F Stat 

12.69 

P-Value 

0.0941 

0.9537 

Median 

0.8839 

0.5263 

Median 

1.223 

0.8124 

PMSD Test Result 

P-Type Decision(a:5°/o) 

GDF Significant Effect 

P·Value Decision(a:5o/o) 

0.0119 Significant Effect 

Decision{a:1%) 

Equal Variances 
Normal Distribution 

Min Max Std Err 

0.8 0.9 0.02293 

0.3333 0.7586 0.09735 

Min Max Std Err 

1.107 1.249 0.03228 

0.6155 1.057 0.1006 

000-469-187-2 CETIS'M v1 .8.7.16 Analyst: 

Project 

Longitude 

CV% %Effect 

5.29% 0.0%i 
36,31% 38.16% 

CV% %Effect 

5.38% 0.0°/o 
24.41o/o 31.35% 
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CETIS Analytical Report 

Salmonid Embryo-Alevin Survival and Development Test 

Analysis ID: 11-1832-6209 

Analyzed: 20 Jul-1519:20 
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Endpoint: Proportion Normal 

Analysis: Parametric-Two Sample 

-

o.io 

CETIS'M v1 .8.7.16 

Report Date: 

Test Code: 

20 Jul-15 19:20 (p 2 of 2) 

15362-GH_ER2a 113-3908-2447 

Nautilus Environmental 

CETIS Version: CET!Sv1.8.7 

Official Results: Yes 
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CETIS Analytical Report 

Salmonid Embryo~Alevin Survival and Development Test 

Analysis ID: 

Analyzed: 

Batch ID: 

Start Date: 

Ending Date: 

02-6261-7664 
20 Jul-1519:32 

10-0178-4273 

29 Apr-1515:45 

29 May-15 10:30 

Endpoint: Proportion Normal 
Analysis: Parametric-Two Sample 

Test Type: Survival-Development 

Protocol: EC/EPS 1/RM/28 

Species: Oncorhynchus mykiss 

Report Date: 

Test Code: 

20 Jul-15 19:32 (p 1 of 2) 

15360-FR_FRCP1a I 07-3650-4684 

Nautilus Environmental 

CETIS Version: CET1Sv1 .8.7 
Official Results: Yes 

Analyst: Yvonne Lam 
Diluent: Dechlorinated Tap Water 

Brine: 

Duration: 29d 19h Source: Vancouver Island Trout Hatchery Age: 

Sample Code Sample ID 

Control 02-5737-4597 

FR_FRCP1 05-6493-7701 

Sample Code Material Type 
Control Water Sample 

FR_FRCP1 Water Sample 

Data Transform Zeta 
Angular (Corrected) NA 

Equal Variance t Two-Sample Test 

Sample Code vs Sample Code 

Control~fr;S-J«:P\ FR_FRCP1 

ANOVATable 

Source Sum Squares 

Between 0.0638384 
Error 0.1164299 
Total 0.1802683 

Distributional Tests 

Attribute Test 

Variances Variance Ratio F 

Sample Date Receive Date 

29Apr-15 29 Apr-15 

28 Apr-1510:30 29 Apr-15 07:20 

Sample Source 

Teck Coal 

Teck Coal 

Alt Hyp Trials 

C>T NA 

Test Stat Critical 

1.814 1.943 

Mean Square 

0.0638384 
0.01940498 

Test Stat 

3.574 

Seed 

NA 

MSD DF 

0.191 6 

DF 

1 
6 
7 

Critical 

47.47 
Distribution Shapiro-Wilk W Normality 0.8792 0.6451 

Proportion Normal Summary 

Sample Code Count Mean 95% LCL 95°/o UCL 

Contra! 4 0.8667 0.7698 0.9635 
FR_FRCP1 4 0.7226 0.4656 0.9795 

Angular (Corrected) Transformed Summary 

Sample Code Count Mean 95°!o LCL 95o/o UCL 

Control 4 1.204 1.057 1.351 
FR_FRCP1 4 1.025 0.7483 1.302 

Proportion Normal Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 
Control 0.9333 0.8 0.8333 0.9 
FR_FRCP1 0.4839 0.8333 0.7667 0.8065 

Angular (Corrected) Transformed Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 
Control 1.31 1.107 1.15 1.249 
FR_FRCP1 0.7693 1.15 1.067 1.115 

Proportion Normal Binomials 

Sample Code Rep 1 Rep 2 Rep 3 Rep 4 
Control 28/30 24130 25130 27130 
FR_FRCP1 15/31 25/30 23/30 25131 

Sample Age Client Name 

16h Teck Coal 

29h (8.5 °C) 

Station Location Latitude 
Control 

FR_FRCP1 

P-Value 

0.0598 

F Stat 

3.29 

P-Value 

0.3234 
0.1849 

Median 

0.8667 
0.7866 

Median 

1.2 
1.091 

PMSD Test Result 

17.0% 

P-Type Decision(a:5°/o) 

CDF Non-Significant Effect 

P-Value Decision(a:5%) 

0.1196 Non-Significant Effect 

Decision{a:1°/o) 

Equal Variances 

Norma! Distribution 

Min Max Std Err 

0.8 0.9333 0.03043 
0.4839 0.8333 0.08074 

Min Max Std Err 

1.107 1.31 0.04606 
0.7693 1.15 0.08707 

000-469-187-2 CETIS'M v1.8.7.16 Analyst: 

Project 

Longitude 

CV% %Effect 

7.02°/o 0.0°/o 

22.35o/o 16.63% 

CV% %Effect 

7.65% 0.0% 

16.98o/o 14.84°/o 
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CETIS Analytical Report 

Salmonid Embryo-Alevin Survival and Development Test 

Analysis ID: 02-6261-7664 
Analyzed: 20 Jul-1519:32 
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Report Date: 20 Jul-15 19:32 (p 2 of 2) 

Test Code: 15360-FR_FRCP1a I 07-3650-4684 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 
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CETIS Analytical Report 

Salmonid Embryo-Alevin Survival and Development Test 

Analysis ID: 

Analyzed: 

Batch ID: 

Start Date: 

Ending Date: 

Duration: 

17-1183-4756 
20 Jul-15 19:45 

11-3405-4903 

29 Apr-15 15:45 

29 May-1511:00 

29d 19h 

Endpoint: Proportion Normal 
Analysis: Parametric-Two Sample 

Test Type: Survival-Development 

Protocol: EC/EPS 1/RM/28 

Species: Oncorhynchus mykiss 

Source: Vancouver Island Trout Hatchery 

Report Date: 

Test Code: 

20 Jul-15 19:46 (p 1 of 2) 

15361-GH_FR1a I 09-3436-7831 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: Yvonne Lam 

Diluent: Dechlorinated Tap Water 

Brine: 

Age: 

Sample Code Sample ID Sample Date Receive Date Sample Age Client Name Project 
Control 02-5737-4597 29 Apr-15 29 Apr-15 16h Teck Coal 

GH_FR1 04-0342-2568 28 Apr-15 08:40 29 Apr-15 07:20 31h (7 °C) 

Sample Code Material Type Sample Source Station Location Latitude 

Contra! Water Sample 

GH_FR1 Water Sample 

Data Transform Zeta 
Angular (Corrected) NA 

Equal Variance t Two-Sample Test 

Sample Code vs 

Control -\i-\l}P-1 

ANOVA Table 

Source 

Between 

Error 
Total 

Distributional Tests 

Attribute 

Variances 

Sample Code 

GH_FR1 

Sum Squares 

0.01377931 
0.09137621 
0.1051555 

Test 

Variance Ratio F 

Teck Coal 

Teck Coal 

Alt Hyp Trials 

C>T NA 

Test Stat Critical 

0.9512 1.943 

Mean Square 

0.01377931 
0.01522937 

Test Stat 

1.209 
Distribution Shapiro-Wilk W Normality 0.96 

Proportion Normal Summary 

Sample Code Count Mean 95o/o LCL 

Control 4 0.8183 0.671 
GH_FR1 4 0.7549 0.5878 

Angular (Corrected) Transformed Summary 

Sample Code Count Mean 95% LCL 

Control 4 1.141 0.9359 
GH_FR1 4 1.058 0.8715 

Proportion Normal Detail 

Sample Code Rep 1 Rep2 Rep 3 
Control 0.9355 0.8214 0.7097 
GH_FR1 0.8333 0.7931 0.6 

Angular (Corrected) Transformed Detail 

Sample Code Rep 1 Rep 2 Rep3 
Control 1.314 1.135 1.002 
GH_FR1 1.15 1.099 0.8861 

Proportion Normal Binomials 

Sample Code Rep 1 Rep 2 Rep 3 
Control 29/31 23/28 22/31 
GH_FR1 25/30 23/29 18/30 

000-469-187-2 

Seed 

NA 

Control 

GH_FR1 

MSD DF P·Value 

0.17 6 0.1891 

DF F Stat 

1 0.9048 
6 
7 

Critical P-Value 

47.47 0.8797 
0.6451 0.8105 

95% UCL Median 

0.9655 0.8139 
0.9219 0.7931 

95% UCL Median 

1.347 1.125 
1.245 1.099 

Rep4 

0.8065 

0.7931 

Rep4 

1.115 

1.099 

Rep4 

25/31 

23/29 

CETIS™ v1.8.7.16 

PMSD Test Result 

16.6o/o 

P·Type Decision(a:5o/o) 

GDF Non-Significant Effect 

P-Value Decision(a:5°/o) 

0.3782 Non-Significant Effect 

Decision(a:1o/n) 

Equal Variances 

Normal Distribution 

Min Max Std Err 

0.7097 0.9355 0.04626 
0.6 0.8333 0.05249 

Min Max Std Err 

1.002 1.314 0.06456 
0.8861 1.15 0.05871 

Analyst: 

Longitude 

CV% %Effect 

11.31o/o 0.0% 

13.91% 7.75% 

cvn;o 0/nEffect 

11.31% 0.0% 
11.09% 7.27% 
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CETIS Analytical Report 

Salmonid Embryo~Alevin Survival and Development Test 

Analysis ID: 17-1183-4756 

Analyzed: 20 Jul-15 19:45 

Graphics 
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Report Date: 

Test Code: 

20 Jul-1519:46 (p 2 of 2) 

15361-GH FR1a I 09-3436-7831 

Nautilus Environmental 

CETIS Version: CET!Sv1.8. 7 

Official Results: Yes 
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CETIS Analytical Report 

Salmonid Embryo-Alevin Survival and Development Test 

Analysis ID: 19-2808-2456 

Analyzed: 20 Jul-1519:56 

Batch ID: 20-0373-2907 

Start Date: 29 Apr-15 15:45 

Ending Date: 29 May-15 11 :30 

Duration: 29d 20h 

Endpoint: Proportion Normal 

Analysis: Parametric-Two Sample 

Test Type: SuJVival-Development 

Protocol: EC/EPS 1/RM/28 

Species: Oncorhynchus mykiss 

Source: Vancouver Island Trout Hatchery 

Report Date: 

Test Code: 

20 Jul-1519:56 (p 1 of 2) 

15361-GH ERCa 110-0433-7912 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Yvonne Lam 

Diluent: Dechlorinated Tap Water 

Brine: 

Age: 

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

Contra! 02-5737-4597 29 Apr-15 29 Apr-15 16h Teck Coal 

GH_ERC 05-7162-3210 28 Apr-15 07:40 29 Apr-15 07:20. 32h (7 "C) 

Sample Code Material Type Sample Source Station Location Latitude 

Control Water Sample 

GH_ERC Water Sample 

Data Transform Zeta 

Angular (Corrected) NA 

Equal Variance t Two~Sample Test 

Sample Code vs 

Control-(,.\-\~'{_ 

ANOVATable 

Source 

Between 

Error 

Total 

Distributional Tests 

Attribute 

Variances 

Sample Code 

GH_ERC 

Sum Squares 

0.1669163 

0.08107811 
0.2479944 

Test 

Variance Ratio F 

Teck Coal 

Teck Coa! 

Alt Hyp Trials 

C>T NA 

Test Stat Critical 

3.515 1.943 

Mean Square 

0.1669163 

0.01351302 

Test Stat 

2.128 
Distribution Shapiro-Wilk W Normallty 0.9323 

Proportion Normal Summary 

Sample Code Count Mean 95%1 LCL 

Control 4 0.8217 0.7076 
GH_ERC 4 0.5631 0.3563 

Angular {Corrected) Transformed Summary 

Sample Code Count Mean 95°/o LCL 

Control 4 1.14 0.9924 
GH_ERC 4 0.8514 0.6357 

Proportion Normal Detail 

Sample Code Rep 1 Rep 2 Rep 3 

Control 0.8387 0.7241 0.8276 

GH_ERC 0.5517 0.75 0.4667 

Angular (Corrected) Transformed Detail 

Sample Code Rep 1 Rep 2 Rep 3 

Control 1.158 1.018 1.143 
GH_ERC 0.8372 1.047 0.752 

Proportion Normal Binomials 

Sample Code Rep 1 Rep 2 Rep 3 

Control 26/31 21/29 24/29 

GH_ERC 16/29 21/28 14/30 

000-469-187 -2 

Seed 

NA 

MSD DF 

0.16 6 

OF 

1 

6 

7 

Critical 

47.47 

0.6451 

95% UCL 

0.9359 

0.7698 

95o/o UCL 

1.288 

1.067 

Rep4 

0.8966 

0.4839 

Rep4 

1.243 

0.7693 

Rep4 

26/29 

15/31 

Control 

GH_ERC 

P~Value 

0.0063 

F Stat 

12.35 

P~Value 

0.5511 

0.5369 

Median 

0.8331 

0.5178 

Median 

1.15 

0.8032 

CETIS'" v1.8.7.16 

PMSD Test Result 

16.QOfo 

P-Type Decision(a:5%} 

GDF Significant Effect 

P~Value Decision(a:So/o) 

0.0126 Significant Effect 

Decision(Q: 1°/o) 

Equal Variances 

Normal Distribution 

Min Max Std Err 

0.7241 0.8966 0.03588 

0.4667 0.75 0.06496 

Min Max Std Err 

1.018 1.243 0.04648 

0.752 1.047 0.0678 

Analyst: 

Longitude 

CVo/o %Effect 

8.73% 0.0% 

23.07°/o 31.48o/o 

CV0/o %Effect 

8.15% 0.0% 

15.93% 25.33% 

~ 
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CETIS Analytical Report 

Salmonid Embryo-Alevin Survival and Development Test 

Analysis ID: 19-2808-2456 

Analyzed: 20 Jul-1519:56 

Graphics 
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Endpoint: Proportion Normal 
Analysis: ParametricRTwo Sample 

CETIS™ v1 .8.7.16 
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Report Date: 

Test Code: 

20 Jul-15 19:56 (p 2 of 2) 

15361-GH_ERCa ! 10-0433-7912 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 
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CETIS Analytical Report 

Salmonid Embryo-Alevin Survival and Development Test 

Analysis ID: 02-1507-2700 

Analyzed: 20 Jul-15 20:07 

Batch ID: 16-1248-1807 

Start Date: 29 Apr-1515:45 

Ending Date: 29 May-1512:30 

Endpoint: Proportion Normal 

Analysis: Parametric-Two Sample 

Test Type: Survival-Development 

Protocol: EC/EPS 1/RM/28 

Species: Oncorhynchus mykiss 

Report Date: 

Test Code: 

20 Jul-15 20:08 (p 1 of 2) 

15359-EV _ MC2a I 00-3565-2663 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Yvonne Lam 

Diluent: Dechlorinated Tap Water 

Brine: 

Duration: 29d 21h Source: Vancouver Island Trout Hatchery Age: 

Sample Code Sample ID 

Control 02-5737-4597 

EV_MC2 06-5856-0786 

Sample Code Material Type 

Control Water Sample 

EV_MC2 Water Sample 

Data Transform Zeta 

Angular (Corrected) NA 

Equal Variance t Two-Sample Test 

Sample Code vs 

Control-~v .f'-c:;z, 

ANOVA Table 

Source 

Between 

Error 
Total 

Distributional Tests 

Attribute 

Variances 

Sample Code 

EV_MC2 

Sum Squares 

0.002728029 

0.04598035 
0.04870838 

Test 

Variance Ratio F 

Sample Date Receive Date 

29 Apr-15 29Apr-15 

28 Apr-1512:05 29 Apr-15 07:20 

Sample Source 

Teck Coal 

Teck Coal 

Alt Hyp Trials 

C>T NA 

Test Stat Critical 
-0.5966 1.943 

Mean Square 

0.002728029 

0.007663392 

Test Stat 

7.63 

Seed 

NA 

MSD DF 

0.120 6 

OF 

6 

7 

Critical 

47.47 
Distribution Shapiro-Wilk W Normality 0.9593 0.6451 

Proportion Normal Summary 

Sample Code Count Mean 95% LCL 95o/u UCL 

Control 4 0.8278 0.7785 0.877 
EV_MC2 4 0.8483 0.7206 0.976 

Angular (Corrected) Transformed Summary 

Sample Code Count Mean 95% LCL 9511/o UCL 
Control 4 1.144 1.077 1.211 
EV_MC2 4 1.181 0.9957 1.366 

Proportion Normal Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 
Control 0.8125 0.8276 0.871 0.8 

EV_MC2 0.9333 0.7742 0.9 0.7857 

Angular (Corrected} Transformed Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep 4 

Control 1.123 1.143 1.203 1.107 
EV_MC2 1.31 1.076 1.249 1.09 

Proportion Normal Binomials 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 
Control 26/32 24/29 27/31 24/30 
EV_MC2 28/30 24/31 27/30 22/28 

Sample Age Client Name 

16h Teck Coal 

28h (6.5 °C) 

Station Location Latitude 

Control 

EV_MC2 

P-Value 

0.7137 

F Stat 

0.356 

P-Value 

0.1292 

0.8029 

Median 

0.82 

0.8429 

Median 

1.133 

1.169 

PMSD Test Result 

P-Type Decision(a:5o/o) 

CDF Non-Significant Effect 

P-Value Decision(a:So/u) 

0.5726 Non-Significant Effect 

Decision(a:1 o/u) 

Equa! Variances 
Normal Distribution 

Min Max Std Err 

0.8 0.871 0.01547 

0.7742 0.9333 0.04012 

Min Max Std Err 

1.107 1.203 0.02107 

1.076 1.31 0.0582 

000-469-187-2 CET!S™ v1.8.7.16 Analyst: 

Project 

Longitude 

CV% %Effect 

3.74o/u 0.0% 
9.46% -2.48% 

CVo/o %Effect 

3.68°/o 0.0% 
9.86°/o -3.23o/o 

~~ 
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CETIS Analytical Report 

Salmonid EmbryowAlevin Survival and Development Test 

Analysis ID: 02-1507-2700 
Analyzed: 20 Jul-15 20:07 

Graphics 
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Endpoint: Proportion Normal 

Analysis: Parametric-Two Sample 
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• 

Report Date: 

Test Code: 

20 Jul-15 20:08 (p 2 of 2) 

15359-EV_MC2a I 00-3565-2663 
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CETIS Version: CET1Sv1.8.7 
Official Results: Yes 
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CETIS Analytical Report 

Salmonid Embryo-Alevin Survival and Develo-pment Test 

Analysis ID: 09-8881-0236 

Analyzed: 20 Jul-15 20:18 

Batch ID: 00-3768-9217 

Start Date: 29 Apr-1515:45 

Ending Date: 29 May-1513:30 

Endpoint: Proportion Normal 

Analysis: Parametric-Two Sample 

Test Type: Survival-Development 

Protocol: EC/EPS 1/RM/28 

Species: Oncorhynchus mykiss 

Report Date: 

Test Code: 

20 Jul-15 20:19 (p 1 of 2) 

15359-EV_HC1a I 05-2982-0436 

Nautilus Environmental 

CETIS Version: CET!Sv1.8.7 
Official Results: Yes 

Analyst: Yvonne Lam 

Diluent: Dechlorinated Tap Water 

Brine: 

Duration: 29d 22h Source: Vancouver Island Trout Hatchery Age: 

Sample Code Sample ID 

Control 02-5737-4597 

EV_HC1 17-6997-4694 

Sample Code Material Type 

Control Water Sample 
EV_HC1 Water Sample 

Data Transform Zeta 

Angular (Corrected) NA 

Equal Variance t Two-Sample Test 

Sample Code vs 

Control -"E.\l,t\C. I 

ANOVATable 

Source 

Between 

Error 

Total 

Distributional Tests 

Attribute 

Variances 

Sample Code 

EV_HC1 

Sum Squares 

0.1619453 

0.1309608 
0.292906 

Test 

Variance Ratio F 

Sample Date Receive Date 

29 Apr-15 29 Apr-15 

28 Apr-15 08:40 29 Apr-15 07:20 

Sample Source 

Teck Coal 

Teck Coal 

Alt Hyp Trials 

C>T NA 

Test Stat Critical 

2.724 1.943 

Mean Square 

0.1619453 

0.0218268 

Test Stat 

4.55 

Seed 

NA 

MSD DF 

0.203 6 

DF 

1 

6 

7 

Critical 

47.47 
Distribution Shapiro-Wilk W Normality 0.9422 0.6451 

Proportion Normal Summary 

Sample Code Count Mean 95% LCL 95% UCL 

Control 4 0.9092 0.8343 0.9842 
EV_HC1 4 0.6858 0.4307 0.9408 

Angular (Corrected) Transformed Summary 

Sample Code Count Mean 95o/o LCL 95% UCL 

Control 4 1.273 1.132 1.415 
EV_HC1 4 0.9889 0.6879 1.29 

Proportion Normal Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 
Control 0.875 0.9667 0.9286 0.8667 

EV_HC1 0.9 0.7097 0.6 0.5333 

Angular (Corrected) Transformed Detail 

Sample Code Rep 1 Rep2 Rep 3 Rep4 
Control 1.209 1.387 1.3 1.197 
EV_HC1 1.249 1.002 0.8861 0.8188 

Proportion Normal Binomials 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 
Control 28/32 29130 26128 26130 
EV_HC1 27/30 22131 18130 16130 

Sample Age Client Name 

16h Teck Coal 
31h (6.5 °C) 

Station location latitude 

Control 

EV_HC1 

P-Value 

0.0172 

F Stat 

7.42 

P-Value 

0.2452 

0.6329 

Median 

0.9018 

0.6548 

Median 

1.255 

0.9439 

PMSD Test Result 

15.3o/o 

P-Type Decision{a:5°/o) 

GDF Significant Effect 

P-Value Decision(a:5%) 

0.0345 Significant Effect 

Decision(a:1%} 

Equal Variances 

Norma! Distribution 

Min Max Std Err 

0.8667 0.9667 0.02355 

0.5333 0.9 0.08014 

Min Max Std Err 

1.197 1.387 0.04435 

0.8188 1.249 0.09459 

000-469-187-2 CETIS™ v1 .8.7.16 Analyst: 

Project 

longitude 

CV0/o %Effect 

5.18o/o 0.0%1 
23.37% 24.58% 

CV% %Effect 

6.96°/o 0.0% 
19.13% 22.35o/o 

~ 
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CETIS Analytical Report 

Salmonid Embryo-Alevin Survival and Development Test 

Analysis ID: 09-8881-0236 

Analyzed: 20 Jul-15 20:18 

Graphics 

Endpoint: Proportion Norma! 

Analysis: Parametric-Two Sample 
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Report Date: 

Test Code: 

20 Jul-15 20:19 (p 2 of 2) 

15359-EV_HC1a I 05-2982-0436 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 
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CETIS Analytical Report 

Salmonid Embryo-Alevin Survival and Development Test 

Analysis ID: 

Analyzed: 

Batch ID: 

Start Date: 
Ending Date: 

21-3647-7386 
20 Jul-15 20:29 

09-0090-0573 

29 Apr-1515:45 

29 May-1514:00 

Endpoint: Proportion Norma! 
Analysis: Parametric-Two Sample 

Test Type: Survival-Development 

Protocol: EC/EPS 1/RM/28 

Species: Oncorhynchus mykiss 

Report Date: 

Test Code: 

20 Jul-15 20:29 (p 1 of 2) 

15358-CM_MC2a I 19-2289-4456 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: Yvonne Lam 

Diluent: Dechlorinated Tap Water 

Brine: 

Duration: 29d 22h Source: Vancouver Island Trout Hatchery Age: 

Sample Code 

Control 

CM_MC2 

Sample Code 

Control 

CM_MC2 

Data Transform 

Angular (Corrected) 

Sample ID 

02-5737-4597 

15-7434-2364 

Material Type 

Water Sample 

Water Sample 

Zeta 

NA 

Equal Variance t Two-Sample Test 

Sample Code vs Sample Code 

Control-c"'-"C.v CM_MC2 

ANOVA Table 

Source 

Between 

Error 

Total 

Distributional Tests 

Attribute 

Variances 

Sum Squares 

0.06949058 
0.04806712 
0.1175577 

Test 

Variance Ratio F 

Sample Date Receive Date 

29Apr-15 29Apr-15 

28 Apr-15 09:20 29 Apr-15 07:20 

Sample Source 

Teck Coal 

Teck Coal 

Alt Hyp Trials 

C>T NA 

Test Stat Critical 

2.945 1.943 

Mean Square 

0.06949058 
0.008011186 

Test Stat 

2.191 

Seed 

NA 

MSD OF 

0.123 6 

OF 

1 
6 
7 

Critical 

47.47 
Distribution Shapiro-Wilk W Normality 0.9164 0.6451 

Proportion Normal Summary 

Sample Code Count Mean 95o/o LCL 95°/o UCL 

Control 4 0.8392 0.7272 0.9513 
CM_MC2 4 0.6882 0.5859 0.7905 

Angular (Corrected) Transformed Summary 

Sample Code Count Mean 95°/o LCL 95o/o UCL 

Control 4 1.166 0.9995 1.333 
CM_MC2 4 0.98 0.8672 1.093 

Proportion Normal Detai I 

Sample Code Rep 1 Rep2 Rep 3 Rep4 

Control 0.7667 0.8333 0.8214 0.9355 
CM_MC2 0.6452 0.7 0.7742 0.6333 

Angular (Corrected) Transformed Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 
Control 1.067 1.15 1.135 1.314 
CM_MC2 0.9327 0.9912 1.076 0.9204 

Proportion Normal Binomials 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 

Control 23/30 25/30 23/28 29/31 
CM_MC2 20/31 21/30 24/31 19/30 

Sample Age Client Name 

16h Teck Coal 

30h (5.8 °C) 

Station Location Latitude 

Control 

CM_MC2 

P-Value 

0.0129 

F Stat 

8.674 

P-Value 

0.5360 
0.4013 

Median 

0.8274 
0.6726 

Median 

1.142 
0.9619 

PMSD Test Result 

11.0% 

P-Type Decision(a:5o/o) 

GDF Significant Effect 

P-Value Decision{a:5%) 

0.0258 Significant Effect 

Decision(a:1%) 

Equal Variances 

Normal Distribution 

Min Max Std Err 

0.7667 0.9355 0.03522 
0.6333 0.7742 0.03214 

Min Max Std Err 

1.067 1.314 0.05244 
0.9204 1.076 0.03543 

000-469-187-2 CETIS'M v1.8.7.16 Analyst: 

Project 

Longitude 

CVo/o o/oEffect 

8.39o/o O.Oo/o 

9.34o/o 18.0% 

CV% o/oEffect 

8.99% 0.0% 

7.23% 15.98°/o 
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CETIS Analytical Report 

Salmonid Embryo-Alevin Survival and Development Test 

Analysis ID: 21-3647-7386 

Analyzed: 20 Jul-15 20:29 

Graphics 
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Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 
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CETIS Analytical Report 

Salmonid Embryo~Alevin Survival and Development Test 

Analysis ID: 10-9619-9665 

Analyzed: 20 Jul-15 20:39 

Batch ID: 10-3350-5051 

Start Date: 29 Apr-15 15:45 

Ending Date: 29 May-1514:30 

Endpoint: Proportion Normal 

Analysis: Parametric-Two Sample 

Test Type: Survival-Development 

Protocol: EC/EPS 1/RM/28 

Species: Oncorhynchus mykiss 

Report Date: 20 Jul-15 20:40 (p 1 of 2) 

Test Code: 15364-LC_LCDSSL 118-6731-9600 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Yvonne Lam 

Diluent: Dechlorinated Tap Water 

Brine: 

Duration: 29d 23h Source: Vancouver !s!and Trout Hatchery Age: 

Sample Code Sample ID 

Control 02-5737-4597 

LC_LCDSSLCC 14-0968-3826 

Sample Code Material Type 

Control Water Sample 

LC_LCDSSLCC Water Sample 

Data Transform Zeta 
Angular (Corrected) NA 

Equal Variance t Two-Sample Test 

Sample Code vs Sample Code 

Control~ LC_LCDSSLCC 

ANOVA Table 

Source 

Between 
Error 
Total 

Distributional Tests 

Attribute 

Variances 

Sum Squares 

8.718162E-05 

0.04032421 
0.0404114 

Test 

Variance Ratio F 

Sample Date Receive Date 

29 Apr-15 29 Apr-15 

28 Apr-15 10:27 29 Apr-15 07:20 

Sample Source 

Teck Coal 

Teck Coal 

Alt Hyp Trials 

C>T NA 

Test Stat Critical 

-0.1139 1.943 

Mean Square 

8.718162E-05 
0.006720703 

Test Stat 

4.831 

Seed 

NA 

MSD DF 

0.113 6 

OF 

1 
6 
7 

Critical 

47.47 
Distribution Shapiro-Wilk W Normality 0.8539 0.6451 

Proportion Normal Summary 

Sample Code Count Mean 95o/o LCL 95% UCL 

Control 4 0.7417 0.5893 0.894 
LC_LCDSSLCC 4 0.7501 0.6843 0.816 

Angular (Corrected) Transformed Summary 

Sample Code Count Mean 95% LCL 95o/o UCL 

Control 4 1.042 0.8738 1.21 
LC_LCDSSLCC 4 1.048 0.972 1.125 

Proportion Normal Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 

Control 0.6 0.8 0.7667 0.8 
LC_LCDSSLCC 0.7 0.8 0.7419 0.7586 

Angular (Corrected) Transformed Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep 4 
Control 0.8861 1.107 1.067 1.107 

LC_LCDSSLCC 0.9912 1.107 1.038 1.057 

Proportion Normal Binomials 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 
Control 18/30 24/30 23130 24/30 

LC_LCDSSLCC 21/30 24/30 23131 22/29 

Sample Age Client Name 

16h Teck Coal 

29h (8 'C) 

Station Location Latitude 

Control 

LC_LCDSSLCC 

PMSD Test Result 

13.5% 

P-Value P-Type Oecision(a:So/o) 

0.5435 CDF Non-Significant Effect 

F Stat P·Value Oecision{a:5°/o) 

0.01297 0.9130 Non-Significant Effect 

P-Value Decision(a:1%) 

0.2283 Equal Variances 
0.1044 Normal Distribution 

Median Min Max Std Err 

0.7833 0.6 0.8 0.04787 

0.7503 0.7 0.8 0.02069 

Median Min Max Std Err 

1.087 0.8861 1.107 0.05276 

1.048 0.9912 1.107 0.02401 

000-469-187-2 CETIS™ v1.8.7.16 Analyst: 

Project 

Longitude 

CVo/o %Effect 

12.91o/o O.Oo/o 

5.52o/o -1.14% 

CVo/o %Effect 

10.13% 0.0°/o 

4.58°/o -0.63°/o 
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CETIS Analytical Report 

Salmonid Embryo-Alevin Survival and Development Test 

Analysis ID: 10-9619-9665 Endpoint: Proportion Normal 

Analysis: Parametric-Two Sample Analyzed: 20 Jul-15 20:39 

Graphics 
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000-469-187-2 CETIS™ v1.8.7.16 

• 

Report Date: 

Test Code: 

20 Jul-15 20:40 (p 2 of 2) 

15364-LC_LCDSSL 118-6731-9600 

Nautilus Environmental 

CETIS Version: CETISv1 .8.7 
Official Results: Yes 

• • 
• 

• 
• 

• 

. .• 

Analyst: __ _ 



CETIS Analytical Report Report Date: 23 Jul-15 09:07 (p 1 of 3) 

Test Code: TeckEARef1Sampa I 08-7949-0478 

Salmonid Embryo-Alevin Survival and Development Test Nautilus Environmental 

Analysis ID: 01-9416-1282 

Analyzed: 23 Jul-15 9:07 

Batch ID: 01-5521-3113 

Start Date: 29 Apr-15 15:45 

Ending Date: 29 May-15 10:00 

Duration: 29d 18h 

Sample Code Sample ID 

FR_UFR1 02-2324-3825 

GH_ER2 01-6818-1046 

FR_FRGP1 05-6493-7701 

GH_FR1 04-0342-2568 

GH_ERG 05-7162-3210 

EV_HG1 17-6997-4694 

EV_MG2 06-5856-0786 

CM_MG2 15-7 434-2364 

LG_LGDSSLGG 14-0968-3826 

Endpoint: Proportion Norma! 
Analysis: Parametric-Control vs Treatments 

Test Type: Survival-Development 

Protocol: EG/EPS 1/RM/28 

Species: Oncorhynchus mykiss 

Source: Vancouver Island Trout Hatchery 

Sample Date Receive Date Sample Age 

28 Apr-15 09:02 29 Apr-15 07:20 31h (8.5 'C) 

28 Apr-15 29 Apr-15 07:20 40h (7 'G) 

28 Apr-1510:30 29 Apr-15 07:20 29h (8.5 'G) 

28 Apr-15 08:40 29 Apr-15 07:20 31h (7°G) 

28 Apr-15 07:40 29 Apr-15 07:20 32h (7 'G) 

28 Apr-15 08:40 29 Apr-15 07:20 31h (6.5 °C) 

28 Apr-15 12:05 29 Apr-15 07:20 28h (6.5 'G) 

28 Apr-15 09:20 29 Apr-15 07:20 30h (5.8 °G) 

28 Apr-15 10:27 29 Apr-15 07:20 29h (8 'G) 

CETIS Version: CETISv1 .8.7 

Official Results: Yes 

Analyst: Yvonne Lam 

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 Teck Coal 

GH_ER2 Water Sample Teck Coal 

FR_FRGP1 Water Sample Teck Coal 

GH_FR1 Water Sample Teck Coal 

GH_ERG Water Sample Teck Coal 

EV_HG1 Water Sample Teck Coal 

EV_MG2 Water Sample Teck Coal 

GM_MG2 Water Sample Teck Coal 

LG_LGDSSLGG Water Sample Teck Coal 

Data Transform Zeta Alt Hyp Trials 

Angular (Corrected) NA G>T NA 

Dunnett Multiple Comparison Test 

Sample Code vs 

FR_UFR1 

ANOVATable 

Source 

Between 

Error 
Tota! 

Distributional Tests 

Attribute 

Variances 

Distribution 

000-469-187-2 

Sample Code 

GH_ER2 

FR_FRGP1 

GH_FR1 

GH_ERG 

EV_HG1 

EV_MG2 

GM_MG2 

LG_LGDSSLGG 

Sum Squares 

0.3729019 

0.5288049 

0.9017068 

Test 

Test Stat Critical 

2.037 2.511 

0.006053 2.511 

-0.3275 2.511 

1.764 2.511 

0.3744 2.511 

-1.566 2.511 

0.4649 2.511 

-0.2264 2.511 

Mean Square 

0.04661273 

0.01958537 

Test Stat 

Bartlett Equality of Variance 

Shapiro-Wilk W Normality 

7.16 

0.9868 

FR_UFR1 

GH_ER2 

FR_FRCP1 

GH_FR1 

GH_ERG 

EV_HG1 

EV_MG2 

GM_MG2 

LG_LGDSSLGG 

Seed 

NA 

MSD 

0.249 

0.249 

d.249 

0.249 

0.249 

0.249 

0.249 

0.249 

DF 

8 

27 

35 

Critical 

20.09 

0.9166 

OF P-Value 

6 

6 

6 

6 

6 

6 

6 

6 

0.1235 

0.8875 

0.9473 

0.1942 

0.7774 

0.9989 
0.7432 

0.9327 

F Stat 

2.38 

P-Value 

0.5194 

0.9373 

CETIS'" v1.8.7.16 

PMSD Test Result 

32.2%1 

P·Type Decision{a:5%) 

GDF Non-Significant Effect 

GDF Non-Significant Effect 

GDF Non-Significant Effect 

GDF Non-Significant Effect 

CDF Non-Significant Effect 

GDF Non-Significant Effect 

GDF Non-Significant Effect 

GDF Non-Significant Effect 

P-Value Decision{a:5°/o) 

0.0439 Significant Effect 

Decision{ a: 1°/o) 

Equal Variances 

Normal Distribution 

Analyst: __ _ 

~ 
~fr-1/tr 
QA:. __ _ 



CETIS Analytical Report 

Salmonid Embryo~Alevin Survival and Development Test 

Analysis ID: 01-9416-1282 Endpoint: Proportion Normal 

Analyzed: 23 Jul-15 9:07 Analysis: Parametric-Control vs Treatments 

Proportion Normal Summary 

Sample Code 

FR_UFR1 
GH_ER2 
FR_FRCP1 
GH_FR1 
GH_ERC 
EV_HC1 
EV_MC2 
CM_MC2 
LC_LCDSSLCC 

Count 

4 
4 
4 

4 

4 
4 

4 

4 

4 

Mean 

0.7261 
0.5362 
0.7226 
0.7549 
0.5631 
0.6858 
0.8483 
0.6882 
0.7501 

Angular (Corrected) Transformed Summary 

Sample Code 

FR_UFR1 
GH_ER2 
FR_FRCP1 
GH_FR1 
GH_ERC 
EV_HC1 
EV_MC2 
CM_MC2 
LC_LCDSSLCC 

Proportion Normal Detail 

Sample Code 

FR_UFR1 

GH_ER2 

FR_FRCP1 

GH_FR1 

GH_ERC 

EV_HC1 

EV_MC2 

CM_MC2 

LC_LCDSSLCC 

Count 

4 
4 

4 
4 
4 
4 

4 
4 
4 

Rep 1 

0.7857 

0.6333 

0.4839 

0.8333 

0.5517 

0.9 

0.9333 

0.6452 

0.7 

Angular (Corrected) Transformed Detail 

Sample Code 

FR_UFR1 

GH_ER2 

FR_FRCP1 

GH_FR1 

GH_ERC 

EV_HC1 

EV_MC2 

CM_MC2 

LC_LCDSSLCC 

000-469-187-2 

Rep 1 

1.09 
0.9204 

0.7693 

1.15 

0.8372 

1.249 

1.31 

0.9327 

0.9912 

Mean 

1.026 
0.8244 
1.025 
1.058 
0.8514 
0.9889 
1.181 
0.98 
1.048 

Rep 2 

0.5667 

0.7586 

0.8333 

0.7931 

0.75 

0.7097 

0.7742 

0.7 

0.8 

Rep2 

0.8523 

1.057 

1.15 

1.099 

1.047 

1.002 

1.076 

0.9912 

1.107 

95°/o LCL 95°/o UCL Median 

0.5412 0.9111 0. 7522 
0.2264 
0.4656 
0.5878 
0.3563 
0.4307 
0.7206 
0.5859 
0.6843 

0.846 
0.9795 
0.9219 
0.7698 
0.9408 
0.976 
0.7905 
0.816 

0.5263 
0.7866 
0.7931 
0.5178 
0.6548 
0.8429 
0.6726 
0.7503 

95o/o LCL 95% UCL Median 

0.8208 
0.5042 
0.7483 
0.8715 
0.6357 
0.6879 
0.9957 
0.8672 
0.972 

Rep 3 

0.8333 

0.3333 

0.7667 

0.6 

0.4667 

0.6 

0.9 

0.7742 

0.7419 

Rep 3 

1.15 

0.6155 

1.067 

0.8861 

0.752 

0.8861 

1.249 

1.076 

1.038 

1.231 
1.145 
1.302 
1.245 
1.067 
1.29 
1.366 
1.093 
1.125 

Rep 4 

0.7188 

0.4194 

0.8065 

0.7931 

0.4839 

0.5333 

0.7857 

0.6333 

0.7586 

Rep4 

1.012 

0.7044 

1.115 

1.099 

0.7693 

0.8188 

1.09 

0.9204 

1.057 

1.051 
0.8124 
1.091 
1.099 
0.8032 
0.9439 
1.169 
0.9619 
1.048 

CETIS™ v1.8.7.16 

Report Date: 23 Jul-15 09:07 (p 2 of 3) 

Test Code: TeckEARef1Sampa I 08-7949-0478 

Nautilus Environmental 

CETIS Version: CET1Sv1.8.7 
Official Results: Yes 

Min 

0.5667 
0.3333 
0.4839 
0.6 
0.4667 
0.5333 
0.7742 
0.6333 
0.7 

Min 

0.8523 
0.6155 
0.7693 
0.8861 
0.752 
0.8188 
1.076 
0.9204 
0.9912 

Max 

0.8333 
0.7586 
0.8333 
0.8333 
0.75 
0.9 
0.9333 
0.7742 
0.8 

Max 

1.15 
1.057 
1.15 
1.15 
1.047 
1.249 
1.31 
1.076 
1.107 

Std Err 

0.05811 
0.09735 

CV% 

16.01°/o 
36.31°/o 

%Effect 
O.Oo/o 
26.16°/o 

0.08074 22.35°/o 0.49°/o 
0.05249 13.91 % -3.96% 
0.06496 23.07% 22.46% 
0.08014 23.37% 5.56% 
0.04012 9.46% -16.83% 
0.03214 9.34% 5.23% 
0.02069 5.52% -3.31 % 

Std Err 

0.06446 
0.1006 

CVo/o o/oEffect 
12.57o/o 0.0% 

24.41 o/o 19.65o/o 
0.08707 16.98o/o 0.06o/o 
0.05871 11.09o/o -3.16o/o 

0.0678 15.93o/o 17 .01 o/o 
0.09459 19.13°/o 3.61% 
0.0582 9.86o/o -15.11°/o 

0.03543 7 .23% 4.48% 
0.02401 4.58°/o -2.18% 

Analyst: __ _ 

~ 
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QA: __ _ 



CETIS Analytical Report Report Date: 23 Jul-15 09:07 (p 3 of 3) 

Test Code: TeckEARef1Sampa I 08-7949-0478 

Salmonid Embryo-Alevin Survival and Development Test Nautilus Environmental 

Analysis ID: 01-9416-1282 Endpoint: Proportion Normal CETIS Version: CETISv1 .8.7 
Analyzed: 23 Jul-15 9:07 Analysis: Parametric-Control vs Treatments Official Results: Yes 

Proportion Normal Binomials 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 
FR_UFR1 22/28 17/30 25/30 23/32 

GH_ER2 19/30 22/29 10/30 13/31 

FR_FRCP1 15/31 25/30 23/30 25/31 

GH_FR1 25/30 23/29 18/30 23/29 

GH_ERC 16/29 21/28 14/30 15/31 

EV_HC1 27/30 22/31 18/30 16/30 

EV_MC2 28/30 24/31 27/30 22/28 

CM_MC2 20/31 21/30 24/31 19/30 

LC_LCDSSLCC 21/30 24/30 23/31 22/29 

Graphics 

• 
·~ • 

•• 1> 
Ei o.o; 

000 [ --0.DS 

... 

..... 
• 

·······--················-~Oj.'.<iif,"p""" 

•.. -<>-<> 

.,_s _,,s !· ' ! l :· ~ ~· ~· ! ' <.• 
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CETIS Analytical Report 

Salmonid Embryo·Alevin Survival and Development Test 

Analysis ID: 12-5416-3804 Endpoint: Proportion Normal 

Report Date: 

Test Code: 

22 Jul-15 15:24 (p 1 of 3) 

TeckRef2Sampa I 06-7949-5842 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Analyzed: 22 Jul-1515:24 Analysis: Parametric-Control vs Treatments Official Results: Yes 

Batch ID: 16-8111-1466 

Start Date: 29 Apr-15 15:45 

Ending Date: 29 May-15 10:00 

Duration: 29d 18h 

Sample Code Sample ID 

GH_ER2 01-6818-1046 

FR_UFR1 02-2324-3825 

FR_FRCP1 05-6493-7701 

GH_FR1 04-0342-2568 

GH_ERC 05-7162-3210 

EV_HC1 17-6997-4694 

EV_MC2 06-5856-0786 

CM_MC2 15-7 434-2364 

LC_LCDSSLCC 14-0968-3826 

Test Type: Survival-Development 

Protocol: EC/EPS 1/RM/28 

Species: Oncorhynchus mykiss 

Source: Vancouver Island Trout Hatchery 

Sample Date Receive Date Sample Age 

28 Apr-15 29 Apr-15 07:20 40h (7 °C) 

28 Apr-15 09:02 29 Apr-15 07:20 31h (8.5 °C) 

28 Apr-1510:30 29 Apr-15 07:20 29h (8.5 °C) 

28 Apr-15 08:40 29 Apr-15 07:20 31h (7°C) 

28 Apr-15 07:40 29 Apr-15 07:20 32h (7 °C) 

28 Apr-15 08:40 29 Apr-15 07:20 31h (6.5 °C) 

28 Apr-15 12:05 29 Apr-15 07:20 28h (6.5 °C) 

28 Apr-15 09:20 29 Apr-15 07:20 30h (5.8 °C) 

28 Apr-1510:27 29 Apr-15 07:20 29h (8 °C) 

Analyst: Yvonne Lam 

Diluent: Dechlorinated Tap Water 

Brine: 

Age: 

Client Name Project 

Teck Coal 

Sample Code Material Type Sample Source Station Location Latitude Longitude 

GH_ER2 Water Sample 

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 

Angular (Corrected} NA 

Dunnett Multiple Comparison Test 

Sample Code vs 

GH_ER2 

ANOVATable 

Sample Code 

FR_UFR1 

FR_FRCP1 

GH_FR1 

GH_ERC 

EV_HC1 

EV_MC2 

CM_MC2 

LC_LCDSSLCC 

Source Sum Squares 

Between 0.3729019 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Alt Hyp Trials 

C>T NA 

Test Stat Critical 

-2.037 2.511 

-2.031 2.511 

-2.365 2.511 

-0.2735 2.511 

-1.663 2.511 

-3.603 2.511 

-1.572 2.511 

-2.264 2.511 

Mean Square 

0.04661273 

GH_ER2 

FR_UFR1 

FR_FRCP1 

GH_FR1 

GH_ERC 

EV_HC1 

EV_MC2 

CM_MC2 

LC_LCDSSLCC 

Seed PMSD Test Result 

NA 44.7o/a 

MSD DF P-Value P-Type Oecision(a:5o/o) 

0.249 6 0.9998 CDF Non-Significant Effect 

0.249 6 0.9998 CDF Non-Significant Effect 

0.249 6 0.9999 CDF Non-Significant Effect 

0.249 6 0.9399 CDF Non-Significant Effect 

0.249 6 0.9992 CDF Non-Significant Effect 

0.249 6 1.0000 CDF Non-Significant Effect 

0.249 6 0.9989 CDF Non-Significant Effect 

0.249 6 0.9999 CDF Non-Significant Effect 

OF F Stat P-Value Decision(a:5%} 

8 2.38 0.0439 Significant Effect 

0.01958537 27 

35 

Error 0.5288049 
Total-----~o~.9~0~1~7~06~8~---~"'-==~----=--

Distributional Tests 

Attribute 

Variances 

Distribution 

000-469-187-2 

Test 

Bartlett Equality of Variance 

Shapiro-Wilk W Normality 

Test Stat 

7.16 

0.9868 

Critical 

20.09 

0.9166 

P-Value 

0.5194 

0.9373 

CETIS™ v1 .8.7.16 

Decision( a: 1°/o) 

Equal Variances 

Normal Distribution 

Analyst: __ _ QA:. __ _ 



CETIS Analytical Report 

Salmonid Embryo-Alevin Survival and Development Test 

Analysis ID: 12-5416-3804 
Analyzed: 22 Jul-15 15:24 

Proportion Normal Summary 

Sample Code 

GH_ER2 
FR_UFR1 
FR_FRCP1 
GH_FR1 
GH_ERC 
EV_HC1 
EV_MC2 
CM_MC2 
LC_LCDSSLCC 

Endpoint: Proportion Normal 

Analysis: Parametric-Control vs Treatments 

Count Mean 95% LCL 95% UCL Median 

4 
4 

4 

4 
4 
4 

4 

4 

4 

0.5362 
0.7261 
0.7226 
0.7549 
0.5631 
0.6858 
0.8483 
0.6882 
0.7501 

0.2264 0.846 0.5263 
0.5412 
0.4656 
0.5878 
0.3563 
0.4307 
0.7206 
0.5859 
0.6843 

0.9111 
0.9795 
0.9219 
0.7698 
0.9408 
0.976 
0.7905 
0.816 

0.7522 
0.7866 
0.7931 
0.5178 
0.6548 
0.8429 
0.6726 
0.7503 

Angular (Corrected) Transformed Summary 

Report Date: 

Test Code: 

22 Jul-15 15:24 (p 2 of 3) 

TeckRef2Sampa I 06-7949-5842 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Min 

0.3333 
0.5667 
0.4839 
0.6 
0.4667 
0.5333 
0.7742 
0.6333 
0.7 

Max 

0.7586 
0.8333 
0.8333 
0.8333 
0.75 
0.9 
0.9333 
0.7742 
0.8 

Std Err CV0/o %Effect 

o.09735 36.31°/o o.0°1o 
0.05811 16.01 % -35.43% 
0.08074 22.35% -34.77% 
0.05249 13.91% -40.79% 
0.06496 23.07% -5.02% 
0.08014 23.37o/o -27.9o/o 
0.04012 9.46% -58.22% 
0.03214 9.34% -28.35°/o 

0.02069 5.52% -39.91% 

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

GH_ER2 
FR_UFR1 
FR_FRCP1 
GH_FR1 
GH_ERC 
EV_HC1 
EV_MC2 
CM_MC2 
LC_LCDSSLCC 

Proportion Normal Detail 

Sample Code 

GH_ER2 

FR_UFR1 

FR_FRCP1 

GH_FR1 

GH_ERC 

EV_HC1 

EV_MC2 

CM_MC2 

LC_LCDSSLCC 

4 
4 
4 

4 

4 
4 

4 

4 
4 

Rep 1 

0.6333 

0.7857 

0.4839 

0.8333 

0.5517 

0.9 

0.9333 

0.6452 

0.7 

Angular (Corrected) Transformed Detail 

Sample Code 

GH_ER2 

FR_UFR1 

FR_FRCP1 

GH_FR1 

GH_ERC 

EV_HC1 

EV_MC2 

CM_MC2 

LC_LCDSSLCC 

000-469-187-2 

Rep 1 

0.9204 

1.09 

0.7693 

1.15 

0.8372 

1.249 

1.31 

0.9327 

0.9912 

0.8244 
1.026 
1.025 
1.058 
0.8514 
0.9889 
1.181 
0.98 
1.048 

Rep 2 

0.7586 

0.5667 

0.8333 

0.7931 

0.75 

0.7097 

0.7742 

0.7 

0.8 

Rep2 

1.057 

0.8523 

1.15 

1.099 
1.047 

1.002 

1.076 

0.9912 

1.107 

0.5042 1.145 0.8124 0.6155 
0.8208 
0.7483 
0.8715 
0.6357 
0.6879 
0.9957 
0.8672 
0.972 

Rep 3 

n.3333 

0.8333 

0.7667 

0.6 

0.4667 

0.6 

0.9 

0.7742 

0.7419 

Rep 3 

0.6155 

1.15 

1.067 

0.8861 

0.752 

0.8861 

1.249 

1.076 

1.038 

1.231 
1.302 
1.245 
1.067 
1.29 
1.366 
1.093 
1.125 

Rep4 

0.4194 

0.7188 

0.8065 

0.7931 

0.4839 

0.5333 

0.7857 

0.6333 

0.7586 

Rep4 

0.7044 

1.012 

1.115 

1.099 

0.7693 

0.8188 

1.09 

0.9204 

1.057 

1.051 
1.091 
1.099 
0.8032 
0.9439 
1.169 
0.9619 
1.048 

CETIS'M v1.8.7.16 

0.8523 
0.7693 
0.8861 
0.752 
0.8188 
1.076 
0.9204 
0.9912 

1.057 
1.15 
1.15 
1.15 
1.047 
1.249 
1.31 
1.076 
1.107 

0.1006 24.41o/o O.Oo/o 
0.06446 12.57°/o -24.46% 
0.08707 16.98% -24.38% 
0.05871 11.09°/o -28.39o/o 

0.0678 15.93°/ci -3.28o/o 

0.09459 19.13% -19.96% 
0.0582 9.86%1 -43.26°/o 

0.03543 7.23% -18.87% 
0.02401 4.58%i -27.17°/o 

Analyst: __ _ QA: __ _ 



CETIS Analytical Report Report Date: 22 Jul-1515:24 (p 3 of 3) 

Test Code: TeckRef2Sampa I 06-7949-5842 

Salmonid Embryo~Alevin Survival and Development Test Nautilus Environmental 

Analysis ID: 12-5416-3804 Endpoint: Proportion Normal CETIS Version: CETISv1.8.7 
Analyzed: 22 Jul-15 15:24 Analysis: Parametric-Centro! vs Treatments Official Results: Yes 

Proportion Normal Binomials 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 
GH_ER2 19/30 22/29 10/30 13/31 

FR_UFR1 22128 17/30 25/30 23/32 

FR_FRCP1 15/31 25/30 23/30 25/31 

GH_FR1 25/30 23/29 18/30 23/29 

GH_ERC 16/29 21/28 14/30 15/31 

EV_HC1 27/30 22/31 18/30 16/30 
EV_MC2 28/30 24/31 27/30 22/28 

CM_MC2 20/31 21/30 24/31 19/30 

LC_LCDSSLCC 21/30 24/30 23/31 22/29 

Graphics 

• 
• 

····· ····· ················o<JO,tlio.-.. •• 

• 
oo 

~ ! ~. ~ ' ~' ' '· 
~ 

~· " i 
' 
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CETIS Summary Report 

Salmonid Embryo-Alevin-Fry Survival Development and Growth Test 

Batch ID: 

Start Date: 

13-7648-5271 

29 Apr-1515:45 

Ending Date: 29 May-15 10:00 

Duration: 29d 18h 

Sample Code Sample ID 

FR_UFR1 02-2324-3825 

GH_ER2 01-6818-1046 

FR_FRCP1 05-6493-7701 

GH_FR1 04-0342-2568 

GH_ERC 05-7162-3210 

EV_HC1 17-6997-4694 

EV_MC2 06-5856-0786 

CM_MC2 15-7 434-2364 

LC_LCDSSLCC 14-0968-3826 

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 

28 Apr-15 09:02 29 Apr-15 07:20 31h (8.5 'C) 

28 Apr-15 29 Apr-15 07:20 40h (7 'C) 

28 Apr-15 10:30 29 Apr-15 07:20 29h (8.5 'C) 

28 Apr-15 08:40 29 Apr-15 07:20 31h (7 'C) 

28 Apr-15 07:40 29 Apr-15 07:20 32h (7 'C) 

28 Apr-15 08:40 29 Apr-15 07:20 31h (6.5 'C) 

28 Apr-1512:05 29 Apr-15 07:20 28h (6.5 'C) 

28 Apr-15 09:20 29 Apr-15 07:20 30h (5.8 'C) 

28 Apr-1,510:27 29 Apr-15 07:20 29h (8 'C) 

Report Date: 

Test Code: 

23 Jul-15 09:10 (p 1 of 1) 

TeckEARef1Sampb I 12-0136-0436 

Nautilus Environmental 

Analyst: Yvonne Lam 

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 Teck Coal 
GH_ER2 Water Sample Teck Coal 
FR_FRCP1 Water Sample Teck Coal 

GH_FR1 Water Sample Teck Coal 
GH_ERC Water Sample Teck Coal 
EV_HC1 Water Sample Teck Coal 
EV_MC2 Water Sample Teck Coal 
CM_MC2 Water Sample Teck Coal 
LC_LCDSSLCC Water Sample Teck Coal 

Length-mm Summary 

Sample Code Count Mean 

FR_UFR1 4 18.72 
GH_ER2 4 17.95 
FR_FRCP1 4 20 
GH_FR1 4 18.8 
GH_ERC 4 17.5 
EV_HC1 4 18 
EV_MC2 4 20.3 
CM_MC2 4 20.4 
LC_LCDSSLCC 4 19.78 

Length-mm Detail 

Sample Code Rep 1 Rep2 

FR_UFR1 19.7 16.9 

GH_ER2 18.1 17.3 

FR_FRCP1 20 20.1 

GH_FR1 18.8 19 

GH_ERC 17.7 18 

EV_HC1 18.1 18.6 

EV_MC2 20 20.6 

CM_MC2 21.1 20.5 

LC_LCDSSLCC 19.1 19 

000-469-187-2 

FR_UFR1 

GH_ER2 

FR_FRCP1 

GH_FR1 

GH_ERC 

EV_HC1 

EV_MC2 

CM_MC2 

LC_LCDSSLCC 

95% LCL 95o/n UCL Min Max 

16.46 20.99 16.9 20 
16.91 18.99 17.3 18.8 

19.87 20.13 19.9 20.1 

17.61 19.99 17.8 19.6 

16.82 18.18 17.1 18 

17.15 18.85 17.3 18.6 

19.65 20.95 19.9 20.7 
18.63 22.17 18.8 21.2 

18.43 21.12 19 20.6 

Rep 3 Rep4 

20 18.3 

18.8 17.6 

19.9 20 

17.8 19.6 

17.2 17.1 

17.3 18 

20.7 19.9 

18.8 21.2 

20.4 20.6 

CETIS™ v1.8.7.16 

Std Err Std Dev CV% 

0.7122 1.424 7.61o/o 
0.3279 0.6557 3.65% 
0.04081 0.08163 0.41% 
0.3742 0.7483 3.98o/o 
0.2121 0.4243 2.42% 
0.2677 0.5354 2.98% 
0.2041 0.4082 2.01% 
0.5553 1.111 5.44%1 
0.4211 0.8421 4.26% 

Analyst:. __ _ 

o/oEffect 

0.0%1 
4.14%1 
-6.81°/o 
-0.4% 
6.54% 
3.87% 
-8.41% 
-8.95% 
-5.61% 

~ 
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CETIS Analytical Report 

Salmonid Embryo-Alevin-Fry Survival Development and Growth Test 

Analysis ID: 

Analyzed: 

Batch 10: 

Start Date: 

Ending Date: 

Duration: 

16-3101-6727 
20 Jul-15 18:09 

14-7944-9410 

29 Apr-15 15:45 

29 May-1510:00 

29d 18h 

Endpoint: Length-mm 

Analysis: Parametric-Two Sample 

Test Type: Survival-Development-Growth 

Protocol: EC/EPS 1/RM/28 

Species: Oncorhynchus mykiss 

Source: Vancouver Island Trout Hatchery 

Report Date: 

Test Code: 

20 Jul-15 18:10 (p 1 of 2) 

15360-FR UFR1b I 06-9405-1722 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Yvonne Lam 

Diluent: Dechlorinated Tap Water 

Brine: 

Age: 

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

Control 02-5737-4597 

FR_UFR1 02-2324-3825 

Sample Code Material Type 

Control Water Sample 

FR_UFR1 Water Sample 

Data Transform Zeta 
Untransformed NA 

Equal Variance t Two-Sample Test 

Sample Code vs 

Control -ffi_u'(i{\ 

ANOVATable 

Source 

Between 

Error 

Total 

Distributional Tests 

Attribute 

Variances 

Sample Code 

FR_UFR1 

Sum Squares 

0.2112498 
7.097503 
7.308753 

Test 

Variance Ratio F 

29 Apr-15 29Apr-15 16h Teck Coal 

28 Apr-15 09:02 29 Apr-15 07:20 31h (8.5 "C) 

Sample Source 

Teck Coal 

Teck Coal 

Alt Hyp Trials 

C>T NA 

Test Stat Critical 

0.4226 1.943 

Mean Square 

0.2112498 
1.182917 

Test Stat 

6.027 

Seed 

NA 

MSD 

1.494 

OF 

1 
6 
7 

Critical 

47.47 

OF 

6 

Station Location Latitude 

Control 

FR_UFR1 

P-Value 

0.3437 

F Stat 

0.1786 

P-Value 

0. 1743 

PMSD Test Result 

7.84°/o 

P-Type Decision(a:5%) 

CDF Non-Significant Effect 

P-Value Decision(a:So/o) 

0.6873 Non-Significant Effect 

Decision(a:1%) 

Equal Variances 

Longitude 

Distribution Shapiro-Wilk W Normality 0.92 0.6451 0.4299 Norma! Distribution 

Length~mm Summary 

Sample Code Count Mean 95% LCL 

Control 4 19.05 18.13 
FR_UFR1 4 18.72 16.46 

Length~mm Detail 

Sample Code Rep 1 Rep2 Rep 3 
Control 19.9 18.8 18.6 
FR_UFR1 19.7 16.9 20 

000-469-187-2 

95% UCL Median Min Max 

19.97 18.85 18.6 19.9 
20.99 19 16.9 20 

Rep4 

18.9 

18.3 

CETIS'M v1.8.7.16 

Std Err CVo/o 

0.2901 3.05°/o 
0.7122 7.61°/o 

Analyst: ___ _ 

%Effect 

0.0% 
1.71% 

(?-v-

~7Af/1r-
QA: __ _ 



CETIS Analytical Report Report Date: 20 Jul-15 18:10 (p 2 of 2) 

Test Code: 15360-FR_UFR1b I 06-9405-1722 

Salmonid Embryo-Alevin-Fry Survival Development and Growth Test Nautilus Environmental 

Analysis ID: 16-3101-6727 Endpoint: Length-mm CETIS Version: CETISv1.8.7 

Analyzed: 20 Jul-15 18:09 Analysis: Parametric-Two Sample Official Results: Yes 

Graphics 
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CETIS Analytical Report Report Date: 

Test Code: 

20 Jul-15 18:27 (p 1 of 2) 

15362-GH ER2b I 00-3855-0586 

Salmonid Embryo-Alevin-Fry Survival Development and Growth Test Nautilus Environmental 

Analysis ID: 11-7326-2874 Endpoint: Length-mm CETIS Version: CET1Sv1.8.7 

Analyzed: 20 Jul-15 18:27 Analysis: Parametric-Two Sample Official Results: Yes 

Batch ID: 06-1709-9808 Test Type: Survival-Development-Growth Analyst: Yvonne Lam 

Start Date: 29 Apr-1515:45 Protocol: EC/EPS 1/RM/28 Diluent: Dechlorinated Tap Water 

Ending Date: 29 May-15 12:00 Species: Oncorhynchus mykiss Brine: 
Duration: 29d 20h Source: Vancouver Island Trout Hatchery Age: 

Sample Code Sample ID Sample Date Receive Date Sample Age Client Name Project 
Control 02-5737-4597 29 Apr-15 29 Apr-15 16h Teck Coal 

GH_ER2 01-6818-1046 28 Apr-15 29 Apr-15 07:20 40h (7 °C) 

Sample Code Material Type Sample Source Station Location Latitude Longitude 

Control Water Sample Teck Coal Control 

GH_ER2 Water Sample Teck Coal GH_ER2 

Data Transform Zeta Alt Hyp Trials Seed PMSO Test Result 

Untransformed NA C>T NA NA 4.12% 

Equal Variance t Two-Sample Test 

Sample Code vs Sample Code Test Stat Critical MSO OF P-Value P-Type Decision(a:So/o) 

Control-G+\..0-Z:v GH_ER2 -0.9382 1.943 0.725 6 0.8078 CDF Non-Significant Effect 

ANOVATable 

Source Sum Squares Mean Square OF F Stat P-Value Decision(a:5%) 

Between 0.2449999 0.2449999 1 0.8802 0.3843 Non-Significant Effect 
Error 1.669999 0.2783331 6 
Total 1.914999 7 

Distributional Tests 

Attribute Test Test Stat Critical P-Value Decision(a:1%) 
Variances Variance Ratio F 3.395 47.47 0.3423 Equal Variances 
Distribution Shapiro-Wilk W Normality 0.9546 0.6451 0.7572 Normal Distribution 

Length-mm Summary 

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

Control 4 17.6 17.03 18.17 17.65 17.2 17.9 0.1779 2.02o/o 0.0% 
GH_ER2 4 17.95 16.91 18.99 17.85 17.3 18.8 0.3279 3.65% -1.99% 

Length-mm Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 
Control 17.4 17.2 17.9 17.9 
GH_ER2 18.1 17.3 18.8 17.6 

000-469-187-2 CETIS™ v1.8.7.16 

a/ 
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Analyst:.___ QA: __ _ 



CETIS Analytical Report 

Salmonid Embryo-Alevin-Fry Survival Development and Growth Test 

Analysis ID: 11-7326-2874 Endpoint: Length-mm 

Analyzed: 20 Jul-15 18:27 Analysis: Parametric-Two Sample 

Graphics 
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Report Date: 

Test Code: 

20 Jul-15 18:27 (p 2 of 2) 

15362-GH_ER2b I 00-3855-0586 

Nautilus Environmental 

CETIS Version: CET1Sv1.8.7 

Official Results: Yes 
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• • 
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• 
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CETIS Analytical Report 

Salmonid Embryo-Alevin-Fry Survival Development and Growth Test 

Analysis ID: 17-7169-5716 

Analyzed: 20 Jul-15 19:28 

Batch ID: 20-7 414-7254 

Start Date: 29 Apr-15 15:45 

Ending Date: 29 May-1510:30 

Duration: 29d 19h 

Endpoint: Length-mm 

Analysis: Parametric-Two Sample 

Test Type: Survival-Development-Growth 

Protocol: EC/EPS 1/RM/28 

Species: Oncorhynchus mykiss 

Source: Vancouver Island Trout Hatchery 

Report Date: 20 Jul-15 19:29 (p 1 of 2) 

Test Code: 15360-FR_FRCP1b j 17-7343-9842 

Nautilus Environmental 

CETIS Version: CET1Sv1.8.7 
Official Results: Yes 

Analyst: Yvonne Lam 

Diluent: Dechlorinated Tap Water 

Brine: 

Age: 

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

Control 02-5737-4597 

FR_FRCP1 05-6493-7701 

Sample Code Material Type 

Control Water Sample 

FR_FRCP1 Water Sample 

Data Transform Zeta 
Untransformed NA 

Equal Variance t Two-Sample Test 

Sample Code vs Sample Code 

Control~RZ...'i'l>::I'\ FR_FRCP1 

ANOVATable 

Source Sum Squares 

Between 1.999998 
Error 0.8600008 --------
Total 2.859999 

Distributional Tests 

Attribute Test 
Variances Variance Ratio F 

29 Apr-15 29 Apr-15 

28 Apr-1510:30 29 Apr-15 07:20 

Sample Source 

Teck Coal 

Teck Cea! 

Alt Hyp Trials 

C>T NA 

Test Stat Critical 

-3.735 1.943 

Mean Square 

1.999998 
0.1433335 

Test-stat 

42 

Seed 

NA 

MSD DF 

0.520 6 

DF 

1 
6 
7 

Critical 

47.47 
Distribution Shapiro-Wilk W Normality 0.9161 0.6451 

Length-mm Summary 

Sample Code Count Mean 95% LCL 95o/o UCL 

Control 4 19 18.16 19.84 
FR_FRCP1 4 20· 19.87 20.13 

Length-mm Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 
Control 18.5 19.1 18.7 19.7 
FR_FRCP1 20 20.1 19.9 20 

16h Teck Goa! 

29h (8.5 °C) 

Station Location Latitude 

Control 

FR_FRCP1 

P-Value 

0.9952 

F Stat 

13.95 

P-Value 

0.0120 

0.3992 

Median 

18.9 
20 

PMSD Test Result 

2.74%.1 

P-Type Decision(a:5o/o) 

CDF Non-Significant Effect 

P-Value Decision(a:5°/o} 

0.0097 Significant Effect 

Decision(a:1%) 

Equal Variances 
Norma! Distribution 

Min Max Std Err 

18.5 19.7 0.2646 

19.9 20.1 0.04081 

Longitude 

CV% 

2.79°/o 
0.41% 

%Effect 

0.0%1 
-5.26°/o 

~ 
dt-ttyv4/1:< 
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CETIS Analytical Report 

Salmonid Embryo-Alevin-Fry Survival Development and Growth Test 

Analysis ID: 17-7169-5716 Endpoint: Length-mm 
Analyzed: 20 Jul-15 19:28 Analysis: Parametric-Two Sample 

Graphics 
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Report Date: 

Test Code: 

20 Jul-15 19:29 (p 2 of 2) 

15360-FR_FRCP1b 117-7343-9842 

Nautilus Environmental 

CETIS Version: CET1Sv1.8.7 
Official Results: Yes 
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• 

"·' 1.0 

Analyst: ___ _ 
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QA: __ _ 



CETIS Analytical Report 

Salmonid Embryo-Alevin-Fry Survival Development and Growth Test 

Analysis ID: 

Analyzed: 

Batch ID: 

Start Date: 

Ending Date: 

Duration: 

12-8912-0720 

20 Jul-15 19:39 

07-7912-9666 

29 Apr-1515:45 

29 May-1511:00 

29d 19h 

Endpoint: Length-mm 

Analysis: Parametric-Two Sample 

Test Type: Survival-Development-Growth 

Protocol: EC/EPS 1/RM/28 

Species: Oncorhynchus mykiss 

Source: Vancouver Island Trout Hatchery 

Report Date: 

Test Code: 

20 Jul-15 19:39 (p 1 of 2) 

15361-GH FR1b 121-0257-7222 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Yvonne Lam 

Diluent: Dechlorinated Tap Water 

Brine: 

Age: 

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

Control 02-5737-4597 

GH_FR1 04-0342-2568 

Sample Code Material Type 
Control Water Sample 

GH_FR1 Water Sample 

Data Transform Zeta 
Untransformed NA 

Equal Variance t Two·Sample Test 

Sample Code vs Sample Code 

Control-6.\-\-fl"\ GH_FR1 

ANOVATable 

Source Sum Squares 

Between 0.3612495 
Error 2.027501 

~~~~------· 

Total 2.388751 

Distributional Tests 

Attribute Test 

Variances Variance Ratio F 

29 Apr-15 29Apr-15 

28 Apr-15 08:40 29 Apr-15 07:20 

Sample Source 

Teck Coal 

Teck Coal 

Alt Hyp Trials 

C>T NA 

Test Stat Critical 

-1.034 1.943 

Mean Square 

0.3612495 
0.3379169 

Test Stat 

4.835 

Seed 

NA 

MSO OF 

0.799 6 

OF 

6 
7 

Critical 

47.47 
Distribution Shapiro~Wilk W Normality 0.9678 0.6451 

Length-mm Summary 

Sample Code Count Mean 95% LCL 95°/o UCL 

Control 4 18.38 17.83 18.92 
GH_FR1 4 18.8 17.61 19.99 

Length-mm Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 

Control 18.1 18.8 18.5 18.1 

GH_FR1 18.8 19 17.8 19.6 

16h 

31h(7°C) 

Teck Coal 

Station Location Latitude 

Control 

GH_FR1 

P·Value 

0.8295 

F Stat 

1.069 

P-Value 

0.2281 
0.8798 

Median 

18.3 

18.9 

PMSO Test Result 

4.35o/o 

P-Type Decision(a:5%} 

CDF Non-Significant Effect 

p.Value Decision(a:5o/o) 

0.3410 Non-Significant Effect 

Decision(a:1%) 

Equal Variances 

Norma! Distribution 

Min Max Std Err 

18.1 18.8 0.1702 

17.8 19.6 0.3742 

Longitude 

CV0/o 0/oEffect 

1.85°/o 0.0%1 
3.98% -2.31 °Ii> 

~ 
~7-4!rr 

000-469-187-2 CETIS'M v1.8.7.16 Analyst: ___ _ QA: __ _ 



CETIS Analytical Report 

Salmonid Embryo-Alevin-Fry Survival Development and Growth Test 

Analysis ID: 12-8912-0720 Endpoint: Length~mm 

Analyzed: 20 Jul-1519:39 Analysis: Parametric~Two Sample 

Graphics 
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Report Date: 

Test Code: 

20 Jul-1519:39 (p 2 of 2) 

15361-GH_FR1b I 21-0257-7222 

Nautilus Environmental 

CETIS Version: CETISv1 .8.7 

Official Results: Yes 

• 
• 

Analyst: ___ _ 
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QA: __ _ 



CETIS Analytical Report 

Salmonid Embryo-Alevin-Fry Survival Development and Growth Test 

Analysis ID: 16-9869-3151 
Analyzed: 20 Jul-1519:51 

Batch ID: 

Start Date: 

01-4482-7214 

29 Apr-1515:45 

Ending Date: 29 May-1511:30 

Duration: 29d 20h 

Endpoint: Length-mm 

Analysis: Parametric-Two Sample 

Test Type: Survival-Development-Growth 

Protocol: EC/EPS 1/RM/28 

Species: Oncorhynchus mykiss 

Source: Vancouver Island Trout Hatchery 

Report Date: 

Test Code: 

20 Jul-15 19:51(p1 of 2) 

15361-GH_ERCb I 04-0986-6734 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Yvonne Lam 

Diluent: Dechlorinated Tap Water 

Brine: 

Age: 

Sample Code Sample ID Sample Date Receive Date Sample Age Client Name Project 
Control 02-5737-4597 

GH_ERC 05-7162-3210 

Sample Code Material Type 

Control Water Sample 

GH_ERC Water Sample 

Data Transform Zeta 

Untransformed NA 

Equal Variance t Two-Sample Test 

Sample Code vs 

Control·· G-~ 

ANOVA Table 

Source 

Between 

Error 

Sample Code 

GH_ERC 

Sum Squares 

29 Apr-15 29 Apr-15 

28 Apr-15 07:40 29 Apr-15 07:20 

Sample Source 

Teck Coal 

Teck Coal 

Alt Hyp Trials 

C>T NA 

Test Stat Critical 

-0.6266 1.943 

Mean Square 

0.1012508 

Seed 

NA 

MSD OF 
0.698 6 

OF 
1 

0.2579165 6 

0.1012508 
1.547499 

~~--~~~~~~~~~~~~~~~~~~~~~-

Total 1.64875 7 

Distributional Tests 

Attribute Test Test Stat Critical 

Variances Variance Ratio F 1.866 47.47 
Distribution Shapiro-Wilk W Normality 0.9696 0.6451 

Length-mm Summary 

Sample Code Count Mean 95o/o LCL 95% UCL 

Control 4 17.27 16.35 18.2 
GH_ERC 4 17.5 16.82 18.18 

Length-mm Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep 4 

Control 17.9 17.4 17.3 16.5 
GH_ERC 17.7 18 17.2 17.1 

16h Teck Coal 

32h (7 'C) 

Station Location Latitude 

Control 

GH_ERC 

P-Value 

0.7230 

F Stat 

0.3926 

P-Value 

0.6213 
0.8952 

Median 

17.35 

17.45 

PMSD Test Result 

P-Type Oecision(a:So/o) 

CDF Non-Significant Effect 

P-Value Decision(a:S°!o} 

0.5540 Non-Significant Effect 

Decision( a: 1 o/o) 

Equal Variances 

Normal Distribution 

Min Max Std Err 

16.5 17.9 0.2898 

17.1 18 0.2121 

Longitude 

CV% 

3.36% 
2.42°/o 

%Effect 

O.Oo/o 
-1.3°/o 

~ 
~~/!{' 

000-469-187-2 CETIS™ v1.8.7.16 Analyst:. ___ _ QA: __ _ 



CETIS Analytical Report 

Salmonid EmbryoRAlevinRFry Survival Development and Growth Test 

Analysis ID: 16-9869-3151 Endpoint: Length-mm 

Analyzed: 20 Jul-1519:51 Analysis: Parametric-Two Sample 

Graphics 
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Report Date: 

Test Code: 

20 Jul-15 19:51(p2 of 2) 

15361-GH ERCb I 04-0986-6734 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 
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• 

• • 

• 

Analyst ___ _ 



CETIS Analytical Report 

Salmonid Embryo-Alevin-Fry Survival Development and Growth Test 

Analysis ID: 10-4866-1351 

Analyzed: 20 Jul-15 20:02 

Batch ID: 16-4738-7759 

Start Date: 29 Apr-15 15:45 

Ending Date: 29 May-15 12:30 

Duration: 29d 21h 

Endpoint: Length-mm 
Analysis: Parametric-Two Sample 

Test Type: Survival-Development-Growth 

Protocol: EC/EPS 1/RM/28 

Species: Oncorhynchus mykiss 

Source: Vancouver Island Trout Hatchery 

Report Date: 

Test Code: 

20 Jul-15 20:02 (p 1 of 2) 

15359-EV _MC2b I 03-8317-7964 

Nautilus Environmental 

CETIS Version: CETISv1 .8.7 
Official Results: Yes 

Analyst: Yvonne Lam 

Diluent: Dechlorinated Tap Water 

Brine: 

Age: 

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

Control 02-5737-4597 

EV_MC2 06-5856-0786 

Sample Code Material Type 
Con trot Water Sample 

EV_MC2 Water Sample 

Data Transform Zeta 
Untransformed NA 

Equal Variance t Two-Sample Test 

Sample Code vs Sample Code 

Control -1'>1,-ML .,_ EV _MC2 

ANOVATable 

Source 

Between 

Error 

Total 

Distributional Tests 

Attribute 

Variances 

Sum Squares 

1.361251 
0.9875014 
2.348752 

Test 

Variance Ratio F 

29 Apr-15 29Apr-15 16h Teck Coa! 

28 Apr-1512:05 29 Apr-15 07:20 28h (6.5 °C) 

Sample Source 

Teck Coal 

Teck Coal 

Alt Hyp Trials 

C>T NA 

Test Stat Critical 

-2.876 1.943 

Mean Square 

1.361251 

0.1645836 

Test Stat 

1.026 

Seed 

NA 

MSD 

0.557 

OF 

6 
7 

Critical 

47.47 

OF 

6 

Station Location Latitude 

Control 

EV_MC2 

P-Value 

0.9859 

F Stat 

8.271 

P-Value 

0.9839 

PMSD Test Result 

2.86°/o 

P-Type Decision(a:5%} 

GDF NonMSignificant Effect 

P-Value Decision(a:5%) 

0.0282 Significant Effect 

Decision(a:1%) 

Equal Variances 

Longitude 

Distribution Shapiro-Wilk W Normality 0.8669 0.6451 0.1407 Norma! Distribution 

Length-mm Summary 

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

Control 4 19.47 18.83 20.12 19.5 19 19.9 0.2016 2.07°/o 0.0% 
EV_MC2 4 20.3 19.65 20.95 20.3 19.9 20.7 0.2041 2.01% M4.24% 

Length-mm Detail 

Sample Code Rep 1 Rep2 Rep 3 Rep4 
Control 19.7 19 19.3 19.9 
EV_MC2 20 20.6 20.7 19.9 

000-469-187-2 CETIS'M v1 .8.7.16 Analyst ___ _ 



CETIS Analytical Report 

Salmonid Embryo-Alevin-Fry Survival Development and Growth Test 

Analysis ID: 10-4866-1351 Endpoint: Length-mm 

Analyzed: 20 Jul-15 20:02 Analysis: Parametric-Two Sample 
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000-469-187-2 CETIS'M v1.8.7.16 

Report Date: 

Test Code: 

20 Jul-15 20:02 (p 2 of 2) 

15359-EV _MC2b I 03-8317-7964 

Nautilus Environmental 

CETIS Version: CETISv1 .8.7 

Official Results: Yes 
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CETIS Analytical Report Report Date: 

Test Code: 

20 Jul-15 20:14 (p 1 of 2) 

15359-EV HC1b I 08-7465-3734 

Salmonid Embryo-Alevin-Fry Survival Development and Growth Test Nautilus Environmental 

Analysis ID: 08-2037-1690 Endpoint: Length-mm CETIS Version: CETISv1.8.7 

Analyzed: 20 Jul-15 20:13 Analysis: Parametric-Two Sample Official Results: Yes 

Batch ID: 20-3335-5091 Test Type: Survival-Development-Growth Analyst: Yvonne Lam 

Start Date: 29 Apr-1515:45 Protocol: EC/EPS 1/RM/28 Diluent: Dechlorinated Tap Water 

Ending Date: 29 May-1513:30 Species: Oncorhynchus mykiss Brine: 

Duration: 29d 22h Source: Vancouver Island Trout Hatchery Age: 

Sample Code Sample ID Sample Date Receive Date Sample Age Client Name Project 
Control 02-5737-4597 29 Apr-15 29 Apr-15 16h Teck Coal 

EV_HC1 17-6997-4694 28 Apr-15 08:40 29 Apr-15 07:20 31h (6.5 °C) 

Sample Code Material Type Sample Source Station Location Latitude Longitude 

Control Water Sample Teck Coal Control 

EV_HC1 Water Sample Teck Coal EV_HC1 

Data Transform Zeta Alt Hyp Trials Seed PMSD Test Result 

Untransformed NA C>T NA NA 3.53% 

Equal Variance t Two-Sample Test 

Sample Code vs Sample Code Test Stat Critical MSD DF P-Value P·Type Decision(a:So/o) 
Control EV_HC1 0.07632 1.943 0.637 6 0.4708 GDF Non-Significant Effect 

ANOVA Table 

Source Sum Squares Mean Square DF F Stat P-Value Decision(a:5%) 
Betvveen 0.00125001 0.00125001 1 0.005825 0.9416 Non-Significant Effect 
Error 1.287501 0.2145836 6 
Total 1.288751 7 

Distributional Tests 

Attribute Test Test Stat Critical P-Value Decision(a:1°/o) 
Variances Variance Ratio F 2.012 47.47 0.5805 Equal Variances 
Distribution Shapiro-Wilk W Normality 0.9207 0.6451 0.4356 Norma! Distribution 

Length-mm Summary 

Sample Code Count Mean 95% LCL 95% UCL Median Min Max Std Err CV% %Effect 
Control 4 18.03 17.42 18.63 18.1 17.5 18.4 0.1887 2.09o/o 0.0°/o 
EV_HC1 4 18 17.15 18.85 18.05 17.3 18.6 0.2677 2.98% 0.14% 

Length-mm Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 
Control 18. 1 17.5 18. 1 18.4 
EV_HC1 18.1 18.6 17.3 18 

000-469-187-2 CETIS'M v1.8.7.16 Analyst: ___ _ 



CETIS Analytical Report 

Salmonid Embryo-Alevin~Fry Survival Development and Growth Test 

Analysis ID: 08-2037-1690 Endpoint: Length-mm 
Analyzed: 20 Jul-15 20:13 Analysis: Parametric-Two Sample 
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000-469-187-2 CETIS'M v1.8.7.16 

Report Date: 

Test Code: 

20 Jul-15 20:14 (p 2 of 2) 

15359-EV HC1b I 08-7465-3734 

Nautilus Environmental 

CETIS Version: CETISv1 .8.7 

Official Results: Yes 
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CETIS Analytical Report 

Salmonid Embryo-Alevin-Fry Survival Development and Growth Test 

Analysis ID: 
Analyzed: 

Batch ID: 

Start Date: 

Ending Date: 

Duration: 

03-5729-5249 

20 Jul-15 20:25 

20-1103-5729 

29 Apr-1515:45 

29 May-1514:00 

29d 22h 

Endpoint: Length-mm 

Analysis: Parametric-Two Sample 

Test Type: Survival-Development-Growth 

Protocol: EC/EPS 1/RM/28 

Species: Oncorhynchus mykiss 

Source: Vancouver Island Trout Hatchery · 

Report Date: 

Test Code: 

20 Jul-15 20:25 (p 1 of 2) 

15358-CM_MC2b I 03-9932-6908 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Yvonne Lam 

Diluent: Dechlorinated Tap Water 

Brine: 

Age: 

Sample Code Sample ID Sample Date Receive Date Sample~ge Client Name Project 

Control 02-5737-4597 

CM_MC2 15-7434-2364 

Sample Code Material Type 

Control Water Sample 

CM_MC2 Water Sample 

Data Transform Zeta 
Untransformed NA 

Equal Variance t Two-Sample Test 

Sample Code vs 

Control •(1'\-f'/'L-., 

ANOVA Table 

Source 
Between 

Error 

Total 

Distributional Tests 

Attribute 

Variances 

Sample Code 

CM_MC2 

Sum Squares 

0.6612496 

5.407503 

6.068752 

Test 

Variance Ratio F 

29 Apr-15 29 Apr-15 

28 Apr-15 09:20 29 Apr-15 07:20 

Sample Source 

Teck Coal 

Teck Coal 

Alt Hyp Trials 

C>T NA 

Test Stat Critical 

-0.8566 1.943 

Mean Square 

0.6612496 

0.9012504 

Test Stat 

2.167 

Seed 

NA 

MSO OF 

1.304 6 

OF 

1 

6 

7 

Critical 

47.47 

Distribution Shapiro-Wilk W Normality 0.8161 0.6451 

Length-mm Summary 

Sample Code Count Mean 95o/o LCL 95% UCL 

Control 4 19.83 18.62 21.03 
CM_MC2 4 20.4 18.63 22.17 

Length-mm Detail 

Sample Code Rep 1 Rep2 Rep 3 Rep4 

Control 18.7 20.3 20.2 20.1 

CM_MC2 21.1 20.5 18.8 21.2 

16h Teck Coal 

30h (5.8 'C) 

Station Location Latitude 

Control 

CM_MC2 

P-Value 

0.7877 

F Stat 

0.7337 

P-Value 

0.5417 

0.0424 

Median 

20.15 

20.8 

PMSO Test Result 

6.58% 

P-Type Decision(a:5°/o) 

CDF Non-Significant Effect 

P-Value Decision(a:5°/o) 

0.4246 Non-Significant Effect 

Decision(a:1o/o) 

Equal Variances 

Normal Distribution 

Min Max Std Err 

18.7 20.3 0.3772 

18.8 21.2 0.5553 

Longitude 

CVo/o 

s.a1°1o 
5.44°/o 

o/oEffect 

0.0% 

-2.9% 

~ 
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CETIS Analytical Report 

Salmonid Emb.ryo·Alevin·Fry Survival Development and Growth Test 

Analysis ID: 03-5729-5249 Endpoint: Length-mm 

Analyzed: 20 Jul-15 20:25 Analysis: Parametric-Two Sample 
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Report Date: 

Test Code: 

20 Jul-15 20:25 (p 2 of 2) 

15358-CM_MC2b I 03-9932-6908 

Nautilus Environmental 

CETIS Version: CET!Sv1.8.7 
Official Results: Yes 

• 
• • • 

I • ,, 1 ............................ : ............... y· ............................................. . 

'' 

• 

,, 

000-469-187-2 CETIS'" v1.8.7.16 Analyst: ___ _ 

,, 

~ 
-~Uf}tr 

QA: __ _ 



CETIS Analytical Report Report Date: 20 Jul-15 20:35 (p 1 of 2) 

Test Code: 15364-LC LCDSSL I 14-7801-2097 

Salmonid Embryo-Alevin-Fry Survival Development and Growth Test Nautilus Environmental 

Analysi.s ID: 18-1996-3607 

Analyzed: 20 Jul-15 20:35 

Batch ID: 10-8594-8705 

Start Date: 29 Apr-15 15:45 

Ending Date: 29 May-15 14:30 

Duration: 29d 23h 

Sample Code Sample ID 
Control 02-5737-4597 

LC_LCDSSLCC 14-0968-3826 

Endpoint: Length-mm 

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 

29 Apr-15 29 Apr-15 16h 

28 Apr-1510:27 29 Apr-15 07:20 29h (8 °C) 

CETIS Version: CET1Sv1 .8.7 

Official Results: Yes 

Analyst: Yvonne Lam 

Diluent: Dechlorinated Tap Water 

Brine: 

Age: 

Client Name Project 

Teck Coal 

Sample Code Material Type Sample Source Station Location Latitude Longitude 
Control Water Sample 

LC_LCDSSLCC Water Sample 

Data Transform Zeta 

Untransformed NA 

Equal Variance t Two-Sample Test 

Sample Code vs Sample Code 

ControeL<-l<>)SXft- LC_LCDSSLCC 

ANOVATable 

Source 

Between 
Error 
Total 

Distributional Tests 

Attribute 

Variances 

Sum Squares 

0.1012499 
4.337499 
4.438749 

Test 

Variance Ratio F 

Teck Coal 

Teck Coal 

Alt Hyp Trials 

C>T NA 

Test Stat Critical 

-0.3742 1.943 

Mean Square 

0.1012499 
0.7229165 

Test Stat 

1.039 
Distribution Shapiro-Wilk W Normality 0.8357 

Length-mm Summary 

Sample Code Count Mean 95°/o LCL 
Control 4 19.55 18.18 
LC_LCDSSLCC 4 19.78 18.43 

Length-mm Detail 

Sample Code Rep 1 Rep 2 Rep 3 
Control 18.5 20.3 20.2 
LC_LCDSSLCC 19.1 19 20.4 

000-469-187-2 

Seed 

NA 

MSD OF 

1.168 6 

OF 

1 
6 
7 

Critical 

47.47 
0.6451 

95% UCL 

20.92 

21.12 

Rep4 

19.2 

20.6 

Control 

LC_LCDSSLCC 

PMSD Test Result 

5.98% 

P-Value P-Type Decision(a:5%) 

0.6395 GDF Non-Significant Effect 

F Stat P-Value Oecision(a:So/o) 

0.1401 0.7211 Non-Significant Effect 

P-Value Decision(a:1°/o) 

0.9758 Equal Variances 
0.0681 Normal Distribution 

Median Min Max Std Err 

19.7 18.5 20.3 0.4291 
19.75 19 20.6 0.4211 

CVo/o 

4.39%) 

4.26°/o 

CETIS'" v1 .8.7.16 Analyst: ___ _ 

%Effect 

0.0% 
-1.15o/o 



CETIS Analytical Report 

Salmonid Embryo-Alevin-Fry Survival Development and Growth Test 

Analysis ID: 18-1996-3607 Endpoint: Length-mm 
Analyzed: 20 Jul-15 20:35 Analysis: Parametric-Two Sample 
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Report Date: 

Test Code: 

20 Jul-15 20:35 (p 2 of 2) 

15364-LC LCDSSL 114-7801-2097 

Nautilus Environmental 

CETIS Version: CET1Sv1.8.7 
Official Results: Yes 
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CETIS Analytical Report Report Date: 

Test Code: 

23 Jul-15 09:10 (P 1 of 2) 

TeckEARef1Sampb J 12-0136-0436 

Salmonid Embryo-Alevin-Fry Survival Development and Growth Test Nautilus Environmental 

Analysis ID: 18-7571-5640 

Analyzed: 23 Jul-15 9:10 

Batch ID: 13-7648-5271 

Start Date: 29 Apr-1515:45 

Ending Date: 29 May-1510:00 

Duration: 29d 18h 

Sample Code Sample ID 

FR_UFR1 02-2324-3825 

GH_ER2 01-6818-1046 

FR_FRCP1 05-6493-7701 

GH_FR1 04-0342-2568 

GH_ERC 05-7162-3210 

EV_HC1 17-6997-4694 

EV_MC2 06-5856-0786 

CM_MC2 15-7 434-2364 

LC_LCDSSLCC 14-0968-3826 

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 

ANOVA Table 

Source 

Between 
Error 
Tota! 

Distributional Tests 

Attribute 

Sample Code 

GH_ER2 

FR_FRCP1 

GH_FR1 

GH_ERC 

EV_HC1 

EV_MC2 

CM_MC2 

LC_LCDSSLCC 

Sum Squares 

38.785 

16.80501 

55.59001 

Test 

Endpoint: Length-mm CETIS Version: CET1Sv1.8.7 

Analysis: Parametric-Control vs Treatments Official Results: Yes 

Analyst: Yvonne Lam Test Type: Survival-Development-Growth 

Protocol: ECIEPS 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 

28 Apr-15 09:02 29 Apr-15 07:20 31h (8.5 °C) Teck Coal 

28 Apr-15 29 Apr-15 07:20 40h (7 °C) 

28 Apr-15 10:30 29 Apr-15 07:20 29h (8.5 °C) 

28 Apr-15 08:40 29 Apr-15 07:20 31h (7 °C) 

28 Apr-15 07:40 29 Apr-15 07:20 32h (7 °C) 

28 Apr-15 08:40 29 Apr-15 07:20 31h (6.5 °C) 

28 Apr-15 12:05 29 Apr-15 07:20 28h (6.5 °C) 

28 Apr-15 09:20 29 Apr-15 07:20 30h (5.8 °C) 

28 Apr-15 10:27 29 Apr-15 07:20 29h (8 °C) 

Sample Source Station Location Latitude Longitude 

Teck Coal FR_UFR1 

Teck Coal GH_ER2 

Teck Coal FR_FRCP1 

Teck Coal GH_FR1 

Teck Coal GH_ERC 

Teck Coal EV_HC1 

Teck Coal EV_MC2 

Teck Coal CM_MC2 

Teck Coal LC_LCDSSLCC 

Alt Hyp Trials Seed PMSD Test Result 
C>T NA NA 7.48% 

Test Stat Critical MSD OF P-Value P-Type Decision(a:5%) 

1.389 2.511 1.401 6 0.3291 CDF Non-Significant Effect 
-2.286 2.511 1.401 6 0.9999 GDF Non-Significant Effect 
-0.1344 2.511 1.401 6 0.9169 CDF Non-Significant Effect 
2.196 2.511 1.401 6 0.0927 CDF Non-Significant Effect 
1.3 2.511 1.401 6 0.3671 GDF Non-Significant Effect 
-2.823 2.511 1.401 6 1.0000 CDF Non-Significant Effect 
-3.003 2.511 1.401 6 1.0000 CDF Non-Significant Effect 
-1.882 2.511 1.401 6 0.9996 CDF Non-Significant Effect 

Mean Square OF F Stat P-Value Decision(a:5°/o) 

4.848125 8 7.789 <0.0001 Significant Effect 
0.6224079 27 

35 

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

Bartlett Equality of Variance 
Shapiro-Wilk W Normality 

16.95 

0.9668 

20.09 

0.9166 

0.0306 

0.3441 

Equal Variances 

Normal Distribution 

000-469-187-2 CETIS'M v1.8.7.16 Analyst: __ _ 
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QA: __ _ 



CETIS Analytical Report 

Salmonid Embryo-Alevin-Fry Survival Development and Growth Test 

Analysis ID: 18-7571-5640 Endpoint: Length-mm 
Analyzed: 23 Jul-15 9:10 Analysis: Parametric-Control vs Treatments 

Length-mm Summary 

Sample Code Count Mean 95% LCL 95% UCL Median 

FR_UFR1 4 18.72 16.46 20.99 19 

GH_ER2 4 17.95 16.91 18.99 17.85 
FR_FRCP1 4 20 19.87 20.13 20 
GH_FR1 4 18.8 17.61 19.99 18.9 
GH_ERC 4 17.5 16.82 18.18 17.45 
EV_HC1 4 18 17.15 18.85 18.05 
EV_MC2 4 20.3 19.65 20.95 20.3 
CM_MC2 4 20.4 18.63 22.17 20.8 
LC_LCDSSLCC 4 19.78 18.43 21.12 19.75 

Length-mm Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 

FR_UFR1 19.7 16.9 20 18.3 

GH_ER2 18.1 17.3 18.8 17.6 

FR_FRCP1 20 20.1 19.9 20 

GH_FR1 18.8 19 17.8 19.6 

GH_ERC 17.7 18 17.2 17.1 

EV_HC1 18.1 18.6 17.3 18 

EV_MC2 20 20.6 20.7 19.9 

CM_MC2 21.1 20.5 18.8 21.2 

LC_LCDSSLCC 19.1 19 20.4 20.6 

Graphics 
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Report Date: 23 Jul-15 09:10 (p 2 of 2) 

Test Code: TeckEARef1Sampb j 12-0136-0436 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Min Max Std Err CV% %Effect 

16.9 20 0.7122 7.61% 0.0% 

17.3 18.8 0.3279 3.65% 4.14o/() 

19.9 20.1 0.04081 0.41 o/o -6.81°/o 
17.8 19.6 0.3742 3.98% -0.4o/o 
17.1 18 0.2121 2.42% 6.54o/o 

17.3 18.6 0.2677 2.98% 3.87o/o 

19.9 20.7 0.2041 2.01 o/o -8.41°/o 
18.8 21.2 0.5553 5.44o/c -8.95% 

19 20.6 0.4211 4.26o/o -5.61% 
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CETIS Analytical Report Report Date: 22 Jul-15 15:20 (p 1 of 2) 

Test Code: TeckEARef2Sampb 119-7755-0840 

Salmonid Embryo-AlevinRFry Survival Development and Growth Test Nautilus Environmental 

Analysis ID: 00-1359-3118 

Analyzed: 22 Jul-15 15:19 

Batch ID: 14-9254-5008 

Start Date: 29 Apr-1515:45 

Ending Date: 29 May-1510:00 

Duration: 29d 18h 

Sample Code Sample ID 

GH_ER2 01-6818-1046 

FR_UFR1 02-2324-3825 

FR_FRCP1 05-6493-7701 

GH_FR1 04-0342-2568 

GH_ERC 05-7162-3210 

EV_HC1 17-6997-4694 

EV_MC2 06-5856-0786 

CM_MC2 15-7434-2364 

LC_LCDSSLCC 14-0968-3826 

Sample Code Material Type 

GH_ER2 Water Sample 

FR_UFR1 Water Sample 

FR_FRCP1 Water Sample 

GH_FR1 Water Sample 

GH_ERC Water Sam pie 

EV_HC1 Water Sample 

EV_MC2 Water Sample 

CM_MC2 Water Sample 

LC_LCDSSLCC Water Sample 

Data Transform Zeta 

Untransformed NA 

Dunnett Multiple Comparison Test 

Sample Code VS Sample Code 

GH_ER2 FR_UFR1 

FR_FRCP1 

GH_FR1 

GH_ERC 

EV_HC1 

EV_MC2 

CM_MC2 

LC_LCDSSLCC 

ANOVA Table 

Source Sum Squares 

Between 38.785 

Error 16.80501 
Total 55.59001 

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: Yvonne Lam 

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 

28 Apr-15 29 Apr-15 07:20 40h (?°C) Teck Coal 

28 Apr-15 09:02 29 Apr-15 07:20 31h (8.5 °C) 

28 Apr-1510:30 29 Apr-15 07:20 29h (8.5 °C) 

28 Apr-15 08:40 29 Apr-15 07:20 31h (7 °C) 

28 Apr-15 07:40 29 Apr-15 07:20 32h (?°C) 

28 Apr-15 08:40 29 Apr-15 07:20 31h (6.5 °C) 

28 Apr-1512:05 29 Apr-15 07:20 28h (6.5 °C) 

28 Apr-15 09:20 29 Apr-15 07:20 30h (5.8 °C) 

28 Apr-1510:27 29 Apr-15 07:20 29h (8 °C) 

Sample Source 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Alt Hyp 

C>T 

Test Stat 

-1.389 

-3.675 

-1.524 

0.8067 

-0.08963 

-4.213 

-4.392 

-3.271 

Trials 

NA 

Critical 

2.511 

2.511 

2.511 

2.511 

2.511 

2.511 

2.511 

2.511 

Mean Square 

4.848125 

0.6224079 

Seed 

NA 

MSD 

1.401 

1.401 

1.401 

1.401 

1.401 

1.401 

1.401 

1.401 

OF 

8 

27 

35 

Station Location 

GH_ER2 

FR_UFR1 

FR_FRCP1 

GH_FR1 

GH_ERC 

EV_HC1 

EV_MC2 

CM_MC2 

LC_LCDSSLCC 

PMSD 

7.8o/o 

OF P-Value P-Type 

6 0.9979 CDF 

6 1.0000 CDF 

6 0.9987 CDF 

6 0.5951 CDF 

6 0.9082 CDF 

6 1.0000 CDF 

6 1.0000 CDF 

6 1.0000 CDF 

F Stat P-Value 

7.789 <0.0001 

Latitude 

Test Result 

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 

Non-Significant Effect 

Decision(a:5%) 

Significant Effect 

Test Stat Critical P-Value Decision(a:1o/11) 

Project 

Longitude 

Variances 

Distribution 
Bartlett Equality of Variance 

Shapiro-Wilk W Normality 

16.95 

0.9668 

20.09 

0.9166 

0.0306 

0.3441 

Equal Variances 

Normal Distribution 

000-469-187-2 CETIS'" v1.8.7.16 Analyst: __ _ 
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CETIS Analytical Report Report Date: 22 Jul-15 15:20 (p 2 of 2) 

Test Code: TeckEARef2Sampb 119-7755-0840 

Salmonid Embryo-Alevin-Fry Survival Development and Growth Test Nautilus Environmental 

Analysis ID: 00-1359-3118 Endpoint: Length-mm CETIS Version: CET1Sv1.8.7 

Analyzed: 22 Jul-1515:19 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 CV0/o %Effect 

GH_ER2 4 17.95 16.91 18.99 17.85 17.3 18.8 0.3279 3.65o/o O.Oo/o 

FR_UFR1 4 18.72 16.46 20.99 19 16.9 20 0.7122 7.61o/o -4.32o/o 

FR_FRCP1 4 20 19.87 20.13 20 19.9 20.1 0.04081 0.41 o/o -11.42o/o 

GH_FR1 4 18.8 17.61 19.99 18.9 17.8 19.6 0.3742 3.98o/o -4.74% 

GH_ERC 4 17.5 16.82 18.18 17.45 17.1 18 0.2121 2.42o/o 2.51% 

EV_HC1 4 18 17.15 18.85 18.05 17.3 18.6 0.2677 2.98% -0.28o/o 

EV_MC2 4 20.3 19.65 20.95 20.3 19.9 20.7 0.2041 2.01% -13.09o/o 

CM_MC2 4 20.4 18.63 22.17 20.8 18.8 21.2 0.5553 5.44°/o -13.65% 

LC_LCDSSLCC 4 19.78 18.43 21.12 19.75 19 20.6 0.4211 4.26o/o -10.17% 

Length-mm Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 

GH_ER2 18.1 17.3 18.8 17.6 

FR_UFR1 19.7 16.9 20 18.3 

FR_FRCP1 20 20.1 19.9 20 

GH_FR1 18.8 19 17.8 19.6 

GH_ERC 17.7 18 17.2 17.1 

EV_HC1 18.1 18.6 17.3 18 

EV_MC2 20 20.6 20.7 19.9 

CM_MC2 21.1 20.5 18.8 21.2 

LC_LCDSSLCC 19.1 19 20.4 20.6 
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CETIS Summary Report Report Date: 23 Jul-15 09:10 (p 1 of 1) 

Test Code: TeckEARef1Sampb 112-0136-0436 

Salmonid Embryo-Alevin-Fry Survival Development and Growth Test Nautilus Environmental 

Batch ID: 13-7648-5271 Test Type: Survival-Development-Growth Analyst: Yvonne Lam 

Start Date: 29 Apr-1515:45 Protocol: EC/EPS 1/RM/28 Diluent: Dechlorinated Tap Water 

Ending Date: 29 May-15 10:00 Species: Oncorhynchus mykiss Brine: 

Duration: 29d 18h Source: Vancouver Island Trout Hatchery Age: 

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

FR_UFR1 02-2324-3825 28 Apr-15 09:02 29 Apr-15 07:20 31h (8.5 °C) Teck Coal 

GH_ER2 01-6818-1046 28 Apr-15 29 Apr-15 07:20 40h (7 °C) 

FR_FRCP1 05-6493-7701 28 Apr-1510:30 29 Apr-15 07:20 29h (8.5 °C) 

GH_FR1 04-0342-2568 28 Apr-15 08:40 29 Apr-15 07:20 31h (7 °C) 

GH_ERC 05-7162-3210 28 Apr-15 07:40 29 Apr-15 07:20 32h (7 °C) 

EV_HC1 17 -6997-4694 28 Apr-15 08:40 29 Apr-15 07:20 31h (6.5 °C) 

EV_MC2 06-5856-0786 28 Apr-15 12:05 29 Apr-15 07:20 28h (6.5 °C) 

CM_MC2 15-7 434-2364 28 Apr-15 09:20 29 Apr-15 07:20 30h (5.8 °C) 

LC_LCDSSLCC 14-0968-3826 28 Apr-15 10:27 29 Apr-15 07:20 29h (8 °C) 

Sample Code Material Type Sample Source Station Location Latitude Longitude 

FR_UFR1 Water Sample Teck Coal FR_UFR1 

GH_ER2 Water Sample Teck Coal GH_ER2 

FR_FRCP1 Water Sample Teck Coal FR_FRCP1 

GH_FR1 Water Sample Teck Coal GH_FR1 

GH_ERC Water Sample Teck Coal GH_ERC 

EV_HC1 Water Sample Teck Coal EV_HC1 

EV_MC2 Water Sample Teck Coal EV_MC2 

CM_MC2 Water Sample Teck Coal CM_MC2 

LC_LCDSSLCC Water Sample Teck Coal LC_LCDSSLCC 

Mean~eightMmg Summary 

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

FR_UFR1 4 97.68 90.78 

GH_ER2 4 91.27 83.33 
FR_FRCP1 4 106.2 100.1 
GH_FR1 4 94.71 89.28 

GH_ERC 4 91.01 84.66 
EV_HC1 4 88.21 87.13 

EV_MC2 4 100.6 93.67 
CM_MC2 4 99.03 86.5 
LC_LCDSSLCC 4 99.67 91.07 

Mean Dry Weightwmg Detail 

Sample Code Rep 1 Rep2 Rep 3 

FR_UFR1 102.6 94.5 100 

GH_ER2 93.68 94.55 93 

FR_FRCP1 111.3 106 105.4 

GH_FR1 92.4 95.65 91.67 

GH_ERC 91.88 88.57 96.25 

EV_HC1 88.93 88.64 87.78 

EV_MC2 98.21 107.2 98.89 

CM_MC2 105.5 96.19 89.17 

LC_LCDSSLCC 99.58 92.08 102.9 

000-469-187-2 

104.6 93.6 102.6 

99.21 83.85 94.55 

112.2 102 111.3 

100.1 91.67 99.13 

97.35 87.33 96.25 

89.29 87.5 88.93 

107.6 98.21 107.2 

111.6 89.17 105.5 

108.3 92.08 104.1 

Rep4 

93.6 

83.85 

102 

99.13 

87.33 

87.5 

98.26 

105.3 

104.1 

CETIS'M v1.8.7.16 

2.169 4.337 4.44°/o 

2.494 4.989 5.47% 

1.91 3.821 3.6% 

1.708 3.417 3.61% 

1.993 3.986 4.38% 

0.3402 0.6804 0.77% 

2.192 4.383 4.36% 

3.938 7.875 7.95% 

2.703 5.405 5.42% 

Analyst __ _ 

O.Oo/c 

6.56% 

-8.69c/c 

3.04o/o 

6.83o/o 

9.69°/c 

-3.03°/o 

-1.39%) 

-2.04o/o 

~/ 

Ju-071/l!" 
QA: __ _ 



CETIS Analytical Report 

Salmonid Embryo-Alevin-Fry Survival Development and Growth Test 

Analysis ID: 

Analyzed: 

Batch ID: 

Start Date: 

Ending Date: 

Duration: 

08-2171-7482 

20 Jul-1518:09 

14-7944-9410 

29 Apr-1515:45 

29 May-1510:00 

29d 18h 

Endpoint: Mean_ ~11','{7ight-mg 
Analysis: Parametric-Two Sample 

Test Type: Survival-Development-Growth 

Protocol: EC/EPS 1/RM/28 

Species: Oncorhynchus mykiss 

Source: Vancouver Island Trout Hatchery 

Report Date: 

Test Code: 

20 Jul-15 18:10 (p 1 of 2) 

15360-FR_UFR1b I 06-9405-1722 

Nautilus Environmental 

CETIS Version: CETISv1 .8.7 

Official Results: Yes 

Analyst: Yvonne Lam 

Diluent: Dechlorinated Tap Water 

Brine: 

Age: 

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

Control 02-5737-4597 

FR_UFR1 02-2324-3825 

Sample Code Material Type 

Control Water Sam pie 

FR_UFR1 Water Sample 

Data Transform Zeta 

Untransformed NA 

Equal Variance t TwowSample Test 

Sample Code vs Sample Code 

FR_UFR1 

ANOVATable 

Source Sum Squares 

Between 0.002871515 

Error 219.0623 
~~~~~~~~~~-

Tot a I 219.0652 

Distributional Tests 

Attribute Test 

Variances Variance Ratio F 

29 Apr-15 29 Apr-15 16h Teck Coal 

28 Apr-15 09:02 29 Apr-15 07:20 31h (8.5 °C) 

Sample Source 

Teck Coal 

Teck Coal 

Alt Hyp Trials 

C>T NA 

Test Stat Critical 

-0.00887 1.943 

Mean Square 

0.002871515 

36.51039 

Test Stat 

2.882 

Seed 

NA 

MSO OF 

8.302 6 

OF 

6 

7 

Critical 

47.47 

Station Location Latitude 

Control 

FR_UFR1 

P~Value 

0.5034 

F Stat 

7.87E-05 

P~Value 

0.4079 

PMSO Test Result 

8.5°/o 

P-Type Decision(a:5%) 

GDF NonwSignificant Effect 

PwValue Decision(a:5%) 

0.9932 Non-Significant Effect 

Decision( a: 1°/o) 

Equal Variances 

Longitude 

Distribution Shapiro-Wilk W Normality 0.9568 0.6451 0.7789 Normal Distribution 

Mean Dry Weightwmg Summary 

Sample Code Count Mean 95°/o LCL 

Control 4 97.64 85.92 

FR_UFR1 4 97.68 90.78 

Mean Dry Weight~mg Detail 

Sample Code Rep 1 Rep 2 Rep 3 

Control 101.5 96.8 87.69 

FR_UFR1 102.6 94.5 100 

000-469-187-2 

95% UCL Median Min 

109.4 99.14 87.69 

104.6 97.25 93.6 

Rep4 

104.6 

93.6 

CETIS'M v1.8.7.16 

Max Std Err CV% 

104.6 3.681 7.54o/o 
102.6 2.169 4.44% 

Analyst: __ _ 

%Effect 

O.Oo/o 
-0.04o/o 

~ 
~ur)!r 

QA: __ _ 



CETIS Analytical Report 

Salmonid Embryo-Alevin-Fry Survival Development and G!,?wth Test 

Analysis ID: 08-2171-7482 
Analyzed: 20 Jul-1518:09 

Graphics 

• 

000-469-187-2 

Endpoint: Mean~~ht-mg 
Analysis: Parametric-Two Sample 

Ff\.UF'lll 

CETIS'M v1.8.7.16 

• 

Report Date: 20 Jul-1518:10 (p 2 of 2) 

Test Code: 15360-FR UFR1b I 06-9405-1722 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

• 
• 

• 

" 

Analyst: __ _ 

• 



CETIS Analytical Report 

Salmonid Embryo-Alevin-Fry Survival Development and Gi:_owth Test ,_, 
' 

20 Jul-1518:26 
Endpoint: Mean 9"9.:(l'lt9ht-mg 
Analysis: Parametri2-Two Sample 

Analysis ID: 

Analyzed: 
19-4557-9083 

Batch ID: 06-1709-9808 Test Type: Survival-Development-Growth 

Start Date: 29 Apr-15 15:45 Protocol: EC/EPS 1/RM/28 

Ending Date: 29 May-15 12:00 Species: Oncorhynchus mykiss 

Duration: 29d 20h Source: Vancouver !stand Trout Hatchery 

Report Date: 

Test Code: 

20 Jul-1518:27(p1 of 2) 

15362-GH ER2b I 00-3855-0586 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Yvonne Lam 

Diluent: Dechlorinated Tap Water 

Brine: 

Age: 

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

Control 02-5737-4597 29 Apr-15 29 Apr-15 

GH_ER2 01-6818-1046 28 Apr-15 29 Apr-15 07:20 

Sample Code Material Type Sample Source 

Control Water Sample Teck Coar 
GH_ER2 Water Sample Teck Coal 

Data Transform Zeta Alt Hyp Trials Seed 

Untransformed NA C>T NA NA 

Equal Variance t Two-Sample Test 

Sample Code VS Sample Code Test Stat Critical MSD DF 

Control - G.\.\-&lti. GH_ER2 -1.868 1.943 5.024 6 

ANOVA Table 

Source Sum Squares Mean Square OF 

Between 46.65909 46.65909 1 
Error 80.21045 13.36841 6 
Total 126.8695 7 

Distributional Tests 

Attribute Test Test Stat Critical 
Variances Variance Ratio F 13.46 47.47 
Distribution Shapiro-Wilk W Normality 0.8282 0.6451 

Mean Dry Weight-mg Summary 

Sample Code Count Mean 95% LCL 95o/u UCL 

Control 4 86.44 84.28 88.6 
GH_ER2 4 91.27 83.33 99.21 

Mean Dry Weight-mg Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 

Control 87.6 85.56 87.6 85 

GH_ER2 93.68 94.55 93 83.85 

16h Teck Coal 

40h (7 'C) 

Station Location Latitude 

Control 

GH_ER2 

PMSD Test Result 

5.81°/o 

P-Value P-Type Decision(a:5°/o) 

0.9445 CDF Non-Significant Effect 

F Stat P-Value Decision( a: 5°/o) 

3.49 0.1110 Non-Significant Effect 

P-Value Oecision(a:1°/o) 

0.0605 Equal Variances 

0.0569 Norma! Distribution 

Median Min Max Std Err 

86.58 85 87.6 0.6799 

93.34 83.85 94.55 2.494 

Longitude 

CV0/o 

1.57o/o 
5.47o/o 

0/oEffect 

0.0% 
-5.59% 

@ 

~)?4)1_[ 
000-469-187-2 CETIS™ v1.8.7.16 Analyst: ___ _ QA:. __ _ 



CETIS Analytical Report 

Analysis ID: 19-4557-9083 Endpoint: Mean.0fyWeight-mg 

Analyzed: 20 Ju!-1518:26 Analysis: Paramet~o Sample 

Salmonid Embryo-Alevin-Fry Survival Development an~wth Test 

Graphics 

• 

• 

000-469-187-2 CETIS'M v1.8.7.16 

Report Date: 

Test Code: 

20 Jul-15 18:27 (p 2 of 2) 

15362-GH ER2b I 00-3855-0586 

Nautilus Environmental 

CETIS Version: CETISv1 .8.7 

Official Results: Yes 

• 
• 

• • 

• 

Analyst:. ___ _ 



CETIS Analytical Report 

Salmonid Embryo-Alevin-Fry Survival Development and Growth Test 

Analysis ID: 
Analyzed: 

Batch ID: 

Start Date: 

Ending Date: 

Duration: 

01-7008-5510 

20 Jul-1519:27 

20-7 414-7254 

29 Apr-1515:45 

29 May-1510:30 

29d 19h 

Endpoint: Mean2fy Weight-mg 

Analysis: Parametrib'iio Sample 

Test Type: Survival-Development-Growth 

Protocol: EC/EPS 1/RM/28 

Species: Oncorhynchus mykiss 

Source: Vancouver Island Trout Hatchery 

Report Date: 

Test Code: 

20 Jul-15 19:29 (p 1 of 2) 

15360-FR_FRCP1b 117-7343-9842 

Nautilus Environmental 

CETIS Version: CETISv1 .8.7 
Official Results: Yes 

Analyst: Yvonne Lam 
Diluent: Dechlorinated Tap Water 

Brine: 

Age: 

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

Control 02-5737-4597 

FR_FRCP1 05-6493-7701 

Sample Code Material Type 
Control Water Sample 

FR_FRCP1 Water Sample 

Data Transform Zeta 

Untransformed NA 

Equal Variance t Two-Sample Test 

Sample Code vs 

Control -FR;r-l(<f\ 

ANOVATable 

Source 

Between 

Error 

Total 

Distributional Tests 

Attribute 

Variances 

Sample Code 

FR_FRCP1 

Sum Squares 

178.4 
68.96666 
247.3667 

Test 

Variance Ratio F 

29Apr-15 29Apr-15 

28 Apr-15 10:30 29 Apr-15 07:20 

Sample Source 

Teck Coal 

Teck Coal 

Alt Hyp Trials 

C>T NA 

Test Stat Critical 

-3.94 1.943 

Mean Square 

178.4 
11.49444 

Test Stat 

1.739 

Seed 

NA 

MSD DF 

4.658 6 

DF 

1 

6 
7 

Critical 

47.47 
Distribution Shapiro-Wilk W Normality 0.9675 0.6451 

Mean Dry Weight-mg Summary 

Sample Code Count Mean 95% LCL 95% UCL 

Control 4 96.72 92.11 101.3 
FR_FRCP1 4 106.2 100.1 112.2 

Mean Dry Weight-mg Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 
Control 93.21 99.6 95.56 98.52 
FR_FRCP1 111.3 106 105.4 102 

16h Teck Coal 

29h (8.5 °C) 

Station Location Latitude 

Control 

FR_FRCP1 

P-Value 

0.9962 

F Stat 

15.52 

P-Value 

0.6605 
0.8774 

Median 

97.04 
105.7 

PMSD Test Result 

4.82o/o 

P-Type Oecision(a:So/o) 

CDF Non-Significant Effect 

P-Value Decision(a:5%) 

0.0076 Significant Effect 

Decision(a:1%) 

Equal Variances 

Normal Distribution 

Min Max Std Err 

93.21 99.6 1.448 

102 111.3 1.91 

Longitude 

CV% 

3.0% 
3.611/o 

11/oEffect 

0.0% 
-9.7711/o 

~, 

dv4:J-z..1 / i.S-
000-469-187-2 CETIS'M v1.8.7.16 Analyst: ___ _ QA:. __ _ 



CETIS Analytical Report 

Salmonid Embryo-Alevin-Fry Survival Development and Growth Test 

Analysis ID: 01-7008-5510 
Analyzed: 20 Jul-1519:27 

Graphics 

Endpoint: Mean 9ry~~ht-mg 
Analysis: Parametric-Two Sample 
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• 

Report Date: 

Test Code: 

20 Jul-1519:29 (p 2 of 2) 

15360-FR_FRCP1b ! 17-7343-9842 

Nautilus Environmental 

CETIS Version: CETISv1 .8.7 
Official Results: Yes 

• 

• • 

R.>nklt. 

Analyst: __ _ 

• 

,, 
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CETIS Analytical Report 

Salmonid Embryo-Alevin-Fry Survival Development and Growth Test 

Analysis ID: 
Analyzed: 

Batch ID: 

Start Date: 
Ending Date: 

Duration: 

17-6964-7973 

20 Jul-1519:38 

07-7912-9666 

29 Apr-15 15:45 

29 May-1511:00 

29d 19h 

Endpoint: Mean ~ight-mg 
Analysis: Parametric-Two Sample 

Test Type: Survival-Development-Growth 

Protocol: EC/EPS 1/RM/28 

Species: Oncorhynchus mykiss 

Source: Vancouver Island Trout Hatchery 

Report Date: 

Test Code: 

20 Jul-1519:39 (p 1 of 2) 

15361-GH_FR1b I 21-0257-7222 

Nautilus Environmental 

CETIS Version: CET1Sv1 .8.7 

Official Results: Yes 

Analyst: Yvonne Lam 

Diluent: Dechlorinated Tap Water 

Brine: 

Age: 

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

Control 02-5737-4597 

GH_FR1 04-0342-2568 

Sample Code Material Type 
Control Water Sample 

GH_FR1 Water Sample 

Data Transform Zeta 
Untransformed NA 

Equal Variance t Two·Sample Test 

Sample Code vs 

Control -Gt;.X-itl 

ANOVA Table 

Source 

Between 
Error 
Total 

Distributional Tests 

Attribute 

Variances 

Sample Code 

GH_FR1 

Sum Squares 

4.44112 

51.5706 
56.01172 

Test 

Variance Ratio F 

29 Apr-15 29 Apr-15 

28 Apr-15 08:40 29 Apr-15 07:20 

Sample Source 

Teck Coal 

Teck Coal 

Alt Hyp Trials 

C>T NA 

Test Stat Critical 

0.7188 1.943 

Mean Square 

4.44112 
8.595099 

Test Stat 

2.117 

Seed 

NA 

MSD OF 

4.028 6 

DF 

6 
7 

Critical 

47.47 
Distribution Shapiro-Wilk W Normality 0.9126 0.6451 

Mean Dry Weight·mg Summary 

Sample Code Count Mean 95% LCL 95% UCL 

Control 4 96.2 92.47 99.94 
GH_FR1 4 94.71 89.28 100.1 

Mean Dry Weight·mg Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 

Control 95.86 94.35 99.6 95 

GH_FR1 92.4 95.65 91.67 99.13 

16h Teck Coal 

31h (7°C) 

Station Location Latitude 

Control 

GH_FR1 

P-Value 

0.2496 

F Stat 

0.5167 

P-Value 

0.5537 
0.3724 

Medici.n 

95.43 

94.03 

PMSD Test Result 

P-Type Decision{a:5°/o) 

CDF Non-Significant Effect 

P·Value Decision(a:5°/o) 

0.4993 Non-Significant Effect 

Decision(a:1%) 

Equal Variances 
Norma! Distribution 

Min Max Std· Err 

94.35 99.6 1.174 

91.67 99.13 1.708 

Longitude 

CV% %Effect 

2.44o/o 0.0°/o 
3.61% 1.55°/o 

~ 
000-469-187-2 CETIS'M v1.8.7.16 Analyst ___ _ 

Jv\ ~ 7-4/ 1.[ 
QA: __ _ 



CETIS Analytical Report 

Salmonid Embryo-Alevin-Fry Survival Development and Giowth Test 

Analysis ID: 17-6964-7973 
Analyzed: 20 Jul-15 19:38 

Graphics 

Endpoint: Mean ~'(l'..eight-mg 
Analysis: Parametric-Two Sample 
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Report Date: 

Test Code: 

20 Jul-15 19:39 (p 2 of 2) 

15361-GH FR1b I 21-0257-7222 

Nautilus Environmental 

CETIS Version: CET!Sv1.8.7 
Official Results: Yes 
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• 
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Analyst:. ___ _ 
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CETIS Analytical Report 

Salmonid Embryo-Alevin-Fry Survival Development and Growth Test 

Analysis ID: 

Analyzed: 

Batch ID: 

Start Date: 
Ending Date: 

Duration: 

20-8143-1790 

20 Jul-1519:51 

01-4482-7214 

29 Apr-1515:45 

29 May-1511:30 

29d 20h 

Endpoint: Mean ~Weight-mg 
Analysis: Parametr~~wo Sample 

Test Type: Survival-Development-Growth 

Protocol: EC/EPS 1/RM/28 

Species: Oncorhynchus mykiss 

Source: Vancouver Island Trout Hatchery 

Report Date: 

Test Code: 

20 Jul-15 19:51(p1 of 2) 

15361-GH ERCb I 04-0986-6734 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: Yvonne Lam 

Diluent: Dechlorinated Tap Water 

Brine: 

Age: 

Sample Code Sample ID Sample Date Receive Date Sample Age Client Name Project 
Control 02-5737-4597 

GH_ERC 05-7162-3210 

Sample Code Material Type 

Control Water Sample 

GH_ERC Water Sample 

Data Transform Zeta 
Untransformed NA 

Equal Variance t Two-Sample Test 

Sample Code vs Sample Code 

Control· (, 1<iR< GH_ERC 

ANOVATable 

Source Sum Squares 

Between 52.08142 

29 Apr-15 29 Apr-15 

28 Apr-15 07:40 29 Apr-15 07:20 

Sample Source 

Teck Coal 

Teck Coal 

Alt Hyp Trials 

C>T NA 

Test Stat Critical 

-1.986 1.943 

Mean Square 

52.08142 

Seed 

NA 

MSD DF 

4.994 6 

DF 

1 

13.21085 6 Error 79.26511 
----·~-----''-'-'=:..:.:'------==="------=----
Total 131.3465 7 

Distributional Tests 

Attribute Test Test Stat Critical 
Variances Variance Ratio F 1.509 47.47 
Distribution Shapiro-Wilk W Normality 0.8995 0.6451 

Mean Ory Weight-mg Summary 

Sample Code Count Mean 95°/o LCL 95% UCL 

Control 4 85.9 80.74 91.07 
GH_ERC 4 91.01 84.66 97.35 

Mean Dry Weight-mg Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 
Control 90.37 85.24 85.42 82.59 

GH_ERC 91.88 88.57 96.25 87.33 

16h Teck Coal 

32h (7 °C) 

Station Location Latitude 

Control 

GH_ERC 

P-Value 

0.9529 

F Stat 

3.942 

P-Value 

0.7436 

0.2859 

Median 

85.33 

90.22 

PMSD Test Result 

5.81 o/o 

P-Type Decision{a:5%) 

CDF Non-Significant Effect 

P-Value Decision(a:So/o) 

0.0943 Non-Significant Effect 

Decision( a: 1°/o) 

Equal Variances 

Normal Distribution 

Min Max Std Err 

82.59 90.37 1.623 

87.33 96.25 1.993 

Longitude 

CVo/o o/oEffect 

3.78%1 o.0°1o 
4.38°/o -5.94% 

000-469-187-2 CETIS'" v1 .8.7.16 Analyst: ___ _ 

eft, 
JiUtj 14-{t-< 
QA:. __ _ 



CETIS Analytical Report 

Salmonid Embryo-Alevin-Fry Survival Development and Growth Test 

Analysis ID: 20-8143-1790 
Analyzed: 20 Jul-15 19:51 

Graphics 

Endpoint: Mean PIY-\.~ht-mg 
Analysis: Parametric-Two Sample 
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Report Date: 

Test Code: 

20 Jul-15 19:51(p2 of 2) 

15361-GH_ERCb I 04-0986-6734 

Nautilus Environmental 

CETIS Version: CET!Sv1.8.7 
Official Results: Yes 

• 
• 

• 

• 

• 

., 
'" 

R>oklt. 

Analyst:. __ _ 



CETIS Analytical Report 

Salmonid Embryo-Alevin-Fry Survival Development and Gr?wth Test 

Analysis ID: 
Analyzed: 

Batch ID: 

Start Date: 

Ending Date: 

Duration: 

13-1829-4619 

20 Jul-15 20:02 

16-4738-7759 

29 Apr-1515:45 

29 May-15 12:30 

29d 21h 

Endpoint: Mean~ight-mg 

Analysis: Parametric-Two Sample 

Test Type: Survival-Development-Growth 

Protocol: EC/EPS 1/RM/28 

Species: Oncorhynchus mykiss 

Source: Vancouver Island Trout Hatchery 

Report Date: 

Test Code: 

20 Jul-15 20:02 (p 1 of 2) 

15359-EV_MC2b I 03-8317-7964 

Nautilus Environmental 

CETIS Version: CET1Sv1.8.7 

Official Results: Yes 

Analyst: Yvonne Lam 

Diluent: Dechlorinated Tap Water 

Brine: 

Age: 

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

Control 02-5737-4597 

EV_MC2 06-5856-0786 

Sample Code Material Type 

Control Water Sample 

EV_MC2 Water Sample 

Data Transform Zeta 
Untransformed NA 

Equal Variance t Two-Sample Test 

Sample Code vs 
Control -i:;,i_(Jlt.;v 

ANDVATable 

Source 

Between 

Error 
Tota! 

Distributional Tests 

Attribute 

Variances 

Sample Code 

EV_MC2 

Sum Squares 

37.75307 

77.34594 
115.099 

Test 

Variance Ratio F 

29 Apr-15 29 Apr-15 

28 Apr-1512:05 29 Apr-15 07:20 

Sample Source 

Teck Coal 

Teck Coal 

Alt Hyp Trials 

C>T NA 

Test Stat Critical 

-1.711 1.943 

Mean Square 

37.75307 

12.89099 

Test Stat 

2.926 

Seed 

NA 

MSD DF 

4.933 6 

OF 

1 

6 

7 

Critical 

47.47 
Distribution Shapiro-Wilk W Normality 0.7644 0.6451 

Mean Dry Weight-mg Summary 

Sample Code Count Mean 95% LCL 95% UCL 

Control 4 96.3 92.22 100.4 
EV_MC2 4 100.6 93.67 107.6 

Mean Dry Weight-mg Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 

Control 100 94.17 95.19 95.83 

EV_MC2 98.21 107.2 98.89 98.26 

16h Teck Coal 

28h (6.5 'C) 

Station Location Latitude 

Control 

EV_MC2 

P-Value 

0.9311 

F Stat 

2.929 

P-Value 

0.4014 

0.0118 

Median 

95.51 

98.57 

PMSD Test Result 

5.12o/o 

P-Type Decision(a:5°/o) 

CDF Non-Significant Effect 

P-Value Decision(a:So/o) 

0.1379 Non-Significant Effect 

Decision(a:1°/o) 

Equal Variances 

Normal Distribution 

Min Max Std Err 

94.17 100 1.281 

98.21 107.2 2.192 

Longitude 

CVo/o 0/oEffect 

2.66°/o 0.0%1 
4.36% -4.51% 

000-469-187-2 CETIS'M v1.8.7.16 Analyst: ___ _ 



CETIS Analytical Report 

Salmonid Embryo-Alevin-Fry Survival Development and Growth Test 

Analysis ID: 13-1829-4619 
Analyzed: 20 Jul-15 20:02 

Graphics 

Endpoint: Mean~ight-mg 
Analysis: Parametric-Two Sample 

' 

• • 

Report Date: 

Test Code: 

20 Jul-15 20:02 (p 2 of 2) 

15359-EV_MC2b I 03-8317-7964 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

• 

• 

• 
• 

• • 
,c__ __ J.L __ L,_ __ L_ __ L,_ __ L.-_ ___, 

·1.S 

"""kl!> 

000-469-187-2 CETIS'M v1 .8.7.16 

,, 

Analyst: __ _ 

t:;fi/ 
duyVf[r! 
QA: __ _ 



CETIS Analytical Report 

Salmonid Embryo-Alevin-Fry Survival Development and Growth Test 

Analysis ID: 01-0586-0693 

Analyzed: 20 Jul-15 20:13 

Batch ID: 20-3335-5091 

Start Date: 29 Apr-1515:45 

Ending Date: 29 May-1513:30 

Duration: 29d 22h 

' Endpoint: Mean ~eight-mg 

Analysis: Parametric-Two Sample 

Test Type: Survival-Development-Growth 

Protocol: ECIEPS 1/RM/28 

Species: Oncorhynchus mykiss 

Source: Vancouver !s!and Trout Hatchery 

Report Date: 

Test Code: 

20 Jul-15 20:14 (p 1 of 2) 

15359-EV_HC1b I 08-7465-3734 

Nautilus Environmental 

CETIS Version: CET1Sv1.8.7 
Official Results: Yes 

Analyst: Yvonne Lam 

Diluent: Dechlorinated Tap Water 

Brine: 

Age: 

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

Contra! 02-5737-4597 

EV_HC1 17 -6997 -4694 

Sample Code Material Type 

Control Water Sample 

EV_HC1 Water Sample 

Data Transform Zeta 

Untransformed NA 

Equal Variance t Two-Sample Test 

Sample Code vs 

Control- fV-1-\l\ 

ANOVATable 

Source 

Between 

Error 
Total 

Distributional Tests 

Attribute 

Variances 

Sample Code 

EV_HC1 

Sum Squares 

7.594937 

21.83274 

29.42768 

Test 

Variance Ratio F 

29 Apr-15 29Apr-15 

28 Apr-15 08:40 29 Apr-15 07:20 

Sample Source 

Teck Coal 

Teck Coal 

Alt Hyp Trials 

C >T NA 

Test Stat Critical 

1.445 1.943 

Mean Square 

7.594937 

3.63879 

Test Stat 

14.72 

Seed 

NA 

MSD OF 

2.621 6 

OF 

6 

7 

Critical 

47.47 
Distribution Shapiro-Wilk W Normality 0.9498 0.6451 

Mean Dry Weight-mg Summary 

Sample Code Count Mean 95% LCL 95% UCL 

Control 4 90.16 86.01 94.31 
EV_HC1 4 88.21 87.13 89.29 

Mean Dry Weight-mg Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 

Control 86.79 91.38 89.62 92.86 

EV_HC1 88.93 88.64 87.78 87.5 

16h Teck Coal 

31h (6.5 °C) 

Station location Latitude 

Control 

EV_HC1 

P-Value 

0.0993 

F Stat 

2.087 

P-Value 

0.0534 

0.7090 

Median 

90.5 

88.21 

PMSD Test Result 

2.91 o/o 

P-Type Decision(a:5°/o) 

CDF Non-Significant Effect 

P-Value Decision(a:So/o) 

0. 1987 Non-Significant Effect 

Decision(a:1 o/o) 

Equal Variances 

Norma! Distribution 

Min Max Std Err 

86.79 92.86 1.305 

87.5 88.93 0.3402 

Longitude 

CV0/o 0/oEffect 

2.9°/o 0.0% 

o. 11°1o 2.16o/o 

000-469-187 -2 CETIS'M v1.8.7.16 Analyst:. ___ _ 



CETIS Analytical Report 

Salmonid Embryo~Alevin~Fry Survival Development and Growth Test 

Analysis ID: 01-0586-0693 

20 Jul-15 20:13 Analyzed: 

Graphics 

.......... ..JE .. ~· .::;:: ..... 3 ... L .. 
" 

Endpoint: 

Analysis: 
Mean ~Jt.eight~mg 
Parametnc~Two Sample 

'·' l 
'' 

'·' 

~ 1 ).~ 

Report Date: 

Test Code: 

20 Jul-15 20:14 (p 2 of 2) 

15359-EV HC1b I 08-7465-3734 

Nautilus Environmental 

CETIS Version: CET1Sv1 .8.7 

Official Results: Yes 

• 
• 

~i :.: ··-···-·--·- .................. . • 

• • • 
,, 

000-469-187-2 CETIS™ v1.8.7.16 Analyst: ___ _ QA:. __ _ 



CETIS Analytical Report 

Salmonid Embryo-Alevin-Fry Survival Development and Growth Test 

Analysis ID: 

Analyzed: 

Batch ID: 

Start Date: 

Ending Date: 

Duration: 

12-2853-4787 

20 Jul-15 20:25 

20-1103-5729 

29 Apr-15 15:45 

29 May-1514:00 

29d 22h 

Endpoint: Mean~ Weight-mg 
Analysis: Parametri~wo Sample 

Test Type: Survival-Development-Growth 

Protocol: EC/EPS 1/RM/28 

Species: Oncorhynchus mykiss 

Source: Vancouver lsland Trout Hatchery 

Report Date: 

Test Code: 

20 Jul-15 20:25 (p 1 of 2) 

15358-CM_MC2b I 03-9932-6908 

Nautilus Environmental 

CETIS Version: CET!Sv1.8.7 

Official Results: Yes 

Analyst: Yvonne Lam 

Diluent: Dechlorinated Tap Water 

Brine: 

Age: 

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

Control 02-5737-4597 

CM_MC2 15-7434-2364 

Sample Code Material Type 
Control Water Sample 

CM_MC2 Water Sample 

Data Transform Zeta 

Untransformed NA 

Equal Variance t Two-Sample Test 

Sample Code vs Sample Code 

Control ·-..~C.tt/ CM_MC2 

ANOVA Table 

Source 

Between 

Error 
Total 

Distributional Tests 

Attribute 

Variances 

Sum Squares 

1.673106 

194.7957 

196.4688 

Test 

Variance Ratio F 

29 Apr-15 29 Apr-15 

28 Apr-15 09:20 29 Apr-15 07:20 

Sample Source 

Teck Coal 

Teck Coal 

Alt Hyp Trials 

C>T NA 

Test Stat Critical 

-0.227 1.943 

Mean Square 

1.673106 

32.46594 

Test Stat 

21.3 

Seed 

NA 

MSD OF 

7.829 6 

DF 

1 

6 

7 

Critical 

47.47 
Distribution Shapiro-Wilk W Normality 0.9305 0.6451 

Mean Dry Weight-mg Summary 

Sample Code Count Mean 95% LCL 95o/o UCL 

Control 4 98.12 95.4 100.8 
CM_MC2 4 99.03 86.5 111.6 

Mean Dry Weight-mg Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 

Contra! 99.6 96.4 99.57 96.9 

CM_MC2 105.5 96.19 89.17 105.3 

16h Teck Coal 

30h (5.8 °C) 

Station Location Latitude 

Control 

CM_MC2 

P-Value 

0.5860 

F Stat 

0.05153 

P-Value 

0.0318 

0.5210 

Median 

98.23 

100.7 

PMSD Test Result 

7 .98o/o 

P-Type Decision(a:5%) 

GDF Non-Significant Effect 

P-Value Decision(a:5%) 

0.8280 Non-Significant Effect 

Decision( a: 1 o/o) 

Equal Variances 

Normal Distribution 

Min Max Std Err 

96.4 99.6 0.8532 

89.17 105.5 3.938 

Longitude 

CV0/o o/oEffect 

1.74o/o 0.0% 

7.95% -0.93% 

~· 
~?4/r-f 

000-469-187-2 CETIS™ v1.8.7.16 Analyst: ___ _ QA: __ _ 



CETIS Analytical Report 

Salmonid Embryo~Alevin~Fry Survival Development and Growth Test 

Analysis ID: 12-2853-4787 
Analyzed: 20 Jul-15 20:25 

Graphics 

000-469-187-2 

Endpoint: Mean ~ght-mg 
Analysis: Parametric-Two Sample 

CETIS'M v1.8.7.16 

• 

Report Date: 

Test Code: 

20 Jul-15 20:25 (p 2 of 2) 

15358-CM MC2b I 03-9932-6908 

Nautilus Environmental 

CETIS Version: CET1Sv1.8.7 
Official Results: Yes 

• • 

• • 

• • 

" 
!l>nkl .. 

Analyst __ _ 



CETIS Analytical Report 

Salmonid Embryo-Alevin-Fry Survival Development and Growth Test 

Analysis ID: 09-0611-6086 

Analyzed: 20 Jul-15 20:35 

Batch ID: 10-8594-8705 

Start Date: 29 Apr-15 15:45 

Ending Date: 29 May-1514:30 

Duration: 29d 23h 

Endpoint: Mean J)r4~ght-mg 

Analysis: Parametric-Two Sample 

Test Type: Survival-Development-Growth 

Protocol: EC/EPS 1/RM/28 

Species: Oncorhynchus mykiss 

Source: Vancouver Island Trout Hatchery 

Report Date: 20 Jul-15 20:36 (p 1 of 2) 

Test Code: 15364-LC_LCDSSL [ 14-7801-2097 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Yvonne Lam 
Diluent: Dechlorinated Tap Water 

Brine: 
Age: 

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

Control 02-5737-4597 

LC_LCDSSLCC 14-0968-3826 

Sample Code Material Type 

Control Water Sample 

LC_LCDSSLCC Water Sample 

Data Transform Zeta 
Untransformed NA 

Equal Variance t Two-Sample Test 

Sample Code vs Sample Code 

Control -i..<..l.<._1$9-0" LC_LCDSSLCC 

ANOVA Table 

Source 
Between 

Error 

Total 

Distributional Tests 

Attribute 

Variances 

Sum Squares 

3.073997 

94.83717 
97.91117 

Test 

Variance Ratio F 

29Apr-15 29 Apr-15 

28 Apr-1510:27 29 Apr-15 07:20 

Sample Source 

Teck Coal 

Teck Coal 

Alt Hyp Trials Seed 

C>T NA NA 

Test Stat Critical MSD DF 

-0.441 1.943 5.463 6 

Mean Square DF 

3.073997 1 

15.8062 6 
7 

Test Stat Critical 

12.2 47.47 
Distribution Shapiro-Wilk W Normality 0.9037 0.6451 

Mean Dry Weight-mg Summary 

Sample Code Count Mean 95% LCL 95% UCL 

Control 4 98.43 95.97 100.9 
LC_LCDSSLCC 4 99.67 91.07 108.3 

Mean Dry Weight-mg Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 
Control 99.5 96.25 99.57 98.4 

LC_LCDSSLCC 99.58 92.08 102.9 104.1 

16h Teck Coal 

29h (8 'C) 

Station Location Latitude Longitude 

Control 

LC_LCDSSLCC 

PMSD Test Result 

5.55o/o 

P-Value P-Type Decision{a:5%) 
0.6627 CDF Non-Significant Effect 

F Stat P-Value Decision(a:5%) 
0.1945 0.6747 Non-Significant Effect 

P-Value Decision(a:1 o/o) 

0.0692 Equal Variances 
0.3121 Norma! Distribution 

Median Min Max Std Err CV0/o %Effect 

98.95 96.25 99.57 0.7739 1.57o/o 0,0°/o 

101.3 92.08 104.1 2.703 5.42o/o -1.26o/o 

000-469-187-2 CETIS'M v1.8.7.16 Analyst: ___ _ 

~ 
~:?f/~ 
QA:. __ _ 



CETIS Analytical Report 

Salmonid Embryo-Alevin-Fry Survival Development and Grq~th Test 

Analysis ID: 09-0611-6086 
Analyzed: 20 Jul-15 20:35 

Graphics 

000-469-187-2 

Endpoint: Mean 9rS' ~,m_ht-mg 
Analysis: Parametnc-Two Sample 

• 

CETIS'M v1.8.7.16 

• 

Report Date: 20 Jul-15 20:36 (p 2 of 2) 

Test Code: 15364-LC LCDSSL 114-7801-2097 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

• • 

Analyst __ _ 

• 



CETIS Analytical Report Report Date: 23 Jul-15 09:10 (p 1 of 2) 

Test Code: TeckEARef1Sampb j 12-0136-0436 

Salmonid Embryo-Alevin-Fry Survival Development and Growth Test Nautilus Environmental 

Analysis ID: 01-8563-9889 

Analyzed: 23 Jul-15 9:09 

Batch ID: 13-7648-5271 

Start Date: 29 Apr-15 15:45 

Ending Date: 29 May-15 10:00 

Duration: 29d 18h 

Sample Code Sample ID 

FR_UFR1 02-2324-3825 

GH_ER2 01-6818-1046 

FR_FRGP1 05-6493-7701 

GH_FR1 04-0342-2568 

GH_ERG 05-7162-3210 

EV_HG1 17-6997-4694 

EV_MG2 06-5856-0786 

GM_MG2 15-7 434-2364 

LG_LGDSSLGG 14-0968-3826 

Sample Code Material Type 
FR_UFR1 Water Sample 

GH_ER2 Water Sample 

FR_FRCP1 Water Sample 

GH_FR1 Water Sample 

GH_ERG Water Sample 

EV_HG1 Water Sample 

EV_MG2 Water Sample 

GM_MG2 Water Sample 

LG_LGDSSLGG Water Sample 

Data Transform Zeta 

Untransformed NA 

Dunnett Multiple Comparison Test 

Sample Code vs 

FR_UFR1 

ANOVA Table 

Source 

Between 

Error 

Total 

Distributional Tests 

Attribute 

Sample Code 

GH_ER2 

FR_FRGP1 

GH_FR1 

GH_ERG 

EV_HG1 

EV_MG2 

GM_MG2 

LG_LGDSSLGG 

Sum Squares 

1031.433 

590.3296 

1621.763 

Test 

CETIS Version: GETISv1.8.7 Endpoint: Mean)dfY Weight-mg 

Analysis: Parametri~~Controt vs Treatments Official Results: Yes 

Test Type: Survival-Development-Growth 

Protocol: EG/EPS 1/RM/28 

Analyst: Yvonne Lam 
Diluent: Dechlorinated Tap Water 

Species: Oncorhynchus mykiss Brine: 

Source: Vancouver Island Trout Hatchery Age: 

Sample Date Receive Date Sample Age Client Name Project 

28 Apr-15 09:02 29 Apr-15 07:20 31h (8.5 °G) Teck Coal 

28 Apr-15 29 Apr-15 07:20 40h (7 °G) 

28 Apr-15 10:30 29 Apr-15 07:20 29h (8.5 °G) 

28 Apr-15 08:40 29 Apr-15 07:20 31h (7 °G) 

28 Apr-15 07:40 29 Apr-15 07:20 32h (7 °G) 

28 Apr-15 08:40 29 Apr-15 07:20 31h (6.5 °G) 

28 Apr-15 12:05 29 Apr-15 07:20 28h (6.5 °G) 

28 Apr-15 09:20 29 Apr-15 07:20 30h (5.8 °G) 

28 Apr-15 10:27 29 Apr-15 07:20 29h (8 °C) 

Sample Source Station Location Latitude Longitude 

Teck Coal FR_UFR1 

Teck Coal GH_ER2 

Teck Coat FR_FRGP1 

Teck Coal GH_FR1 

Teck Coal GH_ERG 

Teck Coal EV_HG1 

Teck Coat EV_MG2 

Teck Coal GM_MG2 

Teck Coal LG_LGDSSLGG 

Alt Hyp Trials Seed PMSD Test Result 

G>T NA NA 8.5% 

Test Stat Critical MSD DF P-Value P-Type Decision{a:5°/o) 

1.938 2.511 8.303 6 0.1464 GDF Non-Significant Effect 
-2.568 2.511 8.303 6 1.0000 GDF Non-Significant Effect 
0.8967 2.511 8.303 6 0.5530 GDF Non-Significant Effect 
2.017 2.511 8.303 6 0.1279 GDF Non-Significant Effect 

2.863 2.511 8.303 6 0.0235 GDF Significant Effect 
-0.8964 2.511 8.303 6 0.9892 GDF Non-Significant Effect 
-0.4092 2.511 8.303 6 0.9571 GDF Non-Significant Effect 
-0.6023 2.511 8.303 6 0.9744 GDF No.n-Significant Effect 

Mean Square DF F Stat P-Value Decision{a:5%) 

128.9292 8 5.897 0.0002 Significant Effect 
21.86406 27 

35 

Test Stat Critical P-Value Decision(a:1%} 
Variances 

Distribution 
Bartlett Equality of Variance 

Shapiro-Wilk W Normality 
10.74 

0.9687 

20.09 

0.9166 

0.2167 

0.3924 

Equal Variances 

Normal Distribution 

000-469-187-2 GETIS™ v1 .8.7.16 Analyst: __ _ QA: __ _ 



CETIS Analytical Report 

Salmonid Embryo-Alevin-Fry Survival Development and Growth Test 

Analysis ID: 01-8563-9889 
Analyzed: 23 Jul-15 9:09 

Endpoint: Mean 1~eight-mg 
Analysis: Parametric-Control vs Treatments 

Mean Dry Weight-mg Summary 

Sample Code Count Mean 95°/o LCL 95o/o UCL Median 
FR_UFR1 
GH_ER2 
FR_FRCP1 
GH_FR1 
GH_ERC 
EV_HC1 
EV_MC2 
CM_MC2 
LC_LCDSSLCC 

Mean Dry Weight-mg Detail 

Sample Code 

FR_UFR1 

GH_ER2 

FR_FRCP1 

GH_FR1 

GH_ERC 

EV_HC1 

EV_MC2 

CM_MC2 

LC_LCDSSLCC 

Graphics 

'" 

'" t!3 
·····l!J···. 

000-469-187-2 

4 

4 

4 

4 
4 
4 

4 

4 

4 

Rep 1 

102.6 

93.68 

111.3 

92.4 

91.88 

88.93 

98.21 

105.5 

99.58 

~' 

97.68 
91.27 
106.2 
94.71 
91.01 
88.21 
100.6 
99.03 
99.67 

Rep 2 

94.5 

94.55 

106 

95.65 

88.57 

88.64 

107.2 

96.19 

92.08 

90.78 104.6 97.25 
83.33 
100.1 
89.28 
84.66 
87.13 
93.67 
86.5 
91.07 

Rep 3 

100 

93 

105.4 

91.67 

96.25 

87.78 

98.89 

89.17 

102.9 

99.21 
112.2 
100.1 
97.35 
89.29 
107.6 
111.6 
108.3 

Rep4 

93.6 

83.85 

102 

99.13 

87.33 

87.5 

98.26 

105.3 

104.1 

93.34 
105.7 
94.03 
90.22 
88.21 
98.57 
100.7 
101.3 

. f 

CETIS™ v1.8.7.16 

Report Date: 23 Jul-15 09:10 (p 2 of 2) 

Test Code: TeckEARef1Sampb I 12-0136-0436 

Nautilus Environmental 

CETIS Version: CET1Sv1.8.7 
Official Results: Yes 

Min 

93.6 
83.85 
102 
91.67 
87.33 
87.5 
98.21 
89.17 
92.08 

• • 

• ••• 

Max 

102.6 
94.55 
111.3 
99.13 
96.25 
88.93 
107.2 
105.5 
104.1 

• 

Std Err 

2.169 
2.494 
1.91 
1.708 
1.993 
0.3402 
2.192 
3.938 
2.703 

•• •• 

CVo/o 

4.44% 

5.47% 

3.6% 
3.61o/o 
4.38o/o 
0.77o/() 
4.36o/o 

7.95°/o 
5.42o/o 

• 

Analyst:. __ _ 

• 

o/oEffect 

0.0% 

6.56o/o 
-8.69o/o 

3.04o/o 
6.83o/o 
9.69°/o 
-3.03% 

-1.39% 
-2.04°/o 

QA: __ _ 



CETIS Analytical Report Report Date: 22 Jul-1515:21(p1 of 2) 

Test Code: TeckEARef2Sampb I 19-7755-0840 

Salmonid Embryo-Alevin-Fry Survival Development and Growth Test Nautilus Environmental 

Analysis ID: 17-1320-8087 Endpoint: Mean~Weight-mg 
Analyzed: 22 Jul-1515:19 Analysis: Parametr'i~ontrol vs Treatments 

Batch ID: 

Start Date: 

14·9254-5008 

29 Apr-1515:45 

Ending Date: 29 May-1510:00 

Duration: 29d 18h 

Sample Code Sample ID 

GH_ER2 01-6818-1046 

FR_UFR1 02-2324-3825 

FR_FRCP1 05-6493-7701 

GH_FR1 04-0342-2568 

GH_ERC 05-7162-3210 

EV_HC1 17 ·6997 ·4694 

EV_MC2 06-5856-0786 

CM_MC2 15-7434-2364 

LC_LCDSSLCC 14-0968-3826 

Test Type: Survival-Development-Growth 

Protocol: EC/EPS 1/RM/28 

Species: Oncorhynchus mykiss 

Source: Vancouver ls!and Trout Hatchery 

Sample Date Receive Date Sample Age 

28Apr-15 29 Apr-15 07:20 40h (7 °C) 

28 Apr-15 09:02 29 Apr-15 07:20 31h (8.5 °C) 

28 Apr-1510:30 29 Apr-15 07:20 29h (8.5 °C) 

28 Apr-15 08:40 29 Apr-15 07:20 31h (7°C) 

28 Apr-15 07:40 29Apr·15 07:20 32h (7 °C) 

28 Apr-15 08:40 29 Apr-15 07:20 31h (6.5 °C) 

28 Apr-15 12:05 29 Apr-15 07:20 28h (6.5 °C) 

28 Apr-15 09:20 29 Apr-15 07:20 30h (5.8 °C) 

28 Apr-15 10:27 29 Apr·15 07:20 29h (8 °C) 

CETIS Version: CET!Sv1.8.7 

Official Results: Yes 

Analyst: Yvonne Lam 

Diluent: Dechlorinated Tap Water 

Brine: 

Age: 

Client Name Project 

Teck Coal 

Sample Code Material Type Sample Source Station Location Latitude Longitude 

GH_ER2 Water Sample 

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 

GH_ER2 

ANOVATable 

vs Sample Code 

FR_UFR1 

FR_FRCP1 

GH_FR1 

GH_ERC 

EV_HC1 

EV_MC2 

CM_MC2 

LC_LCDSSLCC 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coa! 

Teck Coal 

Teck Coal 

Teck Coal 

Alt Hyp Trials 

C>T NA 

Test Stat Critical 

-1.938 2.511 
-4.506 2.511 
-1.041 2.511 
0.07909 2.511 

0.925 2.511 

·2.835 2.511 
-2.347 2.511 

-2.54 2.511 

Source Sum Squares Mean Square 

Between 

Error 

Total 

Distributional Tests 

Attribute 

Variances 

Distribution 

000-469-187·2 

1031.433 

590.3296 
1621.763 

Test 

128.9292 

21.86406 

Bartlett Equality of Variance 

Shapiro-Wilk W Normality 

Test Stat 

10.74 

0.9687 

GH_ER2 

FR_UFR1 

FR_FRCP1 

GH_FR1 

GH_ERC 

EV_HC1 

EV_MC2 

CM_MC2 

LC_LCDSSLCC 

Seed 

NA 

MSD OF P-Value 

8.303 6 0.9997 

8.303 6 1.0000 
8.303 6 0.9931 

8.303 6 0.8695 

8.303 6 0.5396 
8.303 6 1.0000 
8.303 6 0.9999 

8.303 6 1.0000 

OF F Stat 

8 5.897 

27 
35 

Critical P-Value 

20.09 

0.9166 

0.2167 

0.3924 

CETIS™ v1.8.7.16 

PMSD Test Result 

9.1 o/o 

P-Type Oecision(a:5o/o) 

GDF Non-Significant Effect 

GDF Non-Significant Effect 

GDF Non-Significant Effect 

GDF Non-Significant Effect 

GDF Non-Significant Effect 

GDF Non-Significant Effect 

GDF Non-Significant Effect 

GDF Non-Significant Effect 

P-Value Decision(a:5%) 

0.0002 Significant Effect 

Decision(a:1%) 

Equal Variances 

Normal Distribution 

l'> 

Analyst: __ _ QA: __ _ 



CETIS Analytical Report 

Salmonid Embryo-Alevin-Fry Survival Development and Growth Test 

Analysis ID: 17 -1320-8087 Endpoint: Mean J_Yelght-mg 
Analyzed: 22 Jul-1515:19 Analysis: Parametnc-Contro! vs Treatments 

Mean Dry Weight-mg Summary 

Sample Code Count Mean 95% LCL 95o/o UCL Median 

GH_ER2 4 91.27 83.33 99.21 93.34 
FR_UFR1 4 97.68 90.78 104.6 97.25 
FR_FRCP1 4 106.2 100. 1 112.2 105.7 
GH_FR1 4 94.71 89.28 100.1 94.03 
GH_ERC 4 91.01 84.66 97.35 90.22 
EV_HC1 4 88.21 87.13 89.29 88.21 
EV_MC2 4 100.6 93.67 107.6 98.57 
CM_MC2 4 99.03 86.5 111.6 100.7 
LC_LCDSSLCC 4 99.67 91.07 108.3 101.3 

Mean Dry Weight-mg Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 
GH_ER2 93.68 94.55 93 83.85 
FR_UFR1 102.6 94.5 100 93.6 
FR_FRCP1 111.3 106 105.4 102 
GH_FR1 92.4 95.65 91.67 99.13 
GH_ERC 91.88 88.57 96.25 87.33 
EV_HC1 88.93 88.64 87.78 87.5 
EV_MC2 98.21 107.2 98.89 98.26 
CM_MC2 105.5 96.19 89.17 105.3 
LC_LCDSSLCC 99.58 92.08 102.9 104.1 

Graphics 

,. r 

t t!l 
t!l ~ 

[;:] 
~ El 

~ ~ - " ······-··--·~·e;-,;;,··· 

ii 
'! 

·r 
' 

" 
• I-
' i· !' ! ~ ' ~' " i ' .. 

' ' 

000-469-187-2 CETIS'M v1.8.7.16 

·•·· 

Report Date: 22 Jul-1515:21(p2 of 2) 

Test Code: TeckEARef2Sampb 119-7755-0840 

CETIS Version: 

Official Results: 

Min Max 

83.85 94.55 
93.6 102.6 
102 111.3 
91.67 99.13 
87.33 96.25 
87.5 88.93 
98.21 107.2 
89.17 105.5 
92.08 104.1 

• 
• ••• 

• • 

·1,S 

lbln~lt. 

Nautilus Environmental 

CET1Sv1 .8.7 
Yes 

Std Err CV0/o 
2.494 5.47o/o 

2.169 4.44o/o 

1.91 3.6o/o 
1.708 3.61°/o 
1.993 4.38°/o 
0.3402 0.77°/o 
2.192 4.36% 

3.938 7.95o/o 
2.703 5.42°/o 

• 
• •• 

Analyst: __ _ 

• 

%Effect 

O.Oo/o 
-7.02°/o 
-16.32o/o 
-3.77o/o 
0.29% 
3.35% 
-10.27°/o 
-8.5o/o 
-9.2o/o 

,, 

~ 
~Vf(ir-

QA: __ _ 



 

 

APPENDIX F – Analytical Chemistry 
 
 
 
 



 

 

APPENDIX G – Chain-of-Custody Forms 
 
 
 
 
 
 
 
 
 
 



---- ·---

COCID: 20150428-1137 ... TURNAROUND TIME: RUSH: 
. 

" ·" . ;'""' • . 
l . . .. 

Fapility Name Fordjng River OperatiOJl·-- -- . , Lab Name Nautilus Envirom11ental -· - . . Eamil lnv9_ice.To , . 
- ·contact Name - . - Lab <;::ontict Krysta Pearcy . . Invoice Reports . . 

Address PO Box 100 Email krysta@nautilusenvironmental.com Email Report To 

City Elkford State IBC Address 8664 Commerce Court Email Reports 

Postal Code VOS !HO I Country I Canada Imperial Square Lake City Shipping Company 

Phone Number 1-250-865-5289 City Burnaby I State [BC Tracking Number 

Email EDD To \ee.wilm@teck.com Postal Code V5A 4N7 Country Canada Cooler Count 

Email EDD To neil.macdonald@teck.com Phone Number Cooler Description 

Email EDD To aita.bezzoJafn'teck.com Quote Number Sampler 2 

PO Number PO Number San1pler 3 . 
·;; . "' 'ii • .. 
~ 

c 
0 - (I "" • 0 .:::J ,, 
c 

~ 
•• 

Start End Depth Field Time o~Grab I #Of "' .,, 
Sample ID Den th Depth Unit Matrix Date 124hrl C=Comt: Cont. " "' 

FR_FRCP1_ W _30032015_N WS 4/28/2015 10:30 3 x BS 
FR_UFR1_ W_3003201S_N WS 4/28/2015 9:02 3 . x ec • :> 

l 

-
I -

. '<:) 

. (' :.: l 

-::.. 
\ 

(: I 
~ 

• . . .. . 

r;,._1' r Po H.J., \\-1,;-?zJ, · '../ -28' -IL, 12 ._, )(j IA.L.i,,\ ll>.v<vc {J.A( qCj //)-(d(J'f;lj"' . v ~\i(ll •\:\ti)' "'\Ji ff) AA.f1;1J u. ' 
I 

Sampler's Name /J-11,_ '¢)e? z,"'() Mobile# 

Sampler's Signature //~? Dateffime l(-2'6-(c; (Z...' Cl cJ ../' ,_ .... •' ~,¢,.,, , ____ ..... -

-7 
9-ecik ~ 'f. ~L. vAi 



;1/av f, /u'-y 

Chain Of Custody Record COC ID: February_2015_Monthly_ West Page: 1 of, 

Turnaround Time: Rush: 
PROJECT/CLIENT INFO LABORATORY OTHER INFO 

Facility Name Greenhills Operation Lab Name Nautilus Environmental Send Invoice To 

Project Number Contact Name Kryst pearcy Address 

Contact Narne Zahir Jina Address Burnaby BC 

Address P.O. BOX 5000 City IState I 

City Burnaby !State BC Postal Code Country 

City Elkford I state BC Postal Code Country Canada Task Code 

Postal Code VOBlHO CountrylCanada Phone Number 604-420-8773 Shipping Company 

Phone Number 250-865-3316 Email Address ""'"~"''''""'=""""""""' Tracking Number 

Email EDD To Zahir./ina@teck.com Quote Number CC Hardcopy To 

Email Report To Zahir.Jina@teck.com CC Hardcopy To 

SAMPLE DETAILS 
. " ANALYSIS REQUESTED ADDITIONAL INFORMATION 

~-

"' ·i':l ~l" t ~ '-'"' ~ Ii' . "' Ill 
.. . :: 

l~ 
-

. 

~~ l 00 
_,_, 

Ul ="' cg CJ 
~ t' [ =· 

5 E-< ~ i s ""-' ,., .. :t Time G=Grab #Of • • >. Q:l • 

"' "' Samnle ID Matrix Date (24hr) C=Comr Cont. <> • ~ t. r ..., "' "' 
GIL~_ WS_2015-04-28_N ws 2015/04128 G 6 x x ·1,0 b )( 2DL <'"rrbo-1 
-'~ .. ~ . ( 

"""' <'..<><> 1ers • 
. 

- \ 

~-
( ' l I , r._ ::,u..,.~1 -

.·. M rri \_()) \,. . 
I 

W' !J} 
. '" ! O'"'i -;- - \ad= ..• J:!. =f ' 

3 ; (ri f.., . UJ...--~ 
I <;:.CI '' ~ 

Additional Co1nments/Special Instructions Relinquished By/Affiliation Date Time Accepted By/ Affiliation Date Time Sample Receipt Conditions 

Skb...., (;9\1\:,#- V. Mu'-~ !\or J..ol 1\ 11.:v UA,.,C,~\ ~ec'flv'. !\hL1\i\"') 11 n.-!)(l I(<;,- jf:l.'"1 ']() Y)I N Y}I N YIN 
v 

"' lf_f\dXfOf\,l\<J\~V ' YIN YIN YIN 
YIN YIN YIN 

02oo~eq YIN YIN YIN 
• •. 

f(~<~ ~£11..e_ t-~~rul 
p -~ tl •. 

/i;,lk. Sainpler's Name Mobile# bG'i - ~s 7q'?,G, = .~ -E 
f,,,..e ..... .s 0 • • '° "' j • .... 

\ --·- #Ip- z_g (1'< 5 'a ·~ Sampler's Signature ~ .. ,:,Ler9c..o\il{r. <<lYl'l 
Date/Time E-< s • • E-< 

"' "' 



Chain Of Custody Record 
COC ID: Bi-YcarlyTox Page: I of I 

Turnaround Time: Rush: 
PROJECT/CLIENT INFO LABORATORY OTHER INFO 

Facility Name Greenhills Operation Lab Name Nautilus Environmental Send Invoice To 

Project Number Contact Name Krysta Pearcy Address 

Contact Naine Zahir Jina Address 8664 Commerce Court 

Address P.O. BOX 5000 City State 

City Burnaby State BC Postal Code Country 

City Elkford !State IBC Postal Code V5A4N7 Country Canada Task Code 

Postal Code VOBlHO Country!Canada Phone Number 604.420.8773 Shipping Company 

Phone Number 250-865-3301 Email Address krysta@nautilusenvironmental.com Tracking Number 

Email EDD To Quote Number CC Hardcopy To 
Email Report To CC Hardcopy To 

SAMPLE DETAILS ANALYSIS REQUESTED ADDITIONAL INFORMATION 

:>: 
i:t;- -~ 

I;] 
···Ill. 
" . 

"' ..,;: •• PASS/FAIL 
->(;) ~<I: s --~ s "' 
.~ ci "' '-'--" ., ., . 

~ Time G=Grab #Of 
• •• ••••• 

.g ~ 
' . ~ SamoleID Matrix Date (24hr) C=Como Cont. ~if 

GH_FRl_ WS_2015-04-28_N ws 2015104128 8,40 G 3 .··•· A 1.0 /o-f-q/ l )l 201,, Ct1d , 
GH_ERC_ WS_2015-04-28_N ws 2015/04128 7,40 G 3 ··. ··•. '/-. ·1.0 _'; cooleo 

y_; 

· .. ··.· -; 
Q 

. 

; rf: 
... ··. 

.·· .. · .. ~ 

•. ~ lo { Q.O ,, 
; ; ~ f'((cA ~ 1.f , 
i 

,_ 
.. · 

. 

. ·· 

·• 
Additional Comments/Special Instructions Relinquished By/ Affiliation Date Time Accepted By/Affiliation Date Time Sample Receipt Conditions 

II o v Jh I ,ff·/(, 11~,- ZB. Is If JJ.. iA fl''-.\, A DMllJA f'wCAJJS Dt"dO !i-.0 f)I N Y)i N YIN 
J Al, .. J:10 Z.0vlrb~>M1l,V YIN YIN YIN 

YIN YIN YIN 
YIN YIN YIN 

• O• 

;> -~ 1l O• 

= • "" Sampler's Name Mobile# .S • .5 0 .'1 
a- ~ 

~ "' c. .g-
Sampler's Signature Dateffime • 5 § '"' • '"' "' "' 



Report to: 

Company: TECK COAL LTD {ELKVIEW) 

Contact: Michael Moore 

Address: RR1 HWY 3 

Sparwood, BC, VOB 2G1, Canada 

Phone: 250-425-8868 Fax: 

Invoice To: Same as Report ? @Yes 0No 

Company: Sam;! all lnvoliws to: dlt&ckcoalaccountspayablo@teck.com 

Contact: Attn: Accounting 

Address: Same as above 

Sample Identification 

EV _HC1_ WS_2015-04-28_ N 

EV MC2_WS_2015-04·28_N 

Nautilus Environmental 

8664 Commerce Court 

Imperial Square Lake City 

Burnaby BC, V5A 4N7 
Report Format f Distribution 

0 Standard Oother 

[2JPDF E]Excel [ZlDigltal 

Email 1: michael.moore@teck.com 

Email2: iames.bQldt@teck.com 

Emai!3: casandra.knooihuizen@teck.com 

Email 4: fejgb.sticknev@teck.com 

Client I Project Information: 

Job#: Elkview Semi-Annual Toxicity Testing 

PO/ AFE: 

Legal Site Description: 

Nautilus Contact: Krysta Pearcy Sampler: ~-Q 
.0 

Date 
(mrnrn-dd-yy) 

28-Apr-15 

28·~pr-15 

Time 
\hh:mm} 

11 ~4'\0 
12: 

0Fax 

Matrix 

ws 
ws 

Special Instructions I Regulations I Hazardous Details 

coc # 28042015 

Page 1 of 

Service Requested: (rush - subject to availability) 
@ Regular (Default) 

0 Priority (2-3 Busines.s Days) - 50% surcharge 

O Emergency (1 Business Day) - 100% Surcharge 

0 For Emergency< 1 Day, ASAP or Weekend - Contact ALS 

Analysis Request 

Please indicate below Filtered, PreseJVed or both (F, P, F/P} 

~ " >--
" ~-L-~ 0 

~ 
"' "' 

c 

"' 0 

" "' "' ·e 
<!'.'.'. " " 

,, -" -" ~ • 
>- N (§ "' w ·~ z 

~ 
0 ~ 

0 u u .. > " "' 
~ ~ > ro 0 ro v; u u 0 " -" ~ w w "'. " 6 

"' 
~ 

"' c c ' 0 M 0 
0 ?; u 

~ ~ " .2 0 ·€ " u '§ 2 u 
~ '" D 

u x • "' ~ " ~ ~ " • ·;; 0 E 
w {!. ~ ~ => "' 

, 
0 0 , 

>- ~ w )'.' >- ~ .= >- ro z 
x 3 

x 3 

~ 
(OT 

-!£! 
t 
3 

]) 
Toxicity 30-Day= Rainbow trout embyro-alevin pu>) I fi<I Q · ce ict>L rC'L'd, 

'UR 
Failure to complete all portions of this form may delay 3.nalysis. Please fill in this form LEGIBLY. 

By the use of this form the user acknowledges and agrees with the Terms and Conditions as speclfled on the back page of the white - report copy. 

;,,;: ,1:'.s:l~sN'''~~t~M~~:rt~§!lJF;l\!J\~!O.~:(!<i9.'V!.o;~911<)'£t'' ~0;;:·: 
Released by: Verified by: Date & Time: . Obs~ons: 

JamesBoldt CJ,CQr(, ((f Aw~~/JStbf~ ~t~esa~achSIF 
REFER TO BACK PAGE FORALS LOCAT!ONS AND SAMPLING ll>lFORMATlDN::::::T WHITE. REPORT tQPY, PINK - FfLE COPY, YELLOW- CLIENT COPY' GENF 18.00 Front 



Chain Of Custody Record I COC ID: 20140902-1509 Page: I of 2 
- --

I Turnaround Time: 

PROJECT/CLIENT INFO LABORATORY OTJtERINFO 

Facility Name Coal Mountain Operation Lab Name Na utilus Environmental Send Invoice To 

Contact Name Don Sacino Contact Name Address 

Address 2261 Corbin Rd. Address 86 64 commerce Court 

City Sparwood )Prov. IBC City !State -
Postal Code YOB 200 !country !Canada City Bu rnaby State IBC Postal Code Country I 

Phone Number 250 425 7377 Postal Code V5 A4N7 I Country Canada Task Code 
~-

Email EDD To Rick.Magliocco@teck.com Phone Number Shipping Company 

Don.Sacino@teck.com Email Address Tracking Number 

Carla.Romero@teck.com PONumbe1 CC Hardcopy To 

CC Hardcopy To 

SAMPLE DETAILS ANALYSIS REQUESTED ADDITIONAL INFORMATION ---
I 

•••• 

I 

:. ~ 0 

" 'ii "' • i:' 
~ ~ 0 "' ...• i< 

0 • c E b "' " ·§ ~ =a • ·E ·a • 

113(. 
0 • "' " :;;'O: "' • " lj c "' :a "' • ,, . 
~~ "' • • • ., E • • " -s Q "' ti: . "' 

Time G=Grab #Of -.. - c.) .: <! 0 c 

"' " "' "' "' "' "Cl·;;: 

"' . " Sample ID Matrix Date (24hr) C=Comp Cont. ~ . "' ~ c "' c -

"'"' ~ ,.._ 
"' N "' . 

' . 
• Q 

-
•c' ;r) 

; Lfl --=tt 

;.'f 
·2 
..::;> 

CM_MC2_WKLY_WS_20150428_N ws 4/28/2015 G s x 

~-

.. 

Additional Comments/Special Instructions Relinquished By/Affiliation Date Time Accepted By/Affiliation Date Time Sample Receipt Conditions 

Carla Romero 412812015 If\\,< \•I ·'' "A•i~t:I• .._ "\ lllor"" Ji"- Q]_dt"'i c;,\:iL ID N [Y)! N YIN ----
Y.v..c4n. \IM(~ • YIN YIN YIN 

YIN YIN Y/N 
YIN YIN Y/N 

• , . 
l-' ·" ;: ,. 

• ] " Sainpler's Name Carla Romero Mobile# 2504257350 • .5 0 -" 
"' ~ • " 

.O~J\ 04-28-20!5'1_1)J,, 
E -;;. -;;. "' Sampler's Signature Dateffime • E E ·c ,.. • • ,.. 

"' "' 
5 ·f~O L (tt~c,\ '( i,Q. 



/I/av f. { V0 

Chain Of Custody Record 
COC ID: February_201S_Monthly_West 

Turnaround Tin1e: 
PROJECT/CLIENT INFO LABORATORY 

Facility Name Gr-esit!M~r.ati,Qn - Lab N3.me Nautilus Environmental 

Project Number 

Contact Name~a 
Contact Name Kryst pearcy 

Address Burnaby BC 

Rush: 

Send Invoice To 

Address 

Page: 1 of( 

OTHER INFO 

AddrnsslP.O. BOX~ 2">Cd City I I State 

! City Burnaby State BC Postal Code Country 

t Cityt~d $::~)fsbte [BC Postal Code Country Canada Task Code 
'\J CJ6 2&o Postal Code Country Canada Phone Number 604-420-8773 Shipping Company 

Phone Numbe :2..'S"i;!I·~ ~.?. ~ .. (;, If f Email Address """"'""'""'"'""""""'"'m Tracking Number 

Email EDD To hi1'!fina@t:::_k com ~ Quote ~umberl 1 CC Hardcopy To 

Email Report To~ 1e't'tl\/. t4w, ~;1os-~'2hol•t,i;m CC Hardcopy To 

I I "~mi'ITT'~ 1' I I I 11. I I l~"lti-T I :'''m~"-™"~, 

SamnleID Matrix 

GH kJU_;;:w:ets ffl 28'"N -WS--1 

Date 
Time I G=Grab I # Of 

(24hr) C=Como Cont. 

i.c JK1 .1.1.is~tbi>-Dii-lll'·j ws I I ]a<t;'l"i I c I 3 
d· .re o:s..ws. 2o'' ·<.ri-2B_ I l:f< 11o 1 '< 

-

Additional Comments/Special Instructions !Relinquished By/Affiliation 

If lco1 ) .. ,J 
\l. "1\e•U' feJ' GM.I,; 

ti\ IA "' i;;_ r l\M'l"\""' 1<,.oY\ • 

"""'···· 

I~ 
z 
"' 

I - 'X 
-

x 
I IX 

I~ 
~IX 

:::i.:1 -.w.,,9 ,LO 
~:Dm~ 

Date !Time ]Accepted By/Affiliation 

1(>,,y w 1t<I iiw I Y\l\\'lfrl ~rffl'- r11. •· 1· (. 
-, ' 

1 
- r----;;:-~ \r(J'\~1~1l 

Date 

l\ivfll\IK-
I 

"Sx· 2-ei..-
'3 "Z..C'-

3x LDL 
3K 2..cL 
:">x 20L 

':K z.oL 
\ 
~ .... ~-1.."tl\ 

3.,20L r · y,\ t,of' 

·3 ~'20l ~ t;\. fA 

·~ v?o/... f co\ '{.14! 

8 xtoL ~ 1'l KM 

'-tD c " >( \'\,.... 

Time ]Sample Receipt <;pnditions 

kl,-,0 19 ,Q ['i\)/Nfi! I N I Y I N 

YIN YIN YIN 
YIN YIN YIN 
YIN YIN YIN 

• O• 
.~ O• p t: 
c -~ "' .5 0 c • 

"' ~ -a '° 
·10 i.\o<M. S """ p \.e }.11).S ·r y{ 'f' r· ~/)/ 1bs Mobile# 

·~ 
'Sampler's Name i z CfiCf {)l'I {/i 

!i c. "' .... s s ·;; 
• • ... 
"' "' 

Sampler's Signature 'f"' 
Date/Time I /)pr· U; ).) 



..• . .. . 

20150505-1200 TURNAROUND TIME' 
:~ ..• ·RUSH' ·· "· COC ID.'" " .-,.. • .,,.,. -. . . , ,, . ... . 

.. Fafil.ity Name Fordjng.River Operation, .. •. , . .. L~b Name _Nautilus Environ'!J_ental ·-.,. .. , . Eamil Invg_ice To .. . .. . . , 
- Contact Name - . . Lab~Contact Krysta Pe;.trcy 

.. . .. Invoice Reports -.. 
.. 

Address PO Box 100 Email krysta@nautllu5environmental.com Email Report To 

City Elkford State IBC Address 8664 Commerce Court Email Reports 

Postal Code VOB !HO I Country I Canada Imperial Square Lake City Shipping Company 

Phone Number 1-250-865-5289 City Burnaby State BC Tracking Number 

Email EDD To lee.wilm@teck.com Pos~\ Code V5A4N7 Country Canada Coo!er Count 

Email EDD To neiLmacdonald@teck.com Phone ]'I umber Cooler Description 

Email EDD To aita.bezzola@teck.com Quote Number Sampler2 

PO Number PO Number Sampler 3 
. 

I 
•• I*-~ 

I • I a.-: • 
·-!:!::. 

,... 
·~· 

' 
';: l! 
0 Q... l! - ""' ·a ;... 

" • • " • " 0 
~ :E 

~ 

E ~ = = • = "' I •• :t "' ,... 
t~ Start End Depth Field Time CF Grab 1 #Of "' c.l -" " :t: 

Santnle lD De nth Depth Unit Matrix Date (24hr) C=Como Cont 0 "' " N 
~ N "' ~ 

FR_FRCP1_M_!J40520l5_N ws 2015/05/05 11:20 ,,~ v x x x x 1q,5 

• FR_ UFRl_ M _ 04052015 _ N WS 2015/05/05 09,20 I i>'l 4/ x x x x g-,G;, 
I 

'\'=) 

n ,...., 
·(9 ~ ;I,/\ cVi 
\ ') m ['() \() 
' • ., J 

~ !Q ~ I -
I 

" . • . " 
~ \ !\ 1\.A-~'-'"·· \ u ~\ v~..:i ·7. Av~ '7hl l"1 

" ( 
-

. 
Sampler's Name fJ j'V\ ')<i . '\ ,-. £-c,t , l}\.._'/1-c :::::i . Mobile# rz_q:) <:{.bT~- G2JJ'-f r 
Sampler's Sigk~~ :;>~~~---~ c~\:P'{ c; ,,. 

Date/Time •""2-fJ l C-~) "'-..._, 
. ' ' 

~ --·~ 

if 



··-··-·----.---- -·--------r-- -- --- . -------·---·--·---.,.,· 

---~--__J . 
:·:-tTURNAROuNDTll\<tE: J," ~ .,, '·' 

R_.,,l!SH: 20150505-l200 COCJD: ' 
'il\:l !\lll,, $,, I 

_~Bamil·lnvOici; T.oj 

~~::~:c:o~~~~~~I §
- Facil!.tr . .NameiFording ru.verOperation~ ~-·r~P Narue!HY.9roQu<1ILabQra10-~~s, 

Contact Name La~·£ontact 1 Jacklyn Pool j 
~-- Address PO Box 100 :: Enui'ili -·--------~-------l ~ ... ~ ... wt''"'·~) 

City Elkford !State BC "~""- "--1-- ~ddressjif4,6l25-J2thStreeiS.l3. 1 '--"'"'"'~ .... .-u""' r--" n-----1 

5111ppmg com~nyl 

elting l>lsm~ 

Postal Code1VOB tHO !Country ,Canada 1 

. Phone Numberil-?<>tl-Rh"i.-O::?RQ .J , - ! r;,.,!r" ,, 

·r:::;::i::-·;.~~i~tl 

Cooler Oescnptionl 

__ Email EDDToftee.wjJm@teckcom Posfa! Code T2H_2KI lc~:in1ry (Canada-+- __ _._. --· 

,__ _______ E_n_ia_i_l _E_D_D_T_o neil.macdonald@tcckcom ; PhoueNumber (4_03J 253~7121 

Email EDD To aita,bezzo!a(iitteckcom Qui:ij~·=Number 
PO NUmberl I ffi.~ur!iber 

I 
I Start ! Ernl Depth I Field 
I Depth I Depth Unit Matrix Date 

. Til)1e G"'(]rrt~y'! #Of 
· f24hr) C=Con'tn -Cont /t;-ef./&samole IJ) 

g 
= = •• 
il -"::: 
;S &: 
.s " ~, . " 
:.;~ 

Sampler •. ~ 
Samplcr3 

I 

,, "'' 

~ 
,, 

I 
___ j 

I 

T I 
I 

I 

I 

I ; 
' I __l --1 

x I j-:-_J~---~ 
x - I J __ ~---1 

t-t------1--~ I :: : :::~::: 
1_,~-~~~~-----~ tf=~ t : L.~l~I 
FR_FRCP1_M_04052015_N 11:20 i ! 2 

FR_UFRI_!\1_04052015 N 09:20 : '! 2 

---+--- _L_+----i 
,_ . -- I I -·'.. 

I ~---1 
-·-·--·---!-

[ 

.. ,...... ' ii· .. ·-· . . .. -f----r--·--·--.. -· .. 
C., ----~-----+--r I -

:: ---- -1----j--- ----1-----r--r-,,,,,,,,,-

I --i 
~ i -~~-~ 

_h) \\J\-~.>\Vf\\J\, ·~ 

"'~{~~~~~ .)ppr,, '*?.""'~.' 

Sampl"'sNam< ~-~ W f\1\'-t;cuJ<'>Lft{;D MobHe# ~) c;;:;6 t( 
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Chain Of Custody Record 
cOc ID: February_2015_Monthly_ West Page: I of i;. I 

Turnaround Time: Rush: 
PUOJECT/CLIENT INFO LABORATORY OTHER INFO 

Facility Name Greenhills Operation Lab Name Nautilus Environmental Send Invoice To 

Project Nuf!iber Contact Name Kryst p~arcy Address -
Contact Name Zahir Jina Address Burnab:Y. BC -

Address P.O. BOX 5000 City State 

City Burnaby: IStote _J_BC Postal Code Country I 
City Elkford !State BC Postal Code . Country Canada Task Code 

Postal Code VOBIHO !CountrylCanada Phone Number 604-420.~8773 Shipping Company 

Phone Number 250-865-3316 Email Address .,....o"""""'"''..,...'""~m Tracking Number 

Email EDD To Zahir.fina@teck.com Quote Number CC Hardcopy To 
~-~~~~~~~--~~-

Email Repoit To Zahir.Jina@teck.com CC Hardcopy To 

SAMPLE DETAILS i ANALYSIS REQUESTED ADDITIONAL INFORMATION 
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$'~ _c~ s;;; < ~~ 0 ·-Time G=Grab #Of .. '-) 
"t:l ·et) .... ;:;:_ !:? ('<( ::.~ \-. = ,g ~::: l'J-"' SamnleID Matrix Date (24hr) C=Comr Cont. ·.·· "' . "' 

• 
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Additional Comments/Special Instructions Relinquished By/Affiliation Date Time Accepted By/ Affiliation Date Time Sample Receipt Conditions 
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' . YIN YIN YIN 
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c .!I "' Sampler's Name Mobile# .s c 
0 .s ~ "' ~ " s "S. "' Sampler's Signature Date/Time ~ e e ·c 
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Chain Of Custody Record 
PRO.JECT/CLIENT INFO 

Facility Name Greenhills Operation Lab Nmne 

Project Number Contact Name 

Contact Name Zahir Jina Address 

Address P.O. BOX 5000 " City 

City E!kford I State BC Postal Code 

Postal Code VOBlHO Countrylcanada Phone Number 

Phone Number 250-865-3301 Email Address 

Email EDD To Quote Number 

Email Report To 

SAMPLE DETAILS 

I 
' I 

Time G=Grab #Of 
SamnleID Matrix Date (24hr) C=Comr Cont. .. GH_FR1_ WS_2015·05·04_N ws 2015/05/05 1·zo G 5 

" GH_ERC_ WS_2015-05-0S_N ws 2015/05/05 ts'.00 G 4 

-

Additional Comments/Special Instructions Relinquished By/Affiliation 

PASS/FAIL 'I 6"--"--., 

Sampler's Name :::Sec. r ,:._:, 

Sampler's Signature 

II ,, . 

COC ID: IH-Y curly 'fox, Re-Fresh 1 

Turnaround Time: Rush: 
LABORATORY 

Nautilus Environmental Send Invoice Toi 
Krysta Pearcy Address! 

8664 Commerce Court 

City 

Burnaby State BC Postal Code 

V5A4N7 Country Canada Task Code 

604.420.8773 Shipping Company 

krysta@nautilusenvironmental.com Tracking Number 

CC Hardcopy To 

CC Hardcopy To 

ANALYSIS REQUESTED 

" o;.:· ., 
~· ':<. ... '( * ! ·. 

J '+ .1 -..... 0-

~ "- • • 0 I .., .~ 0 ~ 
ii . oo: ,, "§ N 
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g !'tr) rri !'<) ~ . 
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I 
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••• .. 
Date Time Accepted By/ Affiliation Date 

(.-ft;,,-1 .. -/ <., 'A{l:i: . 

/~-=-' .~ ... L Mobile# 

Date/Time . , 
,:// - ... ~ ~-d I ' ' -T"' ..fl_ ,, LI' "' -

OTHER INFO 

, 

.., 
:--. 

' 
~ 
1.S 
b-1..\ 

Time 

v_ 

\Page: I of I 

State 
Country 

ADDITIONAL INFORMATION 

PASS/FAIL 

Sample Receipt Conditions 
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Chain Of Custody Record 
COC ID: Ui-AnmiaJ Page: 1 of I 

Turnaround Time: Rush: 
PROJK"T/Ct.lENT INFO LABORATORY OTHERINl\"O 

Facility N·amelGreert!tills Operation Lab Name HydroQual Laboratories Lld, Send Invoice To 

Project Numbed Contact Name Address 

Contact Name!z.ahir Jina Address #4, 6125 - 12th Street S.E 

' Address!P.0. BOX 5000 City State 

' City Calgary Stale AB Postal Code! lct1tintry 

City'Elkford !State BC Postal Code T2H2Kl CountryiCanada Task Code! 

Postal Code
0

VOB!HO Com11r;iC:mada Phone Number 403.253.7121 Shipping_ Coippany! 
Phone Number 250-865·330 l Email Addrnssl Trackl.ng Number! 
Email EDD To)Znhir.Jina@teck»::Om Quote Number! CC Hardcopy To] 

Email Report Tolz.ahir,Jina@teck.com CC Hiirdcopy Toi 
SAJ\.1PLE DETAILS _ANALYSIS REQUESTED AJ>OlTlONAI, JNFOJU\1ATION 
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fnitin! • PASS/FAJL 
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; ! .d ~ 1ll 
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Additional Comments/Special Instructiow Relinquished By/Affiliation I Date Time Accepted By/Affiliation Date Time ,Sample Receipt Conditions 
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• 
• 

Report to: 

Company: TECK COAL LTD (ELKV!EW) 

Contact: Michael Moore 

Address: RRl HWY 3 

Sparwood, BC, VOB 2G1, Canada 

Phone: 250-425-8868 Fax: 

Invoice To: Same as Report? @Yes 0 No 

company: Send aU inVolcesto; dlteckcoalaccountspayable@teck.com 

contact: Attn: Accounting 

Address: Same as above 

Sample Identification 

EV _HC1_ WS_2015-05-05_N 

EV _MC2_ WS_2015-05-0S_N 

Nautilus Environmental 
8664 Commerce Court 

Imperial Square La~e City 
Burnabv BC, V5A 4N7 

Report Format I Distribution 

Q]standard Oother 

G]PDF Q]Excel l2]Digital 

Email 1: 

Email 3: casandra knoOihuize.n@ieck.com 

Email4: lfilgh.filk;kJJev@teck.com 

!Client I Project Information: !, 
!Job#: Elkview Semi-Annual Toxicity Testing 

IPO / AFE: , 
Legal Site Description: ~' 

j;' 

0Fax 

INautjlus Contact Krysta Pearcii 'Sampler: 
I ,!\ :5?» ~" \7 

;~'I. ·' 

'Date tf,nne 
(m'min-dd-yy) 

Matrix 
(~,h:m'.11) 

5-May-15 10:100 WS 

5-May-1S 7 ~~{) ws 

COC# 5052015 

Page 1 of 1 

Service Requested: (rush - subject to availability) 
@ Regular {Default) 

0 Priority (2_~3 Business Days}" SO% Surcharge 

O Emergency (1 Business Day) - 100% Surcharge 

0 For Emergency < 1 Day, ASAP or Weekend - Contact ALS 

Analysis Request 

Please indicate below Filtered, Preserved or both (F, P, F/P) 
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··"-"' 

Special Instructions I Regulations I Hazardous Details 
"I' 8 ) 

Toxicity 30-Day Pass/Fail= Rainbow trout embyro-alevin 

Toxicity 7-Day/72-Hr Pass/ Fail,p7 d C, dubia and 72 h P, subcapitata 

Failure to complete all portions of this form may delay 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. 

Released bv: 

James Boldt 
REFER TO BACK PAGE FOR ALS LOCATIONS AND SAMPLING INFORMATION 

,,,~~ ~") ' fL 
! I ! , ' "11.);J(,--.,, 1'.\('l.AAA.,l),UL 
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WHITE - REPORT COPY, PINK - FILE COPY, YELLOW - CLIENT COPY 
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1 COC ID: 20140902-1509 1 of 2 Page: 
Chain Of Custody Record I Turnaround Time: 

PROJECT/CLIENT INFO LABO RA TORY OTHER INFO -----·-----------------< I Facility Nmn' Cool M°'ntaln cip,rntlon Lab Nam' N'"'""' Envimnm,ntal S'nd Invoio' To 
Contact Name Don Sacino Contact Name Address 1 

Address 2261 Corbin Rd. ·- Address 8664 commerce Court I - - --
City Sparwood jProv. IBC City State t= Po,tal Code YOB 200 ICoonny !Canada City Barnaby !State IBC P°"tal Codej lco"""Y I t 

Phone Number 250 425 7377 Postal Code V5A4N7 jCountry jCanada Task Code 1 

Email EDD To Rick.Magliocco@teck.com Phone Number Shipping CompanTI 

Samule ID 

Don.Sacino@teck.com ! Email Address I I Tracking Number 

1
carla.Romero@teck.com I PO Numberj CC HardcopyTo I 

CC Hardcopy To 

SAMPLE DETAILS 

Matrix Date 
Time I G=Grab 

(24hr) C=Comu 
#Of 

Cont. 
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"Jo ,J 
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I ~ .. 
·~ • "" :s 0. • = Q .,, 
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"" ~ .,, 
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'-ANALYSIS REQUESTED ADDITIONAL INFORMATION 

'"-~ IC'' <!' z::: 
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CM_MC2_WKLY_WS_20150505_N G" 6 -._'.f::~-: __ -~'I I I x I x I I x I x I I I &; , 0 I 

l 
Additional Comments/Special Instructions Relinquished By/ Affiliation Date Time Accepted By/Affiliation Date Time Sample Receipt Conditions 
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///)_/~~ 05-05-2015/l\ t,.?;r Sampler's Signature Date/Time 
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''"~'-Of ;tody Record I COC ID: 20140902-1509 f Pog" of 2 

Turnaround 'l'imc: 

~------------~_?~£.!ICU!'~!_!~!~~--------·-- _________ ., __ ·---- ----- IAJIORATOR\' I OTIJERlNFO 

----. ____ F,,.,;!hyNumo C:".'1_"·1_·""-"";" °"". aboa -·-· ·-· ---·--·--·--·Jl'.'"'11».'~i'"-:rl---·-----·----···---- -. __ 
1 

Conrnct Name Dou Saclno Address 

f==-=:~:-"-~~:;~~~~~!~~;;~.~"~ft;~~~=--------- --=:;"~-~:__-;7,~ --- =-=~==~~~z ~=--- ~::= --·-I l---

•/Sf Postal CodelT2H 2~.!__ ____ @?_1~~i:I._£<1na~~ Tusk Code .Yho.' .. ". N.· um.£!1-E~ 
J?E.:~~! .. F:.~lJ..J_£!filM ~~~.0~_':11bcr_t03-2.53-712l Sh.i1~g Co!fl~~ -----------------

f-----·------. --. -. ------.. ---~~-~~:i.".''.i\lteck.com _ -------------.. ---~~.!-ii Addres~. ·----·---~----------·-----l---------Tc'c"c'cbcn,g0N_·u_,_n~bo0c+--------------------~ 
~ ~rJa.Romero@reck.com l---- PO Number CC Hardcopy Toi 
---~----- ---·------- ----- ----- · --~----------------- ----·----~ -----·----- -- CC HnrdcopyToi -----

SAMPLE DJITAILS ADDITIO~AL INFORMATION 

-!-~ ~ .. - -·--+····-·-·-- .. -1-... .. l 

S:unpleJD ~1at1ix Date 
Time 

(24hr) 
G""Grab 
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#or 
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!AdtJitionnl Comments/Special Instructions Relinquished By/Affiliation Onte Time Accepted By/Affiliation 

Sampler's Name Don Sadno/Rick l\1agliocco Mobile# 

Snmplt1r-'s Signature /..a~~__:::, Oati:ffime 

"U)1<:l I b~ / <:£. o"" ~o .i&. I \ '\k.'.li'~J 

Date Time 

os.os"2015t'4. I ""
7 

_,,._;.)Jr 

Sample Reccipt Conditions 
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. •.. . COC ID: Page: I of 2 

' " Turnaround Time: . 
PROJECTfCLIHNT INFO LABORATORY OTHER INFO 

Facility Name Line Creek Operations Lab Name Nautilus Environmental Send Invoice To -
Contact Name Jay Jones Contact Name Krysta Address 

Address Box 2003 Address 8664 c01mnerce Court 

City Sparwood I Prov. BC City State 
Postal Code VOB2GO I Counlry I Canada City Burnaby State BC Postal Code Country 

Phone Number 250425-6111 Postal Code V5A4N7 Country Canada Task Code 
Email EDD To ja\i.jon~s@te!tk.com , (. .· Phone Number Shipping Company 

Email Address Tracking Number 

PO Number CC Hard copy To 

CC Hardcopy To 
SAMPLE DETAILS ANALYSIS REQUESTED ADDITIONAL INFORMATION 
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I ' I I 
Additional Comments/Special Instructions Relinquished By/Affiliation Date Time Accepted By/Affiliation Date Time Sample Receipt Conditions 
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u •• <· 

~ " Sampler's Name Tyler Phillips Mobile# 250-919-0965 = = .5 0 

il " ~ -a 1f.,~ £ 0. 
~ Sampler's Signature Dateffime e e • • 
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·-··-1 ---·· ·----

i -·: - ' •. :}, RUSH: 
. . .. 

COCiJD: "" 20150512-11 lf TURNAROUND TIME: '" 
. 

" 
. .• . " . . 

.. .. -Facility Name f:_or.ding River Oper.ation .. .. . .- --- Lab Name Nautilus Envirol}mental , . . Email In.voice To .. , . -- f .• 
Project Number - - Lab Contact . 

.. .. Invoice Reports -
Department Email . Email Report To 

Address PO Box 100 Address 8664 Commerce Court Email Reports 

I Shipping Company -
City E!kford State jBC City Burnaby State BC Tracking Number 

Pasta! Code YOB \HO /Country !Canada Postal Code V5A 4N7 Country Canada Cooler Count 
Phone Number 1-250-865-5289 Phone Number 604-420-8773 Cooler Description -

~-
Project Manager Quote Number Smnpler 2 

Email Address PO Number Sampler 3 . . - . - . 
I 

·;; 

"' .... ·; 
- ~ ="' • 0 -,, 

0. " . • ~ 00: " ~ .8 .E "' }, ·- ·= t ~ 
=~ ~.:;: 

,._ 0 "' 
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COC!Do , 20150512-1131 .~· TURNAROUND TIME: > . nUs11~~ · 
, 

. , 
{Rl ,:G~Yle!lfli: 

I 
Facility.Ne. .. m. e!Fordin~~i.verOperation f::~b.Name H}'.droqual .~- _ Ewa.ii InvoiceToL -·· - _1, 

t·--------P_r_o~~~-~-?.~1·-:.. __ - - lab Contact Elisabeth Henson. "'" Invoice Retxtrtsl I 
Department Email e\isabcth_henson@golder,C-Om Email Report Toi j 

Address! PO Box 100 I Address! I Email Reportsj 

Shipping C:orripanyi 
Cin;/Elkford State !BC Cityj fai.te . j Tracking Number/ ~----,------ --, 

Postal Codd VOB 1 HO Country ! Canada Postal Code' \:O_Wltry [ Cooler Countf 

Phone !\umber! 1-250-865-5289 Phone Number!403-253-712l Cooler Description 

Project tvlanager Quote Number 

Email Address PO Number 

,ittlYt.!Jt'.J:SA~WfkE<'.fO:&'n..UUS 

l T 
i 

. . I 
IS -O HS!p I Start End I Deptlt Field '1 Time G~Grab #Of 

l S:lm te ID De th Depth , Unit \1atrix Date 24hr C=Com Cont. 
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! 
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Chain Of Custody Record 
COC ID: February_2015_Monthly_ West Page: I of ,;r j 

Turnaround Time: Rush: 
PROJECT/CLIENT INFO LABORATORY OTHER INFO 

Facility Name Greenhills Operation Lab Name Nautilus Environmental Send Invoice To 

Project Number Contact Name Kryst pearcy Address 

Contact Name Zahir Jina Address Burnaby BC 

Address P.O. BOX 5000 City State 

City Burnaby State BC Postal Code Country 

City Elkford !State BC Postal Code Country Canada Task Code 

Postal Code VOBIHO Country\Canada Phone Number 604-420-8773 Shipping Company --
Phone Number 250-865-3316 Email Address .,,...,~~ ...... ,,..,.....,,.,, .. ~ Tracking Number 

Email EDD To Zahir.Jina@teck.com Quote Number CC Hardcopy To 

Email Report To Zahir.Jina@teck.com CC Hardcopy To 

SAMPLE DETAILS ANALYSIS REQUESTED ADDITIONAL INFORMATION 

~ wo# ~ 
.· 

l.Yi3GZ 
~' 
~~ ~ "' . ~~ J -"' :-+!.. fa<>upl!t := 

z a:! H ..c 
< ,,<:.: • 

Time G=Grab #Of ~ <l.l ~ 
SamnleID Matrix Date (24hr) C=Comn Cont. °' E'li . -

GH_ER2_ WS_2015-05-12_N WS 2015/05/12 G 
·-· 

3 x 1,s /okil AOL 
;;i. code('.> 

. 

. .. 
. 

. 

~· -
• 

. 

Additional Comments/Special Instructions Relinquished By/Affiliation Date Time Accepted By/ Affiliation Date Tin1e Sample Receipt Conditions 

iS ' ( _,t·HA 11\w J2,.l5 ff l.'1. YIN YIN YIN ~\)jY.. . 
YIN YIN YIN 
YIN YIN YIN 
YIN YIN YIN 

.§ ':;; 
O• 

l-' " 
k'.'.°t'v1'V\ Ld+le.__ • -~ "' Sampler's Name Mobile# 250·681-L/J'2J 7- .s • 0 • • .. 
}~v~,~~ "(/\. ,;"-- IYay 1·2.,201 s· E' -a ~ ·@' Sampler's Signature Date/Time " s L:.:> 11: I B 

,... • • ,... 
. - "' ' "' (". /,,/'',,. • A ...Rrv F , ,, , ' - /) ' , '~ '" ' - - A A ·-



,, 
"~ ' COC ID: Hi-Yearly Tox, Re~Fn~sh 3 Page: 1 of 1 

~ - '"' u Turnaround Time: Rush: 
PROJECT/CLIENT INFO LABORATORY OTHER INFO -

Facility Name Greenhills Operation Lab Name Nautilus Environmental Send invoice To --
Project Number Contact Name Krysta Pearcy Address 
Contact Name Zahir Jina Address 8664 Commerce Court 

Address P.O. BOX 5000 City State 
City Burnaby !State IBC Postal Code Cmmtry -

City Elkford !State BC Postal Code V5A4N7 ! Country Canada Task Code 
Postal Code VOBlHO Cotmtry]Canada Phone Number 604.420.8773 Shipping Co1npany 

Phone Nmnber 250-865-3301 Email Address krysta@nautilusenviromnental.com Tracking Number 
~-

Email EDD To Quote Number CC Hardcopy To 
Email Report To CC Hardcopy To 

SAMPLE DETAILS ANALYSIS REQUESTED ADDITIONAL INFORMATION 

~ uJO ¥(= ( 536' f 
~ 
~ ryj,, i'.'53%2... i'l 
~ ~/ll '--/JC(;Y11ffJL ;:;-

~ 

* i!l {cl "'"' • • PASS/FAIL 

::: • ' .Q,_ 
e "' " • 

~ • 

J 0 "' 
-;; 

" G=Grab z • < ., . .. ~~ ' Time C=Com #Of .g; ~ 
;b ' 00 

Samnle!D Matrix Date 124hr1 n Cont. "' . .. "' .. N 

GH_FRl_ WS_2015-05-ll_N WS 2015/05/12 G 4 x x V; 80 L To\....\ ~ 

GH_ERC_ ws_ 2015-05-12_N WS 2015105112 G 3 x 6 e L- To \'C\,l 
~ 

\") 

'r1t "-l2 Clo 
-

Q ;') '· ' ... 11 
\_J) 

'3, -· ~~ 

Additional Comments/Special Instructions Relinquished By/Affiliation Date Time Accepted By/Affiliation Date Time Sample Receipt Conditions 

PASS/FAIL ~10,(01\Cli 11C'1i2 /Ale' .v:;__ A YIN YIN YIN 
i lt '· YIN YIN YIN -

YIN YIN YIN 

YIN YIN YIN 

• ,, 
p .~ ~ !; 

San1pler's Name i}J1 V.v l Cir- (Ol'-(.j>J/' .!!' Mobile# = ll = -5 ¢ _5 al "" ~ i e Q, "' Sampler's Signature ry1\ (11\i,;, i\ Dateffime ~ e e ;5 • • 
' "' "' --····-- .. -··-- , _, -. ' -··-"' 



j ! COC ID: Bi-Anum1L Rl'fresli l iPage: l of l 
;;~ \,. q J )!"(',_¥ 

Turnaround Time: Rush: ' 

l'ROJECT/ClJENT INFO LABORATORY OTil'ERINFO 

Facility NamefGreenhills Operation Lab Name HydroQual Laboratories Ltd. Send Invoice To 
Project Number/ Contact Name Address 

Contact NamelZahir Jina Address #4, 6125 - 12th Street S.E ··- ,_____ 
[State I AddressjP.O. BOX 5000 Ci.ty\ 

I City Calgru:y !State !AB Postal coae~ !Coun!Iy ! 
Cicy!Elkford !State BC Postal Code T2H2Kl fCountr)1Caoada Ta'>kCode\ 

Postal .Code!VOBIHO !Cotmiryl Canada Phone Number 403.253.7121 ----~hipping S:-ompanyl 
Phone NurnberJ250-865-3301 Email Address Tracking Number 
Email EDD To Zahir.Jina@teckcom Quote Number CC Hardcopy To 

Email Report TolZahir.Jina@teck.com CC Hafdcopy To 
SAMPLE DETAilS ANAi.. YSIS REQUESTED ADDITIONAL INFORMATION 

~I ; 

I I 
I I 
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fnitial - P ASS/F AJL . ' 

I I • ! 

~! I ' ' 
i ! 
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1 J ! I !l 
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I~ ! 0 

~ I t; ~ I ' -~ " ;;; ~ ~ • "" .. • = • :a 0 ·a 
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I 
O!; 1: "O ! " 

I 
• . - l\111!: 

:t' "' " ·- "' . <( : ~ ; .; <.! .s -"' I Time G~Grab #Of i:: -= ; "' "' ~~ "' ~ 
SamnJeJD Matrix Date 124hr\ C=Comr: , Cont. ~ .... ! ., ! N "' "' . ., . 

M~ ! N I ,_ ... ~ ... ... "' 
GH _ FRl _ \\'S _ 2015-05-11 _ N I WS 5/12/2015 I I G I 2 x I I i l ! ' 

I ' ! m I l I I I (ft-
' I ' I ' 

i I ! I I I I ?ti1.<::.I n< ~-1.. I 

: I I I I i I a~ 30 
" 
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I I 10"'""' t'l' 
I ! I '7 ? '" L. 

' I I I I LL l 1,::.. I 
I I I l I ·'f:/L I 
I ! 1 l 

! ' ' ' i I l I I 

I I 
Additional Comments:/Special Instructions Relinquished By/Affiliation Dat'e Time Accepted By/Affiliation o ... Time Sample Receipt Cond,tions 

H .. «:ilorovrr> /A/.;;-J), LA I( f'1-' I l0·'° YIN YIN YIN 

' ¥ .::'./Pr ~'" YIN YIN YIN 
YIN YIN YIN ·-
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• 1: .. 
' l"' "" • !l " Sampfor1s Name ZabirJina l\'lobile# ,5 • ,s Q 
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Nautilus Environmental 
8664 Commerce Court 

Imperial Square Lake City 

Burnaby BC, V5A 4N7 

coc # 12052015 

Page 1 of 

Report to: 

Company: TECK COAL LTD (ELKVIEW) 

Contact: Michael Moore 

Address: RR1 HWY 3 

Sparwood, BC, VOB 2G1, Canada 

Phone; 250-425-8868 Fax: 

Invoice To: Same as Report ? @Yes O No 

Company: Sand all lnvOlces to: dltackc.oa\accountspayable@teck,com 

Contact: Attn: Accounting 

Address: Same as above 

Phone: Fax: 

Sample Identification 

EV _HC1_ WS_2015-05-12_N 

EV _MC2_ WS_2015-05-12_N 

Report Format I Distribution 

0 Standard D Other 

0 PDF 0 Excel . 0Digital 0Fax 

Email 1: michael.moore@teck.com 

Email 2: iames.boldt@teck.com 

Email 3: casandra.kn'oo.J.buizen@teck.com 

Emall4: lei.qh.sticknev@teck.com 

Client I Proiect Information: 
Job#; Elkview Semi-Annual Toxicity Testing 

PO/ AFE: 107517 

Legal Site Descrifi-tion: 

Nautilus Contact: Krysta Pearciy !Sampler: '~)· B YV\VJ 
Date 

(mmrn·dd-yy) 

12-May-15 

12-May-15 

Time 
, (hh:rnrn) 

"). ff~) 
\*Z;~ (,j 

Matrix 

ws 
ws 

Special Instructions I Regulations I Hazardous Details 

Toxcitit 30-Day= Ra.inbow trout embyro-alevin P/F 

Service Requested; (rush - subject to availability) 
@ Regular (Default) 

0 Priority (2-3 Business Days) - 50% Surcharge 

0 Emergency (1 Business Day) - 100% Surcharge 

0 For Emergency< 1 Day, ASAP or Weekend - Contact ALS 

Analysis Request 

Please indicate below Filtered, Preserved or both (F, 

! ~ 0 
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~ tO 0 

" "' "' jj -

"' 
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~ .• 
w 0 ~ 

~ " 0: 0 
,"' >- >- ,.!. ,.!. 6 w !'.? >- ~ I' 
x 
x 

~A ,oJ.(\__ MA""'{~-Q 
Failure to complete all portions of this form·may delay analysis. Please fill in this form LEGIBLY. 

By the use of this form the user acknowledges and agrees with the T~rms and Conditions as specified on the back page of the white - report copy. 

Released by: 

James Boldt 

0 
0 
ro 

REFER TO BACK PAGE FOR ALS LOCATIONS AND SAMPLING INFORMATION WHITE - REPORT COPY, P!NK - FILE CO Pt, YELLOW - CU ENT COPY GENF 18.00 Front 
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Chain Of Custody Record 
CDC 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 Don Sacino Contact Name : Address 

Address 226 J Corbin Rd. Address 8664 commerce Court --------
City Sparwood jProv. BC City State 

Postal Code YOB 200 Country ]Canada City Burnaby I State BC Postal Code Country 
-· 

Country -!Canada Phone Number 250 425 7377 Postal Code V5A4N7 Task Code 

Email EDD To Rick.Mogliocco@teck.com Phone Number Shipping Company 

Don.Sacino@teck.com Email Address Tracking Number 

Carla.Romero@teck.com PO Number CC Hardcopy To 

CC Hardcopy To 

SAl\1PLE DETAILS ANALYSIS REQUESTED ADDITIONAL INFORMATION -

1·~i~ 
f---------· 

•••• :a 
~ ~ 

0 
.. - •; 

~ i :; • " i 
0 -e .;, 0 

"' ~ 0 

il ·u • -" ,'; ·5 • • 

f 0 0 • "' .,, ~~ "' ~ 0 .0 :E • 0. ~ .s :a ; 0-
·; := • 0 .,, ...;: q ~Qt 
~~ Q 'O . ·a 

Jl ~ ti: .... 0 O\o 
Time G=Grab #Of • u "' . \.::1 ·7 .0 • .0 

'O ~~ 'O • 'O .. ~] Sample ID Matrix Date (24hc) C=Comn Cont. ~. ~ "' . ~ 

~"' "' ~ ~. M 0. N M 0 

' ·------
; '-'l\ f'() 00 

"" r+i ;:::) 
•• ·- -

~ ID_ iQ 
-- 3--

l"'>~ ~\) 
!i .,, >. 

\/WV' -'lfV -, CM_MC2_ WKLY_ WS_20150512_N ws 121512015 G h .. x x Pi-, 

-· ...... 
;1,ff 

~-

-- . ;:-;1 
Additional Comments/Special Instructions Relinquished By/Affiliation Date Time Accepted By/Affiliation Date Time Sample Receipt Conditions 
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YIN YIN YIN 
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Sampler's Nam~ Don Sacino/Rick Magliocco Mobile# • .5 0 

~ - (" 
"' i • - /~~~~l 12-05-2015~~hc s 0. ·~ Sampler's Signature f ) )'\ Date/Time • 5 s 
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Chain Of Custody Record COC ID: 20140902-1509 L of 2 

Turnaround Time: 
PROJECT/CLIENT INFO LABO RA TORY 1------" OTHER.INFO 

!----.-· Facility Name Coal ?;-fountain Opelation Lab Name Hydroqual Laboratories - .,.. I 
Contact Name Don Sacino Contact Name Jac-tlvn Pool r-\uurci;s I 

1~ ~ddr;;; 2261 Corbin Rd. ·- Address Jl4, 6~25~12ch Street S,E. 

!===: Ciiy Sparwood l!Prov. !Ee __ Citv l::itate l 1 

__ _ Postal Code VOB 200 !Countr}~ll£,~~~ _ City Catv,aty !State IAB Postal Cod~ "~ 
l Phone N_~e~425 7377 Postal Code T2H 2KJ jcountry !Canada Task Code, 

Phone Numbe[ 403-253-7121 Shipping Companyl ' 

!--- 1 oonSa~no@teck.c5'.~-~-----·---~-~ailAddressl Tru.cl::iri_g.Nuinbef f 

I Email EDDTo!Rlck.Magllocto@trn:kcom _ 

Cada.Romero@teck.com ~+------- PO Number_ CC Hardcopy Toj I 
------- CC Hardcopy T~ 

ANALYSIS REQUESTED 

--- I -~IM,~ I I I- -~-D-.-l---+--i--r---1----+----J-
ADDITIONAL INFORMATION 

l:: 

I ~ < 
!'-i 

Sample JD I Matrix I Date i24lu-\ C:=Comn Cont l ~ }:i I ~ I "" · _ 

I I ,' 
I ----1-------t ·. •.. I I I ·--.-~ 

1
-----l > --- I ~---

1 > •. • _ ~,Zjo5/l3. 

1---------i~-- Y I f __ 9i3o iS 0 ::Jf3S ___________ ---- - ' fv - "" ' -. . "" ----------------------- ___ _t_ . - L1 .... Le2J-~ 

Additional Comments/Special Instructions 

2.coo't:YS. 

----ii =1:,i,~: '. -----~~c 
Date !Time Accepted By/Affiliation Date Time ·Sample Receipt Conditions Rlllir11:pitsht"d By!Affiliation 

v't.,H/b { ¥L!J5i"Otj 1--- (i@~!v1N 
YINjYINjYIN 

y I !'.!.J._:_:_:_:_ v, 11.:J I y JN 

Y/N YIN 

'" ,. 
~ s ""' 0 
.: " " .. 
"a "' s f5 • 
"' 

. ·-m I YIN ,_ -
u .§ 

Mobile# I ~= 3 
·~ kl 

\ 5 "5. 
Datoffimo [ 12-05-2015 Ql\,, I E-< ~ 

00 

Sampler's Name !Don Sacino/Rick Magliocco 

(J~ !Sampler's Signature 

__, 



COCID' 20141208-0815 TURNAROUND TIME: RUSH' 

Facility Naine Line Creek Operation B7inil h1voice Toljay.jones@t~~k.con1 
Project Number Invoice Repottsi 

Depa1t1nent e, ~ mail Repo1t TolJay.jones@teck.co1n 
Address Box 2003 Ei£a'i\ Reports' --

15kmNorthHwy43 I I ~~ ~ I Shipping Company 

City[ Sparwood 

c-------_ Postal Code I YOB 2GO 
Phone Nu1nber 250-425-611 l 

Project Manager Jay Jones 

Email Addressljay.jones@tcck.co1n 

Start 
Samnle ID Deoth 

End I Depth I Field 
Depth Unit Matrix 

l.C_i-Cll>$i.CC-..:ws.. z•;5-o5 -iZ.(.111 ws 
ws 
ws 
ws 

! ws 
' ws 

ws 
ws 
ws 

State BC 

Countty Canada 

Time 
Date (24hr) 

Ma" 11 ., ,,, /0'15 . 

State BC Tracking Nmnber 
~-~co--:--1 

_ Country Canada __ Cooler Count 

G-Grab #Of 
C=Comn Cont. 

G 3 
G 

G 

G 

G 

G 

G 

G 

G 

Cooler Description 

c---------t----------;S;-ampler2 
Samnler 3 
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\. /0.5 
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ws G 
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',tLWl5 I IC L,.ut. ,,. -1-'• - I M, •. ,/ 2, U> I~ IV: 00 

I ' 
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Sampler's Name I •/v fwr f}j,;t/J WS !Mobile# 

7 

San1pler's Signature I ef4__ ./J.' #,,,.- - IDate/Tinic 

/150) 4jq-Dif"' 
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--
coc m: 

.. 
20150519-1317 .. TURNAROUND TIME' RUSH, 

.. 
" •!;. .i.;. .. - ~· . -. - . . 

•.. ~.aoi\ity Name Fo~ding-River Opera!ion . ... -~ Lab·Name :t;Jautilus Environm_e.ntal , _ ,-- Email Invoi~e To _,-,- . , 
. Project Numbet . . • 

Lab Contact -.. -.-
Invoice Reports -·' 

Department Email Email Report To 

Address PO Box 100 Address 8664 Commerce Court Emai! Reports 

Shipping Company 
-

City Elkford State IBC City Burnaby State IBC Tracking Number 

Postal Code YOB \HO Country /Canada Postal Code V5A4N7 Country Canada Cooler Count -
Phone Number 1-250-865-5289 Phone Number 604-420-8773 Cool~r Description 

Project Manager Quote Number Sampler 2 

Email Address PO Number Sampler 3 - . "',,,;;, • 
I . 

:; 
"' .... ·; -~ = "' • g~ "" } . • . .:; v . ~ .8 .5 ~ ·- .5 ~ ~ 
'<( iX -; :; :i: :i: 

~ 0"' ~::t End Depth 
~<( • c-Start Field Tirne G=Grab #Of 0: Q Q .Q ~ • 

Sarnnle ID De nth Depth Unit Matrix Date !24hr) C=Comn Cont. ~~ ~ ~ r.:l 

FR_FRCP1_ Q_!805201S_N ws 2015/05/19 11:09 G 2 2 11.s 
FR_UFRt_ Q_lB0520tS_N ws 2015/05/19 10:47 G 2 2 q,) 

-
FR_FRCPl_SA._18052015_N WS 2015/05/19 ll:O·~ G 2 2 

FR_ UFRl_SA_J.8052015_N WS 2015/05/19 10:47 G 2 2 

. 

~ 

)ii__ ·.JI 
.. -

\9 " 1-
:.:..:: .. ·-

.. 
' ' ' ' '• ' ' . ' 
~ \"\ ld.k \{{)/, l\J.,z,,c/, "\, .. ('\ :2t:l'-j ?-·3u Nr·· 0 11

• ~ 
' 

M1 .Ii' 'Zo/ 1 s- - o 7 : ::in 

"~" 4'Yld. ~ fa<1"lpfui ~ 
' _jj[f- NttV\ l" a:11-taJ1UC-1U ' . 

• . . .. , ' Sample<'sName~1-k .. \/; /7@/ I Mobile# f 

Sampler's Signature ~~/ Date/Time j/L"-f ( {\ 'J.JJC: /))C 
- / / / 



.---"~-----------------·--·-------------·--------·-·---~~--~-------·-- - -------------------

TUR~AROUNO Tll\-1E: 

Bf'"'"'""'""'""'""'""'""'""'"""llilffimltMill2"'11££tn1filH!!t!iilfilm8""'fllil---'iilil----!lllll~,-!!i-1!11~ 
I--.----"-.:. - - FapiJ.ity Name!Fordjl'.l-i;-River Operati_9n ___ -.Lab Name[Hydroqual 

- Project I:J"~~-ber: ~ ' _______ ,,__ --~- Lab Contact i Elisabeth Henson -

_,. __ 

20150519-1322 COCID;--• M -·· 
fff"W'""' ct?ft 

1--------- Department: _ Emaii!elisabeth_henson@golder.com 
AddresslPO Box 100 --- -Add-;:essr ---

n· ~ 
- T 

,__,....! _________ . .::, .. ___ ___:___ ---.-------

111Js11, 
--~ 

~-
_,-.-Email Invoic~ ~i _____ -·-·---·:.-"'- -;._ 

lnvoic_e Reports 

Email Report T---~- ------------1_ 
___ §nail~~~ -~ 

Shipping Company 

Postal Code VOB J HO 1C-;;;;~tcan_~da P~~hil Cod_:L I country I _ ---------... Cooler Count r-- Phone Number ~_:?~0:~?_?-5289 Phone Numberj403-253-712l Cooler Descript_i:'.:nl j c= Pro ect Manager Quote Number I Sampler 2. 
--~~E~m~a"il Address ----- . PO Number Sampler 3! 

iifM\'f,rli, 

1 I 
' 

---\· 

• I Q 
a 

~ 
"' • " ;; 
• .. ,_, 
" Q 

"' -"' 
2 

' 

! 
Start I End I Depth I Field I I Tilne I G=Grab I #Of 

Sample ro i Denth Depth Unit Matrix Date (2_4hr) I C:.=:Cotnp Cont. 

F_~:-!.~RCP1_Q...1sos201s_N I _ _1,_:_:?_j_ll?~-- \VS I 201s1os119 ~-t:o::__LG_j_ __ : __ 
FR_llFR!=?=l-8052015_"___~_?-tB')I - I WS l 2015/05119 10,41_J _ ___"__j__ 2 

------- ----------_+=+= --------+-+= 
-- --- L ____ i I 

-- _____ c--r- I 

I :r-l __ : r±-
____j_ r I 

____ _J_ _ -1------+---t------ ---'---------+-~- L=t I I I J ', i I 1 ----= !--------- - ---+---t---·-- I 
' I I 

"<_n(< \"FO .0 \',, zol' ---f1-S-'1'il-f.'-'-Ul=·'-'t';_i4?-tf-0 __________ +----

L 

Sampler's Nome jft,l ~€7Z) '- l\-]Gbilc # 

Samplor'sSignoture i ~/Z (~,--~:>'7 11vl+ 10 201t1 Date!Time 
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Chain Of Custody Record 
COC ID: February_2015_Monthly_ West Page: 1 of 3 

Turnaround Time: Rush: 
PROJECT/CLIENT INFO LABORATORY OTHER INFO 

Facility Name Greenhills Operation Lab Name Nautilus Environmental Send Invoice To 

Project Number Contact Name Kryst pearcy Address 

Contact Name Zahir Jina Address Buniaby'BC 

Address P.O. BOX 5000 City State 

City Burnaby' State BC Postal Code I Country 

City Elkford I state BC Postal Code Country Canada Task Code 

Postal Code VOB1HO CountryjCanada Phone Number 604-420t8773 Shipping Company 

Phone Number 250~865-3316 Email Address ">=Oco•»,,_L.,,,,,L<~ Tracking Number 

E1nail EDD To Zahir.Jina@teck.com Quote Number CC Hardcopy To 

Email Report To Zahir.Jina@teck.com CC Hardcopy To 

SAMPLE DETAILS ANALYSIS REQUESTED ADDITIONAL INFORMATION 

1--:~ 

~L "' ~ 

I ::J. 0 

!: ~~ z 
"' I 

.. 

~] 
.. 

I~ 
;; r .,.. 

~~ "' ~ . '"' ~..: 
Time G=Grab #Of 1--- -. • • ~ " "' SamnleID Matrix Date (24hr) C=Comu Cont. I ·. Q • 

"' ti 
GH_ER2_ WS_2015-05-19 _NP ws 2015105119 G 3 

I ·. x 8$" 
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Additional Comments/Special Instructions Relinquished By/Affiliation Date Time Accepted J!r[ Affiliation Date Time Sample Receipt Conditions 
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Chain Of Custody Record 
COC ID: BiRYcarly Tox, Rc~Frcsh 4 Page: 1 of I 

Turnaround Time: Rush: 
PROJECT/CLIENT INFO LABORATORY OTHER INFO 

Facility Name Greenhills Operation Lab Name Nautilus Environmental Send Invoice To 

Project Number Contact Name Krysta Pearcy Address 

Contact Name Zahir Jina Address 8664 Commerce Court 

Address P.O. BOX 5000 City State 

City Burnaby State BC Postal Code Country 

City Elkford !State BC Postal Code V5A4N7 !Country Canada Task Code 

Postal Code VOBIHO CountrylCanada Phone Number 604.420.8773 Shipping Company 

Phone Number 250-865-3301 Email Address krysta@nautilusenvironmental.com Tracking Number 

Email EDD To Quote Number CC Hardcopy To 

Email Repo1t To CC Hardcopy To 

SAMPLE DETAILS ANALYSIS REQUESTED ADDITIONAL INFORMATION 
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Chain Of Custody Record 
COC ID: Bi·Annunl, Refresh 2 \Page: I or 1 

Turnaround Time: Rush: 

PR0Jt1(.i'/CUl<NT INFO Ll\HORA'l'OR\' Ol'HF.RlNFO 

Facility Name Greenhills Operation Lab Name HydroQual Laboratories Ltd. Send Invoice To; 
Project Number Contact Name Jacklyn Pool Address 

Contact Name Zahir Jina Address #4, 6l25. 12th.Streel S.E I 
Address P.O. BOX 5000 City 1Srnte 

City Calgary )State JAB Postal Code Cuunlry l 

•r ., •r' "Canada Task Code 

Postal Code VOBll:lO CountrylCanada Phone Number 403.253.7121 Shipping Company; 
Phone Number]2S0..865-3JOI Email Address Trncking Number 
Email EDD To!Zahlr.Jina@teck.com Quote Number I CC 1-lardcopy To 

Email :Report ToiZahir.Jina@tetk.com CC Harrlcopy To jJ 

SA[l.fPLE DETAILS ANALYSIS REQURSTED ADDITIONAL INFORl\fATION 
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Report to: 

Company: TECK COAL LTD {ELKVJEW) 

Contact: Michael Moore 

Address: RR1 HWY 3 

Sparwood, BC, VOB 2G1, Canada 

Phone: 250-425-8868 Fax: 

Invoice To: Same as Report ? @ Yes O No 

Company: Send 811,inl(oices ,lo: dlteckC!JalaCi:ountspayab_le@~ck.com 

Contact: Attn: Accounting 

Address: Same as above 

Phone: Fax: 

Sample Identification 

EV _HC1_ WS_2015-0S-19_N 

Nautilus Environmental 
8664 Commerce Court 

Imperial Square Lake City 
Burnaby BC, V5A 4N7 

Report Format I Distribution 

0 Standard D Other 

[t} PDF [2] Excel 0 Digital 

Email 1: michael.moore@teck.com 

Ema!I 2: iames.boldt@teck.com 

Email 3: casandra.knooihuizen@teck.com 

Email4: leiah.sticknev@teck,com 

Client I Proiect Information: 

Job#: Elkvlew Semi-Annual Toxicity Testing 

PO/ AFE: 107517 

Legal Site Description: 

Quote#: 

Nautilus Contact: Krysta Pearcy !Sampler: 

Date 
(mmm·dd·yy) 

19-May-15 

Time 
{hh:mm} 

.,.-·~· 

•. J 

0 Fax 

Matrix 

ws 
-

CDC# 19052015 

Page 1of 1 

Service Requested: (rush - subject to availability) 
@ Regular (De.fault) 

Q Priority (2-3 Business D<iys) - 50% Surcharge 

0 Emergency (1 Business Oily) - 100% Surcharge 

0 For Emergency< 1 Day, ASAP or Weekend - Contact ALS 

Analysis Request 

Please indicate below Filtered, Preserved or both (F, P, F/P) 
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EV _MC2_ WS_2015-05-19 _N 19-May-15 ws x 3 I ~,Q 

6 

Special Instructions I Regulations I Hazardous Details 

Toxcitit 30-Day= Rainbow trout embyro-alevin 

Failure to complete all portions of-this form may delay 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. 

Released by: Date & Time: 

James Boldt 19/5/2015 14;00 
REFER TO BACK PAGE FOR ALS LOCATIONS AND SAM WHITE - REPORT COPY, PINK - FILE COPY, YELLOW - CLIENT COPY GENF iB.00 Front 



Ch . 0" c d R ... I coc m, 20140902-1509 Page I of 2 
a:B.n l u.sto y ecoru I Turnaround Time: -

PROJECT/CLIENT INFO LABORATORY OTHER INFO 

>---------Facility Name Coal Mountain Operation Lab Name Nautilus Environmental ___ S_eo_d_I_o_v_o_ic_e_T_o+--------------------" 
Contact Name Don Sacino Contact Name Address 

Address 2261 Corbin Rd. Address 8664 commerce Court 

City Sparwood IProv. BC City State 

Postal Code VOB 2GO !Country ]Canada City Burnaby State BC Postal Code !Country 
!------- -~~~.~~~-----j~--~--t--------~~~~~-----~'----'---'---------1 

Phone Number 250 425 7377 Postal Code V5A 4N7 Country Canada Task Code 

Email EDD To Rick.Magliocco@teck.com Phone Number Shipping Company 

Don.Sacino@teck.com Email Address Tracking Number 

Carla.Romero@teck.com PO Number CC Hardcopy To 

CC Hardcopy To 

-------------~~·AMPLE DETAILS ,.-- ANALYSIS REQUESTED ADDITIONAL INFORMATION 
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of 2 Page: COC 1Dt 20i4091}2-1509 
Chain Of Custody Record Turnaround Time: 

I ·--·---------~Jf:CT~.:!!'.~'!_l~FO --· l.ABORATORY I -- ~----
!----------·--~--.- _ .. _~ __ 'f'.'.!.<_:.~I!~.~ .N..~:U.~ ~oul Mounrniri Opera1l~1-' ----- ···--- ·-- ·-.. ·--·--···- Lab Name Send Invoice To 
·---~----_s~n~~-t_N_o _ _!_J!.C~~~inn -·-·------·----- ___ Cm~a_ot_N_amepacky,_?_P_o_ol ___ .. _, _________________________________ _:Ac:-:dd"""""'+-

~-~-----------~~~~ ~-~-~-'wc-~::i~1~~:!: ___ 1Prov.J_c ___ +-~-- -· --------~c!.~£CS~!~~'-?~_2~~~- Str~~·E: ___ ~-- r;i· !~'"'" I 
: ------·--- - Post~l Code VOB 2GO !t>·~nt;:·J~~-~:-:;:·-·· .. ·····--- --· - 1- -;--~- - "'""- i 

Phone Number 250 425 7377 Postal Code T2f-i2K1 __ .. ____ ·--!C~~-~;;y -·1c;~·;;a:;·· ·----+-----_·_-_· ________ Tc'o'~kcCco0d0o+----------------------
Emai! EDD To • Pho;;~ Number 403-253-7121 Shipping Companyl 
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cocrn, 20141208-0815 TURNAROUND TIME' RUSH' 

Facility Name Line Creek Operation Lab Name ilDo 11 {:,M.;Htu.s aviV(fr· .J.. WL'e..-t ·h..vl Eamil Invoice To jay.jones@teck.co1n 

Project Nutnber Lab Contac /::10 .. s·h.,_ fu:~*· , Invoice Reports 

Departlnent Et nail ~ /(r-f,U:ZA!au H ,.,,~ ___ ,,,.. -•A·-k.I .. E1nail Report To jay.jones@teck.co1n 

Address Box 2003 Addres1 ' ><0"" i ,.,.,,,,,,.. · e , • _, -:,I E1nail Reports ' 

151an North Hwy 43 ·. Shipping Company 

City Sparwood State jBC City Burnaby State BC Tracking Nu1nber ' ... 
Postal Code VOB2GO Country I Canada Postal Code ~t:fl/A1.f.Z.Country I Canada . Cooler Count 

Phone Nu1nbe1 '250-425-6111 Phone Nutnber Cooler Description 

Project Manage1 ·Jay Jones ' Quote Nutnber ' ' Sampler21 

Email Address jay.jones@teck.co1n PO Nutnbe Sampler 3 
iblR!lk1ki41\Hllli1?~2YJ#JLlif<llffhtrlEWJtlN'tP:ltiIBlk1:qmtif~h1l?Jll1'illililWlliSJNMEJ]jl;}frl)~~: 
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•COCID: ,, ,, 
20150526,~1048 O'• TURNAROUND TIME: ,, ',,, RUSH: .-" , ,, l, ' - ' • Y~ -- - ,, 

Facility .Name Fording Riyer Operation , , 
" 

-··. L<>:_bName Nautilus_ i;;ovironmental 
" 

.,, Emad Invoice To ,- ~--- •' , 

Project Number , - Lab Contact , - Invoice Report$ , -
Department Email Email Report To 

Address PO Box 100 Address 8664 Commerce Court Email Reports 

Shipping Company 

City Elkford State jBC City Burnaby State BC Tracking Number 
J 

Postal Code VOB !HO I Country I Canada Postal Code V5A4N7 Country Canada Cooler Count 

Phone Numbe r 1-250-865-5289 r 604-420-8773 Phone Numbe Cooler Description 

Project Manager Quote Number Sampler 2 

Email Address PO Ntlmber Sampler 3 
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Sa1npler's Signature 
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,; COCID: " 20150526-1051 
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-_-_-_-_-_-_-_-:,_P;~m-1-c;;d~Vos 1 Ho 1Country !Canada 
Phone N~mberl 1-250-865-5289 

----··---~-~~~-~Manager: -----
Email Address ------------

San1ple ID 
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1
----------- Email Report To---- ---, 

Email Reports 

I 
Shipping Company1 

!state I Tracking-N-u~m~b-or'-1--------

!Country j I Cooler ~o~nt 1 , _____ --------1 
Cooler Descnption 

Sampler2L___ tt~~~====---===:::~~;;~ ---Samoler 31 
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Chain Of Custody Record 
COC ID: February_2015_Monthly _"Vest Page: 1 of 3 

Turnaround Time: Rush: 
PROJECT/CLIENT INFO 

•-,_, 
LABORATORY OTHER INFO --

Facility Name Greenhills Operation Lab Name Nautilus Environmental Send Invoice To 

Project Number Contact Name Kryst pearcy Address 

Contact Name Zahir Jina Address Burnaby BC 

Address P.O. BOX 5000 City State 
City Burnaby State BC Postal Code Country I 

City Elkford !State BC Postal Code Country Canada Task Code 

Postal Code VOB!HO CountrylCanada Phone Number 604-420-8773 Shipping Co1npany 

Phone Number 250-865-3316 Email Address """e""""''°"~"mol<om Tracking Number 

Ernail EDD To Zahir.Jina@teck.com 
--· Quote Number CC Hardcopy To 

Email Report To Zahir.Jina@teck.com CC Hardcopy To 

SAMPLE DETAILS ANALYSIS REQUESTED ADDITIONAL INFORMATION 

-~ lJ. ~ 00 

" (£. 0 
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'~ 

"' 1-~ w /!l =~ rs ' 00 
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~ " .. . "" z 

~ .. ~ .. 
Time G=Grab #Of • 0 

\~ .,, "' 
Samnle!D Matrix Date (24hr) C=Comv Cont. "" . !'<") "' ;; 

GH_ER2_ WS_2015~05~26_NP ws 2015/05/26 G 3 
·. 

x 0,':3 

~- ""' 01 
. J"' '9 
0 
~ 

3 fr) 
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Additional Comments/Special Instructions Relinquished By/ Affiliation Date Time Accepted By/ Affiliation Date Time Sample Receipt Conditions 

)! ev1r-. l dtfe /(. , . /thu 1t. l.l 11:01 n!n. rv,,r. MAY 27/I \- air«'tl YIN YIN YIN 
" ·- . I /Jil'V - Al~ Ytt~ll<n*- . ' YIN YIN YIN 

YIN YIN YIN 

~+v1~4: 3)<ZOL YIN YIN YIN 
~-I-

0 ,, 

LI H-lc:.__ 
p .~ tl ,. 

fl.ev1~ ls:> -(,eJ?-"tl 8";/- = s " Sampler's Name Mobile# = .s 0 .5 .!! w 

"" ~ -a "' 
)~~ fl\o.y Z6,., ~~l> 

s "" Sampler's Signature Date/Tiine 0 s 'O 

"" • • "" "' "' 



Chain Of Custody Record 
COC ID: Bi-Yearly Tox, Re-Fresh 5 Page: I of l 

Turnaround Time: Rush: 
PROJECT/CLIENT INFO LABORATORY OTHER INFO 

Facility Name Greenhills Operation Lab Na1ne Nautilus Environmental Send Invoice To 
Project Number Contact Name Krysta Pearcy Address 

Contact Name Zahir Jina Address 8664 Commerce Court 

Address P.O. BOX 5000 City !State 
City Burnaby State BC Postal Code Country 

City Elkford \Stote \BC Postal Code V5A4N7 Country Canada Task Code 

Postal Code VOBlHO CountryJCanada Phone Numberl604.420.8773 Shipping Company 

Phone Number 250-865-3301 Email Address krysta @n autilusen vironmental.com Tracking Number 

Email EDD To Quote Number CC Hardcopy To 

Email Report To CC Hardcopy To 

SAMPLE DETAILS ANALYSIS REQUESTED ADDITIONAL INFORMATION 

. " 
" ... . ~ . 

. !:! 
"' ,. 

"' s ~ 
~ f!l ;; ·i .. PASS/FAIL 

~ S' • :; 
~ 

0 = J .. c),,, '§ ~ E 
~ • c. " . "' • ,; 0. 

Time G=Grab #Of ~~ ~ 0. 
~ "' .. ~~ ~ 

,, c SamoleID Matrix Date (24hr) C=Como Cont. .... .... "' "' 
GH_FR1_ WS_20I5-05-25_N ws 2015/05/26 CJ.is G 4 

. · 
x x q,o 

•·.···' GH_ERC_ WS_2015-05-26_N ws 2015105126 gw G 3 

···.··•· 
x ¥$.1-

··i ..... 
s .··.• 
--_:_: - I 

·~ - ~ "' 
Q \'\) ~ 

I ·~ 
.,. , V' - -... 

-_- -:·--

Additional Comments/Special Instructions Relinquished By/Affiliation Date Time Accepted By/Affiliation Date Time Sample Receipt Conditions 
PASS/FAIL ,_ 

_,-·n~,c I A •. ,, O• \Q"'.tT A f,'l, 'iJ ~..e,IAA N1c->1Z"'tl1 S° l'lll';>"< YIN YIN YIN 
I ' A). 'I - ilJ aM, \IC< . 

YIN YIN YIN 
·~ 

;: +JJvr}11~: YIN YIN YIN 

::i..>' z.oL YIN YIN YIN 

" •. 
;.> . ~ t: •. 

~:Fvcvi.<... " • ... 
Sampler's Name Mobile# " .s 0 .S .s 

c. ~ -a "' 
~~;:-- 5 'a. c. 

Sampler's Signature Date/Time .... § = E5 • "' "' 



Chain Of Custody Record 
COC ID:. .Hi-Annual. Rcfresh3 Page: 1 of 1 

Turnaround Time: Rush: 

PROJECT/CLIENT INFO I l,ABORATORY OTHER INFO 

Facility NamejOreenlrllls Operation l_ __ Lab Name!.'HydroQual LaboratOdes L1d. I Send Invoice To l 
Project Numbeq r·- C~ntact Name!Jacklyn Pool Address 

Cont<ictNamelZ'lhir Jina I Addressi#4, 6125 ~12th Street S.E 

A<ldresslP,O, BOX 5000 City! 1Stnte 
Cily'.Calgary istatc !AR Pos1al C',ode Country 

-r ·o:ll'\T 

Postal Code VOBlHO Country Canada Phone Number 40'.t253.7J21 Shipping Compi:inyi 

Phone Number 250-865~3301 Emal! Address Tracking Number] 

Email EDDTolZahir:Jinn@teck.com Quote.Numbed CC Hnrdoopy To] 
Email Repurt ToiZahirJinn@teck.com CC Hardcopy Toi -------

Snmnle ID 

GH_FR I_ \VS _2015-05-25 ~N 

,.;-~ 

Matrix Date 

I ws 512612015 

I 
Time I G=Grab J 

(24hr) C::::Comnl 

1'1,•rt G 

I :' 
~---~------+-' I 

:g 
= • 
~ 
"' ~ 
M 

W./,-''.l 

I 

t 
I 
.: 
"' ~ 

•• 
~ 
c.i 
"' ,._ 

!-
6 

' " • • .E ·a . "" .. "' ~:; ~r; .. ~ .. ~ -= "' .i::: ~ 
~ ! ; g_ 

ADDITIONAL INFORlV1ATJ0N 
Initial- PASSJl:AJL 

I I 

Additional COmrncnWSpecia1 Instructfoa~Relinquishcd By/Affiliation /Date ,/TITTte /Aceepted By/Affiliation /Date /Time /Sample Receipt Condition.'> 

[ ·::; e"~> (tJ "f'<") f~rf 101E I I I I~; :I~ ; ~ ~ ; : 

Sampler's Nan1c ~·~, b0V\> IM.obilc# I 1141-458 7 II .• o;;ampler's Signature / ~ -------~ Date/Time ) 

YI NJ YIN YIN 

Y./N YiN[YiN . . . . ~ ~ 
• j!! 
0 • "' ..... 
i -a 
E 9 
~ ~ 

.. 
-a 
ii 
·ft ... 

7 
}).J::>/ 

7t - ------
Jro-b.1 OB.3.0 -1\A. 4 ~ fN'I."' l'l. lf CPI I;>-, A} Q'S Lt-



Report to: 

Company: TECK COAL LTD (ELKVJEW) 

Contact: Michael Moore 

Address: RRl HWY 3 

Sparwood, BC, VOB 2Gl, Canada 

Phone: 250-425-8868 Fax: 

Invoice To: Same as R_eport? @.Yes 0 No 

Company: Send all lnvol_cas to: dlteckcoalaccountspayable@teck.com 

Contact: Attn: Accounting 

Address: Sanie as above 

Phone: Fax; 

b 
Sample Identification 

Nautilus Environmental 
8664 Commerce Court 

Imperial Square lake City 
Burnaby BC, V5A 4N7 

Report Format I Distribution 

0Standard Oother 

[ZIPDF G'..JExcel [ZIDigital 

Email 1: michael.moore@teck.com 

Email 2: iames.boldt@teck.com 

0Fax 

Email 3: lcasandra.knooihuizen@teck.com 

Email 4: jlfilg[1stlckrt~Y.@Wck.com 

Client I Project Information: 
Job#: Elkview Semi-Annual Toxicity Testing 

PO I AFE: 107517 

Legal Site Description: 

Quote#: 

';;::~') \,JNautilus Contact: Krysta Pearcy Sampler: 

Date Time 
(mmm·dd-yy) {hh:mm) 

c-r;:'§? ' 
,J iJ; ~V\W' 

I Matrix 

COC# 26052015 

Page 1 of 1 

Setvice Requested: (rush~ subject to availability) 
@ Regular (Default) 

0 Priority (2-3 Business Days) - 50% surcharge 

0 Emergency (1 Business Day) - 100% Sllrcharge 

0 For Emergency < 1 Day, ASAP or Weekend - Contact ALS 

Analysis Request 

Please indicate below Filtered, Preserved or both (F, ~ •. F/P) 

" ~ 
-~~ 

ii " ~ 
~ ti; ti; 0 

0 

2 2 t "" ~ 
" .E -" -" \j .!!_) 
>- N <( <( .E 
z ~ 0 0 ~ ro 
0 ~ u u 

" ~ " 2 ~ ~ > 0 
~ "' u u -" " (J 

-" ~ 2 
w w 

E:: 5 6 

" c c • M 0 
0 i u 

~ ~ " .2 0 

"' • u "" '" 
u ~ 

~ 0 0 ·o 
u 2 2 " ~ ~ " .• " E 
w !'-

~ 
~ " <( 

, 
0 , 

>- ,:. ,:. 6 w I" >- ~ ~ !'- m z 

' 

J 
x 3 

x 3 I? '~~'! I :: I I I I I I I I I I I : I I : I~'.~ 26-May-lS 

I 
")' :I' 

26~May-15 iZ: O~ 
I 

I -

I.·: 

1~~~~
1

~~1 1 I ·· I I 111111111 ! 1-111 

Released by: /7 '"' . ~w 
James Boldt l'-./....-13 ·~ 

Special Instructions I Regulations I Hazardous Details 

Toxcitit 30-Day= Rainbow trout embyro-alevin 

Failure to complete all portions of this form may delay 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 M report copy. 

Date & Time: Received by: O<'!tP: Time: 

251512015 t2,,: l.D Nf-/JaM, 'la~~ (lltA>/ 113 ;\J\)1 
REFr TO BACK PAGE FOR ALS LOCATIONS AND SAMPLING INFORMATION f>Q ' '()WHITE - REPORT COPY,, _PINK - FILE COPY, YELLOW· CLIENT COPY 

,~'-')~ 2 >< 3'r:: zo l~ 

.e;c 
Ob_~ 

Ives/No? 
If Yes attach SIF 

GENF 18.00 Front 

6 



Ch • Of C d R d COC m 20140902-1509 Pag" 1 of 2 
3Ill UStO Y eCO r Turnaround Time: -

PROJECT/CLIENT INFO LABORATORY ---~-OT_H_E_R_IN_F_O ______________ -i 

Facility Name Coal Mountain Operation Lab Name Nautilus Environmental ____ . _____ S_o_"d_ln_v_o_io_o_T_o+--------------------~ 

Contact Name Don Sacino Contact Name Addre_"+---·-----------------~ 
Address 2261 Corbin Rd. Address 8664 comm __ ec_c_o_c._m_o_l·-·---·-·----+---------------+---------------------j 

City Spurwood IProv. BC City !State 

Postal Code VOB 200 Country !Canada City Burnaby State BC Postal Code -Tc~umry I 
Phone Number 250 425 7377 Postal Code VSA 4N7 Country Canada Task Code 

Email EDD To Rick.Magliocco@teck.com Phone Number Shipping Company 

l-------------~D_o_n_.S_oc_in_o_@_t_o_ck_.c_o_m____ Email Address Tracklng Number 

e------ Carla.Romero@teck.com PO Number CC Hardcopy Tol---------------------·----I 
CC Hardcopy To 

... SAMPLE DETAILS ll ANAL.~!SRI<_QUESTED ADDITIONALINFORMATION 

'j, g ~ '" '" ~ ~ 1 4)«P°~ •• "5: "5:c. e . 
:;, .... ~ ~ "' ·- ;:i.., ~ - i 

y ·:{ ~ .:s "'" ~ e cr ~ ·; 
< ;,; .g ..2 ~ !: ~ ~ ~~ t 
> «<a:= ft :::1 r: ;S:: -< e~ 

• :· .• :: i:i=< ~ Q "c: i:..; '§- ~ ~ = 0 c 
Time G=Grab #Of .::-;::· .a Bl ,a U ..c:: JS -o ~ -o "i' ·;: \ "'! 

Sarnole ID Matrix Date (24hr) C=Como Cont. :·\.:: ~ &::: ~ ;: ~ 5l ~ ~ ~ ~ ..; :-......;. 

i-----------r--+---+--+----+--r{.:<i)( . II ~A ------------1 

FY;. ·~ }.l.' r: 
)i• Q ~ ("(') -- -· ---1----+--+--+--i~;'•<t·'·· 3 :.:::...e - ~"....1,..-i----r----- --· 

•• 
c~.:.Mc2_WKLY_WS_20150526_N ws 2615/2015 ~~-~ff_ G ... :-:.- ~ 4jlflf/ x x ~ 

r--------------1 
1---------+---j- !!' 

'···· )<~--+--+--+--+--+---l---+---+---+---1----------1 
Additional Comments/Special Instructions Relinquished By/Affiliation Date Time Acccp,ted Ev/Affiliation Date Time Sample Receipt Conditions 

/l/aMl.;l'LVJ,, , llV//iv?2.4-//} nq~O\. YIN YIN YIN 

O r.,_ O.::t ·\f:-C 0\ __ N 'f - /Vti-1,,\ >"a 7l1t'i rrz arv • • ____ ~ Y / N Y / N Y / N 
v~ \ · YIN YIN YIN 

(.;.)(' /{1{ YIN YIN YIN 

~) \~tL\\U:.S.~ i" -~ ti o; 
· Sampler's Name Don Sacino/Carla Romero/Kep-nedy Allen Mobile# .5 § ~ § 

/i ~ i'.l ·;:; ~ 

;:::: 111 J " f 0 "'-(-)'VIA • _/) - Sampler's Signature ( c~;.:.~~-' Dateffime 26-05-2015fi:nr ! l l ~ 
~ -1 ~ v tbL1vvY~ ~-'-~' -\ [/) v; 



COC ID: 20140902-1509 t of 2 
Chain Of c Record Turnaround Timi:: 

PROJECTJCtJENT INf'O LAUOR.\ TORY I OTHt<:R lNFO 

~~::===:.~~--- Fa~i~t~'.t_f!\.~@?~1M~1.:_1_a_~~--~~.'.:~~c!_?_ --·--- ---- Lab Name l)cnd!nvoiceTu -- --·------··- ! 

Contact Name Pon Sacino Contacl Name Jacklyn T'ool Address I 
~·----·-------A~"'i £261 Corbin Rtl -- ---· -·-------- Address #4,(il25-12thStrectS.E, -- ----·· 

--~~ ----- -· ··---- ····- -. -·····---- -r,c--]--·· ----- -------· ·-··-··------- ---- -- ....... --------+----------
! !'it~ Spa.rw~~- .. -~IO':' . BC r;:------- __ T -------------·-··--- __ ....... ------- Cit~ !'<l<>te ) 

I 
. ' ' ' ,,. 1stw~ iAB Postal Code )l:\'>\mlry 

- Phoiie N~~bcr 250 425 7377-'-- P~l~l C~tlt T2H 2KI !Countrv iCanada Task Co<lcl 

E 
-------f~nnil EDD ·T; Den.,Sachm@teck.com _ . 

1:::~:.~ A<lfl~e~ . • .oi -- . . ... s~~~i~~i~:l~:~t---.--------------~-~·- ·------·----- --··---·-- --j 

- --- ------- CarJa_R;~~ro@;;;;-kco;~--------- l'UNnmrw1 CCHardcopyTo( 
. ------- ------ ---------------· - ---- ------------ccH~-:r;-------- -

SumpleID 

, OETAIL.5 --
SAMl'LE ·-···--1 

Matrix Date 
Time 

(24hr) 
G=Grab 
C-=Comp 

1-----------·-·-·---- ________ ,, .. ) ---·-----~-------~-----!----.... 

f- ·-·· ····----------+··· ...... . l ··············--!----'----

I 

#Of 
Cont, 

C!\-C~JCZ_ WKL Y ... WS_211150526 N i , , ·---· 
J_{j:.C:!fB s p~---~~ -=--=='=~-=t==~~''"'-'j 1'1. iio r--;;-=] ;_z;· 

--·--·---<------

Additional Comments/Special lnstruction.<i Relinquished By/Afiiliation 

-~: 

Date 

~ 
] 
·i := 
0: • 

~i 
"'"" 

:a 
~ 
o'.: 
• 'E 

"' ~ 
<'l . 
"' 'I' 

• :;; 
.g 
u 
"' " 

_· ·_·-_--~---~_,:.~+-f --~~_-'_'~T~~ITO 

.t 
1l a 
'" "' 
~ 

• 
·I 
"' ·-.s ~ 
.Z!~ 
"' ~ 
~e:-. 

~ 
= "' r; 

b 
~ 

~ 
.~: 
~~ s &! 
0 • 
'9't 
:ii .. 

ADDJTIONAL INFORMA"fJO~ 

1--------.. 1---------1----1----)-----~ 

-·-•·----~----!- -·-- ·-.. --..\---·-----· ___ ___J________,________ -----1 

-1--~----.. l-------·----1----------· --~------------!-- .. -~--~l-----1----_____i____.-

---t----1-----~---
x 

·------L--

!Time AcC(>pttd ByJAffiliation 

·············----- e----···-···· ····--f 

Date 

-- -~-----f-----·---····· ..... .. .. . .. --1 

Timl" 

I··· .. ·····-· . ·----------1 

Sample Receipt Conditions 

__ ,YINI Yl_'r'!._l_Y~~-; 
YINIY/N-IY!N 

(rr\-" "''-'uJ vi_.> 
!----·--- -------+~----~- ___ , ___ ---I--- Y I_:""!_ y f ~ :!._.!_~ 

~-~ _Y__!_~ -~ .. 
u- 1 -~ t ;;,.; 
• c .5 c 

·~ ~ ·Z ~ 
'ii..· I = °' °' ~ Datrll'ime 126-05·2015.2:~ r \)fl'\ ~ § § ~ 

VJ //; 

Sampl<-r's Name Oon Si1t'i11o/Carla Romero/Kennedy Allen Mobil~# 

) Sllmplcr'.s Signature 

:::i..015 /os-/;;1.1 O~D~C\ ~L IN\t1..,rfcu/ 1' .-., ;Jc:/?tt 



~ . PR_?..JECT/CLIENT INFO 

Facility Name lune Cn:ek Operations 

Contact Name !Jay Jones 

'i"'ni$Ctn.ri'\t K.e<c(l>f<CI 
coc 1n, 

Turnaround Time: 

LABORATORY 

Lab NamelNautilus Environmental 

Contact Name I Krysta 

1 of 2 Page: _ 

OTHERTNFO 

Send Invoice To 

Address 

f._._. Address Box 2003 Address 8664 commerce Court ! 

I City Sparwood I Prov. IBC City ___ J_State I I 
I Postal Code VOB 2GO !country !Canada City Burnaby IState IBC Postal Code -------ic~u~;zy--1-- -· 

Phone Number 250 425-6l l l Postal Code VSA 4N7 I Country !Canada - Task Code 

Email EDD To jay.jones@teck.,om_ -- Phone Number Shipping C<;:mpany~ 

Email Address '"'"~"·~-~· Tracking Number! 

PONumberl CC HardcppyTo 

CC Hardcopy To 

SAMPLE DETAILS ANALYSIS REQUESTED -"-lf ADDITIONAL INFORMATION 

Samole ID Matrix 

LC_LCDSSLCC_WS_2015-05-26_N ws 

Additional Comments/Special Instl'uctions 

=~r~fk~ 

i 

Time 
Date I (24hr) 

M•r:U.., IJ'3~13 

G=Grab 
C=Comn 

r .. 
#Of 

Cont. 

~ 
r 

7.DL5 ·r---t--+-_____j 

Relinquished By/Affiliation 

T. Phillips/Nupqu 

Date 

~ 
] 
~-_:a 
-~~ 
'O • 
.~ .. 

~ 
J: 

l 
" .a 
~ 
~ 

:E 
.;:: 
u 
"' ~ 

i 
~ 
.; 

"' ~ 

.1 
~ 
;; 

"' "' ;;; 

• 
! 
"' "' ~ 

~ 
'+:: 
L~ 

IE 
~ 
'tl 
~ 
II(' 

J 
8/-{ 

f--~+-~-+-~-+~--+~~t-~+-~-+--t--~t-~· I 

-..J 
' A 

rY)' 
TJJ 

~-+-~-+~~t-~-1-~-t~--~-t-~--1~~+-~-+~~~~~~~---1 
• .,.!_ \ 

Time Acc~pted By/Affiliation 

• r 

. .:s 

Date Time I Sample Receipt Conditions 

5/26/2015 16:30 Aln. .• ~1 1111_/\ a«;~ YIN YIN YIN 
YIN YIN YIN --- ---
YIN YIN YIN 

>------------J-------+-,l,llL¥'.- Al:.-.. , 'ID.--
T' 

I t111y 1. ~Ii « 
I 

·3x'2.ol YIN YIN YIN . .. 
" 

.• 
.~ 

•· 
" " " .s 0 

iii 0. 2 • !i 0. 'E. 0. 
s E ·c ,.. • • ,.. 

00 ~ 

Sampler's Name Tyler Phillips 

~ Sampler's Signature 

Mobile# 250-919-0965 

Date/Time 



___ - ~"'--:----·:. ---- -------··1 

CO\:<D: 
----·---------~--j 

'- .... - ~li'URNAROUND TIME: • 20150602-1208~ . .,;,.RUSH:' 

'jW'~~~~·· 

~ CitvlElkford - Jst;;-TBC -- __ -;;! r;,., 
i 

T 

_____ PostalCodejVOB IHO ____ jCountry jCanada -Pos~lCode _ !Co j ----------.-
1--. _R~one Number! 1-250-865-5289 Phone_~;·µ·.: mber 403-253-712 l Cooler Descr.iption! c===_ ... Project M.anager\ Quote N'.~m~er Sampler 2\ _________..\ 

Email Address! PO :Number! Sampler 3 

T I r 
I 

. I 

f>f.<:i</8(, I Start End I Depth Field Time G--Grab 
Samnle JD Depth Depth Unit Matrix Date f24hr1 C:Comn 

FR_F'RCP1_Q_010620JS_N I \VS 2015/06/02 t.1:30 G --:_.:; 
-- L....._ _____ ··· 

I 

W Of 
.¢ont 

FR_UFR1_~01062015_N ' __ I ' ws 2015/06/02 09:11 G u 
rbi-07'8 7 . - ,--·- I •.~ 

---- IM I I • 

~Ii -··· -l--

f--------- I 1 

I 

~ 
·= 

!1 ' I t·i I I ! ' I ' 

~ I ! ··--·I. ~-+-1------r--1----1---T------· : i 

-~_I, j i I ±= 

l 

----+ --!-----' ---
' 

' r-
I r-·-- ' -+--+---
I 1 i 

lee/? Hl.C! fb' <w\iz>:,Cf --

------4----·· ~ 

"ii~ 
I • ,{. ji 

Sampler's Nan1e 
I 0 I 

1 
N--z 1:).c '.?-7 ,:;' I, Mobile • 

Sampler'sSignature ,;::~.-~.·-/ • Oateffimc -·y 0 2_ /~;?, I 
/' ~~ l ./,)(.. . ...._,__ _,. ,,., ' ___) 

7. 

-1A 

;Jo(?/0(,,(03 OC(/O Afl. 8 K~l.. N<::i"S{t. M t.lh .1,.,,,. I .1\-



16-0lf~L\ 

Chain Of Custody Record j'r11rnaround Thne: 

COCJD: Bt-Amm:il, Refn•.sl1 4 -1''inal 

PROJI<;CTfCLIENT JNPO I LABORATORY 

Facility Name Greenhills Operation La~~!'~ HydroQual Laboratories Ltd. 

Project Number Contact Name Jacklyn Pool 

Rush: 

Send Invoice To 
Addressi 

OTJIF,Rl/'if'O 

Page: of l 

Contact Name,zahir Jina Addrcssl#4. 6125 ~ 12th Street S.E I _ I 
AddressJ'.0. BOX 5000 City! I State 

I CitylCalgary !&'tute IAB ! Postal Code\ ICoumry 

LI • o i a e oSfiilLOOe T:ZH2Kl CQliiiti)iCUi:li\iJil Task Code 

Postal Co<letVOBlHO Count~Cttnnda Phone Number 403.253,7121 Shipping Company! 
Phone Number!250-865 .. 330I Email Address, Tracking NLJmberi 

Email EDD To!Zahir.Jina@teck.com / Quote Numberl j CC Har<lcopy To 
Email Report TojZahir.Jina@teck.com I l ! CC Hardcopy To 

SAMPLE DETAILS ANALYSlS REQUE..'ITEU ADDITIONAL INFOR!\-IA'J'JON 

Sample ID 

r· .'.".·· I [ PASS/l'AIL i;i::'· ~ : 

-;-~-·: ! l '1 
~~ I 
.-1i.3; 

Jvlatdx Date 
Time I G=Grab I # Of 

(24hr) C:::Comp Cont. 

ii 
" " ~~ e . 
e~ 

:~ 
'9 ~ 
e o. 
"'~ 

~ • 
iii 
~ 

~ 

E 
·~ 

~ 
.: 
"' [:' 

j 
u 
~ 
~ 

! 
j 
~~ .a \I'! 
"' ~ 
"' 0. 

t c:c := " . .il E;; 
~[ 

'·.:<I x ! I I I I I I I I I 

I I t----1 +---+-I I -+---II 1; : I I I I I :m~m·---: 
GH_FRl_WS_2015_06_01:...N WS 6/0212015 G I 2 

f--- --
I 

I 

I 
I I I If,-_, I ~ =t ! i . : -··- -t--L·,. 

I 
Additional Comments/Special lnstruction~ReJinquished By/Affiliation )Date !Time !Accepted Uy/Affiliation 

I o v,10911 li''zq I ji:Vt\-v'"ll.l1 fy,n\ 'lC)\;; I I I" "I · 
-·----------l----l---1------------+----+--+--+--+--

Sampler's Name Zahir Jina f\.1obile # 

Sampler's Signature Datcffimc 

?.i::>15/t6(ro OC1)D ~ R :J..o..lni. >J 0 5 1-.:t INla .. ,'-\,,,,..,/ • h 



Custody Record 
of 2 

Turnaround Time: 

COC ID: 20140902·1.509 

l'RO.IF.CTfCUF.NT INFO IAUORATORV 

----·~~=~~---·- .... t:i~~~·ry-N;~;~r~_i_.~~-~-~-~~~i-~ .. ?P.::~-~~'.1-~=~:=~~=-~~- ..... .... Lab Name 1 -''--'-- ~enu .,, 
----·----~------ Co~!f:~~~!!IE~ !:'.~.1:. Sadno ____ __ ··---~~U.-'.?=~-~rne~~~~-l)_'•_P_o_o.!_ ________________________ -1--------------"""'""::"'~'"'I 

M<lreBs 2261 Corbin Rd. Address #4, 6125-!2th Sirccl S.E. 

l:====--:-=-p~;;;~~~~ ~f,¥,~;,,=-~~~~~SJ"~~=-=- _:~=-=--=;-;.~c'.;~~1¥i~~~,---~~~ITT~?~-i;:=-= =~:::: :-:-::~:~~~~ ICrnrn•N !""'"' I 

_?.:.:'.ail EDD ~l _ Phone ~~-~1~~-:~~-~?.:~~~-:~_:.1 ___________ ·-·--- .. ·----·---·--· ~------~-- Shipping Company __ 

I----·--·- .. ··- ·-· ··--·--·-----· Don.Sacino~_t;:::~-E~~--- ------·---···- Email Addres~' -··-··-l--------~T0ra0e0k0io"g'-'-N0ec•c'bcec't------------------------I 
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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 chronic toxicity testing program 
required under BC Ministry of Environment permit number 107517.  Test species included a 
cladoceran (Ceriodaphnia dubia), a unicellular green alga (Pseudokirchneriella subcapitata), an 
amphipod (Hyalella azteca) and the fathead minnow (Pimephales promelas). 
 
Samples were transported in 20-L plastic containers in coolers containing ice packs.  Samples 
were received at temperatures ranging from 10.0 to 18.9°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.  The C. dubia, P. subcapitata, H. azteca and P. promelas tests were 
initiated on July 23 and 24, 2015 using samples collected July 21 and 22, 2015. Due to high 
mortality in one of the H. azteca control replicates, the acceptability criteria for control survival 
was not achieved. The H. azteca test was initiated again on August 6, 2015 using sample 
collected August 5, 2015. Refresh 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 (HydroQual); the other toxicity tests were 
conducted at the Burnaby, BC location. 
 
This report describes the results of the toxicity tests. Copies of laboratory data sheets and 
printouts of statistical analyses are provided in Appendices A to 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 

July 22, July 29, August 5, August 12, 
August 19 and August 26, 2015  

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

July 22, July 29, August 5, August 12, 
August 19 and August 26, 2015 

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

July 21, July 28, August 5, August 12, 
August 19 and August 26, 2015 

GH_ERC E300090 C. dubia and P. subcapitata  July 21, 2015 

EV_MC2 E300091 C. dubia and P. subcapitata  July 22, 2015 

EV_HC1 E102682 C. dubia and P. subcapitata  July 22, 2015 

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

July 21, July 29, August 5, August 12, 
August 19 and August 26, 2015 

LC_LCDSSLCC E297110 C. dubia and P. subcapitata  July 21, 2015 

* Site water control  
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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. 
 
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 test tube 

Test volume 15 mL 

Test replicates 10 test replicates per treatment 

Number of organisms 1 per replicate 

Control water 20% Perrier water 

Test solution renewal Daily 

Test temperature 25 ± 1°C 

Feeding Pseudokirchneriella subcapitata and YCT 

Light intensity 100 to 600 lux at water surface 

Photoperiod 16 hours light/8 hours dark 

Aeration None 

Test protocol Environment Canada (2007a) 

Statistical software CETIS  

Test endpoint Survival and reproduction 

Test acceptability criteria for controls 
≥80% survival; ≥15 young per surviving control producing 
three broods; ≥60% of controls producing three or more 
broods 

Reference toxicant Sodium chloride 
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Table 3. Summary of test conditions: 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 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 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 

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 

Aeration 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 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 

Test temperature 25 ± 1°C 

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

Light intensity 100 – 500 lux 

Photoperiod 16 hours light / 8 hours dark 

Aeration Provided post hatch (<100 bubbles/min) 

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 or 
stimulatory effect associated with the upstream Fording River station.  No adverse effects on 
survival or reproduction of C. dubia were observed in the samples compared to the site water 
and laboratory water controls. 
 
Results of the toxicity tests using P. subcapitata are provided in Table 7.  In these tests, the site 
water control produced 3.0-fold greater growth than the laboratory water control.  This finding 
is not unusual, since the higher ionic strength associated with the site water control would be 
expected to stimulate cell growth of this species relative to the very low ionic strength 
associated with the laboratory control water.  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.  Compared to the 
site water control, a statistically significant reduction in cell yield was observed for four samples 
(GH_FR1, EV_MC2, CM_MC2 and LC_LCDSSLCC); percent reduction compared to the site 
control ranged from 12 to 20% in the four samples. 
 
Results of the toxicity tests using H. azteca are provided in Table 8. Percent survival in the site 
water and laboratory water controls were similar for this species; however, dry weight was 
statistically significantly reduced (by approximately 30%) in the site water control relative to the 
laboratory water control.  Survival was reduced in all samples compared to the laboratory 
water and site water controls; however, only the reduced survival in CM_MC2 (~30% reduction 
compared to both controls) was statistically significant. Dry weight was statistically 
significantly reduced in all samples compared to the laboratory water control; percent reduction 
was 40, 65 and 23% in GH_FR1, CM_MC2 and FR_FRCP1, respectively. Relative to the site 
water control, dry weight was statistically significantly reduced in sample CM_MC2 (50% 
reduction).  
 
Results of the toxicity tests using P. promelas are provided in Table 9.  Hatch, length and normal 
development were similar in the site water and laboratory water control for P. promelas; 
however, survival and biomass were reduced in the site water control. Survival in the site water 
control was reduced by 74% but was not statistically significant as a result of high between 
replicate variability; biomass was statistically significantly reduced by 75% in the site water 
control. Survival of P. promelas was statistically significantly reduced in all samples compared to 
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the laboratory control; percent reduction in survival was 86, 44 and 75% for FR_FRCP1, 
GH_FR1 and CM_MC2, respectively. Biomass was statistically significantly reduced by 78% in 
one sample (FR_FRCP1) compared to the laboratory control. There were no adverse effects on 
hatch, length or normal development (i.e., incidence of deformities) in the samples compared to 
the laboratory water controls.  There were no adverse effects on any of the test endpoints when 
compared to the 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 (note that the effects that were observed on 
biomass occurred as a result of mortality, and were not associated with reduced growth.  
Fathead minnows are known to be susceptible to adverse effects caused by fungi and microbes 
in laboratory toxicity testing (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 laboratory testing of the samples from the Elk Valley is consistent with effects caused by 
sporadic mortality phenomenon.  
 
 



Nautilus Environmental 11 
WO# 15552, 15553, 15554, 15555, 15557, 15558, 15559, 15561, 15564, 15565, 15566, 15567, 15568, 15569 

Table 6. Results: Ceriodaphnia dubia survival and reproduction test. 

Sample ID Survival (%) 
Reproduction 

(Mean ± SD) 

Laboratory Control 90 18.9 ± 5.3 

FR_UFR1 (Site Control) 100 20.1 ± 4.8 

FR_FRCP1 100 22.5 ± 7.3 

GH_FR1 100 21.5 ± 5.1 

GH_ERC 100 18.9 ± 3.9 

EV_MC2 100 21.5 ± 3.8 

EV_HC1 100 23.3 ± 1.8 

CM_MC2 100 19.6 ± 3.1 

LC_LCDSSLCC 100 20.2 ± 3.8 
SD = Standard Deviation 
 
 
 

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 42.5 ± 3.6 - 

FR_UFR1 (Site Control) 125.9 ± 9.4 196.2 

FR_FRCP1 126.8 ± 7.0 198.2 

GH_FR1 107.0 ± 5.8 α 151.8 

GH_ERC 129.3 ± 7.2 204.1 

EV_MC2 110.3 ± 5.2 α 159.4 

EV_HC1 133.8 ± 5.5 214.7 

CM_MC2 109.3 ± 4.8 α 157.1 

LC_LCDSSLCC 101.3 ± 4.3 α 138.2 
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 
Survival (%) 

(Mean ± SD) 

Dry Weight (mg) 

(Mean ± SD) 

Laboratory Control 98.0 ± 4.5 0.84 ± 0.10 

Site Control (FR_UFR1) 94.0 ± 8.9 0.59 ± 0.15 * 

FR_FRCP1 86.0 ± 20.7 0.65 ± 0.08 * 

GH_FR1 68.0 ± 43.2 0.51 ± 0.22 * 

CM_MC2 66.0 ± 21.9 * α 0.29 ± 0.21 * α 
SD = Standard Deviation 
* Result was significantly lower than the laboratory control 
α Result was significantly lower than the site control FR_UFR1 
 
 

Table 9. Results: Pimephales promelas survival and growth test. 

Sample ID 

Hatch 

 (%) 

(Mean ± SD) 

Survival 

(%) 

(Mean ± SD) 

Biomass 

(mg) 

(Mean ± SD) 

Length 

 (mm)  

(Mean ± SD) 

Normal 

development 

(%) 

(Mean ± SD) 

Laboratory Control 96.7 ± 3.8  95.0 ± 3.3 3.0 ± 0.1 11.4 ± 0.4  100.0 ± 0.0  

Site Control (FR_UFR1) 85.0 ± 22.0 25.0 ± 50.0 0.8 ± 1.5 * 10.9 ± 0.0  100.0 ± 0.0 

FR_FRCP1 96.7 ± 3.8 13.3 ± 26.7 * 0.6 ± 1.3 * 12.6 ± 0.0  100.0 ± 0.0 

GH_FR1 98.3 ± 3.3 53.3 ± 14.4 * 3.0 ± 0.1 12.7 ± 0.6  100.0 ± 0.0 

CM_MC2 95.0 ± 3.3 23.3 ± 20.7 * 2.3 ± 1.5 15.1 ± 2.2  100.0 ± 0.0 
SD = Standard Deviation 
* Result was significantly lower than the laboratory control 
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4.0 QA/QC 
 
The health histories of the test organisms used in the exposures were acceptable and met the 
requirements of the protocols. Tests using H. azteca that were initiated with the samples 
collected on July 21 and 22, 2015, were terminated prior to completion because the control 
exposures associated with these tests failed to meet performance criteria.  Consequently, these 
tests were re-started using the samples collected on August 5, 2015, and the results from this 
second test are reported here.  All of the tests reported here met the control acceptability criteria 
associated with the tests 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 deviations around the 
means.   
 
Results of the reference toxicant tests conducted during the testing program are summarized in 
Table 10.  Results for these tests fell within the acceptable range for organism performance of 
mean and two standard deviations, based on historical results obtained by the laboratory with 
these tests. Thus, the sensitivity of the organisms used in these tests was appropriate. 
 

Table 10. Reference toxicant test results. 

Test Species Endpoint 
Historical Mean 

(2 SD Range) 

CV 

 (%) 
Test Date 

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

July 21, 2015 
Reproduction (IC50): 1.2 g/L NaCl 1.5 (1.2–1.9) 12 

P. subcapitata Growth (IC50): 36.0 µg/L Zn 27.3 (14.5–51.7) 38 July 21, 2015 

H. azteca Survival (LC50): 5.7 g/L NaCl 5.1 (4.2–6.2) 11 August 6, 2015 

P. promelas Survival (LC50): 0.7 g/L NaCl 0.9 (0.5–1.7) 20 July 28, 2015 
SD = Standard Deviation, CV = Coefficient of Variation, LC = Lethal Concentration, IC = Inhibition Concentration 
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APPENDIX A – Ceriodaphnia dubia Toxicity Test Data 



Ceriodaphnia dubia Summary Sheet 

Sample Information: 

Sample ID: 

Sample Date: 

Date Received: 

Sample Volume: 

see rtl.<t lh 
"lt\.riol4$- tubiL ~ \Ds 

J_l<I~ 21-"2-:l./P) 

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): 

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

2) At least 60% of controls have produced three broods within 8 days 

3) An average of2':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 

0} l '515"1':'.\ 
<24-h (within 12-h) 

20 

, ; I 

g/L NaCL 

g/L NaCL 

7-d LC50 Reference Toxicant Mean and Historical Range: ).o (I.% -2 ,'.I-) glL NaCL 

7-d IC50 Reference Toxicant Mean and Historical Range: \,511,1 - i/l) g/L NaCL 

CV(%): 

CV(%): n-
Test Results: 

( Survival (%) 
M>1'(1 ±>;;1>) 

Reproduction (Mean ±SD) 

~ Negative Control Clo nv . .:l ., 
± 1)..2, 31 ·lo 12,(\ ± 's.'2, 

f"R _!<\FP.U:il _v ioD'J-1o\5_f'.I IOD t b.D "JQ,I ± 4.9., 
t;Q._FRCPLGl-Dbut20\S_N 100 ± o.o 2::i.. '5 ± 1-. '), 
~\l-fR L \rl S_ 1.ol':>_o't _),v __ iJ iOb ± (') D ).I. s ± 5.1 
t.1-Li;RL 1N'.>-)•1Lo')_21_rJ iOO ±- O.D 1%.C\ ± :;i_q 
!;;\f _ iv\l 'LW S.-:>.01• -ti+-21_ 1'1 10<> ±.. o.o 21.t; ± '2;,i) 
f.; V_ \\l\ -W) _1.0·1~ • c·t-1'-I\ I Cb ~ (). D J'.?..'l, ± 1.i 
tL \..tP$SLC i_\f'i)_).o \\-ct-lL rJ \Ou ~ D.D t.0.2. ± """ -1:> 

ttA .. MC:L \N\;:bL\/'i'>-1 D\t°~t11 N I CD ± o.o 1<1.l.:i ± ~.I 
' 

Reviewed by: Date reviewed: ---~-~Q-_i~l [_·~_'I __ _ 

Jan 26, 2011; Ver. 2.0 Nautilus Environmental 



ic+3. 

Chronic Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

Client: 
Sample ID: 
Work Order#: 

:JOl P<'rr-<>,( Davs 

Concentration 0 1 2 3 4 

labrcntn:;./ ,init· · old new old new old new old new 

Temoerature 1°C\ )\4, 0 It;; ) IJ{.0 r15\p ·VIP ,~O ,1./-fp 213· 0 2q.s 
DO lma/L\ If. l J. ISAJ ';/-:':$ ,f. I ·:h4 i') ~-0 i·o 

oH --i: '1 l 'f_i) :::J.:":o fl '.}/!' 0"' "'' 't· 0 'i·9 
Cond. l11S/cm\ I J-.-

, 
I''.'> '),_ '!-/ )/).,J 2:i.:i. 

Initials fYiVVI ' nm . !!- '.Jii\l 

\Oor·. (V\I)) Da"S 
Concentration 0 1 2 3 4 

.l'.'.'12.. 1 lfi?_\ init. old new old new old new old new 
Temperature (°C) ')i.J 0 '6.0 '1.0 ,..,,'"\;;> 'V<? '.&'P <"'~/> '.lS·O :<~.o 

DO lmq/Ll EJ.')_.,,, '.l; ''l ··v 1-<f &-.i ~,., ;.., ,_ "l:- I i-·; 
oH ~."\ R.D .o -;i:.q S-1 1-v ,;;.. ' ~. \ 'i. \ 

Cond. l11S/cm\ :Z.'t-tl '.2 L{ '1. 33'f 3'f0 '330 
Initials -nim HYIW/ (.>- ..., :J\i\l 

W-J'/. Cvlv) Davs , 
Concentration 0 1 2 3 4 
Fn \;Qrp! init. old new old new old new old new 
Temoerature 1°ci l,i D 'JC:,0 "4.D r._,,::.\.? f'LI'( /, ,.;')~ WP ::lS·O 21f. i) 

DO (mg/L) I J.- 'J.,q . . 1 1-.":> ,?].. ')., 'f j,'L Y:· \ i·4 
oH .,q ,8. \ ,q 1"} ,f.-.1 f",P J-1 "l · ;:i 't. i 

Cond. l11S/cm\ • 0·1 RN.,., 1-!'f '.1,?'"I 't"l I 
Initials fli1hll __ ,h,.._,_,.. 

fr? '.Ji!\) ' ,, "' 
100·,: Cv\v) Davs 

Ao~cen_!rati9n 0 1 2 3 4 

·1H-H2J init. old new old new old new old new 
Temperature 1°C\ 7LI .0 1fi.0 ~4.0 ,-g:;, "!)ID 'lh~ .- <1..,J(:;:. :IS·O .::!'\-. 0 

DO lma/L\ H.2 1'.'l i -,, :/-':/ J-).., +.-I ;-. , ¥-1 '6·1+ 
DH t. '1 §1 ..f.Cl flD ;-,1 R,o .f) 'ii· I i-o 

Cond. '"Siem\ 1.~ I I-C-,-::::,1... Lk~ \,,.(;(, tli-i 
Initials mn1 trnl11 "' ,/jo, Ov\l 

Hardness* 
Alkalini * 210 

• mg/L as CaC03 
WQ Ranges: T (°C) = 25 ± 1; DO (mg/L) = 3.3 to 8.4 (mg/L) ; pH = 6 to 8.5 
Sample Description: (\\\ S::ltn(:ll?'C.. oppaor C\er'>.y' 

n.,,\ s / 

5 7/ 
old. new ·old new .trna1 

:;i'f o 'JU_() 11.60 Jl(Q' 

'1?t- R.ri 1.io '(;() 
=r.i ~() BD /f q 

IT 
111:., 'J"n ' ,,. ') 

:i:M\'}"i +lVlV'() 

5 .H~tll s .7 

old new old new /final 
J'f:O 74.0 ,-,co ". 1L( c.J 
::t ,;- l'i' 3 ·:t.""' RF-
~-i 6. \ @I ~I 
~u· - :'.',( f"') 
-TKYllf)I) " ' 

F\'Y11r() 

' . 
/ 

5 C;wJ s /i 
old new old new /final 

JI.I; J ", 0 "!C: () ( 'L JLt£J 
-=i· b ;- .3 'J...t:; ('¥! 
'l5 .:i. l:J .0 t:f.' j-<" ¢..0 
~q<e, -=1-1'3 
rmm 7 -YYJ//'IJ . 

/ 

5 .Ht~ll'' 6 7/ 

old new old new /iinal 
:i<t D '7.ll f; v::;,o '7lf.0 
';J_ ::i- ,,S ';f:(c, RI\ 
9i .?' 0 B.1 't.O 
hf>~ (' t q 
+-\Yll'n '- ' l'--li'\!1\ll1 I 

Analysts: 

Reviewed by:-~~-· -~~.,.;-~
Date reviewed: __ ifL'L.L:.*-l'l-=-t,_.llc.cl.f:__ 

Comments: Broodboard Used: 6==JIS]Sfi-. tf,.i 11fiS: 6 1 ~:q;10) 
Version 1.2 Issued Jan 26, 2011 Nautilus Environmental 



Client: 
Sample ID: 
Work Order #: 

Chronic Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

fey (.!X:;Jj StartDate&Time: ;fulJr:;;23/6·a.;,111X)'"J, 
tl\l(\6'AS _ . StopDate&Time: Ju y 29fi'?!'.!)l\0CJ&~ 

ls P-, ISS'~'f 1 \fJXB; !St"h'+', 15\b& Test Species: Ceriodaphnia dubia 

!b:'.J((Vli/) Days ·1)"' J 

Concentration 0 1 2 3 4 
6H FOfl init. old new old new old new old new' 
TemDerature l°Cl l:JL/ D S.b 14.0 15'"' 'Vf."" ··L&',:;:> r'L);j .. e., 2'7 ·O :!4-.ti 

DO lma/Ll 8fa.. .Li (3.1 -;}:\ .S:.1 1<-r ,f-.2 .. 't· l 'l · \ 
DH f'r'i .. ,:..., ":l .!.) ,J-,0 .f) f'-.0 J-.1 'l;·O 1.q 

Cond. iuS/cml '{>(:!-, 1C\0 
. 

?o 2- ?ai ~;~ 

Initials 1!~il"/ll WM!\ h h :JW 

( O::J't. Cv\ v) Davs 
Concentration 0 1 2 3 4 

F\I_,. ('(\ (' 0 init. old new old new old new old new 
Temperature ("Cl 'Jl/ D ?E;,0 4.0 "-'>!~ -v-t/~ >~·.-=- ·V<P ::ir:;· 0 ::ll\-.0 

DO (ma/LI IQ)/ l::t.CJ . \ T~ i'- I '.}4- ;.., " 't. I t·4 
DH ~() P,.1 . ~~ L-'r! S-· I f;.. I J:--0 f ·I 'il.' '(;. 0 

Cond. luS/cml ~,(){o (:,<,.i ' 63.S (.4f f,;)3 

Initials f-11 \rf I trrrn tn .., \JliJ 
I 

... 
!OD/'. (V\i! J Davs 

Conce-ntrat!J" 0 1 2 3 4 

FY-He init. · old ·new Old new old new old new 
Temperature (°Cl l)j) ?t::..O l'ND ~· ''-"',,.,. ,.."-".)-:.- "1><,S ~S·O ;;!4,.D 

DO lma/Ll ··-57~ ~o "i.-;..- 1--'t f-. 1., -::-,.H ;..,t 'l:·O ~·i.+ 
pH . \ g..., 

•,Y gj f.?.... ;-1 J.-,1 f ~J 'i;·) 'i! . l 
Cond. r11S/cml'' .. 9){~~fl rf-4:, "J _, (...,')..>' 1.,3 i b\i 

Initials •nm -PmtVl ·"' p.. :J~J 

wo·;: Lt!\ v) Davs 
'1 Concentration 0 1 2 3 4 

f, 'J..d>:1 il' ,I (03<'/ init. old new old new old new old new 
Temperature c0 cr 77(..1,{ ·'K. (.-' 14.0 ~.o •J,.-'(.O ·~.:> ....... ,;;' ".:1$·() ;~'-i-.0 

DO lma/Ll ;,..-' .-1 K.0 e-. ;..- )-. :; f!-.1 :+ if i-C ~·) i·'+ 
DH : ci IQ. t R.'1 .;..P AD S-.D ;.,o i- \ i·i 

Cond. luS/cm) '.;~'-\- c+._, "'> &'-i'i /;;'-! < 6{,Q 

Initials . (l\'Yi fTf//11 '1-. ,4- JIN 

Control 

*mg/Las CaC03 \·\-D-c n<'St '. \ \?)) ~2.-
WQ Ranges: T (°C) = 25 ± 1; DO (mg/L) = 3.3 to 8.4 (mg/L) ; pH = 6 to 8.5 
Sample Description: O...U ,c:.n \'I\ O\ ;-, .C\,.:rv~ <:\et'.Lt" 

'.\ I 

5 1it~o:-l s i 
old new old new final 

)if;"O '1 u 'L£".O )l/O 
't·t" ."// -'.(a f(,,J']/ ' 

1§.0 ~ . '4 '!' J) ::;/'. q 
"'.l_q ' I Ljlj 

'ffYl\?'l r:vnW\ 

I 

5 l.o;MtJ 6 7/ 
old 1--new old new .final 

'.l-'tv i.4.0 1.6JJ 2"1(/ 
+.::r "' '2, '.). -:J,. 0 ~,//,/ U· 

't,.i .-1--:-·1 (). i ;+-.LI 
[....90 0Lf....,v 
+xnm f1(Y'11'Y1 

5 'k-w11.! s 7/ 
old -- new old new .flnal 

l tf-: iJ 'JJ.i.O 1'15.0 l?l-fJj 
-=i .+ a-7 . .,, ::J.. (.,,., rt.22...-
\!) • :v 8. \ !:) 1-- @i 

l--?O (:?,() 
- ··~ +VY\V'fl ' ' 

5 f1i!:OI s 7/ 
old new old new nhal 

'.l<f-. i) 4.0 1f.D 2.4. ['. 
-j-. ~' 11. '2- -:'}c:; {:- ?'.--, 
l) ;).. ,., . \ B. \ 19. I 

(,l J ) "oY . b '-1 
F01Wi f\!Y1rll 

Analysts: 

Reviewed by: __ 01,..~_'ib_?""_~~ 
Date reviewed:-~&~++, _!/.,.,( 1-\'-',..._ 

D=t ''5 IS-A- (# I , :2- • If. r , h . \\' . '1 . 1., ) Comments: Broodboard Used: 
¥ ' / l ' I ' 

Version 1.2 Issued Jan 26, 2011 Nautilus Environmental 
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Client: 
Sample ID: 
Work Order#: 

IOC I Lvlv) 
Concentration 

r \'Yi ..-'rnr.r 
Temperature (°C) 

DO Cma/L) 

oH 

Cond. luS/cml 

Chronic Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

1€.c.,\<= CQcJ) Start Date & Time: ;)qllf.J·3/r5 a> iwc:Ari 
\IC\ V\ 'iMJ Stop Date & Time: 1\J\U '.Zli/ISa·, ii rt:\t) 

I s-tr:i..., Is· rtf I l rm I l C\],'f' I) ri, ~ Test Species: Ceriodaphnia dubia-

Davs 

0 1 2 3 4 5 t/14£1\ 6 
I 

Jf 

- init. •Pld new old new old new old new old n·ew old -new IAinal 

~I (7 150 ..\. () "Y.} --.":/ V1f7' "loP >'f P ::is·o ;:li_\..O :.i.lf':o !{.U r)t)' () 71.1 )' 
'I.~/' ~o '· I 'Alf LI 1-" !=- 4 1-·9 'ii. I ::i :;i 9:,1,; ::J::lo v ,/v 

) .. ~:'7 .... ~. i J:: I £"'· ( .f'. l J-P 'if. i '6· \ )j ,\ <A. l i) .\ /fl 
"f..j -· 9:'( :::r::r '} -:/-,f-Z., 'iqS :., IS'";) 'IXlJ 

Initials ··mr/J ~l'IA~rl .>ii> ,... :TuJ J~mn ... .'i:.1'11\IY1 
' ' 

Cone~ 0 1 2 3 

init. old new old new old 

Temoerature l°C\ ~ 

DO lmg/L) "--
pH "" Cond. luS/cm) "" Initials '-

"" "" Concentration 0 1 2 "" 3 
iri'it. - Old- new old new 'old 

Temperature (°C) "" DO Cma/Ll 

oH 

Cond. luS/cm) 

Initials 

Concentration 0 1 2 3 

in it. old new old new old 
Temperature (°C) 

DO (ma/L) 

DH 

Cond. luS/cm\ 

Initials 

Hardness• 
Alkalini * 

• mg/L as CaC03 

Davs 

4 
new old 

Davs 

4 
new old 

'-. 

""'· 
"" "' 

Davs 

4 

new old 

-

5 6 7 

new old new old rieW - final 

5 6 7 

new old new old new ·final 

'-.. 
'-. 

new ""' 
5 6 7 

old' new old new final ,, 
' 

'"·· ,, 
•.,, 

" ~ ,;[ l 

Analysts: '12IYIM/4-J.Nl? !At!\ i:Jt..J 
Reviewed by: __ -m--_,,_· _·.,.,-~~ 

Date reviewed: -~&-'-".A-~il'"i{,..· 1-r~-
WQ Ranges: T (°C) = 25 ± 1; DO (mg/L) = 3.3 to 8.4 (mg/L) ; pH = 6 to 8.5 

Sample Description: M CCl.N\ p \.Pd ~ cJttLr° 
Comments: Broodboard Used: D+l~LtA (#-l!i., '+, r,. b 1FJ1q1 1c:) 

Version 1.2 Issued Jan 26. 2011 Nautilus Environmental 



Chronic Freshwater Toxicity Test 
C. dubia Reproduction Data 

Client: tee~ ~~-- ____ Start Date& Time: Jljlq 2?,/!'5/lf\ I\ D'.)~ 
Sample ID: \f<H1CA{) Stop Date& Time: Jlill<L~q //SQ,_· ) (./!)('J)'.:\ 

1:SsS2-_l!li>f i)slli -lS'S-6~ 1 1>rl8\ r; I setup by: flYlh:l !Fl' 
' ' OCJYol\i u--i 

1 

2 

3 

4 

5 

6 

7 

Y-Ol '.:.tD Concentration: Concentration: f'.12..-
H I J lnit A B C D G H I J lnit A 8 C D H I J lnit 

a I I I I I I I\ 

To1aL:iJ1I iql2di;1I If 1u:rgxL1,,cri JJ i.2Dfm?i;I /l1':.1bli3 l2"11;<3[;,?/I: IJ:7 I t'.f lt9ltLJ7fmltJI11?12'11 Rla]2ol!l5'J?Zq~IBlZS1 tr Wilm• 
D IConcentrat;on: i;'1Hplf·IL-\ !Concentration: (;:iH\C-~ !c-;;ncentration: -E\LJYJt;: I /' ays I I I I I I I 11 I I I ~ 

A ! l::S l i..; I u I t:: I t- I {:i I H ! I I J I Inn I A I ts I i..; ! u I E I F I G ! H I I I J I lnit I A I B I C I D l E I F I G I H I I I J I lnit 

1 / --" ,/-, / 1/ ;/L/ 1,/ _/ f; 'f!Yli /,,/ ·/ i/ / / :./ / ,/Ii/. i'l11Yi 1/- ,,.,- 1/ t/ V / r/ 1/- ,/ 1/ f}',v>\7 
2 r /' / / _ /, / _ / / / / ,..__ / __ / , r _ r I / , r r _ r , ' , , / '. / _ ' / / / r ,.~! 

3 / r - / / I/ / / / / / r- / / I I t / r r / / /,__ / I / / f ( ( / f / /\-
~---;" 3 ? ~ :;i_ - 4 b v 3 Vi.]~\) '3 4 l\ b s ' l G 2 5' vu\l ') '-' -; 1-1- s 3 3 - ~ ,. E '3b\I 
5 !i y =I i; , '($ I 0 ,/ 'f' '-1 I.I- mo v '-I .,; v ,/ c & i/ S\ v' me ,/ ' 0 I-< q I v \,\ <-/' '-1 I 0 \5 IYIO 
6 I i_f_, I J I J I ~ { Li I '1 Ii-, /( I fl '-'/ fYf/11,• I A I /'j If'\ f.:2, i /) { -;z_ / 2 11 I;;; 11 .'lflt!/J '//J ( ~ {/ LJ ,/ I :A. I I f _l I/ '-:! t-r111, ''A 
7 

I - .._ ' , . I 

8 

Tota1l J/·Jl •291&!1.:Z:J6G' 1381 /(:-i I [$1')2J 18ff€f!il/ql 1?31 /C/I f$71 /51{61/'ll t1J'.l3llbflh'J11/SIJ:If;zotD:)J61¢(91231 d5l:C~1 
Daysj Concentration: 

Al sl C 
t \J.-.-rLt/ Concentration: Concentration: i1f1C ;~ 
0 E F G H I J lnit A 8 C I J lnit A B C D E F G H I I J I lnit 

1 lvr·-·1 ,;._,....--I··,/' vl1/l1/l ,/I /~L/l/i:JO'i)?,' iv>:l1...----l 1/l1/ l?"lv/ I/ f/ I/ l/i°ll!P-7 
2 I,.. I /I/ /I /l/_I /T /J / I/ l.t.:T'I /T/ I /I /I ;T/l /I /J-71-:;- I /I /171 /I/ I 7f /I /I /I /I")..., 
3 I /I/ /171/1 /l/T/I tl,,.__171 /1717!/I A II /I /171;;;:.I /I /17-I/ I/ I /I /I /I/I/ 
4 I '-I I i.\ I I 4 I 1+ I 3 I s I 3 I 4 I 4 I 11ull I 4 I ::i I 3 I 4 I 3 I 3 I 3 I 3 I '>' I 3 l-;J/,'\J I 4 I :? I 4- 12 I >+.I LI- I 3 I ~ I ::i I 3 I :;v' 
5 1=t--1'111 I '1 I S}. 19. IS£ I 'f1lT I s lntiPfl q I 'fT?ST / I t, I 'i6T:} I v I l, Imo I t:, I ~ I i-1 s. I ii I :i:-:r 5 I ct I "" I ~ I fl'li. 
6 lf,;2,il'.I // 
7 

113 11;;i;11i.111 l(!T~ IL2f»liifll1Tlt~l11i 17,.;sv{>lt.-Alltll 7 ll!DI ~!?~1111°116 111111'11,;zl '? 1u~12jftr711? 
1-f-/11~1/l 

8 I . I ~ • I , 

Totai83~ll/t23141)9\J,"'Jl2&J;Rj/f \j\LfijW('!IJ9k73\2,/R'.'Jj /'.:)j,J/ l2:/\2/ l/fJ /~2J\2 ( \2JIJbl (5\:IJ#0\2/J/N\;i; 
Notes: X = mortality. 

Sample Description: ~ (, 
Comments: roods. Fourth an<l subsequent broods ;;~t included in total count. 

Reviewed by: 6-'P' 
Version 2.1 Jssued July 29, 2009 

Date reviewed: ~ f({ ~.--
Nautilus Environmental' 



CETIS Summary Report 

Ceriodaphnia 7-d Survival and Reproduction Test 

Report Date: 

Test Code: 

04Aug-1515:42(p1 of 2) 

15552, 15554, 1 113-3386-1610 

Nautilus Environmental 

Batch ID: 18-5728-2977 

23 Jul-1511:00 

Test Type: Reproduction-Survival (?d) Analyst: Emma Marus 

Start Date: 

Ending Date: 29 Jul-1511:00 

Duration: 6d Oh 

Sample Code Sample ID 

Lab Control 16-967 4-5444 

FR_UFR1 (site) 07-9078-6561 

FR_FRCP1 15-9893-0345 

GH_FR1 02-6250-8370 

GH_ERC 20-1043-7997 

EV_MC2 17-4378-1447 

EV_HC1 13-3531-9832 

LC_LCDSSLCC 19-3928-1982 

CM_MC2 05-3650-8332 

Sample Code Material Type 
Lab Control Water Sample 

Q 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 
LC_LCDSSLCC Water Sample 
CM_MC2 Water Sample 

6d Survival Rate Summary 

Protocol: EC/EPS 1/RM/21 Diluent: 

Species: Ceriodaphnia dubia Brine: 

Source: In-House Culture Age: <24h 

Sample Date 
23 Jul-15 

22 Jul-15 08:46 

22 Jul-15 09:14 

21Jul-1508:20 

21Jul-1507:15 

22 Jul-1510:15 

22 Jul-15 08:40 

21 Jul-1514:22 

21 Jul-1514:00 

Sample Source 

Teck Coal 

Teck Coal 
Teck Coal 
Teck Coal 

Teck Coal 
Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Receive Date Sample Age Client Name 
23Jul-15 11 h Teck Coal 

23 Jul-15 07:00 26h (10 'C) 

23 Jul-15 07:00 26h (10 'C) 

23 Jul-15 07:00 51h (10 'C) 

23 Jul-15 07:00 52h (10 'C) 

23 Jul-15 07:00 25h (10 °C) 

23 Jul-15 07:00 26h (10 'C) 

23 Jul-15 07:00 45h (10 'C) 

23 Jul-15 07:00 45h (10 °C) 

Station Location 

Lab Control (20°/o perrier) 

(!) FR_UFR1_Q_06072015_N (site c 

FR_FRCP1_Q_06072015_N 

GH_FR1_WS_2015_07 _20_N 

GH_ERC_WS_2015_07 _21_N 

EV_MC2_WS_2015-07-22_N 

EV _HC1_WS_2015-07-22_N 

LC_LCDSSLCC _ WS_2015-07-21 

CM_MC2_WKLY _WS_20150721 

Project 

Latitude Longitude 

Sample Code Count Mean 95°/o LCL 95o/o UCL Min Max Std Err Std Dev CV0/o %Effect 
Lab Control 10 0.9 0.6738 
FR_UFR1 (site) 10 
FR_FRCP1 10 
GH_FR1 10 
GH_ERC 10 
EV_MC2 10 
EV_HC1 10 
LC_LCDSSLCC 10 
CM_MC2 10 

Gd Survival Rate Detail 

Sample Code Rep 1 Rep2 Rep3 
Lab Control 1 1 1 
FR_UFR1 (site) 1 
FR_FRCP1 

GH_FR1 

GH_ERC 

EV_MC2 

EV_HC1 

LC_LCDSSLCC 

CM_MC2 

000-469-187-1 

1 0 1 0.1 

0 
0 
0 
0 
0 

0 
0 
0 

Rep4 Reps Rep 6 Rep 7 

1 1 1 0 

1 

CETIS'M v1.8.7.16 

0.3162 35.14% 
0 0.0%1 
0 0.0% 
0 0.0% 
0 o.0°1o 
0 0.0%. 
0 0.0% 
0 0.0% 
0 0.0% 

Reps Rep 9 

Analyst:. __ _ 

0.0% 
-11.11°/o 
-11.11% 
-11.11°/o 
-11.11o/o 
-11.11% 
-11.11°/o 
-11.11°/o 
-11.11°/o 

Rep 10 
1 

1 

e-
AL'ij' 11/~( 

QA: __ _ 



CETIS Summary Report 

Ceriodaphnia 7-d Survival and Reproduction Test 

Sd Survival Rcite Binomials 

Sample Code Rep 1 Rep 2 Rep3 Rep4 Reps 

Lab Control 111 111 111 111 111 

FR_UFR1 (site) 111 111 111 111 111 

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

GH_FR1 1/1 1/1 1/1 1/1 1/1 

GH_ERC 1/1 1/1 1/1 1/1 1/1 

EV_MC2 111 111 111 111 1/1 

EV_HC1 1/1 1/1 1/1 1/1 1/1 

LC_LCDSSLCC 1/1 1/1 1/1 1/1 1/1 

CM_MC2 1/1 111 1/1 1/1 1/1 

000-469-187-1 CETIS'M v1.8.7.16 

Report Date: 

Test Code: 

Rep 6 Rep 7 

111 011 

111 111 

1/1 1/1 

1/1 1/1 

1/1 1/1 

1/1 1/1 

1/1 1/1 

1/1 1/1 

1/1 1/1 

04Aug-1515:42(p2of 2) 

15552, 15554, 1 113-3386-1610 

Nautilus Environmental 

Rep 8 Rep 9 

1/1 111 

111 111 

1/1 1/1 

1/1 1/1 

1/1 111 

1/1 111 

1/1 111 

1/1 1/1 

1/1 1/1 

Analyst: __ _ 

Rep 10 

111 

1/1 

111 

1/1 

111 

1/1 

1/1 

1/1 

1/1 

~ 
~till-< 

QA: __ _ 



Ii) 

CETIS Analytical Report Report Date: 

Test Code: 

04 Aug-15 15:25 (p 1 of 2) 

15552, 15554, 1j13-3386-1610 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 17-0073-5881 

Analyzed: 04 Aug-15 15:22 

Batch ID: 18-5728-2977 

Start Date: 23 Jul-1511:00 

Ending Date: 29 Jul-1511:00 

Duration: 6d Oh 

Sample Code Sample ID 

Lab Control 16-967 4-5444 

FR_UFR1 (site) 07-9078-6561 

FR_FRCP1 15-9893-0345 

GH_FR1 02-6250-8370 

GH_ERC 20-1043-7997 

EV_MC2 17-4378-1447 

EV_HC1 13-3531-9832 

LC_LCDSSLCC 19-3928-1982 

CM_MC2 05-3650-8332 

Sample Code Material Type 

Lab Control Water Sample 

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 

LC_LCDSSLCC Water Sample 

CM_MC2 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 LC_LCDSSLCC 

Lab Control CM_MC2 

Data Summary 

Sample Code NR 

Lab Control Negative Contr 9 

FR_UFR1 (site) 10 

FR_FRCP1 10 
GH_FR1 10 
GH_ERC 10 
EV_MC2 10 
EV_HC1 10 
LC_LCDSSLCC 10 
CM_MC2 10 

000-469-187-1 

Endpoint: 6d Survival Rate 

Analysis: STP 2x2 Contingency Tables 

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: Emma Marus 

Diluent: 

Brine: 

Age: <24h 

Sample Date Receive Date Sample Age Client Name Project 

23Jul-15 

22 Jul-15 08:46 

22 Jul-15 09:14 

21 Jul-15 08:20 

21Jul-1507:15 

22 Jul-15 10:15 

22 Jul-15 08:40 

21 Jul-15 14:22 

21 Jul-15 14:00 

Sample Source 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Cea! 

23Jul-15 11 h Teck Coal 

23 Jul-15 07:00 26h (10 °C) 

23 Jul-15 07:00 26h (10 °C) 

23 Jul-15 07:00 51h(10°C) 

23 Jul-15 07:00 52h (10 °C) 

23 Jul-15 07:00 25h (10 °C) 

23 Jul-15 07:00 26h (10 °C) 

23 Jul-15 07:00 45h (10 °C) 

23 Jul-15 07:00 45h (10 °C) 

Station Location 

Lab Control {20% perrier) 

(j) FR_UFR1_Q_06072015_N (site c 

FR_FRCP1_Q_06072015_N 

GH_FR1_WS_2015_07 _20_N 

GH_ERC_WS_2015_07 _21_N 

EV_MC2_WS_2015-07-22_N 

EV _HC1_WS_2015-07-22_N 

LC_LCDSSLCC_WS_2015-07-21 

CM_MC2_WKLY _WS_20150721 

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 

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 0/oEffect 

10 0.9 0.1 0.0% 

0 10 0 -11.11o/o 

0 10 0 -11.11% 

0 10 0 -11.11% 

0 10 0 -11.11% 

0 10 0 -11.11°/o 

0 10 0 -11.11°/o 

0 10 0 -11.11% 
0 10 0 -11.11o/o 

CETIS'" v1.8.7.16 Analyst: __ _ 

Longitude 

~ 
WrJ!lf !< 

QA: __ _ 



CETIS Analytical Report 

Ceriodaphnia 7Md Survival and Reproduction Test 

Analysis ID: 17-0073-5881 Endpoint: 6d Survival Rate 
Analyzed: 04 Aug-1515:22 Analysis: STP 2x2 Contingency Tables 

6d Survival Rate Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 Reps 

Lab Control 1 1 1 1 1 

FR_UFR1 (site) 1 

FR_FRCP1 

GH_FR1 

GH_ERC 

EV_MC2 

EV_HC1 

LC_LCDSSLCC 

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 (site) 1/1 1/1 1/1 1/1 1/1 

FR_FRCP1 1/1 1/1 1/1 1/1 1/1 

GH_FR1 1/1 1/1 1/1 1/1 1/1 
GH_ERC 1/1 1/1 1/1 1/1 1/1 

EV_MC2 1/1 1/1 1/1 1/1 1/1 

EV_HC1 1/1 1/1 1/1 1/1 1/1 

LC_LCDSSLCC 1/1 1/1 1/1 1/1 1/1 

CM_MC2 1/1 1/1 1/1 1/1 1/1 

Graphics 

• • • • • • • • 
• 

'·' 

"~ 
M 
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' 
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000-469-187-1 CETIS'M v1.8.7.16 

Report Date: 

Test Code: 

CETIS Version: 

Official Results: 

Rep 6 Rep 7 

1 0 

Rep 6 Rep? 

1/1 0/1 

1/1 1/1 

1/1 1/1 

1/1 1/1 

1/1 1/1 

1/1 1/1 

1/1 111 
1/1 1/1 

1/1 1/1 

04 Aug-15 15:25 (p 2 of 2) 

15552, 15554, 1 113-3386-1610 

Nautilus Environmental 

CETISv1.8.7 

Yes 

Rep 8 

Rep 8 

1/1 

1/1 

1/1 

1/1 

1/1 

1/1 

1/1 

1/1 

1/1 

Rep 9 

1 

Rep9 

1/1 

1/1 

1/1 

1/1 

1/1 

1/1 

1/1 

1/1 

1/1 

Rep 10 

1 

Rep 10 

1/1 

1/1 

1/1 

1/1 

1/1 

1/1 

1/1 

1/1 

1/1 

(if}.r 
~ii/I( 

Analyst: __ _ QA: __ _ 
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CETIS Analytical Report Report Date: 

Test Code: 

04 Aug-1515:25 (p 1 of 2) 

15552, 15554, 1 113-3386-1610 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 20-0473-6731 

Analyzed: 04 Aug-1515:24 

Batch ID: 18-5728-2977 

Start Date: 23Jul-1511:00 

Ending Date: 29Jul-1511:00 

Duration: 6d Oh 

Sample Code Sample ID 

FR_UFR1 (site) 07-9078-6561 

FR_FRCP1 15-9893-0345 

GH_FR1 02-6250-8370 

GH_ERC 20-1043-7997 

EV_MC2 17-4378-1447 

EV_HC1 13-3531-9832 

LC_LCDSSLCC 19-3928-1982 

CM_MC2 05-3650-8332 

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 

LC_LCDSSLCC Water Sample 

CM_MC2 Water Sample 

Data Transfonn Zeta 

Untransformed 

Fisher Exact/Bonferroni-Holm Test 

Sample vs 

FR_UFR1 (site) 
FR_UFR1 (site) 

FR_UFR1 (site) 
FR_UFR1 (site) 
FR_UFR1 (site) 
FR_UFR1 (site) 
FR_UFR1 (site) 

Data Summary 

Sample Code 

Sample 

FR_FRCP1 
GH_FR1 
GH_ERC 
EV_MC2 
EV_HC1 
LC_LCDSSLCC 

CM_MC2 

NR 

FR_UFR1 (site)Jpstream Contr 10 
FR_FRCP1 10 
GH_FR1 10 
GH_ERC 10 
EV_MC2 10 
EV_HC1 10 
LC_LCDSSLCC 10 
CM_MC2 10 

000-469-187-1 

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 

Sample Date Receive Date 

22 Jul-15 08:46 23 Jul-15 07:00 

22 Jul-15 09:14 23 Jul-15 07:00 

21 Jul-15 08:20 23 Jul-15 07:00 

21Jul-1507:15 23 Jul-15 07:00 

22 Jul-15 10:15 23 Jul-15 07:00 

22 Jul-15 08:40 23 Jul-15 07:00 

21 Jul-15 14:22 23 Jul-15 07:00 

21 Jul-1514:00 23 Jul-15 07:00 

Sample Age 

26h (10 'C) 

26h (10 'C) 

51h (10 'C) 

52h (10 'C) 

25h (10 'C) 

26h (10 'C) 

45h (10 'C) 

45h (10 'C) 

CETIS Version: CETISv1 .8.7 

Official Results: Yes 

Analyst: Emma Marus 

Diluent: 

Brine: 

Age: <24h 

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 

Alt Hyp Trials 

C >T NA 

Test Stat P-Value 

1 1.0000 
1.0000 
1.0000 
1.0000 
1.0000 
1.0000 
1.0000 

R NR+ R 

0 10 

0 10 

0 10 

0 10 

0 10 
0 10 
0 10 
0 10 

© FR_UFR1_0_06072015_N (site c 

FR_FRCP1_ 0_06072015_N 

GH_FR1_WS _2015_07 _20_N 

GH_ERC_WS_2015_07 _21_N 

EV _MC2_WS_2015-07-22_N 

EV _HC1_WS_2015-07-22_N 

LC_ LCDSSLCC_ WS_2015-07-21 

CM_MC2_WKLY _WS_20150721 

Seed Test Result 

NA 

P-Type Decision(a:51%} 

Exact Non-Significant Effect 

Exact Non-Significant Effect 

Exact Non-Significant Effect 
Exact Non-Significant Effect 
Exact Non-Significant Effect 
Exact Non-Significant Effect 

Exact Non-Significant Effect 

Prop NR Prop R 0/oEffect 

1 0 o.0°1o 
0 0.0o/o 
0 0.0% 
0 0.0% 
0 0.0% 
0 0.0% 
0 0.0% 
0 0.0% 

CETIS'M v1.8.7.16 Analyst: __ _ QA: __ _ 



CETIS Analytical Report Report Date: 04 Aug-15 15:25 (p 2 of 2) 

Test Code: 15552, 15554, 1 I 13-3386-1610 

Ceriodaphnia 7 ~d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 20-0473-6731 Endpoint: 6d Survival Rate CETIS Version: CET!Sv1.8.7 

Analyzed: 04 Aug-1515:24 Analysis: STP 2x2 Contingency Tables Official Results: Yes 

6d Survival Rate Detail 

Sample Code Rep 1 Rep2 Rep3 Rep4 Reps Rep6 Rep 7 Rep 8 Rep 9 Rep10 

FR_UFR1 (site) 1 1 1 1 1 1 1 1 1 1 

FR_FRCP1 1 1 1 1 

GH_FR1 

GH_ERC 

EV_MC2 

EV_HC1 

LC_LCDSSLCC 

CM_MC2 

Gd Survival Rate Binomials 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 Rep 5 Rep 6 Rep? Rep 8 Rep 9 Rep 10 

FR_UFR1 (site) 1/1 1/1 1/1 1/1 111 1/1 1/1 1/1 1/1 1/1 

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

GH_FR1 111 1/1 111 111 111 111 111 111 111 111 

GH_ERC 1/1 1/1 1/1 111 111 111 111 111 111 111 

EV_MC2 111 111 1/1 111 111 111 111 1/1 1/1 1/1 

EV_HC1 111 111 1/1 111 1/1 1/1 1!1 1/1 1/1 1/1 

LC_LCDSSLCC 1/1 1/1 1/1 1/1 1/1 111 1/1 111 1/1 111 

CM_MC2 1/1 1/1 111 1/1 1/1 1/1 1/1 1/1 1/1 111 

Graphics 
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CETIS Summary Report Report Date: 

Test Code: 

Ceriodaphnia 7 ~d Survival and Reproduction Test 

04 Aug-15 15:25 (p 1 of 1) 

15552, 15554, 1 113-3386-1610 

Nautilus Environmental 

Batch ID: 18-5728-2977 

23 Jul-1511:00 

Test Type: Reproduction-Survival (?d) 

Protocol: EC/EPS 1/RM/21 

Analyst: Emma Marus 
Start Date: 

Ending Date: 29 Jul-1511:00 

Duration: 6d Oh 

Sample Code 

Lab Control 

FR_UFR1 (site) 

FR_FRCP1 

GH_FR1 

GH_ERC 

EV_MC2 

EV_HC1 

LC_LCDSSLCC 

CM_MC2 

Sample Code 

Lab Control 

(J) FR_UFR1 (site) 

FR_FRCP1 

GH_FR1 

GH_ERC 

EV_MC2 

EV_HC1 

LC_LCDSSLCC 

CM_MC2 

Sample ID 

16-967 4-5444 

07-9078-6561 

15-9893-0345 

02-6250-8370 

20-1043-7997 

17-4378-1447 

13-3531-9832 

19-3928-1982 

05-3650-8332 

Material Type 

Water Sample 

Water Sample 

Water Sample 

Water Sample 

Water Sample 

Water Sample 

Water Sample 

Water Sample 

Water Sample 

Diluent: 

Species: Ceriodaphnia dubla Brine: 

Source: In-House Culture Age: <24h 

Sample Date Receive Date Sample Age Client Name 

23Jul-15 23Jul-15 11h Teck Coal 

22 Jul-15 08:46 23 Jul-15 07:00 26h (10 °C) 

22 Jul-15 09:14 23 Jul-15 07:00 26h (10 °C) 

21 Jul-15 08:20 23 Jul-15 07:00 51h(10.°C) 

21Jul-1507:15 23 Jul-15 07:00 52h (10 °C) 

22 Jul-1510:15 23 Jul-15 07:00 25h (10 °C) 

22 Jul-15 08:40 23 Jul-15 07:00 26h (10 °C) 

21 Jul-1514:22 23 Jul-15 07:00 45h (10 °C) 

21 Jul-1514:00 23 Jul-15 07:00 45h (10 °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 {20% perrier) 

(j) FR_UFR1_Q_06072015_N (site c 

FR_FRCP1_Q_06072015_N 

GH_FR1_WS_2015_07 _20_N 

GH_ERC_WS_2015_07 _21_N 

EV _MC2_WS_2015-07-22_N 

EV _HC1_WS_2015-07-22_N 

LC_LCDSSLCC_WS_2015-07-21 

CM_MC2_WKLY _WS_20150721 

Reproduction Summary 

Sample Code Count Mean 95o/o LCL 95°/o UCL Min Max Std Err 

Lab Control 
FR_UFR1 (site) 

FR_FRCP1 

GH_FR1 

GH_ERC 
EV_MC2 

EV_HC1 

LC_LCDSSLCC 

CM_MC2 

Reproduction Detail 

Sample Code 

Lab Control 

FR_UFR1 (site) 

FR_FRCP1 

GH_FR1 

GH_ERC 

EV_MC2 

EV_HC1 

LC_LCDSSLCC 

CM_MC2 

10 

10 

10 

10 

10 

10 

10 

10 

10 

Rep 1 

24 

16 

18 

26 

17 

15 

23 

24 

21 

18.9 

20.1 

22.5 

21.5 

18.9 

21.5 

23.3 

20.2 

19.6 

Rep 2 

19 

26 

24 

24 

23 

27 

24 

23 

21 

15.12 22.68 8 

16.69 

17.27 

17.86 

16.09 

18.76 

22.04 

17.46 

17.38 

Rep 3 

20 

23 

27 

22 

14 

22 

23 

21 

22 

23.51 

27.73 

25.14 

21.71 

24.24 

24.56 

22.94 

21.82 

Rep4 

22 

23 

27 

25 

19 

23 

26 

25 

16 

14 

4 

13 

14 

15 

19 

13 

13 

Rep 5 

11 

23 

20 

24 

15 

15 

24 

13 

13 

24 

26 

28 

28 

26 

27 

26 

25 

23 

Rep 6 

20 

22 

25 

28 

26 

24 

23 

21 

22 

1.67 

1.509 

2.311 

1.607 

1.242 

1.213 

0.5588 

1.209 

0.9798 

Rep 7 

8 
25 

24 

16 

19 

23 

24 

21 

20 

Latitude 

Std Dev 

5.28 

4.771 

7.307 

5.083 

3.929 

3.837 

1.767 

3.824 

3.098 

Rep 8 

24 

15 

28 

15 

17 

23 

23 

21 

20 

Project 

Longitude 

CV% 

27.94°/o 
23.74°/o 
32.47% 
23.64°/o 
20.79o/o 
17 .85o/o 
7.58% 
18.93°/o 
15.81% 

Rep 9 
21 

14 

28 

22 

23 

23 

19 

15 

18 

%Effect 

O.Oo/o 
-6.35% 
-19.05% 
-13.76°/o 
O.Oo/o 
-13.76% 
-23.28°/o 
-6.88% 
-3.7% 

Rep 10 

20 

14 

4 

13 

16 

20 

24 

18 

23 

~~ 
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CETIS Analytical Report Report Date: 

Test Code: 

04 Aug-15 15:25 (p 1 of 2) 

15552, 15554, 1 113-3386-1610 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 04-0153-7646 

Analyzed: 04 Aug-1515:23 

Batch ID: 18-5728-2977 

Start Date: 23 Jul-1511:00 

Ending Date: 29Jul-1511:00 

Duration: 6d Oh 

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: Emma Marus 

Diluent: 

Brine: 

Age: <24h 

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

Lab Control 16-967 4-5444 23 Jul-15 23 Jul-15 11h Teck Coal 

FR_UFR1 (site) 07-9078-6561 22 Jul-15 08:46 23 Jul-15 07:00 26h (10 "C) 

FR_FRCP1 15-9893-0345 22 Jul-15 09:14 23 Jul-15 07:00 26h (10 "C) 

GH_FR1 02-6250-8370 21Jul-1508:20 23 Jul-15 07:00 51h (10 "C) 

GH_ERC 20-1043-7997 21Jul-1507:15 23 Jul-15 07:00 52h (10 "C) 

EV_MC2 17-4378-1447 22 Jul-1510:15 23 Jul-15 07:00 25h (10 "C) 

EV_HC1 13-3531-9832 22 Jul-15 08:40 23 Jul-15 07:00 26h (10 "C) 

LC_LCDSSLCC 19-3928-1982 21 Jul-1514:22 23 Jul-15 07:00 45h (10 "C) 

CM_MC2 05-3650-8332 21 Jul-15 14:00 23 Jul-15 07:00 45h (10 "C) 

Sample Code Material Type Sample Source Station Location Latitude Longitude 

Lab Control Water Sample 
FR_UFR1 (site) Water Sample 

Teck Coal Lab Control (20% perrier) 

Teck Coal CV FR_UFR1_Q_06072015_N (site c © i1t-e Cl.X'liro I 
FR_FRCP1 Water Sample Teck Coal FR_FRCP1_Q_06072015_N 

GH_FR1 Water Sample Teck Coa! GH_FR1_WS_2015_07 _20_N 

GH_ERC Water Sample Teck Coal GH_ERC_WS_2015_07 _21_N 

EV_MC2 Water Sample Teck Coal EV_MC2_ WS_2015-07-22_N 

EV_HC1 Water Sample Teck Coal EV _HC1_WS_2015-07-22_N 

LC_LCDSSLCC Water Sample Teck Coal LC _LCDSSLCC _ WS _2015-07-21 

CM_MC2 Water Sample Teck Coal CM_MC2_WKLY _WS_20150721 

Data Transform Zeta Alt Hyp Trials Seed PMSD Test Result 

Untransformed NA C<T NA NA 2s.2°1o 

Steel Many-One Rank Sum Test 

Sample Code 

Lab Control 

Auxiliary Tests 

Attribute 

Control Trend 

ANOVA Table 

Source 

Between 

Error 
Tota! 

vs 

Distributional Tests 

Attribute 

Variances 

Distribution 

000-469-187-1 

Sample Code Test Stat Critical Ties OF P-Value 

FR_UFR1 (site) 95.5 73 18 0.6335 
FR_FRCP1 80.5 73 3 18 0.1535 

GH_FR1 86 73 3 18 0.2994 

GH_ERC 114 73 18 0.9804 

EV_MC2 88 73 4 18 0.3652 

EV_HC1 74.5 73 3 18 0.0598 
LC_LCDSSLCC 96 73 3 18 0.6507 
CM_MC2 104 73 3 18 0.8702 

Test Test Stat Critical P-Value 

Mann-Kenda!! Trend 1.96 0.5844 

Sum Squares Mean Square OF F Stat 

195.7556 

1686.3 
1882.056 

Test 

24.46944 

20.81852 

Bartlett Equality of Variance 

Shapiro-Wilk W Normality 

8 
81 
89 

Test Stat Critical 

18.42 20.09 

0.9143 0.962 

1.175 

P-Value 

0.0183 

<0.0001 

CETIS™ v1.8.7.16 

P-Type Decision(a:5%) 

Asymp Non-Significant Effect 

Asymp Non-Significant Effect 

Asymp Non-Significant Effect 

Asymp Non-Significant Effect 

Asymp Non-Significant Effect 

Asymp Non-Significant Effect 

Asymp Non-Significant Effect 

Asymp Non-Significant Effect 

Decision(a:5%,) 

Non-significant Trend in Controls 

P~Value Decision(a:So/o) 

0.3241 Non-Significant Effect 

Decision(a:1%) 

Equal Variances 

Non-normal Distribution 

Analyst: __ _ 

~ 
itua- 11/1-( 

QA: __ _ 



CETIS Analytical Report 

Ceriodaphnia 7-d Survival and Reproduction Test 

Analysis ID: 04-0153-7646 Endpoint: Reproduction 

Analyzed: 04 Aug-1515:23 Analysis: Nonparametric-Control vs Treatments 

Reproduction Summary 

Sample Code Count Mean 95°/o LCL 95% UCL Median 

Lab Control 10 18.9 15.12 22.68 20 

FR_UFR1 (site) 10 20.1 16.69 23.51 22.5 

FR_FRCP1 10 22.5 17.27 27.73 24.5 

GH_FR1 10 21.5 17.86 25.14 23 

GH_ERC 10 18.9 16.09 21.71 18 

EV_MC2 10 21.5 18.76 24.24 23 

EV_HC1 10 23.3 22.04 24.56 23.5 

LC_LCDSSLCC 10 20.2 17.46 22.94 21 

CM_MC2 10 19.6 17.38 21.82 20.5 

Reproduction Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 Rep 5 

Lab Control 24 19 20 22 11 

FR_UFR1 (site) 16 26 23 23 23 

FR_FRCP1 18 24 27 27 20 

GH_FR1 26 24 22 25 24 

GH_ERC 17 23 14 19 15 

EV_MC2 15 27 22 23 15 

EV_HC1 23 24 23 26 24 

LC_LCDSSLCC 24 23 21 25 13 

CM_MC2 21 21 22 16 13 

Graphics 

~~ I 

~ r ~ ~ o ~ ~ " r il 
!! 
' 

• 

1 i j ' ~' 
c ' ~· ' • i i ' ' ,. 

000-469-187 -1 CETIS'M v1.8.7.16 

Report Date: 

Test Code: 

CETIS Version: 

Official Results: 

Min Max 

8 24 

14 26 

4 28 

13 28 

14 26 

15 27 

19 26 

13 25 

13 23 

Reps Rep7 

20 8 

22 25 

25 24 

28 16 

26 19 

24 23 

23 24 

21 21 

22 20 

Ronklts 

04 Aug-15 15:25 (p 2 of 2) 

15552, 15554, 1 113-3386-1610 

Nautilus Environmental 

CET1Sv1.8.7 

Yes 

Std Err CV0/o 

1.67 27.94% 

1.509 23.74% 
2.311 32.47% 

1.607 23.64°/o 

1.242 20.79% 

1.213 17 .85o/o 
0.5588 7.58°k 

1.209 18.93% 

0.9798 15.81% 

Rep8 Rep9 

24 21 

15 14 

28 28 

15 22 

17 23 

23 23 

23 19 

21 15 

20 18 

,, '·' ,, 

Analyst: __ _ 

0/oEffect 

0.0°/o 
-6.35% 
-19.05°/o 
-13.76% 
0.0% 

-13.76% 

-23.28°/o 
-6.88°/o 
-3.7%1 

Rep 10 

20 

14 

4 

13 

16 

20 

24 

18 

23 

• 

# 
~ttftr 

QA: __ _ 



(j) 

CETIS Analytical Report Report Date: 

Test Code: 

07 Aug-1514:59 (p 1 of 2) 

15552, 15554, 1 113-3386-1610 

Ceriodaphnia 7wd Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 11 -6965-8232 Endpoint: Reproduction CETIS Version: CETISv1.8.7 

Analyzed: 04 Aug-1515:24 

Batch ID: 18-5728-2977 

Start Date: 23 Jul-1511:00 

Ending Date: 29Jul-1511:00 

Duration: 6d Oh 

Sample Code Sample ID 

FR_UFR1 (site) 07-9078-6561 

FR_FRCP1 15-9893-0345 

GH_FR1 02-6250-8370 

GH_ERC 20-1043-7997 

EY_MC2 17-4378-1447 

EY_HC1 13-3531 -9832 

LC_LCDSSLCC 19-3928-1982 

CM_MC2 05-3650-8332 

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 
LC_LCDSSLCC Water Sample 

CM_MC2 Water Sample 

Data Transform Zeta 

Untransformed NA 

Steel Many-One Rank Sum Test 

Sample Code 

FR_UFR1 (site) 

Auxiliary Tests 

Attribute 

vs Sample Code 

FR_FRCP1 

GH_FR1 

GH_ERC 

EY_MC2 

EV_HC1 

LC_LCDSSLCC 
CM_MC2 

Test 

Analysis: Nonparametric-Centro! vs Treatments Official Results: Yes 

Test Type: Reproduction-Survival (7d) 

Protocol: EC/EPS 1/RM/21 

Species: Ceriodaphnia dubia 

Source: In-House Culture 

Sample Date Receive Date 

22 Jul-15 08:46 23 Jul-15 07:00 

22 Jul-15 09:14 23 Jul-15 07:00 

21Jul-1508:20 23 Jul-15 07:00 

21Jul-1507:15 23 Jul-15 07:00 

22 Jul-1510:15 23 Jul-15 07:00 

22 Jul-15 08:40 23 Jul-15 07:00 

21 Jul-1514:22 23 Jul-15 07:00 

21 Jul-1514:00 23 Jul-15 07:00 

Sample Source 

Analyst: Emma Marus 

Diluent: 

Brine: 
Age: <24h 

Sample Age Client Name 

26h (10 °C) Teck Coal 

26h (10 °C) 

51h (10 °C) 

52h (10 °C) 

25h (10 °C) 

26h (10 °C) 

45h (10 °C) 

45h (10 °C) 

Station Location Latitude 

Teck Coal (j) FR_UFR1_Q_06072015_N (site c (i) 
Teck Coal FR_FRCP1_Q_06072015_N 

Teck Coal GH_FR1_WS_2015_07 _20_N 

Teck Coar GH_ERC_WS_2015_07 _21_N 

Teck Coal EV _MC2_WS_2015-07-22_N 

Teck Coal EV _HC1_WS_2015-07-22_N 

Teck Coal LC_LCDSSLCC _ WS_2015-07 -21 

Teck Coal CM_MC2_WKLY _WS_20150721 

Alt Hyp Trials Seed PMSD Test Result 

C>T NA NA 23.7°/o 

Test Stat Critical Ties OF P-Yalue P-Type Decision( a:5°!o) 

127,5 74 1 18 0.9994 Asymp Non-Significant Effect 

114 74 5 18 0.9765 Asymp Non-Significant Effect 

100.5 74 5 18 0.7690 Asymp Non-Significant Effect 

112.5 74 3 18 0.9676 Asymp Non-Significant Effect 

126.5 74 2 18 0.9992 Asymp Non-Significant Effect 

100.5 74 3 18 0.7690 Asymp Non-Significant Effect 
94 74 3 18 0,5561 Asymp Non-Significant Effect 

Test Stat Critical P-Value Decision{a:So/o) 
Control Trend Mann-Kendall Trend 1.96 0.0287 Significant Trend in Controls 

ANDYA Table 

Source 

Between 

Error 

Total 

Distributional Tests 

Attribute 

Variances 

Distribution 

Sum Squares Mean Square OF 

158.4 

1435.4 

1593.8 

Test 

22.62857 

19.93611 

Bartlett Equality of Variance 

Shapiro-Wilk W Normality 

7 

72 

79 

Test Stat Critical 

17.94 18.48 

0.9156 0.9579 

F Stat 

1.135 

0.0122 

<0.0001 

P-Value Decision(a:5%) 

0.3511 Non-Significant Effect 

Decision{a:1 o/o) 

Equal Variances 

Non-normal Distribution 

Project 

Longitude 

si+e lbll~i 

15%/ 
k.v(J a I ff' 

000-469-187-1 CETIS™ v1.8.7.16 Analyst: __ _ QA: __ _ 



CETIS Analytical Report 

Ceriodaphnia 7-d Survival and Reproduction Test 

Analysis ID: 11-6965-8232 Endpoint: Reproduction 
Analyzed: 04 Aug-1515:24 Analysis: Nonparametric-Control vs Treatments 

Reproduction Summary 

Sample Code 

FR_UFR1 (site) 

FR_FRCP1 

GH_FR1 

GH_ERC 
EV_MC2 

EV_HC1 

LC_LCDSSLCC 

CM_MC2 

Reproduction Detail 

Sample Code 

FR_UFR1 (site) 

FR_FRCP1 

GH_FR1 

GH_ERC 

EV_MC2 

EV_HC1 

LC_LCDSSLCC 

CM_MC2 

Graphics 

000-469-187-1 

' " ' 
:· 

Count 

10 
10 

10 
10 

10 

10 

10 

10 

Rep 1 

16 

18 

26 

17 

15 

23 

24 

21 

~ ' 

Mean 

20.1 
22.5 

21.5 

18.9 
21.5 

23.3 

20.2 

19.6 

Rep 2 

26 

24 

24 

23 

27 

24 

23 

21 

~· 

95% LCL 

16.69 
17.27 

17.86 

16.09 
18.76 

22.04 

17.46 

17.38 

Rep 3 

23 

27 

22 

14 

22 

23 

21 

22 

,. 

95% UCL Median 

23.51 22.5 
27.73 24.5 

25.14 23 

21.71 18 

24.24 23 
24.56 23.5 

22.94 21 

21.82 20.5 

Rep4 

23 

27 

25 

19 

23 

26 

25 

16 

l 

Rep5 

23 

20 

24 

15 

15 

24 

13 

13 

• 

CETIS'" v1.8.7.16 

Min 

14 

4 

13 
14 

15 

19 

13 

13 

Report Date: 

Test Code: 

07 Aug-15 14:59 (p 2 of 2) 

15552, 15554, 1 113-3386-1610 

Nautilus Environmental 

CETIS Version: CET1Sv1.8.7 
Official Results: Yes 

Max 

26 

28 
28 

26 
27 

26 
25 

23 

Std Err 

1.509 

2.311 
1.607 

1.242 

1.213 

0.5588 

1.209 

0.9798 

CVo/o 
23.740/c 
32.47°/() 
23.64% 
20.79°/o 
17.85% 
7.58% 

18.93% 

15.81o/o 

°lo Effect 

o.0°1o 
-11.94% 
-6.97% 
5.97°/o 
-6.97%.1 
-15.92°/o 
-0.5% 
2.49% 

Rep 6 Rep7 Rep8 Rep9 Rep 10 

22 

25 

28 

26 

24 

23 

21 

22 

25 

24 

16 

19 

23 

24 

21 

20 

•.. 

15 

28 

15 

17 

23 

23 

21 

20 

14 

28 

22 

23 

23 

19 

15 

18 

Analyst: __ _ 

• 

14 

4 

13 

16 

20 

24 

18 

23 

QA: __ _ 



Client lfu\? (,@f 

w.o.# \1:;t;SJ i151;s'f
1 
1)1~1, l)ll.lf 1 Hirdness and Alkalinity Datasheet 

/5Sbo · 
Alkalinitv 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/lCaC03) (ml) Used (ml) (mgll CaC03) Technician 

t?i -1-1-~RC " \, {, j } :>,/I') \::;b "':::J.o 4,1 l), i 'S;\J g ,4' lb~ ~s 
(}, 1-\ ~Q. \ ' q " l) .".\- 12. 6 I IS ,"i 31 .::::. 
i;:12_ 1,.vl2,( Si'',,, rs.s- l I:? 2.- J, Cl. 2... \ 8'+ 

f'."P._ Pi2c.P I '0 .::i- l 0 '1 21D i oG:l 4-. 6 \f-1:,D 

rm_ ml l. Ill '5 l 0 .::i 2...., 6 \OQ) "". 4' 44-0 
i:;v_ \-IC\ I \J 5 l'D, b 2.oS '?D 1:+.'.f 3S4-

\, t_ 1.L(>SS lCL. '1.1- '1.q ll'fo l;D lt.1- '35'.f-
1:-V 1Vt2- ,J ,, Cj .:r C\ 9 10 i) so 1 ,9 , I 31.>:l- ,, 

)e>'/. Per{ier L lu.l-j/i'J \:;"" S.u S.l q \?, ~ t;: D 115":> NJ 1'7 
1,r. {.(';y ( llX\11,,.,\ 

_Notes: 6:> dJillkcJl_k_jl::'P IY\I,__~ t>.\,__Wt',,:,l'W-

Reviewed by: ~ Date Reviewed: 1\-v'C[ 11/ !< 

Version 1.0 Issued June 26, 2006 Nautilus Environmental 



 

 

APPENDIX B – Pseudokirchneriella subcapitata Toxicity Test Data 



Pseudokirchnerie//a subcapitata Summary Sheet 

Client: 

Work Order No.: 
start Date: _ _,,.J"'"'"'-·\~+":l._,.'1-~A~s ___ _ 
Set up by: --"'M,,l...,.1+/~i;;.,.,lli~ll~U __ _ 

Sample Information: 

Sample ID: 

Sample Date: 

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: 

72-h IC50 (95% CL): 

72-h IC50 Reference Toxicant Mean and Range: 1l1, ( !'tS - \;I ];);,~}L 'fn CV(%): =3 g 

~ Test Results: 
?J 1 :i. b ..;:m"=' 1 @ 

Cell Yield (Mean± SD) 

Neoative Control 42.l? ± ~. k, 
D Site t~\ 0 'F!LUHU-Q_obc:po1i:; -N IJ.\7.l\ + q,~ 1a.1 

'f1Lfl<t'JJl _ll__ 0\,()'.f2Di c;_ tJ \"l.b.'6 ± i. \) @ 
G.\LF!l. LwS_J.D\S_o:+ _:io_ tJ \ 01-. Q ± 15 .'2. @(0 
Qi1-L 1:oRt_vJ<;_2015_07_21_t-J p_Cj,?, ± -=) . )_ ® 
€V _\V\t2_ \;\13_).<1l;-o:t-'.U_tJ itc,?:i ± \;j '). @J&J 
i:ov _ \-\C. L w':._ 'l"IS-0-+-2>_ {\I p, 17. '1> ± 'l:j,l:j ® 
lC ll.DSSLCC., \N> .• 10\'5-o'T-2 I _N \Ol."1 ± 4,?, ®C0 
CM-Mll-VI/ 1:'.L.\J_IJJS., 1• Is Dt2 I_ rJ joQ,'l, ± 4 9, {ill(£\ 

t l ·e1d is si rii ·eclltl \ i . e {h;tfl 1 Q\? tv-Mro @cell ~ \tic:! i' >i hi 

Reviewed by: Date reviewed:_-'-'~_...if,_·_l'--1 '-'(µ~-----

Issued May 10, 2014; Ver. 1.0 Nautilus Environmental Company Inc. 



Client: 

Sample ID: 

Work Order No.: 

Teet 

72-h Algal Growth Inhibition Toxicity Test 
Water Quality Measurements 

Coc.J Setup by: 

'\/ 0,riOl A""~ Test Date/Time: 

iSr~:,, ll:Jtr.: \Ctr~ , lfrb.\;1\S561restspecies: 
, I 

Pseudokirchneriefla subcapitata 

Culture Date: 

Culture Count; 

.\; Allj i:t/15 
152b<;2 445 

Age of Culture: -=!-o\ Culture Health: 6000\ 
Average: _4,,,,3"-S""--_Culture Cell Density (c1): 

v1 = 220,000cellslmlx \DD ml 

cells/ml 
= 4-.tomL-

Time Zero Counts: Average: -'J_"---"()'-'-,':J"'_ ----------

No. of Cells/ml: __ 'J_. _O_,_'J_)(_l_C>_L\ _____ lnitial Density: .::.#.;:;ce:::;ll;;;.sl"'-mL=-""-'-2=20::..iµ==L-"x-"10"-'µ=L_= __ C\_,_?i_,-_.i_,Q~,(i\l>/1l\ l, 
Concentration Water Quality Incubator Temperature 

Microplates rotated 2X per day? 
0/o(vfv) OH Temp <°C' l'Cl 

l06 Oh Oh Oh 24 h 48 h 72 h Oh 24 h 48 h 72 h 
Control b.i J.-3.c) c" 1 "" .J n.. d11,,.,.,;- 213.D i-~< J;Oir\ ,~ ~'?.v ,/ _/ / v-

Fl2.._..1 ,c,,, i 8'.D )?Yi ' ii / / 
I./ 

,.-,., rn CPI l.Lf )?,,t; V' _/ / ;/" 

£..u :co_ I =j q J' v / / .,_ "() ....... 
Ai-! _Fru '6,D d-3.o v' / / ..... 
E\.L,<'-"f '7_ 'DD Jj 0 v / / ...... 
e-v '-'t: \ () - \ :;>_~' 0 v / / \,-

• r • co~"" \;;,o ;2~, \) v / / v 

'8.o J.j_D ' v c ./ / / I t"l'Yi .l'YV .., ' ,,\,! v 

Initials 1\1\\1 MIJ 1~n ,,___ ._ l\;\1..1 Mll r- !'- 1111\LT 
' 

Initial control pH: Well 1: ___ -1&-"'g ___ _ Well 2: ___ b_. _-2,~--
Final control pH: Well 1: : , ::;-. Well2: b.± 
Light intensity (!ux): 39=to Date measured: Ju_l,l;I Jlffl) 
Instruments: Thermometer '2- ~m- Ll~m- \ 

--~----

Sample Description: a\\ $Cu·12 P' 12~ ap~c dA? iC 

Comments: 

Reviewed: '46 ' i0/1.-Date reviewed; .£tl., N 
--~-+ir--~~--

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



Client: 

Work Order#: 

Sample ID: 
%(v/v) 

Concentration 
Control 

~~~ -~ tl)!l\l(, 

(Q_r\ ~· 

' ~' rl'il»\'""' I i:-v\V ,l..-, I 

IOC1'{- 1 v/v) 

fQ,Ut::!l( 
(sir t c !il'l\1"7i ) 

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

-rec! CD& start Datemme: Ju,\~ ).'tll: (i; DJw0 
j]';t;J. !5S'>5 . i~J~, Termination Date: Jy,\l Yt/!0 <iJ i:lltoh 
H!n~\;1 1 

J:S:>IS1 Test set up by: f;AI:\ /!:MM 
l'SH.Cj 

Rep Count 1 Count 2 Count 3 Count4 Comments 
A "ti) 

B I.fl-
c 41 
D !,.\-\) 

E \,\-t; 
F if+ 
G ?f 
H 4-1 
A 11 S" 
B i~b 
c r;i,of 
D rl'.li 
I F I r:t 

Initials 
11\An 

t' \ F P)) 

t G \ l \,, 
lH j),i, 

\t>O'/, (v Iv) A l:l:" 
B i1i1-

t'R~FRCPI c P.-t 
D \).4 

\D'D'J, { vj,1) A \O'J 
B I c<1 

6tLffli c I 15'o I 
D l\ '-f 

\Vr.?'J. (v/v) A I '.:l-\ I 
B J'.l.lj I 

titi_l2R( c P/i:i I 
D i7,7, 

\CO/. (v/v) A lOQ 
B IC') 

£V_Ml2- c lib 
D 1 l '5 

\01:>}./vlv) A n"'.} ' I 
B PL 

l?V _ 1-t(.,\ c l' "o 
D l ,l~ 

' 

Comments: 

Reviewed by: Date Reviewed: ___ ~_· ...,,_~/_D,_/~~-------

Version 1.0 Modified May 8, 2008 Nautilus Environmental 



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

Client: 

Work Order#: 
Sample ID: 

Jfc,l cccJl Start Date/Time:---'-'-"). ~~4""-:>t\~'5""--,€_);;o.._;c'"-'--'@:.::..:.,h,___ __ 
IS !1) 1 JS~.SS 1 JSSi'l, lSHSt;rmination Date: __,,,Ji\\"": """-'~::....lu."'-:.L~--' .. rf/~D:::..>?nP-'-"-..:..~h,__ ___ _ 

\jQllJ 1J1.A,) 1s-i:-~9 Test set up by: ___ _,....._,..:1'-ij_'--'_ ... ,J..,~.u.!!1-i --------
%1v/v) 

Concentration Rep Count 1 Count 2 Count 3 Count4 Comments Initials 
Control ......__ A . 

\If\(\_ 
13'~ 
~ 

c ---D -----E ~ 

F ~--------
G 
H 

~ ---16'0 /. (v/v) A l \) 'J. ~ltl 

\LLCD~SLCl B •1'R 
c I 15\:> 
D 10· 

)\Yo'/· {v/11) A lo 
B \\ ·~ 

Cr-1LMC2 c lOk 
D IP- . ' . 
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:----~.:.__,_,. _i-'c/_:.1'! _______ _ 

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) 

LC_LCDSSLCC 
100% (v/v) 

CM_MC2 
100% (v/v) 

Pseudokirchneriel/a subcapitata Algal Counts 

Teck Coal Start DatefTime: 
15553, 15555, 15559, 15565, 15569 Termination Date: 
T eek Coal samples pass/fail 

Rep 

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 
A 
B 
c 
D 

Count 1 
(x 104

) 

115 
136 
134 
133 
117 
128 
116 
136 
120 
137 
127 
127 
109 
109 
100 
114 
121 
129 
138 
133 
109 
105 
116 
115 
127 
136 
140 
136 
103 
98 
100 
108 
108 
116 
105 
112 

Count 2 
(x 104

) 

Initial Cell Density: 

Count 3 
(X 104

) 

Count4 
(x 104

) 

24-Jul-15 @ 0700h 
27-Jul-15 @ 0700h 

9318 cell/ml 

Mean Cell Yield 
(x 104

) (x 104
) 

114.1 
135.1 
133.1 
132.1 

117 116.1 
128 127.1 
116 115.1 
136 135.1 
120 119.1 
137 136.1 
127 126.1 
127 126.1 
109 108.1 
109 108.1 
100 99.1 
114 113.1 
121 120.1 
129 128.1 
138 137.1 
133 132.1 
109 108.1 
105 104.1 
116 115.1 
115 114.1 
127 126.1 
136 135.1 
140 139.1 
136 135.1 
103 102.1 
98 97.1 
100 99.1 
108 107.1 
108 107.1 
116 115.1 
105 104.1 
112 111.1 

mean 
SD 
CV 

205000 
0.22 
0.01 

9318.182 

7.429546 

~ 

~ to/~ 



CETIS Summary Report 

EC Alga Growth Inhibition Test 

Batch ID: 

Start Date: 

19-8168-4051 

24 Jul-15 07:00 

Ending Date: 27 Jul-15 07:00 

Duration: 72h 

Sample Code 

Lab Control 

FR_UFR1 (site) 

FR_FRCP1 

GH_FR1 

GH_ERC 

EV_MC2 

EV_HC1 

LC_LCDSSLCC 

CM_MC2 

Sample Code 

Lab Control 

ID FR_UFR1 (site) 

FR_FRCP1 

GH_FR1 

GH_ERC 

EV_MC2 

EV_HC1 

LC_LCDSSLCC 

CM_MC2 

Sample ID 

13-6408-3280 

07-9078-6561 

15-9893-0345 

02-6250-8370 

20-1043-7997 

17-4378-1447 

13-3531-9832 

19-3928-1982 

05-3650-8332 

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: 

04 Aug-15 15:00 (p 1 of 1) 

15553, 15555, 1 118-1915-0526 

Nautilus Environmental 

Analyst: Mimi Tran 
Diluent: Deionized Water+ nutrients 

Species: Pseudokirchneriella subcapitata Brine: 
Source: In-House Culture Age: 7d 

Sample Date Receive Date Sample Age Client Name Project 

24 Jul-15 24 Jul-15 7h Teck Coal 

22 Jul-15 08:46 23 Jul-15 07:00 46h (10 "C) 

22 Jul-15 09:14 23 Jul-15 07:00 46h (10 "C) 

21 Jul-15 08:20 23 Jul-15 07:00 71h (10 "C) 

21Jul-1507:15 23 Jul-15 07:00 72h (10 "C) 

22 Jul-1510:15 23 Jul-15 07:00 45h (10 "C) 

22 Jul-15 08:40 23 Jul-15 07:00 46h (10 "C) 

21Jul-1514:22 23 Jul-15 07:00 65h (10 "C) 

21Jul-1514:00 23 Jul-15 07:00 65h (10 "C) 

Sample Source Station Location Latitude Longitude 

Teck Coal Lab Control (DI w/ nutrients) 

Teck Coal (!I FR_UFR1_Q_06072015_N (site c (j) sife (IYJ h-<>( 
Teck Coal FR_FRCP1_0_06072015_N 

Teck Coal GH_FR1_WS _2015_07 _20_N 

Teck Coal GH_ERC_WS_2015_07 _21_N 

Teck Coal EV _MC2_WS _2015-07-22_N 

Teck Coar EV _HC1_WS_2015-07-22_N 

Teck Coal LC_LCDSSLCC_ WS_2015-07 -21 

Teck Coal CM_MC2_WKLY _WS_20150721 

Cell Yield Summary 

Sample Code Count Mean 95°/o LCL 95% UCL Min Max Std Err Std Dev CV1% %Effect 

Lab Control 

FR_UFR1 (site) 

FR_FRCP1 

GH_FR1 

GH_ERC 

EV_MC2 

EV_HC1 

LC_LCDSSLCC 

CM_MC2 

Cell Yield Detail 

Sample Code 

Lab Control 

FR_UFR1 (site) 

FR_FRCP1 

GH_FR1 

GH_ERC 

EV_MC2 

EV_HC1 

LC_LCDSSLCC 

CM_MC2 

000-469-187-1 

8 

8 

4 

4 

4 

4 

4 
4 

4 

Rep 1 

39 

114 

119 

108 

120 

108 

126 

102 

107 

42.5 

125.9 

126.8 

107 

129.3 

110.3 

133.8 

101.3 

109.3 

Rep 2 

46 

135 

136 

108 

128 

104 

135 

97 

115 

39.47 45.53 38 

118.1 133.7 114 

115.6 137.9 119 

97.72 116.3 99 

117.8 140.7 120 

102 118.5 104 

125 142.5 126 

94.33 108.2 97 

101.6 116.9 104 

Rep 3 Rep4 Reps 

40 47 44 

133 132 116 

126 126 

99 113 

137 132 

115 114 

139 135 

99 107 

104 111 

CETIS'M v1.8.7.16 

47 1.282 

135 3.308 

136 3.497 
113 2.915 

137 3.591 

115 2.594 

139 2.75 
107 2.175 

115 2.394 

Rep 6 Rep 7 
46 38 

127 115 

3.625 8.53% 

9.357 7.43°/o 

6.994 5.52% 

5.831 5.45% 

7.182 5.56°/o 

5.188 4.71% 

5.5 4.11% 

4.349 4.3°/o 

4.787 4.38% 

Rep 8 

40 

135 

Analyst: __ _ 

O.Oo/o 

-196.2% 

-198.2% 

-151.8% 

-204.1°/o 

-159.4% 

-214.7% 

-138.2% 

-157.1% 

~ 
tfitr tjf! 

QA:. __ _ 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 12-8105-7640 

Analyzed: 04 Aug-15 14:58 

Batch ID: 19-8168-4051 

Start Date: 24 Jul-15 07:00 

Ending Date: 27 Jul-15 07:00 

Duration: 72h 

Sample Code Sample ID 

FR_UFR1 (site) 07-9078-6561 

FR_FRCP1 15-9893-0345 

GH_FR1 02-6250-8370 

GH_ERC 20-1043-7997 

EV_MC2 17-4378-144 7 

EV_HC1 13-3531-9832 

LC_LCDSSLCC 19-3928-1982 

CM_MC2 05-3650-8332 

Sample Code Material Type 

ii) FR_UFR1 (site) Water Sample 

FR_FRCP1 Water Sample 

GH_FR1 Water Samp!e 

GH_ERC Water Sample 

EV_MC2 Water Sample 

EV_HC1 Water Sample 

LC_LCDSSLCC Water Sample 

CM_MC2 Water Sample 

Data Transform Zeta 

Untransformed NA 

Dunnett Multiple Comparison Test 

Sample Code vs 

6' FR_UFR1 (site) 

Auxiliary Tests 

Attribute 

Sample Code 

FR_FRCP1 

GH_FR1 

GH_ERC 

EV_MC2 

EV_HC1 

LC_LCDSSLCC 

CM_MC2 

Test 

Report Date: 

Test Code: 

04 Aug-15 15:01 (p 1 of 2) 

15553, 15555, 1118-1915-0526 

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: Pseudokirchnerie!!a subcapitata Brine: 

Source: In-House Culture Age: 7d 

Sample Date Receive Date Sample Age Client Name Project 

22 Jul-15 08:46 23 Jul-15 07:00 46h (10 °C) Teck Coal 

22 Jul-15 09:14 23 Jul-15 07:00 46h (10 °C) 

21 Jul-15 08:20 23 Jul-15 07:00 71h (10 °C) 

21Jul-1507:15 23 Jul-15 07:00 72h (10 °C) 

22 Jul-1510:15 23 Jul-15 07:00 45h (10 °C) 

22 Jul-15 08:40 23 Jul-15 07:00 46h (10 "C) 

21 Jul-1514:22 23 Jul-15 07:00 65h (10 'C) 

21 Jul-1514:00 23 Jul-15 07:00 65h (10 °C) 

Sample Source Station Location Latitude Longitude 

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 

-0.2086 2.526 

4.5 2.526 

-0.8047 2.526 

3.726 2.526 
-1.878 2.526 

5.871 2.526 
3.964 2.526 

Test Stat 

Seed 

NA 

MSD 

10.6 

10.6 

10.6 

10.6 

10.6 

10.6 

10.6 

Critical 

(!) FR_UFR1_Q_06072015_N (site c 

FR_FRCP1_Q_06072015_N 

GH_FR1_WS_2015_07 _20_N 

GH_ERC_WS_2015_07 _21_N 

EV _MC2_WS_2015-07-22_N 

EV _HC1_WS_2015-07-22_N 

LC_LCDSSLCC_WS_2015-07-21 

CM_MC2_WKLY _WS_20150721 

PMSD Test Result 

8.42% 

OF P-Value P-Type Decision(a:5%) 

10 0.9585 CDF Non-Significant Effect 

10 0.0004 CDF Significant Effect 

10 0.9941 CDF Non-Significant Effect 

10 0.0028 CDF Significant Effect 

10 1.0000 CDF Non-Significant Effect 

10 <0.0001 CDF Significant Effect 

10 0.0015 CDF Significant Effect 

?-Value Decision(a:So/o) 
Control Trend Mann-Kenda!! 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 Mean Square 

4430.264 

1313.375 

5743.639 

Test 

632.8948 

46.90625 

Bartlet! Equality of Variance 

Shapiro-Wilk W Normality 

Test Stat 

3.62 

0.9534 

OF 

7 
28 

35 

Critical 

18.48 

0.9166 

F Stat 

13.49 

P~Value 

0.8223 

0.1336 

CETIS™ v1.8.7.16 

P-Value Decision(a:5%) 

<0.0001 Significant Effect 

Decision(a:1%) 

Equal Variances 

Normal Distribution 

Analyst:. __ _ QA: __ _ 
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(i) 

CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 00-8912-0704 Endpoint: Cell Yield 

Report Date: 

Test Code: 

04 Aug-15 14:59 (p 1 of 2) 

15553, 15555, 1 118-1915-0526 

Nautilus Environmental 

CETIS Version: CET1Sv1.8.7 

Analyzed: 04 Aug-1514:49 Analysis: Parametric-Control vs Treatments Official Results: Yes 

Batch ID: 19-8168-4051 Analyst: Mimi Tran 
Start Date: 24 Jul-15 07:00 

Test Type: Cell Growth 

Protocol: EC/EPS 1/RM/25 Diluent: Deionized Water+ nutrients 

Ending Date: 27 Jul-15 07:00 Species: Pseudokirchneriella subcapitata Brine: 
Duration: 72h Source: In-House Culture Age: 7d 

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

lab Control 13-6408-3280 24Jul-15 24 Jul-15 7h Teck Coal 

FR_UFR1 (site) 07-9078-6561 22 Jul-15 08:46 23 Jul-15 07:00 46h (10 °C) 

FR_FRCP1 15-9893-0345 22 Jul-15 09:14 23 Jul-15 07:00 46h (10 °C) 

GH_FR1 02-6250-8370 21 Jul-15 08:20 23 Jul-15 07:00 71 h (10 °C) 

GH_ERC 20-1043-7997 21Jul-1507:15 23 Jul-15 07:00 72h (10 °C) 

EV_MC2 17-4378-1447 22 Jul-1510:15 23 Jul-15 07:00 45h (10 °C) 

EV_HC1 13-3531-9832 22 Jul-15 08:40 23 Jul-15 07:00 46h (10 °C) 

LC_LCDSSLCC 19-3928-1982 21Jul-1514:22 23 Jul-15 07:00 65h (10 °C) 

CM_MC2 05-3650-8332 21 Jul-1514:00 23 Jul-15 07:00 65h (10 °C) 

Sample Code Material Type Sample Source Station Location Latitude Longitude 

Lab Control Water Sample Teck Coal Lab Control (DI w/ nutrients) 

FR_UFR1 (site) Water Sample Teck Coal © FR_UFR1_Q_06072015_N (site c (D s.'1te tv.,'fh-o \ 
FR_FRCP1 Water Sample 

GH_FR1 Water Sample 

GH_ERC Water Sample 

EV_MC2 Water Sample 

EV_HC1 Water Sample 

LC_LCDSSLCC Water Sample 

CM_MC2 Water Sample 

Data Transform Zeta 

Untransformed NA 

Dunnett Multiple Comparison Test 

Sample Code 

Lab Control 

Auxiliary Tests 

Attribute 

Control Trend 

ANOVA Table 

VS Sample Code 

FR_UFR1 (site) 

FR_FRCP1 

GH_FR1 

GH_ERC 

EV_MC2 

EV_HC1 

LC_LCDSSLCC 

CM_MC2 

Test 

Mann-Kendall Trend 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Cea! 

Alt Hyp Trials Seed 

C<T NA NA 

Test Stat Critical MSD 

26.32 2.541 8.052 
21.71 2.541 9.862 

16.62 2.541 9.862 

22.36 2.541 9.862 

17.46 2.541 9.862 

23.52 2.541 9.862 
15.14 2.541 9.862 

17.2 2.541 9.862 

Test Stat Critical 

Source Sum Squares Mean Square DF 

Between 42541.42 5317.678 8 

FR_FRCP1_Q_06072015_N 

GH_FR1_WS_2015_07 _20_N 

GH_ERC_WS_2015_07 _21_N 

EV _MC2_ WS_2015-07-22_N 

EV _HC1_WS_2015-07-22_N 

LC_LCDSSLCC_WS_2015-07-21 

CM_MC2_WKLY _WS_20150721 

PMSD Test Result 

23.2°/o 

OF P-Value P-Type Decision(a:5%) 

14 <0.0001 CDF Significant Effect 

10 <0.0001 CDF Significant Effect 

10 <o.oooi 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°!o} 

0.7232 Non-significant Trend in Controls 

F Stat P-Value Oecision(a:S°!o} 

132.4 <0.0001 Significant Effect 
~E~r~ro~r _____ __c1405.375~~----40_._1_53_5_7 _____ 3~5 __ _ 
Total 43946.8 43 

Distributional Tests 

Attribute Test Test Stat Critical P-Value Decision(a:1°/o) 
Variances Bartlett Equality of Variance 6.775 20.09 0.5611 Equal Variances 
Distribution Shapiro-Wilk W Normality 0.9679 0.9295 0.2556 Normal Distribution 

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

~ 
Au-tn/~ 

QA: __ _ 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 00-8912-0704 Endpoint: Cell Yield 

Analyzed: 04 Aug-1514:49 Analysis: Parametric-Control vs Treatments 

Cell Yield Summary 

Sample Code Count Mean 95% LCL 95o/n UCL Median 

Lab Control 8 42.5 39.47 45.53 42 

FR_UFR1 (site) 8 125.9 118.1 133.7 129.5 

FR_FRCP1 4 126.8 115.6 137.9 126 

GH_FR1 4 107 97.72 116.3 108 

GH_ERC 4 129.3 117.8 140.7 130 

EV_MC2 4 110.3 102 118.5 111 

EV_HC1 4 133.8 125 142.5 135 

LC_LCDSSLCC 4 101.3 94.33 108.2 100.5 

CM_MC2 4 109.3 101.6 116.9 109 

Cell Yield Detail 

Sample Code Rep 1 Rep 2 Rep3 Rep4 Rep 5 

Lab Control 39 46 40 47 44 

FR_UFR1 (site) 114 135 133 132 116 

FR_FRCP1 119 136 126 126 

GH_FR1 108 108 99 113 

GH_ERC 120 128 137 132 

EV_MC2 108 104 115 114 

EV_HC1 126 135 139 135 

LC_LCDSSLCC 102 97 99 107 

CM_MC2 107 115 104 111 

Graphics 

" [ ] ~ B El [OJ ,. 
El ~ t!l t!l ,. 

' 
, 
~ 

. 
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000-469-187-1 CETIS'M v1.8.7.16 

Report Date: 

Test Code: 

CETIS Version: 
Official Results: 

Min Max 

38 47 

114 135 

119 136 

99 113 
120 137 
104 115 

126 139 

97 107 

104 115 

Rep 6 Rep? 

46 38 

127 115 

• 
••• 

• • • 
·'·~ -•.S '·' 

""""It< 

04 Aug-1514:59 (P 2 of 2) 

15553, 15555, 1 118-1915-0526 

Nautilus Environmental 

CETISv1.8.7 

Yes 

Std Err CV% 

1.282 8.53o/o 

3.308 7.43°/o 
3.497 5.52°/o 
2.915 5.45o/o 
3.591 5.56% 

2.594 4.71% 

2.75 4.11°/o 
2.175 4.3°/o 
2.394 4.38°/o 

Reps 

40 

135 

• 

,. 
""' • 

,, 

Analyst: __ _ 

• 

0/oEffect 
O.Oo/o 
-196.2%1 
-198.2°/o 
-151.8°/o 
-204.1% 

-159.4% 
-214.7% 
-138.2°/o 
-157.1°/o 

~ 

~111~ 
QA: __ _ 
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CETIS Analytical Report Report Date: 
Test Code: 

04Aug-1515:01 (p1 of 2) 

15553, 15555, 1118-1915-0526 

EC Alga Growth Inhibition Test Nautilus Environmental 

Analysis ID: 05-7269-1465 Endpoint: Cell Yield CETIS Version: CETISv1.8.7 

Analyzed: 04 Aug-15 14:58 Analysis: Parametric-Centro! vs Treatments Official Results: Yes 

Batch ID: 19-8168-4051 Analyst: Mimi Tran 

Start Date: 24 Jul-15 07:00 

Test Type: Ce!! Growth 

Protocol: ECIEPS 1/RM/25 Diluent: Deionized Water+ nutrients 

Ending Date: 27 Jul-15 07:00 Species: Pseudokirchneriella subcapitata Brine: 

Duration: 72h Source: In-House Culture Age: 7d 

Sample Code Sample ID Sample Date Receive Date Sample Age Client Name 
FR_UFR1 (site) 07-9078-6561 22 Jul-15 08:46 23 Jul-15 07:00 46h (10 °C) Teck Coal 

FR_FRCP1 15-9893-0345 22 Jul-15 09:14 23 Jul-15 07:00 46h (10 °C) 

GH_FR1 02-6250-8370 21 Jul-15 08:20 23 Jul-15 07:00 71h (10 °C) 

GH_ERC 20-1043-7997 21Jul-1507:15 23 Jul-15 07:00 72h (10 °C) 

EV_MC2 17-4378-144 7 22 Jul-15 10:15 23 Jul-15 07:00 45h (10 °C) 

EV_HC1 13-3531-9832 22 Jul-15 08:40 23 Jul-15 07:00 46h (10 °C) 

LC_LCDSSLCC 19-3928-1982 21Jul-1514:22 23 Jul-15 07:00 65h (10 °C) 

CM_MC2 05-3650-8332 21 Jul-15 14:00 23 Jul-15 07:00 65h (10 °C) 

Sample Code Material Type Sample Source Station Location Latitude 
FR_UFR1 (site) 

FR_FRCP1 

GH_FR1 

GH_ERC 

EV_MC2 

Water Sample 
Water Sample 
Water Sample 
Water Sample 
Water Sample 

Teck Coal 

Teck Coal 

Teck Coal 
Teck Coal 
Teck Coal 
Teck Coal 

Teck Coal 
Teck Coal 

(i)FR_UFR1_Q_06072015_N (site c 

FR_FRCP1_Q_06072015_N 

GH_FR1_WS_2015_07 _20_N 

GH_ERC_WS_2015_07 _21_N 

EV _MC2_WS_2015-07-22_N 

EV_HC1 Water Sample 
LC_LCDSSLCC Water Sample 
CM_MC2 Water Sample 

Data Transform Zeta 
Untransformed NA 

Dunnett Multiple Comparison Test 

Alt Hyp Trials Seed 

C<T NA NA 

EV _HC1_WS_2015-07-22_N 

LC_LCDSSLCC_ WS_2015-07-21 

CM_MC2_WKLY _WS_20150721 

PMSD Test Result 
8.42% 

Sample Code vs Sample Code Test Stat Critical MSD OF P-Value P-Type Decision(a:5o/o) 
FR_UFR1 (site) 

Auxiliary Tests 

Attribute 
Control Trend 

ANOVA Table 

FR_FRCP1 
GH_FR1 
GH_ERC 
EV_MC2 
EV_HC1 

LC_LCDSSLCC 
CM_MC2 

Test 

Mann-Kenda!! Trend 

0.2086 2.526 10.6 
-4.5 2.526 10.6 
0.8047 2.526 10.6 
-3.726 2.526 10.6 
1.878 2.526 10.6 
-5.871 2.526 10.6 
-3.964 2.526 10.6 

Test Stat Critical 

Source Sum Squares Mean Square OF 
Between 4430.264 632.8948 7 

Error 1313.375 46.90625 28 

10 
10 
10 
10 
10 
10 
10 

~~~~~~~~~~~~~~~~--~~~~~~-

Total 5743.639 35 

Distributional Tests 

Attribute 
Variances 
Distribution 

Test 
Bartlett Equality of Variance 
Shapiro-Wilk W Normality 

Test Stat Critical 
3.62 18.48 
0.9534 0.9166 

0.8795 

1.0000 
0.6485 

1.0000 
0.1740 
1.0000 
1.0000 

P-Value 

0.9049 

F Stat 

13.49 

0.8223 

0.1336 

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 

Decision(a:5o/o) 
Non-significant Trend in Controls 

P-Value Decision(a:5°/o) 
<0.0001 Significant Effect 

Decision(a:1%) 
Equal Variances 
Normal Distribution 

Project 

Longitude 

~ 
1(-~ 11 / rr-

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



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 05-7269-1465 Endpoint: Cell Yield 
Analyzed: 04 Aug-15 14:58 Analysis: Parametric-Control vs Treatments 

Cell Yield Summary 

Sample Code 

FR_UFR1 (site) 

FR_FRCP1 

GH_FR1 

GH_ERC 

EV_MC2 

EV_HC1 

LC_LCDSSLCC 

CM_MC2 

Cell Yield Detail 

Sample Code 

FR_UFR1 (site) 

FR_FRCP1 

GH_FR1 

GH_ERC 

EV_MC2 

EV_HC1 

LC_LCDSSLCC 

CM_MC2 

Graphics 

000-469-187-1 

Count 

8 
4 

4 

4 

4 

4 

4 
4 

Rep 1 

114 

119 

108 

120 

108 

126 

102 

107 

Er 
El 

Mean 

125.9 

126.8 

107 

129.3 

110.3 

133.8 

101.3 

109.3 

Rep 2 
135 

136 

108 

128 

104 

135 

97 

115 

95°/o LCL 95% UCL Median 

118.1 133.7 129.5 

115.6 

97.72 

117.8 

102 

125 

94.33 

101.6 

Rep 3 
133 

126 

99 

137 

115 

139 

99 

104 

~' 

137.9 

116.3 

140.7 

118.5 

142.5 

108.2 

116.9 

Rep4 

132 

126 

113 

132 

114 

135 

107 

111 

126 

108 

130 

111 

135 

100.5 

109 

Rep 5 
116 

., c 

CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

04 Aug-15 15:01(p2 of 2) 

15553, 15555, 1j18-1915-0526 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Min 

114 

119 

99 

120 

104 

126 

97 

104 

Rep 6 

127 

• • 

Max 

135 

136 

113 

137 

115 

139 

107 

115 

Rep 7 

115 

• • 
••• 

• 

Std Err 

3.308 

3.497 

2.915 

3.591 

2.594 

2.75 

2.175 

2.394 

Rep 8 

135 

... 
• • 

CV0/n 
7.43%i 
5.52% 

5.45°/o 
5.56°/o 
4.71% 

4.11%1 

4.3% 
4.38°/o 

• 

-1.0 .a,< o.o o.> 

"""~'" 

Analyst: __ _ 

• 

o/o:tEffect 
0.0% 
-0.7°/o 
15.0o/o 
-2.68°/o 
12.41% 
-6.26o/o 
19.56% 
13.21% 

QA: __ _ 



 

 

APPENDIX C – Hyalella azteca Toxicity Test Data 



Hyale/la azteca 28-d Toxicity Test Summary Sheet 

Client: Teck 
Work Order No.: 15566 

Sample Information: 

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

Various - See below 
Aug 5, 11, 12, 19, 26, 2015 
Aug 6, 13, 20, 27, 2015 
1-2x 20L per refresh 

Test Organism Information: 

Species: Hyalella azteca 
Supplier: Aquatic Research Organisms, NH 
Date received: 06-Aug-15 
Age or size (Day 0): -"8-'-d;;.:a;;.<.y.::.s ________ _ 

NaCl Reference Toxicant Results: 

Reference Toxicant ID: HA100 
Stock Solution ID: n/a 
Date Initiated: 06-Aug-15 

96-h LC50 (95% CL): 5.7 (4.0 - 8.0) g/L NaCl 

Start Date: 06-Aug-15 
Set up by: .:..K.::.J.:::cl _____ _ 

",.iqci o . 
96-h LC50 Reference Toxicant Mean and Range: 5.1 (4.2 - 6.2);J!,_. CV (Yo). 11 

Test Results· 

Sample ID Survival ± SD (%) Average Dry Wt. ± SD (mg) 

Control 98.0 ± 4.5 0.84 ± 0.10 
FR_UFR1 ± ± 0.15 

. 
94.0 8.9 0.59 

GH_FR1 68.0 ± 43.2 0.51 ± 
. 

0.22 
CM_MC2 66.0 ± 21.9'·1 0.29 ± 0.21'·1 

FR_FRCP1 86.0 ± 20.7 0.65 ± 
. 

0.08 
• Samples that are significantly different from Control. 
1 Samples that are significantly different from site control FR_UFR1. 

Reviewed by: Date reviewed: No o · 0 1 -!.,.--
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Sample ID 
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Technician Initials 

Sample ID 

Control 
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"" 11'-1 
CW\_ 111\.U 
f\1..Ci'1.. 

Technician Initials 

Comments: 

Reviewed by: 

Chronic H. azteca Sediment Toxicity Test Data Sheet 
Freshwater Sediment Water Quality 

Teck Start Date: 06-Aug-15 

Termination Date: ..::0.::.3-..::Sc:ei::.P·...:.15=---------
See below Test Organism: .:.H"-. .o:;az:::.le:::oc::::a ________ _ 

Temperature (°C) 

Day 
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Dissolved oxygen (mg/L) 
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Sample ID: 
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Comments: 

Reviewed by: 

Chronic H. azteca Sediment Toxicity Test Data Sheet 
Freshwater Sediment Water Quality 

Teck 

See below 
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Work Order No: 

Sample ID: 
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See below 
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H. azteca Toxicity Test Data Sheet 
Freshwater 28-d Survival and Weight 

Start Date: 06-Aug-15 

Termination Date: 03-Sep-15 
~~-'--~~~~~~~~~~~~~ 

Test Organism: Hya/elia azteca 
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H. azteca Toxicity Test Data Sheet 
Freshwater 28-d SuNival and Weight 

Start Date: 06-Aug-15 
~~-"-~~~~~~~~~~~~~ 

Termination Date: 03-Sep-15 
~~~~~~~~~~~~~~~~ 

Test Organism: Hyalel/a azteca 
~~~~~~~~~~~~~~~~ 
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CETIS Summary Report Report Date: 

Test Code: 

09 Sep-1511:51(p1 of 2) 

15566 I 05-6924-6273 

Hyalella 28-d Survival and Growth Sediment Test Nautilus Environmental 

Batch ID: 03-7710-1376 

Start Date: 06 Aug-15 

Ending Date: 03 Sep-15 

Duration: 28d Oh 

Sample Code Sample ID 

Control 13-3557-1625 

FR_UFR1 10-2451-8280 

GH_FR1 17-4148-1335 

CM_MC2 14-6230-77 45 

FR_FRCP1 20-7156-3351 

Analyst: Karen Lee Test Type: Survival-Growth 

Protocol: EPN600/R-99/064 (2000) Diluent: Mod-Hard Synthetic Water 

Species: Hya!ella azteca Brine: 

Source: Aquatic Research Organisms, NH Age: 8-d 

Sample Date Receive Date Sample Age Client Name 
06 Aug-15 06 Aug-15 NA Teck Coal 

05 Aug-15 09:55 06 Aug-15 06:30 14h 

05 Aug-15 08:30 06 Aug-15 06:30 16h 

05 Aug-15 06 Aug-15 06:30 24h 

05 Aug-15 10:40 06 Aug-15 06:30 13h 

Project . 

Sample Code Material Type Sample Source Station Location Latitude Longitude 

Control Water Sample 
FR_UFR1 Water Sample 
GH_FR1 Water Sample 

CM_MC2 Water Sample 
FR_FRCP1 Water Sample 

Test Acceptability 

Analysis ID Endpoint 

10-7029-9155 Survival Rate 

Mean Dry Weight-mg Summary 

Sample Code 

Control 
FR_UFR1 
GH_FR1 
CM_MC2 
FR_FRCP1 

Survival Rate Summary 

Sample Code 

Control 
FR_UFR1 
GH_FR1 
CM_MC2 
FR_FRCP1 

Mean Dry Weight-mg Detail 

Sample Code 

Control 

FR_UFR1 

GH_FR1 

CM_MC2 

FR_FRCP1 

Survival Rate Detail 

Sample Code 

Control 
FR_UFR1 

GH_FR1 

CM_MC2 

FR_FRCP1 

000-469-187-1 

Count 

5 

5 
4 

5 
5 

Count 

5 

5 
5 

5 
5 

Rep 1 

0.7944 

0.616 

0.6256 

0.66 

0.554 

Rep 1 

0.9 

0.9 

0.9 

0.5 

Teck Coal 
Teck Coal 

Teck Coal 
Teck Coal 

Teck Coal 

Attribute 

Control Resp 

Mean 95% LCL 

0.8359 0.7095 
0.5886 0.4043 

0.5056 0.1573 
0.2933 0.03499 
0.6467 0.5431 

Mean 95o/o LCL 

0.98 0.9245 
0.94 0.8289 
0.68 0.1431 
0.66 0.388 
0.86 0.6025 

Rep 2 Rep 3 

0.786 0.958 

0.57 0.3463 

0.624 

0.2614 0.19 

0.625 0.6578 

Rep 2 Rep3 

1 1 

0.8 

0 1 
0.7 0.3 

0.9 

Control 
FR_UFR1_Q_20072015_N 

GH_FR1_WS_2015_08_03_N 

CM_MC2_WKLY _WS_20150805_ 

FR_FRCP1_ Q_20072015_N 

Test Stat TAC Limits Overlap Decision 

0.98 0.8 - NL Yes Passes Acceptability Criteria 

95o/o UCL Min Max Std Err Std Dev CV% 0/oEffect 

0.9623 0.716 0.958 0.04552 0.1018 12.18°/o 0.0% 
0.7729 0.3463 0.7278 0.06637 0.1484 25.22o/o 29.58% 
0.8539 0.178 0.6256 0.1094 0.2189 43.29°/o 39.51% 
0.5516 0.17 0.66 0.09303 0.208 70.93% 64.91°/o 
0.7503 0.554 0.78 0.03732 0.08346 12.91% 22.63% 

95°/o UCL Min Max Std Err Std Dev CV% %Effect 

1 0.9 0.02 0.04472 4.56% 0.0% 
0.8 0.04 0.08944 9.52% 4.08% 
0 0.1934 0.4324 63.59% 30.61°/o 

0.932 0.3 0.9 0.09798 0.2191 33.2% 32.65o/o 
1 0.5 0.09274 0.2074 24.11% 12.24% 

Rep4 Rep 5 

0.716 0.925 

0.683 0.7278 

0.595 0.178 

0.185 0.17 

0.78 0.6167 

Rep4 Reps 

1 1 

0.9 

0.5 

0.7 0.7 

0.9 

CETIS™ v1.8.7.16 Analyst: __ _ 



CETIS Summary Report 

Hyalella 28-d Survival and Growth Sediment Test 

Survival Rate Binomials 

Sample Code Rep 1 Rep 2 

Control 9/10 10/10 

FR_UFR1 10/10 10/10 

GH_FR1 9/10 0/10 

CM_MC2 9/10 7110 

FR_FRCP1 5/10 10/10 

000-469-187-1 

Rep 3 Rep4 Rep 5 

10/10 10/10 10/10 

8/10 10/10 9/10 

10/10 10/10 5/10 

3/10 7/10 7110 

9/10 10/10 9/10 

CETIS" v1.8.7.16 

Report Date: 

Test Code: 

09Sep-1511:51 (p2of 2) 

15566 I 05-6924-6273 

Nautilus Environmental 

Analyst:. __ _ 



CETIS Analytical Report 

Hyalella 28-d Survival and Growth Sediment Test 

Analysis ID: 08-5824-4407 Endpoint: Survival Rate 
Analyzed: 05 Oct-15 12:33 Analysis: Parametric-Two Sample 

Batch ID: 03-7710-1376 Test Type: Survival-Growth 

Start Date: 06 Aug-15 Protocol: EPA/600/R-99/064 (2000) 

Ending Date: 03 Sep-15 Species: Hyalella azteca 

Duration: 28d Oh Source: Aquatic Research Organisms, NH 

Report Date: 

Test Code: 

CETIS Version: 
Official Results: 

05 Oct-1512:34 (p 1 of 2) 

15566 I 05-6924-6273 

Nautilus Environmental 

CET1Sv1.8.7 
Yes 

Analyst: Karen Lee 

Diluent: Mod-Hard Synthetic Water 

Brine: 

Age: 8-d 

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

Control 13-3557-1625 

FR_UFR1 10-2451-8280 

06 Aug-15 06 Aug-15 NA 

05 Aug-15 09:55 06 Aug-15 06:30 14h 

Teck Coal 

Sample Code Material Type 

Control Water Sample 

FR_UFR1 Water Sample 

Data Transform Zeta 

Angular (Corrected) NA 

Equal Variance t Two-Sample Test 

Sample Code vs Sample Code 

Control FR_UFR1 

Test Acceptability Criteria 

Sample Source 

Teck Coal 

Teck Coal 

Alt Hyp Trials 

C>T NA 

Test Stat Critical 

0.8756 1.86 

Attribute Test Stat TAC Limits Overlap 

Control Resp 0.98 0.8 - NL Yes 

ANOVA Table 

Source Sum Squares Mean Square 

Between 0.009294413 0.009294413 
Error 0.0969765 0.01212206 
Total 0.1062709 

Distributional Tests 

Attribute Test Test Stat 
Variances Variance Ratio F 3.564 
Distribution Shapiro-Wilk W Normality 0.8288 

Survival Rate Summary 

Sample Code Count Mean 95% LCL 
Control 5 0.98 0.9245 
FR_UFR1 5 0.94 0.8289 

Angular {Corrected) Transformed Summary 

Sample Code Count Mean 95% LCL 

Control 5 1.379 1.289 
FR_UFR1 5 1.318 1.148 

Survival Rate Detail 

Sample .Code Rep 1 Rep 2 Rep3 
Control 0.9 1 1 
FR_UFR1 0.8 

Angular {Corrected) Transformed Detail 

Sample Code Rep 1 Rep2 Rep3 
Control 1.249 1.412 1.412 
FR_UFR1 1.412 1.412 1.107 

Station Location Latitude 

Control 

FR_UFR1_Q_20072015_N 

Seed PMSD Test Result 

NA 8.11%:. 

MSD DF P-Value P-Type Decision(a:5%) 

0.13 8 0.2034 CDF Non-Significant Effect 

Decision 

Passes Acceptability Criteria 

DF F Stat P-Value Decision{a:5°/o) 

0.7667 0.4068 Non-Significant Effect 

8 
9 

Critical P-Value Decision(a:1%) 

23.15 0.2460 Equal Variances 

0.7411 0.0324 Normal Distribution 

95o/o UCL Median Min Max Std Err 

0.9 0.02 
0.8 0.04 

95% UCL Median Min Max Std Err 

1.47 1.412 1.249 1.412 0.03259 
1.489 1.412 1.107 1.412 0.06153 

Rep4 Reps 

1 1 

0.9 

Rep4 Rep 5 

1.412 1.412 

1.412 1.249 

Longitude 

CV% 11/oEffect 

4.56% 0.0%i 

9.52% 4.08o/o 

CV% %Effect 

5.28% 0.0% 

10.44% 4.42°/o 

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: 08-5824-4407 Endpoint: Survival Rate 

Report Date: 

Test Code: 

05 Oct-1512:34 (p 2 of 2) 

15566 I 05-6924-6273 

Nautilus Environmental 

Analyzed: 05 Oct-15 12:33 Analysis: Parametric-Two Sample 

CETIS Version: CETISv1 .8.7 
Official Results: Yes 

Survival Rate Binomials 

Sample Code 

Control 
FR_UFR1 

Graphics 

•of 0.0 

0.0 

'·' 

000-469-187-1 

I" 

Rep 1 

9/10 

10/10 

Rep2 

10/10 

10/10 

Rep3 

10/10 

8/10 

'"-"'" 

Rep4 Reps 

10/10 10/10 

10/10 9/10 

• • 
o.• 

• • • I? ·-~ ; .......................................... ,,,, ............................................ .. 
0, 

• 
0.!5 

• 

Ronklt> 

CETIS'" v1.8.7.16 Analyst: __ _ QA: 



CETIS Analytical Report Report Date: 

Test Code: 

09Sep-1511:49(p1 of 2) 

15566 I 05-6924-6273 

Hyalella 28-d Survival and Growth Sediment Test Nautilus Environmental 

Analysis ID: 10-7029-9155 

Analyzed: 09 Sep-1511:48 

Batch ID: 03-7710-1376 

Start Date: 06 Aug-15 

Ending Date: 03 Sep-15 

Duration: 28d Oh 

Sample Code Sample ID 

Control 13-3557 -1625 

GH_FR1 17-4148-1335 

CM_MC2 14-6230-77 45 

FR_FRCP1 20-7156-3351 

Endpoint: Survival Rate 
Analysis: Parametric-Two Sample 

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 

06 Aug-15 06 Aug-15 NA 

05 Aug-15 08:30 06 Aug-15 06:30 16h 

05 Aug-15 06 Aug-15 06:30 24h 

05 Aug-1510:40 06 Aug-15 06:30 13h 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

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 

Contra! Water Sample 
GH_FR1 Water Sample 

CM_MC2 Water Sample 

FR_FRCP1 Water Sample 

Data Transform Zeta 

Angular (Corrected) NA 

Equal Variance t Two-Sample Test 

Sample Code vs Sample Code 

Control GH_FR1 

CM_MC2 
FR_FRCP1 

Test Acceptability Criteria 

Attribute 

Control Resp 

ANOVA Table 

Source 

Between 

Error 

Total 

Distributional Tests 

Attribute 

Test Stat TAC Limits 

0.98 0.8 - NL 

Sum Squares 

0.5742533 

1.671859 

2.246112 

Test 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Alt Hyp Trials 

C>T NA 

Test Stat Critical 

1.55 1.86 
3.73 1.86 
1.322 1.86 

Overlap 

Yes 

Mean Square 

0.1914178 

0.1044912 

Test Stat 
Variances Bartlett Equality of Variance 10.92 
Distribution Shapiro-Wllk W Normality 0.8748 

Survival Rate Summary 

Sample Code Count Mean 95°/o LCL 

Control 5 0.98 0.9245 
GH_FR1 5 0.68 0.1431 
CM_MC2 5 0.66 0.388 
FR_FRCP1 5 0.86 0.6025 

Angular (Corrected) Transformed Summary 

Sample Code Count Mean 95% LCL 

Control 5 1.379 1.289 
GH_FR1 5 1.003 0.3362 
CM_MC2 5 0.9604 0.662 
FR_FRCP1 5 1.222 0.9023 

000-469-187-1 

Seed 

NA 

Control 

GH_FR1_WS_2015_08_03_N 

CM_MC2_WKLY _WS_20150805_ 

FR_FRCP1_Q_20072015_N 

PMSD Test Result 

14.4o/o 

MSD OF P-Value P-Type Decision(a:5°/o) 

0.451 8 0.0798 CDF Non-Significant Effect 

0.209 8 0.0029 CDF Significant Effect 

0.222 8 0.1114 CDF Non-Significant Effect 

Decision 

Passes Acceptability Criteria 

OF 

3 
16 

19 

Critical 

11.34 

0.866 

95o/o UCL 

1 

1 

0.932 

95% UCL 

1.47 

1.671 

1.259 

1.541 

F Stat 

1.832 

P-Value 

0.0122 

0.0143 

Median 

0.9 

0.7 

0.9 

Median 

1.412 

1.249 
0.9912 

1.249 

P-Value Decision(a:So/o) 

0.1820 Non-Significant Effect 

Decision{a:1o/o) 

Equal Variances 

Norma! Distribution 

Min Max Std Err 

0.9 0.02 

0 0.1934 

0.3 0.9 0.09798 

0.5 0.09274 

Min Max Std Err 

1.249 1.412 0.03259 

0.1588 1.412 0.2403 
0.5796 1.249 0.1075 
0.7854 1.412 0.115 

CVo/o 

4.56°/o 

63.59% 

33.2% 

24.11% 

CV% 

5.28o/o 

53.55% 
25.03% 

21.04% 

CETIS'M v1 .8.7.16 Analyst: __ _ 

%Effect 

0.0% 
30.61 Ofo 

32.65% 

12.24% 

%Effect 

0.0% 

27.26% 

30.37% 

11.45% 



CETIS Analytical Report Report Date: 

Test Code: 

09Sep-1511:49(p2of 2) 

15566 I 05-6924-6273 

Hyalella 28Md Survival and Growth Sediment Test Nautilus Environmental 

Analysis ID: 10-7029-9155 Endpoint: Survival Rate 
Analyzed: 09 Sep-1511:48 Analysis: 

Survival Rate Detail 

Sample Code Rep 1 Rep 2 

Control 0.9 1 
GH_FR1 0.9 0 
CM_MC2 0.9 0.7 

FR_FRCP1 0.5 

Angular (Corrected) Transformed Detail 

Sample Code 
Control 
GH_FR1 

CM_MC2 

FR_FRCP1 

Survival Rate Binomials 

Sample Code 
Control 
GH_FR1 

CM_MC2 

FR_FRCP1 

Graphics 

::1···~······ ,, 

M [._ 

000-469-187-1 

Rep 1 Rep2 

1.249 1.412 

1.249 0.1588 

1.249 0.9912 

0.7854 1.412 

Rep 1 Rep2 

9/10 10/10 

9/10 0/10 

9/10 7/10 

5/10 10/10 

ParametricRTwo Sample 

Rep 3 Rep4 Rep 5 

1 1 

0.5 

0.3 0.7 0.7 

0.9 1 0.9 

Rep 3 Rep4 Rep 5 

1.412 1.412 1.412 

1.412 1.412 0.7854 

0.5796 0.9912 0.9912 

1.249 1.412 1.249 

Rep 3 Rep4 Reps 

10/10 10/10 10/10 

10/10 10/10 5/10 

3/10 7110 7110 

9/10 10/10 9/10 

1:i '·' ,. 
~ t 
".'.: 0,0 -

• 
Fl\_R\0'1 

CETIS'M v1.8.7.16 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

• 
• 

• • 
• • 

M o.s 

Rlnklt. 

Analyst: __ _ 



CETIS Analytical Report Report Date: 

Test Code: 

09 Sep-1511:49(p1 of 2) 

15566 I 05-6924-6273 

Hyalella 28~d Survival and Growth Sediment Test Nautilus Environmental 

Analysis ID: 02-9844-2283 Endpoint: Survival Rate CETIS Version: CETISv1.8.7 

Analyzed: 09 Sep-1511:49 Analysis: Parametric-Two Sample Official Results: Yes 

Batch ID: 03-7710-1376 Test Type: Survival-Growth Analyst: Karen Lee 

Start Date: 06 Aug-15 Protocol: EPA/600/R-99/064 (2000) Diluent: Mod-Hard Synthetic Water 

Ending Date: 03 Sep-15 Species: Hyalella azteca Brine: 

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

Sample Code Sample ID 

FR_UFR1 10-2451-8280 

GH_FR1 17-4148-1335 

CM_MC2 14-6230-77 45 

FR_FRCP1 20-7156-3351 

Sample Code Material Type 

FR_UFR1 Water Sample 

GH_FR1 Water Sample 

CM_MC2 Water Sample 

FR_FRCP1 Water Sample 

Data Transform Zeta 
Angular (Corrected) NA 

Equal Variance t Two-Sample Test 

Sample Code vs 

FR_UFR1 

ANOVA Table 

Source 

Between 

Error 

Total 

Distributional Tests 

Attribute 

Sample Code 

GH_FR1 

CM_MC2 
FR_FRCP1 

Sum Squares 

0.442944 
1.72634 

2.169284 

Test 

Sample Date Receive Date Sample Age Client Name 

05 Aug-15 09:55 06 Aug-15 06:30 14h 

05 Aug-15 08:30 06 Aug-15 06:30 16h 

Teck Coal 

05 Aug-15 06 Aug-15 06:30 24h 

05 Aug-1510:40 06 Aug-15 06:30 13h 

Sample Source 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Alt Hyp Trials 

C >T NA 

Test Stat Critical 

1.27 1.86 
2.89 1.86 
0.7435 1.86 

Mean Square 

0.147648 
0.1078963 

Test Stat 

Seed 

NA 

Station Location 
FR_UFR1_Q_20072015_N 

GH_FR1_WS_2015_08_03_N 

CM_MC2_WKLY _WS_20150805_ 

FR_FRCP1_Q_20072015_N 

Latitude 

PMSD Test Result 

17.6°/o 

MSD DF P-Value P-Type Decision{a:5%) 

0.461 8 0.1199 CDF Non-Significant Effect 

0.230 8 0.0101 CDF Significant Effect 

0.243 8 0.2392 CDF Non-Significant Effect 

OF F Stat P-Value Decision{a:5°/o) 

3 1.368 0.2882 Non-Significant Effect 

16 ---·---.. ·---
19 

Critical P-Value Decision(a:1%) 
Variances Bartlett Equa!lty of Variance 6.777 11.34 0.0794 Equal Variances 
Distribution Shapiro-Wilk W Normality 0.904 0.866 0.0491 Normal Distribution 

Survival Rate Summary 

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

FR_UFR1 5 0.94 0.8289 1 0.8 1 0.04 
GH_FR1 5 0.68 0.1431 1 0.9 0 1 0.1934 
CM_MC2 5 0.66 0.388 0.932 0.7 0.3 0.9 0.09798 
FR_FRCP1 5 0.86 0.6025 1 0.9 0.5 0.09274 

Angular (Corrected) Transformed Summary 

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

FR_UFR1 5 1.318 1.148 1.489 1.412 1.107 1.412 0.06153 
GH_FR1 5 1.003 0.3362 1.671 1.249 0.1588 1.412 0.2403 
CM_MC2 5 0.9604 0.662 1.259 0.9912 0.5796 1.249 0.1075 
FR_FRCP1 5 1.222 0.9023 1.541 1.249 0.7854 1.412 0.115 

Survival Rate Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 Reps 
FR_UFR1 1 1 0.8 1 0.9 
GH_FR1 0.9 0 1 1 0.5 
CM_MC2 0.9 0.7 0.3 0.7 0.7 
FR_FRCP1 0.5 0.9 0.9 

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

Project 

Longitude 

CV% 0/oEffect 

9.52% O.Oo/o 
63.59% 27.66% 
33.2o/o 29.79% 

24.11% 8.51%, 

CV%1 %Effect 

10.44o/o o.0°1o 
53.55o/o 23.89% 
25.03°/o 27.15% 
21.04% 7.35% 

QA: 
:}(vi,L 

o tt - r/1~ 



CETIS Analytical Report 

Hyalella 28-d Survival and Growth Sediment Test 

Analysis ID: 02-9844-2283 Endpoint: Survival Rate 
Analyzed: 09 Sep-1511:49 Analysis: Parametric-Two Sample 

Angular (Corrected) Transformed Detail 

Sample Code Rep 1 
FR_UFR1 1.412 

GH_FR1 1.249 

CM_MC2 1.249 

FR_FRCP1 0.7854 

Survival Rate Binomials 

Sample Code Rep 1 

FR_UFR1 10110 

GH_FR1 9110 

CM_MC2 9110 

FR_FRCP1 5110 

Graphics 

:J EJ b] 
,.~ -·-···-------~ 
0.7 ~ 

> 
"-'I=-

'' 

Rep 2 Rep 3 Rep4 

1.412 1.107 1.412 

0.1588 1.412 1.412 

0.9912 0.5796 0.9912 

1.412 1.249 1.412 

Rep2 Rep 3 Rep4 

10110 8110 10110 

0110 10110 10110 

7110 3110 7110 

10110 9110 10110 

.......... .• .....•..• -------.-.:1-.ii .. ---

Reps 

1.249 

0.7854 

0.9912 

1.249 

Reps 

9110 

5110 

7110 

9110 

,, 

<• • 

000-469-187-1 CETIS™ v1.8.7.16 

• 

Report Date: 

Test Code: 

09Sep-1511:49(p2of 2) 

15566 I 05-6924-6273 

Nautilus Environmental 

CETIS Version: CET1Sv1.8.7 

Official Results: Yes 

• 
• 

• 
• 

'' . .. ,, 

Analyst. __ _ 



CETIS Analytical Report 

Hyalella 28-d Survival and Growth Sediment Test 

Analysis ID: 12-2500-6382 Endpoint: Mean Dry Weight-mg 

Analyzed: 05 Oct-15 12:34 Analysis: Parametric-Two Sample 

Batch ID: 03-7710-1376 Test Type: Survival-Growth 

Start Date: 06 Aug-15 Protocol: EPA/600/R-99/064 (2000) 

Ending Date: 03 Sep-15 Species: Hyalella azteca 
Duration: 28d Oh Source: Aquatic Research Organisms, NH 

Report Date: 

Test Code: 

CETIS Version: 

Official Results: 

05 Oct-15 12:34 (p 1 of 2) 

155661 05-6924-6273 

Nautilus Environmental 

CETISv1.8.7 

Yes 

Analyst: Karen Lee 

Diluent: Mod-Hard Synthetic Water 

Brine: 
Age: 8-d 

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

Control 13-3557-1625 

FR_UFR1 10-2451-8280 

Sample Code Material Type 
Control Water Sample 

FR_UFR1 Water Sample 

Data Transform Zeta 
Untransformed NA 

Equal Variance t Two-Sample Test 

Sample Code vs Sample Code 
Control FR_UFR1 

ANOVA Table 

Source 

Between 
Error 
Total 

Distributional Tests 

Attribute 
Variances 

Sum Squares 

0.1528709 

0.1295437 

0.2824146 

Test 
Variance Ratio F 

06 Aug-15 06 Aug-15 NA 

05 Aug-15 09:55 06 Aug-15 06:30 14h 

Teck Coal 

Sample Source Station Location Latitude 

Teck Coal Control 

Teck Coal FR_ UFR 1 _ Q_20072015_N 

Alt Hyp Trials Seed PMSD Test Result 

C>T NA NA 17.9o/o 

Test Stat Critical MSD DF P-Value P-Type Decision(a:5o/!l) 

3.073 1.86 0.15 8 0.0076 CDF Significant Effect 

Mean Square DF F Stat P-Value Decision(a:5%} 

0.1528709 1 9.441 0.0153 Significant Effect 

0.01619297 8 

9 

Test Stat Critical P-Value Decision{ a: 1°/a) 
2.127 23.15 0.4829 Equal Variances 

Longitude 

Distribution Shapiro-Wilk W Normality 0.9311 0.7411 0.4587 Normal Distribution 

Mean Dry Weight-mg Summary 

Sample Code Count Mean 95%1 LCL 95% UCL Median Min Max Std Err CV0/o %Effect 
Control 5 0.8359 0.7095 0.9623 0.7944 0.716 0.958 0.04552 12.18% O.Oo/o 
FR_UFR1 5 0.5886 0.4043 0.7729 0.616 0.3463 0.7278 0.06637 25.22% 29.58°/o 

Mean Dry Weight-mg Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 Rep 5 
Control 0.7944 0.786 0.958 0.716 0.925 
FR_UFR1 0.616 0.57 0.3463 0.683 0.7278 

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



CETIS Analytical Report 

Hyalella 28-d Survival and Growth Sediment Test 

Analysis ID: 12-2500-6382 
Analyzed: 05 Oct-15 12:34 

Graphics 

""I 

000-469-187-1 

Endpoint: Mean Dry Weight-mg 
Analysis: Parametrlc~Two Sample 

.O.!S 

CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

05 Oct-15 12:34 (p 2 of 2) 
15566 I 05-6924-6273 . 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: __ _ QA: 



 

 

APPENDIX D – Pimephales promelas Toxicity Test Data 



ATTN: Krysta Pearcy Received: various dates
Nautilus Environmental Company Inc. Report Date: 2015/09/02
8664 Commerce Court Version: FINAL
Burnaby, BC
Canada  

NAU104
15-0843, 15-0844, 15-0845, 15-0846

Client Reference: GH_FR1_WS_N
CM_MC2_WKLY_WS_N
FR_FRCP1_Q_N
FR_UFR1_Q_N
not given

Senior Verifier

HydroQual Test Report
Client:
Reference:

Billing:



Fathead Minnow Bench Sheet

Written by JP on 2015/05/01 HydroQual Laboratories Ltd. File: FM 32 Day
F063

Method FM 32 Day ELS Client NAU104 Reference  GH_FR1_WS_N
 15-0843
Test Log

AM PM First Second 

2015/07/24 0 1600 - - JP BS

2015/07/25 1 1000 - - NM -

2015/07/26 2 1110 - - ML -

2015/07/27 3 1040 - - ML DS

2015/07/28 4 1030   NM ML

2015/07/29 5 1010   DS JP

2015/07/30 6 1455   DS CQ

2015/07/31 7 1500   DS HKS

2015/08/01 8 1040   DS HKS

2015/08/02 9 1015   ML JK

2015/08/03 10 915   DS CQ

2015/08/04 11 1300   CQ JP

2015/08/05 12 1000   CQ JP

2015/08/06 13 925   ML HKS

2015/08/07 14 1215   CQ ML

2015/08/08 15 1200   CQ ML

2015/08/09 16 1135   ML HKS

2015/08/10 17 1400   CQ HKS

2015/08/11 18 1030   DS ML

2015/08/12 19 1045   CQ HKS

2015/08/13 20 1145   ML DS

2015/08/14 21 1045   ML JP

2015/08/15 22 1130   DS ML

2015/08/16 23 1015   NM DS

2015/08/17 24 1410   NM JP

2015/08/18 25 1045   ML NM

2015/08/19 26 1430   CQ ML

2015/08/20 27 1040   ML CQ

2015/08/21 28 1530   DS ML

2015/08/22 29 1130   DS ML

2015/08/23 30 1030   NM HKS

2015/08/24 31 1200   CQ JP

2015/08/25 32 1030 - - NM ML

CQ 2 2 mL

NM/ML 2
-

DS 2 2 mL

MN 2 2 mL

ML 2 2 mL

DS 2 2 mL

ML 2 2 mL

CQ 2 2 mL

NM 2 2 mL

NM 2 2 mL

ML 2 2 mL

ML 2 2 mL

CQ 2 2 mL

ML 2 2 mL

CQ 2 2 mL

DS 2 2 mL

CQ 2 1mL

ML 2 1mL

ML 2 1mL

CQ 2 1mL

CQ 2 1mL

CQ 2 1mL

ML 2 1mL

DS 2 1mL

DS 2 1mL

DS 2 1mL

DS 2 1mL

DS 2 1mL

ML 2 -

NM 2 1mL

ML 2 -

Feeding Rate Bench Sheet Review 
Cart
Used

JP/BS 2 -

Date Day Time Technicians
Chem. Fed

NM 2 -



Fathead Minnow Bench Sheet

Written by JP on 2015/05/01 HydroQual Laboratories Ltd. File: FM 32 Day
F063

Method FM 32 Day ELS Client NAU104 Reference  GH_FR1_WS_N
15-0843

Control hatching success must be >66% (≥10 per replicate). Post hatch survival must be >70%. 

replicate Alive Embryos
Dead 

Embryos Alive Embryos
Dead 

Embryos Cull to 15 
Alive 

Embryos Alive Hatched
Alive 

Embryos
Alive 

Hatched

a 15 0 15 0 15 9 6 0 14

b 15 0 15 0 15 9 6 4 11

c 15 0 15 0 15 5 10 0 15

d 15 0 15 0 15 1 14 0 15

e 30 0 30 0

f 30 0 30 0

replicate

a

b

c

d

replicate

a

b

c

d

replicate

a

b

c

d

replicate

a

b

c

d

Average 98% 55% 53% 13 5.97 0%

100% 33% 33% 13 8.70 0%

100% 60% 60% 12 5.04 0%

100% 53% 53% 13 5.79 0%

93% 71% 67% 13 4.37 0%

Comments/Observations: None

Hatching Success Post Hatch Survival Cumulative Survival 
Average Length 

(mm)
Dry Weight per fish 

(mg)
Incidence of 
Deformities 

9 9

5 5 5 5 5 5 5 5

9 9 9 9 9 9

10 10

8 8 8 8 8 8 8 8

10 10 10 10 10 10

5 5

Day 25 Day 26 Day 27 Day 28 Day 29 Day 30 Day 31 Day 32

5 5 5 5 5 5

8 8

9 9 9 9 9 9 9 9

8 8 8 8 8 8

Day 23 Day 24

10 10 10 10 10 10 10 10

Day 17 Day 18 Day 19 Day 20 Day 21 Day 22

9 9

8 5 5 5 5 5 5 5

9 9 9 9 9 9

10 10

9 8 8 8 8 8 8 8

11 11 11 10 10 10

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 

Number of Alive Organisms 

Day 9 Day 10 Day 11 Day 12 Day 13 Day 14 Day 15 Day 16

15 14 14 11

15 11 9 9

15 13 13 11

14 13 11 11

Alive Hatched Alive Hatched Alive Hatched Alive Hatched 

Number of Alive Embryos and Hatched Organisms 
Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 Day 7 Day 8 



Fathead Minnow Bench Sheet

Written by JP on 2015/05/01 HydroQual Laboratories Ltd. File: FM 32 Day
F063

Method FM 32 Day ELS Client NAU104 Reference GH_FR1_WS_N
15-0843

Chemistries 

New Old New Old New Old New Old New Old New Old New Old New Old 

pH 8.2 - 8.4 8.3 8.2 8.2 8.3 8.1 8.4 8.2 8.3 8.0 8.2 8.0 8.1 7.9

EC (µS/cm) 690 - 682 692 665 683 654 656 684 676 666 651 683 659 696 697

DO (mg/L) 7.3 - 7.3 7.3 7.4 7.4 7.3 7.3 7.3 7.2 7.3 7.3 7.3 6.2 7.3 5.9

Temp. (oC) 24 - 24 24 24 25 24 24 24 24 24 24 24 24 24 24

New Old New Old New Old New Old New Old New Old New Old New Old 

pH 8.2 8.2 8.0 8.0 8.1 8.1 8.2 8.0 8.2 8.1 8.2 8.2 8.2 8.1 8.2 8.1

EC (µS/cm) 716 721 692 716 715 728 688 731 684 708 690 703 706 697 700 687

DO (mg/L) 7.3 6.7 7.3 6.0 7.3 6.1 7.3 6.5 7.4 7.3 7.3 7.1 7.4 7.3 7.3 7.3

Temp. (oC) 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24

New Old New Old New Old New Old New Old New Old New Old New Old 

pH 8.2 8.1 8.2 8.0 8.1 8.0 8.1 8.0 8.2 8.0 8.2 8.0 8.2 8.0 8.3 8.2

EC (µS/cm) 729 708 700 708 730 715 704 715 746 748 774 735 749 729 766 752

DO (mg/L) 7.3 7.0 7.3 7.2 7.3 7.2 7.4 7.3 7.3 6.9 7.3 6.6 7.3 7.3 7.3 7.2

Temp. (oC) 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24

New Old New Old New Old New Old New Old New Old New Old New Old 

pH 8.3 8.1 8.1 7.9 8.1 7.9 8.1 7.9 8.3 8.1 8.2 7.9 8.3 8.1 8.2 8.2

EC (µS/cm) 767 752 743 735 707 699 706 682 726 659 718 693 724 705 704 701

DO (mg/L) 7.3 7.1 7.3 7.1 7.2 7.1 7.3 6.8 7.3 7.1 7.3 6.9 7.2 6.9 7.3 7.1

Temp. (oC) 24 24 24 24 24 24 24 24 24 24 24 24 25 24 24 24

New Old AVERAGE SD CV AVERAGE SD CV 

pH - 7.8 pH 8.2 0.09 1.1 pH 8.1 0.12 1.4

EC (µS/cm) - 684 EC (µS/cm) 710 30 4.2 EC (µS/cm) 704 27 3.9

DO (mg/L) -
6.7

DO 7.3 0.04 0.6 DO 7.0 0.42 6.0

Temp. (oC) - 24 Temp. (oC) 24 0.18 2.4 Temp. (oC) 24 0.18 0.7

Day 32 New Solutions Old Solutions 

Day 22 Day 23

Day 24 Day 25 Day 26 Day 27 Day 28 Day 29 Day 30 Day 31

Day 16 Day 17 Day 18 Day 19 Day 20 Day 21

Day 6 Day 7

Day 8 Day 9 Day 10 Day 11 Day 12 Day 13 Day 14 Day 15

Day 0 Day 1 Day 2 Day 3 Day 4 Day 5



Fathead Minnow Bench Sheet

Written by JP on 2015/05/01 HydroQual Laboratories Ltd. File: FM 32 Day
F063

Method FM 32 Day ELS Client NAU104 Reference  GH_FR1_WS_N
15-0843

Fish Length (mm) Fish Length (mm) 

1 12 1 15

2 12 2 14

3 13 3 14

4 14 4 12

5 13 5 12

6 13 6 15

7 12 7 12

8 13 8 12

9 13 9 -

10 14 10 -

11 - 11 -

12 - 12 -

13 - 13 -

14 - 14 -

15 - 15 -

Dry Weight(mg) 
per fish 

4.37 Dry Weight(mg) 
per fish 

5.79

Avg. length (mm) 13 Avg. length (mm 13

Fish Length (mm) Fish Length (mm) 

1 14 1 14

2 11 2 13

3 11 3 14

4 12 4 13

5 11 5 11

6 12 6 -

7 12 7 -

8 12 8 -

9 11 9 -

10 - 10 -

11 - 11 -

12 - 12 -

13 - 13 -

14 - 14 -

15 - 15 -

Dry Weight(mg) 
per fish 

5.04 Dry Weight(mg) 
per fish 

8.70

Avg. length (mm) 12 Avg. length (mm 13

- -

- -

- -

- -

- -

Normal -

Normal -

Normal -

Normal -

- -

Replicate C Replicate D

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

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

Replicate A Replicate B

Normal/ Abnormal Normal/ Abnormal 

Test Termination 



Fathead Minnow Bench Sheet

Written by JP on 2015/05/01 HydroQual Laboratories Ltd. File: FM 32 Day
F063

Method FM 32 Day ELS Client NAU104 Referenc  FR_FRCP1_Q_N
 15-0844
Test Log

AM PM First Second 

2015/07/24 0 1600 - - JP BS

2015/07/25 1 1015 - - NM -

2015/07/26 2 1115 - - ML JK

2015/07/27 3 1030 - - ML DS

2015/07/28 4 1030   NM ML

2015/07/29 5 1005   DS JP

2015/07/30 6 1500   DS CQ

2015/07/31 7 1500   DS HKS

2015/08/01 8 1040   DS HKS

2015/08/02 9 1020   ML JK

2015/08/03 10 920   DS CQ

2015/08/04 11 1300   CQ JP

2015/08/05 12 1000   CQ JP

2015/08/06 13 930   ML HKS

2015/08/07 14 1215   CQ ML

2015/08/08 15 1200   CQ ML

2015/08/09 16 1130   ML HKS

2015/08/10 17 1400   CQ HKS

2015/08/11 18 1030   DS ML

2015/08/12 19 1045   CQ HKS

2015/08/13 20 1145   ML DS

2015/08/14 21 1045   ML JP

2015/08/15 22 1130   ML DS

2015/08/16 23 1020   NM DS

2015/08/17 24 1410   NM JP

2015/08/18 25 1040   ML NM

2015/08/19 26 1430   CQ ML

2015/08/20 27 1035   ML CQ

2015/08/21 28 1530   DS ML

2015/08/22 29 1130   DS ML

2015/08/23 30 1030   NM HKS

2015/08/24 31 1200   CQ JP

2015/08/25 32 1030 - - NM ML

CQ 2 2 mL

NM/ML 2
-

DS 2 2 mL

MN 2 2 mL

ML 2 2 mL

DS 2 2 mL

ML 2 2 mL

CQ 2 2 mL

NM 2 2 mL

NM 2 2 mL

ML 2 2 mL

ML 2 2 mL

CQ 2 2 mL

ML 2 2 mL

CQ 2 2 mL

DS 2 2 mL

CQ 2 1mL

ML 2 2 mL

ML 2 1mL

CQ 2 1mL

CQ 2 1mL

CQ 2 1mL

ML 2 1mL

DS 2 1mL

DS 2 1mL

DS 2 1mL

DS 2 1mL

DS 2 1mL

ML 2 1mL

NM 2 1mL

ML 2 -

Feeding Rate Bench Sheet Review Cart
Used

JP/BS 2 -

Date Day Time Technicians
Chem. Fed

NM 2 -



Fathead Minnow Bench Sheet

Written by JP on 2015/05/01 HydroQual Laboratories Ltd. File: FM 32 Day
F063

Method FM 32 Day ELS Client NAU104 Reference  FR_FRCP1_Q_N
15-0844

Control hatching success must be >66% (≥10 per replicate). Post hatch survival must be >70%. 

replicate Alive Embryos
Dead 

Embryos Alive Embryos
Dead 

Embryos Cull to 15 
Alive 

Embryos Alive Hatched
Alive 

Embryos
Alive 

Hatched

a 15 0 15 0 15 5 9 0 14

b 14 1 14 0 15 8 7 0 14

c 15 0 15 0 15 6 9 0 15

d 15 0 15 0 15 6 9 0 15

e 30 0 30 0

f 30 0 30 0

replicate

a

b

c

d

replicate

a

b

c

d

replicate

a

b

c

d

replicate

a

b

c

d

Average 97% 14% 13% 13 4.87 0%

100% 0% 0% - - 0%

100% 0% 0% - - 0%

93% 57% 53% 13 4.87 0%

93% 0% 0% - - 0%

Comments/Observations: None

Hatching Success Post Hatch Survival Cumulative Survival 
Average Length 

(mm) Dry Weight per fish (mg)
Incidence of 
Deformities 

0 0

0 0 0 0 0 0 0 0

0 0 0 0 0 0

0 0

8 8 8 8 8 8 8 8

0 0 0 0 0 0

0 0

Day 25 Day 26 Day 27 Day 28 Day 29 Day 30 Day 31 Day 32

0 0 0 0 0 0

8 8

0 0 0 0 0 0 0 0

8 8 8 8 8 8

Day 23 Day 24

0 0 0 0 0 0 0 0

Day 17 Day 18 Day 19 Day 20 Day 21 Day 22

0 0

12 10 10 0 0 0 0 0

15 14 13 0 0 0

0 0

8 8 8 8 8 8 8 8

0 0 0 0 0 0

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 

Number of Alive Organisms 

Day 9 Day 10 Day 11 Day 12 Day 13 Day 14 Day 15 Day 16

15 15 15 15

15 15 15 15

14 11 10 8

14 14 13 8

Alive Hatched Alive Hatched Alive Hatched Alive Hatched 

Number of Alive Embryos and Hatched Organisms 
Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 Day 7 Day 8 



Fathead Minnow Bench Sheet

Written by JP on 2015/05/01 HydroQual Laboratories Ltd. File: FM 32 Day
F063

Method FM 32 Day ELS Client NAU104 Reference FR_FRCP1_Q_N

Chemistries 

New Old New Old New Old New Old New Old New Old New Old New Old 

pH 8.2 - 8.3 8.2 8.2 8.1 8.3 8.1 8.3 8.1 8.3 7.9 8.1 8.0 8.0 7.9

EC (µS/cm) 829 - 822 815 805 811 769 781 812 804 791 775 822 807 869 831

DO (mg/L) 7.2 - 7.3 7.2 7.5 7.4 7.2 7.3 7.3 7.2 7.3 7.2 7.3 6.1 7.2 5.9

Temp. (oC) 25 - 24 24 24 24 25 24 24 24 24 24 24 24 25 24

New Old New Old New Old New Old New Old New Old New Old New Old 

pH 8.2 8.2 7.9 7.9 8.0 8.0 8.0 7.9 8.1 8.1 8.1 8.1 8.2 8.1 8.2 8.0

EC (µS/cm) 893 880 885 892 873 881 863 889 856 876 846 853 929 863 923 944

DO (mg/L) 7.3 6.5 7.3 6.5 7.3 6.2 7.3 6.9 7.4 7.3 7.3 7.2 7.4 7.1 7.3 6.9

Temp. (oC) 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24

New Old New Old New Old New Old New Old New Old New Old New Old 

pH 8.2 8.2 8.1 7.9 8.0 8.1 8.1 8.1 8.2 8.1 8.1 8.0 8.1 8.2 8.2 8.2

EC (µS/cm) 945 938 943 958 922 929 935 917 947 967 1146 956 1122 1032 1124 1097

DO (mg/L) 7.3 7.2 7.4 6.0 7.3 7.3 7.4 7.4 7.3 7.3 7.3 6.1 7.2 7.3 7.3 7.3

Temp. (oC) 24 24 24 24 24 24 24 24 24 24 24 24 25 24 24 24

New Old New Old New Old New Old New Old New Old New Old New Old 

pH 8.2 8.1 8.0 7.9 8.0 7.9 8.1 7.8 8.3 8.1 8.2 7.9 8.3 8.0 8.2 8.0

EC (µS/cm) 1147 1110 1106 1090 1037 1050 1042 1043 737 844 735 812 741 779 717 748

DO (mg/L) 7.3 7.3 7.3 7.2 7.3 7.2 7.3 6.1 7.3 7.0 7.3 6.8 7.1 6.9 7.4 7.1

Temp. (oC) 24 24 24 24 24 24 24 24 24 24 24 24 25 24 24 24

New Old AVERAGE SD CV AVERAGE SD CV 

pH - 7.8 pH 8.1 0.11 1.4 pH 8.0 0.12 1.5

EC (µS/cm) - 716 EC (µS/cm) 904 126 14.0 EC (µS/cm) 897 106 11.8

DO (mg/L) -
6.8

DO 7.3 0.07 1.0 DO 6.9 0.47 6.8

Temp. (oC) - 24 Temp. (oC) 24 0.37 5.1 Temp. (oC) 24 0.00 0.0

Day 32 New Solutions Old Solutions 

Day 22 Day 23

Day 24 Day 25 Day 26 Day 27 Day 28 Day 29 Day 30 Day 31

Day 16 Day 17 Day 18 Day 19 Day 20 Day 21

Day 6 Day 7

Day 8 Day 9 Day 10 Day 11 Day 12 Day 13 Day 14 Day 15

Day 0 Day 1 Day 2 Day 3 Day 4 Day 5



Fathead Minnow Bench Sheet

Written by JP on 2015/05/01 HydroQual Laboratories Ltd. File: FM 32 Day
F063

Method FM 32 Day ELS Client NAU104 Referenc  FR_FRCP1_Q_N
15-0844

Fish Length (mm) Fish Length (mm) 

1 - 1 10

2 - 2 13

3 - 3 13

4 - 4 14

5 - 5 15

6 - 6 12

7 - 7 13

8 - 8 11

9 - 9 -

10 - 10 -

11 - 11 -

12 - 12 -

13 - 13 -

14 - 14 -

15 - 15 -

Dry Weight(mg) 
per fish 

- Dry Weight(mg) 
per fish 

4.87

Avg. length (mm) - Avg. length (mm) 13

Fish Length (mm) Fish Length (mm) 

1 - 1 -

2 - 2 -

3 - 3 -

4 - 4 -

5 - 5 -

6 - 6 -

7 - 7 -

8 - 8 -

9 - 9 -

10 - 10 -

11 - 11 -

12 - 12 -

13 - 13 -

14 - 14 -

15 - 15 -

Dry Weight(mg) 
per fish 

- Dry Weight(mg) 
per fish 

-

Avg. length (mm) - Avg. length (mm) -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

Replicate C Replicate D

Normal/ Abnormal Normal/ Abnormal 

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- Normal

- -

- Normal

- Normal

- Normal

- Normal

- Normal

- Normal

- Normal

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

Replicate A Replicate B

Normal/ Abnormal Normal/ Abnormal 

Test Termination 



Fathead Minnow Bench Sheet

Written by JP on 2015/05/01 HydroQual Laboratories Ltd. File: FM 32 Day
F063

Method FM 32 Day ELS Client NAU104 Referenc  FR_UFR1_Q_N
 15-0845
Test Log

AM PM First Second 

2015/07/24 0 1600 - - JP BS

2015/07/25 1 1030 - - NM -

2015/07/26 2 1045 - - ML -

2015/07/27 3 1045 - - ML DS

2015/07/28 4 1015   NM ML

2015/07/29 5 1015   DS JP

2015/07/30 6 1445   DS CQ

2015/07/31 7 1500   DS HKS

2015/08/01 8 1030   DS HKS

2015/08/02 9 1005   ML JK

2015/08/03 10 905   DS CQ

2015/08/04 11 1300   CQ JP

2015/08/05 12 1000   CQ JP

2015/08/06 13 930   ML HKS

2015/08/07 14 1215   CQ ML

2015/08/08 15 1300   CQ ML

2015/08/09 16 1135   ML HKS

2015/08/10 17 1400   CQ HKS

2015/08/11 18 1015   DS ML

2015/08/12 19 1045   CQ HKS

2015/08/13 20 1145   ML DS

2015/08/14 21 1050   ML JP

2015/08/15 22 1125   ML DS

2015/08/16 23 1020   NM DS

2015/08/17 24 1410   NM JP

2015/08/18 25 1035   ML NM

2015/08/19 26 1430   CQ ML

2015/08/20 27 1045   ML CQ

2015/08/21 28 1530   DS ML

2015/08/22 29 1130   DS ML

2015/08/23 30 1030   NM HKS

2015/08/24 31 1200   CQ JP

2015/08/25 32 1045 - - NM ML

Date Day Time Technicians
Chem. Fed

NM 2 -

ML 2 -

Feeding Rate Bench Sheet Review Cart
Used

JP/BS 2 -

DS 2 1mL

DS 2 1mL

ML 2 1mL

NM 2 1mL

ML 2 1mL

DS 2 1mL

DS 2 1mL

DS 2 1mL

ML 2 1mL

CQ 2 1mL

CQ 2 1mL

CQ 2 1mL

CQ 2 2 mL

DS 2 2 mL

CQ 2 1mL

ML 2 1mL

ML 2 2 mL

CQ 2 2 mL

ML 2 2 mL

NM 2 2 mL

NM 2 2 mL

ML 2 2 mL

ML 2 2 mL

DS 2 2 mL

ML 2 2 mL

CQ 2 2 mL

CQ 2 2 mL

NM/ML 2
-

DS 2 2 mL

NM 2 2 mL



Fathead Minnow Bench Sheet

Written by JP on 2015/05/01 HydroQual Laboratories Ltd. File: FM 32 Day
F063

Method FM 32 Day ELS Client NAU104 Reference  FR_UFR1_Q_N
15-0845

Control hatching success must be >66% (≥10 per replicate). Post hatch survival must be >70%. 

replicate Alive Embryos
Dead 

Embryos Alive Embryos
Dead 

Embryos Cull to 15 
Alive 

Embryos Alive Hatched
Alive 

Embryos
Alive 

Hatched

a 15 0 15 0 15 13 2 3 12

b 15 0 15 0 15 10 5 0 15

c 15 0 15 0 15 9 4 2 6

d 15 0 15 0 15 8 6 2 11

e 30 0 30 0

f 29 1 28 1
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 
Notes: Brackets denote fish displaying atypical swimming behavior.

replicate

a

b

c

d

replicate

a

b

c

d

replicate

a

b

c

d

replicate

a

b

c

d

Average

Number of Alive Embryos and Hatched Organisms 
Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 Day 7 Day 8 

15 14 13 13 (1) 

Alive Hatched Alive Hatched Alive Hatched Alive Hatched 

8 8 7 7

15 15 15 15

13 13 9 9

Number of Alive Organisms 

Day 9 Day 10 Day 11 Day 12 Day 13 Day 14 Day 15 Day 16

0 0

15 15 15 15 15 15 15 15

11 11 11 (1) 0 0 0

0 0

0 0 0 0 0 0 0 0

7 0 0 0 0 0

Day 23 Day 24

0 0 0 0 0 0 0 0

Day 17 Day 18 Day 19 Day 20 Day 21 Day 22

15 15

0 0 0 0 0 0 0 0

15 15 15 15 15 15

0 0

Day 25 Day 26 Day 27 Day 28 Day 29 Day 30 Day 31 Day 32

0 0 0 0 0 0

0 0

15 15 15 15 15 15 15 15

0 0 0 0 0 0

0 0

0 0 0 0 0 0 0 0

0 0 0 0 0 0

100% 0% 0% - - 0%

Comments/Observations: None

Hatching Success Post Hatch Survival Cumulative Survival 
Average Length 

(mm) Dry Weight per fish (mg)
Incidence of 
Deformities 

53% 0% 0% - - 0%

100% 100% 100% 11 3.07 0%

85% 25% 25% 11 3.07 0%

87% 0% 0% - - 0%



Fathead Minnow Bench Sheet

Written by JP on 2015/05/01 HydroQual Laboratories Ltd. File: FM 32 Day
F063

Method FM 32 Day ELS Client NAU104 Reference FR_UFR1_Q_N

Chemistries 

New Old New Old New Old New Old New Old New Old New Old New Old 

pH 8.0 - 8.3 8.3 8.1 8.2 8.3 8.3 8.3 8.4 8..3 8.2 8.2 8.0 8.1 8.0

EC (µS/cm) 369 - 362 365 351 362 352 352 359 365 360 351 383 375 403 491

DO (mg/L) 7.3 - 7.3 7.3 7.5 7.4 7.2 7.3 7.3 7.3 7.3 7.3 7.3 6.1 7.2 6.0

Temp. (oC) 24 - 24 24 24 24 25 24 24 24 24 24 24 24 24 24

New Old New Old New Old New Old New Old New Old New Old New Old 

pH 8.2 8.2 8.0 7.9 8.1 7.9 8.2 8.1 8.1 8.1 8.3 8.3 8.2 8.3 8.2 8.2

EC (µS/cm) 370 526 358 403 372 378 354 386 357 376 369 373 369 376 360 377

DO (mg/L) 7.3 6.2 7.3 6.4 7.3 6.2 7.2 6.4 7.3 7.4 7.3 7.2 7.3 7.4 7.3 7.3

Temp. (oC) 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24

New Old New Old New Old New Old New Old New Old New Old New Old 

pH 8.3 8.4 8.2 8.2 8.3 8.2 8.2 8.0 8.3 8.2 8.3 8.3 8.3 7.9 8.4 8.4

EC (µS/cm) 371 386 366 385 381 387 368 386 379 405 401 379 389 410 390 403

DO (mg/L) 7.3 7.3 7.3 7.3 7.3 7.2 7.3 7.1 7.3 7.2 7.3 7.3 7.2 6.0 7.3 7.3

Temp. (oC) 24 24 24 24 24 24 24 24 24 24 24 24 25 24 24 24

New Old New Old New Old New Old New Old New Old New Old New Old 

pH 8.2 8.2 8.2 8.1 8.2 8.1 8.3 7.9 8.3 8.2 8.3 8.1 8.3 8.1 8.3 8.0

EC (µS/cm) 398 409 390 394 357 381 364 380 355 398 412 430 368 380 362 380

DO (mg/L) 7.3 7.3 7.3 7.3 7.3 7.2 7.3 6.3 7.3 7.1 7.3 6.9 7.2 7.0 7.3 6.4

Temp. (oC) 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24

New Old AVERAGE SD CV AVERAGE SD CV 

pH - 8.0 pH 8.2 0.10 1.2 pH 8.1 0.15 1.8

EC (µS/cm) - 373 EC (µS/cm) 372 16 4.4 EC (µS/cm) 391 35 9.0

DO (mg/L) -
7.0

DO 7.3 0.05 0.6 DO 7.0 0.48 7.0

Temp. (oC) - 24 Temp. (oC) 24 0.25 3.4 Temp. (oC) 24 0.00 0.0

Day 6 Day 7

Day 8 Day 9 Day 10 Day 11 Day 12 Day 13 Day 14 Day 15

Day 0 Day 1 Day 2 Day 3 Day 4 Day 5

Day 22 Day 23

Day 24 Day 25 Day 26 Day 27 Day 28 Day 29 Day 30 Day 31

Day 16 Day 17 Day 18 Day 19 Day 20 Day 21

Day 32 New Solutions Old Solutions 



Fathead Minnow Bench Sheet

Written by JP on 2015/05/01 HydroQual Laboratories Ltd. File: FM 32 Day
F063

Method FM 32 Day ELS Client NAU104 Referenc  FR_UFR1_Q_N
15-0845

Fish Length (mm) Fish Length (mm) 

1 - 1 12

2 - 2 11

3 - 3 11

4 - 4 9

5 - 5 13

6 - 6 12

7 - 7 9

8 - 8 9

9 - 9 11

10 - 10 12

11 - 11 11

12 - 12 11

13 - 13 11

14 - 14 11

15 - 15 11

Dry Weight(mg) 
per fish 

- Dry Weight(mg) 
per fish 

3.07

Avg. length (mm) - Avg. length (mm) 11

Fish Length (mm) Fish Length (mm) 

1 - 1 -

2 - 2 -

3 - 3 -

4 - 4 -

5 - 5 -

6 - 6 -

7 - 7 -

8 - 8 -

9 - 9 -

10 - 10 -

11 - 11 -

12 - 12 -

13 - 13 -

14 - 14 -

15 - 15 -

Dry Weight(mg) 
per fish 

- Dry Weight(mg) 
per fish 

-

Avg. length (mm) - Avg. length (mm) -

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

Replicate A Replicate B

Normal/ Abnormal Normal/ Abnormal 

Test Termination 

- Normal

- Normal

- Normal

- Normal

- Normal

- Normal

- Normal

- Normal

- Normal

- Normal

- Normal

- Normal

- Normal

- Normal

- Normal

Replicate C Replicate D

Normal/ Abnormal Normal/ Abnormal 

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -



Fathead Minnow Bench Sheet

Written by JP on 2015/05/01 HydroQual Laboratories Ltd. File: FM 32 Day
F063

Method FM 32 Day ELS Client NAU104 Referenc  CM_MC2_WKLY_WS_N
 15-0846
Test Log

AM PM First Second 

2015/07/24 0 1600 - - JP BS

2015/07/25 1 1030 - - NM -

2015/07/26 2 1045 - - ML -

2015/07/27 3 1055 - - ML DS

2015/07/28 4 1020   NM ML

2015/07/29 5 1025   DS JP

2015/07/30 6 1445   DS CQ

2015/07/31 7 1500   DS HKS

2015/08/01 8 1050   DS HKS

2015/08/02 9 1010   ML JK

2015/08/03 10 905   DS CQ

2015/08/04 11 1300   CQ JP

2015/08/05 12 1000   CQ JP

2015/08/06 13 925   ML HKS

2015/08/07 14 1215   CQ ML

2015/08/08 15 1200   CQ ML

2015/08/09 16 1135   ML HKS

2015/08/10 17 1400   CQ HKS

2015/08/11 18 1030   DS ML

2015/08/12 19 1045   CQ HKS

2015/08/13 20 1145   ML DS

2015/08/14 21 1050   ML JP

2015/08/15 22 1125   ML DS

2015/08/16 23 1020   NM DS

2015/08/17 24 1420   NM JP

2015/08/18 25 1040   ML NM

2015/08/19 26 1430   CQ ML

2015/08/20 27 1045   ML CQ

2015/08/21 28 1530   DS ML

2015/08/22 29 1130   DS ML

2015/08/23 30 1030   NM HKS

2015/08/24 31 1200   CQ JP

2015/08/25 32 1030 - - NM ML

Date Day Time Technicians
Chem. Fed

NM 2 -

ML 2 -

Feeding Rate Bench Sheet Review Cart
Used

JP/BS 2 -

DS 2 1mL

DS 2 1mL

ML 2 1mL

NM 2 1mL

ML 2 1mL

DS 2 1mL

DS 2 1mL

DS 2 1mL

ML 2 1mL

CQ 2 1mL

CQ 2 1mL

CQ 2 1mL

CQ 2 2 mL

DS 2 2 mL

CQ 2 1mL

ML 2 1mL

ML 2 2 mL

CQ 2 2 mL

ML 2 2 mL

NM 2 2 mL

NM 2 2 mL

ML 2 2 mL

ML 2 2 mL

DS 2 2 mL

ML 2 2 mL

CQ 2 2 mL

CQ 2 2 mL

NM/ML 2
-

DS 2 2 mL

MN 2 2 mL



Fathead Minnow Bench Sheet

Written by JP on 2015/05/01 HydroQual Laboratories Ltd. File: FM 32 Day
F063

Method FM 32 Day ELS Client NAU104 Reference  CM_MC2_WKLY_WS_N
15-0846

Control hatching success must be >66% (≥10 per replicate). Post hatch survival must be >70%. 

replicate Alive Embryos
Dead 

Embryos Alive Embryos
Dead 

Embryos Cull to 15 
Alive 

Embryos Alive Hatched
Alive 

Embryos
Alive 

Hatched

a 15 0 15 0 15 7 8 2 12

b 15 0 15 0 15 5 10 0 14

c 15 0 15 0 15 8 7 3 12

d 15 0 15 0 15 12 3 1 13

e 29 1 29 0

f 28 2 28 0
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 
Notes: Brackets denote fish displaying atypical swimming behaviour.

replicate

a

b

c

d

replicate

a

b

c

d

replicate

a

b

c

d

replicate

a

b

c

d

Average

Number of Alive Embryos and Hatched Organisms 
Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 Day 7 Day 8 

14 12 11 10

Alive Hatched Alive Hatched Alive Hatched Alive Hatched 

15 15 12 11

14 (1) 13 0 0

14 14 3 2

Number of Alive Organisms 

Day 9 Day 10 Day 11 Day 12 Day 13 Day 14 Day 15 Day 16

5 5

0 0 0 0 0 0 0 0

9 6 5 5 5 5

7 7

2 2 2 2 2 2 2 2

9 7 7 7 7 7

Day 23 Day 24

5 5 5 5 5 5 5 5

Day 17 Day 18 Day 19 Day 20 Day 21 Day 22

0 0

7 7 7 7 7 7 7 7

0 0 0 0 0 0

2 2

Day 25 Day 26 Day 27 Day 28 Day 29 Day 30 Day 31 Day 32

2 2 2 2 2 2

5 5

0 0 0 0 0 0 0 0

5 5 5 5 5 5

7 7

2 2 2 2 2 2 2 2

7 7 7 7 7 7

93% 36% 33% 15 9.41 0%

Comments/Observations: None

Hatching Success Post Hatch Survival Cumulative Survival 
Average Length 

(mm) Dry Weight per fish (mg)
Incidence of 
Deformities 

100% 47% 47% 13 7.01 0%

93% 0% 0% - - 0%

95% 24% 23% 15 12.01 0%

93% 14% 13% 18 19.59 0%



Fathead Minnow Bench Sheet

Written by JP on 2015/05/01 HydroQual Laboratories Ltd. File: FM 32 Day
F063

Method FM 32 Day ELS Client NAU104 Reference CM_MC2_WKLY_WS_N

Chemistries 

New Old New Old New Old New Old New Old New Old New Old New Old 

pH 8.1 - 8.3 8.2 8.2 8.1 8.2 8.0 8.3 8.1 8.3 8.0 8.2 7.9 8.1 7.9

EC (µS/cm) 823 - 818 807 792 800 803 783 808 799 795 801 784 796 872 829

DO (mg/L) 7.3 - 7.3 7.2 7.4 7.4 7.2 7.3 7.3 7.3 7.3 7.2 7.3 5.7 7.2 6.0

Temp. (oC) 24 - 24 24 24 24 24 24 24 24 24 24 24 24 25 24

New Old New Old New Old New Old New Old New Old New Old New Old 

pH 8.2 8.1 7.9 7.9 8.0 7.9 8.0 8.0 8.0 8.0 8.1 8.2 8.1 8.2 8.0 8.1

EC (µS/cm) 883 795 875 882 882 862 851 894 850 877 870 869 866 856 880 845

DO (mg/L) 7.3 7.0 7.3 6.2 7.3 6.1 7.3 6.4 7.3 7.4 7.3 7.2 7.4 7.3 7.4 7.3

Temp. (oC) 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24

New Old New Old New Old New Old New Old New Old New Old New Old 

pH 8.1 8.2 8.0 7.9 8.0 8.1 8.0 8.0 8.1 8.1 8.0 8.1 8.0 8.0 8.2 8.3

EC (µS/cm) 878 869 862 893 872 883 875 860 902 927 919 918 898 899 901 876

DO (mg/L) 7.3 7.0 7.3 7.1 7.3 7.2 7.3 7.3 7.3 7.3 7.3 7.2 7.3 7.0 7.3 7.3

Temp. (oC) 24 23 24 24 24 24 24 24 24 24 24 24 24 24 24 24

New Old New Old New Old New Old New Old New Old New Old New Old 

pH 8.2 8.1 8.1 8.0 8.0 8.0 8.0 8.0 8.2 8.0 8.3 8.1 8.1 8.1 8.1 8.1

EC (µS/cm) 934 880 928 854 853 836 845 834 1021 1023 925 915 1041 974 1001 999

DO (mg/L) 7.3 7.2 7.3 7.3 7.3 7.3 7.3 7.0 7.3 7.0 7.3 7.3 7.3 7.0 7.1 7.2

Temp. (oC) 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24

New Old AVERAGE SD CV AVERAGE SD CV 

pH - 7.9 pH 8.1 0.11 1.4 pH 8.1 0.10 1.3

EC (µS/cm) - 961 EC (µS/cm) 878 62 7.0 EC (µS/cm) 872 60 6.9

DO (mg/L) -
7.1

DO 7.3 0.05 0.7 DO 7.0 0.44 6.3

Temp. (oC) - 24 Temp. (oC) 24 0.18 2.4 Temp. (oC) 24 0.18 0.7

Day 6 Day 7

Day 8 Day 9 Day 10 Day 11 Day 12 Day 13 Day 14 Day 15

Day 0 Day 1 Day 2 Day 3 Day 4 Day 5

Day 22 Day 23

Day 24 Day 25 Day 26 Day 27 Day 28 Day 29 Day 30 Day 31

Day 16 Day 17 Day 18 Day 19 Day 20 Day 21

Day 32 New Solutions Old Solutions 



Fathead Minnow Bench Sheet

Written by JP on 2015/05/01 HydroQual Laboratories Ltd. File: FM 32 Day
F063

Method FM 32 Day ELS Client NAU104 Referenc  CM_MC2_WKLY_WS_N
15-0846

Fish Length (mm) Fish Length (mm) 

1 17 1 -

2 14 2 -

3 13 3 -

4 13 4 -

5 16 5 -

6 - 6 -

7 - 7 -

8 - 8 -

9 - 9 -

10 - 10 -

11 - 11 -

12 - 12 -

13 - 13 -

14 - 14 -

15 - 15 -

Dry Weight(mg) 
per fish 

9.41 Dry Weight(mg) 
per fish 

-

Avg. length (mm) 15 Avg. length (mm) -

Fish Length (mm) Fish Length (mm) 

1 13 1 18

2 14 2 17

3 15 3 -

4 14 4 -

5 14 5 -

6 11 6 -

7 11 7 -

8 - 8 -

9 - 9 -

10 - 10 -

11 - 11 -

12 - 12 -

13 - 13 -

14 - 14 -

15 - 15 -

Dry Weight(mg) 
per fish 

7.01 Dry Weight(mg) 
per fish 

19.59

Avg. length (mm) 13 Avg. length (mm) 18

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

Replicate A Replicate B

Normal/ Abnormal Normal/ Abnormal 

Test Termination 

Normal -

Normal -

Normal -

- -

- -

Normal -

Normal -

- -

- -

- -

- -

- -

- -

- -

- -

Replicate C Replicate D

Normal/ Abnormal Normal/ Abnormal 

Normal Normal

Normal -

Normal -

Normal Normal

Normal -

- -

- -

Normal -

Normal -

- -

- -

- -

- -

- -

- -



Fathead Minnow Bench Sheet

Written by JP on 2015/05/01 HydroQual Laboratories Ltd. File: FM 32 Day
F063

Method FM 32 Day ELS Client NAU104 Referenc  CONTROL 
 SP15-008
Test Log

AM PM First Second 

2015/07/24 0 1540 - - JP BS

2015/07/25 1 1000 - - NM -

2015/07/26 2 1120 - - ML -

2015/07/27 3 1035 - - ML DS

2015/07/28 4 1040   NM ML

2015/07/29 5 1000   DS JP

2015/07/30 6 1500   DS CQ

2015/07/31 7 1500   DS HKS

2015/08/01 8 1030   DS HKS

2015/08/02 9 1015   ML JK

2015/08/03 10 920   DS CQ

2015/08/04 11 1300   CQ JP

2015/08/05 12 1000   CQ JP

2015/08/06 13 930   ML HKS

2015/08/07 14 1215   CQ ML

2015/08/08 15 1200   CQ ML

2015/08/09 16 1130   ML HKS

2015/08/10 17 1400   CQ HKS

2015/08/11 18 1025   DS ML

2015/08/12 19 1045   CQ HKS

2015/08/13 20 1145   ML DS

2015/08/14 21 1045   ML JP

2015/08/15 22 1130   ML DS

2015/08/16 23 1015   NM DS

2015/08/17 24 1415   NM JP

2015/08/18 25 1045   ML NM

2015/08/19 26 1430   CQ NM

2015/08/20 27 1035   ML CQ

2015/08/21 28 1530   DS ML

2015/08/22 29 1130   DS ML

2015/08/23 30 1030   NM HKS

2015/08/24 31 1200   CQ JP

2015/08/25 32 945 - - NM ML

Date Day Time Technicians
Chem. Fed

NM 2 -

ML 2 -

Feeding Rate Bench Sheet Review Cart
Used

JP/DS/BS 2 -

DS 2 1 mL

DS 2 1 mL

ML 2 -

NM 2 1 mL

ML 2 1 mL

DS 2 1 mL

DS/HKS 2 1 mL

DS 2 1 mL

ML 2 1 mL

CQ 2 1 mL

CQ 2 1 mL

CQ 2 1 mL

CQ 2 2 mL

DS 2 2 mL

CQ 2 1 mL

ML 2 1 mL

ML 2 2 mL

CQ 2 2 mL

ML 2 2 mL

NM 2 2 mL

NM 2 2 mL

ML 2 2 mL

ML 2 2 mL

DS 2 2 mL

ML 2 2 mL

CQ 2 2 mL

CQ 2 2 mL

NM/ML 2 -

DS 2 2 mL

NM 2 2 mL



Fathead Minnow Bench Sheet

Written by JP on 2015/05/01 HydroQual Laboratories Ltd. File: FM 32 Day
F063

Method FM 32 Day ELS Client NAU104 Reference  CONTROL 
SP15-008

Control hatching success must be >66% (≥10 per replicate). Post hatch survival must be >70%. 

replicate Alive Embryos
Dead 

Embryos Alive Embryos
Dead 

Embryos Cull to 15 
Alive 

Embryos Alive Hatched
Alive 

Embryos
Alive 

Hatched

a 15 0 15 0 15 2 13 0 15

b 15 0 15 0 15 14 1 0 14

c 15 0 15 0 15 7 8 0 15

d 15 0 15 0 15 11 3 0 14

e 30 0 30 0

f 30 0 30 0
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.  
Notes: brackets denote fish displaying atypical simming behavior

replicate

a

b

c

d

replicate

a

b

c

d

replicate

a

b

c

d

replicate

a

b

c

d

Average

Number of Alive Embryos and Hatched Organisms 
Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 Day 7 Day 8 

14 14 14 14

Alive Hatched Alive Hatched Alive Hatched Alive Hatched 

15 15 15 15

14(1) 14(1) 14(1) 14(1)

14 14 14 14

Number of Alive Organisms 

Day 9 Day 10 Day 11 Day 12 Day 13 Day 14 Day 15 Day 16

14 14

14 14 14 14 14 14 14 14

14 14 14 14 14 14

15 15

14 14 14 14 14 14 14 14

15 15 15 15 15 15

Day 23 Day 24

14 14 14 14 14 14 14 14

Day 17 Day 18 Day 19 Day 20 Day 21 Day 22

14 14

15 15 15 15 15 15 15 15

14 14 14 14 14 14

14 14

Day 25 Day 26 Day 27 Day 28 Day 29 Day 30 Day 31 Day 32

14 14 14 14 14 14

14 14

14 14 14 14 14 14 14 14

14 14 14 14 14 14

15 15

14 14 14 14 14 14 14 14

15 15 15 15 15 15

100% 93% 93% 11 3.16 0%

Comments/Observations: None

Hatching Success Post Hatch Survival Cumulative Survival 
Average Length 

(mm) Dry Weight per fish (mg)
Incidence of 
Deformities 

100% 100% 100% 11 3.05 0%

93% 100% 93% 12 3.35 0%

97% 98% 95% 11 3.16 0%

93% 100% 93% 11 3.10 0%



Fathead Minnow Bench Sheet

Written by JP on 2015/05/01 HydroQual Laboratories Ltd. File: FM 32 Day
F063

Method FM 32 Day ELS Client NAU104 Reference CONTROL 

Chemistries 

New Old New Old New Old New Old New Old New Old New Old New Old 

pH 8.1 - 8.1 8.2 7.9 7.9 7.8 8.0 7.8 7.9 8.0 7.9 7.9 7.5 7.9 7.5

EC (µS/cm) 474 - 329 468 322 364 329 327 330 336 340 340 341 349 353 353

DO (mg/L) 7.3 - 7.3 7.3 7.5 7.5 7.3 7.3 7.3 7.3 7.3 7.2 7.3 5.9 7.3 6.1

Temp. (oC) 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24

New Old New Old New Old New Old New Old New Old New Old New Old 

pH 8.1 7.7 7.9 7.4 8.0 7.8 8.0 7.6 8.0 8.0 7.8 8.0 8.2 8.1 8.1 8.0

EC (µS/cm) 382 349 394 363 450 395 450 448 435 464 459 469 468 474 467 478

DO (mg/L) 7.3 6.6 7.2 6.3 7.3 6.2 7.3 6.4 7.3 7.3 7.3 7.2 7.3 7.3 7.3 7.3

Temp. (oC) 24 24 25 24 24 24 24 24 24 24 24 24 24 24 24 24

New Old New Old New Old New Old New Old New Old New Old New Old 

pH 8.2 7.9 8.0 7.8 8.0 7.8 8.0 7.9 8.1 7.9 8.1 7.9 8.2 7.8 8.3 7.9

EC (µS/cm) 443 436 436 450 447 452 440 455 492 487 423 475 406 428 418 430

DO (mg/L) 7.1 7.1 7.5 7.1 7.3 7.1 7.4 7.2 7.3 7.1 7.3 7.0 7.3 7.2 7.3 7.2

Temp. (oC) 26 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24

New Old New Old New Old New Old New Old New Old New Old New Old 

pH 8.1 8.1 8.1 7.7 8.0 7.8 7.8 7.7 8.3 8.0 8.2 8.0 8.2 7.9 8.1 7.9

EC (µS/cm) 429 437 424 434 366 413 432 384 438 410 423 542 438 438 443 450

DO (mg/L) 7.3 7.1 7.3 7.0 7.2 7.2 7.3 7.1 7.3 7.1 7.3 7.0 7.1 6.8 7.4 7.3

Temp. (oC) 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24

New Old AVERAGE SD CV AVERAGE SD CV 

pH - 7.6 pH 8.0 0.14 1.8 pH 7.8 0.18 2.4

EC (µS/cm) - 438 EC (µS/cm) 413 49 11.9 EC (µS/cm) 423 53 12.5

DO (mg/L) -
6.8

DO 7.3 0.09 1.2 DO 7.0 0.40 5.7

Temp. (oC) - 24 Temp. (oC) 24 0.39 5.3 Temp. (oC) 24 0.00 0.0

Day 6 Day 7

Day 8 Day 9 Day 10 Day 11 Day 12 Day 13 Day 14 Day 15

Day 0 Day 1 Day 2 Day 3 Day 4 Day 5

Day 22 Day 23

Day 24 Day 25 Day 26 Day 27 Day 28 Day 29 Day 30 Day 31

Day 16 Day 17 Day 18 Day 19 Day 20 Day 21

Day 32 New Solutions Old Solutions 



Fathead Minnow Bench Sheet

Written by JP on 2015/05/01 HydroQual Laboratories Ltd. File: FM 32 Day
F063

Method FM 32 Day ELS Client NAU104 Referenc  CONTROL 
SP15-008

Fish Length (mm) Fish Length (mm) 

1 12 1 13

2 14 2 12

3 9 3 13

4 10 4 12

5 10 5 12

6 13 6 11

7 11 7 12

8 12 8 13

9 10 9 13

10 12 10 11

11 11 11 13

12 13 12 10

13 13 13 12

14 9 14 8

15 - 15 -

Dry Weight(mg) 
per fish 

3.16 Dry Weight(mg) 
per fish 

3.35

Avg. length (mm) 11 Avg. length (mm) 12

Fish Length (mm) Fish Length (mm) 

1 10 1 11

2 14 2 11

3 12 3 11

4 10 4 11

5 9 5 10

6 12 6 11

7 12 7 12

8 12 8 11

9 14 9 10

10 12 10 11

11 12 11 11

12 11 12 12

13 11 13 11

14 11 14 10

15 9 15 -

Dry Weight(mg) 
per fish 

3.05 Dry Weight(mg) 
per fish 

3.10

Avg. length (mm) 11 Avg. length (mm) 11

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

Replicate A Replicate B

Normal/ Abnormal Normal/ Abnormal 

Test Termination 

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 C Replicate D

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 -



CETIS Summary Report 

Fathead Minnow 32-d Survival and Growth Test 

Report Date: 

Test Code: 

02 Sep-1512:23 (p 1 of 1) 

15557,15561,155118-9448-8019 

Nautilus Environmental 

Batch ID: 17-5846-1548 

Start Date: 24 Jul-15 

Test Type: Survival-Development-Growth 

Protocol: ASTM E1241-05 (2013) 

Analyst: Krysta Pearcy 

Diluent: Mod-Hard Synthetic Water 

Ending Date: 25 Aug-15 Species: Pimephales prome!as 
Duration: 32d Oh Source: Aquatox, AR 

Sample Code Sample ID 

Lab Control 21-0612-0341 

FR_UFR1 (site} 16-8247-1380 

FR_FRCP1 04-7 451-1029 

GH_FR1 13-7898-2108 

CM_MC2 05-3650-8332 

Sample Code Material Type 

Lab Control control 

FR_UFR1 (site) Water Sample 

FR_FRCP1 Water Sample 

GH_FR1 Water Sample 

CM_MC2 Water Sample 

Hatched Rate Summary 

Sample Code Count 

Lab Control 4 
FR_UFR1 (site} 4 
FR_FRCP1 4 
GH_FR1 4 
CM_MC2 4 

Hatched Rate Detail 

Sample Code Rep 1 

Lab Control 

FR_UFR1 (site} 

FR_FRCP1 0.9333 

GH_FR1 0.9333 

CM_MC2 0.9333 

Hatched Rate Binomials 

Sample Code Rep 1 

Lab Control 15/15 

FR_UFR1 (site} 15/15 

FR_FRCP1 14/15 

GH_FR1 14/15 

CM_MC2 14/15 

Sample Date Receive Date 

24 Jul-15 24Jul-15 

22 Jul-15 08:46 23 Jul-15 07:00 

22 Jul-15 09:14 23 Jul-15 07:00 

21 Jul-15 08:20 23 Jul-15 07:00 

21 Jul-15 14:00 23 Jul-15 07:00 

Sample Source 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Mean 

0.9667 

0.85 

0.9667 

0.9833 

0.95 

Rep 2 

0.9333 

0.9333 

1 

0.9333 

Rep 2 

14/15 

15/15 

14/15 

15/15 

14/15 

95% LCL 

0.9054 

0.4995 

0.9054 

0.9303 

0.897 

Rep 3 

1 

0.5333 

Rep 3 

15/15 

8/15 

15/15 

15/15 

15115 

95'% UCL 

1 

Rep4 

0.9333 

0.8667 

0.9333 

Rep4 

14/15 

13/15 

15/15 

15/15 

14/15 

Brine: 

Age: 

Sample Age Client Name 

NA Teck Coal 

39h (10 'C) 

39h (10 'C} 

64h (10 'C} 

58h (10 'C} 

Station Location 

Lab Control 

FR_UFR1 (site control} 

FR_FRCP1 

GH_FR1 

CM_MC2_WKLY _WS_20150721_ 

Min Max Std Err 

0.9333 0.01925 

0.5333 0.1101 

0.9333 0.01925 

0.9333 0.01667 

0.9333 0.01667 

Project 

Latitude Longitude 

Std Dev CV% 0/oEffect 

0.03849 3.98% 0.00/ii 
0.2203 25.91°/o 12.07°/o 
0.03849 3.98% O.Oo/o 
0.03333 3.39% -1.72% 
0.03333 3.51% 1.72% 

000-469-187-1 CETIS™ v1.8.7.16 Analyst: __ _ QA: __ _ 



CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 
Analyzed: 

Batch ID: 

Start Date: 

Ending Date: 

Duration: 

02-2700-6550 

02 Sep-15 12:21 

17-5846-1548 

24 Jul-15 

25 Aug-15 

32d Oh 

Endpoint: Hatched Rate 
Analysis: Parametric-Two Sample 

Test Type: Survival-Development-Growth 

Protocol: ASTM E1241-05 (2013) 

Species: Pimephales prome!as 

Source: Aquatox, AR 

Report Date: 

Test Code: 

02Sep-1512:24(p1 of 2) 

15557,15561,155118-9448-8019 

Nautilus Environmental 

CETIS Version: CETISv1 .8.7 

Official Results: Yes 

Analyst: Krysta Pearcy 

Diluent: Mod-Hard Syntheflc Water 

Brine: 

Age: 

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

Lab Control 

FR_UFR1 (site) 

Sample Code 

Lab Control 

FR_UFR1 (site) 

Data Transform 

Angular (Corrected) 

21-0612-0341 

16-8247-1380 

Material Type 

control 

Water Sample 

Zeta 

NA 

24 Jul-15 24 Jul-15 

22 Jul-15 08:46 23 Jul-15 07:00 

Sample Source 

Teck Coal 

Teck Coal 

Alt Hyp Trials Seed 

C>T NA NA 

NA Teck Coal 

39h (10 °C) 

Station Location Latitude 

Lab Control 

FR_UFR1 (site control) 

PMSD Test Result 

19.5°/o 

Equal Variance t Two-Sample Test 

Sample Code vs Sample Code Test Stat Critical MSD DF P-Value P-Type Decision(a:5%) 
Lab Control FR_UFR1 (site) 0.9935 1.943 

ANOVA Table 

Source Sum Squares Mean Square 

0.04552916 

0.2767633 
0.04552916 

0.04612722 

Between 

Error 

Total 
--------~· 

0.3222924 

Distributional Tests 

Attribute Test Test Stat 

Variances Variance Ratio F 14.96 
Distribution Shapiro-Wl!k W Normality 0.8832 

Hatched Rate Summary 

Sample Code Count Mean· 95% LCL 

Lab Control 4 0.9667 0.9054 
FR_UFR1 (site) 4 0.85 0.4995 

Angular (Corrected) Transformed Summary 

Sample Code Count Mean 95o/o LCL 

Lab Control 4 1.375 1.254 
FR_UFR1 (site) 4 1.225 0.7567 

Hatched Rate Detail 

Sample Code Rep 1 Rep 2 Rep 3 
Lab Control 1 0.9333 

FR_UFR1 (site) 0.5333 

Angular (Corrected) Transformed Detail 

Sample Code Rep 1 Rep2 Rep3 

Lab Control 1.441 1.31 1.441 

FR_UFR1 (site) 1.441 1.441 0.8188 

Hatched Rate Binomials 

Sample Code Rep 1 Rep 2 Rep 3 

Lab Control 15/15 14/15 15/15 

FR_UFR1 (site) 15/15 15/15 8/15 

0.295 6 0.1794 CDF Non-Significant Effect 

DF F Stat P-Value Decision(a:5°/o) 

1 0.987 0.3588 Non-Significant Effect 

6 
7 

Critical P-Value Decision( a: 1°/o) 

47.47 0.0523 Equal Variances 

0.6451 0.2022 Normal Distribution 

95o/o UCL Median Min Max Std Err 

1 0.9667 0.9333 0.01924 

0.9333 0.5333 0.1101 

95% UCL Median Min Max Std Err 

1.496 1.375 1.31 1.441 0.03802 

1.693 1.319 0.8188 1.441 0.147 

Rep4 

0.9333 

0.8667 

Rep4 

1.31 

1.197 

Rep4 

14/15 

13/15 

Longitude 

CVo/o %Effect 

3.98% 0.0% 

25.91o/o 12.07°/o 

CV0/o o/oEffect 

5.53°/o 0.0%i 

24.01% 10.97% 

000-469-187-1 CETIS™ v1.8.7.16 Analyst:. __ _ QA: __ _ 



CETIS Analytical Report 

Fathead Minnow 32~d Survival and Growth Test 

Analysis ID: 02-2700-6550 
Analyzed: 02 Sep-1512:21 

Graphics 

" -

0.0 

oo 

000-469-187-1 

Endpoint: Hatched Rate 
Analysis: Parametric-Two Sample 

.. f 
0., r 
oo 

.•. , 

CETIS'M v1.8.7.16 

Report Date: 

Test Code: 

02 Sep-15 12:24 (p 2 of 2) 

15557,15561,155 I 18-9448-8019 

Nautilus Environmental 

CETIS Version: CET!Sv1 .8.7 
Official Results: Yes 

• • 

• 

• • 

o.o '·' 

Analyst: __ _ QA: __ _ 



CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 
Analyzed: 

Batch ID: 

Start Date: 

Ending Date: 

Duration: 

08-0347-8865 

02 Sep-15 12:22 

17-5846-1548 

24 Jul-15 

25 Aug-15 

32d Oh 

Endpoint: Hatched Rate 

Analysis: Parametric-Control vs Treatments 

Test Type: Survival-Development-Growth 

Protocol: ASTM E1241-05 (2013) 

Species: Pimephales promelas 

Source: Aquatox, AR 

Report Date: 

Test Code: 

02Sep-1512:24(p1 of 2) 

15557,15561,155118-9448-8019 

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 

Lab Conlrol 21-0612-0341 24 Jul-15 24 Jul-15 NA Teck Coal 

FR_FRCP1 04-7451-1029 22 Jul-15 09:14 23 Jul-15 07:00 39h (10 °C) 

GH_FR1 13-7898-2108 21Jul-1508:20 23 Jul-15 07:00 64h (10 °C) 

CM_MC2 05-3650-8332 21 Jul-1514:00 23 Jul-15 07:00 58h (10 °C) 

Sample Code Material Type Sample Source Station Location Latitude 

Lab Control control Teck Coal Lab Control 

FR_FRCP1 Water Sample Teck Coal FR_FRCP1 

GH_FR1 Water Sample Teck Coal GH_FR1 

CM_MC2 Water Sample Teck Coal CM_MC2_WKLY _WS_20150721 

Data Transform Zeta Alt Hyp Trials Seed PMSD Test Result 

Angular (Corrected) NA C>T NA NA 6.2% 

Dunnett Multiple Comparison Test 

Sample Code vs Sample Code Test Stat Critical MSD DF P-Value P-Type Decision{a:5°/o) 

Lab Control 

ANOVA Table 

Source 
Between 

Error 

Tota! 

Distributional Tests 

Attribute 

Variances 

Distribution 

FR_FRCP1 

GH_FR1 

CM_MC2 

Sum Squares 

0.008672003 

0.06070402 

0.06937602 

Test 

0 2.287 

-0.6547 2.287 

0.6547 2.287 

Mean Square 

0.002890667 

0.005058668 

Test Stat 

Bartlett Equarrty of Variance 0.1086 
Shapiro-Wilk W Normality 0.8929 

Hatched Rate Summary 

Sample Code Count Mean 95% LCL 

Lab Control 4 0.9667 0.9054 
FR_FRCP1 4 0.9667 0.9054 
GH_FR1 4 0.9833 0.9303 
CM_MC2 4 0,95 0.897 

Angular (Corrected) Transformed Summary 

Sample Code Count Mean 95% LCL 

Lab Control 4 1.375 1.254 
FR_FRCP1 4 1.375 1.254 
GH_FR1 4 1.408 1.304 
CM_MC2 4 1.343 1.238 

Hatched Rate Detail 

Sample Code Rep 1 Rep2 Rep 3 

Lab Control 1 0.9333 1 

FR_FRCP1 0.9333 0.9333 

GH_FR1 0.9333 

CM_MC2 0.9333 0.9333 

000-469-187-1 

0.115 6 0.7500 CDF Non-Significant Effect 

0.115 6 0.9187 CDF Non-Significant Effect 

0.115 6 0.4780 CDF Non-Significant Effect 

DF F Stat P-Value Decision(a:So/o) 

3 0.5714 0.6445 Non-Significant Effect 

12 
15 

Critical P-Value Decision{a:1 o/o) 

11.34 0.9908 Equal Variances 

0.8408 0.0620 Norma! Distribution 

95% UCL Median Min Max Std Err 

1 0.9667 0.9333 1 0.01924 

0.9667 0.9333 1 0.01924 

1 0.9333 0.01667 
0.9333 0.9333 0.01667 

95°/o UCL Median Min Max Std Err 

1.496 1.375 1.31 1.441 0.03802 
1.496 1.375 1.31 1.441 0.03802 
1.513 1.441 1.31 1.441 0.03292 
1.447 1.31 1.31 1.441 0.03292 

Rep4 

0.9333 

0.9333 

CETIS'M v1.8.7.16 Analyst 

Longitude 

CV% %Effect 

3.98% 0.0% 

3.98% 0.0% 

3.39o/o -1.72°/o 

3.51°/o 1.72% 

CV% %Effect 

5.53% 0.0% 

5.53°/o 0.0% 
4.68% -2.39% 

4.91% 2.39% 

QA: 



CETIS Analytical Report 

Fathead Minnow 32·d Survival and Growth Test 

Analysis ID: 08-0347-8865 Endpoint: Hatched Rate 
Analyzed: 02 Sep-1512:22 Analysis: Parametric-Control vs Treatments 

Angular (Corrected) Transformed Detail 

Sample Code Rep 1 Rep 2 Rep3 Rep4 

Lab Control 1.441 1.31 1.441 1.31 

FR_FRCP1 1.31 1.31 1.441 1.441 

GH_FR1 1.31 1.441 1.441 1.441 

CM_MC2 1.31 1.31 1.441 1.31 

Hatched Rate Binomials 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 

Lab Control 15115 14115 15115 14115 

FR_FRCP1 14115 14115 15115 15115 

GH_FR1 14/15 15/15 15/15 15/15 

CM_MC2 14/15 14/15 15/15 14/15 
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Test Code: 

02 Sep-15 12:24 (p 2 of 2) 

15557,15561,155118-9448-8019 

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: 

06-6604-2616 

02 Sep-1512:23 

17-5846-1548 

24 Jul-15 

25 Aug-15 

32d Oh 

Endpoint: Hatched Rate 
Analysis: Parametric-Control vs Treatments 

Test Type: Survival-Development-Growth 

Protocol: ASTM E1241-05 (2013) 

Species: Pimephales promelas 

Source: Aquatox, AR 

Report Date: 

Test Code: 

02 Sep-15 12:24 (p 1 of 2) 

15557,15561,155118-9448-8019 

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 

FR_UFR1 (site) 16-8247-1380 22 Jul-15 08:46 23 Jul-15 07:00 39h (10 °C) Teck Coal 

FR_FRCP1 04-7451-1029 22 Jul-15 09:14 23 Jul-15 07:00 39h (10 °C) 

GH_FR1 13-7898-2108 21Jul-1508:20 23 Jul-15 07:00 64h (10 °C) 

CM_MC2 05-3650-8332 21Jul-1514:00 23 Jul-15 07:00 58h (10 °C) 

Sample Code Material Type Sample Source Station Location Latitude 

FR_UFR1 (site) Water S~mp!e Teck Coal FR_UFR1 (site control) 

FR_FRCP1 Water Sample Teck Coal FR_FRCP1 

GH_FR1 Water Sample Teck Coal GH_FR1 

CM_MC2 Water Sample Teck Coal CM_MC2_WKLY _WS_20150721 

Data Transform Zeta Alt Hyp Trials Seed PMSD Test Result 

Angular (Corrected) NA C>T NA NA 20.2°/o 

Dunnett Multiple Comparison Test 

Sample Code vs Sample Code Test Stat Critical MSD OF P-Value P-Type Decision(a:5o/o) 

FR_UFR1 (site) FR_FRCP1 

ANOVA Table 

Source 

GH_FR1 

CM_MC2 

Sum Squares 

0.07696575 

0.3027793 

-1.343 2.287 
-1.636 2.287 
-1.05 2.287 

Mean Square 

0.02565525 

0.02523161 

0.257 6 0.9820 

0.257 6 0.9911 
0.257 6 0.9647 

DF F Stat 

3 1.017 

12 

Between 

Error 
Total 

·~~~~~~~~~~~~~~~~ 

0.3797451 15 

Distributional Tests 

Attribute Test Test Stat Critical P-Value 
Variances Bartlett Equality of variance 9.915 11.34 0.0193 
Distribution Shapiro-Wilk W Normality 0.8647 0.8408 0.0226 

Hatched Rate Summary 

Sample Code Count Mean 95% LCL 95% UCL Median 

FR_UFR1 (site) 4 0.85 0.4995 1 0.9333 
FR_FRCP1 4 0.9667 0.9054 0.9667 
GH_FR1 4 0.9833 0.9303 1 
CM_MC2 4 0.95 0.897 0.9333 

Angular (Corrected} Transformed Summary 

Sample Code Count Mean 95% LCL 95°/o UCL Median 

FR_UFR1 (site) 4 1.225 0.7567 1.693 1.319 
FR_FRCP1 4 1.375 1.254 1.496 1.375 
GH_FR1 4 1.408 1.304 1.513 1.441 
CM_MC2 4 1,343 1.238 1.447 1.31 

Hatched Rate Detail 

Sample Code Rep 1 Rep2 Rep 3 Rep4 

FR_UFR1 (site) 1 1 0.5333 0.8667 
FR_FRCP1 0.9333 0.9333 
GH_FR1 0.9333 1 
CM_MC2 0.9333 0.9333 1 0.9333 

000-469-187-1 CETIS'" v1.8.7.16 

CDF Non-Significant Effect 

CDF Non-s·1gnificant Effect 

CDF Non-Significant Effect 

P-Value Decision(a:5%) 

0.4194 Non-Significant Effect 

Decision(a:1 o/o) 

Equal Variances 

Normal Distribution 

Min Max Std Err 

0.5333 0.1101 

0.9333 0.01924 

0.9333 0.01667 

0.9333 0.01667 

Min Max Std Err 

0.8188 1.441 0.147 

1.31 1.441 0.03802 

1.31 1.441 0.03292 

1.31 1.441 0.03292 

Analyst: 

Longitude 

CV01o %Effect 

25.91°/o 0.0% 

3.98% -13. 730/o 

3.39% -15.69% 

3.51% -11.76°/o 

CV% %1Effect 

24.01 °le 0.0% 

5.53% -12.32% 

4.68% -15.01% 

4.91% -9.63% 

QA: 



CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 06-6604-2616 Endpoint: Hatched Rate 
Analyzed: 02 Sep-1512:23 Analysis: Parametric-Control vs Treatments 

Angular (Corrected) Transformed Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 

FR_UFR1 (site) 1.441 1.441 0.8188 1.197 

FR_FRCP1 1.31 1.31 1.441 1.441 

GH_FR1 1.31 1.441 1.441 1.441 

CM_MC2 1.31 1.31 1.441 1.31 

Hatched Rate Binomials 

Sample Code Rep 1 Rep2 Rep3 Rep4 

FR_UFR1 (site) 15/15 15/15 8/15 13/15 

FR_FRCP1 14/15 14/15 15/15 15/15 

GH_FR1 14/15 15/15 15/15 15/15 

CM_MC2 14/15 14/15 15/15 14/15 
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CETIS Summary Report 

Fathead Minnow 32-d Survival and Growth Test 

Report Date: 

Test Code: 

02Sep-1512:28(p1of1) 

15557,15561,155118-9448-8019 

Nautilus Environmental 

Batch ID: 17-5846-1548 

24 Jul-15 

Test Type: Survival-Development-Growth 
Protocol: ASTM E1241-05 (2013) 

Analyst: Krysta Pearcy 

Start Date: 

Ending Date: 25 Aug-15 Species: Pimephales promelas 

Duration: 32d Oh Source: Aquatox, AR 

Sample Code Sample ID 

Lab Control 21-0612-0341 

FR_UFR1 (site) 16-8247-1380 

FR_FRCP1 04-7451-1029 

GH_FR1 13-7898-2108 

CM_MC2 05-3650-8332 

Sample Code Material Type 

Lab Control control 
FR_UFR1 (site) Water Sample 

FR_FRCP1 Water Sample 
GH_FR1 Water Sample 
CM_MC2 Water Sample 

Survival Rate Summary 

Sample Code Count 

Lab Control 4 
FR_UFR1 (site) 4 
FR_FRCP1 4 
GH_FR1 4 
CM_MC2 4 

Survival Rate Detail 

Sample Code Rep 1 

Lab Control 0.9333 

FR_UFR1 (site) 0 

FR_FRCP1 0 

GH_FR1 0.6667 

CM_MC2 0.3333 

Survival Rate Binomials 

Sample Code Rep 1 
Lab Control 14/15 

FR_UFR1 (site) 0/15 

FR_FRCP1 0/15 

GH_FR1 10/15 

CM_MC2 5/15 

Sample Date 

24 Jul-15 

22 Jul-15 08:46 

22 Jul-15 09:14 

21Jul-1508:20 

21 Jul-1514:00 

Sample Source 

Teck Coal 

Teck Coal 

Teck Coal . 

Teck Coal 
Teck Coal 

Receive Date 

24 Jul-15 

23 Jul-15 07:00 

23 Jul-15 07:00 

23 Jul-15 07:00 

23 Jul-15 07:00 

Mean 95o/o LCL 95% UCL 

0.95 0.897 1 

0.25 0 1 
0.1333 0 0.5577 
0.5333 0.3042 0.7625 
0.2333 0 0.5632 

Rep 2 Rep 3 Rep4 

0.9333 1 0.9333 

0 0 

0.5333 0 0 

0.5333 0.6 0.3333 

0 0.4667 0.1333 

Rep 2 Rep3 Rep4 

14/15 15/15 14/15 

15/15 0/15 0/15 

8/15 0/15 0/15 

8/15 9/15 5/15 

0/15 7/15 2/15 

Diluent: Mod-Hard Synthetic Water 

Brine: 

Age: 

Sample Age Client Name 

NA Teck Coal 

39h (10 'C) 

39h (10 'C) 

64h (10 'C) 

58h (10 'C) 

Station Location 

Lab Control 

FR_UFR1 (site control) 

FR_FRCP1 

GH_FR1 

CM_MC2_WKLY _WS_20150721 

Min Max Std Err 

0.9333 0.01667 

0 1 0.25 

0 0.5333 0.1333 

0.3333 0.6667 0.07201 

0 0.4667 0.1036 

Project 

Latitude Longitude 

Std Dev CVo/o %Effect 

0.03333 3.51o/o 0.0% 
0.5 200.0% 73.68% 
0.2667 200.0o/o 85.96% 
0.144 27.0% 43.86o/o 
0.2073 88.83°/o 75.44°/o 

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



CETIS Analytical Report 

Fathead Minnow 32~d Survival and Growth Test 

Analysis ID: 16-4014-4397 Endpoint: Survival Rate 
Analyzed: 02 Sep-15 12:26 Analysis: Nonparametric-Two Sample 

Report Date: 

Test Code: 

02 Sep-1512:28 (p 1 of 2) 

15557,15561,155118-9448-8019 

Nautilus Environmental 

CETIS Version: CET1Sv1.8.7 

Official Results: Yes 

Batch ID: 17-5846-1548 

Start Date: 24 Jul-15 

Test Type: Survival-Development-Growth 

Protocol: ASTM E1241-05 (2013) 

Analyst: Krysta Pearcy 
Diluent: Mod-Hard Synthetic Water 

Ending Date: 25 Aug-15 Species: Pimephales prome!as Brine: 
Duration: 32d Oh Source: Aquatox, AR Age: 

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

Lab Control 21-0612-0341 24 Jul-15 24 Jul-15 NA Teck Coal 

FR_UFR1 (site) 16-8247-1380 22 Jul-15 08:46 23 Jul-15 07:00 39h (10 °C) 

Sample Code Material Type Sample Source Station Location Latitude Longitude 

Lab Control control Teck Coal Lab Control 

FR_UFR1 (site) Water Sample Teck Coal FR_UFR1 (site control) 

Data Transform Zeta Alt Hyp Trials Seed PMSD Test Result 

Angular (Corrected) NA C>T NA NA 56.1°/o 

Wilcoxon Rank Sum Two-Sample Test 

Sample Code VS Sample Code Test Stat Critical Ties OF P-Value P-Type Decision(a:5%) 

Lab Control FR_UFR1 (site) 13.5 NA 1 6 0.0714 Exact Non-Significant Effect 

ANOVA Table 

Source Sum Squares Mean Square OF F Stat P-Value Decision(a:5°/o) 

Between 1.566923 1.566923 1 7.211 0.0363 Significant Effect 
Error 1.30377 0.2172949 6 
Total 2.870693 7 

Distributional Tests 

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

Variances Variance Ratio F 99.23 47.47 0.0034 Unequal Varlances 
Distribution Shapiro-Wilk W Normality 0.7372 0.6451 0.0059 Non-normal Distribution 

Survival Rate Summary 

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

Lab Control 4 0.95 0.897 1 0.9333 0.9333 0.01667 3.51% 0.0% 

FR_UFR1 (site) 4 0.25 0 1 0 0 0.25 200.0% 73.68°/o 

Angular {Corrected) Transformed Summary 

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

Lab Control 4 1.343 1.238 1.447 1.31 1.31 1.441 0.03292 4.91°/o 0.0% 
FR_UFR1 (site) 4 0.4574 -0.5863 1.501 0.1295 0.1295 1.441 0.328 143.4% 65.93% 

Survival Rate Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 
Lab Control 0.9333 0.9333 1 0.9333 

FR_UFR1 (site) 0 1 0 0 

Angular {Corrected) Transformed Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 
Lab Control 1.31 1.31 1.441 1.31 
FR_UFR1 (site) 0.1295 1.441 0.1295 0.1295 

Survival Rate Binomials 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 
Lab Control 14/15 14/15 15/15 14/15 

FR_UFR1 (site) 0/15 15/15 0/15 0/15 

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



CETIS Analytical Report 

Fathead Minnow 32-d Survival and GroWth Test 

Analysis ID: 16-4014-4397 Endpoint: Survival Rate 
Analyzed: 02 Sep-15 12:26 Analysis: Nonparametric-Two Sample 
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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: 

01-8850-5673 

02 Sep-15 12:26 

17-5846-1548 

24 Jul-15 

25 Aug-15 

32d Oh 

Endpoint: Survival Rate 
Analysis: Parametric-Control vs Treatments 

Test Type: Survival-Development-Growth 

Protocol: ASTM E1241-05 (2013) 

Species: Pimephales promelas 

Source: Aquatox, AR 

Report Date: 

Test Code: 

02 Sep-15 12:28 (p 1 of 2) 

15557, 15561, 155118-9448-8019 

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 
Lab Control 21-0612-0341 24 Jul-15 24 Jul-15 NA Teck Coal 

FR_FRCP1 04-7451-1029 22 Jul-15 09:14 23 Jul-15 07:00 39h (10 °C) 

GH_FR1 13-7898-2108 21Jul-1508:20 23 Jul-15 07:00 64h (10 °c) 

CM_MC2 05-3650-8332 21Jul-1514:00 23 Jul-15 07:00 58h (10 °C) 

Sample Code Material Type Sample Source Station Location Latitude 
Lab Control control Teck Coal Lab Control 

FR_FRCP1 Water Sample Teck Coal FR_FRCP1 

GH_FR1 Water Sample Teck Coal GH_FR1 

CM_MC2 Water Sample Teck Coal CM_MC2_WKLY _WS_20150721 

Data Transform Zeta Alt Hyp Trials Seed PMSD Test Result 
Angular (Corrected) NA C>T NA NA 29.0% 

Dunnett Multiple Comparison Test 

Sample Code vs Sample Code Test Stat Critical MSD OF P-Value P-Type Decision{a:5%) 

Lab Control FR_FRCP1 

ANOVA Table 

GH_FR1 
CM_MC2 

6.277 2.287 

3.158 2.287 
5.277 2.287 

Source Sum Squares Mean Square 
Between 

Error 

Total 

Distributional Tests 

Attribute 

Variances 
Distribution 

2.541125 

0.6597689 

3.200894 

Test 

0.8470418 

0.05498074 

Bartlett Equality of Variance 
Shapiro-Wilk W Normality 

Survival Rate Summary 

Sample Code Count Mean 

Lab Control 4 0.95 
FR_FRCP1 4 0.1333 
GH_FR1 4 0.5333 
CM_MC2 4 0.2333 

Angular {Corrected} Transformed Summary 

Sample Code Count Mean 
Lab Control 4 1.343 
FR_FRCP1 4 0.3018 
GH_FR1 4 0.8189 
CM_MC2 4 0.4677 

Survival Rate Detail 

Sample Code Rep 1 Rep2 
Lab Control 0.9333 0.9333 
FR_FRCP1 0 0.5333 

GH_FR1 0.6667 0.5333 

CM_MC2 0.3333 0 

000-469-187-1 

Test Stat 

6.306 

0.948 

95°/o LCL 

0.897 

0 

0.3042 

0 

95°/o LCL 

1.238 

-0.2466 

0.5856 

0.03104 

Rep 3 

1 

0 

0.6 

0.4667 

0.379 6 <0.0001 GDF Significant Effect 
0.379 6 0.0107 GDF s·1gnificant Effect 
0.379 6 0.0003 GDF Significant Effect 

OF F Stat P~Value Decision(a:5°/o) 
3 15.41 0.0002 Significant Effect 

12 

15 

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

11.34 0.0976 Equal Variances 
0.8408 0.4584 Normal Distribution 

95o/o UCL Median Min Max Std Err 

1 0.9333 0.9333 1 0.01667 

0.5577 0 0 0.5333 0.1333 

0.7625 0.5667 0.3333 0.6667 0.07201 

0.5632 0.2333 0 0.4667 0.1036 

95% UCL Median Min Max Std Err 

1.447 1.31 1.31 1.441 0.03292 
0.8502 0.1295 0.1295 0.8188 0.1723 
1.052 0.8524 0.6155 0.9553 0.07332 
0.9044 0.4946 0.1295 0.752 0.1372 

Rep4 

0.9333 

0 

0.3333 

0.1333 

CETIS™ v1.8.7.16 Analyst: 

Longitude 

CV% 0/oEffect 

3.51% 0.0% 

200.0% 85.96°/o 
27.QOfo 43.86% 
88.83% 75.44% 

CV0/o o/oEffect 
4.91 Ofo O.Oo/o 
114.2°/o 77.52o/o 
17.91°/o 39.0°/o 
58.67% 65.16o/o 

QA: 



CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 01-8850-5673 Endpoint: Survival Rate 

Analyzed: 02 Sep-1512:26 Analysis: Parametric-Control vs Treatments 

Angular (Corrected) Transformed Detail 

Sample Code Rep 1 Rep 2 Rep3 Rep4 

Lab Control 1.31 1.31 1.441 1.31 

FR_FRCP1 0.1295 0.8188 0.1295 0.1295 

GH_FR1 0.9553 0.8188 0.8861 0.6155 

CM_MC2 0.6155 0.1295 0.752 0.3738 

Survival Rate Binomials 

Sample Code Rep 1 Rep 2 Rep3 Rep4 

Lab Control 14/15 14/15 15/15 14/15 

FR_FRCP1 0/15 8/15 0/15 0/15 

GH_FR1 10/15 8/15 9/15 5/15 

CM_MC2 5/15 0/15 7/15 2/15 
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CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 06-8144-6587 Endpoint: Survival Rate 

Report Date: 

Test Code: 

02 Sep-1512:28 (p 1 of 2) 

15557,15561,155118-9448-8019 

Nautilus Environmental 

CETIS Version: CET1Sv1 .8.7 

Analyzed: 02 Sep-1512:27 Analysis: Parametric-Control vs Treatments Official Results: Yes 

Batch ID: 17 -5846-1548 Analyst: Krysta Pearcy 

Start Date: 24 Jul-15 

Test Type: Survival-Development-Growth 

Protocol: ASTM E1241-05 (2013) Diluent: Mod-Hard Synthetic Water 

Ending Date: 25 Aug-15 Species: Pimepha!es promelas 

Duration: 32d Oh Source: Aquatox, AR 

Sample Code Sample ID 

FR_UFR1 (site) 16-8247-1380 

FR_FRCP1 04-7451-1029 

GH_FR1 13-7898-2108 

CM_MC2 05-3650-8332 

Sample Code Material Type 

FR_UFR1 (site) Water Sample 

FR_FRCP1 Water Sample 

GH_FR1 Water Sample 

CM_MC2 Water Sample 

Data Transform Zeta 

Angular (Corrected} NA 

Dunnett Multiple Comparison Test 

Sample Code vs 

FR_UFR1 (site) 

ANOVA Table 

Sample Code 

FR_FRCP1 

GH_FR1 
CM_MC2 

Source Sum Squares 

Between 0.5732901 

Sample Date Receive Date 

22 Jul-15 08:46 23 Jul-15 07:00 

22 Jul-15 09:14 23 Jul-15 07:00 

21Jul-1508:20 23 Jul-15 07:00 

21 Jul-15 14:00 23 Jul-15 07:00 

Sample Source 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Alt Hyp Trials Seed 

C>T NA NA 

Test Stat Critical MSD DF 

0.5478 2.287 0.65 6 
-1.272 2.287 0.65 6 
-0.03612 2.287 0.65 6 

Mean Square DF 

0.1910967 3 

0.1614602 12 

15 

Error 1.937522 
Total -----2~.5-"1~08~1c3-----~~~=-----"---

Distributional Tests 

Attribute Test Test Stat Critical 

Variances Bartlett Equality of Variance 5.547 11.34 
Distribution Shapiro-Wilk W Normality 0.8431 0.8408 

Survival Rate Summary 

Sample Code Count Mean 95% LCL 95°1n UCL 

FR_UFR1 (site) 4 0.25 0 1 
FR_FRCP1 4 0.1333 0 0.5577 
GH_FR1 4 0.5333 0.3042 0.7625 
CM_MC2 4 0.2333 0 0.5632 

Angular {Corrected} Transformed Summary 

Sample Code Count Mean 95o/n LCL 95°!n UCL 

FR_UFR1 (site) 4 0.4574 -0.5863 1.501 
FR_FRCP1 4 0.3018 -0.2466 0.8502 
GH_FR1 4 0.8189 0.5856 1.052 
CM_MC2 4 0.4677 0.03104 0.9044 

Survival Rate Detail 

sample Code Rep 1 Rep 2 Rep3 Rep4 
FR_UFR1 (site) 0 0 0 

FR_FRCP1 0 0.5333 0 0 

GH_FR1 0.6667 0.5333 0.6 0.3333 

CM_MC2 0.3333 0 0.4667 0.1333 

Brine: 

Age: 

Sample Age Client Name 

39h (10 °C) Teck Coal 

39h (10 °C) 

64h (10 °C) 

58h (10 °C) 

Station Location Latitude 

FR_UFR1 (site control) 

FR_FRCP1 

GH_FR1 

CM_MC2_WKLY _WS_20150721_ 

PMSD Test Result 

85.4°/o 

P-Value P-Type Decision{a:5%} 

0.5248 CDF Non-Significant Effect 

0.9787 CDF Non-Significant Effect 

0.7627 CDF Non-Significant Effect 

F Stat P-Value Decision(a:5%) 

1.184 0.3571 Non-Significant Effect 

P-Value Decision(a:1°1n) 

0.1359 Equa!Var'lances 

0.0108 Normal Distribution 

Median Min Max Std Err 

0 0 1 0.25 

0 0 0.5333 0.1333 

0.5667 0.3333 0.6667 0.07201 

0.2333 0 0.4667 0.1036 

Median Min Max Std Err 

0.1295 0.1295 1.441 0.328 

0.1295 0.1295 0.8188 0.1723 

0.8524 0.6155 0.9553 0.07332 

0.4946 0.1295 0.752 0.1372 

000-469-187-1 CETIS™ v1.8.7.16 Analyst: 

Project 

Longitude 

CV% GfoEffect 

200.0% 0.0% 

200.0% 46.67%:i 

27.0% -113.3%1 

88.83% 6.67% 

CV"/o GfoEffect 

143.4Gfo 0.0% 

114.2% 34.03% 

17.91% -79.02% 

58.67% -2.24% 

QA: 



CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 06-8144-6587 Endpoint: Survival Rate 
Analyzed: 02 Sep-1512:27 Analysis: Parametric~Control vs Treatments 

Angular (Corrected) Transformed Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 

FR_UFR1 (site) 0.1295 1.441 0.1295 0.1295 

FR_FRCP1 0.1295 0.8188 0.1295 0.1295 

GH_FR1 0.9553 0.8188 0.8861 0.6155 

CM_MC2 0.6155 0.1295 0.752 0.3738 

Survival Rate Binomials 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 

FR_UFR1 (site) 0/15 15/15 0/15 0/15 

FR_FRCP1 0/15 8/15 0/15 0/15 
GH_FR1 10/15 8/15 9/15 5/15 
CM_MC2 5/15 0/15 7/15 2/15 
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Report Date: 

Test Code: 

02 Sep-1512:28 (p 2 of 2) 

15557,15561,155118-9448-8019 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 
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CETIS Summary Report Report Date: 

Test Code: 

02 Sep-15 12:58 (p 1 of 1) 

15557, 15561, 155118-9448-8019 

Fathead Minnow 32-d Survival and Growth Test Nautilus Environmental 

Batch ID: 

Start Date: 

17-5846-1548 

24 Jul-15 

Ending Date: 25 Aug-15 

Duration: 32d Oh 

Sample Code Sample ID 

Lab Control 21-0612-0341 

FR_UFR1 (site) 16-8247-1380 

FR_FRCP1 04-7451-1029 

GH_FR1 13-7898-2108 

CM_MC2 05-3650-8332 

Sample Code Material Type 

Lab Control control 

FR_UFR1 (site) Water Sample 

FR_FRCP1 Water Sample 

GH_FR1 Water Sample 

CM_MC2 Water Sample 

Mean Ory Biomass-mg Summary 

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 

24 Jul-15 

22 Jul-15 08:46 

22 Jul-15 09:14 

21Jul-1508:20 

21 Jul-1514:00 

Sample Source 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Receive Date 

24 Jul-15 

23 Jul-15 07:00 

23 Jul-15 07:00 

23 Jul-15 07:00 

23 Jul-15 07:00 

Brine: 

Age: 

Sample Age Client Name 

NA Teck Coal 

39h (10 °C) 

39h (10 °C) 

64h (10 °C) 

58h (10 °C) 

Station Location 

Lab Control 

FR_UFR1 (site control) 

FR_FRCP1 

GH_FR1 

CM_MC2_WKLY _WS_20150721 

Project 

Latitude Longitude 

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

Lab Control 4 2.995 2.811 3.178 2.86 3.125 0.05768 0.1154 3.85°/o 0.0% 
FR_UFR1 (site) 4 0.7597 -1.658 3.177 0 3.039 0.7597 1.519 200.0% 74.63% 
FR_FRCP1 4 0.6492 -1.417 2.715 0 2.597 0.6492 1.298 200.0% 78.32%1 
GH_FR1 4 2.981 2.834 3.127 2.899 3.089 0.04599 0.09197 3.09o/o 0.47% 
CM_MC2 4 2.256 -0.1798 4.691 0 3.273 0.7653 1.531 67.85% 24.68°/o 

Mean Dry Biomass-mg Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 

Lab Control 2.948 3.125 3.047 2.86 

FR_UFR1 (site) 0 3.039 0 0 

FR_FRCP1 0 2.597 0 0 

GH_FR1 2.91 3.089 3.025 2.899 

CM_MC2 3.138 0 3.273 2.612 

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



CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 
Analyzed: 

01-9111-3738 

02 Sep-1512:56 

Endpoint: Mean Dry Biomass-mg 
Analysis: Nonparametric-Two Sample 

Report Date: 

Test Code: 

02 Sep-15 12:58 (p 1 of 2) 

15557,15561,155118-9448-8019 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Batch ID: 17-5846-1548 

Start Date: 24 Jul-15 

Test Type: Survival-Development-Growth 

Protocol: ASTM E1241-05 (2013) 

Analyst: Krysta Pearcy 
Diluent: Mod-Hard Synthetic Water 

Ending Date: 25 Aug-15 Species: Pimephales promelas Brine: 

Duration: 32d Oh Source: Aquatox, AR Age: 

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

Lab Control 21-0612-0341 24Jul-15 24 Jul-15 NA Teck Coal 

FR_UFR1 (site) 16-824 7-1380 22 Jul-15 08:46 23 Jul-15 07:00 39h (10 °C) 

Sample Code Material Type Sample Source Station Location Latitude Longitude 

Lab Control control Teck Coal Lab Control 

FR_UFR1 (site) Water Sample Teck Coal FR_UFR1 (site control) 

Data Transform Zeta Alt Hyp Trials Seed PMSD Test Result 
Untransformed NA C>T NA NA 49.4% 

Wilcoxon Rank Sum Two-Sample Test 

Sample Code vs Sample Code Test Stat Critical Ties OF P-Value P-Type Decision(a:So/o) 
Lab Control FR_UFR1 (site) 12 NA 0 6 0.0429 Exact Significant Effect 

ANOVA Table 

Source Sum Squares Mean Square OF F Stat P-Value Decision(a:5%) 

Between 9.991957 9.991957 8.608 0.0262 Significant Effect 
Error 6.965026 1.160838 6 
Total 16.95698 7 

Distributional Tests 

Attribute Test Test Stat Critical P-Value Decision(a:1°/o) 
Variances Variance Ratio F 173.5 47.47 0.0015 Unequal Variances 
Distribution Shapiro-Wilk W Normality 0.7379 0.6451 0.0060 Non-normal Distribution 

Mean Dry Biomass-mg Summary 

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

Lab Centro! 4 2.995 2.811 3.178 2.997 2.86 3.125 0.05768 3.85% o.0°1o 
FR_UFR1 (site) 4 0.7597 -1.658 3.177 0 0 3.039 0.7597 200.0% 74.63% 

Mean Dry Biomass-mg Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 

Lab Control 2.948 3.125 3.047 2.86 

FR_UFR1 (site) 0 3.039 0 0 

000-469-187-1 CETIS™ v1.8.7.16 Analyst: __ _ QA: __ _ 



CETIS Analytical Report Report Date: 02 Sep-1512:58 (p 2 of 2) 

Test Code: 15557,15561,155118-9448-8019 

Fathead Minnow 32-d Survival and Growth Test Nautilus Environmental 

Analysis ID: 01-9111-3738 Endpoint: Mean Dry Biomass-mg CETIS Version: CET1Sv1.8.7 

Analyzed: 02 Sep-15 12:56 Analysis: Nonparametric-Two Sample 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: 

08-8596-5458 

02 Sep-1512:56 

17-5846-1548 

24 Jul-15 

25 Aug-15 

32d Oh 

Endpoint: Mean Dry Biomass-mg 
Analysis: Nonparametric-Control vs Treatments 

Test Type: Survival-Development-Growth 

Protocol: ASTM E1241-05 (2013) 

Species: Pimephales prome!as 

Source: Aquatox, AR 

Report Date: 

Test Code: 

02 Sep-15 12:58 (p 1 of 2) 

15557,15561,155118-9448-8019 

Nautilus Environmental 

CETIS Version: CET1Sv1.8.7 

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 

Lab Control 21-0612-0341 

FR_FRCP1 04-7451-1029 

GH_FR1 13-7898-2108 

CM_MC2 05-3650-8332 

Sample Code Material Type 

Lab Control control 
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 

Lab Control FR_FRCP1 

ANOVA Table 

Source 
Between 

Error 

Total 

Distributional Tests 

Attribute 

GH_FR1 

CM_MC2 

Sum Squares 

14.59106 

12.15014 

26.7412 

Test 

24 Jul-15 24 Jul-15 

22 Jul-15 09:14 23 Jul-15 07:00 

21Jul-1508:20 23 Jul-15 07:00 

21Jul-1514:00 23 Jul-15 07:00 

Sample Source 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Alt Hyp Trials Seed 

C>T NA NA 

Test Stat Critical Ties OF 

10 10 0 6 

17 10 0 6 
18 10 0 6 

Mean Square OF 

4.863687 3 
1.012511 12 

15 

Test Stat Critical 
Variances Bartlett Equality of Variance 20.46 11.34 
Distribution Shapiro-Wilk W Normality 0.9075 0.8408 

Mean Dry Biomass-mg Summary 

Sample Code Count Mean 95o/G LCL 95°/o UCL 
Lab Control 4 2.995 2.811 3.178 
FR_FRCP1 4 0.6492 -1.417 2.715 
GH_FR1 4 2.981 2.834 3.127 
CM_MC2 4 2.256 -0.1798 4.691 

Mean Dry Biomass-mg Detail 

Sample Code Rep 1 Rep 2 Rep3 Rep4 
Lab Control 2.948 3.125 3.047 2.86 
FR_FRCP1 0 2.597 0 0 
GH_FR1 2.91 3.089 3.025 2.899 
CM_MC2 3.138 0 3.273 2.612 

NA Teck Coal 

39h (10 °C) 

64h (10 °C) 

58h (10 °C) 

Station Location Latitude Longitude 

Lab Control 

FR_FRCP1 

GH_FR1 

CM_MC2_WKLY _WS_20150721 

PMSD Test Result 

54.3% 

P-Value P-Type Decision(a:5°/u) 

0.0276 Asymp Significant Effect 
0.6348 Asymp Non-Significant Effect 
0.7500 Asymp Non-Significant Effect 

F Stat P-Value Decision(a:So/o) 

4.804 0.0201 Significant Effect 

P-Value Decision(a:1o/n) 
0.0001 Unequal Variances 
0.1060 Normal Distribution 

Median Min Max Std Err CV% o/nEffect 
2.997 2.86 3.125 0.05768 3.85°/o 0.0% 
0 0 2.597 0.6492 200.0%1 78.32% 
2.968 2,899 3.089 0.04599 3.09°/o 0.47°/o 
2.875 0 3.273 0.7653 67.85o/o 24.68o/o 

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



CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 08-8596-5458 Endpoint: Mean Dry Biomass-mg 
Analyzed: 02 Sep-1512:56 Analysis: Nonparametric-Control vs Treatments 
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Report Date: 

Test Code: 

02 Sep-15 12:58 (p 2 of 2) 

15557, 15561, 155 118-9448-8019 

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: 

09-2648-8251 

02 Sep-1512:57 

17 -5846-1548 

24Jul-15 

25 Aug-15 

32d Oh 

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 

Report Date: 

Test Code: 

02 Sep-1512:58 (p 1 of 2) 

15557, 15561, 155 118-9448-8019 

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 

FR_UFR1 (site) 16-8247-1380 22 Jul-15 08:46 23 Jul-15 07:00 39h (10 'C) Teck Coal 

FR_FRCP1 04-7451-1029 22 Jul-15 09:14 23 Jul-15 07:00 39h (10 'C) 

GH_FR1 13-7898-2108 21 Jul-15 08:20 23 Jul-15 07:00 64h (10 'C) 

CM_MC2 05-3650-8332 21 Jul-15 14:00 23 Jul-15 07:00 58h (10 'C) 

Sample Code Material Type Sample Source Station location latitude 

FR_UFR1 (site) Water Sample Teck Coal FR_UFR1 (site control) 

FR_FRCP1 Water Sample Teck Coal FR_FRCP1 

GH_FR1 Water Sample Teck Coal GH_FR1 

CM_MC2 Water Sample Teck Coal CM_MC2_WKLY _WS_20150721_ 

Data Transform Zeta Alt Hyp Trials Seed PMSD Test Result 

Untransformed NA C>T NA NA 268.0o/o 

Steel Many-One Rank Sum Test 

Sample Code vs Sample Code Test Stat Critical Ties OF P-Value P-Type Decision(a:5%) 

FR_UFR1 (site) FR_FRCP1 

ANOVA Table 

GH_FR1 

CM_MC2 

Source Sum Squares 

Between 15.72541 

Error 19.03533 

17.5 10 
23 10 

22.5 10 

Mean Square 

5.241804 

1.586277 

6 

0 6 

6 

OF 

3 

12 ---·------------------------
Total 34.76074 15 

Distributional Tests 

Attribute Test Test Stat Critical 

Variances Bartlett Equality of Variance 11.61 11.34 
Distribution Shapiro-Wilk W Normality 0.9324 0.8408 

Mean Dry Biomass-mg Summary 

Sample Code Count Mean 95°/o LCL 95% UCL 

FR_UFR1 (site) 4 0.7597 -1.658 3.177 
FR_FRCP1 4 0.6492 -1.417 2,715 
GH_FR1 4 2.981 2.834 3.127 
CM_MC2 4 2.256 -0.1798 4.691 

Mean Dry Biomass-mg Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 

FR_UFR1 (site) 0 3.039 0 0 

FR_FRCP1 0 2.597 0 0 

GH_FR1 2.91 3.089 3.025 2.899 

CM_MC2 3.138 0 3.273 2.612 

0.6948 Asymp Non-Significant Effect 

0.9904 Asymp Non-Significant Effect 

0.9852 Asymp Non-Significant Effect 

F Stat P-Value Decision(a:5%) 

3.304 0.0575 Non-Significant Effect 

P-Value Decision(a:1o/o) 

0.0088 Unequal Variances 

0.2662 Normal Distribution 

Median Min Max Std Err 

0 0 3,039 0.7597 

0 0 2.597 0.6492 

2.968 2.899 3.089 0.04599 

2.875 0 3.273 0.7653 

Longitude 

CV% %Effect 

200.0°/o 0.0% 

200.0% 14.55°/o 

3.09% -292.4% 

67.85% -196.9% 

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



CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 09-2648-8251 Endpoint: Mean Dry Biomass-mg 
Analyzed: 02 Sep-15 12:57 Analysis: Nonparametric-Control vs Treatments 
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Report Date: 

Test Code: 

02 Sep-15 12:58 (p 2 of 2) 

15557,15561,155118-9448-8019 

Nautilus Environmental 

CETIS Version: CET1Sv1 .8.7 

Official Results: Yes 
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CETIS Summary Report Report Date: 

Test Code: 

02 Sep-15 12:39 (p 1 of 1) 

15557,15561,155118-9448-8019 

Fathead Minnow 32-d Survival and Growth Test Nautilus Environmental 

Batch ID: 17-5846-1548 

Start Date: 24 Jul-15 

Ending Date: 25 Aug-15 

Duration: 32d Oh 

Sample Code Sample ID 

Lab Control 21-0612-0341 

FR_UFR1 (site) 16-824 7-1380 

FR_FRCP1 04-7451-1029 

GH_FR1 13-7898-2108 

CM_MC2 05-3650-8332 

Sample Code Material Type 

Lab Control control 

FR_UFR1 (site) Water Sample 

FR_FRCP1 Water Sample 

GH_FR1 Water Sample 

CM_MC2 Water Sample 

Length-mm Summary 

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 

24 Jul-15 

22 Jul-15 08:46 

22 Jul-15 09:14 

21Jul-1508:20 

21 Jul-1514:00 

Sample Source 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Receive Date 

24 Jul-15 

23 Jul-15 07:00 

23 Jul-15 07:00 

23 Jul-15 07:00 

23 Jul-15 07:00 

Brine: 

Age: 

Sample Age Client Name 

NA Teck Coal 

39h (10 'C) 

39h (10 'C) 

64h (10 'C) 

58h (10 'C) 

Station Location 
Lab Control 

FR_UFR1 (site control) 

FR_FRCP1 

GH_FR1 

CM_MC2_WKLY _WS_20150721 

Project 

Latitude Longitude 

Sample Code Count Mean 95°/o LCL 95% UCL Min Max Std Err Std Dev CVo/o %Effect 
Lab Control 4 11.25 10.45 12.05 11 12 0.25 0.5 4.44°/o 0.0% 
FR_UFR1 (site) 1 11 11 11 0 0 0.0% 2.22% 
FR_FRCP1 13 13 13 0 0 0.0°/o -15.56o/o 
GH_FR1 4 12.75 11.95 13.55 12 13 0.25 0.5 3.92% -13.33% 
CM_MC2 3 15.33 9.082 21.58 13 18 1.453 2.517 16.41% -36.3% 

Length-mm Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 
Lab Control 11 12 11 11 
FR_UFR1 (site) 11 

FR_FRCP1 13 

GH_FR1 13 13 12 13 
CM_MC2 15 13 18 

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



CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 10-5417-9005 Endpoint: Length-mm 
Analyzed: 02 Sep-15 12:34 Analysis: Parametric-Two Sample 

Report Date: 

Test Code: 

02 Sep-15 12:40 (p 1 of 2) 

15557, 15561, 155118-9448-8019 

Nautilus Environmental 

CETIS Version: CETISv1 .8.7 

Official Results: Yes 

Batch 10: 17-5846-1548 

Start Date: 24 Jul-15 

Test Type: Survival-Development-Growth 

Protocol: ASTM E1241-05 (2013) 

Analyst: Krysta Pearcy 

Diluent: Mod-Hard Synthetic Water 

Ending Date: 25 Aug-15 Species: Pimephales prome!as Brine: 

Duration: 32d Oh Source: Aquatox, AR Age: 

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

Lab Control 21-0612-0341 24 Jul-15 24 Jul-15 NA Teck Coal 

FR_UFR1 (site) 16-8247-1380 22 Jul-15 08:46 23 Jul-15 07:00 39h (10 °C) 

Sample Code Material Type Sample Source Station Location Latitude 

Lab Control control Teck Coal Lab Control 

FR_UFR1 (site) Water Sample Teck Coal FR_UFR1 (site control) 

Data Transform Zeta Alt Hyp Trials Seed PMSD Test Result 

Untransformed NA C>T NA NA 11.7o/o 

Equal Variance t Two-Sample Test 

Sample Code vs Sample Code Test Stat Critical MSD OF P-Vatue P-Type Decision(a:5°/o) 

Lab Control FR_UFR1 (site) 0.4472 2.353 1.316 3 

ANOVA Table 

Source Sum Squares Mean Square OF 

Between 0.05 0.05 
Error 0.75 0.25 
Tota·I------0-.-8---

Distributional Tests 

Attribute Test 

Variances 

Distribution 
Levene Equality of Variance 

Shapiro-Wilk W Normality 

Length-mm Summary 

Sample Code Count Mean 

Lab Control 4 11.25 
FR_UFR1 (site) 1 11 

Length-mm Detail 

Sample Code Rep 1 Rep 2 
Lab Control 11 12 

FR_UFR1 (site) 11 

1 

3 
4 

Test Stat Critical 

1.8 34.12 

0.7008 0.1883 

95% LCL 95°/o UCL 

10.45 12.05 

Rep3 Rep4 

11 11 

0.3425 CDF Non-Significant Effect 

F Stat P-Value Decision(a:5%) 

0.2 0.6850 Non-Significant Effect 

P-Value Decision(a:1%) 

0.2722 Equal Variances 
0.0098 Non-normal Distribution 

Median Min Max Std Err 

11 11 12 0.25 
11 11 11 0 

Project 

Longitude 

CVo/o °lo Effect 

4.44o/e> 0.0°/o 
0.0% 2.22°/o 

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: 10-5417-9005 Endpoint: Length-mm 
Analyzed: 02 Sep-1512:34 Analysis: Parametric-Two Sample 
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Report Date: 

Test Code: 

02 Sep-15 12:40 (p 2 of 2) 

15557,15561,155118-9448-8019 

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: 

16-3460-7424 

02 Sep-1512:34 

17-5846-1548 

24 Jul-15 

25 Aug-15 

32d Oh 

Endpoint: Length-mm 

Analysis: Parametric-Multiple Comparison 

Test Type: Survival-Development-Growth 

Protocol: ASTM E1241-05 (2013) 

Species: Pimepha!es promelas 

Source: Aquatox, AR 

Report Date: 

Test Code: 

02 Sep-15 12:40 (p 1 of 2) 

15557,15561,155118-9448-8019 

Nautilus Environmental 

CETIS Version: CET1Sv1.8.7 
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 

Lab Control 21-0612-0341 

FR_FRCP1 04-7451-1029 

GH_FR1 13-7898-2108 

CM_MC2 05-3650-8332 

Sample Code Material Type 

Lab Control control 
FR_FRCP1 Water Sample 

GH_FR1 Water Sample 

CM_MC2 Water Sample 

Data Transform Zeta 
Untransformed NA 

Bonferroni Adj t Test 

Sample Code vs Sample Code 

Lab Control FR_FRCP1 

ANOVA Table 

GH_FR1 

CM_MC2 

Source Sum Squares 

Between 28. 75 

Error 14.16667 

24 Jul-15 24 Jul-15 

22 Jul-15 09:14 23Jul-1507:00 

21 Jul-15 08:20 23 Jul-15 07:00 

21Jul-1514:00 23 Jul-15 07:00 

Sample Source 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Alt Hyp Trials Seed 

C>T NA NA 

Test Stat Critical MSD DF 

-1.176 2.566 3.818 3 

-1.594 2.566 2.415 6 
-4.018 2.566 2.608 5 

Mean Square OF 

9.583333 3 
1.770833 8 

Tota_l ______ 4_2-.9-1-66-7------------~ 
11 

Distributional Tests 

Attribute Test Test Stat Critical 

Variances Levene Equality of Variance 3.61 7.591 
Distribution Shapiro-Wilk W Normality 0.8677 0.8025 

Length-mm Summary 

Sample Code Count Mean 95%, LCL 95% UCL 

Lab Control 4 11.25 10.45 12.05 

FR_FRCP1 13 

GH_FR1 4 12.75 11.95 13.55 
CM_MC2 3 15.33 9.082 21.58 

Length-mm Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 
Lab Control 11 12 11 11 

FR_FRCP1 13 

GH_FR1 13 13 12 13 
CM_MC2 15 13 18 

NA Teck Coal 

39h (10 °C) 

64h (10 °C) 

58h (10 °C) 

Station Location Latitude Longitude 

Lab Control 

FR_FRCP1 

GH_FR1 

CM_MC2_WKLY _WS_20150721 

PMSD Test Result 

23.2°/o 

P-Value P-Type Decision(a:5o/o) 

1.0000 CDF Non-Significant Effect 

1.0000 CDF Non-Significant Effect 

1.0000 CDF Non-Significant Effect 

F Stat P-Value Decision(a:5%) 

5.412 0.0250 Significant Effect 

P-Value Decision( a: 1°/o) 

0.0651 Equal Variances 

0.0611 Normal Distribution 

Median Min Max Std Err CV% %Effect 

11 11 12 0.25 4.44% 0.0% 
13 13 13 0 0.0°/o -15.56°/o 
13 12 13 0.25 3.92% -13.33% 
15 13 18 1.453 16.41% -36.3%) 

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



CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 16-3460-7 424 Endpoint: Length-mm 
Analyzed: 02 Sep-1512:34 Analysis: Parametric-Multiple Comparison 

Graphics 

• B 
-1.> 

G•\.J'Rl CM_t«::' 

000-469-187-1 CETIS'M v1.8.7.16 

• 

Report Date: 

Test Code: 

02 Sep-1512:40 (p 2 of 2) 

15557,15561,155118-9448-8019 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

• 

• 
• • 

Analyst: ___ _ QA: __ _ 



CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 13-4973-2797 Endpoint: Length-mm 

Report Date: 

Test Code: 

02 Sep-15 12:40 (p 1 of 2) 

15557,15561,155118-9448-8019 

Nautilus Environmental 

CETIS Version: CETISv1 .8.7 

Analyzed: 02 Sep-15 12:35 Analysis: Parametric-Multiple Comparison Official Results: Yes 

Batch ID: 17-5846-1548 Analyst: Krysta Pearcy 

Start Date: 24Jul-15 

Test Type: Survival-Development-Growth 

Protocol: ASTM E1241-05 (2013) Diluent: Mod-Hard Synthetic Water 

Ending Date: 25 Aug-15 Species: Pimepha!es promelas 

Duration: 32d Oh Source: Aquatox, AR 

Sample Code Sample ID 

FR_UFR1 (site) 16-8247-1380 

FR_FRCP1 04-7451-1029 

GH_FR1 13-7898-2108 

CM_MC2 05-3650-8332 

Sample Code Material Type 

FR_UFR1 (site) Water Sample 

FR_FRCP1 Water Sample 

GH_FR1 Water Sample 

CM_MC2 Water Sample 

Data Transform Zeta 
Untransformed NA 

Bonferroni Adj t Test 

Sam pie Code vs 

FR_UFR1 (site) 

ANOVA Table 

Sample Code 

FR_FRCP1 
GH_FR1 
CM_MC2 

Source Sum Squares 

Between 18.80556 
Error 13.41667 

Sample Date Receive Date 

22 Jul-15 08:46 23 Jul-15 07:00 

22 Jul-15 09:14 23Jul-1507:00 

21Jul-1508:20 23 Jul-15 07:00 

21Jul-1514:00 23 Jul-15 07:00 

Sample Source 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Alt Hyp Trials Seed 

C>T NA NA 

Test Stat Critical MSD DF 

-0.8633 2.912 6.745 0 
-0.9555 2.912 5.333 3 
-2.291 2.912 5.508 2 

Mean Square DF 

6.268518 3 
2.683333 5 

8 
-T-ot-al--·~---7372~.272~22~2~-~-----~----~--

Distributional Tests 

Attribute Test Test Stat Critical 

Variances Levene Equality of Variance 2.4 12.06 
Distribution Shapiro-Wilk W Normality 0.8652 0.7007 

Length-mm Summary 

Sample Code Count Mean 95o/o LCL 95o/o UCL 

FR_UFR1 (site) 11 
FR_FRCP1 13 
GH_FR1 4 12.75 11.95 13.55 
CM_MC2 3 15.33 9.082 21.58 

Length-mm Detail 

Sample Code Rep 1 Rep 2 Rep3 Rep4 

FR_UFR1 (site) 11 
FR_FRCP1 13 
GH_FR1 13 13 12 13 
CM_MC2 15 13 18 

Brine: 

Age: 

Sample Age Client Name Project 

39h (10 °C) Teck Coal 

39h (10 °C) 

64h (10 'C) 

58h (10 'C) 

Station Location Latitude Longitude 

FR_UFR1 (site control) 

FR_FRCP1 

GH_FR1 

CM_MC2_WKLY _WS_20150721 

PMSD Test Result 

50.1 Ofo 

P-Value P-Type Decision(a:5%} 

1.0000 CDF Non-Significant Effect 

1.0000 CDF Non-Significant Effect 

1.0000 CDF Non-Significant Effect 

F Stat P-Value Decision(a:So/o) 

2.336 0.1907 Non-Significant Effect 

P-Value Decision(a:1%} 

0.1839 Equal Variances 

0.1090 Normal Distribution 

Median Min Max Std Err CV% %Effect 

11 11 11 0 0.0% 0.0% 

13 13 13 0 0.0% -18.18% 

13 12 13 0.25 3.92% -15.91% 

15 13 18 1.453 16.41o/o -39.39% 

000-469-187-1 CETIS™ v1.8.7.16 Analyst: __ _ QA: __ _ 



CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 13-4973-2797 Endpoint: Length-mm 
Analyzed: 02 Sep-15 12:35 Analysis: Parametric-Multiple Comparison 

Graphics 

" 

• B " 

• 

------.. ------.. ·------------·····-··-··----------------... --......................... ------~;,;;,;;,; .. . 

_,_, 

"'-"'"'("'<) ""-""' 

000-469-187 -1 CETIS•M v1.8.7.16 

• 

Report Date: 

Test Code: 
02 Sep-1512:40 (p 2 of 2) 

15557,15561,155118-9448-8019 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

• 

• • 
• 

Analyst: __ _ QA: __ _ 



 

 

APPENDIX E – Analytical Chemistry 
 

All analytical chemistry has for Q3 chronic toxicity has been uploaded to EMS. 
 
 



 

 

APPENDIX F – Chain-of-Custody Forms 
 
 
 
 
 
 
 
 
 
 



- -- -- -------, 

COCID: ,,. 20150722-122~ TURNAROUND TIME: - '-'RUSH: • - ., ,, -
' ' - - - 2 ' - .k - ' 

-- Facility Name I:ording River Operation -- _ .. Lab Name Nautilus Enviromp_ental ' -- Email Inv.oice To -- --- -
Project Numb·er - - Lab Contact Invoice Reports! _ -

Department Email Email Report To -- --
Address PO Box 100 Address 8664 Commerce Court Email Reports -

Shipping Company 

City Elkford State IBC City Burnaby State IBC Tracking Number 

Postal Code YOB !HO \Country \Canada Postal Oxle V5A4N7 Country Canada Cooler Count 

Phone Number 1-250-865-5289 Phone Number 604-420-8773 Cooler Description 

Project Manager Quote Number Sampler 2 
r-----------·-

Email Address PO Number Sampler 3 

--
µ ' --

-;; . "' .. 
" 

,,,_ 
-;; -,, 

~~ ] ~ 
c 

·;; 0. 8:? :; y; ; .. !! :',,::;: e .. 0. ~ • !! ;; "' ;-. !:!, I ,.,--., 
I • • ·a (:ij 00 ~= - i: 0. f\:::: ' .- ~ i7l • 0. 0 • 

I -- - "' .. ·- "'N "'N ·c ~ c-,, .? c :i :il = ::;: ;: ::;: Q, - -- . ~ :: • • Q"' .; "' Q 0:: "' 0. ~~ Start End Deplh Field Time G~Grab #Of 
;;-...: cJ VJ " in " - :t ~ QQ 

Q 0. "' 0. "'~ 
Samu lie ID Deoth Deplh Unit Matrix Date (24hr) C=Comp Cont. ~~ .-- !:!, N"' 00 • 

"' 0 .-- - ~ 0. "'u 
FR_FRCPl_Q_06072015_N ws 2015/07122 09:14 G 2.-- x x x \(),('.) 

FR_SPJ_Q..06072015_ N ws 2015/07/22 10:03 G 3 
, 

2 1 )0,0 
FR_ UFRI_Q_0607:?015_N WS 2015/07122 08:46 G 2 x x x i JD, ()_ --

-
l C:,, 'q 

-
._Si-- ::'si U1 ~~ :-'r' 
i:75 U' -

~ ;;; QI LC? 
~.' _.l- ::..::. es g ·-
t;> I 8 Q -

i I 
~ .-> 

, , -, - -
'//{{ 'fw /I .h f?£7£;_,(( \ I" t.--,. ·kit:, J:?/l/ ~14'.>\l\ \k<la"' I rtJaclr\Q4', I • 1(J ~ ',A J 1 s ·ro ormVi 

' , J 'irni10o,,_,,\"'- J 

\\e~ ?x t__'-JL.) 
':\' ., J" -

. 

' ' 
. , ,_ 

' ' 
Sa1npler's Name A, t <i)c2_ 2,J(c:c Mobile# 

Sampler's Signature //i~ Date/Time ·sJ 1:--2. --z -}-tt1r l 7.,-:,'-fCf 
/ 



. ······---····· "" ---·---------------------·-'·------··"·----------·--··-·--·---·-.. -···--

r- coc rn, -· 20150722-1232 
----·-·----·- --- --·--

'1'URNAR0l1ND Tl!\1E: '• RUSH: 
' ,;-ii,, 

-_i-.,::.:._ __ • Facility N_atf!etF-0rding River .Operation Lab NameJHydroqua_~ ·----·-·- ·-·- Ema{! _Invoice Toi .. 
Project Numbed Lab Contact: Elisabeth Henson 1nvo1cc Reports - · 

™- .. . Department! .... . ··-·---·- F~;;;~betb_henson@golder.com . -- Email,ReportTo 

E~ -_ ====-·==---A-dd_,_~_;;+Yro Box JOO . ___ Addr_cs''----·-- ... - --: ___ ==- ______ _ Sh;p:c·~~"··_~~~b~\~L~ce~cac~c;f------ -·--·~------l 
CitvjElkford \State 1BC Cityi lstate ! Trackmg Number 

f--------Ph:n°:~~~~; ~-~~~~~5-5289 __________ J~ounttJJ~nada Ph:::~~~::~ -40_3 __ i5_~;1;~~-- .......... JS:.?.~~~1- ··---·-- Coo-lc-~-;"-)c_l:-;-r~-p~-~o-'~~t1-------
··---·-··-·····---·-··- ... -p~~ject. Manager -·-·-.. -·-·---- ----- Quote NU~her ·--- --···-···--·--·-·- ·-------·-----~=Pclecrc2+----·---------1 

Email Addressl PO Number 1 Samplc:r 3 
±K~! 

ib.c£!ii J Start 
Sample ID l Dcoth 

Time I Q:::oGrab I #Of 
f24hr) C-Con1p Cont. 

FR_FRCP1_Q~060720l:::.N ____ r__ I w~ ·------+---+--l 
FR UFRl 0 06072015 N i . I ! WS 

--+---i---~--+-~+--·--1---

• 0 
= .5 
:;: 
~ 

~ 

~ 
~ 

"' 0 
~ 

r lbl 

l 2 
~--1 -···-+-----+··---··-·f-----·-

2 

'1ili 

,1_?_-0@ 
J=-L~L .1 I t--r_, 
J 

t--r=1--~-:--i-J __ _j__ __ __ 
.~ ...... ---------1- ----1 !-----·- --+----1----· ---1--1---

·-+---+----!-- ------ +---1 • 
I I 

-

-- I ·----~~=~-=;=- ---~ ! 

~~~!!!lli'~™~!!!lll· !!'lillli!lllil!ill!ll~~!!!lll!!lj·!-·~~=~!!!llliir,l!!!lll~!!!lll~!!!lll~ 
• • L \3ca/ <,_ {7. q~ ·· - -------- -------- --

. ' 
t . '.~~' 'liffi' --&.~ 

I !sampler's Name 1~ Ai'( \/e-e;.zo( l Mobile# I . . . I 

0·;/-J-;1~·/ I · ' 

1 
Sampler's Signature / "// 0/' ' ./;,.'/ Datefl'ime I'< ~l 7_..(.,, -,v(C- .,., , -11 j' 

j . '/'/ ,('. f //_/ ) i c '"! ( (_,- ,U,1,, 
/'" 7,,,.--;p/ . 

~)0/01/.23 ~ tS' ~ ~L JJo-51( W\~"'if""'l; '\ 
" . ",, ~ .. ,1-c:r~:::r.. 



Chain Of Custody Record 
COC ID; July Quartcrly_Nautilus_East Page: I of I 

Turnaround Time: Rush: 
PROJECT/CLIENT INFO LAUORATORY OTHER INFO 

Facility Name Greenhills Operation Lab Name Nautilus Environmental Send Invoice To 

Project Number Contact Name Address 

Contact Name Zahir Jina Address 8664 Commence Court 

Address P.O. BOX 5000 Imperial Square Lake City Cityi State 

City Burnaby State BC Postal Code Country 

City Elkford I state BC Postal Code V5A4N7 Country Canada Task Code 

Postal Code VOBlHO CmmtrylCanada Phone Number Shipping Company 

Phone Number 250-865-3301 Email Address Tracking Number 

Email EDD To Zahir.Jina@teck.com Quote Number CC Hardcopy To 

Email Report To Zahir.Jina@teck.com CC Hardcopy To 

SAMPLE DETAILS ANALYSIS REQUESTED ADDITIONAL INFORMATION 

1 ~ I =ro1.~1::H9-Rtttnb~-bfor-

~ i fb1"'~kffia. 
00 

t Dec> 1'l0\ <11('\~) 10,~ ,,,;Q ~ 

~ 
I c.. = 

wj 1Q;,;,t 10-f I .s 
! • "' ~- ;:; 

<.!::-
0 

;:; . ~ ·i b {o,.\',c,,,d <ifl!s-~'& ill • 0 

=5 
,,_ • ·~ 

I 
<ll • • 0 I 

M' f"» I Fa 1.Q iuf -- i ~ .s 0 • .. .. .. :a .5 .:;. E "' • §':: • • ·-;~ IE' • "' "'·- "' . I .,,; u .s "':: Time G=Grab #Of • • ·-"' .. "' .. .. ~ .. . 
Samnle ID Matrix Date (24hr) C=Como Cont. ~ .E "' 

..., "' ~ . "' . ..., 
" " °' .. " .. 

GH___FRl_ WS_2015_07 _20_N ws 2015/07/21 s !;{\) G 2 x x x 

GH_ERC_ WS_2015_07 _2l_N WS 2015/07/21 -:'/-'IS G I I x x 
' ' I 

I 
! 

. 

0 - re . en t-:? µ,~ 
~ ' ::=.__ :....: I~ 
' 

·. "') ¥ if: 
~ 3 3 

! ·. ! 

I I 
I I ! 

I I 

. ' 
Additional Connnents/Special Instructiom Relinquished By/Affiliation Date Time Accepted By/Affiliation Date Time Sample Receipt Conditions 

:\. /...,-""'- (.A/ A-~) /l ·~IP7/7J ·r~ v,,,,,i,,, g,,.,,.,,. 1,~,10\; v .. ,, •. ,,,,,,.,., ~ Tu\BIJ$ Ol:D 10.f\ Y)I N Y')I N YIN 
I . . 

v-" ~~ ~ , •-...nJ YIN YIN YIN 
'VPr (~ _)I '-'~n~ YIN YIN YIN ,_ 

-- i 1 YIN YIN YIN 
• . . 

}' . ~ " .. 
Sampler's Name Mobile# = ] "' Zahir Jina = .5 0 

il .. ~ i E Q. 
-~ San1plcr's Signature Date/Time ~ E s • • '" "' ,,, 



Chain Of Cust.ody Record COC ID: Quarlcrl_y Ji'U:I..:.F·~~!!;!Jtow,JlydroQmtl ---·- Page; I of l----! 

Turnaround Time: Rush: 
PRO.IECT!CLIENT INFO l,,i.HORATOR'i OTlllilllNFO 

~~===--------·-----
Pacilily Name\Greenhills Opcrn1ion Lab Name HytlroQual Laborntotit's Lut _ $~;~·;fj~i::e To __ 

}'roject Number! __ Contact Nume Jncklyn Pool Address __ ·----~ 
ContactNarne\Zahir Ji1m Address #4. 6125 - 12th Street S.E 

! Add!'essjP.O. BOX 5000 1 ..... -..... -·- City~.. !state i ) 
gfte )AB Postal Codcj !country I 

'-----------C0i0ty"'=E=tld=-·=°'=·a=----- )St>lle 1Bt ) FbStnl Codl'!['fl!Il21C1 
1 Cott111.J:I'.!:~ .. ,.-1~ ···· "~~ 1 , r 

CltylCalgary 

1 

Postal CodeiVOBJBO _ ICount;:;!Cn. nada Phone Number 403.253.712.1 ~-~~lipping Compai.1y! 1 

Phone Number 250-865-3301 ·--· Email Address Tracking Number.; I 
Email EDD To Zabir.Jina@teck.com Quote Number cc; HardeopyToi 

Email Report To lahir.Jina@teck.com 1 c;c·HarJcopyTo: 

!-~·----·- SAi\1PLE DETAILS .. . ANALYSIS J~llQUESTEl> __ ..... l·AJ)OlTJONAL INFOR'°1ATIONI 
~'~/ .. - I , Tl j lnilial - PASS/FAIL 
·~- I • 
i2\1 ( 
~ ... , ' I ' I 

/\.~::::\ + = . j -r----r---' 
Z: c , > I 

~ ,!::: I i 
'g- ~ .s ' !I I 
y e;! ,Q i::: 

"§' :.s ·= -a_ ! 
~ ~ ~~ ~:~ ; 
~ u .. ~I::;~ I 
;; "Cl ;~1;;;~ 
r.... I:'- Gr\. 0.; .,. c.. 

Time 
Sanmle IJ) I -Matrix. 1 Date I (24hr) 

16~IGH_FRUV~~2"''-"'-20_N i ws I 712,m;,~ [a:z.J 
! . -···---~ ..... J ......... _ _ __ _____J 

-+---+--i'·>' ,J--+------1. .____ I 

l 
Additional Comments/Speda1 lnstruction.1Relinquished B_y/Affiliati.1?.n Date ~ (rime Accepted By/Affi~_1_itj:on !Date Tim¢ !Sample Receipt Condition.;; 

TP"m,... L'Ab ....... .l 
T ~ -,--, fl: -~- I_ y IN~- y IN 

-r y> !YtN!YINiYIN 

Sampler's Naine Zahir .lina 11\.1obile # 
I 

Sanipler':s Signature ! lnutcfl'ime 

'H:>V.Skf1l~~6's1.f;;- 15' ~S~ A?o~'}I: 
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Report to: 

Company: TECK COAL LTD (ELKVJEW) 

Contact: Michael Moore 

Address: RRl HWY 3 

Sparwood, BC, VOB 2Gl, Canada 

Phone: 250-425-8868 Fax; 

Invoice To: Same as Report ? @Yes QNo 

Company: Send all lnvoicas to: dlteckcoalaccountsp~yabh:i@teck.com 

Contact: Attn: Accounting 

Address: Same as above 

Phone: Fax: 

Sample ldentification 

EV _EC1_ WS_201S-07-22_N 

EV _SP1_ WS_2015-07-22_N 

EV _MG1_ WS _2015-07-22_N 

EV_ GT1_ WS_2015-07-22_N 

EV _BC1_ WS_2015-07-22_N 

_AQl WS 2015-07-22 N 

EV _SM1_ WS_2015-07-22_N 

EV _LC1_ WS_2015-07-22_N 

EV _DC1_ WS_2015-07-22_N 

EV _HC1_ WS_2015-07-22_N 

EV _MC2_ WS_2015-07-22_N 

I 

Nautilus Environmental 

8664 Commerce Court 
Imperial Square Lake City __ ,,, __ 

-~, --· .... 
Report Format I Distribution 

0stmdard Oother 

0PDF [Z!Excel [Z!Digital 

Email 1: miglJael rnoore@teck.com 

Email 2: l~msis t!Qldt@lteck.com 

Email 3: casandra ~nooihuizen@teck.com 

Email4: !eigh.stig~ney@teck.com 

Client} Proiect Information: 

Job#: Elkview Quarterly Toxicity Testing 

PO/ AFE: 359182 

Legal Site Description: 

Quote#: 

Nautilus Contact: Krysta Pearcy !sampler: 
jR,.Y\ "'.'}·. \) 

,)C\ \/\ ., t_,.:) ~ 

Date Time 
(mmm-dd-yy) (hh:mm) 

22-Ju!-15 r'- ?) .:? 
22-Jul-15 Ll , !.o 

22-Jul-15 It " '-! S . 

22-Jul-15 (3' 3 0 

22-Jul-15 11·os 
.<..<.-JU1-.lJ 

22-Jul-15 9 :i5 
22-Jul-15 9'«'5 
22-Jul-15 7; SS 
22-Jul-15 <;;:'to 
22-Jul-15 1fl"t6 

0Fax 

Matrix 

ws 
WS 

ws 
WS 

ws 

ws 
WS 

ws 
ws 
ws 

Special Instructions I Regulations I Hazardous Details 

COC# 22072015 

Page 1 of 1 

Service Requested: (rush - subject to availability) 
@. Regular (Default) 

0 Priority (2-3 Business Days) - 50% Surcharge 

O Emergency (1 Business Day) - 100% Surcharge 

0 For Emergency < 1 Day, ASAP or Weekend - cont.act ALS 

Analysis Request 

Please indicate below Filtered, Preserved or both (F, P, F/P) 
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x ..,, 
x 2 

x 2 

x 2 
. x 1 

x 1 -
Toxicity 7-Day/72-Hr Pass/ Fail =7 d C. dubia and 72 h P. subcapitata we~ IS'.:>lo'O 11 S5b<; 

Toxicity 48-Hr = 48 Hr Daphnia pass/fail .. ~,It- 1ssv2 1 .e~>-1) 
Failure to complete all portions of this form may delay analysis. Please fill in this form LEGIBLY. 

!R~.ENJ:';'.RJ;t.;.S\%$: 
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:J1}.\.tV<..J....-b f'),<:f~,_gj_J 
- --·-·-- - -

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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Ch . ot· c d R " I coc m, 20140902-1509 P'g" I of I am usto y econ• . - · --
1 Turnaround Time: 

PROJECT/CLIENT INFO LABORATORY <YfHtm. lNFO 

f---------Facility Name Coal Moumain Operntion Lab Name Nautilus Environmental Send Invoke To 
Contact Name Don Sacino Contact Name Address 

Address 2261 Corbin Rd. Address 8664 commerce C()Urt 
----------~-+-- ----------------t-------------1------------~-------j 

f----- City Sparwood !Prov. !BC _ City-· \State l 

Postal Code YOH 200 Country !Canada City Burnaby State BC Postal Code !country I 
~- -

Phone Number 250 425 7377 Postal Code VSA 4N7 Country Canada Task Code 
Email EDD To Rkk.Magliacco@teck.com Phone Number Shipping Company 

Don.Sacino@teck.com Email Address Tracking Number 

Car!a.Romero@tcck.com PO Number CC Hardcopy To 

CC Hardcopy To 

SAMPLE DETAILS ANALYSIS REQUESTED ADDITIONAL INFORMATION 

--- > 

"' "' . '/.'.' - g ~ = ~ g i:' 
1:"/" = "' '"" ti': Q gi .,Q 
Id g ~ ';;; ~ § l'l 8 

""' g; "' ·- j:I., Q,l -

' i ~ ·E c.; &: _; ~ .~ ;2 
i1 -a :E ~ gj 1-1 ~~ 
_o:;:= <'ii = ... ..=:::: -< 8&: 

. :'-:·,.' .c:; ~ 0 '":: ei.: '§- .E &! = d = 
Time G=Grab # Of : ... _..-._ Ji <n Ji U .c: ., -e -;;; -o -e ·;: 

Sam11le ID Matrix Date (24hr) C-Comn Cont. _,._ ~ ~ ~ ;:: ~ ~ ?. ~ ri: ~ .; 

lj/itl - ! ! 
r-------------~r------+------+ ·1· i '•,,,-f----+----;-~-~--+----+----+----r-----f---+---~c-----+--------------

_ > ---+-----+---1---+-----~--------j 

I i:Q Vrl ~----n 
~ tJ-\ t 

1--~~~~~~-~~--+-~~---+~----+~~+-~-+\\<',1~~1--~-~-'l>;'\5--+-~'7--+-~-~'\!;~-,___1--~+-~+-~+-~+-~~~~~~----j 
,; - 3 .3 

CM_MC2_WKLY_WS_20150721_N I - ws 21!'712015 f·"/iCc G z., ',, x x x 

I'':'-/• 
- ,,, -

Additional Comments/Special Instructions Relinquished By/Affiliation Date Time Accepted By/Affiliation Date Time Sample Receipt Conditions 

1-L~~p S /;V <44JS <A -:J~\,n.L 7A' 1f.: 50 ~r ;;\,, VP Mr'-< h'lia•AI"'> tov\rc''""'"v -r.1. «3 '-"'15 D 7<rl.-, /n.f'\ v11 N v 11 N v / N 
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r------------------t------+-----Ir-------------------+----------1----~--+---r--

Y / N YIN YIN 
.. <!'-•1~ 

Sampler'sName 7l . !f'/i-IP~l\i~ohile# (2.50) ~\O\·-OC/(o5' ~ 'i .I ~ 
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-rf 1 /Ji .Ji ff E 15. 15. °' 
Sampler's Signature \ ~ Daleffime 21-07-2015 /.t.-:Jil hr ~ § = ES 
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Chain Ol' Custody Record f--c_o_CJD: 201~1!._~~~~------------------·---------- !Page: I _::!._L_ 
Turnnround 'fime: 

PROJECT{CLIENTJt{FO LAllORATORY OTIIER INFO 

-- - -- Fn~il~ty N~:a!Mo~-;:;l;!ll op;;ra!mn ~------- l.-i.b N~~1e - ' 
·----··----

_____ t'.£~ta~~!~~li:_>on~'):i:_1~0- _______________ S~:~c:tNar~~nPool ---l-------··--------cM""'""'~·"---------------------------
I··---·-·----.---- -·-- -----~~~!~i2261 Corbin Rd. _ __ . Addtess'.#4, 612) l'.llh Street SE 

!----·---- _ Cily)Sparwood 
<>-----1 r ... n,.,'"'" ,.,,...,... 

.f!'to":~=:J~s:______ -··- _ -··---i--------.. . ........ ----.. ---r--- --·-·- Cit __ _j~tat~ 
r,. .. ,.,i~ ' ,,, _r 1-os~a ..... ouel---· -~~r~ 

Phone ld?~ T'l7'. 

Emtiil EDD To 

Dou,Sacino@le<:k.com 

SA!\.1PLE DETAILS ---- ----r··---------. --------- < 

Sample ID Matrix 

_, 

Date 
Time 

(24hr) 

-···--·· ·--·-··Y-~!~~--gi:'_~: E~-~:!.~.'.<-~-------w--t-0~~-~l <;~~--m· ------ Task Code 1 

~~~-~~:;::;:~03-2§.1-71:~---------------1----------?~~~~:!;~::;:~4-----------------------·-··- --·-·~----! 
PO Number! ·-----------------1--------------------· ----------~~ Hardc~rr TO!----~-----------.. ------------------! 

CC Hardcopy To 

G=Grab 
C:=:Comp 

#Of 
Cont. 

------------+----------
~ 

';; ~ g 
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-· 0 "" 
~~ 

~ ~ 

• e 
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.. 

·.:;~ ' u 
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~ ~ 

ANAL VSJS REQUESTED l ADDl110NAl. lNFQRMATION 

• 
~ l ~ 
's.1·g I~ 
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.b ! "'1.- N • I .!!'" , ..,, ~ ..'.? ~ ::cl 
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' 

/'€'.:OB~··· . ---!------- -l-----------+--·----1--------->- ' ' 
CM_MC2_WKLY_WS __ 21ll50721_N I \VS ~-------·-·------·-·--- +-----~----t---!1n1201s I /¥~ca G )- x : l 

-~--1-----·--___________.j--~---
I I 

Additional Comments/Special lnstrul'tion.<l Rclinquishe-d Ry/Affiliation !Da.te !Time jAceepted Hy/Affi!Uttion Date Time Sample Receipt Conditions 

V/NIV/N)Y/N 

Y/N YIN YIN 
.J:'J'&;11%iJJ!'~lf¥'--~ ~_(L_it.ii,i124Ji:JLJ-------·· -1-- I~-

YIN YIN YIN --·--- _________ ,, ____ 
+---r-· YIN YIN 

I,,) -~ t ,. 
~ • e " • e e 

-= ·;;. ~ • il 
E Q. Q. ~ . - ~ '< ;.. e • ... 

"' ~ 

Sampler's Name 

Sampler's Signature 
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?;l /}).~? 
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Chain Of Custody Record 
COCJD: Page: I of I 

.. 
Turnaround Time: RUSH 

PROJECT/CLIENT INFO LABORATORY OTHER INFO 
~-

Na~tilus Envi;~mnenta! 
-------

Facility Name Line Creek Operations Lab Name Send Invoice To 

Contact Name Jay Jones Contact Name Krysta Pearcy Address 
Address Box 2003 Address 8664 commerce Court 

City Sparwood l_yrov. __ Jsc City State 

Postal Code VOB 200 Countty !Canada City Buma?y State BC Postal Code Coun!rJ::_l_. 
-----~------

Phone Number 250 425-6111 Postal Code VSA 4N7 Country Canada Task Code 
Email EDD To jay.jones@teck.com Phone Number Shipping Company . 

lefgh.stickney@teck.com Email Address Krysta@NautilusEnvironmental.com Tracking Number 

PO Number CC Hardcopy To 
CC Hardcopy To 

SAMPLE DETAILS ANALYSIS REQUESTED ADDITIONAL INFORMATION 

' 
01--6 Ccl"'6ia pif 

I I 1'~-h 1.>vb(i\"i\c,\-c;( 

·. I f if-

SP (00~1(~ ~i cfl.;irt; 
. '(.1) . quarter 

Time G=Grab #Of Cho.nic 
Samnle ID Matrix Date (24hri C=Comn Cont. tox(20L) 
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i I I ·-
I If 1 )OJ -\1:..,t::., .., ) -rl C :~t.610 D\f ! I ---· ~--··----·--- ----I \SS i; 2.,_ -bJ,.. '-• b ., '.~a~1 Olf'. I 

' ~ I 
I 

-~-

I 
I I 

I . I --·---· 
I 

~-
I -I i I 

Additional Comments/Special Instructions Relinquished By/Affiliation Date Time Accepted By/Affiliation Date Time Sample Receipt Conditions 
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• N I A vJ lG(t-li 
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Sampler's Name Jay Jones Mobile# 250-423-3004 c c 
.5 0 .5 " 0. .[ • ii 

A- LJ tVi bt 
E ;;. ·8' Sampler's Signature Date/Time 21-Jul-15 i! E E 
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COCID;' ' 20150729-1432 , - , . ' 
.. .. Fac.ility Name Fordi_ng..River Operatiqn ... .. 

- Project Number ~ -
Department 

Address PO Box 100 

City Elkford State jBC 

Postal Code VOB !HO Country I Canada 

Phone Number 1-250-865-5289 

Project Manager 

Email Address . I 

Start End Depth Field Time 
Samole ID Den th Depth Unit Matrix Date (24hr) 

FR_FRCPI_Q_13072015_N ws 2015/07/29 12:38 

FR_ UFRl _ Q_ 13072015 _N WS 2015/07/29 10:24 
·------· 
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• I 

Sampler's Name 

Sampler's Signature , 

·-

TURNAROUND T!ME1 '· ~,!JSH1 ·' .. 
I . .. 'it " 

. . Lab Name Naµtilus Environmenl<!-L ..-Email Invoice.To . . .. 
- Lab Contact - . .. . 

Invoice Reports 

Email Email Report To 

Address 8664 Commerce Court Email Reports 

Shipping Company 
City Burnaby State BC Tracking Number 

Postal Code V5A 4N7 I Country Canada Cooler Count 
Phone Number 604-420-8773 

Quote Number 

PO Number 

·; 

~ . • "' ~ 
.'i 
N - ·-.... 
:i: :i: 
~ ... 

G'Grab #Of ., " " C=Comp Cont. 
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Cooler Description 
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-

Sampler 3 
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-----, 
I ~-:-=C~€ID-=--i- - _; 2015072-9-144_0______ TlJRNAROU!"DTIMEo ·--------- " RUSH; J -1 

iJl 
_ _ -Facility Nam~i fa)rdir:tg River Ope.ratio1~.. .·-' Lab Naryie'~dwqual . _ .. -----·- Ernail _I1:rvoice l:<,1. ., . t= ~roject Number -~-------------- .. -------- Lab Conta~t ~!~sab!:th tlenson ___ Invoice ~cports. -------·- ___ . ---~-

1 Department Email ehsabeth henson@golder.com Email Report To 
1----···---·· -·---------·----- ·-··-·--- ~- ' - -- ·-·-----·---- - ---~ 

Address PO f!ox 100 . ···--------·------·· Address ··---------·· ·---·- Email Reports ---~ 
Shipping Companyj 

,-.· ---- ... iState --lBC City jstate ! Tracking Numb~- -·----- 1 

---------- Postal-Code -~OB JHO ________ J~-0untry_(Canada Postal Code -·------ ICountryj____ 1 tu)t~; .... --- --·-·-·----
___ --· count 

----~hone Number 1-250-865-_5_289 __ ... Phone Number 403-253-7121 +---
-1 Quote Number 

Cooler D_::scription 
Samp!ei:,±_ f-----.--.. -- Projec!.~anager 

Email Address 

I 

I 

PO Number 

I 
I 

I I I I 
j£°-oel{ I Start End I Depth I field· ] Time #Of 

Sam le ID ! De th Depth i Unit ~ Mattix Date ·24hr Cont 
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Chain Of Custody Record 
COC ID: July Quarterly_Nautilus_East, Re~Frcsh #1 Page: I of I 

Turnaround Time: Rush: 

PROJECT/CLIENT INFO LABORATORY OTHER INFO 

Facility Name Greenhills Operation Lab Name Nautilus Environmental Send Invoice To 

Project Number Contact Name Address 

Contact Name Zahir Jina Address 8664 Commence Court 

Address P.O. BOX 5000 Imperial Square Lake City City IState I 

City Burnaby !State BC Postal Code Country 

City Elkford I State BC Postal Code V5A4N7 CountryJCanada Task Code 

Postal Code VOBIHO Country!Canada Phone Number Shipping Company 

Phone Number 250-865-3301 Email Address Tracking Number 

Email EDD To Zahir.Jioa@teck.com Quote Number CC Hardcopy To 

Email Report To Zahir:.Jina@teck.com CC Hardcopy To 

SAMPLE DETAILS ANALYSIS REQUESTED ADDITIONAL INFORl\tlATION 
·~ 

I I 
20LforLT50Rainbow, 2x I Lfor 

~ LT50 Daphnia • ~ 
re 

I Ji .r 
~ I '"' Ji jl • ' 
"' ' ill " 0 • "' • • 
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~ 
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0 ·a ;.:: .s • .. .. .. .s -"'a = ~r.= z • ·-~ :; ~ &' 0: "' "" ·- Q. 

u .'1 .s ~ Time G=Grab #Of •• 
"' .. .s ~ "' '5 "' Sample ID Matrix Date (24hr) C=Comp Cont. ~JS "' "' ~ . "' . 
"' ~ ~ ~"' .,,. "' 

GH_FRI_ WS_2015_07 _27 _N ws 2015/07/28 G 2 x I 
I 
i 
' 

I 

' "" ~ 
:·P 
Lf', -
'g 
3 

-- I ··. I 

Additional Comments/Special Instruction Relinttuished By/Affiliation ,Date Time Accepted By/Affiliation Date Time Sample Receipt Conditions 

I~ A ( fl\ (l\ri~f>\ f' ~l\A·•lll\ fw·~~ IL .. )~(( ll>1rcc / ,\,t-.U~> ,.., "·'r:r ~o tS.o Y)! N YJ/ N Y/N 
I • . I U ':M1"tb( ' ./ f.1hA/b"1~1"v I Y/N Y/N Y/N 

1'-. Y/N Y/N Y/N 
Y/N Y/N Y/N 

• .. 
l' ·= tl •. 

Iv\ .(9.\C1lo1t'ff Ctff 7 ·z lf't· ?-i '1 r • • "" Sampler's Name Zahi~ Mobile# ,S = .s 0 .!! 
" "' i i "' 

Sampler's Signature (}1]0~~·· Date(rime J 0\A Ii ~~Jtj ~ a s ·~ 
• • f-< 

"' "' ,.., '' ' r.'\ A .r.:...:1: " ..... ,JJiii. n - -... -~ ,.... , ...... --" , 
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Chain Of Custody Record 
COC ID: Qu:irtcrly_FR.l_Ji'.l'\'linnl)w_Hydr0Qm1l-: Re-l>'resh #1 !Page: I of I ! 

Turnaround Time: Rush: 

f'ROJf:Cl'ICLl~'f INFO I l.AUORATORY OTIJF:R INFO 

facility NameJGreenhills Opera1ion I Lab Namtj~rydroQuaJ Laboratories Ltd. Send Invoice Toi 

Pro·ect Numbcrl Contact Name ad:lyu Pool___ ------· ---·-------·· 
Contact Name 7..ahir Jina Address #4. 6125 - 12Jh />'treet S.E l 

AddressJP.0_ BOX 5000 Ciiy: State 

Address~-~---------------

Ci1y!Calgary -··iStme IAB ·-·-· Posrnl Cod~ i1:0 
~· 1Countl){Canada Tusk Cmlef 

Postal codelVODlHO lcoumryJC'"ada Phone Numbecl403.2537L2!--'·-···-·-- Shipping ComJ'~ayl 
Phone Nutnberi250.865-3301 Email Address Trnck_ing Numbed 
E1nail EDD TolZ1hlr.Jina@teck.com Quote Numb;(;" CC Mardcopy'foi 

PostafCOde!T2H2K! 

Email Report ToJZnhlrJina@teck.com J CC 1-hlnJcopy Toi 
SAMPLE DETAILS ANALYSIS REQUES1'EJ) IA IJDJTU?NA_l INFOR~JATlON 

I ~I I I . . 
I " I I I . . ' I ·- ·-.a ' s : ; 
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·= ];! -~ I :a ~ .; i » - ::i ,,... - -
i:;E ~. ""i.•-1.~=-=1 
g 'g =' ~ :; -;ti ~ ;. ~-~ ' 

'Cl .s "Cl .c: ~ : ,.a~ i .c: ;!l i 
~.e ~ ~ r. l~P.i~a Matrix I 
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Time G:::Grab j # Of 

Sum JeID i Date (24hr) C---Com 1 Cont 

I 

's:..~ GH_FRUVS_W15_07_27_N \VS I 712RnOl5 c. 2 

1 1 
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i .·, · ' r 

' \ .. 
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r 

I ·. I ' . . 
' : I '> ..• J I I I . . ' 

Additional Con1mcnls/Speci:1l lns:trnctfon~Relinquisbed By/Affiliation Date Thne !Accepted By/Affiliation Date 1Time !Sampfo H~elpl Conditions 

IA ,.,, \cihfll f'.' I "• , en , • :M 1-i 'lli/I 1~: ~o --v r 
--

~ 

Santpler's Name ~~i' \A,. ~\o.Vli( J\Iobilc ti 

Sampler's Signature 'VY\~ ~· 

<Dro/crj~ 
v 

Ol\so t 3 .MA. R~'lru. 

l!f-(7 '2. lf-1 I 'I '1f 
Datc(rirne ! J,,t \'{ l. ~ / ~ 

!ti'"\\> 

p 

•• 0. 
5 
,!: 

1 ... A ~· 
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I coc m, 20140902-1509 1 of 2 Page: 
Chain Of' Custody Record r Turnaround Time: 

PROJECT/CLIENT INFO I LABO RA TORY OTHER INFO 

Facility Name Coal Mountain Operation Lab Name Nautilus Environmental I Send Invoice Toi 1 

~- Contact Name Don Sadno Contact Name Krysta Pearcy I Address[ I 
1 Address 2261 Corbin Rd. Address 8664 commerce Court 1 

I City Sparwood 1Prov:__j_!3C I Cityl !State [ ---I 
Postal Code VOE 200 !country !Canada City Burnaby !State !BC I Postal Code !country 

-

Phone Number 250 425 7377 Postal Code VSA 4N7 !Country I Canada I Task Code[ 

Email EDD To Rick.Magliocco@teck.com Phone Number Shipping Company 

···--- Don.Sacino@teck.com Email Address Tracking Number 
Car!a.Romero@teck.com PO Number CC Hardcopy To 

CC Hardcopy To 

SAMPLE DETAILS ANALYSIS REQUESTED ADDITIONAL INFORMATION 

SamoleID Matrix 

CM_MC2_WKLY_WS_20150729_N ws 

Additional Comments/Special Instructions 

Date 
Time 

(24h') 
G=Grab 
C=Como 

#Of 
Cont. 

j 

I I i (-
1 .. • •. ·irii __ •·... ~ '; '; ~ ~ I ;'.·'. ] ~ ~ ~ a &! 

_r/1 i: i:i... ~ ~ 'E e I-:,~<·· :::: .s ~ ~ -o .s 
0 c .s .!<'l .!i! ~ -a '§ .! l:l:-:: • ·a:-:: ~ -o . ·s.. 1ii ~ ::ti 

i:i:::: <'l - • i:i... ~ ..., 1i; "O 
""!!:: "" {..) ..c:] "Ovi IX! ..C:~ ..C: "d N:::t O~ N 

\C <'l IX/ t'"-- t-- VI ('I') 
~"' ~ 

l"i 

11" 
3 
·~ 

Ii ,':fa, 
'1:l= 

29n1201s e~·ool G I 2- [i~l~·I I I I I I s I I x x x 

Relinquished By/Affiliation Date Time Accepted By/Affiliation !Date ITime !Sample Receipt Conditions 

'-- I\~;:>$.\ ecv-s, 11lu ... 1R f •' · ,,..i.QjS-~;,3olf'> IW30 I 13,0~I N j6:l1 NI YIN I 
YIN YIN YIN 
YIN YIN YIN 
YIN YIN Y/N 

" 
.~ ti O• 

"" c " c .5 0 .5 " "' .[ • ii; 
E 'E. ·~ • e s 
""' " • ""' "' "' 

2<:;;o - -125) B 'Z? !Jo ~T1\w\f:S ¥ics1~\?'l Sampler's Name Mobile# 

, ,,.., ../r/ •. T''' 
,· J _:_ 1~-~-~ Date/Time l29-07-201S'i®hr Sampler's Signature 

I m.rl S ~,\,., Snd (l ... ,A '7_~wt. 



Chain Of Custody Record 
COC ID: 2014fi902-J509 ipagc: · .,I of { 

--··~--------------··---------------------·------------- ' - ---· ______ J!I ____ , 
Turnaround Time: __ , 

PRO.IECT!CLIENTJNFO LAllORATORY I ffllIER INFO ·--·--· . .. . . . ----· ·-----···-·""·1--·----· . -··-·----- ·--·---1 

~----·--·--· _,_ ____ -----~~t~~-~:f~; ~~i~~i::am Opmmion -------·--- Con~~ ~:::,Jacklyn Pool . -----~ ~---·- _
5

~~-~:~~~e~;-·-----~=~- ·--· _____ ,, _________ j 
f----· _____________ A<ldr~,S_22§l Cw bi~ Rd. _______ TD.:--·-·-·c::-·· A:d~~!-~· 612::~~:!:_~~!-~.~--~,:- . ----·----·- .. _ ...... _ ... ··-··. .. ·--------- ._ ~ .. --·-·----· . . . r· 
c--- ___ -·--- _ City Sparwood 1Prov. !BC ___ City IStatC _ 

" 1 r~ ,,..,_ rosta1 1.,,oue ICtiunlry I 

___ Pl)one Number f50 425 7377 ,._]_EE!.~-~_;d~ 1'2H_i_~ --- [(:ounuy -1ca-;~&i Task Code ·-'. 

f:!nail EDD To ~t,~L 1 '"" Phone Nllmher 403-253-7121 ~--------~·~--- -~~l!:~~-Compnny _,:--
l------~---

>--------·---- -·--·+D•·"~n_,~'\_d_no .. @_1_,d<_· ... c~_m Eniail Ad~~ --·------~---------~-------+---------Tm_."<_k_in"g~Ncu_m_h<~rl--------------'""··------j 
CarJa.Ro~rp@ieck.eom PO Number CC HardcopyTo _1\~ 

!·----··--·-------·--+-------·--·---·--· 1 ---·---·---- - ···-·--·--···--·-·----·---· .. -·----·cc HardcopyTo , .. -l~P1 
ANALYSIS RE-QUESTED AODITION~FORMATION I . T_T_.___ ;:~ 

Samv1e ID l'v1atrix: ! Date 
Time I O=Grab 

(24hr) C=Comp 
#Of 
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;:;:. ie 
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r------------- --t· --------~1-----------+-----+----1-

__________ ___, __ ·-t---r--El~t=r- P=-=t±!~~:~-~:::~_j · . ·.·• .------i __ [____ ' ±= --- -----L,~------1 
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29nao1s CMJ\1C2_WKLY __ ws __ 2<ns1J12?_N I \VS 
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!-------·--··-·· ·+----·.+---- --··--·- ·-

:r I 
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Additional Comments/Spedal Instructions .Relinquished By/Affilii:ition Dnte 'Time Accepted By/Affiliation !Date Time Sample Receipt Conditions 

i-------···--··-·---1--------1--f--- l-----··---1-- YIN YIN YIN 
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·' coc m, • 20150805-1211 • TURNAROUND TIME' ,, RUSH' ,,") .. . ' -' 0 
.. 

- . 
' facility Name ForPing River Oper'!tion - .· - Lab Name ~autilus Environm~ntal .. .. Email lnvojc:eTo 

- "Project Number - - Lab ContaCt . Inyoice'Reports -.• 

Department Email Email Report To -
Address PO Box 100 Address 8664 Commerce Court Email Reports 

Shipping Company . 
City Elkford State \.BC City Burnaby State BC Tracking Number . 

Postal Code VOB IHO Count!}' I Canada Postal Code V5A4N7 Country Canada Cooler Count -
Phone Number 1·250·865·5289 Phone Number 604-420-8773 Cooler Description 

Project Manager Quote Number . Sampler 2 -
Email Address PO Number Sampler 3 

- - ' -,, 
-

•• 
"' 
~0 
• 0 

~ ·-:i: ~ 
Start End Depth Field Time G~Grab #Of ~"' QQ 

Samole lD Deoth Depth Unit Matrix Date (24hrl ·==Como Cont. "'"' N~ 

FR_FRCPl_Q_2007:tOI5_N ws 2015/08/05 10:40 G 1 1 
' 

FR_UFRI_Q_20072015_N WS 2015/08/05 09:55 G 1 1 ~ 
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I, 
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' _/ /\.------- .A-~ ' Sampler's Signature Dateffime c,~;10- /_} l.(}J ~ .. C • ' F ~ •• 
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f----- -- J -- ~ 
COCID: • 20Hi0805-1213 TURNAROUND Tli\1E: 

~k ~~ 
!--__:_ __ Fa~il-ity Name FordiE._g_R_i~c:r ___ 9tierati9_n.., l__ --- ~ Lab Name H~droQual Laborator.ies 

~--~--·---ProjcctN~0ber _ -- ______ !_ab Contact Jacklyn Pool 
Email !------------------ Department! _ --------------

==~==-=-- ..... -~~~~r_~:_x 100 _____ .. ______ .. __ _ 

Ci , Elkford BC 

Address\#4 6125-12th Street S<E. 

I r•; ... ,1.;·~:;,, 
------

" 

I 

I·-

RUSH: 

E~~-lnvoic~ Jo 
lnvqice-Reports 

Email Report To 

Email Reports 
Shipping Company 

Postal CodeiTIH 2KI Country Canada Cooler Coun! 

' 

1 ___ ,, _____ ,,_____ Postal Code VOB l HO ~-ountry Canada 

Phone Number l-250-865-5289 ---Ph~berl - ·--- Cooler Description ---··------

---------+-_-Q~~~--N~~r1 _____ _ Sampler 2 - -
-~_?ject Manager 

Email Address PO Number Sampler 3 

!FJr·· 

-------

i~ I I 

Start End Depth 
S:am Jc ID De th Depth Unit 

Field 
Matrix Date 

·s ~ 
~"' •Q 
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t24hr . g ~ 
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I 
--Chain Of Custody Record 

COC ID: July Qmirterly_Nautilus_East, Re-Fresh #2 Page: 1 of 1 

Turnaround Time: Rush: 

PROJECT/CLIENT INFO LABORATORY OTllER INFO 

Facility Name Greenhills Operation Lab Name Nautilus Environmental Send Invoice To 

Project Number Contact Name Address 

Contact Name Zahir Jina Address 8664 Commence Court 

Address P.O. BOX 5000 Imperial Square Lake City City State i 
City Burnaby State BC Postal Code Country 

City Elkford !State IBC Postal Code V5A4N7 Country Canada Task Code 

Postal Code VOBIHO ICountrylCanada Phone Number Shipping Company 

Phone Number 250-865-3301 Email Address Tracking Number 

Email EDD To Zahlr.Jina@teck.com Quote Number CC Hardcopy To[ 

Email Report To Zahir.Jina@teck.com CC Hardcopy To 

SAMPLE DETAILS ANALYSIS REQUESTED A})DITIONAL INFORMATION 

~ 

I 
I I 

Wt;/p·~-.. · ~'°' 
~ 
~ 
~ a: 

.r 

.1 • \ " 0 
0 

$l • !:: 
~ " 0 I ~ • ~ = =5 • •• ' ~ :.:::: .5 0 • "' "' :s .s .. 
~ ""s '; ffi • ·- ~ := 

;~ 
=- 0: "' "'·- " . u <il -., Time G::::Grab #Of " " .E ~ "' '5 "' .. .. ~ 

Samnle ID Matrix I Date (24hr) C=Como Cont. ~.;s ~ "' "' '8. a1 ~a "' '"' '"' 
'GH_FRl_ WS_2015_08_03_N ws 2015/08/05 \)'.::b G 2 x Q,..,(~ '21.'L{)L 

-- l \Jl' 

Q I 
I 

I 

!..(' 
~ 
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' I S3 -- I 
i 'i 

I 
I 

i I I 

I 
Additional Comments/Special Instruction Relinquished By/Affiliation Date Time Accepted By/Affiliation Date Time Sample Receipt Conditions 

H.rr>\Ol\::;t«e> ... ·--6:) Cl'N' Mt··"•' V.'"1lt-- I •1.,,J;1.,~ ll > 1_1,,- No'J,{ IOI."> y)/ N Y)! N YIN 

'1 <. v """'fnv\tV~~ w 
YIN Y/N Y/N 
Y/N Y/N Y/N 
Y/N Y/N Y/N 

" •. 
u ·" ;: •. 

" Sampler's Name ~ M . C9I 1o.1or r1r Mobile# \ii'+ "r -z_ 44- ".f '2. 't:S" = .~ = .s 0 • .. ~ • ii; 

~"ls-J is s c. .. 
Sampler's Signature 'YYl c ()\ Q,, A ~- Date/Titnc " s 8 ·c 
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E-< • • E-< 
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COC ID: Qtulrlcrly'Jfili=f.i\1h1now_Hy~roq11al, Rc-Frei;h #2 Page: l of I 
Chain Of Custody Record Htish: Turnaround '1'hnc: 

l'ROJ~:C'f/CU£NT INFO l,AllORATORY OTlfl\RlNl<"O 

Fru,-ility Name Greenhills Operalion Lab Name HydroQual Labomr_:irics l,,1Q ... · Send· ,; .· I Project Numbe; Cootacr Name Joddyo 1'0<11 . . . . Atltlrn<> .· 

Contact Name Zuhir Jina Address #4 .. 6125 - 12th Stree[ S.E ·- _,;;-· 

Addressir.O. BOX 5000 . Cin _ f iStat<' i 
CitylCalgnry ~ :!AB Pos111! Cod~ A\U .l 

CitylElkford !s1ute ac PDsfal C6tki~T2HZKI !Coun1ry1C:mu{f5 1as 

Postal Code YOB l HO ICmmtry C;i.nad.~ Phone Nl,ln\ber«l0'.U53.7 J ii 5hipr~-~~~~IP..~~~.Y.f-. 
f-------lc'lc>Ocncn_N'-Cum•b~-r 250-865-3301 . _ Email Addressf _ Trai;kiug· Numbe1·· 

Email EDD To ZahirJinr1@t1.-ck.com Quote Number ------- CC 

•·--· 

Sumnle ID l tv1atrix Date· 

' ' i Time I G=Grab 
(24br) C=Como 

#Of 
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I_ 
:E 
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i I 
' 1f l 
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.:: l 'a 
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0 ;(S ,~- la~ 
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" ,.,., =. "1' p.. 

'€...t:f3tl3 'GH_~Rl_ WS_'.l<ll5_08_03_N IVS 8/5/20!5 ~·3t) r 
A I I ' 

' 

2 

-··- I ! 
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• 
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1 1 I I . . I I I 
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I 
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Additional Commc-nts/SpeciaJ lfL-ttruetiom{Rclinquishe_d"By/Affililltio11 [Date !Time /Accerted By/Afliliation jDah! !Time ,_jS;implc-R{K'ili.pt-Got1ditttm1+--·---; 

j.J\, C9'\'ClkNK" "' '~'Tl q .. o:; I y I Ni y I N y IN 
"(\'.,\ ') /i:f6f<:J\, Jll:..S 00/l:)'Zl / <: YI NI YIN YIN 

Si~ C~~l!c;~? .. .'J\,. ·--y /·~YIN~ 
. ( (,v1·11~') Y J N' Y I N Y I N 

'JD~J '""'Ji41 "" ·- ti ;:: 
I ' ', \ ' u ·- 0 • -\ '1-1 t . ' ~ " c I ~ 

"1V ';Jl<A\, \,i II f¥r (, ) Samplec'sNmne [ \ A ,. Mobile# (,vl..f".f-'2 '-/Y - '::/'2.'f .S ;; I .S 
v-, i~«:, 

~l\..,J~ ... 
I t--'\ . \!h \ t7! h( ('\ f C2. !.! ~ 
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San1plcr's Signature rvt1 (' .., /L__... ·"'"'m"'' 1 l\v'l oi s 1 5 ~ t 1· ~ 

'If A_Jl_A.../ - -- ; q~c..Q 'J; V; 
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Chain Of Custody Record 
COC ID: 20140902-1509 Page: I of 2 

Turnaround Time: 

OTHER INFO f------------P_R_OcJcE_C_T,IC __ L_I_E_N_T_I_NF_O__ LABORATORY 
I Facility NamelCoal Mountain. Operation Lab Name Nautilus Environmental 1 Send Invoice TJ -l 

I Contact N~.:~.~on ~acino Contact Name Krysta Pearcy I Address I I 

Addressl2261 Corbin Rd. 
Address 8664 commerce Court ------------+ ,-----------------------j 

City Spo~ood Ir,,, IBc City! !State I 
I Postal Code YOB 2GO !Country !Canada City Burnaby _J~tate IBC _ Postal Code lcoun11y I 

I Phone Number 250 425 7377 Postal Code V5A 4N7 !Country lcanada Task Code 

Email EDD To Rick.Magliocco@teck.com Phone Number Shipping Company 

Don.Sacino@teck.com Email Address Tracking Number 

I --~---- Carla.Romero@teck.com PO Number CC Hardcopy To _ I 
CC Hardcopy To 

~ SAMPLE DETAILS ANALYSIS REQUESTED I ADDITIONALINFORMATION 

Samole ID Matrix 

CM_MC2_ 'VKLY_ WS_20150805_N ws 

Additional Comments/Special Instructions 

Date 

5/812015 

Time 
(24hr) 

G=Grab 
C=Como 

G 
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.. ,Q 
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.E 
E 

"' ~ 
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~~ 

i 
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+-----+--+--+--+---+----+--+---f-----+--+---- ---j 

~ 

\J{ 
Qj 

···~ I /I zl ~? r·-+1-+-1 +-I --i\-Re-i;tl -~-X@f)-b,; --1 

Time Accepted By/ Affiliation !Date Time !Sample Receipt Conditions 

KV\j1t~ feo.r<::'.J /J\ia1.t\;l~> t11oiM~r-11111.& J'Su9 lo /W rYl\lf'\ l1n.o Y\1)1 N ltY'v N YIN 

f---------------- ----I -l- I 
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•. 

l-' ~ •· 
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" ~ i " " s 0. ~ 

" s s 'C ... • • ... 

Sampler's Name l\-lobile # 

Sampler's Signature Date/Time 05-08-2015 _:_hr . ~ ~ 

0Coof<r;;\QC( w I die0\- '\Vii'? \esH"> 1101' reqw req 
'.I<f 
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C11am Custody Record 
COC ID: 20140902-15()9 I of 2 

Turnaround Time; 

·---·--~-----------·-·-·~'~""'~:-. - ··-----·-·------------·------··-

f....--.-----·- , ~~i'.y~,a.:\~d ·-r- --- - -- - ..... --- ----- ·----1-----------·-'='""---·--------""""'-J--·--· 
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l:::::::=::::::-_-::::-=::I~:~~~;;~:;:~------- -- .. :;~ ;~;~fil ---~==-: .. :::::::::. ______ ~ ___________ -~c~~~~;;i---- __ -.. ---1 

Sample ID 

SAMJ>l,E DETAILS 
·----..... - -----~-

Matri;i; ! Date 
Time I G=Ornb [ #Of 

(24hr) C:;;;Co111p , Cont. 

;; 
~ • 
~ 
~~ .. " 
~~ 

:a 
'51 
~ 
"' • 
~ a 
l; 
!:1 

• 
"' , "' c.i 
"' ~ 

CC HardcopyTo 

ANA~ YSIS RE?U>'S_!ED

1 
___ ' __ ~,~--- ----- --L- <\~DITl~~AL INFORrvlATIO~ 

I '. I 
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t 0 

• ·e 
0 "' "' ~= • • ..::;··"' 

,.; ~~ .. 
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I~ ·~ 

x 
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Additional Comments/Special Instructions Relinquished By/Affiliation Date 'Time Accepted By/Atliliation Onie Time 'Sample Recei1>t Conditions 

YIN YIN YIN 
··-

YIN YIN YIN 
--- ---

YIN YIN YIN 

S~mpler's Name 1\.'lobile # 

Sampler's Signature Daten'ime 05-08-2015 _:_hr r'' 
YIN YIN 

M 0· 
u ·- ~ . . 
.5 e .5 • "' ~ s. 12i 
s "' ·E' ~ s s • • ... 
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' COC ID: • 2,!1150812-1415 . TURNAROUND TIME: « RUSH: ,' ,, 
' - -, 

- 01l1 , -
, __ --Facility Name F.ording River Qperation , ,, 

, Lab Na_rp.e Nautilus Envir9nmental ,,, , Email ~nv.oice To , ,. - .. 
, Project Number - - Lab COntact - .- InVoice Reports -,, 

. - -
Department Etna ii Email Report To 

Address PO Box JOO Address 8664 Commerce Court Email Reports 
Shipping Company -

City Elkford State jBC City Burnaby State BC Tracking Number 

Postal Code YOB !HO Country I Canada Postal Code V5A4N7 Country Canada Cooler Count 

Phone Number 1-250-865-5289 Phone Number 604-420-8773 Cooler Description 

Project Manager Quote Number Sampler 2 -
Email Address PO Number Sampler 3 , 

~:! ~ 
-.J 

" 
<::;, 

~~ -. ·~ c 

~ ~ o-
U;:!; ~ -

0 "' :; ::: 0 0. • <>0 •w "' .. "' ,.._ • ,,,'-J (ii 00 :i:: :':: u 

. s ~ 0 • 1: " "' } ~i 
c ,,, ·-, .. :;:: ;! 

~ 
• • "' "' - , 

>,-<'. 
Start End Depth Field Time G~Grab #Of -,,, :t ~ QQ ,~ " . 

Samnle ID Den th Depth Unit Matrix Date (24hr) C=Comn Cont. "' . "' 0 ~~ .,. 0. ~u 

FR_ SKPl_ Q_ 06072015 _N 
I ws 2015/08/11 10:00 G 3 ' 2 I q,a 12,3 

' 
FR_FRCP1_ Q_27072015_N ws 2015/08/12 13:40 G I 1 /8,"' 

-FR_ UFR1 _ Q_27072015 _N ws 2015/08/12 13:01 G t 1 s.ci 
-

lf) '-9 ~ - -\. (\ \,n I.,() 
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I 
' lEct-
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, 

~ 
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' ' ' ,_ ' , ' ,, 

Sampler's Name ,( \ ''?----~ ,,,// Mobile# 
,f , . ,' }_,A: ,_ 

~( · .. / -
Sampler's Signature . 7 .. '/ Date(fime ) I ' .. ?c·:-;· ·/ -.,,,,. / 
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• COCIO: .. 2015081;1.•1416 
ffii 

FaciU 'Name Fording River Operation 
Projeci Number - - '"· ,_ ____ ·_·--~--~~,, _---.. ··---~-- .. ~~==---==--~~=-------

Address ~-0 Box 100·-----'----------~--·-·---·--·--------

.~ TURNAROUND l'l'.VJE: 

I;,ab Na~e Hyd-ro_q~"~"-----~· 
Lab Contact Elis<ibetb Henson 

~~--~ 
Email elisabeth ·_henson@goldeL~".:1 _____ _ 

Address 

·-···-... --.. __ .... ~·--····· _ .. __ I 
I 

RUSU: 

!;'.mail invoice TP1-~ 
Invoice Reports 

Email ~~port Toi --·-·-----/ 
·----cE=n-lail Reports ---· ··------! 
---s"h"ip-p::ing company 

Stat, Tracking Numb'er', 

Postal Code' VOB !HO ··--=~- .. --l~untr~_l_Ca~~3da Postal Code-1 Cooler Co~ 
Phone Number_ ~-=~50-865-5_~89 -----. __ Phone Numberr±03-253-71?..~----·- ====+=-· Coo!er_Descr~i:it_1oni 

Projec;:tManagerl ______ , ___ ,,____ guoteNumbeq _____ _ _?ampfer3_1 _______________ j 
Email Address! PO Number! Samoler 3 

Start 
Deptlr 

End 
Depth 

I 
I Depth 
; Unit 

Field 
Matrix Date 

Time 
24hr) I c~com 

FR_FRCPl_Q_27072015_N \\'!': 2015/08/12 

G 
FR_UFRI_Q_27072015_N 1 ·--i --·--1 ... ·.·.-- ·j-·--. -.-· ----~~-~ G I 2----l 
~ : --!----~;- __ ,- ws _ _ _:~15100112 1 _ tJ:oi 

--·--·---

'' .--- ------

\Na-111~J\,\s v.~ 15S>C!i' 
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I I i 
' 
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Sampler's Name ! I 
/ 

Sampler's Signature 
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c 

~ 
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"' iii 

2 I I h ++t=t=t ' ' -~- -1-·· '.-- ' . . -+__J__,_ ·. 
=t+ --··! ' - ,--·-··--+-·-; 

! 1· ! ' 
~ r ' I 

' ' I . . I I =t I 

- i -1 ·. '.. I .... -~, .· J·. . : --r- : lj - . --a-. --...; 
=··i=.t__::_i=t -t=- I - --~--=-1 

'-I'--+--·+- --r---+-._, ,--1 
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D.ateffime ··.:. ! ('_ ;: :r.; 
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--Chain Of Custody Record 
COC JD: Quarterly _Nautilus_East, Re· Fresh #3 Page: I of I 

Turnaround Time: Rush: 

PROJECT/CLIENT INFO LABORATORY OTHER INFO 

Facility Name Greeryhills Operation Lab Name Nautilus Environmental Send Invoice To 

Project Number Contact Name Address 

Contact Name Zahir Jina Address 8664 Commence Court 

Address P.O. BOX 5000 Imperial Square L1ke City City I State 
-· 

City Burnaby State BC Postal Code Cou1Jtry I 
City Elkford I State BC Postal Code V5A 4N7 Country Canada Task Code 

Postal Code VOBJHO CountrylCanada Phone Number Shi_rping Company 

Phone Number 250·865·3301 Email Address Trncking Number 
Email EDD To Zahir.Jina@teck.com Quote Number CC Hardcopy To 

Enrnil Report To Zahir.Jina@teck.com CC Hardcopy To 

SA1\1PLE DETAILS ANALYSIS REQUESTED ADDITIONAL INFORMATION 
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~ ""e • g. ::= • • ·- ~ -"' >. "' ~ ·; " . 

Time G=Grab #Of ~ ~ = " u -"' -., \.:: "' .. "' .. .. ~ .. ~ 
Sample ID Matrix Date (24hr) C=Comp Cont. $; ~ ~ .... "' ~ . ~ . .... .... .... 

"' 0. 
~ 0. 

'GH_FR1_ WS_2015_08_12_N ws 2015/08/12 t ?f' G 2 x I/{,, :;; 
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w '.) 11 "' t: )5 61[) i 
_J 
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I 
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Additional Comments/Special Instrnctiom Relinquished By/Affiliation Date Time Accepted By/Affiliation Date Tinie Sample Receipt Conditions 

tln. 11 v.~.11,,~/'\ lfiUOf,?,,..., 'Ir'> ,6t YIN YIN YIN 

A) 'f - Neu\ Ycowi>tvil- J • YIN YIN YIN 

~+~~,~= 
YIN YIN YIN 
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f' . ~ ~ •. 
• • "' Sampler's Name Zahir Jina Mobile# • .5 0 .s • 
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~ 

il e 0. 0. 

Sampler's Signature Date/Thne ,!: e e 'C 
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1~--68<13 

_('.hain Of Custody Record Turnaruun4 Time: 

-~~~IO: Qnartct!y _fRl ... J<',1\Urtnnw.J-IydroQual. ne~J«rtsh #3 

Rush: 

!Page: I of 1 

PROJFCTJCLlENTlNFO l.AllORA'j()Ry 1 ornrn INfO I Fecdoty NamelG,.,,ohJll, o,~rntioa Lab Name HydroQool l;1bern1oei" Ltd.. - Send l11voicc To --·-----·----- -. 

Project Number Contact Name Jacklyn Pool _____ ___ Address! ···---~' 
Coniact NamelZahir Jina I Addr~ss.1#4, 6125 ·12th StrectSJi 

Cily!Calgaty 
- I --JK-Address P,Q_ BOX 5000 City f)tnte I ! I I !State JAB ! Postal Code 'Cou111f'! 

-crrym1oru 1.St:ne tBC T Posfa!CodeT2H2KI !Count:iy!Cnnacla TnskCm!el 
i PoMal Code VOBlHO \CountrylCam1da ! Phone Number 403 .. 253.1121 Shipping Company! 

I Phone Number 250-865-3301 I Email A.ddtess 1~;;;};1-ng Number! 
I Email EDD To;ZahirJlna@teck.com Quote Number CC H~1rt1copy TO! ! 
1 Email Report TolZatiirJina'@teckcom I CC-HnrtlcppyTo! 
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~ 

] 
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j 
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-· 1 'E 
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~ ... 

I - I Nlatn;t I 

#Of "' Cont. l'.l 

J! 
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"' . ~ ... · Time ( G=Orab 

Date \ (24hr) 1C=Comn cont. I <--.: ~ .z: l N ~ l !:" ! at: a I ::;;r- ii.! I .. "' 1:! ~ 
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ll 1l "' . ~ .. 

I ws 2 

I 

,___ __ -- -+---
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I 

I 
Additional Comments/S1>ecial lnstnictioruiRclinquishcd By/Affiliation D1!t1;,_) Tinu: Accepted .By/Affilfati»n Dntc 

- I 

Sampler's Name Zahir Jina ~'lobilc# 

Sampler's Sibrnature lJalC'/Timc 

Re-(r~$h itJ 

I 

Time !Sample Rece_ipt Conditions-
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!~ 
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• e 
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"' 
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~ 
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Chain Of Custody Record I coc JD, 20140902-1509 Page: l of 2 

I Turnaround Time: 
PROJECT/CLIENT INFO LABORATORY OTHER INFO 

--"" 
Facility Name Coal Mountain Operation utilus Environmental Lab Name Na Send Invoice To 

Contact Name Don Sacino Contact Name Kr ysta Pearcy Address --
Address 2261 Corbin Rd. Address 86 64 commerce Court 

City Sparwood !Prov. BC City State 
-

Postal Code YOB 200 Country !Canada City 81 1rnaby State BC Postal Code Conn try 

Phone Number 250 425 7377 Postal Code VS A4N7 Country !Canada Task Code 

Email EDD To Rick.Magliocco@teck.com Phone Number Shipping Company 

Don.Sacino@teck.com Email Address Tracking Number --- -
Carla.Romero@teck.com PO Number CC Hardcopy To 

CC Hardcopy To 

SAMPLE DETAILS ANALYSIS REQUESTED ADDITIONAL INFORMATION 

; 

.; 
" t ~ :a • j ,\-_) .c 0 
0 

"" 
= 

" .. ~ = ,; • " &: ~ ·e • ~ 0 "2 .. -
. ;;~ 

"' • "' " = "' :a g • ~ ~ ~~ "' 0 g .s ~ ., • 
"' "' .·a 

4! "" = ~ Time G::::Grab #Of -"" - u .. 3 
"' . "' "' "'"' "' . "' SamuleID Matrix Date (24hc) C-Comn Cont. ~ . ~ N 0 Q. ~ 
~ .. ""' ~ ~. ,,, .. N 

~" --

-
;~· 

~·---

,<;i 
" 

'" 
CM_MC2_WKLY_WS_201S0812_N ws 1218/2015 G , x i5l) 

!·· 
' ·~ JL- I ~ r-L- / 

~'~) 
- - ' V._/ ~ 

--

Additional Comments/Special Instructions Relinquished By/Affiliation Date Time Accepted By/Affiliation 
' 

Date Time Sample Receipt Conditions 

nf n> '(;(/,,A ~ ft/ y.. fltU.t li'>)ltl/W• r.Jua BI t ~- 11Q ;t.v YIN YIN YIN 
f---" ,, " YIN YIN YIN 
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l-' tl 
" Sampler's Name Kennedy Allen/ Don Sacino/ Carla Romero Mobile# = .~ = 

"" 
0 
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i//l., vJo /\-Mru 

s ;;. ;;. "' 
Sampler's Signature Date/Time 12-08-2015 [b, ~ " s s 'C .... • • .... 
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Chain Of Custody Re1cor·d 
21H40902-1509 t of 2 

Turnnround Time1 
l'ROJEC1'/CUENT JNFO -onrnn1NFO -- .. _!:.1'..~~it y Namel~~~.1'.~_t:i~- 9.~:~-~i_i:'.?. Lab Name Send 

1----------------·-·---~ont<~::! .. ~.1.
1

_
1

~-~ Don saciuo ·---·-- --~om~~t Na~;'~J~11c~-k~ly~n~1~>000~1 ;s;;;;;:s~=:=====:-.:-.:==···-=-:·····-r·-:-::•··············.:-•. ·-·····:·:·:·····-······-=·=====~ J Addres·s :!261 Addres.~ Street S.E. 
,,,,,_,,,,,___ ------------

City ---··--~·--·- _ --·--- --·-- ····----- ··---- ___ ~tnte 
Poorn.L ' Or> n Cuunay 

--- --- ----- -------- ""'-"'"'""~ -- ---i "'"""" "''"-' ~ ,, ... _[c... ~~ 
~=--- --~'.!~~ ~Qio Don S.1cino~t=:~ ~ ~·- ,~Lui_ __ _ --~~~-~:;~ 4p~~~~- -----------~~~~~~1~~ .. ".'.;~;; ·------ -----------------···-------·----
--- ----- Carl_? R~~_:o~e_,_,_c~------ -~ _!:"'Sl_~H!,~_'. ----------- --~---.S..C.: .. !!~~C?e?_!~1- ... ---··--- -·- ·---· ------·-· ---- - -- -- -----1, 

CC H11rdcopyTo 

>-------------- ····-1-r·~ -i--T--- ------
. ' ! 

__ TT!. A~ALYSISRFf E:'<!E[}!··· ·---- _ 1 ____ 

1
·-··r· _______ ,_,\DOJl~ONAf, l>lf<J.~'1.A'NON 

-h-1-----+- -~ l -
Q I ~ ' o:i g l I. ~ I E ('O ~ E · s · : 

Sample ID Matrix Dme 

' I 

Time I G=Grab I # Of 
l24hr) C=Comp Com. 

"---·- -~-,'------- . .. . ---------1---r---a J_$-.. ,.~r:r:p ------l--;;,~ -· -1 121812015 ~---~- I ----cM_MCl_WKL v _ ws_201soK12-:s I 

Additional Comments/Spccial ln..;tructions Relinquished By/Affiliation iDate 
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------- I I I ----1----1-------j ' 

X I I I 
' 

ITimt' Accepted By/Affilintion Date Time !Sample Receipt Conditions 
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I I ·-
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" ,Sampler's Name 
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!\) Q\A\\~"'-) VII O~ \5S'J·1 

Cada Ronu;ro/ Don Sacino/ Kennedy Allen Mobile# 

1Jii6N'WJ1t?!N~ Datcffime 12--08-2015 \;;®' 
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--· --- ------

COCID: " 201sos19-09;;i TURNAROUND TIME: .• , RUSH: .. .. .. ·><-

I .. . .. . 
. • Facility Nam<;: _Hording-River Operation .. . . ~-- Lab Name Nautilus Envir9nmental -· ... Email ~nvoice To -· .. -

Project Nurriber . . Lab Contact . . Invoice Reports . --
--

__,,·-· 

Department Email Email Report To 

Address PO Box 100 Address 8664 Commerce Court Email Reports 

Shipping Company 

City Elkford State IBC City Burnaby State BC Tracking Number 

Postal Code VOB JHO Country i Canada Postal Code VSA 4N7 Country Canada Cooler Count 

Phone Nun1be ' 1-250-865-5289 Phone Numbe r 604-420-8773 Cooler Description 

Project Manager --
Quote Number Sampler 2 

Email Address PO Number Sampler 3 . .. . 0 . . 
I 

I -. 1...9' ·;; 

~ "' ~ • ~ 0. tr) • " -.. ~ 
~ l ·~ . .., 

:t :t 

Start End Depth Field Time G""Grab #Of 
~.., 0 QO 

~ ~ 
Sample ID De< th Depth Unit Matrix Date 124hri C=Con1n Cont. . ~ t1, 

FR_FRCPI_ Q_03082015_N ws 2015/08119 09:47 G t t 
sw j;r,f i . l\. (;, 

FR_UFR1_ Q.03082015_N ws 2015/08/19 09:07 G t l l'i 2 -
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. . .. .. . 
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Sampler's Signature ,/:';::~:,~;3:~ Dateffime /(u1 l C.. ''Jo It) { c :lf:.J 
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COC lD: " 20150819-0952 TU~AROUND Tli\1E: )lUSH: 
~ ~ 

~ Project Numberl - ------- --~---- -------- -.:_ - Gb Contact Ehsal:ie~~~~=~------- ___ Invoice Repon~ . 1 , 
Faa1htyNamelFordmgR1vcrOperatton - , ~· LabName,Hy.dmqua! _ r • _-. Emaillnvo~Tol 

Deiill _ Ema>I el»fil>cth_h'."'°"T~ol<Je~'mn. __ _ __ ··-·- _________ E~~il~or_t_i:~L. ____ ._._,,_=J 
Address PO Box 100 Address Email Reports! j 

---- ~ - -- - - ---------------- - --- - - -----~-- ShippingC;mpanY)_____ --·--·---····-··-··------~ 

----------- -----1----:---· --------'·'I'---_·_-----·---------! 

I Phone Number! 1-250-865-:5289 I Canada ----~e~~ 403-253-::7i21 _______ j~~1!._~_l ____ ------- -·c~;?m~~~~~~2~1-----------·---------·--1 Country 

1 Project Manager/ _Qu_ote_Number -~,, ______________ ,. ______ - . S-;;~;pi~ 2/ · 
Email Addressl ____ - ---------------- ...... ------·-·poN~ffi't;e;--- --- - ------- --·-------~~=ole~r,':11______________ ------·-ii 

-~ -08'-/t.f 
S-amplc lD 
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;;'; 

-~-1=~-t1 I I i I +---
---!-----, I I I i 
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Sampler's Name ;\-lobile# 

Dateffime Sampler's Signatun: -~ ,,. 'Avj. (ti '/cf r:· I 
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Chain Of Custody Record 
COC ID: Qnarterly_Nautilus_East, Re-Fresh #4 

Rush: Turnaround Tilne: 

PROJECT/CLIENT INFO 

Facility NamelGreenhills Operation 

Project Number 

Contact NamelZahir Jina 

AddresslP.O. BOX 5000 

CitylElkford 1state IBC 

Postal CodelVOBIHO ICounti·yfCanada 

Phone Numberl250-865-3301 

Email EDD TolZahir.Jina@teck.com 

Email Report TolZahir.Jina@teck.com 

SAMPLE DETAILS 

Sample ID I Matrix Date 

'GH_FRl_WS_2015_08_19_N ~vs 2015/08/19 

Time 
(24hr) 

// 50 

LAU ORATORY 

Lab NamelNautilus Environmental Send Invoice To 

Contact Name Address 

Addressl8664 Commence Court 

Imperial Square Lake City City 

CitylBurnaby State IBC Postnl Code 

Postal CodelV5A 4N7 Country!Canada Task Code 

Phone Number Shipping Company 

Email Address Tracking Number 

Quote Number CC Hardcopy To 

CC l;.!ardcopy To 

ANALYSIS REQUESTED 

G=Grab #Of 
C=Comr Cont. 

G 2 

~ I ~ 
~ -,--

~~ 

"1 .s " • 0 
oil • > ·- . I: ;2 'i - ·-
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13 ~ 
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rA I ();!l:- 1'6-S fa 0 

·E 
~:-::: "' . 
!~ 
"' 0. 

OTHER INFO 

n 

~ cs 
t 
0-
~ 

~ 
\J .. 'a 

Page: 1 of l 

State 
lcoun!ry 

ADDITIONAL INFORJ\tIATION 

I 

Additional Comments/Special Instructioa~Relinquished By/Affiliation Date Time !Accepted By/Affiliation !Date ITitne !Sample Receipt Conditions 

i\lo.u:'\\\u!; · S~;(').l),,"' '\)~« i\,n S\0/i<! il'l:~I IY I NI YIN I YIN 

v / 1\.TIV IN YIN 
YIN YIN YIN 

• <• 

~-~~=! I I I 1"20L I I I 1 .. ··I· 
.J ly I Ni Y I NI Y I N 

<• l" •• ~ 

• . ~ 
.. • ·= 0 • 

0. ~ ~ 
<ii e 0. 

~ e e ·c 
• • ... 

Mobile# Sampler's Nmne 

Sampler's Signature 

Zahir Jina 

Datcfl'inic 
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J <;-Ot)LJ3 

Chain Of' Custody Record 
j COC ID: Quru-lerly_1'"RlJ',l\1lnnow~llyclroQu!tl; Re·Fr'\l!ih#-4 --}Page: 1 of 1 

ITu-rnaround Time: Rush: 

Pl:lOJt:CTJCl,(ENT IN~'O LAllORATORY OTllFft INFO 

Facility NamdGreenhlll~ Operation Lab Name!HydroQunl Ln!;omwncs Ltd. Sen~I Invoice To_l 
=cc::::=='-"''-·~~~~~ 

Project Number! Contact NmnelfaCklyn Pool Address 
Contact-Nanie!Zahir Jina Addrcss\#4, 6125 --12th Street S.E ---

A<ldresslP.O. BOX 5000 T City'. :state 

1 City!Calgary !State jAB t Postal Code\ !Ci•umry j i 

(•-" - ·.'1~· 

Postal Code VOB IHO JCountr}1Cimada Phone NtimbCri403.2-53.7l21 I Shippilig.Cmllpany: 

Phone Number 250-865~330! Email Address; 1 Tracking-Number! 

Email EDD. To ZnJrir,Jlna. ®ie.ck.com Quote-Numberj ~---------- --.~---_-_-_-_··_· __ CccccEcta·c'cdccocpcy~fco!t----·---------------1 
Email Report To Znhir.Jina@teckcom \ CC ffordcopy To 

SArYfPLE DETAILS ! ANALYSIS REQUESTED -[\DDl'flONAL JNFORl\-IATlO:-l 

I ! Tl .... ----r 11n1ua1- PAsstFAJL 

, ! I 
~- ~1-~-,-i j-·-'-
.f!! ~ 1 .;: l I -= 
"' o ·a · 1 ~ : d 

..!::: ·.= ..! 111 l"l'. I e 1 'S . 
:.= .• g ]>i,i; ,;a:"§ l;~ip 
~i:: "a ii = 1·; .... li'::: 
~~ d;· 0.: -i:: P::;§I"'£ 

#Of '1:1:::: -o .::: u _a-;;, ,E~ 
~ 0'; 0C N 'el ~~ ~G Cont ..,4,? <'I J-- t'- ,0<."1- "'!'=:... 

T 

I 

Sample ID I-Matrix Dat~ 
I ' ! I 

Time i G::;;Gn1b f 

(24hr) ic::;;Como 

4 'Gif_FRl_\VS_20l5_08_19_N I ws i 811912015 I I I h 1;· • I : .,.,",rn 

i ' )!1 • • i 

, · •••·••· I I J . i !;•·, 

i I -- > . I 

~·· . -t= ' ,· ' -
I ! I .· . I I I I •.. • ' 

I ' ·••·•·•· ' . 
I 

//£Di G 

---!-·-··- --,····-··~-

Additional Conlntents/Spedaf Instruction..'!Relinqoished By/AfflJiation Date Thnc !Accepted lly/Afliliatiou Jlnte: Time !Sample Receipt Conditions 

+---- I I ly I NI y I NI y I NI 
Y/NY/NY/N 

)i'!N\YJN 
··- -------·--- ----·-:y I Ni YIN 

............................................................................ -~-·~-+·----
" I ~ ti 

.~ Sampler's Name Zahir .Tina l\1obHc # 

r 
S11mpler'ir Signatu1~ Diitc(fimc I 
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Chain Of Custody Record I COC ID' 20140902-1509 Page: I of 2 

I 
-

Turnaround Time: 
PROJECT/CLIENT INFO LABORATORY OTHER INFO 

Facility Name Coal Mountain O~eration Lab Name Na utilus Environmental Send Invoice To 

Contact Name Don Sacino Contact Name Kr ysta Pearcy Address ----
Address 2261 Corbin Rd. Address 36 64 conunerce Court 

-· 
City_ Sparwood !Prov._ BC City !State I 

Postal Code VOE 2GO ]Country !Canada City Bi 1rnaby State IBC Postal Code Country 

Phone Number 250 425 7377 Postal Code V 5A4N7 !Country Canada Task Code 

Email EDD To Rick.Magliocco@teck.com Phone Number Shipping Company 

Don.Sacino@teck.com Email Address Tracking Number 

Carla.Romero@teck.com PO Number CC Hardcopy To 

CC Hardcopy To 

SAl\-lPLE DETAILS ANALYSIS REQUESTED ADDITIONAL INFORMATION 

:•. 
I 

'i,• ~ ~ ~ 
'a f$: ~ :a • ~ ~ .c i 

0 
0 • i = • ~ k • ;: "" = • ·~ "" 

'§ • ;g__ I 0 "" "" 
0 

.Q 

"" :E s • ~ 
I:}> 

= 0. 
~~ ~~ • 0 s ., 

~ "' "" . ·a 
"' f$: = Time G=Grab #Of .a~ - u "" . 

) ... "" "" "" ,;; "" . "" SamaleID Matrix Date (24hr) C=Como Cont. ~~ ® .... 0 0. ® 
~ " " . ~"" .... 

'< . ·.· 
-· 
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•:"-•.· 
-

) .. ,' 
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·-·· 
-

CM_..MC2_ WKLY_ WS_201S0819_N ws 19/8/2015 G I:' x 10. '\ - -

-- l;ff \,\) -=- /!J'::i' )~ - - I, 
Additional Comments/Special Instructions Relinquished By/Affiliation Date Time Accepted By/ Affiliation Date Time Sample Receipt Conditions 

/VCwl,,,~ -IV 7 -- 11.~ V...·11¥1J11" A(lfl20ll\ tF1:/\ YIN YIN YIN 
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YIN YIN YIN 
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l-' ·" 1j •. 
" Sampler's Name Kennedy Allen/ Don Sacino/ Carla Romero Mobile# = .~ = .E 0 • 

0. ~ i <ii 

\1 - '-0/Jk-~ E 0. 0. 

Sampler's Signature Date/Time 19-08-2015 /'ia;>hr • E c ·c 
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Of Custody Record 
PROJECT/CLIENT INFO 

Fnci!~~;p;i~~(;~ f?pemt~on Lab Name 

Contnct Nam~1!?.?~ Saci~~ 
Address 226} Corbin Rd. -- ___ .. ____ _ 

Ci1ylSposwood -,. 

f'nnrn.rt 

"f Pr~~:--- fBc-· 

coc JI): 201409-02~1509 nf 2 

Turnaround Time: 
OTHERl!>ifO 

·-
1Pool -------

-!21hS1reetS.E. 

S~_~d I~~oic~ _ _!~j'_··_· _______ _ 
Atldre~~~ 

--.--·-· Ci~Yl~ 

1-----~------·----~~one ~~- 250 425 7377 --·~- --------=-~::~~~!-~[~ ~~i~£~~-=-~:.:=~--.!~:~~~-~~~----I~~~- __ --~-=-~~- ------- !';:~~ ~::k------------~P.!~il~T 1 
---------·---·-·--§:r.:~l_E~Q To ___ P~-~'.1-~ Num~~r+:OJ-253-7 ~~----- ··----··----- .. ------ __ --·-··--·-· ··-----·-- ---~-~-ipj'ing- Comp~t. ----- ·---- .- --'d'>"•' 

'Don.Sacino@te_ck.com . Email Athln:ss Tracking Number ·M '"' I 
·c;i;_ROmero@;~k:~;;;---------- ---- PO Number CC lfartkopyTo -' 

·--------~-----·! -------·····-····--.---- ---·-· -·····---··---.---·--+-- ·-----·-'"-. --·-···-····--··---···------- ------··-------------·······--,.-·--- -------------·-·-----------··-----! 

SAMPLE DETAILS 

Samule ID Matrix I Dale 

I .. -·--· 

-1 · r-
, 

Time I G=Grub I #Of 
(24hr) C=:Comp Cont. 

f.---· .j------··1-----··-··· . ' .. 

'-··------···--·····---·--t· . . . -·-----·--T-·-1-;;-~-
J "5-528'-f.(Q___ -·f--· v~---~19181201~- ·--·+-·--·--•-·-CM_lWC2_ WKLY_ ws _ _:z_o~-. ·_ -·-·------ - ISMII9 N \ --·- I 

:---~-- - ·----·--· .... - ' 
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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).  An early life stages of rainbow trout (Oncorhynchus mykiss) test was 
conducted to fulfill semi-annual testing requirements.  
 
Water samples used for testing were transported in 20-L plastic containers in coolers containing 
ice packs.  Samples were received at temperatures ranging from 1.0 to 12.0°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. Refresh samples were collected weekly on the 
dates shown in Table 1 for the duration of the H. azteca and P. promelas and O. mykiss tests. The 
P. promelas test was conducted at the Nautilus Environmental laboratory in Calgary, AB 
(HydroQual); 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 to E. 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 

October 26, November 2, 
November 9, November 16 and 

November 23, 2015 

GH_ER2 * 0200389 C. dubia, P. subcapitata and  
O. mykiss 

October 26, November 2, 
November 9, and  

November 16, 2015 

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

October 26, November 2, 
November 9, November 16 and 

November 23, 2015 

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

October 26, November 2, 
November 9, November 16 and 

November 23, 2015 

GH_ERC E300090 C. dubia, P. subcapitata and  
O. mykiss 

October 26, November 2, 
November 9, and  

November 16, 2015  

EV_MC2 E300091 C. dubia, P. subcapitata and  
O. mykiss 

October 26, November 2, 
November 9, and  

November 16, 2015  

EV_HC1 E102682 C. dubia, P. subcapitata and  
O. mykiss 

October 26, November 2, 
November 9, and  

November 16, 2015  

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

October 26, November 2, 
November 9, November 16 and 

November 23, 2015 

LC_LCDSSLCC E297110 O. mykiss 
October 26, November 2, 

November 9, and  
November 16, 2015                

* Site water control 
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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. 
 
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 test tube 

Test volume 15 mL 

Test replicates 10 test replicates per treatment 

Number of organisms 1 per replicate 

Control water 20% Perrier water 

Test solution renewal Daily 

Test temperature 25 ± 1°C 

Feeding Pseudokirchneriella subcapitata and YCT 

Light intensity 100 to 600 lux at water surface 

Photoperiod 16 hours light/8 hours dark 

Aeration None 

Test protocol Environment Canada (2007a) 

Statistical software CETIS  

Test endpoint Survival and reproduction 

Test acceptability criteria for controls 
≥80% survival; ≥15 young per surviving control producing 
three broods; ≥60% of controls producing three or more 
broods 

Reference toxicant Sodium chloride 
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Table 3. Summary of test conditions: 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 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 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 

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 

Aeration 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 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 

Test temperature 25 ± 1°C 

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

Light intensity 100 – 500 lux 

Photoperiod 16 hours light / 8 hours dark 

Aeration Provided post hatch (<100 bubbles/min) 

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 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 
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3.0 RESULTS 
 
Results of the toxicity tests using C. dubia are provided in Table 7.  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 and Elk River stations.  No adverse effect was 
observed on survival of C. dubia; survival was 100% in all of the samples.  An adverse effect on 
C. dubia reproduction was observed in two of the six samples (FR_FRCP1 and CM_MC2). 
Reduced reproduction in FR_FRCP1 and CM_MC2 was statistically significant relative to both 
the laboratory water and site water controls; percent reduction in reproduction was 
approximately 43 to 49% for FR_FRCP1 and 31 to 38% for CM_MC2 when compared to the site 
water and laboratory controls. 
 
Results of the toxicity tests using P. subcapitata are provided in Table 8.  In these tests, the site 
water controls produced 3.8-to 4.1-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 cell yield was observed for one sample (FR_FRCP1) when compared to 
the FR_UFR1 site water control; percent reduction compared to FR_UFR1 was 21%. Two 
samples (FR_FRCP1 and CM_MC2) had a statistically significant reduction in cell yield when 
compared to the GH_ER2 site water control; percent reduction compared to GH_ER2 was 27 
and 13% for FR_FRCP1 and CM_MC2, respectively. 
 
Results of the toxicity tests using H. azteca are provided in Table 9. 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 upstream Fording River station. No adverse effect 
was observed on H. azteca survival; survival was 92 to 100% in the samples and site water 
control. An adverse effect on dry weight was observed in one sample (CM_MC2) compared to 
the laboratory water control; percent reduction in dry weight compared to the laboratory water 
control was 21%. There were no statistically significant reductions in dry weight in the samples 
compared to the site water control. 
 
Results of the toxicity tests using P. promelas are provided in Table 10.  Hatch, survival, biomass, 
length and normal development were similar in the site water and laboratory water controls for 
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this species, indicating that there was no adverse or stimulatory effects associated with the 
upstream Fording River station. Survival of P. promelas was statistically significantly reduced in 
two samples (GH_FR1 and CM_MC2) compared to the laboratory water control; percent 
reduction was 57 and 68% compared to the laboratory water control for GH_FR1 and CM_MC2, 
respectively. Compared to the site water control, survival was statistically significantly reduced 
in one sample (CM_MC2); percent reduction was 61% 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 samples compared to the site water and laboratory water controls. 
 
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.  
 
Results of the toxicity tests using O. mykiss are provided in Table 11. Survival, viability, length 
and wet weight of O. mykiss in the Elk River site water control and laboratory water control 
were similar, indicating that there were no adverse effects associated with the upstream Elk 
River station. There was a small (~10%) but statistically significant reduction in survival and 
viability in the Fording River site water control compared to the laboratory water control.  
 
Survival and viability of O. mykiss were statistically significantly reduced in all samples 
compared to the laboratory water control; percent reduction ranged from 12 to 27%. Compared 
to the Fording River site water control, survival was statistically significantly reduced in two 
samples (FR_FRCP1 and GH_ERC) and viability was significantly reduced in three samples 
(FR_FRCP1, GH_FR1 and GH_ERC); percent reduction in survival and viability for these 
samples compared to the Fording River site water control ranged from 12 to 20%. Compared to 
the Elk River site water control, survival and viability were statistically significantly reduced in 
five samples (FR_FRCP1, GH_FR1, GH_ERC, EV_HC1 and CM_MC2); percent reduction in 
survival and viability for these samples compared to the Elk River site water control ranged 
from 12 to 23%. 
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Length of O. mykiss was statistically significantly reduced in two samples (FR_FRCP1 and 
GH_FR1) compared to the laboratory water control (~5% reduction). Compared to the Fording 
River site water control, length was statistically significantly reduced (~5% reduction) in three 
samples (FR_FRCP1, GH_FR1 and GH_ERC). Compared to the Elk River site water control, 
length was statistically significantly reduced (3% reduction) in one sample (GH_FR1). Wet 
weight of O. mykiss was statistically significantly reduced in one sample (GH_ERC) compared 
to the laboratory water control and both site water controls (~5% reduction). 
 
There were no observations of unusual behaviour of O. mykiss in any of the test solutions, and 
the survival and viability endpoints were similar, indicating a low rate of deformities in all 
samples.  A hatch rate was not calculated in these tests; however, the survival endpoint 
provides an appropriate measure of successful hatch, since the test is terminated shortly 
following hatch. 
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Table 7. Results: Ceriodaphnia dubia survival and reproduction test. 

Sample ID Survival (%) 
Reproduction 

(Mean ± SD) 

Laboratory Control 100 17.8 ± 4.6 

FR_UFR1 (Site Control) 100 19.9 ± 3.1 

GH_ER2 (Site Control) 100 19.5 ± 5.5 

FR_FRCP1 100 10.1 ± 5.4 * α β 

GH_FR1 100 22.1 ± 4.8 

GH_ERC 100 21.4 ± 5.9 

EV_MC2 100 19.7 ± 4.4 

EV_HC1 100 21.1 ± 3.8 

CM_MC2 100 12.3 ± 3.5 * α β 
SD = Standard Deviation 
* Result was significantly lower than the laboratory control 
α Result was significantly lower than the site control FR_UFR1 
β Result was significantly lower than the site control GH_ER2 
 
 

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 32.2 ± 1.8 - 

FR_UFR1 (Site Control) 121.8 ± 7.9 β 277.5 

GH_ER2 (Site Control) 132.1 ± 4.5  309.7 

FR_FRCP1 96.2 ± 2.2 α β 198.4 

GH_FR1 153.0 ± 5.0 374.4 

GH_ERC 146.5 ± 3.1 354.3 

EV_MC2 136.0 ± 4.1  321.7 

EV_HC1 129.0 ± 3.9 300.0 

CM_MC2 115.3 ± 3.5 β  257.4 
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 
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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 98.0 ± 4.5 0.77 ± 0.14 

FR_UFR1 (Site Control) 92.0 ± 8.4 0.80 ± 0.23 

FR_FRCP1 100 ± 0.0 0.71 ± 0.03 

GH_FR1 94.0 ± 5.5 0.74  ± 0.05 

CM_MC2 100 ± 0.0 0.61 ± 0.06 * 
SD = Standard Deviation 
* Result was significantly lower than the laboratory control 
 
 

Table 10. Results: Pimephales promelas survival and growth test. 

Sample ID 

Hatch 

 (%) 

(Mean ± SD) 

Survival 

(%) 

(Mean ± SD) 

Biomass 

(mg) 

(Mean ± SD) 

Length 

 (mm)  

(Mean ± SD) 

Normal 

development 

(%) 

(Mean ± SD) 

Laboratory Control 91.7 ± 6.4  88.3 ± 6.4 1.2 ± 0.2 8.8 ± 1.0  98.2 ± 3.5  

FR_UFR1 (Site Control) 95.0 ± 6.4 71.7 ± 22.7 1.2 ± 0.1  9.0 ± 1.4  97.9 ± 4.0 

FR_FRCP1 98.3 ± 3.3 85.0 ± 14.8 1.6 ± 0.1 9.2 ± 0.5  98.3 ± 3.5 

GH_FR1 88.3 ± 19.2 38.3 ± 26.9 * 1.0 ± 0.7 10.0 ± 1.0  100.0 ± 0.0 

CM_MC2 91.7 ± 10.0 28.3 ± 22.7 * α 1.1 ± 0.3 12.5 ± 2.6  100.0 ± 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 11. 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 92.5 ± 3.1 92.5 ± 3.1 19.0 ± 0.4 79.8 ± 1.1 

FR_UFR1 (Site Control) 83.2 ± 7.1 * 83.2 ± 7.1 * 19.0 ± 0.3 81.3 ± 2.9 

GH_ER2 (Site Control) 86.8 ± 2.3 86.8 ± 2.3 18.4 ± 0.5 α 78.8 ± 2.6 

FR_FRCP1 67.5 ± 1.7 * α β 66.7 ± 2.7 * α β 18.3 ± 0.2 * α 79.8 ± 1.0 

GH_FR1 74.2 ± 5.0 * β 73.3 ± 3.8 * α β 17.9 ± 0.3 * α β 78.2 ± 1.5 

GH_ERC 71.3 ± 20.4 * α β 68.8 ± 20.1 * α β 18.4 ± 0.4 α 76.1 ± 0.4 * α β 
EV_MC2 80.8 ± 14.6 * 79.2 ± 14.0 * 18.7 ± 0.4 78.0 ± 2.0 
EV_HC1 76.2 ± 3.5 * β 74.5 ± 2.6 * β 18.7 ± 0.3 80.1 ± 0.4 

CM_MC2 75.9 ± 3.7 * β 75.1 ± 5.2 * β 19.0 ± 0.6 82.1 ± 1.7 

LC_LCDSSLCC 81.6 ± 8.3 * 80.8 ± 8.2 * 18.6 ± 0.7 82.2 ± 3.4 
SD = Standard Deviation 
* Result was significantly lower than the laboratory control 
α Result was significantly lower than the site control FR_UFR1 
β Result was significantly lower than the site control GH_ER2 
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4.0 QA/QC 
 
The health histories of the test organisms used in the exposures were acceptable and met the 
requirements of the 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 other than the 
planned modification to the H. azteca method 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 12.  Results for these tests fell within the acceptable range for organism performance of 
mean and two standard deviations, based on historical results obtained by the laboratory with 
these tests. Thus, the sensitivity of the organisms used in these tests was appropriate. 
 
 

Table 12. Reference toxicant test results. 

Test Species Endpoint 
Historical Mean 

(2 SD Range) 

CV 

 (%) 
Test Date 

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

November 3, 2015 
Reproduction (IC50): 1.4 g/L NaCl 1.5 (1.2–2.0) 14 

P. subcapitata Growth (IC50): 35.7 µg/L Zn 28.5 (16.2–50.1) 32 November 3, 2015 

H. azteca Survival (LC50): 5.6 g/L NaCl 5.2 (4.4–6.2) 9 October 28, 2015 

P. promelas 
Survival (LC50): 0.6 g/L NaCl 0.9 (0.6–1.4) 15 

November 2, 2015 
Biomass (IC25): 0.4 g/L NaCl 0.5 (0.4–0.7) 12 

O. mykiss Viability (EC50): 3.0 mg/L SDS 4.0 (2.2 - 7.4) 36 October 27, 2015 
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: Start Date/Time: -"'cq-""""_';;t=...::t/"'-'-1':7"'-'®""· "-'-'r3"-l'-'Sh"-'-~ 
Work Order No.: Set up by: --'Eh'\,,._,,Vl~Vl.._· ______ _ 

Sample Information: Test Validity Criteria: 
1) Mean survival of first generation controls is ~80 °/o 

Sample ID: Vll111JJ'i Sf!R ft'.\llll-sfakMzia ll)S'. 2) At least 60% of controls have produced three broods within 8 days 

oc.f a?b/b 3} An average of ~15 live young produced per surviving female in the Sample Date: 

Date Received: CL..t ¢==r/f5 control solutions during the first three broods. 

Sample Volume: VIA \1lU~\ 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 

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: 

<24{(within 12-h) 

Individual female# used ;,,8 young on test day 

NaCl Reference Toxicant Results: 

Reference Toxicant ID: G?\13G 
Stock Solution ID: 

Date Initiated: ~ )ri,\ 3/l'-::> 

7-d LC50 (95% CL): J.o~(71~1_-=2~.~-'-'-;),------~9'L'-'N=a=cL~-
7-d IC50 (95% CL): l,'1-'-'-(-'-'1.-'--l -_,_i.'--''f-'-)------"'g/L'-'N""a"'CL~-

7-d LC50 Reference Toxicant Mean and Historical Range: 

7-d IC50 Reference Toxicant Mean and Historical Range: 

Test Results: 

) ,i:di.8-J,J.) g/L NaCL 

1sf1,J.-).,1:o) g/LNaCL 

CV(%): 

CV(%): 

tc.41,lv\v) 
( 

Survival (%) 
!4€C<Y\ -\-3 ) 

Reproduction (Mean ± SD) 

Negative Control lDO ±-D 6 
100 ±:. a. o 
loo+ d. 

loo+ o. o 
rot-ao 
00 ::t.. O. D 

{00 -t" o. 6 

Jan 26, 2011; Ver. 2.0 Nautilus Environmental 



Client: 
Sample ID: 
Work Order#: 

Concentration 
' Lll b f u11iYo I 

TemDerature ("C) 

DO fmq/Ll 

DH 

Cond. l11S/cm) 

Initials 

Fl2. .. Vff2. I 11).~ 
Concentration 

S'!te trnirof CilL 
Temperature (°Cl 

DO (mq/L) 

PH 

Cond. l11S/cml 

Initials 

0 

Chronic Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

1 2 3 

' Start Date & Time: OCT'J:} /1'5([) \:1, ! 1~'(', 
Stop Date & Time: Nol/ 3 f/t::}O.J 14of)!f\ 

Test Species: Ceriodaphnia dubia 

Davs 

4 5 6 7 

init. old new old new old new old new old .· new ·· old .new final 

41(,; ! Davs 

0 1 2 3 4 5 6 7 

init. old new old new old new old 
. 

new old new old· new final 

1V1·. r) i::, () :;! ".c 75.0 240 ''hO 71.lh '.lS-0 J'{.0 1S. D 1-4 () _c;6 '2L(_Q .'26:"0 
() 1 
!). ; eo (. 1-. '1 ~1 l1 

. ! 8/,,.. t-1" 8.6 ,..,. "/;·?> ::.r '.6 60~ >-.":'.\- ~-1 :r.~ 
s.~v 6\ \ ?J. I g_o 8'. I 1.u ,q_ I io i .;;i 3-0 Bl ;j 0 'cf.). 9~q 

7,(:?Ck ~lo> 3S-0 ::Z..(c,0 ' 3Si '""'>':-> I :;:2J 8 0 4-,')--

ir:MWI 1. d Ml:\ R'1M -t=V\1VJ!l '111\1 +:JIJIJYYJ t--.mM l:J:lllllVl/l 

E:iH _Ji!U 1o31:UA11 I Davs 

Concentration 0 1 2 3 4 5 6 7 

'Sire t"C,wd .;i,,o in it. old new old new old new old new- old new old new final 

TemDerature (°C) ~!).{) Jr:...O Jt;.o 15 0 "Lli [1 Ari.O I 1l11:, ::is-o .::!ll-· 0 • SD 7LtD LS.D 'lLf D 2c;:o 
DO fmq/L) BU g.o B.O -:·0 (5/- . l\ '3. I =/ t ~-3 LI~ VY P,:'.}-- h'. \ tb 

PH 80 S'. I '6.0 "'.() ::r v,! J.D 1-1._<1 Yo· 0 '6·0 ~-0 ".+-."" «6 ~.O f:i.O 
Cond. l11S/cml ~(1~:1 =7171 36 .j "SI 0 304- $2..,()l! 3l6 1-":i·"t' 

Initials ff'fl1t1tJ1 I ifl~L1 EMr!J tii)!)VVI :Ji)\) .t::\N\W I ttYl\1'1 fffl!YI 

01;, \DC Cvlv) Davs 

Concentration 0 1 2 3 4 5 6 7 

re-~ f12Lf' I in it. old new -old new old new old new old new old new final 
Temperature f°Cl '),.~.() 1;5r, )'3.0 1,'7. D 1?4 0 N~. 0 'llt~ '.:!S·D 1.L\-. 0 16.D 1,1.{.0 ?_t:;{) 1'7ll () ?1::. r 

DO lma/Ll ::;-._l1. 1+5 8,i -::J.., '-! 8'.2.- .& 8.(1 't· '} i"3 lb or -:+h (3. \ ::;i.5 
DH n• 8.i ?; .\ !'/. C> 31 ].6 8'. \ 1--9 'b· I Ba '3. I 1"4 6.1 '.:j-,<-n. I . I 

Cond. l11S/cml ·.,():_\; 1-' 1otb \OJ'""-> \02-0 l0'.14- IO>\ 16:13 lOJ.. 
Initials ~rnm Mtl 't\"{)V'il ~VV) ;J(J\) -+VYJYY) i:-r(lrt1 n111 

Thermometer: __ '-/_,_ __ oo meter: _ _,___ pH meter: -~'J-. __ _ Conductivity meter:~~--

Analysts: fi!IWI 1 XIJ,l;!ff; f;WV, 

~ "~· ' . 
Reviewed by: =jr,/ , c 

Date reviewed:Sv ~ '<J.f/-4 
I 

Sample Description: af /....w""-'"-V--------------------------

Comments: Broodboard Used: , (\j(A1J P 
Version 1.3 Issued May 22, 2015 Nautllus Environmental Company Inc. 



Client: 
Sample ID: 
Work Order#: 

ID:)';: C1Av) 
Concentration 

t.K r:n I 
Temperature (°C) 

DO (m~/L) 

PH 
Cond. luS/cm\ 

Initials 

Wdr. (IJ\IJ) 
Concentration 

1'-Ll &C-
Temoerature (°C) 

DO (mg/L) 

pH ... ..-
Cond. luS/cm) 

Initials 

!Odf. (V\ II) 
Concentration 

EV-He\ 
Temoerature C°Cl 

DO (ma/L\ 

PH 
Cond. luS/cml 

Initials 

ID0 ftv!11} 
Concentration 

ev_ l-'tc 2.-.-
Temnerature {°Cl 

DO lma/Ll 

PH 
Cond. luS/cm\ 

Initials 

Thermometer: 

Hardness* 

* mg/Las CaC03 

0 

init. 
f]C. f) ,. v 
·'J_ tr, 

I ,, 

01 
b-' 

~~J 
'W'i'Y'· , I ' 

0 

init. ,,,.. •) 
/'.,,.) ~ 

8. (• 
; \/.'. 

-" ~ 
;:::,'-:, 

.!Y:Vr 

Chronic Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

1 2 3 
old new, old new old 

Start Date & Time: OC~".>C[) (r\#ia 
Stop Date & Time: 1Jo\C1q..ul h 

Test Species: Ceriodaphnia dubia ' 

Davs 

4 5 6 

new old new old', new Old new 

7 

final 

1r:;.o y:; ,0 15_0 'LH 0 , ~ 0 iZ0.D 25·0 2l\-.O 16. D ( L{.D r;.,·0 240 ,, ;::;.o 
'tf1 I:> .0 '.'.). !:-, Pf.'!/. .I 1'1-. '1 .0 ,... <;; 1) :l, .J-k, ~-v 1-t,l,,, Rt.- ~ 

9'1- '2. I (1 D Fi.i '() g\ 'b·i i· 1 60 6·1 fj,() it I ~ ,l,.) 

:iCJi ·---~) :: ~4- =ts?> ~(? 'l'S'.2.- ~ \\,\ ll ;....rr11ri -, M OIN -B'\lllo/I ElY\M "' 
Davs 

1 2 3 4 5 6 7 

old new old new old new old new old new old new final 

1'J,0 )5.0 i5D 14.G ''h .D l?J.1.z:;- ;;IS·D 2l\-.O 1-CiD 1_1.{.0 s:o Z.1.(6 c; (~ 
_., D 
.-r;C) 1- !-I 1:.0 MZ,. ' .() 8.D ,.. 'f Y.: !.\- 0-0 116 \ J.-h ~ '].... - .,<....., 
a.1_ %.\ ~I ~I " I 31 't I 'l:·O HI g\ 8-D RI D 

~ VJ2 'SSD. cz;-c;6 3SO ::ZC:6 3S\ '3fd) 

Mt1 -t'ff7Y7 I +:111WI JN +WW'f) fll',~V)I) ewl'l'l 
.975.1 

0 1 2 

in it. old new old new 
'l~-o 

,,J,_..,j '1i:J.O ;;1S ,u IS.0 l'Lll. [) 
;,30 r.6 A.O • -:}cg, 9.7....-
·0.'.\ 8.'J.- ~-1 1.5 0 Bl 
•)/2_£)\ 
-r·~· ' ~ ~\ 1-1~ 
~f!iff1 ML1 l-i'/lrl) 

0 1 2 
init. old new old new 

?J;;' {' 
/I.\_/ ::::.u ;;ii;.o "7>;;.0 74 r 
~ () 1- .9 ii, .0 1::t.'2> 8 2---
-"-1:-. cl 1. \ 'ri . tl 8\ :+ '-1 
~LJL~t :i-::i 2. i-61 
""1'''1 '-l' '·J ;.I j !\fl tl F\'Yl\f1/ 

DO meter:_,___ 

Davs 

3 4 5 6 7 
. 

old new old new old new old new final 

!1. 0 1r:;:,.6 J.S-D J.l\.. O 1C:O ){.0 t:;D rJ!{-; 0 'J6,() 
-- .0i' 8.6 =/. 'l 'Z·3 R-3 ':,;.y 1-J::, >-··c2- =1~~ .. 
.o 8.1 'l- I 'l· .:l. 8.\ ':'.S- I !!'? I 8.\ ~ .i 

".:J--2--'2> 't 1-\ --t'".70 14-n ::;.1,.1 ... 

f-!()1/1//} ;:JIJJ :\Jr..WJ -A'V1f'l/J r:mm 
' 
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3 4 5 6 7 
old new old new old new old· new final 

;.<;O 14:S 2S·D :i.tt.o 'S:C> 1y_o 7c;__;) 2lk0 :?C.· I' 

'..1:0 8.\ 1--"l- t-3 ":6 '::<,..., -, " q-. ./.- ~5 
g 6.o 't· I i-·'6 ()() :f-:l! ~.o X'.6 !10 

/ i't'I'. ..,/.., +"l-'1 ~'C 

WWY) 7' ;JV\) 'fr/) rvi -fYl/11'1/l Arm 

pH meter: ';2.. 
~~--

Conductivity meter:_,_{ __ _ 

Reviewed by: -~J,,.,t~W....~~c+c,__.~ 
Date reviewed: fl"''' I.cf/ (5', 

I 

Sample Description: Oil 

Comments: Broodboard Used: (0/l,ffl 
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#: 

100/'.(11\11 J 
Concentration 0 1 2 

CM _fi'\L 'I init. old new old new 
Temoerature (°C) 

1c.: , . .,, 
;-_.,)._ .J 'Jf'.) (_J ;:it; .o ":i. () [ljr) 

DO (ma/L) 13 () "-J.: 'X ~.o -u- Hv 
PH l~'V-R.2-. ii' 2-

~ 8 -i-
Cond. (uS/cml fj!Jl-i 

/ / 1, Wei:+- ~tr - ll-
Initials fn'J;(Yi 11\il tl t (JV'() . 

Concentration 0 1 2 

in it old new old new 

Temperature (°C) 

DO (ma/L) 

pH 

Cond. luS/cm) 

Initials 

Concentration 0 1 2 
ihit. old new old new 

Temoerature 1°C) 

DO lma/L\ 

oH 

Cond. luS/cm) 

Initials 

Concentration 0 1 2 
init. old ·new old new 

Temperature l°C) 

DO lma/Ll 
pH 

Cond. luS/cm) 

Initials 

Thermometer: 4 DO meter:~---

Hardness* 
Alkalinity* 

* mg/Las CaC03 

Sample Description: 

Comments: Broodboard Used: f{J /{,,f]8 
Version 1.3 Issued May 22, 2015 
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3 

Start Date & Time: ~d:::> ~ 
Stop Date & Time~ ~I 3/tCCCi olf) 

Test Species: Ceriodaphnia dubia 

Davs 

4 5 6 7 

new old ne-w old new old · new final 

iZUD :<<;· 0 :;<'\-.() 115. (J 2l1 [7 lt,_U 71 D >:,() 
e1/ i-·'t i·::i. lo I?/)/ '7-J,-, . },, . (?'} 

fJ7_,, 'l· 0 i-1 &.O %.-v !VO .v .{) 

s;::;e-,:::, '6b4- n ii XL ! 

' ' 
rlf'()IM O!l\l .cy"y')\fv') £1/l/lvVl !WI 

I 
Davs 

3 4 5 6 7 

old new old new old new old new final 

Davs 

3 4 5 6 7 

old new old new old 1 ·new old new final 

Days 

3 4 5 6 7 

old new old new old new. - old new final 

pH meter:~)_ ___ _ Conductivity meter:_/ ___ _ 

Nautilus Environmental Company Inc. 

, 



Client: 1P__ci:__ C'tY1 I 
SamplefD: 
Work Order: 

7lf!i;f[,cfii8r 1£41 / va ww s 
• "".., .... I 

Chronic Freshwater Toxicity Test 
C. dubia Reproduction Data 

ll)Clf; Cviv) 

Start Date & Time: m· -~. ">ti) I 31? 
Stop Date & Time: H-~ _ "ja..,;, P+~ 

Set up by:~~~'--!---------

Da s Concentration: -::tfl:? /lb tvr7 Concentration: '~.Nb_:>, A1ifitl.PfC~ii" ___ R?--~t>-ftz-\ Concentration: Si~ (C~~ .t;.~.x=> -- \2itt-c::: _...., r 

y 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 / ,/ ,./ ,/ ,/ ,/ / ,/' / ,/ 1W.. / /' ./ ,/ / ,/ / ,/ 1/ ./"'IYWI, ,/;/' v I///" v v" _../1/ •/ l-7J?f'),-, 
2 . ,.,. ,..- ,/ / / ,_.,/ v" 1/ /,/·'M/I ,/, ... ,/ ,/ ,/ 1/ , 1/ ·/ ./71//V, ;,,..., ... , · • >,/ ,/ ,,. / 1/ 11~1'! 
3 / / / / / .// ./,/ / • ,/1/ /•/ / / // .... [/ 1'fffl; / ,,..,,...,/,, /,/,/1/ ,..., 
4 ·../ / U ./ ~ L U 4 ../ ti :JW "" ,,... / 4 "' v 4 U. 3- v :J ../. 4 v l.J. 4 :1 ·1.1 4 ..,,.. '-"' (11"1 
5 S 3 B 2. ·c::; ./ (;:/ '5 ::Z., (/, !fi~V ._._ ':?, '2-- V7 ?"l 'f· [.,..,. C.., LI- ',t.- VI ~ 'CJ 4- G::::> S 0 ' C.o ?'i- ""' 't r, '/J1 

s (::; =i- ,/ I / ~~ / / i,.,, / fJYJn :::1- 4- <o / 8 l/J ,/ / / "! I m . · v (..., / / ,/ ,/ ,/ ; . 0 [! lf'5i 
1 '·i "1 II .,;jr II IOl'J /7'1-:rni 1· J·<lf"IU- ./\Qt-I II ii ID~lt. ("1 /I/' II t·Ji.Jl..J.if', 
8 _ f.'~ .._ .1;- r , .lh II'- 'I 

rota1lb1'1 -~IC \t1~ 'JD~ '1. ICl·Jl'll~ h~~ It J...'4 l"'>l;(C 11~ 1.J :W''L\ "" "7:'1-1 IOI ?fl.JI?! I(~ I 'l J. f 19',..ll In fl'l\ill41 
I :;i ..,/ I '! (, 

Days Concentration: Concentration: Concentration: -E7t2 "' 
A B C H I J lnit A B C H I J !nit A B C D E F G I H I I I J I lnit 

1 ,/ ,/·,/ · /1.7 / t/ / v ,/ 1JJY /·,,... 1/ /',,. / / /, /, /.jfiW ,/ V ,/ · / ,/ ,/ ,/ ,/f/'liJnb 
2 / / ,/ ,/ v ,./ ,/ / / /.'·'lj";j ,/ ,/ 1/ ,/ 1/ ,/ 1/"/ ,/ /''VJr/}' ' // '/ / ;/. ,/ y,/ ,/-'YJ!'-1 
3 / ./,,/ / ,...v./1o/ /1,, if, / / / / ,/vv vv1/ '1fl!IJ .,/,/·v-·./,/"/v',/,/f/'#ftl1 
• .J ./ 3 ~ ' .. / "". v ~ v J viN ~ Li .J '+ U. / "'3 q.. V' 011\1 ~ ;~ "i CJ ...,, ·-" ~· ~ U. .,_/ JIA 
5 8 14- / .::::, ./ ,,,., :z. :z. 3 4- ·ri r1 i -r s i~ / L. '2, l~ . / (.., ml/I )( '1' h . ; / 3 6 '-f :;. / y 'tf/f!, 
6 {.., f~ L~ S" ,/ V (/ &::, h. J.-, ~I t/ V X / D . ,_ f.., t/ )( l/fYNffl. / / /;:;). /(J C.... ,.\' 'i Jr!' l:'.J f/f!J/YJ 
1 ~ ./ ~:3l / ,/ Ir ,,,t ,,,, ,,, 1 t"'- ii 11 1- 1.1. 1r ,; 1v 1;;; 1; "'""' 14 Jn ,/ f . .1- ,; • • fut I I ~J. 
8 _ _ ~ I l I 

Total i;;i Ir I . .,.,<'< 0 I~ I'" 7"i 1·1 \ll-ID/E 4.':J,J.,J, :t«17'11JL{!'7l £4 • , l'T""S r: '1 .i3' "' 1 Al';:>itfllli'r 
~ ~ . ' 

~ -~ 
Days Concentration: (....-\_ Concentration: t·V -JA.c:,...:z:::; - -..~ Concentration: 

A B C F G H I J ~A B C D E F G H I J ~A B C D Hf I I JI~ 

1 }.-/ 

2 ",'/-

4 

5 

6 

7 

8 

Notes: X = mortality. 

Sample Description: <?I I e (eov 
Comments: Tntal #Young <rnll' based on the first 3 Broods. Fourth and subsequent broods not included in total count. 

Reviewed by: ,jUlt_. 
Version 2.1 Issued July 29, 2009 

,/ / 

Date reviewed: fJ <)t) · / RhJ.~ 
I 

Nautilus Environmental 



CETIS Summary Report 

Ceriodaphnia 7-d Survival and Reproduction Test 

Batch ID: 10-6020-9193 

Start Date: 27 Oct-1513:15 

Ending Date: 03 Nov-15 14:00 

Duration: 7d 1h 

Sample Code Sample ID 

Lab Control 15-3783-0297 

v FR_UFR1 12-5022-9170 

>'GH_ER2 17-3819-8852 

'FR_FRCP1 19-5017-0696 

"GH_FR1 01-2984-4737 

-'GH ERC 14-4322-8198 

;/EV.::-HC1 01-1582-4291 

'-'EV_MC2 12-6636-9711 

'CM_MC2 05-8940-3182 

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 

7d Survival Rate Summary 

Test Type: Reproduction-Survival (7d) 

Protocol: EC/EPS 1/RM/21 

Species: Ceriodaphnia dubia 

Source: In-House Culture 

Sample Date Receive Date 

26 Oct-15 26 Oct-15 

26 Oct-1513:03 27 Oct-1510:10 

26 Oct-15 27 Oct-15 10:10 

26 Oct-1510:10 27 Oct-15 10:10 

260ct-15 27 Oct-15 10:10 

26 Oct-15 27 Oct-1510:10 

26 Oct-1511:l13 27 Oct-1510:10 

26 oct-1511:2o""z7 oct-1510:10 

26 Oct-1512:30 27 Oct-1510:10 

Sample Source 
Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coa! 

Teck Coal 

Teck Coal 

Sample Code Count Mean 95% LCL 95% UCL 
Lab Control 10 1 1 
FR_UFR1 10 
GH_ER2 10 
FR_FRCP1 10 
GH_FR1 10 
GH_ERC 10 
EV_HC1 10 
EV_MC2 10 
CM_MC2 10 

Reproduction Summary 

Sample Code Count Mean 95% LCL 95o/o UCL 
Lab Control 10 17.8 14.48 21.12 
FR_UFR1 10 19.9 17.65 22.15 
GH_ER2 10 19.5 15.56 23.44 
FR_FRCP1 10 10.1 6.234 13.97 
GH_FR1 10 22.1 18.67 25.53 
GH_ERC 10 21.4 17.16 25.64 
EV_HC1 10 21.1 18.39 23.81 
EV_MC2 10 19.7 16.52 22.88 
CM_MC2 10 12.3 9.775 14.82 

Report Date: 
Test Code: 

05 Nov-15 14:10 (p 1 of 2) 

15864 I 05-3181-6567 

Nautilus Environmental 

Analyst: Emma Marus 

Diluent: 20o/o Perrier Water 

Brine: 

Age: <24h 

Sample Age Client Name Project 

37h Teck Coal 

24h (5",5l) 
37h (4.5 °C) 

27h (4.5 °C) 

37h (3.5 °C) 

37h (5.5 °C) 

26h (2.5 °C) 

26h (3.5 °C) 

25h (4.1 °C) 

Station Location Latitude Longitude 

Lab Control 

FR_UFR1_Q_05102015_N (Site 

GH_ER2_WS_2015_10_26_N 

FR_FRCP1_ Q_05102015_N 

GH_FR1_WS_2015_10_26_N 

GH_ERC_WS_2015_10_26_N 

EV _HC1_WS _2015-10-26_N 

EV_MC2_ WS_2015-10-26_N 

CM_MC2_WS _2015-10-26_N 

Min Max Std Err Std Dev CV0/o 1YoEffect 

0 0 0.0% O.Oo/o 
0 0 0.0% 0.0% 
0 0 0.0%1 0.0% 
0 0 0.0%1 0.0% 
0 0 0.0% 0.0% 
0 0 0.0% 0.0% 
0 0 0.0% 0.0°/o 
0 0 0.0% 0.0% 
0 0 0.0% 0.0%1 

Min Max Std Err Std Dev CV0/o %Effect 

9 23 1.467 4.638 26.06% O.O°hi 
13 24 0.9939 3.143 15.79% -11.8% 
10 27 1.74 5.503 28.22o/o -9.55°/o 
0 18 1.709 5.405 53.51% 43.26% 
9 25 1.516 4.795 21.7% -24.16% 
9 27 1.875 5.929 27.71% -20.22% 
12 25 1.197 3.784 17.94o/o -18.54% 
11 25 1.407 4.448 22.58% -10.67% 
9 19 1.116 3.529 28.69% 30.9°/o 

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



CETIS Summary Report 

Ceriodaphnia 7-d Survival and Reproduction Test 

7d Survival Rate Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep 4 Rep5 

Lab Control 1 1 1 1 1 

FR_UFR1 1 

GH_ER2 

FR_FRCP1 

GH_FR1 

GH_ERC 1 

EV_HC1 1 

EV_MC2 

CM_MC2 

Reproduction Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 

Lab Control 18 19 23 10 19 

FR_UFR1 22 23 18 24 13 

GH_ER2 24 27 10 20 20 

FR_FRCP1 17 10 15 8 0 

GH_FR1 25 22 23 24 24 

GH_ERC 25 17 23 27 9 

EV_HC1 21 22 23 23 18 

EV_MC2 21 24 11 22 25 

CM_MC2 10 16 9 13 16 

7d 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 1/1 111 

GH_ER2 1/1 1/1 111 111 1/1 

FR_FRCP1 111 111 1/1 111 111 

GH_FR1 111 111 1/1 1/1 111 

GH_ERC 111 111 111 1/1 111 

EV_HC1 1/1 1/1 111 1/1 111 
EV_MC2 1/1 1/1 111 111 111 

CM_MC2 111 111 111 111 1/1 

000-469-187-1 CETIS'" v1.8.7.16 

Report Date: 

Test Code: 

Rep 6 Rep? 

1 1 

Rep 6 Rep 7 

21 20 

20 19 

19 22 

18 6 

21 9 

23 27 

25 23 

21 20 

19 10 

Rep 6 Rep 7 

1/1 1/1 

111 1/1 

1/1 1/1 

111 1/1 

111 111 

111 111 

111 1/1 

1/1 1/1 

1/1 1/1 

05 Nov-15 14:10 (p 2 of 2) 

15864105-3181-6567 

Nautilus Environmental 

Rep 8 Rep 9 Rep 10 

1 

Rep 8 Rep 9 Rep 10 

21 9 18 

21 18 21 

21 22 10 

8 9 10 

23 25 25 

22 26 15 

12 20 24 

19 13 21 

9 10 11 

Rep8 Rep9 Rep 10 

1/1 1/1 1/1 

1/1 111 111 

111 111 1/1 

111 1/1 1/1 

111 111 111 

1/1 111 111 

111 111 111 

1/1 111 111 

111 111 111 

Analyst: __ _ aA: 4~ 0 / 
Nov (1, I 



CETIS Analytical Report Report Date: 

Test Code: 

18Nov-1513:58(p1 of 2) 

15864 I 05-3181-6567 

Ceriodaphnia 7~d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 11-0251-8892 

Analyzed: 18 Nov-15 13:58 

Batch ID: 10-6020-9193 

Start Date: 27 Oct-1513:15 

Ending Date: 03 Nov-15 14:00 

Duration: 7d 1h 

Sample Code Sample ID 

Lab Control 15-3783-0297 

FR_UFR1 12-5022-9170 

GH_ER2 17-3819-8852 

FR_FRCP1 19-5017-0696 

GH_FR1 01-2984-4737 

GH_ERC 14-4322-8198 

EV_HC1 01-1582-4291 

EV_MC2 12-6636-9711 

CM_MC2 05-8940-3182 

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 Transfonn 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 10 
FR_FRCP1 10 
GH_FR1 10 
GH_ERC 10 
EV_HC1 10 
EV_MC2 10 
CM_MC2 10 

000-469-187-1 

Endpoint: 7d Survival Rate 
Analysis: STP 2x2 Contingency Tables 

Test Type: Reproduction-Survival (7d) 

Protocol: ECIEPS 1/RM/21 

Species: Ceriodaphnia dubia 

Source: lnwHouse Culture 

CETIS Version: CET1Sv1.8.7 

Official Results: Yes 

Analyst: Emma Marus 

Diluent: 20% Perrier Water 

Brine: 
Age: <24h 

Sample Date Receive Date Sample Age Client Name Project 

26 Oct-15 260ct-15 37h Teck Coal 

26 Oct-15 13:03 27 Oct-15 10:10 24h (5.5 'C) 

260ct-15 27 Oct-15 10:10 37h (4.5 'C) 

26 Oct-1510:10 27 Oct-1510:10 27h (4.5 'C) 

26 Oct-15 27 Oct-15 10:10 37h (3.5 'C) 

26 Oct-15 27 Oct-1510:10 37h (5.5 'C) 

26 Oct-1511:00 27 Oct-15 10:10 26h (2.5 'C) 

26 Oct-1511:50 27 Oct-1510:10 25h (3.5 'C) 

260ct-1512:30 270ct-1510:10 25h(4.1 '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_UFR1_Q_05102015_N (Site 

GH_ER2_WS_2015_10_26_N 

FR_FRCP1_Q_05102015_N 

GH_FR1_WS_2015_ 10_26_N 

GH_i;ORC_ WS_2015_ 10_26_N 

EV _HC1_WS_2015-10-26_N 

EV _MC2_WS_2015-10-26_N 

CM_MC2_WS_2015-10-26_N 

Latitude 

Alt Hyp Trials Seed Test Result 
C>T NA NA 

Test Stat P-Value P-Type Decision(a:5°/0 ) 

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 0/oEffect 
0 10 1 0 0.0°/o 
0 10 0 0.0%) 
0 10 0 0.0% 
0 10 0 0.0% 
0 10 0 0.0% 
0 10 0 0.0% 
0 10 0 0.0%) 
0 10 0 0.0%i 
0 10 0 0.0°/o 

CETIS™ v1.8.7.16 Analyst: __ _ 

Longitude 

QA: 
_1(jk_ 

K "" -I ~/is 



CETIS Analytical Report Report Date: 18 Nov-1513:58 (p 2 of 2) 

Test Code: 158641 05-3181-6567 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis ID:. 11-0251-8892 Endpoint: ?d Survival Rate CETIS Version: CET1Sv1 .8.7 

Analyzed: 18 Nov-15 13:58 Analysis: STP 2x2 Contingency Tables Official Results: Yes 

7d Survival Rate Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 Rep5 Reps Rep 7 Rep8 Rep 9 Rep 10 

Lab Control 1 1 1 1 1 1 1 1 1 1 

FR_UFR1 

GH_ER2 

FR_FRCP1 

GH_FR1 

GH_ERC 1 1 

EV_HC1 . 1 1 

EV_MC2 

CM_MC2 

7d Survival Rate Binomials 

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

Lab Control 1/1 111 1/1 111 1/1 1/1 111 111 1/1 1/1 

FR_UFR1 111 1/1 111 1/1 111 1/1 1/1 1/1 111 1/1 

GH_ER2 1/1 1/1 111 1/1 1/1 1/1 1/1 1/1 1/1 1/1 

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

GH_FR1 111 1/1 111 1/1 111 1/1 111 171 1/1 1/1 

GH_ERC 1/1 1/1 111 111 1/1 1/1 1/1 111 111 1/1 

EV_HC1 111 111 111 111 111 1/1 111 111 1/1 111 

EV_MC2 111 111 111 1/1 111 111 111 111 111 111 

CM_MC2 111 1/1 111 111 1/1 111 1/1 111 1/1 1/1 

Graphics 

• • • • • • • • • 

' ~ '·' 

J "' 
' 

,, 

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



CETIS Analytical Report Report Date: 

Test Code: 

05 Nov-15 14:09 (p 3 of 6) 

15864 I 05-3181-6567 

Ceriodaphnia 7~d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 05-7991-1055 

Analyzed: 05 Nov-15 13:58 

Batch ID: 10-6020-9193 

Start Date: 27 Oct-15 13:15 

Ending Date: 03 Nov-1514:00 

Duration: 7d 1h 

Sample Code Sample ID 

Lab Control 15-3783-0297 

FR_UFR1 12-5022-9170 

GH_ER2 17-3819-8852 

FR_FRCP1 19-5017-0696 

GH_FR1 01-2984-4737 

GH_ERC 14-4322-8198 

EV_HC1 01-1582-4291 

EV_MC2 12-6636-9711 

CM_MC2 05-8940-3182 

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 

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 Negative Contr 10 
GH_ER2 10 
FR_FRCP1 10 
GH_FR1 10 
GH_ERC 10 
EV_HC1 10 
EV_MC2 10 
CM_MC2 10 

000-469-187-2 

Endpoint: 7d Survival Rate CETIS Version: CETISv1.8.7 

Analysis: STP 2x2 Contingency Tables Official Results: Yes 

TestType: Reproduction-Survival (7d) Analyst: Emma Marus 

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

Species: Ceriodaphnia dubia Brine: 

Source: !n~House Culture Age: <24h 

Sample Date Receive Date Sample Age Client Name Project 

260ct-15 260ct-15 37h 

26 Oct-15 13:03 27 Oct-1510:10 24h (5,5'C) 
26 Oct-15 27 Oct-1510:10 37h (4.5 °C) 

26 Oct-1510:10 27 Oct-1510:10 27h (4.5 °C) 

26 Oct-15 27 Oct-1510:10 37h (3.5 °C) 

26 Oct-15 27 Oct-1510:10 37h (5.5 °C) 

26 Oct-1511:00 27 Oct-1510:10 26h (2.5 °C) 

26 Oct-1511jB,,.-27 Oct-1510:10 26h (3.5 °C) 

26 Oct-1512:30 27 Oct-1510:10 25h (4.1 °C) 

Teck Coal 

Sample Source Station Location Latitude 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coa! 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Alt Hyp Trials 

C>T NA 

Test Stat P-Value 

1 1.0000 

1 1.0000 

1.0000 

1.0000 

1.0000 

1.0000 

1.0000 

1.0000 

R NR+ R 

0 10 

0 10 

0 10 
0 10 

0 10 

0 10 
0 10 

0 10 

0 10 

Seed 

NA 

P-Type 

Exact 

Exact 

Exact 

Exact 

Exact 

Exact 

Exact 

Exact 

Prop NR 

1 

1 

Lab Control 

FR_UFR1_Q_05102015_N (Site 

GH_ER2_WS_2015_10_26_N 

FR_FRCP1_Q_05102015_N 

GH_FR1_WS_2015_10_26_N 

GH_ERC_ WS_2015_ 10_26_N 

EV _HC1_WS_2015-10-26_N 

EV _MC2_WS_2015-10-26_N 

CM_MC2_WS_2015-10-26_N 

Test Result 

Decision(a:5%) 

Non-Significant Effect 

Non-Significant Effect 

Non-Significant Effect 

Non-Significant Effect 

Non-Significant Effect 

Non-Significant Effect 

Non-Significant Effect 

Non-Significant Effect 

Prop R 0/oEffect 

0 0.0% 

0 0.0°/o 

0 0.0% 

0 O.O°/c1 
0 0.0o/o 
0 o.0°1o 
0 0.0% 

0 0.0% 
0 0.0% 

CETIS'M v1.8.7.16 Analyst: __ _ 

Longitude 

JG0 
0A:.~-- I f-1,,;. 12. 1r 



CETIS Analytical Report Report Date: 05 Nov-15 14:09 (p 4 of 6) 

Test Code: 15864 I 05-3181-6567 

Ceriodaphnia 7~d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 05-7991-1055 Endpoint: 7d Survival Rate CETIS Version: CETISv1.8.7 

Analyzed: 05 Nov-15 13:58 Analysis: STP 2x2 Contingency Tables Official Results: Yes 

7d Survival Rate Detail 

Sample Code Rep 1 Rep2 Rep 3 Rep4 Reps Rep 6 Rep 7 Rep 8 Rep 9 Rep 10 

Lab Control 1 1 1 1 1 1 1 1 1 

FR_UFR1 1 

GH_ER2 

FR_FRCP1 1 1 

GH_FR1 1 1 

GH_ERC 

EV_HC1 

EV_MC2 1 
CM_MC2 1 

7d Survival Rate Binomials 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 Rep 5 Rep 6 Rep 7 Rep 8 Rep 9 Rep 10 

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 1/1 111" 1/1 1/1 1/1 1/1 

GH_ERC 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 

EV_HC1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 

EV_MC2 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 

CM_MC2 1/1 1/1 1/1 1/1 111 1/1 1/1 1/1 1/1 1/1 

Graphics 
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CETIS Analytical Report Report Date: 

Test Code: 

18 Nov-15 14:07 (p 1 of 2) 

158641 05-3181-6567 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 15-0845-4603 

Analyzed: 18 Nov-1514:07 

Batch ID: 10-6020-9193 

Start Date: 27 Oct-1513:15 

Ending Date: 03 Nov-1514:00 

Duration: 7d 1h 

Sample Code Sample ID 

Lab Control 15-3783-0297 

FR_UFR1 12-5022-9170 

GH_ER2 17-3819-8852 

FR_FRCP1 19-5017-0696 

GH_FR1 01-2984-4737 

GH_ERC 14-4322-8198 

EV_HC1 01-1582-4291 

EV_MC2 12-6636-9711 

CM_MC2 05-8940-3182 

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 ExactJBonferroni-Holm Test 

Sample vs Sample 
GH_ER2 Lab Control 
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 

Data Summary 

Sample Code NR 
Lab Control 10 
FR_UFR1 10 
GH_ER2 Negative Contr 10 
FR_FRCP1 10 
GH_FR1 10 
GH_ERC 10 
EV_HC1 10 
EV_MC2 10 
CM_MC2 10 

000-469-187-1 

Endpoint: 7d 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: Emma Marus 

Diluent: 20o/o Perrier Water 

Brine: 

Age: <24h 

Sample Date Receive Date Sample Age Client Name Project 

26 Ocl-15 26 Oct-15 

26 Oct-15 13:03 27 Oct-1510:10 

260ct-15 27 Oct-1510:10 

26 Oct-1510:10 27 Oct-1510:10 

26 Oct-15 27 Oct-15 10:10 

26 Oct-15 27 Oct-1510:10 

26 Oct-1511:00 27 Oct-15 10:10 

26 Oct-15 11 :50 27 Oct-1510:10 

26 Oct-1512:30 27 Oct-1510:10 

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 

1.0000 

1.0000 

1.0000 

1.0000 

1.0000 

1.0000 

1.0000 

R NR+R 

0 10 

0 10 
0 10 

0 10 

0 10 

0 10 
0 10 

0 10 
0 10 

Seed 

NA 

P-Type 

Exact 
Exact 

Exact 

Exact 

Exact 

Exact 

Exact 

Exact 

Prop NR 

1 

37h Teck Coal 

24h (5.5 °C) 

37h (4.5 °C) 

27h (4.5 °C) 

37h (3.5 °C) 

37h (5.5 °C) 

26h (2.5 °C) 

25h (3.5 °C) 

25h (4.1 °C) 

Station Location 
Lab Control 

FR_UFR1_Q_05102015_N (Site 

GH_ER2_ WS_2015_ 10_26_N 

FR_FRCP1_Q_05102015_N 

GH_FR1_WS_2015_ 10_26_N 

GH_ERC_WS_2015_ 10_26_N 

EV _HC1_WS_2015-10-26_N 

EV _MC2_WS_2015-10-26_N 

CM_MC2_ WS_2015-10-26_N 

Latitude 

Test Result 

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 
Non-Significant Effect 

Prop R o/oEffect 
0 o.0°1o 
0 0.0% 

0 0.0% 
0 0.0%1 
0 o.0°1o 
0 0.0°lo 
0 0.0% 
0 0.0% 
0 0.0°/o 

CETIS'M v1.8.7.16 Analyst: __ _ 

Longitude 



CETIS Analytical Report Report Date: 18 Nov-1514:07 (p 2 of 2) 

Test Code: 158641 05-3181-6567 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 15-0845-4603 Endpoint: 7d Survival Rate CETIS Version: CETISv1.8.7 
Analyzed: 18 Nov-1514:07 Analysis: STP 2x2 Contingency Tables Official Results: Yes 

7d Survival Rate Detail 

Sample Code Rep 1 Rep 2 Rep3 Rep4 Rep 5 Rep6 Rep7 Reps 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_HC1 

EV_MC2 1 

CM_MC2 1 

7d Survival Rate Binomials 

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

Lab Contra! 111 111 111 111 111 111 111 111 111 111 

FR_UFR1 111 111 111 111 111 111 111 111 111 111 

GH_ER2 111 111 111 111 111 111 111 111 111 111 

FR_FRCP1 111 111 111 111 1/1 1/1 1/1 1/1 111 1/1 
GH_FR1 1/1 111 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 

GH_ERC 1/1 1/1 111 111 1/1 1/1 111 111 1/1 111 
EV_HC1 111 1/1 111 111 111 111 111 111 111 111 
EV_MC2 111 111 1/1 1/1 111 111 111 1/1 111 111 
CM_MC2 111 111 111 111 1/1 1/1 1/1 111 1/1 111 

Graphics 
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CETIS Analytical Report Report Date: 

Test Code: 

05 Nov-1514:05(p1 of 12) 

15864 I 05-3181-6567 

Ceriodaphnia 7Rd Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 00-7927-2430 

Analyzed: 05 Nov-15 13:46 

Batch ID: 10-6020-9193 

Start Date: 27 Oct-15 13:15 

Ending Date: 03 Nov-15 14:00 

Duration: 7d 1h 

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: Emma Marus 
Diluent: 20% Perrier Water 

Brine: 

Age: <24h 

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

Lab Control 15-3783-0297 

FR_UFR1 12-5022-9170 

GH_ER2 17-3819-8852 

FR_FRCP1 19-5017-0696 

GH_FR1 01-2984-4737 

GH_ERC 14-4322-8198 

EV_HC1 01-1582-4291 

EV_MC2 12-6636-9711 

CM_MC2 05-8940-3182 

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 

Lab Control 

ANOVA Table 

vs Sample Code 

FR_UFR1 

GH_ER2 

FR_FRCP1 

GH_FR1 

GH_ERC 

EV_HC1 

EV_MC2 

CM_MC2 

Source Sum Squares 

Between 1412.689 

Error 1760.3 

26 Oct-15 26 Oct-15 37h Teck Coal 

26 Oct-15 13:03 27 Oct-1510:10 24h (5,5°c.) 
26 Oct-15 27 Oct-15 10:10 37h (4.5 "C) 

26 Oct-1510:10 27 Oct-1510:10 27h (4.5 "C) 

26 Oct-15 27 Oct-15 10:10 37h (3.5 "C) 

260ct-15 27 Oct-1510:10 37h (5.5 "C) 

26 Oct-1511:00 27 Oct-1510:10 26h (2.5 "C) 

26 Oct-1511]8 27 Oct-1510:10 26h (3.5 "C) 
!)'f', 

26 Oct-1512:30 27 Oct-1510:10 25h(4.1 "C) 

Sample Source Station Location Latitude 

Teck Coal Lab Control 

Teck Coal FR_UFR1_Q_05102015_N (Site 

Teck Coal GH_ER2_WS_2015_10_26_N 

Teck Coa! FR_FRCP1_Q_05102015_N 

Teck Coal GH_FR1_WS_2015_10_26_N 

Teck Coal GH_ERC_WS_2015_10_26_N 

Teck Coal EV _HC1_WS_2015-10-26_N 

Teck Coal EV _MC2_WS_2015-10-26_N 

Teck Coal CM_MC2_WS_2015-10-26_N 

Alt Hyp Trials Seed PMSD Test Result 

C>T NA NA 28.4% 

Test Stat Critical Ties OF P-Value P-Type Decision(a:5°/o) 

119 73 5 18 0.9944 Asymp Non-Significant Effect 

122 73 4 18 0.9976 Asymp Non-Significant Effect 

65.5 73 3 18 0.0095 Asymp Significant Effect 

141.5 73 3 18 1.0000 Asymp Non-Significant Effect 

127.5 73 2 18 0.9996 Asymp Non-Significant Effect 

132 73 4 18 0.9999 Asymp Non-Significant Effect 
123.5 73 3 18 0.9985 Asymp Non-Significant Effect 

73.5 73 3 18 0.0500 Asymp Significant Effect 

Mean Square DF F Stat P-Value Decision(a:5%) 

176.5861 8 8.126 <0.0001 Significant Effect 
21.7321 81 

89 
Total·~~~--~3~1~72~.~98~9~~·---~~~------'-'---~ 

Distributional Tests 

Attribute 

Variances 

Distribution 

000-469-187-2 

Test 

Bartlett Equality of Variance 

Shapiro-Wilk W Normality 

Test Stat Critical 

6.063 20.09 

0.9255 0.962 

P-Value 

0.6402 

<0.0001 

CETIS™ v1.8.7.16 

Decision(a:1%) 

Equal Variances 

Non-normal Distribution 

Analyst: __ ~ 

Longitude 



CETIS Analytical Report 

Ceriodaphnia 7-d SUrvival and Reproduction Test 

Analysis ID: 00-7927-2430 Endpoint: Reproduction 

Analyzed: 05 Nov-1513:46 Analysis: Nonparametric-Contra! vs Treatments 

Reproduction Summary 

Sample Code 

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 

Graphics 

" 

"I 
. ~ 

' I 

000-469-187-2 

g 

' 

Count 

10 
10 
10 
10 
10 
10 
10 
10 
10 

Rep 1 

18 

22 
24 

17 
25 
25 
21 

21 
10 

Mean 

17.8 
19.9 
19.5 
10.1 
22.1 
21.4 
21.1 
19.7 
12.3 

Rep 2 
19 

23 
27 
10 

22 
17 

22 
24 
16 

95°/o LCL 95% UCL Median 

14.48 21.12 19 
17.65 
15.56 
6.234 
18.67 
17.16 
18.39 
16.52 
9.775 

Rep 3 

23 
18 

10 
15 

23 
23 

23 
11 

9 

22.15 
23.44 
13.97 
25.53 
25.64 
23.81 
22.88 
14.82 

Rep4 

10 
24 

20 
8 

24 
27 
23 

22 
13 

20.5 
20.5 
9.5 
23.5 
23 
22.5 
21 
10.5 

Rep 5 

19 

13 
20 

0 
24 
9 

18 

25 
16 

·• 

CETIS'M v1.8.7.16 

• 

Report Date: 

Test Code: 

05 Nov-15 14:05 (p 2 of 12) 
15864 I 05-3181-6567 

Nautilus Environmental 

CETIS Version: CET1Sv1.8.7 
Official Results: Yes 

Min 

9 

13 
10 
0 
9 

9 
12 
11 
9 

Rep 6 

21 
20 

19 
18 

21 
23 

25 
21 

19 

, 
• ...... 

• 

Max 

23 
24 
27 
18 
25 
27 
25 
25 
19 

Rep 7 

20 

19 

22 
6 

9 
27 
23 

20 
10 

Std Err 

1.467 
0.9939 
1.74 
1.709 
1.516 
1.875 
1.197 
1.407 
1.116 

Rep 8 

21 
21 

21 
8 

23 
22 

12 
19 

9 

26.06o/o 
15.79o/o 
28.22o/o 
53.51% 
21.7°/o 
27.71o/o 
17.94o/o 
22.58o/o 
28.69% 

Rep9 

9 

18 

22 

9 

25 
26 

20 

13 
10 

o/oEffect 

0.0% 

-11.8°/o 
-9.55°/o 
43.26%1 
-24.16o/o 
-20.22°/o 
-18.54°/o 
-10.67% 
30.9°/o 

Rep 10 

18 
21 

10 

10 

25 
15 

24 

21 
11 

• • •• 

l.S M 1.l 

Analyst:. __ _ , oi; 
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CETIS Analytical Report Report Date: 

Test Code: 

05 Nov-1514:05 (p 3 of 12) 

15864 I 05-3181-6567 

Ceriodaphnia 7~d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 18-7359-8757 Endpoint: Reproduction CETIS Version: CET1Sv1.8.7 

Analyzed: 05 Nov-1513:46 Analysis: Nonparametric-Control vs Treatments Official Results: Yes 

Batch ID: 10-6020-9193 Test Type: Reproduction-Su1Viva! (7d) Analyst: Emma Marus 

Start Date: 27 Oct-1513:15 Protocol: ECIEPS 1/RM/21 Diluent: 20°/o Perrier Water 

Ending Date: 03 Nov-1514:00 Species: Ceriodaphnia dubia Brine: 

Duration: 7d 1h Source: In-House Culture Age: <24h 

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

Lab Control 15-3783-0297 26 Oct-15 260ct-15 37h Teck Coal 

FR_UFR1 12-5022-9170 26 Oct-1513:03 27 Oct-15 10:10 24h (5.5"t) 
GH_ER2 17-3819-8852 26 Oct-15 27 Oct-1510:10 37h (4.5 "C) 

FR_FRCP1 19-5017-0696 26 Oct-1510:10 27 Oct-1510:10 27h (4.5 "C) 

GH_FR1 01-2984-4737 26 Oct-15 27 Oct-1510:10 37h (3.5 "C) 

GH_ERC 14-4322-8198 260ct-15 27 Oct-1510:10 37h (5.5 "C) 

EV_HC1 01-1582-4291 26 Oct-1511:00 27 Oct-1510:10 26h (2.5 "C) 

EV_MC2 12-6636-9711 26 Oct-1511:$§', 27 Oct-1510:10 26h (3.5 "C) 

CM_MC2 05-8940-3182 26 Oct-1512:30 27 Oct-1510:10 25h(4.1 "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_05102015_N (Site 

GH_ER2 Water Sample Teck Coal GH_ER2_WS_2015_10_26_N 

FR_FRCP1 Water Sample Teck Coal FR _FRCP1_Q_05102015 _N 

GH_FR1 Water Sample Teck Coal GH_FR1_WS_2015_ 10_26_N 

GH_ERC Water Sample Teck Coal GH_ERC_WS_2015_10_26_N 

EV_HC1 Water Sample Teck Coal EV _HC1_WS_2015-10-26_N 

EV_MC2 Water Sample Teck Coal EV _MC2_WS_2015-10-26_N 

CM_MC2 Water Sample Teck Coal CM_MC2_WS _2015-10-26_N 

Data Transform Zeta Alt Hyp Trials Seed PMSD Test Result 

Untransformed NA C<T NA NA 28.4o/(I 

Steel Many-One Rank Sum Test 

Sample Code vs 

Lab Control 

ANOVATable 

Source 

Between 

Error 
Total 

Distributional Tests 

Attribute 

Variances 

Distribution 

Sample Code Test Stat Critical 

FR_UFR1 91 73 

GH_ER2 88 73 
FR_FRCP1 144.5 73 
GH_FR1 68.5 73 
GH_ERC 82.5 73 
EV_HC1 78 73 
EV_MC2 86.5 73 
CM_MC2 136.5 73 

Sum Squares Mean Square 

1412.689 176.5861 
1760.3 21.7321 
3172.989 

Test 

Bartlett Equality of Variance 

Shapiro-Wilk W Normality 

Test Stat 

6.063 

0.9255 

Ties 

5 

4 
3 

3 

2 

4 

3 

3 

DF 

8 

81 

89 

Critical 

20.09 

0.962 

OF P-Value 

18 0.4716 

18 

18 

18 

18 

18 

18 

18 

0.3652 

1.0000 

0.0186 

0.1999 

0.1065 

0.3154 

1.0000 

F Stat 

8.126 

0.6402 

<0.0001 

CETIS™ v1.8.7.16 

P-Type Decision(a:5%} 

Asymp Non-Significant Effect 

Asymp Non-Significant Effect 

Asymp Non-Significant Effect 

Asymp Significant Effect 

Asymp Non-Significant Effect 

Asymp Non-Significant Effect 

Asymp Non-Significant Effect 

Asymp Non-Significant Effect 

P-Value Oecision(a:5°/o) 

<0.0001 Significant Effect 

Decision(cc1 o/o) 

Equal Variances 

Non-normal Distribution 

Analyst:. __ _ 

Longitude 

QA: 



CETIS Analytical Report 

Ceriodaphnia 7-d Survival and Reproduction Test 

Analysis ID: 18-7359-8757 Endpoint: Reproduction 
Analyzed: 05 Nov-15 13:46 

Reproduction Summary 

Sample Code 

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 

Graphics 

" 

Analysis: Nonparametric-Control vs Treatments 

Count 

10 
10 
10 

10 
10 

10 
10 
10 
10 

Rep 1 

18 
22 

24 
17 

25 

25 

21 

21 
10 

LJ 

Mean 

17.8 
19.9 
19.5 
10. 1 
22.1 
21.4 
21. 1 
19.7 
12.3 

Rep 2 

19 
23 

27 
10 

22 
17 

22 

24 
16 

95% LCL 95°/o UCL Median 

14.48 21.12 19 
17.65 
15.56 
6.234 
18.67 
17.16 
18.39 
16.52 
9.775 

Rep 3 
23 
18 

10 

15 

23 
23 

23 

11 

9 

22.15 
23.44 
13.97 
25.53 
25.64 
23.81 
22.88 
14.82 

Rep4 

10 
24 

20 
8 

24 

27 

23 

22 
13 

20.5 
20.5 
9.5 
23.5 
23 
22.5 
21 
10.5 

Rep 5 

19 

13 
20 

0 

24 

9 

18 
25 

16 

Report Date: 

Test Code: 

05 Nov-1514:05 (p 4 of 12) 

158641 05-3181-6567 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Min 

9 

13 
10 

0 

9 
9 
12 
11 
9 

Rep 6 

21 
20 
19 

18 

21 

23 

25 

21 
19 

, 
• ..... 

• 

Max 

23 
24 
27 
18 
25 
27 
25 
25 
19 

Rep 7 

20 

19 
22 

6 

9 

27 

23 

20 
10 

Std Err 

1.467 
0.9939 
1.74 
1.709 
1.516 
1.875 
1.197 
1.407 
1.116 

Rep 8 

21 
21 

21 
8 

23 

22 

12 

19 

9 

CV0/o 
26.06o/o 
15.79o/o 
28.22o/o 
53.51°/o 
21.7% 
27.71o/o 
17,94o/o 
22.58°/o 
28.69°/o 

Rep9 

9 

18 
22 

9 

25 

26 

20 

13 

10 

o/oEffect 
o.0°1o 
-11.So/o 
-9.55% 

43.26% 
-24.16% 
-20.22°/o 
-18.54%1 
-10.67% 
30.9% 

Rep 10 

18 

21 
10 

10 

25 

15 

24 

21 

11 

• • •• 
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CETIS Analytical Report Report Date: 

Test Code: 

05 Nov-15 14:05 (p 5 of 12) 

158641 05-3181-6567 

Ceriodaphnia 7~d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 11-67 43-5452 Endpoint: Reproduction CETIS Version: CET1Sv1.8.7 

Analyzed: 05 Nov-15 13:58 Analysis: Nonparametric-Control vs Treatments Official Results: Yes 

Batch ID: 10-6020-9193 Test Type: Reproduction-Survival (7d) Analyst: Emma Marus 

Start Date: 27 Oct-1513:15 Protocol: EC/EPS 1/RM/21 Diluent: 20o/o Perrier Water 

Ending Date: 03 Nov-1514:00 Species: Ceriodaphnia dubia Brine: 

Duration: 7d 1h Source: In-House Culture Age: <24h 

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

Lab Control 15-3783-0297 26 Oct-15 26 Oct-15 37h Teck Coal 

FR_UFR1 12-5022-9170 26 Oct-1513:03 27 Oct-1510:10 24h (5S'O.) 
GH_ER2 17-3819-8852 26 Oct-15 27 Oct-15 10:10 37h (4.5 °C) 

FR_FRCP1 19-5017-0696 26 Oct-15 10:10 27 Oct-15 10:10 27h (4.5 °C) 

GH_FR1 01-2984-4737 26 Oct-15 27 Oct-1510:10 37h (3.5 °C) 

GH_ERC 14-4322-8198 26 Oct-15 27 Oct-15 10:10 37h (5.5 °C) 

EV_HC1 01-1582-4291 26 Oct-1511:00 27 Oct-1510:10 26h (2.5 °C) 

EV_MC2 12-6636-9711 26 Oct-1511:§W27 Oct-1510:10 26h (3.5 °C) 

CM_MC2 05-8940-3182 26 Oct-1512:30 27 Oct-1510:10 25h (4.1 °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_05102015_N (Site 

GH_ER2 Water Sample Teck Coal GH_ER2_WS_2015_10_26_N 

FR_FRCP1 Water Sample Teck Coal FR_FRCP1_Q_05102015_N 

GH_FR1 Water Sample Teck Coal GH_FR1_WS_2015_ 10_26_N 

GH_ERC Water Sample Teck Coal GH_ERC_ WS_2015_ 10_26_N 

EV_HC1 Water Sample Teck Coal EV _HC1_WS _2015-10-26_N 

EV_MC2 Water Sample Teck Coal EV _MC2_WS _2015-10-26_N 

CM_MC2 Water Sample Teck Coa! CM_MC2_WS _2015-10-26_N 

Data Transform Zeta Alt Hyp Trials Seed PMSD Test Result 

Untransformed NA C>T NA NA 25.4°/o 

Steel Many-One Rank Sum Test 

Sample Code VS 

FR_UFR1 

ANOVATable 

Source 

Between 

Error 

Tota! 

Distributional Tests 

Attribute 

Variances 

Distribution 

000-469-187-2 

Sample Code Test Stat Critical Ties 

Lab Control 91 73 5 
GH_ER2 108 73 5 
FR_FRCP1 59 73 

GH_FR1 134.5 73 4 
GH_ERC 121.5 73 2 
EV_HC1 120 73 6 
EV_MC2 108.5 73 6 
CM_MC2 61 73 2 

Sum Squares Mean Square DF 

1412.689 176.5861 

1760.3 21.7321 
3172.989 

Test 

Bartlett Equality of Variance 

Shapiro-Wilk W Normality 

8 

81 

89 

Test Stat Critical 

6.063 20.09 

0.9255 0.962 

OF P-Value P-Type Decision(a:So/o) 

18 0.4716 Asymp Non-Significant Effect 

18 0.9333 Asymp Non-Significant Effect 

18 0.0018 Asymp Significant Effect 

18 1.0000 Asymp Non-Significant Effect 

18 0.9972 Asymp Non-Significant Effect 

18 0.9957 Asymp Non-Significant Effect 

18 0.9391 Asymp Non-Significant Effect 

18 0.0031 Asymp Significant Effect 

F Stat P-Value Decision(a:5°/o) 

8.126 <0.0001 Significant Effect 

P-Value Decision(a:1o/o) 

0.6402 Equal Variances 

<0.0001 Non-normal Distribution 

CETIS™ v1.8.7.16 Analyst: __ _ 

Longitude 

QA: .j l'-1,.. 
(c.J. DJ /J / i 



CETIS Analytical Report 

Ceriodaphnia 7~d Survival and Reproduction Test 

Analysis ID: 11-6743-5452 Endpoint: Reproduction 
Analyzed: 05 Nov-1513:58 

Reproduction Summary 

Sample Code 

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 

Graphics 

000-469-187-2 

' I 

Analysis: Nonparametric-Control vs Treatments 

Count 

10 

10 

10 
10 
10 
10 

10 
10 
10 

Rep 1 

18 

22 

24 

17 

25 

25 

21 

21 

10 

Mean 

17.8 

19.9 

19.5 
10.1 
22.1 

21.4 
21.1 

19.7 
12.3 

Rep2 

19 

23 

27 

10 

22 

17 

22 

24 

16 

95o/o LCL 95°/o UCL Median 

14.48 21.12 19 

17.65 

15.56 
6.234 
18.67 

17.16 
18.39 
16.52 

9.775 

Rep 3 

23 

18 

10 

15 

23 

23 

23 

11 

9 

22.15 
23.44 

13.97 
25.53 
25.64 

23.81 
22.88 
14.82 

Rep4 

10 

24 

20 

8 

24 

27 

23 

22 

13 

20.5 

20.5 
9.5 
23.5 

23 
22.5 

21 
10.5 

Reps 

19 

13 

20 

0 

24 

9 

18 

25 

16 

CETIS'M v1.8.7.16 

• 

Report Date: 

Test Code: 

05 Nov-15 14:05 (p 6 of 12) 

158641 05-3181-6567 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Min 
9 

13 
10 

0 
9 

9 
12 

11 
9 

Rep 6 

21 

20 

19 

18 

21 

23 

25 

21 

19 

, 
• 

··"" • 

Max 

23 

24 

27 
18 
25 

27 
25 

25 
19 

Rep 7 

20 

19 

22 

6 

9 

27 

23 

20 

10 

Std Err 

1.467 

0.9939 

1.74 
1.709 
1.516 

1.875 
1.197 

1.407 
1.116 

Rep 8 
21 

21 

21 

8 

23 

22 

12 

19 

9 

CV% 

26.06°/o 
15.79% 

28.22'% 

53.51 o/o 
21.?o/o 
27.71°/o 

%Effect 

o.0°1o 
-11.8o/o 
-9.55o/o 
43.26°/o 
-24.160/ti 
-20.22o/o 

17.94o/o -18.54°/o 

22.58o/o -10.67°/o 
28.69o/o 30.9°/o 

Rep9 

9 

18 

22 

9 

25 

26 

20 

13 

10 

• • •• 

Rep 10 

18 

21 

10 

10 

25 

15 

24 

21 

11 

,, 

Analyst: __ _ QA: 



CETIS Analytical Report 

Ceriodaphnia 7-d Survival and Reproduction Test 

Analysis ID: 11-4988-9863 Endpoint: Reproduction 

Report Date: 

Test Code: 

05 Nov-15 14:05 (p 7 of 12) 

15864 I 05-3181-6567 

Nautilus Environmental 

CETIS Version: CET1Sv1.8.7 

Analyzed: 05 Nov-15 13:58 Analysis: Nonparametric-Control vs Treatments Official Results: Yes 

Batch ID: 10-6020-9193 

Start Date: 27 Oct-15 13:15 

Ending Date: 03 Nov-15 14:00 

Duration: 7d 1h 

Sample Code Sample ID 

Lab Contra! 15-3783-0297 

FR_UFR1 12-5022-9170 

GH_ER2 17-3819-8852 

FR_FRCP1 19-5017-0696 

GH_FR1 01-2984-4 737 

GH_ERC 14-4322-8198 

EV_HC1 01-1582-4291 

EV_MC2 12-6636-9711 

CM_MC2 05-8940-3182 

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 

FR_UFR1 

ANOVATable 

Source 

Between 

Error 

Total 

Distributional Tests 

Attribute 

Sample Code 

Lab Control 

GH_ER2 

FR_FRCP1 

GH_FR1 

GH_ERC 

EV_HC1 

EV_MC2 

CM_MC2 

Sum Squares 

1412.689 

1760.3 

3172.989 

Test 

Test Type: Reproduction-Survival (7d) 

Protocol: EC/EPS 1/RM/21 

Species: Ceriodaphnla dubia 

Source: In-House Culture 

Sample Date Receive Date 

260ct-15 26 Oct-15 

26 Oct-1513:03 27 Oct-1510:10 

260ct-15 27 Oct-1510:10 

26 Oct-15 10:10 27 Oct-1510:10 

26 Oct-15 27 Oct-1510:10 

26 Oct-15 27 Oct-15 10:10 

26 Oct-1511:00 27 Oct-1510:10 

26 Oct-1511:~27 Oct-1510:10 

26 Oct-1512:30 27 Oct-1510:10 

Sample Source 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coa! 

Alt Hyp Trials Seed 

C<T NA NA 

Test Stat Critical Ties OF 

119 73 5 18 
102 73 5 18 
151 73 18 

75.5 73 4 18 

88.5 73 2 18 

90 73 6 18 

101.5 73 6 18 
149 73 2 18 

Mean Square OF 

176.5861 8 

21.7321 81 

89 

Test Stat Critical 
Variances 

Distribution 
Bartlett Equality of Variance 

Shapiro-Wilk W Normality 

6.063 

0.9255 

20.09 

0.962 

Analyst: Emma Marus 

Diluent: 20o/o Perrier Water 

Brine: 

Age: <24h 

Sample Age Client Name 

37h Teck Coal 

24h <5s0c") 
37h (4.5 °C) 

27h (4.5 °C) 

37h (3.5 °C) 

37h (5.5 °C) 

26h (2.5 °C) 

26h (3.5 °C) 

25h(4.1°C) 

Station Location Latitude 

Lab Control 

FR_UFR1_Q_05102015_N (Site 

GH_ER2_WS_2015_10_26_N 

FR_FRCP1_Q_05102015_N 

GH_FR1_WS_2015_10_26_N 

GH_ERC_WS_2015_10_26_N 

EV _HC1_WS_2015-10-26_N 

EV _MC2_WS _2015-10-26_N 

CM_MC2_WS_2015-10-26_N 

P·Value 

0.9944 

0.8268 

1.0000 

0.0711 

0.3824 

0.4355 

0.8147 

1.0000 

F Stat 

8.126 

P-Value 

0.6402 

<0.0001 

PMSD Test Result 

25.4% 

P-Type Decision(a:5o/o) 

Asymp Non-Significant Effect 

Asymp Non-Significant Effect 

Asymp Non-Significant Effect 

Asymp Non-Significant Effect 

Asymp Non-Significant Effect 

Asymp Non-Significant Effect 

Asymp Non-Significant Effect 

Asymp Non-Significant Effect 

P·Value Decision(a:5%) 

<0.0001 Significant Effect 

Decision(a:1%) 

Equal Variances 

Non-normal Distribution 

Project 

Longitude 

000-469-187-2 CETIS'M v1.8.7.16 Analyst:. __ _ 



CETIS Analytical Report 

Ceriodaphnia 7-d Survival and Reproduction Test 

Analysis ID: 11-4988-9863 Endpoint: Reproduction 

Analyzed: 05 Nov-15 13:58 Analysis: Nonparametric-Control vs Treatments 

Reproduction Summary 

Sample Code 

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 

Graphics 

000-469-187-2 

Count 

10 
10 
10 
10 
10 
10 
10 
10 
10 

Rep 1 

18 

22 

24 
17 

25 
25 
21 

21 
10 

Mean 

17.8 
19.9 
19.5 
10.1 
22.1 
21.4 
21.1 
19.7 
12.3 

Rep 2 

19 
23 

27 
10 
22 

17 
22 

24 
16 

~' 

95°!o LCL 

14.48 
17.65 
15.56 
6.234 
18.67 
17.16 
18.39 
16.52 
9.775 

Rep 3 

23 

18 

10 
15 

23 
23 
23 

11 

9 

~' 

95°/o UCL Median 

21.12 19 
22.15 20.5 
23.44 20.5 
13.97 9.5 
25.53 23.5 
25.64 23 
23.81 22.5 
22.88 21 
14.82 10.5 

Rep4 

10 

24 
20 

8 

24 

27 
23 

22 

13 

Rep 5 

19 
13 

20 
0 

24 
9 

18 

25 

16 
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CETIS'" v1 .8.7.16 

Report Date: 

Test Code: 

05 Nov-15 14:05 (p 8 of 12) 

158641 05-3181-6567 

Nautilus Environmental 

CETIS Version: CET1Sv1.8.7 
Official Results: Yes 

Min 

9 
13 
10 
0 

9 
9 

12 
11 
9 

Rep 6 

21 
20 

19 
18 

21 
23 

25 

21 
19 

" • ... -

Max 

23 
24 
27 
18 
25 
27 
25 
25 
19 

Rep 7 

20 
19 

22 
6 

9 
27 
23 

20 

10 

Std Err 

1.467 
0.9939 
1.74 
1.709 
1.516 
1.875 
1.197 
1.407 
1.116 

Rep8 

21 

21 

21 
8 

23 
22 

12 

19 

9 

00 

CV% 

26.06°/o 
15.79°/o 
28.22o/o 
53.51 o/o 
21.7o/o 
27.71°/o 
17.94%i 
22.58% 

28.69% 

Rep9 

9 

18 
22 

9 
25 

26 
20 

13 

10 

%Effect 

0.0°/o 
-11.So/o 
-9.55°/o 
43.26°/o 
-24.16% 
-20.22% 
-18.54o/o 
-10.67o/o 
30.9% 

Rep 10 

18 

21 
10 

10 

25 
15 

24 
21 

11 

• • •• 

Analyst: __ _ 



CETIS Analytical Report Report Date: 

Test Code: 

05 Nov-1514:05 (p 9 of 12) 

15864 I 05-3181-6567 

Ceriodaphnia 7~d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 09-1912-1221 

Analyzed: 05 Nov-1514:04 

Batch ID: 10-6020-9193 

Start Date: 27 Oct-1513:15 

Ending Date: 03 Nov-1514:00 

Duration: 7d 1h 

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: Emma Marus 

Diluent: 20% Perrier Water 

Brine: 

Age: <24h 

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

Lab Control 15-3783-0297 

FR_UFR1 12-5022-9170 

GH_ER2 17-3819-8852 

FR_FRCP1 19-5017-0696 

GH_FR1 01-2984-4737 

GH_ERC 14-4322-8198 

EV_HC1 01-1582-4291 

EV_MC2 12-6636-9711 

CM_MC2 05-8940-3182 

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 

GH_ER2 

ANOVATable 

vs Sample Code 

Lab Control 

FR_UFR1 

FR_FRCP1 

GH_FR1 

GH_ERC 

EV_HC1 

EV_MC2 

CM_MC2 

Source Sum Squares 

Between 1412.689 
Error 1760.3 

26 Oct-15 26 Oct-15 

26 Oct-15 13:03 27 Oct-15 10:10 

26 Oct-15 27 Oct-1510:10 

26 Oct-15 10:10 27 Oct-15 10:10 

37h 

24h (5.5°c.) 
37h (4.5 °C) 

27h (4.5 °C) 

Teck Coal 

26 Oct-15 27 Oct-1510:10 37h (3.5 °C) 

26 Oct-15 27 Oct-15 10:10 37h (5.5 °C) 

26 Oct-1511:00 27 Oct-1510:10 26h (2.5 °C) 

26 Oct-1511:$' 27 Oct-1510:10 26h (3.5 °C) 
iv 

26 Oct-1512:30 27 Oct-1510:10 25h (4.1 °C) 

Sample Source Station Location Latitude 

Teck Coal Lab Control 

Teck Coal FR_UFR1_0_05102015_N (Site 

Teck Coal GH_ER2_WS_2015_ 10_26_N 

Teck Coal FR_FRCP1_ 0_05102015_N 

Teck Coal GH_FR1_WS_2015_ 10_26_N 

Teck Coal GH_ERC_WS_2015_ 10_26_N 

Teck Coal EV _HC1_WS_2015-10-26_N 

Teck Coal EV _MC2_WS_2015-10-26_N 

Teck Coal CM_MC2_WS_2015-10-26_N 

Alt Hyp Trials Seed PMSD Test Result 

C>T NA NA 25.9o/o 

Test Stat Critical Ties DF P-Value P-Type Decision(a:5°/o) 

88 73 4 18 0.3652 Asymp Non-Significant Effect 

102 73 5 18 0.8268 Asymp Non-Significant Effect 

63 73 18 0.0052 Asymp Significant Effect 

127.5 73 3 18 0.9996 Asymp Non-Significant Effect 

119 73 2 18 0.9944 Asymp Non-Significant Effect 

117 73 4 18 0.9905 Asymp Non-Significant Effect 

106.5 73 5 18 0.9132 Asymp Non-Significant Effect 

68.5 73 2 18 0.0186 Asymp Significant Effect 

Mean Square DF F Stat P-Value Oecision(a:5o/a) 

176.5861 8 8.126 <0.0001 Significant Effect 
21.7321 81 

89 
Tota1·------3=-1:-:7"2".9:-:8:::9----~~=-----~-

Distributional Tests 

Attribute 

Variances 

Distribution 

000-469-187-2 

Test 

Bartlett Equality of Variance 

Shapiro-Wilk W Normality 

Test Stat 

6.063 

0.9255 

Critical 

20.09 

0.962 

P-Value 

0.6402 

<0.0001 

CETIS™ v1.8.7.16 

Decision(a:1o/a) 

Equal Variances 

Non-normal Distribution 

Analyst: __ _ 

Longitude 

QA: 



CETIS Analytical Report Report Date: 05 Nov-15 14:05 (p 10 of 12) 

Test Code: 15864105-3181-6567 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 09-1912-1221 Endpoint: Reproduction CETIS Version: CET!Sv1.8.7 
Analyzed: 05 Nov-15 14:04 Analysis: Nonparametric-Control vs Treatments Official Results: Yes 

Reproduction Summary 

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

Lab Control 10 17.8 14.48 21.12 19 9 23 1.467 26.06o/o O.Oo/o 
FR_UFR1 10 19.9 17.65 22.15 20.5 13 24 0.9939 15.79% -11.8°/o 
GH_ER2 10 19.5 15.56 23.44 20.5 10 27 1.74 28.22°/o -9.55°/o 
FR_FRCP1 10 10.1 6.234 13.97 9.5 0 18 1.709 53.51% 43.26% 

GH_FR1 10 22.1 18.67 25.53 23.5 9 25 1.516 21.7o/o -24.16% 

GH_ERC 10 21.4 17.16 25.64 23 9 27 1.875 27.71% -20.22o/o 
EV_HC1 10 21.1 18.39 23.81 22.5 12 25 1.197 17.94% -18.54o/o 
EV_MC2 10 19.7 16.52 22.88 21 11 25 1.407 22.58%i -10.67o/o 
CM_MC2 10 12.3 9.775 14.82 10.5 9 19 1.116 28.69% 30.9%1 

Reproduction Detail 

Sample Code Rep 1 Rep2 Rep 3 Rep4 Rep 5 Rep 6 Rep 7 Rep 8 Rep 9 Rep 10 
Lab Control 18 19 23 10 19 21 20 21 9 18 
FR_UFR1 22 23 18 24 13 20 19 21 18 21 
GH_ER2 24 27 10 20 20 19 22 21 22 10 
FR_FRCP1 17 10 15 8 0 18 6 8 9 10 
GH_FR1 25 22 23 24 24 21 9 23 25 25 
GH_ERC 25 17 23 27 9 23 27 22 26 15 
EV_HC1 21 22 23 23 18 25 23 12 20 24 
EV_MC2 21 24 11 22 25 21 20 19 13 21 
CM_MC2 10 16 9 13 16 19 10 9 10 11 

Graphics 
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CETIS Analytical Report Report Date: 

Test Code: 

05 Nov-1514:05(p11 of 12) 

158641 05-3181-6567 

Ceriodaphnia 7Md Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 04-4948-4151 

Analyzed: 05 Nov-15 14:04 

Batch ID: 10-6020-9193 

Start Date: 27 Oct-15 13:15 

Ending Date: 03 Nov-15 14:00 

Duration: 7d 1h 

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: CET!Sv1.8.7 

Official Results: Yes 

Analyst: Emma Marus 

Diluent: 20o/o Perrier Water 

Brine: 

Age: <24h 

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

Lab Control 15-3783-0297 260ct-15 26 Oct-15 37h Teck Coal 

FR_UFR1 12-5022-9170 26 Oct-1513:03 27 Oct-15 10:10 24h ('55't:) 
GH_ER2 17-3819-8852 26 Oct-15 27 Oct-1510:10 37h (4.5 'C) 

FR_FRCP1 19-5017-0696 26 Oct-1510:10 27 Oct-15 10:10 27h (4.5 'C) 

GH_FR1 01-2984-4737 26 Oct-15 27 Oct-1510:10 37h (3.5 'C) 

GH_ERC 14-4322-8198 260ct-15 27 Oct-15 10:10 37h (5.5 'C) 

EV_HC1 01-1582-4291 

EV_MC2 12-6636-9711 

26 Oct-1511:00 27 Oct-1510:10 26h (2.5 'C) 

26 Oct-1511:~ 27 Oct-1510:10 26h (3.5 'C) ,,.. 
CM_MC2 05-8940-3182 26 Oct-1512:30 27 Oct-15 10:10 25h(4.1 '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_05102015_N (Site 

GH_ER2 Water Sample Teck Coal GH_ER2_WS_2015_10_26_N 

FR_FRCP1 Water Sample Teck Coal FR_FRCP1_Q_0510201 S_N 

GH_FR1 Water Sample Teck Coal GH_FR1_WS_2015_ 10_26_N 

GH_ERC Water Sample Teck Coat GH_ERC_WS_2015_ 10_26_N 

EV_HC1 Water Sample Teck Coal EV _HC1_WS_2015-10-26_N 

EV_MC2 Water Sample Teck Coal EV _MC2_WS_2015-10-26_N 

CM_MC2 Water Sample Teck Coal CM_MC2_WS_2015-10-26_N 

Data Transform Zeta Alt Hyp Trials Seed PMSD Test Result 
Untransformed NA C<T NA NA 25.9°/o 

Steel Many-One Rank Sum Test 

Sample Code vs 

GH_ER2 

ANOVATable 

Source 

Between 

Error 

Total 

Distributional Tests 

Attribute 

Variances 

Distribution 

000-469-187-2 

Sample Code 

Lab Control 

FR_UFR1 

FR_FRCP1 

GH_FR1 

GH_ERC 

EV_HC1 

EV_MC2 

CM_MC2 

Test Stat 

122 

108 

147 

82.5 

91 

93 

103.5 

141.5 

Critical 

73 

73 

73 

73 

73 

73 

73 

73 

Sum Squares Mean Square 

1412.689 

1760.3 

3172.989 

Test 

176.5861 

21.7321 

Bartlett Equality of Variance 

Shapiro-Wilk W Normality 

Test Stat 

6.063 

0.9255 

Ties 

4 

5 

1 

3 

2 

4 

5 

2 

OF 

8 

81 

89 

Critical 

20.09 

0.962 

DF P-Value 

18 0.9976 

18 

18 

18 

18 

18 

18 

18 

0.9333 

1.0000 

0.1999 

0.4716 

0.5445 

0.8602 

1.0000 

F Stat 

8.126 

P-Value 

0.6402 

<0.0001 

CETIS'M v1.8.7.16 

P-Type Decision(a:5o/o) 

Asymp Non-Significant Effect 

Asymp Non-Significant Effect 

Asymp Non-Significant Effect 

Asymp Non-Significant Effect 

Asymp Non-Significant Effect 

Asymp Non-Significant Effect 

Asymp Non-Significant Effect 

Asymp Non-Significant Effect 

P-Value Decision{a:5°/o) 

<0.0001 Significant Effect 

Decision(a:1 o/o) 

Equal Variances 

Non-normal Distribution 

Analyst: __ _ 

Longitude 



CETIS Analytical Report 

Ceriodaphnia 7-d Survival and Reproduction Test 

Analysis ID: 04-4948-4151 Endpoint: Reproduction 
Analyzed: 05 Nov-1514:04 Analysis: Nonparametric-Contra! vs Treatments 

Reproduction Summary 

Sample Code 

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 

Graphics 

• 

l 
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000-469-187-2 

Count 

10 

10 
10 
10 
10 

10 

10 
10 
10 

Rep 1 

18 

22 

24 

17 

25 

25 

21 

21 

10 

Mean 

17.8 
19.9 
19.5 
10.1 
22.1 
21.4 
21.1 
19.7 
12.3 

Rep2 

19 

23 

27 

10 

22 

17 

22 

24 

16 

~' 

95o/o LCL 95o/o UCL Median 

14.48 
17.65 
15.56 
6.234 
18.67 
17.16 
18.39 
16.52 
9.775 

Rep 3 

23 

18 

10 

15 

23 

23 

23 

11 

9 

~' 

21.12 
22.15 
23.44 
13.97 
25.53 
25.64 
23.81 
22.88 
14.82 

Rep4 

10 

24 

20 

8 

24 

27 

23 

22 

13 

l 

19 
20.5 
20.5 
9.5 
23.5 
23 
22.5 
21 
10.5 

Rep 5 

19 

13 

20 

0 

24 

9 

18 

25 

16 

CETIS'M v1 .8.7.16 

• 

Report Date: 

Test Code: 

05 Nov-1514:05(p12 of 12) 

15864 I 05-3181-6567 

Nautilus Environmental 

CETIS Version: CET1Sv1.8.7 
Official Results: Yes 

Min 

9 
13 
10 
0 

9 

9 
12 
11 
9 

Rep 6 

21 

20 

19 

18 

21 

23 

25 

21 

19 

, 
• ...... 

• 

Max 

23 
24 
27 
18 
25 
27 
25 
25 
19 

Rep 7 

20 

19 

22 

6 

9 
27 

23 

20 

10 

.0.1 o.o 

Std Err 

1.467 
0.9939 
1.74 
1.709 
1.516 
1.875 
1.197 
1.407 
1.116 

Rep 8 

21 

21 

21 

8 

23 

22 

12 

19 

9 

CV% 

26.06%1 
15.79% 

28.22°/c 
53.51 o/o 
21. 7o/o 
27.71°/o 

o/oEffect 

0.0°/o 
-11.8o/o 
-9.55o/o 
43.26o/o 
-24.16% 
-20.22% 

17.94% -18.54o/o 

22.58o/o -10.67°/o 
28.69o/o 30.9o/o 

Rep 9 

9 

18 

22 

9 

25 

26 

20 

13 

10 

• • •• 

Rep 10 

18 

21 

10 

10 

25 

15 

24 

21 

11 

1.5 ?.O '·' 

Analyst: __ _ 



Client: ~clLl'oa/ 

W.0.# (Sf'{:, (1 

Sample ID 

.i:-o _.\,ft> I 

"" u .Et?2-
.m _a>r'£J\ 
E!LI =-:1 ( 

t.:,._i. i::Y,7 c_ 
F\{_1-l;'._.\ 

t="\/-.1\11.L.-2.-
,~m-V'Vlt ~ 

t'J1)!, ~.e,f!U( (.:!'ltd 

Reviewed by: 

Sample Date 

IV.I- ,._,, • ~ 

' , 

Version 1.0 Issued June 26, 2006 

Hardness and Alkalinity Datasheet 

Alkalinity Hardness 

Volume of 
Sample (ml) 0.02N (ml) of 0.02N Sample 0.01M Total 
Volume HCUH2S04 HCUH,so, 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 

5'0 ~·O ":\· l \~b S-0 "VS (llf\ ¥l 
k:r" 1"· (, ·:i;) \'SO So &· l. lbl\-
'.)() \0 •\ \Cl. 2 :200 1ov 6.S l>8o ,0 q. \ q.3 \'.\8 ..... s:81d' 5". Q soo 
>r) 1--8 '.i· 1 IS'i "O '1~ 3 lgb 
c;o \0 .') 10 .i; .202 ... ~l . I'' 1.\-, 2 1.\:?...0 

~o \O•S \\) ·b 208 ~~7i1 '>· 8 S"80 
i:s-c. \O•\ \o · 3 1qe ldV 1+· K i+eo 
s-o '-{, q >a (/(_, Sb "7.0 !tiO ""-' 

~--~·· 

Notes: (jJ_j}J(1AfeaLSarM0_1"'- fo 1LlcJ mL w1fu 0..J. wahf>.t"'. r ---

\:1&... Date Reviewed: [! ••V · f ,K i(.J./ 
I 

Nautilus Environmental 



 

 

APPENDIX B – Pseudokirchneriella subcapitata Toxicity Test Data 



Pseudakirchneriella subcapitata Summary Sheet 

Client: 

Work Order No.: 

Start Date: _ _,,(J.:::cX.:.,.. J._:r,.:.+0--'lt; ____ _ 
Set up by: _ __::~.:..:'\i:T..u-.:/1?"-'i\'-"~.:.;.M_,__ __ _ 

Sample Information: 

Sample ID: 

Sample Date: 

Date Received: 

Sample Volume: 

Test Organism Information: 

Culture Date: 

Age of culture (Day 0): 

Zinc Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: 

72-h IC50 (95% CL): }? CT {:3v , 6 -'f·L '-\-) .IAlJ} l-1,Jo 
/ 

72-h IC50 Reference Toxicant Mean and Range: c';>& S {1b1 l.- '.>D. I) .u;;i/ L CV(%): 

1't\ 
32 

Test Results: Cell Yield (Mean± SD\ 

Neoative Control 32.'l. ± i i 
fil._\.\Fi'l1-Q_vs10201s_l\l (j) i~I .S> ± 1- '1 '1'(.. '· 

q It_ t<liZLvJS_101S _ 10_'.llo_N ii) 13:2. \ ± 4-.s * b 

fj(_ffl.c.f'i_ tl_ 0'5iO)ol5_N l\6.2.. ± ),1.'\1-0..C 

t:;,H-_Fl<l_1oJS._201s_1o_lb N 15lo ± ~.o -;; \..,c\ 

f,\·LeQC.._IAIS 20\S_iD_).b_ f'J I 4-l:i, 5 ± :; I * bd 

IZV_ \-<ti_ \'\IS 20\S-10-::i.t,_N 1211. \) ± 3/1 "f 

BV_f1f\L1_v\/S_:J..o\'5 - \O-.::i.b_ N r3b.c ± '+.I '* \o 

C'.1--\ IW2_ \A/$_10\S-IO-)b N 115,.2, ± 3. >; ~(.. 

Q.. ,,.,di'ccd·'" fed 
'/ 1' <Id -t+o.+ \II Al 
slG.\'~'"MJ,v '"' tb4. n -\-ht .;: 1'\le C\lf1 

PR_\,\Pl2.1 

b. 1nol1'a:-'".\e.I c.et! 
l/i<IJ-\hxi .,,,r, , 

;,'q1»8antt,_1 qmvt 
-tli<A tN &\~ [;,r,"' 
Fl1_uPi2.I 
c.. 1ndi'ca,tei cdl ~i 
-\tf\:t\.NZ.f~ ,g?<j°l'\1-h'A r 
\:?l$ fVii-~ .fu9_ slf L.

C""""i (\ H_ ,;:122 

. . 
ID.s,\< C\Ji\'it<i\ @Js.r1.e Cuilhv) >t1<¥.\11c,t~i c-ell 'fl<lcl .\'\Yet r~£(( siC,"'~_·m.;,!\,j l\fft.\e,-th411 -\t"1 

a:1nc1:ro,\e +\<-~"~~\ ~i<lci -i+cct wUR s;q~<0·i0-M'Ll ~«tt\1~\\tt(I SttHO'lll-P\ qK_rn)._' ·' ~ · \C~P \J);j'\h;>\ 

Reviewed by: J U1.v Date reviewed: {'( ,; J ·· f.j / f '.1 
I 
I 

Issued May 10, 2014; Ver. 1.0 Nautilus Environmental Company tnc. 



Client: 

Sample ID: 

Work Order No.: 

Culture Date: 

Culture Count: 

Time Zero Counts: 

No. of Cells/ml: 

Concentration 

o/o(v/v) 

Control 

fQ_1AFIZI 

bl-L~R.l 

fQ_ fi2CPI 

Gt1-L ,\'RI 

Gil-L "Qe 
t.V_ t+C.I 
l:;V_MO .. 

Cfv\_fi.i\C.2.. 

Initials 

72-h Algal Growth Inhibition Toxicity Test 
Water Quality Measurements 

]-eek Cocic\ 

Age of Culture: 

1 )2;9 2 '.311- Average: ':\1:5\),\:j 

(c1) 3001) J(i<>'t 
v1 = 220,000 cells/ml x \ IJD ml 

\~ 2 )~ 

Setup by: 

Test Date/Time: 

Test Species: Pseudokirchneriefla subcapitata 

Culture Health: 

Culture Cell Density (c1}: 3 tm.9 I( lb'-\- (-e,[ls/mL 

= <::f .i)- ml 
cells/ml 

Average: ---=~""tl='-'.5"----------
___ J'il_,_$"_\C_l_t_4' ______ 1nitial Density: #cells/ml+ 220 µL x 10 µL = q~ \8 C<?i!J/inL 

Water Quality Incubator Temperature 
Microplates rotated 2X per day? 

DH Temo (OC) l'C\ 

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

+.I d-?:>.o ,;i't, CJ )L\'. S' )G),o )-Cj ,0 / v v ./ 

& .\ )~ t> "' v- v ;\/' 

?. . 'O )~_i) v \../ V7 v 

b .\ J).o ~ 
~ ........-...,, 

?\ . I ::r3' ;::> ...,/ v- ...... ~ 

~.c ;}-, v '?. \ v ,/ .....-- ../ 

s. I )~."' 
;I 

I 

,_..-
v- v v 

~ ;O }3 :o i\ 
V" 

V' v ,/ 

~J-- )~.o J; -J,.. t / ,/ ,/ / 
'~ 

IML'l ML1 \J\tl i\~t) l\r\\:l Mt) \\htl hl\Ll IVlll tl.~Li 
' ' 

Initial control pH: Well 1: "'=J., \ 
---~~---~ 

Well 2: __ '=f~-~'---
Well 2: __ ~_.'L--___ _ 

Ocl-J"t' Jc; 
Well 1: ___ "::!-~_·'2..-____ _ 

Light intensity (lux): 3 <a ~b 
~---~~~----~ 

Final control pH: 

Date measured: 

Instruments: Thermome_te_r __ ±~--- pH meter __ '1--____ Light meter~-~----

sample Description~=-~C~,\~-B=t1~v'~~(~q,~\~\~SQ="-n'"'~-"'f!-'\~.e~'--'J ________________ _ 

Comments: 

Reviewed: Date reviewed: __ ~f~l_<YJ~·-l_gt-/~1'0~f __ _ 
' 

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#: 

Sample ID: 

]"eek_ coo) Start DatefTime: oct Yr/15 @ 1=i1 
_1~'J~~-b_l:J~-~--~ Termination Date: o_ci:~o/15 @ ~01 
\(Q(jpl1J CPoSs(p<JUi) Testsetupby Mt]ftmm 

%(vlv) 
Concentration Reo Count 1 Count 2 Count 3 Count 4 Comments Initials 

Control A '.llj- Mt;'J 

Lt'.\.\? ct<Y\Yvl B ?u . 
c 31 . 

Cll\ wl ) D J,J- I 
n ,,, \'vi< nyJ 

E '7'f 
F ?>'f' 
G 1b 
H ?i'J I 

I 00'/, (V/v I A i 2.\ 
Al-_\;\ fill B \ 1 l, 

(site cM1rol) c i'}o 

D i;l,Lf' 
fl\G, e Pi? 

F \ l:t 
( Ci I?[, 
I H Ii S' 

it5D/. l"/v) A i'f-o 
Q:i \Ltl22 B i1'f 
(>1\~ Cl'<11Y'<>I) c l'.?b 

D I :i."J 
~"1. ]'; (10 

F Pio 

~19 j)..\) 

) 1-\ 11¥ 
l'CO/. (v/v) A \OD 

fQ_fflLf I B 'l'l 
c O; lo 
D qi \ 

\t:so/.(VfvJ A lio= 
\hlL \:P-1 B 1 s1> 

c 15\ I 
D l \j,Q 

\CC>/. {Vfv} A 1 'ti-

G~_t:QL. B 1\2 
c N\ I 
D j\1/_ ~ 

Comments: 

Reviewed by: Date Reviewed:-----'~-"··:..:' ..::~_f:.::K'-l/..L'r-":(_/' _____ _ 

Version 1. 0 Modified May 8, 2008 Nautilus Environmental 



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

Client: 

Work Order#: 

Sample ID: 

start DatefTime: Dlf >rtJ'l Q \~-h:lol-1 
Termination Date: DCt:o"v/15 Q \too"1 

-~~~-~-~ 

VC: oV\I [Po,ss fll\\) Test set up by: __ _,,i\l\'-"t"-l1-'/...._(""'r/1"""1"'-\.~'----------
%(v/v) 

Concentration Reo Count 1 Count 2 Count 3 Count 4 Comments Initials 
Control I A 

I B / 

I c 
D 

~ 
E 

F 

G 

H 
l'CD/. (v}v) A i1.~ Mtl 

B 1;,+ 
t;\f _tit! c 05' 

D \?1-i-
I Cl~'/. Iv 111 ! A 14-D 

t;V_M(;l.. 
B I".\ l 
c i39 
D \'Vi\ 

I <SD/. (''/VI A ln ... 
B 11<t, 

(M_f'J\('2.. c ti~ 
D j)O •I 
A 
B 

c 
D 

A 
B 

c 
D 

A 
B 
c 
D 
A 
B 
c 
D 

Comments: 

Reviewed by: 

Version 1.0 Modified May 8, 2008 Nautilus Environmental 



Client: 
WO#: 
Sample ID: 

Concentratio 

Control 
Site Water 
(FR_UFRI) 
100% (v/v) 

Control 
Site Water 
(GH_ER2) 
100% (v/v) 

FR_FRCPI 
100% (v/v) 

GH_FRI 
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 Start Date/Time: 
15865 Termination Date: 
Teck Coal samples pass/fail 

Initial Cell Density: 

Rep Count 1 Count 2 Count 3 Count 4 

(x 104
) (x 104

) (x 104
) (x 104

) 

A 121 
B 116 
c 120 
D 124 
E 133 
F 117 
G 136 
H 115 
A 140 
B 134 
c 136 
D 129 
E 130 
F 130 
G 128 
H 138 
A 100 
B 95 
c 96 
D 98 
A 160 
B 153 
c 155 
D 148 
A 147 
B 152 
c 145 
D 146 
A 129 
B 134 
c 125 
D 132 
A 140 
B 131 
c 139 
D 138 
A 112 
B 118 
c 115 
D 120 

27-0ct-15 @ 1700h 
30-0ct-15 @ 1700h 

9318 cell/ml 

Mean 
(x 104

) 

121 
116 
120 
124 
133 
117 
136 
115 
140 
134 
136 
129 
130 
130 
128 
138 
100 
95 
96 
98 
160 
153 
155 
148 
147 
152 
145 
146 
129 
134 
125 
132 
140 
131 
139 
138 
112 
118 
115 
120 

120.1 
115.1 
119.1 
123.1 
132.1 
116.1 
135.1 
114.1 
139.1 
133.1 
135.1 
128.1 
129.1 
129.1 
127.1 
137.1 
99.1 
94.1 
95.1 
97.1 
159.1 
152.1 
154.1 
147.1 
146.1 
151.1 
144.1 
145.1 
128.1 
133.1 
124.1 
131.1 
139.1 
130.1 
138.1 
137.1 
111.1 
117.1 
114.1 
119.1 

mean 
SD 
CV 

mean 
SD 
CV 

205000 
0.22 
0.01 

9318.2 

132.2 
4.5178 
3.4176 

mean 
SD 

mean 
SD 

mean 
SD 

mean 
SD 

mean 
SD 

mean 
SD 

96.3 
2.2174 

153.1 
4.9666 

146.6 
3.1091 

129.1 
3.9158 

136.1 
4.0825 

115.3 
3.5 

-f1~<1;./ . / 
v'! 1i<lrS f1. -J '" ;.) . '\ 



CETIS Summary Report 

EC Alga Growth Inhibition Test 

Batch ID: 

Start Date: 

06-5628-2240 

27 Oct-1517:00 

Test Type: Cell Growth 

Protocol: EC/EPS 1/RM/25 

Report Date: 

Test Code: 

Analyst: Mimi Tran 

09 Nov-1515:36 (p 1 of 1) 

15865 I 14-7769-5344 

Nautilus Environmental 

Diluent: Deionized Water+ nutrients 

Ending Date: 30 Oct-15 17:00 Species: Pseudokirchneriella subcapitata Brine: 

Duration: 72h 

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 

Cell Yield Summary 

Sample Code 

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 

000-469-187-1 

Source: In-House Culture 

Sample ID 

20-7626-6504 

12-5022-9170 

17-3819-8852 

19-5017-0696 

01-2984-4737 

14-4322-8198 

01-1582-4291 

12-6636-9711 

05-8940-3182 

Material Type 
Water Sample 

Water Sample 
Water Sample 
Water Sample 

Water Sample 
Water Sample 

Water Sample 

Water Sample 
Water Sample 

Count 

8 

8 

8 

4 

4 

4 

4 

4 

4 

Rep 1 

33 

120 

139 

99 

159 

146 

128 

139 

111 

Sample Date Receive Date 
27 Oct-15 27 Oct-15 

26 Oct-1513:03 27 Oct-15 10:10 

260ct-15 27 Oct-1510:10 

26 Oct-1510:10 27 Oct-1510:10 

26 Oct-15 27 Oct-1510:10 

26 Oct-15 27 Oct-1510:10 

26 Oct-1511:00 27 Oct-1510:10 

26 Oct-15 1110' 27 Oct-15 10:10 
·j~-

26 Oct-1512:30 27 Oct-1510:10 

Sample Source 
Teck Coal 

Teck Coal 

Teck Coal 

Teck Coat 

Teck Coal 
Teck Coal 

Teck Coal 

Teck Coal 
Teck Coal 

Mean 95% LCL 95% UCL 

32.25 30.78 33.72 

121.8 115.2 128.3 

132.1 128.3 135.9 

96.25 92.72 99.78 

153 145.1 160.9 

146.5 141.6 151.4 

129 122.8 135.2 

136 129.5 142.5 

115.3 109.7 120.8 

Rep2 Rep 3 Rep4 

29 32 31 

115 119 123 

133 135 128 

94 95 97 

152 154 147 

151 144 145 

133 124 131 

130 138 137 

117 114 119 

Age: 4d 

Sample Age Client Name 

17h Teck Coal 

28h (s-st,) 
41h (4.5 °cj 

31h (4.5 °C) 

41h (3.5 °C) 

41h (5.5 °C) 

30h (2.5 °C) 

30h (3.5 °C) 

28h (4.1 °C) 

Station Location 
Lab Control 

FR_UFR1_Q_05102015_N (Site 

GH_ER2_WS_2015_ 10_26_N 

FR_FRCP1_Q_05102015_N 

GH_FR1_WS_2015_ 10_26_N 

GH_ERC_WS_2015_ 10_26_N 

EV _HC1_WS_2015-10-26_N 

EV_MC2_ WS_2015-10-26_N 

CM_MC2_WS_2015-10-26_N 

Min Max Std Err 

29 35 0.6196 

114 135 2.776 

127 139 1.597 

94 99 1.109 

147 159 2.483 
144 151 1.555 

124 133 1.958 
130 139 2.041 

111 119 1.75 

Rep5 Rep6 Rep 7 

33 33 35 

132 116 135 

129 129 127 

CETIS'" v1 .8.7.16 

Project 

Latitude Longitude 

® 
8 G) st\-.e c.vritro\ IJ) , 

Qsd:~. ux1~I 
/]; )C-.,b i'''i"O \ ~ 

Di w( n1,c'\vi£nts 

Std Dev CVo/n %Effect 

1.753 5.430/o 0.0% 
7.851 6.45% -277.5% 

4.518 3.42% -309.7% 
2.217 2.3% -198.4% 
4.967 3.25°/o -374.4% 

3.109 2.12°/o -354.3%1 
3.916 3.04% -3QQ.QOfo 

4.082 3.0°/o -321.7%i 
3.5 3.04o/o -257.4% 

Rep 8 

32 

114 

137 

Analyst: __ _ QA: 
)()Q. 
f.loJ{i{j fS 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 13-5484-1374 

Analyzed: 09 Nov-1515:31 

Batch ID: 06-5628-2240 

Start Date: 27 Oct-1517:00 

Ending Date: 30 Oct-15 17:00 

Duration: 72h 

Sample Code Sample ID 

Lab Control 20-7626-6504 

FR_UFR1 12-5022-9170 

GH_ER2 17-3819-8852 

FR_FRCP1 19-5017-0696 

GH_FR1 01-2984-4737 

GH_ERC 14-4322-8198 

EV_HC1 01-1582-4291 

EV_MC2 12-6636-9711 

CM_MC2 05-8940-3182 

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 Sample Code 
Lab Control FR_UFR1 

Auxiliary Tests 

Attribute 

GH_ER2 

FR_FRCP1 

GH_FR1 

GH_ERC 

EV_HC1 

EV_MC2 

CM_MC2 

Test 

Endpoint: Cell Yield 

Report Date: 

Test Code: 

09 Nov-1515:35(p1 of 2) 

15865 114-7769-5344 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Analysis: Parametric-Control vs Treatments Official Results: Yes 

Test Type: Cell Growth 

Protocol: EC/EPS 1/RM/25 

Analyst: Mimi Tran 
Diluent: Deionized Water+ nutrients 

Species: Pseudokirchneriella subcapitata Brine: 

Source: In-House Culture 

Sample Date Receive Date 

27 Oct-15 27 Oct-15 

26 Oct-1513:03 27 Oct-15 10:10 

260ct-15 27 Oct-15 10:10 

26 Oct-1510:10 27 Oct-1510:10 

26 Oct-15 27 Oct-1510:10 

26 Oct-15 27 Oct-15 10:10 

26 Oct-1511:00 27 Oct-1510:10 

26 Oct-1511ft~ 27 Oct-1510:10 

26 Oct-15 12:30 27 Oct-1510:10 

Sample Source 

Teck Coal 

Teck Coal 
Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 
Teck Coal 

Teck Coal 
Teck Cea! 

Alt Hyp Trials 

C <T NA 

Seed 

NA 

Age: 4d 

Sample Age Client Name Project 

17h Teck Coal 

28h C5Sc} 
41h (4.5 °C) 

31 h (4.5 °C) 

41h (3.5 °C) 

41h (5.5 °C) 

30h (2.5 °C) 

30h (3.5 °C) 

28h (4.1 °C) 

Station Location Latitude Longitude 

Lab Control ('!) 
FR_UFR1_Q_05102015_N (SiteQ:> 

GH_ER2_WS_2015_ 10_26_N QJ 
FR_FRCP1_Q_05102015_N 

GH_FR1_WS_2015_ 10_26_N 

GH_ERC_WS_2015_ 10_26_N 

EV _HC1_WS_2015-10-26_N 

EV _MC2_WS_2015-10-26_N 

CM_MC2_WS_2015-10-26_N 

PMSD Test Result 
22.3% 

:.0 lc~b ttnh-<i\; i>I 
n u\vl en-k" 

w s:\t .e L.1J11\'r7 i 
fl; 51t <:.- CM \ro I 

Test Stat Critical MSD OF P-Value P-Type Decision(a:5%) 
38.42 2.523 5.876 14 <0.0001 CDF Significant Effect 
42.88 2.523 5.876 14 <0.0001 CDF Significant Effect 
22.43 2.523 7.197 10 <0.0001 CDF Significant Effect 
42.33 2.523 7.197 10 <0.0001 CDF Significant Effect 
40.05 2.523 7.197 10 <0.0001 CDF Significant Effect 
33.91 2.523 7.197 10 <0.0001 CDF Significant Effect 
36.37 2.523 7.197 10 <0.0001 CDF Significant Effect 
29.09 2.523 7.197 10 <0.0001 CDF Significant Effect 

Test Stat Critical P-Value Decision{a:So/o) 
Control Trend Mann-Kendall Trend 0.7405 Non-significant Trend in Controls 

ANOVA Table 

Source Sum Squares Mean Square OF F Stat P-Value Decision{a:5%1) 
Between 70854.6 8856.825 8 408.1 <0.0001 Significant Effect 
Error 846.375 21.70192 39 
Total -----~71~7~0~0~.9~8------------~~--

47 

Distributional Tests 

Attribute Test Test Stat Critical P-Value Decision{a:1o/o) 
Variances Bartlett Equality of Variance 15.32 20.09 0.0532 Equal Variances 
Distribution Shapiro-Wilk W Normality 0.9659 0.9345 0.1749 Normal Distribution 

000-469-187-1 CETIS™ v1.8.7.16 Analyst:. __ _ QA: 
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CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 09-3082-7844 

Analyzed: 09 Nov-1515:33 

Batch ID: 06-5628-2240 

Start Date: 27 Oct-15 17:00 

Ending Date: 30 Oct-1517:00 

Duration: 72h 

Sample Code Sample ID 

FR_UFR1 12-5022-9170 

GH_ER2 17-3819-8852 

FR_FRCP1 19-5017-0696 

GH_FR1 01-2984-4737 

GH_ERC 14-4322-8198 

EV_HC1 01-1582-4291 

EV_MC2 12-6636-9711 

CM_MC2 05-8940-3182 

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 

Data Transform Zeta 

Untransformed NA 

Dunnett Multiple Comparison Test 

Sample Code 

FR_UFR1 

Auxiliary Tests 

Attribute 

vs Sam pie Code 
GH_ER2 
FR_FRCP1 
GH_FR1 
GH_ERC 
EV_HC1 
EV_MC2 
CM_MC2 

Test 

Report Date: 

Test Code: 

09 Nov-1515:35 (p 1 of 2) 

15865114-7769-5344 

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 

Sample Date Receive Date 
26 Oct-15 13:03 27 Oct-1510:10 

26 Oct-15 27 Oct-1510:10 

Sample Age 

28h (0'.5'c) 
41h (4.5 °C) 

Age: 4d 

Client Name 
Teck Coal 

26 Oct-1510:10 27 Oct-1510:10 31h (4.5 °C) 

26 Oct-15 27 Oct-1510:10 41h (3.5 °C) 

26 Oct-15 27 Oct-15 10:10 41h (5.5 °C) 

26 Oct-1511:00 27 Oct-1510:10 30h (2.5 °C) 

26 Oct-151118 27 Oct-1510:10 30h (3.5 °C) 
IY 

26 Oct-1512:30 27 Oct-1510:10 28h (4.1 °C) 

Sample Source 

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 
-4.087 2.502 
8.202 2.502 
-10.05 2.502 
-7.961 2.502 
-2.332 2.502 
-4.583 2.502 
2.091 2.502 

Seed 

NA 

MSD 

6.351 
7.778 
7.778 
7.778 
7.778 
7.778 
7.778 

Test Stat Critical 

Station Location 
FR_UFR1_Q_05102015_N (Site 

GH_ER2_WS_2015_ 10_26_N 

FR_FRCP1_Q_05102015_N 

GH_FR1_WS_2015_ 10_26_N 

GH_ERC_WS_2015_ 10_26_N 

EV _HC1_WS_2015-10-26_N 

EV_MC2_ WS_2015-10-26_N 

CM_MC2_WS_2015-10-26_N 

Latitude 

PMSD Test Result 
6.39% 

OF P-Value P-Type Decision(a:5%} 
14 1.0000 CDF Non-Significant Effect 
10 <0.0001 CDF Significant Effect 
10 1.0000 CDF Non-Significant Effect 
10 1.0000 CDF Non-Significant Effect 
10 1.0000 CDF Non-Significant Effect 
10 1.0000 CDF Non-Significant Effect 
10 0.1151 CDF Non-Significant Effect 

P-Value Decision(a:5°/o) 

Project 

Longitude 

(i) $ \\-~ Cl'<l iYV \ 
~ 51\.e. (l'{)lYo \ 

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 Mean Square 
9254.5 
824.875 
10079.38 

Test 

1322.071 
25.77734 

Bartlett Equality of Variance 
Shapiro-Wilk W Normality 

Test Stat 

7.834 
0.9667 

OF 

7 

32 
39 

Critical 
18.48 
0.9236 

F Stat 

51.29 

P-Value 
0.3475 
0.2807 

CETlS™ v1.8.7.16 

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

Decision{a:10/o) 
Equal Variances 
Normal Distribution 

Analyst: __ _ QA: 
dGiL 
f·foJ., (l/1. 



CETIS Analytical Report Report Date: 09 Nov-1515:35 (p 2 of 2) 

Test Code: 15865 I 14-7769-5344 

EC Alga Growth Inhibition Test Nautilus Environmental 

Analysis ID: 09-3082-7844 Endpoint: Cell Yield CETIS Version: CETISv1.8.7 

Analyzed: 09 Nov-1515:33 Analysis: Parametric-Control vs Treatments Official Results: Yes 

Cell Yield Summary 

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

FR_UFR1 8 121.8 115.2 128.3 119.5 114 135 2.776 6.45°/o O.Oo/o 

GH_ER2 8 132.1 128.3 135.9 131 127 139 1.597 3.42% -8.52% 

FR_FRCP1 4 96.25 92.72 99.78 96 94 99 1.109 2.3o/o 20.94°/o 
GH_FR1 4 153 145.1 160.9 153 147 159 2.483 3.25% -25.67% 

GH_ERC 4 146.5 141.6 151.4 145.5 144 151 1.555 2.12°/o -20.33% 

EV_HC1 4 129 122.8 135.2 129.5 124 133 1.958 3.04o/o -5.96% 

EV_MC2 4 136 129.5 142.5 137.5 130 139 2.041 3.0°/o -11.7%i 

CM_MC2 4 115.3 109.7 120.8 115.5 111 119 1.75 3.04% 5.34% 

Cell Yield Detail 

Sample Code Rep 1 Rep2 Rep 3 Rep4 Rep5 Rep 6 Rep 7 Rep8 

FR_UFR1 120 115 119 123 132 116 135 114 

GH_ER2 139 133 135 128 129 129 127 137 

FR_FRCP1 99 94 95 97 

GH_FR1 159 152 154 147 

GH_ERC 146 151 144 145 

EV_HC1 128 133 124 131 

EV_MC2 139 130 138 137 

CM_MC2 111 117 114 119 
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CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 01-8310-3147 Endpoint: Cell Yield 

Report Date: 

Test Code: 

09 Nov-1515:35 (p 1 of 2) 

15865 114-7769-5344 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Analyzed: 09 Nov-1515:33 Analysis: Parametric-Control vs Treatments Official Results: Yes 

Batch ID: 06-5628-2240 Analyst: Mimi Tran 

Start Date: 27 Oct-15 17:00 

Test Type: Cell Growth 

Protocol: ECIEPS 1/RM/25 Diluent: Deionized Water+ nutrients 

Ending Date: 30 Oct-15 17:00 Species: Pseudokirchnerie!!a subcapitata Brine: 
Duration: 72h 

Sample Code Sample ID 

FR_UFR1 12-5022-9170 

GH_ER2 17-3819-8852 

FR_FRCP1 19-5017-0696 

GH_FR1 01-2984-4737 

GH_ERC 14-4322-8198 

EV_HC1 01-1582-4291 

EV_MC2 12-6636-9711 

CM_MC2 05-8940-3182 

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 

Data Transform Zeta 

Untransformed NA 

Dunnett Multiple Comparison Test 

Source: Jn-House Culture 

Sample Date Receive Date 

26 Oct-15 13:03 27 Oct-15 10:10 

26 Oct-15 27 Oct-1510:10 

26 Oct-1510:10 27 Oct-1510:10 

26 Oct-15 27 Oct-1510:10 

26 Oct-15 27 Oct-1510:10 

26 Oct-1511:00 27 Oct-1510:10 

26 Oct-1511:~ 27 Oct-1510:10 
~-

26 Oct-1512:30 27 Oct-1510:10 

Sample Source 

Teck Coal 

Teck Coal 
Teck Coal 

Teck Coar 
Teck Coal 

Teck Coal 
Teck Coal 
Teck Coal 

Alt Hyp Trials 

C<T NA 

Seed 

NA 

Age: 4d 

Sample Age Client Name 

28h ("i15"c) Teck Coal 
41h (4.5 °C) 

31h (4.5 °C) 

41h (3.5 °C) 

41h (5.5 °C) 

30h (2.5 °C) 

30h (3.5 °C) 

28h (4.1 °C) 

Station Location Latitude 
FR_UFR1_Q_05102015_N (Site ~ 

GH_ER2_WS_2015_10_26_N 0J 
FR_FRCP1_Q_05102015_N 

GH_FR1_WS_2015_ 10_26_N 

GH_ERC_WS _2015_ 10_26_N 

EV _HC1_WS_2015-10-26_N 

EV _MC2_WS_2015-10-26_N 

CM_MC2_WS_2015-10-26_N 

PMSD Test Result 

Sample Code vs Sam pie Code Test Stat Critical MSD OF P-Value P-Type Decision(a:5°/o) 
FR_UFR1 

Auxiliary Tests 

Attribute 
Control Trend 

ANOVA Table 

GH_ER2 
FR_FRCP1 
GH_FR1 
GH_ERC 
EV_HC1 
EV_MC2 
CM_MC2 

Test 
Mann-Kenda!! Trend 

4.087 2.502 6.351 
-8.202 2.502 7.778 
10.05 2.502 7.778 

7.961 2.502 7.778 
2.332 2.502 7.778 
4.583 2.502 7.778 
-2.091 2.502 7.778 

Test Stat Critical 

Source Sum Squares Mean Square OF 
Between 9254.5 1322.071 7 

14 

10 
10 

10 
10 
10 
10 

~E~rr~o~'-----~8~24"".87.C5'------~2~5~.7~7~73~4:...__ ___ --'3=2=-----
Total 10079.38 39 

Distributional Tests 

Attribute Test Test Stat Critical 
Variances Bartlett Equality of Variance 7.834 18.48 
Distribution Shapiro-Wilk W Normality 0.9667 0.9236 

0.0009 GDF Significant Effect 
1.0000 GDF Non-Significant Effect 
<0.0001 GDF Significant Effect 
<0.0001 GDF Significant Effect 
0.0716 GDF Non-Significant Effect 
0.0002 GDF Significant Effect 
1.0000 GDF Non-Significant Effect 

P-Value Decision{a:S°lo) 
0.9049 Non-significant Trend Jn Controls 

F Stat P~Value Decision(a:5%) 
51.29 <0.0001 Significant Effect 

P-Value Decision(a:1%) 
0.3475 Equal Variances 
0.2807 Normal Distribution 

Project 

Longitude 

0 sttz ct:-nt..>\ 
i3J st\.e tlio 'fro I 

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



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 01-8310-3147 Endpoint: Cell Yield 
Analyzed: 09 Nov-1515:33 Analysis: Parametric-Control vs Treatments 

Cell Yield Summary 

Sample Code 

FR_UFR1 

GH_ER2 
FR_FRCP1 

GH_FR1 

GH_ERC 
EV_HC1 

EV_MC2 

CM_MC2 

Cell Yield Detail 

Sample Code 

FR_UFR1 

GH_ER2 

FR_FRCP1 

GH_FR1 

GH_ERC 

EV_HC1 

EV_MC2 

CM_MC2 

Graphics 

000-469-187-1 

! !, ! 

Count 

8 
8 

4 

4 
4 

4 

4 
4 

Rep 1 

120 

139 

99 

159 

146 

128 

139 

111 

:· 

Mean 

121.8 

132.1 

96.25 
153 

146.5 
129 

136 

115.3 

Rep2 

115 

133 

94 

152 

151 

133 

130 

117 

~ ~' 

95% LCL 95% UCL Median 
115.2 128.3 119.5 

128.3 135.9 131 

92.72 99.78 96 

145.1 160.9 153 
141.6 151.4 145.5 

122.8 135.2 129.5 

129.5 142.5 137.5 

109.7 120.8 115.5 

Rep 3 Rep4 Reps 

119 123 132 

135 128 129 

95 97 

154 147 

144 145 

124 131 

138 137 

114 119 

' ' ·• i l " 

CETIS'M v1 .8.7.16 

Report Date: 09 Nov-15 15:35 (P 2 of 2) 

Test Code: 15865 I 14-7769-5344 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Min Max Std Err CVo/o 0/oEffect 

114 135 2.776 6.45°/o 0.0% 

127 139 1.597 3.42% -8.52% 

94 99 1.109 2.3°/o 20.94°/o 
147 159 2.483 3.25°/o -25.67% 

144 151. 1.555 2.12°/o -20.33% 

124 133 1.958 3.04°/o -5.96% 

130 139 2.041 3.0% -11.7% 

111 119 1.75 3.04% 5.34% 

Rep 6 Rep 7 Rep8 

116 135 114 

129 127 137 

• 

• 

• • • 
'·' -1.S .. .. M "' 

ibnldt. 

Analyst: __ _ 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 10-0671-4916 

Analyzed: 09 Nov-1515:34 

Batch ID: 06-5628-2240 

Start Date: 27 Oct-15 17:00 

Ending Date: 30 Oct-15 17:00 

Duration: 72h 

Sample Code Sample ID 

FR_UFR1 12-5022-9170 

GH_ER2 17-3819-8852 

FR_FRCP1 19-5017-0696 

GH_FR1 01-2984-4737 

GH_ERC 14-4322-8198 

EV_HC1 01-1582-4291 

EV_MC2 12-6636-9711 

CM_MC2 05-8940-3182 

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 

Data Transform Zeta 

Untransformed NA 

Dunnett Multiple Comparison Test 

Sam pie Code vs 

GH_ER2 

Auxiliary Tests 

Attribute 

Sample Code 
FR_UFR1 
FR_FRCP1 
GH_FR1 
GH_ERC 

EV_HC1 
EV_MC2 
CM_MC2 

Test 

Report Date: 

Test Code: 

09Nov-1515:36(p1 of 2) 

15865 I 14-7769-5344 

Nautilus Environmental 

Endpoint: Cell Yield CETIS Version: CETISv1 .8.7 

Analysis: Parametric~Control vs Treatments Official Results: Yes 

Analyst: Mimi Tran Test Type: Cell Growth 

Protocol: EC/EPS 1/RM/25 Diluent: Deionized Water+ nutrients 

Species: Pseudokirchnerie!!a subcapitata Brine: 

Source: ln~House Culture Age: 4d 

Sample Date Receive Date Sample Age Client Name 

26 Oct-1513:03 

26 Oct-15 

27 Oct-1510:10 28h (5.5°t) 
27 Oct-1510:10 41h (4.5 "C) 

Teck Coal 

26 Oct-1510:10 27 Oct-15 10:10 31h (4.5 "C) 

26 Oct-15 27 Oct-15 10:10 41h (3.5 "C) 

260ct-15 270ct-1510:10 41h(5.5"C) 

26 Oct-1511:00 27 Oct-1510:10 30h (2.5 "C) 

26 Oct-1511~ 27 Oct-1510:10 30h (3.5 "C) ,,_ 
26 Oct-1512:30 27 Oct-1510:10 28h (4.1 "C) 

Sample Source 
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 

4.087 2.502 
11.54 2.502 
-6.714 2.502 
-4.624 2.502 

1.005 2.502 
-1.246 2.502 
5.428 2.502 

Test Stat 

Seed 

NA 

MSD 

6.351 

7.778 
7.778 
7.778 
7.778 

7.778 
7.778 

Critical 

Station Location Latitude 
FR_UFR1_Q_05102015_N (Site (D 
GH_ER2_WS_2015_10_26_N fj) 
FR_FRCP1_Q_05102015_N 

GH_FR1_WS_2015_ 10_26_N 

GH_ERC_WS_2015_ 10_26_N 

EV _HC1_WS_2015-10-26_N 

EV _MC2_WS_2015-10-26_N 

CM_MC2_WS_2015-10-26_N 

PMSD Test Result 

5.89% 

OF P-Value P-Type Decision(a:5°/o) 
14 0.0009 CDF Significant Effect 
10 <0.0001 CDF Significant Effect 
10 1.0000 CDF Non-Significant Effect 
10 1.0000 CDF Non-Significant Effect 
10 0.5391 CDF Non-Significant Effect 
10 0.9988 CDF Non-Significant Effect 
10 <0.0001 CDF Significant Effect 

P-Value Decision(a:5%) 

Project 

Longitude 

(!) sl-\-< wn trol 
(3J sii ~ tl7-''il10 I 

Control Trend Mann-Kendall Trend 0.2751 Non-significant Trend in Controls 

ANOVA Table 

Source 
Between 
Error 
Total 

Distributional Tests 

Attribute 
Variances 
Distribution 

000-469-187-1 

Sum Squares Mean Square OF F Stat 

9254.5 
824.875 
10079.38 

Test 

1322.071 
25.77734 

Bartlett Equality of Variance 
Shapiro-Wilk W Normality 

7 
32 

39 

Test Stat Critical 
7.834 18.48 
0.9667 0.9236 

51.29 

P-Value 
0.3475 
0.2807 

CETIS'M v1.8.7.16 

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

Decision(a:1o/u) 
Equal Variances 
Normal Distribution 

Analyst: __ _ 



CETIS Analytical Report Report Date: 09 Nov-1515:36 (p 2 of 2) 

Test Code: 15865 114-7769-5344 

EC Alga Growth Inhibition Test Nautilus Environmental 

Analysis ID: 10-0671-4916 Endpoint: Cell Yield CETIS Version: CETISv1.8.7 
Analyzed: 09 Nov-15 15:34 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 CV% %Effect 
FR_UFR1 8 121.8 115.2 128.3 119.5 114 135 2.776 6.45% 0.0% 
GH_ER2 8 132.1 128.3 135.9 131 127 139 1.597 3.42% -8.52°/o 
FR_FRCP1 4 96.25 92.72 99.78 96 94 99 1.109 2.3% 20.94°/o 
GH_FR1 4 153 145.1 160.9 153 147 159 2.483 3.2.5% -25.67°/o 
GH_ERC 4 146.5 141.6 151.4 145.5 144 151 1.555 2.12% -20.33% 
EV_HC1 4 129 122.8 135.2 129.5 124 133 1.958 3.04% -5.96o/o 
EV_MC2 4 136 129.5 142.5 137.5 130 139 2.041 3.0% -11.7% 
CM_MC2 4 115.3 109.7 120.8 115.5 111 119 1.75 3.04°/ci 5.34°/o 

Cell Yield Detail 

Sample Code Rep 1 Rep2 Rep 3 Rep4 Rep 5 Rep 6 Rep 7 Rep 8 
FR_UFR1 120 115 119 123 132 116 135 114 
GH_ER2 139 133 135 128 129 129 127 137 
FR_FRCP1 99 94 95 97 
GH_FR1 159 152 154 147 

GH_ERC 146 151 144 145 
EV_HC1 128 133 124 131 
EV_MC2 139 130 138 137 
CM_MC2 111 117 114 119 
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CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 09-7972-3835 

Analyzed: 09 Nov-1515:34 

Batch ID: 06-5628-2240 

Start Date: 27 Oct-1517:00 

Ending Date: 30 Oct-15 17:00 

Duration: 72h 

Sample Code Sample ID 

FR_UFR1 12-5022-9170 

GH_ER2 17-3819-8852 

FR_FRCP1 19-5017-0696 

GH_FR1 01-2984-4737 

GH_ERC 14-4322-8198 

EV_HC1 01-1582-4291 

EV_MC2 12-6636-9711 

CM_MC2 05-8940-3182 

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 

Data Transform Zeta 
Untransformed NA 

Dunnett Multiple Comparison Test 

Sam pie Code vs 
GH_ER2 

Auxiliary Tests 

Attribute 

Sample Code 
FR_UFR1 
FR_FRCP1 
GH_FR1 
GH_ERC 

EV_HC1 
EV_MC2 
CM_MC2 

Test 

Report Date: 

Test Code: 

09 Nov-15 15:36 (p 1 of 2) 

15865 114-7769-5344 

Nautilus Environmental 

Endpoint: Cell Yield CETIS Version: CETISv1.8.7 

Analysis: ParametricRControl 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: !nRHouse Culture Age: 4d 

Sample Date Receive Date Sample Age Client Name 

26 Oct-15 13:03 27 Oct-1510:10 28h (t;.'5'() Teck Coal 
26 Oct-15 27 Oct-1510:10 41h (4.5 °C} 

26 Oct-1510:10 27 Oct-1510:10 31h (4.5 °C} 

260ct-15 27 Oct-15 10:10 41h (3.5 °C} 

26 Oct-15 27 Oct-15 10:10 41h (5.5 'C) 

26oct-1511:00 270ct-1510:10 30h(2.5°C} 

26 Oct-1511~ 27 Oct-1510:10 30h (3.5 °C) 

26 Oct-1512:30 27 Oct-1510:10 28h (4.1 °C) 

Sample Source 
Teck Coal 

Teck Coal 
Teck Coal 
Teck Coa! 
Teck Coal 
Teck Coal 

Teck Coal 
Teck Coal 

Alt Hyp Trials Seed 
C<T NA NA 

Test Stat Critical MSD 

-4.087 2.502 6.351 
-11.54 2.502 7.778 
6.714 2.502 7.778 
4.624 2.502 7.778 
-1.005 2.502 7.778 
1.246 2.502 7.778 
-5.428 2.502 7.778 

Test Stat Critical 

Station Location Latitude 
FR_UFR1_Q_05102015_N (Site (;) 

GH_ER2_WS_2015_ 10_26_N (?) 
FR_FRCP1_Q_05102015_N 

GH_FR1_WS_2015_ 10_26_N 

GH_ERC_WS_2015_ 10_26_N 

EV _HC1_WS_2015-10-26_N 

EV _MC2_WS_2015-10-26_N 

CM_MC2_ WS_2015-10-26_N 

PMSD Test Result 
5.89% 

OF P-Value P-Type Decision(a:5%) 
14 1.0000 GDF Non-Significant Effect 
10 1.0000 GDF Non-Significant Effect 
10 <0.0001 GDF Significant Effect 
10 0.0002 GDF Significant Effect 
10 0.9968 GDF Non-Significant Effect 
10 0.4190 GDF Non-Significant Effect 
10 1.0000 GDF Non-Significant Effect 

P-Value Decision(a:5%) 

Project 

Longitude 

0 s1'tf'. G1>1-ll-<"I 
~ site c w\1-o \ 

Control Trend Mann-Kendall Trend 0.2751 Non-significant Trend in Controls 

ANOVA Table 

Source 
Between 
Error 
Total 

Distributional Tests 

Attribute 
Variances 
Distribution 

000-469-187-1 

Sum Squares Mean Square DF 
9254.5 1322.071 7 

25.77734 32 
39 

824.875 
10079.cc378----=~~-----' 

Test Test Stat Critical 
Bartlett Equality of Variance 7.834 18.48 
Shapiro-Wilk W Normality 0.9667 0.9236 

F Stat 

51.29 

P-Value 
0.3475 

0.2807 

CETIS'M v1.8.7.16 

P-Value Decision(a:5o/o} 
<0.0001 Significant Effect 

Decision(a:1%} 
Equal Variances 
Normal Distribution 

Analyst: __ _ 



CETIS Analytical Report Report Date: 09 Nov-1515:36 (p 2 of 2) 

Test Code: 15865 I 14-7769-5344 

EC Alga Growth Inhibition Test Nautilus Environmental 

Analysis ID: 09-7972-3835 Endpoint: Cell Yield CETIS Version: CETISv1 .8.7 

Analyzed: 09 Nov-1515:34 Analysis: Parametric-Control vs Treatments Official Results: Yes 

Cell Yield Summary 

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

FR_UFR1 8 121.8 115.2 128.3 119.5 114 135 2.776 6.45% o.0°1o 

GH_ER2 8 132.1 128.3 135.9 131 127 139 1.597 3.42% -8.52o/o 
FR_FRCP1 4 96.25 92.72 99.78 96 94 99 1.109 2.3% 20.94% 
GH_FR1 4 153 145.1 160.9 153 147 159 2.483 3.25°/o -25.67% 
GH_ERC 4 146.5 141.6 151.4 145.5 144 151 1.555 2.12% -20.33o/o 
EV_HC1 4 129 122.8 135.2 129.5 124 133 1.958 3.04°/o -5.96°/c 
EV_MC2 4 136 129.5 142.5 137.5 130 139 2.041 3.0% -11.?o/o 
CM_MC2 4 115.3 109.7 120.8 115.5 111 119 1.75 3.04% 5.34% 

Cell Yield Detail 

Sample Code Rep 1 Rep2 Rep 3 Rep4 Rep5 Rep 6 Rep 7 Rep 8 

FR_UFR1 120 115 119 123 132 116 135 114 

GH_ER2 139 133 135 128 129 129 127 137 

FR_FRCP1 99 94 95 97 

GH_FR1 159 152 154 147 

GH_ERC 146 151 144 145 

EV_HC1 128 133 124 131 

EV_MC2 139 130 138 137 

CM_MC2 111 117 114 119 

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



 

 

APPENDIX C – Hyalella azteca Toxicity Test Data 



Hyalella azteca Test Summary Sheet 

Client: Teck 
Work Order No.: 15867 

Sample Information: 

Sample ID: Various - See Below 
Sample Date: 
Date Received: 
Sample Volume: 

Oct 26, Nov 2, 9, 16, 2015 
Oct 27, Nov 3, 10, 17, 2015 
1 x 20L per refresh 

Test Organism Information: 

Species: Hyatella azteca 
Supplier: Aquatic Research Organisms, NH 
Date received: 28-0ct-15 
Age or size (Day 0): _8_-d_a~y_s ________ _ 

NaCl Reference Toxicant Results: 

Reference Toxicant ID: HA105 
Stock Solution ID: n/a 
Date Initiated: 28-0ct-15 

96-h LC50 (95% CL): 5.6 (4.5 - 6.9) 1Jf'- Nl!Pl 

Start Date: 28-0ct-15 --------
Set up by: _K_J_L _____ _ 

96~h LC50 Reference Toxicant Mean and Range: 5.2 (4.4 - 6.2)&J{L. CV(%): __ 9 __ 
/J0c0l 

Test Results: 

Sample ID Survival± SD (%) Average Dry Wt. ± SD (mg) 

Control 98.0 ± 4.5 0.77 ± 0.14 
FR UFR1 92.0 ± 8.4 0.80 ± 0.23 
GH FR1 94.0 ± 5.5 0.74 ± 0.05 

FR_FRCP1 100 ± 0.0 0.71 ± 0.03 
CM_MC2 100 ± 0.0 0.61 ± 0.06* 

* Samples that are significantly different from Control. 

Reviewed by: 



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 

Comments: 

Reviewed by: 

Chronic H. azteca Sediment Toxicity Test Data Sheet 
Freshwater Sediment Water Quality 

Teck Start Date: .::2:::8-..:::0c::co..t-.:.;15::,._ _______ _ 
15867 Termination Date: .::2:::5--'-N,_,,oc:.V·...:.1::.5 ________ _ 
See below 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 

2.Z.·I 'U.·0 ·~3!5 'IJJ.:( t- ~-" 1.:1.--S p.." :i2·) 21-·v 2.1-0 t~ u,( :U·O l:)..Ji! j!,i,.c. 

::.L& 2.z..o a~J? ,,, ,,; Z,J.:> -z;z...s L"l.S '!'J.-< i~ .I) '2.1~ ., :L"' -1:t..< -".'2..-0 121.0 u.o 
2. l. ii 2:i.o a:v_, ..... 't" l.),O> '1.;1.·S ~1., 22.·< 2.}•i) 21.-o ,,£< ?fl.it ;n.o '11.() ?;l,.D 

2.2...l\ ·lL·O n.s n1 'l..J,"' t-v~ Zt.-5 J,2.<; z~ .;;; ·11.0 1-1..< µ_4 22r1"l '1.L ... 0 '·2.· 0 

i.1.i/ 1J.,, Q J35 ·iA-6 .. ~."" t:t-5 ·t.1....~ Jl. <;. '.1.J ·II "1. ... 0 
.,. 

'),V> "))IJ~ ;i:l·O :ii.() -:;-... '?... (_) 

. 
6L lt'-- ~ ,p ""- I\. ¥}v jt1v ,,, ~ f.\.. • ...... kc '(I.I... J'S 

Conductivity (µS) 

Day 

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 

L/lfo i.1-bO 'lil\o 1.-(t..CJ 'r i..( Lf1J 1.11.q ~3b 1.\13 4:l'·\ 42.J (.17 \, IL 'l..1-\ If!"! •i~ 
•r rn itl'l 115';l 4'5(; '-II." ii~ 'i b ti ... ~ lfll'-1- 1\1.~ '1<ii1 v>1 ~SU llU.) '+45 
fl, {I 801, )'\'o.in .FOi fl-YI. %'-lb t4 I ~~ 8~3 i3)0 ,,_.,;., J-a'.5 94:1 g•fo ;r3 I 
i()'i~ 1016 1100 ii I"' /171/, ifJCj'I; 10~5 jl)l\i \0'1 ., \Ot\b (o"j, I 1.,,r JD8S els e,,.:z 
<J 5!; 'l!S qsc; '11f2... q53 'l'IC, qi(, 1'11,1. &&-=t 8(,) />,?/ !YA;:) 81-'-\ S-=tl e~'3 

" 

[l f(.. 11 {J A ,_ ~)v' \'-\.- Ill ~ ..... ,...... iOi, 1'-l. <JS 

Date Reviewed: Dec:..-- Cf "VD t-< 
---=_.:...=--..c....-=---=...::.....~ 

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 

Comments: 

Reviewed by: 

Chronic H. azteca Sediment Toxicity Test Data Sheet 
Freshwater Sediment Water Quality 

Teck Start Date: ""'2"'"8-"""0""ct'--1'""'5c.._ _______ _ 
15867 Termination Date: 25-Nov-15 

~-'='--'-"----------
See below Test Organism: .;..Ho... ""'az""te'""c""a ________ _ 

Temperature (°C) 

Day 

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

u.a :Z:z.-<) \ i ) .;::> 'J.,'1-,0 '.'.l-l·O ::rl-0 7-1·0 ·u.. 0 -p..O VV" ?,<..;; n·o :Q-o 12--0 
l:J.... 0 :2'1.0 'l/Jk.'°' ~,,,._o 21.. .. G '}.1,.0 lt·O "1..1.. (} 1 Jl,.-o ··vi..-~ --z,,-z_,3 li-~ 22•0 :l.1- 0 

72-·o 11.ll ').11..? •ii..o :n.o '.!l.o 21·0 !1- 0 "l:Z.,..o .,, ...... 0 1..-L-&i ll-il :u. 0 J.)·v 
11 •. 0 112.u ·i.11 ... "' 'Ill!' ~1.0 'l.1. .() 1-t·O 'i-t·O '1..l-W' ..,,,~ '/,1·0 1.1,-.D ::2-0 1)- \) 

v..o :n. () 1/1 .. P ·J l-." 'Jl~o ~J .. Q it· 0 ii.o 11-·a .11 "'.:) ,G -~ 'U-1' ;:J~ 1J ~1·< 

"TS'° i.:L ,,. ~ \('-. 1A. \LL Ui ff'- A l!:°JL l<l 'fl \::!... 

Conductivity (µS) 

Day 

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

Y2-2. ~2\ I t.P-i-<j '-!'"IA 1.\-1.) q2.3 ~\g l{'lS ~3i 4:P- ~)J it-3'\ 4-30 'Rei 
't''-l ';i. ~o 'f'f"'.}- i:{I.(<{ !\-SO 1\-1.\ b iwa iff.f'!.. 11/42 lf:'f i ul{.I. !iUb 441 44:? 
85"0 !i~O .Pi.~ r:Pf &ll3 €:n. i3"1 8(:,8 ~i., JI-?? Ci o'-{ Bl{, Z5i.\' ~\,'"'') 
f '31., · ns~ 11-5"\ l!{,"' 11144: 11& U'l..1:. lt<.o !11'1 11 'l I it"L-\:i lil8 HCC ii\). 
'13 c,· ~:,':\- q~-( 'N< '11.k "\.\\, 'II~ l.i,l(- 1-::Ud. ~b::;.. ::i-s-i... "Ne ,....,.,. -,.SL 

Us \tL A ,.... V-L- \cl. \j.L \cl; lL-1!..- (J,, led'- IQ, l'-l, \(L 

Date· Reviewed: 
~---~t-----

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 

Comments: 

Reviewed by: 

Chronic H. azteca Sediment Toxicity Test Data Sheet 
Freshwater Sediment Water Quality 

Teck Start Date: .::2::.8-.::0::.ct:._:-1~5 ________ _ 

15867 Termination Date: .::2::.5-~N::.ov~-.:..o15:._ _______ _ 

See below Test Organism: .:..;Ho... a::::z::.:le:..:::c:::..a ________ _ 

Dissolved oxygen (mg/L) 

Day 

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 

~.o ~ I., Ii; &)- i~ .'f I. s c;. ~ ,_ ') b-\ i:,.lf ,b !;., I 6-0 ;_3 £,C) 

.. q.;;:-~ 11.·cl r,,, 'd t.cJ "''1 (.. "\ c.-& t.. (, (,.) L:1 I. ..:; G;J. .$'.-if .2 GJl 
• y 

"" 9 'lg, P, 6·'1 ... :i, &J (,, 'f t; _y &,.>-/ 1..1 b-1 !-.. I (, ,b (:,_3 S'·<" :!,,l {,. r) 

... 4:-'t\1-Ii' G-8 (,,.~ 1,,.'( C.5 b-.., b·s I>. 't li·l !,.') j,.'f G.J- '~::i &. 1 {!,./ 
~ a.,-j ,.. ":t-o b.3 ,;, 1 I. ( b-f: b.s; L .. i;i. {,.i, l~.3 ,' ... ~ <.3 S'·"> (..,,U 6.<; 

i;,{.. \ll. \(Mf Q- "- 1"1~ \(:ji.. 'A. \{(,_. l1L • \l'.l ~ U.,S 

pH 

Day 

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 

q, If ~-S 1-.S y,e ?-5 1."l- '.:!- .. 1-·3 -:t-1 4} ?'.'> ~ ':/"' +.i "'!-·~ '1· I 
g,i g-o 't,0 kO 

' ~ ::t-~ -:i.i ~-q +-8 ::i R r:~ }- '? l--'} :;i.... R 9· "" . .,. 
j/. I '\·I ({,, \ r} i',i Q-.o '.:\-<.\ &·o g .. o ll- il hf f-P ~-0 8-b '1·'? 
li, I t·I :0,,0 :r." r" ~-J ::>;-''\ i-a R-0 -~- \') f-;1 J'i R-o l..q ,., 1 

7' 

fl. 1. S·l '~U .r;i ;- .~ • Ir-" 'I -"I i<-1 2-t &·z p.-7., ""-.?. 1-·tt i:·I Si .C> 

C<...- i'-l- u . .f' ,.., ,,. ,<-:;r" ]t?-1 \LL ¥!... ~ . ,.__ ·y'..L !LL- \JS' 

Date Reviewed: 1Je.-c · 1 J..-o ~(' 
-~~'-----'-fl---"-''---~ 

Nautilus Environmental 



Client: 
WO#: 
Sample ID: 

Sample ID 

Control 

FR UFR1 

GH FR1 

FR FRCP1 

CM MC2 

Chronic H. azteca Sediment Toxicity Test Data Sheet 
Freshwater Sediment Water Quality 

Teck Start Date: .::2:::.8-..::0;.::ct::_-1:..:5c.__ _______ _ 
15867 Termination Date: .::2:::.5-.c.;N:.::ov.:...-.c.;15::.._ _______ _ 
See below Test Organism: _,_H::_. :::;az::::fe:::c:::.a ________ _ 

Dissolved oxygen (mg/L) 

Day 

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

<; • 10 " {,, (,,'2. t,,'.l, 

t; 0 '), s (, j (?'!. 

b· l <;;C \...'7 & l 
b·4 5'. "\. (,, 'f v'° 
(;" ~ i;:-,8 (,,,,'fl 'S'. ') 

Technician Initials -:JS \'L In - \U... ll-l \tl- ~ l'il'"' ft, ~ j(i... \lL i(L 

pH 

Sample ID 
Day 

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

Control 1·'1 1-2 ) .. ,0 11.~ ::1.-\ ~-\ ~.l,) :'.l-.71 1.1-\ 1-:< 1-1.. l--o 1-11 '.i-b 
FR UFR1 :i, '.'.\ 'l- "'!- ..... ~ +I i-- {, ~-~ ~- (; ".\ • I. "\-~ ,...,e; 'l. b ::i-.s '.}-S Cl. s 
GH FR1 1·'\ ~-fl Y> l-;l :\.'\ ~-8 )-1) ']... & 1-°1 c.o 1·1" '"t-6 l· (, 1-·' 

FR FRCP1 ':\--"\ ::i._e -:t'1 rs +11 "'t .. ~ l'l-·R ,.,.. 6 ~!\ ".).;I ·q.1- \ .. "\- 1-. -1' .+.b 
CM MC2 1' '\ ~-Cl i/'l r;I s-o :} .. '\ -:l. l- :\-· t 1~ •').. ~ :::}- :i 1-~ 'T·6 ~.S 

Technician Initials \I-\, l'l- .... l'L \ll.. \t\, 'fl, R \p:l\, ,,.., QJ,_, IL\.,, t:l ¥L 

Comments: 

Reviewed by: 

Nautilus Environmental 



Client: 

WO#: 

FR_UFR1 

GH_FR1 

FR FRCP1 

Comments: 

Reviewed by: 

Teck 
15867 

B 2 
c 3 
D 4 
E 5 

I A 6 
B 7 
c 8 
D 9 
E 10 

I A 11 
B 12 
c 13 
D 14 
E 15 

l A 16 
B 17 
c 18 
D 19 
E 20 

H. azteca Sediment Toxicity Test Data Sheet 
Freshwater Sediment Survival and Weight 
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\D v /) 

i·o ll J 

10 0 u 
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°I I I 0 
Gf· 1) 

to J i) 

t-0 ) tJ 

l » a (.) 

l () 0 0 
( () •J u 
l () 0 cl 
co v 0 

I l 

'} 

Start Date: 28-0ct-15 
Termination Date: 25-Nov-15 

~~~~~~~~~~~~~~~ 

Test Organism: H. azteca 
~~~~~~~~~~~~~~-

I t.litt1 1-' I t•"l.n '1'\. O··? I ( 

"\&o .r1t, •:i.eg. 1~ 10 
q lli-"10 t\C\l • 12- 10 
°l'\\'16 'f"18' 3Ci lO 
°t'\b· l\-'1 100>.1+2... to 
e BS·"\9 q'fL• -q..o 10 

'1 SR· St qa1€. .ol/. 10 
ll>R"l. ~<' qcl+-l.i- to 

\(\.. 

\0{ kf·«N!~~\..' \\ i \ qql{. O"\ , \'\-tu l\)0\.'3'\ ,,» 

~ Date Reviewed: t)e,e..>· c1 , ?JD lr" 

Nautilus Environmental 
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Client: 

WO#: 

Comments: 

Reviewed by: 

Teck 
15867 

B 22 
c 23 
D 24 
E 25 
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E -
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A -
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H. azteca Sediment Toxicity Test Data Sheet 
Freshwater Sediment Survival and Weight 

J 
( () r.J I 0 
lo '' I () 
\{) J 0 

Start Date: 28-0ct-15 
Termination Date: 25-Nov-15 

~~~~~~~~~~~~~~~~ 

Test Organism: H. azteca 
~~~~~~~~~~~~~~~~ 

0 

lO'i v't-~\•\I\ ·, '"ZT. C\t& • ~\ 

~ Date Reviewed: 12ec:' 'f /--D~\ 

Nautilus Environmental 



CETIS Summary Report Report Date: 
Test Code: 

01 Dec-1515:46 (p 1 of 1) 

15867 I 06-8228-0530 

Hyalella 28-d Survival and Growth Sediment Test Nautilus Environmental 

Batch ID: 07-6763-1190 Test Type: Survival-Growth Analyst: Karen Lee 

Start Date: 28 Oct-15 

Ending Date: 25 Nov-15 

Duration: 28d Oh 

Sample Code Sample ID 

Control 01-1766-8348 

FR_UFR1 12-5022-9170 

GH_FR1 06-4454-5624 

FR_FRCP1 19-5017-0696 

CM_MC2 05-8940-3182 

Sample Code Material Type 

Control Water Sample 

FR_UFR1 Water Sam pie 
GH_FR1 Water Sample 

FR_FRCP1 ·Water Sample 

CM_MC2 Water Sample 

Test Acceptability 

Analysis ID Endpoint 

08-0317-7326 Survival Rate 

Protocol: EPN600/R-99/064 (2000) Diluent: Mod-Hard Synthetic Water 

Species: Hyale!!a azteca 

Source: Aquatic Research Organisms, NH 

Sample Date Receive Date Sample Age 

28 Oct-15 28 Oct-15 NA 

26 Oct-1513:03 27 Oct-15 10:10 35h (5.5 °C) 

26 Oct-15 27 Oct-15 10:10 48h (3.5 "C) 

26 Oct-15 10:10 27 Oct-1510:10 38h (4.5 °C) 

26 Oct-1512:30 27 Oct-1510:10 35h (4.1 °C) 

Brine: 

Age: 8-d 

Client Name Project 

Teck Coal 

Sample Source Station Location Latitude Longitude 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Attribute 

Control Resp 

Control 

FR_UFR1_Q_05102015_N (Site 

GH_FR1_WS_2015_ 10_26_N 

FR_FRCP1_ Q_05102015_N 

CM_MC2_WS_2015-10-26_N 

Test Stat TAC Limits Overlap 
0.98 0.8 ·NL Yes 

Decision 

Passes Acceptability Criteria 

Survival Rate Summary 

Sample Code Count Mean 95% LCL 95°/o UCL Min Max Std Err Std Dev CV% o/oEffect 
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 -2 

5 

5 

5 

5 

5 

Rep 1 

1 

0.9 

0.9 

Rep 1 

10/10 

9110 

9110 

10110 

10/10 

0.98 0.9245 
0.92 0.8161 

0.94 0.872 

1 

Rep 2 Rep 3 

0.9 1 

0.8 1 

0.9 0.9 

Rep 2 Rep 3 

9110 10110 

8/10 10/10 

9110 9/10 

10110 10/10 

10110 10/10 

1 0.9 1 0.02 0.04472 4.56o/o 0.0°/o 
1 0.8 1 0.03742 0.08367 9.09% 6.12% 

0.9 0.02449 0.05477 5.83o/o 4.08% 
1 0 0 o.0°1o -2.04% 

0 0 0.0% ~2.04°/o 

Rep4 Rep 5 

1 1 

0.9 

1 

Rep4 Rep 5 

10110 10110 

10110 9110 

10110 10/10 

10/10 10/10 

10/10 10/10 

CETIS'• v1.8.7.16 Analyst: __ _ QA:. __ _ 



CETIS Analytical Report 

Hyalella 28-d Survival and Growth Sediment Test 

Analysis ID: 08-0317-7326 Endpoint: Survival Rate 

Report Date: 

Test Code: 

01 Dec-15 15:46 (p 1 of 2) 

15867 I 06-8228-0530 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Analyzed: 01 Dec-1515:46 Analysis: Single 2x2 Contingency Table Official Results: Yes 

Batch ID: 07-6763-1190 Test Type: Survival-Growth Analyst: Karen Lee 

Start Date: 28 Oct-15 Protocol: EPAl600/R-99/064 (2000) 

Species: Hyalella azteca 

Diluent: Mod-Hard Synthetic Water 

Ending Date: 25 Nov-15 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 01-1766-8348 280ct-15 28 Oct-15 NA Teck Coal 

FR_UFR1 12-5022-9170 

GH_FR1 06-4454-5624 

FR_FRCP1 19-5017-0696 

CM_MC2 05-8940-3182 

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 

Fisher Exact Test 

Sample vs Sample 

Control FR_UFR1 
Control GH_FR1 
Control FR_FRCP1 

Control CM_MC2 

Test Acceptability Criteria 

Attribute Test Stat 

Control Resp 0.98 

Data Summary 

Sample Code 

Control Negative Contr 
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 

000-469-187-2 

TAC Limits 

0.8 - NL 

NR 

49 

46 

47 

50 

50 

Rep 1 

1 

0.9 

0.9 

Rep 1 

10/10 

9/10 

9/10 

10/10 

10/10 

26 Oct-15 13:03 27 Oct-15 10:10 

260ct-15 27 Oct-1510:10 

26 Oct-1510:10 27 Oct-1510:10 

26 Oct-1512:30 27 Oct-15 10:10 

Sample Source 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Alt Hyp Trials 

C>T NA 

Test Stat P~Value 

0.1811 0.1811 

0.3087 0.3087 

1.0000 

1.0000 

Overlap 

Seed 

NA 

P-Type 

Exact 

Exact 

Exact 

Exact 

Decision 

35h (5.5 °C) 

48h (3.5 °C) 

38h (4.5 °C) 

35h(4.1°C) 

Station Location Latitude 

Control 

FR_UFR1_Q_05102015_N (Site 

GH_FR1_WS_2015_ 10_26_N 

FR_FRCP1_ Q_05102015_N 

CM_MC2_WS_2015-10-26_N 

Test Result 

Decision(a:5°/o) 

Non-Significant Effect 

Non-Significant Effect 

Non-Significant Effect 

Non-Significant Effect 

Yes Passes Acceptability Criteria 

R NR+R Prop NR Prop R %Effect 

50 0.98 0.02 o.o°/c, 
4 50 0.92 0.08 6.12°/o 
3 50 0.94 0.06 4.08o/o 
0 50 0 -2.04% 
0 50 0 -2.04°/o 

Rep2 Rep 3 Rep4 Rep 5 

0.9 1 1 

0.8 0.9 

0.9 0.9 

Rep2 Rep 3 Rep 4 Rep 5 

9/10 10/10 10/10 10/10 

8/10 10/10 10/10 9/10 

9/10 9/10 10/10 10/10 

10/10 10/10 10/10 10/10 

10/10 10/10 10/10 10/10 

CETIS™ v1.8.7.16 Analyst: 

Project 

Longitude 

(Jb-

l.ec-1/lf 
QA: 



CETIS Analytical Report 

Hyalella 28-d Survival and Growth Sediment Test 

Analysis ID: 08-0317-7326 Endpoint: SuNival Rate 
Analyzed: 01Dec-1515:46 Analysis: Single 2x2 Contingency Table 
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CETIS Analytical Report Report Date: 

Test Code: 

02 Dec-15 09:46 (p 1 of 2) 

15867 I 06-8228-0530 

Hyalella 28-d Survival and Growth Sediment Test Nautilus Environmental 

Analysis ID: 13-9471-2017 Endpoint: Survival Rate CETIS Version: CETISv1.8.7 

Analyzed: 02 Dec-15 9:45 Analysis: Single 2x2 Contingency Table Official Results: Yes 

Batch ID: 07-6763-1190 Test Type: Survival-Growth Analyst: Karen Lee 

Start Date: 280ct-15 Protocol: EPA/600/R-99/064 (2000) 

Species: Hyalella azteca 

Diluent: Mod-Hard Synthetic Water 

Ending Date: 25 Nov-15 Brine: 

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

Sample Code Sample ID 

FR_UFR1 12-5022-9170 

GH_FR1 06-4454-5624 

FR_FRCP1 19-5017-0696 

CM_MC2 05-8940-3182 

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 Test 

Sample vs Sample 

FR_UFR1 

FR_UFR1 

FR_UFR1 

Data Summary 

Sample Code 

GH_FR1 

FR_FRCP1 

CM_MC2 

FR_UFR1 Reference Sed 

GH_FR1 

FR_FRCP1 

CM_MC2 

Survival Rate Detail 

Sample Code 

FR_UFR1 

GH_FR1 

FR_FRCP1 

CM_MC2 

Survival Rate Binomials 

Sample Code 

FR_UFR1 

GH_FR1 

FR_FRCP1 

CM_MC2 

000-469-187-2 

NR 

46 

47 

50 

50 

Rep 1 

0.9 

0.9 

1 

Rep 1 
9/10 

9/10 

10/10 

10/10 

Sample Date Receive Date Sample Age Client Name 

26 Oct-1513:03 27 Oct-1510:10 35h (5.5 °C) Teck Coal 

26 Oct-15 27 Oct-1510:10 48h (3.5 °C) 

26 Oct-1510:10 27 Oct-15 10:10 38h (4.5 °C) 

26 Oct-15 12:30 27 Oct-15 10:10 35h (4.1 °C) 

Sample Source 

Teck Coal 

Teck Coa! 

Teck Coa! 

Teck Coal 

Alt Hyp Trials 

C>T NA 

Test Stat P-Value 

1 1.0000 

1.0000 

1.0000 

R NR+R 

4 50 

3 50 

0 50 
0 50 

Rep2 Rep 3 

0.8 1 

0.9 0.9 

Rep 2 Rep 3 

8/10 10/10 

9/10 9/10 

10/10 10/10 

10/10 10/10 

Seed 

NA 

P-Type 

Exact 

Exact 

Exact 

Prop NR 

0.92 

0.94 

Rep4 

1 

Rep4 

10/10 

10/10 

10/10 

10/10 

Station Location Latitude 

FR_UFR1_Q_05102015_N (Site 

GH_FR1_WS_2015_ 10_26_N 

FR_FRCP1_Q_05102015_N 

CM_MC2_WS_2015-10-26_N 

Test Result 

Decision(a:5°/o) 

Non-Significant Effect 

Non-Significant Effect 

Non-Significant Effect 

Prop R %Effect 

0.08 O.Oo/o 

0.06 -2.17% 
0 -8.7% 
0 -8.7o/o 

Rep5 

0.9 

1 

Rep 5 

9/10 

10/10 

10/10 

10/10 

Project 

Longitude 

CETIS'" v1.8.7.16 Analyst:. __ _ QA: __ _ 



CETIS Analytical Report 

Hyalella 28-d Survival and Growth Sediment Test 

Analysis 10: 13-9471-2017 Endpoint: Survival Rate 

Analyzed: 02 Dec-15 9:45 Analysis: Single 2x2 Contingency Table 
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000-469-187-2 CETIS'M v1.8.7.16 

Report Date: 

Test Code: 

02 Dec-15 09:46 (p 2 of 2) 

15867 I 06-8228-0530 

Nautilus Environmental 

CETIS Version: CET!Sv1.8.7 

Official Results: Yes 

Analyst: ___ _ QA: __ _ 



CETIS Summary Report 

Hyalella 28-d Survival and Growth Sediment Test 

Batch ID: 07-6763-1190 Test Type: Surviva!wGrowth 

Start Date: 28 Oct-15 Protocol: EPA/600/R-99/064 (2000) 

Ending Date: 25 Nov-15 Species: Hyalella azteca 

Report Date: 

Test Code: 

Analyst: Karen Lee 

01 Dec-1515:49 (p 1 of 1) 

15867 I 06-8228-0530 

Nautilus Environmental 

Diluent: Mod-Hard Synthetic Water 

Brine: 

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

Sample Code Sample ID 

Control 01-1766-8348 

FR_UFR1 12-5022-9170 

GH_FR1 06-4454-5624 

FR_FRCP1 19-5017-0696 

CM_MC2 05-8940-3182 

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 0.977 
FR_UFR1 0.8733 

GH_FR1 0. 7111 

FR_FRCP1 0.723 

CM_MC2 0.673 

000-469-187-2 

Sample Date Receive Date 

280ct-15 280ct-15 

26 Oct-1513:03 27 Oct-1510:10 

260ct-15 27 Oct-1510:10 

26 Oct-15 10:10 27 Oct-1510:10 

26 Oct-1512:30 27 Oct-1510:10 

Sample Source 

Teck Coal 
Teck Coal 

Teck Coal 
Teck Coal 
Teck Coal 

Mean 

0.7681 
0.7985 

0.7446 
0.7112 

0.6148 

Rep 2 

0.7855 

0.7337 

0.7056 

0.693 

0.654 

95% LCL 

0.5945 

0.5187 
0.6797 
0.673 

0.5376 

Rep 3 
0.783 

0.934 

0.7533 

0.671 

0.515 

95°/o UCL 

0.9417 
1.078 

0.8095 
0.7494 

0.692 

Rep4 

0.598 

0.439 

0.721 

0.717 

0.599 

Sample Age Client Name 

NA Teck Coal 

35h (5.5 'C) 

48h (3.5 'C) 

38h (4.5 'C) 

35h (4.1 'C) 

Station Location Latitude 

Control 

FR_UFR1_Q_05102015_N (Site 

GH_FR1_WS_2015_ 10_26_N 

FR_FRCP1_ Q_05102015_N 

CM_MC2_WS_2015-10-26_N 

Min Max Std Err 

0.598 0.977 0.06251 

0.439 1.012 0.1008 

0.7056 0.832 0.02336 

0.671 0.752 0.01376 

0.515 0.673 0.02781 

Reps 

0.697 

1.012 

0.832 

0.752 

0.633 

Std Dev 

0.1398 

0.2253 
0.05224 
0.03076 
0.06218 

Project 

Longitude 

CVo/o 

18.2% 

28.22% 

7.02% 

4.33% 

10.11% 

%Effect 

0.0% 

-3.95% 

3.06°/o 

7.41°/o 

19.96°/o 

~ 
~>'i{f( 

CETIS'M v1.8.7.16 Analyst: __ _ QA: __ _ 



CETIS Analytical Report 

Hyalella 28~d Survival and Growth Sediment Test 

Analysis ID: 

Analyzed: 

Batch ID: 

Start Date: 

Ending Date: 

16-0596-4087 

01 Dec-15 15:48 

07-6763-1190 

28 Oct-15 

25 Nov-15 

Endpoint: Mean Ory Weight-mg 

Analysis: Nonparametric-Two Sample 

Test Type: Survival~Growth 

Protocol: EPA/600/R-99/064 (2000) 

Species: Hya!ella azteca 

Report Date: 

Test Code: 

01 Dec-15 15:49 (p 1 of 2) 

15867 I 06-8228-0530 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Karen Lee 
Diluent: Mod-Hard Synthetic Water 

Brine: 

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

Sample Code Sample ID 

Control 01-1766-8348 

FR_UFR1 12-5022-9170 

GH_FR1 06-4454-5624 

FR_FRCP1 19-5017-0696 

CM_MC2 05-8940-3182 

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 

ANOVATable 

Source Sum Squares 

Between 0.09972104 
Error 0.3113946 
Total 0.4111156 

Distributional Tests 

Attribute Test 

Sample Date 

280ct-15 

26 Oct-15 13:03 

260ct-15 

26 Oct-1510:10 

26 Oct-1512:30 

Sample Source 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Receive Date 

280ct-15 

27 Oct-1510:10 

27 Oct-1510:10 

27 Oct-1510:10 

27 Oct-1510:10 

Alt Hyp Trials Seed 

C>T NA NA 

Test Stat Critical Ties OF 

30 NA 0 8 
27 NA 0 8 
23 NA 0 8 

19 NA 0 8 

Mean Square OF 

0.02493026 4 

0.01556973 20 

24 

Test Stat Critical 
Variances Bartlett Equality of Variance 16.46 13.28 
Distribution Shapiro-Wilk W Normality 

Mean Dry Weight-mg Summary 

Sample Code 

Control 

FR_UFR1 

GH_FR1 

FR_FRCP1 

CM_MC2 

Mean Ory Weight-mg Detail 

Sample Code 

Control 

FR_UFR1 

GH_FR1 

FR_FRCP1 

CM_MC2 

Count 

5 

5 

5 

5 

5 

Rep 1 

0.977 

0.8733 

0. 7111 

0.723 

0.673 

Mean 

0.7681 

0.7985 

0.7446 

0.7112 

0.6148 

Rep 2 
0.7855 

0.7337 

0.7056 

0.693 

0.654 

0.904 0.8877 

95%1 LCL 95% UCL 

0.5945 0.9417 

0.5187 1.078 

0.6797 0.8095 

0.673 0.7494 
0.5376 0.692 

Rep 3 Rep4 

0.783 0.598 

0.934 0.439 

0.7533 0.721 

0.671 0.717 

0.515 0.599 

Sample Age Client Name 

NA Teck Coal 

35h (5.5 'C) 

48h (3.5 'C) 

38h (4.5 'C) 

35h(4.1 'C) 

Station Location 

Control 

FR_UFR1_Q_05102015_N (Site 

GH_FR1_WS_2015_ 10_26_N 

FR_FRCP1_Q_05102015_N 

CM_MC2_WS_2015-10-26_N 

Latitude 

PMSD Test Result 

19.1°/o 

P-Value P-Type Decision(a:5%) 

0.7262 Exact Non-Significant Effect 

0.5000 Exact Non-Significant Effect 

0.2103 Exact Non-Significant Effect 

0.0476 Exact Significant Effect 

F Stat P-Value Decision(a:5%) 

1.601 0.2129 Non-Significant Effect 

P-Value Decision(a:1°/G) 

0.0025 Unequal Variances 

0.0224 Normal Distribution 

Median Min Max Std Err 

0.783 0.598 0.977 0.06251 

0.8733 0.439 1.012 0.1008 

0.721 0.7056 0.832 0.02336 
0.717 0.671 0.752 0.01376 
0.633 0.515 0.673 0.02781 

Rep 5 

0.697 

1.012 

0.832 

0.752 

0.633 

Project 

Longitude 

CV% 

18.2o/o 
28.22% 
7.02% 
4.33°/o 
10.11% 

%Effect 

0.0% 
-3.95o/o 
3.06% 
7.41% 
19.96% 

~ 
~·Cfl~ 

000-469-187-2 CETIS™ v1.8.7.16 Analyst: __ _ QA:. __ _ 



CETIS Analytical Report 

Hyalella 28-d Survival and Growth Sediment Test 

Analysis ID: 16-0596-4087 

Analyzed: 01 Dec-15 15:48 

Graphics 
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000-469-187-2 

Endpoint: Mean Dry Weight-mg 

Analysis: Nonparametric-Two Sample 
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15867 I 06-8228-0530 
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CETIS Analytical Report 

Hyalella 28-d Survival and Growth Sediment Test 

Analysis ID: 

Analyzed: 

Batch ID: 

Start Date: 

Ending Date: 

08-0638-8067 

02 Dec-15 9:45 

07-6763-1190 

28 Oct-15 

25 Nov-15 

Endpoint: Mean Dry Weight-mg 

Analysis: Nonparametric-Two Sample 

Test Type: Survival-Growth 

Protocol: EPA/600/R-991064 (2000) 

Species: Hyalella azteca 

Report Date: 

Test Code: 

02 Dec-15 09:46 (p 1 of 2) 

15867 t 06-8228-0530 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Karen Lee 

Diluent: Mod-Hard Synthetic Water 

Brine: 

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

Sample Code Sample ID 

FR_UFR1 12-5022-9170 

GH_FR1 06-4454-5624 

FR_FRCP1 19-5017-0696 

CM_MC2 05-8940-3182 

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 

Wilcoxon Rank Sum Two-Sample Test 

Sample Date 

26 Oct-15 13:03 

260ct-15 

26 Oct-15 10:10 

26 Oct-15 12:30 

Sample Source 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Receive Date 

27 Oct-1510:10 

27 Oct-1510:10 

27 Oct-1510:10 

27 Oct-1510:10 

Alt Hyp Trials Seed 

C>T NA NA 

Sample Age Client Name 

35h (5.5 °C) Teck Coal 

48h (3.5 °C) 

38h (4.5 °C) 

35h (4.1 °C) 

Station Location Latitude 

FR_UFR1_Q_05102015_N (Site 

GH_FR1_WS_2015_ 10_26_N 

FR_FRCP1_ Q_05102015_N 

CM_MC2_WS_2015-10-26_N 

PMSD Test Result 

17 .8o/o 

Sample Code vs Sample Code Test Stat Critical Ties DF P-Value P·Type Decision{a:5°/o) 

FR_UFR1 GH_FR1 22 NA 0 8 0.1548 Exact Non-Significant Effect 
FR_FRCP1 21 NA 0 8 0.1111 Exact Non-Significant Effect 
CM_MC2 20 NA 0 8 0.0754 Exact Non-Significant Effect 

ANOVA Table 

Source Sum Squares Mean Square DF F Stat P-Value Decision(a:5%) 
Between 0.0893807 0.02979356 3 2.044 o.1483 Non-Significant Effect 
Error 0.2332377 0.01457735 16 
Total 0.3226184 19 

Distributional Tests 

Attribute Test Test Stat ·Critical P-Value Decision{ a: 1°/o) 
Variances Bartlett Equality of Variance 16.26 11.34 0.0010 Unequal Variances 
Distribution Shapiro-Wilk W Normality 0.8545 0.866 0.0063 Non-normal Distribution 

Mean Dry Weight-mg Summary 

Sample Code Count Mean 95% LCL 95% UCL Median Min Max Std Err 
FR_UFR1 5 0.7985 0.5187 1.078 0.8733 0.439 1.012 0.1008 
GH_FR1 5 0.7446 0.6797 0.8095 0.721 0.7056 0.832 0.02336 
FR_FRCP1 5 0.7112 0.673 0.7494 0.717 0.671 0.752 0.01376 
CM_MC2 5 0.6148 0.5376 0.692 0.633 0.515 0.673 0.02781 

Mean Dry Weight-mg Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 Rep 5 
FR_UFR1 0.8733 0.7337 0.934 0.439 1.012 
GH_FR1 0.7111 0.7056 0.7533 0.721 0.832 
FR_FRCP1 0.723 0.693 0.671 0.717 0.752 
CM_MC2 0.673 0.654 0.515 0.599 0.633 

Project 

Longitude 

CV% 0/oEffect 

28.22% 0.0%1 
7.02% 6.75% 
4.33% 1 o.g3°/o 

10.11% 23.0o/o 

~ 
))ee> ''i / 1 ~ 

000-469-187-2 CETIS'M v1.8.7.16 Analyst: __ _ QA: __ _ 



CETIS Analytical Report 

Hyalella 28wd Survival and Growth Sediment Test 

Analysis ID: 08-0638-8067 Endpoint: Mean Dry Weight-mg 

Analyzed: 02 Dec-15 9:45 Analysis: Nonparametric-Two Sample 
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Client: \e!:i_L 

w.o.#: l <;~:}' 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 

FfL_ llt:fti (;Ii,'\ )J52&/t5 S°O '1-·0 -::r· 2 13& S'O q.s; l"W Jf-l 
l::\l_ WC\'i l i'.) • \ {()· 2 20o w<D b-8 680 
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Rl-\f-t(l{ l'O ·S lO.-:i. '1()\:i n!D ~-2 b'.20 
c, \\ 'r\1.1 \(),() lll ·2 \'\\, If· 8 4&o 
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Reviewed by: ~/ Date Reviewed: '\)e.c:- · j' : Vil I-\ 

Version 1.0 Issued June 26, 2006 Nautilus Environmental 



Client: Tecll 

W.0.#: l 'J]'(:,'1" Hardness and Alkalinity Datasheet 

Alkalinity Hardness 

Volume of 
Sample (ml) 0.02N (ml) of0.02N Sample 0.01M Total 
Volume HCUH2S04 HCUH,S04 Total Alkalinity Volume EDTA Hardness 

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

\:(l _\A.~ iM N!Jv !!.[!$ <;°t) ':l-· > :t-~ 1 l\I.\ S'o g. "1 lt-8 ~ 
FQ.._ f(Lt(J i to,q \\, 0 2llo I ol!I &•·'* f,qo 
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Reviewed by: ~ Date Reviewed: ~- 1 ?-i>Cf"" 

\ Version 1.0 Issued June 26, 2006 Nautilus Environmental 



 

 

APPENDIX D – Pimephales promelas Toxicity Test Data 



ATTN:  Krysta Pearcy Received: various dates
Nautilus Environmental Report Date: 2015/12/08
8664 Commerce Court Version: FINAL
Burnaby, BC
Canada  

NAU104
15-1475; 15-1476; 15-1477; 15-1478

Client Reference: FR_FRCP1
FR_UFR1
GH_FR1_WS
CM_MC2_WS
not given

Senior Verifier

HydroQual Test Report
Client:
Reference:

Billing:



Fathead Minnow Bench Sheet

Written by JP on 2015/05/01 HydroQual Laboratories Ltd. File: FM 32 Day
F063

Method FM 32 Day ELS Client NAU104 Reference: Control
 
Test Log

AM PM First Second 

2015/10/28 0 1700 - - ML HKS

2015/10/29 1 1210 - - ML DS

2015/10/30 2 0830 - - ML JP

2015/10/31 3 0900 - - CQ JP

2015/11/01 4 0930 - - ML HKS

2015/11/02 5 1140 -  ML DS

2015/11/03 6 1000   HKS JP

2015/11/04 7 0945   ML HKS

2015/11/05 8 1330   HKS DS

2015/11/06 9 0930   HKS CQ

2015/11/07 10 1300   HS JN

2015/11/08 11 1330   ML DS

2015/11/09 12 1030   ML JP

2015/11/10 13 1030   ML CQ

2015/11/11 14 1145   ML JN

2015/11/12 15 1200   HS JP

2015/11/13 16 1000   HS JP

2015/11/14 17 1530   DS -

2015/11/15 18 1600   ML DS

2015/11/16 19 0930   ML JP

2015/11/17 20 1030   ML DS

2015/11/18 21 1030   HS DS

2015/11/19 22 0945   HS ML

2015/11/20 23 1100   HS CQ

2015/11/21 24 1030   HS JN

2015/11/22 25 1300   ML DS

2015/11/23 26 1345   ML HS

2015/11/24 27 1340   ML HS

2015/11/25 28 1045   JN HS

2015/11/26 29 1330   HS DS

2015/11/27 30 1000   HS JN

2015/11/28 31 1100   DS JN

2015/11/29 32 1000 - - JK CQ

Date Day Time Technicians
Chem. Fed

ML 2 -

ML 2 -

Feeding Rate Bench Sheet Review Cart
Used

ML/HKS 2 -

ML 2 1 mL

HKS 2 1 mL

CQ 2 -

ML 2 -

HKS 2 1 mL

HS 2 1 mL

ML 2 1 mL

HKS 2 1 mL

ML 2 1 mL

ML 2 1 mL

ML 2 1 mL

ML 2 1 mL

DS 2 1 mL

ML/DS 2 1 mL

HS 2 1 mL

HS 2 1 mL

ML 2 1.5 mL

ML 2 1 mL

ML 2 1.5 mL

HS 2 1.5 mL

HS 2 1.5 mL

HS 2 1.5 mL

ML/HS 2 1.5 mL

HS/JN 2 1.5 mL

ML 2 1.5 mL

ML 2 1.5 mL

DS/JN 2 1.5 mL

JK/JW 2 -

HS/DS 2 1.5 mL

HS/JN 2 1.5 mL



Fathead Minnow Bench Sheet

Written by JP on 2015/05/01 HydroQual Laboratories Ltd. File: FM 32 Day
F063

Method FM 32 Day ELS Client NAU104 Reference  Control

Control hatching success must be >66% (≥10 per replicate). Post hatch survival must be >70%. 

replicate Alive Embryos Dead Embryos Alive Embryos
Dead 

Embryos Cull to 15 
Alive 

Embryos Alive Hatched
Alive 

Embryos
Alive 

Hatched

a 15 0 15 0 15 15 - 3 12

b 15 0 15 0 15 15 - 2 13

c 13 2 12 1 15 15 - 2 13

d 15 0 15 0 15 14 1 10 5

e 30 0 30 0

f 29 1 27 2

replicate

a

b

c

d

replicate

a

b

c

d

replicate

a

b

c

d

replicate

a

b

c

d

Average

Number of Alive Embryos and Hatched Organisms 
Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 Day 7 Day 8 

13 (+2embryos) 13 12 12

Alive Hatched Alive Hatched Alive Hatched Alive Hatched 

14(+1embryo) 14 14 14

15 15 15 15

13(+2embryo) 13 13 13

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 

Number of Alive Organisms 

Day 9 Day 10 Day 11 Day 12 Day 13 Day 14 Day 15 Day 16

12 12

15 15 15 15 15 15 15 15

12 12 12 12 12 12

14 14

13 13 13 13(1) 13(1) 13 13 13

14 14 14 14 14 14

Day 23 Day 24

12 12 12 12 12 12 12 12

Day 17 Day 18 Day 19 Day 20 Day 21 Day 22

14 14

14 14 14 14 14 14 14 14

14 14 14 14 14 14

13 13

Day 25 Day 26 Day 27 Day 28 Day 29 Day 30 Day 31 Day 32

13 13 13 13 13 13

12 12

14 14 14 14 14 14 14 14

12 12 12 12 12 12

14 14

13 13 13 13 13 13 13 13

14 14 14 14 14 14

87% 92% 80% 10 1.45 0%

Comments/Observations: None

Hatching Success Post Hatch Survival Cumulative Survival 
Average Length 

(mm) Dry Weight per fish (mg)
Incidence of 
Deformities 

93% 100% 93% 8 1.36 0%

100% 93% 93% 8 1.07 7%

92% 96% 88% 9 1.37 2%

87% 100% 87% 9 1.60 0%



Fathead Minnow Bench Sheet

Written by JP on 2015/05/01 HydroQual Laboratories Ltd. File: FM 32 Day
F063

Method FM 32 Day ELS Client NAU104 Reference Control

Chemistries 

New Old New Old New Old New Old New Old New Old New Old New Old 

pH 8.0 - 8.1 8.0 8.1 7.9 8.0 8.0 8.1 7.8 8.1 7.9 8.1 8.1 8.0 8.0

EC (µS/cm) 503 - 489 498 498 492 500 510 471 470 487 479 466 480 462 407

DO (mg/L) 7.3 - 7.3 6.6 7.3 7.0 7.4 7.3 7.3 7.0 7.2 7.1 7.0 7.0 7.0 7.0

Temp. (oC) 23.5 - 23.6 23.5 23.5 23.5 23.5 23.5 23.6 23.5 23.5 23.5 23.5 23.6 23.5 23.5

New Old New Old New Old New Old New Old New Old New Old New Old 

pH 8.1 7.9 8.0 7.9 8.1 8.1 8.1 8.1 8.1 7.9 7.9 8.1 8.2 8.1 8.0 7.9

EC (µS/cm) 454 475 467 470 448 483 493 493 506 503 470 505 456 490 478 482

DO (mg/L) 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.2 7.3 7.3

Temp. (oC) 23.8 23.7 23.5 23.7 23.9 23.5 23.6 23.5 23.5 23.5 23.5 23.5 23.7 23.5 24.1 23.5

New Old New Old New Old New Old New Old New Old New Old New Old 

pH 8.0 8.0 8.1 8.1 8.2 8.1 8.2 8.2 8.1 7.8 8.1 7.8 8.1 8.0 8.0 8.0

EC (µS/cm) 475 484 445 478 448 490 475 459 466 466 439 439 408 413 403 412

DO (mg/L) 7.3 7.3 7.3 7.2 7.2 7.1 7.3 7.3 7.3 6.3 7.3 7.3 7.3 7.3 7.3 7.3

Temp. (oC) 23.9 23.5 23.6 23.6 23.5 23.5 23.5 23.5 23.5 23.5 23.9 23.6 23.6 23.5 23.6 23.5

New Old New Old New Old New Old New Old New Old New Old New Old 

pH 8.0 8.1 8.3 8.1 8.1 8.0 8.0 7.9 7.9 7.8 8.0 7.6 8.0 7.9 7.8 8.0

EC (µS/cm) 419 416 400 413 394 414 393 408 429 425 431 449 414 431 434 440

DO (mg/L) 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3

Temp. (oC) 23.5 23.5 23.7 23.5 23.5 23.5 23.5 23.5 23.6 23.5 23.6 23.5 23.5 23.5 23.5 23.6

New Old AVERAGE SD CV AVERAGE SD CV 

pH - 7.9 pH 8.1 0.10 1.2 pH 8.0 0.13 1.6

EC (µS/cm) - 474 EC (µS/cm) 454 34 7.4 EC (µS/cm) 461 33 7.2

DO (mg/L) -
7.5

DO 7.3 0.07 0.9 DO 7.2 0.23 3.2

Temp. (oC) - 23.7 Temp. (oC) 24 0.16 2.1 Temp. (oC) 24 0.06 0.3

Day 6 Day 7

Day 8 Day 9 Day 10 Day 11 Day 12 Day 13 Day 14 Day 15

Day 0 Day 1 Day 2 Day 3 Day 4 Day 5

Day 22 Day 23

Day 24 Day 25 Day 26 Day 27 Day 28 Day 29 Day 30 Day 31

Day 16 Day 17 Day 18 Day 19 Day 20 Day 21

Day 32 New Solutions Old Solutions 



Fathead Minnow Bench Sheet

Written by JP on 2015/05/01 HydroQual Laboratories Ltd. File: FM 32 Day
F063

Method FM 32 Day ELS Client NAU104 Reference: Control

Fish Length (mm) Fish Length (mm) 

1 10 1 5

2 11 2 7

3 11 3 10

4 9 4 8

5 8 5 8

6 8 6 8

7 10 7 6

8 9 8 3

9 11 9 8

10 11 10 8

11 8 11 8

12 na *killed by technician prior to observation and length 12 10

13 - measurement 13 8

14 - 14 9

15 - 15 -

Dry Weight(mg) 
per fish 

1.45 Dry Weight(mg) 
per fish 

1.07

Avg. length (mm) 10 Avg. length (mm) 8

Fish Length (mm) Fish Length (mm) 

1 11 1 9

2 10 2 9

3 9 3 8

4 4 4 8

5 7 5 7

6 8 6 10

7 9 7 7

8 8 8 10

9 10 9 10

10 7 10 9

11 11 11 8

12 8 12 9

13 7 13 12

14 9 14 -

15 - 15 -

Dry Weight(mg) 
per fish 

1.36 Dry Weight(mg) 
per fish 

1.60

Avg. length (mm) 8 Avg. length (mm) 9

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

Replicate A Replicate B

Normal/ Abnormal Normal/ Abnormal 

Test Termination 

N N

N N

N N

N N

N N

N N

N A/S

N N

N N

N N

N N

- N

- -

na* N

- N

Replicate C Replicate D

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 -

- -
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Client: NAU104
Reference: 15-1476

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
signed-in: various dates at: various times by: MC
container: 6 x 20L carboys sample condition: good condition 

seals present: no initials on seals: no
storage: 4 +/1 2 degreed in darkness initial temperature (oC): 5; 8; 8; 12; 9

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_05

102015_N
FR_UFR1_Q_
12102015_N

FR_UFR1_Q_1
9102015_N

FR_UFR1_Q_
26102015_N

FR_UFR1_Q_
02112015_N

collection date: 2015/10/26 2015/11/02 2015/11/09 2015/11/16 2015/11/24
collection time: 1303 1000 1030 1200 1215

pH: 7.9 7.9 7.9 7.9 8.0
EC (µS/cm): 375 403 335 336 341
DO (mg/L): 9.6 12.7 9.1 9.6 10.9
temp (oC): 10.8 153 15.7 10.9 8.7
hardness: 161 154 174 177 149
alkalinity: 133 154 187 189 121

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): HKS__

Test Log:
test code: FM-32D

started: 2015/10/28
ended: 2015/11/29

prelim made: -
prelim sent: -

reported: 2015/12/03

FR_UFR1

mailto:krysta@nautilusenvironmental.com


Fathead Minnow Bench Sheet

Written by JP on 2015/05/01 HydroQual Laboratories Ltd. File: FM 32 Day
F063

Method FM 32 Day ELS Client NAU104 Reference: 15-1476
 
Test Log

AM PM First Second 

2015/10/28 0 1700 - - ML HKS

2015/10/29 1 1210 - - ML DS

2015/10/30 2 0830 - - ML JP

2015/10/31 3 0900 - - CQ JP

2015/11/01 4 0925 - - ML HKS

2015/11/02 5 1115 -  ML DS

2015/11/03 6 1000   HKS JP

2015/11/04 7 0945   ML HKS

2015/11/05 8 1330   HKS DS

2015/11/06 9 0930   HKS CQ

2015/11/07 10 1300   HS JN

2015/11/08 11 1330   ML DS

2015/11/09 12 1030   ML JP

2015/11/10 13 1030   ML CQ

2015/11/11 14 1130   ML JW

2015/11/12 15 1200   HS JP

2015/11/13 16 1000   HS JP

2015/11/14 17 1530   DS -

2015/11/15 18 1600   ML DS

2015/11/16 19 0930   ML JP

2015/11/17 20 1030   ML DS

2015/11/18 21 1030   HS DS

2015/11/19 22 0945   HS ML

2015/11/20 23 1100   HS CQ

2015/11/21 24 1045   HS JN

2015/11/22 25 1300   ML DS

2015/11/23 26 1345   ML HS

2015/11/24 27 1340   ML HS

2015/11/25 28 1045   JN HS

2015/11/26 29 1330   HS DS

2015/11/27 30 1000   HS JN

2015/11/28 31 1100   DS JN

2015/11/29 32 1125 - - JK CQ

Date Day Time Technicians
Chem. Fed

ML 2 -

ML 2 -

Feeding Rate Bench Sheet Review Cart
Used

ML/HKS 2 -

ML 2 1 mL

HKS 2 1 mL

CQ 2 -

ML 2 -

HKS 2 1 mL

HS 2 1 mL

ML 2 1 mL

HKS 2 1 mL

ML 2 1 mL

ML 2 1 mL

ML 2 1 mL

ML 2 1 mL

DS 2 1 mL

ML/DS 2 1 mL

HS 2 1 mL

HS 2 1 mL

ML 2 1.5 mL

ML 2 1 mL

ML 2 1.5 mL

60

60

60

90

HS 2 1.5 mL

HS 2 1.5 mL

HS 2 1.5 mL

ML/HS 2 1.5 mL

HS/JN 2 1.5 mL

ML 2 1.5 mL

ML 2 1.5 mL

DS/JN 2 1.5 mL

JK/JW 2 -

HS/DS 2 1.5 mL

HS/JN 2 1.5 mL

Sample Pre-
Aeration Time 

(minutes)

90

90

90

90

90

90

90

90

90

90

90

90

90

90

75

60

60

60

90

-

60

60

60

60

60

60

60

60

60



Fathead Minnow Bench Sheet

Written by JP on 2015/05/01 HydroQual Laboratories Ltd. File: FM 32 Day
F063

Method FM 32 Day ELS Client NAU104 Reference  15-1476

Control hatching success must be >66% (≥10 per replicate). Post hatch survival must be >70%. 

replicate Alive Embryos Dead Embryos Alive Embryos
Dead 

Embryos Cull to 15 
Alive 

Embryos Alive Hatched
Alive 

Embryos
Alive 

Hatched

a 13 2 13 0 15 13 2 5 10

b 15 0 15 0 15 14 1 10 5

c 14 1 14 0 15 13 2 2 13

d 15 0 15 0 15 15 0 11 4

e 29 1 29 0

f 28 2 27 1

replicate

a

b

c

d

replicate

a

b

c

d

replicate

a

b

c

d

replicate

a

b

c

d

Average

Number of Alive Embryos and Hatched Organisms 
Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 Day 7 Day 8 

13 (+2embryos) 13 13 7

Alive Hatched Alive Hatched Alive Hatched Alive Hatched 

15 14 14 11

12 (+2embryos) 14 14 14

15 15 15 15

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 

Number of Alive Organisms 

Day 9 Day 10 Day 11 Day 12 Day 13 Day 14 Day 15 Day 16

6 6

14 14 14 13 13 13 13 13

7 6 6 6 6 (1) 6

11 11

14 14 14 14 14 14 14 14

11 11 11 11 11 11

Day 23 Day 24

6 6 6 6 6 6 6 6

Day 17 Day 18 Day 19 Day 20 Day 21 Day 22

12 12

11 11 11 11 11 11 11 11

13 13 13 13 13 (1) 12

14 14

Day 25 Day 26 Day 27 Day 28 Day 29 Day 30 Day 31 Day 32

14 14 14 14 14 14

6 6

12 12 12 12 12 12 12 12

6 6 6 6 6 6

11 11

14 14 14 14 14 14 14 14

11 11 11 11 11 11

87% 46% 40% 11 3.23 0%

Comments/Observations: None

Hatching Success Post Hatch Survival Cumulative Survival 
Average Length 

(mm) Dry Weight per fish (mg)
Incidence of 
Deformities 

100% 73% 73% 9 1.75 0%

93% 86% 80% 8 1.31 8%

95% 75% 72% 9 1.91 2%

100% 93% 93% 8 1.37 0%



Fathead Minnow Bench Sheet

Written by JP on 2015/05/01 HydroQual Laboratories Ltd. File: FM 32 Day
F063

Method FM 32 Day ELS Client NAU104 Reference 15-1476

Chemistries 

New Old New Old New Old New Old New Old New Old New Old New Old 

pH 8.2 - 8.3 8.2 8.2 8.0 8.1 8.2 8.2 8.2 8.2 8.0 8.2 8.1 8.1 8.1

EC (µS/cm) 391 - 390 383 391 386 373 395 390 389 388 381 388 383 375 352

DO (mg/L) 7.4 - 7.3 7.0 7.3 7.2 7.5 7.3 7.3 7.2 7.3 7.3 7.3 7.3 7.3 7.3

Temp. (oC) 23.5 - 23.5 23.5 23.5 23.5 23.5 23.5 23.6 23.5 23.8 23.5 23.8 23.6 23.5 23.5

New Old New Old New Old New Old New Old New Old New Old New Old 

pH 8.2 8.2 8.1 8.1 8.3 8.2 8.3 8.2 8.2 8.2 8.2 8.1 8.3 8.3 8.3 8.2

EC (µS/cm) 375 370 376 374 372 366 373 386 374 372 373 376 371 395 369 418

DO (mg/L) 7.3 7.3 7.3 7.3 7.3 7.1 7.3 7.3 7.3 7.3 7.2 7.2 7.2 6.9 7.3 7.3

Temp. (oC) 23.6 23.9 23.6 23.7 24.0 23.9 23.5 23.5 23.8 23.5 24.4 23.5 24.3 24.3 23.8 23.6

New Old New Old New Old New Old New Old New Old New Old New Old 

pH 8.1 8.2 8.1 8.2 8.3 8.1 8.3 8.4 8.2 8.2 8.3 8.3 8.3 8.2 8.3 8.2

EC (µS/cm) 365 400 369 380 380 380 363 368 381 381 344 370 322 338 332 373

DO (mg/L) 7.3 7.2 7.3 7.1 7.3 6.9 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3

Temp. (oC) 23.9 23.6 23.7 23.6 23.5 23.5 23.5 23.5 23.5 23.5 23.9 23.8 23.6 23.5 23.6 23.5

New Old New Old New Old New Old New Old New Old New Old New Old 

pH 8.3 8.3 8.4 8.3 8.1 8.1 8.3 8.1 8.2 8.1 8.2 8.1 8.1 8.1 8.1 8.1

EC (µS/cm) 394 374 322 344 328 336 382 391 343 377 347 394 351 377 370 400

DO (mg/L) 7.3 7.2 7.3 7.3 7.3 7.3 7.3 6.9 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3

Temp. (oC) 23.7 23.6 23.5 23.5 23.5 23.5 23.5 23.5 23.9 23.5 24.2 23.8 23.6 23.5 23.5 23.6

New Old AVERAGE SD CV AVERAGE SD CV 

pH - 8.2 pH 8.2 0.09 1.0 pH 8.2 0.09 1.1

EC (µS/cm) - 379 EC (µS/cm) 368 21 5.7 EC (µS/cm) 378 18 4.6

DO (mg/L) -
7.3

DO 7.3 0.04 0.5 DO 7.2 0.13 1.8

Temp. (oC) - 23.6 Temp. (oC) 24 0.25 3.4 Temp. (oC) 24 0.18 0.7

Day 6 Day 7

Day 8 Day 9 Day 10 Day 11 Day 12 Day 13 Day 14 Day 15

Day 0 Day 1 Day 2 Day 3 Day 4 Day 5

Day 22 Day 23

Day 24 Day 25 Day 26 Day 27 Day 28 Day 29 Day 30 Day 31

Day 16 Day 17 Day 18 Day 19 Day 20 Day 21

Day 32 New Solutions Old Solutions 



Fathead Minnow Bench Sheet

Written by JP on 2015/05/01 HydroQual Laboratories Ltd. File: FM 32 Day
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Method FM 32 Day ELS Client NAU104 Reference: 15-1476

Fish Length (mm) Fish Length (mm) 

1 8 1 9

2 13 2 8

3 12 3 6

4 11 4 9

5 9 5 8

6 10 6 8

7 - 7 9

8 - 8 8

9 - 9 10

10 - 10 7

11 - 11 4

12 - 12 5

13 - 13 -

14 - 14 -

15 - 15 -

Dry Weight(mg) 
per fish 

3.23 Dry Weight(mg) 
per fish 

1.31

Avg. length (mm) 11 Avg. length (mm) 8

Fish Length (mm) Fish Length (mm) 

1 9 1 4 * accidently killed by tech 

2 8 2 9 prior to observation 

3 8 3 7

4 11 4 7

5 8 5 11

6 8 6 8

7 9 7 6

8 8 8 7

9 8 9 4

10 9 10 10

11 8 11 8

12 - 12 7

13 - 13 8

14 - 14 9

15 - 15 -

Dry Weight(mg) 
per fish 

1.75 Dry Weight(mg) 
per fish 

1.37

Avg. length (mm) 9 Avg. length (mm) 8

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

Replicate A Replicate B

Normal/ Abnormal Normal/ Abnormal 

Test Termination 

normal normal

normal normal

normal normal

normal normal

- normal

normal normal

normal normal

- normal

- abnormal spine

- normal

- normal

- -

- -

- normal

- -

Replicate C Replicate D

Normal/ Abnormal Normal/ Abnormal 

normal na*

normal normal

normal normal

normal normal

normal normal

normal normal

normal normal

normal normal

normal normal

- normal

- normal

normal normal

normal normal 

-  normal

- -
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Client: NAU104
Reference: 15-1475

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
signed-in: various dates at: various times by: MC
container: 6 x 20 L carboys sample condition: good condition 

seals present: no initials on seals: no
storage: 4 +/- 2 degrees in darkness initial temperature (oC): 5; 8; 8; 12; 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_Q-
05102015_N 

FR_FRCP1_Q-
12102015_N 

FR_FRCP1_Q-
19102015_N 

FR_FRCP1_Q-
26102015_N 

FR_FRCP1_Q-
02112015_N 

collection date: 2015/10/26 2015/11/02 2015/11/09 2015/11/16 2015/11/24
collection time: 1010 1154 1144 0930 1215

pH: 7.8 7.9 7.9 7.4 7.8
EC (µS/cm): 1084 1077 980 892 1166
DO (mg/L): 8.9 9.1 8.7 8.8 11.0
temp (oC): 14.5 12.6 15.7 12.0 8.7
hardness: 509 538 568 435 562
alkalinity: 161 199 212 244 203

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): ML, MC__

Test Log:
test code: FM-32D

started: 2015/10/28
ended: 2015/11/29

prelim made: -
prelim sent: -

reported: 2015/12/03

FR_FRCP1

mailto:krysta@nautilusenvironmental.com
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Written by JP on 2015/05/01 HydroQual Laboratories Ltd. File: FM 32 Day
F063

Method FM 32 Day ELS Client NAU104 Reference: 15-1475
 
Test Log

AM PM First Second 

2015/10/28 0 1700 - - ML HKS

2015/10/29 1 1210 - - ML DS

2015/10/30 2 0815 - - ML JP

2015/10/31 3 0900 - - CQ JP

2015/11/01 4 0930 - - ML HKS

2015/11/02 5 1130 -  ML DS

2015/11/03 6 1000   HKS JP

2015/11/04 7 0945   ML HKS

2015/11/05 8 1330   HKS DS

2015/11/06 9 0930   HKS CQ

2015/11/07 10 1300   HS JN

2015/11/08 11 1330   ML DS

2015/11/09 12 1030   ML JP

2015/11/10 13 1030   ML CQ

2015/11/11 14 1130   ML JN

2015/11/12 15 1200   HS JP

2015/11/13 16 1000   HS JP

2015/11/14 17 1530   DS -

2015/11/15 18 1600   ML DS

2015/11/16 19 0930   ML JP

2015/11/17 20 1030   ML DS

2015/11/18 21 1030   HS DS

2015/11/19 22 0945   HS ML

2015/11/20 23 1100   HS CQ

2015/11/21 24 1030   HS JN

2015/11/22 25 1300   ML DS

2015/11/23 26 1345   ML HS

2015/11/24 27 1340   ML HS

2015/11/25 28 1045   JN HS

2015/11/26 29 1330   HS DS

2015/11/27 30 1000   HS JN

2015/11/28 31 1100   DS JN

2015/11/29 32 1040 - - JK CQ

90

90

-

60

60

60

60

60

60

60

60

60

60

60

90

75

60

60

60

90

90

90

90

Sample Pre-
Aeration Time 

(minutes)

90

90

90

90

90

90

90

90

DS/JN 2 1.5 mL

JK/JW 2 -

HS/DS 2 1.5 mL

HS/JN 2 1.5 mL

ML/HS 2 1.5 mL

HS/JN 2 1.5 mL

ML 2 1.5 mL

ML 2 1.5 mL

HS 2 1.5 mL

HS 2 1.5 mL

HS 2 1.5 mL

ML 2 1.5 mL

ML 2 1 mL

ML 2 1.5 mL 60

90

DS 2 1 mL

ML/DS 2 1 mL

HS 2 1 mL

HS 2 1 mL

ML 2 1 mL

ML 2 1 mL

ML 2 1 mL

ML 2 1 mL

HKS 2 1 mL

HS 2 1 mL

ML 2 1 mL

HKS 2 1 mL

ML 2 1 mL

HKS 2 1 mL

CQ 2 -

ML 2 -

ML 2 -

Feeding Rate Bench Sheet Review Cart
Used

ML/HKS 2 -

Date Day Time Technicians
Chem. Fed

ML 2 -



Fathead Minnow Bench Sheet

Written by JP on 2015/05/01 HydroQual Laboratories Ltd. File: FM 32 Day
F063

Method FM 32 Day ELS Client NAU104 Reference  15-1475

Control hatching success must be >66% (≥10 per replicate). Post hatch survival must be >70%. 

replicate Alive Embryos Dead Embryos Alive Embryos
Dead 

Embryos Cull to 15 
Alive 

Embryos Alive Hatched
Alive 

Embryos
Alive 

Hatched

a 15 0 15 0 15 14 1 5 10

b 15 0 15 0 15 12 3 5 10

c 14 1 14 0 15 13 2 1 14

d 14 1 14 0 15 13 2 2 13

e 25 5 25 0

f 30 0 30 0

replicate

a

b

c

d

replicate

a

b

c

d

replicate

a

b

c

d

replicate

a

b

c

d

Average 98% 86% 85% 9 1.87 2%

100% 100% 100% 9 1.53 7%

100% 93% 93% 9 1.74 0%

93% 71% 67% 10 2.36 0%

100% 80% 80% 9 1.85 0%

Comments/Observations: None

Hatching Success Post Hatch Survival Cumulative Survival 
Average Length 

(mm) Dry Weight per fish (mg)
Incidence of 
Deformities 

14 14

15 15 15 15 15 15 15 15

14 14 14 14 14 14

12 12

10 10 10 10 10 10 10 10

12 12 12 12 12 12

15 15

Day 25 Day 26 Day 27 Day 28 Day 29 Day 30 Day 31 Day 32

15 15 15 15 15 15

10 10

14 14 14 14 14 14 14 14

10 10 10 10 10 10

Day 23 Day 24

12 12 12 12 12 12 12 12

Day 17 Day 18 Day 19 Day 20 Day 21 Day 22

14 14

15 15 15 15 15 15 15 15

14 14 14 14 14 14

12 12

11(1) 11(1) 10 10 10 10 10 10

13(1) 13(1) 13(1) 12 12 12

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 

Number of Alive Organisms 

Day 9 Day 10 Day 11 Day 12 Day 13 Day 14 Day 15 Day 16

15 15 15 15

15 15 15 14

14 14 14 11

15 15 14(1) 14(1)

Alive Hatched Alive Hatched Alive Hatched Alive Hatched 

Number of Alive Embryos and Hatched Organisms 
Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 Day 7 Day 8 



Fathead Minnow Bench Sheet

Written by JP on 2015/05/01 HydroQual Laboratories Ltd. File: FM 32 Day
F063

Method FM 32 Day ELS Client NAU104 Reference 15-1475

Chemistries 

New Old New Old New Old New Old New Old New Old New Old New Old 

pH 8.1 - 8.2 8.2 8.2 8.0 8.1 8.0 8.1 7.8 8.1 7.8 8.1 8.1 8.1 8.0

EC (µS/cm) 1061 - 1009 1008 1051 1008 1046 1050 1053 1017 1041 1025 1036 1001 998 890

DO (mg/L) 7.4 - 7.3 6.7 7.3 7.1 7.5 7.1 7.3 7.1 7.3 7.3 7.3 7.3 7.3 7.2

Temp. (oC) 23.5 - 23.5 23.5 23.5 23.5 23.5 23.5 23.5 23.5 23.4 23.5 23.6 23.8 23.5 23.5

New Old New Old New Old New Old New Old New Old New Old New Old 

pH 8.2 8.1 8.0 8.0 8.2 8.1 8.2 8.1 8.2 8.0 8.2 8.1 8.2 8.1 8.1 8.0

EC (µS/cm) 990 895 1007 905 993 921 980 908 1003 904 996 901 988 916 899 912

DO (mg/L) 7.3 7.2 7.3 7.3 7.3 7.2 7.3 7.2 7.3 7.2 7.3 7.2 7.1 7.3 7.3 7.3

Temp. (oC) 23.8 23.5 23.6 23.8 24 23.6 23.5 23.5 23.6 23.5 24.2 23.5 24.9 23.5 24 23.5

New Old New Old New Old New Old New Old New Old New Old New Old 

pH 8.0 8.1 8.1 8.0 8.2 8.1 8.2 8.2 8.1 8.0 8.2 8.1 8.2 8.1 8.2 8.0

EC (µS/cm) 1054 951 1033 970 1048 945 1036 975 1035 942 994 974 933 869 908 856

DO (mg/L) 7.3 7.3 7.3 7.0 7.3 7.2 7.3 7.1 7.3 7.0 7.3 7.2 7.3 7.3 7.3 7.3

Temp. (oC) 23.8 23.5 23.5 23.6 23.5 23.5 23.5 23.5 23.5 23.5 23.8 23.5 23.8 23.5 23.6 23.6

New Old New Old New Old New Old New Old New Old New Old New Old 

pH 8.1 8.1 8.2 8.2 8.2 8.0 8.1 7.7 8.1 7.9 8.1 7.9 8.0 8.1 8.1 8.0

EC (µS/cm) 913 855 903 860 688 859 920 885 929 921 1099 901 956 1155 1171 1016

DO (mg/L) 7.3 7.3 7.3 7.3 7.2 7.3 7.3 6.7 7.3 7.3 7.3 7.3 7.2 7.3 7.3 7.3

Temp. (oC) 23.7 23.6 23.6 23.5 23.9 23.5 23.5 23.5 23.8 23.5 24.2 23.6 23.5 23.8 23.5 23.5

New Old AVERAGE SD CV AVERAGE SD CV 

pH - 8.0 pH 8.1 0.07 0.8 pH 8.0 0.11 1.4

EC (µS/cm) - 1088 EC (µS/cm) 993 83 8.3 EC (µS/cm) 946 72 7.7

DO (mg/L) -
7.3

DO 7.3 0.05 0.7 DO 7.2 0.16 2.2

Temp. (oC) - 23.8 Temp. (oC) 24 0.31 4.2 Temp. (oC) 24 0.10 0.4

Day 32 New Solutions Old Solutions 

Day 22 Day 23

Day 24 Day 25 Day 26 Day 27 Day 28 Day 29 Day 30 Day 31

Day 16 Day 17 Day 18 Day 19 Day 20 Day 21

Day 6 Day 7

Day 8 Day 9 Day 10 Day 11 Day 12 Day 13 Day 14 Day 15

Day 0 Day 1 Day 2 Day 3 Day 4 Day 5



Fathead Minnow Bench Sheet

Written by JP on 2015/05/01 HydroQual Laboratories Ltd. File: FM 32 Day
F063

Method FM 32 Day ELS Client NAU104 Reference: 15-1475

Fish Length (mm) Fish Length (mm) 

1 9 1 11

2 10 2 8

3 10 3 9

4 8 4 10

5 9 5 10

6 10 6 9

7 10 7 12

8 7 8 9

9 9 9 10

10 8 10 10

11 10 11 -

12 8 12 -

13 - 13 -

14 - 14 -

15 - 15 -

Dry Weight(mg) 
per fish 

1.85 Dry Weight(mg) 
per fish 

2.36

Avg. length (mm) 9 Avg. length (mm) 10

Fish Length (mm) Fish Length (mm) 

1 10 1 6

2 10 2 10

3 8 3 10

4 7 4 10

5 8 5 9

6 8 6 8

7 11 7 8

8 8 8 9

9 9 9 5

10 7 10 11

11 10 11 9

12 9 12 9

13 9 13 7

14 10 14 8

15 - 15 11

Dry Weight(mg) 
per fish 

1.74 Dry Weight(mg) 
per fish 

1.53

Avg. length (mm) 9 Avg. length (mm) 9

N N

N N

N N

N N

- N

N N

N N

N N

N N

N N

Replicate C Replicate D

Normal/ Abnormal Normal/ Abnormal 

N A/S

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

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

Replicate A Replicate B

Normal/ Abnormal Normal/ Abnormal 

Test Termination 



Internal Tracking Sheet 

Page 1 of 5

Client: NAU104
Reference: 15-1477

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: 2015/10/26 by: drop off 
received: 2015/10/27 at: 1150 by: MC

signed-in: 2015/10/27 at: 1220 by: MC
container: 6 x 20L carboys sample condition: good condition 

seals present: no initials on seals: no
storage: 4 +/1 2 degrees in darkness initial temperature (oC): 4; 8; 8; 7; 9

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

15_10_26_N
GH_FR1_WS_
2015_11_02_N

GH_FR1_WS_2
015_11_09_N

GH_FR1_WS_
2015_11_16_N

GH_FR1_WS-
2015_11_23_N

collection date: 2015/10/26 2015/11/02 2015/11/09 2015/11/16 2015/11/24
collection time: not given not given not given not given 1215

pH: 7.8 7.7 7.9 7.8 8.1
EC (µS/cm): 773 818 690 690 731
DO (mg/L): 9.8 7.4 9.7 9.4 10.5
temp (oC): 10.8 13.8 15.5 11.6 9.0
hardness: 320 389 341 346 333
alkalinity: 155 164 186 232 184

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): ML__

Test Log:
test code: FM-32D

started: 2015/10/28
ended: 2015/11/29

prelim made: -
prelim sent: -

reported: 2015/12/03

GH_FR1_WS

mailto:krysta@nautilusenvironmental.com


Fathead Minnow Bench Sheet

Written by JP on 2015/05/01 HydroQual Laboratories Ltd. File: FM 32 Day
F063

Method FM 32 Day ELS Client NAU104 Reference: 15-1477
 
Test Log

AM PM First Second 

2015/10/28 0 1700 - - ML HKS

2015/10/29 1 1125 - - ML DS

2015/10/30 2 0740 - - ML JP

2015/10/31 3 0900 - - CQ JP

2015/11/01 4 0915 - - ML HKS

2015/11/02 5 1115 -  ML DS

2015/11/03 6 1000   HKS JP

2015/11/04 7 0945   ML HKS

2015/11/05 8 1330   HKS DS

2015/11/06 9 0930   HKS CQ

2015/11/07 10 1300   HS JN

2015/11/08 11 1330   ML DS

2015/11/09 12 1030   ML JP

2015/11/10 13 1030   ML CQ

2015/11/11 14 1130   ML JN

2015/11/12 15 1200   HS JP

2015/11/13 16 1000   HS JP

2015/11/14 17 1530   DS -

2015/11/15 18 1600   ML DS

2015/11/16 19 0930   ML JP

2015/11/17 20 1030   ML DS

2015/11/18 21 1030   HS DS

2015/11/19 22 0945   HS ML

2015/11/20 23 1100   HS CQ

2015/11/21 24 1030   HS JN

2015/11/22 25 1300   ML DS

2015/11/23 26 1345   ML HS

2015/11/24 27 1340   ML HS

2015/11/25 28 1045   JN HS

2015/11/26 29 1330   HS DS

2015/11/27 30 1000   HS JN

2015/11/28 31 1100   DS JN

2015/11/29 32 1215 - - JK CQ

60

60

60

-

90

90

60

60

60

60

60

60

60

90

90

90

90

90

90

60

60

75

Sample Pre-
Aeration Time 

(minutes)

90

90

90

90

90

90

90

90

DS/JN 2 1 mL

JK/JW 2 -

HS/DS 2 1 mL

HS/JK 2 1 mL

ML/HS 2 1 mL

HS/JN 2 1 mL

ML 2 1 mL

ML 2 1 mL 60

60

60

HS 2 1 mL

HS 2 1 mL

HS 2 1 mL

ML 2 1 mL

ML 2 1 mL

ML 2 1 mL

DS 2 1 mL

ML/DS 2 1 mL

HS 2 1 mL

HS 2 1 mL

ML 2 1 mL

ML 2 1 mL

ML 2 1 mL

ML 2 1 mL

HKS 2 1 mL

HS 2 1 mL

ML 2 1 mL

HKS 2 1 mL

ML 2 1 mL

HKS 2 1 mL

CQ 2 -

ML 2 -

ML 2 -

Feeding Rate Bench Sheet Review Cart
Used

ML/HKS 2 -

Date Day Time Technicians
Chem. Fed

ML 2 -



Fathead Minnow Bench Sheet

Written by JP on 2015/05/01 HydroQual Laboratories Ltd. File: FM 32 Day
F063

Method FM 32 Day ELS Client NAU104 Reference  15-1477

Control hatching success must be >66% (≥10 per replicate). Post hatch survival must be >70%. 

replicate Alive Embryos Dead Embryos Alive Embryos
Dead 

Embryos Cull to 15 
Alive 

Embryos Alive Hatched
Alive 

Embryos
Alive 

Hatched

a 14 1 14 0 15 15 - 4 11

b 14 1 13 0 15 15 - 7 8

c 13 2 13 0 15 15 - 3 12

d 14 1 14 0 15 15 - 6 9

e 28 2 25 3

f 26 4 26 0

replicate

a

b

c

d

replicate

a

b

c

d

replicate

a

b

c

d

replicate

a

b

c

d

Average 88% 39% 38% 10 2.68 0%

60% 0% 0% 0 0.00 0%

100% 60% 60% 9 1.93 0%

93% 43% 40% 11 3.58 0%

100% 53% 53% 10 2.52 0%

Comments/Observations: None

Hatching Success Post Hatch Survival Cumulative Survival 
Average Length 

(mm) Dry Weight per fish (mg)
Incidence of 
Deformities 

9 9

0 0 0 0 0 0 0 0

10 10 10 10 10 10

8 8

6 6 6 6 6 6 6 6

8 8 8 8 8 8

0 0

Day 25 Day 26 Day 27 Day 28 Day 29 Day 30 Day 31 Day 32

0 0 0 0 0 0

6 6

11 10 10 10 10 10 10 10

6 6 6 6 6 6

Day 23 Day 24

8 8 8 8 8 8 8 8

Day 17 Day 18 Day 19 Day 20 Day 21 Day 22

11 11

0 0 0 0 0 0 0 0

14 (1) 14 (1) 13 (1) 12 12 11

8 8

6 6 6 6 6 6 6 6

9 8 8 8 8 8

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 

Number of Alive Organisms 

Day 9 Day 10 Day 11 Day 12 Day 13 Day 14 Day 15 Day 16

8 1 (1) 1 0

15 15 15 (1) 14 (1)

14 (+1embryo) 13 13 7

15 13 13 10

Alive Hatched Alive Hatched Alive Hatched Alive Hatched 

Number of Alive Embryos and Hatched Organisms 
Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 Day 7 Day 8 



Fathead Minnow Bench Sheet

Written by JP on 2015/05/01 HydroQual Laboratories Ltd. File: FM 32 Day
F063

Method FM 32 Day ELS Client NAU104 Reference 15-1477

Chemistries 

New Old New Old New Old New Old New Old New Old New Old New Old 

pH 8.3 - 8.4 8.3 8.3 8.1 8.2 8.0 8.3 8.0 8.3 8.0 8.3 8.1 8.2 8.0

EC (µS/cm) 777 - 780 762 793 790 775 761 789 757 788 747 782 718 763 675

DO (mg/L) 7.4 - 7.3 6.9 7.3 7.2 7.5 7.3 7.3 7.2 7.3 7.2 7.3 7.2 7.3 7.3

Temp. (oC) 23.5 - 23.5 23.5 23.5 23.5 23.7 23.5 23.6 23.5 23.5 23.5 23.7 23.6 23.5 23.5

New Old New Old New Old New Old New Old New Old New Old New Old 

pH 8.2 8.1 8.1 8.0 8.3 8.2 8.2 8.1 8.2 8.0 8.1 8.1 8.2 8.0 8.2 8.0

EC (µS/cm) 768 643 764 660 757 666 743 688 756 674 748 667 735 686 742 678

DO (mg/L) 7.3 7.2 7.3 7.3 7.3 7.2 7.3 7.3 7.3 7.2 7.3 7.1 7.2 7.3 7.3 7.2

Temp. (oC) 23.8 23.5 23.8 23.8 23.6 23.7 23.6 23.5 23.8 23.5 23.9 23.5 24.3 23.5 24.2 23.6

New Old New Old New Old New Old New Old New Old New Old New Old 

pH 8.0 8.0 8.1 8.1 8.3 8.1 8.2 8.0 8.1 8.1 8.2 8.1 8.2 8.1 8.2 8.1

EC (µS/cm) 742 666 771 676 768 669 754 707 753 675 774 640 678 625 663 649

DO (mg/L) 7.3 7.2 7.3 7.3 7.3 7.1 7.3 7.2 7.2 7.2 7.3 7.3 7.3 7.3 7.3 7.3

Temp. (oC) 23.9 23.8 23.9 23.6 23.5 23.5 23.5 23.5 23.5 23.5 23.8 23.7 23.6 23.5 23.9 23.5

New Old New Old New Old New Old New Old New Old New Old New Old 

pH 8.3 8.1 8.3 8.2 8.1 8.0 8.2 8.0 8.2 8.0 8.1 8.0 8.1 8.0 8.1 7.9

EC (µS/cm) 669 656 672 695 683 665 698 658 735 696 732 685 728 694 745 725

DO (mg/L) 7.3 7.2 7.3 7.3 7.3 7.1 7.3 7.2 7.3 7.2 7.3 7.3 7.3 7.2 7.3 7.3

Temp. (oC) 23.6 23.6 23.6 23.5 23.7 23.5 23.5 23.5 23.7 23.8 24.0 23.8 24.0 23.5 23.5 23.5

New Old AVERAGE SD CV AVERAGE SD CV 

pH - 7.9 pH 8.2 0.09 1.1 pH 8.1 0.08 1.0

EC (µS/cm) - 694 EC (µS/cm) 745 37 5.0 EC (µS/cm) 689 39 5.7

DO (mg/L) -
7..2

DO 7.3 0.04 0.6 DO 7.2 0.09 1.2

Temp. (oC) - 23.8 Temp. (oC) 24 0.22 3.0 Temp. (oC) 24 0.11 0.5

Day 32 New Solutions Old Solutions 

Day 22 Day 23

Day 24 Day 25 Day 26 Day 27 Day 28 Day 29 Day 30 Day 31

Day 16 Day 17 Day 18 Day 19 Day 20 Day 21

Day 6 Day 7

Day 8 Day 9 Day 10 Day 11 Day 12 Day 13 Day 14 Day 15

Day 0 Day 1 Day 2 Day 3 Day 4 Day 5



Fathead Minnow Bench Sheet

Written by JP on 2015/05/01 HydroQual Laboratories Ltd. File: FM 32 Day
F063

Method FM 32 Day ELS Client NAU104 Reference: 15-1477

Fish Length (mm) Fish Length (mm) 

1 12 1 8

2 10 2 12

3 10 3 13

4 11 4 11

5 11 5 9

6 6 6 11

7 8 7 -

8 8 8 -

9 - 9 -

10 - 10 -

11 - 11 -

12 - 12 -

13 - 13 -

14 - 14 -

15 - 15 -

Dry Weight(mg) 
per fish 

2.52 Dry Weight(mg) 
per fish 

3.58

Avg. length (mm) 10 Avg. length (mm) 11

Fish Length (mm) Fish Length (mm) 

1 8 1 -

2 10 2 -

3 10 3 -

4 11 4 -

5 9 5 -

6 6 6 -

7 10 7 -

8 8 8 -

9 10 9 -

10 - 10 -

11 - 11 -

12 - 12 -

13 - 13 -

14 - 14 -

15 - 15 -

Dry Weight(mg) 
per fish 

1.93 Dry Weight(mg) 
per fish 

0.00

Avg. length (mm) 9 Avg. length (mm) 0

- -

- -

- -

- -

- -

normal -

normal -

normal -

normal -

- -

Replicate C Replicate D

Normal/ Abnormal Normal/ Abnormal 

normal -

normal -

normal -

normal -

normal -

- -

- -

- -

- -

- -

- -

normal -

- -

normal normal

normal -

normal normal

normal normal

normal normal

normal normal

normal normal

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

Replicate A Replicate B

Normal/ Abnormal Normal/ Abnormal 

Test Termination 
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Client: NAU104
Reference: 15-1478

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
signed-in: various dates at: various times by: MC
container: 6 x 20L carboys sample condition: good condition 

seals present: no initials on seals: no
storage: 4 +/1 2 degreed in darkness initial temperature (oC): 5; 8; 9.2; 8

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-
2015_10_26_N

CM_MC2_WS-
2015-11-02_N

CM_MC2_WS-
2015-11-09_N

CM_MC2_WS-
2015-11-16_N

CM_MC2_WS-
2015-11-23_N

collection date: 2015/10/26 2015/11/02 2015/11/09 2015/11/16 2015/11/24
collection time: 1230 1145 1240 1200 1220

pH: 7.8 7.9 7.9 7.4 7.9
EC (µS/cm): 911 866 779 560 753
DO (mg/L): 9.7 8.9 9.4 9.3 10.6
temp (oC): 10.6 11.6 15.8 12.5 8.3
hardness: 385 439 397 330 363
alkalinity: 190 202 175 184 210

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):ML__

Test Log:
test code: FM-32D

started: 2015/10/28
ended: 2015/11/29

prelim made: -
prelim sent: -

reported: 2015/12/03

CM_MC2_WS

mailto:krysta@nautilusenvironmental.com


Fathead Minnow Bench Sheet

Written by JP on 2015/05/01 HydroQual Laboratories Ltd. File: FM 32 Day
F063

Method FM 32 Day ELS Client NAU104 Reference: 15-1478
 
Test Log

AM PM First Second 

2015/10/28 0 1700 - - ML HKS

2015/10/29 1 1140 - - ML DS

2015/10/30 2 0745 - - ML JP

2015/10/31 3 0900 - - CQ JP

2015/11/01 4 1100 - - ML HKS

2015/11/02 5 1130 -  ML DS

2015/11/03 6 1000   HKS JP

2015/11/04 7 0945   HKS DS

2015/11/05 8 1330   HKS DS

2015/11/06 9 0930   HKS CQ

2015/11/07 10 1300   HS JN

2015/11/08 11 1330   ML DS

2015/11/09 12 1030   ML JP

2015/11/10 13 1030   ML CQ

2015/11/11 14 1130   ML JN

2015/11/12 15 1130   HS JP

2015/11/13 16 1000   HS JP

2015/11/14 17 1530   DS -

2015/11/15 18 1600   ML DS

2015/11/16 19 0930   ML JP

2015/11/17 20 1030   ML DS

2015/11/18 21 1030   HS DS

2015/11/19 22 0945   HS ML

2015/11/20 23 1100   HS CQ

2015/11/21 24 1030   HS JN

2015/11/22 25 1300   ML DS

2015/11/23 26 1345   ML HS

2015/11/24 27 1340   ML HS

2015/11/25 28 1045   JN HS

2015/11/26 29 1330   HS DS

2015/11/27 30 1000   HS JN

2015/11/28 31 1100   DS JN

2015/11/29 32 1225 - - JK CQ

60

60

60

-

75

90

90

60

60

60

60

60

60

90

90

90

90

90

90

60

60

60

Sample Pre-
Aeration Time 

(minutes)

90

90

90

90

90

90

90

90

DS/JN 2 1 mL

JK/JW 2 -

HS/DS 2 1 mL

HS/JN 2 1 mL

ML/HS 2 1 mL

HS/JN 2 1 mL

ML 2 1 mL

ML 2 1 mL 60

60

60

HS 2 1 mL

HS 2 1 mL

HS 2 1 mL

ML 2 1 mL

ML 2 1 mL

ML 2 1 mL

DS 2 1 mL

ML/DS 2 1 mL

HS 2 1 mL

HS 2 1 mL

ML 2 1 mL

ML 2 1 mL

ML 2 1 mL

ML 2 1 mL

HKS 2 1 mL

HS 2 1 mL

ML 2 1 mL

HKS 2 1 mL

ML 2 1 mL

HKS 2 1 mL

CQ 2 -

ML 2 -

ML 2 -

Feeding Rate Bench Sheet Review Cart
Used

ML/HKS 2 -

Date Day Time Technicians
Chem. Fed

ML 2 -



Fathead Minnow Bench Sheet

Written by JP on 2015/05/01 HydroQual Laboratories Ltd. File: FM 32 Day
F063

Method FM 32 Day ELS Client NAU104 Reference  15-1478

Control hatching success must be >66% (≥10 per replicate). Post hatch survival must be >70%. 

replicate Alive Embryos Dead Embryos Alive Embryos
Dead 

Embryos Cull to 15 
Alive 

Embryos Alive Hatched
Alive 

Embryos
Alive 

Hatched

a 14 1 13 1 15 15 0 7 7

b 15 0 14 1 15 13 2 10 4

c 15 0 14 1 15 12 3 11 4

d 13 2 12 1 15 12 3 8 7

e 28 2 28 0

f 27 3 27 0

replicate

a

b

c

d

replicate

a

b

c

d

replicate

a

b

c

d

replicate

a

b

c

d

Average 92% 33% 28% 12 6.32 0%

100% 20% 20% 13 7.06 0%

100% 7% 7% 16 12.01 0%

87% 31% 27% 11 4.18 0%

80% 75% 60% 10 2.03 0%

Comments/Observations: None

Hatching Success Post Hatch Survival Cumulative Survival 
Average Length 

(mm) Dry Weight per fish (mg)
Incidence of 
Deformities 

1 1

3 3 3 3 3 3 3 3

1 1 1 1 1 1

9 9

4 4 4 4 4 4 4 4

9 9 9 9 9 9

3 3

Day 25 Day 26 Day 27 Day 28 Day 29 Day 30 Day 31 Day 32

3 3 3 3 3 3

4 4

1 1 1 1 1 1 1 1

4 4 4 4 4 4

Day 23 Day 24

9 9 9 9 9 9 9 9

Day 17 Day 18 Day 19 Day 20 Day 21 Day 22

1 1

7 4 4 3 3 3 3 3

4(1) 1 1 1 1 1

9 9

10 5 5 5 4 4 4 4

9 9 9 9 9 9

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 

Number of Alive Organisms 

Day 9 Day 10 Day 11 Day 12 Day 13 Day 14 Day 15 Day 16

13(+2embryos) 15 15 8

12(+3embryos) 15 12 10

6 +(7embryos) 13 13 12

12 (+1embryo) 12 12 12

Alive Hatched Alive Hatched Alive Hatched Alive Hatched 

Number of Alive Embryos and Hatched Organisms 
Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 Day 7 Day 8 



Fathead Minnow Bench Sheet

Written by JP on 2015/05/01 HydroQual Laboratories Ltd. File: FM 32 Day
F063

Method FM 32 Day ELS Client NAU104 Reference 15-1478

Chemistries 

New Old New Old New Old New Old New Old New Old New Old New Old 

pH 8.2 - 8.3 8.3 8.2 8.0 8.2 8.0 8.2 8.0 8.2 7.9 8.2 8.1 8.1 8.1

EC (µS/cm) 870 - 885 867 901 865 865 880 898 875 887 870 865 886 857 792

DO (mg/L) 7.4 - 7.3 6.9 7.3 7.3 7.4 7.1 7.3 7.0 7.3 7.1 7.3 7.2 7.3 7.3

Temp. (oC) 23.5 - 23.5 23.5 23.5 23.5 23.5 23.5 23.6 23.5 23.5 23.5 23.8 23.5 23.5 23.5

New Old New Old New Old New Old New Old New Old New Old New Old 

pH 8.2 8.1 8.1 8.0 8.3 8.2 8.2 8.1 8.2 8.1 8.2 8.1 8.0 8.1 8.1 8.0

EC (µS/cm) 812 745 798 738 780 740 791 763 797 761 785 751 767 753 785 763

DO (mg/L) 7.3 7.3 7.3 7.3 7.3 7.2 7.3 7.3 7.3 7.2 7.3 7.1 7.3 7.2 7.3 7.2

Temp. (oC) 23.7 23.8 23.6 23.8 23.9 23.7 23.5 23.5 23.8 23.5 24.2 23.5 23.8 23.5 24.2 23.5

New Old New Old New Old New Old New Old New Old New Old New Old 

pH 8.1 8.0 8.1 8.2 8.3 8.0 8.2 8.2 8.1 8.1 8.2 8.1 8.2 8.1 8.3 8.1

EC (µS/cm) 843 769 819 746 860 782 858 768 847 783 853 721 594 692 585 697

DO (mg/L) 7.3 7.2 7.4 7.3 7.1 7.1 7.3 7.1 7.3 7.1 7.3 7.3 7.3 7.3 7.3 7.3

Temp. (oC) 23.6 23.6 23.6 23.6 23.5 23.5 23.5 23.5 23.8 23.5 23.9 23.7 23.5 23.5 23.9 23.8

New Old New Old New Old New Old New Old New Old New Old New Old 

pH 8.2 8.2 8.4 8.2 8.2 8.1 8.3 8.1 8.2 8.1 8.3 8.1 8.2 8.1 8.1 8.0

EC (µS/cm) 634 599 608 733 611 586 614 577 640 615 737 617 777 671 800 7.2

DO (mg/L) 7.3 7.3 7.3 7.2 7.2 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.4 7.3 7.3

Temp. (oC) 23.6 23.6 23.5 23.5 23.8 23.5 23.5 23.5 23.6 23.5 23.5 23.9 23.5 23.5 23.5 23.5

New Old AVERAGE SD CV AVERAGE SD CV 

pH - 8.1 pH 8.2 0.08 1.0 pH 8.1 0.08 1.0

EC (µS/cm) - 702 EC (µS/cm) 782 100 12.8 EC (µS/cm) 722 156 21.6

DO (mg/L) -
7.2

DO 7.3 0.05 0.7 DO 7.2 0.11 1.5

Temp. (oC) - 23.8 Temp. (oC) 24 0.20 2.8 Temp. (oC) 24 0.12 0.5

Day 32 New Solutions Old Solutions 

Day 22 Day 23

Day 24 Day 25 Day 26 Day 27 Day 28 Day 29 Day 30 Day 31

Day 16 Day 17 Day 18 Day 19 Day 20 Day 21

Day 6 Day 7

Day 8 Day 9 Day 10 Day 11 Day 12 Day 13 Day 14 Day 15

Day 0 Day 1 Day 2 Day 3 Day 4 Day 5



Fathead Minnow Bench Sheet

Written by JP on 2015/05/01 HydroQual Laboratories Ltd. File: FM 32 Day
F063

Method FM 32 Day ELS Client NAU104 Reference: 15-1478

Fish Length (mm) Fish Length (mm) 

1 8 1 10

2 11 2 14

3 9 3 6

4 10 4 14

5 9 5 -

6 9 6 -

7 9 7 -

8 10 8 -

9 11 9 -

10 - 10 -

11 - 11 -

12 - 12 -

13 - 13 -

14 - 14 -

15 - 15 -

Dry Weight(mg) 
per fish 

2.03 Dry Weight(mg) 
per fish 

4.18

Avg. length (mm) 10 Avg. length (mm) 11

Fish Length (mm) Fish Length (mm) 

1 16 1 12

2 - 2 13

3 - 3 15

4 - 4 -

5 - 5 -

6 - 6 -

7 - 7 -

8 - 8 -

9 - 9 -

10 - 10 -

11 - 11 -

12 - 12 -

13 - 13 -

14 - 14 -

15 - 15 -

Dry Weight(mg) 
per fish 

12.01 Dry Weight(mg) 
per fish 

7.06

Avg. length (mm) 16 Avg. length (mm) 13

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

Replicate C Replicate D

Normal/ Abnormal Normal/ Abnormal 

normal normal

- -

- -

- normal

- normal

- -

- -

- -

- -

- -

- -

normal -

normal -

normal -

normal -

normal  normal

normal -

normal normal

normal normal

normal normal

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

Replicate A Replicate B

Normal/ Abnormal Normal/ Abnormal 

Test Termination 



CETIS Summary Report Report Date: 

Test Code: 

15 Jan-1611:49 (p 1 of 2) 

158681 03-0162-6746 

Fathead Minnow 32-d Survival and Growth Test Nautilus Environmental 

Batch ID: 

Start Date: 

10-2351-8281 

28 Oct-15 

Test Type: Survival-Development-Growth 

Protocol: ASTM E1241-05 (2013) 

Analyst: Krysta Pearcy 

Diluent: Mod-Hard Synthetic Water 

Ending Date: 29 Nov-15 Species: Pimephales promelas Brine: 

Duration: 32d Oh Source: Aquatox, AR Age: 

Sample Code 

Lab Control 

FR_UFR1 

GH_FR1 

FR_FRCP1 

CM_MC2 

Sample Code 

Lab Control 

FR_UFR1 

GH_FR1 

FR_FRCP1 

CM_MC2 

Sample ID 

20-7626-6504 

12-5022-9170 

01-2984-4737 

19-5017-0696 

05-8940-3182 

Material Type 

Water Sample 

Water Sample 

Water Sample 

Water Sample 

Water Sample 

Hatched Rate Summary 

Sample Code Count 

Lab Control 
FR_UFR1 
GH_FR1 
FR_FRCP1 
CM_MC2 

Length-mm Summary 

Sample Code 

Lab Control 

FR_UFR1 
GH_FR1 
FR_FRCP1 
CM_MC2 

4 
4 

4 
4 
4 

Count 

4 

4 
3 
4 
4 

Mean Dry Biomass-mg Summary 

Sample Code 

Lab Control 

FR_UFR1 
GH_FR1 
FR_FRCP1 
CM_MC2 

Survival Rate Summary 

Sample Code 

Lab Control 

FR_UFR1 
GH_FR1 
FR_FRCP1 
CM_MC2 

000-469-187-2 

Count 

4 
4 

4 
4 
4 

Count 

4 
4 

4 
4 
4 

Sample Date Receive Date Sample Age 

270ct-15 27 Oct-15 24h 

26 Oct-15 13:03 27 Oct-15 10:10 35h (5.5 °C) 

26 Oct-15 27 Oct-15 10:10 48h (3.5 °C) 

26 Oct-1510:10 27 Oct-1510:10 38h (4.5 °C) 

260ct-1512:30 270ct-1510:10 35h(4.1°C) 

Client Name 

Teck Coal 

Sample Source Station Location Latitude 

Teck Coal 

Teck Coal 
Teck Coat 

Teck Coal 

Teck Coal 

Mean 

0.9167 
0.95 
0.8833 
0.9833 
0.9167 

Mean 

8.75 
9 
10 
9.25 
12.5 

Mean 

Lab Control 
FR_UFR1_Q_05102015_N (Site 

GH_FR1_WS_2015_ 10_26_N 

FR_FRCP1_Q_05102015_N 

CM_MC2_WS_2015-10-26_N 

95o/o LCL 95o/o UCL Min 

0.8151 1 0.8667 
0.8484 
0.5786 
0.9303 
0.7575 

0.8667 
0.6 
0.9333 
0.8 

95% LCL 95% UCL Min 

7.227 10.27 8 
6.75 
7.516 
8.454 
8.29 

11.25 
12.48 
10.05 
16.71 

8 
9 
9 
10 

95% LCL 95% UCL Min 

0.9423 1.466 1.002 
1.036 1.412 1.047 
-0.07531 2.044 0 

Max 

Max 

10 
11 
11 
10 
16 

Max 

Std Err 

0.03191 
0.03191 
0.09574 
0.01667 
0.05 

Std Err 

0.4787 
0.7071 
0.5774 
0.25 
1.323 

Std Err 

Std Dev 

0.06383 
0.06383 
0.1915 
0.03333 
0.1 

Std Dev 

0.9574 
1.414 

0.5 
2.646 

Std Dev 

0.1645 
0.118 
0.6659 

Project 

Longitude 

CVo/o 

6.96% 
6.72% 

21.68% 
3.39% 

10.91o/o 

CV% 

10.94% 
15.71°/o 
10.0% 

%Effect 

0.0% 
-3.64% 
3.64% 

-7.27% 

0.0°/o 

0/oEffect 

O.Oo/o 
-2.86% 
-14.29% 

5.41% -5.71% 
21.17% -42.86% 

CV% 

13.66% 
9.64% 

67 .65°/o 

o/oEffect 

0.0%1 
-1.66o/o 
18.24% 

1.204 
1.224 
0.9843 
1.551 
1.136 

1.457 
0.7294 

1.646 
1.543 

1.483 
0.8007 

1.387 
1.291 
1.431 
1.62 
1.412 

0.08224 
0.05898 
0.333 
0.0297 
0.1278 

0.05939 3.83% -28.85% 

Mean 

0.8833 
0.7167 
0.3833 
0.85 
0.2833 

95% LCL 95% UCL Min 

0.7818 0.9849 0.8 

0.4 

Max 

0.9333 
0.9333 0.3556 

0 
0.6148 
0 

0.811 0 0.6 
0.6667 

0.6444 0.06667 0.6 

CET!S™ v1.8.7.16 

0.2555 22.49% 5.65% 

Std Err 

0.03191 
0.1134 

Std Dev 

0.06383 
0.2269 

0.1344 0.2687 
0.07391 0.1478 
0.1134 0.2269 

CV% 

7.23% 

31.66% 

%Effect 

0.0% 

18.87°/o 
70.11 % 56.6°/o 
17.39% 3.77% 
80.08% 67 .92% 

Analyst:. __ _ 

~ 
dt'l'l·iq/IY 

QA: __ _ 



CETIS Summary Report Report Date: 15 Jan-1611:49 (p 2 of 2) 

Test Code: 15868 I 03-0162-6746 

Fathead Minnow 32-d Survival and Growth Test Nautilus Environmental 

Hatched Rate Detail 

Sample Code Rep 1 Rep 2 Rep3 Rep4 

Lab Control 0.8667 1 0.9333 0.8667 
FR_UFR1 0.8667 0.9333 

GH_FR1 1 0.9333 0.6 
FR_FRCP1 0.9333 
CM_MC2 0.8 0.8667 

Length-mm Detail 

Sample Code Rep 1 Rep2 Rep 3 Rep4 
Lab Control 10 8 8 9 
FR_UFR1 11 8 9 8 
GH_FR1 10 11 9 
FR_FRCP1 9 10 9 9 
CM_MC2 10 11 16 13 

Mean Dry Biomass-mg Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 
Lab Control 1.156 1.002 1.271 1.387 
FR_UFR1 1.291 1.047 1.283 1.275 
GH_FR1 1.346 1.431 1.16 0 
FR_FRCP1 1.483 1.575 1.62 1.527 
CM_MC2 1.218 1.113 0.8007 1.412 

Survival Rate Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep 4 
Lab Control 0.8 0.9333 0.9333 0.8667 
FR_UFR1 0.4 0.8 0.7333 0.9333 
GH_FR1 0.5333 0.4 0.6 0 
FR_FRCP1 0.8 0.6667 0.9333 
CM_MC2 0.6 0.2667 0.06667 0.2 

Hatched Rate Binomials 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 
Lab Control 13/15 15/15 14/15 13/15 
FR_UFR1 13/15 14/15 15/15 15/15 
GH_FR1 15/15 14/15 15/15 9/15 
FR_FRCP1 15/15 14/15 15/15 15/15 
CM_MC2 12/15 13/15 15/15 15/15 

Survival Rate Binomials 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 
Lab Control 12/15 14/15 14/15 13/15 
FR_UFR1 6/15 12/15 11/15 14/15 
GH_FR1 8/15 6/15 9/15 0/15 
FR_FRCP1 12/15 10/15 14/15 15/15 
CM_MC2 9/15 4/15 1/15 3/15 

000-469-187-2 CETIS™ v1.8.7.16 Analyst: __ _ 



CETIS Analytical Report Report Date: 
Test Code: 

08 Jan-1611:16(p1 of 2) 

15868 I 03-0162-6746 

Fathead Minnow 32-d Survival and Growth Test Nautilus Environmental 

Analysis ID: 05-7168-0001 

Analyzed: 08Jan-1611:16 

Batch ID: 10-2351-8281 

Endpoint: Hatched Rate 

Analysis: Parametric-Two Sample 

CETIS Version: CETISv1 .8.7 
Official Results: Yes 

Analyst: Krysta Pearcy 

Start Date: 28 Oct-15 

Test Type: Survival-Development-Growth 

Protocol: ASTM E1241-05 (2013) 

Species: Pimephales promelas 

Diluent: Mod-Hard Synthetic Water 

Ending Date: 29Nov-15 Brine: 

Duration: 32d Oh Source: Aquatox, AR Age: 

Sample Code Sample ID 

Lab Control 20-7626-6504 

GH_FR1 01-2984-4737 
FR_FRCP1 19-5017-0696 

CM_MC2 05-8940-3182 

Sample Code Material Type 
Lab Control Water Sample 

GH_FR1 Water Sample 

FR_FRCP1 Water Sample 

CM_MC2 Water Sample 

Data Transform Zeta 

Angular (Corrected) NA 

Equal Variance t Two-Sample Test 

Sample Code vs Sample Code 

Lab Control GH_FR1 

ANOVATable 

Source 

Between 

Error 

Total 

Distributional Tests 

Attribute 

FR_FRCP1 
CM_MC2 

Sum Squares 

0.04779356 
0.3489232 
0.3967167 

Test 

Sample Date Receive Date Sample Age Client Name 

27 Oct-15 27 Oct-15 24h Teck Coal 

26 Oct-15 27 Oct-15 10:10 48h (3.5 'C) 

26 Oct-1510:10 27 Oct-1510:10 38h (4.5 'C) 

26 Oct-1512:30 27 Oct-1510:10 35h (4.1 'C) 

Sample Source Station Location Latitude 

Teck Coal Lab Control 
Teck Coal GH_FR1_WS_2015_ 10_26_N 

Teck Coal FR_FRCP1_Q_05102015_N 

Teck Coal CM_MC2_WS_2015-10-26_N 

Alt Hyp Trials Seed PMSD Test Result 

C>T NA NA 14.7% 

Test Stat Critical MSD OF P-Value P-Type Decision{a:5%) 

0.1158 1.943 0.28 6 0.4558 CDF Non-Significant Effect 

-1.829 1.943 0.13 6 0.9414 CDF Non-Significant Effect 

-0.1012 1.943 0.201 6 0.5387 CDF Non-Significant Effect 

Mean Square DF F Stat P-Value Decision(a:5°/o) 
0.01593119 3 0.5479 0.6590 Non-Significant Effect 

0.02907693 12 
15 

Test Stat Critical P-Value Decision(a:1%) 
Variances Bartlett Equality of Variance 4.733 11.34 0.1925 Equal Variances 
Distribution Shapiro-Wilk W Normality 0.8939 0.8408 0.0642 Normal Distribution 

Hatched Rate Summary 

Sample Code Count Mean 95% LCL 95% UCL Median Min Max Std Err 

Lab Control 4 0.9167 0.8151 1 0.9 0.8667 1 0.03191 
GH_FR1 4 0.8833 0.5786 1 0.9667 0.6 1 0.09574 
FR_FRCP1 4 0.9833 0.9303 0.9333 0.01667 
CM_MC2 4 0.9167 0.7575 0.9333 0.8 0.05 

Angular {Corrected) Transformed Summary 

Sample Code Count Mean 95% LCL 95o/o UCL Median Min Max Std Err 
Lab Control 4 1.286 1.101 1.471 1.253 1.197 1.441 0.05811 
GH_FR1 4 1.27 0.8509 1.688 1.375 0.8861 1.441 0.1316 
FR_FRCP1 4 1.408 1.304 1.513 1.441 1.31 1.441 0.03292 
CM_MC2 4 1.297 1.025 1.569 1.319 1.107 1.441 0.08549 

Hatched Rate Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 
Lab Control 0.8667 1 0.9333 0.8667 
GH_FR1 0.9333 0.6 
FR_FRCP1 0.9333 
CM_MC2 0.8 0.8667 

000-469-187-2 CETIS™ v1.8.7.16 Analyst: 

Project 

Longitude 

CV0/o o/oEffect 

6.96o/o 0.0%1 

21.68°/o 3.64°/o 

3.39o/o -7.27% 

10.91% 0.0% 

CV% %Effect 

9.04% 0.0% 

20.72% 1.29% 

4.68°/o -9.5% 

13.19% -0.81% 

~ 
Jm.gll<.o 

QA: 



CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 05-7168-0001 Endpoint: Hatched Rate 
Analyzed: 08Jan-1611:16 Analysis: Parametric-Two Sample 

Angular (Corrected) Transformed Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 

Lab Control 1.197 1.441 1.31 1.197 

GH_FR1 1.441 1.31 1.441 0.8861 

FR_FRCP1 1.441 1.31 1.441 1.441 

CM_MC2 1.107 1.197 1.441 1.441 

Hatched Rate Binomials 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 

Lab Control 13/15 15/15 14/15 13/15 

GH_FR1 15/15 14/15 15/15 9/15 

FR_FRCP1 15/15 14/15 15/15 15/15 

CM_MC2 12/15 13/15 15/15 15/15 

Graphics 

::f ~ 
'·' ·-----------------
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000-469-187-2 CETIS'" v1.8.7.16 

• 

Report Date: 

Test Code: 

08Jan-1611:16(p2of 2) 

158681 03-0162-6746 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

• •• 

• • 

• • • 
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Analyst: __ _ 
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CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 17-4660-1027 Endpoint: Hatched Rate 
Analyzed: 08 Jan-1611:16 Analysis: Parametric-Two Sample 

Report Date: 
Test Code: 

08Jan-1611:17(p1of2) 
15868 I 03-0162-6746 

Nautilus Environmental 

CETIS Version: CET1Sv1.8.7 
Official Results: Yes 

Batch ID: 10-2351-8281 

Start Date: 28 Oct-15 
Test Type: Survival-Development-Growth 

Protocol: ASTM E1241-05 (2013) 

Analyst: Krysta Pearcy 
Diluent: Mod-Hard Synthetic Water 

Ending Date: 29 Nov-15 Species: Pimephales promelas Brine: 

Duration: 32d Oh Source: Aquatox, AR Age: 

Sample Code Sample ID Sample Date Rece·ive Date Sample Age Client Name 

FR_UFR1 12-5022-9170 26 Oct-1513:03 27 Oct-1510:10 35h (5.5 °C) Teck Coal 

GH_FR1 01-2984-4737 26 Oct-15 27 Oct-1510:10 48h (3.5 °C) 
FR_FRCP1 19-5017-0696 26 Oct-1510:10 27 Oct-15 10:10 38h (4.5 °C) 

CM_MC2 05-8940-3182 26 Oct-1512:30 27 Oct-15 10:10 35h(4.1°C) 

Sample Code Material Type Sample Source Station Location Latitude 

FR_UFR1 Water Sample Teck Coal FR_UFR1_Q_05102015_N (Site 
GH_FR1 Water Sample Teck Coal GH_FR1_WS_2015_ 10_26_N 
FR_FRCP1 Water Sample Teck Coal FR_FRCP1_Q_05102015_N 
CM_MC2 Water Sample Teck Coal CM_MC2_WS_2015-10-26_N 

Data Transform Zeta Alt Hyp Trials Seed PMSD Test Result 

Angular (Corrected} NA C>T NA NA 12.7°/o 

Equal Variance t Two-Sample Test 

Sample Code vs Sample Code Test Stat Critical MSD OF P-Value P-Type Decision{a:5%) 

FR_UFR1 

ANOVA Table 

GH_FR1 
FR_FRCP1 
CM_MC2 

0.5392 
-0.9047 
0.4875 

1.943 0.280 
1.943 0.131 
1.943 0.202 

Source Sum Squares Mean Square OF 

Between 0.04481848 0.01493949 3 

6 
6 
6 

Error 0.3500875 0.02917396 12 
Total:-----cc0-c.3-cc94-:c9:c0cc6-------~----15c---

Distributional Tests 

Attribute Test Test Stat Critical 
Variances Bartlett Equanty of Variance 4.693 11.34 
Distribution Shapiro-Wilk W Normality 0.9051 0.8408 

Hatched Rate Summary 

Sample Code Count Mean 95o/o LCL 95% UCL 
FR_UFR1 4 0.95 0.8484 1 
GH_FR1 4 0.8833 0.5786 
FR_FRCP1 4 0.9833 0.9303 
CM_MC2 4 0.9167 0.7575 

Angular {Corrected) Transformed Summary 

Sample Code Count Mean 95% LCL 95°/o UCL 
FR_UFR1 4 1.347 1.16 1.535 
GH_FR1 4 1.27 0.8509 1.688 
FR_FRCP1 4 1.408 1.304 1.513 
CM_MC2 4 1.297 1.025 1.569 

Hatched Rate Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 
FR_UFR1 0.8667 0.9333 1 1 
GH_FR1 0.9333 0.6 
FR_FRCP1 0.9333 
CM_MC2 0.8 0.8667 

0.3046 
0.7998 
0.3216 

F Stat 

0.5121 

P-Value 

0.1957 
0.0970 

Median 

0.9667 
0.9667 
1 
0.9333 

Median 

1.375 
1.375 
1.441 
1.319 

000-469-187-2 CETIS™ v1.8.7.16 

GDF Non-Significant Effect 

GDF Non-Significant Effect 

GDF Non-Significant Effect 

P-Value Decision(a:5%) 

0.6815 Non-Significant Effect 

Decision{ a: 1°/o) 

Equal Variances 

Normal Distribution 

Min Max Std Err 

0.8667 0.03191 
0.6 0.09574 
0.9333 0.01667 
0.8 0.05 

Min Max Std Err 

1.197 1.441 0.05894 
0.8861 1.441 0.1316 
1.31 1.441 0.03292 
1.107 1.441 0.08549 

Analyst: 

Project 

Longitude 

CVo/o %Effect 

6,72% 0.0% 

21.68o/o 7.02°/o 

3.39% -3.51% 

10.91o/o 3.51% 

CV% %Effect 

8. 75o/o 0.0% 

20.72% 5.77% 

4.68% -4,53o/o 

13.19% 3.76% 

~ 
di'! 'J"/l& 

QA: 



CETIS Analytical Report 

Fathead Minnow 32Md Survival and Growth Test 

Analysis ID: 17-4660-1027 Endpoint: Hatched Rate 
Analyzed: 08 Jan-1611:16 Analysis: Parametric-Two Sample 

Angular (Corrected) Transformed Detail 

Sample Code Rep 1 Rep2 Rep 3 Rep4 

FR_UFR1 1.197 1.31 1.441 1.441 

GH_FR1 1.441 1.31 1.441 0.8861 

FR_FRCP1 1.441 1.31 1.441 1.441 

CM_MC2 1.107 1.197 1.441 1.441 

Hatched Rate Binomials 

Sample Code Rep 1 Rep2 Rep 3 Rep4 
FR_UFR1 13/15 14/15 15/15 15/15 

GH_FR1 15/15 14/15 15/15 9/15 
FR_FRCP1 15/15 14/15 15/15 15/15 

CM_MC2 12/15 13/15 15/15 15/15 

Graphics 

'·' ,,,0 

0,1' 

o.os 

'·' ]i 
~ ~ oo 

... _,, 

··~ ,, 

-0.JS 

FR._UF•U 

000-469-187-2 CETIS™ v1 .8.7.16 

• 
-1.s 

Report Date: 
Test Code: 

08Jan-1611:17(p2of 2) 
158681 03-0162-6746 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

• • • 
• 

• 
• 

• • 

-1,0 ... 
""'"kit< 

Analyst: __ _ 

~ 
Jmi -£/1 (,,> QA: __ _ 



CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 06-4263-2277 Endpoint: Hatched Rate 

Analyzed: 08 Dec-15 16:40 Analysis: Parametric-Two Sample 

Report Date: 

Test Code: 

09 Dec-15 16:05 (p 1 of 2) 

158681 03-0162-6746 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Batch ID: 10-2351-8281 

Start Date: 280ct-15 

Test Type: Survival-Development-Growth 

Protocol: ASTM E1241-05 (2013) 

Analyst: Krysta Pearcy 

Diluent: Mod-Hard Synthetic Water 

Ending Date: 29 Nov-15 Species: Pimepha!es promelas Brine: 

Duration: 32d Oh Source: Aquatox, AR Age: 

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

Lab Control 20-7626-6504 27 Oct-15 27 Oct-15 24h Teck Coal 

FR_UFR1 12-5022-9170 26 Oct-1513:03 27 Oct-15 10:10 35h (5.5 '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_05102015_N (Site 

Data Transform Zeta Alt Hyp Trials Seed PMSD Test Result 

Angular (Corrected) NA C>T NA NA 11.2% 

Equal Variance t Two-Sample Test 

Sample Code vs Sample Code Test Stat Critical MSD OF P-Value P-Type Oecision(a:5o/o) 

Lab Control FR_UFR1 -0.7379 1.943 0.161 6 0.7558 CDF Non-Significant Effect 

ANOVA Table 

Source Sum Squares Mean Square OF F Stat P-Vatue Decision(a:So/o) 

Between 0.00746223 0.00746223 1 0.5446 0.4884 Non-Significant Effect 
Error 0.08222078 0.01370346 6 
·~~~~~~~~~~~~~~~~~~~~~~-

Total 0.08968301 7 

Distributional Tests 

Attribute Test Test Stat Critical P-Value Oecision.(a:1%) 
Variances Variance Ratio F 1.029 47.47 0.9820 Equal Variances 
Distribution Shapiro-Wilk W Normality 0.942 0.6451 0.6304 Normal Distribution 

Hatched Rate Summary 

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

Lab Control 4 0.9167 0.8151 1 0.9 0.8667 0.03191 
FR_UFR1 4 0.95 0.8484 0.9667 0.8667 0.03191 

Angular (Corrected) Transformed Summary 

Sample Code Count Mean 95% LCL 95°/n UCL Median Min Max Std Err 

Lab Control 4 1.286 1.101 1.471 1.253 1.197 1.441 0.05811 
FR_UFR1 4 1.347 1.16 1.535 1.375 1.197 1.441 0.05894 

Hatched Rate Detail 

Sample Code Rep 1 Rep 2 Rep3 Rep4 
Lab Control 0.8667 1 0.9333 0.8667 
FR_UFR1 0.8667 0.9333 

Angular {Corrected) Transformed Detail 

Sample Code Rep 1 Rep 2 Rep3 Rep4 
Lab Control 1.197 1.441 1.31 1.197 
FR_UFR1 1.197 1.31 1.441 1.441 

Hatched Rate Binomials 

Sample Code Rep 1 Rep2 Rep3 Rep4 
Lab Control 13/15 15/15 14/15 13/15 
FR_UFR1 13/15 14/15 15/15 15/15 

000-469-187-2 CETIS™ v1.8.7.16 Analyst: 

Project 

Longitude 

CV0/o %Effect 

6.96o/o 0.0% 
6.72o/o -3.64% 

CVo/11 0/nEffect 

9.04°/o 0.0% 
8.75% -4.75% 
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CETIS Analytical Report 

Fathead Minnow 32~d Survival and Growth Test 

Analysis ID: 06-4263-2277 Endpoint: Hatched Rate 
Analyzed: 08 Dec-15 16:40 Analysis: Parametric-Two Sample 
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CETIS Analytical Report Report Date: 

Test Code: 

08 Jan-1611:19(p1 of 2) 

15868 I 03-0162-6746 

Fathead Minnow 32·d Survival and Growth Test Nautilus Environmental 

Analysis ID: 18-1588-3864 
Analyzed: 08Jan-1611:18 

Batch ID: 10-2351-8281 

Endpoint: Survival Rate 

Analysis: Parametric-Two Sample 

CETIS Version: GETISv1.8.7 
Official Results: Yes 

Analyst: Krysta Pearcy 

Start Date: 28 Oct-15 
Test Type: Survival-Development-Growth 

Protocol: ASTM E1241-05 (2013) Diluent: Mod-Hard Synthetic Water 

Ending Date: 29 Nov-15 Species: Pimephales promelas Brine: 

Duration: 32d Oh Source: Aquatox, AR Age: 

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

Lab Control 20-7626-6504 270ct-15 27 Oct-15 24h Teck Coal 

GH_FR1 

FR_FRGP1 

GM_MG2 

01-2984-4737 

19-5017-0696 

05-8940-3182 

26 Oct-15 27 Oct-1510:10 48h (3.5 °G) 

26 Oct-1510:10 27 Oct-15 10:10 38h (4.5 °G) 

26 Oct-1512:30 27 Oct-15 10:10 35h (4.1 °G) 

Sample Code Material Type 

Lab Control Water Sample 

GH_FR1 Water Sample 

FR_FRGP1 Water Sample 

GM_MG2 Water Sample 

Data Transform Zeta 

Angular {Corrected) NA 

Equal Variance t TwoRSample Test 

Sample Code vs Sample Code 

Lab Control GH_FR1 

ANOVA Table 

FR_FRGP1 
CM_MG2 

Source Sum Squares 

Between 1.621179 

Sample Source 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Alt Hyp Trials 

G>T NA 

Test Stat Critical 

3.362 1.943 
0.2327 1.943 
4.978 1.943 

Mean Square 

0.540393 

Seed 
NA 

MSD 

0.347 
0.23 
0.270 

OF 

3 

Station Location 

Lab Control 

GH_FR1_WS_2015_10_26_N 

FR_FRCP1_Q_05102015_N 

GM_MG2_WS_2015-10-26_N 

Latitude 

PMSD Test Result 

24.0% 

DF PRValue P-Type Decision(a:5o/o) 

6 0.0076 GDF Significant Effect 

6 0.4119 GDF Non~Significant Effect 

6 0.0013 GDF Significant Effect 

F Stat PR Value Decision(a:5°/o) 

8.936 0.0022 Significant Effect 
0.0604716 12 Error _____ _,o". 7_,,2=56::.5:.:9:::3'-----~=ccc=----=---

Total 2.346838 15 

Distributional Tests 

Attribute Test Test Stat Critical PRValue Decision( a: 1 % ) 
Variances Bartlett Equality of Variance 3.482 11.34 0.3231 Equal Variances 
Distribution Shapiro-Wilk W Normality 0.9719 0.8408 0.8689 Normal Distribution 

Survival Rate Summary 

Sample Code Count Mean 95o/o LCL 95% UCL Median Min Max Std Err 
Lab Control 4 0.8833 0.7818 0.9849 0.9 0.8 0.9333 0.03191 
GH_FR1 4 0.3833 0 0.811 0.4667 0 0.6 0.1344 
FR_FRCP1 4 0.85 0.6148 1 0.8667 0.6667 0.07391 
GM_MG2 4 0.2833 0 0.6444 0.2333 0.06667 0.6 0.1134 

Angular (Corrected) Transformed Summary 

Sample Code Count Mean 95% LCL 95% UCL Median Min Max Std Err 
Lab Control 4 1.231 1.075 1.387 1.253 1.107 1.31 0.04904 
GH_FR1 4 0.6298 0.08258 1.177 0.7517 0.1295 0.8861 0.1719 
FR_FRCP1 4 1.203 0.8612 1.546 1.208 0.9553 1.441 0.1075 
CM_MG2 4 0.5384 0.1241 0.9527 0.5031 0.2612 0.8861 0.1302 

Survival Rate Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 
Lab Control 0.8 0.9333 0.9333 0.8667 
GH_FR1 0.5333 0.4 0.6 0 
FR_FRGP1 0.8 0.6667 0.9333 
GM_MG2 0.6 0.2667 0.06667 0.2 

000-469-187-2 GETIS™ v1.8.7.16 Analyst: 

Project 

Longitude 

CV% %Effect 

7.23% 0.0% 

70.11% 56.6°/o 

17 .39°/o 3.77% 

80.08% 67.92% 

CV% %Effect 

7.97% 0.0% 

54.6% 48.84°/o 

17.87% 2.23% 

48.36% 56.26% 
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CETIS Analytical Report 

Fathead Minnow 32~d Survival and Growth Test 

Analysis ID: 18-1588-3864 Endpoint: Survival Rate 
Analyzed: 08 Jan-1611:18 Analysis: Parametric-Two Sample 

Angular {Corrected) Transformed Detail 

Sample Code 

Lab Control 

GH_FR1 

FR_FRCP1 

CM_MC2 

Survival Rate Binomials 

·Sample Code 

Lab Control 

GH_FR1 

FR_FRCP1 

CM_MC2 

Graphics 

Rep 1 

1.107 

0.8188 

1.107 

0.8861 

Rep 1 

12/15 

8/15 

12115 

9/15 

Rep 2 

1.31 

0.6847 

0.9553 

0.5426 

Rep2 

14/15 

6/15 

10/15 

4/15 
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Rep 3 

1.31 

0.8861 

1.31 

0.2612 

Rep 3 

14/15 

9115 

14/15 

1115 

Rep4 

1.197 

0.1295 

1.441 

0.4636 

Rep4 
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0/15 
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CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 20-9869-6631 Endpoint: Survival Rate 

Analyzed: 08 Jan-1611:19 Analysis: Parametric-Two Sample 

Report Date: 

Test Code: 

08Jan-1611:19(p1of 2) 

15868 I 03-0162-6746 

Nautilus Environmental 

CETIS Version: CETISv1 .8.7 

Official Results: Yes 

Batch ID: 

Start Date: 

10-2351-8281 

28 Oct-15 

Ending Date: 29 Nov-15 

Test Type: Survival-Development-Growth 

Protocol: ASTM E1241-05 (2013) 

Species: Pimephales prometas 

Analyst: Krysta Pearcy 
Diluent: Mod-Hard Synthetic Water 

Brine: 

Duration: 32d Oh Source: Aquatox, AR Age: 

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

FR_UFR1 12-5022-9170 26 Oct-1513:03 27 Oct-1510:10 35h (5.5 °C) Teck Coal 
GH_FR1 01-2984-4737 26 Oct-15 27 Oct-15 10:10 48h (3.5 °C) 

FR_FRCP1 19-5017-0696 26 Oct-1510:10 27 Oct-1510:10 38h (4.5 °C) 

CM_MC2 05-8940-3182 26 Oct-1512:30 27 Oct-1510:10 35h (4.1 °C) 

Sample Code Material Type Sample Source Station Location Latitude 

FR_UFR1 Water Sample Teck Coal FR_UFR1_Q_05102015_N (Site 

GH_FR1 Water Sample Teck Coal GH_FR1_WS_2015_10_26_N 

FR_FRCP1 Water Sample Teck Coal FR_FRCP1_Q_05102015_N 

CM_MC2 Water Sample Teck Coal CM_MC2_WS_2015-10-26_N 

Data Transform Zeta Alt Hyp Trials Seed PMSD Test Result 

Angular (Corrected) NA C>T NA NA 45.6°/o 

Equal Variance t Two-Sample Test 

Sample Code vs Sample Code Test Stat Critical MSD OF P-Value P-Type Decision{a:5%) 

FR_UFR1 

ANOVA Table 

GH_FR1 

FR_FRCP1 

CM_MC2 

1.867 1.943 

-1.012 1.943 

2.684 1.943 

Source Sum Squares Mean Square 

Betw"een 

Error 

Total 

Distributional Tests 

Attribute 

Variances 

Distribution 

1.215002 

0.9001451 

2.115147 

Test 

0.4050006 

0.07501209 

Bartlett Equality of Variance 

Shapiro-Wilk W Normality 

Survival Rate Summary 

Sample Code Count Mean 

FR_UFR1 4 0.7167 
GH_FR1 4 0.3833 
FR_FRCP1 4 0.85 
CM_MC2 4 0.2833 

Angular (Corrected) Transformed Summary 

Sample Code Count Mean 

FR_UFR1 4 1.032 
GH_FR1 4 0.6298 
FR_FRCP1 4 1.203 
CM_MC2 4 0.5384 

Survival Rate Detail 

Sample Code Rep 1 Rep2 

FR_UFR1 0.4 0.8 

GH_FR1 0.5333 0.4 

FR_FRCP1 0.8 0.6667 

CM_MC2 0.6 0.2667 

000-469-187-2 

Test Stat 

0.6096 

0.9572 

95% LCL 

0.3556 

o 
0.6148 

o 

95% LCL 

0.6181 

0.08258 

0.8612 

0.1241 

Rep 3 

0.7333 

0.6 

0.9333 

0.06667 

0.419 

0.328 

0.358 

DF 

3 
12 

15 

6 

6 

6 

Critical 

11.34 

0.8408 

95% UCL 

1 

0.811 

1 

0.6444 

95% UCL 

1.447 

1.177 

1.546 

0.9527 

Rep4 

0.9333 

o 

0.2 

0.0556 

0.8248 

0.0182 

F Stat 

5.399 

P-Value 

0.8942 

0.6109 

Median 

0.7667 

0.4667 

0.8667 

0.2333 

Median 

1.068 

0.7517 

1.208 

0.5031 

CETIS'" v1.8.7.16 

CDF Non-Significant Effect 

CDF Non-Significant Effect 

CDF Significant Effect 

P-Value Decision(a:5°/o) 

0.0139 Significant Effect 

Decision{a:1 o/o) 

Equal Variances 

Normal Distribution 

Min Max Std Err 

0.4 0.9333 0.1134 

o 0.6 0.1344 

0.6667 1 0.07391 

0.06667 0.6 0.1134 

Min Max Std Err 

0.6847 1.31 0.1302 

0.1295 0.8861 0.1719 

0.9553 1.441 0.1075 

0.2612 0.8861 0.1302 

Analyst: 

Project 

Longitude 

CV0/o 0/oEffect 

31.66o/o O.Oo/o 

70.11% 46.51% 

17.39% -18.6o/o 

80.08% 60.47% 

CV% %Effect 

25.22% o.0°1o 
54.6%1 39.0% 

17.87% -16.56% 

48.36% 47.85% 
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CETIS Analytical Report 

Fathead Minnow 32~d Survival and Growth Test 

Analysis ID: 20-9869-6631 Endpoint: Survival Rate 
Analyzed: 08 Jan-16 11 :19 Analysis: Parametric-Two Sample 

Angular (Corrected) Transformed Detail 

Sample Code Rep 1 Rep2 Rep 3 Rep4 

FR_UFR1 0.6847 1.107 1.028 1.31 

GH_FR1 0.8188 0.6847 0.8861 0.1295 

FR_FRCP1 1.107 0.9553 1.31 1.441 

CM_MC2 0.8861 0.5426 0.2612 0.4636 

Survival Rate Binomials 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 
FR_UFR1 6/15 12/15 11/15 14/15 

GH_FR1 8/15 6/15 9/15 0/15 
FR_FRCP1 12/15 10/15 14/15 15/15 

CM_MC2 9/15 4/15 1/15 3/15 
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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: 

02-8889-2774 

08 Dec-1516:41 

10-2351-8281 

28 Oct-15 

29 Nov-15 

32d Oh 

Endpoint: Survival Rate 
Analysis: Parametric-Two Sample 

Test Type: Survival-Development-Growth 

Protocol: ASTM E1241-05 (2013) 

Species: Pimephales promelas 

Source: Aquatox, AR 

Report Date: 

Test Code: 

09 Dec-15 16:07 (p 1 of 2) 

15868 I 03-0162-6746 

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 Sam pie Age Client Name Project 
Lab Control 20-7626-6504 27 Oct-15 27 Oct-15 24h Teck Coal 

FR_UFR1 12-5022-9170 26 Oct-15 13:03 27 Oct-1510:10 35h (5.5 °C) 

Sample Code Material Type 

Lab Control Water Sample 
FR_UFR1 Water Sample 

Data Transform Zeta 
Angular (Corrected) NA 

Equal Variance t Two-Sample Test 

Sample Code vs Sample Code 

Lab Control FR_UFR1 

ANOVA Table 

Source 
Between 
Error 
Total 

Distributional Tests 

Attribute 

Variances 

Sum Squares 

0.07875819 

0.2322117 

0.3109699 

Test 

Variance Ratio F 

Sample Source 

Teck Coal 

Teck Coal 

Alt Hyp Trials 

C>T NA 

Test Stat Critical 

1.427 1.943 

Mean Square 

0.07875819 

0.03870194 

Test Stat 

7.045 
Distribution Shapiro-Wilk W Normality 0.9366 

Survival Rate Summary 

Sample Code Count Mean 95o/o LCL 
Lab Control 4 0.8833 0.7818 
FR_UFR1 4 0.7167 0.3556 

Angular (Corrected) Transformed Summary 

Sample Code Count Mean 95°/o LCL 
Lab Control 4 1.231 1.075 
FR_UFR1 4 1.032 0.6181 

Survival Rate Detail 

Sample Code Rep 1 Rep2 Rep3 
Lab Control 0.8 0.9333 0.9333 
FR_UFR1 0.4 0.8 0.7333 

Angular (Corrected) Transformed Detail 

Sample Code Rep 1 Rep2 Rep 3 
Lab Control 1.107 1.31 1.31 
FR_UFR1 0.6847 1.107 1.028 

Survival Rate Binomials 

Sample Code Rep 1 Rep2 Rep3 
Lab Control 12115 14115 14115 
FR_UFR1 6115 12115 11115 

000-469-187-2 

Station Location Latitude 

Lab Control 

FR_UFR1_Q_05102015_N (Site 

Seed PMSD Test Result 

NA 24.0% 

MSD DF P-Value P-Type Decision(a:5%} 

0.270 6 0.1018 GDF Non-Significant Effect 

OF F Stat P-Value Decision(a:5%) 

1 2.035 0.2036 Non-Significant Effect 

6 

7 

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

47.47 0.1431 Equal Variances 
0.6451 0.5776 Normal Distribution 

95% UCL Median Min Max Std Err 

0.9849 0.9 0.8 0.9333 0.03191 

0.7667 0.4 0.9333 0.1134 

95% UCL Median Min Max Std Err 

1.387 1.253 1.107 1.31 0.04904 
1.447 1.068 0.6847 1.31 0.1302 

Rep4 

0.8667 

0.9333 

Rep4 

1.197 

1.31 

Rep4 

13115 

14115 

CETIS'" v1.8.7.16 Analyst: 

Longitude 

CV% 0/oEffect 

7.23% O.Oo/o 

31.66% 18.87% 

CV0/o o/oEffect 

7.97% 0.0% 

25.22% 16.12% 
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CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 02-8889-2774 Endpoint: Survival Rate 

Analyzed: 08 Dec-1516:41 Analysis: Parametric-Two Sample 
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CETIS Analytical Report Report Date: 

Test Code: 

08Jan-1611:51(p1 of 2) 

158681 03-0162-6746 

Fathead Minnow 32-d Survival and Growth Test Nautilus Environmental 

Analysis ID: 10-1415-4373 

Analyzed: 08 Jan-1611:51 

Batch ID: 10-2351-8281 

Start Date: 28 Oct-15 

Ending Date: 29 Nov-15 

Duration: 32d Oh 

Sample Code Sample ID 

Lab Control 20-7626-6504 

GH_FR1 01-2984-4737 

FR_FRCP1 19-5017-0696 

CM_MC2 05-8940-3182 

Endpoint: Mean Dry Biomass-mg 
Analysis: Parametric-Two Sample 

Test Type: Survival-Development-Growth 

Protocol: ASTM E1241-05 (2013) 

Species: Pimepha!es promelas 

Source: Aquatox, AR 

CETIS Version: CET1Sv1.8.7 

Official Results: Yes 

Analyst: Krysta Pearcy 

Diluent: Mod-Hard Synthetic Water 

Brine: 

Age: 

Sample Date Receive Date Sample Age Client Name Project 

27 Oct-15 

26 Oct-15 

27 Oct-15 24h Teck Coal 

27 Oct-1510:10 48h (3.5 "C) 

26 Oct-1510:10 27 Oct-1510:10 38h (4.5 "C) 

26 Oct-1512:30 27 Oct-1510:10 35h (4.1 "C) 

Sample Code Material Type Sample Source Station Location Latitude Longitude 
Lab Control Water Sample 

GH_FR1 Water Sample 

FR_FRCP1 Water Sample 
CM_MC2 Water Sample 

Data Transform Zeta 

Untransformed NA 

Unequal Variance t Two-Sample Test 

Sample Code vs Sample Code 

Lab Control GH_FR1 

FR_FRCP1 

CM_MC2 

ANOVA Table 

Source Sum Squares 

Between 0.6905123 
Error 1.61799 
Total 2.308502 

Distributional Tests 

Attribute Test 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Alt Hyp Trials 

C>T NA 

Test Stat Critical 

0.6405 2.353 
-3.972 2.353 

0.4475 2.015 

Mean Square 

0.2301708 

0.1348325 

Test Stat 
Variances Bartlett Equality of Variance 12.6 
Distribution Shapiro-Wilk W Normality 0.8485 

Mean Dry Biomass-mg Summary 

Sample Code Count Mean 95°/o LCL 
Lab Control 4 1.204 0.9423 
GH_FR1 4 0.9843 -0.07531 
FR_FRCP1 4 1.551 . 1.457 
CM_MC2 4 1.136 0.7294 

Mean Dry Biomass-mg Detail 

Sample Code Rep 1 Rep 2 Rep 3 
Lab Contra! 1.156 1.002 1.271 
GH_FR1 1.346 1.431 1.16 
FR_FRCP1 1.483 1.575 1.62 
CM_MC2 1.218 1.113 0.8007 

000-469-187-1 

Seed 

NA 

MSD OF 

0.807 3 
0.206 3 

0.306 5 

OF 

3 

12 

15 

Critical 

11.34 

0.8408 

95% UCL 

1.466 

2.044 

1.646 

1.543 

Rep4 

1.387 

0 

1.527 

1.412 

Lab Control 

GH_FR1_WS_2015_10_26_N 

FR_FRCP1_Q_05102015_N 

CM_MC2_WS_2015-10-26_N 

PMSD Test Result 

25.4% 

P-Value P-Type Oecision(a:So/o) 

0.2837 CDF Non-Significant Effect 

0.9857 CDF Non-Significant Effect 

0.3366 CDF Non-Significant Effect 

F Stat P-Value Decision(a:5°/o) 

1.707 0.2185 Non-Significant Effect 

P-Value Decision( a: 1°/o) 

0.0056 Unequal Variances 

0.0129 Normal Distribution 

Median Min Max Std Err 
1.213 1.002 1.387 0.08224 
1.253 0 1.431 0.333 
1.551 1.483 1.62 0.0297 
1.166 0.8007 1.412 0.1278 

CV% %Effect 

13.66% 0.0% 

67.65%i 18.24°/o 

3.83% -28.85o/o 
22.49% 5.65% 

CET!S™ v1.8.7.16 Analyst __ _ QA: __ _ 
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CETIS Analytical Report Report Date: 08Jan-1611:51 (p1of2) 
15868 I 03-0162-6746 Test Code: 

Fathead Minnow 32-d Survival and Growth Test Nautilus Environmental 

Analysis ID: 19-2267-2669 
Analyzed: 08 Jan-1611:51 

Endpoint: Mean Dry Biomass-mg 
Analysis: Parametric-Two Sample 

CETIS Version: CETISv1 .8.7 
Official Results: Yes 

Batch ID: 10-2351-8281 Analyst: Krysta Pearcy 

Start Date: 280ct-15 

Test Type: Survival-Development-Growth 

Protocol: ASTM E1241-05 (2013) Diluent: Mod-Hard Synthetic Water 

Ending Date: 29 Nov-15 Species: Pimephales promelas Brine: 

Duration: 32d Oh Source: Aquatox, AR Age: 

Sample Code Sample ID 

FR_UFR1 12-5022-9170 

GH_FR1 01-2984-4737 

FR_FRCP1 19-5017-0696 

CM_MC2 05-8940-3182 

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 

Unequal Variance t Two-Sample Test 

Sample Code vs Sample Code 

FR_UFR1 GH_FR1 
FR_FRCP1 
CM_MC2 

ANOVA Table 

Source Sum Squares 

Between 0.6893256 
Error 1.578569 
Total 2.267895 

Distributional Tests 

Attribute Test 

Sample Date Receive Date Sample Age Client Name 

26 Oct-1513:03 27 Oct-1510:10 35h (5.5 "C) Teck Coal 

26 Oct-15 27 Oct-15 10:10 48h (3.5 "C) 

26 Oct-1510:10 27 Oct-1510:10 38h (4.5 "C) 

260ct-1512:30 270ct-1510:10 35h(4.1 "C) 

Sample Source 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Alt Hyp Trials 

C >T NA 

Test Stat Critical 

0.7088 2.353 
-4.957 2.132 
0.6254 2.132 

Mean Square 

0.2297752 
0.1315474 

Test Stat 

Seed 

NA 

Station Location Latitude 

FR_UFR1_Q_05102015_N (Site 

GH_FR1_WS_2015_ 10_26_N 

FR_FRCP1_Q__05102015_N 

CM_MC2_WS_2015-10-26_N 

PMSD Test Result 

24.5% 

MSD OF P-Value P-Type Decision(a:5%) 

0.796 3 0.2648 CDF Non-Significant Effect 

0.141 4 0.9961 CDF Non-Significant Effect 

0.3 4 0.2828 CDF Non-Significant Effect 

OF F Stat P-Value Oecision(a:5%) 

3 1.747 0.2107 Non-Significant Effect 

12 
15 

Critical P-Value Decision{a:1°/Q) 

Variances Bartlett Equality of Variance 14.09 11.34 0.0028 Unequal Variances 
Distribution Shapiro-Wilk W Normality 0.8258 0.8408 0.0061 Non-normal Distribution 

Mean Dry Biomass-mg Summary 

Sample Code Count Mean 95% LCL 95o/o UCL Median Min Max Std Err 
FR_UFR1 4 1.224 1.036 1.412 1.279 1.047 1.291 0.05898 
GH_FR1 4 0.9843 -0.07531 2.044 1.253 0 1.431 0.333 
FR_FRCP1 4 1.551 1.457 1.646 1.551 1.483 1.62 0.0297 
CM_MC2 4 1.136 0.7294 1.543 1.166 0.8007 1.412 0.1278 

Mean Dry Biomass-mg Detail 

Sample Code Rep1 Rep2 Rep 3 Rep4 
FR_UFR1 1.291 1.047 1.283 1.275 
GH_FR1 1.346 1.431 1.16 0 
FR_FRCP1 1.483 1.575 1.62 1.527 
CM_MC2 1.218 1.113 0.8007 1.412 

Project 

Longitude 

CV% 0/QEffect 

9.64% 0.0%1 
67.65°/o 19.58°/o 

3.83% -26.74% 

22.49% 7.19% 

~ 
;)Im -If/; (p 
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CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 

Analyzed: 

13-6836-6428 

08 Dec-1517:15 

Endpoint: Mean Dry Biomass-mg 
Analysis: Parametric-Two Sample 

Report Date: 

Test Code: 

09 Dec-1516:06 (p 1 of 2) 

15868103-0162-6746 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Batch ID: 10-2351-8281 

Start Date: 28 Oct-15 

Test Type: Survival-Development-Growth 

Protocol: ASTM E1241-05 (2013) 

Analyst: Krysta Pearcy 
Diluent: Mod-Hard Synthetic Water 

Ending Date: 29 Nov-15 Species: Pimephales promelas 

Duration: 32d Oh Source: Aquatox, AR 

Sample Code Sample ID 

Lab Control 20-7626-6504 

FR_UFR1 12-5022-9170 

Sample Code Material Type 

Lab Control Water Sample 

FR_UFR1 Water Sample 

Data Transform Zeta 
Untransformed NA 

Equal Variance t Two-Sample Test 

Sample Code vs Sample Code 

Lab Control FR_UFR1 

ANOVA Table 

Source 

Between 

Error 

Total 

Distributional Tests 

Attribute 

Variances 

Sum Squares 

0.0008000557 

0.1229062 
0.1237063 

Test 

Variance Ratio F 

Sample Date Receive Date 

27 Oct-15 270ct-15 

26 Oct-1513:03 27 Oct-1510:10 

Sample Source 

Teck Coal 

Teck Coal 

Alt Hyp Trials Seed 

C>T NA NA 

Test Stat Critical MSD OF 

-0.1976 1.943 0.197 6 

Mean Square DF 

0.0008000557 1 

0.02048437 6 
7 

Test Stat Critical 

1.944 47.47 
Distribution Shapiro-Wilk W Normality 0.8897 0.6451 

Mean Dry Biomass-mg Summary 

Sample Code Count Mean 95°!o LCL 95% UCL 
Lab Control 4 1.204 0.9423 1.466 
FR_UFR1 4 1.224 1.036 1.412 

Mean Dry Biomass-mg Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 
Lab Control 1.156 1.002 1.271 1.387 
FR_UFR1 1.291 1.047 1.283 1.275 

Brine: 

Age: 

Sample Age Client Name 

24h Teck Coal 

35h (5.5 "C) 

Station Location Latitude 

Lab Contra! 

FR_UFR1_Q_05102015_N (Site 

PMSD Test Result 

16.3% 

P-Value P-Type Decision(a:So/o) 

0.5751 CDF Non-Significant Effect 

F Stat P-Value Decision(a:5°/o) 

0.03906 0.8499 Non-Significant Effect 

P-Value Decision{a:1 °lo) 

0.5987 Equal Variances 

0.2327 Normal Distribution 

Median Min Max Std Err 

1.213 1.002 1.387 0.08224 
1.279 1.047 1.291 0.05898 

Project 

Longitude 

CV% 

13.66% 
9.64% 

%Effect 

0.0% 
-1.66°/o 

~ 
.dtv11. ir I 1& 

000-469-187-2 CETIS™ v1.8.7.16 Analyst: __ _ QA: __ _ 



CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 13-6836-6428 Endpoint: Mean Dry Biomass-mg 
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CETIS Analytical Report Report Date: 

Test Code: 

08Jan-1611:21(p1 of 2) 

158681 03-0162-6746 

Fathead Minnow 32-d Survival and Growth Test Nautilus Environmental 

Analysis ID: 12-7136-0249 Endpoint: Length-mm CETIS Version: CETISv1.8.7 

Analyzed: 08 Jan-1611:20 Analysis: Parametric-Two Sample Official Results: Yes 

Batch ID: 10-2351-8281 Test Type: Survival-Development-Growth Analyst: Krysta Pearcy 

Start Date: 28 Oc~15 Protocol: ASTM E1241-05 (2013) Diluent: Mod-Hard Synthetic Water 

Ending Date: 29 Nov-15 Species: Pimephales promelas Brine: 

Duration: 32d Oh Source: Aquatox, AR Age: 

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

Lab Control 20-7626-6504 27 Oct-15 27 Oct-15 24h Teck Coal 

GH_FR1 01-2984-4737 26 Oct-15 27 Oct-15 10:10 48h (3.5 'C) 

FR_FRCP1 19-5017-0696 26 Oct-15 10:10 27 Oct-15 10:10 38h (4.5 'C) 

CM_MC2 05-8940-3182 26 Oct-1512:30 27 Oct-15 10:10 35h (4.1 'C) 

Sample Code Material Type Sample Source Station Location Latitude Longitude 

Lab Control Water Sample Teck Coal Lab Control 

GH_FR1 Water Sample Teck Coat GH_FR1_WS_2015_ 10_26_N 

FR_FRCP1 Water Sample Teck Coal FR_FRCP1_ Q_05102015_N 

CM_MC2 Water Sample Teck Coal CM_MC2_WS_2015-10-26_N 

Data Transform Zeta Alt Hyp Trials Seed PMSD Test Result 

Untransformed NA C>T NA NA 31.2o/o 

Equal Variance t Two-Sample Test 

Sample Code vs Sample Code Test Stat Critical MSD OF P-Value P-Type Decision(a:5%) 

Lab Control GH_FR1 -1.679 2.015 1.5 5 0.9230 GDF Non-Significant Effect 

FR_FRCP1 -0.9258 1.943 1.049 6 0.8049 GDF Non-Significant Effect 

CM_MC2 -2.666 1.943 2.734 6 0.9814 GDF Non-Significant Effect 

ANOVATable 

Source Sum Squares Mean Square OF F Stat P-Value Decision(a:5%) 

Between 33.23333 11.07778 3 4.598 0.0255 Significant Effect 
Error 26.5 2.409091 11 
Total 59.73333 14 

Distributional Tests 

Attribute Test Test Stat Critical P-Value Decision(a:1%) 
Variances Bartlett Equality of Variance 7.137 11.34 0.0677 Equal Variances 
Distribution Shapiro-Wilk W Normality 0.9449 0.8328 0.4475 Normal Distribution 

Length-mm Summary 

Sample Code Count Mean 95o/o LCL 95% UCL Median· Min Max Std Err CV% %Effect 
Lab Control 4 8.75 7.227 10.27 8.5 8 10 0.4787 10.94% o.0°1o 
GH_FR1 3 10 7.516 12.48 10 9 11 0.5774 10.0% -14.29% 
FR_FRCP1 4 9.25 8.454 10.05 9 9 10 0.25 5.41% -5.71% 
CM_MC2 4 12.5 8.29 16.71 12 10 16 1.323 21.17% -42.86% 

Length-mm Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 
Lab Control 10 8 8 9 
GH_FR1 10 11 9 
FR_FRCP1 9 10 9 9 
CM_MC2 10 11 16 13 

000-469-187-2 CETIS'M v1.8.7.16 Analyst: __ _ QA:. __ _ 
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CETIS Analytical Report Report Date: 

Test Code: 

08 Jan-1611:21(p1 of 2) 

158681 03-0162-6746 

Fathead Minnow 32~d Survival and Growth Test Nautilus Environmental 

Analysis ID: 03-2827 ·3952 

Analyzed: 08Jan-1611:21 

Batch ID: 10-2351-8281 

Start Date: 28 Oct-15 

Ending Date: 29 Nov-15 

Duration: 32d Oh 

Sample Code Sample ID 

FR_UFR1 12-5022-9170 

GH_FR1 01-2984-4737 

FR_FRCP1 19-5017-0696 

CM_MC2 05-8940-3182 

Endpoint: Length-mm 

Analysis: Parametric-Two Sample 

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: Mod-Hard Synthetic Water 

Brine: 

Age: 

Sample Date Receive Date Sample Age Client Name Project 

26 Oct-1513:03 27 Oct-1510:10 35h (5.5 °G) Teck Coal 

260ct-15 

26 Oct-1510:10 

26 Oct-1512:30 

27 Oct-1510:10 48h (3.5 °G) 

27 Oct-15 10:10 38h (4.5 °C) 

27 Oct-15 10:10 35h (4.1 °C) 

Sample Code Material Type Sample Source Station Location Latitude Longitude 

FR_UFR1 Water Sample 

GH_FR1 Water Sample 

FR_FRCP1 Water Sample 

CM_MG2 Water Sample 

Data Transform Zeta 
Untransformed NA 

Equal Variance t Two-Sample Test 

Sample Code vs 

FR_UFR1 

ANOVA Table 

Source 

Between 

Error 

Total 

Distributional Tests 

Attribute 

Sample Code 

GH_FR1 

FR_FRGP1 

CM_MG2 

Sum Squares 

30.65 

29.75 

60.4 

Test 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Alt Hyp Trials 

C>T NA 

Test Stat Critical 

-1.035 2.015 
-0.3333 1.943 
-2.333 1.943 

Mean Square 

10.21667 

2.704545 

Test Stat 
Variances Bartlett Equality of Variance 6.213 
Distribution Shapiro-Wilk W Normality 0.9481 

Length-mm Summary 

Sample Code Count Mean 95o/o LCL 
FR_UFR1 4 9 6.75 
GH_FR1 3 10 7.516 
FR_FRGP1 4 9.25 8.454 
GM_MG2 4 12.5 8.29 

Length-mm Detail 

Sample Code Rep 1 Rep2 Rep 3 
FR_UFR1 11 8 9 
GH_FR1 10 11 9 
FR_FRCP1 9 10 9 
GM_MG2 10 11 16 

000-469-187-2 

Seed 

NA 

FR_UFR1_Q_05102015_N (Site 

GH_FR1_WS_2015_10_26_N 

FR_FRGP1_ Q_05102015_N 

CM_MC2_WS_2015-10-26_N 

PMSD Test Result 

32.4% 

MSD OF P-Value P-Type Decision(a:5%) 

1.947 5 0.8260 GDF Non-Significant Effect 
1.457 6 0.6249 GDF Non-Significant Effect 

2.915 6 0.9708 GDF Non-Significant Effect 

DF F Stat P-Value Decision(a:5%) 

3 3.778 0.0438 Significant Effect 
11 

14 

Critical P-Value Decision( a: 1°/o) 
11.34 0.1017 Equal Variances 

0.8328 0.4950 Normal Distribution 

95% UCL Median Min Max Std Err 

11.25 8.5 8 11 0.7071 
12.48 10 9 11 0.5774 
10.05 9 9 10 0.25 
16.71 12 10 16 1.323 

Rep4 

8 

9 

13 

CV0/o 

15.71% 

10.0o/c 

5.41 o/o 

21.17o/o 

CETIS™ v1.8.7.16 Analyst: __ _ 

o/oEffect 
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CETIS Analytical Report 

Fathead Minnow 32~d Survival and Growth Test 

Analysis ID: 07-4573-0472 Endpoint: Length-mm 
Analyzed: 08 Dec-1516:42 Analysis: Parametric-Two Sample 

Report Date: 

Test Code: 

09 Dec-15 16:06 (p 1 of 2) 
15868 I 03-0162-6746 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Batch ID: 10-2351-8281 

Start Date: 28 Oct-15 

Test Type: Survival-Development-Growth 

Protocol: ASTM E1241-05 (2013) 

Analyst: Krysta Pearcy 

Diluent: Mod-Hard Synthetic Water 

Ending Date: 29 Nov-15 Species: Pimephales promelas Brine: 

Duration: 32d Oh Source: Aquatox, AR Age: 

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

Lab Control 20-7626-6504 27 Oct-15 27 Oct-15 24h Teck Coal 

FR_UFR1 12-5022-9170 26 Oct-1513:03 27 Oct-1510:10 35h (5.5 °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_05102015_N (Site 

Data Transfonn Zeta Alt Hyp Trials Seed PMSD Test Result 

Untransformed NA C>T NA NA 19.0°/o 

Equal Variance t Two-Sample Test 

Sample Code vs Sample Code Test Stat Critical MSD DF P-Value P-Type Decision(a:5%) 

Lab Control FR_UFR1 

ANOVATable 

Source 

Between 

Error 

Total 

Distributional Tests 

Attribute 

Variances 

Sum Squares 

0.125 

8.75 

8.875 

Test 

Variance Ratio F 

-0.2928 1.943 

Mean Square· 

0.125 

1.458333 

Test Stat 

2.182 
Distribution Shapiro-Wilk W Normality 0.8607 

Length-mm Summary 

Sample Code Count Mean 95o/o LCL 
Lab Control 4 8.75 7.227 
FR_UFR1 4 9 6.75 

Length-mm Detail 

Sample Code Rep 1 Rep2 Rep 3 
Lab Control 10 8 8 
FR_UFR1 11 8 9 

1.659 6 0.6102 CDF Non-Significant Effect 

OF F Stat P-Value Decision(a:5°/o) 

1 0.08571 0.7796 Non-Significant Effect 

6 
7 

Critical P-Value Decision{a:1°/o) 

47.47 0.5382 Equal Variances 
0.6451 0.1221 Normal Distribution 

95°/o UCL Median Min Max Std Err 

10.27 8.5 8 10 0.4787 
11.25 8.5 8 11 0.7071 

Rep4 

9 

8 

Project 

Longitude 

CVo/o 

10.94°/o 
15.71% 

%Effect 

0.0% 
¥2.86% 

~ 
Jmig}1b 
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CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 11-0771-9963 

Analyzed: 08 Jan-1611:22 

Endpoint: Proportion Normal 
Analysis: Parametric-Two Sample 

Report Date: 

Test Code: 

08 Jan-1611:22 (p 1 of 2) 

158681 03-0162-6746 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Batch ID: 

Start Date: 

10-2351-8281 

28 Oct-15 

Test Type: Survival-Development-Growth 

Protocol: ASTM E1241-05 (2013) 

Analyst: Krysta Pearcy 

Diluent: Mod-Hard Synthetic Water 

Ending Date: 29 Nov-15 Species: Pimephales prometas Brine: 

Duration: 32d Oh Source: Aquatox, AR Age: 

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

Lab Control 20-7626-6504 27 Oct-15 27 Oct-15 24h Teck Coal 

GH_FR1 01-2984-4737 26 Oct-15 27 Oct-1510:10 48h (3.5 °C) 

FR_FRCP1 19-5017-0696 26 Oct-1510:10 27 Oct-15 10:10 38h (4.5 °C) 

CM_MC2 05-8940-3182 26 Oct-1512:30 27 Oct-15 10:10 35h(4.1°C) 

Sample Code Material Type Sample Source Station location Latitude 

Lab Control Water Sample Teck Coal Lab Contra! 

GH_FR1 Water Sample Teck Coal GH_FR1_WS_2015_10_26_N 

FR_FRCP1 Water Sample Teck Coal FR_FRCP1_ 0_05102015_N 

CM_MC2 Water Sample Teck Coal CM_MC2_WS _2015-10-26_N 

Data Transform Zeta Alt Hyp Trials Seed PMSD Test Result 

Angular (Corrected) NA C>T NA NA 9.08% 

Equal Variance t Two-Sample Test 

Sample Code vs Sample Code Test Stat Critical MSD OF P-Value P-Type Decision(d:5%) 

Lab Control GH_FR1 

ANOVATable 

FR_FRCP1 

CM_MC2 

0.2856 2.015 

0.0583 1.943 

1.652 1.943 

Source Sum Squares Mean Square 

0.01736299 Between 

Error 

0.05208896 

0.09354626 0.008504205 
Total 0.1456352 

Distributional Tests 

Attribute Test Test Stat 

Variances Bartlett Equality of Variance 6.847 
Distribution Shapiro-Wilk W Normality 0.8561 

Proportion Normal Summary 

Sample Code Count Mean 95% LCL 
Lab Control 4 0.9821 0.9253 
GH_FR1 3 1 1 
FR_FRCP1 4 0.9833 0.9303 
CM_MC2 4 

Angular (Corrected) Transformed Summary 

Sample Code Count Mean 95% LCL 
Lab Control 4 1.399 1.294 
GH_FR1 3 1.387 1.338 
FR_FRCP1 4 1.396 1.303 
CM_MC2 4 1.262 1.019 

Proportion Normal Detail 

Sample Code Rep 1 Rep2 Rep 3 
Lab Control 0.9286 1 
GH_FR1 

FR_FRCP1 

CM_MC2 

000-469-187-2 

0.081 5 0.3933 CDF Non-Significant Effect 

0.086 6 0.4777 CDF Non-Significant Effect 

0.161 6 0.0748 CDF Non-Significant Effect 

OF F Stat P-Value Decision(a:5°/o) 

3 2.042 0.1664 Non-Significant Effect 

11 

14 

Critical P-Value Decision{a:1o/o) 

11.34 0.0769 Equal Variances 

0.8328 0.0212 Normal Distribution 

95% UCL Median Min Max Std Err 

0.9286 1 0.01786 

1 1 0 

0.9333 0.01667 

1 0 

95% UCL Median Min Max Std Err 

1.503 1.429 1.3 1.437 0.03288 
1.436 1.393 1.365 1.403 0.01139 
1.489 1.419 1.31 1.437 0.02926 
1.504 1.298 1.047 1.403 0.07612 

Rep4 

1 

0.9333 

1 

CETIS" v1 .8.7.16 Analyst: 

Project 

Longitude 

CV% 0/oEffect 

3.64°/o 0.0% 
O.Oo/o -1.82% 
3.39% -0.12% 
0.0% -1.82% 

CVo/o %Effect 

4.7% 0.0% 
1.42% 0.82% 
4.19% 0.18% 
12.07o/o 9.8°/o 

~ 
~g/;& 

QA: 



CETIS Analytical Report 

Fathead Minnow 32~d Survival and Growth Test 

Analysis ID: 11-0771-9963 

Analyzed: 08 Jan-1611:22 
Endpoint: Proportion Norma! 

Analysis: Parametric· Two Sample 

Angular (Corrected} Transformed Detail 

Sample Code 

Lab Control 

GH_FR1 

FR_FRCP1 

CM_MC2 

Graphics 

.. 
• 

Rep 1 

1.426 

1.393 

1.426 

1.403 

Rep2 

1.3 

1.365 

1.412 

1.318 

Rep 3 

1.437 

1.403 

1.437 

1.047 

Rep4 

1.432 

1.31 

1.278 

•. w 

--0.0~ 

000-469-187-2 CETIS'" v1.8.7.16 

• 

Report Date: 

Test Code: 

08 Jan-1611:22 (p 2 of 2) 

15868 I 03-0162-6746 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

• • • 

• 

• 

.. 

Analyst: __ _ 

(for 
_}tt -ll/r& 

QA: __ _ 



CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 

Analyzed: 

15-2338-7921 

08 Jan-1611:22 

Endpoint: Proportion Normal 
Analysis: Parametric-Two Sample 

Report Date: 

Test Code: 

08Jan-1611:23(p1of 2) 

15868 I 03-0162-6746 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Batch ID: 10-2351-8281 

Start Date: 28 Oct-15 

Test Type: Survival-Development-Growth 

Protocol: ASTM E1241-05 (2013) 

Analyst: Krysta Pearcy 

Diluent: Mod-Hard Synthetic Water 

Ending Date: 29 Nov-15 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 12-5022-9170 26 Oct-15 13:03 27 Oct-15 10:10 35h (5.5 °C) Teck Coal 

GH_FR1 01-2984-4737 26 Oct-15 27 Oct-15 10:10 48h (3.5 °C) 

FR_FRCP1 19-5017-0696 26 Oct-1510:10 27 Oct-15 10:10 38h (4.5 'C) 

CM_MC2 05-8940-3182 26 Oct-15 12:30 27 Oct-1510:10 35h (4.1 'C) 

Sample Code Material Type Sample Source Station Location Latitude 

FR_UFR1 Water Sample Teck Goa! FR_UFR1_0_05102015_N (Site 

GH_FR1 Water Sample Teck Goa! GH_FR1_WS_2015_ 10_26_N 

FR_FRCP1 Water Sample Teck Coal FR_FRCP1_ Q_05102015_N 

CM_MC2 Water Sample Teck Coal CM_MC2_WS_2015-10-26_N 

Data Transform Zeta Alt Hyp Trials Seed PMSD Test Result 

Angular (Corrected) NA C>T NA NA 10.5% 

Equal Variance t Two-Sample Test 

Sample Code vs Sample Code Test Stat Critical MSD OF P-Value P-Type Decision(a:S0/o) 

FR_UFR1 

ANOVA Table 

GH_FR1 

FR_FRCP1 
CM_MC2 

-0.2855 2.015 

-0.4601 1.943 
1.346 1.943 

Source Sum Squares Mean Square 

0.01540907 Between 

Error 

0.04622719 

0.09587966 0.008716333 
Total 0.1421069 

Distributional Tests 

Attribute Test Test Stat 

Variances Bartlett Equality of Variance 6.653 
Distribution Shapiro-Wilk W Normality 0.8954 

Proportion Normal Summary 

Sample Code Count Mean 95°/o LCL 

FR_UFR1 4 0.9792 0.9129 
GH_FR1 3 
FR_FRCP1 4 0.9833 0.9303 
CM_MC2 4 1 1 

Angular (Corrected) Transformed Summary 

Sample Code Count Mean 95o/o LCL 
FR_UFR1 4 1.375 1.261 
GH_FR1 3 1.387 1.338 
FR_FRCP1 4 1.396 1.303 
CM_MC2 4 1.262 1.019 

Proportion Normal Detail 

Sample Code Rep 1 Rep2 Rep 3 
FR_UFR1 1 0.9167 1 
GH_FR1 

FR_FRCP1 

CM_MC2 

000-469-187-2 

0.087 5 0.6067 CDF Non-Significant Effect 

0.09 6 0.6692 CDF Non-Significant Effect 

0.163 6 0.1134 CDF Non-Significant Effect 

OF F Stat P-Value Decision(a:So/o) 

3 1.768 0.2113 Non-Significant Effect 

11 

14 

Critical P-Value Decision(a:1%) 

11.34 0.0838 Equal Variances 

0.8328 0.0809 Normal Distribution 

95% UCL Median Min Max Std Err 

1 0.9167 0.02083 

0 

0.9333 0.01667 

1 0 

95°/o UCL Median Min Max Std Err 

1.489 1.392 1.278 1.437 0.03571 

1.436 1.393 1.365 1.403 0.01139 
1.489 1.419 1.31 1.437 0.02926 
1.504 1.298 1.047 1.403 0.07612 

Rep4 

1 

0.9333 

CETIS'" v1.8.7.16 Analyst 

Project 

Longitude 

CV% %Effect 

4.26°/o O.O°/c1 

O.Oo/o -2.13% 

3.39% -0.43% 

0.0% -2.13%1 

CVo/o o/oEffect 

5.2o/o o.0°1o 
1.42o/o -0.9% 

4.19o/a -1.55% 

12.07% 8.23o/a 

~ 
J1i ~{I&-QI'\. 



CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 15-2338-7921 
Analyzed: 08 Jan-1611:22 

Endpoint: Proportion Normal 
Analysis: Parametric-Two Sample 

Angular (Corrected) Transformed Detail 

Sample Code 

FR_UFR1 

GH_FR1 

FR_FRCP1 

CM_MC2 

Graphics 

• 

Rep 1 Rep2 

1.365 1.278 

1.393 1.365 

1.426 1.412 

1.403 1.318 

Rep 3 Rep4 

1.419 1.437 

1.403 

1.437 1.31 

1.047 1.278 

• 

jf 
~ f 
03 

°"' 

.,, 

...... 

-<I.I> 

""·'' 

000-469-187-2 CETIS'M v1.8.7.16 

• 
-l.I 

Report Date: 

Test Code: 

08Jan-1611:23(p2of 2) 

15868103-0162-6746 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

I . ~ 
-----•-------·----

• • • 

• • 
• 

).0 ),5 

Analyst:. __ _ 



CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 19-3996-6642 Endpoint: Proportion Normal 

Analyzed: 09 Dec-15 16:07 Analysis: Parametric-Two Sample 

Report Date: 

Test Code: 

09 Dec-1516:08 (p 1 of 6) 
158681 03-0162-6746 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Batch ID: 10-2351-8281 

Start Date: 280ct-15 

Test Type: Survival-Development-Growth 

Protocol: ASTM E1241-05 (2013) 

Analyst: Krysta Pearcy 

Diluent: Mod-Hard Synthetic Water 

Ending Date: 29 Nov-15 Species: Pimephales prome!as 

Aquatox, AR Duration: 32d Oh Source: 

Sample Code Sample ID 

Lab Control 20-7626-6504 

FR_UFR1 12-5022-9170 

Sample Code Material Type 

Lab Control Water .Sample 

FR_UFR1 Water Sample 

Data Transform Zeta 
Angular (Corrected) NA 

Equal Variance t Two-Sample Test 

Sample Code vs Sample Code 

Lab Control FR_UFR1 

ANOVA Table 

Source 

Between 

Error 

Total 

Distributional Tests 

Attribute 

Variances 

Sum Squares 

0.001133539 

0.02827726 

0.0294108 

Test 

Variance Ratio F 

Sample Date Receive Date 

27 Oct-15 27 Oct-15 

26 Oct-1513:03 27 Oct-15 10:10 

Sample Source 

Teck Coal 

Teck Coal 

Alt Hyp Trials Seed 

C>T NA NA 

Test Stat Critical MSD OF 

0.4904 1.943 0.094 6 

Mean Square OF 

0.001133539 1 

0.004712877 6 
7 

Test Stat Critical 

1.18 47.47 
Distribution Shapiro-Wilk W Normality 0.8004 0.6451 

Proportion Normal Summa·ry 

Sample Code Count Mean 95% LCL 95°/n UCL 

Lab Control 4 0.9821 0.9253 
FR_UFR1 4 0.9792 0.9129 

Angular (Corrected) Transformed Summary 

Sample Code Count Mean 95% LCL 95% UCL 

Lab Control 4 1.399 1.294 1.503 
FR_UFR1 4 1.375 1.261 1.489 

Proportion Normal Detail 

Sample Code Rep 1 Rep 2 Rep3 Rep4 
Lab Control 1 0.9286 1 1 
FR_UFR1 0.9167 1 

Angular (Corrected) Transformed Detail 

Sample Code Rep 1 Rep2 Rep 3 Rep4 
Lab Control 1.426 1.3 1.437 1.432 
FR_UFR1 1.365 1.278 1.419 1.437 

Brine: 

Age: 

Sample Age Client Name 

24h Teck Coal 

35h (5.5 °C) 

Station Location Latitude 

Lab Control 

FR_UFR1_Q_05102015_N (Site 

PMSD Test Result 

5.24o/o 

P-Value P-Type Decision(a:5o/o) 

0.3206 CDF Non-Significant Effect 

F Stat P-Value Decision(a:5%} 

0.2405 0.6412 Non-Significant Effect 

P-Value Decision(a:1 o/o) 

0.8951 Equal Variances 

0.0289 Normal Distribution 

Median Min Max Std Err 

0.9286 0.01786 

0.9167 0.02083 

Median Min Max Std Err 

1.429 1.3 1.437 0.03288 
1.392 1.278 1.437 0.03571 

Project 

Longitude 

CV% 

3.64°/o 

4.26o/o 

CV% 

4.7% 

5.2% 

%Effect 

0.0°/o 

0.3% 

%Effect 

o.0°1o 

1.7% 

~ 
Jnt<J[I& 

000-469-187-1 CETIS™ v1.8.7.16 Analyst: __ _ QA: __ _ 



CETIS Analytical Report 

Fathead Minnow 32-d Surviv'al and Growth Test 

Analysis ID: 19-3996-6642 
Analyzed: 09 Dec-1516:07 

Graphics 

o.o 

Endpoint: Proportion Nornial 
Analysis: Parametric-Two Sample 

0.0 ~--------~--------~ 

""""""' 

'" 

Report Date: 

Test Code: 

09 Dec-15 16:08 (p 2 of 6) 

15868 I 03-0162-6746 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

• 
• • • • 

]! 
~3 0.001···········································/'················································ 

• 

·0.<)0 

• 
·ll.!' '----'----"---'---'----'---~ 

o.o o.o 

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

~ 
~<;:fl!; 

QA: __ _ 



 

 

APPENDIX E – Oncorhynchus mykiss Toxicity Test Data 



Embryo-Alevin Test Summary Sheet 

Client: 

Work Order No.: 

Teck 

15866 

Test Date: October 27 - November 24, 2015 

Test Species: Oncorhynchus mykiss 

Sample Information: 

Sample ID: 

Sample Date: 

Date Received: 

Sample Volume: 

Dilution Water: 

Type: 

Various - see table below 

October 26, November 2, November 9, & November 16, 2015 

October 27, November 3, November 10, & November 17, 2015 

(3 • 8) x 20 L per refresh 

Dechlorinated Tap Water 

Hardness (mg/L CaC03): 8. 12 

Alkalinity (mg/L CaC03): 8·10 

Test Organism Information: 

Batch No: 102715 

Source: _,v"'a"'n"'co"u~v"'e~r ~ls~la"'n"'d-'T~ro~u~t~H~a"tc~h~e~rv~,~D~u"'n~ca~n~,-'B~C~ __ Number male broodstock used: 3 
Loading Density: 1.00 IL Number female broodstock used: _4 __ -"""'-''-'--"'---------------

SOS Reference Toxicant Results: 

Reference Toxicant ID: RTE80 

Stock Solution JD: 15S01 

Date Initiated: October 27, 2015 

7-d EC50 (95% CL): 3.0 (2.9 - 3.2) mg/L SOS 

Reference Toxicant Mean and Range: 4.0 (2.2 • 7.4) mg/L SOS 

Reference Toxicant CV (o/o): 

Test Results: 

Sample JD 

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 

36 

Survival(%) Viability(%) Length (mm) Wet weight (mg) 
(Mean± SD) (Mean± SD) (Mean± SD) (Mean± SD) 

92.5 ± 3.1 92.5 ± 3.1 19.0 ± 0.4 79.8±1.1 

83.2±7.1' 83.2 ± 7.1. 19.0 ± 0.3 81.3±2.9 

86.8 ± 2.3 86.8 ± 2.3 18.4 ± 0.5 t 78.8 ± 2.6 

67.5±1.?'t§ 66. 7 ± 2. ?'t§ 18.3 ± 0.2 •t 79.8 ± 1.0 

74.2 ± 5.0 '§ 73.3 ± 3.8 't§ 17.9 ± 0.3 't§ 78.2±1.5 

71.3 ± 20.4 't§ 68.8 ± 20.1 •t§ 18.4 ± 0.4 t 76.1 ± 0.4 't§ 

76.2 ± 3.5 '§ 74.5 ± 2.6 '§ 18.7 ± 0.3 80.1 ± 0.4 

80.8 ± 14.6. 79.2 ± 14.0 * 18.7±0.4 78.0 ± 2.0 

75.9 ± 3.7 '§ 75.1±5.2 •§ 19.0 ± 0.6 82.1 ±1.7 

81.6 ± 8.3. 80.8 ± 8.2. 18.6 ± 0.7 82.2 ± 3.4 

* 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 slte control GH_ER2 

Date reviewed: 

Nautilus Environmental 



I 
I 

Client: 
Sample ID: 
Work Order #: 

Thermometer: 

Hardness* 
Alkalinitv• 

* mg/Las CaC03 

Sample Description: 

Embryo-Alevin Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

;;}- fr> 

Control 
1.2--

9' 

DO meter: 
'[ \l<;el • ·-. 

f-~IJR'Z l 
\ 90 
1:ito 

l 

Start Date & Time: O c..P Z,, 6'. 16 I <:.") \., 

Stop Date & Time: M'v'L Ir.; <!?- \ \ 0 o"' 
Test Species: Oncorhyncffus mykiss 

pH meter: nlf I /3 
, I 

Conductivity meter: ~1J 3 

c, Ii -SR. 1-- FR Cl?C(P\ Analysts: 'f y c
1 
ssq 4-v-L> 

16'\- bfJO 
1<;; () :.l\JQ Reviewed by:-.~,,.--=~ 

Date reviewed: D;:;:? • 3' LA t.r
' 

Comments: _<D~i>L·~5---------·---------~--------
Version 1.2 Issued October 6, 2015 Nautilus Environmental Company Inc. 



Client: 
Sample ID: 
Work Order#: 

~\J uc c -n l 
Concentration 

ICO 

£,\I - !v'l l-2-
Concentration 

lC0 

Embryo-Alevin Freshwater Toxicity Test 
Initial and Final Water Quality Measurements ;;fr> 

Start Date & Time: 0 e-P.1--~ tS (?_I tziS ii 
Stop Date & Time: New 7-IJ. f tS "2.- Ii OOh 

Test Species: OncorhynctfUs mykiss 

-~1 \/\_ '-

cDei.o 
Thermometer: T~ DO meter: Do - 7__j3 

oo·I 0 --'> o 0-·1, ~ 
pH meter: nlf 1 /3 

I I 
Conductivity meter: ~2/ 3 

<:;; \l'.--i"K Analysts: 'f 'f L SS/) 4-....,D 
I , 

* mg/L as CaC03 
Reviewed by: ~ 

Date reviewed: fle-c-- K; 2,-; /J.' 

Sample Description: 

Comments: 

Version 1.2 Issued October 6, 2015 Nautilus Environmental Company Inc. 



Client: 
Sample ID: 
Work Order #: 

O'Lttc 

(co~~~~= 

Concentration 

Initials 

Concentration 

Initials 

Embryo-Alevin Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

~"' 
start Date & Time: O c.P2-f:11s P. I b IS h 
Stop Date & Time: Nrv :!, 7 / rS: "2..-- 11 00~ 

Test Species: Oncorhyncffus mykiss 

Thermometer: Tc~ DO meter 

lo'°'" 
)) o - i.J 3 pH meter nlf I J 3 Conductivity meter: (_ " "if 3 

I i06 ·1------7 
, 

Control ~ CM-M.<'.:& l_zic D '3 Su 
I Hardness* / IHO 'tile 

Analysts: 'f'f C S Sf) t/,,.L) 
( j 

I Alkalinitv• / l'IR lOJ'l-
• mg/Las CaC03 

Sample Description: 

Comments: 

Version 1.2 Issued October 6, 2015 Nautilus Environmental Company Inc. 



Client: 
Sample ID: 
Work Order #: 

\'sl-L eR:i-
concentration 

Initials 

Thermometer: T ""-p -1' 

Control 
Hardness* 
Alkalini * 

* mg/Las CaC03 

Sample Description: 

Comments: 

Version 1.2 Issued October6, 2015 

Embryo-Alevin Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

1""'"" 
Start Date & Time: o<:J- # /,:; {!?___ I 1;;> I 5 h 
Stop Date & Time: Nev 24// rs€ II ooh 

Test Species: Oncorhynchwf mykiss 

pH meter: _pi>'-'-1_t__,/~3~· Conductivity meter: 

Analysts: 

Reviewed by:--==~'=-~~~~ 
Date reviewed: 1Je_-e · S ~If 

' 

Nautilus Environmental Company Inc. 



Client: 
Sample ID: 
Work Order #: 

Ernbryo-Alevin Freshwater Toxicity Test 
Initial and Final Water Quality Measurements Oil/@ .. Start Date & Time: Der '~ __. I b I fi h 

Stop Date & Time: Nov 2\/ IS €2 II OOh 
Test Species: OncorhynchuTmykiss 

6t\J=\\.\ 

\OOLJ~~~ 

I 
I 

t;;V_i-\C\ 
Concentration 

oO 

Initials 

cV)V\tZ/f-~~~-~-~-~-~~~~---~-~-~~~~ 
Concentration 

\ o 0 

Thermometer: T e-,_p - :}- DO meter: j)o - z,/ ~ 
foo'f..-7 r 

pH meter: __,p!J:::_:__l ,__/ =i Conductivity meter: 
I 

eJ "'-~';~ .~-ti\\~'<"' G\-i-fRc f\1-\-\ c \ Analysts: YYL. SSD,AWD);,L.-
Hardness* :;io <>ro 
Alkalinin;* \$(, .~.( 

• m /L as CaC03 g . 

'.l[O 4>n 
\Sb i~O Reviewed by: __ ~W'-"'~-

Date reviewed: PEt::--· & . 2iJ 1-<' 
' 

Sample Description: /\\\ sa.mp!es C?f?fC.\f C,iE:O> t ('QiOW-lf'8'.;; 

Comments: 0 cD!\5?\r~ -.J\ 2,,,),, (_-rv-1-f:t.r-.., 

Version 1.2 Issued Ociober6, 2015 Nautllus Environmental Company Inc. 



Client: 
Sample ID: 
Work Order #: 

Cl"\ 

i -0 0 I----:'~~~:.::::: 

l.L-1.(DS'>LCL--
concentration 

Concentration 

Initials 

Concentration 

Initials 

Embryo-Alevin Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

1""'-v 
StartDate&Time: DJ~;,~€- J.bf5b 
Stop Date & Time: f\J G'I 2 4 I/ 1-{' €;2 Ii 00h 

Test Species: Oncorhynchu!1 mykiss 

Thermometer: Te . .,..p ~ ':} DO meter: Do ~ z,-/ 3 pH meter: PM I / 3 Conductivity meter: I'.- - '1-/ 3 ' --I o .:://,--:> foo'V>--.;;> 

An a I y s ts: YYL, SSD, AW I> I K.,L 

Reviewed by: ~ 

Control . cM-MCL L. <:.-Lr 1'55 LL<~ . 
I Hardness* ~~ l\bo )'\-0 
I Alkalinitv* / !RO 101--

Date reviewed: ~· I( 70 !< 
' 

• mg/L as CaC03 

Sample Description: 

Comments: 

Version 1.2 Issued 0ctober6, 2015 Nautilus Environmental Company lnc. 



Client: 
Sample ID: 
Work Order#: 

c" i\tf'::> \ 
Concentration 

(
0 i0 Y\-JJ 

f'/2-,_ \j~ \ 
Concentration 

too 

&\-\ .. f.~ 7.. 
Concentration 

(DO 

Hardness* 
Alkalini * 

* mg/Las 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: OcfoGiJ L l 2c\S @Ii 151' 
Stop Date & Time: /IJov 'l '"\ / 1

1
5 (CJ II 00 h.. 

Test Species: Oncorhynchus mykiss 

pH meter: pi·\ - I I<, 'Conductivity meter: (. - "- ( 3 

2io 

Analysts: '<'< L, BS'D, Al w D 
ll.k, :Ts . k-Cf' 

Reviewed by: P-
Date reviewed: J)ze..- ~ . tA tr' 

I 

Nautilus Environmental Company !nc. 



Client: 1-e.cK 
Sample ID: 
Work Order#: 

Embryo-Alevin Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

StartDate&Time: ([)({ob; 'Z-g 1-c\S@ lbi6h 
Stop Date & Time: Noy 24/ 1 ~ I IOOb 

Test Species: Oncorhynchus mykiss 

\ c;. Poti'o t'I""'- '----------------='-=~~---~----.--:::----1 
Concentration 
("i· \/\,/) 

&\-i-GRC 
Concentration 

too 

&V - Ii C. ) 
Concentration 

{DO 

Conductivity meter: C - '- ( 3 

Sample Description: 

Comments: 

Version 1.2 lssued Octobers, 2015 
Nautilus Environmental Company !nc. 



Client: 
Sample ID: 
Work Order#: 

Embryo-Alevin Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

Start Date & Time: O<;,foi.&J 2-1 1-c\S Q /(,,{Sb_ 
StopDate&Time: Nov 141 \S 0:: II ooli 

Test Species: Oncorhynchus mykiss 

(.t'l-\"li :V.Co P<(fo \ '\W.... L------------=:?.._------------1 
- Concentration 

r 
I 

'i· \/\-/) 

LL-Lq;,SSL(Ll--------------"'~--------------1 
Concentration 

[OD 

Concentration 
loo 

Initials 

Concentration 
\Do 

Initials 

Thermometer· -tf"P - I --

Control 
Hardness* 
Alkalinitu* / 

* mg/L as CaC03 

Sample Description: 

Comments: 

Version 1.2 Issued October 6, 2015 

DO meter· \')o - 'L / ). pH meter· ~\--\ - I 12 Conductivity meter: C - '2 13 
/ c·::::{f:>.-

, 
7 {GD"{> 

Analysts: YY l.-1 &51>, fj WU 

Reviewed by:llL, '3M:/-P 
/ t"!--\ MC:'Z- LC-l.Cf55 L( \. 

/ 1-i-4-0 SS'o 
200 1'1 ,I\ 

Date reviewed: 'j)e:c · ?S'; J1l1< 
' 

Nautilus Environmental Company Inc. 



Client: 
Sample ID: 
Work Order#: 

Co!Yfro\ 
Concentration 

("IQ vl~) 

61-L Ef2.,2-
concentration 

(00 

FR-FRCP\ 
Concentration 

H'lv 

Embryo-Alevin Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

ISBbb 

StartDate&Time: Of!'°~ 'Ll; 2ol5@ 1£:,1$h 
Stop Date & Time: N y 011..\ /Is e II ooh 

Test Species: Oncorhynchus mykiss 

Thermometer: ·t.Q~ DO meter: \'>0·-....13> pH meter: r'°' -I I 7 Conductivity meter: G- -zJ;, 

mg/las CaC03 

"'" Analysts: YYL ;~llw.D, JVL 

Reviewed by:~ 
Date reviewed: C&~k #0 ~ 

I o o"/, ----:» 
Control fR-URR.. \ &11 .. Rf'~?-- <"R-FRtr) 

I Hardness* 10 11\o lk4- bZO 
I Alkalinitv* 0i 1110 l'f 8 2\g' 
• 

Sample Description: A 11 c,a.mpl.£..s eoppecu c 1eetr .. , Coiou.rles<;: 

Comments: 

Version 1 .2 Issued October 6, 2015 
Nautilus Environmental Company Inc. 



Client: 
Sample ID: 
Work Order #: 

b\-LFRi 
Concentration 

100 

fV_\1:0 
Concentration 

ICD 

f.\I _ MCZ..-
Concentration 

100 

Thermometer: 

Sample Description: 

Comments: 

Version 1.2 Issued October 6, 2015 

Embryo-Alevin Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

StartDate&Time: Otf.o~ '2,.,l_ 2.ol5 @/61Sh. 
Stop Date & nme: fJo,J &L\ 115 f; 11001\ 

Test Species: Oncorhynchus myhss 

21?0 
Reviewed by: ~ 

Analysts: YY1... , Aw D. k:-1...-, 

Date reviewed: t)?:e-- }( '],A! f-l. 
I 

, 1111 samples: cippar cl11.o.< t eplo:.!fi.e£S 

l_,''.o/ M.J, f:u 

Nautilus Environmental Company Inc. 



I 
I 

Client: 
Sample ID: 
Work Order #: 

C.M__ l'-\C.]...-
Concentration 

too 

Concentration 

Initials 

Concentration 

Initials 

Embryo-Alevin Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

StartDate&Time: Ocfo~ 'Ll. lo15 0tbl5h 
StopDate&Time: IJcy 2L\ /15 @UQQ1' 

Test Species: Oncorhynchus mykiss 

Thermometer: ·t~".£.::l DO meter: \>O - ""!.-! 3' pH meter· 12v1 - \I 7 Conductivity meter: G- '2/'Z;, 
I oo "I· 

Control / 

Hardness* / 

Alkalinitv* / 

• mg/L as CaC03 

Sample Description: 

Comments: 

Version 1.2 !ssued October 6, 2015 

f<Odo~ 
C>-1-M<e. 2- L(__ LC\\S,~L( Analysts: Y'<L AWD. k.L 

:?,&'> 'tbo 
{:t1.. l'ri Reviewed by: -~(S22::;--co,--,=~ 

Date reviewed: 'i?"'2: · 2$', '?{)(.,\ 

·r eo i ou ries s 

Nautilus Environmental Company Inc. 



I 
I 

Client: 
Sample ID: 
Work Order #: 

" (:rt\_ EIR. 1-
Concentration 

00 

Initials 

Embryo-Alevin Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

Start Date & Time: Oc..:t .ow /_, 1 10! <; Q r b/Sf.. 
StopDate&Time: mveM-W i.'1. 2.0tS€ /1001'\ 

Test Species: Oncorhynchus mykiss' 

Thermometer' -f-t<l DO meter· i:>O ·- y pH meter' f' Conductivity meter: (cv 
I ooi. ----7 

Control ,.-R,__ \J<'"IZ \ 
Hardness* 10 \""\ i -

Alkalinitv* ~ \'to 
* mg/Las CaC03 

Sample Description: 

Comments: 

Version 1.2 Issued October 6, 2015 

& I-\ 'E:lZ-;,.-- :r~_f:RCPI 
jl,lj. i;lO 
ll\(\ '2-18 

Analysts: "fYL 

Reviewed by:_--"~"--~--
Date reviewed: We -Q ~ 

I 

Nautilus Environmental Company Inc. 



I 
I 

Client: 
Sample ID: 
Work Order#: 

GH- ffi\ 
Concentration 

100 

E,-\e-\_ E~ 
Concentration 

EV-He\ 
Concentration 

\DO 

Initials 

Embryo•Alevin Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

start Date & Time: Oct.of&..> ?.. 1 10( <; Q lb 151-j 
Stop Date & Time: fV<::JWPvW £.'.<t, Z£J lS €!. {I 001'. 

Test Species: Oncorhynchus mykiss" 

Thermometer: k-t~ DO meter: \)O - y pH meter: I' H- \ Conductivity meter: V V 
; a,»{- _,., l0or- ---7 

&\-\ r- ! \ CoAtFel'f"' G-\-i eR.C 
Hardness* ,;co !&'o 
Alkalinitv* l~l. IS"<f 

• mg/Las CaC03 

Sample Description: 

Comments: 

Version 1.2 Issued October 6, 2015 

"211'-k C,j eV_Yi C". 
4-50 260 
l'il !'?,& 

appear rleqr 

Analysts: YYi... 

Reviewed by: _~W--=-'--~~~
Date reviewed: J)eG · \? , bi! f( 

Nautilus Environmental Company Inc. 



I 
I 

Client: 
Sample ID: 
Work Order #: 

Cl'\-K.Q..... 
Concentration 

!Oo 

Initials 

Embryo-Alevin Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

Star!Date&Time: Ocfa~ 1.-l 10!<; Q 1'615>.. 
Stop Date & Time: f\KJ'V'lMW £.'.ct. Z..OlS € 11001', 

Test Species: Oncorhynchus mykiss 

~(_l~i))~l((._1--~~~~~~~~~~~~!!!2.~~~~~~~~-.-~~--1 
Concentration 

i-00 

Initials 

Concentration 

Initials 

Concentration 

Initials 

Thermometer: {"~~ DO meter: \)O - '],- pH meter: f? H- \ Conductivity meter: V v 
Control 

Hardness"' 
Alkalinitv* / 

• mg/Las CaC03 

Sample Description: 

Comments: 

Version 1.2 lssued October6, 2015 

100°(-~ {<Y"'i---';> 
~ (ii'\ f"\('._2-

. 3W 
l'f '-

LC...LcDSSW: 
tr Lo 

l't:l.. 

(.__ Analysts: _YV_,__,_,1.-"'-----

Reviewed by: _-'W"-'----
Date reviewed: i:;ey · 'ZS' 

1 
/Al IS' 

Ctll SClMple$ appca.< e u.o..- -~ Co I O\A.C-U'-SS 

Nautilus Environmental Company Inc, 



Client: 
Sample ID: 
Work Order#: 

Concentration Rep 

of G)0) 1 "' I 'l--
' 
to,.,1r~·,,v. 1 0 u 

2 
3 
4 

100 1 
FR-\lrR\ 2 

3 I 
4 I 

IDO 1 
(r\-i-E:f2..) 2 

3 
4 

i <:iO 1 I ' ' 
FR-FRcPl 2 I ' ' I 

3 I 
4 

I i\Q 1 I 
Gii i=Rl 2 

3 l 
4 I ' 

11 

i O·:J 1 l 
r,,_H -ER C. 2 

3 I ' 

4 I 
I 

100 1 ! 
E'1- He. I 2 

3 
4 

!1:).0 1 
~\l .. MCV 2 I 

3 I ·'-' 
4 ,1) f 

Tech Initials \\._"'i./ IJr 

Comments: 

Reviewed by: 
Version 1.1 Issued October 6, 2015 

Embryo-Alevin Toxicity Test 
Daily Mortality. 

3 
0 

' 

I 

I 
I 

I 
i 
I 

I 
I 

I 
.v 
Fi-

Start Date & Time: D.Jl- ').:~/ 1<; (2, I(:, 151--
Stop Date & Time: NcrJ '2'-1 1) 1< £~ 11001' 

Test Species: Oncorhynchus mykiss 

Day of Test - No. of Mortalities Total Dead 
Eggs/Embryos/ 

t(. ..;- G :,- Ii- c; 10 ( l •Z.... Alevins 

D D 0 'D () 0 0 n 0 0 
I 0 0 

~I i () 

I 0 
I 0 

,L 0 
I I \ 

0 ., ,, 0 

l I D D 
I 0 ! 

I i 0 

' D 
I 'i \Y I 0 Q 

I I "' D l 
I \ D 'J.-
I \, {) 0 \I I \ 
I I ; 0 I D 

.,.. 
' J• 

{) i 0 0 c> 0 i 

r i l I '-'\~ :z") 
I j 0 c :1 0 
I l D 0 
i \/ I 0 u 

I I ,) \ 
0 l I I ! 
0 .,lf 

:') 0 
\ :> '2-

0 0 ! I 

I 0 0 'V / C) iJ 
.. 

I 
... 1- I. .::, .... 

: I 0 i) Q 0 
. I I I c u I ' i I , 
! v .,, . tr \JI ·v .y \ l "' iL A ' \CL \,l\il\JI.. SS\) \§I. c;o ::t ."r " '11\)NV 

Date reviewed: ~· S? , -:pot~ 
~~~~....-,,,Na~ut*~u~s~En~viro=n=m=en=ra~1c=om=p=an~y~lnc. 



Client: 
Sample ID: 
Work Order #: 

Concentration Rep 

o/c G)J\) I 1--
'l'Y' •• I ' :· 1 J .u 

r '''.-ML!..-· 2 j 

3 
4 

100 1 
L ( -l..<- r>:.9-(. c. . 2 l \ 

3 . I 
4 \l/ I ; 

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 '" '"' ' 
,ff>-

Comments: 

Embryo-Alevin Toxicity Test 
Daily Mortality 

3 
() 

\<L 

Start Date & Time: {),P, ?--:Y/ ,-::;; Q, I& 15 h 
Stop Date & Time: 1\1 ov 11.jr) 1-S" 'f'~ 11 OOh 

Test Species: Oncorhynchus mykiss 

Day of Test - No. of Mortalities Total Dead 
Eggs/Embryos/ 

4: -s- (;:, 1-- fl;.- 'i 10 ( l •2- Alevins 

0 r? \ 0 0 rl 0 0 '..J I 

' 
0 I 0 0 
0 I I " I 
I I 0 I ·:z.. 
D ' 0 0 I 

I ' 0 
i i j I ' I I 

I . I/ '" \I;' ',. ;.:.- , ~ b 0 

~ r- ¥l.. "'"" S:.P u $':,\) ~ .~ \!\,,.µ 

Reviewed by: ~· Date reviewed: t;}e<:.- 2 ":?-Oir 
Version 1.1 Issued Octobe'°'r06,°'20'°'15.----------- ----"--~N=au=til~us""E=nv=iro=nm=e=n1=a1~c~om~p~an-y ~Inc. 



Client: 
Sample ID: 
Work Order#: 

Concentration 

IDO 

roo 

G\J .• \-\LI 

\00 

Tech Initials 

Comments: 

Embryo-Alevin Toxicity Test 
Daily Mortality 

Start Date & Time: a,P ·1.:;i--j 1<;" 0.., lbi5h 
StopDate&Time: Nov 21.\ 1 ) 1-')" £~ llOOh 

Test Species: Oncorhynchus mykiss 

Rep 1----~---D_ay_of_T_e~s_t -_N_o~._o_f~M_o_rt_al~it_ie_s~--.---,----1 Total Dead 
@ <Si Eggs/Embryos/ 

t 3 !'"\ 15 11,,, 1-;r- 1(], 1 "; w 1 1 'L .,__ '2-3 1,..L Alevins 
1 
2 0 ' 1'!' I I I "2-

3 
4 D 7 'V 0 0 
1 l ·"?.., Q 0 

2 I 
3 D ' 0 
4 0 
1 0 
2 tJ 0 

3 0 
4 u 0 
1 \ 
2 I , i v 
3 0 
4 ii I \ \ A I 
1 () ~) 0 0 
2 I I ) 

3 () \. , D I 0 0 '-> 
4 ' \ G \ 0 3 . ,, 
1 0 0 0 
2 I i I Ci[) Q \ 7- D I lo 
3 n J 0 \ 2. 0 
4 ' } 

£\·. 7 l~I 0 
1 u D u i., 0 
2 v 0 I 0 
3 \ 0 
4 j 

.,,_ 
1 0 1 
2 I -U 
3 \ I 

4 'II 0 ) 

·-c.:f o. l£vl11 ~ 



Client: 
Sample ID: 
Work Order#: 

Concentration Rep 

o/<> Gl.)) 0 
t3 ( '-\ 

100 
, ~ i , ,,~ 1 (; I 
rM-Ht_?-- 2 i 

() 

3 I 
4 u 

1o<J 1 0 
LC..-1,.G>3<,L(( 2 f°'l 

3 0 
4 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 

Tech Initials ''\Wv \;\(\"..\.. 

Comments: 

Embryo-Alevin Toxicity Test 
Daily Mortality 

1< 
n 
0 
n 
l 
") 

' 
) 

I J 

y jj) 

Start Date & Time: o,P 'l-?r/ 1S"·t2, I b 15 h 
Stop Date& Time: Nov 2'-1 1 } 1-Z' .p_,liOOh 

Test Species: Oncorhynchus mykiss 

Day of Test - No. of Mortalities Total Dead 

CY ® Eggs/Embryos/ 

lb //)-- tC- I 'i '2..o ' I 'l- 't-- -i..3 '2--i- Alevins 

0 0 i i :YI v Q 0 GI t-1; 
I <? ".\\ I 0 0 i b q 

, 0 0 0 ':i'j,. I 0 ')_ {,, 

!'.(_ -. -1 i) j'i!Tf YV 0 ,.., 0 c, 
... 0 ~ ?Jo 'i) "' I z "I 

b 'fo 1D i- c () '1... 
I . ,,,, 0 0 0 0 \ 

I I ·I D 2) C> n n ,.., I .. \ 
v 

'Ill sc;o - "-' ""~ ·~ 
J\l>N. ·~ '.HY ~\{'JV . 

o.Jivt/\ s,-fcf 

Reviewed by: ~ Date reviewed: ~ · '6 "")ilJ L-r-
Version 1.1 Issued Octobe"'"r"6.°'20"'1"s --------- ----"~--c=~b,,~~~~~ 

Nautilus Environmental Company Inc. 



Client: 
Sample ID: 

Work Order#: 

Concentration 

o(_, l->)JJ Rep 

<:.aok~AJ 1 
2 
3 
4 

100 1 
~,,. \.fl'°R \ 2 

3 
4 

/ -::iO 1 

G-\-\ e,{Z?; 2 
3 
4 

' - "" 1 
FO ..::RCPI 2 

3 
4 

100 1 
1'-f-' -<~f'l.1 2 

3 
4 

100 1 
-;,-.:; -r::(l_ c 2 

3 
4 

!,1""\0 1 
cv,,Hc.\ 2 

3 
4 

IDO 1 
~-V MCY 2 

3 
4 

Tech Initials 

Comments: 

Reviewed by: 

Version 1.1 Issued October6, 2015 

Embryo-Alevin Toxicity Test 
Daily Mortality 

Start Date & Time: OJ ").;::}-- ';;:;;- le151-. 
Stop Date & Time: II) v 2.J.\ l _,-- , 11 ooh 

Test Species: Oncorhynchu mykiss 

Day of Test - No. of Mortalities Total 
Total 

(!) Total 
Dead 

Undeveloped/ 
Total No. 

Exposed 
(!'. Embryos/ 

inb~-!~<:h:~-
Alevins·, 

Eggs i-; '1.b i..;i, u '2.-"i '3 0 31 Alevins MJi"'\tl,, \ 
() 0 " I I 0 ")_A '?>O 

() I I ' '° ')..: ">c 
D v I '"l- 0 ·"!,,· ""'70 

1 u \ ('? J.J" 'l..°I 
').. ' 3 0 '2-S '7 0 

I 0 D 0 0 '2,, 1 ·~o 

I 0 0 -:z., z. '"';>J 
,d ,I! j, "' 0 7-.~ :1 'l. 
J 0 ! I () ') t '.?.o 
i ;) 0 I I I c} ']..: ">1-
"' t • I v ·v 1-'\ v 

·-,.... () 0 0 'l-1 .-,,o 
i J::,) i 

,.., '2.P ~ 
::; 1- ,, "2- 0 '2» :.0 

0 c;; '.),. "2- I 1ci 1..0 
0 CJ I \ 0 -L\ .,_ 

D 0 :9 0 If) ·t":! -i. 7,::, 
0 r::J I \ 0 2-\ "./{J 

D i 0 I 0 "2,,\ 'Y"' 
0 D I .· tl \ 1-"> ''.'><> 
;::> ::; I ' 0 3 '2-0 $)-:-> 
0 [) I 0 I..) ;...'S ~I ' c 0 i 0 0 -u;, 1.0 
• 'J ' -.JJ I 0 I 'l-- ']._,'\ 
') 1:) I t v I "Z-2-- "1,{) 
D d l 0 \ 0 '-.0 '4, 
J 0 {) -, v I ·7 2. :;.:> 
i) i I :::, 1-<'- lff 5 ri 1...3 'l"L'~~o 
0 0 0 0 0 o· i"' "?,o 
' v Cl • II 0 0 C'l ' 

~ "3ti 
(l 'V 0 v- '1... °I 

J m 'it \ I 2 '1-'~ '1;,\ 
n,.:. _1,. \'.(.,. r;J.<., '-\"'11/ "\,ML ~ v\1'\L-

Nautilus Environmental Company lnc. 



Client: 
Sample ID: 
Work Order#: 

Concentration 

o(<> l0)JJ 

\[c...r'\~ 

Embryo-Alevin Toxicity Test 
Daily Mortality 

Start Date & Time: _o.:::;·;:..j::::::...__::'.l4-.:..:...,r-,:_:__s;;,,....!.i !=b'-'1:.::5::.. '-::...:_ __ 

Stop Date & Time: Nov '.2-l\ (,, I\ ooh 
Test Species: Oncorhynchu mykiss 

Day of Test - No. of Mortalities Total Total 0 Total 
Total No. Dead 

Undeveloped/ Exposed 
Rep 0 Embryos/ 

l/i.,.nhatchedr 
Alevin\ Eggs i-; '"6 'L)f u '2.-°i jO '.$ l Alevins b11\,C;°'A...._Q NID ;""M@... 

\v •C; • " 1 ~ I 0 I { () '.l--l\- ~,o 1-<< v ~·-

CM__,lv\(--z., 2 '0 0 0 Q / 0 
3 e c 1 0 0 
4 

~ 

~ ;::, ,I, ,..,. / 0 
loo 1 :'.> ':;I I ,ro / 

Le LC\)$)LcL 2 I i ..... - §9''~ 
j 

I 

3 a L. D j 
. 

I ' 
4 . ' 

i) i) I -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 {1- ,.._. µ, x.'\1-M r; ~\J\V 

Comments: C'.b ~ '\e"' ·"kriv.:u,o-.-f\"" l:Ri" -;;:1-J<.\:ts 
C9 ·@A jfr-,.,,;,,.._,{,,i\. 

\ 'l-1 ,., i 
t~ '1..1. 'l9t 
~ 1..'; ~o 

I ., <.!- wv·1"'i ~ 
Cl ')..\ ~10 

0 v; -.,cl 

"'' ...,_i,.. .~I".). 

· u,.i.u 
"" I '-1~ 

Reviewed by: Date reviewed: Dec/ <;? y\)i\ -------=-+--------
Version 1.1Issued0ctober6, 2015 Nautilus Environmental Company lnc. 



Client: Teck 

Sample ID: Control 

Embryo -Alevin Test Termination Data Sheet 

Deformities, Lengths, Pooled wet weight 

Start Date; October 27, 2015 

Termination Date: November 24, 2015 

Work Order No.: _1~58~6~6 ____________ _ 

Treatment and 
Fish 

Length 
Normal Abnormal Comments 

Replicate (mm) 

1 \CiQ / 
2 11.<i ../ 

COM'{"\;)\ 3 \ 1. ..;- / 
4 I °i-0 ./ 

?< 5 t.-1. '-, .. / 
6 1<: z ./ 
7 1t::> ./ 
8 i "i.' / 
9 'Z_\..,o / 
10 l'l.D j 
11 1><:0 ./ 
12 \ 1. <;., ./ 
13 '1." J 
14 l".!·5 / 
15 1q ·" ./ 
16 (15'.S' ./ 
17 /\;-.( ./ 

18 i'lS ../ 

19 111".<> ./ 
20 1'1,o ./ 

21 /'KS / 

22 ;"I 0 / 
23 !"l.o ./ 
24 \"1. 0 / 
25 IS·~ / 
26 ig ·O / 
27 2.<;>· ~ ;/ 
28 l"l·C" ,/ 

29 

30 

31 

32 

33 

34 

35 

Tota! Weight (pooled): 

Number of survivors: 

Number of defonned/have difficulty swimming: 0 
Initials: '\ V\c\_,, /!(SL 

Reviewed by: Date Reviewed: Y-C· · 1f-yO1-f 

Issued: July 17, 2006; Ver. 1.0 Nautilus Environmental 



Embryo. Alevin Test Termination Data Sheet 

Deformities, Lengths, Pooled wet weight 

Client: Teck Start Date: October 27, 2015 

Sample 10: Control Termination Date: November 24, 2015 

Work Order No.: 15866 
~~~~~~~~~~~~~~~ 

Treatment and 
Fish 

Length 
Normal Abnormal Comments Replicate (mm) 

1 i'I· S: / 
2 l<-o / 

Coi\<fl'O\ 3 '!.0- 0 ,_/ 

D 4 {\;· 0 / 
5 11' 0 J 

6 [:\-. 0 / 
7 l :5· '5 / 
8 1'1. -<;' ,/ 
9 11-S ./ 
10 l'l· ( ,/ 
11 i8·C ./ 
12 i,.o ./. 
13 !& ) / 
14 f\. Q ,/ 
15 18·0 ./ 

16 1~-0 / 
17 IC,·) ,/ 

18 l'l-0 ../ 
19 ('1-0 /, 
20 18·0 ./ 
21 1iL~ / 
22 20·0 j 

23 Hi ·D / 
24 Ill. 0 / 
25 !IJ•O ,/ 

26 l't'S / 
27 rg. <;' / 
28 

29 

30 

31 

32 

33 

34 

35 

Total Weight (pooled): 

Number of survivors: 

2.20) 

Number of deformed/have difficulty swimming: o/o 
Initials: '-'l,V\.l//f!Sl-

Reviewed by; Date Reviewed: 

Issued: July 17, 2006; Ver. 1.0 Nautilus Environmental 



Embryo -Alevin Test Termination Data Sheet 

Deformities, Lengths, Pooled wet weight 

Client: Teck Start Date: October 27, 2015 

Sample ID: Control Termination Date: November 24, 2015 

Work Order No.: 15866 
~~~~~~~~~~~~~~~ 

Treatment and 
Fish 

Length 
Normal Abnormal Comments 

Replicate (mm) 

1 \°tU /, 
Co~\ 

2 ?)) ;) /,. 
3 1'1.S ,/ 

c, 4 i'i< ,/ 
5 \<.j,,) " 6 1'1.0 j 

7 ., ;:, " / 
8 ., n_o ./ 

9 

i "'·' 
/ 

10 i'1. <. ,/ 

11 ICi I\ ,v .,/ 
12 'U),Ll ,/ 

13 1u1n .,/ 
14 l 9.0 ... / 
15 ''LJ),0 j 
16 \~O ,/ 
17 \ ,, -<:::: I 
18 f'{ \ ./ 
19 £..0--0 / 
20 \<_.O .,/ 

21 I _-;:) ,/ 
22 I' .0 / 
23 I ' D / 
24 !"1.D J 

25 l'i_"'- ,/ 

26 1'1.ti v 
27 I q, "<:, J 
28 

29 

30 

31 

32 

33 

34 

35 

Total Weight (pooled): 

Number of survivors: 

Number of deformed/have difficulty swimming: 0 

Initials: ''\V...L--/'(_$L. 

Reviewed by: Date Reviewed: 

Issued: July 17, 2006; Ver. 1.0 Nautilus Environmental 



Client: Teck 

Sample ID: Control 

Embryo. Alevin TestTermination Data Sheet 

Defonnities, Length, Pooled wet weight 

Start Date: October 27, 2015 

Termination Date: November 24, 2015 

Work Order No.: _1_58_6_6 ____________ _ 

Treatment and 
Fish Length 

Normal Abnormal Comments 
Replicate (mm) 

1 I C\,O ./ 

(Or,fro\ 
2 ! c,;<,- .,/ 

3 I li,-<; / 

t> 4 \(LO /., 
5 '?.))<<;.. /. 
6 \ 1. <:: ./, 
7 \ "'<o ,/ 

8 :0. <, / 
9 i 91 (') ./ 

10 \q_c .// 
11 '"J0~0 ./ 

12 ·7 "'· <. / 
13 1"V"- / 
14 "2-D... <.. ./ 
15 U::..:<. . ./ 
16 \CA .0 ./, 
17 \ '1 A ./ . 
18 \0.<. / 
19 ....=.w n ,/ 
20 I C\~'S ,/ 
21 \ ",,< ,/ 

22 \Ci.S / 
23 LD«" <.-{ 
24 \C\.<:. ,/ 

25 "'I.I) ./ 
26 "' '(" 

,/ 
27 ·/..u'«J ,/ 
28 tC._<:- ' I 
29 

30 

31 

32 

33 

34 

35 

Total Weight (pooled): 

Number of survivors: 

Number of deformed/have difficulty swimming: 

Initials: ''-\V\\.-:-/lc'SL 

Reviewed by: Date Reviewed: 

Issued: July 17, 2006; Ver. 1.0 Nautilus Environmental 



Embryo • Alevin Test Termination Data Sheet 

Deformities, Lengths, Pooled wet weight 

Client: Teck Start Date: October 27, 2015 

Sample !D: FR UFR1 Termination Date: November 24, 2015 

Work Order No.: _,1-=58"'6"6'--------------

Treatment and 
Fish Length 

Normal Abnormal Comments 
Replicate (mm) 

1 ~9 C' ,,/ 
2 \bi.A / 

\oO 3 l';j.:'0 / 

f\ 
4 T '>,< '-""', 
5 \ "· c / 
6 ( - ./ 
7 '·1 "¢ /. 
8 \' ~"' 7 
9 10,-_;s. ./ 
10 I CJ..(' I 
11 iO: ,, 

.J /., 
12 'l \. / 
13 i ><.0 ./ 
14 '.~ 7 
15 \l ,...., / 
16 ~ j 

17 1' , {'\ j 

18 \4 .. 
' 19 \l .. f) ,/ 

20 \ ~- ~ / 
21 - / 
22 ' ,n / 
23 I "~ ._./ 

24 \~:""' ;/ 

25 I .< 7 
26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

Total Weight (pooled): 

Number of survivors: 

Number of deformed/have difficulty swimming: 

Initials: '-\ \/\. V/\C"S; G 
o/O 

Reviewed by: Date Reviewed: 

Issued; July 17, 2006; Ver. 1.0 
Nautilus Environmental 



Embryo. Alevin Test Termination Data Sheet 

Deformities, Lengths, Pooled wet weight 

Client: Teck Start Date: October 27, 2015 

Sample ID: FR UFR1 Termination Date; November 24, 2015 

Work Order No.: ~1~58~6~6 ____________ _ 

Treatment and 
Fish 

Length 
Normal Abnormal Comments 

Replicate (mm) 

1 I\~. ::-, ./ 
2 i4"' .,..,, 

\00 
.v 

3 ~ .•. :~ / 
b 4 \ '-~ J 

5 I "' ;/ 
6 I f) / 
7 f<; [' J 
8 \ °' "" / 
9 1q_-c / 

10 / I .C' ./ 
11 i .o..c / 
12 '<-A.'S ./ 
13 'LAO / 
14 l . ""' '1\.._ v / 
15 I '-.l.0 / 
16 ·21.0 ./ 
17 '"2 .. .0-0 ./ 

18 "7 o."' ./ 
19 I q, /"~ / 
20 -v:>.o ,/ 
21 \O,·c / 
22 111.<: / 
23 I '1.0 ./ 
24 t 't'\ "" / 
25 f\j,_, ./ 
26 \ '-1 .. , / 
27 <..o.o / 
28 

29 

30 

31 

32 

33 

34 

35 

Total Weight (pooled): 

Number of survivors: 

')._.I I ~ 

Number of deformed/have difficulty swimming: o a 
Initials: '-{ "\ G /\C$L 

Reviewed by: Date Reviewed: 

Issued: July 17, 2006; Ver.1.0 Nautilus Environmental 



Embryo -Alevin Test Termination Data Sheet 

Deformities, Lengths, Pooled wet weight 

Client: Teck Start Date: October 27, 2015 

Sample ID; FR_UFR1 Termination Date: November 24, 2015 

Work Order No.: ~1~58~6~6 _____________ _ 

Treatment and 
Fish 

Length 
Normal Abnormal Comments 

Replicate (mm) , 
1 lf\.0 .,/ 

2 2.o·O .,,/ 

\00 3 i~.o / 

c.... 4 7-0, '6 ./ 
5 2-0·0 / 
6 '2--~· 'S ,/, 
7 !2; ,o / 
8 (f).O v 

9 z.c. e .,/ 
10 &er.o / 
11 1</.0 / 
12 I "l .S / 
13 i q, <::1 / 
14 i Cf,(> / 
15 I 'O· s / 
16 I 'l. 5 /, 
17 1'1· c / 
18 iq' (') ,/ 

19 20· C> ,/ 
20 l ~.o ./ 
21 te·~; ./ 
22 t 'l·o J 
23 ~'"" 24 i~ "'\\.t."-.. 

25 "''¢ ~ °'"i"""~ 
26 ~ "'!'<<.. 
27 I~~ 
28 

29 

30 

31 

32 

33 

34 

35 

Total Weight (pooled): 

Number of survivors: 

Number of deformed/have difficulty swimming: oo 
Initials: 

0 \V\V/\C$L 

Reviewed by: Date Reviewed: 

Issued: July 17, 2006; Ver. 1.0 Nautilus Environmental 



Client: Teck 

Sample ID: FR_UFR1 

Embryo -Alevin Test Termination Data Sheet 

Deformities, Lengths, Pooled wet weight 

Start Date: October 27, 2015 

Termination Date: November 24, 2015 

Work Order No.: ~1"'5"'86:.:6'-------------

Treatment and 
Fish 

Length 
Normal Abnormal Comments 

Replicate (mm) 

1 l~.5> / 
2 \ "t.o /, 

100 3 ·1.,o.o /. 
4 \o,.'S /, 

9 5 10...? /. 
6 '2,.0.C /. 
7 \l.'O / 
8 \ l -<'> / 
9 l'6·<- /, 
10 i '1-o ./ 
11 i,,. .o / 
12 1c1.S /, 
13 1q.o / 
14 '].-0' 0 ,/ . 
15 l'r·S ./ 
16 I ?·S / 
17 2-0-S / 
18 Q,...O,<? ,/ 

19 I B . .z-; _/_ 
20 '2-0 .s / __ 

21 i c1.cs / 
22 iB·'S ./ . 
23 t ct. S' / 
24 i I?'> • '::> .,/ 

25 1 "t. s / 
26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

Tota! Weight (pooled): 

Number of survivors: 

Number of deformed/have difficulty swimming: 

Initials: "\"Vt_, /1C'5 L.. 
0 v 

Reviewed by: Date Reviewed: 

Issued: July 17, 2006; Ver. 1.0 Nautilus Environmental 



Embryo -Alevin Test Termination Data Sheet 

Deformities. Lengths, Pooled wet weight 

Client: Teck 

Sample ID: GH ER2 

Work Order No.: _1_58_6_6 _____________ _ 

Treatment and 
Fish 

Length 
Normal Abnormal 

Replicate (mm) 

1 1ci.s v 
2 l '".f!. 0 ,/ 

loo 3 ( !">. 0 ,/ 

4 l°f. c> ,/ 

k' 5 i '6 ·O ,/ 

6 i "' . ':) . / 
7 1f3·0 v 
8 iq. 5 .../ 
9 I c1. o ,/ 

10 I '1 · 0 .../ 
11 r \l..O J 
12 10 ;"> v 
13 f I . "' ,/ 

14 /'-& -:, ./ 
15 11<,.·21 J 
16 \ ?,. c: -/ 
17 i~· 0 / 
18 t 2'· ~ ,/ 

19 ;q,o 
' 

20 t 2i" (.; v 
21 i '1 · C> / 

22 \~, C' / 

23 ict, 0 .,/ 
24 1"!·'5 .,/ 
25 t8·S v 
26 2-0' Cl ../ 
27 

28 

29 

30 

31 

32 

33 

34 

35 

Js 
Total Weight (pooled): 

Number of survivors: 

z. O't ?-- 0 S3 
'Z-b 7 

Number of deformed/have difficulty swimming; 0 t:l 
Initials: 't\Y !<SL 

Reviewed by: 

Start Date: October 27, 2015 

Termination Date: November 24, 2015 

Comments 

Date Reviewed: 
------~~ 

Issued: July 17, 2006; Ver. 1.0 
Nautilus Environmental 



Embryo • Alevin Test Termination Data Sheet 

Deformities, Lengths, Pooled wet weight 

Client: Teck Start Date: October 27, 2015 

Sample ID: GH ER2 Termination Date: November 24, 2015 

Work Order No,; 15866 
~~~~~~~~~~~~~~~ 

Treatment and 
Fish 

Length 
Normal Abnormal Comments Replicate (mm) 

1 !fl -- ('; v' 
2 1 'i'- .'5 .,/ 

laO 3 j{,.O ,/ 
4 1'+. 0 ./ 

5 5 I ';1. 0 / 
6 i /!.- D / 

7 [ i\- D .J 
8 l '7. '5 .j 

9 i 2- "' -/ 
10 if'>·S .,/ 
11 ·-:io. 0 I 
12 ies .,/ 
13 10- 0 -,/ 
14 l '+· C> / 
15 lb·5 I 
16 iB $ / 
17 i ';! .D _/ 
18 lB. 'S / 
19 i'f-. s ./ 
20 i e;. 0 j 
21 l<t. 0 / 
22 l'?l· 5 J 
23 t2t· s· ,/ 
24 

( "'' 0 
.,/ 

25 i B «'> ./ 

26 1{,·S / 
27 tG·O J 
28 

29 

30 

31 

32 

33 

34 

35 

Tatar Weight (pooled): 

Number of survivors: i. / 
Number of deformed/have difficulty swimming: 0 '<:> 

Initials: '\'\LI K'S L-

Reviewed by: Date Reviewed; 

Issued: July 17, 2006; Ver. 1.0 Nautilus Environmental 



Embryo -Alevin Test Termination Data Sheet 

Deform'ities, Lengths, Pooled wet weight 

Client: Teck Start Date: October 27, 2015 

Sample ID: GH ER2 Termination Date: November 24, 2015 

Work Order No.: _1~5~86~6~-------------

Treatment and 
Fish 

Length 
Normal Abnormal Comments 

Replicate (mm) 

1 ! lb' 0 v 
2 l 'b ·:J ./ 

(00 3 l ?i' 0 ,; 
4 if?,' 0 ./ 

C- 5 lt~'.>· s / 
6 l~-0 j 
7 t<l J 0 / 
8 1'7'? J 
9 i"I. 0 ./ 
10 \b·"' j 

11 (C{.C) J 
12 I °I· S .I 
13 tB,S J 
14 18·5 j 
15 p:, ,\) ,/ 
16 f'Lo ./ 
17 rG-:0 ./ 
18 \H,r, ..; 
19 f ''1,..,-, ./ 
20 IS:o ./ 
21 l7.0 I 
22 7n.o J 
23 i1.( ,/ 
24 2,_c.o J 
25 ''i's j 
26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

Total Weight (pooled): 

Number of survivors: 

Number of deformed/have difficulty swimming: 

Initials: 't-'-L / 1(3 L 
0 '() 

Reviewed by: Date Reviewed: 

Issued: July 17, 2006; Ver. 1.0 Nautilus Environmental 



Client: Teck 

Sample ID: GH ER2 

Embryo - Alevin Test Termination Data Sheet 

Deformities, Lengths, Pooled wet weight 

Start Date: October 27, 2015 

Termination Date: November 24, 2015 

Work Order No.: ~1~5~86~6'--------------

Treatment and 
Fish 

Length 
Normal Abnormal Comments 

Replicate (mm) 

1 lfl·':> ,,,/ 
2 1 'i. 0 ../ 

(oO 3 1"1.D ./ 
4 I 'i · v .J 

D 5 I 'i'> . cJ J 
6 i~-5 ./ 
7 i q, s ..; 
8 i~-5' j 

9 t'°b' s ..,/ 
10 2..-0~ 0 .J 
11 l[') 's / 

12 i °i. 0 ./ 
13 tl(, D .,/ 
14 :--c>. ('.;, ;/ 
15 I Cj "5 ./ 
16 '2--0' () ./ 
17 10.0 ../ 
18 (q.o ./ 
19 l~· 0 ./ 
20 /9. s / 
21 / f?,. 0 ,/ 
22 //3·0 ,/ 
23 i,c>. 0 J 
24 "'o·O ./ 
25 '? 0' 0 .j 
26 12>. 0 ,/ 
27 19. s ./ 
28 

29 

30 

31 

32 

33 

34 

35 

Total Weight (pooled): 

Number of survivors: 

Number of deformed/have difficulty swimming: 0 0 
Initials: '-MLf K'.SL 

Reviewed by: Date Reviewed: __ ~ ___ ·_Cf-'-'-~- J.r-

Issued: July 17, 2006; Ver. 1.0 Nautilus Environmental 



Client 

Sample JD: 

Teck 

FR_FRCP1 

Embryo. Alevin Test Termination Data Sheet 

Deformities, Lengths, Pooled wet weight 

Start Date: October 27, 2015 

Termination Date: November 24, 2015 

Work Order No.: ~1"'5"'-86'"'6'---------------

Treatment and 
Fish 

Length 
Normal Abnormal Comments 

Replicate (mm) 

1 
I () "" 

,/ 
2 t~·S .,/ 

too 3 (8.0 .,/ 
4 i9·S .,/ 

k 5 ( '"f, () ,/ 
6 (2\ s .,/ 
7 I'?· S ,/ 
8 l":;l. 0 / 
9 ("! 'C> ./ 
10 :cz. 0 J 
11 i2·S J 
12 i 2'> ,,j ,/ 
13 {Ct,C> J 
14 I (Cf '0 .,/ 
15 ii:'» s J 
16 112»· 0 ,/ 
17 19 0 ../ 
18 19-· 0 ./ 
19 { t;z' 5' / 

20 ii;f' 0 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/ha~e difficulty swimming: 

Initials: '-\"I(_, I l<'S (.., 
0 0 

Reviewed by: ~ '1' ?Vf.\ 
Date Reviewed:-------'~-

Issued: July 17, 2006; Ver. 1.0 Nautilus Environmental 



Embryo. Alevin Test Termination Data Sheet 

Deformities, Lengths, Pooled wet weight 

Client: Teck Start Date: October 27, 2015 

Sample ID: FR FRCP1 Termination Date: November 24, 2015 

Work Order No.: _1_58_6_6 ____________ _ 

Treatment and 
Fish 

Length 
Normal Abnormal Comments 

Replicate (mm) 

1 '"2.,Q,0 J 
2 \' .o J 

100 3 L1 <::: ,,/ 

4 I <:;. .,/ 

0 5 ( -0 ,/ 

6 c~.o .,/ 
7 \'1 c ./ 
8 \1.o J 
9 1'600 I 
10 ( Q"' .J 
11 (-L( •I 

12 ;;~ 0 J 
13 ·2,0.0 .,/ 
14 ["{/"> I 

15 l'L <::. .I 
16 iQ.0 .,/ 
17 11,.., J 
18 l'-6·' J 
19 I"!,( .,/ 
20 \'1: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: 0 'O 

Initials: \.\"\" r K-S L 

Reviewed by: Date Reviewed: 

Issued: July 17, 2006; Ver. 1.0 
Nautilus Environmental 



Embryo • Alevin Test Termination Data Sheet 

Deformities, Lengths, Pooled wet weight 

Client: Teck Start Date: October 27, 2015 

Sample !D: FR FRCP1 Termination Date: November 24, 2015 

Work Order No.: ~1-"5"'-86'-'6'----------------

Treatment and 
Fish 

Length 
Normal Abnormal Comments 

Replicate (mm) 

1 !ct,'0 J 
2 l'i .. D .J 

loo 3 Ill •o J 
4 l8 ·o J 

C- 5 t&. S" I 
6 1'1~'\' / 
7 18 ·0 J 
8 /ti ·O j 
9 tl\.O .J 

10 l 'r\.o / 
11 (!;<,,<"" .j 
12 I 'cl..._ J 
13 i'l'i..O J 
14 (41"" ,J 
15 f 16. 0 .I 
16 l~-S J 
17 I~. <5 J 
18 15· 6 J 
19 te·5 ../ / 

20 iC: .o .,I.,,_ £./ • {<fro.,_ h~""' ~"""'' ,) ·"" "~i ,,.,.,,_ 

21 ' 
22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

Total Weight (pooled): 

Number of survivors: 

1.S73 

Number of deformed/have difficulty swimming: 0 

Initials: "\jt,.. {K':SL.-

Reviewed by: Date Reviewed: 

Issued: July 17, 2006; Ver. 1.0 

wi~~WJM 

Nautilus Environmental 



Client: Teck 

Sample ID: FR_FRCP1 

Treatment and 
Fish 

Length 
Replicate (mm) 

1 i e, .? 
2 ili•. 0 

100 3 i 5. :J 

4 it\,O 

D 5 If>·"' 
6 lb·S 
7 I'&· S 
8 19. 5 
9 '2_..c, . 0 

10 i'f.. 0 

11 ( 2> 0 

12 l>i'>. 0 

13 tB·'zi 
14 ;q,C) 
15 I<:. '.? 
16 l?.s 
17 ( t;' 0 

18 I 'i» e> 
19 /q, D 
20 19. Co 

21 It;,, '> 
22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

Total.Weight (pooled): 

Number of survivors: 

Embryo -Alevin Test Termination Data Sheet 

Deformities, Lengths, Pooled wet weight 

Start Date: October 27, 2015 

Termination Date: November 24, 2015 

Normal Abnormal Comments 

J 
. ../ 

I 

J 
J 

/ 

I 
. I 
j 

J 
./ 
I 

../ 
J 
J 
J 
v 
J 
.J 
J 
/ 

Number of deformed/have difficulty swimming: 

Initials: \.\"IL/\(;) L 

Reviewed by: Date Reviewed: 

Issued: July 17, 2006; Ver. 1.0 Nautilus Environmental 



Embryo· Alevin Test Termination Data Sheet 

Deformities, Lengths, Pooled wet weight 

Client 

Sample ID: 

Teck 

GH FR1 

Work Order No.: ~1~58~6"6 _____________ _ 

Treatment and 
Fish 

Length 
Normal Abnormal 

Replicate (mm) 

1 fh<.. J 
2 {~.Q ./ 

loo 3 fRu ./ 
4 ( '1 Jr> .I 

A 5 IS ~~) ,/ 

6 { ~-0 j 
7 (~:<J J 
8 t 9i :o J 
9 '"\'"<._!"'' I"!.\ J 
10 19' '0 J 
11 i"' J> .,/ 
12 /?·6 v 
13 f'fZ.S J 
14 If!;, D J 
15 /2;. 0 J 
16 r;i. o ,/ 
17 t?.S .J 
18 tB·S J 
19 2-o, o -< J 
20 l'f.!Yf; ,j 
21 16' s .! 
22 19. 0 J 
23 19. 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: 0 -0 

Initials: \NL I K:)L 

Reviewed by: 

Issued: July 17, 2006; Ver. 1.0 

Start Date: October 27, 2015 

Termination Date: November 24, 2015 

Comments 

Date Reviewed: 

Nautilus Environmental 



Client: Teck 

Sample ID: GH_FR1 

Embryo - Alevin Test Termination Data Sheet 

Deformifles, Lengths, Pooled wet weight 

Start Date: October 27, 2015 

Termination Date: November 24, 2015 

Work Order No.: 15866 
~~~~~~~~~~~~~~~ 

Treatment and 
Fish 

Length 
Normal Abnormal Comments 

Replicate (mm) 

1 (f,,"' J 
2 tft. '~ J 

loo 3 i7,S J 
4 I'+· 6 J 

~ 5 17' 'S / 
6 ff!:~'· s J 
7 if:, 0 J 
8 i?· s I 
9 1a,o J 
10 tG·O J 
11 ([!,.() ,/ 
12 12, r; J 
13 /fj, s ./ 
14 18'"5 J 
15 12· 0 ,/ 
16 I'?. o J 
17 /B, S J 
18 18' 0 -J 
19 /8, ::;- ,/ 
20 /'7, 0 ./ 
21 t8·S j 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

Total Weight (pooled): 

Number of survivors: 'Li J 

Number of deformed/have difficulty swimming: o/D 
Initials: \{v.Ll\'<::SL 

Reviewed by: Date Reviewed: 

Issued: July 17, 2006; Ver. 1.0 
Nautilus Environmental 



Embryo -Alevin Test Termination Data Sheet 

Deformities, Lengths, Pooled wet weight 

Client: Teck Start Date: October 27, 2015 

Sample ID: GH FR1 Termination Date: November 24, 2015 

Work Order No.: 15866 
~~~~~~~~~~~~~~~~ 

Treatment and 
Fish Length 

Normal Abnormal Comments 
Replicate (mm) 

1 tf\~('> J 
2 1 1~. s ,/ 

loo 3 if< •. O J 

c.... 4 17.s I 
5 i 2» C> ...; 
6 I G • '5 ,,; 
7 (:;\ .o J 
8 1s.o v' 
9 Ill.. o J 
10 ;7.5 / 
11 19· 0 J 
12 /2, ·O ../ 
13 [2;·0 ../ 
14 {':;l.".') / 
15 i 'b ·S v' 

16 Ip,, S ./ 
17 u<,.S ../ 
18 f 9.' 0 v 
19 /[$,, D ./ 
20 /ZJ.·O J 
21 1 ·'9'· s J 
22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

Total Weight (pooled): 

Number of survivors: 1.\ :J 

Number of deformed/have difficulty swimming: 

Initials 'j"\L I 1-\:S L 

Reviewed by: Date Reviewed: 

Issued: July 17, 2006; Ver. 1.0 Nautilus Environmental 



Client Teck 

Sample ID: GH FR1 

Embryo -Alevin Test Termination Data Sheet 

Deformities, Lengths, Pooled wet weight 

Start Date: October 27, 2015 

Termination Date: November 24, 2015 

Work Order No.: ~1"5"-86"'6'--------------

Treatment and 
Fish 

Length 
Normal Abnormal Comments 

Replicate (mm) 

1 f';?.6 ,j 

2 {l:::?:,0 .j 

100 
3 I'?-. c J 
4 19-S J 

D 
5 I 'f. 0 v 
6 17. C> J 
7 f'lj.O J 
8 rfl.,5 J 
9 ;'1.c; J 
10 /[j.. 0 J 

11 l';i. 0 .J 
12 113 0 v 
13 1 >;z. 0 ..; 
14 I )l.<S .J 
15 i!;Z. 0 J 

16 ca.0 .J 
17 l~J,o J 
18 \ ~.c .J 
19 {[5,0 v 
20 !';>-':I J 
21 16. 5 J 
22 i '';?. () ,/ 
23 / '7. s .J -
24 ((;,. () v s\"19..\....-f _;A' " 
25 -
26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

Total Weight (pooled): 

Number of survivors: 

Number of deformed/have difficulty swimming: 0 

Initials: 'l"IL / \-C'.S L 

Reviewed by: Date Reviewed: 
-----~~-

Issued: July 17, 2006; Ver.1.0 Nautilus Environmental 



Embryo • Alevin Test Termination Data Sheet 

Deforrnif1es, Lengths, Pooled wet weight 

Client: Teck Start Date: October 27, 2015 

Sample !D: GH ERC Termination Date: November 24, 2015 

Work Order No.: -'-1~58~6~6 ____________ _ 

Treatment and 
Fish Length 

Normal Abnormal Comments 
Replicate (mm) 

1 i O·' v 
2 ' .o J 

/oo 
3 \· l / 

4 { ~ J 

f'\ 5 i-- ..., ..! 
6 !~ .< J 
7 t 'd .Q ,/ 

8 I '\.'J ,,/ 

9 "Ul v 
10 i1-<., ,; 
11 tt::l.i) J 
12 IQK v 
13 m.o ,,/ 
14 Io ,'i.) ,/ 
15 ci.c J 
16 I"' .o J 
17 {q,n v 
18 n<:.: V' 
19 (Q."'1 J 
20 fil ') ,/ 

21 lC..i) ,/ ""'-l <c;,(M, --\-<>«\ ~" 
22 f'<:,.Q / 

'"'" <;\l\T 
-I -"-.'( \ _\:'\ " 

23 r<:;.' / ~k .,·,,,:: .., 'OJI \ -k'\ I\ 01~ ('(<S.IA.t 'Si'tl I a,-" " 
24 ) ' - c-..i\?.. -_. <:\le\,, -\\ 
25 ..... 
26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

Total Weight (pooled): 

Number of survivors: 

Number of deformed/have difficulty swimming: 3 
Initials: '!'\ L./ \(',SL-

Reviewed by: Date Reviewed: 

Issued: July 17, 2006; Ver. 1.0 Nautilus Environmental 



Embryo -Alevin Test Termination Data Sheet 

Deformities, Lengths, Pooled wet weight 

Client: Teck Start Date: October 27, 2015 

Sample ID; GH_ERC Termination Date: November 24, 2015 

Work: Order No.: _1~58~6~6 _____________ _ 

Treatment and 
Fish 

Length 
Normal Abnormal Comments 

Replicate (mm) 

1 \l,-.::,, ./ 
2 l"I,, / 

i oo 3 \1, <., v 
4 IS·'-. v 

5 5 1Ro ../ 

6 I 't. C ./ 
7 ~ 2-' ~ ./ 
8 z.,o.D ,,/ 
9 ! .t;' \? .,/ 

10 { c; ,Q ../ 
11 ,r[j.D J 
12 19. 0 ,j 

13 j 2">' 0 ,,/ 
14 i 2>' 0 . I 
15 i 9. 0 v 
16 i p,. s v 
17 I 'f · 6 I 
18 I'?, 5 .,/ 
19 f'?.t; J 
20 19.5 v 
21 19. 5 v 
22 ;9. 0 v' 

23 i&·5 / 
24 2-C·S .,/ 
25 :1-0' 0 v 
26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

Total Weight (pooled): 

Number of survivors: 

/.'lo 3 
Number of deformed/have difficulty swimming: 0 
Initials: 'i'-1 L/K'SL 

Reviewed by: Date Reviewed: 

Issued: July 17, 2006; Ver. 1.0 Nautilus Environmental 



Client 

Sample ID: 

Teck 

GH_ERC 

Embryo - Alevin Test Termination Data Sheet 

Deformities, Lengths, Pooled wet weight 

Start Date: October 27, 2015 

Termination Date: November 24, 2015 

Work Order No.: _1~5~86~6~-------------

Treatment and 
Fish 

Length 
Normal Abnormal Comments 

Replicate (mm) 

1 l 2>. 0 ,/ 
2 I£:;. s J 

\00 3 l}f. 0 J 
4 1i.o 'I c_ 5 Io· o ./ 
6 1e;,5 ./ 
7 1<1. 0 J 
8 I "f. '5' ,/ 

9 I il · o J 
10 rB·~., J 
11 \'!_<:. J 
12 1\:):l) -../ 
13 t<t.<- ,/ 

14 t '16 ./ 
15 \ .. .0 v 
16 t 1...,.., J 
17 1?.5 v 
18 f'fi 'J J 
19 { q' ':::>" v 
20 / 'j'. 0 ./ 
21 /f;. 0 J 
22 /2',CJ ./ 
23 1~,5 ./ 
24 i c: i 0 ./ 
25 I Q;, (":; ../ 
26 18 ~ r? / 

27 

28 

29 

30 

31 

32 

33 

34 

35 

Tota! Weight (pooled): 

Number of survivors: 

Number of deformed/have difficulty swimming: 0 
Initials: 

Reviewed by: Date Reviewed: 

Issued: July 17, 2006; Ver. 1.0 Nautilus Environmental 



Client: Teck 

Sample ID: GH ERC 

Embryo - Alevin Test Termination Data Sheet 
Deformities, Lengths, Pooled wet weight 

Start Date: October 27, 2015 

Termination Date: November 24, 2015 

Work Order No.: _1~5~86~6'---------------

Treatment and 
Fish 

Length 
Normal Abnormal Comments 

Replicate (mm) 

1 I'). 0 ../ 
2 ( :z .s ,/ 

loo 3 i I!,· "'' J 
4 -z,o• S ·I 

D 5 I '3· 5 j 

6 19< D j 

7 i8-S J 
8 19. 0 / 
9 I<'/. O ./ 
10 18·0 ,/ 
11 I';?. s ./ 
12 17'. (";, ,/ 
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: 'f'i L.(ltCS L 

Reviewed by: Date Reviewed: 

Issued: July 17, 2006; Ver. 1.0 Nautilus Environmental 



Embryo - Alevin Test Termination Data Sheet 

Deformities, Lengths, Pooled wet weight 

Client: Teck Start Date: October 27, 2015 

Sample ID: EV MC2 Termination Date: November 24, 2015 

Work Order No.: 15866 
~~~~~~~~~~~~~~~~ 

Treatment and 
Fish 

Length 
Normal Abnormal Comments 

Replicate (mm) 

1 . \\.-0 J 
2 llJ •·O ../ 

100 3 l"l -0 J 
4 2o~-O .I 

K 5 1&-0 J 
6 I~ ,0 ./ 
7 I g ·o J 
8 '.2o '0 ./ 
9 \"I.- S· J 
10 I Cir,-, .J 
11 1 11.0 "I 
12 I oi:v ,,/ 
13 f'i.C J 
14 IR<. J 
15 rn.o / 

16 l TO ../ 
17 (';!,,'() J 
18 \l?,.o J 
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: 0 0 

Initials: 'f'I L-/\ICS L-

Reviewed by: Date Reviewed: 

Issued: July 17, 2006; Ver. 1.0 Nautllus Environmental 



Embryo -Alevin Test Termination Data Sheet 

Deformities, Lengths, Pooled wet weight 

Client: Teck Start Date: October 27, 2015 

Sample ID: EV_MC2 Termination Date: November 24, 2015 

Work Order No.: ~1"5"-86~6'--------------

Treatment and 
Fish Length 

Normal Abnormal Comments 
Replicate (mm) 

1 1~.o J 
2 \ L\.r> J 

( oa 3 ( ll.' {1 ,/ 

tS 
4 . re .o I/ 
5 (L .n J 
6 n:<... / 

7 \.9.0 . ' 
8 1C\,n / 

9 \""-.~ J 
10 '2.Q<::;, J 
11 I 'i -'::> J 
12 l "1 ' 6 ./ 
13 ;u:,.0 J 
14 !Cf. 0 v' 
15 2_.c,0 I 
16 ? c,. G / 
17 l!:'\.O . / 

18 i~·S ./ 
19 '2, I ·0 ,/ 

20 20.S J 
21 '2_,c,.5 J 
22 :2.o . () ./ 
23 2_0. 0 J 
24 19.c ,/ 
25 2--0 ' <:'> / 

26 i Ci ,<') / 
27 17 ,o v' 
28 fl' .c J. 
29 '2.c •. o J 
30 

31 

32 

33 

34 

35 

Total Weight (pooled): 

Number of survivors: 

2 . 3'3°' 
2"{ ) 

Number of deformed/have difficulty swimming: 

Initials: 'N L i\CS L 

Reviewed by: Date Reviewed: 

Issued: July 17, 2006; Ver. 1.0 Nautilus Environmental 



Embryo -Alevin Test Termination Data Sheet 

Deformities, Lengths, Pooled wet weight 

Client 

Sample !D: 

Teck 

EV_MC2 

Work Order No.: c1c::5c;o86"'6'--------------

Treatment and 
Fish Length 

Normal Abnormal 
Replicate (mm) 

1 2-0· c ./ 
2 l 2>. :::> ,/ 

\00 3 \~i'C> ,/ 

G 
4 <F~· o / 

5 iG.S / 

6 ,- 1'. (:'> J 
7 13.0 ,/ 
8 i Q,' 0 ,/ 
9 If;. o ,/ 

10 19.5 / 
11 ;9, s / 
12 I?· 5 / 

13 2..o.o ./ 
14 19. S' ,/ 
15 1-;l' 0 I 
16 I g """ ,/ 

17 12' s ../ 
18 2.,c. 0 / 

19 l!i. 0 I 
20 ! ll.. s / 

21 t2,. 0 ', 
22 19.0 ,/ 
23 ! 'l · ~ .( 
24 1e.o ./ 
25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

Total Weight (pooled): 

Number of survivors: 

Number of deformed/have difficulty swimming: 

Initials: "N '-'I K'S L 

Reviewed by: 

Issued: July 17, 2006; Ver. 1.0 

Start Date: October 27, 2015 

Termination Date: November 24, 2015 

Comments 

Date Reviewed: 

Nautilus Environmental 



Embryo. Alevin Test Termination Data Sheet 

Deformities, Lengths, Pooled wet weight 

Client: Teck Start Date: October 27, 2015 

Sample ID: EV_MC2 Termination Date: November 24, 2015 

Work Order No.: ~1~58_6_6 ____________ _ 

Treatment and 
Fish 

Length 
Normal Abnormal Comments 

Replicate (mm) 

1 Ii. o / 
2 ;?-e,. 5 / 

100 3 i '(. s / 

4 t q .. 6 / 

D 5 i.0~ 0 / 

6 1 g. 0 ./ 

7 ! 'i' . 0 ./ 
8 I":/• 5 ./ 
9 z_o, S ./ 
10 IZ· 0 ../ 
11 11. 0 / 

12 lf':>·'.:.7 ,/ 
13 i':;I· 5 ../ 
14 I 2-.. 0 ./ 
15 17.0 ./ 
16 w,o ./ 
17 \%-0 ./ 
18 ('?,.<:) / 

19 I \o. <; J 
20 i 1.<" ./ 
21 ~ n-0 / 
22 ('1(( ../ 
23 \'(Jc'\) ./ 
24 l 7. \. ./ 
25 1'1.) J 
26 i<: [j .,/ '"" \ <::,'3) .u ·-f""'1 \ 
27 . "" " <./ 1'- - I . .,..,.. ;,,.'..~I -~"" 
28 ' 
29 

30 

31 

32 

33 

34 

35 

Total Weight (pooled): 

Number of suivivors: 

Number of deformed/have difficulty swimming: 2- '"C) 

Initials: ''\'\L. /\('SL.-

Reviewed by: Date Reviewed: 

Issued: July 17, 2006; Ver. 1.0 Nautilus Environmental 



Client 

Sample tD: 

Teck 

EV HC1 

Work Order No.: 15866 

Embryo -Alevin Test Termination Data Sheet 

Deformities, Lengths, Pooled wet weight 

Start Date: October 27, 2015 

Termination Date: November 24, 2015 

~~~~~~~~~~~~~~~~ 

Treatment and 
Fish 

Length 
Normal Abnormal Comments 

Replicate (mm) 

1 / ';:,. 0 J 
2 12>.S" ./ 

100 3 19.S ./ 
4 i'f. 0 ./ 

P\ 5 If>.$ ,/ 
6 /8. s ./. 
7 /f:l.. $ v 
8 18· 0 J 
9 16- 5 J 
10 zo.o .J 
11 t!',.C ./ 
12 ('7. s ../ 
13 i 'i, D v 
14 19.0 v 
15 1 '1 · 0 / 
16 t 'i. s J 
17 I 'I. O ./ 
18 ! 'i, 5 v 
19 / :8· 0 ./ 
20 l2,. l,J J 
21 if;. 5 v. 
22 I B· c ... ../ 

. 

23 (C£ '<; ./ '1 o&\ i/~"-.C _2ri•,. r. D'\U L<>[.,;JJ'O,..flo t'\ 
24 \ I • 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

Total Weight (pooled): 

Number of survivors: 

Number of deformed/have difficulty swimming: 

Initials: '{'-IL/K'S L 

Reviewed by: Date Reviewed: 

Issued: July 17, 2006; Ver. 1.0 
Nautilus Environmental 



Client: Teck 

Sample ID: EV_HC1 

Work Order No.: 15866 

Embryo - Alevin Test Termination Data Sheet 

Deformities, Lengths, Pooled wet weight 

Start Date: October 27, 2015 

Termination Date: November 24, 2015 

~~~~~~~~~~~~~~~~ 

Treatment and 
Fish 

Replicate 

1 

2 

100 3 

4 

B 5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

Total Weight {pooled): 

Number of survivors: 

Length 
(mm) 

i'1,0 

''°' -0 n,'-
i~<(.J 

l°I.<', 
1q.o 

"1.C> l 6 
(Cf. 0 

'2-D·D 
l q 'C> 
i e.. -0 
11) e; 
t q. ~ 
(7. 6 

i&·~ 
l"I · S 
{ !>,._ , C-> 

116· 5 
tl:i' .o 
2-0·D 

/, 6/p, 

2.0 J 
Number of deformed/have difficulty swimming: 

Initials: 

Reviewed by: 

Issued: July 17, 2006; Ver.1.0 

Normal Abnormal Comments 

/ 
/ 
../ 

./ 

./ 
j 
./ 
./ 
/ 
,/ 

./ 
./ 

I 
,/ 

/ 
v' 

J 
J' 
./ 
./ 

0 0 

Date Reviewed: 

Nautilus Environmental 



Embryo -Alevin Test Termination Data Sheet 

Deformities, Lengths, Pooled wet weight 

Client: Teck Start Date: October 27, 2015 

Sample ID: EV HC1 Termination Date: November 24, 2015 

Work Order No.: _,1"'58"6""6 ____________ _ 

Treatment and 
Fish 

Length 
Normal Abnormal Comments 

Replicate (mm) 

1 I 8. <:> .j 
2 1.-C>' 0 j 

100 3 \'f, s / 
4 ( </, 5 ,/ 

L 5 Ft. O ;/ 
6 iCf. 5 .I 
7 ? o·O / 
8 f "I . :> ,,/ 
9 I ';Z . c:; ./ .; 

10 z_(),\J ,/ 
11 i <1'0 J 

12 ,q, 0 ,/ 
13 ict.o~~ J 
14 ' " •. i1,c . I 

15 13"5 J 
16 /'f, C> J 
17 i'B~ a v 
18 19. 0 v 

" 
19 12'_.·S" J 
20 19. 0 ,/ 

21 z.o, 0 ./ 
22 i"f. 0 J 
23 2..o·O J 
24 !'I· 5 v/ M. \S,$(1'' --to.,,·1 I -P\ -
25 ..) 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

Total Weight (pooled): 

Number of survivors: 

Number of deformed/have difficulty swimming: 0 

Initials: '['l LifiC:SL 

Reviewed by: Date Reviewed: 

Issued: July 17, 2006; Ver. 1.0 Nautilus Environmental 



Embryo -Alevin Test Termination Data Sheet 

Deformities, Lengths, Pooled wet weight 

Client 

Sample JD: 

Teck 

EV HC1 

Work Order No.: ~1~58~6~6 ____________ _ 

Treatment and 
Fish 

Length 
Normal Abnormal 

Replicate (mm) 

1 i <I.'() ,/ 
2 [¥,<::, J 

joo 3 
i °'·" ( 

4 1110 ./ 
j) 5 l 1'-.o I 

6 ,g.o I 
7 l!'i·S I 
8 19. D / 
9 1 ';I. D J 
10 1rr.s .I 
11 i 'I . () / 
12 l '{. 0 I 
13 I 'I· 0 / 
14 I q, o / 
15 I "I. 6 J 
16 L..o-0 J 
17 \C(.0 / 
16 l'l. 0 ./ 
19 i'tO.-S J 
20 tq,o I 
21 I q .o J 
22 IC). o J 
23 f 'I . s J 
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: 'I'! vi \CS L. 

Reviewed by: 

Issued: July 17, 2006; Ver. 1.0 

Start Date: October 27, 2015 

Termination Date: November 24, 2015 

Comments 

Date Reviewed: 

Nautilus Environmental 



Client 

Sample ID: 

Teck 

CM MC2 

Embryo -Alevin Test Termination Data Sheet 

Deformities, Lengths, Pooled wet weight 

Start Date: October27, 2015 

Termination Date: November 24, 2015 

Work Order No.: ~1~58~6~6-------------

Treatment and 
Fish 

Length 
Normal Abnormal Comments 

Replicate (mm) 

1 l q. () V' 
2 10. (j / 

/oo 3 fq. 6 ./ 
4 l'i. s j 

.(\ 5 1'1.0 J 
6 l 'i. 0 J 
7 { l:[. 0 ..; 
8 i cl• 5 / 
9 ;lj'. 0 ./ 

10 i 9. 0 .:; 
11 1e-.o ./ 
12 t CO· S J 
13 l°t. 6 J 
14 i e,. S" I 
15 z..o.S I 
16 U:!.6 / 
17 ~9,-0 ,/ 
18 2-0' 0 j 

19 ( '1 s / 

20 i 2,. Q ./ 

21 Vi. 0 . ./ 
22 i 2-. s j 
23 i 9 ~ 0 / 
24 18' () ./ 
25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

Tota! Weight {pooled): 

Number of survivors: 2.lf J 
Number of deformed/have difficulty swimming: \)_ ("v 
Initials: '\'-\L-\\()L -~-----------

Reviewed by: Date Reviewed: 

Issued: July 17, 2006; Ver. 1.0 Nautilus Environmental 



Embryo. Alevin Test Termination Data Sheet 

Deformities, Lengths, Pooled wet weight 

Client Teck Start Date: October 27, 2015 

Sample ID: CM_MC2 Termination Date: November 24, 2015 

Work Order No.: ~1"58"6"6'--------------

Treatment and 
Fish 

Length 
Normal Abnormal Comments 

Replicate (mm) 

1 ( !!, . 0 ./ 
2 i~. D ./ 

\00 3 2.0.0 / 

\S 
4 !'(, s ./ 
5 1'). 0 ./ 
6 I 'l • 0 . I 
7 i 'i. 0 :/ 
8 7_0.6 ./ 
9 2.-0· 0 I 
10 i'l·C> ./ 
11 fCf' 0 ./ 
12 !'!·;:;; .I 
13 I '1. S / 
14 12'· ':> / 
15 2.C>· 0 / 
16 z,o.0 ./ 
17 2..Q_ '> / 
18 ['1 \ / 

19 L-0- ":. ,/ 
20 1'1·0 / 
21 °'-"' ./ 
22 t'l, "'\ / k." "h.oS.( s; ·1 rre_i, u\Jl( s. ..i; "'""\ ~' 
23 " ' ~ ~ 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

Total Weight {pooled}: 

Number of survivors: 

Number of defonned/have difficulty swimming: ' \ 

Initials: 'l''-llll'e) L-

Reviewed by: Date Reviewed: --~---·-""_1_,,_Pzi __ Ll 

Issued: July 17, 2006; Ver. 1.0 Nautilus Environmental 



Embryo -Alevin Test Termination Data Sheet 

Deformities, Lengths, Pooled wet weight 

Client: Teck Start Date: October 27, 2015 

Sample ID: CM MC2 Termination Date: November 24, 2015 

Work Order No.: "1"5"-86"6'--------------

Treatment and 
Fish 

Length 
Normal Abnormal Comments 

Replicate (mm) 

1 2...0 's / 
2 '15 -14-•:W-O / 

[00 3 l<1; s J 

c 4 l \6- s ,/ 
5 l 'I. s / 
6 2..-c · S / 
7 \f"'}. s ,/ 
8 tC,6 / 
9 IG · S j 

10 "'?Q. 6 ./ 
11 2-0. 0 ./ 
12 i1 ,o ./_ 
13 :z. c. . c ./ 
14 2_0,0 ,/ 
15 2-0.0 I 
16 l'i. 0 ,/ 
17 2'-0' 0 ./, 
18 ;<(, 0 / 
19 /'(, 6 ./ 
20 I '1~ I S' / 
21 19' $' / 
22 2-c· 0 I 
23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

Total Weight (pooled): 

Number of survivors: 

Number of deformedfhave difficulty swimming: 0 ( ';) 

Initials: Y'i LJ IC\ L-

Reviewed by: Date Reviewed: __ De?-___ ,_'f-',-~ __ rr 

Issued: July 17, 2006; Ver. 1.0 Nautilus Environmental 



Embryo - Alevin Test Termination Data Sheet 

Deformities, Lengths, Pooled wet weight 

Client: Teck Start Date: October 27, 2015 

Sample !D: CM_MC2 Termination Date: November 24, 2015 

Work Order No.: 15866 
~~~~~~~~~~~~~~~ 

Treatment and 
Fish 

Length 
Normal Abnormal Comments 

Replicate (mm) 

1 \'1.ri) ,/, 
2 1 ·1«~ .,/ 

/00 3 ~ v j 
4 R.o ./ 

!> 5 l ,<. / 
6 JO,, :s_ v 
7 i 2,. 0 .I 
8 l2, n /, 
9 i~. 0 J 

10 ,~.s ,/ 
11 \«t.o /. 
12 i e. :s / 
13 i'I. 5 / 
14 o, -r-z.c.0 / 

15 r':;! .5 .! 
16 l9. 0 ./. 
17 17.0 .J 
18 r;z. 6 J 
19 tf':.·S ../ 
20 /':{..0 / 
21 1;;.o / 
22 10.<; J 
23 /9. s ./ 
24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 
~ 

Tota! Weight (pooled): 

Number of survivors: 

Number of deformed/have difficulty swimming: 0 i) 

Initials: 'N [,.j I() L. 

Reviewed by: Date Reviewed: 

Issued: July 17, 2006; Ver. 1.0 NautHus Environmental 



Client: Teck 

Sample ID: LC_LCDSSLCC 

Work Order No.: 15866 

Embryo -Alevin Test Termination Data Sheet 

Deformities, Lengths, Pooled wet weight 

Start Date: October 27, 2015 

Termination Date: November 24, 2015 

---------------

Treatment and 
Fish Length 

Normal Abnormal Comments 
Replicate (mm) 

1 f~.C> J 
2 f8, 0 J 

/00 3 f(t. s ./ 
4 /{; ~ 5 ./ 

k 5 18.0 ./ 
6 17. 5 ./ 
7 17.0 / 

8 if,, () / 
9 tB, o ./ 

10 /[J. 0 ../ 
11 /8.0, ./ 
12 ,., .. 0 ./ 
13 17.5 . ./ 
14 19.0 / 
15 1'7. s ./ 
16 i'?-S ./ 
17 (f?.,.6 ./ 
18 19· () ./ 
19 l ~·S ./ 
20 t';Z·S -./ 
21 l';z. c; / 
22 re ~ / 
23 18,. 0 .,/ 
24 IB· S ./ 
25 t">'· 0 ./ fl-...1'!.'!>\N. -f"-.'[\ . 
26 ~ 

27 

28 

29 

30 

31 

32 

33 

34 

35 

Total Weight (pooled): 

Number of survivors: 

Number of deformed/have difficulty swimming: 

Initials: 'f'-\c(lcS L.. 

Reviewed by: Date Reviewed: 
-----~--

Issued: July 17, 2006; Ver. 1.0 Nautilus Environmental 



Embryo -Alevin Test Termination Data Sheet 
Deformities, Lengths, Pooled wet weight 

Client: Teck Start Date: October 27, 2015 

Sample ID: LC LCDSSLCC Termination Date: November 24, 2015 

Work Order No.: _,1"58"'6"6'--------------

Treatment and 
Fish 

Length 
Normal Abnormal Comments 

Replicate (mm) , 

1 '2.-() • 6 ,/ 
2 19. 0 / 

I OD 3 i 't. s ./ 
4 !B-s / 

b 5 tb·S ~s "/ 
6 I 7' . .0..5 ,/ 
7 '20.0 J' 
8 ! c,. 0 ,/ 
9 20· 0 / 

10 '"'2_..o- c, ,/ 
11 ( 'f. s J 
12 I 2,. 0 ,/ 
13 2-0. C> ,/ 
14 '2 . ..0·6 ' / 
15 lf; 5 ,,/ 
16 l7's· 5 J 
17 l Cj ' s j 

18 7 D. cs I 
19 I 'I. o / 
20 1 'l .a ,/ 
21 1"1.s ,/ 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

Total Weight (pooled): 

Number of survivors: 21 J 

Number of deformedlhave difficulty swimming: 

Initials: "\ '{ L.[ fCS L. 
ofv 

Reviewed by: Date Reviewed: 

Issued: July 17, 2006; Ver. 1.0 Nautilus Environmental 



Client: Teck 

Sample ID: LC_LCDSSLCC 

Embryo - Alevin Test Termination Data Sheet 

Deformities, Lengths, Pooled wet weight 

Start Date: October 27, 2015 

Termination Date: November 24, 2015 

Work Order No.: -'1-"5~86~6~-------------

Treatment and 
Fish 

Length 
Normal Abnormal Comments 

Replicate (mm) 

1 r9. 0 / 
2 i [i,.6 J 

! ()0 3 I 9. o ./ 
G 4 /8.0 / 

5 18. () I 

6 f 8. C> ./ 
7 7_0. 0 / 
8 16·5 ,/ 
9 tf::.·S J 

10 I :;, . C: ./ 
11 IEs·S J 
12 I ';! • S ,/ 
13 z..c.o ,/ 

14 1 D, C ./ 
15 I 9. C, ./ 
16 ( 13, S' / 
17 ( 1:5 ' 0 / 
18 r 'r . 0 ,/ 
19 ?-<'. C> ./ 
20 20· 0 ,/ 

21 /9. 0 ./ 
22 fB. ~- / 
23 t?.S v 
24 19',C> / 
25 !'7. 0 J 
26 

27 

28 

29 

30 

31 

32 

33 -
34 

35 

Total Weight (pooled): 

Number of survivors: 25 
Number of deformed/have difficulty swimming·, 

Initials: 'f'l t...\ iCS (..., 

Reviewed by: Date Reviewed: 

Issued: July 17, 2006; Ver. 1.0 Nautilus Environmental 



Embryo -Alevin Test Termination Data Sheet 

Deformities, Lengths, Pooled wet weight 

Client: Teck Start Date: October 27, 2015 

Sample ID: LC LCDSSLCC Termination Date: November 24, 2015 

Work Order No.: -'1-"58"'6'"'6 ____________ _ 

Treatment and 
Fish Length 

Normal Abnormal Comments 
Replicate (mm) 

1 (l·~ ./ 
2 I\.'\ ./ 

[00 3 l°l ·0 J 

p 4 l"\·0 J 
5 1'1·0 ../ 
6 1'1,-0 / 
7 lt·O / 
8 \"- .f 20 ,() / 
9 I'\-·\ < / 

10 I"!-\) ./ 
11 12 ·0 J 
12 I'~-'. ./ 
13 ~ 0.0 / 
14 r~, ./ 
15 

l ""' 
./ 

16 to,,<... ./ 
17 I~'° ./ 
18 ,,Q 'D ./ 
19 '[ '1 -~ / 
20 '7 CJ,:; .J 
21 / ..(}_.-<: i/ 
22 'Lo J 
23 1~ ·O ../ 
24 {'i 0 ../ 

25 {1 .<... ,/ 

26 1:...,,,Q ../ 
27 

28 

29 

30 

31 

32 

33 

34 

35 

Total Weight (pooled}: 

Number of surv·1vors: 

Number of deformed/have difficulty swimming: 0 0 
Initials: \.('-( L./ !(:) L 

Reviewed by: Date Reviewed: 

Issued: July 17, 2006; Ver. 1.0 Nautilus Environmental 



CETIS Summary Report Report Date: 

Test Code: 

11 Dec-1511:37(p1 of 2) 

15866a I 09-0768-2706 

Salmonid Embryo-Alevin Survival and Development Test Nautilus Environmental 

Batch ID: 

Start Date: 

13-8433-7020 

27 Oct-15 16:15 

Ending Date: 24 Nov-1511:00 

Duration: 27d 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 

05-7863-5358 

12-5022-9170 

17-3819-8852 

19-5017-0696 

01-2984-4737 

14-4322-8198 

01-1582-4291 

12-6636-9711 

05-8940-3182 

11-4781-0493 

Material Type 
control 
Water Sample 
Water Sample 

Water Sample 

Water Sample 
Water Sample 
Water Sample 

Water Sample 

Water Sample 
Water Sample 

Analyst: Yvonne Lam Test Type: Survival-Development 

Protocol: EC/EPS 1/RM/28 Diluent: Dechlorinated Tap Water 

Species: Oncorhynchus mykiss Brine: 
Source: Vancouver Island Trout Hatchery Age: 

Sample Date Receive Date 
270ct-15 270ct-15 

26 Oct-15 13:03 27 Oct-1510:10 

260ct-15 27 Oct-15 10:10 

26 Oct-1510:10 27 Oct-1510:10 

26 Oct-15 27 Oct-15 10:10 

Sample Age 

16h 

27h (5.5 °C) 

40h (4.5 °C) 

30h (4.5 °C) 

40h (3.5 °C) 

Client Name 

Teck Coal 

260ct-15 27 Oct-15 10:10 40h (5.5 °C) 

26 Oct-1511:00 27 Oct-1510:10 29h (2.5 °C) 

26 Oct-1511:50 27 Oct-1510:10 28h (3.5 °C) 

26 Oct-1512:30 27 Oct-1510:10 28h (4.1 °C) 

260ct-15 

Sample Source 
Teck Coal 

Teck Coal 
Teck Coal 

Teck Coal 

Teck Coal 
Teck Coar 
Teck Coal 
Teck Coal 

Teck Coal 

Teck Coar 

27 Oct-15 10:10 40h (2.5 °C) 

Station Location Latitude 

Control 
FR_UFR1_Q_05102015_N (Site 

GH_ER2_WS_2015_ 10_26_N 

FR_FRCP1_0_05102015_N 

GH_FR1_WS_2015_ 10_26_N 

GH_ERC_WS_2015_ 10_26_N 

EV _HC1_WS_2015-10-26_N 

EV _MC2_WS_2015-10-26_N 

CM_MC2_WS_2015-10-26_N 

LC _LCDSSLCC _ WS _2015-10-26 

Project 

Longitude 

Sample Code Count Mean 95o/o LCL 95% UCL Min Max Std Err Std Dev CV%1 0/oEffect 
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 

000-469-187-1 

4 

4 

4 

4 
4 
4 
4 
4 
4 
4 

Count 

4 
4 

4 

4 
4 

4 
4 
4 
4 
4 

0.9247 
0.8322 
0.8681 
0.6667 
0.7333 
0.6884 
0.7452 
0.7924 
0.7507 
0.8075 

Mean 

0.9247 
0.8322 
0.8681 
0.675 
0.7417 
0.7134 
0.7619 
0.8085 
0.7587 
0.8158 

0.8747 0.9747 0.9 
0.7187 
0.8308 
0.6234 
0.6721 
0.368 
0.704 
0.5694 
0.6679 
0.6769 

0.9457 
0.9054 
0.71 
0.7946 

0.7865 
1 
0.8335 
0.9381 

0.7333 
0.8438 
0.6333 
0.7 
0.4138 
0.7143 
0.6 
0.6774 
0.7 

95% LCL 95% UCL Min 

0.8747 0.9747 0.9 
0.7187 
0.8308 
0.6485 
0.6621 
0.3889 
0.7055 
0.5763 
0.6994 
0.6841 

0.9457 
0.9054 
0.7015 
0.8212 
1 
0.8183 
1 
0.8181 
0.9475 

0.7333 
0.8438 
0.6667 
0.7 
0.4138 
0.7143 
0.6 
0.7097 
0.7 

CETIS'" v1.8.7.16 

0.9655 
0.9 
0.9 
0.7 
0.7667 
0.8667 
0.7667 
0.9355 
0.8 
0.8966 

Max 

0.9655 
0.9 
0.9 
0.7 
0.8 
0.8667 
0.8 
0.9355 
0.8 
0.8966 

0.01571 
0.03567 

0.03142 3.4% 0.0% 
10.01% 0.07133 8.57% 

0.01172 0.02344 2.7% 6.12% 
0.01361 0.02722 4.08% 27.91% 
0.01925 0.03849 5.25% 20.7% 
0.1007 0.2013 29.25% 25.56% 
0.01297 0.02594 3.48% 19.41% 
0.07008 0.1402 17.69% 14.31% 
0.02601 0.05202 6.93% 18.82% 
0.04104 0.08208 10.16% 12.68% 

Std Err 

0.01571 
0.03567 
0.01172 

Std Dev 

0.03142 
0.07133 
0.02344 

0.008333 0.01667 
0.025 0.05 
0.102 0.2039 

CV% 

3.4% 
8.57% 

2.7% 
2.47o/o 

6.74% 
28.58% 

%Effect 
0.0% 
10.01°/o 

6.12% 
27.0% 
19.79% 
22.85% 

0.01771 0.03542 4.65% 17.61% 
0.07295 0.1459 18.05°/o 12.57% 

0.01865 0.03729 4.92% 17.95% 
0.04138 0.08276 10.14% 11.78% 

Analyst: __ _ 

~ 
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CETIS Summary Report Report Date: 11Dec-1511:37(p2of2) 

Test Code: 15866a I 09-0768-2706 

Salmonid Embryo~Alevin Survival and Development Test Nautilus Environmental 

Proportion Normal Detail (. \i\ o,1,,\\\~'\ l 
Sample Code Rep 1 Rep 2 Rep 3 Rep4 

Control 0.9333 0.9 0.9 0.9655 

FR_UFR1 0.8333 0.9 0.7333 0.8621 

GH_ER2 0.8667 0.8438 0.8621 0.9 

FR_FRCP1 0.6667 0.6667 0.6333 0.7 

GH_FR1 0.7667 0.7 0.7 0.7667 

GH_ERC 0.6667 0.8065 0.8667 0.4138 

EV_HC1 0.7333 0.7143 0.7667 0.7667 

EV_MC2 0.6 0.9355 0.8276 0.8065 

CM_MC2 0.8 0.6774 0.7586 0.7667 

LC_LCDSSLCC 0.8 0.7 0.8333 0.8966 

Survival Rate Detail 

Sample Code Rep 1 Rep2 Rep3 Rep4 

Control 0.9333 0.9 0.9 0.9655 

FR_UFR1 0.8333 0.9 0.7333 0.8621 

GH_ER2 0.8667 0.8438 0.8621 0.9 

FR_FRCP1 0.6667 0.6667 0.6667 0.7 

GH_FR1 0.7667 0.7 0.7 0.8 

GH_ERC 0.7667 0.8065 0.8667 0.4138 

EV_HC1 0.7667 0.7143 0.8 0.7667 

EV_MC2 0.6 0.9355 0.8276 0.871 

CM_MC2 0.8 0.7097 0.7586 0.7667 

LC_LCDSSLCC 0.8333 0.7 0.8333 0.8966 

Proportion Normal Binomials (\{\ e_6\\"\ ~"\ 1 
Sample Code Rep 1 Rep 2 Rep 3 Rep4 

Control 28/30 27/30 27/30 28/29 

FR_UFR1 25/30 27/30 22130 25/29 

GH_ER2 26/30 27/32 25129 27/30 

FR_FRCP1 20/30 20/30 19/30 21/30 

GH_FR1 23/30 21/30 21/30 23/30 
GH_ERC 20/30 25/31 26/30 12/29 
EV_HC1 22/30 20/28 23/30 23/30 
EV_MC2 18/30 29/31 24/29 25/31 
CM_MC2 24/30 21/31 22/29 23/30 
LC_LCDSSLCC 24/30 21/30 25/30 26/29 

Survival Rate Binomials 

Sample Code Rep 1 Rep2 Rep3 Rep4 
Control 28/30 27/30 27130 28/29 
FR_UFR1 25/30 27/30 22/30 25/29 
GH_ER2 26/30 27/32 25129 27/30 
FR_FRCP1 20/30 20/30 20/30 21/30 
GH_FR1 23/30 21/30 21/30 24/30 
GH_ERC 23/30 25/31 26/30 12/29 
EV_HC1 23/30 20/28 24/30 23/30 
EV_MC2 18/30 29/31 24/29 27/31 
CM_MC2 24/30 22/31 22/29 23/30 
LC_LCDSSLCC 25/30 21/30 25/30 26/29 

ff....l.lff._\ {- (i-\-1 _to~L ~ <;;iA:e (;!) ;\{'"" \s. . ~ 
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CETIS Analytical Report Report Date: 

Test Code: 

11 Dec-1511:29(p1 of 2) 

15866a I 09-0768-2706 

Salmonid Embryo-Alevin Survival and Development Test Nautilus Environmental 

Analysis ID: 12-1778-1955 

Analyzed: 11 Dec-1511:26 

Batch ID: 13-8433-7020 

Start Date: 27 Oct-1516:15 

Ending Date: 24 Nov-1511:00 

Duration: 27d 19h 

Sample Code Sample ID 

Control 05-7863-5358 

FR_UFR1 12-5022-9170 

GH_ER2 17-3819-8852 

FR_FRCP1 19-5017-0696 

GH_FR1 01-2984-4 737 

GH_ERC 14-4322-8198 

EV_HC1 01-1582-4291 

EV_MC2 12-6636-9711 

CM_MC2 05-8940-3182 

LC_LCDSSLCC 11-4781-0493 

Sample Code Material Type 

Control control 
FR_UFR1 Water Sample 
GH_ER2 Water Sample 

FR_FRCP1 Water Sample 
GH_FR1 Water Sample 
GH_ERC Water Sample 
EV_HC1 Water Sample 
EV_MC2 Water Sample 
CM_MC2 Water Sample 
LC_LCDSSLCC Water Sample 

Data Transform Zeta 
Untransformed 

Fisher Exact 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 110 
FR_UFR1 99 
GH_ER2 105 
FR_FRCP1 81 
GH_FR1 89 
GH_ERC 86 
EV_HC1 90 
EV_MC2 98 
CM_MC2 91 
LC_LCDSSLCC 97 

'fR_ IJ'RQ.. \ " 000-469-187-1 

Endpoint: Survival Rate 
Analysis: Single 2x2 Contingency Table 

Test Type: Survival-Development 
Protocol: EC/EPS 1/RM/28 

Species: Oncorhynchus mykiss 

Source: Vancouver Island Trout Hatchery 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Yvonne Lam 

Diluent: Dechlorinated Tap Water 

Brine: 

Age: 

Sample Date Receive Date Sample Age Client Name Project 

27 Oct-15 27 Oct-15 16h Teck Coal 

26 Oct-1513:03 27 Oct-1510:10 27h (5.5 'C) 

26 Oct-15 27 Oct-1510:10 40h (4.5 'C) 

26 Oct-1510:10 27 Oct-1510:10 30h (4.5 'C) 

26 Oct-15 27 Oct-1510:10 40h (3.5 'C) 

260ct-15 27 Oct-15 10:10 40h (5.5 'C) 

26 Oct-1511:00 27 Oct-15 10:10 29h (2.5 'C) 

26 Oct-1511:50 27 Oct-15 10:10 28h (3.5 'C) 

26 Oct-1512:30 27 Oct-15 10:10 28h (4.1 'C) 

26 Oct-15 27 Oct-15 10:10 40h (2.5 'C) 

Sample Source Station Location Latitude Longitude 

Teck Coal Control 
Teck Coal FR_UFR1_Q_05102015_N (Site 

Teck Coal GH_ER2_WS_2015_ 10_26_N 

Teck Coal FR_FRCP1_Q_05102015_N 

Teck Coal GH_FR1_WS_2015_10_26_N 

Teck Coal GH_ERC_WS_2015_ 10_26_N 

Teck Coal EV _HC1_WS_2015-10-26_N 

Teck Coal EV _MC2_WS_2015-10-26_N 

Teck Coal CM_MC2_WS_2015-10-26_N 

Teck Coal LC_LCDSSLCC_WS_2015-10-26 

Alt Hyp Trials Seed Test Result 
C>T NA NA 

Test Stat P~Value P-Type Decision(a:5°/o) 
0.02303 0.0230 Exact Significant Effect 
0.1102 0.1102 Exact Non~Significant Effect 
8.82E-07 <0.0001 Exact Significant Effect 
0.000116 0.0001 Exact Significant Effect 
2.03E-05 <0.0001 Exact Significant Effect 
0.00048 0.0005 Exact Significant Effect 
0.007257 0.0073 Exact Significant Effect 
0.000346 0.0003 Exact Significant Effect 
0.009838 0.0098 Exact Significant Effect 

R NR+R Prop NR Prop R °lo Effect 
9 119 0.9244 0.07563 0.0% 
20 119 0.8319 0.1681 10.0% 
16 121 0.8678 0.1322 6.12°/o 
39 120 0.675 0.325 26.98% 
31 120 0.7417 0.2583 19.77% 
34 120 0.7167 0.2833 22.47% 
28 118 0.7627 0.2373 17.49°/o 
23 121 0.8099 0.1901 12.38% 
29 120 0.7583 0.2417 17.96% ~ 22 119 0.8151 0.1849 11.82% 

Er\--100... e'f'-1( s.1-{-e vor«r-o\~ t>u:' i!/1.r 
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CETIS Analytical Report 

Salmonid Embryo-Alevin Survival and Development Test 

Analysis ID: 12-1778-1955 Endpoint: Survival Rate 
Analyzed: 11 Dec-1511:26 Analysis: Single 2x2 Contingency Tab!e 

Survival Rate Detail 

Sample Code 

Control 
FR_UFR1 

GH_ER2 

FR_FRCP1 

GH_FR1 

GH_ERC 

EV_HC1 

EV_MC2 

CM_MC2 

LC_LCDSSLCC 

Survival Rate Binomials 

Sample Code 

Control 
FR_UFR1 

GH_ER2 

FR_FRCP1 

GH_FR1 

GH_ERC 

EV_HC1 

EV_MC2 

CM_MC2 

LC_LCDSSLCC 

Graphics 

::1~ ... 
.. 

000-469-187-1 

Rep 1 

0.9333 

0.8333 

0.8667 

0.6667 

0.7667 

0.7667 

0.7667 

0.6 

0.8 

0.8333 

Rep 1 

28/30 

25130 

26/30 

20/30 

23/30 

23/30 

23/30 

18/30 

24/30 

25/30 

! 

Rep 2 

0.9 

0.9 

0.8438 

0.6667 

0.7 

0.8065 

0.7143 

0.9355 

0.7097 

0.7 

Rep 2 

27/30 

27/30 

27/32 

20/30 

21/30 

25/31 

20128 

29/31 

22/31 

21/30 

n 
El 

' ' 

Rep 3 

0.9 

0.7333 

0.8621 

0.6667 

0.7 

0.8667 

0.8 

0.8276 

0.7586 

0.8333 

Rep 3 

27/30 

22/30 

25/29 

20/30 

21/30 

26/30 

24/30 

24/29 

22/29 

25/30 

~' 

Rep4 

0.9655 

0.8621 

0.9 

0.7 

0.8 

0.4138 

0.7667 

0.871 

0.7667 

0.8966 

Rep4 

28/29 

25/29 

27130 

21/30 

24/30 

12/29 

23/30 

27/31 

23/30 

26/29 

CETIS'M v1 .8.7.16 

Report Date: 

Test Code: 

11 Dec-1511:29 (p2 of 2) 

15866a I 09-0768-2706 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: __ _ 

~ 

~ 11/,~ 
QA: __ _ 



CETIS Analytical Report Report Date: 

Test Code: 

11 Dec-1511:29(p1of2) 

15866a I 09-0768-2706 

Salmonid Embryo~Alevin Survival and Development Test Nautilus Environmental 

Analysis ID: 10-8670-2248 

Analyzed: 11 Dec-1511:26 

Batch ID: 13-8433-7020 

Start Date: 27 Oct-1516:15 

Ending Date: 24 Nov-1511:00 

Duration: 27d 19h 

Sample Code Sample ID 

FR_UFR1 12-5022-9170 

GH_ER2 17-3819-8852 

FR_FRCP1 19-5017-0696 

GH_FR1 01-2984-4737 

GH_ERC 14-4322-8198 

EV_HC1 01-1582-4291 

EV_MC2 12-6636-9711 

CM_MC2 05-8940-3182 

LC_LCDSSLCC 11-4781-0493 

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 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 99 
GH_ER2 105 
FR_FRCP1 81 
GH_FR1 89 
GH_ERC 86 
EV_HC1 90 
EV_MC2 98 
CM_MC2 91 
LC_LCDSSLCC 97 

000-469-187-1 

Endpoint: Survival Rate 
Analysis: Sing!e 2x2 Contingency Table 

Test Type: Surviva!~Development 

Protocol: EC/EPS 1/RM/28 

Species: Oncorhynchus mykiss 
Source: Vancouver Island Trout Hatchery 

Sample Date Receive Date Sample Age 

26 Oct-1513:03 27 Oct-15 10:10 27h (5.5 °C) . 

260ct-15 27 Oct-15 10:10 40h (4.5 °C) 

26 Oct-1510:10 27 Ocl-15 10:10 30h (4.5 °C) 

26 Oct-15 27 Oct-15 10:10 40h (3.5 °C) 

26 Oct-15 27 Oct-1510:10 40h (5.5 °C) 

26 Oct-1511:00 27 Oct-1510:10 29h (2.5 °C) 

26 Oci-1511:50 27 Oct-1510:10 28h (3.5 °C) 

26 Oct-1512:30 27 Oct-1510:10 28h (4.1 °C) 

260ci-15 27 Oct-1510:10 40h (2.5 °C) 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Yvonne Lam 
Diluent: Dechlorinated Tap Water 

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 Coat 
Teck Coal 

Alt Hyp Trials 
C>T NA 

Test Stat P-Value 
1 1.0000 
0.003705 0.0037 
0.06087 0.0609 
0.02376 0.0238 
0.1221 0.1221 
0.3914 0.3914 
0.1057 0.1057 
0.4326 0.4326 

R NR+ R 

20 119 
16 121 
39 120 
31 120 
34 120 
28 118 
23 121 
29 120 
22 119 

FR_UFR1_Q_05102015_N (Site 

GH_ER2_WS_2015_ 10_26_N 

FR_FRCP1_Q_05102015_N 

GH_FR1_WS_2015_ 10_26_N 

GH_ERC_WS_2015_ 10_26_N 

EV _HC1_WS_2015-10-26_N 

EV _MC2_WS_2015-10-26_N 

CM_MC2_WS_2015-10-26_N 

LC _LCDSSLCC _ WS _2015-10-26 

Seed Test Result 
NA 

P-Type Decision{a:5%) 
Exact Non-Significant Effect 
Exact Significant Effect 
Exact Non-Significant Effect 
Exact Significant Effect 
Exact Non-Significant Effect 
Exact Non-Significant Effect 
Exact Non-Significant Effect 
Exact Non-Significant Effect 

Prop NR Prop R o/oEffect 
0.8319 0.1681 0.0% 
0.8678 0.1322 -4.31% 
0.675 0.325 18.86% 
0.7417 0.2583 10.85%i 
0.7167 0.2833 13.86%.1 
0.7627 0.2373 8.32% 
0.8099 0.1901 2.65% 
0.7583 0.2417 8.85o/a 
0.8151 0.1849 2.02% 

CETIS'M v1.8.7.16 Analyst: __ _ 
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CETIS Analytical Report 

Salmonid Embryo-Alevin Survival and Development Test 

Analysis ID: 10-8670-2248 Endpoint: Survival Rate 
Analyzed: 11 Dec-1511:26 Analysis: Single 2x2 Contingency Table 

Survival Rate Detail 

Sample Code Rep 1 Rep2 Rep3 Rep4 

FR_UFR1 0.8333 0.9 0.7333 0.8621 

GH_ER2 0.8667 0.8438 0.8621 0.9 

FR_FRCP1 0.6667 0.6667 0.6667 0.7 

GH_FR1 0.7667 0.7 0.7 0.8 

GH_ERC 0.7667 0.8065 0.8667 0.4138 

EV_HC1 0.7667 0.7143 0.8 0.7667 

EV_MC2 0.6 0.9355 0.8276 0.871 

CM_MC2 0.8 0.7097 0.7586 0.7667 

LC_LCDSSLCC 0.8333 0.7 0.8333 0.8966 

Survival Rate Binomials 

Sample Code Rep 1 Rep2 Rep3 Rep4 

FR_UFR1 25130 27130 22130 25129 

GH_ER2 26130 27132 25129 27130 

FR_FRCP1 20130 20130 20130 21130 

GH_FR1 23130 21130 21130 24130 

GH_ERC 23130 25131 26130 12129 

EV_HC1 23130 20128 24130 23130 

EV_MC2 18130 29131 24129 27131 

CM_MC2 24/30 22131 22129 23130 

LC_LCDSSLCC 25/30 21130 25130 26129 

Graphics 

'' 
M 

B ~ ~ ~ El El 
'id 

"' -

,, 

000-469-187 -1 CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

11Dec-1511:29(p2of2) 

15866a I 09-0768-2706 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: __ _ 

~ 
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CETIS Analytical Report Report Date: 

Test Code: 

11 Dec-1511:37(p1of2) 

15866a I 09-0768-2706 

Salmonid Embryo-Alevin Survival and Development Test Nautilus Environmental 

Analysis ID: 08-8971-2354 

Analyzed: 11 Dec-1511:36 

Batch ID: 13-8433-7020 

Start Date: 27 Oct-15 16:15 

Ending Date: 24 Nov-1511:00 

Duration: 27d 19h 

Sample Code 

GH_ER2 

FR_FRCP1 

GH_FR1 

GH_ERC 

EV_HC1 

EV_MC2 

CM_MC2 

LC_LCDSSLCC 

Sample Code 

GH_ER2 

FR_FRCP1 

GH_FR1 

GH_ERC 

EV_HC1 

EV_MC2 

CM_MC2 

LC_LCDSSLCC 

Data Transform 
Untransformed 

Fisher Exact Test 

Sample vs 

GH_ER2 
GH_ER2 
GH_ER2 
GH_ER2 
GH_ER2 
GH_ER2 
GH_ER2 

Data Summary 

Sample Code 

Sample ID 

17-3819-8852 

19-5017-0696 

01-2984-4737 

14-4322-8198 

01-1582-4291 

12-6636-9711 

05-8940-3182 

11-4781-0493 

Material Type 
Water Sample 
Water Sample 

Water Sample 
Water Sample 

Water Sample 
Water Sample 

Water Sample 
Water Sample 

Zeta 

Sample 

FR_FRCP1 
GH_FR1 
GH_ERC 

EV_HC1 
EV_MC2 

CM_MC2 
LC_LCDSSLCC 

NR 
GH_ER2 

FR_FRCP1 
Receiving Wate 105 

81 
GH_FR1 
GH_ERC 

EV_HC1 
EV_MC2 

CM_MC2 
LC_LCDSSLCC 

000-469-187-1 

89 
86 

90 
98 
91 
97 

Endpoint: Survival Rate 
Analysis: Single 2x2 Contingency Table 

Test Type: Survival-Development 
Protocol: EC/EPS 1/RM/28 

Species: Oncorhynchus mykiss 

Source: Vancouver Island Trout Hatchery 

Sample Date Receive Date Sample Age 
26 Oct-15 27 Oct-15 10:10 40h (4.5 °C) 

26 Oct-1510:10 27 Oct-1510:10 30h (4.5 °C) 

26 Oct-15 27 Oct-1510:10 40h (3.5 °C) 

26 Oct-15 27 Oct-1510:10 40h (5.5 °C) 

26 Oct-1511:00 27 Oct-1510:10 29h (2.5 °C) 

26 Oct-1511:50 27 Oct-1510:10 28h (3.5 °C) 

26 Oct-15 12:30 27 Oct-1510:10 28h (4.1 °C) 

260ct-15 27 oct-15 10:10 40h (2.5 °C) 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Yvonne Lam 
Diluent: Dechlorinated Tap Water 

Brine: 

Age: 

Client Name Project 

Teck Coal 

Sample Source Station Location Latitude Longitude 
Teck Coal 

Teck Coat 
Teck Coal 
Teck Coal 
Teck Coal 

Teck Coal 
Teck Coal 
Teck Coal 

Alt Hyp Trials 

C>T NA 

Test Stat P~Value 

0.000284 0.0003 
0.01019 0.0102 
0.002959 0.0030 
0.02657 0.0266 
0.1471 0.1471 
0.0216 0.0216 
0.1736 0.1736 

R NR+R 

16 121 
39 120 
31 120 
34 120 
28 118 
23 121 
29 120 
22 119 

Seed 
NA 

P-Type 

Exact 
Exact 
Exact 
Exact 
Exact 
Exact 
Exact 

Prop NR 

0.8678 

0.675 

0.7417 
0.7167 

0.7627 
0.8099 
0.7583 
0.8151 

GH_ER2_WS_2015_ 10_26_N 

FR_FRCP1_Q_05102015_N 

GH_FR1_WS_2015_ 10_26_N 

GH_ERC_WS_2015_ 10_26_N 

EV _HC1_WS_2015-10-26_N 

EV _MC2_WS_2015-10-26_N 

CM_MC2_WS_2015-10-26_N 

LC_LCDSSLCC_WS__2015-10-26 

Test Result 

Decision{a:5%) 
Significant Effect 
Significant Effect 
Significant Effect 
Significant Effect 
Non-Significant Effect 
Significant Effect 
Non-Significant Effect 

Prop R %Effect 
0.1322 0.0% 
0.325 22.21% 
0.2583 14.53%) 
0.2833 17.41% 
0.2373 12.11% 
0.1901 6.67% 
0.2417 12.61% 
0.1849 6.07°/o 

CETIS'M v1.8.7.16 Analyst: __ _ 

~ 

T2e&-· ii /1r 
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CETIS Analytical Report Report Date: 
Test Code: 

11Oec-1511:37(p2of2) 

15866a I 09-0768-2706 

Salmonid Embryo-Alevin Survival and Development Test Nautilus Environmental 

Analysis ID: 08-8971-2354 Endpoint: Survival Rate CETIS Version: CETISv1.8.7 

Analyzed: 11 Dec-1511:36 Analysis: Single 2x2 Contingency Table Official Results: Yes 

Survival Rate Detail 

Sample Code Rep 1 Rep2 Rep3 Rep4 

GH_ER2 0.8667 0.8438 0.8621 0.9 

FR_FRCP1 0.6667 0.6667 0.6667 0.7 

GH_FR1 0.7667 0.7 0.7 0.8 

GH_ERC 0.7667 0.8065 0.8667 0.4138 

EV_HC1 0.7667 0.7143 0.8 0.7667 

EV_MC2 0.6 0.9355 0.8276 0.871 

CM_MC2 0.8 0.7097 0.7586 0.7667 

LC_LCDSSLCC 0.8333 0.7 0.8333 0.8966 

Survival Rate Binomials 

Sample Code Rep 1 Rep2 Rep 3 Rep4 

GH_ER2 26/30 27/32 25/29 27/30 

FR_FRCP1 20/30 20/30 20/30 21130 

GH_FR1 23/30 21/30 21130 24130 

GH_ERC 23130 25131 26130 12129 

EV_HC1 23130 20128 24130 23130 

EV_MC2 18130 29131 24/29 27131 

CM_MC2 24130 22131 22129 23130 

LC_LCDSSLCC 25130 21130 25130 26129 
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000-469-187-1 CETIS™ v1.8.7.16 Analyst:. __ _ QA: __ _ 



CETIS Analytical Report Report Date: 

Test Code: 

11 Dec-1511:29(p1 of 2) 

15866a I 09-0768-2706 

Salmonid Embryo-Alevin Survival and Development Test Nautilus Environmental 

Analysis ID: 11-4612-1298 

Analyzed: 11 Dec-1511:26 

Batch ID: 13-8433-7020 

Start Date: 27 Oct-1516:15 

Ending Date: 24 Nov-1511:00 

Duration: 27d 19h 

Sample Code Sample ID 

Control 05-7863-5358 

FR_UFR1 12-5022-9170 

GH_ER2 17-3819-8852 

FR_FRCP1 19-5017-0696 

GH_FR1 01-2984-4737 

GH_ERC 14-4322-8198 

EV_HC1 01-1582-4291 

EV_MC2 12-6636-9711 

CM_MC2 05-8940-3182 

LC_LCDSSLCC 11-4781-0493 

Sample Code Material Type 
Control control 
FR_UFR1 Water Sample 
GH_ER2 Water Sample 

FR_FRCP1 Water Sample 
GH_FR1 Water Sample 
GH_ERC Water Sample 
EV_HC1 Water Sample 
EV_MC2 Water Sample 
CM_MC2 Water Sample 
LC_LCDSSLCC Water Sample 

Data Transform Zeta 

Untransformed 

Fisher Exact Test 

Sample VS Sample 
Control FR_UFR1 
Control GH_ER2 
Control FR_FRCP1 
Control GH_FR1 
Contra! GH_ERC 
Control EV_HC1 
Control EV_MC2 
Control CM_MC2 
Control LC_LCDSSLCC 

Data Summary 

Sample Code NR 
Control Negative Contr 110 
FR_UFR1 99 
GH_ER2 105 
FR_FRCP1 80 
GH_FR1 88 
GH_ERC 83 
EV_HC1 88 
EV_MC2 96 
CM_MC2 90 
LC_LCDSSLCC 96 

Endpoint: Proportion Normal (\l\c,Jo\\'\\v\ ~ 
Analysis: Single 2x2 Contingency Table 

Test Type: Survival-Development 
Protocol: EC/EPS 1/RM/28 

Species: Oncorhynchus mykiss 
Source: Vancouver Island Trout Hatchery 

Sample Date Receive Date Sample Age 
270ct-15 27 Ocl-15 16h 

26 Oci-1513:03 27 Oct-1510:10 27h (5.5 'C) 

26 Ocl-15 27 Oct-1510:10 40h (4.5 'C) 

26 Oct-15 10:10 27 Oct-15 10:10 30h (4.5 'C) 

260ct-15 27 Oct-1510:10 40h (3.5 'C) 

260ct-15 27 Oct-15 10:10 40h (5.5 'C) 

26 Oct-1511:00 27 Oct-1510:10 29h (2.5 'C) 

26 Oct-1511:50 27 Oct-15 10:10 28h (3.5 'C) 

260ct-1512:30 270ct-1510:10 28h(4.1 'C) 

26 Oct-15 27 Oct-15 10:10 40h (2.5 'C) 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Yvonne Lam 
Diluent: Dechlorinated Tap Water 

Brine: 

Age: 

Client Name Project 

Teck Coal 

Sample Source Station Location Latitude Longitude 

Teck Coal 
Teck Coal 
Teck Coal 

Teck Coal 
Teck Coa! 
Teck Coat 
Teck Coal 
Teck Coal 

Teck Coal 

Teck Coal 

Alt Hyp Trials 
C>T NA 

Test Stat P-Value 
0.02303 0.0230 

0.1102 0.1102 
4.55E-07 <0.0001 

6.55E-05 <0.0001 

3.2E-06 <0.0001 
0.000160 0.0002 
0.002882 0.0029 
0.000201 0.0002 
0.006276 0.0063 

R .NR+R 

9 119 
20 119 
16 121 
40 120 
32 120 
37 120 
30 118 
25 121 
30 120 
23 119 

Seed 

NA 

P-Type 

Exact 
Exact 
Exact 
Exact 
Exact 
Exact 
Exact 
Exact 
Exact 

Prop NR 
0.9244 
0.8319 
0.8678 
0.6667 

0.7333 
0.6917 

0.7458 

0.7934 
0.75 

0.8067 

Control 
FR_UFR1_Q_05102015_N (Site 

GH_ER2_WS_2015_10_26_N 

FR_FRCP1_Q_05102015_N 

GH_FR1_WS_2015_ 10_26_N 

GH_ERC_WS_2015_ 10_26_N 

EV _HC1_WS_2015-10-26_N 

EV _MC2_WS_2015·10-26_N 

CM_MC2_WS_2015-10-26_N 

LC _LCDSSLCC _ WS_2015-10-26 

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 
0.07563 0.0%1 
0.1681 10.0% 
0.1322 6.12% 
0.3333 27.88% 
0.2667 20.67% 
0.3083 25.17% 
0.2542 19.32°/o 
0.2066 14.17% 
0.25 18.86% 
0.1933 12.73% 

~ 
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CETIS Analytical Report 

Salmonid Embryo-Alevin Survival and Development Test 

Analysis ID: 11-4612-1298 Endpoint: Proportion Normal ('i\c,f,,,\\\-1:'\l 
An<!llyzed: 11 Dec-15 11 :26 Analysis: Single 2x2 Contingency Table 

Sample Code Rep 1 Rep2 Rep 3 Rep4 

Control 0.9333 0.9 0.9 0.9655 

FR_UFR1 0.8333 0.9 0.7333 0.8621 

GH_ER2 0.8667 0.8438 0.8621 0.9 

FR_FRCP1 0.6667 0.6667 0.6333 0.7 

GH_FR1 0.7667 0.7 0.7 0.7667 

GH_ERC 0.6667 0.8065 0.8667 0.4138 

EV_HC1 0.7333 0.7143 0.7667 0.7667 

EV_MC2 0.6 0.9355 0.8276 0.8065 

CM_MC2 0.8 0.6774 0.7586 0.7667 

LC_LCDSSLCC 0.8 0.7 0.8333 0.8966 

Proportion Normal Binomials ('i, ,_,,, \ H-·\) 
Sample Code Rep 1 Rep2 Rep 3 Rep4 

Control 28/30 27/30 27/30 28/29 

FR_UFR1 25/30 27/30 22/30 25/29 

GH_ER2 26/30 27/32 25/29 27/30 

FR_FRCP1 20/30 20/30 19/30 21/30 

GH_FR1 23/30 21/30 21/30 23/30 
GH_ERC 20/30 25/31 26/30 12/29 
EV_HC1 22/30 20/28 23/30 23/30 
EV_MC2 18/30 29/31 24/29 25/31 

CM_MC2 24/30 21/31 22/29 23/30 
LC_LCDSSLCC 24/30 21/30 25/30 26/29 

Graphics 
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000-469-187-1 CETIS'" v1.8.7.16 

Report Date: 

Test Code: 

11Dec-1511:29(p2of2) 

15866a I 09-0768-2706 

Nautilus Environmental 

CETIS Version: CETISv1 .8.7 

Official Results: Yes 

Analyst: __ _ 
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QA:. __ _ 



CETIS Analytical Report Report Date: 

Test Code: 

11 Dec-1511:29(p1of2) 

15866a I 09-0768-2706 

Salmonid Embryo-Alevin Survival and Development Test Nautilus Environmental 

Analysis ID: 05-1096-5771 

Analyzed: 11 Dec-1511:26 

Batch ID: 13-8433-7020 

Start Date: 27 Oct-15 16:15 

Ending Date: 24 Nov-15 11 :00 

Duration: 27d 19h 

Sample Code Sample ID 

FR_UFR1 12-5022-9170 

GH_ER2 17-3819-8852 

FR_FRCP1 19-5017-0696 

GH_FR1 01-2984-4737 

GH_ERC 14-4322-8198 

EV_HC1 01-1582-4291 

EV_MC2 12-6636-9711 

CM_MC2 05-8940-3182 

LC_LCDSSLCC 11-4781-0493 

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 Sam pie 
EV_MC2 Water Sample 
CM_MC2 Water Sample 
LC_LCDSSLCC Water Sample 

Data Transform Zeta 

Untransformed 

Fisher Exact 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 99 
GH_ER2 105 
FR_FRCP1 80 
GH_FR1 88 
GH_ERC 83 
EV_HC1 88 
EV_MC2 96 
CM_MC2 90 
LC_LCDSSLCC 96 

000-469-187-1 

Endpoint: Proportion Normal ('J°\ Dl'<A \\{'-{ J 
Analysis: Single 2x2 Contingency Table 

Test Type: Survival-Development 
Protocol: EC/EPS 1/RM/28 

Species: Oncorhynchus mykiss 

Source: Vancouver Island Trout Hatchery 

Sample Date Receive Date Sample Age 

26 Oct-1513:03 27 Oct-1510:10 27h (5.5 'C) 

260ct-15 27 Oct-15 10:1 O 40h (4.5 'C) 

26 Oct-1510:10 27 Oct-15 10:10 30h (4.5 'C) 

26 Oct-15 27 Oct-1510:10 40h (3.5 'C) 

260ct-15 27 Oct-15 10:10 40h (5.5 'C) 

26 Oct-1511:00 27 Oct-1510:10 29h (2.5 'C) 

26 Oct-15 11 :50 27 Oct-15 10:10 28h (3.5 'C) 

26 Oct-1512:30 27 Oct-1510:10 28h (4.1 'C) 

260ct-15 27 Oct-15 10:10 40h (2.5 'C) 

CETIS Version: CET1Sv1.8.7 

Official Results: Yes 

Analyst: Yvonne Lam 

Diluent: Dechlorinated Tap Water 

Brine: 

Age: 

Client Name Project 

Teck Coal 

Sample Source Station Location Latitude Longitude 

Teck Coal FR_UFR1_Q_05102015_N (Site 

Teck Coal GH_ER2_WS_2015_10_26_N 

Teck Coal FR_FRCP1_ Q_05102015_N 

Teck Coal GH_FR1_WS_2015_ 10_26_N 

Teck Coal GH_ERC_WS_2015_ 10_26_N 

Teck Coal EV _HC1_WS_2015-10-26_N 

Teck Coal EV _MC2_WS_2015-10-26_N 

Teck Coal CM_MC2_WS_2015-10-26_N 

Teck Coal LC _LCDSSLCC _ WS_2015-10-26 

Alt Hyp Trials Seed Test Result 
C>T NA NA 

Test Stat P-Value P-Type Oecision(a:5%) 
1 1.0000 Exact Non-Significant Effect 
0.00245 0.0024 Exact Significant Effect 
0.04515 0.0452 Exact Significant Effect 
0.008131 0.0081 Exact Significant Effect 
0.07104 0.0710 Exact Non-Significant Effect 
0.2746 0.2746 Exact Non-Significant Effect 
0.08083 0.0808 Exact Non-Significant Effect 
0.3682 0.3682 Exact Non-Significant Effect 

R NR+R Prop NR Prop R %Effect 
20 119 0.8319 0.1681 0.0% 
16 121 0.8678 0.1322 -4.31% 
40 120 0.6667 0.3333 19.87% 
32 120 0.7333 0.2667 11.85°/o 
37 120 0.6917 0.3083 16.86°/o 
30 118 0.7458 0.2542 10.36% 
25 121 0.7934 0.2066 4.63% 
30 120 0.75 0.25 9,85o/o 
23 119 0.8067 0.1933 3.03°/o 

CETIS'M v1.8.7.16 Analyst: __ _ QA: __ _ 



CETIS Analytical Report 

Salmonid Embryo~Alevin Survival and Development Test 

Analysis ID: 05-1096-5771 Endpoint: Proportion Normal (V'i "61 l\~"I'\ 
Analyzed: 11 Dec~15 11 :26 Analysis: Single 2x2 Contingency Table 

Proportion Normal Detail \\J\c,\:,\\\"<'\ l 
Sample Code Rep 1 Rep 2 Rep 3 Rep4 

FR_UFR1 0.8333 0.9 0.7333 0.8621 

GH_ER2 0.8667 0.8438 0.8621 0.9 

FR_FRCP1 0.6667 0.6667 0.6333 0.7 

GH_FR1 0.7667 0.7 0.7 0.7667 

GH_ERC 0.6667 0.8065 0.8667 0.4138 

EV_HC1 0.7333 0.7143 0.7667 0.7667 

EV_MC2 0.6 0.9355 0.8276 0.8065 

CM_MC2 0.8 0.6774 0.7586 0.7667 

LC_LCDSSLCC 0.8 0.7 0.8333 0.8966 

Proportion Normal Binomials c "1o..ro·,1\ ,,, I 
Sample Code Rep 1 Rep2 Rep3 Rep4 

FR_UFR1 25/30 27/30 22/30 25129 
GH_ER2 26/30 27/32 25/29 27/30 

FR_FRCP1 20/30 20/30 19/30 21/30 

GH_FR1 23/30 21/30 21/30 23/30 

GH_ERC 20/30 25/31 26/30 12/29 

EV_HC1 22/30 20/28 23/30 23/30 

EV_MC2 18/30 29/31 24/29 25/31 

CM_MC2 24/30 21/31 22/29 23/30 

LC_LCDSSLCC 24/30 21/30 25/30 26/29 
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000-469-187-1 CETIS'M v1.8.7.16 

Report Date: 

Test Code: 

11Dec-1511:29(p2of2) 

15866a I 09-0768-2706 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: __ _ QA: __ _ 



CETIS Analytical Report Report Date: 

Test Code: 

11 Dec-1511:37(p1of2) 

15866a I 09-0768-2706 

Salmonid Embryo-Alevin Survival and Development Test Nautilus Environmental 

Analysis ID: 05-4019-1891 

Analyzed: 11 Dec-1511:37 

Batch ID: 13-8433-7020 

Start Date: 27 Oct-15 16:15 

Ending Date: 24 Nov-1511:00 

Duration: 27d 19h 

Sample Code Sample ID 

GH_ER2 17-3819-8852 

FR_FRCP1 19-5017-0696 

GH_FR1 01-2984-4737 

GH_ERC 14-4322-8198 

EV_HC1 01-1582-4291 

EV_MC2 12-6636-9711 

CM_MC2 05-8940-3182 

LC_LCDSSLCC 11-4781-0493 

Sample Code Material Type 

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 
Untransformed 

Fisher Exact Test 

Sample vs 

GH_ER2 
GH_ER2 

GH_ER2 

GH_ER2 
GH_ER2 

GH_ER2 

GH_ER2 

Data Summary 

Sample Code 

Zeta 

Sample 

FR_FRCP1 

GH_FR1 

GH_ERC 

EV_HC1 

EV_MC2 

CM_MC2 

LC_LCDSSLCC 

NR 
GH_ER2 

FR_FRCP1 
Receiving Wate 105 

80 
GH_FR1 

GH_ERC 

EV_HC1 

EV_MC2 

CM_MC2 

LC_LCDSSLCC 

000-469-187-1 

88 

83 

88 

96 

90 
96 

Endpoint: Proportion Normal (v\ o-01 l\t1) 
Analysis: Single 2x2 Contingency Table 

Test Type: Survival-Development 
Protocol: EC/EPS 1/RM/28 

Species: Oncorhynchus mykiss 
Source: Vancouver Island Trout Hatchery 

Sample Date Receive Date 

26 Oct-15 27 Oct-15 10:10 

26 Oct-15 10:10 27 Oct-15 10:10 

26 Oct-15 27 Oct-15 10:10 

26 Oct-15 27 Oct-15 10:10 

26 Oct-1511:00 27 Oct-1510:10 

26 Oct-1511:50 27 Oct-15 10:10 

26 Oct-1512:30 27 Oct-1510:10 

26 Oct-15 27 Oct-1510:10 

Sample Age 

40h (4.5 'C) 

30h (4.5 'C) 

40h (3.5 'C) 

40h (5.5 °C) 

29h (2.5 'C) 

28h (3.5 °C) 

28h (4.1 'C) 

40h (2.5 'C) 

CETIS Version: CET1Sv1.8.7 

Official Results: Yes 

Analyst: Yvonne Lam 

Diluent: Dechlorinated Tap Water 

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 

Alt Hyp Trials 

C>T NA 

Test Stat P-Value 

0.000171 0.0002 
0.006849 0.0068 
0.000756 0.0008 

0.01264 0.0126 
0.08495 0.0849 

0.01495 0.0150 
0.1341 0.1342 

R NR+R 

16 121 
40 120 

32 120 
37 120 

30 118 
25 121 
30 120 
23 119 

Seed 

NA 

P-Type 

Exact 
Exact 
Exact 
Exact 
Exact 
Exact 
Exact 

Prop NR 

0.8678 

0.6667 

0.7333 

0.6917 

0.7458 

0.7934 

0.75 

0.8067 

GH_ER2_WS_2015_10_26_N 

FR_FRCP1_Q_05102015_N 

GH_FR1_WS_2015_ 10_26_N 

GH_ERC_WS_2015_10_26_N 

EV _HC1_WS_2015-10-26_N 

EV _MC2_WS_2015-10-26_N 

CM_MC2_WS_2015-10-26_N 

LC_LCDSSLCC_WS_2015-10-26 

Test Result 

Decision(a:So/11) 
Significant Effect 
Significant Effect 
Significant Effect 
Significant Effect 
NonRSignificant Effect 
Significant Effect 
NonRSignificant Effect 

Prop R %,Effect 
0.1322 0.0% 
0.3333 23.17%1 
0.2667 15.49%1 
0.3083 20.29°/o 
0.2542 14.06% 
0.2066 8.57% 
0.25 13.57% 
0.1933 7.04% 

CETIS™ v1.8.7.16 Analyst: __ _ QA: __ _ 



CETIS Analytical Report 

Salmonid Embryo-Alevin Survival and Development Test 

Analysis ID: 05-4019-1891 Endpoint: Proportion Normal ('4\"b\\\{'\ ') 
Analyzed: 11 Dec-1511:37 Analysis: Single 2x2 Contingency Table 

Proportion Normal Detail (_1i\03..,'I\\'\'\ I 
Sample Code Rep 1 Rep 2 Rep 3 Rep4 

GH_ER2 0.8667 0.8438 0.8621 0.9 

FR_FRCP1 0.6667 0.6667 0.6333 0.7 

GH_FR1 0.7667 0.7 0.7 0.7667 

GH_ERC 0.6667 0.8065 0.8667 0.4138 

EV_HC1 0.7333 0.7143 0.7667 0.7667 

EV_MC2 0.6 0.9355 0.8276 0.8065 

CM_MC2 0.8 0.6774 0.7586 0.7667 

LC_LCDSSLCC 0.8 0.7 0.8333 0.8966 

Proportion Normal Binomials (\>\e>.6\\\1-i \ 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 

GH_ER2 26/30 27/32 25/29 27/30 

FR_FRCP1 20/30 20/30 19/30 21/30 

GH_FR1 23/30 21/30 21/30 23130 
GH_ERC 20130 25/31 26/30 12/29 
EV_HC1 22/30 20/28 23130 23/30 

EV_MC2 18/30 29/31 24/29 25/31 

CM_MC2 24/30 21/31 22/29 23/30 

LC_LCDSSLCC 24/30 21/30 25/30 26129 
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000-469-187-1 CETIS'" v1 .8.7.16 

Report Date: 

Test Code: 

11Dec-1511:37(p2of2) 

15866a I 09-0768-2706 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst __ _ QA:. __ _ 



CETIS Summary Report 

Salmonid Embryo-Alevin-,i;py Survival Development and Growth Test ,..._ 

Report Date: 

Test Code: 

09 Dec-15 17:14 (p 1 of 2) 

15866b I 05-1772-5749 

Nautilus Environmental 

Batch ID: 19-4944-2338 

27 Oct-1516:15 

Test Type: Survival-Development-Growth 

Protocol: EC/EPS 1/RM/28 

Analyst: Yvonne Lam 

Start Date: 

Ending Date: 24 Nov-1511:00 

Duration: 27d 19h 

Sample Code 

Control 
FR_UFR1 

GH_ER2 

FR_FRCP1 

GH_FR1 

GH_ERC 

EV_HC1 

EV_MC2 

CM_MC2 

LC_LCDSSLCC 

Sample ID 

05-7863-5358 

12-5022-9170 

17-3819-8852 

19-5017-0696 

01-2984-4737 

14-4322-8198 

01-1582-4291 

12-6636-9711 

05-8940-3182 

11-4781-0493 

Diluent: Dechlorinated Tap Water 

Species: Oncorhynchus mykiss Brine: 

Source: Vancouver Island Trout Hatchery Age: 

Sample Date Receive Date Sample Age Client Name 
27 Oct-15 27 Oct-15 16h Teck Coal 

26 Oct-1513:03 27 Oct-1510:10 27h (5.5 "C) 

26 Oct-15 27 Oct-15 10:10 40h (4.5 "C) 

26 Oct-15 10:10 27 Oct-15 10:10 30h (4.5 "C) 

26 Oct-15 27 Oct-15 10:10 40h (3.5 "C) 

26 Oct-15 27 Oct-15 10:10 40h (5.5 "C) 

26 Oct-1511:00 27 Oct-1510:10 29h (2.5 "C) 

26 Oct-1511:50 27 Oct-1510:10 28h (3.5 "C) 

26 Oct-1512:30 27 Oct-1510:10 28h (4.1 "C) 

26 Oct-15 27 Oct-15 10:10 40h (2.5 "C) 

Project 

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 

control 
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 
1'ttt 

Sample Code Count 

Control 

FR_UFR1 

GH_ER2 

FR_FRCP1 

GH_FR1 

GH_ERC 

EV_HC1 

EV_MC2 

CM_MC2 

LC_LCDSSLCC 

000-469-187-1 

4 

4 

4 

4 
4 

4 
4 

4 
4 
4 

Teck Goa! 
Teck Coal 

Teck Coa! 
Teck Coal 

Teck Coal 

Teck Coat 

Teck Coat 

Teck Coal 

Teck Coal 

Teck Coal 

Mean 

19 

19.05 

18.42 

18.28 

17.88 

18.42 

18.7 

18.67 

19.02 

18.62 

Mean 

79.83 

80.99 

78.81 

79.76 

78.25 

76.12 

80.13 

78.01 

82.14 

82.22 

Control 

FR_UFR1_Q__05102015_N (Site 

GH_ER2_WS_2015_10_26_N 

FR_FRCP1_ Q_05102015_N 

GH_FR1_WS__2015_ 10_26_N 

GH_ERC_WS_2015_10_26_N 

EV _HC1_WS_2015-10-26_N 

EV _MC2_WS_2015-10-26_N 

CM_MC2_WS_2015-10-26_N 

LC_ LCDSSLCC _ WS _ 2015-10-26 

95% LCL 95°/o UCL Min Max Std Err 

18.32 19.68 18.5 

18.65 

17.64 

18.04 

17.46 

17.73 

18.27 

18 

18.09 

17.47 

19.45 

19.21 

18.51 

18.29 

19.12 

19.13 

19.35 

19.96 

19.78 

18.7 

17.8 

18.2 

17.5 

17.8 

18.3 

18.4 

18.3 

17.6 

95% LCL 95o/o UCL Min 
78.02 81.64 78.93 

76.41 

74.67 

78.24 

75.84 

75.45 

79.43 

74.77 

79.37 

76.81 

85.57 

82.94 

81.28 

80.66 

76.79 

80.82 

81.26 

84.91 

87.63 

78.15 

75.19 

78.5 

77.08 

75.65 

79.57 

75.42 

80.42 

78 

CETIS'" v1.8.7.16 

19.4 

19.3 

19 

18.5 

18.1 

18.8 

18.9 

19.3 

19.5 

19.3 

Max 

81.48 

85 

81.2 

80.5 

80.48 

76.67 

80.5 

80.34 

83.64 

86.19 

0.2121 

0.1258 

0.2462 

0.075 

0.1315 

0.2175 

0.1354 

0.2136 

0.2926 

0.3614 

Std Err 

0.5684 

1.439 

1.3 

0.4777 

0.758 

0.2108 

0.2171 

1.02 

0.869 

1.7 

Std Dev 

0.4243 

0.2517 

0.4924 

0.15 

0.263 

0.4349 

0.2708 

0.4272 

0.5852 

0.7228 

Std Dev 

1.137 

2.878 

2.599 

0.9554 

1.516 

0.4216 

0.4342 

2.04 

1.738 

3.401 

CV0/o 
2.23°/o 
1.32°/o 
2.67% 
0.82% 
1.47o/o 

2.36o/o 
1.45% 
2.29% 
3.08% 
3.88o/o 

CV% 

1.42% 
3.55% 

3.3o/o 
1.2% 

1.94% 
0.55% 

0.54% 

2.62% 

2.12% 

4.14% 

Analyst __ _ 

o/oEffect 

O.Oo/o 
-0.26% 
3.03% 
3.82°/o 
5.92°/o 
3.03% 
1.58% 
1.71% 

-0.13% 
1.97% 

%Effect 

0.0% 
-1.45°/o 
1.28% 
0.09o/o 
1.98% 
4.65°/o 

-0.37% 
2.28% 

-2.89°/o 

-2.99% 

QA: __ _ 



CETIS Summary Report Report Date: 09 Dec-15 17:14 (p 2 of 2) 

Test Code: 15866b I 05-1772-57 49 

Salmonid Embryo·Alevi~urvival Development and Growth Test Nautilus Environmental 

Length-mm Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 

Control 18.8 18.5 19.3 19.4 
FR_UFR1 18.7 19.1 19.3 19.1 
GH_ER2 18.5 17.8 18.4 19 
FR_FRCP1 18.2 18.2 18.2 18.5 

GH_FR1 18.1 18 17.9 17.5 
GH_ERC 17.8 18.8 18.6 18.5 

EV_HC1 18.3 18.8 18.9 18.8 
EV_MC2 18.6 19.3 18.4 18.4 

CM_MC2 18.8 19.5 19.5 18.3 

LC_LCDSSLCC 17.6 19.3 18.8 18.8 

:i-''-
Mean ~WeightMmg Detail 

Sample Code Rep 1 Rep2 Rep 3 Rep4 
Control 78.93 81.48 79.63 79.29 
FR_UFR1 80.4 78.15 85 80.4 
GH_ER2 78.85 75.19 81.2 80 
FR__FRCP1 80.5 80.5 78.5 79.52 
GH_FR1 77.83 77.62 80.48 77.08 
GH_ERC 75.65 76 76.15 76.67 
EV_HC1 79.57 80.5 80 80.43 
EV_MC2 77.78 80.34 75.42 78.52 
CM_MC2 80.42 83.64 83.64 80.87 
LC_LCDSSLCC 78 86.19 81.6 83.08 

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



CETIS Analytical Report Report Date: 

Test Code: 

09 Dec-15 17:12 (p 1 of 2) 

15866b I 05-1772-5749 

''L Salmonid Embryo-Alevin-li'IYSurvival Development and Growth Test Nautilus Environmental 

Analysis ID: 16-0404-1321 

Analyzed: 09 Dec-1517:11 

Batch ID: 19-4944-2338 

Start Date: 27 Oct-15 16:15 

Ending Date: 24 Nov-1511:00 

Duration: 27d 19h 

Sample Code Sample ID 

Control 05-7863-5358 

FR_UFR1 12-5022-9170 

GH_ER2 17-3819-8852 

FR_FRCP1 19-5017-0696 

GH_FR1 01-2984-4737 

GH_ERC 14-4322-8198 

EV_HC1 01-1582-4291 

EV_MC2 12-6636-9711 

CM_MC2 05-8940-3182 

LC_LCDSSLCC 11-4781-0493 

Endpoint: Length-mm 
Analysis: Parametric-Two Sample 

Test Type: Survival-Development-Growth 

Protocol: EC/EPS 1/RM/28 

Species: Oncorhynchus mykiss 

Source: Vancouver Island Trout Hatchery 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Yvonne Lam 

Diluent: Dechlorinated Tap Water 

Brine: 

Age: 

Sample Date Receive Date Sample Age Client Name Project 

27 Oct-15 27 Oct-15 16h Teck Coal 

26 Oct-1513:03 27 Oct-15 10:10 27h (5.5 °C) 

26 Oct-15 27 Oct-15 10:10 40h (4.5 °C) 

26 Oct-15 10:10 27 Oct-15 10:10 30h (4.5 °C) 

26 Oct-15 27 Oct-1510:10 40h (3.5 °C) 

26 Oct-15 27 Oct-15 10:10 40h (5.5 °C) 

26 Oct-1511:00 27 Oct-15 10:10 29h (2.5 °C) 

26 Oct-1511:50 27 Oct-15 10:10 28h (3.5 °C) 

26 Oct-15 12:30 27 Oct-15 10:10 28h (4.1 °C) 

26 Oct-15 27 Oct-15 10:10 40h (2.5 °C) 

Sample Code Material Type Sample Source Station Location Latitude Longitude 

Control control 

FR_UFR1 Water Sample 

GH_ER2 Water Sample 

FR_FRCP1 Water Sample 

GH_FR1 Water Sample 

GH_ERC Water Sample 

EV_HC1 Water Sample 

EV_MC2 Water Sample 

CM_MC2 Water Sample 

LC_LCDSSLCC Water Sample 

Data Transform Zeta 

Untransformed NA 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Teck Coal 

Alt Hyp Trials 

C>T NA 

Seed 

NA 

Control 

FR_UFR1_Q_05102015_N (Site 

GH_ER2_WS_2015_10_26_N 

FR_FRCP1_ Q_05102015_N 

GH_FR1_WS_2015_ 10_26_N 

GH_ERC_WS_2015_ 10_26_N 

EV _HC1_WS_2015-10-26_N 

EV _MC2_WS_2015-10-26_N 

CM_MC2_WS_2015-10-26_N 

LC_LCDSSLCC_WS_2015-10-26 

PMSD Test Result 

4.29o/o 

Equal Variance t Two~Sample Test 

Sample Code vs Sample Code Test Stat Critical MSD DF P~Value P-Type Decision{a:5%) 
Control FR_UFR1 

ANOVA Table 

GH_ER2 

FR_FRCP1 
GH_FR1 

GH_ERC 

EV_HC1 

EV_MC2 

CM_MC2 

LC_LCDSSLCC 

-0.2027 

1.769 

3.222 

4.508 

1.893 

1.192 

1.08 

-0.06917 

0.8948 

1.943 0.479 

1.943 0.632 

1.943 0.437 

1.943 0.485 

1.943 0.590 

1.943 0.489 
1.943 0.585 
1.943 0.702 

1.943 0.814 

Source Sum Squares Mean Square OF 

Between 5.005247 0.5561385 9 

6 

6 

6 

6 

6 

6 

6 

6 

6 

Erro:cr _____ _:5-.:..6°"6"2:..:4c:9o:_8 ____ _..::0:..:.1"-8"-87._,5,_ __ -~30~--
Total 10.66775 39 

Distributional Tests 

Attribute Test Test Stat Critical 
Variances Bartlett Equality of Variance 9.042 21.67 
Distribution Shapiro-Wilk W Normality 0.9731 0.9236 

0.5770 

0.0636 

0.0090 

0.0020 

0.0536 

0.1391 

0.1609 

0.5264 

0.2027 

F Stat 

2.946 

P-Value 

0.4334 

0.4480 

000-469-187-2 CETIS'" v1 .8.7.16 

CDF Non-Significant Effect 
CDF Non-Significant Effect 
CDF ~ignificant Effect 
CDF 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:5°/11) 

0.0125 Significant Effect 

Decision(a:1%) 

Equal Variances 

Normal Distribution 

Analyst __ _ 

~ 
Dee-11/1.{ 

QA:. __ _ 



CETIS Analytical Report 

Salmonid Embryo~Alevin~urvival Development and Growth Test 

Analysis 10: 16-0404-1321 Endpoint: Length-mm 

Analyzed: 09 Dec-1517:11 Analysis: Parametric-Two Sample 

Length-mm Summary 

Sample Code Count Mean 95% LCL 95o/o UCL Median 

Control 4 19 18.32 19.68 19.05 
FR_UFR1 4 19.05 18.65 19.45 19.1 
GH_ER2 4 18.42 17.64 19.21 18.45 
FR_FRCP1 4 18.28 18.04 18.51 18.2 
GH_FR1 4 17.88 17.46 18.29 17.95 
GH_ERC 4 18.42 17.73 19.12 18.55 
EV_HC1 4 18.7 18.27 19.13 18.8 
EV_MC2 4 18.67 18 19.35 18.5 
CM_MC2 4 19.02 18.09 19.96 19.15 
LC_LCDSSLCC 4 18.62 17.47 19.78 18.8 

Length-mm Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 
Control 18.8 18.5 19.3 19.4 
FR_UFR1 18.7 19.1 19.3 19.1 
GH_ER2 18.5 17.8 18.4 19 
FR_FRCP1 18.2 18.2 18.2 18.5 
GH_FR1 18.1 18 17.9 17.5 
GH_ERC 17.8 18.8 18.6 18.5 
EV_HC1 18.3 18.8 18.9 18.8 
EV_MC2 18.6 19.3 18.4 18.4 
CM_MC2 18.8 19.5 19.5 18.3 
LC_LCDSSLCC 17.6 19.3 18.8 18.8 

Graphics 

,_. 

. , 

• 

! ~ :, ' ~ ~ i ' I i ' 
•, 

' 

000-469-187 -2 CETIS'M v1.8.7.16 

Report Date: 

Test Code: 

CETIS Version: 

Official Results: 

Min Max 

18.5 19.4 
18.7 19.3 
17.8 19 
18.2 18.5 
17.5 18.1 
17.8 18.8 
18.3 18.9 
18.4 19.3 
18.3 19.5 
17.6 19.3 

• • 

09 Dec-15 17:12 (p 2 of 2) 

15866b I 05-1772-57 49 

Nautilus Environmental 

CETISv1.8.7 
Yes 

Std Err CV0/o 

0.2121 2.23°/o 
0.1258 1.32°/o 
0.2462 2.67% 

0.07499 0.82o/o 
0.1315 1.47o/o 

0.2175 2.36o/o 
0.1354 1.45% 
0.2136 2.29% 
0.2926 3.08°/o 
0.3614 3.88°/o 

• • 

0/oEffect 

0.0%1 

-0.26o/o 
3.03%) 

3.82% 
5.92o/o 

3.03o/o 
1.58o/o 

1.71% 
-0.13o/o 
1.97% 

~ 
~-1111-( 

Analyst:. __ _ QA: __ _ 



CETIS Analytical Report Report Date: 

Test Code: 

11 Dec-1511:49(p1of2) 

15866b I 05-1772-5749 

Salmonid Embryo-Alevin~~urvival Development and Growth Test Nautilus Environmental 

Analysis ID: 00-9531-3102 

Analyzed: 11 Dec-1511:43 

Batch ID: 19-4944-2338 

Start Date: 27 Oct-1516:15 

Ending Date: 24 Nov-1511:00 

Duration: 27d 19h 

Sample Code Sample ID 

FR_UFR1 12-5022-9170 

GH_ER2 17-3819-8852 

FR_FRCP1 19-5017-0696 

GH_FR1 01-2984-4737 

GH_ERC 14-4322-8198 

EV_HC1 01-1582-4291 

EV_MC2 12-6636-9711 

CM_MC2 05-8940-3182 

LC_LCDSSLCC 11-4781-0493 

Endpoint: Length-mm 
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 

26 Oct-1513:03 27 Oct-1510:10 27h (5.5 'C) 

26 Oct-15 27 Oct-15 10:10 40h (4.5 'C) 

26 Oct-1510:10 27 oct-15 10:10 30h (4.5 'C) 

26 Oct-15 27 Oct-15 10:10 40h (3.5 'C) 

26 Oct-15 27 Oct-15 10:10 40h (5.5 'C) 

26 Oct-1511:00 27 Oct-15 10:10 29h (2.5 'C) 

26 Oct-1511:50 27 Oct-15 10:10 28h (3.5 'C) 

26 Oct-15 12:30 27 Oct-15 10:10 28h (4.1 'C) 

26 Oct-15 27 Oct-1510:10 40h (2.5 'C) 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Yvonne Lam 

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 Teck Coal 

GH_ER2 Water Sample Teck Coal 

FR_FRCP1 Water Sample Teck Coal 

GH_FR1 Water Sample Teck Coal 

GH_ERC Water Sample Teck Coal 

EV_HC1 Water Sample Teck Coal 

EV_MC2 Water Sample Teck Coal 

CM_MC2 Water Sample Teck Coal 

LC_LCDSSLCC Water Sample Teck Coal 

Data Transform Zeta Alt Hyp Trials 

Untransformed NA C>T NA 

Equal Variance t Two-Sample 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_HC1 

EV_MC2 

CM_MC2 

LC_LCDSSLCC 

Test Stat 

2.26 

5.291 

6.456 

2.488 

1.894 

1.513 

0.07849 

1.111 

Critical 

1.943 

1.943 
1.943 

1.943 

1.943 

1.943 

1.943 

1.943 

Sum Squares Mean Square 

4.320553 

5.122499 

9.443052 

Test 

0.5400691 

0.1897222 

Bartlett Equality of Variance 

Shapiro-Wilk W Normality 

Test Stat 

9.029 

0.964 

FR_UFR1_Q_05102015_N (Site 

GH_ER2_WS_2015_ 10_26_N 

FR_FRCP1_Q.05102015_N 

GH_FR1_WS_2015_10_26_N 

GH_ERC_WS_2015_10_26_N 

EV _HC1_WS_2015-10-26_N 

EV _MC2_WS_2015-10-26_N 

CM_MC2_WS_2015-10-26_N 

LC_LCDSSLCC_WS_2015-10-26 

Seed PMSD Test Result 

NA 3.9°/o 

MSD OF P-Value P-Type Decision{a:5%) 

0.537 6 
0.285 6 
0.354 6 

0.488 6 

0.359 6 

0.482 6 
0.619 6 

0.744 6 

OF 

8 
27 

35 

Critical 

20.09 

0.9166 

0.0323 

0.0009 

0.0003 

0.0237 

0.0536 

0.0906 

0.4700 

0.1546 

F Stat 

2.847 

P-Value 

0.3398 

0.2850 

CETIS™ v1.8.7.16 

CDF Significant Effect 

CDF Significant Effect 
CDF Significant Effect 

CDF Significant Effect 

COF Non-Significant Effect 

CDF Non-Significant Effect 

CDF Non-Significant Effect 

CDF Non-Significant Effect 

P-Value Decision{a:5%) 

0.0197 Significant Effect 

Decision(a:1%) 

Equal Variances 

Normal Distribution 

Analyst: __ _ QA: __ _ 



CETIS Analytical Report 

Salmonid Embryo-Alevin-Fry Survival Development and Growth Test 

Analysis ID: 00-9531-3102 
Analyzed: 11 Dec-1511:43 

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 

' '" i 

! 

Endpoint: Length-mm 
Analysis: Parametric-Two Sample 

Count 

4 

4 
4 

4 

4 
4 
4 

4 
4 

Rep 1 

18.7 

18.5 

18.2 

18.1 

17.8 

18.3 

18.6 

18.8 

17.6 

Mean 
19.05 

18.42 
18.28 

17.88 
18.42 
18.7 

18.67 

19.02 

18.62 

Rep 2 

19.1 

17.8 

18.2 

18 

18.8 

18.8 

19.3 

19.5 

19.3 

~' ~' 

95% LCL 

18.65 

17.64 
18.04 
17.46 
17.73 

18.27 

18 
18.09 

17.47 

Rep 3 
19.3 

18.4 

18.2 

17.9 

18.6 

18.9 

18.4 

19.5 

18.8 

~' 

95% UCL 

19.45 

19.21 
18.51 

18.29 
19.12 
19.13 

19.35 

19.96 
19.78 

Rep4 

19.1 

19 

18.5 

17.5 

18.5 

18.8 

18.4 

18.3 

18.8 

Median 

19.1 

18.45 

18.2 
17.95 
18.55 

18.8 

18.5 
19.15 

18.8 

'·' 

000-469-187-1 CET!S™ v1.8.7.16 

• 

Min 

18.7 

17.8 
18.2 
17.5 
17.8 

18.3 

18.4 

18.3 
17.6 

Report Date: 

Test Code: 

11Dec-1511:49(p2ol2) 

15866b I 05-1772-5749 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Max 

19.3 
19 

18.5 
18.1 
18.8 

18.9 

19.3 
19.5 

19.3 

Std Err 

0.1258 

0.2462 
0.07499 

0.1315 
0.2175 

0.1354 
0.2136 

0.2926 

0.3614 

CVo/o 
1.32% 
2.67°/o 
0.82% 
1.47% 
2.36% 
1.45o/o 
2.29°/o 
3.0So/o 
3.88o/o 

• 

o/oEffect 
0.0°/o 
3.28% 
4.07% 
6.17% 
3.28% 
1.84% 
1.97% 
0.13% 
2.23o/o 

•• • 

"·" ... 1.5 ... :i-s 

Analyst:. __ _ 

~ 

!P.::::-i!/1-< 
QA: __ _ 



CETIS Analytical Report Report Date: 

Test Code: 

09 Dec-15 17:13 (p 1 of 2) 

15866b I 05-1772-5749 

Salmonid Embryo-Alevin~urvival Development and Growth Test Nautilus Environmental 

Analysis ID: 21-2120-3181 Endpoint: Length-mm CETIS Version: CET1Sv1.8.7 

Analyzed: 09 Dec-15 17:12 Analysis: Parametric-Two Sample Official Results: Yes 

Batch ID: 19-4944-2338 Test Type: Survival-Development-Growth Analyst: Yvonne Lam 

Start Date: 27 Oct-15 16:15 Protocol: EC/EPS 1/RM/28 Diluent: Dechlorinated Tap Water 

Ending Date: 24 Nov-1511:00 Species: Oncorhynchus mykiss Brine: 

Duration: 27d 19h Source: Vancouver Island Trout Hatchery Age: 

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

GH_ER2 17-3819-8852 26 Oct-15 27 Oct-15 10:10 40h (4.5 °C) Teck Coal 

FR_FRCP1 19-5017-0696 26 Oct-1510:10 27 Oct-1510:10 30h (4.5 °C) 

GH_FR1 01-2984-4737 260ct-15 27 Oct-1510:10 40h (3.5 °C) 

GH_ERC 14-4322-8198 26 Oct-15 27 Oct-15 10:10 40h (5.5 °C) 

EV_HC1 01-1582-4291 26 Oct-15 11 :00 27 Oct-15 10:10 29h (2.5 °C) 

EV_MC2 12-6636-9711 26 Oct-1511:50 27 Oct-15 10:10 28h (3.5 °C) 

CM_MC2 05-8940-3182 26 Oct-15 12:30 27 Oct-15 10:10 28h (4.1 °C} 

LC_LCDSSLCC 11-4781-0493 26 Oct-15 27 Oct-15 10:10 40h (2.5 °C) 

Sample Code Material Type Sample Source Station Location Latitude Longitude 

GH_ER2 Water Sample Teck Coal 
FR_FRCP1 Water Sample Teck Coal 

GH_FR1 Water Sample Teck Coal 

GH_ERC Water Sample Teck Coal 

EV_HC1 Water Sample Teck Coal 

EV_MC2 Water Sample Teck Coar 

CM_MC2 Water Sample Teck Coal 

LC_LCDSSLCC 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 

GH_ER2 FR_FRCP1 0.5828 1.943 

GH_FR1 1.97 1.943 

GH_ERC 0 1.943 

EV_HC1 -0.9787 1.943 

EV_MC2 -0.767 1.943 
CM_MC2 -1.569 1.943 
LC_LCDSSLCC -0.4573 1.943 

ANOVATable 

Source Sum Squares Mean Square 

Between 3.257183 0.4653119 
Error 4.9325 0.2055208 
Total 8.189683 

Distributional Tests 

Attribute Test Test Stat 
Variances Bartlett Equality of Variance 7.797 
Distribution Shapiro-Wilk W Normality 0.9636 

000-469-187-2 

GH_ER2_WS_2015_10_26_N 

FR_FRCP1_ Q_05102015_N 

GH_FR1_WS_2015_10_26_N 

GH_ERC_WS_2015_10_26_N 

EV _HC1_WS_2015-10-26_N 

EV _MC2_WS_2015-10-26_N 

CM_MC2_WS_2015-10-26_N 

LC_ LCDSSLCC _ WS _2015-10-26 

Seed PMSD Test Result 

NA 4.61 o/o 

MSD OF P-Value P-Type Oecision(a:So/o) 

0.500 6 0.2906 CDF Non-Significant Effect 

0.542 6 0.0482 CDF Significant Effect 

0.638 6 0.5000 CDF Non-Significant Effect 

0.546 6 0.8172 CDF Non-Significant Effect 

0.633 6 0.7639 CDF Non-Significant Effect 

0.743 6 0.9161 CDF Non-Significant Effect 

0.85 6 0.6682 CDF Non-Significant Effect 

OF F Stat P-Value Decision(a:So/o} 

7 2.264 0.0641 Non-Significant Effect 

24 

31 

Critical P-Value Decision( a: 1 o/o} 

18.48 0.3508 Equal Variances 

0.9081 0.3445 Normal Distribution 

CETIS'M v1.8.7.16 Analyst: __ _ 

~ 
k. 11/1.r 

QA: __ _ 



CETIS Analytical Report 

Salmonid Embryo-Alevin-~-Survival Development and Growth Test . ,,. 
Analysis ID: 21-2120-3181 Endpoint: Length-mm 
Analyzed: 09 Dec-1517:12 Analysis: Parametric-Two Sample 

Length-mm Summary 

Sample Code Count Mean 95% LCL 95o/o UCL Median 

GH_ER2 4 18.42 17.64 19.21 18.45 
FR_FRCP1 4 18.28 18.04 18.51 18.2 
GH_FR1 4 17.88 17.46 18.29 17.95 
GH_ERC 4 18.42 17.73 19.12 18.55 
EV_HC1 4 18.7 18.27 19.13 18.8 
EV_MC2 4 18.67 18 19.35 18.5 
CM_MC2 4 19.02 18.09 19.96 19.15 
LC_LCDSSLCC 4 18.62 17.47 19.78 18.8 

Length-mm Detail 

Sample Code Rep 1 Rep2 Rep 3 Rep4 
GH_ER2 18.5 17.8 18.4 19 
FR_FRCP1 18.2 18.2 18.2 18.5 
GH_FR1 18.1 18 17.9 17.5 
GH_ERC 17.8 18.8 18.6 18.5 
EV_HC1 18.3 18.8 18.9 18.8 
EV_MC2 18.6 19.3 18.4 18.4 
CM_MC2 18.8 19.5 19.5 18.3 
LC_LCDSSLCC 17.6 19.3 18.8 18.8 
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000-469-187-2 CETIS™ v1.8.7.16 

• 

Report Date: 
Test Code: 

CETIS Version: 

Official Results: 

Min Max 

17.8 19 
18.2 18.5 
17.5 18.1 
17.8 18.8 
18.3 18.9 
18.4 19.3 
18.3 19.5 
17.6 19.3 

•• • 

" 
Ronklt:s 

09 Dec-1517:13 (p 2 of 2) 
15866b I 05-1772-5749 

Nautilus Environmental 

CETISv1.8.7 
Yes 

Std Err CVo/o 

0.2462 2.67o/o 
0.07499 0.82% 
0.1315 1.47o/o 
0.2175 2.36% 
0.1354 1.45% 

0.2136 2.29°/o 
0.2926 3.08°/o 
0.3614 3.88o/o 

• 
• 

,, ,, 

%Effect 

0.0%1 
0.81o/o 
2.99o/o 
o.0°1o 
-1.49o/o 
-1.36% 

-3.26% 
-1.09% 

~ 
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CETIS Analytical Report Report Date: 

Test Code: 

11 Dec-15 15:21 (p 1 of 2) 

15866b I 05-1772-5749 

Salmonid Embryo-Alevin-Fry Survival Development and Growth Test Nautilus Environmental 

Analysis ID: 17-4518-7227 Endpoint: Mean ~eight-mg 
Analyzed: 11 Dec-1511:43 Analysis: Paramcl;\'c.:Two Sample 

Batch ID: 19-4944-2338 

Start Date: 27 Oct-1516:15 

Ending Date: 24 Nov-1511:00 

Duration: 27d 19h 

Sample Code Sample ID 

Control 05-7863-5358 

FR_UFR1 12-5022-9170 

GH_ER2 17-3819-8852 

FR_FRCP1 19-5017-0696 

GH_FR1 01-2984-4737 

GH_ERC 14-4322-8198 

EV_HC1 01-1582-4291 

EV_MC2 12-6636-9711 

CM_MC2 05-8940-3182 

LC_LCDSSLCC 11-4781-0493 

Test Type: Survival-Development-Growth 

Protocol: ECIEPS 1/RM/28 

Species: Oncorhynchus mykiss 
Source: Vancouver Island Trout Hatchery 

Sample Date Receive Date Sample Age 

270ct-15 27 Ocl-15 16h 

26 Oct-15 13:03 27 Ocl-15 10:10 27h (5.5 °C) 

26 Oct-15 27 Oct-15 10:1 o 40h (4.5 °C) 

26 Oct-1510:10 27 Ocl-1510:10 30h (4.5 °C) 

260ct-15 27 Oct-1510:10 40h (3.5 °C) 

26 Ocl-15 27 Ocl-15 10:10 40h (5.5 °C) 

26 Ocl-1511:00 27 Oct-1510:10 29h (2.5 °C) 

26 Oct-1511:50 27 Oct-1510:10 28h (3.5 °C) 

26 Oct-1512:30 27 Oct-1510:10 28h (4.1 °C) 

26 Oct-15 27 Ocl-15 10:10 40h (2.5 °C) 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Yvonne Lam 

Diluent: Dechlorinated Tap Water 

Brine: 

Age: 

Client Name Project 

Teck Coal 

Sample Code Material Type Sample Source Station Location Latitude Longitude 

Control control 

FR_UFR1 Water Sample 
GH_ER2 Water Sample 
FR_FRCP1 Water Sample 

GH_FR1 Water Sample 
GH_ERC Water Sample 
EV_HC1 Water Sample 
EV_MC2 Water Sample 
CM_MC2 Water Sample 
LC_LCDSSLCC Water Sample 

Data Transform Zeta 
Untransformed NA 

Equal Variance t Two-Sample 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 

ANOVA Table 

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 

-0.9462 
0.7216 
0.1016 
1.668 

6.125 
-0.4827 
1.556 
-2.223 
-1.331 

Trials Seed 

NA NA 

Critical MSD OF 
1.943 2.989 6 

1.943 2.756 6 
1.943 1.443 6 
1.943 1.841 6 
1.943 1.178 6 
1.943 1.182 6 
1.943 2.269 6 
1.943 2.018 6 
1.943 3.484 6 

Control 

FR_UFR1_Q_05102015_N (Site 

GH_ER2_WS_2015_ 10_26_N 

FR_FRCP1_ Q_05102015_N 

GH_FR1_WS_2015_ 10_26_N 

GH_ERC_WS_2015_ 10_26_N 

EV _HC1_WS_2015-10-26_N 

EV _MC2_WS_2015-10-26_N 

CM_MC2_WS_2015-10-26_N 

LC_LCDSSLCC_WS_2015-10-26 

PMSD Test Result 

4.36% 

P-Value P-Type Decision(a:5°/o) 

0.8097 GDF Non-Significant Effect 
0.2489 GDF Non-Significant Effect 
0.4612 GDF Non-Significant Effect 
0.0732 GDF Non-Significant Effect 
0.0004 GDF Significant Effect 
0.6768 GDF Non-Significant Effect 
0.0854 GDF Non-Significant Effect 
0.9660 GDF Non-Significant Effect 
0.8842 GDF Non-Significant Effect 

Source Sum Squares Mean Square OF F Stat P-Value Decision(a:So/o) 
Between 
Error 
Total 

Distributional Tests 

Attribute 

Variances 
Distribution 

000-469-187-1 

134.207 14.91188 
115.6438 3.854793 
249.8507 

Test 

Bartlett Equality of Variance 
Shapiro-Wilk W Normality 

9 3.868 0.0024 Significant Effect 
30 
39 

Test Stat Critical P-Value Decision( a: 1 o/o) 
18.45 21.67 0.0303 Equal Variances 
0.9699 0.9236 0.3579 Normal Distribution 
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CETIS Analytical Report 

Salmonid Embryo-Alevin-. Survival Development and Growth Test 

Analysis ID: 17-4518-7227 Endpoint: Mean eight-mg 
Analyzed: 11 Dec-1511:43 Analysis: 

~ 
Parametnc-Two Sample 

Mean~ Weight-mg Summary 
''\-....L. 

Sample Code Count Mean 95% LCL 95o/o UCL Median 

Control 4 79.83 78.02 81.64 79.46 

FR_UFR1 4 81.29 76.74 85.84 81 

GH_ER2 4 78.81 74.67 82.94 79.42 
FR_FRCP1 4 79.76 78.24 81.28 80.01 
GH_FR1 4 78.25 75.84 80.66 77.72 
GH_ERC 4 76.12 75.45 76.79 76.08 
EV_HC1 4 80.13 79.43 80.82 80.22 
EV_MC2 4 78.01 74.77 81.26 78.15 
CM_MC2 4 82.14 79.37 84.91 82.25 

LC_LCDSSLCC 4 82.22 76.81 87.63 82.34 

Mean ~Weight-mg Detail 
"'-l 

Sample Code Rep 1 Rep 2 Rep3 Rep4 

Control 78.93 81.48 79.63 79.29 

FR_UFR1 80.4 78.15 85 81.6 

GH_ER2 78.85 75.19 81.2 80 

FR_FRCP1 80.5 80.5 78.5 79.52 

GH_FR1 77.83 77.62 80.48 77.08 

GH_ERC 75.65 76 76.15 76.67 

EV_HC1 79.57 80.5 80 80.43 

EV_MC2 77.78 80.34 75.42 78.52 

CM_MC2 80.42 83.64 83.64 80.87 

LC_LCDSSLCC 78 86.19 81.6 83.08 

Graphics 
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000-469-187-1 CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

CETIS Version: 

Official Results: 

Min Max 

78.93 81.48 

78.15 85 

75.19 81.2 

78.5 80.5 

77.08 80.48 

75.65 76.67 

79.57 80.5 

75.42 80.34 

80.42 83.64 

78 86.19 

• 
• 

• 

·!.S .,.o 

11 Dec-15 15:21 (p 2 of 2) 

15866b I 05-1772-5749 

Nautilus Environmental 

CET1Sv1.8.7 

Yes 

Std Err CV% 

0.5683 1.42°/o 
1.43 3.52% 

1.3 3.3% 

0.4777 1.2% 

0.758 1.94% 
0.2108 0.55% 

0.2171 0.54% 

1.02 2.62% 

0.869 2.12% 
1.7 4.14°/o 

• 

• 
• 

,, 

• 

%Effect 

0.0% 
-1.82% 

1.28% 
0.09o/o 
1.98°/o 
4.65% 
-0.37%i 
2.28% 
-2.89% 

-2.99o/o 

~ 
De&- u/r.r 

Analyst: __ _ QA: __ _ 



CETIS Analytical Report Report Date: 

Test Code: 

11 Dec-1511:50(p1of2) 

15866b I 05-1772-57 49 

Salmonid Embryo-Alevin~urvival Development and G_rowth Test Nautilus Environmental 

Analysis ID: 07-6589-1768 

Analyzed: 11 Dec-1511:45 

Batch ID: 19-4944-2338 

Start Date: 27 Oct-15 16:15 

Ending Date: 24 Nov-1511:00 

Duration: 27d 19h 

Sample Code Sample ID 

FR_UFR1 12-5022-9170 

GH_ER2 17-3819-8852 

FR_FRCP1 19-5017-0696 

GH_FR1 01-2984-4737 

GH_ERC 14-4322-8198 

EV_HC1 01-1582-4291 

EV_MC2 12-6636-9711 

CM_MC2 05-8940-3182 

LC_LCDSSLCC 11-4781-0493 

Endpoint: Mean Weight-mg 
Analysis: Parametrk: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 

26 Oct-15 13:03 27 Oct-1510:10 27h (5.5 'C) 

26 Oct-15 27 Oct-1510:10 40h (4.5 'C) 

26 Oct-1510:10 27 Oct-1510:10 30h (4.5 'C) 

26 Oct-15 27 Oct-1510:10 40h (3.5 'C) 

260ct-15 27 Oct-1510:10 40h (5.5 'C) 

26 Oct-1511:00 27 Oct-15 10:10 29h (2.5 'C) 

26 Oct-1511:50 27 Oct-15 10:10 28h (3.5 'C) 

26 Oct-1512:30 27 Oct-15 10:10 28h (4.1 'C) 

26 Oct-15 27 Oct-1510:10 40h (2.5 'C) 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Yvonne Lam 
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 
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 

Equal Variance t Two-Sample Test 

Sam pie Code vs 

FR_UFR1 

ANOVA Table 

Source 
Between 
Error 
Total 

Distributional Tests 

Sample Code 
GH_ER2 

FR_FRCP1 

GH_FR1 

GH_ERC 

EV_HC1 

EV_MC2 

CM_MC2 

LC_LCDSSLCC 

Sum Squares 
134.0683 

111.7674 

245.8358 

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 
1.283 1.943 

1.016 1.943 

1.876 1.943 

3.577 1.943 

0.8037 1.943 

1.863 1.943 
-0.5097 1.943 
-0.4186 1.943 

Mean Square 
16.75854 

4.139534 

FR_UFR1_Q_05102015_N (Site 

GH_ER2_WS_2015_ 10_26_N 

FR_FRCP1_ Q_05102015_N 

GH_FR1_WS_2015_ 10_26_N 

GH_ERC_WS_2015_ 10_26_N 

EV _HC1_WS_2015-10-26_N 

EV _MC2_WS_2015-10-26_N 

CM_MC2_WS_2015-10-26_N 

LC _LCDSSLCC_ WS_2015-10-26 

Seed PMSD Test Result 
NA 5.31 o/o 

MSD DF P-Value P-Type Decision(a:S%1) 
3.754 6 0.1234 CDF Non-Significant Effect 
2.929 6 0.1745 CDF Non-Slgn'rficant Effect 
3.144 6 0.0549 CDF Non-Significant Effect 
2.808 6 0.0058 CDF Significant Effect 
2.81 6 0.2261 CDF Non-Significant Effect 
3.413 6 0.0558 CDF Non-Significant Effect 
3.251 6 0.6858 CDF Non-Significant Effect 
4.317 6 0.6550 CDF Non-Significant Effect 

DF F Stat P-Value Decision(a:5%) 
8 4.048 0.0029 Significant Effect 
27 

35 

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

000-469-187-1 

Bartlett Equality of Variance 
Shapiro-Wilk W Normality 

17.22 

0.9713 
20.09 

0.9166 

0.0279 Equal Variances 
0.4628 Normal Distribution 

Cp/'rt'.l''"l_S 
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CETIS Analytical Report Report Date: 11Dec-1511:50(p2of2) 

Test Code: 15866b I 05-1772-5749 

Salmonid Embryo-Alevin~ Survival Development and Growth Test 
~'-

Nautilus Environmental 

Analysis ID: 07-6589-1768 Endpoint: Mean :,YYeight-mg CETIS Version: CETISv1.8.7 

Analyzed: 11 Dec-1511:45 Analysis: Parametric~Two Sample Official Results: Yes 

Mean Dry Weight-mg Summary 

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

FR_UFR1 4 81.29 76.74 85.84 81 78.15 85 1.43 3.52°/o 0.0%1 
GH_ER2 4 78.81 74.67 82.94 79.42 75.19 81.2 1.3 3.3% 3.05°/o 
FR_FRCP1 4 79.76 78.24 81.28 80.01 78.5 80.5 0.4777 1.2% 1.88°/o 
GH_FR1 4 78.25 75.84 80.66 77.72 77.08 80.48 0.758 1.94% 3.74% 
GH_ERC 4 76.12 75.45 76.79 76.08 75.65 76.67 0.2108 0.55°/o 6.36% 
EV_HC1 4 80.13 79.43 80.82 80.22 79.57 80.5 0.2171 0.54o/o 1.43%, 
EV_MC2 4 78.01 74.77 81.26 78.15 75.42 80.34 1.02 2.62°/o 4.03°/o 
CM_MC2 4 82.14 79.37 84.91 82.25 80.42 83.64 0.869 2.12% -1.05°/h 
LC_LCDSSLCC 4 82.22 76.81 87.63 82.34 78 86.19 1.7 4.14% -1.14°/o 

Mean Dry Weight-mg Detail 

Sample Code Rep 1 Rep 2 Rep3 Rep4 

FR_UFR1 80.4 78.15 85 81.6 
GH_ER2 78.85 75.19 81.2 80 

FR_FRCP1 80.5 80.5 78.5 79.52 
GH_FR1 77.83 77.62 80.48 77.08 
GH_ERC 75.65 76 76.15 76.67 

EV_HC1 79.57 80.5 80 80.43 

EV_MC2 77.78 80.34 75.42 78.52 

CM_MC2 80.42 83.64 83.64 80.87 

LC_LCDSSLCC 78 86.19 81.6 83.08 
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CETIS Analytical Report Report Date: 

Test Code: 

09 Dec-15 17:14 (p 1 of 2) 

15866b I 05-1772-5749 

Salmonid Embryo-Alevin Survival Development and Growth Test Nautilus Environmental 

Analysis ID: 01-5834-7658 

Analyzed: 09 Dec-1517:13 

Batch ID: 19-4944-2338 

Start Date: 27 Oct-1516:15 

Ending Date: 24 Nov-15 11 :00 

Duration: 27d 19h 

Sample Code Sample ID 

GH_ER2 17-3819-8852 

FR_FRCP1 19-5017-0696 

GH_FR1 01-2984-4737 

GH_ERC 14-4322-8198 

EV_HC1 01-1582-4291 

EV_MC2 12-6636-9711 

CM_MC2 05-8940-3182 

LC_LCDSSLCC 11-4781-0493 

Endpoint: Mean Etry Weight-mg 

Analysis: Paramcl;i'C-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 

26 Oct-15 27 Oct-1510:10 40h (4.5 °C) 

26 Oct-1510:10 27 Oct-15 10:10 30h (4.5 °C) 

26 Oct-15 27 Oct-15 10:10 40h (3.5 °C) 

26 Oct-15 27 Oct-1510:10 40h (5.5 °C) 

26 Oct-1511:00 27 Oct-1510:10 29h (2.5 °C) 

26 Oct-1511:50 27 Oct-15 10:10 28h (3.5 °C) 

26 Oct-15 12:30 27 Oct-15 10:10 28h(4.1°C) 

26 Oct-15 27 Oct-15 10:10 40h (2.5 °C) 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Yvonne Lam 
Diluent: Dechlorinated Tap Water 

Brine: 

Age: 

Client Name Project 

Teck Coal 

Sample Code Material Type Sample Source Station Location Latitude Longitude 

GH_ER2 Water Sample Teck Coal 

FR_FRCP1 Water Sample Teck Coal 

GH_FR1 Water Sample Teck Coal 

GH_ERC Water Sample Teck Coal 

EV_HC1 Water Sample Teck Coal 

EV_MC2 Water Sample Teck Coar 

CM_MC2 Water Sam pie Teck Coal 

LC_LCDSSLCC Water Sample Teck Coal 

Data Transform Zeta Alt Hyp Trials 

Untransformed NA C>T NA 

Equal Variance t Two-Sample Test 

Sample Code vs 

GH_ER2 

ANOVATable 

Source 

Between 

Error 

Total 

Distributional Tests 

Attribute 

Variances 

Distribution 

000-469-187-2 

Sample Code 

FR_FRCP1 

GH_FR1 

GH_ERC 

EV_HC1 

EV_MC2 

CM_MC2 

LC_LCDSSLCC 

Test Stat 

-0.6847 

0.37 
2.043 

-0.9996 

0.4802 

-2.131 

-1.593 

Critical 

1.943 

1.943 
1.943 

1.943 

1.943 

1.943 

1.943 

Sum Squares Mean Square 

121.7888 

87.24393 

209.0327 

Test 

17.3984 

3.635164 

Bartlett Equality of Variance 

Shapiro-Wilk W Normality 

Test Stat 

16.24 

0.968 

GH_ER2_WS_2015_10_26_N 

FR_FRCP1_ Q_05102015_N 

GH_FR1_WS_2015_10_26_N 

GH_ERC_WS_2015_10_26_N 

EV _HC1_WS_2015-10-26_N 

EV _MC2_WS_2015-10-26_N 

CM_MC2_WS_2015-10-26_N 

LC_ LCDSSLCC _ WS _2015-10-26 

Seed PMSD Test Result 

NA 5.28o/o 

MSD OF P-Value P-Type Decision(a:5°!o) 

2.691 6 0.7405 CDF Non-Significant Effect 

2.924 6 0.3620 CDF Non-Significant Effect 

2.558 6 0.0436 CDF Significant Effect 

2.56 6 0.8220 CDF Non-Significant Effect 

3.211 6 0.3240 CDF Non-Significant Effect 

3.038 6 0.9615 CDF Non-Significant Effect 
4.159 6 0.9189 CDF Non-Significant Effect 

DF F Stat P-Value Decision(a:5%) 

7 4.786 0.0017 Significant Effect 

24 

31 

Critical P-Value Decision(a:1%) 

18.48 0.0230 Equal Variances 
0.9081 0.4464 Normal Distribution 

CETIS'M v1.8.7.16 Analyst __ _ 
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CETIS Analytical Report 

Salmonid Embryo-Alevin- Survival Development and Growth Test 

Analysis ID: 01-5834-7658 
Analyzed: 09 Dec-1517:13 

Mean Dry Weight-mg Summary 

Endpoint: Mean ~eight-mg 
Analysis: Parametric-Two Sample 

Sample Code Count Mean 95o/o LCL 95% UCL Median 

GH_ER2 
FR_FRCP1 
GH_FR1 
GH_ERC 
EV_HC1 
EV_MC2 
CM_MC2 
LC_LCDSSLCC 

Mean Dry Weight-mg Detail 

Sample Code 

GH_ER2 

FR_FRCP1 

GH_FR1 

GH_ERC 

EV_HC1 

EV_MC2 

CM_MC2 

LC_LCDSSLCC 

Graphics 
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Rep 1 

78.85 

80.5 

77.83 

75.65 

79.57 

77.78 

80.42 

78 

-

78.81 
79.76 
78.25 
76.12 
80.13 
78.01 
82.14 
82.22 

Rep2 

75.19 

80.5 

77.62 

76 

80.5 

80.34 

83.64 

86.19 

74.67 

78.24 
75.84 
75.45 
79.43 
74.77 
79.37 
76.81 

Rep 3 

81.2 
78.5 

80.48 

76.15 

80 

75.42 

83.64 

81.6 

82.94 79.42 
81.28 80.01 
80.66 77.72 
76.79 76.08 
80.82 80.22 
81.26 78.15 
84.91 82.25 
87.63 82.34 

Rep4 

80 

79.52 

77.08 

76.67 

80.43 

78.52 

80.87 

83.08 

• 

Report Date: 

Test Code: 

09 Dec-15 17:14 (p 2 of 2) 

15866b I 05-1772-57 49 

Nautilus Environmental 

CETIS Version: CETISv1 .8.7 
Official Results: Yes 

Min 

75.19 
78.5 
77.08 
75.65 
79.57 
75.42 
80.42 
78 

• 
• 

• 

Max 

81.2 
80.5 
80.48 
76.67 
80.5 
80.34 
83.64 
86.19 

Std Err 

1.3 
0.4777 
0.758 
0.2108 
0.2171 
1.02 
0.869 
1.7 

• 
• 

CV% 

3.3% 

1.2o/o 
1.94o/o 
0.55o/o 
0.54%, 
2.62°/o 
2.12o/o 
4.14% 

• 

• 

%Effect 

o.0°1o 
-1.2% 
Q, 71 Ofo 

3.41 o/o 
-1.67o/o 
1.01% 
-4.23% 
-4.33%1 
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W.0.# \'Silbb 

Sample ID 

Q9 c IA.~or 
'\2.tQ.tAt ~r 

I 
... \; 

Reviewed by: 

Sample Date 

l~<:-t 16 }\ s 
t-»J ' "Z- / t c:; 
{'f\I". '1 I rs 
\\JYJ .1 b I rs 

Version 1.0 Issued June 26, 2006 

Sample 
Volume 
(ml) 

so 

,v 

Notes: 

~ 

Hardness and Alkalinity Datasheet 

Alkalinitv Hardness 

Volume of 
(ml) 0.02N (ml) of0.02N Sample 0.01M Total 
HCUH2S04 HCUH2S04 Total Alkalinity Volume EDTA Hardness 
used to pH 4.5 used to pH 4.2 (mg/lCaC03) (ml) Used (ml) (mg/l CaC03) Technician 

<D,S 0.6 '6 so o..G::. \ 7--- &(... 

C) .s 6,(o <;?, 0, '1 'O V\'v\L. 

o. "' 0,1 10 0$ iD &e-
o.') o.<o ;~ 'IJ o,..; 10 V\Mll--

Date Reviewed: j)e..e;...- <2 ").-1) ~ 
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Client: iittt. -'-'--="'-----

W.0.#: l58E:.b 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 pate (ml) used to pH 4.5 used to pH 4.2 (mgllCaC03) (ml) Used (ml) (mgll CaC03) Technician 

\Ol'. _ \,1.\0\L i OC...\:iifl<; Go '":l"<-0 ·~·2 \'.?.i·, £'0 q.5 !tto '?(. 

N~V2-t/) ro ~-b ':}. :i- ISO So ·q. & 161 (, v 
No\1''1U~ '$"() ".:\-· S' ~~ \l.{b $'1'1 q.2 l&~ K-l 

'1i I Nov/LM So ~-\ ".:\-~1 I 4:0 so g.g l+r. l'l 

Notes: 

Reviewed by: ~z:/ Date Reviewed: I2ec.. 'i? ')Alt-( 
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Client: \etl<-

W.0.#: 166bb Hardness and Alkalinity Datasheet 

Alkalinity Hardness 

Volume of 
Sample (ml) 0.02N (ml) of 0.02N Sample 0.01M Total 
Volume HCL/H2S04 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 CaCO,) Technician 

QI\ &\Z-2. oct"~£11c: r50 ''1-·\:.:. '"f · 1' \S'\) So ~kl ( b I.\ ~ 

fllO\I ifr; S°'O ':I-·(, ":t. 'i- \'SD l)O &·4 lbB ~ 
lJOv '1 I !5 $"0 1-·b :i-:-:i- \Cri -SD ~;.~ . i'.Tb ~ ,. lllQll I b l!S 5'0 ".f.) 1-.(. 14& ~\) 8.J.. lb4 \(.[ 

Notes: 

Reviewed by: ~ Date Reviewed: .!)e-,e> \? ?.--{) (-C 
I 
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Client:__,\l"'e"'l"'t:. ____ _ 

W.0.#: l5Bf:b 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 CaCOs) Technician 

l=R-~~t.Qi OC\"lfr,\' ~() lO • \ l0·2 '.J\)Q I ()ID 0:s 680 ~ 
MN '2. 11<; SU 10·0 \~.1 l'1G to0 b·O G:ioo \!.I 

MlJ <l llS so \\ ·1. I\· l.f 7-20 !0\11 {,, :\- &:\0 ICc 

' N•:iJ lb /IS <;"(.) \\·).-~') \\ .!fiu.t :ll& I() ID b·l blc:. Ill. 

. 

Notes: (!) SQJJJ\'O lie cA:1 w~ vi OL Veil -fu Wl9<M!l 
,----------------------~ 

Reviewed by: ~/ Date Reviewed: De~e: · <?' "').{) \~ 
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Client: \ l(_C)(f 

W.0.#: 15\)t;..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/lCaCOs) (ml) Used (ml) (mg/l CaCOs) Technician 

Ill\;\ ~(Li OL'\ 1:;f (\ S S'O r1. [ q,3 1~8 io<D ~o SW f::l. 
tJViJ 'L ll '> so ~·(, q.g 180 in© s-1 S'lo w 
/JW "1 llS S"v <\·+ q.& 1qi. lo'"' r+-~ 410 \ll 

' NWlb{IS '5'0 Cf,:} q.8 t~1 i.. !IJV . l.f .8 lt80 ltL 

Notes: (!) S(A\N\"\J\.Q_ cU\M \ld w( !J:t WI ·'fie coc:n1'-t --------... 

Reviewed by: ~ Date Reviewed: ~- ~ ·-::i.or-(· 
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Client:~ 

W.0.#: 15Bbb Hardness and Alkalinity Datasheet 

Alkalinitv 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/lCaCOs) (ml) Used (ml) (mg/l CaCOs) Technician 

(};\\ t:\?.r ' ©~--" 1:if II S S-0 '::!-· g ·.:r • ., ISi{ S'O "! ·3 .181,, -~ 
NOJ '2 ltS 5'0 {-~ ~-Cl \Sb 51) lo. S' DlO \!-1..-
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Notes: 

Reviewed by: ~ Date Reviewed: 1)ac:.. 8 ',;?ll [.{° 

Version 1.0 Issued June 26, 2006 Nautilus Environmental 



Client: '\Q. t"-
W.0.#: l58bb 

Sample ID Sample Date 

'EV - !VI. L'z. ~l~i~ilS 
NW'L ii'> 
NW6' HS 

' . fJOJ n, llS 

Reviewed by: 

Version 1.0 Issued June 26, 2006 

Hardness and Alkalinity Datasheet 

Alkalinity Hardness . 

Volume of 
Sample (ml) 0.02N (ml) of 0.02N Sample 0.01M Total 
Volume HCUH2S04 HCUH2S04 Total Alkalinity Volume EDTA Hardness 
(ml) used to pH 4.5 used to pH 4.2 (mg/lCaC03) (ml) Used (ml) (mg/l CaC03) Technician 

;'o lO•S" lfD ' \;;, 208 I ()W !; • € bO'\'l ~ 

'5'D g.o g. 2 \Sb to ID l-2 '"2.0 ,) ..v 
S''O q.\ Pi·2 lso l Q \,\) \.\:~ 1\-w \ll.. 
£)\) '1--0 1 >( l~B 1ow ~.e 280 Ill 

Notes: \l) SCN.M '()~ dt\M¥.t:l vi( __ j)1 ··· . \.W to Ww.t 
' . 
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Date Reviewed: ~ ·• 55\ "?6 l ('° 
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Ill.. 
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Client:_\;'""~""·~· ___ _ 

W.0.#: 15'0bb Hardness and Alkalinity Datasheet 

Alkalinity Hardness 

Volume of 
Sample (ml) 0.02N (ml) of 0.02N Sample 0.01M Total 
Volume HCUH2SO, HCUH2SO, 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 

N _\\t:i otl t~hs So 10·3 lO·S '202.- tow 4-.2 1.\-io ~ 
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• 
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Client: "ttCJi. 

W.0.#: \5T)6b 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 
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Client: "\e& 

W.0.#: IS<Qbb 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 CaCOs) Technician 

lL _ lt\)\';\.1..ct O'*ft/15 SI) 'l1 \i:l · 1..'~ 'l'O.~i«.. I °I z. \ () \!) 'f. '() qp,o \(.(.. . 
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• NOJ!!. Its ~o ~· l <?. 8 l~i. ;o© 1./-·b 'tbt> Ill. 
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APPENDIX F – Analytical Chemistry 
 
 

All analytical chemistry for Q4 chronic toxicity has been uploaded to EMS. 
 

 
 
 
 
 



 

 

APPENDIX G – Chain-of-Custody Forms 
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• ·.: . ,. cocm, ·• 20151026-1334 ' TURNAROUND TlME,; ;; .-<; RUSH' ,,, 

• 
''!· 

. . .. . ,. ··=··,·- . .. 
. Facjlity.Name Fording River Operatiop ,. .. .. ~Lab Name Nautilus Environmen~l ~ 

,· -··· ,Email Invoice.Jo ' .. 
Project Number . - Lab Contact 

... . .•. 
Invoice RePorts .. . 

Qepartment Email Ema!\ Report To 

Address PO Box 100 Address 8664 Commerce Court Email Reports 
·-· 

Shipping Company 

City E!kford State IBC City Burnaby State BC Tracking Number 

Postal Code YOB lHO Country I Canada Postal Code V5A4N7 l Country Canada Cooler Count 
. 

Phone Numbe r 1~250-865-5289 Phone Numbe r 604-420-8773 Cooler Description 
------

Project Manager Quote Number Sampler2 

Email Address PO Number Sampler 3 

' 
. ' . . . . 

.• 
~ ('<of) ~1 ~ --

~ 
·i I '> '\.. . ~l ~ ~· !:! C' 

«~ ~ 
·l r;S 

. 
0 0-- • • v • c - 0 -~ ~ 0 0 

~ -~ =. ~ 0 ~ u 
N • ,, 

c "' -- ,$\ } :i: 11' ii Q c ~ ( . . 
#or 

;., ,- ·i ';, c.; vs 6' -c:s <Y 

Field Tin1e G~Grab • j ~ ,; :... J.. ' ' ~ Q ti< Samole ID Sa,mnle Location Matrix Date '24hrl C=:oComn Cont. ., Q I N !.1-;3 ~ .... Q . r- r- e-. 0::: 

FR_ FRCPJ _ Q_ 0510201 S _N FR_FRCPI ws 2015110126 10:10 G x \x x x "\x y: t-i.s-
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I 
·-~-

rf-. .·-- !.,.., SI. 
!--------·---·· 

~ ~ -~ ~ 
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~ 

.._ ·-
-
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Chain Of Custody Record 
COC ID: Quartcrly_FRl_F.Minnow_.HydroQual, Rc~Frcsh #1 Page: 1 of l 

Turnaround Time: Rush: 
PROJECT/CLIENT INFO LABORATORY OTHER INFO 

Facility Name Greenhills Operation Lab Name Nautilus Environmental Laboratories Lt Send Invoice To 

Project Number Contact Name Kryst Pearcy Address 

Contact Name Leigh Stickney Address 8664 Commerce Court 

Address P.O. BOX 5000 City State 

City Burnaby State BC Postal Code Country 

City Elkford I state BC Postal Code V5A4N7 CountrylCanada 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 ANALYSIS REQUESTED ADDITIONAL INFORMATION 

~ \;-/ Initial- PASS/FAIL 
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) "' ;; 15 ! ~, 
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Additional Comments/Special Instruction Relinquished By/ Affiliation Date Time Accepted By/Affiliation Date Time Sample Receipt Conditions 
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Chain Of Custody Record 
COC ID: Qunrtcrly_FRl_F.Minnow_llydroQual, Re-Fresh #1 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 

Contact Name Leigh Stickney Address 8664 Commerce Court 

Address P.O. BOX 5000 City State I 
City Burnaby State BC Postal Code Country 

City Elkford !State BC Postal Code V5A4N7 !Country Canada Task Code 

Postal Code VOBIHO Country] Canada 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 
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TPngc; I COC 10~ Qtmrte_rl;(:-fRl.J".l\1\nnnw_JJyrlroQuni, ih:~Ft<?sh tH 

, Turnaround Time: Rush: 

pf 1 

OTllERINFO c----------'-R~~~:!!~~~T·•~!? ___ ,,_,,~---·-···-- _____ J.~---~--------- .. --"'c'c11c0o"c'cTo<omcY:_ _______ +----------~ 
f.acili.ty Name Greenhilts Operation. ~ Lab Na.me!. HydroQual L-iboraiorics. Lr<l. Send lilvoice Tu 

Projec! Number Contact N~~cklyn Pool 11 
"'""""" 

Contact N\lrtlelteigh Stickney Addressj#4;6i25- 12th Street S.E 

Address P.O. nox 500Q I ~ 1sta1e j 
1 ·-- i ~--Ci~y Calg;y- lstn~ !AB YD:sta1 ' ,.,, n-,,,,,,1"': 

Ci1y Elkfor<l _____ ISrntc lsc - --. - -roSUtl c~(k 1·2021fl !cou'nt'r>iCftn(l.Ou I '1<:11 ( ()<!; 

1-----···--···-···--· }>.,e"' Codu VOB!HO IC@ornlCrum® ---~_l'honucN'.mili. t;; u 11'-'""'~'1 _ ----~-~ep_i!.;J?- Companyi 
Phone Number 2.50·865-3274 Email Address Tracking Number! I 

i Email EDD TO leigh.Sttckney@Teck.com I Quote Number CC HardcopyToi 
1 E;uil Report T~ ~~tigh.Stickney@Tcc~corn ! _____ CC Hurdcnpytuf 

SAMPLE DETAlLS: 

~I .. I l 
! 

ANALYSIS 
r 
I 

i 

ADDITIONAL lNf'OR\fAT10N 
folti:1l - PASS/FA IL 

.~·:·.:;~;~.i ~ ~ E l . lyyj' 

•i>l'Ji,,. .~I ~ .• 1' I 
:'.£ ,J7;; j ! 
~ e s. , I 

-~ .~ I ~:a£~· I 
.t:: t1 ~~ 

j Sa...., ... Je ID M0trix Date (24hr) C-Conm:l Cont. l .>;:r :? ,S: ~ ~ ~ : ; 
. I I • 

~~~l_FRJ_WS_2015_t0_26_N \VS ; 1012612015 c i 6 .:.::·;: x I ! j 

; l I 

I•: . .' i ! l ! ! 

I ' ' 
~ • I 

.. ' 

• ••••• •• 

" I 
I .• ,.··· . 

I 
~ i I I 1 

Additional C-0mn1ents/Spcd!tl 1u.struciion.4Relinqul-'>hcd By/Affiliaiion ti i i' 

• Tin1e !Accepted By/Affiliation Date Time !Sample RcceiJ)t Conditions 
For buth permit :requirrnen~'> and water 
for .spccfal fy:rcatnient testing 

I 

1
sampler'.s Name jLcigb Stickney ~1obile# 

Sampler's Signature 

l\l;i.. I) 0 · ' ·t" XsA> ,)1.)/ r .. c;l-_;:.-) \./,:;;-5~\ \.S,1}o () 

I 
1250 910 0627 

I 
!Dnteffi1nc 

' 

l' 

I •• .. e 
~ 

YIN YIN YIN 
YIN YIN YIN 
v J VI v IN - Y/N 

YIN y IN YIN 
-."- ,.. 

.~ ~ ,. 
• '~ '::! Q s • -a i .& s s -• • ... 
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Chain Of Custody Record 
PROJECT/CLIENT INFO 

Facility Name Greenhills Operation Lab Name 

Project Number Contact Name 

Contact Name Leigh Stickney Address 

Address P.O. BOX 5000 

City 

City Elkford !State BC Postal Code 

Postal Code VOBIHO CountryJCanada Phone Number 

Phone Number 250-865-3274 Email Address 
Email EDD To Leigh.Stickney@Teck.com Quote Number 

Email Report To Leigh.Stickney@Teck.com 

SAMPLE DETAILS 

Time G=Grab #Of 
Samnle ID Matrix Date (24hr} C::::Comt Cont. 

GH_ERC_WS_2015_10_26_N ws 10/26/2015 G :i© 

! 
I 

Additional Comments/Special Instruction Relinquished By/ Affiliation 

Sampler's Name Leigh Stickney 

Sampler's Signature 

COC ID: Quartcrly_FRl_F.Minnow_I-IydroQual, Re-Fresh #1 Page: I of I 

Turnaround Time: Rush: 
LABORATORY OTHER INFO 

Nautilus Environmental Laboratories Lt Send Invoice To 
Kryst Pearcy Address 
8664 Commerce Court 

City State 
Burnaby State BC Postal Code Country I 
VSA 4N7 Country Canada Task Code 

Shipping Company 

Tracking Number 

CC Hardcopy To 

CC Hardcopy To 

ANALYSIS REQUESTED ADDITIONAL INFORMATION 

1---~ Initial - PASS/FAIL 

"' 00 

"' , , ' g; 
' ' " ;; - ~\ .; . " 
. ~ 

0 • 
~ 0 lb ~ ~ 

~ l! ~ u .. , l: 
~ " 0 

~ "' <;; ~ ] ~H . " ~. • 0 
~; ~ .s • ~ 

.. = " I 

~ ;§ . t' El. 'll .s 

!~ 
a~ 

" ·- -·-< " .. ~ .; .. .. ·- .. ... • • u l! p ~: .. 41 .. .. ~~ l~ 
' l! 

00 "' 
.. 

"' " "" " ~ ~ ~ "' "' "' "' "' .,. "' 
x x x ).S 

I 
.· I . I 

lit: V'> _, 
~ ' , .... 

' " . 
0 do S)9 I 00 
G -~ - ':!...! -

1 .... 

.. 

I ! 
! 

. 

Date Time Accepted By/Affiliation Date Time Sample Receipt Conditions 

f!! r ~ flJnLi Y.a: UcfZ~/I) /() ,·10 • Y/N Y/N Y/N 
Aletui.ifL<A Y/N Y/N Y/N 

Y/N Y/N Y/N 
·3x '2.0 L Y/N Y/N Y/N 

.~ 
,. 

l" t ,. 
Mobile# 250 910 0627 • • .. = .s 0 .S s "' i i s "' Dateffime • s a E5 .... 

" • "' 00 

00f\Q 
(JN'/):.~ l)<li 
~11be.I(~ !zyf,t 

"''~ "'" )(f'e~IL wol/.v vi ((,'(. 



Nautilus Environmental 

8664 Commerce Court 
Imperial Square Lake City 

Burnaby BC, VSA 4N7 

COC# 26102015 

Page 1 of 1 

Report to: Report Format I Distribution Service Requested: (rush - subject to availability) 

Company: TECK COAL LTD {ELKVIEW) i1]Standard Oother @ Regular (Default) ·---··--

Contact: Michael Moore [llPDF 0Excel [Z]Digital 0Fax: 0 Priority (2-3 Business Days) - 50% Surcharge 

Address: RRl HWY 3 Email 1: michael.moore@teck.com 0 Emergency (1 Business Day) - 100% Surcharge 

Sparwood, BC, VOB 2Gl, Canada Email 2: lames.bo!dt@teck.com 0 For Emergency < 1 Day, ASAP or Weekend - cont.act ALS 

Phone: 250-425-8868 Fax: Email 3: casandra.knooih1,1izen@teck.com Analysis Request 

Invoice To: Same as Report ? @Yes 0 No Email 4: cait.qood@teck.com Please indicate below Filtered, PreseNed or both {F, P, F/P) 

Company: Send all lnvolc:&s_to: dlilmkc:oalac:countspayable@teck.com Client I Proiect Information: 
Contact: Attn: Accounting 

Address: Same as above 

Fax: 

PO/ AFE: 107517 

legal Site Description: 

Phone: Quote#: 

Nautilus Contact: Krysta Pearcy !Sampler: 

EV_HC1_WS_2015-10-26_N I 26-0ct-15 ! 

..,_._ 
Time 

tmmm·aa-yy) 

I 
(hh:mm} 

WOD 
I\'.< 

Sample Identification I .......... I 

EV_MC2_WS_2015-10-26_N I 26-0ct-15 

Job fl:: Elkview Semi-Annual Toxicity Testing 
-4 

! ~ RI 
<( ti; c -" 

0 

~ ~ I }-) 
" " " e 
I -" -" -" ili - <'· >- N <( <( -~ z 

~ 
0 0 ~ 

0 u u • ii; " ,J; ~ ~ 0 

" ro 

"' 
u u > 0 () 

~ 
~ 

t. w 
!:= " c, 

~ " to ~ 0 
~ 

3 M u 
~ ~ 0 E 0 ·€ • u ·~ "'- " u ~ 

~ ·o • w 0 E u x " " I ~ ~ I , .• 
w 0 ~ ~ => <( 

~ 
0 , 

>- >- "' 6 w I" >- ~ .= ~ 

~ L/25 x 
x 3 v35 

6 
i.,.lO # Special Instructions I Regulations I Hazardous Details 

i sf5G,S. " WO #i §8~G-==-~~~;~i~~~~:~~~=~~i~b~;.;;~~~;~~b~r~:~i:,~;~?k rc-~;z.~~~ -\-,: 1 ;)-\.., P.>'41'> to,O; ~~ pf' 
.,- '\ ., 4h l 1 n ( .0 < • " • I" W(J ·# 

l\J\<><.1 ") l"""\ •; · •()\ .u.IA°'"' 91'\'' - I (5f'.;(,4 , 
Failure to complete all portions of this form may delay 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. 

James Boldt 
REFER TO BACK PAGE FOR ALS LOCATIONS AND SAMPLIN 

ZK3X20L 



Ch . Of' c t d R d I coc m, 20140902-1509 Poge: I of 2 
mn us 0 y ecor I Turnarnund Tlme< 

l'ROJECT/CLIENT INFO LABORATORY OTHER INFO 

f----------· Facility Name Coal Mountain Operation Lab Name Nautilus Environmental Sen_d_I._nv_o_ic_e_T_o+--------------------l 

f---------C_o_•_H_oc_t_N_e_m_c4!(o, <'v.,\ \Z:C::>,!'\""K.-.'.(-c) Contact Name Krysta Pearcy ____________ A_d_d_cc_,_'f----------------------1 
Address 2261 Corbin Rd. Address 8664 commerce Court 

City Sparwood !Prov. BC City State 
f--~~~--~~~~~~~ 

Postal Code YOB 200 Country !Canada City Burnaby State BC Postal Code Counuy 
1---~~~~~~~~~~~~--1 

Phone Number 250 425 7377 Postal Code V5A 4N7 Country Canada Task Code 

1 
________ E_m_e_il_EDD To carla.Rnmero@tetk.com Phone Number Shipping Company 

Rkk.M•gliocco@teck,cam Email Address Tracking Number 

PO Number CC Hardcopy Tol--------·--------------1 
CC Hardcopy To 

SAMPLE DETAILS ANALYSIS REQUESTED ADDITIONAL INFORMATION 
- ~~-: 

··~ 

~. . . . ( '"' """' (~ t ~·~ 
i g ~ g ,, ,,..,£) 

g ~ u. ~ ;; ~ 0~ A. V 
I".: ti b: ~ ·a.,. .~ ,g ~ 11. . .1 (.v· 

t3; ~ -~ §' ~ a n ~ 
::..e· ..Q = Ill OJ 0 .2:l ~ 
~· .5_ "§. :C "§ .g_ N ~ , 

~ ·a ~ .§ ": ·a ·a ~ 
. ·"' . . .. "'"' = l '; Time G=Grab #Of I ,:<>· ..c ~ ..c U ..c 't:I ~ 't:I f'. 

Sample ID Matrix Date (24hr) C-Comp Cont. ~ £ ~ ~ ~ ~ £ ri 
CM_MC2_WS_2015-10-26_N WS 10/2612015 t·£~'3J G 4 ':··~:":··:".°:· x x x___ x 4, j 

I 
·~~~~~~~~+----"l--~~~1--~-t--~~1--~1'i -----------+ 

~- lr---t--+-+---t---+--+---t---t--+---t--------j 
r-----~· ;;~;-··-·--·i-----J-::C"t~-t--\t#~~"!"-'<O(J~,--,""'c"t----r----i-----t----,-------------1 

.-. -....,, - J ...,,.,.., ! I 

n ""9 '-Cl ' " 
- &i ao (\!") oo 

r-----------t----t-----+---+l-----t----11·<' ~ -~i---!<d"-=t-1-~'.;_,"-+---+---l---l---l-----------I 

1----------+---t------+---+---+---tl·~ ~ - ~ -- ----f-----

1 :c 
Additional Comments/Special Instructions Relinquished By/Affiliation Date Time Accepted By/Affiliation Date Time Sample Receipt Conditions 

U.J()M,(;;fl.,_v::. Oc'f13·11K to ·10, v 1 N v 1 N v 1 N 

f-------------+---+--h,//l'L-}_,_'f_-_,!f"'-"N;=,:,__y:tl,1"'<:<lffO·fO ' YIN YIN YIN 
• Y/N Y/N Y/N 

-------~-----+----r---l--Ll~!(',,,,,l!O'"'l--------t-~----1-- YIN YIN YIN 

• O• 
u .:: tl ~ 

Sampler's Name C.Romero/K.Allen .... Mobile# 2504257350 "i:: § ~ ;;j 
-·"( °':a·;:; SS 

Sampler's Signature ~,, . .-....:.:_\.....J·,:· \ Dateffime 10-26-2015~ ~ f ! ~ 
I ";t~_, ;~~ r'1 r'1 

'- - -·"' _ ... 
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C!rni!i Of Custody f{econl 
1 of l COC ID: N~uti!us _ _20l5-l0-26~chronic ___ LjP_a_g_e _______ --l 

Turnaround Time: 
PROJECT/CLIENT INFO LABORATORY; OTHER INFO 

Facility Name I Line Creek Operations Lab Name I Nautilus Environmenial Send Invoice To 
Contact Name I Jay Jones I Contact Name I Krysta Pearcy Address 

Address Box 2003 Address 8664 commerce Cou!'): I City Spruwood - !Prnv. IBC - City I State j --i 
Posud Code VOB 2GO ICo.mny IC'"ada City B<m,.by ' IStato IBC Postal Code IConnoy 

Phone Number 250 425-6111 Postal Code V5A4N7 \Country I Canada Task Code ! 

Email EDD To jay.jo11es@teck.com Phone Numbef Shipping Company 

cait.good@teck.com I Email Address Krysta@Nauti!usEnvironmental.com I Tracking Number 

PO Number CCHardcopyTo 

CC HardcopyTo 
1~E .. En 

~ • ~ • ·~ 
•c ~ • 2:: 
• E 6~ • '5 e 0. 
c "'$ .2 ~ I:'~ 

~I 
0 l!! ~·c ~ 't: "'ll. "' .2 ,m ~ •• •• ~ :r;-- . " . ;;; o.·- 0. c • c 
• ~ ~ 

- 0 .~~ .~ 2 gz l5 § ·- . t~ ~; • • e :S e ·" " 0 .: .J 0 o~ 
i' :!: i' i' " -,, .. .. .. 0 

M 

µ 

~ 
\.:' 

LC_LCDSSLCC_WS_2015-10-26_N ws 26-0ct-15 ZoL 
g ,,, x x x x x 
5..; 

i 2.5 
LC_DC1_WS_2015·10-26_N ws 26-0ct-15 ?.oL x x x x 2.c; 

LC_FRDSOC_WS_2015·10·26_N ws 26-0ct-15 t.oC s ·./ x ;x x x 2.5' 
LC_ocos_ws_2016-10-2s_N ws 26-0ct-15 ioC s./ x x x x 3 .::; -
LC_LC5_WS_2015-10-26_N ws 26-0ct-15 ?.0 L.. s"' x x x x ·zs· 

,_, . -~ n 

I If.. -:- \'\J ' .. 
·-..§ 

-~ ~ f1' ' 
)":! pp ~ ~ w 

l,r-
··~ 

,_. . ..._. -.::. ·-I I I 
I- --"--- ---l 

Date Time Accepted By/Affiliation Date 

26/10/2015 //'·· _u.~u. ''-'7 Z°tll ') 
jl}'f. ll)ci.:;, Ya?m)1WkJ. 

Additional Con1ments/Special Instructions 

T. Phillips/ Nupqu 

Relinquished By/Affiliation Ti&!Sample Receipt Conditions 

{0;/0 YIN YIN YIN 
YIN YIN YIN 
YIN YIN YIN 
YIN YIN YIN 

" .. 
p •• ;: •. 

c !! " c .5 0 . 5 • 
0. ! -a ;; 
s ·~ ~ s s • • ... 

00 00 

Sampler's Name 

Sampler's Signature 

Tyler Phillips Mobile# (250) 919-0965 

Date/Time 26~0ct-15 ~ ~ ··t .. ,_,_ 
:;;.1 •. !1["-7 1.'ffZ ~ 

/ 



COCID: 20151102-1301 TURNAROUND TIME: RUSH: 

' 'll'•'!illlfllill .... -· . \ ·;·r:v.*~;Y,11l¥l:;'. . : ., 
''~'\;0:1 ' ' ' 

Facility Name Fording River Operation Lab Name Nautilus Environmental Email Invoice To ----
Project Number Lab Contact Invoice Reports 

Department Email Email Report To 

Address PO Box 100 Address 8664 Commerce Court Email Reports 

Shipping Company 

City Elkford State IBC City Burnaby State BC Tracking Number 

Postal Code YOB !HO ______ _l Country I Canada Postal Code V5A4N7 Country Canada Cooler Count -
Phone Number 1-250-865-5289 Phone Number 604-420-8773 Cooler Description 

Project Manager Quote Number Sampler 2 

Email Address PO Number Sampler 3 

' ' 
•j 

,. -'··- •• Wi•fr ' 
' '·\'4'· ' ·' 
: ' "' d;}L8 -~ 

0 ·~ 

~ " b "' ~ 8 
l • ~ ; Q !'${ 0 

"' • (:!, 

'"' ~ • • <1i v 

~* 
:: 
N ::t:;'-k 

~ • 
' Ol G- :.: ),L. 

' 10' • ,, 

~ ~ Field Time G~Grab #Of 
.. • Q ·;;: Q 

Samvle ID Sa,mole Location Matrix Date (24hr) C=Comu Cont 0"' "' "' . N 

FR_FRCPI_Q_12102015_N FR_FRCPI WS 2015/11102 11:54 G 
#NAM x 6.0 E? ' ' 

FR_ UFR1_ Q_12102015 _N FR_UFRl ws 2015/11102 10:00 G 
#NAM x 4.JJ E? ' ' 
#NAM I E? -
#NAM 

j 
E? ~ -' 

#NAM. \..9 , ' ~ 

V? ').,,_ ' "-S) '-Si 
#NE~M " --l'i< Fn (~ -
#NAM - -E? 
#NAM 

? 
#NAM 

-1----- E? 
#NAM 

E? 
!l:'ll;i 1f<-. ~ ' A}()).;.li (Ji 1 /) !Vev-031 I<'.. a;) (0 : 3-c. 

~faf4·v )OA~ -~ •!Y. A !au l/a:rWl»i01<5 
7 x4x7-oL 

,'l!i1'fl~~'llili\1il • . \ 
·1 

Sampler's Name Mobile# 

Sampler's Signature Dateffime 
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Chain Of Custody Record 
COC ID: Quarterly_FRl_li'.Minnow __ HydroQual, Re-Fresh #1 Page: I of I 

Turnaround Time: Rnsh: 
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 I State !BC Postal Code V5A4N7 Countrylcanada Task Code 

Postal Code VOBlHO 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 ANALYSIS REQUESTED ADDITIONAL INFORMATION 

"' Initial - PASS/FAIL 
I·~ 

~" 
. . ~ • • • • .. :',, 

~ .t g 0 ~ 0 ~ ~ . ~ 
l:: " l:: 

00 • 0 " • • ~F • " ~ !; • " • 0 ·a 0 • 
~ :.= .E = • :Z .. •• .. 0 • g:; -~ ·~ ?;-S~'; 

.. .e ; J:1 .E • • "l := ·- J,; .... cu := 
~~ ~ ~OS: "' '"'·- ~-;, ~ ~ • u oil 

.E~ i := Time G=Grab #Of "04' 't:l.!: .. ~ .E ~ ~~~a.a~ .. ·- "' SamnleID Matrix Date (24hr) C=Comc Cont. I ~a~~~ " . ~ . ~ . ~~ " " " ~ .. .. "' µ;i ~ t'"- ~ 

Gll._ER2_WS_2015_11_02_N ws 11/2/2015 G 3 
, . . x I 

I 
.. · I 

. 10() . If= S8 )G 
I 

A 

' · .. · -, 1.J)u ~ ~fi. ' ~ l'.J, • ~ I n > 
·. v I ' 

I 
! 
' 

.· 

Additional Comments/Special Instruction Relinquished By/ Affiliation Date Time Acccptegjly/ _{\.ffiliation Date Time Sample Receipt Conditions 

~}~'[~ nmro.:Y/\ {01'1o 'l ''() YIN YIN YIN 
'I) 'f - /l)Ct-0. 7 Cf)'V.:t JV>a'V ' YIN YIN YIN 

YIN YIN YIN 
3X?.Dt YIN YIN YIN 

• .. 
u -~ t .. 

• • .. 
Sampler's Name Leigh Stickney Mobile# 250 910 0627 • .5 0 . s ~ • .. -a i ~ .. 
San1pler's Signature Date/Time "' e a ·c 

• • "' "' "' 



Chain Of' Custody Reeord 
COC ID: Quarterly_PRl_F.Minnow_HydroQual, Rc-[;'rcsh tfl 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 

Contact Name Leigh Stickney Address 8664 Commerce Comt 

Address P.O. BOX 5000 City . State I 
City Burnaby State BC Postal Code Country 

City Elkford I state BC Postal Code V5A4N7 Country Canada .·· Task Code 

Postal Code VOBIHO CountrylCanada Phone Number Shipping Company 
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Chain Of Custody Record 
COC ID: Quarterly_FRl_F.Minnow_HydroQual, Re-Fresh #1 Page: 1 of 1 

Turnaround Time: Rush: 

PROJECT/CLIENT INFO LABORATORY OTHER INFO 
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City Elkford I State BC Postal Code V5A 4N7 Country Canada Task Code 
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Report to: ----
Company: TECK COAL LTD (ELKVIEW) 

Contact: Michael Moore 

Address: RR1HWY3 

Sparwood, BC, VOB 2G1, Canada 

Phone: 250-425-8868 Fax: 

Invoice To: Same as Report ? @Yes QNo 
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Chain Of Custody Record 
cocm, Page: l of 2 
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Chain Of Custody Record 
COC ID: Nautilus_2015~11-02~chronic Page: I of I 
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PROJECT/CLIENT INFO LABORATORY OTHER INFO 
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Contact Name Jay Jones Contact Name Krysta Pearcy Address 
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City Sparwood !Prov. BC City State 

Postal Code VOB 2GO Country I Canada City Burnaby State BC Postal Code Country 

Phone Number 250 425-611 l Postal Code V5A4N7 Country Canada Task Code 
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Chain Of Custody Record 
cocrn, 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 

Contact Name Leigh Stickney Address 8664 Commerce Court 

Address P.O. BOX 5000 City State I 
City Burnaby State BC Postal Code Country 

City Elkford I state BC Postal Code V5A 4N7 Country Canada Task Code 

Postal Code VOBIHO CountljjCanada 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 
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Turnaround Time: Rush: 
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1.0 INTRODUCTION 
 
Nautilus Environmental conducted toxicity tests for Teck Coal Ltd. on samples collected from 
the Line Creek Operation. Test types included survival and reproduction of a cladoceran 
(Ceriodaphnia dubia), embryo development of rainbow trout (Oncorhynchus mykiss), population 
growth of a unicellular green alga (Pseudokirchneriella subcapitata) and growth of a freshwater 
plant (Lemna minor). Table 1 outlines the toxicity tests that were conducted on each sample and 
Figure 1 shows the locations of sample sites. Samples were transported in 20-L plastic 
containers in coolers containing ice packs. Samples were received at temperatures ranging from 
6.0 to 8.0°C and were stored in the dark at 4 ± 2°C prior to testing.  
 

Table 1. Summary of toxicity testing program. 

Sample ID EMS # Species Tested Sample Collection Dates 

GH_ER2* 200389 C. dubia, O. mykiss, and P. subcapitata April 28 and May 5, 2015 

LC_LCDSSLCC 297110 C. dubia, O. mykiss, L. minor and P. subcapitata April 28 and May 5, 2015 

LC_LC3 200337 C. dubia, O. mykiss, L. minor and P. subcapitata April 28 and May 5, 2015 

LC_DC1 E288270 C. dubia, O. mykiss, L. minor and P. subcapitata April 28 and May 5, 2015 

LC_FRDSDC E288272 C. dubia, O. mykiss, L. minor and P. subcapitata April 28 and May 5, 2015 

LC_DCDS E295210 C. dubia, O. mykiss, L. minor and P. subcapitata April 28 and May 5, 2015 

LC_LC5 200028 C. dubia, O. mykiss, L. minor and P. subcapitata April 28 and May 5, 2015 

*Reference site. Conducted as a single concentration toxicity test. 

 

The Line Creek Operation samples were tested using serial dilutions of the sample with control 
water. Sample GH_ER2 was tested using only a single (100%) concentration with no dilution. 
GH_ER2 is an upstream reference location that is not required as part of the Line Creek 
Operation testing program, but the data for this sample were included here as a basis for 
comparison to Line Creek Operation mine-influenced samples. 
 
This report describes the results of the toxicity tests. Copies of laboratory data sheets and 
printouts of statistical analyses are provided in Appendices A through D. Results of analytical 
chemistry that was performed on the samples tested in this program are provided in Appendix 
E. These samples were collected by Teck personnel at the same time the samples were collected 
for toxicity testing. The chain-of-custody forms are provided in Appendix F.  
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2.0 METHODS 
 
Methods for the toxicity tests are summarized in Tables 2 through 5. Testing was conducted 
according to procedures described by Environment Canada protocols (1998, 2007a, 2007b and 
2007c). Statistical analyses for the tests were performed using CETIS (Tidepool Scientific 
Software, 2013). 
 
 

Table 2. Summary of test conditions: Ceriodaphnia dubia survival and reproduction test. 

Test organism Ceriodaphnia dubia 

Test organism source In-house culture 

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

Test type Static-renewal 

Test duration 7 ± 1 day 

Test vessel 20 mL test tube 

Test volume 15 mL 

Test replicates 10  

Number of organisms 1 per replicate 

Control water 20% Perrier water 

Test solution renewal Daily 

Test temperature 25 ± 1°C 

Feeding Pseudokirchneriella subcapitata and YCT 

Light intensity 100 to 600 lux at water surface 

Photoperiod 16 hours light/8 hours dark 

Aeration None 

Test protocol Environment Canada (2007a) 

Statistical software CETIS  

Test endpoint Survival and reproduction 

Test acceptability criteria for controls 
≥80% survival; ≥15 young per surviving control producing 
three broods; ≥60% of controls producing three or more 
broods 

Reference toxicant Sodium chloride 
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Table 3. Summary of test conditions: rainbow trout (Oncorhynchus mykiss) embryo 
viability test. 

Test organism Oncorhynchus mykiss 

Test organism source Vancouver Island Trout Hatchery, Duncan, BC 

Test organism age <30 min post fertilization, <24 h old gametes 

Test type Static renewal 

Test duration 7 days 

Test vessel 2 L plastic containers 

Test volume 2 L 

Test replicates 4  

No. of organisms 30 eggs per replicate 

Control water Dechlorinated tapwater (hardness ~12 mg/L CaCO3) 

Test solution renewal Daily 

Test temperature 14 ± 1°C 

Feeding None 

Light intensity Dark 

Photoperiod 24 hours dark 

Aeration 6.5 ± 1 mL/min/L 

Test protocol Environment Canada (1998); Canaria et al. (1999) 

Statistical software CETIS 

Test endpoint Embryo viability 

Test acceptability criteria for controls Embryo viability ≥70% 
Reference toxicant Sodium dodecyl sulphate 
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Table 4. Summary of test conditions: Lemna minor growth inhibition test. 

Test organism Lemna minor, strain CPCC# 490 

Test organism source 
In-house culture, obtained from Canadian Phycological 
Culture Centre, and originally isolated from Wainfleet, 
Stinking Barn, Niagara Peninsula, Ontario, Canada 

Test organism age 7-to 10-day old 

Test type Static 

Test duration 7 days 

Test vessel 250 mL glass containers 

Test volume 100 mL 

Test replicates 4  

No. of organisms Two 3-frond plants per replicate 

Control water Deionized water with added nutrients  

Test solution renewal None 

Test temperature 25 ± 2°C 

Feeding None 

Light intensity 4000 to 5600 lux full spectrum light 

Photoperiod 24 hours light 

Aeration None 

Test protocol Environment Canada (2007b) 

Statistical software CETIS 

Test endpoint Number of fronds and dry weight 

Test acceptability criteria for controls ≥ 8-fold increase in number of fronds 
Reference toxicant Potassium chloride 
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Table 5. Summary of test conditions: Pseudokirchneriella subcapitata growth inhibition test. 

Test organism Pseudokirchneriella subcapitata, strain UTCC #37 

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

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

Test type Static 

Test duration 72 hours 

Test vessel Microplate 

Test volume 220 µL 

Test replicates 4 for samples; 8 for control 

Number of organisms 10, 000 cells/mL 

Control water Deionized water with added nutrients  

Test solution renewal None 

Test temperature 24 ± 2°C 

Feeding None 

Light intensity 3600 to 4400 lux 

Photoperiod 24 hours light 

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

Aeration None 

pH adjustment None 

Test protocol Environment Canada (2007c) 

Statistical software CETIS  

Test endpoint Algal cell growth inhibition 

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

Reference toxicant Zinc 
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3.0  RESULTS 
 
The results of the toxicity tests and associated statistical analyses are provided in Appendices A 
through D, with the exception of  data for sample GH-ER2, which are reproduced here, but the 
raw data are provided a separate report (Nautilus Environmental, 2015). 
 
Results of the toxicity tests using C. dubia are provided in Table 6. There were no adverse effects 
on survival of C. dubia in the samples; the LC50 values were >100%.  A small reduction in 
reproduction was observed in one of the six samples (LC_FRDSDC) tested with C. dubia; the 
IC25 was 93.4% and the IC50 was >100% for this sample. No adverse effects were observed with 
this species with the other samples. 
 
Results of the toxicity tests using O. mykiss are provided in Table 7. There were no adverse 
effects on embryo viability in the samples; the EC25 and EC50 values were >100%.   
 
Results of the toxicity tests using L. minor are provided in Table 8; the highest test concentraton 
was 97% as a result of dilution associated with addition of nutrients.  There were no adverse 
effects on L. minor dry weight in the samples; the IC25 and IC50 values were >97%. An adverse 
effect on frond count was observed in one of the six samples (LC_LC3); the IC25 was 75.9% and 
the IC50 was >97%. There were no adverse effects in the remaining samples.   
 
Results of the toxicity tests using P. subcapitata are provided in Tables 9; the highest test 
concentraton was 95.2% as a result of dilution associated with addition of nutrients. The algae 
exhibited growth enhancement in all samples.  Consequently, the IC25 and IC50 values for cell 
yield were >95.2% in the samples.  
 
For reference sample GH_ER2, which was only tested at full strength with C. dubia, O. mykiss 
and P. subcapitata, there were no significant differences in the results compared to the laboratory 
controls.   
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Table 6. Results: Ceriodaphnia dubia survival and reproduction test. 

Concentration 

 (% v/v) 

GH_ER2 LC_LCDSSLCC LC_LC3 LC_DC1 

Survival 

 (%) 

Reproduction 

(Mean ± SD) 

Survival 

 (%) 

Reproduction 

(Mean ± SD) 

Survival 

 (%) 

Reproduction 

(Mean ± SD) 

Survival 

 (%) 

Reproduction 

(Mean ± SD) 

Control 100 22.2 ± 1.5 100 19.7 ± 2.0  100 21.8 ± 1.4  90 18.9 ± 3.4  

1.56 NT NT 100 20.6 ± 2.1  100 21.0 ± 3.0  100 21.2 ± 1.3  

3.12 NT NT 100 18.6 ± 2.3 100 20.5 ± 1.1 100 19.7 ± 2.2 

6.25 NT NT 100 20.2 ± 1.0 100 20.7 ± 1.3 100 20.9 ± 2.8 

12.5 NT NT 100 21.0 ± 1.9 100 20.3 ± 2.8 100 21.4 ± 3.3 

25 NT NT 100 19.6 ± 2.8 100 19.4 ± 2.4 100 19.3 ± 2.8 

50 NT NT 100 18.5 ± 2.9 90 16.3 ± 6.3 100 20.5 ± 2.1 

100 100 20.7 ± 2.3 100 18.1 ± 2.6 90 16.8 ± 2.0 100 20.5 ± 2.4 

Test endpoint (% v/v)        

LC50 -- -- >100 -- >100 -- >100 -- 

IC25  -- -- -- >100 -- >100 -- >100 

IC50 -- -- -- >100 -- >100 -- >100 
NT = Not Tested, SD = Standard Deviation, LC = Lethal Concentration, IC = Inhibition Concentration. 
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Table 6. (continued) Results: Ceriodaphnia dubia survival and reproduction test. 

Concentration 

 (% v/v) 

LC_FRDSDC LC_DCDS LC_LC5 

Survival 

 (%) 

Reproduction 

(Mean ± SD) 

Survival 

 (%) 

Reproduction 

(Mean ± SD) 

Survival 

 (%) 

Reproduction 

(Mean ± SD) 

Control 100 20.9 ± 1.3  90 17.1 ± 6.3  90 17.4 ± 6.7  

1.56 100 19.9 ± 3.4  100 19.0 ± 3.9  90 16.6 ± 6.4  

3.12 100 19.3 ± 4.2 100 18.7 ± 4.0 100 20.2 ± 1.5 

6.25 90 18.6 ± 3.6 100 20.5 ± 1.4 100 16.7 ± 5.6 

12.5 100 20.1 ± 1.5 100 17.4 ± 4.9 100 18.2 ± 3.6 

25 100 18.0 ± 4.5 100 16.5 ± 3.8 100 18.5 ± 3.3 

50 100 20.2 ± 1.8 90 15.6 ± 5.1 90 16.7 ± 4.2 

100 100 15.3 ± 5.9 100 14.8 ± 3.1 100 16.1 ± 3.1 

Test endpoint (% v/v [with 95% CL])     

LC50 >100 -- >100 -- >100 -- 

IC25  -- 93.4 (68.4 – 100) -- >100 -- >100 

IC50 -- >100 -- >100 -- >100 
SD = Standard Deviation, LC = Lethal Concentration, IC = Inhibition Concentration, CL = Confidence Limits.
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Table 7. Results: rainbow trout embryo (Oncorhynchus mykiss) viability test. 

Concentration  

(% v/v) 

Embryo Viability 

 (Mean ± SD) 

GH_ER2 LC_LCDSSLCC LC_LC3 LC_DC1 LC_FRDSDC LC_DCDS LC_LC5 

Control 91.7 ± 1.9 91.3 ± 4.5 95.7 ± 1.6 97.5 ± 3.2 95.5 ± 4.7 95.8 ± 6.3 87.4 ± 3.1 

6.25 NT 84.4 ± 5.9 97.4 ± 3.3 96.7 ± 2.7 95.7 ± 1.9 89.0 ± 4.2 91.5 ± 3.5 

12.5 NT 81.4 ± 7.7 92.9 ± 6.5 97.5 ± 1.7 93.2 ± 4.8 94.2 ± 5.0 86.7 ± 9.4 

25 NT 89.1 ± 4.9 95.7 ± 3.3 97.5 ± 1.7 94.8 ± 4.5 90.8 ± 7.4 90.0 ± 6.7 

50 NT 86.7 ± 3.5 97.4 ± 1.7 98.3 ± 1.9 96.4 ± 2.9 92.5 ± 4.2 87.4 ± 6.8 

100 95.0 ± 4.3 87.2 ± 3.7 96.5 ± 4.9 98.3 ± 1.9 94.7 ± 3.5 97.5 ± 1.7 91.7 ± 3.3 

Test endpoint (% v/v)        

EC25 - >100 >100 >100 >100 >100 >100 

EC50 - >100 >100 >100 >100 >100 >100 
NT = Not Tested, SD = Standard Deviation, EC = Effective Concentration. 
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Table 8. Results: Lemna minor growth inhibition test. 

Concentration 

 (% v/v) 

LC_LCDSSLCC LC_LC3 LC_DC1 

Fronds 

 (Mean ± SD) 

Dry Weight (mg) 

(Mean ± SD) 

Fronds 

 (Mean ± SD) 

Dry Weight (mg) 

(Mean ± SD) 

Fronds 

(Mean ± SD) 

Dry Weight (mg) 

(Mean ± SD) 

Control 82.0 ± 14.2  5.6 ± 1.1  67.8 ± 16.6  5.2 ± 1.4  84.0 ± 5.0  6.4 ± 0.6  

1.5 75.2 ± 8.4 5.4 ± 0.7 85.2 ± 9.5 6.5 ± 0.8 74.2 ± 18.4 6.0 ± 1.0 

3.0 88.0 ± 9.5 6.2 ± 0.8 80.2 ± 8.7 6.4 ± 0.5 83.8 ± 13.0 6.9 ± 0.3 

6.1 78.0 ± 10.4 5.7 ± 0.5 75.0 ± 11.9 6.1 ± 0.9 88.8 ± 11.5 6.5 ± 1.2 

12.1 92.0 ± 11.2 6.6 ± 0.7 82.5 ± 8.3 6.8 ± 0.8 97.0 ± 14.2 7.6 ± 1.3 

24.2 99.0 ± 8.0 7.2 ± 0.5 76.0 ± 7.4 6.1 ± 0.4 95.2 ± 11.5  7.4 ± 0.5 

48.5 87.0 ± 16.0 6.6 ± 0.9 72.0 ± 7.0 5.6 ± 0.7 93.8 ± 9.5 6.6 ± 0.5 

97 69.0 ± 4.1 6.1 ± 0.5 47.8 ± 3.2 5.6 ± 0.5 91.2 ± 16.4 7.4 ± 1.3 

Test endpoint (% v/v [with 95% CL])     

IC25 >97 >97 75.9 (57.9 – 96.9) >97 >97 >97 

IC50 >97 >97 >97 >97 >97 >97 
SD = Standard Deviation, IC = Inhibition Concentration, CL = Confidence Limits. 
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Table 8. (continued) Results: Lemna minor growth inhibition test. 

Concentration 

 (% v/v) 

LC_FRDSDC LC_DCDS LC_LC5 

Fronds 

 (Mean ± SD) 

Dry Weight (mg) 

(Mean ± SD) 

Fronds  

(Mean ± SD) 

Dry Weight (mg) 

(Mean ± SD) 

Fronds 

(Mean ± SD) 

Dry Weight (mg) 

(Mean ± SD) 

Control 93.8 ± 9.9  7.6 ± 0.9  81.8 ± 15.8  5.7 ± 1.0  84.8 ± 17.4  6.3 ± 1.2  

1.5 93.5 ± 7.9 7.7 ± 0.7 93.5 ± 11.1 6.8 ± 1.1 87.0 ± 6.5 6.6 ± 0.3 

3.0 87.0 ± 18.2 7.0 ± 1.3 93.5 ± 8.2 6.6 ± 0.5 81.5 ± 18.1 6.4 ± 1.4 

6.1 93.5 ± 8.1 7.4 ± 0.5 90.0 ± 16.8 6.5 ± 1.2 85.2 ± 17.6 6.6 ± 1.2 

12.1 83.0 ± 13.8 6.5 ± 0.9 88.5 ± 15.0 6.3 ± 0.8 85.5 ± 15.5 6.5 ± 1.2 

24.2 100.5 ± 11.0 7.6 ± 0.8 90.0 ± 8.0 6.7 ± 0.7 89.5 ± 5.1 6.9 ± 0.2 

48.5 97.0 ± 11.2 7.4 ± 1.4 88.5 ± 13.1 6.4 ± 0.9 71.2 ± 4.1 5.6 ± 0.4 

97  89.2 ± 2.5 7.4 ± 0.5  103.0 ± 4.2 7.4 ± 0.4  74.0 ± 15.1 6.2 ± 1.3 

Test endpoint (% v/v)     

IC25 >97 >97 >97 >97 >97 >97 

IC50 >97 >97 >97 >97 >97 >97 
SD = Standard Deviation, IC = Inhibition Concentration. 



Nautilus Environmental 
Work Order #15365, 15376, 15377, 15378  

13 

Table 9. Results: Pseudokirchneriella subcapitata growth inhibition test.  

Concentration 

 (% v/v) 

GH_ER2 LC_LCDSSLCC LC_LC3 LC_DC1 

Cell Yield 

x104  

 (Mean ± SD) 

Stimulation 

(%) 

Cell Yield 

x104  

 (Mean ± SD) 

Stimulation 

(%) 

Cell Yield 

x104  

 (Mean ± SD) 

Stimulation 

(%) 

Cell Yield 

x104  

 (Mean ± SD) 

Stimulation 

(%) 

Control 35.0 ± 1.3  --  34.8 ± 2.8  --  33.4 ± 2.6  --  33.9 ± 2.7  --  

1.5 NT NT 44.5 ± 3.4* 28.1 36.0 ± 2.6 7.9 36.8 ± 2.6 8.5 

3.0 NT NT 63.5 ± 3.9* 82.7 55.0 ± 3.2* 64.8 46.8 ± 1.7* 38.0 

6.0 NT NT 87.0 ± 5.2* 150.4 86.8 ± 5.0* 159.9 71.8 ± 5.9* 111.8 

11.9 NT NT 109.8 ± 5.9* 215.8 107.3 ± 9.2* 221.3 83.5 ± 5.3* 146.5 

23.8 NT NT 114.3 ± 12.0* 228.8 103.0 ± 9.7* 208.6 106.3 ± 8.7* 213.7 

47.6 NT NT 118.8 ± 8.6* 241.7 100.5 ± 6.8* 201.1 113.8 ± 6.6* 235.8 

95.2 102.4 ± 5.7* 192.5 69.2 ± 5.7* 99.3 65.0 ± 6.3* 94.8 121.8 ± 7.8* 259.4 

Test endpoint (% v/v)        

IC25 -- -- >95.2 -- >95.2 -- >95.2 -- 

IC50 -- -- >95.2 -- >95.2 -- >95.2 -- 
NT = Not Tested, SD = Standard Deviation, IC = Inhibition Concentration. 
*Indicates cell yield that were significantly greater than the control. 
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Table 9. (continued) Results: Pseudokirchneriella subcapitata growth inhibition test.  

Concentration 

 (% v/v) 

LC_FRDSDC LC_DCDS LC_LC5 

Cell Yield 

 x104  

 (Mean ± SD) 

Stimulation 

 (%) 

Cell Yield 

 x104  

 (Mean ± SD) 

Stimulation  

(%) 

Cell Yield  

x104  

 (Mean ± SD) 

Stimulation 

 (%) 

Control 32.0 ± 2.2  --  35.1 ± 3.1  --  33.2 ± 3.0  --  

1.5 36.0 ± 3.4 12.5 39.0 ± 4.4 11.0 62.5 ± 4.5* 88.0 

3.0 48.0 ± 4.2* 50.0 57.8 ± 4.3* 64.4 79.5 ± 3.3* 139.1 

6.0 64.2 ± 7.1* 100.8 69.0 ± 5.9* 96.4 106.5 ± 11.1* 220.3 

11.9 85.2 ± 7.6* 166.4 85.2 ± 6.2* 142.7 116.3 ± 10.2* 249.6 

23.8 100.5 ± 12.6* 214.1 119.0 ± 12.4* 238.8 115.5 ± 5.6* 247.4 

47.6 83.5 ± 8.9* 160.9 139.3 ± 10.9* 296.4 90.2 ± 5.7* 171.4 

95.2 72.8 ± 3.0* 127.3 132.5 ± 5.4* 277.2 72.8 ± 7.2* 118.8 

Test endpoint (% v/v)      

IC25 >95.2 -- >95.2 -- >95.2 -- 

IC50 >95.2 -- >95.2 -- >95.2 -- 
SD = Standard Deviation, IC = Inhibition Concentration. 
*Indicates cell yield that were significantly greater than the control. 
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4.0 QA/QC 
 
The health history of the test organisms used in the exposures was acceptable and met the 
requirements of the Environment Canada protocols. The tests met all control acceptability 
criteria and water quality parameters remained within ranges specified in the protocols 
throughout the tests. There were no deviations from the test methodologies. Uncertainty 
associated with these tests is best described by the standard deviation around the mean and/or 
the confidence intervals around the point estimates. 
 
Results of the reference toxicant tests conducted during the testing program are summarized in 
Table 10.  Results for these tests fell within the acceptable range for organism performance of 
mean and two standard deviations, based on historical results obtained by the laboratory with 
these tests. Thus, the sensitivity of the organisms used in these tests was considered 
appropriate.  
 
 

Table 10. Reference toxicant test results.  

Test Species Endpoint 
Historical Mean 

 (2 SD Range) 

CV 

(%) 
Test Date 

C. dubia 
Survival (LC50):  2.1 g/L NaCl 2.0 (1.6 – 2.4) 11 

April 22, 2015 
Reproduction (IC50): 1.4 g/L NaCl 1.5 (1.2 – 1.9) 14 

O.mykiss Embryo viability (EC50): 6.7 mg/L SDS 4.1 (2.2 – 7.6) 36 April 29, 2015 

L. minor Number of fronds (IC50): 4.1 g/L KCl 4.1 (3.1 – 5.4) 15 May 20, 2015 

 P. subcapitata Growth (IC50) 38.6 µg/L Zn 26.4 (13.6 – 51.1) 39 May 5, 2015 
SD = Standard Deviation, CV = Coefficient of Variation, IC = Inhibition Concentration, EC= Effective Concentration, 
LC = Lethal Concentration. 
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Ceriodaphnia dubia Summary Sheet 

Client 

Work Order No.: 

Teck l'.oCt( Start Date/Time: _l\Jc..;~.::::a,c:i-Li-"b-'-/""'Js:.........@-'-'G"'D-'-""'""'h __ _ 
Set up by: _ __;:fV'l_..,L""'--------

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

Sample ID: \..CU'. D.S~ LC.l _VJ ~-)0\l"-o:S-- vl,_rJ 2) At least 60% of controls have produced three broods within 8 days 

Sample Date: tv\Cvci t;/i';; 3) An average of>IS liveyoung produced per surviving female in the 

Date Received: 

Sample Volume: 
MtW 1/IS 

Test Organism Information: 

Broodstock No.: 

Age of young (Day 0): 

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

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

NaCl Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: 

7-d LC50 (95% CL): 

7-d ICSO (95% CL): 

control solutions during the first three broods. 

4) Invalid if ephippia observed in any control solution at any time. 

WQRanges: 

T (°C) = 25 ± 1: DO (mg/L) = 3.3 to 8.4 ; pH = 6.0 to 8.5 

041-4\SA 
<24-h (within 12-h) 

D 

g/L NaCL 

g/L NaCL 

7-d LC50 Reference Toxicant Mean and Historical Range: 

7-d ICSO Reference Toxicant Mean and Historical Range: 

).D(\.\,-1.+) 
\,'S (1:1-J,q) 

g/L NaCL 

g/L NaCL 

CV(%): 

CV(%): 

Test Results: 

LCSO % v/v 95% CL 

Reviewed by: 

Survival 

')I Do 

>I De 

\ I 
14 
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Chronic Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

Client: 
Samplel,D: 
Work Order #: 

Bt~(o% StartDate&Time: M~~~~/hJI, ;; (' ,[J:t;:C C ,_\!'l,_)tt'>-•S--~op Date & Time: M 1J (if $vD h 
l'.:>5t(o Test Species: Ceriodaphn dubia ~ 

Davs 

concentrron 0 1 2 3 4 5 ';A,-,-,f 7 
- ' , .. ,' ':' '; 

old' -~ 
.. 

('IN nrO init. · old new old new old .. new new old new.; new. .final· 

TemDerature 1°Cl _>t,O ?l\- 0 ' u n 1t;::.,{) '.14;.0 150 'lu J') ~JDJ-:;;; -f?4 15,c; t~l.v ~o \ 
DOlma/Ll 9 l Cj. 0 ,, 0 l"..-1- IQ 't; 2 l'.J..0 /l;,1' ~ &.i ,V? )'.[; """I :'t> '\. 

DH e.o ::i.1 .4 nl~ 'ii·D .1¥>, IL\ :;r.;i 1S.c 1-:'l- 'S.0 -1.=t '\ 

Cond. luS/cml ~18 ').0 ;;;(\:> (JN 1..-l ).).. :i, 'J.,1,() 2:i.4 '\. 
Initials y llf .fmV> OifJ I +1fY\~ 1-b'Mll 't l'Yl~~ ~ MLl '\. 

' 

Days 

Concentration f) 0 1 2 3 4 5 :>::;..,,,LI; 7 
;, 5-b 011C1Ji11 ... -·hlit· ., ... old .new Old .new- • •01<1 new old new old new ;t,>% !· .• nE:w fina1 

Temperature (°Cl 1\l.S 'Lil-/() lU.h I '~C., 1 V ::i•+.o !.':! .D r l\ ,Q '16\0 'l)<,$ '5.1) 1'Ji..\.O '1 ~.v i\ 
DOlma/Ll 1.'1 ::j. '/.. ~,I -0 i-4; 7:::/- ':t.- 1-1' ~-r .b )5"l~ :i. ~ '\. 

DH t.9 +."! +&\ ~ .'1-- 'l ·3 1v ~ . t ::r ?J' ~.o -:::r 150 :j. ::t ' 
Cond. lnS/cml C);;>5 'J..-1~ .::llS 2,;\C ').).=! ,~ ::::? 2. '"1 '\. 

Initials Llf' 
. JIN :rm\¥'1 l l'l Llf \ . d\l\LI ..... ,, rw I tf\I ':, '\. 

Davs 

Concentratio~) 0 1 2 3 4 5 
,.., 

7 

/06o/a(11lu init old new old new old new· old new : old .. ,_new .,.'bk( new final 
Temoerature (°Cl 1;;i5,0 21.tlJ l{,Q 'lt,..,,U ;zc;.o ')],-.Q IM,U '16'" v..5 "~.IJ 1,UD 2.tv '\ 

DO (mg/L) iPI 1.'/; :5.'1 ~-"li ~' ~¥15 :L -f.b 'lJ (,.;- 9\ .'i .:st~ '\ 
DH i.o 1.9 r; ,Q 1-::i:, '1 9.;·?:. B.k- :z_ .f!: I 'b, I 'ti ~- \ 1-:i, '1 

Cond. luS/cml s J\1, ~ 1 '527_ 'Sd. - t::;?, (, 5"<'1 ~ 1;-"} ., "" Initials (l.J} rt "'I :JW L•" ~•L1 ttYl () "Al: \. 

Control i C(f,6 {fl/ u I Analysts: 

I Hardness* f{)U 2(.,'li 
, 

' 
I Alkalinitv• . , . I . •' 40 1 lo lo 
• mg/L as CaC03 
WQ Ranges: T (°C) = 25 ± 1; DO (mg/L) = 3.3 to 8.4 (mg/L) ; pH = 6 to 8.5 

Reviewed by: __ r~'--o/'~--+o-r 
Date reviewed: <Ji'.;;;;f)2/ If 

Sample Description: (\f ify 70/"IQ.. pp{: f rt:;;;;,t' 

Comments: Broodboard Used: ~&'2Y&Y lS A 

Version 1.2 Issued Jan 26, 2011 Nautilus Environmental 



Chronic Freshwater Toxicity Test 
C. dubia Reproduction Data 

Client: 
Sample ID: 
Work Order: 

leciL teal 
LC_ Le OS'>U:C !!l<;-:>o1S- O'r-Ob_ N 

1S'.H(p 

Start Date & Time: Mct"I- ro I 15 €-'i3/XJ) 
stopDate&Time: l\i\c~ 12/11" {<) J';"oot\ 

Setupby:-.:..M=c_· _____ _ 
o/0(010) 

Days Concentration: · rof.. Concentration: Concentration: . , \ J 
A B C D E F G H I J lnit A B C D E F G H I J lnit A B C D E I F I G I H I I I J I lnit 

1 ,,,,. ,.,...- ,.,...- ,.,...- /. ,,,,. ,,,,, / / / t-~ / ,.,, / ,,,..- / ..... - / / ,,,... t-l ,,..- ,....... ..... .....- / ,..,,. / ,,,.., ..... ..,..,, I {~t.. 
2 / / / //I/'// / /. rfl/V, / ~~ /·/. /" f / _,.· "'"" / ~· / y·/ ,· ., · / / ·, .. 1'°"'1• 

3 ,. / / ,/ /,,// / / /·1'1ff//; 1//1/ ,/ ,/ / / / / ,//(/Jf1f /./.11/ v .. / ;/ / ,/ ,//'ltlff/ 1 

4 3'-f 3 ·-., 'f ~· '3"\75\1 A v"l--~ 2-3 '< ,, ) 2-·3 A~ 2..-3 J 3 / 1-'.'.> 2.-:l <c 
s b Ci "'l- "!- "I 'f. =!- v :J. 't Jul) k> 1::/- "I '?: )S 'C ~ ::j, , ~ ::/. :JIJU "./ "!- 9- ~ {_ 6 "'1- "I- '!- 'j- Jb( 
s ll a· 10 II II ID \1 10 fO Cl lllt "I Y II II 11 l:Z II /O l::l- '"'! illL1 rt "I !O 10 1 I '1 II °t 11 1-0 rll1'1 
7 

8 

TotadJ.l? I 11' IJ4 l :>\ 12:;..l).1 I '2-111'51:i()L\111Ml1il"tl l%11bl-j.,\IH:i-J::lf7il:i./ l2D l<J.2-l /q 1mt71 /411'lJl:ibl~wTTsTJOI l"I l2012'D !Nit 
I I 

Days Concentration: b1~S Concentration: '\,:}, Concentration: ~ 
A B C D E F G H I J lnit A B C D E F G H I J lnit A B C D ! E I F GIHlllJllnit 

1 I / I /I / I / I / I / I / I/ I / I/ I CL I /I /I /I / I / I / I / I/ I / I/ I le< I ....-1 / I ,,. I/ I/ I/ /I / I / I / I i'-l 
2 / __ ,.,.- ,.,.,_.,,/ / 

// -// / 
/'/r/l ··dm / //,Y.:'1 

4 I~ T~ r.,_. I '.l !vi /h l"'i?il '2..-I vl,0-, I LI J 1:$ 11-1"2--I '31-:;, 1/12-1"2-IP::> 1.5 17 1:-i. I/[ i--1 <I J 'vl"Z-1 "') 1,.,__ 

s 1 Yi I h I i I "I- I 7: I~ I ::i I ~ Ii I "I- !Jw I '1 I 9 I -:i. I"!- I t I '8' I :i- 11 I :i- I '1 l::iwl "I- I '1 I 7; I 9 I "I- I? I 'f q l'g Iv IJw 
s 1 fo I to I CJ I 11 I 11 It ::i. I\ 2.1611-1 c I Ii I md 11 I Ii I io I ti5Tii I 11 I I l-1 Lill ;2..1 t2-I md CJ II iJITiJ I 1 ol °I I q 112 11 11 'l.i 1 VI ()11: 

7 

8 

Totail:t..f I tt 11'1 h.l I "211 z.ol·J.);j 1~ I J;ol ;;-<>lll'lql"2.l.J '.131.):ll I IQ I ::i. I ll?i l:i::i .. 1Ftl.i( ln..[rni:jl 1 Q I 2:i.l .J.i I 11s-l I '5 I 2ol 2:2.f 22[2::i.l 1 S-14Wt 
Da s Concentration: 0 Concentration: Concentration: 

y A B C D E F G H I J lnit A B C D E F G H I J lnit A B C I D I E I F I G I H I I I J I lnit 
1 1....- , .... I .. I / I ,. I / I ,. I ; I /' I / I 61. I •• I / I / I / I / I /I / I / I / I / 1-?t 
2 I/ I _,./I/I . ...-1 /l--1/ I /I /ill711 I/I .. + /1·/1· ..-I· /I /I/I /I /clt\MJ , -- //~/ .. J1rhL 

~ '3 'f J, :J ,,,,. 
s 1 "!- I <l I ::i. I :i. I t; I v I ,/ I 'O Pr I 'ii l:'lvlll s I I, I -q. 1·:::z-. I .I l::t=-T?JT '\ I I.\ I ::r I J1· • 
6 I 111 Of I ID I 1 ii I ( 1·11.:f 10 I 10 I r' 11 ~ lll)tJI {O I Ci I 9 111 I ID I 10 11 D I '1 110 I °I I mt 
7 

I 

8 

Total! I Cl ).Q 11 "1 I 22. I I b 11 ~ 11 b IJ.o 1:2.f I).<> lmOl 1 ~ 11 )l IJ-b 12./ I / :i. l.itilU>lf(,, lrt-l 1ci I me 
I ' I 

Notes: X =mortality. )e:fY'l_ 

\ 
A j/ Sample Description: ( r2C{ l qet ~ (e'tJrJ.. 

Comments: Total# Younq only based on the first 3 Broods, Fourth and subsequent tm1ods nut included in tatal count. 
~-

Reviewed by: Date reviewed: J~,- -i....J (~ 
Version 2.1 Issued July 29, 2009 
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CETIS Analytical Report Report Date: 

Test Code: 

22 May-15 13:52 (p 1 of 2) 

15376e I 04-9818-6429 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 02-5469-3560 Endpoint: 
Analyzed: 22 May-15 13:52 Analysis: 

Batch ID: 18-4 795-0276 Test Type: 
Start Date: 06 May-1513:00 Protocol: 
Ending Date: 12 May-1515:00 Species: 
Duration: 6d 2h Source: 

Sample ID: 08-2003-7136 Code: 

Sam pie Date: 05 May-1514:34 Material: 
Receive Date: 06 May-15 08:34 Source: 
Sample Age: 22h (7 'C) Station: 

Linear Interpolation Options 

X Transform Y Transform Seed 

Log(X+1) Linear 1908769 

Point Estimates 

Level % 95°/o LCL 95% UCL TU 

EC5 >100 NIA NIA <1 

EC10 >100 NIA NIA <1 

EC15 >100 NIA NIA <1 

EC20 >100 NIA NIA <1 

EC25 >100 NIA NIA <1 

EC40 >100 NIA NIA <1 
EC50 >100 NIA NIA <1 

Gd Survival Rate Summary 

C-0/o Control Type Count Mean 

0 Negative Control 10 
1.56 10 
3.12 10 
6.25 10 
12.5 10 
25 10 
50 10 
100 10 

6d Survival Rate Detail 

C-% Control Type Rep 1 Rep 2 

0 

1.56 

3.12 

6.25 

12.5 

25 

50 

100 

Negative Control 1 

000-469-187-1 

6d Survival Rate CETIS Version: CETISv1.8.7 

Linear Interpolation (JCPIN) Official Results: Yes 

Reproduction-Survival (7d) Analyst: Jeslin Wijaya 

ECIEPS 11RMl21 Diluent: 20% Perrier Water 

Ceriodaphnia dubia Brine: 

In-House Culture Age: <24h 

30EOC610 Client: Teck Coal 

Water Sample Project: 

Teck Coal (TECK COAL) 

LC _LCDSSLCC_ WS_2015-05-06 _N 

Resamples Exp 95% CL Method 

200 Yes Two-Point Interpolation 

95% LCL 95°/o UCL 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

Calculated Yariate(AIB) 
~-~·~----~-· 

Min Max Std Err Sid Dev CVo/o %Effect A B 

1 0 0 0.0% 0.0% 10 10 

0 0 0.0% O.Oo/o 10 10 

0 0 0.0% o.0°1o 10 10 

0 0 0.0% 0.0°/o 10 10 

0 0 0.0% 0.0°/o 10 10 

0 0 0.0% 0.0°/o 10 10 

0 0 0.0% O.Oo/o 10 10 

0 0 0.0% 0.0% 10 10 

Rep 3 Rep4 Reps Rep 6 Rep 7 Rep8 Rep 9 Rep 10 

CETIS™ v1.8.7.16 Analyst: __ _ QA:. __ _ 



CETIS Analytical Report 

Ceriodaphnia 7~d Survival and Reproduction Test 

Analysis ID: 02-5469-3560 Endpoint: 6d Survival Rate 
Analyzed: 22 May-1513:52 Analysis: Linear Interpolation (ICP!N) 

6d Survival Rate Binomials 

C~o/o Control Type Rep 1 Rep 2 Rep 3 Rep4 Reps 

0 Negative Control 1/1 1/1 1/1 1/1 1/1 

1.56 1/1 1/1 1/1 1/1 1/1 

3.12 1/1 1/1 1/1 1/1 1/1 

6.25 1/1 1/1 1/1 111 1/1 

12.5 1/1 1/1 1/1 1/1 1/1 

25 1/1 1/1 1/1 1/1 1/1 

50 1/1 1/1 1/1 1/1 1/1 

100 1/1 1/1 1/1 1/1 1/1 

Graphics 

-·- • • 
00 

00 

'" 

000-469-187 -1 CETJS™ v1.8.7.16 

Report Dale: 

Test Code: 

CETIS Version: 
Official Results: 

Rep 6 Rep 7 

1/1 1/1 

1/1 1/1 

1/1 1/1 

1/1 1/1 

1/1 1/1 

1/1 1/1 

1/1 1/1 

1/1 1/1 

22 May-1513:52 (p 2 of 2) 

15376e I 04-9818-6429 

Nautilus Environmental 

CETISv1.8.7 

Yes 

Rep 8 Rep 9 

1/1 1/1 

1/1 1/1 

1/1 1/1 

1/1 1/1 

1/1 1/1 

1/1 1/1 

1/1 1/1 

1/1 1/1 

Analyst: __ _ 

Rep10 

1/1 

1/1 

1/1 

1/1 

1/1 

1/1 

1/1 

1/1 

~ 
jv.p,z./ 1( 

QA:. __ _ 



CETIS Analytical Report Report Date: 

Test Code: 

22 May-1513:53 (p 1 of 2) 

15376e I 04-9818-6429 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 04-4 727-2928 Endpoint: Reproduction CETIS Version: CET1Sv1 .8.7 

Analyzed: 22 May-15 13:52 Analysis: Linear Interpolation (ICP!N) Official Results: Yes 

Batch ID: 18-4 795-0276 Test Type: Reproduction-Survival (7d) Analyst: Jeslin Wijaya 

Start Date: 06 May-1513:00 Protocol: ECIEPS 11RMl21 Diluent: 20o/o Perrier Water 

Ending Date: 12 May-1515:00 Species: Ceriodaphnia dubia Brine: 
Duration: 6d 2h Source: In-House Culture Age: <24h 

Sample ID: 08-2003-7136 Code: 30EOC610 Client: Teck Coal 

Sample Date: 05 May-1514:34 Material: Water Sample Project: 

Receive Date: 06 May-15 08:34 Source: Teck Coal (TECK COAL) 

Sample Age: 22h (7 'C) Station: LC _LCDSSLCC_ WS _2015-05-06_N 

Linear Interpolation Options 

X Transform Y Transform Seed Resamples Exp 95% CL Method 

Log(X+1) Linear 1493458 200 Yes Two-Point Interpolation 

Point Estimates 

level % 95% LCL 95°/o UCL TU 95% LCL 95°/o UCL 

IC5 33.41 2.905 78.93 2.993 1.267 34.43 

IC10 94.14 22.65 NIA 1.062 NA 4.414 

IC15 >100 NIA NIA <1 NA NA 

IC20 >100 NIA NIA <1 NA NA 

IC25 >100 NIA NIA <1 NA NA 

IC40 >100 NIA NIA <1 NA NA 

IC50 >100 NIA N/A <1 NA NA 

Reproduction Summary Calculated Variate 

C-% Control Type Count Mean Min Max Std Err Std Dev CVo/o %Effect 

0 Negative Control 10 19.7 15 22 0.6333 2.003 10.17% 0.0% 
1.56 10 20.6 17 23 0.6532 2.066 10.03o/o -4.57°/o 
3.12 10 18.6 14 20 0.718 2.271 12.21°/o 5.58% 
6.25 10 20.2 19 22 0.3266 1.033 5.11o/o R2.54°/o 
12.5 10 21 17 23 0.5963 1.886 8.98%1 R6.6% 

25 10 19.6 15 22 0.8844 2.797 14.27% 0.51% 

50 10 18.5 13 22 0.9098 2.877 15.55°/o 6.09% 
100 10 18.1 12 21 0.836 2.644 14.61%.1 8.12°/o 

Reproduction Detail 

CR% Control Type Rep 1 Rep2 Rep 3 Rep4 Rep 5 Rep 6 Rep 7 Rep 8 Rep 9 Rep 10 

0 Negative Control 20 18 20 21 22 21 21 15 20 19 

1.56 17 18 23 21 22 23 21 20 22 19 

3.12 14 18 20 20 20 15 20 19 20 20 

6.25 21 19 19 21 21 20 22 19 20 20 

12.5 22 23 20 19 21 23 22 17 21 22 

25 19 22 21 15 18 20 22 22 22 15 

50 19 20 19 22 16 15 13 20 21 20 

100 18 18 20 21 12 20 20 16 17 19 

000-469-187-1 CETIS™ v1.8.7.16 Analyst. __ _ QA: __ _ 



CETIS Analytical Report 

Ceriodaphnia 7-d Survival and Reproduction Test 

Analysis ID: 04-4727-2928 Endpoint: Reproduction 
Analyzed: 22 May-1513:52 Analysis: Linear Interpolation (ICP!N) 

Graphics 

000-469-187-1 CETIS™ v1 .8.7.16 

Report Date: 
Test Code: 

22 May-15 13:53 (p 2 of 2) 

15376e I 04-9818-6429 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Resu Its: Yes 

Analyst: __ _ QA: __ _ 



Ceriodaphnia dubia Summary Sheet 

Client: leek: toed 
Work Order No.: 1$3]-b 

Sample Information: 

Sample ID: LU . .l? ~INS _:w\ s--DS -oLN 
Sample Date: 

Date Received: 
MCIA{ to/is 

Sample Volume: 

Test Organism Information: 

Broodstock No.: 

Age of young (Day O): 

Avg No. young in first 3 broods of previous 7 d: 
Mortality (%) in previous 7 d: 
Individual female# used ;o,s young on test day 

NaCl Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: 

7-d LC50 (95% CL): 

7-d IC50 (95% CL): \.4 ( Q,q - J ]J 

Start Date/Time: __.N"'-'~-l""i+k~/~15-_Q~\_J.~J;"D_h~-
Set up by: _ __::PJ\ccl"-'---------

Test Validity Criteria: 
1) Mean survival of first generation controls is ~80 °/o 

2) At !east 60%1 of controls have produced three broods within 8 days 

3) An average of ~15 live young produced per surviving female in the 

control solutions during the first three broods. 

4) Invalid if ephippia observed in any control solution at any time. 

WQ Ranges: 

T (°C) = 25 ± 1; DO (mg/L) = 3.3 to 8.4 ; pH = 6.0 to 8.5 

04241\;i} 
<24-h (within 12-h) 

0 

g/l NaCL 

g/L NaCL 

7-d LC50 Reference Toxicant Mean and Historical Range: 

7-d IC50 Reference Toxicant Mean and Historical Range: 
)..O ( !. \?-1.<\-) 
\,'5(1;1-1,q) 

g/L NaCL 

g!L NaCL 

CV(%): l I 
CV(%): \4 

Test Results: 

Survival 

LC50 % v/v 

IC25% 

IC50 % 

Reviewed by: Date reviewed: 
~~~~~~~~~-

Jan 26, 2011; Ver. 2.0 Nautilus Environmental 



Chronic Freshwater Toxicity Test 
Initial and Final Water Quality Measurements . 

Client: 
Sample ID: 
Work Order #: 

start Date & Time: /Yla.'1 0 J.lse1QSotl . 
Stop Date & Time: l'!li'tM ! 3 ff5 0\) Tt516\I\ 

Test Species: Cerio aphnia dubia 

Da's 
Concentration 0 1 2 ).t~ 3 4 5 - , I I oli( new ,. «>id ' .· .. I 

11irr110 init. new old new old. new .old · new 
Temoerature l°Cl 01.1.0 ?~.o 1'2.L\.O iiJ. u :l.'\--D !l ;;:,::,; ''i4.0 '15'>,"' VJ .. -'> ~hn 17~1) 

DO Ima/LI '61 c:i. ~ It 0 -::+ "i, i 2. . .< i,.1/ ~'! &-I ,\.\ ~{)/ 

oH t),O ::i-. f ~: t\ -,i:::r "l · i) - ( ol i J .. ..r Sl..o -.I~ ?-.0 
Cond. tuS/cml 3113 '7.--C>Oi 2-t3 1 ' ),~'? 12 {/ 

Initials /U,f ' ~ l JIN "~ tli1l1 j::j'lfl 1r11\ 
~ 

Davs 

Concentration 
1

) 0 1 2 3 4 5 
;, ot:.O .11 Cl4 v init. old new old new <>Id new. old '··new old new 

Temoerature 1°Cl ()\,\, 0 ?4,i'l 'J,0 ,,-;. 0 ::l.l\-.':J ?.<\:by tcO ""~ ~ '.!>. () f.1.1 
DO(mg/L) 'f,q ::t. 'I . I ~~ i·3 ?r~ J. i -:r> ~-\ 

DH 1.'l 1.::1 ,.>, 0 7t.B '0·3 '::I .l 'i''.I~ 1-. 'l 8.o 
Cond. luS/cml dOl\..\ '71-=5 2'.l.i , ;;, >_!. '.l?>f 

Initials v ,,p H\llio/1 '.Jl,'\.I :( M \ l\,~ll -

oa-s 

Conce~~~/i~j 0 1 2 3 4 

11 .• fflo IJ •. 1rlit. I old -:·.·--.new/ old. 
'' •,' 

Old· old ::new. , .. new new 
Temoerature (°Cl ]\.(,0 Zif..O '111 D 7.f, "J ::ll\-.S Y\.IJ 7C.l0 ~~" -v-i}5 

DO (mg/L) '1.'] ";f. q e ']...- ":I. 't' - 2 -=[. °i 6\ -:r.S ~." 
oH t,9 "C;f.''i o.o 1·..i-1 ~-3 ,_o 'i '11-- h"' '15.o 

Cond. luS/cm) a?,f 1-:::i:: J.- ::nG -if~ ,-- /iO'h 
Initials ",,,(! £1<JAJ-j/) JIN HY\i I Mi"\ 

Davs 
Concentration_ 0 1 2 3 4 

I ()/Jo/,, fill Ii init. : oJd. new old new. old new old new 
Temoerature 1°61 ;v~,o 7'+.fl 'JU,() 1£.U ;::i;;-o 174;\:; 'lll,0 h..:C', 21 ·'\.4. 5 

DO(mg/L) ifl,.O "!, 0, @~ --1-t:n '3·7_ 1"1 f1 ').- )''.:> l),e> 

pH ':j,q i.9 -:i.a K.Cl '<'.. l '6-'Y <"? · 1 /..,1 ... i.o 
Cond. luS/cm) 1ll'l -it;; 1S9 ::t00 ~,.2-

Initials l),f ' ~ f iY i '.l-llil!Jl'll ru1rn i\" :l 

• mg/Las CaC03 
WQ Ranges: T (°C) = 25 ± 1; DO (mg/L) = 3.3 to 8.4 (mg/L) ; pH = 6 to 8.5 
Sample Description: 

Comments: Broodboard Used: 

Version 1.2 Issued Jan 26, 2011 

';f~ I 
1:::n- 0 

.'.2-2 ~ 
DV\! v'i · 

5 

old new 
h~O ,1t1,D 
J ."S a I 

l.J :..!- c;,,{VCJ 

?R.: Q 
..----, ~f ~Ji~ 1 

' 

5 
old new 

1'" 0 ?V 0 
::i:. ./l .4 1 
l< ~.b 

'::f-{--,() 

1-HVlVYI 

Analysts: 

Reviewed by: 
Date reviewed: 

6 7 

old new final 
24-.S )\j.;O '.1..6.t 
~--l 'il .1) -:f:5 
').. !O ~~ l ::l~1 . 

2i"r ,.~ "U'1 
:JW :f'i'l\\11' 

6 7 

old new final 
24-.S :J\4.0 lfi.1 
'f .?, - ·....,, .o'r l'°J :J. i_., 

"'+·'I r:=i- ':};t-
;;t ~o 2.1!,0 
\(<./!-Ii{ tmfl\ 
~ 

6 7 

<>1d new. final 
?.!~ s al.\o 11\.~ 
't-S C ~"' ':'.l: ~ 
1-· i- t.T- A:;.-

ciG\'1 ~ 
\'\.:'.) f i-11 A t:IYM 
(:VB.. l 

6 7 
old · ·'new :final 

1.lf S ';,{'-\,0 :11. .i 
't·lt- " l.oil""• rx.:: ·A--,"" 

'il·O :r1 -=t: q 
-.:jS'• 1'7.Jt, 
l\').Nl:t 11Jil!'l'l . 

(j)8'.1-

Flmn,.w411w:O,ec,rw 

,,et;7/1~c 

Nautilus Environmental 



Client: 
Sample ID: 

Tec,,t Coec[ 
I. c__ L(,'!) _ \/\\\,_ J,D\5 -DS- -D\,_ N 

Work Order: JS ?;JG 

Chronic Freshwater Toxicity Test 
C. dubia Reproduction Data 

"/o (u1v) 

StartDate&Time: fVl(dJ~lo/iS <.')/,~SOS 
Stop Date & Time: fefi i'31t'f o:; I Q;;(Ok) 

Set up by: _.'--M-"L"-''--'----------

Days Concentration: Co -.\10 Concentration: . I'd 
A B C D E F G H I E F G H I J lnit A B C D E I F I G I H I I I J I lnit 

1 / / / / / </ ./ / / / {-t;_ / / / / / / / / / /' [-C ·'' ./ / .,.- / ./ / / / ,/ l-t 
2 /// / ~///~'°· /··7»ti;_-v. ?/..-/·,,.-/ ... /// / .. t/JfJ;/' -,- .. ,..,-_,<//_,_ /frJYrl 
3 / / / / / / / ./ / / Mt / / / / / / / ./ / / fl'll7 ./ / / / ./ _., / / / / 111/_;j' 
4 :; '] '-{ 3 '-( 3 s .,, i-1- 'I "". ~ ~ <: ./ / \ 2-- 3 '.$ -~ ') "" :s '2.. '3. ) ' 1..- 3 .,,,, ~ 
sK8~~8ol~l~IA4-~n~T~n~~~ ~~+~~~,~~~· 
6 J ..... v" v v .._/ v" v v v Jlt>J v 'V' J 9 ../ '-"' v" ...,.. v ./ ·'.l~\I v ._,/ ,/ v \/ v' ..... ~ v- ,..,. JV\) 
1 I IA IOI/ I"-< /;1,./7 If /ti 1wnr; '1 1:.1.11t.-:i11 ::t. II tn ';J 1 ·,1-w1v1, IOI! /If;;(./;.,, ft {01! 1 L I/ •mr . 
8 

ITota1""1 .. 117I '7.1 'JC '72.. FL'71 ']f. 'J'.)Wlijr1 .:J". "JI')£,'" ., :Ll'J\'l( 'JI 'J.l-trfl/YI ,,, .'il"ll 71 1 .CJ jtj H'l /'1/f.J~ 
I • ' 

Days Concentration: b • a..5___ Concentraii~~~-T~, Concentration: 
ABC DEF G HI JlnitA BCD EFG HI JlnitA BC DIEIFIGIHll[Jllnit 

1 / / _.. / / ~ ./ / / / (:-l / / / / / / / / / / (.-<... / / _..,., / ,/ / / /' .,,...,,. / (;.-\.. 
2 / v· .v· ./ / .. / ./ / .. / / '1tl/J / · / .. / / .v .. v .. / ,,,,., ,v· /. ftJfJJ.~.~ ~-/. ,..,/v--· / /" v /7111YJ 
3 ,,..,. / / ,.. / / / / / ./ -~ill v / _,, v _,.. / ./ ./ / / 111/; / / / ' ,,.. / / ,... ,/ / <111t1I 
4 6 3 1..- 3 3 ~/ '?, v z 0 • 1- 1 '1 'I ' '-f :1 3 '1...--- v p.., '2- 3 3 / "' "' '1 .,__ 5 3 "~ 
5 !',) n· lo •::.-r )") -'-!- 4- lo 1~ 'J 1Vl//tl t';l '1 j'.q- ., -=r B +-1'1 \3 5, M/)'I )'""; q K (,-, 7". l-, j b n ,..,.. '11'11'-i: 
6 v v" v v" ...,,.- -../ . .J v . .,, ·./ ;JIN ,,,, v v ,,,- v v- ,_.,..- v -../ 9: ;:JV0 ,_,. v v 11 ../ J =f v "' /" ::l;;VJ 
1 " iv I? u ,, •r :t., 11 rl '"" '411/J 11 fL u ,,, 1fl.111 '-1 iti 1ri ,/Wf, ,, "' .., ,/ 1? 1-t 'l 10., '"' ftnJ 

I " " y ·• ~ I 
8 I At.- , 

Tota1'rll'1r7r" ',,,'JI<. ft/ /I'(} ffflll'll?I "'1')7~Jl"Jl\7J.r'rJ It/ TJ.71'. fS 'fYiil 'U .,, ?r 11·/l.lf<., 11 (J"'. f}f' 1·1 
. - •. ' y 

Da 
5 

Concentration: --c.;n Concentration: fr[) Concentration: 
y ABC DEF G HI J !nit ABC DEF G HI J lnit AIBICIDleiFIGIHIJIJllnit 

I 1 .,,,,,,. ,,,,,,,,. / ,..,.. / r ./ .r / ,,.,.,.- t1... / / _,,,, / / / / / .,,.,., / G.-1.._ - .. i"~-i-::;:;:r'-1 ~ ~11t; 

'2V/VV.V/...-/V/_/'PJ.1v-/.//,V"/ .. v ... Vv/,rrv1 I I I I I I I I I I I 

3 1./l,... I .VI/ I/ I/ J/ 1 _,..I/I/ IMLll/ I/ I/ I vi ,,.I,..· I .r I ,-1 /Iv IMt: 
• 1 v11, I 111 I 3 I .XI 3 I i.:-11 I vl=...L.1=1.i/ I >I J-.1'2--1 2-I .? l..J 12--l 1, IA·,, 
s l<J-1 l.'.:ilR l:q-1;q-l1 l.:::i-18183 I bflvll>ll l:::t-1 '/- lfl I,/ l::J- lb It,:, 1£..i I..-:+ l/'...,tl!Yl1Yl 
a I :J, I v' I vi V'1 ::;; I \ I ":'"I ".'.""I -iT7TJINJ _;,;I q I J I .i:i I _...,. I ..,,. I.,.,.. I '/'I ._,. I / I '.l11v 
1 1 f,., 11 OI i DI~ I q I TTI rrRT'll h 1Ri'I~ ~ I./ I '9 1fbl8l(J~ffilf DJ:::t-L':'.l-H1.M 
8 

Total! f".1..1 !'~ l?J I ~j jq -"I 'I I I i YI 1'1/'j I l.41-!lnn4 I :ti 1·;s121!>1 !RTl::Ailt;I' I ::fFl 'ii l U i I "'~"' 
" 

Notes: X =mortality. 

Sample Description: G e ( 
~~~~""-~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

Comments: Total# Young only based cm the first 3 Broods, Fourth and subsequent broods not included in total count. 

~/ Reviewed by: 

Version 2.1 Issued July 29, 2009 

Date reviewed: ~~ ?.....} {.(" 
I 

Nautilus Environmental 



CETIS Analytical Report Report Date: 

Test Code: 

22 May-1513:59 (p 1 of 2) 

153761 I 03-0353-3449 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 15-8401-8701 

Analyzed: 22 May-15 13:58 

Batch ID: 

Start Date: 

07-9635-6863 

06 May-1512:50 

Ending Date: 13 May-1510:20 

Duration: 6d 22h 

Sample ID: 01-8455-4594 

Sample Date: 05 May-1514:49 

Receive Date: 06 May-15 08:34 

Sample Age: 22h (6.8 °C) 

Linear Interpolation Options 

X Transform YTransform 

Log(X+1) Linear 

Point Estimates 

Level % 95% LCL 

EC5 35.41 29.77 

EC10 100 35.41 

EC15 >100 NIA 

EC20 >100 NIA 

EC25 >100 NIA 

EC40 >100 NIA 
EC50 >100 NIA 

7d Survfval Rate Summary 

C-o/o Control Type 

0 Negative Control 
1.56 

3.12 

6.25 

12.5 

25 

50 

100 

7d Survival Rate Detail 

C-0/o Control Type 

0 Negative Control 

1.56 

3.12 

6.25 

12.5 

25 

50 

100 

000-469-187-1 

Endpoint: 
Analysis: 

Test Type: 

Protocol: 
Species: 

Source: 

Code: 

Material: 

Source: 

Station: 

Seed 

1550163 

95% UCL TU 

NIA 2.824 

NIA 

NIA <1 

NIA <1 

NIA <1 

NIA <1 

NIA <1 

Count Mean 

10 

10 

10 

10 

10 

10 

10 0.9 

10 0.9 

Rep 1 Rep 2 

1 1 

1 

7d Survival Rate CETIS Version: CETISv1.8.7 

Linear Interpolation (ICPIN) Official Results: Yes 

Reproduction-Survival (7d) Analyst: Jeslin Wijaya 

ECIEPS 11RMl21 Diluent: 20% Perrier Water 

Ceriodaphnia dubia Brine: 

In-House Culture Age: <24h 

6001462 Client: Teck Coal 

Water Sample Project: 

Teck Coal (TECK COAL) 

LC _LC3_ WS_2015-05-06_N 

Resamples Exp 95% CL Method 

200 Yes Two-Point Interpolation 

95% LCL 95% UCL 

NA 3.359 

NA 2.824 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

Calculated Variate(A/B) 

Min Max Std Err Std Dev CV0/o %Effect A 

1 0 0 o.0°1o O.Oo/o 10 

0 0 0.0% O.Oo/o 10 

0 0 0.0% O.Oo/o 10 

0 0 0.0% 0.0°/o 10 

0 0 0.0% o.0°1o 10 

0 0 0.0% 0.0% 10 

0 0.1 0.3162 35.14% 10.0% 9 

0 0.1 0.3162 35.14% 10.0°/c 9 

Rep 3 Rep4 Rep 5 Rep 6 Rep7 Rep 8 Rep 9 

1 1 1 1 1 1 1 

1 1 1 

1 

1 

1 0 

0 

CETIS™ v1.8.7.16 Analyst: __ _ 

B 

10 

10 

10 

10 

10 

10 

10 

10 

Rep10 

1 

1 

~ 
~1,/f{ 

QA: __ _ 



CETIS Analytical Report 

Ceriodaphnia 7-d Survival and Reproduction Test 

Analysis ID: 15-8401-8701 Endpoint: ?d Survival Rate 
Analyzed: 22 May-1513:58 Analysis: Linear Interpolation (ICPIN) 

7d Survival Rate Binomials 

C-% Control Type Rep 1 Rep 2 Rep3 Rep4 Rep 5 
0 Negative Control 1/1 1/1 1/1 1/1 1/1 
1.56 1/1 1/1 1/1 1/1 1/1 
3.12 1/1 1/1 1/1 1/1 111 
6.25 1/1 1/1 1/1 1/1 1/1 
12.5 1/1 1/1 1/1 1/1 1/1 
25 1/1 1/1 1/1 1/1 1/1 
50 1/1 1/1 1/1 1/1 1/1 
100 1/1 1/1 1/1 1/1 0/1 

Graphics 

'' 

O.J f 
D,l F-

000-469-187 -1 CETIS™ v1.8.7.16 

Report Date: 
Test Code: 

22 May-15 13:59 (p 2 of 2) 
15376f I 03-0353-3449 

Nautilus Environmental 

CETIS Version: CETISv1 .8.7 
Official Results: Yes 

Rep 6 Rep 7 Rep 8 Rep 9 Rep 10 

1/1 1/1 

1/1 1/1 

1/1 1/1 

1/1 1/1 

1/1 1/1 

1/1 1/1 

0/1 1/1 

1/1 1/1 

1/1 1/1 

1/1 1/1 

111 1/1 

1/1 1/1 

1/1 1/1 

1/1 1/1 

1/1 1/1 

1/1 1/1 

Analyst: __ _ 

1/1 

1/1 

1/1 

1/1 

1/1 

1/1 

1/1 

1/1 

~
~'],/rt 

QA: __ _ 



CETIS Analytical Report Report Date: 22 May-1513:59 (p 1 of 2) 

Test Code: 15376! t 03-0353-3449 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 01-6776-7010 Endpoint: Reproduction CETIS Version: CETISv1.8.7 
Analyzed: 22 May-1513:59 Analysis: Linear Interpolation (ICP!N) Official Results: Yes 

Batch ID: 07-9635-6863 Test Type: Reproduction-Survival (7d) Analyst: Jes!in Wijaya 

Start Date: 06 May-15 12:50 Protocol: EC/EPS 1/RM/21 Diluent: 20% Perrier Water 
Ending Date: 13 May-15 10:20 Species: Ceriodaphnia dubia Brine: 
Duration: 6d 22h Source: In-House Culture Age: <24h 

Sample ID: 01-8455-4594 Code: 8001462 Client: Teck Coal 

Sample Date: 05 May-15 14:49 Material: Water Sample Project: 
Receive Date: 06 May-15 08:34 Source: Teck Coal (TECK COAL) 

Sample Age: 22h (6.8 'C) Station: LC_LC3_WS_2015-05-06_N 

Linear Interpolation Options 

X Transform Y Transform Seed Resamples Exp 95°/o CL Method 

Log(X+1) Linear 154583 200 Yes Two-Point Interpolation 

Point Estimates 

Level % 95%1 LCL 95o/o UCL TU 95% LCL 95% UCL 
IC5 2.615 0.6822 25.39 38.25 3.939 146.6 
IC10 21.15 6.812 35.56 4.728 2.812 14.68 
IC15 30.94 18.66 60.72 3.232 1.647 5.359 
IC20 40.32 27.88 N/A 2.48 NA 3.586 
IC25 >100 N/A NIA <1 NA NA 
IC40 >100 N/A N/A <1 NA NA 
IC50 >100 N/A N/A <1 NA NA 

Reproduction Summary Calculated Variate 

C-% Control Type Count Mean Min Max Std Err Std Dev CV%1 o/oEffect 
0 Negative Control 10 21.8 20 25 0.4422 1.398 6.42°/o 0.0°/o 
1.56 10 21 15 26 0.9428 2.981 14.2% 3.67°/o 
3.12 10 20.5 19 22 0.3416 1.08 5.27% 5.96% 
6.25 10 20.7 19 23 0.3958 1.252 6.05% 5.05°/o 
12.5 10 20.3 13 22 0.8825 2.791 13.75% 6.88% 
25 10 19.4 15 24 0.763 2.413 12.44% 11.01% 
50 10 16.3 0 21 2 6.325 38.81% 25.23% 
100 10 16.8 13 20 0.6289 1.989 11.84% 22.94% 

Reproduction Detail 

C-o/o Control Type Rep 1 Rep 2 Rep 3 Rep4 Reps Rep 6 Rep 7 Rep 8 Rep 9 Rep 10 
0 Negative Control 22 21 21 21 25 23 22 21 20 22 
1.56 19 23 21 26 15 24 20 20 21 21 
3.12 21 22 21 21 22 19 20 19 20 20 
6.25 22 20 20 20 22 20 23 19 21 20 
12.5 21 22 22 20 22 22 19 22 20 13 
25 20 21 20 17 24 15 20 18 20 19 
50 13 19 21 18 19 0 21 18 20 14 
100 17 13 20 18 17 15 17 19 16 16 

tW-
~i-/r£ 

000-469-187-1 CET!S™ v1.8.7.16 Analyst: __ _ QA: __ _ 



CETIS Analytical Report 

Ceriodaphnia 7-d Survival and Reproduction Test 

Analysis ID: 01-6776-7010 Endpoint: Reproduction 
Analyzed: 22 May-15 13:59 Analysis: Linear Interpolation (lCPIN) 

Graphics 

t 
"~ 

000-469-187 -1 CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

22 May-1513:59 (p 2 of 2) 

153761 I 03-0353-3449 

Nautilus Environmental 

CETIS Version: CET1Sv1.8.7 
Official Results: Yes 

Analyst: __ _ QA: __ _ 



Ceriodaphnia dubia Summary Sheet 

Client: Tecl:: too.( 
Work Order No.: 

Sample Information: 

Sample ID: 

Sample Date: 

Date Received: \V\ l),y b /15 
Sample Volume: 

Test Organism Information: 

Brood stock No.: 

Age of young (Day O): 

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

Mortality(%) in previous 7 d: 
Individual female# used :2'.8 young on test day 

NaCl Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: 

7-d LC50 (95% CL): 

7-d IC50 (95% CL): 

Cc\\).'i> 

Start Date/Time: _..!:M~M.-"'Dvl"-l.¥/--"'h...L./-'-.l l:J-'--'~'-~J _,_13;;_,_.;l"'-'"h"--

Set up by:_---'"-'-'...!.---------

Test Validity Criteria: 

1) ·Mean survival of first generation controls is :<::80 °/o 

2) At least 60°/o of controls have produced three broods within 8 days 

3) An average of ~15 live young produced per surviving female in the 

control solutions during the first three broods. 

4) Invalid if ephippia observed in any control solution at any time. 

WQ Ranges: 

T ('C) = 25 ± 1; DO (mg/L) = 3.3 to 8.4 ; pH = 6.0 to 8.5 

g/L NaCL 

g/L NaCL 

7-d LCSO Reference Toxicant Mean and Historical Range: 

7-d IC50 Reference Toxicant Mean and Historical Range: 
) .o ( \, b-2.+) 
\,'5(1;1-1,q) 

g/l NaCL 

g/L NaCL 

CV(%): \ I 
CV(%): 14 

Test Results: 

Survival 

IC25% 

ICSO % v/v 95% CL 

Reviewed by: 
Date reviewed: ___ ~-------~-"/-~---

Jan 26, 2011; Ver. 2.0 Nautilus Environmental 



I 
I 

Client: 
Sample ID: 
Work Order #: 

concentrrion - , 
t 'firr110 

TemDerature l°Cl 

DO lma/Ll 

DH 
Cond. lnS/cml 

Initials 

Concentra1/i~J /d,,f?/o (/; IJ 
TemDerature (°Cl 

DO lma/L) 

DH 
Cond. luS/cml 

Initials 

Concentratio~) 
tooo/a (u I v 

Temoerature (°C) 

DO(ma/LI 

pH 

Cond. luS/cm) 

Initials 

Hardness* 
Alkalinity* 

• mg/L as CaC03 

Chronic Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

0 1 2 
inil old new old new 

d-l.O 11.j., 111. D /l 3'.1 JJ 2~.{) 
RI "::\ , ' o.O '\'.: [· 2. 
9'.0 1.<, :::/: l'1 )/J i·o 
;ii 'i) dOCi 2.rs 
'f._lf fM\'Yl :JbJ 

0 1 2 

0 1 2 
init. old .. new old new 

J.i.O ?.lf.D 1..ll.D 1c:.o '.l<i.() 

l.'i ::] . q 8'. I :J.6 i ?.. 
18 1-'A -:[.vi q.;::r ~·? 
;;i~o .., 10 '2i4-
\ljf Bntvl Jhi 

0 1 2 
init. old new old new 

ifj,0 '2.tf-. 0 ').({ 0 !J"" ,c :lS·O 
=t.q 1. "I 9.1 1-_-i\ "1~ 

1"6 1-~ 1--1: '-4 ~, '-1 '8·3 
delf ,,~; - ::Z2.? 

w I If I' j \JL'\J 

Control i OCf..6 Cvl u I 
\00 \44 . 

qo ioo 

Start Date & Time: (Y)a~ } IS @13,) ol-J 
StopDate&Time: ML 13H5c0 HOOi\ 

Test Species: Ceriodap nia dubia 

Davs 

3 4 5 6 7 . ·:' ·'· old new old . •new old new old·. ·new .final 
~c: () ~ .u /)()1.o ~~ I~ $\I ?LlJJ 1.,-'fiD :d'i.O zs.o 
l'1 ::::r , 

}/ ~';f 'i) I - r--~i- 'i<!,J,, I J. -r 8.o -~~'"-':) ' . 
::f?,' . I ~.;f' ~.D ' - :='\- W'.O l,\Q ·.·r.1 ·'-'.' , . -r 

1,,i '). ),)) I J ) ~\"t I' 'Li 

:i:.ri')r 1 ""h L"l +:'11'{1 ,llf) I{".> !ult' :IW'I 

3 4 5 6 7 
old 

~ 

A':b &.( 
:/-,9 8. <:> 

·-i.:1."7 
~~J; 

/\1 t. 
Davs 

3 4 5 6 7 
old new ' .. old .·>:neVit" •old new old new final 

'lSD 1Uf) 'kl>~, 'l..4.11 "'-.0 i\.{.() 24:v ·a4.o I a,,,- !" 

':1; k:> r,. )...- ':).;'-, Ii-'." ~.Ki B.'2.--- ::\.la@ ~ ::f.;C .... 
·~ 

1-•!!6 ,,_ '1-- [:.,D %.o "!-:=\- 3,D :i. .1- ~e ~Ft:-
2).-' '?'.1.6 'KJI ~ ~:;18 1'7.? r. 
fil'\I l £1ll,1 pnA ~ V-.5 JI.Irr '+llnW 

.~ 

' 
Days 

3 4 5 ·6 7 
old new.·-· old ··.new ; old i-·new old new final 

"C.,0 U,0 ~f"·' w.> %.() :L4 0 2-fD 'ii 4 () ']J;J. 
j,( A J• ., :i- ';I ~.b +~ S. l ~ ,, i(") 

. .,..~~ ::\:4 
,.., I ·) .!'., 2-- '6, I '11:) B.i :::i, 't i-.e- '"";fr 
, 1--'S - 'J. 'Ji?, /_"?., 9~B :L~ 
--t-;l'Yll "J M\1'1 r-,1' ,, I KSMll' m,,., 

Analysts: Flritn .tur,,awo. ec.. 
I J 

WQ Ranges: T (°C) = 25 ± 1; DO (mg/L) = 3.3 to 8.4 (mg/L) ; pH = 6 to 8.5 

Reviewed by:_~~'-=-~-~ 
Date reviewed: ~j f-1. 

Sample Description: _.>...e· "-""(-~-----------------

Comments: 

version 1.2 Issued Jan 26, 2011 



Client: 1 ec.J. Coecl 
Sample ID: 
Work Order~ 1s:~il0 

L<--OC. \_ \/IJ <,., :iol ): D!>-D Li'-\ 

Chronic Freshwater Toxicity Test 
C. dubia Reproduction Data 

0/o (vJv) 

Start Date & Time: /Y)i# ~ }I 5 e I 31 Q \c, 
Stop Date & Time: 1!4{= j//1

5"[>12 HO ol
Set up by: n Lf 

Das Concentration: \rl'.lf Concentration: )1S' Concentration: ~ 
y A B C D E F G H I J lnlt A B C D E F G H I J lnit A B C D E I F I G I H I I I J I lnit 

1 / / ,.,,...- ,,,,.,- .r .,,.. ,,.,, .,,.. r ,r l--C / / / / / r ,,,,,- -"" / / <:-l ..- ,,,.,. / ,,,,,- .,..-- / ,,,., / ./ _,, {·--! 

2 __.. / / / · / / / I/ 1/ / .rn11 _,/'. ,/ ,,/ ,./ /' / /' / / /· 1Yfi1 •. ,.r .r· ./ / ,, ,... / / / t111', 
3/ /'////,//l/~W-////////~-/~/'~//////~ 
4 .< "" .3 <k -;: 3 't: 1 3 3 lb ' "1 '2- '1 5 ., l- .,, 3 3 "'- ] '2,_. v s v ./ , .., 7 s /\-
5 1:-, ec, .f,, ~ :::1!. -=r 1§. b b r, 'l1fYI b .::t -:i- B ;;j ci ·'1- ::i- 0 Y · wlh 'B -::i- "=t- ,/ "" .:±.. 9' "' 0 . . ....... 
6 ,/ 

1 ID 
B I I I I I l I . I I I «1c 

Totail 19 I IB 11'! 1'.Z.l I 1cl l'l l:tJ 11'1 lff [bl ifuJh 111 IUlll l:P/ I:?;,{ l.r<ai 19lk!119lZiii/111}11811~ 12~J/l 15]@/'ikQ12/ lf1Jii 
' 

, 
~ 

Days Concentration: ~)----------------------- Concentration: 61 ,5 Concentration: 

A B C D E F G H I J lnit A B c D E F G H I J lnit A B c D I E I F I G I H I I I J I lnit 
1 .,,,.-- ..-- / / / - / / / / (<. _ _. / / / / / / ,,,- - / (--( / /~ ,,.,.~ / /' / / / / / (:'--i 

2 / ./ ......... / / /// ,,..,... / ift)j / ,./ /// /' ,.....- / .. _./ ?l/'Ti/'1. //'/' /' /" /' ./' /./ / './YJ" 
3 /./ / .... / _,/' · .. ,.....,.,,... //'fi11P.i' ~ / .... ,....,... _ .... / / / / ./ O!Mij_/ /./ / / ./ .. / / / /~' .. 

4 '3 3 '2.- -'V 3 / "' ".l, 3 '.) 1.-- 1 ~· v .,_ ~ ,/ .,_ '//~ ""' 3 3 -z.. CZ. '1...-- / J 3 / / ~ 
s L ""' h .. - n ~ · '?", •,· "' ri• ~m. 9 B / 1~ -- c1 v L... J ·-=i- '/J"J"· L-. 1~ -r- ,., x c ·~ .. ' c., .!!l£1j 
6 /' ,..-· /" l ./ / ./ '2. / ,..... N\11 / ./ :j- / ' / 'ii /.,.,. ,,_. / fh( ID / / _, / 7 / / II ~ Mt 
7 If {7. II "' I ~l II '"'< j 17 1-<. fffYM /;<,fl r{) fl /1. II ... J fl\ 7 If '11AfVI ./'I /l.J {I l . .J. iO ( ( rt) J 7 rtnr,1 

T;a,IOld:J.~l1t1li'i.bsI1bliqI1'1 fi.i l:z.41wimlJ.. 9l 21lxol.zo1 1"t 
' 

? Oil { lj 21 11/W!i I '11 '.1.f CWI vl22l u.,l 21l 2J rn 1'1 JI 
I ., . 

Da s Concentration: Concentration: l(XJ Concentration: 
y 'A B C D E F G H I J lnit A B C D E F G H I J lnit A B C I D I E I F I G I H I I I J I lnit 

11/1/1,,..-1 .... 1,....l/l/l,..l/l,,.lt-•l ,....I J ..... 1...-1/1,....l,.-l...-l....-l,rll< 
2 ~--------- ____.~--- __.--'/ / .. /~/ -~' ~ ~--- / _....-- // ~ _......~ //" - __ ,.,.,-, 

3/////// -///~~ 
• 1 ~ I~ 1.....-.1 .:1 I 'vi .3 Is I ::, I ~ft;::T'l-ll='f71 '2--I '5 I vi ./I 2'-1 '2--13 1,. 
s 1 b 1 ~ 1 (::, 1 ~1718 17 1-::r1 £., 1 stiiuzl:::t= 1 :::r 1 c; 1 v r=i=ri-=r l.:;"l-?-1 tJ 1 o (1¥/ff" 

s 1 /I ./' I/ 11 n I 'lJ I /I (,, I,, I 1-i-l /lrhi3f /T;:oT,)..:I 'ti I ;,..-1 ..;..._ 11 01 --1 ,,..,. I /.1~~1-
7 1 ff 1111101;;n~11n1211~1v1100;1;1n11qo I ./lt:lT Lt.HT..:Zl7Ti~ 1 1 u-~11M 

r:ia 1lzdzibk,l)J"kll2'11~3li~mn~li1I063l/~biJ1dU12l:al21l22W.JJ I I I I I I I I I I I 
Notes: X =mortality. .21 ·:z..\ 
Sample Description: _ _,,.,\"e_,,qL.. __________________________________________________ _ 
Comments: Total #Yaunq only based on the first 3 Broods, Fourth and subsequent broads nat included in total count. 

Reviewed by: ~./ Date reviewed: ..J~. -Z.../t~ 
• 

Version 2.1 Issued July 29, 2009 
Naurnus Environmental 



CETIS Analytical Report Report Date: 

Test Code: 

22 May-15 12:48 (p 1 of 2) 

15376a J 19-5554-6228 

Ceriodaphnia 7#d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 16-2250-0354 

Analyzed: 22 May-15 12:29 

Batch ID: 07-2196-4899 

Start Date: 06 May-15 13:10 

Ending Date: 13 May-1511:00 

Duration: 6d 22h 

Sample ID: 10-1375-8269 

Sample Date: 05 May-1511:41 

Receive Date: 06 May-15 08:34 

Sample Age: 25h (6.3 °C) 

Linear Interpolation Options 

X Transform Y Transform 

Log(X+1) Linear 

Point Estimates 

Level % 95% LCL 

EC5 >100 NIA 
EC10 >100 NIA 

EC15 >100 NIA 

EC20 >100 NIA 
EC25 >100 NIA 
EC40 >100 NIA 

EC50 >100 NIA 

7d Survival Rate Summary 

C-°ln Control Type 

0 Negative Control 
1.56 

3.12 

6.25 

12.5 

25 

50 

100 

7d Survival Rate Detail 

C-0/o Control Type 

0 Negative Control 
1.56 

3.12 

6.25 

12.5 

25 

50 

100 

000-469-187-1 

Endpoint: 

Analysis: 

Test Type: 

Protocol: 
Species: 
Source: 

Code: 

Material: 

Source: 

Station: 

Seed 
297228 

95°!n UCL TU 

NIA <1 

NIA <1 

NIA <1 

NIA <1 

NIA <1 

NIA <1 

NIA <1 

Count Mean 

10 0.9 

10 

10 

10 

10 

10 

10 

10 

Rep 1 Rep2 

1 1 

1 

?d Survival Rate CETIS Version: CETISv1 .8.7 

Linear Interpolation (ICPIN) Official Results: Yes 

Reproduction-Survival {7d) Analyst: Mimi Tran 

ECIEPS 11RMl21 Diluent: 20% Perrier Water 

Ceriodaphnia dubia Brine: 

In-House Culture Age: <24h 

3C6CB93D Client: Teck Coal 

Water Sample Project: 

Teck Coal (TECK COAL) 

LC_DC1_ WS_2015-05-05_N 

Resamples Exp 95% CL Method 

200 Yes Two-Point Interpolation 

95% LCL 95% UCL 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

Calculated Variate(A/B} 

Min Max Std Err Std Dev CV%1 %Effect A B 

0 1 0.1 0.3162 35.14%i 0.0°/0 9 10 

0 0 0.0% -11.11°/o 10 10 

0 0 O.Oo/o -11.11% 10 10 

0 0 0.0°/o -11.11% 10 10 

0 0 0.0% -11.11% 10 10 

0 0 O.Oo/o -11.11% 10 10 

0 0 o.0°1o -11.11% 10 10 

0 0 0.0% -11.11% 10 10 

Rep 3 Rep4 Rep 5 Rep 6 Rep7 Rep 8 Rep 9 Rep 10 

1 1 0 1 1 1 1 1 

1 1 1 

1 

CETIS™ v1.B.7.16 Analyst: __ _ QA:. __ _ 



CETIS Analytical Report 

Ceriodaphnia 7Md Survival and Reproduction Test 

Analysis ID: 16-2250-0354 Endpoint: 7d Survival Rate 
Analyzed: 22 May-15 12:29 Analysis: Unear Interpolation (ICP!N) 

7d Survival Rate Binomials 

C~0/o Control Type Rep 1 Rep 2 Rep 3 Rep4 Rep 5 

O Negative Control 1 /1 111 111 111 011 

1.56 111 111 111 111 111 

3.12 111 111 111 111 111 

6.25 111 111 111 111 111 

12.5 111 111 111 111 111 

25 111 111 111 111 111 

50 111 111 111 111 111 

100 111 111 111 111 111 

Graphics 

M 

000-469-187 -1 CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

22 May-1512:48 (p 2 of 2) 
15376a I 19-5554-6228 

Nautilus Environmental 

CETIS Version: CET1Sv1.8.7 

Official Results: Yes 

Rep 6 Rep 7 Rep 8 Rep 9 Rep 10 

111 111 111 111 111 

111 111 111 111 111 

111 111 111 111 111 

111 111 111 111 111 

111 111 111 111 111 

111 111 111 111 111 

111 111 111 111 111 

111 111 111 111 111 

Analyst: __ _ QA:. __ _ 



CETIS Analytical Report 

Ceriodaphnia 7-d Survival and Reproduction Test 

Analysis ID: 05-5473-8212 

Analyzed: 22 May-15 12:36 

Batch ID: 07-2196-4899 

Start Date: 06 May-1513:10 

Ending Date: 13 May-1511:00 

Duration: 6d 22h 

Sample ID: 10-1375-8269 

Sample Date: 05 May-1511:41 

Receive Date: 06 May-15 08:34 

Sample Age: 25h (6.3 °C) 

Linear Interpolation Options 

Endpoint: Reproduction 
Analysis: Linear Interpolation (ICPIN) 

Test Type: Reproduction-Survival (7d) 

Protocol: ECIEPS 11RMl21 

Species: Ceriodaphnia dubia 

Source: In-House Culture 

Code: 3C6C893D 

Material: 

Source: 
Station: 

Water Sample 
Teck Coal (TECK COAL) 

LC_DC1_WS_2015-05-05_N 

Report Date: 

Test Code: 

22 May-15 12:49 (p 1 of 2) 

15376a I 19-5554-6228 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Mimi Tran 

Diluent: 20% Perrier Water 

Brine: 

Age: <24h 

Client: Teck Coal 

Project: 

X Transform Y TranSform Seed Resamples Exp 95% CL Method 

Log(X+1) Linear 1734800 

Point Estimates 

Level 0/o 95% LCL 95% UCL TU 

IC5 >100 NIA NIA <1 

IC10 

IC15 

IC20 

IC25 

IC40 

IC50 

>100 

>100 

>100 

>100 

>100 

>100 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

Reproduction Summary 

C-0/o 
0 
1.56 

3.12 

6.25 

12.5 

25 

50 

100 

Control Type Count 

Negative Control 10 
10 

10 

10 

10 

10 

10 

10 

Reproduction Detail 

C-o/(I 

0 
1.56 

3.12 

6.25 

12.5 

25 

50 

100 

Control Type Rep 1 
Negative Control 19 

21 

20 

20 

24 

19 

20 

21 

000-469-187 -1 

<1 

<1 

<1 

<1 

<1 

<1 

Mean 

18.9 

21.2 

19.7 

20.9 

21.4 

19.3 

20.5 

20.5 

Rep 2 

18 

22 

18 

23 

21 

20 

22 

23 

200 Yes Two-Point Interpolation 

95% LCL 95% UCL 

NA NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Calculated Variate 

Min 

10 

19 

15 

16 

16 

14 

16 

15 

Rep3 

19 

21 

19 

19 

20 

23 

16 

18 

Max 

22 

23 

23 

24 

28 

23 

23 

23 

Rep 4 

22 

21 

20 

18 

20 

21 

20 

22 

Std Err 

1.08 

0.4163 

0.7 
0.9 

1.056 

0.895 

0.6708 

0.7491 

Reps 

10 

22 

20 

23 

18 

22 

22 

20 

CET!S™ v1.8.7.16 

Std Dev 

3.414 

1.317 

2.214 

2.846 

3.34 

2.83 

2.121 

2.369 

Rep 6 

19 

22 

15 

16 

23 

16 

22 

21 

CV% 

18.06%1 
6.21% 
11.24%1 
13.62% 
15.61(1/o 
14.67(1/o 

10.35%i 
11.56(1/o 

Rep 7 
22 

19 

23 

24 

23 

21 

21 

15 

o/(IEffect 
0.0(1/o 

-12.17% 
-4.23% 
-10.58% 
-13.23(1/o 
-2.12% 
-8.47% 
-8.47% 

Reps 

19 

22 

19 

19 

28 

20 

23 

22 

Rep9 

20 

19 

22 

23 

16 

17 

18 

21 

Analyst: __ _ 

Rep 10 
21 

23 

21 

24 

21 

14 

21 

22 

QA: __ _ 



CETIS Analytical Report 

Ceriodaphnia 7~d Survival and Reproduction Test 

Analysis ID: 05-5473-8212 Endpoint: Reproduction 
Analyzed: 22 May-15 12:36 Analysis: Linear Interpolation (ICP!N) 

Graphics 

000-469-187-1 CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

22 May-15 12:49 (p 2 of 2) 

15376a I 19-5554-6228 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: __ _ QA: __ _ 



Ceriodaphnia. dubia Summary Sheet 

Client: Tec.k: toed 
Work Order No.: 

Sample Information: 

Sample ID: LCH.\))Dt _ws_ ).O\S'-D\;-o\;_(0 

Sample Date: \,,\c"'i S /I') 
Date Received: 

Sample Volume: 

Test Organism Information: 

Broodstock No.: 

Age of young (Day 0): 

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

Mortality(%) in previous 7 d: 
Individual female# used :0:8 young on test day 

NaCl Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: 

7-d LC50 (95% CL): 

7-d IC50 (95% CL): 

Start Date/Time: _,_,M"-"'{v;f"'<-----'h"-.!/--'--l i:J,_&"--;)----'l-"'2-4__,__o::.rh-'----
Set up by: _ _::fJ\:.cl!:..!.. _______ _ 

Test Validity Criteria: 
1) Mean survival of first generation controls is ;:::80 o/o 

2) At least 60°/ci of controls have produced three broods within 8 days 

3) An average of ~l5 live young produced per surviving female in the 

control solutions during the first three broods. 

4) !nvalid if ephippia observed in any control solution at any time. 

WQ Ranges: 

T (°C); 25 ± 1; DO (mg/L); 3.3 to 8.4 ; pH ; 6.0 to 8.5 

<24-h (within 12-h) 

D 

g/L NaCL 

g/L NaCL 

7-d LC50 Reference Toxicant Mean and Historical Range: 

7-d IC50 Reference Toxicant Mean and Historical Range: 
) .o ( !. b- '2.4-) 
1:s(t;1-1,q) 

g/L NaCL 

g/L NaCL 

CV(%): \ I 
CV(%): 14 

Test Results: 

Survival 

LC50 % v/v 95% CL 

IC25% 

IC50 % v/v 95% CL '/lDD 

Reviewed by: Date reviewed:--~--___ ?..._·,_/-"LL,.-__ _ 

Jan 26, 2011; Ver. 2.0 Nautilus Environmental 



I 
I 

Chronic Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

Client: JecK_ Coei.\ Start Date & Time: {'/)[\Vi fo }JS e I ';/"JCJvi 
Stop Date & Time: Ma~\ i.2/ IS ® ~ l booiJ Sample ID: 

Work Order #: Test Species: Ceriodaphnia dubia Mt\ 

Davs 

Conc
1
entr,tion 0 1 2 3 4 5 

.. 
old•· ( nrrrro in it. old new old new old-· "new;: new old new. 

Temperature (°Cl ;iq,o ?4.f '!-LO 116-0 ;l4.o k>'P vt '"' 
·~ it;,o ili-.S JU.b 

DO (ma/L) 13,1 i. '1 ~.o 1-fXl ~-·2 l\a /?.'} ::t'f ~.\ "1·9 f32--
pH 'tJ,0 ::i .::i ~lj "T,.-t '3·0 !'.}:::;- Ci I ~% 3.b '1-·b f!,.O 

Cond. luS/cm) ;;;,IY] (/ l ' ~\3 '7 I ' ' d,.)..), <J.r;J.n 
Initials vJR nnn f:l'\~YY1 I'::> li\/\ti mwi 

' 

Davs 

Concentration 
1

) 0 . 1 2 3 4 5 
/, 5f/ ~Cr;/ I/ iliif. 

: ,__., -
.. Old :":nevi old .. old old _:-new--·old• n~w: -new new 

TemDerature l°Cl d\l.O ?i!-.O 'tl\.o 'if 0 ::l'i.O 'Zble> .,,,, p '},6\;) 2.f.b.i l\I.. s 9.4.0 
DO lma/Ll 1.R <,(. 0 -::r. '1 t:l v Y;.3 1.0 ,I I 'f'-1 ~.\ "f."9· f3(),/ 

DH ~-D ".?.".I 12 0 ci-,rv 9,-3 r:l. CJ '°".U ;:r,q ~.o 7.q ;;{ l 
Cond. luS/cml "d0>5 'JJv ~ft; r..-'tl't~ Tlh '"l'. 'D "},;'rt} 

Initials PR ,,,. ii -JIN h roci :fl'V1r11 . 

Davs 

Concentrati~} 0 1 2 3 4 5 
/'J,,b",0({;/IJ in it old 

··.• 
old old 1 ••• bld •new old 

. 

new new new new 

Temoerature 1•c1 ;;i4.S 7ti.n l.\J) 2(;.v :!l\. D '1'5\0> ,,,,,, :> .0~ )4-,1:) ~'\-. s 1){.l> 
DO lma/Ll 1,5 1-~ '5,0 f;'O ~·2 -:;j-.C.., ')$. }/ Yob ~ ,\ "t·'i '5:1 ..... 

DH ~.o -:i.· 'J.0 i::f.CI 'i:·3 ~o H.0 Li> ~.o "l-·'t ~-0 
Cond. luS/cml Ola I 7 =::r) 

. 
;;/SS 1.-fA- 2'T'O U" 

Initials \WP f 1'1W11 -1-MXV'I p._ Mil ~.lll' 

Davs 

0 1 2 3 4 5 Concentratio~) 
I f)l)o/a fu I 11 init old new old new old .neW, old. rieYi' old.• new 

TernnAraturec°Cl :;>S.O 7lf,D 11..\.0 'K.0 :2$-0 '!SP 1)1.,.. c 'l61...> 24.'1 1ll-. s 1111 (J 

DO fma/Ll l-1Ej_ 'l. (I 8D 1::6 ~ 

4:J.a l'O:J- :r.t. I/,.} 9. "!- 8-""-, 
DH 13.0 1.CJ 8- \ 60 't·2 K~- a '7 & .( ~.I '6·0 I>-;', I 

Cond. luS/cml SS ii "':""' ~, ; 550 55'7 1:;~4 t;"-S-Li 
fJf 

A :J\f\) ·~ M.1 -t-VVl.V>i Initials -tt-'iii'HIJ{ 1 

Control ;IYJ'h(Vil! I Analysts: 
Hardness* too 2-BS 
Alkalinitv• 40 \lob Reviewed by: 

• mg/L as CaC03 Date reviewed: 
WQ Ranges: T (°C) = 25 :!: 1; DO (mg/L) = 3.3 to 8.4 (mg/L) ; pH = 6 to 8.5 

Sample Description: ..Ui'-Ji!r--~-------------

Comments: 
, \&\,,,;6 Mll \ 

Broodboard Used: blS0\.\8~ \Sfl [J-1 I J \~ J 

Version 1.2 Issued Jan 26, 2011 

flnci.l 6 7 
;J;,-.1 ' ' 

I• :.Qkt'. new: final· 

21\..S .\. 
b 9 '\ 

14-'_::i '\ 

2.1.lo "\. 
.Ji~J '"""'-

\i(1AL 6 7 
;p:'.l:ikr .. ;new· . final 
2tiS \ 
"I· I "\ 
"i·h 
223 "" Ji/\l jiJ') "\ 

f!i1Qt 6 7 
'1i..i'J j>kt new final 

24.5 \ 
,. :2., "\ 
'T·b ' 
2b\ "\ 
J»v ''"\)"" 

!'\!\Al 6 7 
"~ 1·,new final 
24-S \ 
1--2 "\. 
,.. 'iS ' 
S'+:t "' J\l\J ·-1\N" 

Rntn/tl! r,. 8W:O; ec I :J w 

e:;,..,lr-i' 

Nautilus Environmental 



Client: Jee,( coat_, 

Chronic Freshwater Toxicity Test 
C. dubia Reproduction Data 

Sample ID: 
Work Order: 

IL .r·,qpS()G Fgos!X,_IA))_),9\""-ll}-l)S_i\I 
1$3'/-(,, "lo (y1v) 

Days Concentration: Cord roll Concentration: \'SI.a 
A B C D E F G H I J ! lnlt A B c D E F G H I 

1 / / / / / / / / / / (:£. / / / / / / / / / 

2 / / // / / / /' / / /'t[Ylff / /' '/ / / / / / 
3 / / v' / / / .,/ / / ,/f n1n / / / / / ,/ ./,/ / 
4 3 6f ; 5 ? <: 3 3 'Z 3 A 3 2- / / ::;: 3 .,,, 2-. ? 
5 -i ''t '6 4 "!- '1- "I "1 "I "I ii.1 '1 ~ 'l 5 1- '!. i- 9: v 
6 1\ 10 i2 II 11 !0 I\ ll II 9! :rw I\ 10 r/_ q j'.2. r;; I\ l\ 1\ 
7 

8 

Total 1'2. 2\ 23 2.\ 2\ 2D 2\ 1\ 2\ 1'& \lu'1 2'?,, 2D 20 I'\- 22- 21\. 2\ 1\ 1'.\-

Days Concentration: \o . <t') Concentration: ) d, ~ 
A 8 C D E F G H I J Jn it A B c D E F G H I 

1 ..... ./ -- .... / / / / / /' 0- / / / / / / / / / 
2 I/ / / / / / / / /' /( J1i1 / /' /'. / / / / .--,,.,,/ / 

3 / / / ,.,... / / / / / / . !4Jh1 / / ./ v / / / / / 
4 :s .? "L..- ,, '.] .3 )..- ''.I- ~ ./ ,, v '°Z; :J '2-- 3 3' .,,__... .,_ ". 
5 ./ ~ {, q '·~ ::i. y '?: (;, 4- :JIN "I i b "1 'l {., f:, '6 lS 
6 i2 ii 12 12 ID 12 ID IO 10 ;:i;iJ 12 lD \\ °t 12 iD \0 II q 
7 

8 

Total IS ?J_ 10 1_)_ i'.l." 10 ·n 20 1'1 II\. :J~~ 2\ 2() 20 I? ?3 1.9 1'6 21 2() 

Days Concentration: Si 1 Concentration: \t l 

A B C D E F G H I J I nit A B c D E F G H I 

1 / / / / / / / / / / (l / / / / / / / / 
,... 

2 / / / / / '/ / / / /, rr!J?J / ..... ..... ..... / /' / / / 
3 / / / / / / / / / / f"l1·r,., / ..... / / / / ./ / 

4 ? .... 7 2- J :J 3 2> f}./ / '3 ~ / '1_, 3 / 3 1/ 3 ']... ? 

5 0 '6 4 (, <6 "! b q "1 "!- :11 .. v q L 4- lo 3 5 'l Ir 
6 ill ii 10 ii ii q \() \Z. 1;>, I\ JIN 5 I\\ IC I\ 10 II ""' I\ 12. 
7 

8 

Total i'~ 2.'l. IC\ '20 22. IC\ IZ 23 20 2\ Ji\) 5 I°\ IC\ IS 1c1 lb 6 21 2'2., 

Notes: X =mortality. 

Start Date & Time: 11let ~ (o JI S ~ \;~\j 0 ~ 
stop Date & Time: MaU\ 12/ IS"Y ~ I (,cuh 

Set up by: ('r) 1 W\I .. \ 

Concentration: ·;s, \ d 
J lnit A B c D E F G H I J lnit 

/ (1-t. / / / / / / / / / / (-\ 

/' 11/lffl _,.-· / /' / / / / / / / .1nrr 
,,-· ll•Jli\ / / / / / ./ / / / /1 Y/ln ,_ · •.. '1 '.l z-, ·3 L 3 s ·, 3 :z ~ 

"'!- .111~ Ci- ~ 9: 5' ?; lo ~ ~ f. :;. JIN 
ll ZliN l\ n .. "I- ../ I\ II II \1 I\ 12 :)If,) 

2D JIN 21 1-2. Ft '2 21 2') 2.1 21 '2D 22 uV>l 

Concentration: ;;, 5 
J !nit A B c D E F G H I J lnit 

/ {:;l / / / / / / / / / / (-l 

/ .mrr v- ,,... 
/' /' / / / / / / 7Jf!}; 

/. rYJJ/ l,./ ./ // / /. / I,/ / / _,/ ' t»n 

' . ·? 2- '.3 . j .~ .3 ~_/ 'S s '<. ('>,, 

')\ Itri~\ fo '6 ~ \? 't , b (',, " ')( ~JiAi! 

lO JU\J q \\ ID l.D ID 9 •./ -.)(JN 'l II ~Ji/\) 

to 

2\ JW ll 1_\ 1\ 21 20 19 9 l9 II 22 Jv\1 

Concentration: 
J lnit A B c D E F G H I J I nit 

/ . l 

/ 
. '"' 

/' 'f!/1 

"' -J. ;JI~' 
v ,JiJ\l 

9 :JliV 

Sample Description: ---''-"\.C:Oel\J~!..( ____________________________________________________ _ 
Comments: Total# Young only hased on the first 3 Broods. Fourth and suhsequent broods not Included In total count. 

Reviewed by: ·~ Date reviewed: , ~ ·v( (i.(' 
Version 2.1 Issued July 29. 2009 

Nautilus Environmental 

I 



CETIS Analytical Report Report Date: 22 May-1513:55 (p 1 of 2) 

15376d t 03-2691-9315 Test Code: 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 03-4947-4808 

Analyzed: 22 May-1513:55 

Batch ID: 

Start Date: 
20-2702-3340 

06 May-15 12:40 

Ending Date: 12 May-1516:00 

Duration: 6d 3h 

Sample ID: 20-4735-3291 

Sample Date: 05 May-15 13·.32 

Receive Date: 06 May-15 08:34 

Sample Age: 2{~ (6 °C) 

Linear Interpolation Options 

X Transform Y Transform 

Log(X+1} Linear 

Point Estimates 

Level % 95% LCL 

EC5 >100 NIA 

EC10 >100 NIA 
EC15 >100 NIA 

EC20 >100 NIA 
EC25 >100 NIA 
EC40 >100 NIA 

EC50 >100 NIA 

6d Survival Rate Summary 

C-o/o Control Type 

0 Negative Control 
1.56 
3.12 

6.25 

12.5 

25 

50 

100 

Gd Survival Rate Detail 

C-%1 Control Type 

0 Negative Control 

1.56 

3.12 

6.25 

12.5 

25 

50 

100 

000-469-187-1 

Endpoint: 6d Survival Rate 
Analysis: Linear Interpolation (ICPIN} 

Test Type: Reproduction-Survival (?d) 

Protocol: ECIEPS 11RMl21 

Species: Ceriodaphnia dubia 

Source: In-House Culture 

Code: 

Material: 

Source: 
Station: 

7A0821CB 

Water Sample 

Teck Coal (TECK COAL} 

LC _FRDSDC _ WS_2015-05-05 _N 

CETIS Version: CETISv1 .8.7 

Official Results: Yes 

Analyst: Mimi Tran 

Diluent: 20o/o Perrier Water 

Brine: 

Age: <24h 

Client: Teck Coal 

Project: 

Seed Resamples Exp 95% CL Method 

82165 200 Yes Two-Point Interpolation 

95o/n UCL TU 95% LCL 95% UCL 

NIA <1 NA NA 

NIA <1 NA NA 

NIA <1 NA NA 

NIA <1 NA NA 

NIA <1 NA NA 

NIA <1 NA NA 

NIA <1 NA NA 

Calculated Variate(A/B) 

Count Mean Min Max Std Err Std Dev CVo/o 0/oEffect A 

10 1 1 0 0 0.0%i 0.0% 10 

10 0 0 0.0°/o 0.0% 10 
10 0 0 o.0°1o O.Oo/o 10 

10 0.9 0 0.1 0.3162 35.14°/o 10.0% 9 
10 1 0 0 0.0% o.0°1o 10 
10 0 0 0.0% 0.0% 10 

10 0 0 0.0% o.0°1o 10 

10 0 0 0.0% 0.0% 10 

Rep 1 Rep 2 Rep 3 Rep4 Rep5 Rep 6 Rep 7 Rep 8 Rep 9 

1 1 1 1 1 1 1 

1 

1 

0 

CETIS™ v1.8.7.16 Analyst: __ _ 

B 

10 
10 

10 

10 

10 

10 

10 

10 

Rep 10 

1 

~-v/1( 
QA: __ _ 



CETIS Analytical Report Report Date: 22 May-15 13:55 (p 2 of 2) 

Test Code: 15376d I 03-2691-9315 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 03-494 7 -4808 Endpoint: 6d Survival Rate CETIS Version: CETISv1 .8.7 

Analyzed: 22 May-1513:55 Analysis: Linear Interpolation (!CPIN) Official Results: Yes 

Gd Survival Rate Binomials 

C-o/n Control Type Rep 1 Rep 2 Rep 3 Rep4 Rep 5 Rep 6 Rep 7 Rep8 Rep9 Rep 10 

0 Negative Control 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 

1.56 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 

3.12 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 

6.25 1/1 1/1 1/1 1/1 0/1 1/1 111 1/1 1/1 1/1 

12.5 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 

25 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 

50 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 111 

100 1/1 1/1 111 1/1 1/1 1/1 1/1 1/1 1/1 1/1 

Graphics 

' . . ' • 
,_, 

,, 

,. 

000-469-187 -1 CETIS™ v1.8.7.16 Analyst: __ _ QA: __ _ 



CETIS Analytical Report 

Ceriodaphnia 7-d Survival and Reproduction Test 

Analysis ID: 20-6981-3209 

Analyzed: 22 May-1513:33 

Batch ID: 

Start Date: 

20-2702-3340 

06 May-15 12:40 

Ending Date: 12 May-15 16:00 

Duration: 6d 3h 

Sample ID: 20-4735-3291 

Sample Date: 05 May-1513:32 

Receive Date: 06 May-15 08:34 

Sample Age: 23h (6 'C) 

Linear Interpolation Options 

Endpoint: Reproduction 
Analysis: Linear Interpolation (ICPIN) 

Test Type: Reproduction-Survival (?d) 

Protocol: ECIEPS 11RMl21 

Species: Ceriodaphnia dubia 

Source: In-House Culture 

Code: 

Material: 

Source: 
Station: 

7A0821CB 

Water Sample 

Teck Coal (TECK COAL) 

LC_FRDSDC_WS_2015-05-05_N 

Report Date: 

Test Code: 

22 May-15 13:34 (p 1 of 2) 

15376d I 03-2691-9315 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Mimi Tran 

Diluent: 20% Perrier Water 

Brine: 

Age: <24h 

Client: Teck Coal 

Project: 

X Transform Y Transform Seed Resamples Exp 95% CL Method 
Log(X+1) Linear 1509842 

Point Estimates 

Level % 95% LCL 95% UCL TU 

IC5 1.659 0.5895 52.2 60.29 
IC10 
IC15 

IC20 
IC25 
IC40 
IC50 

52.73 

63.84 
77.24 
93.41 
>100 

>100 

1.527 
22.52 

57.99 
68.41 
NIA 

NIA 

74.61 
NIA 
NIA 
NIA 

NIA 
NIA 

Reproduction Summary 

C-% 
0 
1.56 

3.12 
6.25 
12.5 
25 

50 
100 

Control Type Count 

Negative Control 10 

10 
10 

10 
10 
10 
10 
10 

Reproduction Detail 

C-o/o 
0 

1.56 

3.12 

6.25 

12.5 

25 

50 

100 

000-469-187-1 

Control Type Rep 1 

Negative Control 22 

23 

21 

15 

21 

17 

18 

5 

1.896 

1.566 
1.295 
1.071 
<1 
<1 

Mean 

20.9 
19.9 
19.3 

18.6 
20.1 
18 
20.2 
15.3 

Rep 2 

21 

20 

22 

22 

20 

21 

22 

19 

200 Yes Two-Point Interpolation 

95°/o LCL 95°/o UCL 

1.916 169.6 
1.34 

NA 
NA 
NA 

NA 
NA 

65.5 
4.44 
1.725 
1.462 

NA 
NA 

Calculated Variate 

Min 

18 
14 
8 

12 
18 
9 

18 
5 

Rep3 

23 

20 

17 

20 

20 

21 

19 

19 

Max 

23 
24 
22 
22 
23 

22 
23 
22 

Rep4 

21 

14 

8 
22 

18 

21 

20 

15 

Std Err 

0.4069 
1.069 
1.334 

1.147 
0.4819 
1.414 
0.5538 
1.88 

Reps 

21 

22 

21 

12 

23 

20 

22 

19 

CETIS™ v1.8.7.16 

Std Dev CV% 

1.287 6.16% 

3.381 16.99% 
4.218 21.85% 

3.627 19.5% 
1.524 7 .58%1 
4.472 24.85% 
1.751 8.67% 

5.945 38.86% 

Rep 6 

20 

24 

20 

20 

19 

19 

19 

16 

Rep 7 
21 

21 

21 

22 

18 

9 

18 

8 

%Effect 

0.0°/o 
4.79%) 

7.66% 

11.0°/o 
3.83% 
13.88°/o 
3.35% 
26.79% 

Rep 8 

21 

21 

21 

20 

21 

19 

23 

21 

Rep9 

21 

14 

20 

19 

20 

11 

20 

22 

Analyst __ _ 

Rep 10 

18 

20 

22 

14 

21 

22 

21 

9 

~ 

~/!J 
QA: __ _ 



CETIS Analytical Report 

Ceriodaphnia 7~d Survival and Reproduction Test 

Analysis ID: 20-6981-3209 Endpoint: Reproduction 
Analyzed: 22 May-1513:33 Analysis: Linear Interpolation (ICPIN) 

Graphics 

000-469-187-1 CETIS™ v1 .8.7.16 

Report Date: 

Test Code: 

22 May-15 13:34 (p 2 of 2) 

15376d I 03-2691-9315 

Nautilus Environmental 

CETIS Version: CET1Sv1.8.7 
Official Results: Yes 

Analyst __ _ 

~ 
~·vtm 

QA:. __ _ 



Ceriodaphnia_ dubia Summary Sheet 

Client: leek too. ( 
Work Order No.: 

Sample Information: 

Sample ID: t-Ct:>CDS_ws :i-01.s-os-os- N 
Sample Date: 

Date Received: 

Sample Volume: 

tJ\ Cui t; /I) 

M~b//S-

Test Organism Information: 

Broodstock No.: 

Age of young (Day O): 

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

Mortality(%) in previous 7 d: 
Individual female# used 28 young on test day 

NaCl Reference Toxicant Results: 

Reference Toxicant ID: 
Stock Solution ID: 

Date Initiated: 

7-d LC50 (95% CL): 

7-d IC50 (95% CL): 

Cc\\)-'t> 

Start Date/Time: ~l\J\-'"'Wj~.12h'-liusu.:R...c1""?z"')."'<>'-'-hJ..-__ 
Set up by: ---"'fil\'--'L-.!..-______ _ 

Test Validity Criteria: 
1) Mean survival of first generation controls is ;::SO o/o 

2) At least 60°/o of controls have produced three broods within 8 days 

3) An average of ;::15 live young produced per surviving female in the 

control solutions during the first three broods. 

4) Invalid if ephippia observed in any control solution at any time. 

WQ Ranges: 

T ('C) = 25 ± 1; DO (mg/L) = 3.3 to 8.4 ; pH = 6.0 to 8.5 

<24-h (within 12-h) 

g/L NaCL 

g/L NaCL 

7-d LC50 Reference Toxicant Mean and Historical Range: ) .D ( \, b-1.4;-) g/L NaCL 

7-d IC50 Reference Toxicant Mean and Historical Range: \,'5 (\;1-t,q) g/LNaCL 

CV(%): 

CV(%): 

\ I 
\4 

Test Results: 

Survival 

LC50 % vlv 95% CL 

IC25 % 

IC50 % 

Reviewed by: Date reviewed: ---~-'_._.:;;_·-i,,_,__/ ._~"-~--

Jan 26, 2011; Ver. 2.0 Nautilus Environmental 



I 
I 

Client: 
Sample ID: 
Work Order#: 

Conc
1
entr,tion 

I 1wn10 
Temoerature l°Cl 

DO lma/Ll 

DH 
Cond. luS/cml 

Initials 

Concentration . ) 
/, 5b 0.;:; OJ/ II 

Temoerature (°C) 

DO (m11/Ll 

PH 
Cond. luS/cml 

Initials 
. 

Concentra1ii~j I d,,f!/o (11 IJ 
Tem.,..rature l°Cl 

DO lma/Ll 

DH 
Cond. luS/cml 

Initials 

Concentration 
/(){)o/,,(1Jf1, 

. 

Temoerature 1°Cl 

DO lma/Ll 

DH 
Cond. luS/cm) 

Initials 

Hardness* 
Alkalinity* 

• mg/L as CaC03 

Chronic Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

~ (oQ.\ Start Date & Time: May iollSE \-; :,iolr1 
D C:IJ) .. W',...:J.,Dl'.;-\l'5-\>"U·-I Stop Date & Time: lv\fu.I \i71>;-(c) \';t>'Oh 

IS 't Test Species: Ceriodaphnia dubia 

Davs 

0 1 2 3 4 5 +!(\al 6 7 
.. ,,,. -- -, 

.. 
-~'.':htif in it. old new old new old -:newc. >old new old new .new .final 

dl.110 '240 ''Lt n 'jS_U 24.0 5.u Lt [) ""~ 
,. .. ·"- 'lh.() u.o 2S·O \ 

'O ,\ 1. 'l 7, l 1:.ll $-2 ·;_r f" Ao 'f ~.i ... 5 r.'),.- 't- 3 " 1),0 '.'.j. :r I• ._u j, ,I A 'l· 0 ;;:::}- ::)---'t %:0 -ft R.U "f·b " ai<o w. ~ ' 2\3 '}..{ t l"1?... "}' .1! 2.3\ 

""' v ,,µ -rl 11rr l '.JIN -r1rn I Al/\11 • '"' I .I/Al \ 
, 

' 
Davs 

0 .1 2<4 D 3 4 5 +~t 6 7 

<iii it • >oid · iteW: •>01!1. :new· old 
... 

old old. 
- • __ ; .--": 

'.Aicf :<new· .• final -new new new 
;i~.Q 2'f. 0 " Li, I) 'K. D n<LH ~c:,0 t!-lV .,,,.., "' ., ~,J5 7k.6 ''4..D 2S·O .\,_ 

' ' 
j,q 1.~ .6 p, 0 i-3 :r.0 18. \ 1'> & r( +.<i {?),/ 1·'3 \ 
1«l '11 ,_ . (..\ 1-y '2. 3 ;p::. ~ t./? '.('} °A.D -to '1 ,5.0 '1 · fo " arr- lj / 'J. I .'.;\H ,. 

l' :i. :i. ::i, ?-1.-6 23\ \ 
rvP .... ,,_ :JIN 9'\' fl') .111\l l -fl'\'llilll Ji!') "'., I \ff I 

~ 

Davs 

0 1 2 3 4 5 f\{\q\ 6 7 

in it. old 
· .. 

old old old 
-.-- - -_.; 

··• olil .. ~ final new new new -new-:. new new 

::lC\,0 24. ll ,.1.1,h 1< 0 :l.l\.C 11;,0 1LID '>ES'<"' •uP 'li:i,C> 14.D ZS-') " 1.'l 1. '1 ! -:iq 'g.; f.:cr w.r 1;(, ~.o -.+, ,,,., 7'.} .rz..... i-· l\- " liP, :i .~ .•. I -:;;::y ~.:;, .0 I .f: \'") :t,'i ~ .\ ';f;9 8.D '1 · i:, ' d6 '7 C> +-- ?.I\ "'.I .1 \,.;? :J...1-0 -:?- I 'I'> 22.9 ·· .. 
1JvP Pff\l/'/\ :Ji;J nnvr l ,/I\ I' tfV\llVl JIAl ' , 

Da's 

0 1 2 3 4 5 +'fnf-t~ 6 7 
-·init old new old new old.·. ;., ilrjYi. 01«1 new·,: • •. old new %kl new ·final 

(t.;,Q 2't.O 'JUJ) "i<D :l.l\.S 15.0 ()JJ,0 ~).:::; 1.J.1,1'; 11; :u l?L{.0 2s.c- ' l;'i ::i. '& ( ' .<,() i ~Y!;. .f--r e;;i..- +.6 cr,o ...., 6.'2- 9.3 '\ 

1a 1·T '( ..t::r 'ii. '2. Tk'.J ··'-'! 7! 15.b , '.'.) It!. D i·lo ' ' \8lf i Vi- .... 1'l"i \ >? ~ \' ~'1 q ZDL. "'., 
u/ ttrmr ::1,\1 l I 1 !I I ·"'°" L "1 \II ., ) Ji/\! '\ 

Control i IX'f!b{l!i II I 
(150 G)O . Hnm ,111-r, !!wt?, Ee .if w.. I J; I 

Analysts: 

YO t.I) .... 
Reviewed by: __ u;::;;~~~~ . ...,,,....., ·/'"'!~ ,.--~ 

Date. reviewed: -....PVI.__, ~ ~ 
--=~~-+"-

WQ Ranges: T (°C) = 25 ± 1; DO (mg/L) = 3.3 to 8.4 (mg/L) ; pH = 6 to 8.5 

Sample Description: CWP,( 1 <o.o.<.. rf. ~ ~ 

Comments: Broodboard Used: \2i \?iD\,\d.i/)\S A\ f;, (\,Ji J1 ' lo,J ,ID tl 1-1 i ,).).-J.4- 1 ?,\ J 21-:Jl ,?,j) 

Version 1.2 Issued Jan 26, 2011 Nautilus Environmental 



Client: tee. L Coct( 
Sample ID: LC DCO)_ \f'IS_,,015'-0~-1>$'_ N 
Work Ord I S3tl.> 

Days Concentration: ...... -\ro\l 
A B C D E 

1 / / / / / 

2 / / / / v 
3 / x / 3 / 

4 '{ 3 / 3. 
5 'l1 "l l.. '1" 
6 iO 'ii: q m 
7 

8 ,, 
Total :'.12 \\ )..C i'b J.O 

Days Concentration: ~-as 
A B C D E 

1 / / ,/ ,/ / 

2 ' v / v v· / 
3 / v / v ,/ 

4 '\ 'V >? J J 
5 ~ L b '1 \."> 

6 II ID I\) 10 IO 
7 

8 

Total ]_j,, \'t, ;i, I '2). :21 

Days Concentration: Sb 
A B C D 

1 ./ / / 

2 / / '_,-

3 ,/ / / 

4 '< ~ , / 
5 L •c:.r· '-\-
6 '-\ II q 
7 

8 '.l,0 

Total I 'ii >% \'.'.J 
mc1 

Notes: X =mortality. 

/ 

, / 

3 
/ 
l'1 
q 

'20 

E 

/ 

/ 

,,/' 

3 
'"1 
2'. 

I LI 

F G H I J lnit 
/ / / / / tl-
/' / / / / t/J.IJ?J 
/ / / ,/ 

·"' 
~~ 

3 1 <' ., ,/ A. 
/'' l':l-· l? g (.. !-Ml!A 

G\ 9 10 l\- i Jl"'-'I 

IC\ 10\ 21 15 r:::r ~1t 

F G H I J I nit 
,/ / ,/ ,/ / (c 

/ / / / /, I/VI! 
/,/ ,/ v 1/ ./ 91# 
3 4' 3 3 ·2- -
1'· ~ -r h bf 'llt'll 
10 ID 11 10 ii ON 

20 2). 2\ I 0\ IC\ ffiL' 

F G H I J !nit 

/ / / / / (-l 

/" / / / / 1Jr;; 
.,,,.- / / ") /'1 WI 
:> .,< '),, 'k / / D,,, 

-r r £.. I "" "· 
ID 'l lh ID "'"' 

,,~ \ t\ le:+ I\ I Li- mq 

Chronic Freshwater Toxicity Test 
C. dubia Reproduction Data 

Concentration: 15~ 
A B c D E F G H I 

/ / / / / / / / / 

/ / / / / / .V v / 
/ / ./ 2--- ./ / / '/ I/ 
J ;; 2- _/ 5 2- .'1:,, 3 s 
b v b --r· 1--r· 1- :3 1--r v 
11 12 q 12 (O 10 (o 10 ii 

2D J.3 \'+ 21 20 \'l:, •'.>) 20 :2'.1 

Concentration: ld··5 
A B c D E F G H I 

/ / / / / / / ,/ ,/ 

/ / / / / / / / v 
I./ J,, ,/ ,,,./ / ,/ / ',,- ·,/ 

/ / -5 2. 3 3 -3 '-':> 3 
< ~ -r L -=-r-· I~ ._,., L "'r 
10 \ \ I\ .; lo 1. ./ II ID 

rnv1 

lK 2:, :2-1 'ls ],O il\ I I) 2t> 'J_D 
IS 

Concentration: \ l J. 

A B c 0 E F G H I 
, / / / / / / / / 

I/ ~ ~ / "/ v· / / / 

./ ,,_,,. ,-" / .,,/ 
_ .. -- / ·"' 

I '-1 7, 3 J I/ ,} "-" '),_ ~ 

R ~ f {__, '1 L {,. ""'f- /_ 

v )( '+' "I )( J y '!!( 10 

I)_ I-:+ 19 I<(, l),, Cf 11- I'"- I 'j, 

Sample Description: c.\-O:i<, 5'r51"l fl?tc W e;,p,"(: 
Comments: Total #Y<>un9 only based on the first 3 Broods. Fourth and subsequent broods not included in total count. 

Reviewed by: -~ 
Version 2.1 Issued July 29, 2009 

Start Date & Time: 
Stop Date & Time: ~9~1 r~J\~ ~\:\ 1~&Jt 

Set up by· MLi 

Concentration: Z.. ~~ 
J lnit A B c D E F G H I J lnit 

/ EG / / / / / / / / / / l-i_ 

/ i / // / /' ,/ / / / / i111f1 
/ ,/ /,/ ,,,/ "" / v v / / '{f'!Vj 

3 A· J 'L- ·3 'L- ,/ '5 z., 2- 3 3 A--, 

"""' 
mu t-. -~J.,, ~ ,.., i-, L _,., e , 

9 :JIN 12. q \I I\ "\ II v ID ll 10 :JIN 

),o flit ), I \'6 2\ l'b ),0 2D i ID\ ").l 110 rn1~ 

Concentration: d_S 
J lnit A B c D E F G H I J lnit 

/ u / ,/ / / ,/ / / / / / &"· 

/. int< ,,,..,. / / ./' / / / / / / ~J I/ -rrf!i? v ,/ / ,/ , - ,. / // 
,/ '/ ./ 

3 ,,,, 3 y / t,_,. g 3 "> ,/ '2-- <-(' "'-

14- lil/11 K n '\ b lb, 4-' n \.\ b -t· 'f!Y> 

'g C)lf\) 10 .; ii ltJ q j?_ v 10 b 9 Jf!>) 

\ 't 1111:1 1\ p, \S 1'!, \ '(, '}1- I I 14 14 20 mt: 

Concentration: 
J lnit A B c 0 E F G H I J I nit 
/ (- <.,.. 

-~- '71Y4-

,/>' 'l?"ho 
/ A .., '11/iJ 
iO ::i11v 

I'S ~1\l1 

Date reviewed: ~ "2--/ t..'lr 
Nautilus Environmental 



CETIS Analytical Report Report Date: 

Test Code: 

22May-1513:15(p1 of 2) 

15376c I 05-1917-0797 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 03-1122-9588 Endpoint: 
Analyzed: 22 May-1513:14 Analysis: 

Batch ID: 

Start Date: 

18-0889-2617 

06 May-15 13:20 

Ending Date: 12 May-15 15:00 

Duration: 6d 2h 

Sample ID: 12-7328-6829 

Sample Date: 05 May-1511:14 

Receive Date: 06 May-15 08:34 

Sample Age: 26h (7.8 'C) 

Linear Interpolation Options 

X Transform Y Transform 

Log(X+1) Linear 

Point Estimates 

Level % 95°/o LCL 
EC5 >100 N/A 
EC10 >100 NIA 
EC15 >100 NIA 
EC20 >100 NIA 
EC25 >100 NIA 
EC40 >100 NIA 
EC50 >100 NIA 

6d Survival Rate Summary 

C-°!o Control Type 

0 Negative Control 
1.56 
3.12 
6.25 
12.5 

25 
50 
100 

Gd Survival Rate Detail 

C-0/o Control Type 

0 Negative Control 

1.56 

3.12 

6.25 

12.5 

25 

50 

100 

000-469-187-1 

Test Type: 

Protocol: 
Species: 

Source: 

Code: 
Material: 

Source: 

Station: 

Seed 

2019556 

95% UCL TU 

NIA <1 

NIA <1 
NIA <1 

NIA <1 
N/A <1 

NIA <1 

NIA <1 

Count Mean 

10 0.9 
10 
10 
10 

10 
10 1 
10 0.9 
10 

Rep 1 Rep 2 

1 0 

6d Survival Rate CETIS Version: CETISv1 .8.7 

Linear Interpolation (ICPlN) Official Results: Yes 

Reproduction-Survival (?d) Analyst: Mimi Tran 

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

Ceriodaphnia dubia Brine: 

In-House Culture Age: <24h 

4BE4DOAD Client: Teck Coal 

Water Sample Project: 

Teck Coal (TECK COAL) 

LC_DCDS_WS_2015-05-05_N 

Resamples Exp 95% CL Method 

200 Yes Two-Point Interpolation 

95o/o LCL 95o/o UCL 
NA NA 

NA NA 
NA NA 

NA NA 
NA NA 
NA NA 
NA NA 

Calculated Variate(AIB) 

Min Max Std Err Std Dev CV% °lo Effect A B 

0 1 0.1 0.3162 35.14°/o 0.0% 9 10 

0 0 0.0°/o -11.11% 10 10 
0 0 0.0% -11.11% 10 10 

0 0 0.0% -11.11% 10 10 
0 0 O.Oo/o -11.11% 10 10 
0 0 0.0% -11.11% 10 10 

0 0.1 0.3162 35.14% 0.0% 9 10 

0 0 0.0% -11.11% 10 10 

Rep 3 Rep4 Reps Rep 6 Rep 7 Rep8 Rep9 Rep 10 

1 1 1 1 1 1 1 

1 1 1 

1 

0 

CETIS™ v1 .8.7.16 Analyst: __ _ QA: __ _ 



CETIS Analytical Report 

Ceriodaphnia 7-d Survival and Reproduction Test 

Analysis ID: 03-1122-9588 Endpoint: 
Analyzed: 22 May-1513:14 Analysis: 

6d Survival Rate Binomials 

C-% Control Type Rep 1 Rep 2 

0 Negative Control 1/1 011 

1.56 111 111 

3.12 111 111 

6.25 111 111 

12.5 111 111 

25 111 111 

50 1/1 1/1 

100 1/1 1/1 

Graphics 

o.• ''f ·-..---
.. 
0,, ~ 

F 
o.• r 
'' ~ 
'·' ~ 

000-469-187-1 

~-·1. 

6d Survival Rate 
Linear Interpolation (ICP!N) 

Rep 3 Rep4 Rep5 

111 111 111 

111 111 111 

111 111 111 

111 111 111 

111 111 111 

111 111 1/1 

1/1 111 111 

111 1/1 1/1 

·• 

,00 

CETIS™ v1.8.7.16 

Report Date: 22 May-1513:16 (p 2 of 2) 

Test Code: 15376c I 05-1917-0797 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Rep 6 Rep 7 Rep 8 Rep 9 Rep 10 

111 111 111 111 111 

111 111 111 111 111 

111 111 111 111 111 

111 111 111 111 111 

111 111 111 111 111 

111 1/1 111 1/1 1/1 

011 111 1/1 111 1/1 

111 1/1 1/1 1/1 1/1 

Analyst. __ _ QA:. __ _ 



CETIS Analytical Report 

Ceriodaphnia 7-d Survival and Reproduction Test 

Analysis ID: 03-3209-1811 

Analyzed: 22 May-1513:15 

Batch ID: 18-0889-2617 

Start Date: 06 May-15 13:20 

Ending Date: 12 May-15 15:00 

Duration: 6d 2h 

Sample ID: 12-7328-6829 

Sample Date: 05 May-1511:14 

Receive Date: 06 May-15 08:34 

Sample Age: 26h (7.8 'C) 

Linear Interpolation Options 

Endpoint: Reproduction 
Analysis: Linear Interpolation (ICPJN) 

Test Type: Reproduction-Survival (7d) 

Protocol: ECIEPS 11RM121 

Species: Ceriodaphnia dubia 

Source: In-House Culture 

Code: 

Material: 

Source: 
Station: 

4BE4DOAD 

Water Sample 

Teck Coal (TECK COAL) 

LC _DCDS _ WS _2015-05-05_N 

Report Date: 

Test Code: 

22 May-1513:16 (p 1 of 2) 

15376c I 05-1917-0797 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Mimi Tran 

Diluent: 20% Perrier Water 

Brine: 

Age: <24h 

Client: Teck Goa! 

Project: 

X Transform Y Transform Seed Resamples Exp 95% CL Method 

Log(X+1) Linear 1632692 200 

Point Estimates 

Level % 95°/o LCL 95% UCL TU 

IC5 9.931 3.023 42.54 10.07 
IC10 17.84 8.482 72.8 5.606 

IC15 36.77 10.48 NIA 2.72 
IC20 79.89 12.41 NIA 1.252 
IC25 >100 N/A NIA <1 

IC40 >100 NIA NIA <1 

IC50 >100 NIA NIA <1 

Reproduction Summary 

C-o/o Control Type Count Mean 

0 Negative Control 10 17.1 
1.56 10 19 
3.12 10 18.7 
6.25 10 20.5 
12.5 10 17.4 
25 10 16.5 
50 10 15.6 
100 10 14.8 

Reproduction Detail 

C-%1 Control Type Rep 1 Rep 2 

0 Negative Control 22 0 

1.56 20 23 

3.12 21 18 

6.25 22 18 

12.5 15 23 

25 21 12 

50 18 20 

100 12 17 

000-469-187-1 

Yes Two-Point Interpolation 

95% LCL 95o/o UCL 

2.351 33.08 

1.374 11.79 

NA 9.542 

NA 8.056 

NA NA 

NA NA 

NA NA 

Calculated Variate 

Min Max Std Err Std Dev CVo/o 

0 22 2.002 6.332 37.03% 

9 23 1.238 3.916 20.61% 

8 22 1.257 3.974 21.25% 

18 22 0.4534 1.434 6.99o/o 
8 23 1.551 4.904 28.18% 

11 22 1.213 3.837 23.25o/o 
3 20 1.614 5.103 32.71% 

9 18 0.9866 3.12 21.08°/o 

Rep 3 Rep4 Reps Rep 6 Rep 7 

20 18 20 19 19 

17 21 20 18 9 

21 18 20 20 8 

21 22 21 20 22 

21 8 20 19 10 

15 18 18 22 11 

13 20 14 3 19 

13 18 12 9 17 

CETIS™ v1.8.7.16 

o/oEffect 

0.0% 
-11.11% 
-9.36°/o 
-19.88o/o 
-1.75°/o 
3.51% 
8.77% 

13.45% 

Rep 8 Rep9 

21 15 

20 22 

19 22 

21 19 

20 20 

14 14 

17 18 

17 18 

Analyst: __ _ 

Rep 10 

17 

20 

20 

19 

18 

20 

14 

15 

-a 
~111{ 

QA: __ _ 



CETIS Analytical Report 

Ceriodaphnia 7-d Survival and Reproduction Test 

Analysis ID: 03-3209-1811 Endpoint: Reproduction 
Analyzed: 22 May-15 13:15 Analysis: Linear Interpolation (ICPIN) 

Graphics 

r 
'~ 

,. 

000-469-187-1 CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

22 May-1513:16 (p 2 of 2) 
15376c I 05-1917-0797 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: __ _ 

# 
~1/fj{ 

QA:. __ _ 



Ceriodaphnia_ dubia Summary Sheet 

Client: 

Work Order No.: 

Sample Information: 

Sample ID: ],t-l[try_ )J\JS_ J.oJ) - Ot1- tib_j'1 
Sample Date: fl/ju,~ l?lt? 
Date Received: 

Sample Volume: I '<),o L 

Test Organism Information: 

Broodstock No.: 

Age of young (Day 0): 

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

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

NaCl Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: 

7-d LC50 (95% CL): 

7-d IC50 (95% CL): 

Start Date/Time: ........1:Ni.1.U il~«µbc<../Li ~'--"-(C>-'-'IJ'-"3""o-'-h'----
Set up by: _ __:.::'-11"'-'l;.J_ ______ _ 

Test Validity Criteria: 

1) ·Mean survival of first generation controls is ~80 o/o 

2) At least 60°/o of controls have produced three broods within 8 days 

3) An average of~15 live young produced per sui'viving female in the 

control solutions during the first three broods. 

4) Invalid if ephippla observed in any control solutlon at any time. 

WQ Ranges: 

T ('C) = 25 ± 1; DO (mg/L) = 3.3 to 8.4 ; pH= 6.0 to 8.5 

<24-h (within 12-h) 

g/L NaCL 

g/L NaCL 

7-d LC50 Reference Toxicant Mean and Historical Range: 

7-d IC50 Reference Toxicant Mean and Historical Range: 
)..D ( \. \i-1.+) 
\.'S (l.J.-\,q) 

g/L NaCL 

g/L NaCL 

CV(%): \ I 
CV(%): 14 

Test Results: 

Reviewed by: 

Jan 26, 2011: Ver. 2.0 

LC50 % v/v 

IC25 % v/v 

IC50 % v/v 

Survival 

Date reviewed: --~----~-Lf_,t..<.o:..._· _ 

Nautilus Environmental 



I 
I 

Client: 
Sample ID: 
Work Order #: 

Conc
1
ent7tion 

fr KrTT0 

Temnerature (°Cl 

DO lm11/Ll 
pH 

Cond. luS/cm l 
Initials 

Concentration , ) 
/,% 0-<C11/11 

TemDerature 1°CI 
DO Ima/LI 

DH 
Cond. luS/cml 

Initials 

Concentrati~j 
/ 'd,, {}';b (/;I L' 

TemDerature l°CI 
DO Ima/LI 

DH 
Cond. lnS/cml 

Initials 

Concentratio~) 
/06%fol11 

Temoerature {°Cl 
DOlma/Ll 

PH 
Cond. tnS/cml 

Initials 

Hardness* 
Alkalinitv* 

• mg/L as CaC03 

Chronic Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

let CocJ 

Davs 
0 1 2 3 4 5 

in it. old new old new old·" 
""', .. ,', 

·new:"' >old n:ew old new 
~'\.O 1'1-1-, 0 '}U 0 Jl{.O 2'\-.0 1<::,() 15-1 () ')6\" .:A _,.p %.() '1-. () 
e. \ ~- ~ "': 0 i.o ~-·2 -:i-. /) ·.f/ ;;i;.';f 81 ..r;:;r ~ ! /,.. 
g,o 1-'> :-:r--, (,,} 11 l!·b :r.q I\'. I f YT '8.o f'=\- 7- .l.J 

21\Q {j f II,, '213 'l-1 X' ?-::o, 1'.l':l. D 
\CU(' +:JYIV/1 :1\"I 1-l'A\lill H\tl bi'v\V'r') , 

~ :110.0 
Davs 

0 1 2 3 4 5 
. init. old• .. . )olcl ':new old new old old 

' new.: new new 

Jll.5 nJ..1) I'll . ') '.l!/:o ::i_q,Q It: 0 .. o ~~ v<b ,,c_(\) 1L(.O 

i-,'5 <I. I 'i..J i2 ...f.le _, /_,,.,, ']):'.'.'-, ~-I 1'-0 9,!(_] 

1.'l 1.5 , , ·' 1:- =! lS ·2 e.u . I ;r;t (l,O 1:::1-n 8-0 
-;;iag .., re: ;:<\"?, /j ~ 'J_)h '],--k, '/ 
\Cif ·JIN "" &All t::Wll!Y " ' 1: I l \W 'i/ 

Dus 
0 1 2 3 4 5 

in it old ' ' oid 
.' 

new. new old new: old -·-:_n·ew.: ••old ... new 

~'b ?a,o l'Ji{.O :111-.J :24- 5 1<;,0 'JU() '16'W Vf;5 1C:.D 'JL{.0 
t ,g 'LG ~' 1 ~.'I,. 'Mo l.c; gi.-- -,,<¥ :u 1·i1o ~ 1-
i/l 1.1 1- VI ln "£·2. '(3,, \ t??- ·;,_,q '3.1 1,-t'li ' . \ 
21-0i- '7~ 

; 

:<3i - '2--k ') ,., ::i.o 'llffj 

'{.J;f f-11\YY ~l\t\J r-m1 'I 1Al7 -f\M~'1 
; 

Davs 
0 1 2 3 4 5 

init. old new old new old 'new otd new·- ·old·-- new 
'ds,o '.14-r) 'JUD d4-.0 J!-f. t; 11s;.u .A,0 I\.'('.> w? 1r:,_O 17,(,f (':, 
BD '6. 0 \3.'),.. l?" ~'. Lr__.,,, ,.":) :;rs '){J 1(o 8.'1---
i-~9 :i .'1 81 ~ Q '!· 3 /=?./") / 3 &'.-l ~ ,').. Bo B.v 
510'-l 1-t::' { - ';bl.I- ')(;, ti~ 4' t)(/,1 ,/) 

\' 1.ef ffVlWl r r:.,, T ,vr\rl'I ""'l-1 ll v "' I 

Control ica'k{Vlli I Analysts: 
IOD 2.22-
LIO ~io4 Reviewed by: 

Date reviewed: 

'P10Gcfs 7 
t1'.'1itf ·.:new: final 

'.2'5.o \ 
:::r.:ii \. 

....f.:::I \ 

.).Ii \ 

Ml"l •,, 

:lc.n" is 7 

"'~ ·.new:-: final 
)1;;,0 \ 
+.'(, '\ 

1 ::J- '" '2::i- I '·, 
Mi.~7 '·v 

Fintds 7 
11"'.!.it< new final 
)t; J " ~45> "\,,, 
::i ;:]-. '" 

). ,')_. '\ 
ilnLl '-. 

f,"i"ltJS 7 

"''aw new final 
)t:;10 ' '=J ''ii '\ 
i.o .... 

..,., 6 "-.. 
l\f\ l.:J .... 

' 

WQ Ranges: T (°C) = 25 ± 1; DO (mg/L) = 3.3 to 8.4 (mg/L) ; pH = 6 to 8.5 

Sample Description: _J._~OJ( __ ~------------------

Comments: 

Version 1.2 Issued Jan 26, 2011 Nautilus Environmental 



Chronic Freshwater Toxicity Test 
C. dubia Reproduction Data 

Client: 
Sample ID: 
Work Order~ 0f o 0iv) 

startDate&Time: fYl,,~ (o/15Q\:;12,o\ri 
StopOate&Time: ly\'Y 1i/i''> /j ~ \bOb\1 

Set up by: {V) L1 1 \..,\ 

Days Concentration: Co ro Concentration: LS.lo 
A 8 C D E F G H I J lnit A B C D E I F ) G 

Concentration: ''7; .8 
HI l!J!lnitlAIBlclolE F I G I H I I J I lnit 

1 I/I /I/I/I/ I/ I/ I,,, I/I ,..-IC--tl"'I ,...-1 /l/l/l?I,,, /I /I /I l·<-1,, I/I/I/ I,...- /I ./I_,,.,, /I /16-L 
21/l/i/l/l/l/l,-l,,l/I /lll'l/l/l/l/V I/ I/ /I/ I/ l(:c Ir I/ I/ I>' I /I/ I/ I/ I /I /I (--1. 

3 I -7141./ 1,,- I /f /I/ I/ I ·j, 1;.. IMtJ I /I/ I /I /I ;1 /I / 'I'. I/ 14 ll'llnl&if I/ I/ rs-1:".'.> I/ I 'b J-h 1,...- k 1Mt7 
4 I Lf I /"'Git; I '< 1'3r::i' I r I /I <le TA., I .:?TiT 'fl J I .S I L.,I '{ 31,:YIA-I /131'3 l/l/131 7 1/ 1313 IA 

s 1 fc, I l':, I:':). I ,/l;'.f1::P I '2i lb'T'.:f I I tli111ll, I 'fl 71 q: I "'.'f' I '=19 I '.'.'./-I£ .:f/11#11 ".'.'.J-1 Jo I 0 IT- I b I b I '.::J--11- I~' l,lf ~Au, 
s 110 I 111101 °I I P··l 'i I IOI q 1101 \ lmt~I IOI IOI 1II1°19 I "b I ID GJ I II lmLi '11 q Ir I I '1 l12-l1i-i !I 111 1101n111"-

1 I ( I t 

8 

TotafWl>-(T)A;il 1i.-li?ff/lff:il II °l l'Y?!S"T!))ql! qJ5JIT'l I 14-I !911h[2).l61l /8b-l I m1J5!CJ 1 i1:w1IqI:1(12./ lz.,_l I z.211& 12."2.IMt-
Days Concentration: fa, 3---- Concentration: \J, Concentration: ;) ,., 

A B c D E F G H I J lnit A B c D E F G H I J lnit A B c D E I F I G I H I I I J I lnit 
!//////////~//////////~/// ///// //~ 
2 / / / / _,,. / / r' ,,,,.. ,,.,- {-:L ,,. /- ,/ r / / r' ,,/ r' / (:-L- / / / / I'/ t7' / / /- (-_-{~I 

3 / &. / / / / / / 2J / MCi / / / ?, _,. ,/ / / "!-' / WIL: ./ ,... ,.... ,,,, ,,- ,...- / 1 ,.,.. / td(JI 
4 "-( ,,Y °2, "). v J ~' v- / 3 4-, ,/ 2_, .,, / ')/ 3 ')../ - ._/ 2, A J J 3 / /. 3 y / ). • ' A 

5 ~ -q- '~ {,, I':>' / ,_ (.,,, =t- @ WA I.I.. b T l, / / -= -~ Q 1-:cr-· ·'l!u £, ,/ 8 s 'f- y, (,-, ·~ 7 . 'IJ'!Y. 

6 I 0 11 "' J ,/ '?', ' I 0 I() I I mt I).. I 0 I).,. / l I 2. \l.: I 0 < ID 11 "'Ll '-1 '1 II f/ fl ro I 'I " I I I' {))l; 
' ' , ' 

7 

8 

Totalf).},,lJ..J-1-/~ I C) I '::t fTITI ~ 119,1'11 2I'frnLi I t.?11 '&11.i.I }v I I 4111 I /Z'.\TI oil)..'J--l:z..1 liilr'l I 9J I /1-l 1il Iii/"> I 2 I I I "l 119 123 I llflil'lil 
I J 

Days C~ncen:atio~: i;> E F G H 1 J lnit C~ncen:atio~: I 'DD E F G H I J lnit C~cen!ratio~: I D I E I F I G I H l I I J I !nit 

1 i"' 1,, 1,., I/ I/ I/ I/ I /I /I /l{·ll / I/ I/ I/ I/ I ,...-1 /I /I/ I/ I<~<. 
2 1 / I / I / I/ I ,.., I /.I/ I/ I / I / kc I / I/ I / I/ I/ I , [/ I / I / I ,.,.- I t-c 
3 I /I/ l/ 1,.,.,1 ,...-1 ,...-[,.,I ,...-1 ,....[/ )'l\t?I ,...-1 /I/ I/ I/ I/ I/ I /I/ l/.lf\llC: 
4 ,/ ")._, <{· / 

5 / ?, s- v ,<;-- "'· 
6 I 1'1 11'2-I C) I j ollo 111 I n-111 I DYi 10INW1l 1 rlll l/3Ip.J-7TIDI191fTTfbl11 Im/:' 
1 1 1 1 ' I I I I I I r 
a I I I I I I I I I I 

Total/\ H"l ll.;lTO, I 1-i; 1-H II k)/24/YD /10)(/ 14 I merT /t:::; I i'::Uw/I b I 11 11 b I i">l:U.//2, Ii!, /mt I , .. 
Notes: X =mortality. 

Sample Description: --'--'""OJ""-/-------------------------------------------------------
Comments: Total# Young only based on tile first 3 Broods. Fourtti and subsequent broods not Included In total count. 

Reviewed by: ~ Date reviewed: Jviw 2--} J-t 
Version 2.1 Issued July 29, 2009 

Nautilus EnvironmMtal 



CETIS Analytical Report Report Date: 

Test Code: 

22 May-1513:06 (p 1 of 2) 

15376b I 20-0606-4090 

Ceriodaphnia 7~d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 04-6000-7899 

Analyzed: 22 May-1512:59 

Batch ID: 

Start Date: 

03-8758-6864 

06 May-15 13:20 

Ending Date: 12 May-15 15:00 

Duration: 6d 2h 

Sample ID: 11-87 49-7839 

Sample Date: 05 May-1514:02 

Receive Date: 06 May-15 08:34 

Sample Age: 23h (6.8 °C) 

Linear Interpolation Options 

X Transform Y Transform 

Log(X+1) Linear 

Point Estimates 

Level % 95% LCL 

EC5 >100 N/A 

EC10 >100 NIA 
EC15 >100 N/A 
EC20 >100 N/A 
EC25 >100 NIA 
EC40 >100 NIA 
EC50 >100 NIA 

Gd Survival Rate Summary 

C-% Control Type 

0 Negative Control 
1.56 

3.12 

6.25 

12.5 

25 

50 

100 

6d Survival Rate Detail 

C-0/o Control Type 

0 Negative Control 

1.56 

3.12 

6.25 

12.5 

25 

50 

100 

000-469-187-1 

Endpoint: 
Analysis: 

Test Type: 

Protocol: 
Species: 
Source: 

Code: 

Material: 

Source: 
Station: 

Seed 

186908 

95%1 UCL TU 

NIA <1 

NIA <1 

N/A <1 

N/A <1 

N/A <1 

N/A <1 

N/A <1 

Count Mean 

10 0.9 

10 0.9 
10 

10 

10 

10 1 

10 0.9 
10 

Rep 1 Rep2 

1 1 

6d Survival Rate CETIS Version: CETISv1.8.7 

Linear Interpolation (ICPlN) Official Results: Yes 

Reproduction-Survival (7d) Analyst: Mimi Tran 

ECIEPS 11RMl21 Diluent: 20°/o Perrier Water 

Ceriodaphnia dubia Brine: 
In-House Culture Age: <24h 

46C7C76F Client: Teck Coal 

Water Sample Project: 
Teck Coal (TECK COAL) 

LC_LC5_WS_2015-05-06_N 

Resamples Exp 95% CL Method 

200 Yes Two-Point Interpolation 

95% LCL 95% UCL 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

Calculated Yariate(A/B) 

Min Max Std Err Std Dev CV%1 %Effect A B 

0 1 0.1 0.3162 35.14%i 0.0°/o 9 10 

0 0.1 0.3162 35.14% O.O°lo 9 10 

0 0 O.O°/c1 -11.11o/o 10 10 

0 0 o.0°1o -11.11°/o 10 10 

0 0 0.0% -11.11% 10 10 

1 0 0 0.0% -11.11% 10 10 

0 0.1 0.3162 35.14% 0.0% 9 10 

0 0 0.0% -11.11°/o 10 10 

Rep 3 Rep4 Rep 5 Rep6 Rep 7 Rep 8 Rep 9 Rep 10 

1 1 1 1 1 1 1 0 

1 0 

0 

CETIS™ v1 .8.7.16 Analyst: __ _ QA:. __ _ 



CETIS Analytical Report 

Ceriodaphnia 7-d Survival and Reproduction Test 

Analysis ID: 04-6000-7899 Endpoint: 6d Survival Rate 
Analyzed: 22 May-15 12:59 Analysis: Linear Interpolation (!CPIN) 

6d Survival Rate Binomials 

C-o/o Control Type Rep 1 Rep 2 Rep 3 Rep4 Rep 5 
0 Negative Control 1/1 1/1 1/1 1/1 1/1 
1.56 1/1 1/1 1/1 1/1 1/1 
3.12 1/1 1/1 1/1 1/1 1/1 
6.25 1/1 1/1 1/1 1/1 1/1 
12.5 1/1 1/1 1/1 1/1 1/1 
25 1/1 1/1 1/1 1/1 1/1 
50 1/1 1/1 1/1 1/1 1/1 
100 1/1 1/1 1/1 1/1 1/1 

Graphics 

'·" e-tl-0-·--+ ...... _ ... 

000-469-187-1 CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

22 May-15 13:06 (p 2 of 2) 

15376b I 20-0606-4090 

Nautilus Environmental 

CETIS Version: CET1Sv1 .8.7 
Official Results: Yes 

Rep 6 Rep 7 Rep8 Rep9 Rep 10 

1/1 1/1 1/1 1/1 0/1 

1/1 1/1 0/1 1/1 1/1 

1/1 111 1/1 1/1 1/1 

1/1 1/1 1/1 1/1 1/1 

1/1 1/1 1/1 1/1 1/1 

1/1 1/1 1/1 1/1 1/1 

1/1 1/1 1/1 0/1 1/1 

1/1 1/1 1/1 1/1 1/1 

Analysl: __ _ 



CETIS Analytical Report Report Date: 

Test Code: 

22 May-1513:06 (p 1 of 2) 
15376b I 20-0606-4090 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 08-6980-2188 

Analyzed: 22 May-1513:00 

Batch ID: 

Start Date: 
03-8758-6864 

06 May-15 13:20 

Ending Date: 12 May-1515:00 

Duration: 6d 2h 

Sample ID: 11-8749-7839 

Sample Date: 05 May-1514:02 

Receive Date: 06 May-15 08:34 

Sample Age: 23h (6.8 'C) 

linear Interpolation Options 

X Transform Y Transform 

Log(X+1) Linear 

Point Estimates 

Level % 95% LCL 

IC5 37.4 0.4757 

IC10 83.18 1.178 

IC15 >100 NIA 
IC20 >100 NIA 
IC25 >100 NIA 

IC40 >100 NIA 
IC50 >100 NIA 

Reproduction Summary 

C-% Control Type 

0 Negative Control 

1.56 

3.12 

6.25 

12.5 

25 

50 

100 

Reproduction Detail 

C-0/o Control Type 

0 Negative Control 

1.56 

3.12 

6.25 

12.5 

25 

50 

100 

000-469-187 -1 

Endpoint: Reproduction CETIS Version: CETISv1.8.7 

Analysis: Linear Interpolation (ICPIN) Official Resu Its: Yes 

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

Protocol: ECIEPS 11RMl21 Diluent: 20% Perrier Water 

Species: Ceriodaphnia dubia Brine: 

Source: In-House Culture Age: <24h 

Code: 46C7C76F Client: Teck Coal 

Material: Water Sample Project: 

Source: Teck Coal (TECK COAL) 

Station: LC_LC5_WS_2015-05-06_N 

Seed Resamples Exp 95% CL Method 

873476 200 Yes Two-Point Interpolation 

950/n UCL TU 95o/o LCL 95°/o UCL 
NIA 2.674 NA 210.2 

NIA 1.202 NA 84.9 

NIA <1 NA NA 

NIA <1 NA NA 

NIA <1 NA NA 

NIA <1 NA NA 

NIA <1 NA NA 

Calculated Variate 
---·-· 

Count Mean Min Max Std Err Std Dev CV°!G %,Effect 

10 17.4 0 22 2.12 6.703 38.52o/o 0.0% 
10 16.6 0 22 2.029 6.415 38.65% 4.6% 
10 20.2 18 22 0.4667 1.476 7.31% -16.09%i 

10 16.7 7 22 1.783 5.638 33.76°/o 4.02% 
10 18.2 11 22 1.133 3.584 19.69°/o -4.6% 
10 18.5 12 23 1.035 3.274 17.7% -6.32% 
10 16.7 10 24 1.334 4.218 25.26% 4.02°/o 
10 16.1 11 22 0.9939 3.143 19.52% 7.47o/o 

Rep 1 Rep 2 Rep 3 Rep4 Reps Rep 6 Rep 7 Rep 8 Rep 9 

20 21 20 12 22 19 21 19 20 

19 21 15 14 19 16 22 0 19 

20 18 20 19 21 21 21 22 18 

22 22 18 9 7 11 18 18 20 

16 18 22 20 14 11 19 19 22 

18 12 22 17 15 21 19 19 23 

15 16 19 13 21 15 24 20 
,.-

10 i 

15 17 20 16 11 16 15 22 13 

CETIS™ v1.8.7.16 Analyst __ _ 

Rep 10 

0 

21 

22 

22 

21 

19 

14 

16 

~ 
~zji(' 

QA: __ _ 



CETIS Analytical Report 

Ceriodaphnia 7-d Survival and Reproduction Test 

Analysis ID: 08-6980-2188 Endpoint: Reproduction 
Analyzed: 22 May-1513:00 Analysis: Linear Interpolation (ICP!N) 

Graphics 

---o~-<•>--------~· 

" 

000-469-187-1 CETIS'M v1.8.7.16 

Report Date: 
Test Code: 

22 May-15 13:06 (p 2 of 2) 
15376b I 20-0606-4090 

Nautilus Environmental 

CETIS Version: CET!Sv1.8.7 
Official Results: Yes 

Analyst __ _ 

~ 
Jv.,"1:1/f ~ 

QA: __ _ 



Client ·reel CoQ\ 

W.0.#: \':))=!~ 

Sample ID 

lC.. _Fl'.D $\)(. 

LC.-\...C:~ 

LC.- LCS 
LC -LCI) :'>'.)L(' !" 
LC.- \)C. :1.. 

LC. - t1C..1'1S 

}.Cf/, \)pV(io.J l"A".\,~. 1 

Reviewed by: 

IJ\,,D;5i ~//~ Sampe Dae 

~· . -·;;"' l . 7. 

~A_c, .1 6/ Ii; 
' (J\uL1b1 Ci 

~Au\.u (,; '!;; 

MtwLI It:; 
An ll..1~ L /11;; 

' 

JJ\• 1 L/lt::. 
' 

Version 1.0 Issued June 26, 2006 

Hardness and Alkalinity Datasheet 

Alkalinity Hardness 

Volume of 
Sample (ml) 0.02N (ml) of0.02N Sample 0.01M Total 
Volume HCUH,so, HCL/H2S04 Total Alkalinity Volume EDTA Hardness 
(ml) used to pH 4.5 used to pH 4.2 (mg/lCaC03) (ml) Used (ml) (mg/l CaC03) Technician 

if'50.o 8.S 6:1- \ bG:i soo \'-\.~ ·;;!5(!, '(-{> 

so.o C\.:i q,5 \8'd. \ Q,r\'-L> L\.":\. L\;=l-0 ~ 
t;o,o \&.~1 \\).IQ ?>{;,'-.\ sc.o \ '-\, I 18d. I<~ 
So.a ~~<. 8.'"\ ELS \'*' 5o.o \?:>,I-\ '.:1Ce~ 'l<.S 
!:Oo S.1 r;,). \D() Soo -::i.. a \ L\'-1 r<..s 
so.ti L\.'C so qg,, i [\!! o.C\ C\0 '1<.S 

's-0 <l'q4,J.< 4. b 41- q\) 6" $,o t t)D Mll 
. 

Notes (i) \)i\,,,\ec\ ),Q \OD.OmL wi-1-b l:);T. 1.,i?Je: 

~ Date Reviewed: ~ v{ N~ 

Nautilus Environmental 



 

APPENDIX B – Rainbow Trout Embryo (Oncorhynchus mykiss) Toxicity Test Data 



Rainbow Trout Embryo Summary Sheet 

Client: 

Work Order No.: Test Species: Oncorhynchus mykiss 

Sample Information: 

Sample ID: LC-LC..!)S'>Le.c..- wS-'U>lS-~--.N 
Sample Date: 
Date Received: 

j:\.pi-'\ \ '2-'S ! 2J:> 1$ 

Sample Volume: 

Dilution Water: 

Type: Dechlorinated Tap Water 
Hardness (mg/L CaC03): 10 
Alkalinity (mg/L CaC0

3
):---'-,''----------

Test Organism Information: 

Batch No.: 
Source: 
Loading Density: 

SOS Reference Toxicant Results: 

Reference Toxicant ID: \<-'"lt 74 
-,-~-.,.--''--------

Stock Solution ID: _l,_l\-'-S:::. . ..c.O_j_,_' ~------
Date Initiated: t>.pr-'1 \ 2.-C\ 2o l.S 
7-d EC50 (95% CL): \p,1 ((p, 5 -]"'> ') ~IL "i>DS, 

Reference Toxicant Mean and Range: '4, \ ( 2. 7.. -1,f) 4i L SQS 
Reference Toxicant CV(%): ~ '?,lo l-1,.,. 

'I"'-" 

Test Results: Sample ID 
LC._ U.!:>SS.1..Q_\,.I .-2"\;)-l!SrrJ 

I EC25 % lv/vl 195% CL) >100 
I EC50 % (v/v) (95% CL) >100 ------ '----

Reviewed by: Date reviewed: ___ ~ ___ :J ......... ~_· 

Issued: July 17, 2006; Ver. 1.0 Nautilus Environmental 



I 
I 

7-d Chronic Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

Client: 
Sample ID: 

\~d< (L("ll. C.M&k-) StartDate&Time: IJ;n4t-5)1~Q.- (S~S \It 
L c;., & L-c. .(J s [ L LC-_ V>S-z,o15-Stop Date & Time: ~ (a :r 1;;- Q.-]A&O h 

Work Order #: f ~3 <oc -i.e-~ Test Species: Oncorhy hus myKiss -

6'5l) 

Concentration 

DO meter: pH meter: _-r-p_H _ __,1 /~'3__ Conductivity meter: __ L-_-_1-r/~_s~-
' I I 

~,>'>P.~'Nv 
I 

Analysts: Control /oor ---Hardness* t0 'l,'VJ/"' ...--
Alkalinity' IQ n \,, ~ 

* mg/L as CaC03 
Reviewed by: _ __,~~·-.-;-·~-

Date reviewed: _}'/.H\£. 1'/ /(' 
Sample Description: 

Comments: 

Ve~sion 1.0 Issued June 26, 2006 Nautilus Environmental 



'1't'
Embryo-~"i11-frY Toxicity Test 

Daily Mortality 

Client: \ ~d< ( C'\M C~k) Start Date & Time: t'f!, 'J..'9 /i~ Q_. IS'{$ '1A 
Sample ID: U-l <:J) SS L.CC.. ,,'1"$._"20\$-%-N Stop Date:_-'-'--".1'1--~--1-l-'1""6"'---=Q._=-_._\,_lo_o __ 
Work Order#: 1-;:. 3 0 :S Test Species: ___ .,,o"'--'-~"'i/~~=~ ,.._ ___ _ 

Treatments Day of Test - No. of Mortalities Total Dead Total 

01 (I., E~ 
Undeveloped/ Total No. Total 

Rep 1 2 3 4 5 6 7 E ~ Unhatched ~ Exposed ;:, JI J i VI E . ;: L,..._., .• r. 

i ,..,l'l t '°""" ~ 1 0 0 D .,., v v I -2-- -z...s 7.6 
2 . I ' I I ' 7...., z_< 
3 I '1.. '2.C... v 
4 v 

~ 
M,.\_ ~fl -·1 q_r -z., ,,, 

(. • 2t\ 1 I "R ....,_ .. .., "' ) ' ) 
2 0 1 '} ~ q 

3 ' I ~ .... ,J "'1 ~""' ,.. I 

4 -.I< I LL 'Z....t,, 2:8 
J""L 1 I 1 r v :3 I '} ,J,., 'Vi'..-, 

2 i r (\ I 
..,,_ ,, ·- ,::,., 

3 0 D 0 <!::.. '/_,..._ :0 
4 l 1A<Ji" "?-- ., 1 ... A ~ d:!) 

.,,,:;: 1 i, I 'Z ') £.. Z.A'l 

2 J/ I I '3 z_.- " 3 I \' "V 'fe/ . _,<: .., .s 
4 £~· I 0 I 0 777 ?.) ' 

'5 -:i 1 0 () 0 ~ '} .LJ -, . 
2 a "' ,{) 2.' 1 ';. .., 
3 r7 I 7 / '))"; '7 ... 
4 r 1.- 3 ?fl.. . :;..., 

Io::; 1 ! I 0 I \ ·-:i. ,., f. . 
0 

2 ' 0 w 0 '< Vt> >.:> I 
3 I I I I ' ~ .., 'q. - I 

4 .:.; 'J 'j ' v I v '.<.; 2.. '.(. ? ,;;l 

1 
2 
3 
4 
1 
2 
3 
4 ' 

Tech Initials CCh i:;,i, ~ /Ir-. l·="l.,.. Lv ~ IHAV VV""'-.- ~ 
(,,., / 

Comments: 

Reviewed by: _____ Wl"'-V_· ____ _ Date reviewed: ___ -J_IM_VL __ i...__,{_· !-\,___ ___ _ 

Nautilus Environmental 
Version 1.0 Issued June 26, 2006 



CETIS Analytical Report Report Date: 14 May-1513:00 (p 1 of 2) 

153651 I 08-2435-6234 Test Code: 

Salmonid Embryo Survival and Development Test Nautilus Environmental 

Analysis ID: 04-6211-7754 

Analyzed: 14 May-1512:59 

Batch ID: 

Start Date: 

04-7028-9446 

29 Apr-1515:45 

Ending Date: 06 May-1511:00 

Duration: 6d 19h 

Sample ID: 05-7061-6078 

Sample Date: 28 Apr-1510:27 

Receive Date: 29Apr-15 07:20 

Sample Age: 29h (8 'C) 

Linear Interpolation Options 

X Transform Y Transform 

Log(X+1) Linear 

Point Estimates 

Level % 95% LCL 

EC5 4.189 0.267 

EC10 >100 NIA 

EC15 >100 NIA 
EC20 >100 NIA 
EC25 >100 NIA 

EC40 >100 NIA 

EC50 >100 NIA 

Proportion Normal Summary 

C-% Control Type 

0 Negative Control 

6.25 

12.5 

25 

50 

100 

Proportion Normal Detail 

C-o/o Control Type 

0 Negative Control 

6.25 

12.5 

25 

50 

100 

Proportion Normal Binomials 

C-0/o Control Type 

Endpoint: Proportion Norma! 
Analysis: Linear Interpolation (ICPIN) 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Yvonne Lam Test Type: Development 

Protocol: ECIEPS 11RM128 Diluent: Dechlorinated Tap Water 

Species: Oncorhynchus mykiss Brine: 

Source: Vancouver Island Trout Hatchery Age: 

Code: 2202E90E 

Water Sample 

Client: Teck Coal 

Material: Project: 
Source: 

Station: 

Teck Coal (TECK COAL) 

LC_LCDSSLCC_WS_2015-28_N 

Seed Resamples Exp 95% CL Method 

1813744 200 Yes Two-Point Interpolation 

95% UCL TU 95% LCL 95% UCL 

NIA 23.87 NA 374.5 

NIA <1 NA NA 

NIA <1 NA NA 
NIA <1 NA NA 
NIA <1 NA NA 

NIA <1 NA NA 

NIA <1 NA NA 

Calculated Variate(A/B) 

Count Mean Min Max Std Err Std Dev CV%1 

4 0.9126 0.8621 0.9643 0.02228 0.04455 4.88% 

4 0.8435 0.8 0.931 0.02962 0.05924 7.02% 

4 0.8143 0.7 0.8667 0.03873 0.07747 9.51% 

4 0.891 0.8621 0.9643 0.0245 0.04899 5.5% 
4 0.867 0.8214 0.8966 0.0176 0.03519 4.06% 

4 0.872 0.8214 0.9032 0.01863 0.03725 4.27% 

Rep 1 Rep2 Rep 3 Rep4 

0.8929 0.931 0.8621 0.9643 

0.8214 0.931 0.8 0.8214 

0.8571 0.8667 0.8333 0.7 

0.8667 0.871 0.8621 0.9643 

0.8571 0.8966 0.8929 0.8214 

0.8667 0.8966 0.9032 0.8214 

Rep 1 Rep 2 Rep 3 Rep4 

%Effect 

o.0°1o 

7.57°/o 

10.77% 

2.36% 

4.99% 

4.45% 

A 

104 

97 

96 

105 

98 

103 

0 Negative Control 25/28 27129 25129 27128 

6.25 23128 27129 24130 23128 

12.5 24128 26130 25130 21130 

25 26130 27131 25129 27128 
50 24128 26129 25128 23128 
100 26130 26129 28131 23128 

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

B 

114 

115 

118 

118 

113 

118 

~ 
)Witt v/ !S 

QA:. __ _ 



CETIS Analytical Report 

Salmonid Embryo Survival and Development Test 

Analysis ID: 04-6211-7754 
Analyzed: 14 May-15 12:59 

Graphics 

....... "' 
,, 

,, ~ 

000-469-187-1 

Endpoint: Proportion Normal 
Analysis: Linear Interpolation (ICPIN) 

CETIS'" v1.8.7.16 

Report Date: 
Test Code: 

14 May-15 13:00 (p 2 of 2) 
153651 I 08-2435-6234 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: __ _ 

a
_j~ 2>}![ 

QA: __ _ 



Rainbow Trout Embryo Summary Sheet 

Client: 

Work Order No.: Test Species: Oncorhynchus mykiss 

Sample Information: 

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

Dilution Water: 

LC._LC.°3>_ L.015> "\l'\-26.--rJ 
!>.pr'\\ 2'0 1 2..0 IS 

Type: Dechlorinated Tap Water 
Hardness (mg/L CaC03): 10 

--_:...,::'---------~ 
Alkalinity (mg/L CaC03): __ _,,,'----------

Test Organism Information: 

Batch No.: OL\ '2..C\ I$ 6, ( 
Source: \l'u,l\c_a\l~ T.;;,\°'i-4 '(r;;,J{' \i<Afcl.-.~h{ 

1 
l)i.;l\(_o,/\, - · 

Loading Density: _ _,_,_\ '....1'f_j.J.-' _;,;')µ_I .::L=------

SOS Reference Toxicant Results: 

Reference Toxicant ID: \<_"ft 7if 
-'-----'...-''---------Stock Solution ID: _,_1'1..i... "'S-'-0_4....._ ______ _ 

Date Initiated: l'.\p;-'.1 \ 751 2.o LS 
7-dEC50(95%CL): 1.o.1 ((e,s-1,.~') """'l.IL ~s 

Reference Toxicant Mean and Range: 4, \ ( 2. 7.. -1, b ~i L 'S.125 
Reference Toxicant CV(%): -"-"':3?r",,_· .L..--"'3"'b'---------

'1'1V' 

Test Results: Sample ID 
L c. _ u:. :,_ -w IS .-o't -'43---s-J 

EC25 % (v/v\ (95% CL >100 
EC50 % (v/v\ !95% CL >100 ----

Reviewed by: Date reviewed: 

---
--------

Issued: July 17, 2006; Ver.1.0 Nautilus Environmental 



7-d Chronic Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

Client: 
Sample ID: 

'fec\4.. (l\l\f' ~Nl!L-af 1 • ..,, Start Date & Time: ll;e-d 'l-'7 /1z;-<2 l S<t> 
/_ {., ~ l-G -;?-l01S,-0<t-Zil,.!'1Stop Date & Time: /YI<>-. (,. f 1:;- Q..-1 (<>0 

Work Order #: 

DO meter: 

• mg/L as CaC03 

Sample Description: 

Comments: 

Version 1.0 Issued June 26, 2006 

f €''::,bS Test Species: OncorliYf{.f!hus my~iss 

pH meter: _,""p_H __ 1,_/_-:J__ Conductivity meter: __ L.._-_1.,_/~.S __ 
, r 1 

Analysts: ~ ' S.'Si> to.~ 'l'\ (... 

Reviewed by: __ ~-· ,,-·V" .. - .-Y_,f•-,.=-
Date reviewed:_=L./~v~---~--''--

Nautilus Environmental 



'llAL. 

Embryo-Ale>dfl Fr.,-ioxicity Test 
Daily Mortality 

Client: 1 ({)!_ .( L.<>-'< C."-@,k) 
Sample ID: 1-(... Lc''S-A'"5A>i>-o<t-~-N 
Work Order#: t-5"""\.IO S 

Start Date & Time: _ __,fN,~'"""<-'l-'_q-"-'/l'-'5""---'.Q='-· ...:.f::::.S:_,'ll=S"-
Stop Date: _ __,_/'11.~yi"l--'°-+l_,1_,_Q"......_Q===--'l-'l""'O-O-'-'--

Test Species: ___ v;-=0"'--'-"'/4-=~=-"'-----1j 

Treatments Day of Test • No. of Mortalities 1 otal .... aa lotal 
Eggs/ Undeveloped/ Total No. Total 

0/C>( I ;\, Rep 1 2 3 4 5 6 7 E=E:~ Unhatched A~ Exposed 
\\J ~ ) Em"-•ft~ ~,..,., 

i'""' l(f\ ""~ 1 ri 0 p D (l 0 & a '"',..-, Z\ 
2 I ) 0 I I Y•\""' 11 L.¥~ 
3 l I ' ) -;in • i5 

4 1; ' 0 ..., / 7.A'\ <9 
(. < 7.t". 1 ,, 

I 0 ~ '7 .,. - "" 
2 :l f) n "7.fn' ") -;.. I 
3 I ~ 0 f '? ,., ?.> 

' 4 J (, l v- 11 r 7. ~ 
/'). L 1 I u /.1 oWl::Yf' ;, J 7. .,_. 

2 i I.) V' 4..0 < 'Q 

3 j • J {<.} \, ? . . ;i_ ?' 
4 I l l v I_,..,, <" .., 9-. 

""' 1 l v /) - l\ -0 / , 7..5 
2 I I \ ~ i/ --- ?' 

3 I .... 11 I ' -? ~ ,., > 
4 I 0 . ...,,. /l.J . 

~ ..:> 1 I I 0 0 '7.£ i 
2 I ID 1 ~-v 

3 
I 0 ..,_, 7.a 

4 ! I 0 I ,, ;:) ,, 51 

/ o::; 1 i 0 "'- ...,,0 3o 
2 I ,., -, I I 0 u• .-;< j,J. 

3 ! j I 
I 0 ,... ·0 y,., U3 

4 r . u j j \ '?./ ~ ,, )/ 

1 
2 -

3 
4 
1 
2 
3 
4 / 

Tech Initials ((/) 'SSh ... lh SS fl c.!'...n 'il.>1\11 ... / w..A---
. U1 . / - - . -

Comments: 

Reviewed by: ____ ~l@~V ____ _ Date reviewed: ___ ~;:::...._n.e,_· _,,._./..:.IK" _____ _ 

Nautilus Environmental 
Version 1.0 Issued June 26. 2006 



CETIS Analytical Report 

Salmonid Embryo Survival and Development Test 

Analysis ID: 18-8917-5162 

Analyzed: 14 May-1512:56 

Batch ID: 

Start Date: 
01-37 4 7-5206 

29 Apr-1515:45 

Ending Date: 06 May-1511:00 

Duration: 6d 19h 

Sample ID: 05-6517-3447 

Sample Date: 26 Apr-1515:06 

Receive Date: 29 Apr-15 07:20 

Sample Age: 25h (8 'C) 

Linear Interpolation Options 

Endpoint: Proportion Normal 

Analysis: Linear Interpolation (JCPIN) 

Test Type: Development 

Protocol: EC/EPS 11RM/28 

Species: Oncorhynchus mykiss 
Source: Vancouver Island Trout Hatchery 

Code: 
Material: 

Source: 

Station: 

22E109C7 

Water Sample 
Teck Coal (TECK COAL) 

LC_LC3_2015-04-28_N 

Report Date: 

Test Code: 

14 May-15 13:00 (p 1 of 2) 
15365d I 00-4906-9661 

Nautilus Environmental 

CETIS Version: CETISv1 .8.7 

Official Results: Yes 

Analyst: Yvonne Lam 

Diluent: Dechlorinated Tap Water 

Brine: 

Age: 

Client: Teck Coal 

Project: 

X Transform Y Transform Seed Resamples Exp 95% CL Method 

Log(X+1) Linear 460580 200 Yes Two~Point Interpolation 

Point Estimates 

Level % 95% LCL 95°/o UCL TU 95o/o LCL 95o/o UCL 

EC5 >100 N/A NIA <1 NA NA 
EC10 >100 NIA NIA <1 NA NA 
EC15 >100 NIA N/A <1 NA NA 
EC20 >100 NIA NIA <1 NA NA 
EC25 >100 N/A N/A <1 NA NA 
EC40 >100 NIA N/A <1 NA NA 

EC50 >100 NIA NIA <1 NA NA 

Proportion Normal Summary Calculated Variate(A/B) 

c-o/o Control Type Count Mean Min Max Std Err Std Dev CVo/o %Effect A B 

0 Negative Control 4 0.9574 0.9333 0.9677 0.008067 0.01613 1.69o/o 0.0% 112 117 

6.25 4 0.9738 0.931 0.01656 0.03313 3.4% -1.72°/o 111 114 
12.5 4 0.9289 0.8571 0.03272 0.06543 7.04% 2.98% 107 115 
25 4 0.9566 0.931 0.01646 0.03291 3.44% 0.09% 110 115 
50 4 0.9744 0.9643 0.008568 0.01714 1.76% -1.77% 113 116 
100 4 0.9652 0.8966 0.02438 0.04877 5.05% -0.81% 111 115 

Proportion Normal Detail 

C-%1 Control Type Rep 1 Rep 2 Rep 3 Rep4 

0 Negative Control 0.9677 0.9643 0.9643 0.9333 

6.25 0.9643 0.931 

12.5 0.8571 0.9655 0.8929 

25 0.931 0.9643 0.931 

50 0.9677 0.9643 0.9655 

100 0.9643 1 0.8966 

Proportion Normal Binomials 

C-o/o Control Type Rep 1 Rep 2 Rep 3 Rep4 

0 Negative Control 30/31 27128 27128 28/30 

6.25 29/29 28128 27128 27129 
12.5 24/28 30/30 28/29 25128 
25 29129 27129 27128 27/29 

50 28128 30/31 27128 28129 
100 30130 27128 28128 26/29 

000-469-187-1 CET!S™ v1.8.7.16 Analyst: __ _ QA: __ _ 



CETIS Analytical Report 

Salmonid Embryo Survival and Development Test 

Analysis ID: 18-8917-5162 
Analyzed: 14 May-15 12:56 

Graphics 

'·' 

000-469-187 -1 

Endpoint: Proportion Normal 
Analysis: Linear Interpolation (ICPIN) 

CETIS™ v1.8.7.16 

Report Date: 
Test Code: 

14 May-15 13:00 (p 2 of 2) 
15365d I oo-4906-9661 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: __ _ 

~ 
Jr.i~?--//I 

QA: __ _ 



Rainbow Trout Embryo Summary Sheet 

Client: I, \ ('c C ·,,\ -\ ,.,q .-, ~Ir Q \5'-\S h I 'lUA. c~ W.l\E' '~"" J Start Date!Time: _.:..\',_.(1_<_\ --1--./~-+-1_'-'-"_::> __ _ 

Work Order No.: Test Species: Oncorhynchus mykiss 

Sample Information: 

Sample ID: LC.J:>c.\_vi.S.- "'2 . .015-o'f -t,\b-N 
Sample Date: 
Date Received: 

bpr\ \ VB I 20 1$, 

Sample Volume: 

Dilution Water: 

Type: Dechlorinated Tap Water 
Hardness (mg/L CaC03): 10 
Alkalinity (mg/L CaC03):--~---------

Test Organism Information: 

Batch No.: 
Source: 
Loading Density: 

SOS Reference Toxicant Results: 

Reference Toxicant ID: \<.."lf; 74 --''-o--_,_.., ______ _ 

Stock Solution ID: _l~'1~S~~-0_4~~------
Date Initiated: fl,,pr-·1 \ 2-11 2.o 15 
7-d EC50 (95% CL): l\!,1 ((p, i$ -J,"> ') """bl L ~S. 

Reference Toxicant Mean and Range: .!..\, \ ( 2. 2 ~ 1,~) r::.:)i L ':1>.QS 
Reference Toxicant CV(%): · ].8=3k, v,.,~· 

\.{"'lL 

Test Results: Samole ID 
LC.-OC.\-WS-'2.01'\· •+~-N 

I EC25 % (v/v) (95% CL) >100 ----I EC50 % (v/v) (95% CU "'? (00 ---
Reviewed by: '- ...... /f 1~·----Date reviewed: ~ v .. 

-----~--

Issued: July 17, 2006; Ver. 1.0 Nautilus Environmental 



7-d Chronic Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

Client: '\~ck (\:\l\P (NJti.Gj StartDate&Time: ltf!:'!!!J,2-'7/H:;--Q.., \~i>: It 
l( _ '!) C _ \N > . "LD\ '> - ·~-1$.,.1 Stop Date & Time: /!ijJfo q 1< '2- \loO h Sample ID: 

Work Order #: 

Concentr~ 
(, ,.,,, 

Initials 

Concentration 

DO meter: 

* mg/L as CaC03 

Sample Description: 

Comments: 

Version 1.0 Issued June 26, 2006 

t '5".)\Q.S Test Species: Oncorhy. hus my~iss 

pH meter: --F-"'-'"'-~1,_/_,"J'-- Conductivity meter: _ ___:(,.:::_.-_l+-/-=3=---
' r I 

Analysis: /fo.A 5<; )> <:oC...1'('lV 
' ( 

Reviewed by: __ ~-·--~-
Date reviewed: _ _.~~· =--'5J~· k,"'. ' __ 

Nautilus Environmental 



"\.\'4.."---

Embryo-~oxicity Test 
Daily Mortality 

Client: \eek ( L(I\~ 0-tlk) 
Sample ID: i< DC I > WS_o-Z...O\:S-oj -'-S~l'I 

Work Order#_: --""'1-:>-'-~J.~io,.._,S"----

Start Date & Time: ~ 1'9/15" .Q_ ! '$'{5 h 
Stop Date: M;;7; l 10: Q..._ ! [ C>D Ir. 

Test Species: ___ v;.-'D=--'-''i"/\.-=~==,=------ "b 
Treatments Day of Test - No. of Mortalities 1ota1 uead Total 

Eggs/ Undeveloped/ Total No. Total 

o/b(,/ jj Rep 1 2 3 4 5 6 7 E:.i~.._ Unhatched ~ Exposed 
j--"\ ""'-A.J..,;)' 

i ~"r" ", 1 6 0 .{I 0 (') (J " ,,., fl ""Z,o ":?L.iJ 

2 I 0 ~ ~ S.v 
3 0 I /'L-'l ~v 

4 0 0 ., 0 '30 
(_ , '2t\ 1 I 0 I ' , « 

"' " 
2 1 

j l f) !.)( ~.o 
3 l 1 0 1.-- '2 .. A::) '7..'1 
4 v v 0 " 0 "<;Q 

}?-£ 1 ' 0 v £/ CJ 9-. ~ 
2 I I <!) ,. :..5<I .-,,o 
3 $1 0 \ '""2)i\ '-..:.0 
4 I \ 0 •.5\ ~ 

,, ..<:. 1 
' J 0 l r J :;-, '2.,0 

2 ~- D I r I :'.1\ '2.o 

3 I r. 0 :,o -::i.v 
4 l •/ 0 , ?..>\ ·z.n 

") ...:i 1 i 0 0 ".J....rJ ~-:a. -j 

2 ' 0 I , J Yi 'LO ·, 

3 0 lfl '1,..0 2~ 

4 i 

"' I 'I/\ .-., ·o j. 

/tD 1 !1_ '- n . 0 '''>D -~ 

2 !' \ I u 1A ~ 

3 I I ,, D f) '2, 0 '20 
' 

4 ' 
,. 

'- JI ~ I ,..., 0 I U'1 ".::><> 
1 
2 
3 
4 
1 
2 
3 
4 . 

Tech Initials SSIJ {.A 4 ~ ,i;,C I!.. Cl '"""""" 'V\iV\A/ \J\J"\J'>..-- ~ •"l)IM/ 

Comments: 

~'/ Reviewed by: ____ _,,~=------- Date reviewed: ____ k, ___ vj_...{-'J;""'------

Nautilus Environmental 
Version 1.0 Issued June 26, 2906 



CETIS Analytical Report Report Date: 14 May-15 12:59 (p 1 of 2) 
15365a I 04-0777-4827 Test Code: 

Salmonid Embryo Survival and Development Test Nautilus Environmental 

Analysis ID: 20-4603-2369 
Analyzed: 14 May-15 12:50 

Batch ID: 

Start Date: 

02-6011-7379 

29 Apr-15 15:45 

Ending Date: 06 May-1511:00 

Duration: 6d 19h 

Sample ID: 03-2035-3463 

Sample Date: 28 Apr-15 09:49 

Receive Date: 29 Apr-15 07:20 

Sample Age: 30h (8 °C) 

Linear Interpolation Options 

X Transform Y Transform 

Log(X+1) Linear 

Point Estimates 

Level % 95o/o LCL 
EC5 >100 N/A 
EC10 >100 NIA 
EC15 >100 N/A 
EC20 >100 NIA 
EC25 >100 N/A 
EC40 >100 N/A 
EC50 >100 N/A 

Proportion Normal Summary 

c~o1o Control Type 

0 Negative Control 
6.25 
12.5 
25 

50 
100 

Proportion Normal Detail 

C-% Control Type 

0 Negative Control 

6.25 

12.5 

25 

50 

100 

Proportion Normal Binomials 

C-0/o Control Type 

Endpoint: Proportion Normal CETIS Version: CETISv1.8.7 

Analysis: Linear Interpolation (lCPIN) Official Results: Yes 

Analyst: Yvonne Lam Test Type: Development 

Protocol: EC/EPS 1/RM/28 Diluent: Dechlorinated Tap Water 

Species: Oncorhynchus mykiss Brine: 

Source: Vancouver Island Trout Hatchery Age: 

Code: 13183487 

Water Sample 

Client: Teck Coal 

Material: Project: 

Source: 
Station: 

Teck Coal (TECK COAL) 

LC_DC1_WS_2015-04-28_N 

Seed Resamples Exp 95% CL Method 

1705437 200 Yes Two-Point Interpolation 

95°/n UCL TU 95o/o LCL 95% UCL 

NIA <1 NA NA 
N/A <1 NA NA 
N/A <1 NA NA 
N/A <1 NA NA 
N/A <1 NA NA 
NIA <1 NA NA 
NIA <1 NA NA 

Calculated Variate(A/B) 

Count Mean Min Max Std Err Std Dev CV0/o 
4 0.975 0.9333 1 0.01596 0.03191 3.27% 

4 0.9667 0.9333 1 0.01361 0.02722 2.82% 

4 0.975 0.9667 0.008333 0.01667 1.71% 

4 0.975 0.9667 0.008333 0.01667 1.71°/o 

4 0.9833 0.9667 0.009622 0.01924 1.96% 

4 0.9833 0.9667 0.009622 0.01924 1.96°/o 

Rep 1 Rep 2 Rep 3 Rep4 

1 0.9333 0.9667 1 

0.9667 0.9667 0.9333 

0.9667 0.9667 0.9667 

0.9667 0.9667 1 0.9667 

1 0.9667 0.9667 

0.9667 0.9667 

Rep 1 Rep2 Rep 3. Rep4 

o/oEffect 

o.0°1o 

0.85% 

0.0% 

0.0% 

-0.85% 

-0.85% 

A 

117 
116 
116 

117 
118 

118 

0 Negative Control 30/30 28130 29/30 30/30 
6.25 29130 29/30 28130 30130 
12.5 29/29 29/30 29/30 29/30 
25 29130 29/30 30/30 29130 
50 30/30 29130 30130 29/30 
100 30/30 29/30 30/30 29/30 

000-469-187-1 CETIS™ v1.8.7.16 Analyst __ _ 

B 

120 
120 
119 
120 

120 
120 

¢ 
Jr;wv·~i.:( 

QA: __ _ 



CETIS Analytical Report 

Salmonid Embryo Survival and Development Test 

Analysis ID: 20-4603-2369 
Analyzed: 14 May-15 12:50 

Graphics 

,, 

000-469-187-1 

Endpoint: Proportion Normal 
Analysis: Linear Interpolation (ICPIN) 

• '" 

CETIS™ v1 .8.7.16 

Report Date: 
Test Code: 

14 May-15 12:59 (p 2 of 2) 
15365a I 04-0777-4827 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst:. __ _ QA: __ _ 



Rainbow Trout Embryo Summary Sheet 

Client: 

Work Order No.: Test Species: Oncorhynchus mykiss 

Sample Information: 

Sample ID: LC_ ~'Y 'SDC.._1,.r.;,_ '2.Pls;-o't-2,13,rJ 
Sample Date: 
Date Received: 

P...pA \ '2'8 I 20 1$ 

Sample Volume: 

Dilution Water: 

Type: Dechlorinated Tap Water 
Hardness (mg/L CaC03): 10 
Alkalinity (mg/L CaC03):--~---------

Test Organism Information: 

Batch No.: 
Source: 
Loading Density: 

SOS Reference Toxicant Results: 

Reference Toxicant ID: \<.."ft 7'+ 
~c-=--,--,~------

S tock Solution ID: _l,_L\'"'S""". 0-,--1.__.,,,._ ____ _ 
Date Initiated: ~er-·1 \ '2.(1 2.o ts 
7-d EC50 (95% CL): f.o,1 ((e,S -J,~ ') ""IJ,I L 'SD$ 

Reference Toxicant Mean and Range: '4, \ ( 2..?.. ~ 1,~} ~IL 5.!LS 
Reference Toxicant CV(%): · >Pr>b 4 

'l"\L.. 

Test Results: Sample ID 
LC. _;::R l:>'i.?C.- ""'>-ZD(S-<:5'\-ti(,,rJ 

I EC25 % (v/v) (95% CL) >too ---I EC50 % (v/v) (95% CL) ..,. ( oo ---
Reviewed by: 

Issued: July 17, 2006; Ver. 1.0 Nautilus Environmental 



7-d Chronic Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

Client: 

Sample ID: 

'\<2._ci( (G\>.R C,_u,k) StartDate&Time: ~2-'7/!~Q.., \S1S 1.-[ (,- v RJJS Du_ws_ StopDate&Time: ~ ?/ 1< '2- too.o ~ 
Work Order #: 

DO meter: 

Hardness* 
Alkalinity* 

* mg/L as CaC03 

Sample Description: 

Comments: 

Version 1,0 Issued June 26, 2006 

t ~ "$ b S ;,.,rs·~"~ Test Species: Oncorhy ~hus myliSs 

Control 

pH meter: l)if I/ -:J 
r I 

Conductivity meter: __ (... __ , _1_,/~.5~-
/ 

Analysts: ~ I S.~P' ~ '\\1\0 

Reviewed by: _ __.~o,.--~~~ 
Date reviewed: ~ !:( 

Nautilus Environmental 



.'\ ...... 
Embryo Ale'a'ifl F1y Toxicity Test 

Daily Mortality 

Client: 7 q)_ ( L-il'e o.ii.oJ<..) Start Date & Time: ~ ?.-'9 / ;')' .Q.... \ S ~15 Yl 
Sample ID: ~ FIL D S. D C. _ v-s _ =is-o<t-'28-<ll Stop Date: --"~-"'¥.,,.__~_+l_,_1_..Q".__O"'=--'-l -'-Do_<::>_\l\'--'-

Work Order#: 1-:>"'3.b:S Test Species: ___ v.;-"O=-...,~-: ... ~=-=-----

Treatments Day of Test - No. of Mortalities Total Dead 1otal 

01 (I ;\ =.~: 
Undeveloped/ Total No. Total 

Rep 1 2 3 4 5 6 7 E ~\"'- Unhatched ~s'!" Exposed 
'='-..,,;; v Em"~·~~ ~,,s 

i <>Mii OI r 1 n e rJ 0 0 0 u ·o ..,.__ 'Z..4 0 
2 1 ' I ( ) ( -;z_ 'B .!-

3 0 1 7! .., )__ 

4 {) tfj 7-U, 20i 
<- < Y\ 1 ~I I rLn / '}' 

2 ~ 0 1 71..,~ 

v~·4 3 I I a 29 
4 0 '() . -z..... 7Cr 26 

} ')./., 1 0 t I l 'Z.. 1 . .OJ.I. "7 4': .., j 

2 0 n iO "2. °I 7Yl 

3 ! I 7_ ? ( ..... '\~Vz_.%- I) 

4 f) kl '_,, 'L 1 "f0 
..,.,<:. 1 j! [ J ?.../ 1 I ' '2..\3 

2 I 0 'I 'Le:. ':l<,-, I 
3 u 0 9= '1S 
4 \ 

' •v '-, 7 c" '7 ' 

"'\O 1 0 v { l z.,~ ..., ' 
2 ' ' ·u "! -- ?..VJ 7-,f\ 

3 I \ d 'L 7 ' ~ ~. 

4 i 
' r 

.~ 

" 0 I 'Z.. i A 
I{)::) 1 I I '41 ' I I 7 1 •!=\ 

2 f I I \ I .., (, ..., .J6 
3 11 I I I.. 

. 
I '1.1::> ·; [.), 

4 I/ ·I y ' ..v 0 v ,\ \ ')...\!J 7..0. 
1 
2 
3 
4 
1 
2 
3 
4 . 

Tech Initials 'L-fl c.c.n ~ fir, £A.r • .A/ '"'" ''WV '\,\M..- "\),\L "M/....---

Comments: 

Reviewed by=----'~'--v_ .. _. _____ _ Date reviewed: ~ b / !<" --------'-------
Nautilus Environmental 

Version 1.0 Issued June 26, 2006 



CETIS Analytical Report 

Salmonid Embryo Survival and Development Test 

Analysis ID: 08-7098-8922 

Analyzed: 14 May-1512:54 

Batch ID: 

Start Date: 

06-7725-0504 

29 Apr-1515:45 

Ending Date: 06 May-15 10:00 

Duration: 6d 18h 

Sample ID: 08-8445-6912 

Sample Date: 28 Apr-15 09:19 

Receive Date: 29 Apr-15 07:20 

Sample Age: 30h (8 'C) 

Linear Interpolation Options 

Endpoint: Proportion Norma! 
Analysis: Linear Interpolation (JCP1N) 

Test Type: Development 

Protocol: ECIEPS 11RM/28 

Species: Oncorhynchus mykiss 

Source: Vancouver Island Trout Hatchery 

Code: 

Material: 

Source: 
Station: 

34B7BDDO 

Water Sample 

Teck Coal (TECK COAL) 

LC_FRDSDC_WS_2015-04-28_N 

Report Date: 

Test Code: 

14 May-1513:00 (p 1 of 2) 
15365c I 14-5529-07 41 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: 

Diluent: Dechlorinated Tap Water 

Brine: 

Age: 

Client: Teck Coal 

Project: 

X Transform Y Transform Seed Resamples Exp 95% CL Method 

Log(X+1) Linear 835249 200 Yes Two~Point Interpolation 

Point Estimates 

Level % 95% LCL 95o/o UCL TU 95o/o LCL 95'% UCL 

EC5 >100 NIA NIA <1 NA NA 
EC10 >100 NIA NIA <1 NA NA 
EC15 >100 NIA NIA <1 NA NA 
EC20 >100 NIA NIA <1 NA NA 
EC25 >100 NIA NIA <1 NA NA 
EC40 >100 NIA NIA <1 NA NA 
EC50 >100 NIA NIA <1 NA NA 

Proportion Normal Summary Calculated Variate(A/B) 

C~% Control Type Count Mean Min Max Std Err Std Dev CV% o/oEffect A B 

o Negative Control 4 0.9547 0.8889 1 0.02344 0.04688 4.91% o.0°1o 108 113 

6.25 4 0.9566 0.9286 0.9667 0.009336 0.01867 1.95o/o -0.2% 111 116 
12.5 4 0.9319 0.8966 1 0.02399 0.04798 5.15% 2.39% 109 117 

25 4 0.9479 0.8966 0.0225 0.04501 4.75°/o 0.7% 110 116 
50 4 0.9643 0.9286 0.01458 0.02916 3.02% -1.01% 108 112 
100 4 0.947 0.9286 0.01766 0.03532 3.73% 0.8% 107 113 

Proportion Normal Detail 

C-0/o Control Type Rep 1 Rep 2 Rep 3 Rep4 

0 Negative Control 0.8889 0.9655 0.9643 1 

6.25 0.9655 0.9655 0.9667 0.9286 

12.5 0.931 1 0.8966 0.9 

25 0.9286 0.9667 0.8966 

50 1 0.9286 0.9643 0.9643 

100 0.931 0.9286 0.9286 1 

Proportion Normal Binomials 

C-o/o Control Type Rep 1 Rep 2 Rep 3 Rep4 
o Negative Control 24/27 28129 27128 29129 
6.25 28/29 28129 29130 26128 
12.5 27/29 29129 26129 27130 
25 26128 29130 29129 26129 
50 28128 26128 27128 27128 
100 27/29 26128 26128 28128 

000-469-187-1 CETIS™ v1.8.7.16 Analyst: __ _ OA: __ _ 



CETIS Analytical Report 

Salmonid Embryo Survival and Development Test 

Analysis ID: 08-7098-8922 
Analyzed: 14 May-15 12:54 

Graphics 

000-469-187-1 

Endpoint: Proportion Normal 
Analysis: Linear Interpolation (ICPIN) 

CETIS'M v1.8.7.16 

Report Date: 

Test Code: 

14 May-1513:00 (p 2 of 2) 
15365c I 14-5529-07 41 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: __ _ QA: __ _ 



Rainbow Trout Embryo Summary Sheet 

Client: 

Work Order No.: Test Species: Oncorhynchus mykiss 

Sample Information: 

Sample ID: l C _\)CS> S~ ws_ ?...olS -o'lrL.€>-N 
Sample Date: 
Date Received: 

Ii.pf\\ '2'6 I 2.0 IS 

Sample Volume: 

Dilution Water: 

Type: Dechlorinated Tap Water 
Hardness (mg/L CaCOs): 10 

·----'-''---------~ Alkalinity (mg/L CaC03): __ ~'----------

Test Organism Information: 

SOS Reference Toxicant Results: 

Reference Toxicant ID: \<.'i'f. 7tf -'----'--------Stock Solution ID: _,__11:1.._S"". O.::_'-\,__ _____ _ 
Date Initiated: fl-pr-·1 \ '2-6i 2.o ts 
7-dEC50(95%CL): f.c,1 ((e.$-J,">') ~IL ~S 

Reference Toxicant Mean and Range: <.:\, \ ( 2. 'Z. ~ 1.b., "'?IL S.QS 
Reference Toxicant CV(%): _. _,,,"Y'l""-'---'3.,,,\Q,__ ______ _ 

"\"I(,, 

Test Results: Samele ID 
u:.-t>(. '!:> <; _ vfa.. _ 'Ul > -c<f->,f,-N 

r EC25 %lv/v\ 195% CL\ >100 I~ 

I EC50 % lv/v\ 195% Cll >100 -------
Reviewed by: Date reviewed: --~-__ v_._./ {~'5'""_ 

Issued: July 17, 2006; Ver. 1.0 Nautilus Environmental 



7-d Chronic Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

Client: 'i"'~ cJ.i<-- ( L\l\e <::.~) 
Sample ID: 
Work Order#: 

DO meter: 

Hardness"' 
Alkalinity* 

• mg/L as CaC03 

Sample Description: 

Comments: 

Version 1.0 Issued June 26, 2006 

l-c.,- .DLP5_wS-~ts-
/ ~ 3. (QS ;oq-'2-6...N 

Control 

Conductivity meter: __ L-__ , _!_,/_..? __ 
I 

Analysis: '1;A I~~;> i &:r '{...fl. 

Reviewed by: __ ~.--'--'----I-,' ,.,,..._ 

Date reviewed: _=~~~?--1"-+-f~/'I~' _ 

Nautilus Environmental 



~ 
Embryo-Ale"iR Fry Toxicity Test 

Daily Mortality 

Client: :f iack C Cl/'R ~k) 
Sample ID: L(_Q('. Q5 ..c'f!':?- 'UliS-O't-~....{'.) 

Start Date & Time: ---'-~'=='-.,_,_q_../_,_1.:.5'°'_·:::::'2=--....:..l..:..S...;'-f..:..5_h~ 
Stop Date: ---'--'-"-~-'~"''-----J.J_,t'-'-K.___,,.Q'=-_,l-"l.=00.:::::.-lli_:._ 

Work Order#: 1-S-3 0~ Test Species: o I ~ -~A\j""'-', =---

Treatments Day of Test - No. of Mortalities Total Dead Total 

1 ( ., Eggs/ Undeveloped/ Total No. Total 

Rep 1 2 3 4 5 6 7 E~cv / Unhatched ~ Exposed ...,,::,,J/J; 
v E E>-bf'taJl 

i "" 1 I Q u ._, () u OJ \ ~ 'lb "'' ) 
2 0 "' n ZI 2'.l 
3 0 0 (.) "0 "2 0 
4 0 () ! 2.-""1 <o 

(, - 2"\ 1 I..! I 'F <\ I zc <(') 

2 r; " , 'fo!.. I '"LC. '7ef;.l_ 

3 '},.. fl' ' 0 ~ '/ - Y.J 
4 a.. ?. '. I '?,;-- /) "L ... l "1.L-/_ei;;- ~ 

J ')./.. 1 I j {/ 'Z. '4-'v 
2 () I) {) -·' "2,Q 

3 ' Q " .I 0 0 0 ?O 

::i 

4 t \() I -s ( ) <J.?'1' ""' 2"1-'~ ~"-3~ 
., fa. 1 n 0 0 {) 0 7~ 'U ".3u 

2 v 0 0 ~) fl._- 2J; ~ 
3 u 0 0 u I qs;; },D 
4 ?_ d- . 'V' "" 

( ) 'U t 1,0 
"') ..'.) 1 D a 19 ;') 0 ·- z,Q, 3-0 

2 I 0 v -z_q 30 
3 ..r r1 (() --z.._.- '2."""' -.,,_ \ 
4 2 'rJ 1/ '2-- Z<o ~() 

Io:::; 1 0 0 0 u '"'» 30 
2 ' -:I 0 I '2.9, '>() 
3 I I \ I 0 ~ /(/) 

4 , ' J .fl • i ) tJ I '25 ~ 

1 
2 
3 
4 
1 
2 
3 
4 

Tech Initials .SSD i."'- .. lh t:. r."'" 1:A , """" \J\i"\)/ vvvv,___ . ' . 'VvJ........-v, 

Comments: 

Date reviewed: __ ;:::~::_~:::_:").-:::.-1./...i:A,,_~ ____ _ 

Nautilus Environmental 
Version 1.0 Issued June 26, 2006 



CETIS Analytical Report Report Date: 14 May-1513:00 (p 1 of 2) 
15365b I 01-5922-1989 Test Code: 

Salmonid Embryo Survival and Development Test Nautilus Environmental 

Analysis ID: 21-3354-7440 

Analyzed: 14 May-15 12:52 

Batch ID: 

Start Date: 

09-5553-0349 

29 Apr-15 15:45 

Ending Date: 06 May-1511:00 

Duration: 6d 19h 

Sample ID: 06-4609-2256 

Sample Date: 28 Apr-15 09:16 

Receive Date: 29 Apr-15 07:20 

Sample Age: 30h (8 °C) 

Linear Interpolation Options 

X Transform Y Transform 

Log(X+1) Un ear 

Point Estimates 

Level % 95% LCL 

EC5 >100 NIA 

EC10 >100 NIA 

EC15 >100 NIA 

EC20 >100 NIA 

EC25 >100 NIA 

EC40 >100 NIA 

EC50 >100 NIA 

Proportion Normal Summary 

C-% Control Type 

0 Negative Centro! 

6.25 
12.5 

25 

50 

100 

Proportion Normal Detail 

C-o/n Control Type 

0 Negative Control 
6.25 

12.5 

25 

50 

100 

Proportion Normal Binomials 

C-0/o Control Type 

Endpoint: Proportion Normal CETIS Version: CETISv1 .8.7 

Analysis: Linear Interpolation (JCPIN) Official Results: Yes 

Analyst: Yvonne Lam Test Type: Development 

Protocol: ECIEPS 11RMl28 Diluent: Dechlorinated Tap Water 

Species: Oncorhynchus mykiss Brine: 

Source: Vancouver Island Trout Hatchery Age: 

Code: Client: Teck Coal 

Material: 

268295EO 

Water Sample Project 
Source: 
Station: 

Seed 

Teck Coal (TECK COAL) 

LC_DCDS_WS_2015-04-28_N 

Resamples Exp 95% CL Method 

588563 200 Yes Two~Point Interpolation 

95% UCL TU 95% LCL 95% UCL 

NIA <1 NA NA 

NIA <1 NA NA 

NIA <1 NA NA 

NIA <1 NA NA 

NIA <1 NA NA 

NIA <1 NA NA 

NIA <1 NA NA 

Calculated Variate(A/B) 
------~-·-~--

Count Mean Min Max Std Err Std Dev CV0/o o/oEffect 

4 0.9583 0.8667 1 0.03155 0.0631 6.58°/o O.Oo/o 
4 0.8899 0.8333 0.9333 0.02081 0.04162 4.68°/o 7.14°/o 
4 0.9417 0.9 1 0.025 0.05 5.31% 1.74% 

4 0.9083 0.8 0.9667 0.03696 0.07391 8.14°/o 5.22o/o 
4 0.925 0.8667 0.9667 0.02097 0.04194 4.53% 3.48% 
4 0.975 0.9667 1 0.008333 0.01667 1.71%1 -1.74% 

Rep 1 Rep 2 Rep 3 Rep4 

0.8667 1 1 0.9667 

0.8333 0.8929 0.9 0.9333 

0.9 0.9667 0.9 

0.9333 0.9333 0.9667 0.8 

0.9333 0.9667 0.9333 0.8667 

1 0.9667 0.9667 0.9667 

Rep 1 Rep 2 Rep 3 Rep4 

A 

112 

105 

113 

109 

111 

117 

0 Negative Control 26130 27127 30130 29130 

6.25 25130 25128 27130 28130 

12.5 27130 29130 30130 27130 

25 28130 28130 29130 24130 
50 28130 29130 28130 26130 
100 30130 29130 29130 29130 

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

B 

117 

118 

120 

120 

120 

120 

~ 
~ii.?~({ 

QA: __ _ 



CETIS Analytical Report 

Salmonid Embryo Survival and Development Test 

Analysis ID: 21-3354-7440 Endpoint: Proportion Norma! 

Analyzed: 14 May-1512:52 Analysis: Linear Interpolation (ICPIN) 

Graphics 

____ ... 

00 

000-469-187-1 CETIS™ v1.8.7.16 

Report Date: 
Test Code: 

14 May-15 13:00 (p 2 of 2) 

15365b I 01-5922-1989 

Nautilus Environmental 

CETIS Version: CET1Sv1.8.7 
Official Results: Yes 

Analyst: __ _ QA __ _ 



Rainbow Trout Embryo Summary Sheet 

Client: 

Work Order No.: Test Species: Oncorhynchus mykiss 

Sample Information: 

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

Dilution Water: 

Lc._ LCS _-i,DIS-o"(-1,,%.-~ 
P.,pr'I \ '2-'D I 20 I$ 

Type: Dechlorinated Tap Water 
Hardness (mg/L CaC03): 10 
Alkalinity (mg/L CaC0

3
): __ ..:..,:: ________ _ 

Test Organism Information: 

Batch No.: 
Source: 
Loading Density: 

SOS Reference Toxicant Results: 

Reference Toxicant ID: \'<:"\£; 7Lt -,-z--:--'-------
S tock Solution ID: _l,__4-'-'S"'""~ 0"--4,___~~----
Date Initiated: l'.\pr-'1 \ t.-'1 2o IS 
7-d EC50 (95% CL): to.1 (l,p, S -J,..,. ') r&l l ~S, 

Reference Toxicant Mean and Range: '-\, \ ( 2.?.. ~ 1.~) "'?i L 5.1}5 
Reference Toxicant CV(%): 3ft 36 """' 

\\ii\,(/ 

Test Results: 
LC. _L.C5-2D\$u"l 

I EC25 % (v/v\ (95% CL) >100 
I EC50 % (v/v) (95% CL) >100 

Sample ID 
t'il..N 

---- ----
Reviewed by: Date reviewed: ~flQ.-7..-/ I~ 

-----~,-~ 

Issued: July 17, 2006; Ver.1.0 Nautilus Environmental 



Client: 
Sample ID:. 
Work Order#: 

Concentration 

DO meter: 

Hardness* 
Alkalinity* 

• mg/Las CaC03 

Sample Description: 

Comments: 

Version 1.0 Issued June 26. 2006 

Control 

7-d Chronic Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

StartDate&Time: f!;tnd_Z-'7/lfJ<2 ISAs;~ 
StopDate&Time: /Yl?'Ji \pf 1:;- '2.-- 1100 h 

Test Species: Onco~hus myifiss 

pH meter:_-rb_H __ t,_/_::J __ 
, I 

Conductivity meter: __ G. __ ,_1_,/~s __ 
I 

/iw:> ~'.\.D ~ ~'\(... Analysts: 

Reviewed by:_----'~~~·~,.-;.,· ~ 
Date reviewed: __ &Mv ___ "bc_,/~f't_ 

Nautilus Environmental 



''\"-l.. 

Embryo-Ale· .. in Ny-Toxicity Test 
Daily Mortality 

Start Date & Time: fN, 1-q ( 15" .Q._ \ S'f) \,. 
Stop Date: /fl?J;. (, l 16" Q_ ll-">O \/\ 

Test Species: ___ _::D""--'~'-""/ .... ~=-"""'------

Treatments Day of Test - No. of Mortalities 1ota1 ueaa Total 

,., ( ""I 
Eggs/ Undeveloped/ Total No. Total 

._;! { ' Rep 1 2 3 4 5 6 7 Embryos Unhatched Alevins Exposed 
i:> \\I !) I Alevins Em"-·~~ 

i '""'<fo "' 1 0 0 I J 'J (~ 0 ·3 ... 1..- (........_ '-'O 
2 ' 'I ·::; I 

,,., 'Z.c '-- ?'fl 
3 0 .... ?, 'O '7 - ""<.,.." 

4 I () \ "'2 -71- -~o 

(. < 20. 1 () 0 {) . il. 0~ 7( 

2 'f illJ1 \ r i..- ..., I:! 

3 I I \ I <./r ·<.,,-

4 " 0 I 1.,..-. '7-~ ~ 

}'J.L 1 0 ·v ' I '2.-l.. '30 
2 I I !,~ ~ t..P "'UZ.. ~o 

3 <'! 0 () ..., 2.-' .., D- ~o 
4 v 0 '1/ ''V 0 ~ >--0 

1A 1 I Q c 1· 0 ,~ . "U'.o -~\:) 

2 \ '"2-(,, ..... ,,.., 
3 I 

,. 
I I I .-:;_ .-7,.1,,.. ~'.'.O''") 

4 I .I/ . ' ) () 
. ,,.., '< <) "'-~ 

..., -:i 1 I I 
11. 0 i} . / ··1~ 0 '"'Al >D 

2 I I 0 \,"?, r \ I Z.,1 V1 
3 i I 0 I "" . 

;, 0. -z..1';.. :z.~ 

4 I I :J i I A '1.--- "7,)::.L "30 
IQ.:) 1 I ·'"' 0 0 0 'Z.. 67 -~ ·'O 

2 I 0 0 I ?..--'\ ' D 
3 I \ 'L 7;1 ·-
4 . , ' .'J w >/ 'l \ . 

1- V1 ,, 
1 
2 
3 
4 
1 
2 
3 
4 

Tech Initials S~n F,(_ A. !:\... [ ....... c-v \l\}N-1 ~ ~'<Al ./ H!<.Ai "V>J\I../ 

Comments: 

Date reviewed: ___ ~=-.-:......::..._-;....._/._,("'{,_~ ____ _ 

Nautilus Environmental 
Version 1.0 Jssued June 26, 2006 



CETIS Analytical Report 

Salmonid Embryo Survival and Development Test 

Analysis ID: 13-8157-2654 

Analyzed: 14 May-1512:57 

Batch ID: 

Start Date: 

07-7379-7946 

29 Apr-1515:45 

Ending Date: 06 May-1511:00 

Duration: 6d 19h 

Sample ID: 14-8027-4760 

Sample Date: 28 Apr-1510:24 

Receive Date: 29 Apr-15 07:20 

Sample Age: 29h (8 °C} 

Linear Interpolation Options 

Endpoint: Proportion Norma! 
Analysis: Linear Interpolation (ICP!N) 

Test Type: Development 

Protocol: ECIE~S 11RMl28 

Species: Oncorhynchus mykiss 

Source: Vancouver Island Trout Hatchery 

Code: 

Material: 

Source: 
Station: 

58383348 

Water Sample 

Teck Coal (TECK COAL} 

LC_LC5_2015-04-28_N 

Report Date: 

Test Code: 

14 May-1513:00 (p 1 of 2) 

15365e I 18-827 4-5226 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Yvonne Lam 

Diluent: Dechlorinated Tap Water 

Brine: 

Age: 

Client: Teck Coal 

Project: 

X Transform Y Transform Seed Resamples Exp 95°/o CL Method 

Log(X+1} Linear 193600 200 

Point Estimates 

Level % 95°/o LCL 95% UCL TU 

EC5 >100 NIA NIA <1 

EC10 >100 NIA NIA <1 

EC15 >100 NIA NIA <1 

EC20 >100 NIA NIA <1 
EC25 >100 NIA NIA <1 

EC40 >100 NIA NIA <1 
EC50 >100 NIA NIA <1 

Proportion Normal Summary 

C-0/o Control Type Count Mean 

0 Negative Control 4 0.8741 
6.25 4 0.9149 
12.5 4 0.8667 
25 4 0.9 
50 4 0.8744 
100 4 0.9167 

Proportion Normal Detail 

C-0/o Control Type Rep 1 Rep2 

0 Negative Control 0.8333 0.8966 

6.25 0.8621 0.931 

12.5 0.8667 0.7333 

25 0.8667 0.8667 

50 0.9333 0.931 

100 0.9 0.9667 

Proportion Normal Binomials 

C-0/o Control Type Rep 1 Rep 2 

0 Negative Control 25/30 26129 
6.25 25129 27129 
12.5 26130 22130 

25 26130 26130 

50 28130 27129 

100 27130 29130 

000-469-187-1 

Yes Two-Point Interpolation 

95% LCL 95% UCL 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

Calculated Variate(AIB) 

Min Max Std Err Std Dev CVo/o 
0.8333 0.9 0.01552 0.03105 3.55% 

0.8621 0.9333 0.01763 0.03527 3.85% 

0.7333 0.9333 0.04714 0.09428 10.88°/o 
0.8667 1 0.03333 0.06667 7.41% 
0.8 0.9333 0.03404 0.06807 7.79°/o 
0.9 0.9667 0.01667 0.03333 3.64o/o 

Rep 3 Rep4 

0.9 0.8667 

0.9333 0.9333 

0.9333 0.9333 

0.8667 

0.8333 0.8 

0.9 0.9 

Rep 3 Rep4 

27130 26130 

28130 28130 

28130 28130 

26130 30130 

25130 24130 

27130 27130 

CET!S™ v1.8.7.16 

%,Effect A 

0.0% 104 

-4.67% 108 

0.85°/o 104 

-2.96o/o 108 

-0.03% 104 

-4.87% 110 

Analyst: __ _ 

B 

119 

118 
120 

120 

119 

120 

~ 
J;vv.v·vi· if 

QA: __ _ 



CETIS Analytical Report 

Salmonid Embryo Survival and Development Test 

Analysis ID: 13-8157-2654 Endpoint: Proportion Normal 
Analyzed: 14 May-15 12:57 Analysis: Linear Interpolation (lCPIN) 

Graphics 

::~·~~~~·~-·-~·-·• ... -
0.0 

0.0 

00 

000-469-187-1 CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

14 May-1513:00 (p 2 of 2) 
15365e 118-8274-5226 

Nautilus Environmental 

CETIS Version: CETISv1 .8.7 
Official Results: Yes 

Analyst: __ _ 

~ 
~i-11-( 

QA: __ _ 



Client: Te&- (:Q<?,\ ( t.Cfi) 

W.0.#: \S3&\\'1-S Hardness and Alkalinity Datasheet 

Alkalinity Hardness 

I 
Volume of 

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

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

u:._1:1~.~,_}"~-~::.:- f\1Rr ?!\ l K ~ b ·it b· ') l7f, S<' 61 114- R 
Lt \:>t\)S ""~~ ... 11 

- - t.'f~'1A• 
SI) if-,8 $"<0 ql so 4·\ qg \CL 

lt_ fR\)'?.'Q(_ ... ~~ . .,. C'2ft..i\\ % g.q C\. \ 11l\- so l1t z.s 2"[0 ~ 

\.L_ \.(') .. ""'· ~ ~. N 50 q.Y; ~·G 1e4: (0 \Y '+·6' $:ill%D \'.'.l. 
\.l_U:.S_ ~"°' ~:~ .l' IJ 5\) q.1 q;?, 1€2.. so lS ·& Jlb R 

no cl-\ \oJ' ' L; <;.o O.'\; o.c; fa So o.c. ID '8:... 
L <:._ !,C..l)5SLC.C.- .,,.\1 "So °), 0 °' '2.-- t 1 (Q So I fa, \ 'S 24- kl-

"""'~--,Al:S. '-Vd....ro 

• 

Notes: l] V\\\A~ "JI \Yi wo.~ ""\) i1<l lE)Cl~ 

Reviewed by: 
ef-(/ 

Date Reviewed: ~ ·t-(~ 

Version 1.0 Issued June 26, 2006 Nautilus Environmental 



 

APPENDIX C – Lemna minor Toxicity Test Data 



Lemna minor Summary Sheet 

Sample Information: 

Sample ID: 

Sample Date: 

le_ LCOS<;Lcc - (l\lf; - 201<; - OS. -Cb- N 
MQ9 S, '20i5 

Date Received: 

Sample Volume: 

Test Organism Information: 

Culture Date: 

Age of culture (Day 0): 

>8X growth in APHA?: 

KCI Reference Toxicant Results: 

Reference Toxicant ID: 

Date Initiated: 

7-d No. of Fronds 1C50 (95% CL): 

oso11s 

Start Date: MG\l,l '6' QO\S 
Set up by: _::J_IN ________ _ 

7-d No. Fronds IC50 Reference Toxicant Mean (2 SD Range): '\..\ 
IL ~cJ_ 

(s.1-13-4)5 CV(%): 1'7 

Number of Fronds Orv Weiaht 

Test Results: IC25 %(Viv) 195% CU .. )q=! !'"Ft 

IC50 %(v!v) (95% CU ) Cft )Cft 

Reviewed by: Date reviewed: --~---"'£1....,_£<.,,._ __ 

October 1, 2009; Ver. 1.2 Nauti!us Environmental 



Client: 

Sample ID: 

Work Order No.: 

Culture Source: 

Test Culture Age: 

Light Intensity Range: 

Day 

Shelf Temp ('C) 

Initials 

Sample Characteristics: 

Temperature (°C) 

DO (mg/L) 

pH 

Conductivity (µS) 

Plant Growth Inhibition Toxicity Test 
Water Quality Measurements 

TeeK 

IS?:i=/'l 

l\COO - 4600 llAX 

0 1 2 

"4--0 2- 'f'P 2&0 

CJ\'\) /),__ ~~4 

Initial Water Quality 

:l3-0 
q_3 
i 0 
S\.\-1 

setup by: _o_loJ __________ _ 

Test Date: MO~ ~ t ·10\S 

Test Species: _,Le:•m"-'n"'a'-'m"'i"'no,,_r _______ _ 

> 8X Growth? (Y/N): 'i ( 3S \'l"O!'ld'>) 
;ji)\J 

Date Measured: ~ =ti WlS 

MC\ij 

3 4 5 6 

240 24-c 2'-1.0 24:o 
fifil< "'L' Uf ... .-

Aeration?: '.JO min 

Nutrients 
added?: 'f 

7 

24-.o 
Mi;) 

Concentration 
Temperature (°C) pH Conductivity (µS) 

OfD (v(V) oayo Day7 DayO Day7 Oh 

Control 
;:(3 0 :l'f-O '1;-1 '1-(:, '<'3 'L 

!-S .::2)-0 1't-() 8-D 9.-9, &qi 
3-D 2:S-0 :.l'f-0 ~ ·() q.3 °!00 

G-i 23- Cl ;flf-0 S·o '1-i.\- "!flt 
l'2 - i 23 Ti :2 l\-0 8-D 't-5 ~ lfz_ 

J\f.2. .J3 ,() )'\- () 3-0 - ll-'t '1~£ -

48-S 21-0 Jl\- 0 8-o ll-S 110S -

'1"!- '.23-\l J.t\--0 8-() g.q t3t'J°t 
Initials QIN \'-'.. --:Jl\J tc :JN 

Instruments: Thermometer: CH'- '1l b Cond. Meter: __ 3 ______ pH meter: 3 

Sample Description: C1eor wit\\ b\cq; PN:ipita,~. 

Comments: 

Reviewed: ____ ~ _ _;_Z/"" _______ Date Reviewed: 

version 1 .3; Issued October 30, 2014 Nautilus Environmental Company Inc. 



Lemna minor Toxicity Test Data Sheet - 7-d Frond Counts 

Client: 1ec1:< 
Sample ID: LC-LtDSSLtt. i/J.S.;;01s-os -OG-N 

Start Date: MO\J 'i, , '2.0\S 

Termination Date: MQl) \ 1'; , '2.0\S 

Work Order#: -....L:"'=:i:.2'"'--------- Test set up by: ......::Oc::.IN::....... ____________ _ 

No. of fronds Abnormal Single Root Loss of 
Concentration Rep Chlorosis Necrosis Yellow Gibbosity Comments Initials 

oro ( 'J(V) DayO Day7 size fronds destruction buoyancy 

A (, 9, 2, . . IM[T /Tt,U 

B b 100 
coMto\ c (, '1 b 

D b b 9, 
A b :i \:J 
B (, ~i "' \. 5 c (, +3 
D b %11 . I 

! 

A (, \)lo I 

B 0 ii I 
3.D c (, 11 ti) ! 

D (, \0'.:\-
A b Q't, 
B (, 'O~ 

.:,. I c (, :+4 
D (, c:tll 
A (, 1ob 
B (, \o'T 

\2. 1 c lo 1\o I 
D (, q ~I 
A (, t I b 
B (, lf'f- I 

2~. '2. c b 10~ 

D b 10'5 . ,, 

Comments: ctl&D.e lln>w}h._ vcoclliA~(l±_ ivi Cl,,\\ tffi tehlY_.o.:nofil oi1gr* JJ-:+0 Lo C v /v J 
,} i-- --- ------ -, 

Reviewed by: ~ Date Reviewed: -<~ f/t.r 

VArsion 1.0 Issued June 26. 2006 Nautilus Environmental 



Lemna minor Toxicity Test Data Sheet - 7-d Frond Counts 

Client: 1e<:K ------------ Start Date: MC\I,\ 'b , '20\S 
Sam p I e ID: LC- [..l:cQ55LtC-iNG-d0it;-Ot;-th-N Termination Date: MO!;\ \ "] , '20\c; 

Work Order#: ~1..,,6"'~'-'"t-"5'---------- Test set up by: _:I::..:\<\\-'---------------

No. of fronds Abnormal Single Root Loss of 
Concentration Rep Chlorosis Necrosis Yellow 

size Gibbosity fronds destruction buoyancy Comments Initials 
O(o (V/V) Daya Day7 

A !;, 11l4 . Mi:< hOJ 
B {, W':i 

l\'l.." c " ! oC\ 
D h '!-lo 
A (, '::f1 i-
B {, :'.14- '-/ 

C\'f c h '=I 'Q y: 
D lo '<'I '< -
A 
B 
c 
D 
A 
B 
c 
D 
A 
B 
c 
D 
A 
B 
c 
D 

Comments: 

Reviewed by: t!?'V' Date Reviewed: _)~ f/1-r 

\1 ...... ,..;,..,..,. -t n 1 ...... ,,,,.,~ h1n.o. ?R: ?nnfi. Nautilus Environmental 



Client: 

Sample ID: 

Work Order#: 

co11t1ol 

{.t; 

:; .o 

0. \ 

i:I . \ 

.?L\- ' '.)_ 

L\-'6· s 

Comments: 

Reviewed by: 

7 -d Lemna minor Weight Data Sheet 

lecK Start Date: M0'1 ~ ' '.20\S 

LC- LlDS$1£t-- INS_ .::101s-os-Ob.N Termination Date: MOL\ ICJ 1 ·20\S 

t Cj?;it'i\. 

°t61l\-
B :i. '\Sli-% ci02.qo 
c ,,, "lbl-'\"l qbi. 2'0 )'.(,. 

D '+ '\{,+-:lit C\=tt- 28 'It, 

A s '\1t-3°1 C\'62. ~I l'.L 
B G C\Sb·~S q(:,.2 'b'il \'-l 

c , q~1- II.\ C\3"!-~4 ¥L 
D s "\R\-~o C\g=t. 6=t \!L 

A q !l8· CJ94:. 19 \il 
B [0 "\5\-1{, cirrt-39 \CL 

c l\ °t'>8-3;l. C\b'-lt . '-\1 l'.L 

D 12. b\'· C\bC{-35 \l 
A 12> 'i'.\ LI: .Sb q io . qi;t '-t :iw \(l 

B lt\- 0\(,\. db 966. is \iL 
c It; qc,2_."\() C\01-·C{3 \'.l 
D lb tiJ.H· '.26 CiS2. 'tCI l4. 

A l't '\tJ.. \',\ qi::,ci. '1-3 \[\. 

B ll'> '\\,8-bC CfiS · 'il\ \'\, 

c \C\ C\\,'1.. 83 q=ts -3'3 R-
D 20 %1 ::ri_ C\ 'i' '+ . 2'4 R 
A '2\ l\'.'>1- . '\\ 960. 'lO \'\. 
B 22 °l'.\b. b'.l. cwa . .;i3 ¥L 

c '26 '\11.\:. &l 9'61. 93 'It 
D Z4- l0\)l.\:-b\ 101[. 9'1 'fl 

A '!.'? qqs. (,'). 9?>2.cici \'l. 

B 2f, '\tli· ~ 9'1i'+ ·22 \!<.. 
c 2'! ~· ~8't -IJ3 C\C\b-'\-lo \Cs.. 

D 2.B '\18· 01- C\ 4:;; . s 1- ~ 

\\)'/. ~~ ... l;\;'.l: qt,g. 25 ~:n • '\'ti~ . t~ 
'\\ \S ·. "l\.1- · 1°1 ~>o·. D\~- j'.l).. 

~ Date Reviewed: ~4(1.{ 

Version 1.0 Issued June 26, 2006 Nautilus Environmental 



Client: 

Sample ID: 

Work Order#: 

C\1-

Comments: 

Reviewed by: 

7-d Lemna minor Weight Data Sheet 

lecK Start Date: MO\) '6 ' 20\S 

LC- Ll-D<;SL-C-l-- NS-201S-0$-ob.(\)Termination Date: Ma\) 15" ''2DIS 

l53J?> 

A 29 C\3'3. qg \(l 

B w C{'63- C\'-1: !<'.l 
c <'>I qqi -a, \l-l 
D 2>'2- "t l,. \ C(83- 0'-1: '('.(,_ 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

I Jlv' 

Date Reviewed: __ ~ __ __,f_-uf I...::~--

Version 1.0 Issued June 26, 2006 Nautilus Environmental 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 18-9211-8472 Endpoint: Frond Count 
Analyzed: 21 May-15 10:59 Analysis: Linear Interpolation (ICPIN) 

Batch ID: 00-5380-8605 Test Type: Lem na Growth 
Start Date: 08 May-15 Protocol: ECIEPS 11RMl37 

Ending Date: 15 May-15 Species: Lemna minor 
Duration: 7d Oh Source: CPCC#490 

Sample ID: 08-2003-7136 Code: 30EOC610 

Report Date: 

Test Code: 

CETIS Version: 

Official Results: 

21 May-1511:03(p1of2) 
15378e 116-8149-4837 

Nautilus Environmental 

CETISv1.8.7 

Yes 

Analyst: Jes!in Wijaya 

Diluent: Modified APHA 

Brine: 

Age: 7d 

Client: Teck Coal 

Sample Date: 05 May-1514·.34 

Receive Date: 06 May-15 08:34 

Sample Age: 57h (7 °C} 

Material: Water Sample Project 

Source: Teck Coal (TECK COAL) 

Station: LC_LCDSSLCC_WS_2015-05-06_N 

Linear Interpolation Options 

X Transform Y Transform Seed Resamples Exp 95% CL Method 

Log(X+1) Linear 646700 200 Yes Two-Point Interpolation 

Point Estimates 

Level % 95°/o LCL 95o/o UCL TU 95% LCL 95% UCL 

JCS 57.89 NIA 65.72 1.728 1.522 NA 
IC10 69.05 17.53 88.75 1.448 1.127 5.705 
IC15 82.34 24.22 NIA 1.215 NA 4.129 
IC20 >97 NIA NIA <1.031 NA NA 
IC25 >97 NIA NIA <1.031 NA NA 
IC40 >97 NIA NIA <1.031 NA NA 
IC50 >97 NIA NIA <1.031 NA NA 

Frond Count Summary Calculated Variate 
-,. ..... --·-·--------·--· 

C-o/o Control Type Count Mean Min Max Std Err Std Dev CV0/o %Effect 
0 Negative Control 4 82 62 94 7.118 14.24 17.36% O.Oo/o 
1.5 4 75.25 67 83 4.211 8.421 11.19% 8.23% 
3 4 88 80 101 4.743 9.487 10.78°/o -7.32% 
6.1 4 78 68 92 5.18 10.36 13.28°/o 4.88% 
12.1 4 92 77 101 5.583 11.17 12.14°/o -12.2% 
24.2 4 99 91 110 4.021 8.042 8.12% -20.73% 
48.5 4 87 70 103 7.99 15.98 18.37°/o -6.1°/o 
97 4 69 66 75 2.041 4.082 5.92% 15.85o/o 

Frond Count Detail 

C-0/o Control Type Rep 1 Rep 2 Rep 3 Rep4 
0 Negative Control 82 94 90 62 

1.5 69 82 67 83 

3 80 82 89 101 

6.1 92 79 68 73 
12.1 100 101 77 90 
24.2 110 91 96 99 
48.5 98 77 103 70 
97 66 68 67 75 

000-469-187-2 CETIS™ v1.8.7.16 Analyst: JlrJ QA: __ _ 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 18-9211-8472 
Analyzed: 21 May-1510:59 

Graphics 

•OO .. 
• 

,. , 
• " . .. 

000-469-187-2 

Endpoint: Frond Count 
Analysis: Linear Interpolation (ICP!N} 

Report Date: 
Test Code: 

21 May-1511:03(p2of 2) 
15378e 116-8149-4837 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: JvJ QA: __ _ 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 18-3721-1928 

Analyzed: 21 May-15 10:59 

Batch ID: 

Start Date: 

00-5380-8605 

08 May-15 

Ending Date: 15 May-15 

Duration: 7d Oh 

Sample ID: 08-2003-7136 

Sample Date: 05 May-1514:34 

Receive Date: 06 May-15 08:34 

Sample Age: 57h (7 °C) 

Data Transform Zeta 

Untransformed NA 

Dunnett Multiple Comparison Test 

Control vs C-o/o 
Negative Contra! 1.5 

ANOVA Table 

Source 

Between 
Error 
Total 

Distributional Tests 

Attribute 

3 
6.1 

12.1 

24.2 

48.5 
97 

Sum Squares 

2620.719 

2796.75 

5417.469 

Test 

Endpoint: Frond Count 
Analysis: Parametric-Control vs Treatments 

Test Type: Lemna Growth 

Protocol: EC/EPS 1/RM/37 

Species: Lemna minor 

Source: CPCC#490 

Code: 30EOC610 

Material: Water Sample 
Source: Teck Coal (TECK COAL) 

Station: LC _LCDSSLCC _ WS_2015-05-06_N 

Alt Hyp Trials 

C<T NA 

Test Stat 

-0.8843 

0.786 
-0.524 

1.31 

2.227 

0.655 

-1.703 

Critical 

2.482 

2.482 

2.482 

2.482 

2.482 

2.482 
2.482 

Mean Square 

374.3884 

116.5313 

Test Stat 

Seed 

NA 

MSD DF P-Value 

18.95 6 0.9861 

18.95 6 

18.95 6 

18.95 6 

18.95 6 

18.95 6 

18.95 6 

DF 

7 
24 
31 

Critical 

0.5808 

0.9624 

0.3426 

0.0819 

0.6406 

0.9990 

F Stat 

3.213 

P-Value 
Variances 
Distribution 

Bartlett Equality of Variance 
Shapiro-Wilk W Normality 

5.242 

0.9686 

18.48 

0.9081 

0.6305 

0.4611 

Frond Count Summary 

C-% Control Type Count 

0 
1.5 

3 

6.1 

12.1 

24.2 

48.5 

97 

Negative Control 4 
4 
4 

4 
4 

4 

4 

4 

Frond Count Detail 

0 

1.5 

3 

6.1 

12.1 

24.2 

48.5 

97 

000-469-187 -2 

Control Type Rep 1 
Negative Control 82 

69 

80 

92 

100 

110 

98 

66 

Mean 

82 

75.25 

88 

78 

92 

99 

87 

69 

Rep 2 

94 

82 

82 

79 

101 

91 

77 

68 

95%> LCL 95o/n UCL Median 

59.35 104.7 86 

61.85 

72.9 

61.51 

74.23 

86.2 

61.57 

62.5 

Rep 3 

90 

67 

89 

68 

77 
96 

103 

67 

88.65 

103.1 

94.49 

109.8 

111.8 

112.4 

75.5 

Rep 4 

62 

83 

101 

73 

90 

99 

70 

75 

75.5 

85.5 

76 

95 

97.5 

87.5 

67.5 

CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

21 May-15 11 :03 (p 1 of 2) 

15378e I 16-8149-4837 

Nautilus Environmental 

CETIS Version: CETISv1 .8.7 

Official Results: Yes 

Analyst: Jeslin Wijaya 

Diluent: Modified APHA 

Brine: 

Age: 7d 

Client: Teck Coal 

Project: 

PMSD NOEL LOEL 

23.1% 

P-Type 

CDF 

CDF 

CDF 

CDF 

CDF 

CDF 

CDF 

97 >97 

Decision(a:5°/o) 

Non-Sign'ificant Effect 
Non-Significant Effect 

Non-Significant Effect 
Non-Significant Effect 

Non-Significant Effect 
Non-Significant Effect 
Non-Significant Effect 

P-Value Decision(a:5o/a) 

0.0151 Significant Effect 

Decision(a:1%,) 

Equal Variances 
Normal Distribution 

Min 

62 

67 

80 

68 

77 
91 

70 

66 

Max 

94 

83 

101 

92 

101 

110 

103 

75 

Std Err 

7.118 

4.211 

4.743 

5.18 

5.583 

4.021 

7.99 
2.041 

TOEL TU 
NA 1.031 

CVo/n %Effect 

17.36% 0.0%> 
11.19% 8.23% 
10.78% 
13.28% 
12.14% 
8.12!1/o 

18.37% 
5.92% 

-7.32% 
4.88% 
-12.2o/o 
-20.73% 
-6.1% 
15.85°/o 

Analyst: .JIN QA: __ _ 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 18-3721-1928 Endpoint: Frond Count 
Analyzed: 21 May-15 10:59 Analysis: Parametric~Control vs Treatments 

Graphics 

" 

• 
,, '' l•.l 

000-469-187 -2 CETIS™ v1.8.7.16 

• 

Report Date: 
Test Code: 

21 May-1511:03 (p 2 of 2) 
15378e I 16-8149-4837 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

• • • 

... · •• 

• • 
• 

·1,s ·1.0 .O.S o.O 

Analyst: :JIN QA: __ _ 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 03-4677-9763 

Analyzed: 08 Jun-15 9:52 

Batch ID: 00-5380-8605 

Start Date: 08 May-15 

Ending Date: 15 May-15 

Duration: 7d Oh 

Sample ID: 08-2003-7136 

Sample Date: 05 May-15 14:34 

Receive Date: 06 May-15 08:34 

Sample Age: 57h (7 'C) 

Linear Interpolation Options 

X Transform Y Transform 

Log(X+1) Linear 

Point Estimates 

Level % 95% LCL 

IC5 >97 NIA 
IC10 >97 NIA 

IC15 >97 NIA 
IC20 >97 NIA 
IC25 >97 NIA 
IC40 >97 NIA 
IC50 >97 NIA 

Endpoint: 
Analysis: 

Test Type: 

Protocol: 
Species: 

Source: 

Code: 

Material: 

Source: 
Station: 

Seed 

171126 

95°/o UCL TU 

NIA <1.031 

NIA <1.031 

NIA <1.031 

NIA <1.031 

NIA <1.031 

NIA <1.031 

NIA <1.031 

Total Dry Weight-mg Summary 

C-% Control Type Count Mean 
0 Negative Control 4 5.618 
1.5 4 5.38 
3 4 6.192 
6.1 4 5.66 
12.1 4 6.555 
24.2 4 7.21 
48.5 4 6.617 
97 4 6.083 

Total Dry Weight-mg Detail 

C-1)/o Control Type Rep 1 Rep 2 
0 Negative Control 5.68 6.44 
1.5 4.92 6.03 

3 5.64 5.63 

6.1 6.38 5.59 
12.1 6.92 7.21 
24.2 7.79 6.61 

48.5 7.37 6.17 
97 5.87 5.9 

000-469-187-1 

Total Dry Weight-mg 

Linear Interpolation (ICP!N) 

Lemna Growth 

ECIEPS 11RMl37 

Lemna minor 

CPCC#490 

30EOC610 

Water Sample 

Teck Coal (TECK COAL) 

LC _LCDSSLCC_ WS _2015-05-06_N 

Report Date: 

Test Code: 

CETJS Version: 
Official Results: 

08 Jun-15 09:52 (p 1 of 2) 

15378e 116-8149-4837 

Nautilus Environmental 

CET1Sv1.8.7 

Yes 

Analyst: Jeslin Wijaya 

Diluent: Modified APHA 

Brine: 

Age: 7d 

Client: Teck Coal 

Project: 

Resamples Exp 95% CL Method 

200 Yes Two-Point Interpolation 

95°/o LCL 950/o UCL 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

Calculated Variate 

Min Max Std Err Std Dev CV% o/1;1Effect 

4.04 6.44 0.5514 1.103 19.63% 0.0% 
4.7 6.03 0.3337 0.6675 12.41% 4.23% 
5.63 7.41 0.4198 0.8395 13.56% -10.24% 
5.23 6.38 0.2511 0.5022 8.87%) -0.761)/o 

5.52 7.21 0.369 0.738 11.26% -16.69% 
6.61 7.79 0.2451 0.4902 6.8% -28.35o/o 
5.5 7.43 0.4722 0.9444 14.27% -17.8% 
5.7 6.86 0.2629 0.5257 8.64% -8.28% 

Rep 3 Rep4 

6.31 4.04 

4.7 5.87 

6.09 7.41 

5.23 5.44 

5.52 6.57 

7.11 7.33 

7.43 5.5 

5.7 6.86 

CET!S™ v1.8.7.16 Analyst: OirJ 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 03-4677-9763 

Analyzed: 08 Jun-15 9:52 

Graphics 

.. ' ' .. 

000-469-187-1 

Endpoint: Total Dry Weight-mg 

Analysis: Linear Interpolation (ICPIN) 

'" 

CETIS™ v1.8.7.16 

Report Date: 

Test Code: 
08 Jun-15 09:52 (p 2 of 2) 

15378e 116-8149-4837 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: :JirJ QA: __ _ 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 14-3806-0118 

Analyzed: 08 Jun-1510:01 

Batch ID: 

Start Date: 

00-5380-8605 

08May-15 

Ending Date: 15 May-15 

Duration: ?d Oh 

Sample ID: 08-2003-7136 

Sample Date: 05 May-1514:34 

Receive Date: 06 May-15 08:34 

Sample Age: 57h (7 °C) 

Data Transform Zeta 
Untransformed NA 

Dunnett Multiple Comparison Test 

Control vs C-% 
Negative Control 1.5 

ANOVA Table 

Source 
Between 
Error 
Total 

Distributional Tests 

3 
6.1 
12.1 
24.2• 

48.5 

97 

Sum Squares 
10.5098 
13. 71531 
24.22511 

Endpoint: Total Dry Weight-mg 

Analysis: Parametric-Control vs Treatments 

Test Type: Lemna Growth 

Protocol: EC/EPS 1/RM/37 

Species: Lemna minor 

Source: CPCC#490 

Code: 

Material: 

Source: 

30EOC610 

Water Sample 

Teck Coal (TECK COAL) 

Station: LC _LCDSSLCC _ WS _2015-05-06_N 

Alt Hyp Trials 

C <T NA 

Test Stat Critical 

-0.4444 2.482 
1.076 2.482 
0.07944 2.482 
1.754 2.482 

2.979 2.482 
1.871 2.482 
0.8699 2.482 

Mean Square 
1.5014 

0.5714714 

Seed 

NA 

MSD OF P-Value 

1.327 6 0.9540 

1.327 6 
1.327 6 
1.327 6 
1.327 6 

1.327 6 
1.327 6 

OF 

7 

24 
31 

0.4459 
0.8541 

0.1848 
0.0174 
0.1533 
0.5418 

F Stat 

2.627 

Report Date: 

Test Code: 

08 Jun-1510:03 (p 1 of 2) 

15378e f 16-8149-4837 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: Jeslin Wijaya 
Diluent: Modified APHA 

Brine: 

Age: 7d 

Client: Teck Coal 

Project: 

PMSD NOEL LOEL 

23.6% 

P-Type 

CDF 
CDF 
CDF 
CDF 

CDF 
CDF 
CDF 

97 >97 

Decision(a:5%) 
Non-Significant Effect 
Non-Significant Effect 
Non-Significant Effect 
Non-Significant Effect 
Significant Effect 
Non-Significant Effect 
Non-Significant Effect 

P-Value Decision{a:5°/o) 
0.0364 Significant Effect 

TOEL 

NA 

TU 
1.031 

Attribute Test Test Stat Critical P-Value Decision{a:1%) 
Variances 
Distribution 

Bartlett Equality of Variance 
Shapiro-Wilk W Normality 

Total Dry Weight-mg Summary 

C-% 

0 
1.5 

3 
6.1 
12.1 
24.2 

48.5 
97 

Control Type Count 

Negative Control 4 
4 
4 

4 
4 

4 
4 

4 

Total Dry Weight-mg Detail 

0 

1.5 

3 

6.1 

12.1 

24.2 

48.5 

97 

000-469-187-1 

Control Type Rep 1 

Negative Control 5.68 
4.92 

5.64 

6.38 

6.92 

7.79 

7.37 

5.87 

Mean 

5.618 
5.38 

6.192 
5.66 
6.555 
7.21 

6.617 
6.083 

Rep 2 

6.44 

6.03 

5.63 

5.59 

7.21 

6.61 

6.17 

5.9 

3.461 18.48 0.8394 Equal Variances 
0.9636 0.9081 0.3437 Normal Distribution 

95% LCL 95°/o UCL Median 

3.863 7.372 5.995 
4.318 
4.857 
4.861 

5.381 
6.43 
5.115 

5.246 

Rep 3 
6.31 

4.7 

6.09 

5.23 

5.52 

7.11 

7.43 

5.7 

6.442 
7.528 

6.459 
7.729 

7.99 
8.12 
6.919 

Rep4 

4.04 

5.87 

7.41 

5.44 

6.57 

7.33 

5.5 

6.86 

5.395 

5.865 
5.515 
6.745 

7.22 
6.77 

5.885 

CETIS'" v1.8.7.16 

Min 

4.04 
4.7 

5.63 
5.23 
5.52 

6.61 
5.5 

5.7 

Max 

6.44 
6.03 
7.41 

6.38 
7.21 
7.79 

7.43 
6.86 

Std Err 

0.5514 
0.3337 

0.4198 
0.2511 

0.369 
0.2451 
0.4722 

0.2629 

CVo/o 

19.63°/o 
12.41o/o 
13.56°/o 
8.87% 
11.26% 
6.8% 
14.27°/o 
8.64% 

Analyst: __ _ 

%Effect 

0.0% 
4.23% 
-10.24% 
-0,76% 
-16.69% 
-28.35% 
-17.8% 
-8.28% 

QA: __ _ 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 14-3806-0118 
Analyzed: 08 Jun-15 10:01 

Graphics 

000-469-187-1 

Endpoint: Total Dry Weight-mg 
Analysis: Parametric-Centro! vs Treatments 

'" "' " 

'' l ,. 
,, 
'' 
0.0 

.. 

CETIS'M v1 .8.7.16 

• 

Report Date: 
Test Code: 

08 Jun-1510:03 (p 2 of 2) 
15378e ! 16-8149-4837 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

•• • 
• 

Rankl" 

.... 
• • 
• 

• • 

Analyst: __ _ 

• 

QA: __ _ 



Client: 

Work Order No.: 

Sample Information: 

Sample ID: 

Sample Date: Mo~ S, ·2DiS 

Date Received: MO\:) G , 20\S 

Sample Volume: 1 '< :wL 

Test Organism Information: 

Culture Date: 

Age of culture (Day 0): 

>BX growth in APHA?: 

KCI Reference Toxicant Results: 

Reference Toxicant ID: Lm l\'l 

Date Initiated: 

7-d No. of Fronds IC50 (95% CL): 

Lemna minor Summary Sheet 

Start Date: MO.ll ?; • "2.0\S 
Set up by: _J'-'''-1 _________ _ 

OSO\\S 

'( (3S f\"O\\o\S) 

J.\.\ (3.°8-J.t.3) 3ILV...ti. 

7-d No. Fronds IC50 Reference Toxicant Mean (2 SD Range): l\ .1 1S 

Number of Fronds Orv Weioht 

Test Results: IC25 o/olv/vl 195% CL\ '!>;.C\ ( s:f.C\ - G\b.C\) ) C\'! 

IC50 %(vM 195% CL) )CH 1C\'t 

Reviewed by: Date reviewed: Jvi.M <fl/~ 
--------~ 

October 1, 2009: Ver. 1.2 Nautilus Environmental 



Client; 

Sample ID: 

Work Order No.: 

Culture Source: 

Test Culture Age: 

Light Intensity Range: 

Day 

ShelfTemp ('C) 

Initials 

Sample Characteristics: 

Temperature ('C) 

DO (mg/L) 

pH 

Conductivity (µS) 

Concentration 

O(o (v(V) 
Control 

1.s 

;.o 

G-i 

\2. i 

:lt\-. 2 

48-S 

q-::i-
Initials 

Plant Growth Inhibition Toxicity Test 
Water Quality Measurements 

1ecK 

0 1 

;;/t\--0 ?.'IP 
Ov'l ,!._ 

Initial Water Quality 

.:r?>. o 

2 

241;-

~(.,4 

' 

Temperature ("'C) 

OayO Day7 

23- 0 :Zif ,O 

~<::) 2't-u 

.2'!1 'Cl .2't--0 
1-i.o :i.\i:,<J 

23 0 :.i.~o 

::i3.o 2ll·O 

23•0 l"\-0 

23·0 J.4-0 
::JIN ~ 

Setup by: _J_W __________ _ 

Test Date: _M_0"-1J_'6_,_'.1_0_l~------

Test Species: -=Locem"'n"'a'-'m"'in"'o~r _______ _ 

>ax Growth? (YIN): 'f ( 3$ Froflc\<;;) 
:J\N 

Date Measured: ~ :i, WIS 

IV\G\t,J 

3 4 5 6 

}4D 24:0 d'-\.0 2.4.o 
Mt1 11111-i 'le,() "L1 

7 

2..4:0 

Mei 

Adjusted Water Quality 

Aeration?: ~O min -'---==
Nutrients 
added?: '( 

pH 

DayO Oay7 

"l · 2 <'\. ~ 
c<1 q.5 

o··:i. q.5 

li--1 'l--'t 
F.-2 '1.-l 

b·.i""t C\-2 
8 ·\) I\ ·O 
-,..9 ~- ~ 

:JIN \\'.\.. 

2:)-0 

Conductivity (µS) 

Oh 

'8!;'2.. 

896. 
°I D°i 

C\J:+ 
"111 

Hl~) 

\211-

\52.6 
CJ\,'-1 

Instruments: Thermometer: C:'CP- ~ b Cond. Meter: 3 pH meter: ------- 3 

Sample Description: Ci<::Qf 

Comments: 

Reviewed: 

Version 1.3; Issued October 30, 2014 Nauti!us Environmental Company lnc. 



Lemna minor Toxicity Test Data Sheet - 7-d Frond Counts 

Client: '.(eCK Start Date: MCl\l \l, , 20lS 

Sample ID: LC- Lt-J - ir-JS - 20iS - OS - Cb - N Termination Dale: MC\l) 11'.J , '2.0lS 

Work Order#: _ _,\5=?5'~r'i'>c.._ _______ _ Test set up by: CJ\l'J 
-~~~~~~~~~~~~-

No. of fronds Abnormal Single Root Loss of Concentration Rep Chlorosis Necrosis Yellow Gibbosity Comments Initials 
Ofo ( V{V) DayO Day7 size fronds destruction buoyancy 

A c; 3-r ML!b"" 
B b bJ.. 

coMto\ c b 'l\'1 
D b t):l-
A (, 'l'.t; 
B b '13 

\. s c b i'D4 
D (, i\3 ~~· 
A b ( 0 

B to ->< I 
3.D c b I· . \ 

D b {" 

A b «- '{__ I 
B b I l 

(,. l c iO .... i;, 
D b 'i)'2. 

A iO 1'9 
B (:, '-1 S' x I 

12. I c & Lj b 'I I 
D lo ~4 ')( ii 

' A " -::i:i 
B (, °I I 

2l\.'L c b 'lJ 13 y., 
D b q15 ..v 

Comments: ~_gQJw\lh12rnl\l\.tl'\.1'~+ ;\/\C\l\ CD'/\(er\frd-lll\l\S .RKr.eol- ~::vf, (v/v) 
I . --· . --------, 

Reviewed by: ~ Date Reviewed: Ou-rie.. <f / (,(' 

Version 1.0 Issued June 26, 2006 Nautilus ·Environmental 



Lemna minor Toxicity Test Data Sheet - 7-d Frond Counts 

Client: \ecK -----
Sample ID: LC- U,7. INS. ~OiS-OS-Cio-N 

Start Date: MCI'!> \) , 201<; 

Termination Date: MCH;) \t;" / ".ZOIS 

Work Order#: \ tj?,j-<;l, Test set up by:_O'-'N_;_ _____________ _ 

No. of fronds Abnormal Single Root Loss of 
Concentration Rep Chlorosis Necrosis Yellow Gibbosity Comments Initials 

Ofo (V/V) DayO Day7 
size fronds destruction buoyancy 

A " l:?'-1 lllll1 '"" 
B (, 114 

\.\%. '? c " ~3 
D " q(;, 
A " C:' ;( 

B {, "'o/ "51 x 
q"'f c h t; "' 'J( 

D (, O; I >< ,, 
A 
B 
c 
D 
A 
B 
c 
D 

A 
B 
c 
D 
A 
B 
c 
D 

Comments: 

Reviewed by: ~ Date Reviewed: Jvw'-<''-f {rs;-·· 

VAr.inn 1.0 Issued June 26. 2006 Nautilus Environmental 



Client: 
Sample ID: 
Work Order#: 

COC\t\O\ 

{ ''? 

3.0 

12>. I 

{:/ ' \ 

~4 ';( 

L\.~.s 

Comments: 

Reviewed by: 

7-d Lemna minor Weight Data Sheet 

LC- 1-C 2,- N',;- :lO\S- OS-Cb- N 

l'Sp;-% 

Start Date: MQ'-1 IS , '20\S 

Termination Date: MC\'1 l'J , 201S 

A '\11-·00 ' 1\8.1"'+0 R 
B ;). 'i'tb· 3 i C\SC-b3 K 
c ~ "t(it-J.8 qqQ.<>r'.l tl 
D It °L£S· ]if qi:,"\- 02. '!;i. 

A 5 C\'5S, i\:S q61 · {k, '{(._ 

B (; 0\13 .:; \ q(ll.). ()~ \1l 
c '! °l.'t°I ·Si{ '\%· 8!') llL 
D s '1.(fl ·EY! q'.) q::\';" ~ \CL 
A q q:i.o . ,s q'.\b· sc1 \LL 

B [O '\10· '>C\ '\%-~1 Vl 
c l\ q53-E,q GtSl\· &l \lL 

D 12. "lS&-se qt,<;.~" \'.L 
A \?, °l8S- ((, 'l'\l- :!4: \IL 
B I I.\. q~'.l.- !\:\ '11-:r· .SS \Cl 
c \l;; '\SS· iv '!bl"=\\ lit 
D u:, ot;yi, ' l\:?, t\'t"I · tq \ll 
A l'l "\&4:- % '1'10. !!\. Ii(_ 

B ll) qgl\:. ';)\) q"l\·9 ill 
c 1'1 \CC(:,. l\) lllll\ ·lb \4. 
D 2D l1J6· to (()).\. 8b \lL 
A '2\ <\"l5. '\ Q \O~\ · 6:i It 
B 22 °1:\:0·5°1 "l~· Bo \l( 

c '23 \0\0 'Ur6 mr:1-oo \IL 

D 21,\. l()()3 .c; l0~-30 Ii)_ 

A 2.l;; '1.'\ '\· 19. (01.)1.\. s:s \tL 
B 2b '\°l L\, Di: lOOO· l\'1 l'L 
c 2i C\'\2 1\l lOOI\- . & I llL 
D 2.B '\'\'\ 03 {()(') <~b \lt 

(~'[. ~')b <. '\t?.: '\'rO -~S "";).\:>' l\ll\-bj 
t\'\\ ' '1S'\ • 51' ~?,\ .. 100'6· l(\-

~ Date Reviewed: ,)wi'lf_ 41r< 

Version 1.0 Issued June 26, 2006 Nautilus Environmental 



7-d Lemna minor Weight Data Sheet 

Client: 

Sample ID: 

Work Order#: 

Comments: 

Reviewed by: 

LC - LC? _ IN~ • .:lOiS - OS -Ob. 1\l 

11::e,:r'h 

B '2l) 

c 31 \OC:J.. l(b 

D &'2. 10\2.· 66 
A 

B 

c 
D 

A 
B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

Version 1.0 Issued June 26, 2006 

Start Date: MOlJ '(; , 2Dlt; 

Termination Date: Ma\l \I? , '2DiS 

\000·55 

'\0\0 ''.)$ fL 
l008. so \LL 

lD\'.\-·'\\ i!'.L 

Date Reviewed: Juµ.4/1~ 

Nautilus Environmental 



CETIS Analytical Report Report Date: 

Test Code: 

08 Jun-15 09:49 (p 1 of 2) 
153781 I 01-4369-5629 

Lemna Growth Inhibition Test Nautilus Environmental 

Analysis ID: 11-0272-6236 

Analyzed: 08 Jun-15 9:48 

Batch ID: 00-5380-8605 

Start Date: 08 May-15 

Ending Date: 15 May-15 

Duration: 7d Oh 

Sample ID: 01-8455-4594 

Sample Date: 05 May-15 14:49 

Receive Date: 06 May-15 08:34 

Sample Age: 57h (6.8 "C) 

Non-Linear Regression Options 

Endpoint: 
Analysis: 

Test Type: 

Protocol: 
Species: 

Source: 

Code: 

Material: 

Source: 

Station: 

Frond Count CETIS Version: CETISv1 .8.7 

Nonlinear Regression Official Results: Yes 

Lem na Growth Analyst: Jeslin Wijaya 

ECIEPS 1/RM/37 Diluent: Modified APHA 

Lemna minor Brine: 

CPCC#490 Age: 7d 

8001462 Client: Teck Coal 

Water Sample Project: 

Teck Coal (TECK COAL) 

LC _LC3_ WS_2015-05-06_N 

Model Function X Transform Y Transform Weighting Function 

4P Log-Logistic+Hormesis EV [Y=A(1+EX)/(1+(2ED+1)(X/D)'C)] None None Normal [W=1] 

Regression Summary 

lters Log LL Al Cc BIG Adj R2 Optimize F Stat Critical P-Value Decision(a:So/o} 
21 -88.79 187.1 191.4 0.4582 Yes 1.895 2.776 0.1440 Non-Significant Lack of Fit 

Point Estimates 

Level % 95%1 LCL 95% UCL TU 95%1 LCL 95% UCL 

IC5 43.83 NIA 62.61 2.281 1.597 NA 
IC10 51.82 N/A 71.59 1.93 1.397 NA 
IC15 59.63 40.08 79.81 1.677 1.253 2.495 
IC20 67.58 49.29 87.88 1.48 1.138 2.029 
IC25 75.92 57.88 96.92 1.317 1.032 1.728 JirJ 
IC40 105.5 75.29 150.3 0.9483 D 6634 ~.328 

~ 7 l\"t (ViV) JC50 J32 ae.zi5 250.1 0.7575 0.3998 1.243 I· 
JW 

Regression Parameters 

Parameter Estimate Std Error 95% LCL 95o/o UCL t Stat P-Value Decision(a:5°/o} 
A 75.9 3.608 68.83 82.97 21.04 <0.0001 Significant Parameter 
c 1.809 0.5944 0.6443 2.974 3.044 0.0050 Sign'rficant Parameter 
D 132 38.22 57.11 206.9 3.454 0.0018 Significant Parameter 
E 0.008164 0.01371 -0.01871 0.03503 0.5955 0.5563 Non-Significant Parameter 

ANOVA Table 

Source Sum Squares Mean-Square OF F Stat P-Value Decision(a:5%} 
Model 3158.366 3158.366 1 29.22 <0.0001 Significant 
Lack of Fit 726.5094 181.6273 4 1.895 0.1440 Non-Significant 
Pure Error 2300 95.83334 24 
Residual 3026.509 108.0896 28 

Residual Analysis 

Attribute Method Test Stat Critical P-Value Decision(a:5°/o) 
Variances Bartlett Equality of Variance 7.047 14.07 0.4240 Equal Variances 

Mod Levene Equality of Variance 2.414 2.423 0.0507 Equal Variances 
Distribution Shapiro-Wilk W Normality 0.9742 0.9338 0.6217 Normal Distribution 

Anderson-Darling A2 Normality 0.3586 2.492 0.4561 Normal Distribution 

000-469-187-1 CET!S™ v1.8.7.16 Analyst: __ _ 

PTBS Function 

Off [r=Y] 

QA:. __ _ 



CETIS Analytical Report Report Date: OS Jun-15 09:49 (p 2 of 2) 

15378f I 01-4369-5629 

Lemna Growth Inhibition Test 

Analysis ID: 11-0272-6236 

Analyzed: 08 Jun-15 9:48 

Frond Count Summary 

C-% Control Type 

0 Negative Control 

1.5 

3 

6.1 

12.1 

24.2 

48.5 

97 

Frond Count Detail 

C-0/n Control Type 

0 Negative Control 

1.5 

3 

6.1 

12.1 

24.2 

48.5 

97 

Graphics 

>00 0 

l " 
" • 
00 
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" •• 
• 

000-469-187 -1 

8 

• 
• 

• 

• • 

Endpoint: Frond Count 
Analysis: Nonlinear Regression 

Test Code: 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Calculated Variate 

Count Mean Min Max Std Err Std Dev CV%1 

4 67.75 51 83 8.3 16.6 24.5% 

4 85.25 77 98 4.768 9.535 11.18°/o 

4 80.25 68 88 4.328 8.655 10.79%i 
4 75 63 91 5.958 11.92 15.89% 

4 82.5 73 90 4.173 8.347 10.12°/o 
4 76 69 85 3.697 7.394 9.73% 

4 72 63 78 3.488 6.976 9.69% 

4 47.75 45 51 1.601 3.202 6.71°/o 

Rep 1 Rep 2 Rep 3 Rep4 

81 56 83 51 

79 87 98 77 

84 68 81 88 

91 63 70 76 

73 89 90 78 

71 85 79 69 

63 78 77 70 

51 45 50 45 

4P Log-Logistic+Hormesis EV [Y=A(1+EX)/(1+(2ED+1)(X/D)'C)] 

" 

• 
• 

· .. • 

•• 
• 

• 

'" 

I 

• 
• 

CETIS™ v1.8.7.16 

o/oEffect 
o.0°1o 
-25.83°/o 
-18.45% 

-10.7% 

-21.77°/o 
-12.18% 

-6.27% 

29.52% 

• •• 

• 

• 

• 
"; 

I •• • • 
I .. 

• • 
~ 

• 
• 

Analyst: __ _ QA: __ _ 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 03-2429-0906 Endpoint: 
Analyzed: 21 May-1511:13 Analysis: 

Batch ID: 00-5380-8605 Test Type: 

Start Date: 08 May-15 Protocol: 
Ending Date: 15 May-15 Species: 
Duration: 7d Oh Source: 

Sample ID: 01-8455-4594 Code: 
Sam pie Date: 05 May-15 14:49 Material: 

Receive Date: 06 May-15 08:34 Source: 
Sample Age: 57h (6.8 'C) Station: 

Total Dry Weight-mg 

Nonlinear Regression 

Lemna Growth 
EC/EPS 1/RM/37 

Lemna minor 

CPCC#490 

8001462 

Water Sample 

Teck Coal (TECK COAL) 

LC_LC3_WS_2015-05-06_N 

Report Date: 

Test Code: 

21 May-1511:16 (p 1 of 2) 

153781 I 01-4369-5629 

Nautilus Environmental 

CETIS Version: CET1Sv1 .8.7 

Official Results: Yes 

Analyst: Joslin Wijaya 

Diluent: Modified APHA 

Brine: 

Age: 7d 

Client: T eek Coal 

Project: 

Non-Linear Regression Options 

Model Function X Transform Y Transform Weighting Function PTBS Function 

2P Exponential EV [Y=A'exp(log(0.5)'X/D)] 

Regression Summary 

lters Log LL Al Cc BIC Adj R2 

4 -10.1 24.62 27.14 0.0127 

Point Estimates 

Level % 95% LCL 95% UCL TU 

IC5 53.11 N/A 129.1 1.883 
IC10 109.1 N/A 278.4 0.9166 
IC15 168.3 N/A 458.8 
IC20 231 N/A 

IC25 N/A 
IC40 0.1891 

IC50 0.1393 

Regression Parameters 

Parameter Estimate Std Error 95% LCL 

A 6.17 0.1931 5.791 
D 717.7 622.1 -501.6 

ANOVA Table 

Source Sum Squares Mean Square 

Model 1.033074 1.033074 
Lack of Fit 6.248579 1.04143 
Pure Error 15.88541 0.661892 

Residual 22.13399 0.7378 

Residual Analysis 

Attribute Method 

Variances Bartlett Equality of Variance 
Mod Levene Equality of Variance 

Distribution Shapiro-Wilk W Normality 

Anderson-Darling A2 Normality 

Total Dry Weight-mg Summary 

C-o/o Control Type Count Mean 

0 Negative Control 4 5.21 
1.5 4 6.46 
3 4 6.39 
6.1 4 6.098 
12.1 4 6.753 

24.2 4 6.057 
48.5 4 5.635 
97 4 5.643 

000-469-187-2 

None None Normal [W=1] 

Optimize F Stat Critical P-Value Decision(a:5°/o) 

Yes 1.573 2.508 0.1980 Non-Significant Lack of Fit 

95°/o LCL 95% UCL 

0.7749 NA 

0.108 
0.042 

NA 
NA 

:JIN 1 
NA NA 

95o/o UCL t Stat 

6.548 31.95 

1937 1.154 

DF F Stat 

1 1.4 

6 1.573 

24 

30 

Test Stat Critical 

6.124 14.07 

2.266 2.423 

0.9343 0.9338 

0.6112 2.492 

P-Value Decision( a: 5o/o) 

<0.0001 Significant Parameter 

0.2577 Non-Significant Parameter 

P-Value Decision(a:5°/o) 

0.2460 Non-Significant 

0.1980 Non-Significant 

P-Value Decision(a:5°/o) 

0.5254 Equal Variances 

0.0639 Equal Variances 

0.0518 Norm a! Distribution 

0.1129 Norma! Distribution 

Calculated Variate 

Min Max Std Err Std Dev CV% 0/oEffect 

3.68 6.44 0.7107 1.421 27.28% 0.0% 

5.52 7.34 0.3891 0.7782 12.050/o -23.99%i 

5.88 7.11 0.2659 0.5319 8.32°/o -22.65% 

4.94 7.18 0.4606 0.9212 15.11% -17.04°/o 

5.68 7.33 0.3788 0.7575 11.22°/o -29.61% 

5.72 6.54 0.1955 0.3909 6.45% -16.27% 

4.74 6.36 0.3703 0.7405 13.14% -8.16% 

5.05 6.18 0.2561 0.5123 9.08% -8.3°/ci 

CETIS™ v1 .8.7.16 Analyst: :J\'.J 

Off[Y'-Y] 

~ 
Jwr-eA/({ 
QA: 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 03-2429-0906 
Analyzed: 21 May-1511:13 

Total Dry Weight-mg Detail 

Endpoint: Total Dry Weight-mg 
Analysis: Nonlinear Regression 

Report Date: 
Test Code: 

21 May-1511:16 (p 2 of 2) 
15378f I 01-4369-5629 

Nautilus Environmental 

CETIS Version: CETISv1 .8.7 
Official Results: Yes 

C~% Control Type Rep 1 Rep 2 Rep3 Rep 4 
0 Negative Control 6.4 

1.5 

3 

6.1 

12.1 

24.2 

48.5 

97 

Graphics 

•• ' • •• •• •·-
• 

!.O 9 • 

'·' • 
M 0 O 

• • 

000-469-187-2 

• 

• 

~ 

• ... 

• 
• 

6.21 

6.44 

7.18 

5.68 

5.72 

4.74 

6.18 

---• 
·-.. 
• 

• 
• 

• 

• 

4.32 

6.77 

5.88 

4.94 

7.24 

6.21 

6.36 

5.4 

6.44 3.68 

7.34 5.52 

6.13 7.11 

6.01 6.26 

7.33 6.76 

6.54 5.76 

6.11 5.33 

5.94 5.05 

2P Exponential EV [Y=Nexp(log(0.5)'X/D)] 

• • 
• • 

• 
• 

• 
• 

'·'r: 
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CETIS™ v1 .8.7.16 
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Analyst: .J\'\l QA: __ _ 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 12-5988-9254 Endpoint: Total Dry Weight-mg 
Analyzed: 21 May-1511:14 Analysis: Parametric-Control vs Treatments 

Batch ID: 

Start Date: 

00-5380-8605 

08 May-15 

Ending Date: 15 May-15 

Duration: 7d Oh 

Sample ID: 01-8455-4594 

Sample Date: 05 May-15 14:49 

Receive Date: 06 May-15 08:34 

Sample Age: 57h (6.8 °C) 

Data Transform Zeta 
Untransformed NA 

Dunnett Multiple Comparison Test 

Test Type: Lemna Growth 

Protocol: EC/EPS 1/RM/37 

Species: Lemna minor 

Source: CPCC#490 

Code: 

Material: 

8001462 

Water Sample 

Source: 
Station: 

Teck Coal (TECK COAL) 

LC_LC3_WS_2015-05-06_N 

Alt Hyp Trials Seed 

C<T NA NA 

Control vs C-% Test Stat Critical MSD DF P.Yalue 

Negative Control 1.5 

ANOVA Table 

3 
6.1 
12.1· 

24.2 
48.5 
97 

2.173 2.482 
2.051 2.482 
1.543 2.482 
2.681 2.482 

1.473 2.482 
0. 7388 2.482 
0.7518 2.482 

Source Sum Squares Mean Square 
Between 7.281652 1.040236 

Error 15.88541 0.6618923 
-T-ot-a~l~·~~~~-2-3-.1-6_7_0_7~~~~~~ 

Distributional Tests 

1.428 6 0.0906 

1.428 6 
1.428 6 
1.428 6 

1.428 6 
1.428 6 
1.428 6 

DF 

7 
24 
31 

0.1128 
0.2525 
0.0332 

0.2779 
0.6026 
0.5966 

F Stat 

1.572 

Attribute Test Test Stat Critical P-Value 

Variances 
Distribution 

Bartlett Equality of Variance 
Shapiro-Wilk W Normality 

Total Dry Weight-mg Summary 

0 
1.5 

3 
6.1 
12.1 

24.2 
48.5 

97 

Control Type Count 

Negative Control 4 

4 

4 

4 
4 

4 

4 

4 

Total Ory Weight-mg Detail 

0 

1.5 

3 

6.1 

12.1 

24.2 

48.5 

97 

000-469-187-2 

Control Type Rep 1 
Negative Control 6.4 

6.21 

6.44 

7.18 

5.68 

5.72 

4.74 

6.18 

Mean 

5.21 
6.46 

6.39 
6.098 
6.753 

6.057 
5.635 
5.643 

Rep 2 

4.32 

6.77 

5.88 

4.94 

7.24 

6.21 

6.36 

5.4 

6.124 18.48 0.5254 
0.7374 0.9779 

95% LCL 

2.948 

5.222 
5.544 
4.632 

5.547 
5.435 
4.457 

4.827 

Rep 3 

6.44 

7.34 

6.13 

6.01 

7.33 

6.54 

6.11 

5.94 

0.9081 

95o/o UCL 

7.472 

7.698 
7.236 
7.563 

7.958 
6.68 
6.813 

6.458 

Rep4 

3.68 

5.52 

7.11 

6.26 

6.76 

5.76 

5.33 

5.05 

Median 

5.36 
6.49 
6.285 
6.135 

7 
5.985 
5.72 
5.67 

CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

21 May-1511:16(p1 of 2) 

153781 I 01-4369-5629 

Nautilus Environmental 

CETIS Version: CETISv1 .8.7 

Official Results: Yes 

Analyst: Jes!in Wijaya 

Diluent: Modified APHA 

Brine: 

Age: 7d 

Client: Teck Coal 

Project: 

PMSD NOEL LOEL 

27.4% 

P-Type 

CDF 

CDF 
CDF 
CDF 

CDF 
CDF 
CDF 

97 >97 

Decision{a:5%) 

Non-Significant Effect 

Non-Significant Effect 
Non-Significant Effect 
Significant Effect 
Non-Significant Effect 
Non-Significant Effect 
Non-Significant Effect 

p.value Decision{a:5%) 

0. 1918 Non-Significant Effect 

Oecision(a:1o/o) 
Equal Variances 
Normal Distribution 

Min 

3.68 
5.52 

5.88 
4.94 
5.68 
5.72 

4.74 
5.05 

Max 

6.44 

7.34 
7.11 

7.18 
7.33 
6.54 

6.36 
6.18 

Std Err 

0.7107 

0.3891 
0.2659 

0.4606 
0.3788 
0.1955 

0.3703 
0.2561 

TOEL 

NA 

CV% 

27.28%1 
12.05°/o 
8.32o/o 
15.11% 
11.22o/o 
6.45% 
13.14% 
9.08% 

Analyst: J\IJ 

TU 
1.031 

%Effect 

o.0°1o 
-23.99% 
-22.65°Ai 
-17.04°/o 
-29.61%.1 
-16.27% 
-8.16o/o 
-8.3% 

QA: __ _ 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 12-5988-9254 
Analyzed: 21 May-15 11 :14 

Graphics 

,, 
•• 

000-469-187-2 

Endpoint: Total Dry Weight-mg 
Analysis: Parametric-Control vs Treatments 

1i.1 

,, 
,, 

i ... 
L fl! 0.4 

"' 3 ,,, 

,, 

-1.0 

CETIS™ v1.8.7.16 

Report Date: 
Test Code: 

21 May-1511:16 (p 2 of 2) 

153781 I 01-4369-5629 

Nautilus Environmental 

CETIS Version: CET1Sv1.8.7 
Official Results: Yes 

• 

•• 

Ronkll$ 

Analyst :l~V QA: __ _ 



Lemna minor Summary Sheet 

Client 

Work Order No.: 

Sample Information: 

Sample ID: 

Sample Date: 

LC-CCl _ if\1£. 20\S-05-0'?-N 

MQ!!) s, 20i5 

Date Received: 

Sample Volume: 1 y_ ;ioL 

Test Organism Information: 

Culture Date: 

Age of culture (Day O): 

>8X growth in APHA?: 

KCI Reference Toxicant Results: 

Reference Toxicant ID: l.fl1 1ri 
Date Initiated: 

7-d No. of Fronds IC50 (95% CL): 

Ol\:3DlS 

Start Date: MQI) =;, '.ZOi<; 

Set up by:_:.;JIN;__ _______ _ 

ti.. IJ.Ll 
7-d No. Fronds IC50 ReferenceToxicantMean (2 SD Range): l\.i (3-l -S-4-) 9 CV(%): _is ___ _ 

Number of Fronds Drv Weicht 

Test Results: IC25 %1v/v\ 195% CU 7C\"I ';> 9't 

IC50 %1v/vl 195% CL\ 7 'rr ":>''rt 

Reviewed by: Date reviewed: ~ .f I~ 

October 1, 2009; Ver. 1.2 Nautilus Environmental 



Client: 

Sample ID: 

Work Order No.: 

Culture Source: 

Test Culture Age: 

Light Intensity Range; 

Day 

ShelfTemp ('C) 

Initials 

Sample Characteristics: 

Temperature ("C) 

DO (mg/L) 

pH 

Conductivity (µS) 

Plant Growth Inhibition Toxicity Test 
Water Quality Measurements 

TecK 

LC - DC L iJI)<; -::IDI<; - O<; - OS- {\) 

lS?>"i<t. 

't clQ!JS 

4'.lbD- iO?DO 

0 1 

:l.1\-. 0 :i.4-o 
:J\,._J i\I i_;\ 

Initial Water Quality 

2l\-.o 
q.s 

2 

?-VP 

I" 

Setup by:-"-~-----------
Test Date: MO\) "!- ' ·10\S 

Test Species: -=L"'em""n"'a'"'m"'in"'o"-r _______ _ 

> 8X Growth? (Y/N): 'i (:;s frolic\<;) 
rotl _ 

Date Measured: ~ 1-1 ~Cit; 
IW>..'{ 

3 4 5 6 

2-f.o :i..4o ")L[ 0 <;l\.1.0 

-1.-'1 ML-r •<Ll w 
' 

7 

IA- 0 

IAL°"1 

Aeration?: ?O min 
Adjusted Water Quality 

J.3. 0 ----
Nutrients 
added?: '( 

Concentration Temperature (°C) pH Conductivity (µS) 

Ofo (II(\/) DayO Day7 OayO Day7 Oh 

Control ~l\:-0 g. 3 '6{,'f; :n. o i-3 

1-S ;l:l,, tl~ 2'f-O 8-2 4-1 8'.f\ 
3.0 13-o 2l\:O S-:2 g,g 8=t6 

G.i 21-0 '11\:-0 8-2 !\-~ 881 
\1. I .23-0 2l\:-o &·2 'i·'+ 8"10 

:ll\-, 2 :n-o 2<\::-0 g I q_> "Ito 
48.S 2J-O 2'1:-0 ('.j-\ q-'t C!S'\ 

C\"t .'.23·'0 '.l..\.() 8-0 °\-) t'tl~lj-
Initials JW 1(1._ J 11\l il Jw 

Instruments: Thermometer: Ct:\< :It. k, Cond. Meter: 3 pH meter: ------- 3 

Sample Description: Clear w I bl GICK PRc\~lto:te 

Comments: 

Reviewed: ______ fiii-/ _______ Date Reviewed: 

Version 1.3; Jssued October 30, 2014 Nautilus Environmental Company Inc. 



Lemna minor Toxicity Test Data Sheet - 7-d Frond Counts 

Client: ...:'le.::.C:.:\<~- Start Date: MO\l '1- , '201S 

Sample ID: LC- DC L INS - 20\S - OS -05 • ill Termination Date: MC\l) 14- , ?_OIS 

Work Order#: iS3'1'i<; 
--'~-"-----------

Test set up by:_;J~\rJ _____________ _ 

No. of fronds Abnormal Single Root Loss of 
Concentration Rep Chlorosis Necrosis Yellow 

size 
Gibbosity 

fronds destruction buoyancy Comments Initials 
Ofo ( V/V) Daya Day7 

A (, C{\ JIN 
B (, ~ 

COMto\ c (, qi,, 
D b v+ 
A (, 6S 
B (, GY. 

1. s c (, C\9 I 
D (, C\3 . 

A b 9'3 ' 
B h C\I ! 

3.D c b qq 
D c;, 1-1 I 
A IO 96 x x Eme!0io9 frOoc\s a1e na::ro\i o. 

B (, YO )< '!( y 
G.1 c b II() "X 

D c;, "83 
A (, 90 x 
B b 123 

12. I c lo C\'l- )< 

D lo 102 
A (, C{'j-

B [, 109 \ 

2\1<. 1... c b Y'l- \ 

D b 112 x '~ 

Comments: 111901 9rDl)l\h (s ~romlnent ocros<; G\\I cuncQritrCt-\fons 

~ Reviewed by: -------- Date Reviewed: ~>e.t.1 } IS: 

\/i:;:.rc;:;inn 1 0 f~>;IJP.rf .June 26. 2QQ6 Nautilus ·Environmental 



Lemna minor Toxicity Test Data Sheet - 7-d Frond Counts 

Client: 1ecK 
Sample ID: LC- DC i .. Vil$ • 2015 - OS - O'?. (\) 
Work Order#: tS3't'iS --'-'-----------

No. offronds 
Concenlration Rep Chlorosis Necrosis 

Ofo (V/V) Day 0 Day7 

A c, 103 
B (, ~lo 

\.\Z·'? c c, (() 'B 
D 0 1()2_ 

A b l\fo 
B (, i1 

C\"'f c 0 'iiS 
D b 106 ...,,_ 

A 
B 
c 
D 
A 
B 
c 
D 
A 
B 
c 
D 
A 
B 
c 
D 

Comments: 

Reviewed by: ~ 

Version 1.0 Issued June 26, 2006 

Abnormal Single Yellow Gibbosity size fronds 

x 

x 

'/.. 

x 

Siar! Date: MG\1,1 "I , 2.0IS 

Termination Date: MC!!) N 1 '.10\S 

Test set up by: _O'-'N-'---------------

Root Loss of Comments Initials 
destruction buoyancy 

JIN 

'V 

Date Reviewed: •. J~ i / 1-r 

Nautilus Environmental 



7-d Lemna minor Weight Data Sheet 

Client: Start Date: MO~ =j. ' 20\t; 

Sample ID: Termination Date: Mal) 14- · :ZOiS 

Work Order#: iS3"1'1: 
__;...;.._:_.:..___~~~~~~-

"180 -1-"\ 
B 3'+ q110-~ fl 

commL c 3S \OOC). \~ lOlS · Y."'- Kl 
D 3b lOOR·JS ION··3i \'.\. 
A 3't loo . i'l 1coi · '?t \Cl 
B 3Z q{,'1·"\0 Cffli; ·'ti Q 

I. c; c 3q a. 8"1 • ,;ig qqb.l\'6 11. 
D <tD 'l&-q-(; & '1C\4;-2S ¥t 
A 4-1 Cl'(lj--\L\ It 
B 4-2 9"'t3. 05 l'l. 

3.0 c 4-3 'l'lh. i\ 11. 
D 11-4- CfFi -S3 ~ 

A 1\-S 8. () qq3.i\ ¥l 
B % .. i'L%8-~~ q=rs·"!S R 

6. 1 c <t'I- C\.& . 8\ gcr2 .io I'\.. 
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7-d Lemna minor Weight Data Sheet 

Client: 

Sample ID: 

Work Order#: 

cr=r 
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CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 13-2738-4464 Endpoint: 
Analyzed: 21 May-1510:36 Analysis: 

Batch ID: 11-7839-7338 

Start Date: 07 May-15 

Ending Date: 14 May-15 

Duration: 7d Oh 

Sample ID: 10-1375-8269 

Sample Date: 05 May-15 11 :41 

Receive Date: 06 May-15 08:34 

Sample Age: 36h (6.3 °C) 

Linear Interpolation Options 

X Transform Y Transform 

Log(X+1) Linear 

Point Estimates 

Level % 95°/o LCL 
IC5 >97 NIA 
IC10 >97 NIA 
IC15 >97 NIA 
IC20 >97 NIA 
IC25 >97 NIA 
IC40 >97 NIA 
IC50 >97 NIA 

Frond Count Summary 

C-o/o Control Type 
0 Negative Control 
1.5 

3 

6.1 

12.1 

24.2 

48.5 

97 

Frond Count Detail 

C-0/o Control Type 

0 Negative Control 

1.5 

3 

6.1 

12.1 

24.2 

48.5 

97 

000-469-187-2 

Test Type: 

Protocol: 

Species: 

Source: 

Code: 
Material: 

Source: 
Station: 

Seed 

185349 

95% UCL TU 
NIA <1.031 

NIA <1.031 

NIA <1.031 

NIA <1.031 

NIA <1.031 

NIA <1.031 

NIA <1.031 

Count Mean 

4 84 
4 74.25 
4 83.75 
4 88.75 
4 97 
4 95.25 

4 93.75 
4 91.25 

Rep 1 Rep 2 

85 83 

59 58 

92 85 

90 84 

84 117 

91 103 

97 80 

110 76 

Frond Count 
Linear Interpolation (!CPIN) 

Lemna Growth 

ECIEPS 11RMl37 

Lemna minor 

CPCC#490 

3C6CB93D 

Water Sample 

Teck Coal (TECK COAL) 

LC_DC1_WS_2015-05-05_N 

Report Date: 

Test Code: 

21 May-15 10:38 (p 1 of 2) 
15378a I 07-7344-7279 

Nautilus Environmental 

CETIS Version: CET1Sv1.8.7 

Official Results: Yes 

Analyst: Jes!in Wijaya 

Diluent: Modified APHA 

Brine: 

Age: 7d 

Client: Teck Coal 

Project: 

Resamples Exp 95% CL Method 

200 Yes Two-Point Interpolation 

95% LCL 95%1 UCL 

NA NA 

NA NA 
NA NA 

NA NA 

NA NA 
NA NA 

NA NA 

Calculated Variate 

Min Max Std Err Std Dev CVO/o %Effect 

78 90 2.483 4.967 5.91 Ofo 0.0°/o 
58 93 9.178 18.36 24. 72o/o 11.61% 
65 93 6.498 13 15.52o/o 0.3o/o 
77 104 5.735 11.47 12.93°/o -5.66% 
84 117 7.106 14.21 14.65o/o -15.48°/o 
81 106 5.75 11.5 12.07% -13.39% 
80 102 4.768 9.535 10.17% -11.61% 
76 110 8.22 16.44 18.02% -8.63% 

Rep 3 Rep4 

90 78 

93 87 

93 65 

104 77 
91 96 

81 106 

102 96 

79 100 

CETIS'M v1.8.7.16 Analyst: 'JIN QA: __ _ 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 13-2738-4464 Endpoint: Frond Count 
Analyzed: 21 May-15 10:36 Analysis: Linear Interpolation (ICPIN) 

Graphics 

,00 .... _ 
/ ------------------·---------------$ 

000-469-187-2 CETIS™ v1.8.7.16 

Report Date: 
Test Code: 

21May-1510:38(p2of2) 
15378a I 07-7344-7279 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: J\'1 QA: __ _ 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 14-5762-8429 
Analyzed: 21 May-15 10:37 

Batch ID: 

Start Date: 

11-7839-7338 

07 May-15 

Ending Date: 14 May-15 

Duration: 7d Oh 

Sample ID: 10-1375-8269 

Sample Date: 05 May-1511:41 

Receive Date: 06 May-15 08:34 

Sample Age: 36h (6.3 "C) 

Data Transform Zeta 

Untransformed NA 

Dunnett Multiple Comparison Test 

Control vs C~o/o 

Negative Control 1.5 

ANOVA Table 

Source 

Between 

Error 

Total 

Distributional Tests 

Attribute 

3 
6.1 
12.1 
24.2 
48.5 
97 

Sum Squares 

1595.5 
4072.5 
5668 

Test 

Endpoint: Frond Count 
Analysis: Parametric-Control vs Treatments 

Test Type: Lemna GroW!h 

Protocol: ECIEPS 1/RM/37 

Species: Lemna minor 

Source: 

Code: 

Material: 

CPCC#490 

3C6CB93D 

Water Sample 

Source: 

Station: 

Teck Coal (TECK COAL) 

LC_DC1_WS_2015-05-05_N 

Alt Hyp Trials 

C<T NA 

Test Stat Critical 

-1.059 2.482 
-0.02714 2.482 
0.5157 2.482 
1.411 2.482 
1.221 2.482 
1.059 2.482 
0.7871 2.482 

Mean Square 

227.9286 
169.6875 

Seed 

NA 

MSD OF P-Value 

22.86 6 0.9918 
22.86 6 0.8816 
22.86 6 0.7009 
22.86 6 0.3016 
22.86 6 0.3805 
22.86 6 0.4538 
22.86 6 0.5803 

OF 
7 
24 
31 

F Stat 

1.343 

Test Stat Critical 
Variances 

Distribution 
Bartlett Equality of Variance 

Shapiro-Wilk W Normality 

4.627 18.48 
0.9512 0.9081 

0.7054 
0.1561 

Frond Count Summary 

C-0/o 
0 

1.5 
3 
6.1 
12.1 
24.2 
48.5 
97 

Control Type Count 

Negative Control 4 

4 

4 

4 

4 

4 

4 

4 

Frond Count Detail 

C-0/o 

0 

1.5 

3 
6.1 
12.1 

24.2 

48.5 

97 

000-469-187-2 

Control Type Rep 1 
Negative Control 85 

59 

92 

90 

84 

91 

97 

110 

Mean 

84 
74.25 
83.75 
88.75 
97 
95.25 
93.75 
91.25 

Rep 2 
83 

58 

85 

84 

117 

103 

80 

76 

95o/o LCL 95°/o UCL 

76.1 91.9 
45.04 103.5 
63.07 104.4 
70.5 107 
74.38 119.6 
76.95 113.5 
78.58 108.9 
65.09 117.4 

Rep3 

90 

93 

93 
104 

91 

81 

102 

79 

Rep4 

78 

87 

65 

77 
96 

106 

96 

100 

Median 

84 
73 
88.5 
87 
93.5 
97 
96.5 
89.5 

CET!S™ v1.8.7.16 

Report Date: 
Test Code: 

21 May-1510:38 (p 1 of 2) 

15378a I 07-7344-7279 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: Jeslin Wijaya 
Diluent: Modified APHA 

Brine: 

Age: 7d 

Client: Teck Coal 

Project: 

PMSD 

27.2°/o 

P-Type 

CDF 
CDF 
CDF 
CDF 
CDF 
CDF 
CDF 

NOEL LOEL 

97 >97 

Decision{a:S%1) 
Non-Significant Effect 
Non-Significant Effect 

Non-Significant Effect 

Non-Significant Effect 

Non-Significant Effect 

Non-Significant Effect 

Non-Significant Effect 

P-Value Decision(a:5°/o} 

0.2738 Non-Significant Effect 

Decision(a:1°!o} 
Equal Variances 

Norma! Distribution 

Min 

78 
58 
65 
77 
84 
81 
80 
76 

Max 

90 
93 
93 
104 
117 
106 
102 
110 

Std Err 

2.483 
9.178 
6.498 
5.735 
7.106 
5.75 
4.768 
8.22 

TOEL 

NA 

CVo/o 

5.91°/o 

24.72% 
15.52% 

12.93% 
14.65% 

12.07% 

10.17o/o 

18.02% 

Analyst: Jt\l 

TU 
1.031 

0/oEffect 

0.0% 

11.61°/o 

0.3o/o 

-5.66% 

-15.48°/o 

-13.39% 

-11.61% 

-8.63% 

QA: __ _ 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 14-5762-8429 Endpoint: Frond Count 
Analyzed: 21 May-1510:37 Analysis: Parametric~Control vs Treatments 

Graphics 

. ; 

... 

• 
• ,, 

"·' • 

000-469-187-2 CETIS™ v1.8.7.16 

Report Date: 
Test Code: 

21 May-1510:38(p2of 2) 
15378a I 07-7344-7279 

Nautilus Environmental 

CETIS Version: CETISv1 .8.7 
Official Results: Yes 

• • • 
• • •• 

Ron~lt. 

... 
• 

• 
• 

Analyst: J\,oJ 

• 

'·' 

QA: __ _ 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 06-1120-5263 Endpoint: 
Analyzed: 21 May-1510:37 Analysis: 

Batch ID: 

Start Date: 

11-7839-7338 

07 May-15 

Ending Date: 14 May-15 

Duration: ?d Oh 

Sample ID: 10-1375-8269 

Sample Date: 05 May-1511:41 

Receive Date: 06 May-15 08:34 

Sample Age: 36h (6.3 "C) 

Linear Interpolation Options 

X Transform Y Transform 

Log(X+1) Linear 

Point Estimates 

Level % 95o/o LCL 
IC5 >97 NIA 
IC10 >97 NIA 
IC15 >97 NIA 
IC20 >97 NIA 
IC25 >97 NIA 
IC40 >97 NIA 
IC50 >97 NIA 

Test Type: 

Protocol: 
Species: 

Source: 

Code: 
Material: 

Source: 

Station: 

Seed 

678283 

95o/o UCL TU 
NIA <1.031 

NIA <1.031 
NIA <1.031 

NIA <1.031 

NIA <1.031 

NIA <1.031 

NIA <1.031 

Total Dry Weight-mg Summary 

C-o/o Control Type Count Mean 
0 Negative Control 4 6.428 
1.5 4 6.032 
3 4 6.92 
6.1 4 6.495 
12.1 4 7.56 
24.2 4 7.445 
48.5 4 6.62 
97 4 7.447 

Total Dry Weight-mg Detail 

C-o/o Control Type Rep 1 Rep 2 

0 Negative Control 6.26 6.15 

1.5 5.45 4.91 

3 7.29 6.69 

6.1 5.09 6.76 

12.1 6.18 9.32 
24.2 6.85 7.65 

48.5 6.4 6.1 
97 8.29 6.24 

000-469-187-2 

Total Dry Weight-mg 

Linear Interpolation (ICP!N} 

Lem na Growth 

ECIEPS 11RMl37 

Lemna minor 

CPCC#490 

3C6C893D 

Water Sample 

Teck Coal (TECK COAL) 

LC_DC1_ WS_2015-05-05_N 

Report Date: 

Test Code: 

21May-1510:38 (p 1 of 2) 

15378a I 07-7344-7279 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Jeslin Wijaya 

Diluent: Modified APHA 

Brine: 

Age: 7d 

Client: Teck Coal 

Project: 

Resamples Exp 95% CL Method 

200 Yes Two-Point Interpolation 

95% LCL 950/o UCL 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

Calculated Variate 

Min Max Std Err Std Dev CVo/I) 0/oEffect 
6 7.3 0.2957 0.5913 9.2°/o 0.0% 
4.91 7.2 0.5205 1.041 17.26% 6.15%1 
6.66 7.29 0.1505 0.301 4.35% -7.66°/o 
5.09 7.99 0.6059 1.212 18.66°/o -1.05°/o 
6.18 9.32 0.6511 1.302 17.22°/o -17.62% 

6.85 8 0.2469 0.4937 6.63% -15.83% 
6.1 7.11 0.2275 0.4551 6.88% -3.0% 
6.24 8.75 0.6287 1.257 16.88% -15.87% 

Rep 3 Rep4 

7.3 6 

7.2 6.57 

7.04 6.66 

7.99 6.14 

7.29 7.45 

7.28 8 

7.11 6.87 

6.51 8.75 

CETIS™ v1 .8.7.16 Analyst: JIN QA: __ _ 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 06-1120-5263 Endpoint: Total Dry Weight-mg 
Analyzed: 21May-1510:37 Analysis: Linear Interpolation (ICPIN) 

Graphics 

-.• 

000-469-187 -2 CETIS'M v1 .8.7.16 

Report Date: 
Test Code: 

21 May-15 10:38 (p 2 of 2) 
15378a I 07-7344-7279 

Nautilus Environmental 

CETIS Version: CETISv1 .8.7 
Official Results: Yes 

Analyst: JIN QA: __ _ 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 17-1889-0351 
Analyzed: 21May-1510:37 

Batch ID: 

Start Date: 

11-7839-7338 

07 May-15 

Ending Date: 14 May-15 

Duration: 7d Oh 

Sample ID: 10-1375-8269 

Sample Date: 05 May-1511:41 

Receive Date: 06 May-15 08:34 

Sample Age: 36h (6.3 °C) 

Data Transform 

Untransformed 
Zeta 

NA 

Dunnett Multiple Comparison Test 

Control vs 
Negative Control 

ANOVA Table 

Source 

Between 
Error 
Total 

Distributional Tests 

Attribute 

C-% 

1.5 
3 
6.1 
12.1 
24.2 
48.5 
97 

Sum Squares 

8.972311 
20.16042 
29.13273 

Test 

Endpoint: Total Dry Weight-mg 
Analysis: Parametric-Control vs Treatments 

Test Type: Lemna Growth 
Protocol: EC/EPS 1/RM/37 

Species: Lemna minor 

Source: CPCC#490 

Code: 

Material: 

3C6CB93D 

Water Sample 

Source: 

Station: 

Teck Coal (TECK COAL) 

LC_DC1_WS_2015-05-05_N 

Alt Hyp Trials 

C <T NA 

Test Stat Critical 
-0.6095 2.482 
0. 7599 2.482 
0.1041 2.482 
1.747 2.482 
1.57 2.482 
0.297 2.482 
1.574 2.482 

Mean Square 

1.281759 
0.8400177 

Seed 

NA 

MSD DF 

1.608 6 
1.608 6 
1.608 6 
1.608 6 
1.608 6 
1.608 6 
1.608 6 

DF 

7 
24 
31 

Test Stat Critical 

P-Value 

0.9700 
0.5929 
0.8472 
0.1866 
0.2430 
0.7855 
0.2417 

F Stat 

1.526 

P-Value 

Variances 
Distribution 

Bartlett Equality of Variance 
Shapiro-Wilk W Normality 

9.58 18.48 
0.9738 0.9081 

0.2136 
0.6093 

Total Dry Weight-mg Summary 

C-o/o 

0 
1.5 
3 
6.1 
12.1 
24.2 
48.5 
97 

Control Type Count 

Negative Control 4 
4 
4 
4 
4 
4 
4 
4 

Total Dry Weight-mg Detail 

C-o/o 
0 
1.5 

3 
6.1 

12.1 

24.2 

48.5 

97 

000-469-187-2 

Control Type Rep 1 
Negative Control 6.26 

5.45 

7.29 

5.09 

6.18 

6.85 

6.4 

8.29 

Mean 

6.428 
6.032 
6.92 
6.495 
7.56 
7.445 
6.62 
7.447 

Rep 2 

6.15 
4.91 

6.69 
6.76 

9.32 

7.65 

6.1 

6.24 

95% LCL 95% UCL 

5.487 7.368 
4.376 7.689 
6.441 7.399 
4.567 8.423 
5.488 9.632 
6.659 8.231 
5.896 7.344 
5.447 9.448 

Rep 3 
7.3 

7.2 

7.04 

7.99 

7.29 

7.28 

7.11 

6.51 

Rep4 

6 
6.57 

6.66 

6.14 

7.45 

8 

6.87 

8.75 

Median 

6.205 
6.01 
6.865 
6.45 
7.37 
7.465 
6.635 
7.4 

CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

21May-1510:38 (p 1 of 2) 

15378a I 07-7344-7279 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: Jeslin Wijaya 

Diluent: Modified APHA 

Brine: 

Age: 7d 

Client: Teck Coal 

Project: 

PMSD 

25.0% 

P-Type 

CDF 
CDF 
CDF 
CDF 
CDF 
CDF 
CDF 

P-Value 

0.2061 

NOEL LOEL 

97 >97 

Oecision(a:So/11) 
Non-Significant Effect 
Non-Significant Effect 
Non-Significant Effect 
Non-Significant Effect 
Non-Significant Effect 
Non-Significant Effect 
Non-Significant Effect 

Decision(a:So/o} 
Non-Significant Effect 

Oecision(a:1°/o} 
Equal Variances 
Normal Distribution 

Min 

6 
4.91 
6.66 
5.09 
6.18 
6.85 
6.1 
6.24 

Max 

7.3 
7.2 
7.29 
7.99 
9.32 
8 
7.11 
8.75 

Std Err 

0.2957 
0.5205 
0.1505 
0.6059 
0.6511 
0.2469 
0.2275 
0.6287 

TOEL 

NA 

CV% 

9.2% 
17.26°/o 
4.35% 
18.66°/o 
17.22% 
6.63% 
6.88% 
16.88°/o 

Analyst: JIN 

TU 

1.031 

0/oEffect 
0.0% 
6.15°/o 
-7.66% 
-1.05% 

-17.62% 
-15.83% 

-3.0% 
-15.87% 

QA:. __ _ 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 17-1889-0351 Endpoint: Total Dry Weight-mg 
Analyzed: 21 May-1510:37 Analysis: Parametric-Control vs Treatments 

Graphics 
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000-469-187-2 CETIS'M v1.8.7.16 

Report Date: 
Test Code: 

21May-1510:38 (p 2 of 2) 

15378a I 07-7344-7279 

Nautilus Environmental 

CETIS Version: CET1Sv1.8.7 
Official Results: Yes 

• 
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• 

•• 

• 

~ 
JtMt.e4)r( 

QA: __ _ 



Lemna minor Summary Sheet 

Client: l'eCK 
Work Order No.: 

Sample Information: 

Sample ID: 

Sample Date: 

LC- i'RDSO:: -INS: - 201S - 05 - os. N 
M09 s, 'lO\S 

Date Received: 

Sample Volume: 1 y; :lOL 

Test Organism Information: 

Culture Date: 

Age of culture (Day 0): 

>8X growth in APHA?: 

KCJ Reference Toxicant Results: 

Reference Toxicant ID: 

Date Initiated: 

7-d No. of Fronds IC50 (95% CL): 

04-30iS 

Start Date: MO\\ 'l' '2ciS 

Set up by: _;,:J;_IN ________ _ 

tL v_c.1._ 
7-d No. Fronds IC50 Reference Toxicant Mean (2 SD Range): J.\.. t (SLi - S ·4) .5 CV(%): _is ___ _ 

Number of Fronds Drv Weiqht 

Test Results: IC25 %(v/v) (95% CL) 7 '1-l ) '1-t 

IC50 %(v/v) (95% CL) 7'1-!- ) C\'!-

Reviewed by: 

October 1, 2009; Ver. 1.2 Nautilus Environmental 



Client: 

Sample ID: 

Work Order No.: 

Culture Source: 

Test Culture Age: 

Light Intensity Range: 

Day 

ShelfTemp ('C) 

Initials 

Sample Characteristics: 

Temperature ('C) 

DO (mg/L) 

pH 

Conductivity (µS) 

Plant Growth Inhibition Toxicity Test 
Water Quality Measurements 

TecK 

'I dQYS 

0 1 

:l.l\.. () ).f:O 

:JW Ml\ 

Initial Water Quality 

2l\.. () 
q.s 

2 

'Vf.o 
A 

Setup by: 01'\l 
~~~---------

Test Date: MOIJ "'!- , ·10\<; 

Test Species: _,L"'em=na,_,m"'i"'no"-r _______ _ 

>ax Growth? (YIN): 'i ( ?f3 rrorl\c;) 
1111.l,.?( 

Date Measured: iyi ~l i' 1 

-cN~lQ~Y-.---------

3 4 

.24. \) 24.c 
. ·~ 111 LI 

Aeration?: ~O min -=-='---'"""-
Nutrients 
added?: '( ---

5 

24:0 

Mt'f 

6 7 

JL!.O 24.o 
UP "'Li 

Adjusted Water Quality 

d-i\.Q 

Concentration Temperature (°C) pH Conductivity (µS) 

Ofo (lif\I) OayO Oay7 Dayo Day7 Oh 

Control .9'i:· 0 
;'tll.-j 

,23 .o y.3 '0 &::, '?(:,'6 

f.S J.3 •Cl .'.l'l·O g. J_ '1.-). ~/1b 

3.0 Z»o '.21.\: ·O a·,). 8-5 8&4-
G.i 23''0 24:·0 F;::i_ Oj ·J. o"lB 
{'2.. l 23·0 1l\.-O 3·2 ~.<+ C\.J.~ 

~\.{.' '2. :l.~·D 24:·0 ~-.2. q-1 "l8g 
l\S.S :n "I) 11\:·i) g.2. ~-8 \l03. 

C\'t :IJ·O 1llt-~ lh q.o 1525. 
Initials 0(1\l R \JIN V-t. 01N 

Instruments: Thermometer: C::I;\<. 4\-,b Cond. Meter: __ 3 ______ pH meter: 3 

Sample Description: c;eor Wl tirow~ l'l"c\pttQtQ · 

Comments: 

Reviewed: -----"~;.,._:::. ______ Date Reviewed: ~ 4/ts: 

Version 1.3; Issued October 30, 2014 Nautilus Environmental Company Inc. 



Lemna minor Toxicity Test Data Sheet - 7 -d Frond Counts 

Client: \eCK 
Sample ID: LC- ff?.j)'.)D(.- INS- 20iS -OS ·05-/\l 

Start Date: MO.l) ::r , '.ZOlS 

Termination Date: tJ\Ql) It ' '.1.0\S 

Work Order#: _ __,\.:;Si..:.3,_3"'-'\!,"---------- Test set up by: ;J\l\l · ----"-'-'-------------
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Lemna minor Toxicity Test Data Sheet - 7-d Frond Counts 

Client: \eCK 
Sample ID: -L-=-c----,,f::-R.-D_S_o'(g'."":'"';;-O\-=-s---o.,s---o-s ___ N,_ 

Work Order#: -~l~ti~?i~'t~\S'---------

No. of fronds 
Concentration Rep Chlorosis Necrosis 

O(o (V/V) Daya Day 7 

A " C\'"i 
B (, "jv 

\.\'i·'? c " \D 
D h \ It 
A h c 2. 

B h l :1 
C'.\'f c h ( lo 

D (, 
( "' 

A 
B 
c 
D 
A 
B 
c 
D 
A 
B 
c 
D 
A 
B 
c 
D 

Comments: 

Reviewed by: ~ 

Version 1.0 Issued June 26, 2006 
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Sample ID: 

Work Order#: 
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Reviewed by: 

7 -d Lemna minor Weight Data Sheet 
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Client: 

Sample ID: 

Work Order#: 

Comments: 

Reviewed by: 

7-d Lemna minor Weight Data Sheet 
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CETIS Analytical Report Report Date: 

Test Code: 

21 May-1510:46 (p 1 of 2) 
15378d 115-2522-1817 

Lemna Growth Inhibition Test Nautilus Environmental 

Analysis ID: 06-6668-2257 

Analyzed: 21 May-1510:45 

Batch ID: 11-7839-7338 

Start Date: 07 May-15 

Ending Date: 14 May-15 

Duration: 7d Oh 

Sample ID: 20-4735-3291 

Sample Date: 05 May-15 13:32 

Receive Date: 06 May-15 08:34 

Sample Age: 34h (6 'C) 

Endpoint: 
Analysis: 

Test Type: 

Protocol: 
Species: 

Source: 

Code: 

Material: 

Source: 

Station: 

Frond Count 
Nonlinear Regression 

Lemna Growth 
ECIEPS 11RM137 

Lemna minor 
CPCC#490 

7A0821CB 

Water Sample 

Teck Coal (TECK COAL) 

LC_FRDSOC_WS_2015-05-05_N 

CETIS Version: CET1Sv1.8.7 

Official Results: Yes 

Analyst: Jeslin Wijaya 
Diluent: Modified APHA 

Brine: 

Age: 7d 

Client: Teck Coal 

Project: 

Non-Linear Regression Options 

Model Function X Transform Y Transform Weighting Function 
3P Log-Logistic EV [Y=Al(1+(XID)'C)] None None Normal [W=1] 

Regression Summary 

lters Log LL Al Cc BIC Adj R2 Optimize F Stat Critical P-Value Decision{ a: 5%) 
27 -95.56 198 201.5 Yes 2.6 2.621 0.0514 Non-Significant Lack of Fit 

Point Estimates 

Level % 95°/o LCL 95o/() UCL TU 

IC5 0.2555 NIA 3268000 
IC10 2160 NIA 9. 12E+11 
IC15 583100 NIA NA 
IC20 39470000 NIA NA >Cf!-;. (\l(V) JIN 
IC25 0.0000000 NA NA 
IC40 0.0000000 NA NA 
IC50 NIA 1.312E-13 NA NA 

Regression Parameters 

Parameter Estimate Std Error 95Cl/o LCL 95°1o UCL t Stat P-Value Decision{a:5%) 
A 93.26 6.31 80.89 105.6 14.78 <0.0001 Significant Parameter 
c 0.08264 0.3036 -0.5124 0.6777 0.2722 0.7874 Non-Significant Parameter 
D 7.62E+14 8.64E+16 -1.7E+17 1.70E+17 0.008818 0.9930 Non-Significant Parameter 

ANOVA Table 

Source Sum Squares Mean Square DF F Stat P-Value Decision(a:5%,) 
Model 0 0 0 1.0000 Non-Significant 
Lack of Fit 1623.357 324.6714 5 2.6 0.0514 Non-Significant 
Pure Error 2996.5 124.8542 24 
Residual 4619.857 159.3054 29 

Residual Analysis 

Attribute Method Test Stat Critical P-Value Decision(a:5%1} 
Variances Bartlett Equality of Variance 8.576 14.07 0.2846 Equal Variances 

Mod Levene Equality of Variance 0.6436 2.423 0.7158 Equal Variances 
Distribution Shapiro-Wilk W Normality 0.9747 0.9338 0.6371 Normal Distribution 

Anderson-Darling A2 Normality 0.3391 2.492 0.5039 Normal Distribution 

000-469-187-2 CETIS™ v1.8.7.16 Analyst: JiN 

PTBS Function 

Off [Y'=Y] 

QA: __ _ 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 06-6668-2257 

Analyzed: 21 May-15 10:45 

Frond Count Summary 

Endpoint: Frond Count 
Analysis: Nonlinear Regression 

C-0/o Control Type Count Mean Min Max 

0 Negative Control 4 93.75 81 103 
1.5 4 93.5 87 103 

3 4 87 75 114 
6.1 4 93.5 85 103 
12.1 4 83 66 97 
24.2 4 100.5 88 112 
48.5 4 97 87 113 
97 4 89.25 86 92 

Frond Count Detail 

C-°!o Control Type Rep 1 Rep 2 Rep 3 Rep4 

0 Negative Control 100 103 91 81 

1.5 87 103 97 87 

3 114 75 78 81 

6.1 89 103 85 97 

12.1 66 91 78 97 

24.2 95 88 107 112 

48.5 87 93 95 113 

97 86 92 90 89 

Report Date: 

Test Code: 

21May-1510:46 (p 2 of 2) 
15378d 115-2522-1817 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Calculated Variate 

Std Err Std Dev CVo/o %Effect 

4.956 9.912 10.57o/o O.Oo/o 

3.948 7.895 8.44°/o 0.27% 

9.083 18.17 20.88°/o 7.2o/o 
4.031 8.062 8.62°/o 0.27% 

6.916 13.83 16.67% 11.47°/o 
5.485 10.97 10.92% -7.2°/o 
5.598 11.2 11.54% -3.47°/o 
1.25 2.5 2.8o/o 4.8()/o 

Graphics 3P Log-Logistic EV [Y=A/(1+(XID)AC)] 
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CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 11-8056-9085 

Analyzed: 21 May-15 10:45 

Batch ID: 

Start Date: 

11-7839-7338 

07 May-15 

Ending Date: 14 May-15 

Duration: 7d Oh 

Sample ID: 20-4735-3291 

Sample Date: 05 May-15 13:32 

Receive Date: 06 May-15 08:34 

Sample Age: 34h (6 'C) 

Data Transform Zeta 
Untransformed NA 

Ounnett Multiple Comparison Test 

Control vs C-% 

Negative Control 1.5 

ANOVA Table 

Source 

Between 
Error 
Total 

Distributional Tests 

Attribute 

3 
6.1 

12.1 

24.2 

48.5 
97 

Sum Squares 

872.375 

2996.5 

3868.875 

Test 

Endpoint: Frond Count 
Analysis: Parametric-Contra! vs Treatments 

Test Type: Lemna Growth 

Protocol: EC/EPS 1/RM/37 

Species: Lemna minor 

Source: CPCC#490 

Code: 

Material: 

7A0821CB 

Water Sample 

Source: 
Station: 

Teck Coal (TECK COAL) 

LC_FRDSDC_WS_2015-05-05_N 

Alt Hyp Trials 

C<T NA 

Test Stat Critical 

-0.03164 2.482 

-0.8543 2.482 

-0.03164 2.482 

-1.361 2.482 

0.8543 2.482 

0.4113 2.482 
-0-.5695 2.482 

Mean Square 

124.625 

124.8542 

Test Stat 

Seed 

NA 

MSD DF P-Value 

19.61 6 0.8827 

19.61 6 

19.61 6 

19.61 6 

19.61 6 

19.61 6 

19.61 6 

DF 

7 

24 

31 

Critical 

0.9848 

0.8827 

0.9969 

0.5490 

0.7430 

0.9666 

F Stat 

0.9982 

P-Value 
Variances 
Distribution 

Bartlett Equality of Variance 
Shapiro-Wilk W Normality 

8.576 

0.9665 

18.48 

0.9081 

0.2846 

0.4087 

Frond Count Summary 

C-o/o Control Type Count 

0 
1.5 

3 
6.1 
12.1 

24.2 

48.5 

97 

Negative Control 4 
4 
4 
4 
4 

4 
4 
4 

Frond Count Detail 

c-n/o 

0 

1.5 

3 

6.1 

12.1 

24.2 

48.5 

97 

000-469-187-2 

Control Type Rep 1 

Negative Control 100 

87 

114 

89 

66 

95 

87 

86 

Mean 

93.75 

93.5 

87 

93.5 
83 

100.5 

97 

89.25 

Rep 2 

103 

103 

75 

103 

91 

88 

93 

92 

95% LCL 95o/n UCL 

77.98 109.5 

80.94 106.1 

58.09 

80.67 

60.99 

83.04 

79.19 

85.27 

Rep3 

91 

97 

78 

85 

78 

107 

95 

90 

115.9 

106.3 

105 

118 

114.8 

93.23 

Rep4 

81 

87 

81 

97 

97 

112 

113 

89 

Median 

95.5 

92 
79.5 

93 
84.5 

101 

94 

89.5 

CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

21 May-1510:46 (p 1 of 2) 

15378d j 15-2522-1817 

Nautilus Environmental 

CETIS Version: CET1Sv1.8.7 

Official Results: Yes 

Analyst: Jeslin Wijaya 

Diluent: Modified APHA 

Brine: 

Age: 7d 

Client: Teck Coal 

Project: 

PMSD 

20.9o/o 

P-Type 

CDF 

CDF 

CDF 

CDF 

CDF 

CDF 

CDF 

P-Value 

0.4565 

NOEL LOEL 

97 >97 

Decision(a:5°/o) 

Non-Significant Effect 
Non-Significant Effect 
Non-Significant Effect 

Non-Significant Effect 
Non-Significant Effect 
Non-Significant Effect 
Non-Significant Effect 

Decision(a:5o/o) 

Non-Significant Effect 

Decision( a: 1 o/o) 

Equal Variances 
Normal· Distribution 

Min 

81 

87 

75 

85 

66 

88 

87 

86 

Max 

103 

103 
114 

103 

97 

112 

113 

92 

Std Err 

4.956 

3.948 

9.083 

4.031 

6.916 

5.485 

5.598 

1.25 

TOEL 

NA 

CV% 

10.57% 
8.44% 

TU 
1.031 

%Effect 

0.0%1 
0.271)/o 

20.88% 7.2% 
8.621)/o 0.271)/o 

16.67°/o 11.47o/o 
10.92% -7.2°/o 
11.54°/o -3.47% 
2.8% 4.8% 

J'>J Analyst: __ , __ QA:. __ _ 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 11-8056-9085 Endpoint: Frond Count 
Analyzed: 21 May-1510:45 Analysis: Parametric-Control vs Treatments 

Graphics 
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Report Date: 

Test Code: 

21 May-1510:46 (p 2 of 2) 
15378d 115-2522-1817 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 
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Analyst: .J'~ QA: __ _ 



CETIS Analytical Report Report Date: 

Test Code: 
21 May-1510:46 (p 1 of 2) 

15378d 115-2522-1817 

Lemna Growth Inhibition Test Nautilus Environmental 

Analysis ID: 07-4548-6710 

Analyzed: 21 May-1510:46 

Batch ID: 11-7839-7338 

Start Date: 07 May-15 

Ending Date: 14 May-15 

Duration: 7d Oh 

Sample ID: 20-4735-3291 

Sample Date: 05 May-15 13:32 

Receive Date: 06 May-15 08:34 

Sample Age: 34h (6 'C) 

Endpoint: 
Analysis: 

Test Type: 

Protocol: 

Species: 
Source: 

Code: 

Material: 

Source: 
Station: 

Total Dry Weight-mg 

Nonlinear Regression 

Lem na Growth 

ECIEPS 11RM/37 

Lemna minor 
CPCC#490 

7A0821CB 

Water Sample 
Teck Coal (TECK COAL} 

LC_FRDSDC_WS_2015-05-05_N 

CETIS Version: CET1Sv1 .8.7 

Official Results: Yes 

Analyst: Jes!in Wijaya 

Diluent: Modified APHA 

Brine: 

Age: 7d 

Client: Teck Coal 

Project: 

Non-Linear Regression Options 

Model Function X Transform Y Transform Weighting Function 
3P Log-Gompertz EV [Y=A•exp(log(0.5}(XID)AC)] None None Normal [W=1] 

Regression Summary 

lters Log LL Al Cc BIC Adj R2 Optimize F Stat Critical P-Value Decision(a:So/n) 

21 -15.03 36.91 40.46 Yes 2.251 2.621 0.0818 Non-Significant Lack of F!t 

Point Estimates 

Level % 95o/o LCL 95% UCL TU 95% UCL 

IC5 0.005502 N/A 43150 18170 ow 
IC10 12.45 0.005245 1326 
IC15 1303 N/A 
IC20 39130 NIA 0.0000000 NA ')C\"!-/. (V/V) JIN 

IC25 597700 0.0001673 NA NA 
IC40 0.0000003 NA NA 
IC50 NIA N/A 0.0000000 NA NA 

Regression Parameters 

Parameter Estimate Std Error 95% LCL 95% UCL !Stat P-Value Decision{a:5%) 
A 7.608 0.5095 6.609 8.606 14.93 <0.0001 Significant Parameter 
c 0.09319 0.2024 -0.3036 0.4899 0.4604 0.6487 Non-Significant Parameter 
D 7.5E+09 3.14E+11 -6.1E+11 6.23E+11 0.02385 0.9811 Non-Significant Parameter 

ANOYA Table 

Source Sum Squares Mean Square OF F Stat P-Value Decision(a:5%) 

Model 0 0 0 1.0000 Non-Significant 
Lack of Fit 9.615332 1.923066 5 2.251 0.0818 Non-Significant 
Pure Error 20.50029 0.854179 24 
Residual 30.11562 1.03847 29 

Residual Analysis 

Attribute Method Test Stat Critical P-Value Decision(a:5o/o) 
Variances Bartlett Equality of Variance 4.908 14.07 0.6712 Equal Variances 

Mod Levene Equality of Variance 0.6803 2.423 0.6872 Equal Variances 
Distribution Shapiro-Wilk W Normality 0.9893 0.9338 0.9840 Normal Distribution 

Anderson-Darling A2 Normality 0.2043 2.492 0.9159 Normal Distribution 

000-469-187-2 CET!S™ v1.8.7.16 Analyst: JIN 

PTBS Function 

Off [r=Y] 

QA: __ _ 



CETIS Analytical Report Report Date: 21May-1510:46(p2of2) 

Test Code: 15378d 115-2522-1817 

Lemna Growth Inhibition Test Nautilus Environmental 

Analysis ID: 07-4548-6710 Endpoint: Total Dry Weight-mg CETIS Version: CETISv1.8.7 
Analyzed: 21May-1510:46 Analysis: Nonlinear Regression Official Results: Yes 

Total Ory Weight-mg Summary Calculated Variate 

C-o/o Control Type Count Mean Min Max Std Err Std Dev CV% o/oEffect 
0 Negative Control 4 7.625 6.27 8.34 0.4719 0.9438 12.38% o.0°1o 
1.5 4 7.67 6.88 8.39 0.3736 0.7473 9.74°/o -0.59% 
3 4 6.987 5.99 8.79 0.6271 1.254 17.95°/o 8.36°/o 
6.1 4 7.428 6.98 7.99 0.2361 0.4723 6.36°/o 2.59% 
12.1 4 6.51 5.3 7.37 0.458 0.916 14.07°/o 14.62% 
24.2 4 7.625 6.84 8.5 0.4007 0.8014 10.51o/o O.Oo/o 
48.5 4 7.362 6.21 9.2 0.6797 1.359 18.46% 3.44% 
97 4 7.38 7.01 8.13 0.2544 0.5088 6.89% 3.21 Ofo 

Total Dry Weight-mg Detail 

c-o/o Control Type Rep 1 Rep 2 Rep 3 Rep4 

0 Negative Control 8.19 8.34 7.7 6.27 
1.5 7.19 8.22 8.39 6.88 
3 8.79 6.31 5.99 6.86 

6.1 7.1 7.99 6.98 7.64 
12.1 5.3 7.04 6.33 7.37 
24.2 7.06 6.84 8.1 8.5 
48.5 6.47 6.21 7.57 9.2 

97 7.01 8.13 7.24 7.14 

Graphics 3P Log-Gompertz EV [Y=A •exp(log(0.5)(X/D)'C)] 
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CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 02-0529-6258 

Analyzed: 21 May-15 10:46 

Batch ID: 

Start Date: 

11-7839-7338 

07 May-15 

Ending Date: 14 May-15 

Duration: 7d Oh 

Sample ID: 20-4735-3291 

Sample Date: 05 May-1513:32 

Receive Date: 06 May-15 08:34 

Sample Age: 34h (6 °C} 

Data Transform 

Untransformed 
Zeta 

NA 

Dunnett Multiple Comparison Test 

Control vs C-0/o 
Negative Control 1.5 

ANOVA Table 

Source 

Between 
Error 
Total 

Distributional Tests 

Attribute 

3 
6.1 
12.1 

24.2 
48.5 
97 

Sum Squares 

4.368309 

20.50029 
24.8686 

Test 

Endpoint: Total Dry Weight-mg 

Analysis: Parametric-Control vs Treatments 

Test Type: Lemna Growth 

Protocol: EC/EPS 1/RM/37 

Species: Lemna minor 

Source: CPCC#490 

Code: 
Material: 

7A0821CB 

Water Sample 

Source: 
Station: 

Teck Coal (TECK COAL) 

LC_FRDSDC_WS_2015-05-05_N 

Alt Hyp Trials 

C <T NA 

Test Stat Critical 

0.06881 2.482 
-0.9755 2.482 

-0.3022 2.482 
-1.706 2.482 
-4. 7E-05 2.482 

-0.4017 2.482 
-0.3749 2.482 

Mean Square 

0.6240442 
0.8541786 

Test Stat 

Seed 

NA 

MSD OF P-Value 

1.622 6 0.8570 
1.622 6 0.9894 

1.622 6 0.9351 
1.622 6 0.9990 
1.622 6 0.8750 
1.622 6 0.9489 
1.622 6 0.9454 

OF 

7 
24 
31 

Critical 

F Stat 

0.7306 

P-Value 
Variances 
Distribution 

Bartlett Equality of Variance 
Shapiro-Wilk W Normality 

4.908 

0.963 
18.48 
0.9081 

0.6712 
0.3321 

Total Dry Weight-mg Summary 

C-0/o Control Type Count 

O Negative Control 4 
1.5 4 

3 4 
6.1 4 

12.1 4 
24.2 4 
48.5 
97 

4 

4 

Total Dry Weight-mg Detail 

C-% 

0 
1.5 

3 

6.1 

12.1 

24.2 

48.5 

97 

000-469-187-2 

Control Type Rep 1 
Negative Control 8.19 

7.19 

8.79 

7.1 

5.3 

7.06 

6.47 

7.01 

Mean 

7.625 
7.67 

6.987 
7.428 
6.51 
7.625 
7.362 
7.38 

Rep 2 

8.34 

8.22 

6.31 

7.99 

7.04 

6.84 

6.21 

8.13 

95% LCL 95% UCL Median 

6.123 9.127 7.945 
6.481 8.859 7.705 
4.992 8.983 6.585 
6.676 
5.052 
6.35 
5.199 
6.57 

Rep 3 

7.7 

8.39 

5.99 

6.98 

6.33 
8.1 

7.57 

7.24 

8.179 
7.968 
8.9 
9.526 
8.19 

Rep4 

6.27 

6.88 

6.86 

7.64 

7.37 

8.5 

9.2 

7.14 

7.37 
6.685 
7.58 
7.02 
7.19 

CETIS'M v1.8.7.16 

Report Date: 

Test Code: 

21 May-15 10:46 (p 1 of 2) 

15378d 115-2522-1817 

Nautilus Environmental 

CETIS Version: CET1Sv1 .8.7 

Official Results: Yes 

Analyst: Jeslin Wijaya 

Diluent: Modified APHA 

Brine: 

Age: 7d 

Client: Teck Coal 

Project: 

PMSD 

21.3% 

P-Type 

GDF 

GDF 
GDF 
GDF 

GDF 
GDF 
GDF 

P-Value 

0.6481 

NOEL LOEL 

97 >97 

Decision(a:So/o) 

Non-Significant Effect 
Non-Significant Effect 
Non-Significant Effect 
Non-Significant Effect 
Non-Significant Effect 
Non-Significant Effect 
Non-Significant Effect 

Decision(a:So/o) 

Non-Significant Effect 

Decision( a: 1°/o) 

Equal Variances 
Normal Distribution 

Min 

6.27 
6.88 
5.99 

6.98 
5.3 
6.84 
6.21 
7.01 

Max 

8.34 
8.39 
8.79 

7.99 
7.37 

8.5 
9.2 
8.13 

Std Err 

0.4719 
0.3736 
0.6271 

0.2361 
0.458 
0.4007 
0.6797 
0.2544 

TOEL TU 
NA 1.031 

CV% %Effect 

12.38°/o 0.0% 
9.74% -0.590/o 
17.95°/o 8.36% 
6.36% 2.59°/o 
14.07% 14.62% 
10.51°/o 0.0% 
18.46% 3.44% 
6.89% 3.21°/o 

Analyst: JIN QA: __ _ 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 02-0529-6258 Endpoint: Total Dry Weight-mg 
Analyzed: 21May-1510:46 Analysis: Parametric~Control vs Treatments 

Graphics 

'·' 

• 
'" 

000-469-187-2 CETIS'M v1.8.7.16 

Report Date: 
Test Code: 

21 May-1510:48 (p 2 of 2) 
15378d j 15-2522-1817 

Nautilus Environmental 

CETIS Version: CET1Sv1.8.7 
Official Results: Yes 

• • 

·1.5 ·\.O ·~> 

• 
•• • 

• • 

!.! 2.0 l.5 

Analyst: ,)\'\) QA:. __ _ 



Lemna minor Summary Sheet 

Client: 1ecK 
Work Order No.: 

Sample Information: 

Sample ID: 

Sample Date: 

LC- CCDS- il\l" -'ZDiS - OS - th N 
MQ!) S , '20i5 

Date Received: 

Sample Volume: I Y. ::lOL 

Test Organism Information: 

Culture Date: 

Age of culture (Day O): 

>8X growth in APHA?: 

KC! Reference Toxicant Results: 

Reference Toxicant ID: Un 11'€ 

Date Initiated: 

Start Date: MGl\J 'l ' 'ZOIS 

Set up by: _:J_IN_· ---------

7-d No. of Fronds IC50 (95% CL): 4-l (3.'8 - 4--3) 

IL- \l.CJ. 
7-d No. Fronds IC50 ReferenceToxicantMean (2 SD Range): U,.I (3.\ -S-4) ) CV(%): _IS ___ _ 

Number of Fronds Orv Weiaht 

Test Resu Its: IC25 %1v/vl 195% CU ) 'l'T 'IC\'~ 

IC50 %1v/vl 195% CU I 'i"'l ') 91-

Reviewed by: Date reviewed: __ ,Jtn?S<.=.:...:::...::4""-"h""~'---

October 1, 2009; Ver. 1.2 Nautilus Environmental 



Client: 

Sample ID: 

Work Order No.: 

Culture Source: 

Test Culture Age: 

Light Intensity Range: 

Day 

Shelf Temp ('C) 

Initials 

Sample Characteristics: 

Temperature (°C) 

DO (mg/L) 

pH 

Conductivity (µS) 

Plant Growth Inhibition Toxicity Test 
Water Quality Measurements 

lecK Setup by: _J_iN __________ _ 

LC- DCDS. t'IJ<;_ .:lOIS - OS - OS- N 

lS?>"l'l 

Test Date: MOCJ T ·W\S _ _::. _________ _ 
Test Species: -"L"'em"'n-"a"'m"'in"'o"-r _______ _ 

'! ctQ\JS 

40DD-4bDD 

0 1 2 

:l.(\.. ti 2+.0 UP 
Jli-.J Ml'.f " 
Initial Water Quality 

:21.\-. 0 

q.? 
'I· 'l 
\ 2 

>BXGrowth?(Y/N): '-{ (:3S fiVf\ctS) 

"'\!,.>,; Date Measured: ;.;r1 ~l 
~,------------

l~ "i 
3 4 5 6 7 

2:f.O 24'0 24-,u d'-!.0 240 
.. 1;:1 IV~L1 ~\!\ L1 •ufJ •Atf 

Adjusted Water Quality 
Aeration?: :io min 23.D 
Nutrients , .I 
added?: 'f '.&-O"'L1 S.D 

100: 

Concentration Temperature (°C) pH Conductivity (IJS) 

°lo (11/V) Daya Day7 DayO Day7 Oh 

Control 
;r~. o 2+.0 Z·3 '3. lc 'RG8 

t.S 23 () 2f_o g.2 8.2 g{,3 

<1-D Q.3 ·'() 24." 6·.2 q_o 810 
G-i 2} <:> 24. i) 2·1 x::i- &-JS 
12.. \ 2.3-0 2f.D $<2. ~-4- o~> 
:ll{. 2 ;23-0 24,C> 8-2 ~-b 900 

48-S .:z:;i ,o ) ,{ i) '6. \ q_3 't>tt 
'1-=t 23·0 24. D 8·\J q,4- ICTB. 

Initials vtN I'll\ L1 \Tu\! Ml;(. :JIN 

Instruments: Thermometer: CB' -1\ h Cond. Meter: 3 pH meter: -------
Sample Description: <;;\\011\\lj i\J\bl cl IJJ/ b\<{C\<. precip\tQ.te 

Comments: 

Reviewed: 
,_q?-' 

-----~c;~ze: ______ Date Reviewed: 

Version 1.3; Issued October 30, 2014 Nautilus Environmental Company lnc. 



\ r' . 

Lemna minor Toxicity Test Data Sheet· 7-d Frond Counts 

Client: 1ecK -'---'-----------Sam p I e ID: LC- DC p>,. \NS. 201<;-0t;·Ot;"N 

Work Order#: _ __,\.__,?c..2c.J't'-'%'---------

No. of fronds Abnormal Single· 
Concentration Rep Chlorosis Necrosis Yellow size Gibbosity 

fronds 
0to (V/V) DayO Day7 

A c;, ! '\)'.2 

B b b lo 
COMto\ c (, 

b· '"'' D b '\"' 
A (, iDD 
B (, Ito 

\. s c (, 1D4 
D b l'l t -.,(. . 

A (, 10\ 
B & '-1 '-1 

3~D c IO \01.1 '-,( 

D (, 'Zi~ 
A 0 Oii:J 
B (, [\.d.. 

t;. I c b I'S 'f. 
D b 1"'f 
A (, 113 
B b -=!'i, 

\2. \ c lo '&9; 
D b 11 (.,1 
A " lob 
B b (i 

2L\.?. c 0 ,~,. 

D b (I-;, 

Comments: o..\OOJI _0i111v.i\-lo ilrum;N""1 '"' OL\\ ('[)(\Uhir111-\,,(\s ' --- --) -1 --·- ·~-.-·,-~-,- - ----·-·-·-------~-~ 

Reviewed by: $}/ 

\/o.rc-inn 1 n lc:c.:.11prf .lune 26. 2006 

Start Date: MOlJ :::t , WIS 

Termination Date: MQl) 14 ' 20\S 
Test set up by: _,:J'"'W.;:._ ____________ _ 

Root Loss of 
destruction buoyancy Comments Initials 

~L1/:.fo' 

Date Reviewed: du;U' 1/t(' 

Nautilus Environmental 



Lemna minor Toxicity Test Data Sheet - 7-d Frond Counts 

Client: \ecK ..;.;;_..:.;._ __ _ 
SamplelD: LC- bC.D$-NS-'201S-OS-OS-N 

Start Date: MC\',:\ ]= , :zo1r; 

Termination Date: MD\\ \ 4 1 ".10\i; 

Work Order#: \ t;Jjfb Test set up by: -'J"'N-'---------------

No. of fronds Abnormal Single Root Loss of 
Concentration Rep Chlorosis Necrosis Yellow Gibbosity Comments Initials 

010 (Viv) DayO Day? size fronds destruction buoyancy 

A b 1ot; Mtf/J~ 
B (, ID4 

\.\i·"' c k, C\J.-. 
D 0 1"-t" 
A (, 1Db 
B (, IDC\ 

q-:i c h I Ob 
D (, 11 S 
A 
B 
c 
D 
A 
B 
c 
D 
A 
B 
c 
D 
A 
B 
c 
D v 

Comments: 

Reviewed by: ¢<'.'.'./ Date Reviewed: J-tili"te 1 J ( [ 

\/c>r·cinn 1 () lc:.t:l IArl ./tJnP. ~fi_ 2006 Nautilus Environmental 



7-d Lemna minor Weight Data Sheet 

Client 
Sample ID: 
Work Order#: 

cof\trol 

1. c; 

3.0 

('.,. \ 

l:l . I 

;JL\- . :;{ 

4-1'- s 

Comments: 

Reviewed by: 

LC- OC)>S. NS- 20\'? -OS>-C'?N 

15?1i 

\Ol:b- b'S 
2. ql\o -~ 

D l\- ~1- -&"l 
A s loo.\:. 
B G (00'/,· us 
c 1 tll(){,.f,l 
D s \CC&·~J. 

A q 'lBl\.ql\ 
B lO '\8'\- Q..\ 

c l\ \()tJ3 ·'15 
D 11 \D\'5-01.\: 

A l?. l\)()L\:. Cf\ 
B l l\- \ \)()l. :i \.\ 

c 1i;;, q"lb · l'\-
D 16 lO\':il· qo 
A l1 "\Bs:=t3 
B l~ q"l l\: . l\ 1, 

c 1q lli.'11-~3 
D 2D "\.Ri\:-°lb 
A 21 '\ ?,t\. . 8 ;). 
B Z2 'lf\-3} 
c '2;?, tero .ti'\ 
D :Ztt ~"lg· 1-'.2. 
A '1.t; "\'\?,-06 
B 2h '\i& <1"1 
c 2'l 'ti-"'\ - (\ 
D :ZS q(;9 ·IS 

UY/. \\:~(~\\ ·• 11\-i-. \()\?,-OD 
\'\ il. ~ I llJ.0 · 1"1' 

~ 

Version 1.0 Issued June 26, 2006 

Start Date: MQlj 3: ' 20\S 

Termination Date: MG\l\ 14 , 201<; 

~ 

~ 

R 
It 

Ill\~. ts K 
\()\?, -1'\ ~ 

qci\- l<'-3 ~ 

q"lt-% t£(. 

llllO-°lb 
{\'ll() -% \(( 

OlO· '.H \IL 
i00~-1:.b 'I!(. 

1004-. \:t. 

IOO"\-IS \Cl 

'I'll- Cl\ It 
q(\'\ - "1 \LL 
"t"\8 • :n- '«. 

'\'\\·lit It. 

"t"ll.. 31 \'.L 
"\Si\;. 3"T \'(_ 

IC 8-:23 11(_ 

lOO'\- 81.\: It 
lOO\· 05 \:t. 
'1"15·2.'\ tt. 
C\8~-(l~ \1l 
'\"¥\-. )_). Vl 

~ ;;l\' '\"fl_. \2. 
~ 3(, \ C'tb· J.~ 

Date Reviewed: Jvw.1 (({ 

Nautilus Environmental 



7-d Lemna minor Weight Data Sheet 

Client: 

Sample ID: LC- DCQ$_i'lS-:'.10l<;-Ot;-CJ?_rJ 

Work Order#: !5"'>3-~ 

'1&0. 

B '6{) qf'IO <l".i 
c 3\ l~°I. '2 
D 8>'2- <\°IL\:·3i 
A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

Comments: 

Reviewed by: ~ 

Version 1.0 Issued June 26, 2006 

Start Date: MOl) J- , 20it; 

Termination Date: Mall 11 ' '2l:l\S 

q~.M 

qt\'.\-. S"l 
!01\b. '¥+ 
lO\"i'.l.· % 

Date Reviewed: ~iltl 

Nautilus Environmental 



CETIS Analytical Report Report Date: 21 May-1510:53 (p 1 of 2) 
15378c 110-5952-7492 

Lemna Growth Inhibition Test 

Analysis ID: 11-3916-6138 

Analyzed: 21May-1510:52 

Batch ID: 

Start Date: 

11-7839-7338 

07 May-15 

Ending Date: 14 May-15 

Duration: 7d Oh 

Sample ID: 12-7328-6829 

Sample Date: 05 May-1511:14 

Receive Date: 06 May-15 08:34 

Sample Age: 37h (7.8 "C) 

Linear Interpolation Options 

X Transform Y Transform 

Log(X+1) Linear 

Point Estimates 

Level % 95°/o LCL 

IC5 >97 NIA 

IC10 >97 NIA 
IC15 >97 NIA 
IC20 >97 NIA 
IC25 >97 NIA 

IC40 >97 NIA 
IC50 >97 NIA 

Frond Count Summary 

C-o/o Control Type 

0 Negative Control 
1.5 

3 

6.1 

12.1 

24.2 

48.5 

97 

Frond Count Detail 

C-% Control Type 

0 Negative Control 

1.5 

3 

6.1 

12.1 

24.2 

48.5 

97 

000-469-187-2 

Test Code: 

Nautilus Environmental 

Endpoint: Frond Count 
Analysis: Linear Interpolation (!CPIN) 

Test Type: Lemna Growth 

Protocol: ECIEPS 11RMl37 

Species: Lemna minor 

Source: CPCC#490 

Code: 
Material: 

Source: 
Station: 

48E4DOAD 

Water Sample 

Teck Coal (TECK COAL) 

LC _DCDS _ WS_2015-05-05_N 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Jeslin Wijaya 

Diluent: Modified APHA 

Brine: 

Age: 7d 

Client: Teck Coal 

Project: 

Seed Resamples Exp 95% CL Method 

715546 200 Yes Two-Point Interpolation 

95% UCL TU 95% LCL 95% UCL 

NIA <1.031 NA NA 

NIA <1.031 NA NA 

NIA <1.031 NA NA 

NIA <1.031 NA NA 

NIA <1.031 NA NA 

NIA <1.031 NA NA 

NIA <1.031 NA NA 

Calculated Variate 

Count Mean Min Max Std Err Std Dev CVo/o %Effect 

4 81.75 60 96 7.878 15.76 19.27%) 0.0% 
4 93.5 78 104 5.56 11.12 11.89°/o -14.37% 
4 93.5 83 103 4.113 8.226 8.8% -14.37% 
4 90 71 112 8.416 16.83 18.7% -10.09% 
4 88.5 72 107 7.511 15.02 16.97°/o -8.26% 
4 90 81 100 4.021 8.042 8.94°/o -10.09% 

4 88.5 71 99 6.538 13.08 14.78% -8.26°/o 
4 103 100 109 2.121 4.243 4.12°/o -25.99o/o 

Rep 1 Rep 2 Rep 3 Rep4 

96 60 81 90 

94 104 98 78 

95 93 103 83 

89 88 112 71 

107 72 82 93 

100 92 81 87 

99 98 86 71 

100 103 100 109 

CET!S™ v1 .8.7.16 Analyst: JIN QA: __ _ 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 11-3916-6138 Endpoint: Frond Count 
Analyzed: 21 May-1510:52 Analysis: Linear Interpolation (ICPIN) 

Graphics 

ao •«> 

000-469-187-2 CETIS™ v1.8.7.16 

Report Date: 
Test Code: 

21May-1510:53 (p 2 of 2) 

15378c I 10-5952-7 492 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: ;J\j\J QA: __ _ 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 10-4468-0489 
Analyzed: 21 May-1510:52 

Batch ID: 

Start Date: 

11-7839-7338 

07 May-15 

Ending Date: 14 May-15 

Duration: 7d Oh 

Sample ID: 12-7328-6829 

Sample Date: 05 May-1511:14 

Receive Date: 06 May-15 08:34 

Sample Age: 37h (7.8 "C) 

Data Transform 

Untransformed 

Zeta 

NA 

Dunnett Multiple Comparison Test 

Control vs CR0/o 
Negative Control 1.5 

ANOVA Table 

3 
6.1 
12.1 
24.2 
48.5 
97 

Endpoint: Frond Count 
Analysis: Parametric-Control vs Treatments 

Test Type: Lemna Growth 

Protocol: ECIEPS 1/RM/37 

Species: Lemna minor 

Source: CPCC#490 

Code: 

Material: 

4BE4DOAD 

Water Sample 

Source: 
Station: 

Teck Coal (TECK COAL) 

LC_DCDS _ WS_2015-05-05_N 

Alt Hyp Trials 

C<T NA 

Test Stat Critical 

1.356 2.482 
1.356 2.482 
0.9517 2.482 
0. 7787 2.482 
0.9517 2.482 
0.7787 2.482 
2.451 2.482 

Seed 

NA 

MSD OF P-Value 

21.51 6 0.3239 
21.51 6 
21.51 6 
21.51 6 
21.51 6 
21.51 6 
21.51 6 

0.3239 
0.5034 
0.5842 
0.5034 
0.5842 
0.0531 

Source Sum Squares Mean Square DF F Stat 
Between 1025.969 146.567 7 0.9753 
Error 3606. 75 150.2813 24 
-T-ot_a_l ______ 4_6_3_2_.7_1_9-----~ -------:31,----

Distributional Tests 

Report Date: 

Test Code: 

21 May-1510:53(p1of2) 

15378c J 10-5952-7492 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: Jes!in Wijaya 

Diluent: Modified APHA 

Brine: 

Age: 7d 

Client: Teck Coal 

Project: 

PMSD 

26.3% 

P-Type 

CDF 
CDF 
CDF 
CDF 
CDF 
CDF 
CDF 

NOEL LOEL 

97 >97 

Decision(a:5o/o) 

Non-Significant Effect 

Non-Significant Effect 

Non-Significant Effect 

Non-Significant Effect 

Non-Significant Effect 

Non-Significant Effect 

Non-Significant Effect 

P-Value Decision{a:5o/o) 

0.4713 Non-Significant Effect 

TOEL 

NA 

TU 
1.031 

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

Distribution 
Bartlett Equality of Variance 

Shapiro-Wilk W Normality 

Frond Count Summary 

0 

1.5 
3 
6.1 
12.1 
24.2 
48.5 
97 

Control Type Count 

Negative Control 4 

4 
4 

4 

4 

4 
4 
4 

Frond Count Detail 

C-%1 

0 

1.5 

3 
6.1 

12.1 

24.2 

48.5 

97 

000-469-187-2 

Control Type Rep 1 

Negative Control 96 

94 

95 

89 
107 

100 

99 

100 

Mean 

81.75 
93.5 
93.5 
90 
88.5 
90 
88.5 
103 

Rep2 

60 

104 

93 

88 

72 

92 

98 

103 

6.097 18.48 0.5284 Equal Variances 

0.9733 0.9081 0.5943 Normal Distribution 

95°/o LCL 95°/o UCL Median Min Max 

56.68 
75.8 
80.41 
63.22 
64.6 
77.2 
67.69 
96.25 

Rep 3 

81 

98 

103 

112 

82 

81 

86 

100 

106.8 
111.2 
106.6 
116.8 
112.4 
102.8 
109.3 
109.8 

Rep4 

90 

78 

83 

71 

93 

87 

71 

109 

85.5 
96 
94 
88.5 
87.5 
89.5 
92 
101.5 

CETIS'M v1.8.7.16 

60 
78 
83 
71 
72 
81 
71 
100 

96 
104 
103 
112 
107 
100 
99 
109 

Std Err 

7.878 
5.56 
4.113 
8.416 
7.511 
4.021 
6.538 
2.121 

CV% 0/oEffect 

19.27% o.0°1o 
11.89°/o -14.37% 

8.8% -14.37% 

18.7% -10.09% 

16.97% -8.26% 

8.94% -10.09% 

14.78% -8.26% 

4:12% -25.99o/o 

Analyst: :J\J'./ QA: __ _ 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 10-4468-0489 Endpoint: Frond Count 
Analyzed: 21 May-1510:52 Analysis: Parametric-Control vs Treatments 

Graphics 
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w 

" 
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000-469-187-2 CET!S™ v1.8.7.16 

• 

·W -tS 

Report Date: 
Test Code: 

21May-1510:53(p2of2) 
15378c 110-5952-7492 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

• •• • 

• 

•• 

,, 
R>nldts 

Analyst: ::JV\) QA:. __ _ 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 06-5132-5540 
Analyzed: 21 May-15 10:52 

Batch ID: 

Start Date: 

11-7839-7338 

07 May-15 

Ending Date: 14 May-15 

Duration: 7d Oh 

Sample ID: 12-7328-6829 

Sample Date: 05 May-1511:14 

Receive Date: 06 May-15 08:34 

Sample Age: 37h (7.8 °C) 

Linear Interpolation Options 

X Transform Y Transform 
Log(X+1) Linear 

Point Estimates 

Endpoint: Total Dry Weight-mg 
Analysis: Linear Interpolation (JCPIN) 

Test Type: Lemna Growth 

Protocol: ECIEPS 11RMl37 

Species: Lemna minor 

Source: CPCC#490 

Code: 

Material: 

4BE4DOAD 

Water Sample 

Source: 
Station: 

Teck Coal (TECK COAL) 

LC_DCDS_WS_2015-05-05_N 

Seed Resamples Exp 95% CL Method 

Report Date: 
Test Code: 

21 May-151053 (p 1 of 2) 
15378c 110-5952-7492 

Nautilus Environmental 

CETIS Version: CET1Sv1.8.7 
Official Results: Yes 

Analyst: Jeslin Wijaya 

Diluent: Modified APHA 

Brine: 

Age: 7d 

Client: Teck Coal 

Project: 

820281 200 Yes Two-Point Interpolation 

Level % 95°/o LCL 95%1 UCL TU 95°!o LCL 95o/o UCL 
IC5 >97 NIA NIA <1.031 NA NA 
IC10 >97 NIA NIA <1.031 NA NA 
IC15 >97 NIA NIA <1.031 NA NA 
IC20 >97 NIA NIA <1.031 NA NA 
IC25 >97 NIA NIA <1.031 NA NA 
IC40 >97 NIA NIA <1.031 NA NA 
IC50 >97 NIA NIA <1.031 NA NA 

Total Ory Weight-mg Summary Calculated Variate 

C-% Control Type Count Mean Min Max Std Err Std Dev CV1% 0/oEffect 
0 Negative Control 4 5.657 4.35 6.78 0.5006 1.001 17.7o/o 0.0% 
1.5 4 6.792 5.27 7.99 0.5647 1.129 16.63% -20.06% 
3 4 6.568 5.92 7.21 0.2634 0.5269 8.02% -16.09°/o 
6.1 4 6.477 5.25 8.06 0.5827 1.165 17.99% -14.49o/o 
12.1 4 6.285 5.46 7.36 0.3975 0.7951 12.65% -11.09% 
24.2 4 6.702 6.12 7.5 0.3431 0.6862 10.24% -18.47% 
48.5 4 6.35 5.07 7.1 0.4689 0.9377 14.77% -12.24% 
97 4 7.352 6.97 7.98 0.2225 0.4451 6.05% -29.96% 

Total Dry Weight-mg Detail 

C-0/o Control Type Rep 1 Rep 2 Rep 3 Rep4 
0 Negative Control 6.78 4.35 5.85 5.65 
1.5 6.85 7.99 7.06 5.27 
3 6.59 6.55 7.21 5.92 
6.1 6.28 6.32 8.06 5.25 
12.1 7.36 5.46 6.04 6.28 
24.2 7.5 7.05 6.14 6.12 
48.5 7.1 7 6.23 5.07 
97 6.97 7.34 7.12 7.98 

000-469-187 -2 CET!S™ v1.8.7.16 Analyst:._J_IN __ QA: __ _ 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 06-5132-5540 Endpoint: Total Dry Weight-mg 
Analyzed: 21 May-15 10:52 Analysis: Linear Interpolation (lCPIN) 

Graphics 

--·-· 

000-469-187-2 CET!S™ v1.8.7.16 

Report Date: 
Test Code: 

21May-1510:53(p2of2) 

15378c I 10-5952-7 492 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: :Jo~ QA:. __ _ 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 12-7968-0224 

Analyzed: 21 May-1510:52 

Batch ID: 

Start Date: 

11-7839-7338 

07 May-15 

Ending Date: 14 May-15 

Duration: 7d Oh 

Sample ID: 12-7328-6829 

Sample Date: 05 May-1511:14 

Receive Date: 06 May-15 08:34 

Sample Age: 37h (7.8 'C) 

Data Transform Zeta 

Untransformed NA 

Dunnett Multiple Comparison Test 

Control vs 
Negative Control 

ANOVA Table 

C-11/0 

1.5 
3 
6.1 
12.1 
24.2 
48.5 
97• 

Endpoint: Total Dry Weight-mg 
Analysis: Parametric-Control vs Treatments 

Test Type: Lemna Growth 

Protocol: EC/EPS 1/RM/37 

Species: Lemna minor 

Source: CPCC#490 

Code: 

Material: 

4BE4DOAD 

Water Sample 
Source: Teck Coal (TECK COAL) 

Station: LC _DCDS_ WS _2015-05-05_N 

Alt Hyp Trials 

C<T NA 

Test Stat 

1.839 
1.475 

1.329 
1.017 
1.693 

1.122 
2.747 

Critical 
2.482 

2.482 
2.482 
2.482 
2.482 

2.482 
2.482 

Seed 
NA 

MSD OF P-Value 

1.532 6 0.1614 

1.532 6 0.2774 
1.532 6 0.3349 
1.532 6 0.4731 
1.532 6 0.2028 

1.532 6 0.4247 
1.532 6 0.0289 

Source Sum Squares Mean Square OF F Stat 

Between 6.530683 0.9329547 7 1.225 
Error 18.28234 0.7617644 24 
-To-tal _____ --2-4-.8-1_3_0_3 ___ ----~----~31. 

Distributional Tests 

Attribute Test 

Variances 
Distribution 

Bartlett Equality of Variance 
Shapiro-Wilk W Normality 

Total Dry Weight-mg Summary 

C-% 

0 
1.5 

3 
6.1 
12.1 
24.2 
48.5 

97 

Control Type Count 

Negative Control 4 

4 

4 
4 
4 
4 

4 

4 

Total Dry Weight-mg Detail 

C-% 
0 

1.5 

3 
6.1 

12.1 

24.2 

48.5 

97 

000-469-187-2 

Control Type Rep 1 

Negative Control 6.78 

6.85 

6.59 

6.28 

7.36 

7.5 

7.1 

6.97 

Mean 

5.657 
6.792 
6.568 
6.477 
6.285 

6.702 
6.35 
7.352 

Rep 2 

4.35 

7.99 

6.55 

6.32 

5.46 

7.05 

7 

7.34 

Test Stat Critical P-Yalue 

4.033 18.48 0.7760 
0.7297 0.9777 

95% LCL 

4.064 
4.995 
5.729 
4.623 
5.02 
5.611 
4.858 
6.644 

Rep 3 
5.85 

7.06 

7.21 

8.06 

6.04 

6.14 

6.23 

7.12 

0.9081 

95o/o UCL Median 

7.25 5.75 
8.59 6.955 
7.406 6.57 
8.332 6.3 
7.55 6.16 
7.794 6.595 
7.842 6.615 
8.061 7.23 

Rep4 

5.65 

5.27 

5.92 

5.25 

6.28 

6.12 

5.07 

7.98 

CETJS™ v1.8.7.16 

Report Date: 

Test Code: 

21 May-1510:53 (p 1 of 2) 

15378c ! 10-5952-7492 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: Jeslin Wijaya 

Diluent: Modified APHA 

Brine: 

Age: 7d 

Client: Teck Coal 

Project: 

PMSD NOEL LOEL 

27.1o/o 

P-Type 

CDF 
CDF 
CDF 
CDF 

CDF 
CDF 
CDF 

48.5 97 

Decision(a:So/o) 
Non-Significant Effect 
Non-Significant Effect 
Non-Significant Effect 

Non-Significant Effect 
Non-Significant Effect 
Non-Significant Effect 
Significant Effect 

P-Yalue Decision(a:5°/o) 

0.3280 Non-Significant Effect 

Decision(a:1 o/o) 

Equal Variances 
Normal Distribution 

Min 

4.35 
5.27 
5.92 
5.25 
5.46 
6.12 
5.07 

6.97 

Max 

6.78 
7.99 
7.21 

8.06 
7.36 
7.5 

7.1 
7.98 

Std Err 

0.5006 

0.5647 
0.2634 
0.5827 
0.3975 
0.3431 
0.4689 
0.2225 

TOEL 

68.59 

CV% 

17.7% 

16.63% 
8.02% 

17.99% 
12.65% 

10.24% 
14.77°/o 

6.05% 

Analyst: JU\) 

TU 
2.062 

%Effect 

0.0% 

-20.06% 
-16.09o/o 
-14.49o/o 

-11.09°/o 
-18.47% 
-12.24% 
-29.96% 

QA: __ _ 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 12-7968-0224 Endpoint: Total Dry Weight-mg 
Analyzed: 21 May-15 10:52 Analysis: Parametric-Control vs Treatments 

Graphics 
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Report Date: 
Test Code: 
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CETIS Version: CETISv1 .8.7 
Official Results: Yes 
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Analyst: :JV\! QA: __ _ 



Lemna minor Summary Sheet 

Client: 1eCK 
Work Order No.: 

Sample Information: 

Sample ID: 

Sample Date: 

LC_LCt;_il\J:;_ 20\S-OS-Ob-N 

MQlj s' '2015 

Date Received: 

Sample Volume: 'f. :lOL 

Test Organism Information: 

Culture Date: 

Age of culture (Day O): 

>8X growth in APHA?: 

KCI Reference Toxicant Results: 

Reference Toxicant ID: U1\ 11i 

Date Initiated: 

7-d No. of Fronds IC50 (95% CL): 

Y ( 3t; ft'O!'lc.iS) 

4.1 (3.7 - t\-.:;) 

Start Date: MO l) '(; , 101S 
Setupby:_Jli'I _________ ~ 

\l ~dl 
7-d No. Fronds IC50 Reference Toxicant Mean (2 SD Range): !\.I (3.\ -'3·~) ~ CV(%): _IS ___ _ 

Number of Fronds Orv Wei~ht 

Test Results: IC25 o/o(v/v) (95% Cll '7 Cf! '7 Ci"! 

IC50 o/o(v/vl (95% CL) ')CFt '/ c1.=1-

Reviewed by: Date reviewed: __ =~--~4'"Tf'/~lf~-

October 1, 2009; Ver. 1.2 Nautilus Environmental 



Client; 

Sample ID: 

Work Order No.: 

Culture Source: 

Test Culture Age: 

Light Intensity Range: 

Day 

Shel!Temp ('C) 

Initials 

Sample Characteristics: 

Temperature ("C) 

DO (mg/L) 

pH 

Conductivity (µS) 

0 

21\-.D 

JIN 

Plant Growth Inhibition Toxicity Test 
Water Quality Measurements 

1 2 

J-fP 24..i, 
,4... ~1:1 

' 

Setup by: _J....;\/\I __________ _ 

Test Date: MOC) \l -10\S ---"----------
Test Species: .=L=:em"'n"'a'"'m"'in"'o"-r _______ _ 

> BX Growth? (YIN): '{ ( 3S HOMS) 
011)J 

Date Measured: Jl!Rt "t, "°'r; 
Moy 

3 4 5 6 

:i.+.o :240 ;/L\.O '24:o 
MCT ~,,n '{jj/ .. 1..,. 

7 

'24.0 
Ml1 

Initial Water Quality Adjusted Water Quality 
:r:~.o Aeration?: ;JD min 1'3-·~~ 
q. :i Nutrients g .2 
'l.·O added?: '( 8·0 
sio 11<;{, 

Concentration Temperature (°C) pH Conductivity (µS) 

Ofo (\1(1/) OayO Oay7 DayO Day7 Oh 

Control J.?, 0 2fo ~-2 if.I '6"l '2-

1.s 21· 0 2+0 ~·i2 (\ ''.L sge 
3.0 2>· 0 24.D 8·J. 11.b ~Do 
(;. i .?J ·O 24.0 i<1 q,2._ "ll°\ 
1'1..1 2)·o 24. \) Bl ci.1 °14s 
:ll\-. 2 11) ·\) 24.D &·2 q.2 lll\l 

48.S .23 ·{) 24.0 & • i ll.1 \\l.8 

'1"!- 23-o 24 D & . I 'I!.~ \><;o 
Initials J\N Mll JW nn er \J\N 

Instruments: Thermometer: CEP. '\\ b Cond. Meter: 3 pH meter: ------- 3 

Sample Description: C\tcC\r mti\\ bfOWfl 111ecip\t~. 

Comments: 

Reviewed: 
rft',p--_____________ Oate Reviewed: 

Version 1.3; Issued October 30, 2014 Nautilus Environmental Company Inc. 



Lemna minor Toxicity Test Data Sheet- 7-d Frond Counts 

Client: iec:K -'---------- Start Date: MC\lJ 'i$ , '20lS 

Sam p I e ID: LC- l.LS. I/JS _2oi5-ot;-(J(,.N 

Work Order#: --'"15'--'?i"-}i..:'\.=-----------

Termination Date: Moc; 1'7 , '20lS 

Test set up by: QIN 
~-'-------------

No. of fronds Abnormal Single Root Loss of Concentration Rep Chlorosis Necrosis Yellow Gibbosity Comments Initials 
Ofo (V(V) Daya Day? size fronds destruction buoyancy 

A (, 106 l'IL1/Tw 
B (, '),C 

C:OMto\ c [, 0~ 

D b 10 
A (, 9" 
B (, )lL 

1 . c; c (, o.i 
D (, ~'1 
A (, ~ 

B h Io lo 
3.D c " ::io 

D "' I() 0 
A b (,.ll 

B (, '<1 
"--1 c b '19 

D [, 111:> 
A b 0,4 
B (, b4 

\"2. \ c (, I D0 

D lo \U~ 
A (, 102-
B (, 4't 

24.?... c b q\ 
D [, Cj2 v 

Comments: aJdiM' __funiAfb _ __MiffiioeJTLi_,, di C()'{\(€.C\lY-C\,t\DY\S Q\(reot l):t 0 /o {v/v J 
i-- r -- ------------, 

Reviewed by: ~ Date Reviewed: k -f/tr 

VPr•inn 1.0 Issued June 26, 2006 Nautilus ·Environmental 



Lemna minor Toxicity Test Data Sheet - 7-d Frond Counts 

Client: \eCK -----------Sam p I e ID: LC-Ul?-NS-'.20\S-O<;-O(,_f\I 

Work Order#: _.lw'?""?i~ ... ~.::......---------

No. of fronds 
Concentration Rep Chlorosis Necrosis 

Ofo (V/V} Day 0 Day 7 

A r;, i1 
B (, :=n .. 

\.\'l.·"' c (, ~t> 
D b ""tb 
A b '&=!-
B (, ;;'1 

C\"'f c " "i.D 
D lo C\4 
A 
B 
c 
D 
A 
B 
c 
D 
A 
B 
c 
D 
A 
B 
c 
D 

Comments: 

Reviewed by: & 

\/i:i.r~inn 1 n Issued June 26. 2006 

Abnormal Single 
Yellow Gibbosity 

size fronds 

. 

Start Date: Moc; % , 201c; 
Termination Dale: MCI\) \"i , ".20\i; 

Test set up by:-';)'-'~-'---------------

Root Loss of Comments Initials 
destruction buoyancy 

"'l" hvi 

·v 

Dale Reviewed: <N f / /.S 

Nautilus Environmental 



7-d Lemna minor Weight Data Sheet 

Client: 

Sample ID: 

Work Order#: 

COf\t\O\ 

{. s 

3.0 

b- \ 

t:I . \ 

:l4. ::i. 

L\-'2>. "' 

Comments: 

Reviewed by: 

iecK 
LC- !)'. 12 _ \IJ$ - '.l.otS - OS - 0(, - i\I 

\\:)?,}% 

loot. 
B ;;!. l\i\1-·(,tt 
c 2> "li'\.\S 
D t\- C\~l").Sl 

A s '\"\.\. 05 
B G ~°lq.g(, 

c 'I !\8"i_.&1 
D s '\~I\:-\'\ 
A q 'l%1\:-30 
B (0 "\'\'!. 2"I 
c l\ C\l\). '.\ 1 
D \2. \t>OO • bG 
A \?, 'I.El\- • C.S 
B l LI- G\'.\~. S:r 
c IG '\Rt· Rt 
D lb 'i'\ 4:. ~(, 
A t'! '\l\\.J.J 
B l'O 6\~0\.-El. 
c \'1 \JO'+· 'lb 
D '2D C\RB· 1-S 
A 21 bl\ • b'\ 
B :22 it'\\· Ob 
c '.l.o t'\.t().1'!, 
D 2'+ C\'.f\. b() 

A 2.i; itet· '1'> 
B Qi, '\&&·O'Z.. 
c 'Et . 'l1.-'% 
D 21$ ~ .oi 

10% Rel!B\9h ., t 5 : '1'11· b\ 
'II lb 0 1002. b'3> 

Version 1.0 Issued June 26, 2006 

Start Date: MQ!1 g , '20iS 

Termination Date: MQ\j \'2 ' 20\S 

\001·()i\· let 

t\<\'!. Ii'.!\- t'.L 

C\l.\5·10 R 
C\'¥\--1-S \ll 

\l\._ 

R 
¥\. 

~l 

R 

\ll 

tl 
'i'l 

¥l 
\ll 
¥i. 
¥l 

(\)('). . .1\ R 
'lb· lb ¥l 

°I'll· 5\ ¥1.1 
C\'18· lb ¥l 
qgs ·8'\ Vt 
'l.81\:- (,i R 

&1-· ~ 
'1'11 • o& \'.(. 

q'IB · 1"1 n.. 
"ct it.£.:>. \t\. 

t 23: "f6b. ~b 
41 :S'2 , <fl=!. ?2. 

Date Reviewed: ~flt< 

Nautilus Environmental 



7-d Lemna minor Weight Data Sheet 

Client 

Sample ID: 

Work Order#: 

Comments: 

Reviewed by: 

LC-Ltt;_Ns;_ '20\S-DS-Ob-N 

11?27'6 

B w 
c ?>\ 

D 2''2-

A 

B 

c 
D 

A 

B 

c 
D 

A 
B 

c 
D 

A 

B 

c 
D 

A 
B 

c 
D 

A 

B 

c 
D 

Version 1.0 Issued June 26, 2006 

Start Date: MO':) g , QDiS 

Termination Date: MO\l I 5 ' '2\J\S 

C\C\~· bit 
'l~·l\S ~ 

q~'l-50 \<'.l 

L\~-1-~ \lL 

Date Reviewed: ~ 1l1-r-

Nautilus Environmental 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 14-8591-8137 Endpoint: 
Analyzed: 21 May-1511:24 Analysis: 

Batch ID: 00-5380-8605 

Start Date: 08 May-15 

Ending Date: 15 May-15 

Duration: ?d Oh 

Sample ID: 11-8749-7839 

Sample Date: 05 May-15 14:02 

Receive Date: 06 May-15 08:34 

Sample Age: 58h (6.8 'C) 

Linear Interpolation Options 

X Transform Y Transform 

Log(X+1) Linear 

Point Estimates 

Level % 95% LCL 

IC5 29.88 NIA 

IC10 37.72 NIA 

IC15 47.55 NIA 
IC20 >97 NIA 
IC25 >97 NIA 
IC40 >97 NIA 
IC50 >97 NIA 

Frond Count Summary 

C-% Control Type 

0 Negative Control 
1.5 

3 

6.1 
12.1 

24.2 

48.5 

97 

Frond Count Detail 

C-0/o Control Type 

0 Negative Control 

1.5 

3 

6.1 

12.1 

24.2 

48.5 

97 

000-469-187 -2 

Test Type: 

Protocol: 
Species: 

Source: 

Code: 

Material: 

Source: 
Station: 

Seed 
895300 

95% UCL TU 

42.75 3.347 

NIA 2.651 

NIA 2.103 

NIA <1.031 

NIA <1.031 

NIA <1.031 

NIA <1.031 

Count Mean 
4 84.75 

4 87 

4 81.5 

4 85.25 

4 85.5 

4 89.5 

4 71.25 

4 74 

Rep 1 Rep 2 

100 83 

93 80 

68 100 

63 81 

88 63 

96 91 

75 66 

81 53 

Frond Count 
Linear Interpolation (!CPIN) 

Lemna Growth 
ECIEPS 11RMl37 

Lemna minor 

CPCC#490 

46C7C76F 

Water Sample 

Teck Coal (TECK COAL) 

LC_LC5_WS_2015-05-06_N 

Report Date: 

Test Code: 

21 May-1511:28(p1of2) 

15378b I 02-3850-5566 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Jeslin Wijaya 

Diluent: Modified APHA 

Brine: 

Age: 7d 

Client: Teck Coal 

Project: 

Resamples Exp 95% CL Method 

200 Yes Two-Point Interpolation 

95% LCL 95o/o UCL 

2.339 NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

Calculated Variate 

Min Max Std Err Std Dev CV% %Effect 

61 100 8.683 17.37 20.49% 0.0% 

80 93 3.24 6.481 7.45% -2.66% 

64 100 9.069 18.14 22.26°/o 3.84% 

63 104 8.779 17.56 20.59% -0.59% 
63 97 7.73 15.46 18.08% -0.89% 

85 96 2.533 5.066 5.66% -5.61% 
66 75 2.056 4.113 5.77% 15.93% 
53 88 7.561 15.12 20.43o/o 12.68% 

Rep 3 Rep4 

61 95 

92 83 

64 94 

93 104 

94 97 

85 86 

74 70 

74 88 

CETIS'M v1.8.7.16 Analyst: OiN QA: __ _ 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 14-8591-8137 Endpoint: Frond Count 
Analyzed: 21 May-1511:24 Analysis: Linear Interpolation (ICP!N) 

Graphics 

- . 
" " 

000-469-187-2 CETJS™ v1.8.7.16 

Report Date: 

Test Code: 

21 May-1511:28 (p2 of 2) 

15378b I 02-3850-5566 

Nautilus Environmental 

CETIS Version: CET1Sv1 .8.7 
Official Results: Yes 

Analyst: ;J\rJ QA: __ _ 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 16-6915-5539 Endpoint: Frond Count 
Analyzed: 21 May-1511:25 Analysis: Parametric-Contra! vs Treatments 

Batch ID: 

Start Date: 

00-5380-8605 

08 May-15 

Ending Date: 15 May-15 

Duration: 7d Oh 

Sample ID: 11-8749-7839 

Sample Date: 05 May-15 14:02 

Receive Date: 06 May-15 08:34 

Sample Age: 58h (6.8 °C) 

Data Transform Zeta 

Untransformed NA 

Dunnett Multiple Comparison Test 

Test Type: Lemna Growth 

Protocol: EC/EPS 1/RM/37 

Species: Lemna minor 

Source: CPCC#490 

Code: 

Material: 

46C7C76F 

Water Sample 

Source: 
Station: 

Teck Coal (TECK COAL) 

LC_LC5_WS_2015-05-06_N 

Alt Hyp Trials Seed 

C<T NA NA 

Control vs C-o/o Test Stat Critical MSD DF P-Value 

Negative Control 1.5 

ANOVA Table 

3 
6.1 
12.1 

24.2 
48.5 

97 

0.2331 2.482 
-0.3367 2.482 

0.05179 2.482 
0.07769 2.482 

0.492 2.482 
-1.398 2.482 
-1.114 2.482 

Source Sum Squares Mean Square 

Between 1161.969 165.9955 
Error 4473.25 186.3854 
Total ------5-63-5-.2-1_9 ____________ _ 

Distributional Tests 

23.96 6 0.8074 

23.96 6 
23.96 6 
23.96 6 

23.96 6 
23.96 6 
23.96 6 

DF 

7 
24 
31 

0.9401 

0.8616 
0.8546 

0.7107 
0.9972 
0.9931 

F Stat 

0.8906 

Report Date: 

Test Code: 

21 May-1511:28 (p 1 of 2) 

15378b I 02-3850-5566 

Nautilus Environmental 

CETIS Version: CETISv1.8. 7 

Official Results: Yes 

Analyst: Jeslin Wijaya 

Diluent: Modified APHA 

Brine: 

Age: 7d 

Client: Teck Coal 

Project: 

PMSD NOEL LOEL 

28.3% 

P-Type 

CDF 

CDF 
CDF 
CDF 
CDF 

CDF 
CDF 

97 >97 

Decision{a:5%) 

Non-Significant Effect 
Non-Significant Effect 
Non-Significant Effect 
Non-Significant Effect 
Non-Significant Effect 
Non-Significant Effect 
Non-Significant Effect 

P-Value Decision{a:5o/o) 

0.5291 Non-Significant Effect 

TOEL 

NA 

TU 
1.031 

Attribute Test Test Stat Critical P-Value Decision(a:1%) 
Variances 

Distribution 
Bartlett Equality of Variance 

Shapiro-Wilk W Normality 

Frond Count Summary 

C-%, 

0 
1.5 
3 

6.1 
12.1 
24.2 

48.5 
97 

Control Type Count 

Negative Control 4 

4 

4 

4 
4 

4 

4 
4 

Frond Count Detail 

C-o/o 
0 

1.5 

3 
6.1 

12.1 

24.2 

48.5 

97 

000-469-187 -2 

Control Type Rep 1 

Negative Control 100 

93 

68 

63 

88 

96 

75 

81 

Mean 

84.75 

87 

81.5 
85.25 
85.5 
89.5 
71.25 
74 

Rep 2 

83 

80 

100 

81 

63 

91 

66 

53 

10.31 18.48 0.1716 Equal Variances 
0.943 0.9081 0.0913 Normal Distribution 

95% LCL 95o/o UCL Median 

57.12 112.4 89 

76.69 

52.64 
57.31 
60.9 
81.44 
64.71 
49.94 

Rep3 

61 

92 

64 

93 

94 

85 

74 

74 

97.31 

110.4 
113.2 
110.1 
97.56 

77.79 
98.06 

Rep4 

95 

83 

94 

104 

97 

86 

70 

88 

87.5 

81 
87 
91 

88.5 
72 
77.5 

CET!S™ v1.8.7.16 

Min 

61 

80 

64 
63 
63 
85 

66 
53 

Max 

100 
93 
100 
104 

97 
96 
75 

88 

Std Err 

8.683 

3.24 
9.069 

8.779 
7.73 
2.533 

2.056 
7.561 

CV0/o 

20.49°/o 

7.45% 

22.26% 

20.59% 
18.08% 

5.66°/o 

5.77% 
20.43% 

Analyst: Ji)\) 

%Effect 

0.0% 

-2.66o/o 

3.84% 

-0.59% 

-0.89% 

-5.61% 

15.93% 
12.68% 

OA: __ _ 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 16-6915-5539 Endpoint: Frond Count 
Analyzed: 21 May-1511:25 Analysis: Parametric-Control vs Treatments 

Graphics 

"' 

" 

"·' <O.S -H 

000-469-187-2 CETIS™ v1.8.7.16 

Report Date: 
Test Code: 

21May-1511:28(p2of 2) 
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CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 11-2874-0677 
Analyzed: 21 May-15 11 :26 

Batch ID: 

Start Date: 

00-5380-8605 

08 May-15 

Ending Date: 15 May-15 

Duration: 7d Oh 

Sample ID: 11-8749-7839 

Sample Date: 05 May-1514:02 

Receive Date: 06 May-15 08:34 

Sample Age: 58h (6.8 "C) 

Linear Interpolation Options 

X Transform Y Transform 
Log(X+1) Linear 

Point Estimates 

Endpoint: 
Analysis: 

Test Type: 

Protocol: 
Species: 

Source: 

Code: 
Material: 
Source: 
Station: 

Seed 

776202 

Level % 95% LCL 95% UCL TU 

IC5 33.76 NIA NIA 2.962 
IC10 46.96 NIA NIA 2.13 

Tolal Dry Weight-mg 
Linear Interpolation (ICP!N) 

Lemna Growth 
ECIEPS 11RMl37 

Lemna minor 
CPCC#490 

46C7C76F 

Water Sample 
Teck Coal (TECK COAL) 

LC_LC5_ WS _2015-05-06_N 

Resamples Exp 95% CL Method 

Report Date: 

Test Code: 

21 May-1511:28(p1 of 2) 

15378b I 02-3850-5566 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: Jeslin Wijaya 
Diluent: Modified APHA 

Brine: 
Age: 7d 

Client: Teck Coal 

Project: 

200 Yes Two-Point Interpolation 

95°/o LCL 95% UCL 

NA NA 

NA NA 
IC15 >97 NIA NIA <1.031 NA NA 
IC20 >97 NIA NIA <1.031 NA NA 
IC25 >97 NIA NIA <1.031 NA NA 
IC40 >97 NIA NIA <1.031 NA NA 
IC50 >97 NIA NIA <1.031 NA NA 

Total Dry Weight-mg Summary Calculated Variate 

C-0/o Control Type Count Mean Min Max Std Err Std Dev CV% o/oEffect 
0 Negative Control 4 6.253 4.69 7.18 0.5883 1.177 18.82% 0.0% 
1.5 4 6.62 6.16 6.82 0.1556 0.3111 4.7°/o -5.88% 
3 4 6.388 5.19 7.85 0.6923 1.385 21.68% -2.16°/o 
6.1 4 6.613 5.13 8.04 0.622 1.244 18.81% -5.76% 
12.1 4 6.545 4.85 7.41 0.5869 1.174 17.94% -4.68% 
24.2 4 6.898 6.66 7.1 0.09834 0.1967 2.85% -10.32% 
48.5 4 5.557 5.06 5.94 0.1828 0.3655 6.58% 11.12o/o 
97 4 6.173 4.25 7.14 0.6703 1.341 21.72% 1.28°/ci 

Total Dry Weight-mg Detail 

C-0/o Control Type Rep 1 Rep 2 Rep 3 Rep4 
0 Negative Control 7.14 6 4.69 7.18 
1.5 6.7 6.16 6.8 6.82 
3 5.22 7.85 5.19 7.29 
6.1 5.13 6.19 7.09 8.04 
12.1 6.67 4.85 7.25 7.41 
24.2 6.82 7.1 6.66 7.01 
48.5 5.94 5.06 5.63 5.6 
97 7.04 4.25 6.26 7.14 

000-469-187-2 CETIS™ v1 .8.7.16 Analyst: '.JIN QA: __ _ 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 11-2874-0677 
Analyzed: 21 May-15 11 :26 

Graphics 

000-469-187-2 

Endpoint: Total Dry Weight-mg 
Analysis: Linear Interpolation (ICPIN) 

CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

21May-1511:28(p2of2) 
15378b I 02-3850-5566 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst:_J_W __ QA:. __ _ 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 

Analyzed: 

Batch ID: 

Start Date: 

16-3932-0494 

21 May-1511:27 

00-5380-8605 

08 May-15 

Ending Date: 15 May-15 

Duration: 7d Oh 

Sample ID: 11-8749-7839 

Sample Date: 05 May-15 14:02 

Receive Date: 06 May-15 08:34 

Sample Age: 58h (6.8 °C) 

Data Transform Zeta 
Untransformed NA 

Dunnett Multiple Comparison Test 

Control vs C-% 

Negative Control 1.5 

ANOVA Table 

Source 

Between 

3 
6.1 

12.1 

24.2 

48.5 

97 

Sum Squares 

4.570322 

Endpoint: Total Dry Weight-mg 

Analysis: Parametric-Control vs Treatments 

Test Type: Lemna Growth 

Protocol: EC/EPS 1/RM/37 

Species: Lemna minor 

Source: CPCC#490 

Code: 46C7C76F 

Material: Water Sample 

Source: 

Station: 

Teck Coal (TECK COAL} 

LC_LC5_WS_2015-05-06_N 

Alt Hyp Trials Seed 

C <T NA NA 

Test Stat Critical MSD OF P-Value 

0.5105 2.482 

0.1875 2.482 

0.5001 2.482 

0.4063 2.482 

0.8959 2.482 

-0.9654 2.482 
-0.1111 2.482 

Mean Square 

0.6529031 

1.787 6 0.7031 

1. 787 6 0.8221 

1.787 6 

1.787 6 

1.787 6 

1.787 6 

1.787 6 

DF 

0.7074 

0.7450 

0.5296 

0.9891 

0.9005 

F Stat 

0.6298 
Error 

Total 
_____ . ___ 2_4_.8_7_94_7 ___ . ___ 1.~0~36ccc644 

7 
24 

29.44979 31 

Distributional Tests 

Report Date: 

Test Code: 

21 May-1511:28(p1 of 2) 

15378b I 02-3850-5566 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Jes!in W1jaya 

Diluent: Modified APHA 

Brine: 

Age: 7d 

Client: Teck Coal 

Project: 

PMSD NOEL LOEL 

28.6% 

P-Type 

CDF 

CDF 

CDF 

CDF 

CDF 

CDF 

CDF 

97 >97 

Decision(a:5%) 

Non-Significant Effect 

Non-Significant Effect 

Non-Significant Effect 

Non-Significant Effect 

Non-Significant Effect 

Non-Significant Effect 

Non-Significant Effect 

P-Value Decision(a:5°/o) 

0. 7266 Non-Significant Effect 

TOEL 

NA 

TU 
1.031 

Attribute Test Test Stat Critical P-Value Oecision(a:1%) 
Variances 

Distribution 
Bartlett Equality of Variance 

Shapiro-Wilk W Normality 

Total Dry Weight-mg Summary 

C-% 

0 
1.5 

3 
6.1 
12.1 

24.2 

48.5 

97 

Control Type Count 

Negative Control 4 

4 

4 
4 

4 
4 

4 
4 

Total Dry Weight-mg Detail 

0 

1.5 

3 
6.1 

12.1 

24.2 

48.5 

97 

000-469-187-2 

Control Type Rep 1 

Negative Control 7 .14 

6.7 

5.22 

5.13 

6.67 

6.82 

5.94 

7.04 

Mean 

6.253 

6.62 

6.388 

6.613 

6.545 

6.898 

5.557 

6.173 

Rep 2 

6 
6.16 

7.85 

6.19 

4.85 

7.1 

5.06 

4.25 

14.85 18.48 0.0380 Equal Variances 
0.9417 0.9081 0.0834 Norma! Distribution 

95% LCL 95o/o UCL Median 

4.38 8.125 6.57 

6.125 7.115 6.75 

4.184 8.591 6.255 

4.633 8.592 6.64 

4.677 8.413 6.96 

6.585 

4.976 

4.039 

Rep 3 
4.69 

6.8 

5.19 

7.09 

7.25 

6.66 
5.63 

6.26 

7.21 

6.139 

8.306 

Rep4 

7.18 

6.82 

7.29 

8.04 

7.41 

7.01 

5.6 

7.14 

6.915 

5.615 

6.65 

CETIS™ v1 .8.7.16 

Min 

4.69 

6.16 

5.19 

5.13 

4.85 

6.66 

5.06 

4.25 

Max 

7.18 

6.82 

7.85 

8.04 
7.41 

7.1 

5.94 

7.14 

Std Err 

0.5883 

0.1556 

0.6923 

0.622 

0.5869 

0.09834 

0.1828 

0.6703 

Analyst 

CV% 

18.82% 

4.7°/o 
21.68% 

18.81°1o 
17.94% 
2.85o/o 

6.58% 
21.72% 

%Effect 

0.0% 

-5.88% 

-2.16% 

-5.76°/o 

-4.68% 

-10.32% 

11.12o/o 

1.28% 

QA: __ _ 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 16-3932-0494 Endpoint: Total Dry Weight-mg 
Analyzed: 21 May-1511:27 Analysis: Parametric-Control vs Treatments 

Graphics 
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Report Date: 
Test Code: 
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Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 
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APPENDIX D – Pseudokirchneriella subcapitata Toxicity Test Data 



Pseudokirchneriella subcapitata Summary Sheet 

Start Date: _.:o:.IV\l.1!().,.::.!l!!--!".'1>.1-/L! S,_ __ _ 
Set up by: __ _,IV\"'\.:"'J _____ _ 

Client: 

Work Order No.: 
:[fCi( CocJ 

Sample Information: 

Sample ID: 

Sample Date: 

Date Received: 

Sample Volume: 

Test Organism Information: 

Culture Date: MlllJ I /IS 
Age of culture (Day 0): 

Zinc Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: \151:no\ 
Date Initiated: 

72-h IC50 (95% CL): 

72-h IC50 Reference Toxicant Mean and Range: 2\,A (11. b- '71.1 ).Mtj /L in CV(%): _ _;;;3-'q __ _ 

Test Results: Alna! Growth 

IC25 %!vM !95% CU )l\t;,2-
IC50 %(v/v\ (95% CL) ) .q \; .2-

Reviewed by: Date reviewed: _.i...c_,,·~_:_:_:.......--11_,/wl"°:i._-_ 

Version 1.1; Modified October21, 2014 Nautilus Environmental Company !nc. 



Client: 

Sample ID: 

Work Order No.: 

Culture Date: 

Culture Count: 

Time Zero Counts: 

No. of Cells/ml: 

Concentration 

%(v/v) 

Control 

I, 11 
~ 

..:? ~ \) 

LD 
i \, q 

·~;~. "h 
A~ \, -f-, 

qt:;'")... 

Initials 

72-h Algal Growth Inhibition Toxicity Test 
Water Quality Measurements 

1 £ <>1. tocJ Setup by: 

Test Species: Pseudokirchnerie/fa subcapitata 

Age of Culture: 3-d Culture Health: 

Average: Culture Cell Density (c1): 

v1 = 220,000 cells/ml x \ ISV ml 

<c1> b li+•S lC 11l-'f- cells/ml 

::i1 2 7[ Average: ----""''-1----------

--~:2~\ ~Y_t~-o4_· _______ 1nitial Density: #cells/ml+ 220 µL x 10 µL = C\.'SA"' u;iJ1 / r{l L 
Water Quality Incubator Temperature 

Microplates rotated 2X per day? 
pH Temp (°C ('Cl 

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

i· Cj 74;-> 24-t; )~o ;)b, 1J v ,_.,.,. 
:L/ ,,,,,.-IO, ·, )t:. D 

fo .°! 2-f;t> I v ,_/' / ,,..---

1-. I 2-'t:O \ _/ ./ r-
;/ 

::r.3 24-v ·' ~ I/ ''! 
,/ 

1./ 

:+ .I;:; J.4-.o v ,,,.._,-- ,_,,. / 

=t .::f- '2"{--, 0 ' ~ v ~· 

! v 
B.o 

., 
' / v '):t, 'O 

' 
·~ v 

~~1- :2.4.D v J, .J 
, 

,/ i/ ~ I/ 

M\1 ML1 Y1l'ilJ IJ',~\,:_j hn rJ Mil l~~l 1 ML1 Mn 41 l~l 

Initial control pH: Well 1: ____ C~o~._9L. ___ _ WeU 2: __ _,.l"-. g-''-
~; .·:>/, Well 2: t;· 

--~~+----

·] (1 
Final control pH: Well 1: ----~0_ . ...c·I ___ _ 

Light intensity (lux~): ____ 4~:;i.~\)~"'------- Date measured: 

Instruments: Thermome~te~r ___ 4~--
u 

;i...... I pH meter _______ Light meter'--------

samp<e Descriptio"'n: __ _,c_=\,__,£...,[A"'"'l-+-1 ~S,,-v~m~.e.~-'?11'--+f'-'+'----\~"'f""Q"'Y'-'"'r-"t~--------------
Comments: 

Reviewed: Date reviewed: __ ~---~3~~{_1-f' __ _ 

Version 1.2; Modified October21, 2014 Nautilus Environmental Company Jnc. 



Pseudokirchneriel/a subcapitata Toxicity Test Data Sheet 
72-h Algal Cell Counts 

Client: Ji>cl<'. tocJ Start Date!Time: fV\ C<A.) ?,~I{ Q l l~h 
Work Order#: \ t; ?i1-1 Termination Date: fv\!'.M./{\// t1 (? ti!>t>h 

' Sample ID: \.L-L-tDSC,L((_w(,_2•1>-os-oL"1Test set up by: ____ ~~---------
%(v/v) 

Concentration Reo Count 1 Count 2 Count 3 Count 4 Comments Initials 
Control A ~? 1M L1 

B 771-
c 4 
D -=74 
E 'Q?-
F '?>4-
G '?J\S 
H ?, \;j 

A I/JV 

\. tJ B "\"1 
c 4f 
D 4k 
A bq 

30 
B Int. 
c /aD 

D ·1; 

A ~ 

ki.b B ~ 
c 4 C\D ll=r 
D '.)_ 

A l[4-

t I ,lJ B to'& 
c 11-=t 
D 104-
A \ l\S 

)3~ B 120 
c \lit 
D !OD 
A 121 

41.b B p,-0 
c 10' 
D 11 , 

A '1' 

C\~J- B """ c ~7 
D L-,1,, ' ) 

Comments: 

Reviewed by: Date Reviewed: ---~=----"-3='--1{'-r'-'..\._,,,--_____ _ 

Version 1. 0 Modified May 8, 2008 Nautilus Environmental 



Pseudokirchneriella subcapitata Algal Counts 

Client: Teck Coal Start Date/Time: 08-May-15@ 1150h 
WO#: 15377 Termination Date: 11-May-15 @ 1150h 
Sample ID: LC_LCDSSLCC_WS_2015-05-06_N 

Initial Cell Density: 9545 cell/ml 210000 
0.22 
0.01 

Concentration Rep Count 1 Count 2 Count 3 Count 4 Mean Cell Yield 9545.455 
o/o v/v (x 104

) (x 104
) (X 104

) (x 104
) (x 104

) (x 104
) 

cell/ml 
Control A 35 35 34.0 mean 34.8 

B 37 37 36.0 SD 2.815772 
c 41 41 40.0 CV 8.092356 
D 34 34 33.0 
E 32 32 31.0 
F 34 34 33.0 
G 38 38 37.0 
H 35 35 34.0 

1.5 A 50 50 49.0 
B 42 42 41.0 
c 44 44 43.0 
D 46 46 45.0 

3 A 69 69 68.0 
B 66 66 65.0 
c 60 60 59.0 
D 63 63 62.0 

6 A 83 83 82.0 
B 93 93 92.0 
c 64 90 97 83.666667 82.7 
D 92 92 91.0 

11.9 A 114 114 113.0 
B 108 108 107.0 
c 117 117 116.0 
D 104 104 103.0 

23.8 A 118 118 117.0 
B 129 129 128.0 
c 114 114 113.0 
D 100 100 99.0 

47.6 A 121 121 120.0 
B 130 130 129.0 
c 109 109 108.0 
D 119 119 118.0 

95.2 A 77 77 76.0 
B 73 73 72.0 
c 65 65 64.0 
D 66 66 65.0 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 08-5083-7188 
Analyzed: 20 May-15 14:40 

Batch ID: 10-9311-0363 

Start Date: 08 May-1511:50 

Ending Date: 11 May-15 11 :50 

Duration: 72h 

Sample ID: 08-2003-7136 

Sample Date: 05 May-15 14:34 

Receive Date: 06 May-15 08:34 

Sample Age: 69h (7 'Cl 

Linear Interpolation Options 

X Transform Y Transform 
Log(X+1) Linear 

Residual Analysis 

Attribute Method 

Endpoint: 
Analysis: 

Test Type: 

Protocol: 

Species: 
Source: 

Code: 

Material: 
Source: 

Station: 

Seed 

2109744 

Control Trend Mann-Kendall Trend 

Point Estimates 

Level % 95% LCL 95% UCL TU 

IC5 59.73 53.88 71.35 1.674 
IC10 74.88 60.71 105...~.336 

IC15 -93.81 68.05 NIA 1.066 
IC20 >95.2 NIA NIA <1.05 
IC25 >95.2 NIA NIA <1.05 
IC40 >95.2 NIA NIA <1.05 
IC50 >95.2 NIA NIA <1.05 

Cell Yield Summary 

C-o/n Control Type Count Mean 
0 Negative Control 8 34.75 
1.5 4 44.5 
3 4 63.5 
6 4 87 
11.9 4 109.8 
23.8 4 114.3 
47.6 4 118.8 
95.2 4 69.25 

Cell Yield Detail 

C~o/n Control Type Rep 1 Rep 2 
0 Negative Control 34 36 

1.5 49 41 

3 68 65 

6 82 92 
11.9 113 107 

23.8 117 128 
47.6 120 129 

95.2 76 72 

000-469-187-1 

Cell Yield 

Linear Interpolation (ICPIN) 

Cell Growth 

ECIEPS 11RMl25 

Pseudokirchneriella subcapitata 
In-House Culture 

30EOC610 

Water Samp!e 
Teck Coal (TECK COAL) 

LC_LCDSSLCC_WS_2015-05-06_N 

Report Date: 

Test Code: 

20 May-15 14:40 (p 1 of 2) 

15377e 114-6127-8416 

Nautilus Environmental 

CETIS Version: CET1Sv1.8.7 
Official Results: Yes 

Analyst: Mimi Tran 

Diluent: Deionized Water+ nutrients 

Brine: 
Age: 7d 

Client: Teck Coal 

Project: 

Resamples Exp 95o/u CL Method 

200 Yes Two-Point Interpolation 

Test Stat Critical P-Value Decision(a:So/tt) 
0.7232 Non-significant Trend in Controls 

95% LCL 95% UCL 

1.402 1 859 il\LI 
0.9464 1.647 ! C1s.l 0 /o(v \v) i'Y\L1 
NA 1.469 
NA NA 
NA NA 
NA NA 
NA NA 

Calculated Variate 

Min Max Std Err Std Dev CV% %>Effect 

31 40 0.9955 2.816 8.1% 0.0% 
41 49 1.708 3.416 7 .68n/o -28.06% 
59 68 1.936 3.873 6.1% -82.73% 
82 92 2.614 5.228 6.01% -150.4°/o 
103 116 2.926 5.852 5.33% -215.8% 
99 128 5.991 11.98 10.49% -228.8% 
108 129 4.308 8.617 7.26% -241.7% 
64 76 2.869 5.737 8.29% -99.28% 

Rep 3 Rep4 Rep 5 Rep 6 Rep 7 Rep 8 

40 33 31 33 37 34 

43 45 

59 62 

83 91 

116 103 

113 99 

108 118 

64 65 

CETIS™ v1.8.7.16 Analyst: __ _ QA: __ _ 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 08-5083-7188 
Analyzed: 20 May-1514:40 

Graphics 

'" [ 
,J 

000-469-187-1 

Endpoint: Ce!! Yield 
Analysis: Linear Interpolation (ICP!N) 

'" 

CETIS'" v1 .8.7.16 

Report Date: 

Test Code: 

20 May-15 14:40 (p 2 of 2) 

15377e 114-6127-8416 

Nautilus Environmental 

CETIS Version: CETISv1 .8.7 
Official Results: Yes 

Analyst: __ _ QA:. __ _ 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis 10: 13-6951-7192 

Analyzed: 20 May-15 14:40 

Batch ID: 10-9311-0363 

Start Date: 08 May-1511:50 

Ending Date: 11 May-1511:50 

Duration: 72h 

Sample ID: 08-2003-7136 

Sample Date: 05 May-15 14:34 

Receive Date: 06 May-15 08:34 

Sample Age: 69h (7 "C) 

Data Transform 

Untransformed 

Zeta 

NA 

Dunnett Multiple Comparison Test 

Control vs C-o/o 
Negative Control 1.5* 

Auxiliary Tests 

Attribute 

3' 
6' 
11.9' 

23.8' 

47.6' 

95.2' 

Test 

Endpoint: Cell Yield 

Analysis: Parametric-Control vs Treatments 

Test Type: Cell Growth 

Protocol: EC/EPS 1/RM/25 

Species: Pseudokirchneriel!a subcapitata 

Source: In-House Culture 

Code: 

Material: 

30EOC610 

Water Sample 

Source: 

Station: 

Teck Coal (TECK COAL) 

LC_LCDSSLCC_ WS _2015-05-06_N 

Alt Hyp Trials Seed 

C<T NA NA 

Test Stat Critical MSD DF P-Value 

2.573 2.526 9.574 10 0.0453 

7.586 2.526 9.574 10 <0.0001 

13.79 2.526 9.574 10 <0.0001 

19.79 2.526 9.574 10 <0.0001 

20.98 2.526 9.574 10 <0.0001 

22.16 2.526 9.574 10 <0.0001 

9.103 2.526 9.574 10 <0.0001 

Test Stat Critical P-Value 

Control Trend Mann-Kendall Trend 0.7232 

ANOVA Table 

Source Sum Squares Mean Square DF F Stat 

Between 36566.5 5223.786 7 136.4 

38.30357 28 Error 1072.5 
---~·------'-'==------==::_:_ ____ -==---
Total 37639 35 

Distributional Tests 

Attribute Test Test Stat Critical P-Value 

Variances Bartlett Equality of Variance 11.88 18.48 0.1047 
Distribution Shapiro-Wilk W Normality 0.9782 0.9166 0.6829 

Cell Yield Summary 

C-0/o Control Type Count Mean 95% LCL 95% UCL Median 

0 Negative Control 8 34.75 32.4 37.1 34 
1.5 4 44.5 39.06 49.94 44 
3 4 63.5 57.34 69.66 63.5 
6 4 87 78.68 95.32 87 
11.9 4 109.8 100.4 119.1 110 
23.8 4 114.3 95.18 133.3 115 
47.6 4 118.8 105 132.5 119 
95.2 4 69.25 60.12 78.38 68.5 

000-469-187-1 CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

20 May-15 14:41 (p 1 of 2) 

15377e 114-6127-8416 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Miml Tran 
Diluent: Deionized Water+ nutrients 

Brine: 

Age: 7d 

Client: Teck Coal 

Project: 

PMSD NOEL LOEL TOEL TU 

27.6% <1.5 1.5 NA >66.67 

P-Type Decision(a:5°/o) 

CDF Significant Effect 

CDF Significant Effect 

CDF Significant Effect 

CDF Significant Effect 

CDF Significant Effect 

CDF Significant Effect 

CDF Significant Effect 

Oecision(a:5°/o) 

Non-significant Trend in Controls 

P-Value Decision{a:5°/o) 

<0.0001 Significant Effect 

Decision(a:1%) 

Equal Variances 

Normal Distribution 

Min Max Std Err CVo/o °lo Effect 

31 40 0.9955 8.1% O.Oo/o 
41 49 1.708 7.68°/o -28.06% 

59 68 1.936 6.1% -82.73% 

82 92 2.614 6.01% -150.4% 

103 116 2.926 5.33% -215.8o/o 

99 128 5.991 10.49% -228.8% 

108 129 4.308 7.26% -241.7% 

64 76 2.869 8.29°/o -99.28% 

Analyst:. __ _ QA: __ _ 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 13-6951-7192 
Analyzed: 20 May-15 14:40 

Cell Yield Detail 

c~o1o Control Type Rep 1 

0 Negative Control 34 
1.5 

3 

6 

11.9 

23.8 

47.6 

95.2 

Graphics 

·····~···· 

~ 

,, 

000-469-187-1 

49 

68 

82 

113 

117 

120 

76 

Endpoint: Cell Yield 
Analysis: ParametricwControJ vs Treatments 

Rep 2 Rep 3 Rep4 Rep5 

36 40 33 31 

41 43 45 

65 59 62 

92 83 91 

107 116 103 

128 113 99 

129 108 118 

72 64 65 

" 

"·' '" 

CETIS™ v1.8.7.16 

• 

Report Date: 

Test Code: 

20 May-15 14:41 (p 2 of 2) 

15377e 114-6127-8416 

Nautilus Environmental 

CETIS Version: CET1Sv1.8.7 
Official Results: Yes 

Rep 6 Rep7 Rep 8 

33 37 

• 

34 

•• •• 

• 

Analyst __ _ 

• 

,, 

~/ 

~?/ff 
QA: __ _ 



Pseudokirchneriella subcapitata Summary Sheet 

Client: 

Work Order No.: \ S?fJt 
Start Date: _ _,lJ"-'1\\J\.::..:M:.::t"-'6"'"-'/i_,S'-----
Set up by: ____ .,,,lu\""'-Lt _____ _ 

Sample Information: 

Sample ID: 

Sample Date: 

Date Received: 

Sample Volume: 

Test Organism Information: 

Culture Date: 

Age of culture (Day 0): 

Zinc Reference Toxicant Results: 

Reference Toxicant ID: SC.\1.lj 
Stock Solution ID: IS i:no \ 
Date Initiated: 

72-h IC50 (95% CL): ( 

72-h IC50 Reference Toxicant Mean and Range: 26.4 (1:,, b- \;"I.I ),1Al)/L :Cvi CV(%): ---'3'-(f"------

Test Results: Alaal Growth 

IC25 o/olvfv\ 195% CU )Cj17,L 

IC50 o/oiv/v\ 195% CU ') '11? .2. 

Reviewed by: Date reviewed: --"~'--~4"'·~/ .... bi~,,,,--

Version 1.1; Modified October 21, 2014 Nautilus Environmental Company Inc. 



Client: 

Sample ID: 

Work Order No.: 

Culture Date: 

Culture Count: 

Time Zero Counts: 

No, of Cells/ml: 

Concentration 

%(v/v) 

Control 

\. 11 
;i,_ \:) 

1'.0 
l I .U) 
J.:].9, 
·4'}.-6 
Oit;,1..-

Initials 

72-h Algal Growth Inhibition Toxicity Test 
Water Quality Measurements 

~lkcl Coc~I Setup by: 

Test Date/Time: t,,C_:. L(,'2;,_w~_2.0IS-Dt;-ob_j\J 

\)"/1i + Test Species: Pseudokirchneriefla subcapitata 

Age of Culture: 1 Culture Health: 

Average: Culture Cell Density (c1): 

v1 = 
220,000cellslmlx )DV ml J.e"'ll = 
(c1) l? ry:j-,S !'-\Of cells/ml 

? I 'J-'1 ., I ~-----~2--~ Average: ---~,,,-~---------

_____ :J-_i _·'i~t_Q_if-_. ____ Initial Density: #cellslmL+220 µLx10µL= 4t;4'r cdb /rnL 
Water Quality Incubator Temperature 

Microplates rotated 2X per day? 
oH Temp (°C ('C) 

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

b ,q "J4,c )5-p tf\71 }:; J "Jt>. 'G\ v' v,, /' .v v 
' 

_,_ /. 

b l) )4.~ ' j I 
v i/ ,/'' v 

--t.3 'Jt. (:> I ! 1// ,v ._/ 
I ./ 

1.4- ::t,f, v I ,_,/ ·V v -
=t. 1.,- J,t, (.7 

v 1/~ ./ ,_..,.. 

=i .<6 'J,f.~ 
i / j/ ,,,.-

' 
! i ./ 

::i-' '1 J.,"f',b 
v v v V" 

\ 

2 )- 14.c> 
I ~I w -.;/ 1/ t/ ,/ \';j.J 

,_. 

hnD ML1 lMCl \\:\ \) N1 !'.l li1\ \\ 11/\W l'\l,I_)'- 11\/ln 'f...,.,1 Iv~ ti 
I 

Initial control pH: Well 1: ____ ~1J-·+---- Well 2: ---'b"'-'-.]-+· __ _ 
Final control pH: Well 1: ----~b_.l-+f ___ _ f,'. (~, 

Well 2: __ _,.t'-'-,i----

Light intensity (lux~): ____ 4tJ~~b_D ______ _ Date measured: 

Instruments: Thermome~te~r ___ 4_· __ pH meter ____ :J--___ Light meter ~ 

Sample Descriptio~n=~-~~\~~~(---------------------------
Comments: 

Reviewed: Date reviewed: ___ ,J_' ~lfi..M... __ 3>~/~· ~\.[~--

Version 1.2; Modified October 21, 2014 Nauti!us Environmental Company Jnc. 



Client: 

Work Order #: 

Sample ID: 
%(v/v) 

Concentration 
Control 

\ . i:; 

?,D 

b.D 

\1.q 

21.~ 

41.b 

~s .L-

Comments: 

Reviewed by: 

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

yc,l:'. Ciiq,\ Start Date!Time: !\,I~ 26 5 0 11 ?ufi 
\')::)1=J- Termination Date: MCLY 11/15 r? 11};;,/o 

l,.CLC:LW5-)1'iS"-oS-Dh .. ~ Testsetupby: ____ ~M~L~--------

Reo Count 1 Count 2 Count 3 Count 4 Comments Initials 
A = "'" ' 
B j,7, , , 
c ?;0 
D 1 )._ 
E 'Iii-
F 7, 1-
G =?S 
H ?p. 
A "\-o 
B ?.>'D I 
c ?,4 
D '.),I~ 

A <;!; 
B t;2, 
c 91 
D <;"]_ I 
A ! I 7i. 
B I 
c 'i 'b ' 
D 16q 
A q \l 
B lit i 
c 1<>1 
D I \\:' 
A l\ '!, ! 

B \ 1 '6 
c '1t I 
D [O?, I 
A I o<t- I 
B l 0 'b 
c D),. 

D Dn .. I 

A 1,q. 
B -=i't-
c "'o 
D G4-

Date Reviewed: ___ ~_---'3"-'-/ 'l-'-,..---------

Version 1. O Modified May 8, 2008 Nautilus Environmental 



Pseudokirchneriella subcapitata Algal Counts 

Client: Teck Coal Start Date/Time: 08-May-15@ 1130h 
WO#: 15377 Termination Date: 11-May-15@ 1130h 
Sample ID: lC_lC3_WS_2015-05-06_N 

Initial Cell Density: 9545 cell/ml 210000 
0.22 
0.01 

Concentration Rep Count 1 Count 2 Count 3 Count 4 Mean Cell Yield 9545.455 
o/o v/v (x 104

) (x 104
) (x 104

) (X 104
) (x 104

) (x 104
) 

cell/ml 
Control A 35 35 34.0 mean 33.4 

B 33 33 32.0 SD 2.615203 
c 39 39 38.0 CV 7.825156 
D 32 32 31.0 
E 37 37 36.0 
F 32 32 31.0 
G 35 35 34.0 
H 32 32 31.0 

1.5 A 40 40 39.0 
B 38 38 37.0 
c 34 34 33.0 
D 36 36 35.0 

3 A 55 55 54.0 
B 58 58 57.0 
c 59 59 58.0 
D 52 52 51.0 

6 A 93 93 92.0 
B 81 81 80.0 
c 88 88 87.0 
D 89 89 88.0 

11.9 A 98 98 97.0 
B 117 117 116.0 
c 103 103 102.0 
D 115 115 114.0 

23.8 A 98 98 97.0 
B 118 118 117.0 
c 97 97 96.0 
D 103 103 102.0 

47.6 A 104 104 103.0 
B 108 108 107.0 
c 102 102 101.0 
D 92 92 91.0 

95.2 A 67 67 66.0 
B 74 74 73.0 
c 59 59 58.0 
D 64 64 63.0 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 04-3153-2802 

Analyzed: 20 May-15 14:47 

Batch ID: 03-0261-7271 

Start Date: 08 May-1511:30 

Ending Date: 11 May-1511:30 

Duration: 72h 

Sample ID: 01-8455-4594 

Sample Date: 05 May-1514:49 

Receive Date: 06 May-15 08:34 

Sample Age: 69h (6.8 °C) 

Linear Interpolation Options 

X Transform Y Transform 

Log(X+1) Linear 

Residual Analysis 

Attribute Method 

Endpoint: Cell Yield 

Analysis: Linear Interpolation (ICPIN) 

Test Type: Cell Growth 

Protocol: ECIEPS 11RMl25 

Species: Pseudokirchneriella subcapitata 

Source: 

Code: 

Material: 

Source: 
Station: 

Seed 

108557 

In-House Culture 

8001462 

Water Sample 

Teck Coal (TECK COAL) 

LC_LC3_WS_2015-05-06_N 

Resamples Exp 95°/o CL 

200 Yes 

Method 

Report Date: 

Test Code: 

20 May-15 14:47 (p 1 of 2) 

153771 I 11-4438-6249 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Mimi Tran 

Diluent: Deionized Water+ nutrients 

Brine: 

Age: 7d 

Client: Teck Coal 

Project: 

Two-Point Interpolation 

Test Stat Critical P-Value Decision{a:5%) 

Control Trend Mann-Kenda!! Trend 0.2166 Non-significant Trend in Controls 

Point Estimates 

Level % 95o/o LCL 95°/o UCL TU 95%1 LCL 95% UCL 

IC5 62.44 53.4 92.82 1.602 j ozz 1.873'- <n"l 
')IA,i?.1•(, (v/v) IYILT IC10 dil1.g 3§.25 NIA 1.222 NA 1.688 

IC15 >95.2 NIA NIA <1.05 NA NA 
IC20 >95.2 NIA NIA <1.05 NA NA 
IC25 >95.2 NIA NIA <1.05 NA NA 
IC40 >95.2 NIA NIA <1.05 NA NA 
IC50 >95.2 NIA NIA <1.05 NA NA 

Cell Yield Summary Calculated Variate 
-·--· 

C-% Control Type Count Mean Min Max Std Err Std Dev CVo/o 0/oEffect 

0 Negative Control 8 33.38 31 38 0.9246 2.615 7.84% 0.0% 
1.5 4 36 33 39 1.291 2.582 7.17% -7.87o/o 
3 4 55 51 58 1.581 3.162 5.75% -64.79% 
6 4 86.75 80 92 2.496 4.992 5.75% -159.9% 
11.9 4 107.3 97 116 4.608 9.215 8.59% -221.3% 
23.8 4 103 96 117 4.848 9.695 9.41% -208.6% 
47.6 4 100.5 91 107 3.403 6.807 6.77% -201.1% 
95.2 4 65 58 73 3.136 6.272 9.65% -94.76°/o 

Cell Yield Detail 

C-0/o Control Type Rep 1 Rep 2 Rep3 Rep 4 Reps Rep 6 Rep 7 Rep 8 
0 Negative Control 34 32 38 31 36 31 34 31 
1.5 39 37 33 35 

3 54 57 58 51 

6 92 80 87 88 
11.9 97 116 102 114 
23.8 97 117 96 102 
47.6 103 107 101 91 
95.2 66 73 58 63 

000-469-187-1 CETIS™ v1.8.7.16 Analyst: __ _ QA: __ _ 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 04-3153-2802 
Analyzed: 20 May-15 14:47 

Graphics 

•·-
-------·- -@ .... 

• 

000-469-187-1 

Endpoint: Cell Yield 
Analysis: Linear Interpolation (!CPIN) 

'· 

CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

20 May-15 14:47 (p 2 of 2) 
15377! [ 11-4438-6249 

Nautilus Environmental 

CETIS Version: CETISv1 .8.7 
Official Results: Yes 

Analyst:. __ _ QA: __ _ 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 06-6042-9291 Endpoint: Cell Yield 
Analyzed: 20 May-15 14:47 Analysis: Parametric-Control vs Treatments 

Batch ID: 03-0261-7271 Test Type: Cell Growth 

Start Date: 08 May-1511:30 Protocol: ECIEPS 1/RM/25 

Ending Date: 11 May-1511:30 Species: Pseudokirchnerie!!a subcapitata 
Duration: 72h Source: In-House Culture 

Sample ID: 01-8455-4594 Code: 8001462 

Sample Date: 05 May-15 14:49 Material: Water Sample 
Receive Date: 06 May-15 08:34 Source: Teck Coal (TECK COAL) 

Sample Age: 69h (6.8 'C) Station: LC_LC3_WS_2015-05-06_N 

Data Transform Zeta Alt Hyp Trials Seed 

Untransformed NA C<T NA NA 

Dunnett Multiple Comparison Test 

Control VS C~% Test Stat Critical MSD OF P-Value 

Negative Control 1.5 0.7297 2.526 9.088 10 0.6842 
3• 6.011 2.526 9.088 10 <0.0001 
5• 14.84 2.526 9.088 10 <0.0001 

11.9' 20.53 2.526 9.088 10 <0.0001 

23.8' 19.35 2.526 9.088 10 <0.0001 

47.6' 18.66 2.526 9.088 10 <0.0001 
95.2' 8.791 2.526 9.088 10 <0.0001 

Auxiliary Tests 

Attribute Test Test Stat Critical P-Value 
Control Trend Mann-Kendall Trend 0.2166 

ANOVA Table 

Source Sum Squares Mean Square OF F Stat 

Between 31062.38 4437.482 7 128.6 
Error 966.375 34.51339 28 
Total 32028.75 35 

Distributional Tests 

Attribute Test Test Stat Critical P-Value 
Variances Bartlett Equality of Variance 12.52 18.48 0.0847 
Distribution Shapiro-Wilk W Normality 0.9836 0.9166 0.8600 

Cell Yield Summary 

C-o/o Control Type Count Mean 95°/o LCL 95% UCL Median 
0 Negative Control 8 33.38 31.19 35.56 33 
1.5 4 36 31.89 40.11 36 
3 4 55 49.97 60.03 55.5 
6 4 86.75 78.81 94.69 87.5 
11.9 4 107.3 92.59 121.9 108 
23.8 4 103 87.57 118.4 99.5 
47.6 4 100.5 89.67 111.3 102 
95.2 4 65 55.02 74.98 64.5 

000-469-187-1 CET!S™ v1.8.7.16 

Report Date: 

Test Code: 

20 May-1514:48 (p 1 of 2) 

15377f I 11-4438-6249 

Nautilus Environmental 

CETIS Version: CET1Sv1.8.7 

Official Results: Yes 

Analyst: Mimi Tran 

Diluent: Deionized Water+ nutrients 

Brine: 

Age: 7d 

Client: Teck Coal 

Project: 

PMSD NOEL LOEL TOEL TU 
27.2o/o 1.5 3 2.121 66.67 

P-Type Decision(a:5°/o) 
CDF Non-Significant Effect 
CDF Significant Effect 
CDF Significant Effect 
CDF Significant Effect 
CDF Significant Effect 
CDF Significant Effect 
CDF Significant Effect 

Oecision(a:5°/o) 

Non-significant Trend in Controls 

P-Value Decision(a:So/o) 

<0.0001 Significant Effect 

Decision(a:1 o/o) 

Equal Variances 
Normal Distribution 

Min Max Std Err CV0/o %Effect 

31 38 0.9246 7.84% o.0°1o 
33 39 1.291 7.17% -7.87o/o 
51 58 1.581 5. 75°/o -64.79% 
80 92 2.496 5.75% -159.9% 
97 116 4.608 8.59%, -221.3% 
96 117 4.848 9.41% -208.6o/o 
91 107 3.403 6.77% -201.1% 
58 73 3.136 9.65% -94. 76o/o 

Analyst: __ _ QA: __ _ 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 06-6042-9291 Endpoint: Cell Yield 
Analyzed: 20 May-15 14:47 Analysis: Parametric-Control vs Treatments 

Cell Yield Detail 

C-0/o Control Type Rep 1 Rep 2 Rep 3 Rep 4 Reps 

0 Negative Control 34 32 38 31 36 

1.5 39 37 33 35 

3 54 57 58 51 

6 92 80 87 88 

11.9 97 116 102 114 

23.8 97 117 96 102 

47.6 103 107 101 91 

95.2 66 73 58 63 

Graphics 

El 

'" "·' 

000-469-187-1 CETIS'M v1.8.7.16 

• 

Report Date: 

Test Code: 

20 May-15 14:48 (p 2 of 2) 

15377f j 11-4438-6249 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Rep 6 Rep 7 Rep 8 

31 

• • • 

·1-> 

34 31 

• 

•.• ~l 

Analyst: __ _ QA: __ _ 



Pseudokirchneriella subcapitata Summary Sheet 

Client: 

Work Order No.: 
T-€c\.'. cocJ 

'15331 
Start Date: lV\041 i /J l:J 
Set up by: L 1 

Sample Information: 

Sample ID: Lt_ DGI _ \A)S_ 201 '? - Ot;-01?_ \\! 

Sample Date: tJ\ C\~ I:; /I \i 
Date Received: 

Sample Volume: 

Test Organism Information: 

Culture Date: 

Age of culture (Day 0): 

Zinc Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: \l:J :mo ( 
Date Initiated: 

I 

72-h IC50 (95% CL): 3t b C~s.o -42.+ JM8 IL ~ 

72-h IC50 Reference Toxicant Mean and Range: J,b.4 Ct1.b-SI .1) t11:jlL m CV(%): __ 3"'--14----

Test Results: Aloal Growth 

IC25 %1v/vl 195% CU )Cj~.2 

IC50 'folvM 195% CU ) q13 .l-

Reviewed by: Date reviewed: _ __::Jt.?::...' -=Jte_:::· o...::4h/µl_,,4~-

Version 1.1: Modified October 21, 2014 Nautilus Environmental Company !nc. 



Client: 

Sample ID: 

Work Order No.: 

Culture Date: 

Culture Count: 

72-h Algal Growth Inhibition Toxicity Test 
Water Quality Measurements 

]fci<'.'. tocJ Setup by: 

Test Date/Time: 

Mll 
Le -DCl_ 'f<S_).o1t;-Ot;-0S_N 

I "JJ;:=ti-- Test Species: Pseudokirchnerie/fa subcapitata 

Iv\ lh,I \ /1 'i7 
1i~5 2 45D 

Age of Culture: b cl Culture Health: 

Average: ~4)_ .'S Culture Cell Density (c1): 

v1 = 220,000 ce11s1m1 x I eti m1 

cells/ml 

Time Zero Counts: ~--),_0 ___ .:2_::2_2-_ Average: ___ )..~I __________ _ 

No. of Cells/ml: ___ '2--'l-~X~I0~4 ______ 1nitial Density: #cells/mL.;220 µLx10µL= q17:45 112\f> / rf'.~ 

Concentration Water Quality Incubator Temperature 
Microplates rotated 2X per day? 

o/a(v/v) oH Temp (11C ('Cl 

Oh 0 h Oh 24 h 48 h 72 h Oh 24 h 48 h 72 h 
Control 

~ . '}, 2tO 2t) ,D }1?;.0 .'.2"\-t; J;,O i/ v v-- v 

I. I::; ~'~ 24:o I v v v v 
3.o b.~ 2+0 

I v / I V' ·'\/' 

' i,, Q :j .l 240 ' v ,/ 
,, I ,,,..-- "' 

11°1 ~ .')...- 24.0 I / 
.,.... v-· V' 

:;i.;:,.i :f,li) 240 j, I v ~ -v- ,_,..../ I ) I 

Lfj.,{, ::i.. '2i 24,0 I I / ,..,... 
,_/ I. \ 

\.-' 

9s .'1- ?\.I 24,o ,(._, ,,y ·/ '.:Lr / ,/ ~ I--· 

Initials MLl M\J hnl.1 l\J\ l..T \;,~\] \f\;~!:J \\\lJ I\!\ I..' fi'.li n0n 
Initial control pH: Well 1: ____ .,,6cc2i=.. ___ _ We112: b lS 

--~----

Final control pH: Well 1: ____ _,~"''-'(-;"'----- Well2: ___ &~·· ·~0 __ _ 
Light intensity (lux.~l: ____ ?f~l~e~o ______ _ Date measured: 

Instruments: Thermome~te~r ___ 4 __ _ pH meter ____ ".:i--___ Light meterc__..c.( ____ _ 

Sample Descriptio_n: ___ c~·~{J~O~"="---------------------------

Comments: 

Reviewed: Date reviewed: __ ~----~~{-'/~~---

Version 1.2; Modified October 21, 2014 Nautilus Environmental Company Inc_ 



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

Client: ]fcM, CocJ Start Date/Time: IAN{ 1/i11 ~ l?ioob 
Work Order#: \Vi 'J.111- Termination Date: 1.11 lk~ 10(1 'i (pi 1?iwl-\ 
Sample ID: Lt. !:)c,Lw) _:J.-01'5 ·V5'v'LN Test setup by: ___ -""-t"'-:1-'-----------

%(v/v) 
Concentration Rep Count 1 Count2 Count 3 Count4 Comments Initials 

Control A 'J,'j, 111AL1 
B ~-" c ?J4-
D ?,q 
E '>/Ji 
F I 
G ' b . 
H J;Jc; 
A ?..>I 

I.VJ B ?.A. 

c 7i4 
D Ll.Q 
A l:;;.O 

3.o B .!!. :~ 

c <1 b 
D 4\S 
A :;i t:j 

b_ 1) B ti.S:!Arlll'.i 
c 4"'1-
D b4 
A lj'O I 

11.q B :i.ui I 
c 'i< I I 
D ?i % I 
A 1°? I 

j 

B i14 1: 

)>;i.% I: 
c Cit; ,, 

I 
D w:r I 
A 11-=i ~ 

I 

4=t.6 
B i).1 I 
c IO 1 I 
D I I D I 

' A l?i·~ 

qs.L- B \ \ ) I 
c 11 •• I• 

l 

D 11.l. "' 

Comments: 

Reviewed by: 

Version 1.0 Modified May 8, 2008 Nautilus Environmental 



Pseudokirchnerie//a subcapitata Algal Counts 

Client: Teck Coal Start Date/Time: 07-May-15 @ 1300h 
WO#: 15377 Termination Date: 10-May-15@ 1300h 
Sample ID: lC_DC1_WS_2015-05-05_N 

Initial Cell Density: 9545 cell/ml 210000 
0.22 
0.01 

Concentration Rep Count 1 Count 2 Count 3 Count4 Mean Cell Yield 9545.455 

o/ov/v (x 104
) (x 104

) (x 104
) (x 104

) (x 104
) (X 104

) 

cell/ml 
Control A 38 38 37.0 mean 33.9 

B 33 33 32.0 SD 2.695896 
c 34 34 33.0 CV 7.947701 
D 39 39 38.0 
E 33 33 32.0 
F 31 31 30.0 
G 36 36 35.0 
H 35 35 34.0 

1.5 A 38 38 37.0 
B 34 34 33.0 
c 39 39 38.0 
D 40 40 39.0 

3 A 50 50 49.0 
B 47 47 46.0 
c 46 46 45.0 
D 48 48 47.0 

6 A 75 75 74.0 
B 75 75 74.0 
c 77 77 76.0 
D 64 64 63.0 

11.9 A 90 90 89.0 
B 79 79 78.0 
c 81 81 80.0 
D 88 88 87.0 

23.8 A 113 113 112.0 
B 114 114 113.0 
c 95 95 94.0 
D 107 107 106.0 

47.6 A 117 117 116.0 
B 123 123 122.0 
c 109 109 108.0 
D 110 110 109.0 

95.2 A 134 134 133.0 
B 118 118 117.0 
c 117 117 116.0 
D 122 122 121.0 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 12-3819-7494 

Analyzed: 20 May-1512:24 

Batch ID: 

Start Date: 
03-6079-6586 

07 May-15 13:00 

Ending Date: 10 May-1513:00 

Duration: 72h 

Sample ID: 10-1375-8269 

Sample Date: 05 May-1511:41 

Receive Date: 06 May-15 08:34 

Sample Age: 49h (6.3 °C) 

Linear Interpolation Options 

Endpoint: Cell Yield 

Analysis: Linear Interpolation (ICP!N) 

Test Type: Cell Growth 

Protocol: ECIEPS 11RMl25 

Species: Pseudokirchneriella subcapitata 

Source: In-House Culture 

Code: 3C6CB93D 

Material: 

Source: 
Station: 

Water Sample 

Teck Coal (TECK COAL) 

LC_DC1_WS_2015-05-05_N 

Report Date: 

Test Code: 

20 May-1512:25 (p 1 of 2) 

15377a I 01-8258-1528 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Mimi Tran 
Diluent: Deionized Water+ nutrients 

Brine: 
Age: 6d 

Client: Teck Coal 

Project 

X Transform Y Transform Seed Resamples Exp 95o/o CL Method 

Log(X+1) Linear 1256765 200 

Residual Analysis 

Attribute Method 

Control Trend Mann-Kenda!! Trend 

Point Estimates 

Level % 95o/o LCL 95°/o UCL TU 

IC5 >95.2 NIA NIA <1.05 
IC10 >95.2 NIA NIA <1.05 

IC15 >95.2 NIA NIA <1.05 

IC20 >95.2 NIA NIA <1.05 
IC25 >95.2 NIA NIA <1.05 
IC40 >95.2 NIA NIA <1.05 
IC50 >95.2 NIA NIA <1.05 

Cell Yield Summary 

C-0/o Control Type Count Mean 

0 Negative Control 8 33.88 
1.5 4 36.75 
3 4 46.75 
6 4 71.75 
11.9 4 83.5 
23.8 4 106.3 
47.6 4 113.8 
95.2 4 121.8 

Cell Yield Detail 

C-11/Q Control Type Rep 1 Rep 2 

0 Negative Control 37 32 

1.5 37 33 

3 49 46 

6 74 74 

11.9 89 78 

23.8 112 113 
47.6 116 122 

95.2 133 117 

000-469-187-1 

Yes Two-Point Interpolation 

Test Stat Critical P~Value Decision(a:5%) 

0.7195 Non-significant Trend in Controls 

95o/Q LCL 95% UCL 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

Calculated Variate 

Min Max Std Err Std Dev CV% o/oEffect 

30 38 0.9531 2.696 7.96% o.0°1o 
33 39 1.315 2.63 7.16°/o -8.49% 

45 49 0.8539 1.708 3.65% -38.01°/o 

63 76 2.955 5.909 8.24o/o -111.8% 

78 89 2.661 5.323 6.38% -146.5% 

94 113 4.366 8.732 8.22% -213.7% 

108 122 3.276 6.551 5.76% -235.8% 

116 133 3.902 7.805 6.41% -259.4°/o 

Rep 3 Rep4 Rep 5 Rep 6 Rep? Reps 

33 38 32 30 35 34 

38 39 

45 47 

76 63 

80 87 

94 106 

108 109 

116 121 

CETIS™ v1.8.7.16 Analyst: __ _ 

a
,J,,,y,£.-v/!i" 

QA: __ _ 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 12-3819-7494 Endpoint: Cell Yield 
Analyzed: 20 May-1512:24 Analysis: Linear Interpolation (ICP!N) 

Graphics 

---· 
' 

~ "l---r-·-------------
~ . , 

" . 

000-469-187-1 CETIS™ v1.8.7.16 

Report Date: 
Test Code: 

20 May-15 12:25 (p 2 of 2) 
15377a I 01-8258-1528 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: __ _ QA: __ _ 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 12-7024-4433 

Analyzed: 20 May-1512:24 

Batch ID: 03-6079-6586 

Start Date: 07 May-15 13:00 

Ending Date: 10 May-15 13:00 

Duration: 72h 

Sample ID: 10-1375-8269 

Sample Date: 05 May-1511:41 

Receive Date: 06 May-15 08:34 

Sample Age: 49h (6.3 "C) 

Data Transform 

Untransformed 

Zeta 
NA 

Dunnett Multiple Comparison Test 

Control vs C-% 

Negative Control 1.5 

Auxiliary Tests 

Attribute 

3• 
6' 
11.9' 

23.8* 
47.6' 

95.2' 

Test 

Endpoint: Cell Yield 

Analysis: Parametric-Control vs Treatments 

Test Type: Cell Growth 

Protocol: EC/EPS 1/RM/25 

Species: Pseudokirchneriel!a subcapitata 

Source: In-House Culture 

Code: 

Material: 

3C6CB93D 

Water Sample 

Source: 
Station: 

Teck Coal (TECK COAL) 

LC_DC1_WS_2015-05-05_N 

Alt Hyp Trials Seed 

C <T NA NA 

Test Stat Critical MSD DF P-Value 

0.8727 2.526 8.322 10 0.6152 

3.908 2.526 8.322 10 0.0018 

11.5 2.526 8.322 10 <0.0001 

15.06 2.526 8.322 10 <0.0001 

21.97 2.526 8.322 10 <0.0001 

24.25 2.526 8.322 10 <0.0001 

26.67 2.526 8.322 10 <0.0001 

Test Stat Critical P-Value 

Control Trend Mann-Kendall Trend 0.7195 

ANOVA Table 

Source Sum Squares Mean Square DF F Stat 

Between 41242.6 5891.8 7 203.6 

Error 810.375 28.94197 28 
Total 42052.97 35 

Distributional Tests 

Attribute Test Test Stat Critical P-Value 
Variances Bartlett Equality of Variance 12.57 18.48 0.0833 
Distribution Shapiro-Wilk W Normality 0.9909 0.9166 0.9897 

Cell Yield Summary 

C-o/o Control Type Count Mean 95% LCL 95% UCL Median 
0 Negative Control 8 33.88 31.62 36.13 33.5 
1.5 4 36.75 32.57 40.93 37.5 
3 4 46.75 44.03 49.47 46.5 
6 4 71.75 62.35 81.15 74 
11.9 4 83.5 75.03 91.97 83.5 
23.8 4 106.3 92.36 120.1 109 
47.6 4 113.8 103.3 124.2 112.5 
95.2 4 121.8 109.3 134.2 119 

000-469-187-1 CETIS'M v1.8.7.16 

Report Date: 

Test Code: 

20 May-15 12:25 (p 1 of 2) 

15377a I 01-8258-1528 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Mimi Tran 
Diluent: Deionized Water+ nutrients 

Brine: 

Age: 6d 

Client: Teck Coal 

Project: 

PMSD NOEL LOEL TOEL 

24.6°/o 1.5 3 2.121 

P-Type Decision(a:5o/o) 

GDF Non-Significant Effect 
GDF Significant Effect 
GDF Significant Effect 
GDF Significant Effect 
GDF Significant Effect 
GDF Significant Effect 
GDF Significant Effect 

Decision(a:5o/o) 
Non-significant Trend in Controls 

P-Value Decision( a: s01o) 

<0.0001 Significant Effect 

Decision{a:1 o/o) 

Equal Variances 
Normal Distribution 

Min Max Std Err CV% 

30 38 0.9531 7.96°/o 
33 39 1.315 7.16o/o 
45 49 0.8539 3.65o/o 
63 76 2.955 8.24°/o 
78 89 2.661 6.38o/o 
94 113 4.366 a.22°10 
108 122 3.276 5.76°/o 
116 133 3.902 6.41 o/o 

Analyst: __ _ 

TU 

66.67 

%Effect 

0.0% 
-8.49% 
-38.01 Ofo 

-111.8°/o 
-146.5°/o 
-213.7% 
-235.8% 
-259.4% 

&t·· 
~-v/1[ 
QA: __ _ 



CETIS Analytical Report Report Date: 20 May-15 12:25 (p 2 of 2) 

Test Code: 15377a I 01-8258-1528 

EC Alga Growth Inhibition Test Nautilus Environmental 

Analysis ID: 12-7024-4433 Endpoint: Cell Yield CETIS Version: CETISv1.8.7 

Analyzed: 20 May-15 12:24 Analysis: Parametric-Contra! vs Treatments Official Results: Yes 

Cell Yield Detail 

C~% Control Type Rep 1 Rep 2 Rep 3 Rep4 Rep 5 Rep 6 Rep 7 Rep 8 

0 Negative Control 37 32 33 38 32 30 35 34 

1.5 37 33 38 39 

3 49 46 45 47 

6 74 74 76 63 

11.9 89 78 80 87 

23.8 112 113 94 106 

47.6 116 122 108 109 

95.2 133 117 116 121 
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000-469-187-1 CETIS™ v1.8.7.16 Analyst: __ _ QA: __ _ 



Pseudokirchneriella subcapitata Summary Sheet 

Client: 

Work Order No.: 

StartDate: __ ._,,1J'"'-l1Cv:c...+~-'i'-'/_._l_,_l:J ___ _ 

Set up by: __ _JM,~t:;,o,:\":L------

Sample Information: 

Sample ID: 

Sample Date: 
U~-~RDSDC V.JC, )O\S-Oi:J-o)_!'i 

l\\C\,\J s /is-
Date Received: 

Sample Volume: 
tv\q~{t/I s 

Test Organism Information: 

Culture Date: 

Age of culture (Day 0): 

Zinc Reference Toxicant Results: 

Reference Toxicant ID: sc_12q 
Stock Solution ID: \S1:no\ 
Date Initiated: 

72-h IC50 (95% CL): 

72-h IC50 Reference Toxicant Mean and Range: 2\,.4- (11. b- '71.1 )Mfj /L lVl CV(%): ---'3_1f'------

Test Results: Alaal Growth 

IC25 %(v/vl 195% CU ')qt; ,l 

IC50 %1vM 195% CL) >'iS.2-

Reviewed by: Date reviewed: ~ ~ /1.5; 
I 

Version 1.1; Modified October 21, 2014 Nautilus Environmental Company !no. 



Client: 

Sample ID: 

Work Order No.: 

Culture Date: 

Culture Count: 

Time Zero Counts: 

No. of Cells/ml: 

Concentration 

o/a(v/v) 

Control 

I .t; 
'1.o 
(,, u 
I) .CJ 

' :::q .'6 
""R. l 
cit:) ... 

. 

Initials 

72-h Algal Growth Inhibition Toxicity Test 
Water Quality Measurements 

J;.t cl<: Co ev\ Setup by: 

l(-_ i'-~D3\)C_ws_2015-0S-<Pl ... ~Testoate1Time: 
(\!\, L.J 

\'? ?i4-} Test Species: Pseudokirchnerielfa subcapitata 

Age of Culture: 1d Culture Health: 
I 

1 b)-S 2 b\;t) Average: b/i:),\ CultureCellDensity(c1): 

v1 = 220,000 cells/ml x \ GV ml 

b':)::tS 'Kl"'-f' (c1) cells/ml 

'-\ 2 p,( Average: ______ >c~( _______ _ 

____ ".}-_\~'{._~[ D~'f ______ lnitial Density: #ce11s1mL+22oµLx1oµL= OjC,4\l::j UJih/rrl~ 

Water Quality Incubator Temperature 
Microplates rotated 2X per day? 

DH Temo <°C l"C\ 

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

b~ '2-'t,o J-$'. v Y-t;\ij )J:; D )i;j,D v- ,.,,,-- ..,,.., ___,/ 

i,.g J.,lf': 0 
v-

. 
/ / 

' 
:+.v 'Ji'.VO 

I / / ----I v .. ' 
=+ ,)._. 2.f,v / / v 

,_,_... 

'.::l,t) J4,D I ,/ 
.,,.,- ... ,,,...- ._/' 

::i :=r 9 <t ,i7 
I v ._.,,-- ,._..-

%.t I v ..,,.~ 

J..4-,,,. I v I../' 

~:?- '4- l> <1 ~ ~ ' v" -v· \_/' ./ / 

M\..,i \~/\ l::') \IVlll Mn M\1 fv\Ll Mll !'\.A I.::/ 1111 Cl Mil 
., 

Initial control pH: Well 1: ____ ~b~l+---- we112: __ ~0~·-a1---

we112: __ __,k~-_.a+f--Final control pH: 
1,, _c

1
. 

Well 1: ____ ~v~~---

Light intensity (lux): ?;~@ 

Instruments: Thermometer 4 
Date measured: Ml!AJ\. g /is u 

pH meter J-. Light meter ___ [~----

Sample Descriptio~"'~---~~G~\..~(--------------------------

Comments: 

Reviewed: Date reviewed: __ ~----~-· ·..o/L'_N __ _ 

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



Client: 

Work Order#: 

Sample ID: 
%1v/v) 

Concentration 
Control 

3.o 

/;J.D 

Comments: 

Reviewed by: 

Pseudokirchnerie/la subcapitata Toxicity Test Data Sheet 
72-h Algal Cell Counts 

TtcV coo.,( Start Daterrime: MC'-'4 i;fo G> 1\4oh 
\'JC?Tt Termination Date: MC'"'! 11/1c;- Q 1140[,, 

Lt-FRDSQC _ y.,;_ J.V\ 5- 05-os_rJT est set up by: ____ _,1\1\'"'"""L-'-\ ---------

Rep Count 1 Count 2 Count 3 Count 4 Comments Initials 

B ~4 
c ?ii 
D 7J I 
E ?j'.} 

G 1\ 

c 41 

A to; I 
B S4 
c 4\, l 
D 4'5 

D lo i:J 

c )l,o 

B l\b 

D C\D 

B l!i+ 
c ':';2 

c -:is 
D ~o 

Date Reviewed: ___ ~_· ___ 2_. ~J_r~-------

Version 1.0 Modified May 8, 200& Nautilus Environmental 



Pseudokirchneriella subcapitata Algal Counts 

Client: Teck Coal Start Date/Time: 08-May-15 @ 1140h 
WO#: 15377 Termination Date: 11-May-15 @ 1140h 
Sample ID: lC_FRDSDC_WS_2015-05-05_N 

Initial Cell Density: 9545 cell/ml 210000 
0.22 
0.01 

Concentration Rep Count 1 Count 2 Count 3 Count 4 Mean Cell Yield 9545.455 
% v/v (x 104

) (x 104
) (x 104

) (x 104
) (x 104

) (x 104
) 

cell/ml 
Control A 33 33 32.0 mean 32.0 

B 34 34 33.0 SD 2.203893 
c 31 31 30.0 CV 6.877396 
D 31 31 30.0 
E 37 37 36.0 
F 35 35 34.0 
G 31 31 30.0 
H 32 32 31.0 

1.5 A 33 33 32.0 
B 36 36 35.0 
c 41 41 40.0 
D 38 38 37.0 

3 A 51 51 50.0 
B 54 54 53.0 
c 46 46 45.0 
D 45 45 44.0 

6 A 75 75 74.0 
B 63 63 62.0 
c 58 58 57.0 
D 65 65 64.0 

11.9 A 97 97 96.0 
B 86 86 85.0 
c 80 80 79.0 
D 82 82 81.0 

23.8 A 108 108 107.0 
B 116 116 115.0 
c 92 92 91.0 
D 90 90 89.0 

47.6 A 83 83 82.0 
B 97 97 96.0 
c 82 82 81.0 
D 76 76 75.0 

95.2 A 73 73 72.0 
B 77 77 76.0 
c 75 75 74.0 
D 70 70 69.0 



CETIS Analytical Report Report Date: 20 May-15 14:01 (p 1 of 2) 

15377d I oo-oos1-8097 Test Code: 

EC Alga Growth Inhibition Test Nautilus Environmental 

Analysis ID: 10-3885-9475 
Analyzed: 20 May-1513:59 

Batch ID: 12-8273-8012 

Start Date: 08 May-1511:40 

Ending Date: 11 May-1511:40 

Duration: 72h 

Sample ID: 20-4735-3291 

Sample Date: 05 May-1513:32 

Receive Date: 06 May-15 08:34 

Sample Age: 70h (6 'C) 

Linear Interpolation Options 

X Transform Y Transform 

Log(X+1) Linear 

Residual Analysis 

Attribute Method 

Endpoint: Cell Yield 
Analysis: Linear Interpolation (lCPIN) 

Test Type: Cell Growth 

Protocol: ECIEPS 11RMl25 

Species: Pseudokirchneriella subcapitata 

Source: In-House Culture 

Code: 7 A0821 CB 

Material: 
Source: 
Station: 

Water Sample 
Teck Coal (TECK COAL) 

LC_FRDSDC_WS_2015-05-05_N 

CETIS Version: CETISv1 .8.7 

Official Results: Yes 

Analyst: Mimi Tran 
Diluent: Deionized Water+ nutrients 

Brine: 

Age: 7d 

Client: Teck Coal 

Project 

Seed Resamples Exp 95% CL Method 

122847 200 Yes Two-Point Interpolation 

Test Stat Critical P-Value Decision{a:5°/o} 
Control Trend Mann-Kendall Trend 0.7295 Non-significant Trend in Controls 

Point Estimates 

Level % 95% LCL 95% UCL TU 95% LCL 95% UCL 

ICS >95.2 NIA NIA <1.05 NA NA 
IC10 >95.2 NIA NIA <1.05 NA NA 
IC15 >95.2 NIA NIA <1.05 NA NA 
IC20 >95.2 NIA NIA <1.05 NA NA 
IC25 >95.2 NIA NIA <1.05 NA NA 
IC40 >95.2 NIA NIA <1.05 NA NA 
ICSO >95.2 NIA NIA <1.05 NA NA 

Cell Yield Summary Calculated Variate 

C-0/o Control Type Count Mean Min Max Std Err Std Dev CV% %Effect 
0 Negative Control 8 32 30 36 0.7792 2.204 6.89% 0.0% 
1.5 4 36 32 40 1.683 3.367 9.35% -12.5% 
3 4 48 44 53 2.121 4.243 8.84% -50.0% 
6 4 64.25 57 74 3.568 7.136 11.11% -100.8% 
11.9 4 85.25 79 96 3.794 7.588 8.9% -166.4% 
23.8 4 100.5 89 115 6.292 12.58 12.52°/o -214.1% 
47.6 4 83.5 75 96 4.444 8.888 10.64% -160.9% 
95.2 4 72.75 69 76 1.493 2.986 4.11% -127.3% 

Cell Yield Detail 

C-% Control Type Rep 1 Rep 2 Rep 3 Rep4 Reps Rep6 Rep 7 Rep 8 
0 Negative Control 32 33 30 30 36 34 30 31 

1.5 32 35 40 37 
3 50 53 45 44 

6 74 62 57 64 
11.9 96 85 79 81 
23.8 107 115 91 89 
47.6 82 96 81 75 
95.2 72 76 74 69 

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



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 10-3885-9475 
Analyzed: 20 May-15 13:59 

Graphics 

• 

. ' 

, .• 

000-469-187-1 

Endpoint: Cell Yield 
Analysis: Linear Interpolation (ICPlN) 

-·- ·• 

• 

CETIS™ v1.8.7.16 

Report Date: 
Test Code: 

20 May-15 14:01 (p 2 of 2) 
15377d I 00-0051-8097 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: __ _ QA: __ _ 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 17-2147-6863 Endpoint: Cell Yield 

Analyzed: 20 May-15 14:00 Analysis: Parametric-Control vs Treatments 

Batch ID: 12-8273-8012 Test Type: Cell Growth 

Start Date: 08 May-1511:40 Protocol: EC/EPS 1/RM/25 

Ending Date: 11 May-1511:40 Species: Pseudokirchneriella subcapitata 
Duration: 72h Source: In-House Culture 

Sample ID: 20-4735-3291 Code: 7A0821CB 

Sample Date: 05 May-1513:32 Material: Water Sample 

Receive Date: 06 May-15 08:34 Source: Teck Coal (TECK COAL) 

Sample Age: 70h (6 "C) Station: LC_FRDSDC_WS_2015-05-05_N 

Data Transform Zeta Alt Hyp Trials Seed 

Untransformed NA C<T NA NA 

Dunnett Multiple Comparison Test 

Control vs C-o/n Test Stat Critical MSD OF P-Value 

Negative Control 1.5 1.004 2.526 10.07 10 0.5495 
3• 4.014 2.526 10.07 10 0.0013 
6. 8.091 2.526 10.07 10 <0.0001 

11.9* 13.36 2.526 10.07 10 <0.0001 
23.8. 17.19 2.526 10.07 10 <0.0001 
47.6• 12.92 2.526 10.07 10 <0.0001 
95.2* 10.22 2.526 10.07 10 <0.0001 

Auxiliary Tests 

Attribute Test Test Stat Critical P-Value 

Control Trend Mann-Kendall Trend 0.7295 

ANOVA Table 

Source Sum Squares Mean Square OF F Stat 
Between 21104.5 3014.928 7 71.16 
Error 1186.25 42.36607 28 
Total 22290.75 35 

Distributional Tests 

Attribute Test Test Stat Critical P-Value 

Variances Bartlett Equality of Variance 17.08 18.48 0.0169 
Distribution Shapiro-Wilk W Normality 0.9609 0.9166 0.2287 

Cell Yield Summary 

C-°!n Control Type Count Mean 95'Yo LCL 95°/n UCL Median 

0 Negative Control 8 32 30.16 33.84 31.5 
1.5 4 36 30.64 41.36 36 
3 4 48 41.25 54.75 47.5 
6 4 64.25 52.9 75.6 63 
11.9 4 85.25 73.18 97.32 83 
23.8 4 100.5 80.48 120.5 99 
47.6 4 83.5 69.36 97.64 81.5 
95.2 4 72.75 68 77.5 73 

000-469-187-1 CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

20 May-15 14:01(p1 of 2) 

15377d I 00-0051-8097 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Mimi Tran 
Diluent: Deionized Water+ nutrients 

Brine: 

Age: 7d 

Client: Teck Coal 

Project: 

PMSD NOEL LOEL TOEL TU 
31.5o/o 1.5 3 2.121 66.67 

P-Type Decision{a:5°/o) 

CDF Non-Significant Effect 

CDF Significant Effect 

CDF Significant Effect 

CDF Significant Effect 

CDF Significant Effect 

CDF Significant Effect 

CDF Significant Effect 

Decision(a:5%) 

Non-significant Trend in Controls 

P-Value Decision(a:5°/o) 

<0.0001 Significant Effect 

Decision( a: 1°/o) 

Equal Variances 

Normal Distribution 

Min Max Std Err CV% °lo Effect 

30 36 0.7792 6.89% o.0°1o 
32 40 1.683 9.35°/o -12.5% 

44 53 2.121 8.84% -50.0°/o 

57 74 3.568 11.11% -100.So/o 

79 96 3.794 8.9o/o -166.4% 

89 115 6.292 12.52% -214.1% 

75 96 4.444 10.64% -160.9% 

69 76 1.493 4.11o/o -127.3°.lii 

Analyst: __ _ QA: __ _ 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 17-2147-6863 Endpoint: Cell Yield 
Analyzed: 20 May-15 14:00 Analysis: Parametric-Contra! vs Treatments 

Cell Yield Detail 

C-% Control Type Rep 1 Rep 2 Rep 3 Rep4 Rep 5 

0 Negative Control 32 33 30 30 36 

1.5 32 35 40 37 

3 50 53 45 44 
6 74 62 57 64 

11.9 96 85 79 81 

23.8 107 115 91 89 

47.6 82 96 81 75 

95.2 72 76 74 69 
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000-469-187-1 CETIS™ v1 .8.7.16 

• 

Report Date: 

Test Code: 

20 May-1514:01(p2 of 2) 

15377d I oo-oo51-so97 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Rep 6 Rep 7 Reps 

34 30 31 

• 
• 

• • 

• •• • .. .,,. 

... s o.o !.$ l,0 l.S 

Ro•klts 

Analyst: __ _ QA: __ _ 



Pseudokirchneriel/a subcapitata Summary Sheet 

Client Start Date: _ _..M'-"04""+-+T+~i...IS'-----
Work Order No.: Set up by: __ _,,IJl'..l.!l:<l.J _____ _ 

Sample Information: 

Sample ID: LCDCDS ir1;_110\'?-Ct:J-CCJ~N 
Sample Date: 

Date Received: 
!V\Q,~ t; (IC; 

Sample Volume: 

Test Organism Information: 

Culture Date: 

Age of culture (Day 0): 
L/10.,~ I /i S 

Zinc Reference Toxicant Results: 

Reference Toxicant JD: SC-11.q 
Stock Solution ID: 
Date Initiated: 

72-h ICSO (95% CL): 

72-h ICSO Reference Toxicant Mean and Range: 26.4· (11. b- IJI. I )4/L i;Vl CV(%): ----'3"-11-'-----

Test Results: Aloal Growth 

IC25 %!v/v\ 195% CL\ )l\i?.2-
ICSO %lvfv\ 195% CU )ql.j,"2-. 

Reviewed by: Date reviewed: J1..~ 4 / t.J-

Version 1. 1; Modified October 21, 2014 Nautilus Environmental Company fnc, 



Client: 

Sample ID: 

Work Order No.: 

72-h Algal Growth Inhibition Toxicity Test 
Water Quality Measurements 

\fc\( loo.\ Setup by: 

Test Date/Time: 

Test Species: Pseudokirchnerielfa subcapitata 

Culture Date: ~Jl(\,lj I /lt:J Age of Culture: {Jo( Culture Health: 
I 

Culture Count: 1 4'.?i\? 2 4J5 b Average: 4.f).bJ Culture Cell Density (c1): 

v1 = 
220,000cells/mlx \bO ml Sr11L 
(c1) "\-'\).') x!O+ cells/ml 

Time Zero Counts: Average: ----~)--+j ________ _ 

No. of Cells/ml: _____ ],~\_"-_i_0_4 _____ 1nitial Density: #cells/mL+220µLx10µL= 0\14\:r C€\is/ml-

Concentration Water Quality Incubator Temperature 
Microplates rotated 2X per day? 

%(v/v) pH Temp t°C) ("Cl 

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

b-~ 24.v 21:; 1) Jb,,O 2-4', 13 2!:], D v ..,. 
1/ v 

\' t;, lo.~ 24-o 
,_. 

~ / 
3.c =t.D 2..f: 17 v r ~ / 

b.D =J. I 24.i) I j/ ,--- --- / 

11'1' 1.v 14 D \ v ;"" v- / 
2~-~ :::r.+ 2fo I ........ ...... ,,......- / 

"'l-=t .h 'i.:t 2{v I v ,_. v _,_.... 
' 

~{~ ,_ 

~1;,2- ~.O 2fo Jr -,!/ J., 'ii / ;--· v / 

Initials Ml:l 1\1\ \ ;i IY)t) Mu vi\1.::i fv\C) l\i\ 1.:-i MlJ \V\l) ~/1\..1 

Initial control pH: Well 1: ____ ~b_-_9; ___ _ I - \) we112: ___ ~0_0 __ _ 

Final control pH: Well 1 =-----'b~· _,01'----- Well 2: ___ ib~·~(~, __ 

Light intensity (lux): 4t D 0 Date measured: 
! 

Instruments: Thermometer ~ pH meter ____ :l-___ Light meter __ -+j ___ _ 

sample Descriptio~n'~-~<:.~\f'~C~\~r_1'-'-'s,_· ~""~e~-'?1'-1-'P-'. -->V'-'C~.eS=e~l'1-~----------------
Comments: 

Reviewed: Date reviewed: ___ ~~---?j_L·~f'-'~,..---

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



Pseudokirchnerie/la subcapitata Toxicity Test Data Sheet 
72-h Algal Cell Counts 

Client: Tf'C k_ tocJ Start Date/Time: _ _,..h .. 1[!,,=';;r) '9-_., +/+1 t+,,,..(c:_·_p~,t~r-o_h-+------
Work Order#: \ "i ?i}j Termination Date: -~l\~~~ci:;=i+J ~I,,,_, ~/~P~·-\~',:;_' +I )z+-'_D'_o_h~, ___ _ 
Sample ID: i-('j)('j)5'_1'JS_ )<>15-c~-<ii-~Test set up by: I A,!-

----~=;.---------o/o<vtv\ 
Concentration Rep Count 1 Count 2 Count3 Count 4 Comments Initials 

Control A 4-"v mll 
B '"7~ 
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Comments: 

Reviewed by: Date Reviewed: ____ ~-~-'~_'1f_/~f-f' ______ _ 

Version 1,0 Modified May 8, 2008 Nautilus Environmental 



Pseudokirchneriel/a subcapitata Algal Counts 

Client: Teck Coal Start Date/Time: 07-May-15@ 1300h 
WO#: 15377 Termination Date: 10-May-15@ 1300h 
Sample ID: lC_DCDS_ WS_2015-05-05_N 

Initial Cell Density: 9545 cell/ml 210000 
0.22 
0.01 

Concentration Rep Count 1 Count 2 Count 3 Count 4 Mean Cell Yield 9545.455 
% v/v (x 104

) (x 104
) (x 104

) (x 104
) (x 104

) (x 10
4

) 

cell/ml 
Control A 40 40 39.0 mean 35.2 

B 38 38 37.0 SD 3.090885 
c 32 32 31.0 CV 8.7883 
D 33 33 32.0 
E 38 38 37.0 
F 39 39 38.0 
G 33 33 32.0 
H 36 36 35.0 

1.5 A 42 42 41.0 
B 38 38 37.0 
c 45 45 44.0 
D 35 35 34.0 

3 A 63 63 62.0 
B 58 58 57.0 
c 61 61 60.0 
D 53 53 52.0 

6 A 75 75 74.0 
B 69 69 68.0 
c 62 62 61.0 
D 74 74 73.0 

11.9 A 81 81 80.0 
B 86 86 85.0 
c 95 95 94.0 
D 83 83 82.0 

23.8 A 107 107 106.0 
B 112 112 111.0 
c 132 132 131.0 
D 129 129 128.0 

47.6 A 156 156 155.0 
B 138 138 137.0 
c 131 131 130.0 
D 136 136 135.0 

95.2 A 135 135 134.0 
B 139 139 138.0 
c 134 134 133.0 
D 126 126 125.0 



CETIS Analytical Report Report Date: 20May-1513:54(p1 of 2) 

15377c I 21-0102-5878 Test Code: 

EC Alga Growth Inhibition Test Nautilus Environmental 

Analysis ID: 02-4292-0299 

Analyzed: 20 May-1513:54 

Batch ID: 

Start Date: 

12-5093-4433 

07 May-1513:00 

Ending Date: 10 May-15 13:00 

Duration: 72h 

Sample ID: 12-7328-6829 

Sample Date: 05 May-1511:14 

Receive Date: 06 May-15 08:34 

Sample Age: 50h (7.8 °C) 

Linear Interpolation Options 

X Transform Y Transform 

Log(X+1) Linear 

Residual Analysis 

Attribute Method 

Endpoint: Cell Yield 

Analysis: Linear Interpolation (ICPIN) 

Test Type: Cell Growth 

Protocol: ECIEPS 11RMl25 

Species: Pseudokirchneriella subcapitata 

Source: In-House Culture 

Code: 4BE4DOAD 

Material: Water Sample 

Source: Teck Coal (TECK COAL) 

Station: LC _DCDS _ WS _2015-05-05_N 

Seed Resamples Exp 95% CL 

516634 200 Yes 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Mimi Tran 

Diluent: Deionized Water+ nutrients 

Brine: 

Age: 6d 

Client: Teck Coal 

Project: 

Method 

Two-Point Interpolation 

Test Stat Critical P-Value Oecision(a:5%) 

Control Trend Mann-Kendall Trend 0.5540 Non-significant Trend in Controls 

Point Estimates 

Level % 95°/o LCL 95o/o UCL TU 95o/o LCL 95o/o UCL 

IC5 >95.2 NIA NIA <1.05 NA NA 
IC10 >95.2 NIA NIA <1.05 NA NA 
IC15 >95.2 NIA NIA <1.05 NA NA 
IC20 >95.2 NIA NIA <1.05 NA NA 
IC25 >95.2 NIA NIA <1.05 NA NA 
IC40 >95.2 NIA NIA <1.05 NA NA 
IC50 >95.2 NIA NIA <1.05 NA NA 

Cell Yield Summary Calculated Variate 

C-% Control Type Count Mean Min Max Std Err Std Dev CV% 0/oEffect 

0 Negative Control 8 35.13 31 39 1.093 3.091 8.8% 0.0% 

1.5 4 39 34 44 2.198 4.397 11.27% -11.03% 

3 4 57.75 52 62 2.175 4.349 7.53% -64.41%i 

6 4 69 61 74 2.972 5.944 8.62°/o -96.44o/o 

11.9 4 85.25 80 94 3.092 6.185 7.26°/o -142.7% 
23.8 4· 119 106 131 6.178 12.36 10.38%1 -238.8% 

47.6 4 139.3 130 155 5.452 10.9 7.83% -296.4% 
95.2 4 132.5 125 138 2.723 5.447 4.11% -277.2% 

Cell Yield Detail 

C-0/o Control Type Rep 1 Rep 2 Rep 3 Rep4 Rep 5 Rep6 Rep7 Rep 8 

0 Negative Control 39 37 31 32 37 38 32 35 

1.5 41 37 44 34 

3 62 57 60 52 

6 74 68 61 73 

11.9 80 85 94 82 
23.8 106 111 131 128 

47.6 155 137 130 135 

95.2 134 138 133 125 

000-469-187-1 CETIS™ v1.8.7.16 Analyst __ _ QA:. __ _ 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 02-4292-0299 Endpoint: Cell Yield 
Analyzed: 20 May-15 13:54 Analysis: Linear Interpolation (ICPIN) 

Graphics 

000-469-187-1 CETIS'M v1.8.7.16 

Report Date: 

Test Code: 

20 May-15 13:54 (p 2 of 2) 

15377c 121-0102-5878 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: __ _ QA: __ _ 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 15-5623-5728 

Analyzed: 20 May-1513:54 

Batch ID: 12-5093-4433 

Start Date: 07 May-15 13:00 

Ending Date: 10 May-1513:00 

Duration: 72h 

Sample ID: 12-7328-6829 

Sample Date: 05 May-1511:14 

Receive Date: 06 May-15 08:34 

Sample Age: 50h (7.8 °C) 

Data Transform Zeta 
Untransformed NA 

Dunnett Multiple Comparison Test 

Control vs C-0/o 

Negative Control 1.5 
3• 

5• 
11.9* 
23.8. 
47.6. 

95.2' 

Auxiliary Tests 

Attribute Test 

Endpoint: Cell Yield 

Analysis: Parametric-Contra! vs Treatments 

Test Type: Cell Growth 

Protocol: EC/EPS 1/RM/25 

Species: Pseudokirchneriella subcapitata 

Source: In-House Culture 

Code: 

Material: 

4BE4DOAD 

Water Sample 

Source: Teck Coal (TECK COAL) 

Station: LC _DCDS _ WS_ 2015-05-05 _N 

Alt Hyp Trials Seed 

C <T NA NA 

Test Stat Critical MSD OF P-Value 

0.9265 2.526 10.57 10 0.5884 

5.41 2.526 10.57 10 <0.0001 

8.099 2.526 10.57 10 <0.0001 

11.98 2.526 10.57 10 <0.0001 

20.05 2.526 10.57 10 <0.0001 

24.9 2.526 10.57 10 <0.0001 

23.28 2.526 10.57 10 <0.0001 

Test Stat Critical P-Value 

Control Trend Mann-Kenda!! Trend 0.5540 

ANOVA Table 

Source Sum Squares Mean Square OF F Stat 
Between 56531.43 8075.918 7 173.1 
Error 1306.125 46.64732 28 
Total 57837.55 35 

Distributional Tests 

Attribute Test Test Stat Critical P-Value 

Variances Bartlett Equality of Variance 11.53 18.48 0.1170 
Distribution Shapiro-Wilk W Normality 0.9875 0.9166 0.9495 

Cell Yield Summary 

C-0/o Control Type Count Mean 95°/o LCL 95% UCL Median 

0 Negative Control 8 35.13 32.54 37.71 36 
1.5 4 39 32 46 39 
3 4 57.75 50.83 64.67 58.5 
6 4 69 59.54 78.46 70.5 
11.9 4 85.25 75.41 95.09 83.5 
23.8 4 119 99.34 138.7 119.5 
47.6 4 139.3 121.9 156.6 136 
95.2 4 132.5 123.8 141.2 133.5 

000-469-187-1 CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

20 May-15 13:55 (p 1 of 2) 
15377c 121-0102-5878 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Mimi Tran 
Diluent: Deionized Water+ nutrients 

Brine: 

Age: 6d 

Client: Teck Coal 

Project: 

PMSD NOEL LOEL TOEL TU 
30.1% 1.5 3 2.121 66.67 

P-Type Decision(a:5%) 

GDF Non-Significant Effect 
GDF Significant Effect 
CDF Significant Effect 

CDF Significant Effect 

CDF Significant Effect 

CDF Significant Effect 

CDF Significant Effect 

Decision{a:5o/o) 

Non-significant Trend in Controls 

P-Value Decision{a:5%) 

<0.0001 Significant Effect 

Decision{a:1%) 

Equal Variances 

Norma! Distribution 

Min Max Std Err CV0/o %Effect 

31 39 1.093 8.8% O.Oo/o 
34 44 2.198 11.27°/c -11.03% 

52 62 2.175 7.53% -64.41% 

61 74 2.972 8.62% -96.44% 

80 94 3.092 7.26% -142.7% 

106 131 6.178 10.38% -238.8°/o 
130 155 5.452 7.83% -296.4% 

125 138 2.723 4.11°/o -277.2°/o 

Analyst: __ _ QA: __ _ 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 15-5623-5728 Endpoint: Cell Yield 
Analyzed: 20 May-15 13:54 Analysis: Parametric-Control vs Treatments 

Cell Yield Detail 

C-o/o Control Type Rep 1 Rep 2 Rep 3 Rep4 Reps 
0 Negative Control 39 37 31 32 37 
1.5 41 37 44 34 

3 62 57 60 52 

6 74 68 61 73 

11.9 80 85 94 82 
23.8 106 111 131 128 

47.6 155 137 130 135 

95.2 134 138 133 125 

Graphics 

~ ·····t!=i···· 

'' 

000-469-187-1 CET!S™ v1.8.7.16 

Report Date: 

Test Code: 

20 May-15 13:55 (p 2 of 2) 

15377c 121-0102-5878 

Nautilus Environmental 

CETIS Version: CETISv1 .8.7 

Official Results: Yes 

Rep 6 Rep 7 Rep 8 

38 32 35 

• 
• 

• 
•• 

• • 

,, ,, 1.> M <-> 

Analyst: __ _ QA: __ _ 



Pseudokirchneriel/a subcapitata Summary Sheet 

. I "J2=n· 
Start Date: tv\OI.~ '0/15 
Set up by: \\A tr 

Client: 

Work Order No.: 

Sample Information: 

Sample ID: 

Sample Date: 

Date Received: 

Sample Volume: 

Test Organism Information: 

Culture Date: 

Age of culture (Day 0): 

Zinc Reference Toxicant Results: 

Reference Toxicant ID: SC..11.°' 
Stock Solution ID: 
Date Initiated: 

72-h IC50 (95% CL): 

72-h ICSO Reference Toxicant Mean and Range: 2\,.4- (1;i. b- \;;"I.I J,llll;j /L :tvi CV(%): _ __:3:..q.:__ __ _ 

Test Results: Alaal Growth 

IC25 'folv/v\ 195% CU )C\~.::i. 

IC50 %1v/v\ 195% CU >l1i::J,2. 

Reviewed by: Date reviewed: __ ~=-·-~~4~(..,1£~-

Version 1.1; Modified October 21, 2014 Nautl!us Environmental Company Inc. 



Client: 

Sample ID: 

Work Order No.: 

Culture Date: 

Culture Count: 

Time Zero Counts: 

No. of Cells/ml: 

Concentration 

o/o(VIV) 

Control 

\.bi 
3:--o 
b.u 
\\ 0 
)-~ '6 
4q.k, 
11t; 2-

Initials 

72-h Algal Growth Inhibition Toxicity Test 
Water Quality Measurements 

·\~ct C,oa,( Setup by: 

Test Date/Time: L-f_j f.l?_wS-:lv 1'5-~ ~ -'1>6_ N 
1~1~3-- Test Species: Pseudokirchnerie/fa subcapitata 

Age of Culture: _""f~d~_Culture Health: 

Average: Culture Cell Density {c1): 

ml 

cells/ml 

~--"J._i __ ~2_:l-~I- Average: __ J-~I ___________ _ 

_____ J._1~><~1-~0_4 _____ 1nma1 Density: #cells/ml+ 220 µL x 10 µL = tf t;! 4i:J C{·\.t1 /ml 
Water Quality Incubator .Temperature 

Microplates rotated 2X per day? 
pH Temp (°C ~oC) 

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

t.0 2"'f.v )I::), 0 J."tl0 )17,S) )'j.0 v ,/ ,/ v 
6 Li ).4,o I .......- ....--- ,/ v I i 

:::f. 6 ).f;D ,,.,, ,.,,, ,,/ ,_,_...-

::+.?> J.4,v I '-"' v 
...,.,... 

,/ 

i-.t:; 2."\-,.1) ,,...... ,_,,, ./ v 
=! .1:- 24. i) I .,,-- v· ;./ {./ 

i- .°i :Z.<f,o I I 
,...,.... v v .,,--

J.,. ' 'J j, ,/ ,/ v ?) .-:i.- 24.v 
__... _.,/ 

fif\ Ll ~111:1 l\!\ll i\'I~ tJ\tl 1v\Ll H,\L1 \\i\ti MC"'\ Will 

Initial control pH: Well 1: ____ b~·-31----- Well 2: ___ b~.9~--
Final control pH: Well 1: ____ "'h~·-"1----- Well 2: ___ ~b_.--l]--

Light intensity (lux~): ___ ?J~~~SD_.~--'------- Date measured: 

Instruments: Thermome~te~r ___ 4~-- pH meter ___ )-____ Light meter I 

Sample Description~=---~C~\~f=~lf __________________________ _ 

Comments: 

Reviewed: Date reviewed: __ ~~=~~-·2-o_/f--C!-\,,_ __ 

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



Client: 

Work Order#: 

Sample ID: 
%1v/v) 

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

le C \:'. CO cJ Start Date/Time: -~M'"'"Q,~aj+-'"6~/i_l_'J..,Q~p~D-"...,~~----
1Cj1J 1 "t Termination Date: ---'l\!"'~-'°'+'1 ~\ l_/'"'"/""\i"~Q=' --"I )-~ov~h~----

\,C_ LCCj _lfiS,-)C \5'- ot;-oLtJ Test set up by: ____ "'-"'L:""----------

Concentration Rep Count 1 Count 2 Count 3 Count 4 Comments Initials 
Control A );? 

B li2-
c kl 

G Ji? 
H '14 I 
A b\ 
B 1,,7, 

C :fD 
D bo 
A 2A 

3.o B ?;/ 
c Ill 

i 

D '1-b 
A [2D 

D \O\S 
A \:l-/ 

l I q B 17,0 
C \IO 

A \Ii' ', 

B fL-4 
c I\ I 
D \\4 

D L,c; 

A ·-:2, 

B "t I ' I 

D •-I<> 

Comments: 

Reviewed by: 

Version 1,0 Modified May 8, 2008 Nautilus Environmental 



Pseudokirchnerie//a subcapitata Algal Counts 

Client: Teck Coal Start Date/Time: 08-May-15 @ 1200h 
WO#: 15377 Termination Date: 11-May-15@ 1200h 
Sample ID: lC _lC5_ WS_2015-05-06_N 

Initial Cell Density: 9545 cell/ml 210000 
0.22 
0.01 

Concentration Rep Count 1 Count 2 Count 3 Count 4 Mean Cell Yield 9545.455 
o/o v/v (x 104

) (x 104
) (X 104

) (x 104
) (x 104

) (x 104
) 

cell/ml 
Control A 33 33 32.0 mean 33.3 

B 32 32 31.0 SD 3.011881 
c 41 41 40.0 CV 9.045923 
D 33 33 32.0 
E 36 36 35.0 
F 32 32 31.0 
G 33 33 32.0 
H 34 34 33.0 

1.5 A 61 61 60.0 
B 63 63 62.0 
c 70 70 69.0 
D 60 60 59.0 

3 A 84 84 83.0 
B 81 81 80.0 
c 81 81 80.0 
D 76 76 75.0 

6 A 120 120 119.0 
B 109 109 108.0 
c 93 93 92.0 
D 108 108 107.0 

11.9 A 121 121 120.0 
B 130 130 129.0 
c 110 110 109.0 
D 108 108 107.0 

23.8 A 117 117 116.0 
B 124 124 123.0 
c 111 111 110.0 
D 114 114 113.0 

47.6 A 85 85 84.0 
B 97 97 96.0 
c 88 88 87.0 
D 95 95 94.0 

95.2 A 83 83 82.0 
B 71 71 70.0 
c 75 75 74.0 
D 66 66 65.0 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 04-4163-8071 

Analyzed: 20 May-15 12:33 

Batch ID: 

Start Date: 

08-1217-8386 

08 May-1512:00 

Ending Date: 11 May-1512:00 

Duration: 72h 

Sample ID: 11-8749-7839 

Sample Date: 05 May-15 14:02 

Receive Date: 06 May-15 08:34 

Sample Age: 70h (6.8 'C) 

Linear Interpolation Options 

X Transform Y Transform 

Log(X+1} Linear 

Residual Analysis 

Attribute Method 

Endpoint: 
Analysis: 

Test Type: 

Protocol: 

Species: 
Source: 

Code: 

Material: 

Source: 
Station: 

Seed 

791042 

Control Trend Mann-Kendall Trend 

Point Estimates 

Level % 95o/o LCL 950/o UCL TU 

IC5 59.45 53.3 89.68 1.682 

IC10 74.18 59.96 

IC15 6.9 NIA 1.081 
IC20 >95.2 NIA NIA <1.05 
IC25 >95.2 NIA NIA <1.05 

IC40 >95.2 NIA NIA <1.05 

IC50 >95.2 NIA NIA <1.05 

Cell Yield Summary 

C-°lo Control Type Count Mean 

0 Negative Control 8 33.25 
1.5 4 62.5 

3 4 79.5 
6 4 106.5 
11.9 4 116.3 
23.8 4 115.5 
47.6 4 90.25 
95.2 4 72.75 

Cell Yield Detail 

C-o/o Control Type Rep 1 Rep 2 

0 Negative Control 32 31 

1.5 60 62 

3 83 80 

6 119 108 

11.9 120 129 

23.8 116 123 

47.6 84 96 

95.2 82 70 

000-469-187 -1 

Cell Yield 

Linear Interpolation (ICPIN} 

Cell Growth 

ECIEPS 11RMl25 

Pseudokirchneriella subcapitata 

In-House Culture 

46C7C76F 

Water Sample 

Teck Coal (TECK COAL} 

LC_LC5_WS_2015-05-06_N 

Report Date: 

Test Code: 

20May-1513:50(p1of2) 

15377b I 12-5826-8431 

Nautilus Environmental 

CETtS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Mimi Tran 
Diluent: Deionized Water+ nutrients 

Brine: 

Age: 7d 

Client: Teck Coal 

Project: 

Resamples Exp 95°/o CL Method 

200 Yes Two-Point Interpolation 

Test Stat Critical P·Value Decision(a:5%) 

0.9122 Non-significant Trend in Controls 

95% LCL 950/o UCL 

1.115 6 11\\,~ 

NA 1.668 ) Dis.1 •/. {v /<) l'IH:i 
NA 1.495 

NA NA 

NA NA 

NA NA 

NA NA 

Calculated Variate 

Min Max Std Err Std Dev CV% °lo Effect 

31 40 1.065 3.012 9.06% 0.0% 

59 69 2.255 4.509 7.22o/o -87.97% 

75 83 1.658 3.317 4.17% -139.1% 

92 119 5.545 11.09 10.41% -220.3% 

107 129 5.121 10.24 8.81% -249.6% 

110 123 2.784 5.568 4.82% -247.4% 

84 96 2.839 5.679 6.29% -171.4°/o 

65 82 3.591 7.182 9.87% -118.8% 

Rep 3 Rep4 Rep 5 Reps Rep? Rep 8 

40 32 35 31 32 33 

69 59 

80 75 

92 107 

109 107 

110 113 

87 94 

74 65 

CETIS'M v1.8.7.16 Analyst: __ _ 

tbJ:-_/ 
dvwz-2i£.f" 

QA:. __ _ 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 04-4163-8071 
Analyzed: 20 May-15 12:33 

Graphics 

" . 

000-469-187-1 

fl 

' 

j>- -·•. 

Endpoint: Cell Yield 
Analysis: Linear Interpolation (ICPIN) 

'" 

CETIS'M v1.8.7.16 

Report Date: 
Test Code: 

20 May-15 13:50 (p 2 of 2) 
15377b I 12-5826-8431 

Nautilus Environmental 

CETIS Version: CETISv1 .8.7 
Official Results: Yes 

r&t· 
Jvt t<Jl 1--/ 1 { 

Analyst: __ _ QA:. __ _ 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 13-5688-7537 Endpoint: Cell Yield 
Analyzed: 20 May-15 12:33 Analysis: Parametric-Control vs Treatments 

Batch ID: 08-1217-8386 Test Type: Cell Growth 

Start Date: 08 May-1512:00 Protocol: EC/EPS 1/RM/25 

Ending Date: 11 May-1512:00 Species: Pseudokirchneriella subcapitata 

Duration: 72h Source: In-House Culture 

Sample ID: 11-8749-7839 Code: 46C7C76F 

Sample Date: 05 May-1514:02 Material: Water Sample 

Receive Date: 06 May-15 08:34 Source: Teck Coal (TECK COAL) 

Sample Age: 70h (6.8 "C) Station: LC_LC5_WS_2015-05-06_N 

Data Transform Zeta Alt Hyp Trials Seed 

Untransformed NA C<T NA NA 

Dunnett Multiple Comparison Test 

Control vs C¥o/o Test Stat Critical MSD OF P-Value 

Negative Control 1.5* 7.34 2.526 10.07 10 <0.0001 
3• 11.61 2.526 10.07 10 <0.0001 

6' 18.38 2.526 10.07 10 <0.0001 
11.9* 20.83 2.526 10.07 10 <0.0001 

23.8' 20.64 2.526 10.07 10 <0.0001 
47.6' 14.3 2.526 10.07 10 <0.0001 
95.2* 9.912 2.526 10.07 10 <0.0001 

Auxiliary Tests 

Attribute Test Test Stat Critical P-Value 

Control Trend Mann-Kendall Trend 0.9122 

ANOVA Table 

Source Sum Squares Mean Square OF F Stat 

Between 32400.55 4628.651 7 109.3 
Error 1185.75 42.34821 28 
Total 33586.3 35 

Distributional Tests 

Attribute Test Test Stat Critical P-Value 
Variances Bartlett Equality of Variance 10.99 18.48 0.1389 
Distribution Shapiro-Wilk W Normality 0.9801 0.9166 0.7486 

Cell Yield Summary 

C-0/o Control Type Count Mean 95% LCL 95o/o UCL Median 

0 Negative Control 8 33.25 30.73 35.77 32 
1.5 4 62.5 55.32 69.68 61 
3 4 79.5 74.22 84.78 80 
6 4 106.5 88.85 124.1 107.5 
11.9 4 116.3 99.95 132.5 114.5 
23.8 4 115.5 106.6 124.4 114.5 
47.6 4 90.25 81.21 99.29 90.5 
95.2 4 72.75 61.32 84.18 72 

000-469-187-1 CETIS'M v1.8.7.16 

Report Date: 

Test Code: 

20 May-1513:50 (p 1 of 2) 

15377b I 12-5826-8431 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Mimi Tran 

Diluent: Deionized Water+ nutrients 

Brine: 

Age: 7d 

Client: Teck Coal 

Project: 

PMSD NOEL LOEL TOEL TU 
<1.5 1.5 NA >66.67 

P-Type Decision(a:5%) 

CDF Significant Effect 
CDF Significant Effect 
CDF Significant Effect 
CDF Significant Effect 
CDF Significant Effect 
CDF Significant Effect 
CDF Significant Effect 

Decision(a:5%) 
Non-significant Trend in Controls 

P-Value Decision(a:5°/o) 

<0.0001 Significant Effect 

Decision(a:1 o/o) 

Equal Variances 
Norma! Distribution 

Min Max Std Err CV0/o %Effect 

31 40 1.065 9.06o/o 0.0% 
59 69 2.255 7 .22o/o -87.97°/o 

75 83 1.658 4.17% -139.1%1 
92 119 5.545 10.41% -220.3°/a 
107 129 5.121 8.81o/o -249.6°/o 
110 123 2.784 4.82% -247.4% 
84 96 2.839 6.29% -171.4% 
65 82 3.591 9.87% -118.8% 

Analyst: __ _ QA: __ _ 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 13-5688-7537 Endpoint: Cell Yield 
Analyzed: 20 May-1512:33 Analysis: Parametric-Contra! vs Treatments 

Cell Yield Detail 

C-0/o Control Type Rep 1 Rep 2 Rep3 Rep4 Rep5 
0 Negative Control 32 31 40 32 35 
1.5 60 62 69 59 
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6 119 108 92 107 
11.9 120 129 109 107 
23.8 116 123 110 113 

47.6 84 96 87 94 
95.2 82 70 74 65 

Graphics 

El 

............................. -- ---------- .. ·---·····-························- ........ ~d""l~~L .. 

" 

'" 

000-469-187-1 CETIS'M v1.8.7.16 

• 

Report Date: 

Test Code: 

20 May-1513:50 (p 2 of 2) 

15377b 112-5826-8431 

Nautilus Environmental 

CETIS Version: CETISv1 .8.7 
Official Results: Yes 

Rep 6 Rep 7 Rep 8 
31 32 33 

• 
• 

• • 

Analyst:. __ _ QA: __ _ 



 

APPENDIX E – Analytical Chemistry 



GH_ER2 (0200378)

statistic sample_date ALUMINUM (D) ALUMINUM (T) ANTIMONY (D) ANTIMONY (T) ARSENIC (D) ARSENIC (T) BARIUM (D) BARIUM (T)

4/14/2015 < 0.0030 0.0332 < 0.00010 < 0.00010 < 0.00010 0.00013 0.0483 0.0496

4/14/2015 < 0.0030 0.0097 < 0.00010 < 0.00010 < 0.00010 0.00010 0.0509 0.0498

4/21/2015 < 0.0030 0.0452 < 0.00010 < 0.00010 < 0.00010 0.00013 0.0486 0.0475

4/28/2015 < 0.0030 0.0308 < 0.00010 < 0.00010 < 0.00010 0.00011 0.0467 0.0478

5/5/2015 < 0.0030 0.0761 < 0.00010 < 0.00010 0.00011 0.00016 0.0462 0.0476

5/12/2015 < 0.0030 0.0432 < 0.00010 < 0.00010 0.00010 0.00014 0.0446 0.0449

5/19/2015 < 0.0030 0.0590 < 0.00010 < 0.00010 0.00011 0.00016 0.0448 0.0450

5/26/2015 < 0.0030 0.203 < 0.00010 < 0.00010 0.00013 0.00023 0.0397 0.0432

6/2/2015 0.0062 0.540 < 0.00010 < 0.00010 0.00012 0.00053 0.0350 0.0444

6/9/2015 0.230 0.773 < 0.00010 < 0.00010 0.00032 0.00050 0.0415 0.0423

6/16/2015 < 0.0030 0.0652 < 0.00010 < 0.00010 0.00010 0.00017 0.0383 0.0394

6/23/2015 < 0.0030 0.0281 < 0.00010 < 0.00010 0.00010 0.00014 0.0387 0.0383

6/30/2015 0.0043 0.351 < 0.00010 < 0.00010 0.00010 0.00027 0.0377 0.0408

Average Sample Result 0.020808 0.17365 0.00010000 0.00010000 0.00012231 0.00021308 0.043154 0.044662

Exceedance Count 1 0 0 0 0 0 0 0

Maximum Sample Result 0.23 0.773 0.0001 0.0001 0.00032 0.00053 0.0509 0.0498

Minimum Sample Result 0.003 0.0097 0.0001 0.0001 0.0001 0.0001 0.035 0.0383

Sample Count 13 13 13 13 13 13 13 13

Sample Range 0.22700 0.76330 0.0000 0.0000 0.00022000 0.00043000 0.015900 0.011500

Std Deviation 0.062861 0.23838 0.0000 0.0000 0.000060160 0.00014191 0.0049757 0.0037456

Std Error 0.017435 0.066114 0.0000 0.0000 0.000016685 0.000039360 0.0013800 0.0010388



GH_ER2 (0200378)

statistic sample_date

4/14/2015

4/14/2015

4/21/2015

4/28/2015

5/5/2015

5/12/2015

5/19/2015

5/26/2015

6/2/2015

6/9/2015

6/16/2015

6/23/2015

6/30/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

BERYLLIUM (D) BERYLLIUM (T) BISMUTH (D) BISMUTH (T) BORON (D) BORON (T) BROMIDE (D) CADMIUM (D)

< 0.00010 < 0.00010 < 0.000050 < 0.000050 < 0.010 < 0.010 < 0.050 0.0000051

< 0.00010 < 0.00010 < 0.000050 < 0.000050 < 0.010 < 0.010 < 0.050 0.0000056

< 0.00010 < 0.00010 < 0.000050 < 0.000050 < 0.010 < 0.010 < 0.050 < 0.0000050

< 0.00010 < 0.00010 < 0.000050 < 0.000050 < 0.010 < 0.010 < 0.050 < 0.0000050

< 0.00010 < 0.00010 < 0.000050 < 0.000050 < 0.010 < 0.010 < 0.050 < 0.0000050

< 0.00010 < 0.00010 < 0.000050 < 0.000050 < 0.010 < 0.010 < 0.050 0.0000060

< 0.00010 < 0.00010 < 0.000050 < 0.000050 < 0.010 < 0.010 < 0.050 0.0000059

< 0.00010 < 0.00010 < 0.000050 < 0.000050 < 0.010 < 0.010 < 0.050 0.0000052

< 0.00010 < 0.00010 < 0.000050 < 0.000050 < 0.010 < 0.010 < 0.050 0.0000084

< 0.00010 < 0.00010 < 0.000050 < 0.000050 < 0.010 < 0.010 < 0.050 0.0000872

< 0.00010 < 0.00010 < 0.000050 < 0.000050 < 0.010 < 0.010 < 0.050 0.0000067

< 0.00010 < 0.00010 < 0.000050 < 0.000050 < 0.010 < 0.010 < 0.050 0.0000067

< 0.00010 < 0.00010 < 0.000050 < 0.000050 < 0.010 < 0.010 < 0.050 0.0000069

0.00010000 0.00010000 0.000050000 0.000050000 0.010000 0.010000 0.050000 0.000012208

0 0 0 0 0 0 0 0

0.0001 0.0001 5e-005 5e-005 0.01 0.01 0.05 8.72e-005

0.0001 0.0001 5e-005 5e-005 0.01 0.01 0.05 5e-006

13 13 13 13 13 13 13 13

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.000082200

0.0000 0.0000 0.0000 0.0000 2.6885E-10 2.6885E-10 0.0000000010754 0.000022555

0.0000 0.0000 0.0000 0.0000 7.4565E-11 7.4565E-11 2.9826E-10 0.0000062556



GH_ER2 (0200378)

statistic sample_date

4/14/2015

4/14/2015

4/21/2015

4/28/2015

5/5/2015

5/12/2015

5/19/2015

5/26/2015

6/2/2015

6/9/2015

6/16/2015

6/23/2015

6/30/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

CADMIUM (T) CALCIUM (T) CARBON, DISSOLVED ORGANIC (D) CHLORIDE (D) CHROMIUM (D) CHROMIUM (T)

0.0000102 55.5 1.01 < 1.0 0.00024 0.00034

< 0.0000050 50.9 0.92 < 1.0 0.00027 0.00034

0.0000108 51.6 1.10 1.1 0.00021 0.00034

0.0000085 50.9 0.94 < 1.0 0.00019 0.00031

0.0000155 48.2 0.84 1.0 0.00022 0.00037

0.0000113 49.6 1.24 1.1 0.00022 0.00034

0.0000171 49.9 1.30 1.5 0.00019 0.00214

0.0000309 46.9 1.26 1.2 0.00013 0.00061

0.0000950 49.7 1.46 < 1.0 0.00022 0.00149

0.0000964 45.8 < 0.50 0.00064 0.00185

0.0000140 45.7 0.88 1.2 0.00021 0.00062

0.0000086 43.1 0.69 1.2 0.00025 0.00026

0.0000270 42.7 0.72 1.1 0.00021 0.00073

0.000026946 48.500 1.0300 1.0692 0.00024615 0.00074923

0 0 0 0 0 0

9.64e-005 55.5 1.46 1.5 0.00064 0.00214

5e-006 42.7 0.69 0.5 0.00013 0.00026

13 13 12 13 13 13

0.000091400 12.800 0.77000 1.0000 0.00051000 0.0018800

0.000031372 3.5977 0.24320 0.22130 0.00012299 0.00064402

0.0000087012 0.99782 0.070205 0.061378 0.000034110 0.00017862



GH_ER2 (0200378)

statistic sample_date

4/14/2015

4/14/2015

4/21/2015

4/28/2015

5/5/2015

5/12/2015

5/19/2015

5/26/2015

6/2/2015

6/9/2015

6/16/2015

6/23/2015

6/30/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

COBALT (D) COBALT (T) CONDUCTIVITY, FIELD (N) CONDUCTIVITY, LAB (N) COPPER (D) COPPER (T)

< 0.00010 < 0.00010 238.9 330 < 0.00050 < 0.00050

< 0.00010 < 0.00010 322 < 0.00050 < 0.00050

< 0.00010 < 0.00010 248.2 321 < 0.00050 < 0.00050

< 0.00010 < 0.00010 244.4 321 < 0.00050 < 0.00050

< 0.00010 < 0.00010 254.5 303 < 0.00050 < 0.00050

< 0.00010 < 0.00010 309 300 < 0.00050 < 0.00050

< 0.00010 < 0.00010 307 289 < 0.00050 < 0.00050

< 0.00010 0.00010 276 270 < 0.00050 < 0.00050

< 0.00010 0.00036 217.3 253 < 0.00050 0.00117

0.00023 0.00033 206.6 256 0.00065 0.00104

< 0.00010 < 0.00010 224.7 254 < 0.00050 < 0.00050

< 0.00010 < 0.00010 225.2 286 < 0.00050 < 0.00050

< 0.00010 0.00017 215.8 270 < 0.00050 0.00053

0.00011000 0.00014308 247.30 290.38 0.00051154 0.00059538

0 0 0 0 0 0

0.00023 0.00036 309 330 0.00065 0.00117

0.0001 0.0001 206.6 253 0.0005 0.0005

13 13 12 13 13 13

0.00013000 0.00026000 102.40 77.000 0.00015000 0.00067000

0.000036056 0.000091868 34.211 28.064 0.000041603 0.00022787

0.000010000 0.000025480 9.8758 7.7836 0.000011538 0.000063201



GH_ER2 (0200378)

statistic sample_date

4/14/2015

4/14/2015

4/21/2015

4/28/2015

5/5/2015

5/12/2015

5/19/2015

5/26/2015

6/2/2015

6/9/2015

6/16/2015

6/23/2015

6/30/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

DISSOLVED OXYGEN, FIELD (N) FLUORIDE (D) Hardness, Total or Dissolved CaCO3 (N) IRON (D) IRON (T) LEAD (D)

11.41 0.156 184 < 0.010 0.032 < 0.000050

0.158 174 < 0.010 0.015 < 0.000050

11.48 0.161 177 < 0.010 0.051 < 0.000050

11.39 0.152 171 < 0.010 0.032 < 0.000050

11.53 0.153 160 < 0.010 0.066 < 0.000050

10.19 0.159 167 < 0.010 0.046 < 0.000050

10.28 0.159 164 < 0.010 0.101 < 0.000050

9.34 0.148 150 < 0.010 0.220 < 0.000050

10.24 0.153 141 < 0.010 0.842 < 0.000050

9.64 0.149 163 0.315 0.884 0.000440

8.74 0.151 151 < 0.010 0.077 < 0.000050

9.39 0.152 149 < 0.010 0.037 < 0.000050

9.53 0.157 143 < 0.010 0.302 < 0.000050

10.263 0.15446 161.08 0.033462 0.20808 0.000080000

0 0 0 0 0 0

11.53 0.161 184 0.315 0.884 0.00044

8.74 0.148 141 0.01 0.015 5e-005

12 13 13 13 13 13

2.7900 0.013000 43.000 0.30500 0.86900 0.00039000

0.97874 0.0041355 13.518 0.084592 0.30222 0.00010817

0.28254 0.0011470 3.7493 0.023462 0.083820 0.000030000



GH_ER2 (0200378)

statistic sample_date

4/14/2015

4/14/2015

4/21/2015

4/28/2015

5/5/2015

5/12/2015

5/19/2015

5/26/2015

6/2/2015

6/9/2015

6/16/2015

6/23/2015

6/30/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

LEAD (T) LITHIUM (D) LITHIUM (T) MAGNESIUM (T) MANGANESE (D) MANGANESE (T) MERCURY (D)

< 0.000050 0.0015 0.0015 12.7 0.00262 0.00459 < 0.0000050

< 0.000050 0.0016 0.0016 11.4 0.00275 0.00340 < 0.0000050

< 0.000050 0.0017 0.0018 11.5 0.00283 0.00484 < 0.0000050

< 0.000050 0.0017 0.0016 11.4 0.00328 0.00509 < 0.0000050

< 0.000050 0.0017 0.0016 10.8 0.00327 0.00594 < 0.0000050

< 0.000050 0.0016 0.0015 11.6 0.00311 0.00548 < 0.0000050

0.000053 0.0018 0.0020 10.8 0.00273 0.00694 0.0000073

0.000155 0.0013 0.0019 9.98 0.00235 0.0133 < 0.0000050

0.000598 0.0013 0.0022 9.92 0.00093 0.0475 < 0.0000050

0.000542 0.0014 0.0022 9.24 0.0509 0.0486 < 0.0000050

0.000064 0.0016 0.0014 9.70 0.00311 0.00786 < 0.0000050

< 0.000050 0.0013 0.0014 9.17 0.00308 0.00515 < 0.0000050

0.000216 0.0013 0.0020 8.78 0.00218 0.0136 < 0.0000050

0.00015215 0.0015231 0.0017462 10.538 0.0063954 0.013253 0.0000051769

0 0 0 0 0 0 0

0.000598 0.0018 0.0022 12.7 0.0509 0.0486 7.3e-006

5e-005 0.0013 0.0014 8.78 0.00093 0.0034 5e-006

13 13 13 13 13 13 13

0.00054800 0.00050000 0.00080000 3.9200 0.049970 0.045200 0.0000023000

0.00019268 0.00018328 0.00028756 1.1688 0.013387 0.015760 0.00000063791

0.000053439 0.000050831 0.000079756 0.32417 0.0037128 0.0043710 0.00000017692



GH_ER2 (0200378)

statistic sample_date

4/14/2015

4/14/2015

4/21/2015

4/28/2015

5/5/2015

5/12/2015

5/19/2015

5/26/2015

6/2/2015

6/9/2015

6/16/2015

6/23/2015

6/30/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

MERCURY (T) MOLYBDENUM (D) MOLYBDENUM (T) NICKEL (D) NICKEL (T) NITRATE NITROGEN (NO3), AS N (N)

< 0.0000050 0.000900 0.000946 < 0.00050 < 0.00050 0.0972

< 0.0000050 0.000908 0.000919 < 0.00050 < 0.00050 0.0869

< 0.0000050 0.000912 0.000906 < 0.00050 < 0.00050 0.0869

< 0.0000050 0.000920 0.000946 < 0.00050 < 0.00050 0.0897

< 0.0000050 0.000918 0.000936 < 0.00050 < 0.00050 0.0856

< 0.0000050 0.00101 0.00101 < 0.00050 < 0.00050 0.0742

< 0.0000050 0.000982 0.00102 < 0.00050 < 0.00050 0.0673

< 0.0000050 0.000914 0.000891 < 0.00050 0.00055 0.0945

< 0.0000050 0.000863 0.000967 < 0.00050 0.00168 0.0817

< 0.0000050 0.000451 0.000888 0.00113 0.00168 0.0691

< 0.0000050 0.000929 0.00104 < 0.00050 < 0.00050 0.0563

< 0.0000050 0.000943 0.000885 < 0.00050 < 0.00050 0.0464

< 0.0000050 0.000857 0.000831 < 0.00050 0.00069 0.0478

0.0000050000 0.00088515 0.00093731 0.00054846 0.00070000 0.075662

0 0 0 0 0 0

5e-006 0.00101 0.00104 0.00113 0.00168 0.0972

5e-006 0.000451 0.000831 0.0005 0.0005 0.0464

13 13 13 13 13 13

0.0000 0.00055900 0.00020900 0.00063000 0.0011800 0.050800

9.2825E-14 0.00013681 0.000060298 0.00017473 0.00043812 0.017142

2.5745E-14 0.000037944 0.000016724 0.000048462 0.00012151 0.0047543



GH_ER2 (0200378)

statistic sample_date

4/14/2015

4/14/2015

4/21/2015

4/28/2015

5/5/2015

5/12/2015

5/19/2015

5/26/2015

6/2/2015

6/9/2015

6/16/2015

6/23/2015

6/30/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

NITRITE NITROGEN (NO2), AS N (N) NITROGEN, AMMONIA (AS N) (N) ORTHO-PHOSPHATE (N) pH, Field (N) pH, LAB (N)

< 0.0010 < 0.0050 < 0.0010 8.21 8.38

< 0.0010 < 0.0050 < 0.0010 8.30

< 0.0010 < 0.0050 < 0.0010 8.13 8.48

< 0.0010 < 0.0050 < 0.0010 8.51 8.43

< 0.0010 < 0.0050 < 0.0010 7.98 8.30

< 0.0010 < 0.0050 < 0.0010 8.15 8.30

< 0.0010 < 0.0050 < 0.0010 8.39 8.37

< 0.0010 0.0140 0.0014 8.21 8.29

< 0.0010 < 0.0050 0.0015 7.99 8.36

< 0.0010 0.0013 8.19 8.30

< 0.0010 < 0.0050 0.0015 8.27 8.27

< 0.0010 < 0.0050 < 0.0010 8.21 8.32

< 0.0010 < 0.0050 < 0.0010 8.15 8.29

0.0010000 0.0057500 0.0011308 8.1992 8.3377

0 0 0 0 0

0.001 0.014 0.0015 8.51 8.48

0.001 0.005 0.001 7.98 8.27

13 12 13 12 13

0.0000 0.0090000 0.00050000 0.53000 0.21000

0.0000 0.0025981 0.00020970 0.14768 0.062737

0.0000 0.00075000 0.000058160 0.042631 0.017400



GH_ER2 (0200378)

statistic sample_date

4/14/2015

4/14/2015

4/21/2015

4/28/2015

5/5/2015

5/12/2015

5/19/2015

5/26/2015

6/2/2015

6/9/2015

6/16/2015

6/23/2015

6/30/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

PHOSPHORUS (N) POTASSIUM (T) SELENIUM (D) SELENIUM (T) SILVER (D) SILVER (T) SODIUM (T)

0.0034 0.339 0.855 0.912 < 0.000010 < 0.000010 0.703

< 0.0020 0.338 0.907 0.924 < 0.000010 < 0.000010 0.671

0.0022 0.403 0.945 0.914 < 0.000010 < 0.000010 0.796

0.0042 0.347 0.808 0.868 < 0.000010 < 0.000010 0.716

0.0080 0.367 0.787 0.87 < 0.000010 < 0.000010 0.726

0.0051 0.358 0.769 0.791 < 0.000010 < 0.000010 0.722

0.0069 0.354 0.765 0.777 < 0.000010 < 0.000010 0.799

0.0206 0.431 0.601 0.659 < 0.000010 < 0.000010 0.718

0.0810 0.576 0.609 0.637 < 0.000010 0.000019 0.567

0.654 0.578 0.579 < 0.000010 0.000016 0.466

< 0.0020 0.367 0.656 0.695 < 0.000010 < 0.000010 0.566

< 0.0020 0.335 0.616 0.628 < 0.000010 < 0.000010 0.511

0.0022 0.483 0.54 0.611 < 0.000010 < 0.000010 0.481

0.011633 0.41169 0.72585 0.75885 0.000010000 0.000011154 0.64938

0 0 0 0 0 0 0

0.081 0.654 0.945 0.924 1e-005 1.9e-005 0.799

0.002 0.335 0.54 0.579 1e-005 1e-005 0.466

12 13 13 13 13 13 13

0.079000 0.31900 0.40500 0.34500 0.0000 0.0000090000 0.33300

0.022462 0.10093 0.13354 0.12931 1.8565E-13 0.0000028823 0.11633

0.0064842 0.027992 0.037037 0.035864 5.1490E-14 0.00000079941 0.032263



GH_ER2 (0200378)

statistic sample_date

4/14/2015

4/14/2015

4/21/2015

4/28/2015

5/5/2015

5/12/2015

5/19/2015

5/26/2015

6/2/2015

6/9/2015

6/16/2015

6/23/2015

6/30/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

STRONTIUM (D) STRONTIUM (T) SULFATE (AS SO4) (D) TEMPERATURE, FIELD (N) THALLIUM (D) THALLIUM (T)

0.214 0.223 20.9 4.3 < 0.000010 < 0.000010

0.208 0.214 20.5 < 0.000010 < 0.000010

0.216 0.213 20.1 6.1 < 0.000010 < 0.000010

0.205 0.206 19.1 5.4 < 0.000010 < 0.000010

0.200 0.210 17.7 3.8 < 0.000010 < 0.000010

0.211 0.215 17.6 4.17 < 0.000010 < 0.000010

0.202 0.207 17.2 4.76 < 0.000010 < 0.000010

0.198 0.223 13.4 5.68 < 0.000010 0.000012

0.188 0.196 13.2 6.5 < 0.000010 0.000032

0.190 0.190 12.4 9.4 0.000013 0.000032

0.192 0.204 13.9 8.9 < 0.000010 < 0.000010

0.192 0.188 14.1 8.9 < 0.000010 < 0.000010

0.184 0.188 13.7 11 < 0.000010 0.000012

0.20000 0.20592 16.446 6.5758 0.000010231 0.000013692

0 0 0 0 0 0

0.216 0.223 20.9 11 1.3e-005 3.2e-005

0.184 0.188 12.4 3.8 1e-005 1e-005

13 13 13 12 13 13

0.032000 0.035000 8.5000 7.2000 0.0000030000 0.000022000

0.010400 0.012237 3.1071 2.3882 0.00000083205 0.0000081587

0.0028845 0.0033939 0.86177 0.68942 0.00000023077 0.0000022628



GH_ER2 (0200378)

statistic sample_date

4/14/2015

4/14/2015

4/21/2015

4/28/2015

5/5/2015

5/12/2015

5/19/2015

5/26/2015

6/2/2015

6/9/2015

6/16/2015

6/23/2015

6/30/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

TIN (D) TIN (T) TITANIUM (D) TITANIUM (T) TOTAL DISSOLVED SOLIDS (RESIDUE, FILTERABLE) (N)

< 0.00010 < 0.00010 < 0.010 < 0.010 192

< 0.00010 < 0.00010 < 0.010 < 0.010 180

< 0.00010 < 0.00010 < 0.010 < 0.010 180

< 0.00010 < 0.00010 < 0.010 < 0.010 184

< 0.00010 < 0.00010 < 0.010 < 0.010 191

< 0.00010 < 0.00010 < 0.010 < 0.010 184

< 0.00010 < 0.00010 < 0.010 < 0.010 188

< 0.00010 < 0.00010 < 0.010 < 0.010 161

< 0.00010 < 0.00010 < 0.010 < 0.010 153

< 0.00010 < 0.00010 0.012 0.015

< 0.00010 < 0.00010 < 0.010 < 0.010 162

< 0.00010 < 0.00010 < 0.010 < 0.010 154

< 0.00010 < 0.00010 < 0.010 < 0.010 171

0.00010000 0.00010000 0.010154 0.010385 175.00

0 0 0 0 0

0.0001 0.0001 0.012 0.015 192

0.0001 0.0001 0.01 0.01 153

13 13 13 13 12

0.0000 0.0000 0.0020000 0.0050000 39.000

0.0000 0.0000 0.00055470 0.0013868 14.245

0.0000 0.0000 0.00015385 0.00038462 4.1121



GH_ER2 (0200378)

statistic sample_date

4/14/2015

4/14/2015

4/21/2015

4/28/2015

5/5/2015

5/12/2015

5/19/2015

5/26/2015

6/2/2015

6/9/2015

6/16/2015

6/23/2015

6/30/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

TOTAL KJELDAHL NITROGEN (N) TOTAL ORGANIC CARBON (T) TOTAL SUSPENDED SOLIDS, LAB (N)

< 0.050 0.89 2.1

0.078 0.64 < 1.0

0.086 1.10 2.6

< 0.050 1.13 1.9

0.067 1.80 4.4

0.093 1.38 3.2

0.065 1.09 5.4

0.126 1.55 13.8

0.163 2.80 51.9

65.9

< 0.050 0.86 6.8

< 0.050 0.70 3.5

0.066 0.84 16.8

0.078667 1.2317 13.792

0 0 0

0.163 2.8 65.9

0.05 0.64 1

12 12 13

0.11300 2.1600 64.900

0.034880 0.60263 20.755

0.010069 0.17396 5.7564



GH_ER2 (0200378)

statistic sample_date

4/14/2015

4/14/2015

4/21/2015

4/28/2015

5/5/2015

5/12/2015

5/19/2015

5/26/2015

6/2/2015

6/9/2015

6/16/2015

6/23/2015

6/30/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

TURBIDITY, LAB (N) URANIUM (D) URANIUM (T) VANADIUM (D) VANADIUM (T) ZINC (D) ZINC (T)

0.73 0.000757 0.000789 < 0.00050 < 0.00050 < 0.0030 < 0.0030

0.42 0.000792 0.000808 < 0.00050 < 0.00050 < 0.0030 < 0.0030

1.03 0.000807 0.000799 < 0.00050 < 0.00050 < 0.0030 < 0.0030

0.96 0.000788 0.000805 < 0.00050 < 0.00050 < 0.0030 < 0.0030

3.89 0.000785 0.000778 < 0.00050 0.00051 < 0.0030 < 0.0030

1.07 0.000793 0.000802 < 0.00050 < 0.00050 < 0.0030 < 0.0030

2.59 0.000814 0.000824 < 0.00050 < 0.00050 < 0.0030 < 0.0030

10.4 0.000681 0.000732 < 0.00050 0.00106 < 0.0030 0.0030

26.5 0.000655 0.000743 < 0.00050 0.00250 < 0.0030 0.0079

27.4 0.000663 0.000690 0.00129 0.00330 0.0043 0.0077

2.90 0.000661 0.000695 < 0.00050 < 0.00050 < 0.0030 < 0.0030

0.73 0.000625 0.000604 < 0.00050 < 0.00050 < 0.0030 < 0.0030

9.99 0.000577 0.000593 < 0.00050 0.00141 < 0.0030 < 0.0030

6.8162 0.00072292 0.00074323 0.00056077 0.00098308 0.0031000 0.0037385

0 0 0 0 0 0 0

27.4 0.000814 0.000824 0.00129 0.0033 0.0043 0.0079

0.42 0.000577 0.000593 0.0005 0.0005 0.003 0.003

13 13 13 13 13 13 13

26.980 0.00023700 0.00023100 0.00079000 0.0028000 0.0013000 0.0049000

9.5377 0.000081125 0.000077267 0.00021911 0.00091050 0.00036056 0.0018030

2.6453 0.000022500 0.000021430 0.000060769 0.00025253 0.00010000 0.00050007



LC_LC3 (200337)

statistic sample_date ALKALINITY, 

TOTAL (As CaCO3) 

(N)

ALUMINUM (D) ALUMINUM (T) ANTIMONY (D) ANTIMONY (T) ARSENIC (D) ARSENIC (T)

4/6/2015 214 < 0.0030 0.0085 0.34 0.35 0.15 0.16

4/13/2015 214 < 0.0030 0.0089 0.34 0.34 0.13 0.15

4/20/2015 < 1.0 < 0.0030 < 0.0030 < 0.10 < 0.10 < 0.10 < 0.10

4/20/2015 199 < 0.0030 0.0102 0.33 0.33 0.14 0.22

4/27/2015 163 < 0.0030 0.0091 0.32 0.31 0.15 0.17

4/28/2015 143 < 0.0030 0.0144 0.31 0.30 0.11 0.19

4/29/2015 186 < 0.0030 0.0123 0.30 0.34 0.11 0.13

4/30/2015

5/5/2015 168 < 0.0030 0.0108 0.29 0.30 0.13 0.15

5/11/2015 193 < 0.0030 0.0061 0.26 0.31 0.12 0.15

5/19/2015 182 < 0.0030 0.0072 0.28 0.30 0.12 0.13

5/26/2015 132

145

< 0.0030

< 0.0030

0.0081

0.0096

0.34

0.33

0.35

0.35

0.11

0.10

0.13

0.12

6/2/2015 143 < 0.0030 0.0087 0.32 0.31 0.12 0.14

6/2/2015 149 < 0.0030 0.0113 0.32 0.31 0.11 0.15

6/8/2015 155 < 0.0030 0.0072 0.29 0.32 0.13 0.13

6/16/2015 177

175

< 0.0030

< 0.0030

0.0052

0.0051

0.29

0.27

0.29

0.31

0.13

0.12

0.15

0.15

6/16/2015

6/23/2015 < 1.0

173

< 0.0030

< 0.0030

< 0.0030

0.0065

< 0.10

0.28

< 0.10

0.29

< 0.10

0.12

< 0.10

0.13

6/30/2015 188 < 0.0030 0.0063 0.33 0.33 0.12 0.15

Average Sample Result 155.05 0.0030000 0.0080750 0.28700 0.29700 0.12100 0.14500

Exceedance Count 0 0 0 0 0 0 0

Maximum Sample Result 214 0.003 0.0144 0.34 0.35 0.15 0.22

Minimum Sample Result 1 0.003 0.003 0.1 0.1 0.1 0.1

Sample Count 20 20 20 20 20 20 20

Sample Range 213.00 0.0000 0.011400 0.24000 0.25000 0.050000 0.12000

Std Deviation 57.559 0.0000 0.0029426 0.068449 0.070120 0.014832 0.027625

Std Error 12.871 0.0000 0.00065798 0.015306 0.015679 0.0033166 0.0061772



LC_LC3 (200337)

statistic sample_date

4/6/2015

4/13/2015

4/20/2015

4/20/2015

4/27/2015

4/28/2015

4/29/2015

4/30/2015

5/5/2015

5/11/2015

5/19/2015

5/26/2015

6/2/2015

6/2/2015

6/8/2015

6/16/2015

6/16/2015

6/23/2015

6/30/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

BARIUM (D) BARIUM (T) BERYLLIUM (D) BERYLLIUM (T) BISMUTH (D) BISMUTH (T) BORON (D)

0.0607 0.0618 < 0.10 < 0.10 < 0.000050 < 0.000050 0.014

0.0686 0.0691 < 0.10 < 0.10 < 0.000050 < 0.000050 0.017

< 0.000050 < 0.000050 < 0.10 < 0.10 < 0.000050 < 0.000050 < 0.010

0.0666 0.0661 < 0.10 < 0.10 < 0.000050 < 0.000050 0.014

0.0393 0.0389 < 0.10 < 0.10 < 0.000050 < 0.000050 0.012

0.0412 0.0410 < 0.10 < 0.10 < 0.000050 < 0.000050 0.013

0.0396 0.0406 < 0.10 < 0.10 < 0.000050 < 0.000050 0.012

0.0354 0.0353 < 0.10 < 0.10 < 0.000050 < 0.000050 0.012

0.0363 0.0359 < 0.10 < 0.10 < 0.000050 < 0.000050 0.012

0.0408 0.0403 < 0.10 < 0.10 < 0.000050 < 0.000050 0.014

0.0296

0.0297

0.0305

0.0305

< 0.10

< 0.10

< 0.10

< 0.10

< 0.000050

< 0.000050

< 0.000050

< 0.000050

0.012

0.012

0.0299 0.0305 < 0.10 < 0.10 < 0.000050 < 0.000050 0.011

0.0301 0.0309 < 0.10 < 0.10 < 0.000050 < 0.000050 0.011

0.0314 0.0323 < 0.10 < 0.10 < 0.000050 < 0.000050 0.013

0.0402

0.0406

0.0403

0.0412

< 0.10

< 0.10

< 0.10

< 0.10

< 0.000050

< 0.000050

< 0.000050

< 0.000050

0.014

0.015

< 0.000050

0.0437

< 0.000050

0.0432

< 0.10

< 0.10

< 0.10

< 0.10

< 0.000050

< 0.000050

< 0.000050

< 0.000050

< 0.010

0.012

0.0506 0.0513 < 0.10 < 0.10 < 0.000050 < 0.000050 0.013

0.037720 0.037990 0.10000 0.10000 0.000050000 0.000050000 0.012650

0 0 0 0 0 0 0

0.0686 0.0691 0.1 0.1 5e-005 5e-005 0.017

5e-005 5e-005 0.1 0.1 5e-005 5e-005 0.01

20 20 20 20 20 20 20

0.068550 0.069050 0.0000 0.0000 0.0000 0.0000 0.0070000

0.017312 0.017333 0.0000000012086 0.0000000012086 0.0000 0.0000 0.0016944

0.0038710 0.0038758 2.7026E-10 2.7026E-10 0.0000 0.0000 0.00037888



LC_LC3 (200337)

statistic sample_date

4/6/2015

4/13/2015

4/20/2015

4/20/2015

4/27/2015

4/28/2015

4/29/2015

4/30/2015

5/5/2015

5/11/2015

5/19/2015

5/26/2015

6/2/2015

6/2/2015

6/8/2015

6/16/2015

6/16/2015

6/23/2015

6/30/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

BORON (T) BROMIDE (D) CADMIUM (D) CADMIUM (T) CALCIUM (T) CARBON, 

DISSOLVED 

ORGANIC (D)

CHLORIDE (D)

0.015 < 0.25 0.322 0.325 133 0.93 3.1

0.018 < 0.25 0.297 0.287 125 0.86 3.3

< 0.010 < 0.050 < 0.0050 < 0.0050 < 0.050 < 0.50 < 1.0

0.015 < 0.25 0.279 0.313 139 0.75 2.9

0.012 < 0.10 0.320 0.338 109 0.82 2.3

0.013 < 0.10 0.318 0.341 104 0.84 2.5

0.013 < 0.10 0.348 0.368 106 0.95 2.1

0.012 < 0.10 0.353 0.382 93.2 0.74 1.9

0.013 < 0.10 0.391 0.389 104 0.77 2.0

0.012 < 0.10 0.389 0.394 97.9 0.76 2.1

0.014

0.013

< 0.050

< 0.050

0.423

0.431

0.430

0.449

81.2

80.2

0.67

0.65

1.2

1.4

0.012 < 0.050 0.415 0.425 71.5 1.05 < 1.0

0.012 < 0.050 0.434 0.429 68.5 0.81 1.2

0.014 < 0.050 0.431 0.458 72.5 0.85 1.3

0.014

0.014

< 0.050

< 0.050

0.521

0.519

0.537

0.535

86.6

87.5

0.63

0.61

2.0

2.1

< 0.010

0.011

< 0.050

< 0.10

< 0.0050

0.515

< 0.0050

0.512

< 0.050

89.3

< 0.50

0.80

< 1.0

2.0

0.015 < 0.10 0.566 0.588 97.1 0.63 2.0

0.013100 0.10000 0.36410 0.37550 87.280 0.75600 1.9200

0 0 2 0 0 0 0

0.018 0.25 0.566 0.588 139 1.05 3.3

0.01 0.05 0.005 0.005 0.05 0.5 1

20 20 20 20 20 20 20

0.0080000 0.20000 0.56100 0.58300 138.95 0.55000 2.3000

0.0018890 0.068825 0.14677 0.15006 35.499 0.14387 0.69176

0.00042240 0.015390 0.032818 0.033555 7.9379 0.032171 0.15468



LC_LC3 (200337)

statistic sample_date

4/6/2015

4/13/2015

4/20/2015

4/20/2015

4/27/2015

4/28/2015

4/29/2015

4/30/2015

5/5/2015

5/11/2015

5/19/2015

5/26/2015

6/2/2015

6/2/2015

6/8/2015

6/16/2015

6/16/2015

6/23/2015

6/30/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

CHROMIUM (D) CHROMIUM (T) COBALT (D) COBALT (T) CONDUCTIVITY, 

FIELD (N)

CONDUCTIVITY, 

LAB (N)

COPPER (D)

0.14 0.18 < 0.10 < 0.10 947 974 < 0.50

0.15 0.19 < 0.10 < 0.10 955 1030 < 0.50

< 0.10 < 0.10 < 0.10 < 0.10 < 2.0 < 0.50

0.15 0.18 < 0.10 < 0.10 930 970 < 0.50

0.14 0.18 < 0.10 < 0.10 772.5 798 < 0.50

0.11 0.17 < 0.10 0.12 782.9 811 < 0.50

0.14 0.16 < 0.10 0.10 788 < 0.50

700.5

0.17 0.19 0.10 0.11 703.4 760 < 0.50

0.12 0.16 < 0.10 < 0.10 724.0 774 < 0.50

0.19 0.20 < 0.10 < 0.10 720.9 798 < 0.50

0.14

< 0.10

0.13

0.13

0.13

0.12

0.14

0.14

574.6 619

615

< 0.50

0.75

0.18 0.17 0.12 0.13 547.7 534 < 0.50

0.19 0.19 0.11 0.13 537 < 0.50

0.15 0.18 0.12 0.13 339.9 543 0.57

0.18

0.22

0.19

0.18

0.10

< 0.10

< 0.10

< 0.10

666.0 631

636

< 0.50

< 0.50

669

< 0.10

0.12

< 0.10

0.16

< 0.10

< 0.10

< 0.10

0.11

503.3 < 2.0

666

< 0.50

0.50

< 0.10 0.15 < 0.10 < 0.10 673.9 785 < 0.50

0.14450 0.16450 0.10500 0.11050 700.66 663.65 0.51600

0 0 0 0 0 0 0

0.22 0.2 0.13 0.14 955 1030 0.75

0.1 0.1 0.1 0.1 339.9 2 0.5

20 20 20 20 16 20 20

0.12000 0.10000 0.030000 0.040000 615.10 1028.0 0.25000

0.035165 0.029105 0.0094591 0.015035 163.74 267.84 0.057253

0.0078631 0.0065081 0.0021151 0.0033619 40.935 59.890 0.012802



LC_LC3 (200337)

statistic sample_date

4/6/2015

4/13/2015

4/20/2015

4/20/2015

4/27/2015

4/28/2015

4/29/2015

4/30/2015

5/5/2015

5/11/2015

5/19/2015

5/26/2015

6/2/2015

6/2/2015

6/8/2015

6/16/2015

6/16/2015

6/23/2015

6/30/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

COPPER (T) DISSOLVED 

OXYGEN, FIELD (N)

FLUORIDE (D) Hardness, Total or 

Dissolved CaCO3 

(N)

IRON (D) IRON (T) LEAD (D)

< 0.50 12.46 0.21 570 < 0.010 < 0.010 < 0.050

< 0.50 11.46 0.19 564 < 0.010 < 0.010 < 0.050

< 0.50 < 0.020 < 0.50 < 0.010 < 0.010 < 0.050

0.53 12.50 0.19 575 < 0.010 < 0.010 < 0.050

< 0.50 11.29 0.195 456 < 0.010 < 0.010 < 0.050

< 0.50 11.78 0.190 453 < 0.010 0.015 < 0.050

< 0.50 0.195 448 < 0.010 < 0.010 < 0.050

12.52

< 0.50 10.11 0.210 401 < 0.010 < 0.010 < 0.050

< 0.50 12.12 0.205 444 < 0.010 < 0.010 < 0.050

< 0.50 11.12 0.197 421 < 0.010 < 0.010 < 0.050

0.54

0.56

12.07 0.230

0.229

337

331

< 0.010

< 0.010

< 0.010

< 0.010

< 0.050

< 0.050

0.56 11.18 0.235 291 < 0.010 < 0.010 < 0.050

0.58 0.236 279 < 0.010 < 0.010 < 0.050

0.71 11.64 0.233 285 < 0.010 < 0.010 < 0.050

0.56

0.61

11.40 0.219

0.218

352

353

< 0.010

< 0.010

< 0.010

< 0.010

< 0.050

< 0.050

11.34

< 0.50

< 0.50

11.06 < 0.020

0.191

< 0.50

370

< 0.010

< 0.010

< 0.010

< 0.010

< 0.050

< 0.050

0.55 11.46 0.210 406 < 0.010 < 0.010 < 0.050

0.53500 11.594 0.19115 366.85 0.010000 0.010250 0.050000

2 0 0 0 0 0 0

0.71 12.52 0.236 575 0.01 0.015 0.05

0.5 10.11 0.02 0.5 0.01 0.01 0.05

20 16 20 20 20 20 20

0.21000 2.4100 0.21600 574.50 0.0000 0.0050000 0.0000

0.053262 0.63677 0.060713 153.59 0.0000 0.0011180 6.0432E-10

0.011910 0.15919 0.013576 34.343 0.0000 0.00025000 1.3513E-10



LC_LC3 (200337)

statistic sample_date

4/6/2015

4/13/2015

4/20/2015

4/20/2015

4/27/2015

4/28/2015

4/29/2015

4/30/2015

5/5/2015

5/11/2015

5/19/2015

5/26/2015

6/2/2015

6/2/2015

6/8/2015

6/16/2015

6/16/2015

6/23/2015

6/30/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

LEAD (T) LITHIUM (D) LITHIUM (T) MAGNESIUM (T) MANGANESE (D) MANGANESE (T) MERCURY (D)

< 0.050 0.0432 0.0448 58.4 < 0.00010 0.00026 < 0.0050

< 0.050 0.0456 0.0475 64.4 < 0.00010 0.00022 < 0.0050

< 0.050 < 0.0010 < 0.0010 < 0.10 < 0.00010 < 0.00010 < 0.0050

< 0.050 0.0429 0.0430 55.2 0.00015 0.00029 < 0.0050

0.060 0.0335 0.0328 46.3 0.00012 0.00023 < 0.0050

< 0.050 0.0335 0.0337 44.8 0.00011 0.00056 < 0.0050

< 0.050 0.0332 0.0345 48.1 0.00011 0.00034 < 0.0050

< 0.050 0.0297 0.0304 41.4 0.00010 0.00030 < 0.0050

< 0.050 0.0305 0.0321 47.0 0.00012 0.00021 < 0.0050

< 0.050 0.0307 0.0300 42.2 0.00011 0.00019 < 0.0050

< 0.050

< 0.050

0.0247

0.0251

0.0254

0.0255

34.0

34.3

0.00011

0.00011

0.00027

0.00034

< 0.0050

< 0.0050

< 0.050 0.0229 0.0231 29.3 0.00022 0.00040 < 0.0050

< 0.050 0.0225 0.0234 27.7 0.00020 0.00042 < 0.0050

< 0.050 0.0194 0.0201 28.4 0.00017 0.00031 < 0.0050

< 0.050

< 0.050

0.0278

0.0282

0.0281

0.0293

34.3

35.2

0.00019

0.00018

0.00027

0.00027

< 0.0050

< 0.0050

< 0.050

< 0.050

< 0.0010

0.0237

< 0.0010

0.0231

< 0.10

35.6

< 0.00010

0.00021

< 0.00010

0.00041

< 0.0050

< 0.00050

< 0.0050

< 0.050 0.0314 0.0329 40.8 0.00021 0.00026 < 0.00050

0.050500 0.027525 0.028085 37.380 0.00014100 0.00028750 0.0043864

0 0 0 0 0 0 0

0.06 0.0456 0.0475 64.4 0.00022 0.00056 0.005

0.05 0.001 0.001 0.1 0.0001 0.0001 0.0005

20 20 20 20 20 20 22

0.010000 0.044600 0.046500 64.300 0.00012000 0.00046000 0.0045000

0.0022361 0.011471 0.011788 16.125 0.000044827 0.00010804 0.0015806

0.00050000 0.0025649 0.0026358 3.6056 0.000010024 0.000024158 0.00033699



LC_LC3 (200337)

statistic sample_date

4/6/2015

4/13/2015

4/20/2015

4/20/2015

4/27/2015

4/28/2015

4/29/2015

4/30/2015

5/5/2015

5/11/2015

5/19/2015

5/26/2015

6/2/2015

6/2/2015

6/8/2015

6/16/2015

6/16/2015

6/23/2015

6/30/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

MERCURY (T) MOLYBDENUM (D) MOLYBDENUM (T) NICKEL (D) NICKEL (T) NITRATE 

NITROGEN (NO3), 

AS N (N)

NITRITE 

NITROGEN (NO2), 

AS N (N)

< 0.0050 0.00203 0.00211 8.78 8.92 18.2 < 0.0050

< 0.0050 0.00215 0.00225 9.03 9.23 18.0 < 0.0050

< 0.0050 < 0.000050 < 0.000050 < 0.50 < 0.50 < 0.0050 < 0.0010

< 0.0050 0.00206 0.00205 9.34 9.17 17.3 < 0.0050

< 0.0050 0.00183 0.00180 7.98 8.05 12.8 0.0022

< 0.0050 0.00180 0.00184 7.79 8.08 13.1 0.0025

< 0.00050 0.00183 0.00188 8.29 8.63 13.1 0.0020

< 0.0050 0.00167 0.00172 8.79 9.15 11.5 < 0.0020

< 0.0050 0.00165 0.00176 8.67 8.60 11.7 < 0.0020

< 0.0050 0.00165 0.00165 8.69 9.02 11.4 < 0.0020

< 0.0050

< 0.0050

0.00167

0.00167

0.00176

0.00177

8.51

8.52

8.76

8.92

7.69

7.69

< 0.0010

< 0.0010

< 0.0050 0.00149 0.00154 8.33 8.43 5.98 < 0.0010

< 0.0050 0.00150 0.00157 8.47 9.01 5.98 < 0.0010

< 0.0050 0.00143 0.00148 8.65 8.71 5.66 < 0.0010

< 0.0050

< 0.0050

0.00158

0.00156

0.00157

0.00159

9.78

9.93

10.2

10.3

8.43

8.44

< 0.0010

< 0.0010

< 0.0050

< 0.00050

< 0.0050

< 0.000050

0.00150

< 0.000050

0.00143

< 0.50

9.96

< 0.50

9.92

< 0.0050

9.00

< 0.0010

< 0.0020

0.00059 0.00159 0.00162 10.9 11.1 9.94 0.0033

0.0041859 0.0015380 0.0015745 8.0705 8.2600 9.7960 0.0021000

0 0 0 0 0 18 0

0.005 0.00215 0.00225 10.9 11.1 18.2 0.005

0.0005 5e-005 5e-005 0.5 0.5 0.005 0.001

22 20 20 20 20 20 20

0.0045000 0.0021000 0.0022000 10.400 10.600 18.195 0.0040000

0.0017677 0.00054559 0.00056192 2.6947 2.7584 5.0544 0.0014101

0.00037687 0.00012200 0.00012565 0.60256 0.61679 1.1302 0.00031531



LC_LC3 (200337)

statistic sample_date

4/6/2015

4/13/2015

4/20/2015

4/20/2015

4/27/2015

4/28/2015

4/29/2015

4/30/2015

5/5/2015

5/11/2015

5/19/2015

5/26/2015

6/2/2015

6/2/2015

6/8/2015

6/16/2015

6/16/2015

6/23/2015

6/30/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

NITROGEN, 

AMMONIA (AS N) 

(N)

ORTHO-

PHOSPHATE (N)

pH, Field (N) pH, LAB (N) PHOSPHORUS (N) POTASSIUM (T) SELENIUM (D)

< 0.0050 0.0016 8.62 8.25 0.0031 1.58 72.3

< 0.0050 0.0013 8.65 8.28 0.0024 1.66 78.2

< 0.0050 < 0.0010 5.76 < 0.0020 < 0.050 < 0.050

< 0.0050 0.0017 8.11 8.24 0.0032 1.58 75.9

< 0.0050 0.0021 8.03 8.18 0.0042 1.27 50.8

< 0.0050 0.0015 8.02 8.22 0.0044 1.27 52

< 0.0050 0.0029 8.14 0.0036 1.41 55

7.64

< 0.0050 0.0025 8.05 8.31 0.0034 1.34 50.2

< 0.0050 0.0017 7.96 8.22 0.0029 1.32 53.4

< 0.0050 0.0026 8.19 8.36 0.0037 1.31 51.1

< 0.0050

< 0.0050

0.0022

0.0019

7.98 8.14

8.23

0.0023

0.0028

1.23

1.25

39.5

39.3

< 0.0050 0.0018 7.99 8.31 0.0028 1.20 31.1

< 0.0050 0.0023 8.28 0.0026 1.22 32

< 0.0050 0.0021 8.26 8.41 0.0035 1.25 26.1

< 0.0050

< 0.0050

0.0019

0.0077

8.06 8.11

8.15

0.0023

0.0036

1.30

1.34

37

37.3

7.87

< 0.0050

< 0.0050

< 0.0010

0.0022

7.89 5.89

8.05

< 0.0020

0.0023

< 0.050

1.24

< 0.050

42.2

< 0.0050 0.0020 8.00 8.34 0.0022 1.36 49.5

0.0050000 0.0022000 8.0825 7.9935 0.0029650 1.2115 43.650

0 0 0 0 0 0 0

0.005 0.0077 8.65 8.41 0.0044 1.66 78.2

0.005 0.001 7.64 5.76 0.002 0.05 0.05

20 20 16 20 20 20 20

0.0000 0.0067000 1.0100 2.6500 0.0024000 1.6100 78.150

0.0000 0.0013849 0.25585 0.74726 0.00071692 0.41712 20.594

0.0000 0.00030967 0.063963 0.16709 0.00016031 0.093272 4.6049



LC_LC3 (200337)

statistic sample_date

4/6/2015

4/13/2015

4/20/2015

4/20/2015

4/27/2015

4/28/2015

4/29/2015

4/30/2015

5/5/2015

5/11/2015

5/19/2015

5/26/2015

6/2/2015

6/2/2015

6/8/2015

6/16/2015

6/16/2015

6/23/2015

6/30/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

SELENIUM (T) SILVER (D) SILVER (T) SODIUM (T) STRONTIUM (D) STRONTIUM (T) SULFATE (AS SO4) 

(D)

72.9 < 0.010 < 0.010 6.76 0.210 0.217 305

77.7 < 0.010 < 0.010 7.29 0.218 0.229 292

< 0.050 < 0.010 < 0.010 < 0.050 < 0.00020 < 0.00020 < 0.30

72.7 < 0.010 < 0.010 6.79 0.220 0.215 300

50.4 < 0.010 < 0.010 5.14 0.183 0.178 212

51.9 < 0.010 < 0.010 5.19 0.180 0.180 217

55.7 < 0.010 < 0.010 5.66 0.176 0.181 219

50.1 < 0.010 < 0.010 5.06 0.158 0.160 197

54.2 < 0.010 < 0.010 4.99 0.158 0.172 208

53.2 < 0.010 < 0.010 5.08 0.162 0.161 211

40.6

41

< 0.010

< 0.010

< 0.010

< 0.010

3.71

3.76

0.138

0.142

0.142

0.147

145

145

30.9 < 0.010 < 0.010 3.46 0.123 0.124 115

31.5 < 0.010 < 0.010 3.50 0.121 0.126 115

26.4 < 0.010 < 0.010 3.19 0.116 0.122 107

39

38.8

< 0.010

< 0.010

< 0.010

< 0.010

4.16

4.27

0.152

0.153

0.154

0.155

154

155

< 0.050

40.8

< 0.010

< 0.010

< 0.010

< 0.010

< 0.050

4.24

< 0.00020

0.149

< 0.00020

0.148

< 0.30

166

48 < 0.010 < 0.010 4.69 0.166 0.166 187

43.795 0.010000 0.010000 4.3520 0.14627 0.14887 172.53

18 0 0 0 0 0 0

77.7 0.01 0.01 7.29 0.22 0.229 305

0.05 0.01 0.01 0.05 0.0002 0.0002 0.3

20 20 20 20 20 20 20

77.650 0.0000 0.0000 7.2400 0.21980 0.22880 304.70

20.339 0.0000 0.0000 1.8591 0.057978 0.058745 82.641

4.5479 0.0000 0.0000 0.41570 0.012964 0.013136 18.479



LC_LC3 (200337)

statistic sample_date

4/6/2015

4/13/2015

4/20/2015

4/20/2015

4/27/2015

4/28/2015

4/29/2015

4/30/2015

5/5/2015

5/11/2015

5/19/2015

5/26/2015

6/2/2015

6/2/2015

6/8/2015

6/16/2015

6/16/2015

6/23/2015

6/30/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

TEMPERATURE, 

FIELD (N)

THALLIUM (D) THALLIUM (T) TIN (D) TIN (T) TITANIUM (D) TITANIUM (T)

3.8 0.013 0.014 < 0.00010 < 0.00010 < 10 < 10

4.6 0.013 0.013 < 0.00010 < 0.00010 < 10 < 10

< 0.010 < 0.010 < 0.00010 < 0.00010 < 10 < 10

4.8 0.013 0.014 < 0.00010 < 0.00010 10 11

4.6 0.012 0.015 < 0.00010 < 0.00010 < 10 < 10

4.9 0.013 0.012 < 0.00010 < 0.00010 < 10 < 10

0.014 0.014 < 0.00010 < 0.00010 < 10 < 10

4.4

4.7 0.013 0.014 < 0.00010 < 0.00010 < 10 < 10

4.1 0.013 0.014 < 0.00010 < 0.00010 < 10 < 10

5.0 0.013 0.013 < 0.00010 < 0.00010 < 10 < 10

4.4 0.011

0.014

0.014

0.020

< 0.00010

< 0.00010

< 0.00010

< 0.00010

< 10

< 10

< 10

< 10

4.3 0.018 0.013 < 0.00010 < 0.00010 < 10 < 10

0.013 0.014 < 0.00010 < 0.00010 < 10 < 10

4.7 0.013 0.014 < 0.00010 < 0.00010 < 10

5.7 0.013

0.013

0.015

0.015

< 0.00010

< 0.00010

< 0.00010

< 0.00010

< 10

< 10

< 10

< 10

5.4 < 0.010

0.014

< 0.010

0.013

< 0.00010

< 0.00010

< 0.00010

< 0.00010

< 10

< 10

< 10

< 10

6.2 0.015 0.015 < 0.00010 < 0.00010 < 10 < 10

4.7733 0.013050 0.013800 0.00010000 0.00010000 10.000 10.053

0 0 0 0 0 0 0

6.2 0.018 0.02 0.0001 0.0001 10 11

3.8 0.01 0.01 0.0001 0.0001 10 10

15 20 20 20 20 20 19

2.4000 0.0080000 0.010000 0.0000 0.0000 0.0000 1.0000

0.61698 0.0017006 0.0020417 0.0000 0.0000 0.0000 0.22942

0.15930 0.00038027 0.00045653 0.0000 0.0000 0.0000 0.052632



LC_LC3 (200337)

statistic sample_date

4/6/2015

4/13/2015

4/20/2015

4/20/2015

4/27/2015

4/28/2015

4/29/2015

4/30/2015

5/5/2015

5/11/2015

5/19/2015

5/26/2015

6/2/2015

6/2/2015

6/8/2015

6/16/2015

6/16/2015

6/23/2015

6/30/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

TOTAL DISSOLVED 

SOLIDS (RESIDUE, 

FILTERABLE) (N)

TOTAL KJELDAHL 

NITROGEN (N)

TOTAL ORGANIC 

CARBON (T)

TOTAL SUSPENDED 

SOLIDS, LAB (N)

TURBIDITY, LAB 

(N)

URANIUM (D) URANIUM (T)

707 < 0.050 0.65 < 1.0 0.62 4.45 4.47

741 < 0.050 0.52 < 1.0 0.39 4.73 4.83

< 3.0 < 0.050 < 0.50 < 1.0 < 0.10 < 0.010 < 0.010

708 < 0.050 0.69 < 1.0 0.67 4.54 4.40

556 < 0.050 0.69 < 1.0 0.45 3.32 3.30

590 < 0.050 0.82 3.4 0.65 3.40 3.41

575 < 0.050 1.02 < 1.0 0.50 3.54 3.67

519 < 0.050 0.77 1.1 0.42 3.30 3.36

510 < 0.050 0.86 < 1.0 0.23 3.24 3.58

528 < 0.050 0.57 < 1.0 0.27 3.23 3.19

426

422

< 0.050

< 0.050

0.56

0.54

< 1.0

< 1.0

0.60

0.78

2.60

2.61

2.65

2.60

356 0.091 1.08 < 1.0 0.42 2.08 2.08

352 0.106 0.73 < 1.0 0.45 2.11 2.12

328 0.123 0.74 < 1.0 0.45 2.05 2.14

448

444

0.095

0.089

0.76

0.55

< 1.0

< 1.0

0.33

0.27

2.82

2.80

2.81

2.87

< 3.0

473

< 0.050

< 0.050

< 0.50

0.61

< 1.0

1.2

< 0.10

0.35

< 0.010

2.69

< 0.010

2.68

528 0.082 0.73 < 1.0 0.29 3.16 3.05

460.85 0.064300 0.69450 1.1350 0.41700 2.8345 2.8615

0 0 0 0 0 0 0

741 0.123 1.08 3.4 0.78 4.73 4.83

3 0.05 0.5 1 0.1 0.01 0.01

20 20 20 20 20 20 20

738.00 0.073000 0.58000 2.4000 0.68000 4.7200 4.8200

194.23 0.023649 0.16317 0.53536 0.18397 1.2269 1.2349

43.432 0.0052881 0.036487 0.11971 0.041136 0.27435 0.27614



LC_LC3 (200337)

statistic sample_date

4/6/2015

4/13/2015

4/20/2015

4/20/2015

4/27/2015

4/28/2015

4/29/2015

4/30/2015

5/5/2015

5/11/2015

5/19/2015

5/26/2015

6/2/2015

6/2/2015

6/8/2015

6/16/2015

6/16/2015

6/23/2015

6/30/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

VANADIUM (D) VANADIUM (T) ZINC (D) ZINC (T)

< 0.50 < 0.50 11.5 12.4

< 0.50 < 0.50 11.1 26.6

< 0.50 < 0.50 < 3.0 < 3.0

< 0.50 0.59 11.3 11.7

< 0.50 < 0.50 13.1 14.2

< 0.50 < 0.50 12.8 14.2

< 0.50 < 0.50 13.7 13.9

< 0.50 < 0.50 16.9 17.4

< 0.50 < 0.50 16.5 16.7

< 0.50 < 0.50 16.2 16.5

< 0.50

< 0.50

< 0.50

< 0.50

18.2

18.5

19.6

19.4

< 0.50 < 0.50 19.6 19.8

< 0.50 < 0.50 19.6 20.4

< 0.50 < 0.50 19.4 20.2

< 0.50

< 0.50

< 0.50

< 0.50

23.2

24.2

23.6

24.1

< 0.50

< 0.50

< 0.50

< 0.50

< 3.0

23.0

< 3.0

22.5

< 0.50 < 0.50 23.1 23.3

0.50000 0.50450 15.895 17.125

0 0 0 0

0.5 0.59 24.2 26.6

0.5 0.5 3 3

20 20 20 20

0.0000 0.090000 21.200 23.600

0.0000 0.020125 6.0534 6.3451

0.0000 0.0045000 1.3536 1.4188



LC_LCDSSLCC (E297110)

statistic sample_date ALKALINITY, TOTAL (As CaCO3) (N) ALUMINUM (D) ALUMINUM (T) ANTIMONY (D) ANTIMONY (T) ARSENIC (D)

4/6/2015 186 < 0.0030 0.0093 0.20 0.22 0.12

4/13/2015 197 < 0.0030 0.0055 0.20 0.21 0.10

4/20/2015 185 < 0.0030 0.0083 0.19 0.19 0.13

4/27/2015 181 < 0.0030 0.0106 0.18 0.19 0.12

4/28/2015 150 < 0.0030 0.0096 0.17 0.19 0.13

5/5/2015 150 < 0.0030 0.0163 0.15 0.17 0.11

5/12/2015 158 < 0.0030 0.0099 0.17 0.16 0.13

5/19/2015 157 < 0.0030 0.0110 0.15 0.16 0.12

5/26/2015 131 < 0.0030 0.320 0.11 0.15 0.11

6/2/2015 119 0.0126 1.95 0.11 0.20 0.13

6/8/2015 120 < 0.0030 0.0137 0.17 0.17 0.12

6/16/2015 159 < 0.0030 0.0073 0.17 0.17 0.11

6/16/2015

6/23/2015 159 < 0.0030 0.0065 0.16 0.18 0.11

6/24/2015 159 < 0.0030 0.0076 0.20 0.22 0.11

6/30/2015

6/30/2015 168 < 0.0030 0.0068 0.19 0.21 < 0.10

Average Sample Result 158.60 0.0036400 0.15949 0.16800 0.18600 0.11667

Exceedance Count 0 0 0 0 0 0

Maximum Sample Result 197 0.0126 1.95 0.2 0.22 0.13

Minimum Sample Result 119 0.003 0.0055 0.11 0.15 0.1

Sample Count 15 15 15 15 15 15

Sample Range 78.000 0.0096000 1.9445 0.090000 0.070000 0.030000

Std Deviation 23.120 0.0024787 0.50175 0.028835 0.022615 0.010465

Std Error 5.9696 0.00064000 0.12955 0.0074450 0.0058391 0.0027021



LC_LCDSSLCC (E297110)

statistic sample_date

4/6/2015

4/13/2015

4/20/2015

4/27/2015

4/28/2015

5/5/2015

5/12/2015

5/19/2015

5/26/2015

6/2/2015

6/8/2015

6/16/2015

6/16/2015

6/23/2015

6/24/2015

6/30/2015

6/30/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

ARSENIC (T) BARIUM (D) BARIUM (T) BERYLLIUM (D) BERYLLIUM (T) BISMUTH (D) BISMUTH (T) BORON (D)

0.13 0.0698 0.0703 < 0.10 < 0.10 < 0.000050 < 0.000050 0.013

0.12 0.0734 0.0699 < 0.10 < 0.10 < 0.000050 < 0.000050 0.013

0.22 0.0663 0.0679 < 0.10 < 0.10 < 0.000050 < 0.000050 0.011

0.15 0.0522 0.0509 < 0.10 < 0.10 < 0.000050 < 0.000050 < 0.010

0.17 0.0515 0.0515 < 0.10 < 0.10 < 0.000050 < 0.000050 < 0.010

0.14 0.0414 0.0421 < 0.10 < 0.10 < 0.000050 < 0.000050 < 0.010

0.11 0.0463 0.0448 < 0.10 < 0.10 < 0.000050 < 0.000050 < 0.010

0.11 0.0425 0.0426 < 0.10 < 0.10 < 0.000050 < 0.000050 < 0.010

0.33 0.0308 0.0363 < 0.10 < 0.10 < 0.000050 < 0.000050 < 0.010

1.20 0.0301 0.0540 < 0.10 0.12 < 0.000050 0.000186 < 0.010

0.14 0.0346 0.0344 < 0.10 < 0.10 < 0.000050 < 0.000050 0.011

0.13 0.0451 0.0458 < 0.10 < 0.10 < 0.000050 < 0.000050 0.011

0.11 0.0479 0.0492 < 0.10 < 0.10 < 0.000050 < 0.000050 < 0.010

0.13 0.0497 0.0512 < 0.10 < 0.10 < 0.000050 < 0.000050 < 0.010

0.16 0.0527 0.0523 < 0.10 < 0.10 < 0.000050 < 0.000050 0.010

0.22333 0.048953 0.050880 0.10000 0.10133 0.000050000 0.000059067 0.010600

0 0 0 0 0 0 0 0

1.2 0.0734 0.0703 0.1 0.12 5e-005 0.000186 0.013

0.11 0.0301 0.0344 0.1 0.1 5e-005 5e-005 0.01

15 15 15 15 15 15 15 15

1.0900 0.043300 0.035900 0.0000 0.020000 0.0000 0.00013600 0.0030000

0.27603 0.013031 0.011136 0.0000000014080 0.0051640 0.0000 0.000035115 0.0010556

0.071272 0.0033647 0.0028754 3.6355E-10 0.0013333 0.0000 0.0000090667 0.00027255



LC_LCDSSLCC (E297110)

statistic sample_date

4/6/2015

4/13/2015

4/20/2015

4/27/2015

4/28/2015

5/5/2015

5/12/2015

5/19/2015

5/26/2015

6/2/2015

6/8/2015

6/16/2015

6/16/2015

6/23/2015

6/24/2015

6/30/2015

6/30/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

BORON (T) BROMIDE (D) CADMIUM (D) CADMIUM (T) CALCIUM (T) CARBON, DISSOLVED ORGANIC (D) CHLORIDE (D)

0.015 < 0.10 0.116 0.134 102 1.18 2.5

0.014 < 0.10 0.119 0.122 105 0.77 2.4

0.011 < 0.10 0.101 0.105 103 0.96 2.4

< 0.010 < 0.10 0.132 0.150 85.9 1.02 2.0

< 0.010 < 0.10 0.136 0.147 81.2 1.10 2.0

< 0.010 < 0.050 0.135 0.139 68.2 1.24 1.4

< 0.010 < 0.050 0.167 0.164 75.6 1.33 1.8

0.011 < 0.050 0.144 0.158 72.1 1.68 1.4

< 0.010 < 0.050 0.0738 0.262 60.1 2.10 1.2

< 0.010 < 0.050 0.0356 0.493 78.5 3.19 1.2

0.012 < 0.050 0.166 0.181 56.2 1.22 1.2

0.012 < 0.050 0.218 0.211 70.6 0.78 1.8

< 0.010 < 0.050 0.191 0.223 75.4 0.98 1.7

< 0.010 < 0.050 0.234 0.224 75.1 0.81 2.0

< 0.010 < 0.050 0.221 0.227 76.8 0.84 1.9

0.011000 0.066667 0.14596 0.19600 79.047 1.2800 1.7933

0 0 0 0 0 0 0

0.015 0.1 0.234 0.493 105 3.19 2.5

0.01 0.05 0.0356 0.105 56.2 0.77 1.2

15 15 15 15 15 15 15

0.0050000 0.050000 0.19840 0.38800 48.800 2.4200 1.3000

0.0016036 0.024398 0.055353 0.093856 14.614 0.63893 0.44315

0.00041404 0.0062994 0.014292 0.024233 3.7734 0.16497 0.11442



LC_LCDSSLCC (E297110)

statistic sample_date

4/6/2015

4/13/2015

4/20/2015

4/27/2015

4/28/2015

5/5/2015

5/12/2015

5/19/2015

5/26/2015

6/2/2015

6/8/2015

6/16/2015

6/16/2015

6/23/2015

6/24/2015

6/30/2015

6/30/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

CHROMIUM (D) CHROMIUM (T) COBALT (D) COBALT (T) CONDUCTIVITY, FIELD (N) CONDUCTIVITY, LAB (N)

0.15 0.17 < 0.10 < 0.10 744.6 672

0.15 0.17 < 0.10 < 0.10 740.8 801

0.16 0.19 < 0.10 < 0.10 679.7 719

0.14 0.16 < 0.10 < 0.10 610.5 632

0.14 0.17 < 0.10 < 0.10 586.9 612

0.14 0.19 < 0.10 < 0.10 481.6 535

0.16 0.18 < 0.10 < 0.10 531.8 585

< 0.10 0.47 < 0.10 < 0.10 503.1 552

0.11 0.79 < 0.10 0.30 348.8 370

0.19 4.33 < 0.10 1.10 314.2 306

0.20 0.26 < 0.10 < 0.10 412.7 421

0.19 0.19 < 0.10 < 0.10 519.9 497

0.11 0.18 < 0.10 < 0.10 414.1 569

0.14 0.19 < 0.10 < 0.10 508.3 531

0.16 0.16 < 0.10 < 0.10 530.4 605

0.14933 0.52000 0.10000 0.18000 528.49 560.47

0 0 0 0 0 0

0.2 4.33 0.1 1.1 744.6 801

0.1 0.16 0.1 0.1 314.2 306

15 15 15 15 15 15

0.10000 4.1700 0.0000 1.0000 430.40 495.00

0.029391 1.0675 0.0000000014080 0.25967 128.96 128.72

0.0075886 0.27562 3.6355E-10 0.067047 33.297 33.235



LC_LCDSSLCC (E297110)

statistic sample_date

4/6/2015

4/13/2015

4/20/2015

4/27/2015

4/28/2015

5/5/2015

5/12/2015

5/19/2015

5/26/2015

6/2/2015

6/8/2015

6/16/2015

6/16/2015

6/23/2015

6/24/2015

6/30/2015

6/30/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

COPPER (D) COPPER (T) DISSOLVED OXYGEN, FIELD (N) FLUORIDE (D) Hardness, Total or Dissolved CaCO3 (N)

< 0.50 < 0.50 12.85 0.205 439

< 0.50 1.50 11.54 0.221 454

< 0.50 < 0.50 12.37 0.220 416

< 0.50 < 0.50 10.97 0.201 360

< 0.50 < 0.50 10.64 0.198 337

< 0.50 < 0.50 10.17 0.215 269

< 0.50 < 0.50 12.52 0.225 325

< 0.50 < 0.50 12.40 0.220 289

< 0.50 1.08 12.69 0.191 202

< 0.50 2.83 11.58 0.185 167

< 0.50 < 0.50 10.78 0.218 217

< 0.50 < 0.50 11.10 0.221 278

< 0.50 < 0.50 10.90 0.223 287

< 0.50 < 0.50 10.84 0.234 290

< 0.50 < 0.50 10.99 0.231 311

0.50000 0.76067 11.489 0.21387 309.40

0 0 0 0 0

0.5 2.83 12.85 0.234 454

0.5 0.5 10.17 0.185 167

15 15 15 15 15

0.0000 2.3300 2.6800 0.049000 287.00

0.0000 0.64065 0.86088 0.014525 83.195

0.0000 0.16542 0.22228 0.0037504 21.481



LC_LCDSSLCC (E297110)

statistic sample_date

4/6/2015

4/13/2015

4/20/2015

4/27/2015

4/28/2015

5/5/2015

5/12/2015

5/19/2015

5/26/2015

6/2/2015

6/8/2015

6/16/2015

6/16/2015

6/23/2015

6/24/2015

6/30/2015

6/30/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

INSTANTANEOUS FLOW (N) IRON (D) IRON (T) LEAD (D) LEAD (T) LITHIUM (D) LITHIUM (T) MAGNESIUM (T)

0.935 < 0.010 < 0.010 < 0.050 < 0.050 0.0286 0.0298 45.4

< 0.010 < 0.010 < 0.050 < 0.050 0.0293 0.0288 43.9

1.275 < 0.010 < 0.010 < 0.050 < 0.050 0.0248 0.0249 38.3

< 0.010 0.011 < 0.050 < 0.050 0.0219 0.0215 33.8

< 0.010 < 0.010 < 0.050 < 0.050 0.0203 0.0201 31.7

< 0.010 0.018 < 0.050 < 0.050 0.0163 0.0160 25.2

2.684 < 0.010 0.012 < 0.050 < 0.050 0.0198 0.0200 32.8

< 0.010 < 0.010 < 0.050 < 0.050 0.0173 0.0176 26.2

< 0.010 0.376 < 0.050 0.356 0.0101 0.0105 18.4

< 0.010 2.41 < 0.050 1.70 0.0075 0.0106 20.2

< 0.010 0.015 < 0.050 < 0.050 0.0116 0.0117 18.6

< 0.010 < 0.010 < 0.050 < 0.050 0.0174 0.0186 25.5

< 0.010 < 0.010 < 0.050 < 0.050 0.0148 0.0146 26.1

< 0.010 < 0.010 < 0.050 < 0.050 0.0190 0.0195 26.9

0.665

< 0.010 < 0.010 < 0.050 < 0.050 0.0196 0.0199 28.9

1.3898 0.010000 0.19547 0.050000 0.18040 0.018553 0.018940 29.460

0 0 1 0 0 0 0 0

2.684 0.01 2.41 0.05 1.7 0.0293 0.0298 45.4

0.665 0.01 0.01 0.05 0.05 0.0075 0.0105 18.4

4 15 15 15 15 15 15 15

2.0190 0.0000 2.4000 0.0000 1.6500 0.021800 0.019300 27.000

0.89820 1.7600E-10 0.61980 7.0401E-10 0.42771 0.0061910 0.0058769 8.2996

0.44910 4.5444E-11 0.16003 1.8178E-10 0.11043 0.0015985 0.0015174 2.1430



LC_LCDSSLCC (E297110)

statistic sample_date

4/6/2015

4/13/2015

4/20/2015

4/27/2015

4/28/2015

5/5/2015

5/12/2015

5/19/2015

5/26/2015

6/2/2015

6/8/2015

6/16/2015

6/16/2015

6/23/2015

6/24/2015

6/30/2015

6/30/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

MANGANESE (D) MANGANESE (T) MERCURY (D) MERCURY (T) MOLYBDENUM (D) MOLYBDENUM (T) NICKEL (D)

< 0.00010 0.00033 < 0.0050 < 0.0050 0.00157 0.00164 3.82

0.00010 0.00020 < 0.0050 < 0.0050 0.00170 0.00163 3.61

< 0.00010 0.00035 < 0.0050 < 0.0050 0.00152 0.00145 3.39

0.00011 0.00044 < 0.0050 < 0.0050 0.00139 0.00138 3.74

0.00015 0.00038 < 0.0050 < 0.0050 0.00132 0.00133 3.62

0.00016 0.00051 < 0.0050 < 0.0050 0.00114 0.00115 3.56

0.00011 0.00055 < 0.0050 < 0.0050 0.00124 0.00120 4.02

< 0.00010 0.00031 < 0.0050 < 0.0050 0.00120 0.00121 3.59

0.00035 0.0194 < 0.0050 < 0.0050 0.000859 0.000883 2.21

0.00066 0.0889 < 0.0050 < 0.025 0.000727 0.00108 1.70

0.00021 0.00077 < 0.0050 < 0.0050 0.00103 0.00103 3.87

0.00013 0.00040 < 0.0050 < 0.0050 0.00123 0.00126 4.50

0.00011 0.00032 < 0.0050 < 0.0050 0.00118 0.00117 4.63

0.00012 0.00032 < 0.0050 < 0.0050 0.00133 0.00132 4.71

0.00016 0.00038 < 0.0050 < 0.0050 0.00131 0.00124 4.70

0.00017800 0.0075707 0.0050000 0.0063333 0.0012497 0.0012649 3.7113

0 0 0 0 0 0 0

0.00066 0.0889 0.005 0.025 0.0017 0.00164 4.71

0.0001 0.0002 0.005 0.005 0.000727 0.000883 1.7

15 15 15 15 15 15 15

0.00056000 0.088700 0.0000 0.020000 0.00097300 0.00075700 3.0100

0.00014838 0.023025 8.8002E-11 0.0051640 0.00025455 0.00020599 0.84654

0.000038312 0.0059451 2.2722E-11 0.0013333 0.000065723 0.000053188 0.21858



LC_LCDSSLCC (E297110)

statistic sample_date

4/6/2015

4/13/2015

4/20/2015

4/27/2015

4/28/2015

5/5/2015

5/12/2015

5/19/2015

5/26/2015

6/2/2015

6/8/2015

6/16/2015

6/16/2015

6/23/2015

6/24/2015

6/30/2015

6/30/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

NICKEL (T) NITRATE NITROGEN (NO3), AS N (N) NITRITE NITROGEN (NO2), AS N (N) NITROGEN, AMMONIA (AS N) (N)

3.77 11.6 0.0023 < 0.0050

3.65 11.6 0.0036 < 0.0050

3.50 10.1 0.0044 < 0.0050

3.72 8.13 0.0034 < 0.0050

3.55 7.46 0.0029 < 0.0050

3.61 5.83 0.0014 < 0.0050

4.09 6.62 0.0012 < 0.0050

3.73 5.77 < 0.0010 < 0.0050

4.98 2.82 < 0.0010 < 0.0050

7.63 1.85 < 0.0010 < 0.0050

4.18 3.24 < 0.0010 < 0.0050

4.62

5.02 < 0.0010 < 0.0050

5.02

< 0.0010 < 0.0050

4.91 5.44 < 0.0010 < 0.0050

5.04 5.59 0.0018 < 0.0050

4.78 5.92 0.0013 < 0.0050

4.3840 6.3756 0.0018313 0.0050000

0 16 0 0

7.63 11.6 0.0044 0.005

3.5 1.85 0.001 0.005

15 16 16 16

4.1300 9.7500 0.0034000 0.0000

1.0623 2.8492 0.0011330 8.5018E-11

0.27429 0.71230 0.00028324 2.1254E-11



LC_LCDSSLCC (E297110)

statistic sample_date

4/6/2015

4/13/2015

4/20/2015

4/27/2015

4/28/2015

5/5/2015

5/12/2015

5/19/2015

5/26/2015

6/2/2015

6/8/2015

6/16/2015

6/16/2015

6/23/2015

6/24/2015

6/30/2015

6/30/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

ORTHO-PHOSPHATE (N) pH, Field (N) pH, LAB (N) PHOSPHORUS (N) POTASSIUM (T) SELENIUM (D) SELENIUM (T)

< 0.0010 8.85 8.33 < 0.0020 1.13 48.8 48.9

< 0.0010 8.87 8.38 < 0.0020 1.14 49.8 48.8

< 0.0010 8.28 8.37 0.0020 1.06 43.1 42.5

0.0010 8.36 8.15 0.0030 0.922 34.1 33.9

< 0.0010 8.33 8.36 0.0040 0.898 33 31.5

0.0027 8.46 8.42 0.0056 0.821 24.8 25.1

< 0.0010 8.18 8.43 0.0030 0.900 33.4 31.4

< 0.0010 8.03 8.42 0.0025 0.782 29.3 28.2

0.0019 8.22 8.33 0.0445 0.749 14.8 14.4

0.0024 8.21 8.31 0.244 1.34 9.68 9.56

0.0024 8.59 8.43 0.0047 0.809 15.1 14.9

0.0014 8.25 8.29 < 0.0020 0.938 23.2 24.3

0.0019 0.0026

0.0015 8.16 8.30 0.0025 0.937 27.7 27.8

0.0017 8.43 8.30 0.0021 1.01 28.9 29.7

0.0010 8.30 8.45 0.0039 0.941 31 30.5

0.0014938 8.3680 8.3513 0.020650 0.95847 29.779 29.431

0 0 0 0 0 0 15

0.0027 8.87 8.45 0.244 1.34 49.8 48.9

0.001 8.03 8.15 0.002 0.749 9.68 9.56

16 15 15 16 15 15 15

0.0017000 0.84000 0.30000 0.24200 0.59100 40.120 39.340

0.00060163 0.24105 0.077907 0.060463 0.15738 11.653 11.450

0.00015041 0.062238 0.020116 0.015116 0.040635 3.0087 2.9565



LC_LCDSSLCC (E297110)

statistic sample_date

4/6/2015

4/13/2015

4/20/2015

4/27/2015

4/28/2015

5/5/2015

5/12/2015

5/19/2015

5/26/2015

6/2/2015

6/8/2015

6/16/2015

6/16/2015

6/23/2015

6/24/2015

6/30/2015

6/30/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

SILVER (D) SILVER (T) SODIUM (T) STRONTIUM (D) STRONTIUM (T) SULFATE (AS SO4) (D)

< 0.010 < 0.010 4.92 0.193 0.202 211

< 0.010 < 0.010 4.99 0.202 0.197 207

< 0.010 < 0.010 4.47 0.190 0.187 186

< 0.010 < 0.010 3.56 0.163 0.165 147

< 0.010 < 0.010 3.44 0.158 0.157 136

< 0.010 < 0.010 2.90 0.128 0.131 107

< 0.010 < 0.010 3.35 0.140 0.138 125

< 0.010 < 0.010 3.10 0.134 0.136 113

< 0.010 < 0.010 1.64 0.0965 0.101 58.6

< 0.010 0.048 1.38 0.0776 0.104 40.6

< 0.010 < 0.010 2.07 0.0975 0.0983 67.4

< 0.010 < 0.010 2.85 0.130 0.133 104

< 0.010 < 0.010 3.04 0.127 0.128 112

< 0.010 < 0.010 3.21 0.142 0.148 116

< 0.010 < 0.010 3.26 0.146 0.144 125

0.010000 0.012533 3.2120 0.14164 0.14462 123.71

0 0 0 0 0 0

0.01 0.048 4.99 0.202 0.202 211

0.01 0.01 1.38 0.0776 0.0983 40.6

15 15 15 15 15 15

0.0000 0.038000 3.6100 0.12440 0.10370 170.40

1.7600E-10 0.0098116 1.0439 0.035904 0.032542 49.591

4.5444E-11 0.0025333 0.26955 0.0092703 0.0084023 12.804



LC_LCDSSLCC (E297110)

statistic sample_date

4/6/2015

4/13/2015

4/20/2015

4/27/2015

4/28/2015

5/5/2015

5/12/2015

5/19/2015

5/26/2015

6/2/2015

6/8/2015

6/16/2015

6/16/2015

6/23/2015

6/24/2015

6/30/2015

6/30/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

TEMPERATURE, FIELD (N) THALLIUM (D) THALLIUM (T) TIN (D) TIN (T) TITANIUM (D) TITANIUM (T)

3.0 < 0.010 < 0.010 < 0.00010 < 0.00010 < 10 < 10

4.3 < 0.010 < 0.010 < 0.00010 < 0.00010 12 12

4.5 < 0.010 < 0.010 < 0.00010 < 0.00010 < 10 < 10

5.6 < 0.010 < 0.010 < 0.00010 < 0.00010 < 10 < 10

6.4 0.011 < 0.010 < 0.00010 < 0.00010 < 10 < 10

5.6 < 0.010 < 0.010 < 0.00010 < 0.00010 < 10 < 10

3.9 0.013 < 0.010 < 0.00010 < 0.00010 < 10 < 10

3.3 < 0.010 < 0.010 < 0.00010 < 0.00010 < 10 < 10

4.2 < 0.010 0.025 < 0.00010 < 0.00010 < 10 10

4.3 < 0.010 0.092 < 0.00010 < 0.00010 < 10 28

5.6 < 0.010 < 0.010 < 0.00010 < 0.00010 < 10

6.2 < 0.010 < 0.010 < 0.00010 < 0.00010 < 10 < 10

5.8 < 0.010 < 0.010 < 0.00010 < 0.00010 < 10 < 10

7.9 < 0.010 < 0.010 < 0.00010 < 0.00010 < 10 < 10

6.8 < 0.010 0.011 < 0.00010 < 0.00010 < 10 < 10

5.1600 0.010267 0.016533 0.00010000 0.00010000 10.133 11.429

0 0 0 0 0 0 0

7.9 0.013 0.092 0.0001 0.0001 12 28

3 0.01 0.01 0.0001 0.0001 10 10

15 15 15 15 15 15 14

4.9000 0.0030000 0.082000 0.0000 0.0000 2.0000 18.000

1.3721 0.00079881 0.021230 0.0000 0.0000 0.51640 4.7993

0.35427 0.00020625 0.0054815 0.0000 0.0000 0.13333 1.2827



LC_LCDSSLCC (E297110)

statistic sample_date

4/6/2015

4/13/2015

4/20/2015

4/27/2015

4/28/2015

5/5/2015

5/12/2015

5/19/2015

5/26/2015

6/2/2015

6/8/2015

6/16/2015

6/16/2015

6/23/2015

6/24/2015

6/30/2015

6/30/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

TOTAL DISSOLVED SOLIDS (RESIDUE, FILTERABLE) (N) TOTAL KJELDAHL NITROGEN (N) TOTAL ORGANIC CARBON (T)

530 < 0.050 0.99

546 < 0.050 0.63

509 < 0.050 0.94

429 < 0.050 0.98

399 < 0.050 1.05

337 < 0.050 1.52

379 < 0.050 1.22

347 < 0.050 1.26

249 0.298 2.73

206 0.647 7.50

244 0.159 1.51

332 0.082 1.73

0.092 0.72

347 0.134 0.83

369 0.133 0.78

393 0.129 0.73

374.40 0.12963 1.5700

0 0 0

546 0.647 7.5

206 0.05 0.63

15 16 16

340.00 0.59700 6.8700

100.55 0.15304 1.6653

25.962 0.038260 0.41631



LC_LCDSSLCC (E297110)

statistic sample_date

4/6/2015

4/13/2015

4/20/2015

4/27/2015

4/28/2015

5/5/2015

5/12/2015

5/19/2015

5/26/2015

6/2/2015

6/8/2015

6/16/2015

6/16/2015

6/23/2015

6/24/2015

6/30/2015

6/30/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

TOTAL SUSPENDED SOLIDS, LAB (N) TURBIDITY, LAB (N) URANIUM (D) URANIUM (T) VANADIUM (D) VANADIUM (T)

< 1.0 0.44 3.26 3.31 < 0.50 < 0.50

1.1 0.25 3.34 3.27 < 0.50 < 0.50

< 1.0 0.34 2.98 2.91 < 0.50 0.60

1.1 0.34 2.40 2.35 < 0.50 < 0.50

< 1.0 0.49 2.27 2.33 < 0.50 < 0.50

1.6 0.48 1.98 2.00 < 0.50 < 0.50

1.6 0.32 2.30 2.28 < 0.50 < 0.50

< 1.0 0.35 2.11 2.19 < 0.50 < 0.50

42.1 14.1 1.24 1.29 < 0.50 1.11

251 97.4 0.925 1.17 < 0.50 5.54

1.6 0.63 1.41 1.42 < 0.50 < 0.50

< 1.0 0.24 1.94 1.99 < 0.50 < 0.50

1.1 0.24 1.90 1.89 < 0.50 < 0.50

< 1.0 0.38 2.07 2.13 < 0.50 < 0.50

1.0 0.32 2.21 2.08 < 0.50 < 0.50

20.547 7.7547 2.1557 2.1740 0.50000 0.88333

0 0 0 0 0 0

251 97.4 3.34 3.31 0.5 5.54

1 0.24 0.925 1.17 0.5 0.5

15 15 15 15 15 15

250.00 97.160 2.4150 2.1400 0.0000 5.0400

64.619 25.051 0.67926 0.63323 0.0000 1.2978

16.685 6.4680 0.17538 0.16350 0.0000 0.33509



LC_LCDSSLCC (E297110)

statistic sample_date

4/6/2015

4/13/2015

4/20/2015

4/27/2015

4/28/2015

5/5/2015

5/12/2015

5/19/2015

5/26/2015

6/2/2015

6/8/2015

6/16/2015

6/16/2015

6/23/2015

6/24/2015

6/30/2015

6/30/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

ZINC (D) ZINC (T)

5.0 5.4

4.3 4.2

4.1 4.5

5.8 6.2

5.4 5.9

6.1 6.6

6.5 6.8

6.1 7.8

4.0 16.8

< 3.0 42.3

8.7 9.7

10.3 11.0

10.4 10.8

10.3 11.1

8.6 9.2

6.5733 10.553

0 0

10.4 42.3

3 4.2

15 15

7.4000 38.100

2.4875 9.3788

0.64228 2.4216



LC_LC5 (0200028)

statistic sample_date ALKALINITY, TOTAL (As CaCO3) (N) ALUMINUM (D) ALUMINUM (T) ANTIMONY (D) ANTIMONY (T) ARSENIC (D)

4/6/2015 165 < 0.0030 0.0149 0.11 0.14 < 0.10

4/13/2015 201 < 0.0030 0.0093 0.10 0.11 < 0.10

4/20/2015 182 < 0.0030 0.0298 0.11 0.12 < 0.10

4/27/2015 159 < 0.0030 0.0429 0.12 0.14 < 0.10

4/28/2015 173 < 0.0030 0.0283 0.12 0.13 < 0.10

5/4/2015 131 < 0.0030 0.0303 0.13 0.12 < 0.10

5/5/2015 167 0.0041 0.0222 0.12 0.14 0.11

5/11/2015 170 < 0.0030 0.116 0.12 0.13 < 0.10

5/19/2015 166 < 0.0030 0.0253 0.11 0.13 < 0.10

5/26/2015 129 < 0.0030 0.185 0.11 0.14 < 0.10

6/2/2015 134 < 0.0030 0.209 0.12 0.14 < 0.10

6/8/2015 147 < 0.0030 0.0722 0.12 0.14 0.11

6/15/2015 163 < 0.0030 0.0196 0.13 0.13 0.11

6/15/2015

6/23/2015 166 < 0.0030 0.0184 0.11 0.13 < 0.10

6/30/2015 170 < 0.0030 0.0212 0.12 0.16 < 0.10

Average Sample Result 161.53 0.0030733 0.056293 0.11667 0.13333 0.10200

Exceedance Count 0 0 0 0 0 0

Maximum Sample Result 201 0.0041 0.209 0.13 0.16 0.11

Minimum Sample Result 129 0.003 0.0093 0.1 0.11 0.1

Sample Count 15 15 15 15 15 15

Sample Range 72.000 0.0011000 0.19970 0.030000 0.050000 0.010000

Std Deviation 19.460 0.00028402 0.063303 0.0081650 0.011751 0.0041404

Std Error 5.0246 0.000073333 0.016345 0.0021082 0.0030342 0.0010690



LC_LC5 (0200028)

statistic sample_date

4/6/2015

4/13/2015

4/20/2015

4/27/2015

4/28/2015

5/4/2015

5/5/2015

5/11/2015

5/19/2015

5/26/2015

6/2/2015

6/8/2015

6/15/2015

6/15/2015

6/23/2015

6/30/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

ARSENIC (T) BARIUM (D) BARIUM (T) BERYLLIUM (D) BERYLLIUM (T) BISMUTH (D) BISMUTH (T) BORON (D)

0.12 0.101 0.102 < 0.10 < 0.10 < 0.000050 < 0.000050 0.013

0.11 0.0966 0.0928 < 0.10 < 0.10 < 0.000050 < 0.000050 0.011

0.21 0.0930 0.0939 < 0.10 < 0.10 < 0.000050 < 0.000050 < 0.010

0.16 0.0868 0.0856 < 0.10 < 0.10 < 0.000050 < 0.000050 < 0.010

0.15 0.0858 0.0851 < 0.10 < 0.10 < 0.000050 < 0.000050 < 0.010

0.14 0.0760 0.0761 < 0.10 < 0.10 < 0.000050 < 0.000050 < 0.010

0.13 0.0765 0.0786 < 0.10 < 0.10 < 0.000050 < 0.000050 < 0.010

0.18 0.0757 0.0791 < 0.10 < 0.10 < 0.000050 < 0.000050 < 0.010

0.13 0.0732 0.0745 < 0.10 < 0.10 < 0.000050 < 0.000050 < 0.010

0.24 0.0615 0.0681 < 0.10 < 0.10 < 0.000050 < 0.000050 < 0.010

0.24 0.0575 0.0627 < 0.10 < 0.10 < 0.000050 < 0.000050 < 0.010

0.16 0.0618 0.0621 < 0.10 < 0.10 < 0.000050 < 0.000050 0.011

0.14 0.0711 0.0729 < 0.10 < 0.10 < 0.000050 < 0.000050 0.010

0.11 0.0771 0.0759 < 0.10 < 0.10 < 0.000050 < 0.000050 < 0.010

0.15 0.0824 0.0807 < 0.10 < 0.10 < 0.000050 < 0.000050 < 0.010

0.15800 0.078400 0.079340 0.10000 0.10000 0.000050000 0.000050000 0.010333

0 0 0 0 0 0 0 0

0.24 0.101 0.102 0.1 0.1 5e-005 5e-005 0.013

0.11 0.0575 0.0621 0.1 0.1 5e-005 5e-005 0.01

15 15 15 15 15 15 15 15

0.13000 0.043500 0.039900 0.0000 0.0000 0.0000 0.0000 0.0030000

0.042292 0.012798 0.011241 0.0000000014080 0.0000000014080 0.0000 0.0000 0.00081650

0.010920 0.0033045 0.0029025 3.6355E-10 3.6355E-10 0.0000 0.0000 0.00021082



LC_LC5 (0200028)

statistic sample_date

4/6/2015

4/13/2015

4/20/2015

4/27/2015

4/28/2015

5/4/2015

5/5/2015

5/11/2015

5/19/2015

5/26/2015

6/2/2015

6/8/2015

6/15/2015

6/15/2015

6/23/2015

6/30/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

BORON (T) BROMIDE (D) CADMIUM (D) CADMIUM (T) CALCIUM (T) CARBON, DISSOLVED ORGANIC (D) CHLORIDE (D)

0.014 < 0.10 0.0134 0.0303 99.8 0.94 2.8

0.011 < 0.10 0.0155 0.0289 88.2 1.09 2.7

< 0.010 < 0.10 0.0126 0.0295 99.8 1.05 2.4

< 0.010 < 0.10 0.0207 0.0415 86.3 1.05 2.0

< 0.010 < 0.10 0.0276 0.0400 84.1 1.24 2.2

< 0.010 < 0.050 0.0254 0.0462 74.8 1.36 1.5

< 0.010 < 0.050 0.0350 0.0336 74.8 1.17 1.5

< 0.010 < 0.050 0.0269 0.0522 80.9 1.58 1.6

< 0.010 < 0.050 0.0192 0.0401 76.8 1.41 1.4

< 0.010 < 0.050 0.0142 0.0940 68.4 1.31 1.3

< 0.010 < 0.050 0.0191 0.0996 62.1 1.47 1.0

0.012 < 0.050 0.0240 0.0562 63.4 1.29 1.2

< 0.010 < 0.050 0.0345 0.0444 69.9 1.83 1.4

< 0.010 < 0.050 0.0165 0.0463 77.1 1.06 1.5

< 0.010 < 0.050 0.0194 0.0455 77.1 0.82 1.8

0.010467 0.066667 0.021600 0.048553 78.900 1.2447 1.7533

0 0 0 0 0 0 0

0.014 0.1 0.035 0.0996 99.8 1.83 2.8

0.01 0.05 0.0126 0.0289 62.1 0.82 1

15 15 15 15 15 15 15

0.0040000 0.050000 0.022400 0.070700 37.700 1.0100 1.8000

0.0011255 0.024398 0.0071421 0.021180 11.352 0.26259 0.54885

0.00029059 0.0062994 0.0018441 0.0054688 2.9311 0.067801 0.14171



LC_LC5 (0200028)

statistic sample_date

4/6/2015

4/13/2015

4/20/2015

4/27/2015

4/28/2015

5/4/2015

5/5/2015

5/11/2015

5/19/2015

5/26/2015

6/2/2015

6/8/2015

6/15/2015

6/15/2015

6/23/2015

6/30/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

CHROMIUM (D) CHROMIUM (T) COBALT (D) COBALT (T) CONDUCTIVITY, FIELD (N) CONDUCTIVITY, LAB (N)

0.14 0.24 < 0.10 < 0.10 695.0 733

0.13 0.15 < 0.10 < 0.10 679.9 734

0.15 0.19 < 0.10 < 0.10 654 694

< 0.10 0.20 < 0.10 < 0.10 604.5 641

< 0.10 0.17 < 0.10 < 0.10 599.8 647

0.11 0.20 < 0.10 < 0.10 549.7 585

0.16 0.21 < 0.10 < 0.10 516.4 576

0.11 0.34 < 0.10 0.11 532.3 577

0.22 0.41 < 0.10 < 0.10 523.4 579

0.11 0.40 < 0.10 0.19 435 469

0.14 0.60 < 0.10 0.17 431.5 424

0.15 0.32 < 0.10 < 0.10 459.7 467

0.14 0.18 < 0.10 < 0.10 487

520.8

0.14 0.19 < 0.10 < 0.10 415.8 571

< 0.10 0.18 < 0.10 < 0.10 530.1 609

0.13333 0.26533 0.10000 0.11133 543.19 586.20

0 0 0 0 0 0

0.22 0.6 0.1 0.19 695 734

0.1 0.15 0.1 0.1 415.8 424

15 15 15 15 15 15

0.12000 0.45000 0.0000 0.090000 279.20 310.00

0.031547 0.12541 0.0000000014080 0.028251 88.761 95.170

0.0081455 0.032380 3.6355E-10 0.0072943 22.918 24.573



LC_LC5 (0200028)

statistic sample_date

4/6/2015

4/13/2015

4/20/2015

4/27/2015

4/28/2015

5/4/2015

5/5/2015

5/11/2015

5/19/2015

5/26/2015

6/2/2015

6/8/2015

6/15/2015

6/15/2015

6/23/2015

6/30/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

COPPER (D) COPPER (T) DISSOLVED OXYGEN, FIELD (N) FLUORIDE (D) Hardness, Total or Dissolved CaCO3 (N)

< 0.50 < 0.50 13.83 0.176 408

< 0.50 < 0.50 12.25 0.191 396

< 0.50 < 0.50 12.88 0.178 404

< 0.50 < 0.50 11.63 0.172 358

< 0.50 6.49 10.97 0.172 348

< 0.50 < 0.50 10.17 0.198 306

< 0.50 < 0.50 9.8 0.193 300

< 0.50 < 0.50 12.2 0.203 328

< 0.50 < 0.50 13.07 0.201 307

< 0.50 0.57 16.52 0.193 250

< 0.50 0.57 11.16 0.196 231

< 0.50 < 0.50 10.06 0.205 246

< 0.50 < 0.50 0.203 272

10.38

< 0.50 < 0.50 10.13 0.207 302

< 0.50 < 0.50 9.64 0.214 312

0.50000 0.90867 11.646 0.19347 317.87

0 0 0 0 0

0.5 6.49 16.52 0.214 408

0.5 0.5 9.64 0.172 231

15 15 15 15 15

0.0000 5.9900 6.8800 0.042000 177.00

0.0000 1.5442 1.8797 0.013298 56.413

0.0000 0.39872 0.48535 0.0034335 14.566



LC_LC5 (0200028)

statistic sample_date

4/6/2015

4/13/2015

4/20/2015

4/27/2015

4/28/2015

5/4/2015

5/5/2015

5/11/2015

5/19/2015

5/26/2015

6/2/2015

6/8/2015

6/15/2015

6/15/2015

6/23/2015

6/30/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

INSTANTANEOUS FLOW (N) IRON (D) IRON (T) LEAD (D) LEAD (T) LITHIUM (D) LITHIUM (T) MAGNESIUM (T)

< 0.010 0.022 < 0.050 < 0.050 0.0160 0.0162 39.2

< 0.010 0.014 < 0.050 < 0.050 0.0168 0.0164 41.1

< 0.010 0.039 < 0.050 < 0.050 0.0157 0.0158 35.9

< 0.010 0.058 < 0.050 0.051 0.0155 0.0152 33.1

< 0.010 0.033 < 0.050 0.125 0.0152 0.0152 32.8

< 0.010 0.049 < 0.050 < 0.050 0.0141 0.0140 29.3

0.013 0.031 < 0.050 < 0.050 0.0138 0.0142 29.7

< 0.010 0.169 < 0.050 0.130 0.0148 0.0147 32.2

< 0.010 0.031 < 0.050 < 0.050 0.0135 0.0145 29.4

< 0.010 0.259 < 0.050 0.201 0.0117 0.0124 24.3

< 0.010 0.264 < 0.050 0.185 0.0112 0.0117 21.3

< 0.010 0.110 < 0.050 0.082 0.0115 0.0117 21.6

< 0.010 0.030 < 0.050 < 0.050 0.0151 0.0155 26.4

< 0.010 0.035 < 0.050 < 0.050 0.0120 0.0119 26.0

< 0.010 0.030 < 0.050 < 0.050 0.0152 0.0168 29.3

0 0.010200 0.078267 0.050000 0.081600 0.014140 0.014413 30.107

0 0 0 0 0 0 0 0

0 0.013 0.264 0.05 0.201 0.0168 0.0168 41.1

0 0.01 0.014 0.05 0.05 0.0112 0.0117 21.3

0 15 15 15 15 15 15 15

0 0.0030000 0.25000 0.0000 0.15100 0.0056000 0.0051000 19.800

0 0.00077460 0.084327 7.0401E-10 0.052846 0.0017948 0.0017439 5.8181

0 0.00020000 0.021773 1.8178E-10 0.013645 0.00046340 0.00045028 1.5022



LC_LC5 (0200028)

statistic sample_date

4/6/2015

4/13/2015

4/20/2015

4/27/2015

4/28/2015

5/4/2015

5/5/2015

5/11/2015

5/19/2015

5/26/2015

6/2/2015

6/8/2015

6/15/2015

6/15/2015

6/23/2015

6/30/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

MANGANESE (D) MANGANESE (T) MERCURY (D) MERCURY (T) MOLYBDENUM (D) MOLYBDENUM (T) NICKEL (D)

0.00040 0.00182 < 0.0050 < 0.0050 0.00107 0.00110 1.09

0.00039 0.00109 < 0.0050 < 0.0050 0.00109 0.00105 1.38

0.00046 0.00246 < 0.0050 < 0.0050 0.00104 0.00105 1.23

0.00072 0.00474 < 0.0050 < 0.0050 0.00106 0.00108 1.18

0.00063 0.00267 < 0.0050 < 0.0050 0.00109 0.00107 1.15

0.00072 0.00374 < 0.0050 < 0.0050 0.00106 0.00102 1.19

0.00248 0.00257 < 0.0050 < 0.0050 0.00105 0.00105 1.25

0.00042 0.0110 < 0.0050 < 0.0050 0.00103 0.000970 1.17

0.00034 0.00236 < 0.0050 < 0.0050 0.00102 0.00103 1.15

0.00049 0.0149 < 0.0050 < 0.0050 0.000964 0.00100 1.12

0.00026 0.0158 < 0.0050 < 0.0050 0.000887 0.000890 1.19

0.00038 0.00702 < 0.0050 < 0.0050 0.000937 0.000943 1.22

0.00054 0.00187 < 0.0050 < 0.0050 0.00103 0.00108 1.21

0.00035 0.00242 < 0.0050 < 0.0050 0.00100 0.000990 1.35

0.00025 0.00216 < 0.0050 < 0.0050 0.00107 0.00106 1.20

0.00058867 0.0051080 0.0050000 0.0050000 0.0010265 0.0010255 1.2053

0 0 0 0 0 0 0

0.00248 0.0158 0.005 0.005 0.00109 0.0011 1.38

0.00025 0.00109 0.005 0.005 0.000887 0.00089 1.09

15 15 15 15 15 15 15

0.0022300 0.014710 0.0000 0.0000 0.00020300 0.00021000 0.29000

0.00054318 0.0048615 8.8002E-11 8.8002E-11 0.000057925 0.000057737 0.077170

0.00014025 0.0012552 2.2722E-11 2.2722E-11 0.000014956 0.000014908 0.019925



LC_LC5 (0200028)

statistic sample_date

4/6/2015

4/13/2015

4/20/2015

4/27/2015

4/28/2015

5/4/2015

5/5/2015

5/11/2015

5/19/2015

5/26/2015

6/2/2015

6/8/2015

6/15/2015

6/15/2015

6/23/2015

6/30/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

NICKEL (T) NITRATE NITROGEN (NO3), AS N (N) NITRITE NITROGEN (NO2), AS N (N) NITROGEN, AMMONIA (AS N) (N)

1.14 10.2 0.0025 < 0.0050

0.96 9.79 0.0041 < 0.0050

1.11 9.24 0.0036 < 0.0050

1.47 7.69 0.0042 < 0.0050

1.42 7.58 0.0057 < 0.0050

1.38 6.82 0.0045 < 0.0050

1.74 6.69 0.0037 < 0.0050

1.53 7.16 0.0027 < 0.0050

1.26 7.22 0.0026 < 0.0050

1.83 5.26 0.0018 < 0.0050

1.96 4.59 0.0016 < 0.0050

1.45 5.10 0.0022 < 0.0050

1.33 6.25 0.0032 < 0.0050

1.45 6.63 0.0026 < 0.0050

1.33 7.24 0.0030 < 0.0050

1.4240 7.1640 0.0032000 0.0050000

0 15 0 0

1.96 10.2 0.0057 0.005

0.96 4.59 0.0016 0.005

15 15 15 15

1.0000 5.6100 0.0041000 0.0000

0.26830 1.6225 0.0011078 8.8002E-11

0.069274 0.41893 0.00028602 2.2722E-11



LC_LC5 (0200028)

statistic sample_date

4/6/2015

4/13/2015

4/20/2015

4/27/2015

4/28/2015

5/4/2015

5/5/2015

5/11/2015

5/19/2015

5/26/2015

6/2/2015

6/8/2015

6/15/2015

6/15/2015

6/23/2015

6/30/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

ORTHO-PHOSPHATE (N) pH, Field (N) pH, LAB (N) PHOSPHORUS (N) POTASSIUM (T) SELENIUM (D) SELENIUM (T)

< 0.0010 8.82 8.37 0.0031 1.06 38.6 39

< 0.0010 8.91 8.42 < 0.0020 1.03 41.3 39.6

< 0.0010 8.26 8.40 0.0039 1.09 38.9 38.2

< 0.0010 8.47 8.46 0.0068 0.974 33.8 32.2

< 0.0010 8.49 8.48 0.0061 0.962 35.1 32.8

< 0.0010 8.54 8.48 0.0064 0.954 27.7 27.7

0.0012 8.35 8.48 0.0076 0.997 26.4 27.3

< 0.0010 8.28 8.44 0.0081 1.06 27.8 28.1

< 0.0010 8.31 8.46 0.0039 0.945 27 28.3

< 0.0010 8.34 8.36 0.0244 0.926 19.6 21.2

< 0.0010 8.54 8.39 0.0251 0.926 17.4 17.5

0.0016 8.76 8.47 0.0142 0.904 17.8 17.6

0.0011 8.36 0.0052 0.992 22.4 23

8.46

0.0016 8.15 8.35 0.0044 1.01 25.5 25.6

0.0014 8.33 8.47 0.0049 1.04 26.7 27.9

0.0011267 8.4673 8.4260 0.0084067 0.99133 28.400 28.400

0 0 0 0 0 0 15

0.0016 8.91 8.48 0.0251 1.09 41.3 39.6

0.001 8.15 8.35 0.002 0.904 17.4 17.5

15 15 15 15 15 15 15

0.00060000 0.76000 0.13000 0.023100 0.18600 23.900 22.100

0.00022190 0.21868 0.049828 0.0072168 0.056236 7.6516 7.0406

0.000057293 0.056463 0.012866 0.0018634 0.014520 1.9756 1.8179



LC_LC5 (0200028)

statistic sample_date

4/6/2015

4/13/2015

4/20/2015

4/27/2015

4/28/2015

5/4/2015

5/5/2015

5/11/2015

5/19/2015

5/26/2015

6/2/2015

6/8/2015

6/15/2015

6/15/2015

6/23/2015

6/30/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

SILVER (D) SILVER (T) SODIUM (T) STRONTIUM (D) STRONTIUM (T) SULFATE (AS SO4) (D)

< 0.010 < 0.010 2.83 0.170 0.178 187

< 0.010 < 0.010 2.77 0.164 0.161 178

< 0.010 < 0.010 2.64 0.154 0.154 172

< 0.010 < 0.010 2.18 0.142 0.140 145

< 0.010 < 0.010 2.20 0.142 0.142 143

< 0.010 < 0.010 2.00 0.122 0.124 125

< 0.010 < 0.010 2.06 0.124 0.128 120

< 0.010 < 0.010 2.03 0.127 0.127 123

< 0.010 < 0.010 2.16 0.123 0.127 118

< 0.010 < 0.010 1.56 0.111 0.118 86.6

< 0.010 < 0.010 1.50 0.0979 0.102 73.5

< 0.010 < 0.010 1.50 0.0999 0.0991 78.1

< 0.010 < 0.010 1.86 0.113 0.117 97.0

< 0.010 < 0.010 1.89 0.117 0.119 107

< 0.010 < 0.010 2.08 0.132 0.132 117

0.010000 0.010000 2.0840 0.12925 0.13121 124.68

0 0 0 0 0 0

0.01 0.01 2.83 0.17 0.178 187

0.01 0.01 1.5 0.0979 0.0991 73.5

15 15 15 15 15 15

0.0000 0.0000 1.3300 0.072100 0.078900 113.50

1.7600E-10 1.7600E-10 0.41574 0.021595 0.021210 35.011

4.5444E-11 4.5444E-11 0.10734 0.0055759 0.0054763 9.0398



LC_LC5 (0200028)

statistic sample_date

4/6/2015

4/13/2015

4/20/2015

4/27/2015

4/28/2015

5/4/2015

5/5/2015

5/11/2015

5/19/2015

5/26/2015

6/2/2015

6/8/2015

6/15/2015

6/15/2015

6/23/2015

6/30/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

TEMPERATURE, FIELD (N) THALLIUM (D) THALLIUM (T) TIN (D) TIN (T) TITANIUM (D) TITANIUM (T)

1.7 < 0.010 < 0.010 < 0.00010 < 0.00010 < 10 < 10

3.1 < 0.010 < 0.010 < 0.00010 < 0.00010 < 10 < 10

3.6 < 0.010 < 0.010 < 0.00010 < 0.00010 < 10 < 10

4.8 < 0.010 < 0.010 < 0.00010 < 0.00010 < 10 < 10

7.4 < 0.010 < 0.010 < 0.00010 < 0.00010 < 10 < 10

6.60 < 0.010 < 0.010 < 0.00010 < 0.00010 < 10 < 10

6.9 < 0.010 < 0.010 < 0.00010 < 0.00010 < 10 < 10

5.4 < 0.010 < 0.010 < 0.00010 < 0.00010 < 10 < 10

4.4 < 0.010 < 0.010 < 0.00010 < 0.00010 < 10 < 10

6 < 0.010 0.010 < 0.00010 < 0.00010 < 10 < 10

6.7 < 0.010 0.010 < 0.00010 < 0.00010 < 10 < 10

8.2 < 0.010 < 0.010 < 0.00010 < 0.00010 < 10

< 0.010 < 0.010 < 0.00010 < 0.00010 < 10 < 10

8.6

7.7 < 0.010 < 0.010 < 0.00010 < 0.00010 < 10 < 10

9.8 < 0.010 < 0.010 < 0.00010 < 0.00010 < 10 < 10

6.0600 0.010000 0.010000 0.00010000 0.00010000 10.000 10.000

0 0 0 0 0 0 0

9.8 0.01 0.01 0.0001 0.0001 10 10

1.7 0.01 0.01 0.0001 0.0001 10 10

15 15 15 15 15 15 14

8.1000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

2.2283 1.7600E-10 1.7600E-10 0.0000 0.0000 0.0000 0.0000

0.57535 4.5444E-11 4.5444E-11 0.0000 0.0000 0.0000 0.0000



LC_LC5 (0200028)

statistic sample_date

4/6/2015

4/13/2015

4/20/2015

4/27/2015

4/28/2015

5/4/2015

5/5/2015

5/11/2015

5/19/2015

5/26/2015

6/2/2015

6/8/2015

6/15/2015

6/15/2015

6/23/2015

6/30/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

TOTAL DISSOLVED SOLIDS (RESIDUE, FILTERABLE) (N) TOTAL KJELDAHL NITROGEN (N) TOTAL ORGANIC CARBON (T)

478 < 0.050 0.92

495 < 0.050 0.91

479 0.068 1.03

426 < 0.050 1.13

430 < 0.050 1.13

378 0.151 1.48

368 < 0.050 1.44

372 < 0.050 1.19

369 < 0.050 1.18

310 0.192 2.24

278 0.217 1.99

280 0.170 1.47

375 0.176 1.80

364 0.144 1.01

389 0.152 1.32

386.07 0.10800 1.3493

0 0 0

495 0.217 2.24

278 0.05 0.91

15 15 15

217.00 0.16700 1.3300

66.918 0.064162 0.39572

17.278 0.016566 0.10217



LC_LC5 (0200028)

statistic sample_date

4/6/2015

4/13/2015

4/20/2015

4/27/2015

4/28/2015

5/4/2015

5/5/2015

5/11/2015

5/19/2015

5/26/2015

6/2/2015

6/8/2015

6/15/2015

6/15/2015

6/23/2015

6/30/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

TOTAL SUSPENDED SOLIDS, LAB (N) TURBIDITY, LAB (N) URANIUM (D) URANIUM (T) VANADIUM (D) VANADIUM (T)

1.9 0.81 2.13 2.14 < 0.50 < 0.50

1.0 0.49 2.09 2.06 < 0.50 < 0.50

3.0 0.60 1.97 1.93 < 0.50 0.63

3.6 0.60 1.73 1.71 < 0.50 < 0.50

2.4 1.12 1.65 1.65 < 0.50 < 0.50

2.6 0.82 1.53 1.52 < 0.50 < 0.50

5.1 1.12 1.56 1.62 < 0.50 < 0.50

5.7 0.65 1.62 1.62 < 0.50 0.52

2.4 0.65 1.63 1.68 < 0.50 < 0.50

19.6 4.05 1.28 1.38 < 0.50 0.81

18.6 4.93 1.15 1.19 < 0.50 0.92

7.9 1.11 1.27 1.25 < 0.50 < 0.50

3.5 1.04 1.42 1.46 < 0.50 < 0.50

3.3 0.63 1.48 1.46 < 0.50 < 0.50

1.6 0.76 1.61 1.62 < 0.50 < 0.50

5.4800 1.2920 1.6080 1.6193 0.50000 0.55867

0 0 0 0 0 0

19.6 4.93 2.13 2.14 0.5 0.92

1 0.49 1.15 1.19 0.5 0.5

15 15 15 15 15 15

18.600 4.4400 0.98000 0.95000 0.0000 0.42000

5.8010 1.3255 0.28596 0.26903 0.0000 0.13043

1.4978 0.34225 0.073835 0.069464 0.0000 0.033677



LC_LC5 (0200028)

statistic sample_date

4/6/2015

4/13/2015

4/20/2015

4/27/2015

4/28/2015

5/4/2015

5/5/2015

5/11/2015

5/19/2015

5/26/2015

6/2/2015

6/8/2015

6/15/2015

6/15/2015

6/23/2015

6/30/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

ZINC (D) ZINC (T)

< 3.0 < 3.0

< 3.0 < 3.0

< 3.0 < 3.0

< 3.0 < 3.0

< 3.0 5.5

< 3.0 < 3.0

3.2 < 3.0

< 3.0 3.2

< 3.0 < 3.0

< 3.0 5.7

< 3.0 5.4

< 3.0 3.3

< 3.0 < 3.0

< 3.0 < 3.0

< 3.0 < 3.0

3.0133 3.5400

0 0

3.2 5.7

3 3

15 15

0.20000 2.7000

0.051640 1.0370

0.013333 0.26776



LC_FRDSDC (E288272)

statistic sample_date ALKALINITY, TOTAL (As CaCO3) (N) ALUMINUM (D) ALUMINUM (T) ANTIMONY (D) ANTIMONY (T) ARSENIC (D)

4/7/2015 179 < 0.0030 0.0106 < 0.10 < 0.10 < 0.10

4/13/2015 167 < 0.0030 0.0103 < 0.10 < 0.10 < 0.10

4/20/2015 178 < 0.0030 0.0196 0.11 0.13 0.12

4/27/2015 165 < 0.0030 0.0246 0.13 0.13 < 0.10

4/28/2015 182 < 0.0030 0.0264 0.13 0.15 0.11

5/4/2015 134 < 0.0030 0.0462 0.13 0.12 0.10

5/5/2015 163 < 0.0030 0.0192 0.12 0.14 < 0.10

5/11/2015 131 < 0.0030 0.0254 0.12 0.13 0.10

5/19/2015 163 < 0.0030 0.0316 0.12 0.13 0.11

5/25/2015 153 < 0.0030 0.0923 0.11 0.13 0.11

6/1/2015 143 < 0.0030 0.108 < 0.10 0.13 0.10

6/8/2015 129 < 0.0030 0.0578 0.12 0.12 0.10

6/15/2015 166 < 0.0030 0.0279 0.12 0.15 0.10

6/22/2015 165 < 0.0030 0.0199 0.11 0.12 < 0.10

6/29/2015 174 < 0.0030 0.0144 0.12 0.13 0.10

Average Sample Result 159.47 0.0030000 0.035613 0.11600 0.12733 0.10333

Exceedance Count 0 0 0 0 0 0

Maximum Sample Result 182 0.003 0.108 0.13 0.15 0.12

Minimum Sample Result 129 0.003 0.0103 0.1 0.1 0.1

Sample Count 15 15 15 15 15 15

Sample Range 53.000 0.0000 0.097700 0.030000 0.050000 0.020000

Std Deviation 17.586 0.0000 0.029195 0.010556 0.014376 0.0061721

Std Error 4.5407 0.0000 0.0075381 0.0027255 0.0037118 0.0015936



LC_FRDSDC (E288272)

statistic sample_date

4/7/2015

4/13/2015

4/20/2015

4/27/2015

4/28/2015

5/4/2015

5/5/2015

5/11/2015

5/19/2015

5/25/2015

6/1/2015

6/8/2015

6/15/2015

6/22/2015

6/29/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

ARSENIC (T) BARIUM (D) BARIUM (T) BERYLLIUM (D) BERYLLIUM (T) BISMUTH (D) BISMUTH (T) BORON (D)

< 0.10 0.122 0.124 < 0.10 < 0.10 < 0.000050 < 0.000050 < 0.010

0.10 0.117 0.117 < 0.10 < 0.10 < 0.000050 < 0.000050 < 0.010

0.19 0.110 0.108 < 0.10 < 0.10 < 0.000050 < 0.000050 < 0.010

0.15 0.103 0.100 < 0.10 < 0.10 < 0.000050 < 0.000050 < 0.010

0.14 0.105 0.103 < 0.10 < 0.10 < 0.000050 < 0.000050 < 0.010

0.15 0.0914 0.0908 < 0.10 < 0.10 < 0.000050 < 0.000050 < 0.010

0.15 0.0900 0.0897 < 0.10 < 0.10 < 0.000050 < 0.000050 < 0.010

0.14 0.0890 0.0901 < 0.10 < 0.10 < 0.000050 < 0.000050 < 0.010

0.14 0.0874 0.0856 < 0.10 < 0.10 < 0.000050 < 0.000050 < 0.010

0.18 0.0741 0.0785 < 0.10 < 0.10 < 0.000050 < 0.000050 < 0.010

0.20 0.0715 0.0740 < 0.10 < 0.10 < 0.000050 < 0.000050 < 0.010

0.16 0.0702 0.0701 < 0.10 < 0.10 < 0.000050 < 0.000050 0.010

0.14 0.0809 0.0822 < 0.10 < 0.10 < 0.000050 < 0.000050 < 0.010

0.11 0.0853 0.0861 < 0.10 < 0.10 < 0.000050 < 0.000050 < 0.010

0.11 0.0890 0.0918 < 0.10 < 0.10 < 0.000050 < 0.000050 < 0.010

0.14400 0.092387 0.092727 0.10000 0.10000 0.000050000 0.000050000 0.010000

0 0 0 0 0 0 0 0

0.2 0.122 0.124 0.1 0.1 5e-005 5e-005 0.01

0.1 0.0702 0.0701 0.1 0.1 5e-005 5e-005 0.01

15 15 15 15 15 15 15 15

0.10000 0.051800 0.053900 0.0000 0.0000 0.0000 0.0000 0.0000

0.030659 0.015956 0.015237 0.0000000014080 0.0000000014080 0.0000 0.0000 1.7600E-10

0.0079162 0.0041198 0.0039341 3.6355E-10 3.6355E-10 0.0000 0.0000 4.5444E-11



LC_FRDSDC (E288272)

statistic sample_date

4/7/2015

4/13/2015

4/20/2015

4/27/2015

4/28/2015

5/4/2015

5/5/2015

5/11/2015

5/19/2015

5/25/2015

6/1/2015

6/8/2015

6/15/2015

6/22/2015

6/29/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

BORON (T) BROMIDE (D) CADMIUM (D) CADMIUM (T) CALCIUM (T) CARBON, DISSOLVED ORGANIC (D) CHLORIDE (D)

< 0.010 < 0.10 0.0224 0.0243 109 0.90 2.3

0.011 < 0.25 0.0164 0.0259 97.2 0.83 2.2

< 0.010 < 0.10 0.0166 0.0286 100 1.10 1.9

< 0.010 < 0.10 0.0270 0.0302 83.0 1.14 1.7

< 0.010 < 0.10 0.0176 0.0288 81.8 1.38 1.8

< 0.010 < 0.050 0.0154 0.0319 70.9 1.56 1.2

< 0.010 < 0.050 0.0215 0.0255 72.1 1.18 1.1

< 0.010 < 0.050 0.0200 0.0247 78.0 1.11 1.7

< 0.010 < 0.050 0.0204 0.0278 73.6 1.51 1.4

< 0.010 < 0.050 0.0117 0.0366 68.2 1.14 1.2

< 0.010 < 0.050 0.0148 0.0409 63.9 1.18 1.0

0.011 < 0.050 0.0147 0.0340 64.0 1.13 1.3

< 0.010 < 0.050 0.0207 0.0255 72.4 1.14 1.1

0.012 < 0.050 0.0160 0.0168 73.2 0.88 1.3

< 0.010 < 0.050 0.0131 0.0237 78.4 0.88 1.3

0.010267 0.076667 0.017887 0.028347 79.047 1.1373 1.5000

0 0 0 0 0 0 0

0.012 0.25 0.027 0.0409 109 1.56 2.3

0.01 0.05 0.0117 0.0168 63.9 0.83 1

15 15 15 15 15 15 15

0.0020000 0.20000 0.015300 0.024100 45.100 0.73000 1.3000

0.00059362 0.053005 0.0040509 0.0058620 13.327 0.21803 0.40883

0.00015327 0.013686 0.0010459 0.0015136 3.4411 0.056294 0.10556



LC_FRDSDC (E288272)

statistic sample_date

4/7/2015

4/13/2015

4/20/2015

4/27/2015

4/28/2015

5/4/2015

5/5/2015

5/11/2015

5/19/2015

5/25/2015

6/1/2015

6/8/2015

6/15/2015

6/22/2015

6/29/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

CHROMIUM (D) CHROMIUM (T) COBALT (D) COBALT (T) CONDUCTIVITY, FIELD (N) CONDUCTIVITY, LAB (N)

0.11 0.15 < 0.10 < 0.10 738.8 786

0.12 0.14 < 0.10 < 0.10 719.3 764

0.10 0.19 < 0.10 < 0.10 665.6 694

< 0.10 0.15 < 0.10 < 0.10 597.4 630

< 0.10 0.18 < 0.10 < 0.10 603.2 632

0.11 0.27 < 0.10 < 0.10 542.4 562

< 0.10 0.17 < 0.10 < 0.10 338.1 559

< 0.10 0.15 < 0.10 < 0.10 530.1 575

< 0.10 0.22 < 0.10 < 0.10 533.9 571

< 0.10 0.24 < 0.10 < 0.10 443.0 471

< 0.10 0.28 < 0.10 0.10 453.8 436

0.12 0.30 < 0.10 < 0.10 453.8 484

0.12 0.17 < 0.10 < 0.10 543.9 501

0.10 0.18 < 0.10 < 0.10 292.2 586

0.13 0.16 < 0.10 < 0.10 373.4 629

0.10733 0.19667 0.10000 0.10000 521.93 592.00

0 0 0 0 0 0

0.13 0.3 0.1 0.1 738.8 786

0.1 0.14 0.1 0.1 292.2 436

15 15 15 15 15 15

0.030000 0.16000 0.0000 0.0000 446.60 350.00

0.010328 0.052463 0.0000000014080 0.0000000014080 132.07 101.32

0.0026667 0.013546 3.6355E-10 3.6355E-10 34.100 26.160



LC_FRDSDC (E288272)

statistic sample_date

4/7/2015

4/13/2015

4/20/2015

4/27/2015

4/28/2015

5/4/2015

5/5/2015

5/11/2015

5/19/2015

5/25/2015

6/1/2015

6/8/2015

6/15/2015

6/22/2015

6/29/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

COPPER (D) COPPER (T) DISSOLVED OXYGEN, FIELD (N) FLUORIDE (D) Hardness, Total or Dissolved CaCO3 (N)

< 0.50 < 0.50 13.01 0.143 448

< 0.50 < 0.50 12.21 0.16 424

< 0.50 4.71 11.63 0.135 406

< 0.50 < 0.50 11.56 0.136 345

< 0.50 < 0.50 11.05 0.141 345

< 0.50 < 0.50 10.08 0.166 288

< 0.50 < 0.50 9.78 0.168 295

< 0.50 < 0.50 12.18 0.175 329

< 0.50 < 0.50 11.45 0.182 299

< 0.50 0.82 13.01 0.179 259

< 0.50 < 0.50 10.75 0.185 248

< 0.50 < 0.50 10.75 0.188 255

< 0.50 < 0.50 9.52 0.179 288

< 0.50 < 0.50 9.88 0.185 305

< 0.50 < 0.50 9.73 0.186 327

0.50000 0.80200 11.106 0.16720 324.07

0 0 0 0 0

0.5 4.71 13.01 0.188 448

0.5 0.5 9.52 0.135 248

15 15 15 15 15

0.0000 4.2100 3.4900 0.053000 200.00

0.0000 1.0843 1.1711 0.019483 61.060

0.0000 0.27995 0.30238 0.0050306 15.766



LC_FRDSDC (E288272)

statistic sample_date

4/7/2015

4/13/2015

4/20/2015

4/27/2015

4/28/2015

5/4/2015

5/5/2015

5/11/2015

5/19/2015

5/25/2015

6/1/2015

6/8/2015

6/15/2015

6/22/2015

6/29/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

INSTANTANEOUS FLOW (N) IRON (D) IRON (T) LEAD (D) LEAD (T) LITHIUM (D) LITHIUM (T) MAGNESIUM (T)

< 0.010 0.025 < 0.050 < 0.050 0.0164 0.0172 44.6

< 0.010 0.023 < 0.050 < 0.050 0.0170 0.0177 45.4

< 0.010 0.033 < 0.050 < 0.050 0.0173 0.0174 36.4

< 0.010 0.038 < 0.050 < 0.050 0.0156 0.0150 33.1

< 0.010 0.037 < 0.050 < 0.050 0.0154 0.0151 32.2

< 0.010 0.059 < 0.050 < 0.050 0.0142 0.0137 26.7

< 0.010 0.022 < 0.050 < 0.050 0.0133 0.0130 28.2

< 0.010 0.038 < 0.050 < 0.050 0.0149 0.0151 31.9

< 0.010 0.044 < 0.050 0.081 0.0138 0.0135 28.1

< 0.010 0.125 < 0.050 0.109 0.0116 0.0123 24.6

< 0.010 0.150 < 0.050 0.135 0.0109 0.0109 22.0

< 0.010 0.094 < 0.050 0.080 0.0122 0.0121 22.0

< 0.010 0.038 < 0.050 < 0.050 0.0153 0.0152 29.8

< 0.010 0.029 < 0.050 < 0.050 0.0151 0.0162 30.6

< 0.010 0.018 < 0.050 < 0.050 0.0152 0.0150 32.7

0 0.010000 0.051533 0.050000 0.063667 0.014547 0.014627 31.220

0 0 0 0 0 0 0 0

0 0.01 0.15 0.05 0.135 0.0173 0.0177 45.4

0 0.01 0.018 0.05 0.05 0.0109 0.0109 22

0 15 15 15 15 15 15 15

0 0.0000 0.13200 0.0000 0.085000 0.0064000 0.0068000 23.400

0 1.7600E-10 0.039763 7.0401E-10 0.026411 0.0018901 0.0020310 6.9158

0 4.5444E-11 0.010267 1.8178E-10 0.0068192 0.00048803 0.00052440 1.7857



LC_FRDSDC (E288272)

statistic sample_date

4/7/2015

4/13/2015

4/20/2015

4/27/2015

4/28/2015

5/4/2015

5/5/2015

5/11/2015

5/19/2015

5/25/2015

6/1/2015

6/8/2015

6/15/2015

6/22/2015

6/29/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

MANGANESE (D) MANGANESE (T) MERCURY (D) MERCURY (T) MOLYBDENUM (D) MOLYBDENUM (T) NICKEL (D)

0.00117 0.00228 < 0.0050 < 0.0050 0.000728 0.000760 0.57

0.00139 0.00220 < 0.0050 < 0.0050 0.000726 0.000770 < 0.50

0.00119 0.00279 < 0.0050 < 0.0050 0.000825 0.000828 0.58

0.00125 0.00309 < 0.0050 < 0.0050 0.000967 0.000947 0.78

0.00123 0.00282 < 0.0050 < 0.0050 0.000985 0.000932 0.90

0.00099 0.00352 < 0.0050 < 0.0050 0.000978 0.000963 0.77

0.00147 0.00207 < 0.0050 < 0.0050 0.000868 0.000915 0.91

0.00114 0.00285 < 0.0050 < 0.0050 0.000901 0.000937 0.83

0.00105 0.00293 < 0.0050 < 0.0050 0.000910 0.000881 0.77

0.00118 0.00682 < 0.0050 < 0.0050 0.000890 0.000932 0.58

0.00091 0.00784 < 0.0050 < 0.0050 0.000854 0.000850 0.61

0.00085 0.00515 < 0.0050 < 0.0050 0.000866 0.000862 0.67

0.00137 0.00382 < 0.0050 < 0.0050 0.000915 0.000944 0.68

0.00190 0.00335 < 0.0050 < 0.0050 0.000817 0.000875 0.72

0.00118 0.00275 < 0.0050 < 0.0050 0.000898 0.000901 0.67

0.0012180 0.0036187 0.0050000 0.0050000 0.00087520 0.00088647 0.70267

0 0 0 0 0 0 0

0.0019 0.00784 0.005 0.005 0.000985 0.000963 0.91

0.00085 0.00207 0.005 0.005 0.000726 0.00076 0.5

15 15 15 15 15 15 15

0.0010500 0.0057700 0.0000 0.0000 0.00025900 0.00020300 0.41000

0.00025426 0.0016937 8.8002E-11 8.8002E-11 0.000078227 0.000063033 0.12349

0.000065648 0.00043732 2.2722E-11 2.2722E-11 0.000020198 0.000016275 0.031885



LC_FRDSDC (E288272)

statistic sample_date

4/7/2015

4/13/2015

4/20/2015

4/27/2015

4/28/2015

5/4/2015

5/5/2015

5/11/2015

5/19/2015

5/25/2015

6/1/2015

6/8/2015

6/15/2015

6/22/2015

6/29/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

NICKEL (T) NITRATE NITROGEN (NO3), AS N (N) NITRITE NITROGEN (NO2), AS N (N) NITROGEN, AMMONIA (AS N) (N)

0.52 12.2 0.0037 < 0.0050

0.51 12.0 < 0.0050 < 0.0050

0.56 10.5 0.0039 < 0.0050

0.87 8.03 0.0038 < 0.0050

0.88 8.11 0.0036 < 0.0050

1.01 6.91 0.0035 < 0.0050

0.81 7.05 0.0029 < 0.0050

1.06 7.85 0.0027 < 0.0050

0.79 7.86 0.0020 < 0.0050

0.85 6.01 0.0024 < 0.0050

1.00 5.62 0.0027 < 0.0050

0.91 6.10 0.0026 < 0.0050

0.75 7.53 0.0022 < 0.0050

0.73 7.91 0.0044 < 0.0050

0.63 8.96 0.0037 0.0053

0.79200 8.1760 0.0032733 0.0050200

0 15 0 0

1.06 12.2 0.005 0.0053

0.51 5.62 0.002 0.005

15 15 15 15

0.55000 6.5800 0.0030000 0.00030000

0.17591 1.9992 0.00085479 0.000077460

0.045421 0.51620 0.00022071 0.000020000



LC_FRDSDC (E288272)

statistic sample_date

4/7/2015

4/13/2015

4/20/2015

4/27/2015

4/28/2015

5/4/2015

5/5/2015

5/11/2015

5/19/2015

5/25/2015

6/1/2015

6/8/2015

6/15/2015

6/22/2015

6/29/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

ORTHO-PHOSPHATE (N) pH, Field (N) pH, LAB (N) PHOSPHORUS (N) POTASSIUM (T) SELENIUM (D) SELENIUM (T)

< 0.0010 8.85 8.41 < 0.0020 1.13 44.5 46.7

< 0.0010 8.67 8.35 < 0.0020 1.16 47.7 48.2

0.0019 8.01 8.33 0.0060 1.15 41.9 41.8

0.0025 8.27 8.41 0.0075 1.01 34.4 33.9

0.0023 8.28 8.43 0.0053 1.02 35.1 33.5

0.0025 8.35 8.44 0.0070 0.986 28.1 27.4

0.0036 8.15 8.39 0.0118 0.997 27.3 27.7

0.0023 8.01 8.35 0.0058 1.07 29.6 29.5

0.0013 8.37 8.41 0.0070 0.954 27.9 30.3

0.0021 8.30 8.33 0.0128 0.907 20.6 21.3

0.0022 8.40 8.30 0.0157 0.757 19 18.8

0.0020 8.4 8.45 0.0136 0.902 19.6 19.5

0.0019 7.95 8.26 0.0062 1.02 24.5 24.5

0.0017 8.18 8.34 0.0038 1.08 27.4 28.3

< 0.0010 8.24 8.43 0.0159 1.08 29.8 29.5

0.0019533 8.2953 8.3753 0.0081600 1.0149 30.493 30.727

0 0 0 0 0 0 15

0.0036 8.85 8.45 0.0159 1.16 47.7 48.2

0.001 7.95 8.26 0.002 0.757 19 18.8

15 15 15 15 15 15 15

0.0026000 0.90000 0.19000 0.013900 0.40300 28.700 29.400

0.00069986 0.23889 0.056804 0.0046400 0.10687 8.7705 8.9685

0.00018070 0.061682 0.014667 0.0011980 0.027595 2.2645 2.3156



LC_FRDSDC (E288272)

statistic sample_date

4/7/2015

4/13/2015

4/20/2015

4/27/2015

4/28/2015

5/4/2015

5/5/2015

5/11/2015

5/19/2015

5/25/2015

6/1/2015

6/8/2015

6/15/2015

6/22/2015

6/29/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

SILVER (D) SILVER (T) SODIUM (T) STRONTIUM (D) STRONTIUM (T) SULFATE (AS SO4) (D)

< 0.010 < 0.010 2.05 0.141 0.145 198

< 0.010 < 0.010 2.15 0.141 0.145 194

< 0.010 < 0.010 1.92 0.130 0.129 174

< 0.010 < 0.010 1.57 0.115 0.114 139

< 0.010 < 0.010 1.60 0.117 0.115 140

< 0.010 < 0.010 1.45 0.105 0.110 116

< 0.010 < 0.010 1.50 0.102 0.104 117

< 0.010 < 0.010 1.51 0.105 0.109 119

< 0.010 < 0.010 1.40 0.109 0.105 113

< 0.010 < 0.010 1.20 0.102 0.109 86.1

< 0.010 < 0.010 1.15 0.0933 0.0924 76.4

< 0.010 < 0.010 1.16 0.0901 0.0908 79.4

< 0.010 < 0.010 1.38 0.0981 0.101 97.8

< 0.010 < 0.010 1.43 0.0993 0.107 107

< 0.010 < 0.010 1.51 0.113 0.116 120

0.010000 0.010000 1.5320 0.11072 0.11281 125.11

0 0 0 0 0 0

0.01 0.01 2.15 0.141 0.145 198

0.01 0.01 1.15 0.0901 0.0908 76.4

15 15 15 15 15 15

0.0000 0.0000 1.0000 0.050900 0.054200 121.60

1.7600E-10 1.7600E-10 0.30012 0.015828 0.016037 38.060

4.5444E-11 4.5444E-11 0.077492 0.0040867 0.0041408 9.8271



LC_FRDSDC (E288272)

statistic sample_date

4/7/2015

4/13/2015

4/20/2015

4/27/2015

4/28/2015

5/4/2015

5/5/2015

5/11/2015

5/19/2015

5/25/2015

6/1/2015

6/8/2015

6/15/2015

6/22/2015

6/29/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

TEMPERATURE, FIELD (N) THALLIUM (D) THALLIUM (T) TIN (D) TIN (T) TITANIUM (D) TITANIUM (T)

1.7 < 0.010 < 0.010 < 0.00010 < 0.00010 11 11

2.1 < 0.010 < 0.010 < 0.00010 < 0.00010 < 10 < 10

2.6 < 0.010 < 0.010 < 0.00010 < 0.00010 < 10 < 10

3.0 < 0.010 < 0.010 < 0.00010 < 0.00010 < 10 < 10

3.5 < 0.010 < 0.010 < 0.00010 < 0.00010 < 10 < 10

4.0 < 0.010 < 0.010 < 0.00010 < 0.00010 < 10 < 10

4.4 < 0.010 < 0.010 < 0.00010 < 0.00010 < 10 < 10

4.0 < 0.010 < 0.010 < 0.00010 < 0.00010 < 10 < 10

4.5 < 0.010 < 0.010 < 0.00010 < 0.00010 < 10 < 10

5.3 < 0.010 < 0.010 < 0.00010 < 0.00010 < 10 < 10

6.7 < 0.010 < 0.010 < 0.00010 < 0.00010 < 10 < 10

6.7 < 0.010 < 0.010 < 0.00010 < 0.00010 < 10

5.8 < 0.010 < 0.010 < 0.00010 < 0.00010 < 10 < 10

8.2 < 0.010 < 0.010 < 0.00010 < 0.00010 < 10 < 10

8.7 < 0.010 < 0.010 < 0.00010 < 0.00010 < 10 < 10

4.7467 0.010000 0.010000 0.00010000 0.00010000 10.067 10.071

0 0 0 0 0 0 0

8.7 0.01 0.01 0.0001 0.0001 11 11

1.7 0.01 0.01 0.0001 0.0001 10 10

15 15 15 15 15 15 14

7.0000 0.0000 0.0000 0.0000 0.0000 1.0000 1.0000

2.1280 1.7600E-10 1.7600E-10 0.0000 0.0000 0.25820 0.26726

0.54945 4.5444E-11 4.5444E-11 0.0000 0.0000 0.066667 0.071429



LC_FRDSDC (E288272)

statistic sample_date

4/7/2015

4/13/2015

4/20/2015

4/27/2015

4/28/2015

5/4/2015

5/5/2015

5/11/2015

5/19/2015

5/25/2015

6/1/2015

6/8/2015

6/15/2015

6/22/2015

6/29/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

TOTAL DISSOLVED SOLIDS (RESIDUE, FILTERABLE) (N) TOTAL KJELDAHL NITROGEN (N) TOTAL ORGANIC CARBON (T)

542 < 0.050 0.68

531 < 0.050 0.74

463 < 0.050 1.05

420 < 0.050 1.20

420 < 0.050 1.28

361 < 0.050 1.63

359 < 0.050 1.50

380 < 0.050 1.20

365 < 0.050 1.37

311 < 0.10 1.37

284 0.209 1.53

282 0.193 1.04

365 0.186 1.78

348 0.156 0.79

410 0.206 1.03

389.40 0.10000 1.2127

0 0 0

542 0.209 1.78

282 0.05 0.68

15 15 15

260.00 0.15900 1.1000

77.720 0.068033 0.32832

20.067 0.017566 0.084771



LC_FRDSDC (E288272)

statistic sample_date

4/7/2015

4/13/2015

4/20/2015

4/27/2015

4/28/2015

5/4/2015

5/5/2015

5/11/2015

5/19/2015

5/25/2015

6/1/2015

6/8/2015

6/15/2015

6/22/2015

6/29/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

TOTAL SUSPENDED SOLIDS, LAB (N) TURBIDITY, LAB (N) URANIUM (D) URANIUM (T) VANADIUM (D) VANADIUM (T)

1.6 0.63 1.77 1.88 < 0.50 < 0.50

< 1.0 0.33 1.82 1.90 < 0.50 < 0.50

1.6 1.13 1.76 1.72 < 0.50 0.68

2.9 0.88 1.44 1.41 < 0.50 < 0.50

2.4 0.84 1.48 1.42 < 0.50 < 0.50

2.0 1.58 1.36 1.33 < 0.50 0.51

5.2 1.45 1.33 1.34 < 0.50 < 0.50

1.5 0.59 1.37 1.46 < 0.50 < 0.50

2.0 1.0 1.45 1.42 < 0.50 < 0.50

9.0 2.07 1.21 1.26 < 0.50 0.63

12.2 3.25 1.13 1.12 < 0.50 0.77

9.2 1.84 1.16 1.17 < 0.50 < 0.50

3.0 1.11 1.33 1.37 < 0.50 < 0.50

1.2 0.84 1.32 1.40 < 0.50 < 0.50

1.4 0.52 1.54 1.59 < 0.50 < 0.50

3.7467 1.2040 1.4313 1.4527 0.50000 0.53933

0 0 0 0 0 0

12.2 3.25 1.82 1.9 0.5 0.77

1 0.33 1.13 1.12 0.5 0.5

15 15 15 15 15 15

11.200 2.9200 0.69000 0.78000 0.0000 0.27000

3.5244 0.75150 0.21441 0.23023 0.0000 0.084131

0.90999 0.19404 0.055359 0.059446 0.0000 0.021723



LC_FRDSDC (E288272)

statistic sample_date

4/7/2015

4/13/2015

4/20/2015

4/27/2015

4/28/2015

5/4/2015

5/5/2015

5/11/2015

5/19/2015

5/25/2015

6/1/2015

6/8/2015

6/15/2015

6/22/2015

6/29/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

ZINC (D) ZINC (T)

< 3.0 < 3.0

< 3.0 < 3.0

< 3.0 < 3.0

< 3.0 < 3.0

< 3.0 < 3.0

< 3.0 < 3.0

< 3.0 < 3.0

< 3.0 < 3.0

< 3.0 < 3.0

< 3.0 < 3.0

< 3.0 < 3.0

< 3.0 < 3.0

< 3.0 < 3.0

< 3.0 < 3.0

< 3.0 < 3.0

3.0000 3.0000

0 0

3 3

3 3

15 15

0.0000 0.0000

0.0000 0.0000

0.0000 0.0000



LC_DC1 (E288270)

statistic sample_date ALKALINITY, TOTAL (As CaCO3) (N) ALUMINUM (D) ALUMINUM (T) ANTIMONY (D) ANTIMONY (T) ARSENIC (D)

4/7/2015 164 < 0.0030 0.0413 0.14 0.14 0.15

4/13/2015 152 < 0.0030 0.0130 0.14 0.16 0.15

4/20/2015 122 0.0090 0.0723 0.16 0.19 0.24

4/27/2015 132 0.0051 0.0379 0.16 0.16 0.21

4/28/2015 130 < 0.0030 0.0260 0.13 0.16 0.20

5/4/2015 120 0.0066 0.0687 0.14 0.16 0.20

5/5/2015 119 0.0060 0.0782 0.15 0.16 0.20

5/11/2015 128 0.0034 0.0318 0.14 0.13 0.20

5/19/2015 127 0.0039 0.0472 0.14 0.17 0.22

5/25/2015 134 0.0077 0.112 0.14 0.17 0.20

6/1/2015

6/1/2015 116 0.0303 0.258 0.14 0.23 0.21

6/8/2015 95.4 0.0150 0.150 0.14 0.17 0.20

6/15/2015 132 0.0061 0.0465 0.15 0.15 0.18

6/22/2015 143 0.0034 0.0318 0.14 0.16 0.18

6/29/2015 150 < 0.0030 0.0191 0.16 0.17 0.17

Average Sample Result 130.96 0.0072333 0.068920 0.14467 0.16533 0.19400

Exceedance Count 0 0 0 0 0 0

Maximum Sample Result 164 0.0303 0.258 0.16 0.23 0.24

Minimum Sample Result 95.4 0.003 0.013 0.13 0.13 0.15

Sample Count 15 15 15 15 15 15

Sample Range 68.600 0.027300 0.24500 0.030000 0.10000 0.090000

Std Deviation 16.713 0.0071498 0.063911 0.0091548 0.022636 0.024437

Std Error 4.3152 0.0018461 0.016502 0.0023637 0.0058445 0.0063095



LC_DC1 (E288270)

statistic sample_date

4/7/2015

4/13/2015

4/20/2015

4/27/2015

4/28/2015

5/4/2015

5/5/2015

5/11/2015

5/19/2015

5/25/2015

6/1/2015

6/1/2015

6/8/2015

6/15/2015

6/22/2015

6/29/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

ARSENIC (T) BARIUM (D) BARIUM (T) BERYLLIUM (D) BERYLLIUM (T) BISMUTH (D) BISMUTH (T) BORON (D)

0.18 0.158 0.157 < 0.10 < 0.10 < 0.000050 < 0.000050 < 0.010

0.17 0.149 0.146 < 0.10 < 0.10 < 0.000050 < 0.000050 < 0.010

0.27 0.142 0.127 < 0.10 < 0.10 < 0.000050 < 0.000050 < 0.010

0.26 0.144 0.133 < 0.10 < 0.10 < 0.000050 < 0.000050 < 0.010

0.20 0.130 0.129 < 0.10 < 0.10 < 0.000050 < 0.000050 < 0.010

0.25 0.126 0.126 < 0.10 < 0.10 < 0.000050 < 0.000050 < 0.010

0.24 0.131 0.131 < 0.10 < 0.10 < 0.000050 < 0.000050 < 0.010

0.21 0.132 0.131 < 0.10 < 0.10 < 0.000050 < 0.000050 < 0.010

0.25 0.136 0.142 < 0.10 < 0.10 < 0.000050 < 0.000050 < 0.010

0.27 0.136 0.140 < 0.10 < 0.10 < 0.000050 < 0.000050 < 0.010

0.37 0.144 0.152 < 0.10 < 0.10 < 0.000050 < 0.000050 < 0.010

0.30 0.145 0.147 < 0.10 < 0.10 < 0.000050 < 0.000050 0.012

0.24 0.155 0.148 < 0.10 < 0.10 < 0.000050 < 0.000050 0.010

0.20 0.153 0.154 < 0.10 < 0.10 < 0.000050 < 0.000050 0.011

0.23 0.165 0.165 < 0.10 < 0.10 < 0.000050 < 0.000050 < 0.010

0.24267 0.14307 0.14187 0.10000 0.10000 0.000050000 0.000050000 0.010200

0 0 0 0 0 0 0 0

0.37 0.165 0.165 0.1 0.1 5e-005 5e-005 0.012

0.17 0.126 0.126 0.1 0.1 5e-005 5e-005 0.01

15 15 15 15 15 15 15 15

0.20000 0.039000 0.039000 0.0000 0.0000 0.0000 0.0000 0.0020000

0.050351 0.011392 0.012106 0.0000000014080 0.0000000014080 0.0000 0.0000 0.00056061

0.013001 0.0029414 0.0031257 3.6355E-10 3.6355E-10 0.0000 0.0000 0.00014475



LC_DC1 (E288270)

statistic sample_date

4/7/2015

4/13/2015

4/20/2015

4/27/2015

4/28/2015

5/4/2015

5/5/2015

5/11/2015

5/19/2015

5/25/2015

6/1/2015

6/1/2015

6/8/2015

6/15/2015

6/22/2015

6/29/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

BORON (T) BROMIDE (D) CADMIUM (D) CADMIUM (T) CALCIUM (T) CARBON, DISSOLVED ORGANIC (D) CHLORIDE (D)

0.010 < 0.050 0.0190 0.0374 42.8 1.71 1.1

0.010 < 0.050 0.0278 0.0330 36.1 1.87 < 1.0

< 0.010 < 0.050 0.0279 0.0553 34.9 1.92 1.2

< 0.010 < 0.050 0.0285 0.0389 33.7 2.03 1.3

< 0.010 < 0.050 0.0312 0.0417 32.3 2.12 1.0

< 0.010 < 0.050 0.0260 0.0461 30.3 2.06 1.1

< 0.010 < 0.050 0.0285 0.0462 29.9 1.89 < 1.0

< 0.010 < 0.050 0.0237 0.0393 32.2 1.83 < 1.0

< 0.010 < 0.050 0.0271 0.0457 33.2 2.06 < 1.0

0.010 < 0.050 0.0291 0.0669 32.0 2.14 < 1.0

< 0.010 < 0.050 0.0282 0.123 32.3 2.31 1.2

0.012 < 0.050 0.0305 0.0769 32.6 1.95 < 1.0

< 0.010 < 0.050 0.0258 0.0432 33.9 1.75 < 1.0

0.012 < 0.050 0.0326 0.0466 36.0 1.67 < 1.0

< 0.010 < 0.050 0.0304 0.0441 37.8 1.50 < 1.0

0.010267 0.050000 0.027753 0.052287 34.000 1.9207 1.0600

0 0 0 0 0 0 0

0.012 0.05 0.0326 0.123 42.8 2.31 1.3

0.01 0.05 0.019 0.033 29.9 1.5 1

15 15 15 15 15 15 15

0.0020000 0.0000 0.013600 0.090000 12.900 0.81000 0.30000

0.00070373 7.0401E-10 0.0033106 0.022651 3.2439 0.20978 0.098561

0.00018170 1.8178E-10 0.00085478 0.0058485 0.83757 0.054164 0.025448



LC_DC1 (E288270)

statistic sample_date

4/7/2015

4/13/2015

4/20/2015

4/27/2015

4/28/2015

5/4/2015

5/5/2015

5/11/2015

5/19/2015

5/25/2015

6/1/2015

6/1/2015

6/8/2015

6/15/2015

6/22/2015

6/29/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

CHROMIUM (D) CHROMIUM (T) COBALT (D) COBALT (T) CONDUCTIVITY, FIELD (N) CONDUCTIVITY, LAB (N)

0.11 0.16 < 0.10 < 0.10 281.9 296

< 0.10 0.13 < 0.10 < 0.10 256.5 253

< 0.10 0.21 < 0.10 < 0.10 223.1 233

< 0.10 0.13 < 0.10 < 0.10 227.2 241

< 0.10 0.12 < 0.10 < 0.10 228.6 244

< 0.10 0.23 < 0.10 < 0.10 217.7 232

< 0.10 0.23 < 0.10 < 0.10 207.61 232

< 0.10 0.15 < 0.10 < 0.10 216.5 231

< 0.10 0.18 < 0.10 < 0.10 214.8 199

< 0.10 0.24 < 0.10 < 0.10 207.0 223

< 0.10 0.55 < 0.10 0.17 223.7 218

0.13 0.38 < 0.10 < 0.10 235.1 222

< 0.10 0.19 < 0.10 < 0.10 255.7 231

0.12 0.18 < 0.10 < 0.10 204.5 278

< 0.10 0.13 < 0.10 < 0.10 259.8 301

0.10400 0.21400 0.10000 0.10467 230.65 242.27

0 0 0 0 0 0

0.13 0.55 0.1 0.17 281.9 301

0.1 0.12 0.1 0.1 204.5 199

15 15 15 15 15 15

0.030000 0.43000 0.0000 0.070000 77.400 102.00

0.0091026 0.11388 0.0000000014080 0.018074 22.845 28.694

0.0023503 0.029404 3.6355E-10 0.0046667 5.8985 7.4088



LC_DC1 (E288270)

statistic sample_date

4/7/2015

4/13/2015

4/20/2015

4/27/2015

4/28/2015

5/4/2015

5/5/2015

5/11/2015

5/19/2015

5/25/2015

6/1/2015

6/1/2015

6/8/2015

6/15/2015

6/22/2015

6/29/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

COPPER (D) COPPER (T) DISSOLVED OXYGEN, FIELD (N) FLUORIDE (D) Hardness, Total or Dissolved CaCO3 (N)

< 0.50 < 0.50 12.93 0.120 168

< 0.50 < 0.50 12.16 0.123 149

< 0.50 0.87 12.75 0.108 134

< 0.50 < 0.50 11.75 0.104 129

< 0.50 < 0.50 11.71 0.104 130

< 0.50 < 0.50 10.51 0.105 119

< 0.50 < 0.50 10.33 0.102 119

< 0.50 < 0.50 12.24 0.109 131

< 0.50 < 0.50 12.83 0.109 127

< 0.50 0.55 10.96 0.103 123

< 0.50 0.96 10.77 0.107 125

< 0.50 0.67 9.73 0.109 127

< 0.50 < 0.50 10.88 0.107 139

< 0.50 < 0.50 9.41 0.114 143

< 0.50 1.32 10.7 0.117 152

0.50000 0.62467 11.311 0.10940 134.33

0 0 0 0 0

0.5 1.32 12.93 0.123 168

0.5 0.5 9.41 0.102 119

15 15 15 15 15

0.0000 0.82000 3.5200 0.021000 49.000

0.0000 0.24189 1.1221 0.0063449 13.652

0.0000 0.062457 0.28972 0.0016382 3.5250



LC_DC1 (E288270)

statistic sample_date

4/7/2015

4/13/2015

4/20/2015

4/27/2015

4/28/2015

5/4/2015

5/5/2015

5/11/2015

5/19/2015

5/25/2015

6/1/2015

6/1/2015

6/8/2015

6/15/2015

6/22/2015

6/29/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

INSTANTANEOUS FLOW (N) IRON (D) IRON (T) LEAD (D) LEAD (T) LITHIUM (D) LITHIUM (T) MAGNESIUM (T)

< 0.010 0.038 < 0.050 < 0.050 0.0094 0.0096 15.2

< 0.010 0.019 < 0.050 < 0.050 0.0090 0.0088 13.9

< 0.010 0.090 < 0.050 0.076 0.0084 0.0076 11.0

< 0.010 0.041 < 0.050 < 0.050 0.0084 0.0082 11.2

< 0.010 0.036 < 0.050 < 0.050 0.0078 0.0079 11.0

< 0.010 0.073 < 0.050 0.076 0.0081 0.0078 10.3

< 0.010 0.073 < 0.050 0.067 0.0081 0.0081 10.5

< 0.010 0.037 < 0.050 < 0.050 0.0091 0.0086 11.1

< 0.010 0.040 < 0.050 < 0.050 0.0085 0.0090 11.4

< 0.010 0.107 < 0.050 0.120 0.0089 0.0089 10.9

< 0.010 0.266 < 0.050 0.313 0.0088 0.0093 10.8

< 0.010 0.160 0.148 0.177 0.0093 0.0094 10.8

< 0.010 0.058 < 0.050 0.059 0.0103 0.0096 11.9

< 0.010 0.048 < 0.050 < 0.050 0.0107 0.0103 13.3

< 0.010 0.027 < 0.050 < 0.050 0.0096 0.0094 13.6

0 0.010000 0.074200 0.056533 0.085867 0.0089600 0.0088333 11.793

0 0 0 0 0 0 0 0

0 0.01 0.266 0.148 0.313 0.0107 0.0103 15.2

0 0.01 0.019 0.05 0.05 0.0078 0.0076 10.3

0 15 15 15 15 15 15 15

0 0.0000 0.24700 0.098000 0.26300 0.0029000 0.0027000 4.9000

0 1.7600E-10 0.064435 0.025303 0.072024 0.00081311 0.00078710 1.4762

0 4.5444E-11 0.016637 0.0065333 0.018596 0.00020994 0.00020323 0.38116



LC_DC1 (E288270)

statistic sample_date

4/7/2015

4/13/2015

4/20/2015

4/27/2015

4/28/2015

5/4/2015

5/5/2015

5/11/2015

5/19/2015

5/25/2015

6/1/2015

6/1/2015

6/8/2015

6/15/2015

6/22/2015

6/29/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

MANGANESE (D) MANGANESE (T) MERCURY (D) MERCURY (T) MOLYBDENUM (D) MOLYBDENUM (T) NICKEL (D)

0.00065 0.00210 < 0.0050 < 0.0050 0.00108 0.00109 < 0.50

0.00057 0.00118 < 0.0050 < 0.0050 0.00111 0.00109 < 0.50

0.00056 0.00350 < 0.0050 < 0.0050 0.000963 0.000934 0.51

0.00050 0.00153 < 0.0050 < 0.0050 0.000944 0.000917 0.52

0.00019 0.00129 < 0.0050 < 0.0050 0.000907 0.000964 0.51

0.00030 0.00181 < 0.0050 < 0.0050 0.000945 0.000937 < 0.50

0.00040 0.00171 < 0.0050 < 0.0050 0.000934 0.000944 < 0.50

0.00041 0.00119 < 0.0050 < 0.0050 0.000963 0.000960 < 0.50

0.00029 0.00144 < 0.0050 < 0.0050 0.000974 0.00101 < 0.50

0.00050 0.00356 < 0.0050 < 0.0050 0.000966 0.000984 < 0.50

0.00082 0.00633 < 0.0050 0.0056 0.000915 0.000946 0.51

0.00059 0.00383 < 0.0050 < 0.0050 0.000943 0.000959 < 0.50

0.00054 0.00193 < 0.0050 < 0.0050 0.00104 0.000970 < 0.50

0.00065 0.00187 < 0.0050 < 0.0050 0.000984 0.000994 < 0.50

0.00060 0.00167 < 0.0050 < 0.0050 0.00110 0.00108 < 0.50

0.00050467 0.0023293 0.0050000 0.0050400 0.00098453 0.00098527 0.50333

0 0 0 0 0 0 0

0.00082 0.00633 0.005 0.0056 0.00111 0.00109 0.52

0.00019 0.00118 0.005 0.005 0.000907 0.000917 0.5

15 15 15 15 15 15 15

0.00063000 0.0051500 0.0000 0.00060000 0.00020300 0.00017300 0.020000

0.00016335 0.0014087 8.8002E-11 0.00015492 0.000065997 0.000057619 0.0061721

0.000042177 0.00036373 2.2722E-11 0.000040000 0.000017040 0.000014877 0.0015936



LC_DC1 (E288270)

statistic sample_date

4/7/2015

4/13/2015

4/20/2015

4/27/2015

4/28/2015

5/4/2015

5/5/2015

5/11/2015

5/19/2015

5/25/2015

6/1/2015

6/1/2015

6/8/2015

6/15/2015

6/22/2015

6/29/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

NICKEL (T) NITRATE NITROGEN (NO3), AS N (N) NITRITE NITROGEN (NO2), AS N (N) NITROGEN, AMMONIA (AS N) (N)

< 0.50 0.149 < 0.0010 < 0.0050

< 0.50 0.155 < 0.0010 < 0.0050

0.56 0.226 < 0.0010 < 0.0050

0.64 0.164 < 0.0010 < 0.0050

0.51 0.163 < 0.0010 < 0.0050

0.65 0.124 < 0.0010 < 0.0050

0.64 0.117 < 0.0010 < 0.0050

< 0.50 0.0768 < 0.0010 < 0.0050

0.56 0.0547 < 0.0010 < 0.0050

0.66 0.0811 < 0.0010 0.0076

1.28 0.0983 < 0.0010 0.0057

0.93 0.108 < 0.0010 0.0052

0.56 0.0930 < 0.0010 0.0055

0.50 0.0598 < 0.0010 0.0057

0.52 0.0425 < 0.0010 0.0056

0.63400 0.11415 0.0010000 0.0053533

0 0 0 0

1.28 0.226 0.001 0.0076

0.5 0.0425 0.001 0.005

15 15 15 15

0.78000 0.18350 0.0000 0.0026000

0.21088 0.050154 0.0000 0.00068229

0.054448 0.012950 0.0000 0.00017617



LC_DC1 (E288270)

statistic sample_date

4/7/2015

4/13/2015

4/20/2015

4/27/2015

4/28/2015

5/4/2015

5/5/2015

5/11/2015

5/19/2015

5/25/2015

6/1/2015

6/1/2015

6/8/2015

6/15/2015

6/22/2015

6/29/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

ORTHO-PHOSPHATE (N) pH, Field (N) pH, LAB (N) PHOSPHORUS (N) POTASSIUM (T) SELENIUM (D) SELENIUM (T)

0.0107 8.81 8.44 0.0134 1.09 1.5 1.5

0.0106 8.76 8.38 0.0133 1.01 1.47 1.46

0.0189 7.97 8.33 0.0282 0.938 1.11 1.17

0.0185 8.41 8.38 0.0257 0.878 1.29 1.39

0.0173 8.31 8.36 0.0194 0.868 1.38 1.8

0.0183 8.49 8.37 0.0239 0.872 1.42 1.38

0.0182 8.27 8.37 0.0275 0.924 1.37 1.4

0.0149 8.22 8.39 0.0217 0.899 1.5 1.49

0.0126 8.52 8.27 0.0226 0.932 1.51 1.52

0.0162 8.36 8.31 0.0274 0.933 1.34 1.42

0.0198 8.34 8.26 0.0448 0.905 1.44 1.54

0.0202 8.72 8.40 0.0588 0.990 1.36 1.49

0.0161 8.41 8.31 0.0232 0.955 1.38 1.4

0.0154 8.44 8.37 0.0163 1.07 1.47 1.46

0.0124 8.22 8.48 0.0180 1.11 1.46 1.45

0.016007 8.4167 8.3613 0.025613 0.95827 1.4000 1.4580

0 0 0 0 0 0 0

0.0202 8.81 8.48 0.0588 1.11 1.51 1.8

0.0106 7.97 8.26 0.0133 0.868 1.11 1.17

15 15 15 15 15 15 15

0.0096000 0.84000 0.22000 0.045500 0.24200 0.40000 0.63000

0.0031842 0.22363 0.058781 0.011953 0.079215 0.10372 0.12907

0.00082216 0.057741 0.015177 0.0030862 0.020453 0.026780 0.033327



LC_DC1 (E288270)

statistic sample_date

4/7/2015

4/13/2015

4/20/2015

4/27/2015

4/28/2015

5/4/2015

5/5/2015

5/11/2015

5/19/2015

5/25/2015

6/1/2015

6/1/2015

6/8/2015

6/15/2015

6/22/2015

6/29/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

SILVER (D) SILVER (T) SODIUM (T) STRONTIUM (D) STRONTIUM (T) SULFATE (AS SO4) (D)

< 0.010 < 0.010 1.10 0.0474 0.0485 8.13

< 0.010 < 0.010 1.00 0.0462 0.0454 7.66

< 0.010 0.013 0.974 0.0396 0.0386 6.76

< 0.010 < 0.010 1.01 0.0385 0.0387 6.76

< 0.010 < 0.010 0.985 0.0368 0.0393 6.90

< 0.010 < 0.010 0.973 0.0383 0.0387 7.64

< 0.010 < 0.010 1.02 0.0389 0.0391 7.56

< 0.010 < 0.010 1.01 0.0401 0.0374 7.78

< 0.010 < 0.010 1.05 0.0401 0.0420 7.88

< 0.010 < 0.010 0.943 0.0402 0.0418 7.99

< 0.010 0.019 0.991 0.0384 0.0404 7.14

< 0.010 < 0.010 1.04 0.0392 0.0402 7.01

< 0.010 < 0.010 1.04 0.0431 0.0417 7.08

< 0.010 < 0.010 1.08 0.0417 0.0426 7.35

< 0.010 < 0.010 1.23 0.0468 0.0472 7.26

0.010000 0.010800 1.0297 0.041020 0.041440 7.3933

0 0 0 0 0 0

0.01 0.019 1.23 0.0474 0.0485 8.13

0.01 0.01 0.943 0.0368 0.0374 6.76

15 15 15 15 15 15

0.0000 0.0090000 0.28700 0.010600 0.011100 1.3700

1.7600E-10 0.0023964 0.069333 0.0033418 0.0033019 0.44875

4.5444E-11 0.00061875 0.017902 0.00086284 0.00085255 0.11587



LC_DC1 (E288270)

statistic sample_date

4/7/2015

4/13/2015

4/20/2015

4/27/2015

4/28/2015

5/4/2015

5/5/2015

5/11/2015

5/19/2015

5/25/2015

6/1/2015

6/1/2015

6/8/2015

6/15/2015

6/22/2015

6/29/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

TEMPERATURE, FIELD (N) THALLIUM (D) THALLIUM (T) TIN (D) TIN (T) TITANIUM (D) TITANIUM (T)

3.0 < 0.010 < 0.010 < 0.00010 < 0.00010 < 10 < 10

1.6 < 0.010 < 0.010 < 0.00010 < 0.00010 < 10 < 10

1.8 < 0.010 0.014 < 0.00010 < 0.00010 < 10 < 10

2.6 < 0.010 < 0.010 < 0.00010 < 0.00010 < 10 < 10

2.6 < 0.010 < 0.010 < 0.00010 < 0.00010 < 10 < 10

4.3 < 0.010 < 0.010 < 0.00010 < 0.00010 < 10 < 10

4.8 < 0.010 < 0.010 < 0.00010 < 0.00010 < 10 < 10

3.7 < 0.010 < 0.010 < 0.00010 < 0.00010 < 10 < 10

5.6 < 0.010 < 0.010 < 0.00010 < 0.00010 < 10 < 10

6.6 < 0.010 < 0.010 < 0.00010 < 0.00010 < 10 < 10

6.7 < 0.010 0.018 < 0.00010 < 0.00010 < 10 < 10

8.6 < 0.010 0.010 < 0.00010 < 0.00010 < 10

6.1 < 0.010 < 0.010 < 0.00010 < 0.00010 < 10 < 10

10.00 < 0.010 < 0.010 < 0.00010 < 0.00010 < 10 < 10

8.1 < 0.010 < 0.010 < 0.00010 < 0.00010 < 10 < 10

5.0733 0.010000 0.010800 0.00010000 0.00010000 10.000 10.000

0 0 0 0 0 0 0

10 0.01 0.018 0.0001 0.0001 10 10

1.6 0.01 0.01 0.0001 0.0001 10 10

15 15 15 15 15 15 14

8.4000 0.0000 0.0080000 0.0000 0.0000 0.0000 0.0000

2.5919 1.7600E-10 0.0022424 0.0000 0.0000 0.0000 0.0000

0.66922 4.5444E-11 0.00057900 0.0000 0.0000 0.0000 0.0000



LC_DC1 (E288270)

statistic sample_date

4/7/2015

4/13/2015

4/20/2015

4/27/2015

4/28/2015

5/4/2015

5/5/2015

5/11/2015

5/19/2015

5/25/2015

6/1/2015

6/1/2015

6/8/2015

6/15/2015

6/22/2015

6/29/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

TOTAL DISSOLVED SOLIDS (RESIDUE, FILTERABLE) (N) TOTAL KJELDAHL NITROGEN (N) TOTAL ORGANIC CARBON (T)

165 0.094 1.46

165 0.066 1.41

128 0.157 2.10

143 0.081 1.98

145 0.092 2.40

139 0.137 2.49

135 0.146 2.18

128 0.137 1.90

134 0.126 2.22

130 0.167 2.30

138 0.185 2.51

135 0.120 1.90

149 0.110 1.66

161 0.111 1.73

159 0.111 1.58

143.60 0.12267 1.9880

0 0 0

165 0.185 2.51

128 0.066 1.41

15 15 15

37.000 0.11900 1.1000

13.233 0.032891 0.36487

3.4168 0.0084924 0.094209



LC_DC1 (E288270)

statistic sample_date

4/7/2015

4/13/2015

4/20/2015

4/27/2015

4/28/2015

5/4/2015

5/5/2015

5/11/2015

5/19/2015

5/25/2015

6/1/2015

6/1/2015

6/8/2015

6/15/2015

6/22/2015

6/29/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

TOTAL SUSPENDED SOLIDS, LAB (N) TURBIDITY, LAB (N) URANIUM (D) URANIUM (T) VANADIUM (D) VANADIUM (T)

1.9 1.28 0.369 0.372 < 0.50 0.79

1.3 0.57 0.350 0.338 < 0.50 0.57

6.6 2.52 0.281 0.282 0.87 1.41

3.2 1.17 0.250 0.254 0.80 1.10

1.8 1.07 0.241 0.263 0.73 0.90

2.5 4.51 0.242 0.248 0.76 1.19

3.6 3.59 0.244 0.253 0.81 1.23

1.2 1.56 0.247 0.223 0.74 0.88

2.0 2.78 0.256 0.256 0.76 1.03

6.5 5.21 0.226 0.238 0.76 1.43

13 35.9

13.2 19.1 0.232 0.262 0.87 2.28

8.7 10.5 0.229 0.246 0.82 1.70

3.0 3.20 0.257 0.250 0.75 1.13

1.9 1.54 0.263 0.266 0.69 0.92

1.7 0.92 0.291 0.283 0.68 0.94

4.5063 5.9638 0.26520 0.26893 0.73600 1.1667

0 0 0 0 0 0

13.2 35.9 0.369 0.372 0.87 2.28

1.2 0.57 0.226 0.223 0.5 0.57

16 16 15 15 15 15

12.000 35.330 0.14300 0.14900 0.37000 1.7100

3.9897 9.2723 0.042361 0.038625 0.11057 0.41790

0.99743 2.3181 0.010938 0.0099730 0.028549 0.10790



LC_DC1 (E288270)

statistic sample_date

4/7/2015

4/13/2015

4/20/2015

4/27/2015

4/28/2015

5/4/2015

5/5/2015

5/11/2015

5/19/2015

5/25/2015

6/1/2015

6/1/2015

6/8/2015

6/15/2015

6/22/2015

6/29/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

ZINC (D) ZINC (T)

< 3.0 < 3.0

< 3.0 < 3.0

< 3.0 < 3.0

< 3.0 < 3.0

< 3.0 < 3.0

< 3.0 < 3.0

< 3.0 < 3.0

< 3.0 < 3.0

< 3.0 < 3.0

< 3.0 3.1

< 3.0 9.6

< 3.0 3.4

< 3.0 < 3.0

< 3.0 < 3.0

3.4 < 3.0

3.0267 3.4733

0 0

3.4 9.6

3 3

15 15

0.40000 6.6000

0.10328 1.6981

0.026667 0.43845



LC_DCDS (E295210)

statistic sample_date ALKALINITY, TOTAL (As CaCO3) (N) ALUMINUM (D) ALUMINUM (T) ANTIMONY (D) ANTIMONY (T) ARSENIC (D)

4/7/2015 108 0.0137 0.152 0.22 0.23 0.27

4/13/2015 95.4 0.0141 0.0987 0.22 0.24 0.28

4/20/2015 92.2 0.0248 0.102 0.19 0.21 0.28

4/28/2015 74.9 0.0158 0.0679 0.17 0.21 0.26

5/4/2015 108 0.0092 0.0604 0.13 0.14 0.22

5/5/2015 92.0 0.0288 0.176 0.15 0.19 0.27

5/11/2015 100 0.0132 0.0646 0.15 0.16 0.27

5/19/2015 98.5 0.0133 0.111 0.16 0.17 0.26

5/25/2015 75.6 0.0367 0.264 0.16 0.19 0.24

6/1/2015 92.5 0.108 1.13 0.15 0.30 0.25

6/8/2015 78.6 0.0590 0.454 0.16 0.25 0.30

6/15/2015 107 0.0174 0.105 0.18 0.18 0.24

6/22/2015 116 0.0058 0.0379 0.14 0.16 0.22

6/29/2015 116 0.0083 0.0290 0.17 0.21 0.27

Average Sample Result 96.764 0.026293 0.20375 0.16786 0.20286 0.25929

Exceedance Count 0 1 0 0 0 0

Maximum Sample Result 116 0.108 1.13 0.22 0.3 0.3

Minimum Sample Result 74.9 0.0058 0.029 0.13 0.14 0.22

Sample Count 14 14 14 14 14 14

Sample Range 41.100 0.10220 1.1010 0.090000 0.16000 0.080000

Std Deviation 13.673 0.027365 0.28874 0.026941 0.042504 0.023027

Std Error 3.6542 0.0073137 0.077168 0.0072003 0.011360 0.0061541



LC_DCDS (E295210)

statistic sample_date

4/7/2015

4/13/2015

4/20/2015

4/28/2015

5/4/2015

5/5/2015

5/11/2015

5/19/2015

5/25/2015

6/1/2015

6/8/2015

6/15/2015

6/22/2015

6/29/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

ARSENIC (T) BARIUM (D) BARIUM (T) BERYLLIUM (D) BERYLLIUM (T) BISMUTH (D) BISMUTH (T) BORON (D)

0.30 0.120 0.132 < 0.10 < 0.10 < 0.000050 < 0.000050 < 0.010

0.31 0.118 0.116 < 0.10 < 0.10 < 0.000050 < 0.000050 < 0.010

0.36 0.0901 0.0902 < 0.10 < 0.10 < 0.000050 < 0.000050 < 0.010

0.30 0.0937 0.0911 < 0.10 < 0.10 < 0.000050 < 0.000050 < 0.010

0.25 0.156 0.153 < 0.10 < 0.10 < 0.000050 < 0.000050 < 0.010

0.36 0.0933 0.0961 < 0.10 < 0.10 < 0.000050 < 0.000050 < 0.010

0.28 0.0990 0.0990 < 0.10 < 0.10 < 0.000050 < 0.000050 < 0.010

0.30 0.102 0.103 < 0.10 < 0.10 < 0.000050 < 0.000050 < 0.010

0.38 0.0971 0.0998 < 0.10 < 0.10 < 0.000050 < 0.000050 < 0.010

0.68 0.102 0.130 < 0.10 < 0.10 < 0.000050 < 0.000050 < 0.010

0.43 0.111 0.113 < 0.10 < 0.10 < 0.000050 < 0.000050 0.011

0.29 0.119 0.116 < 0.10 < 0.10 < 0.000050 < 0.000050 < 0.010

0.27 0.149 0.147 < 0.10 < 0.10 < 0.000050 < 0.000050 0.012

0.31 0.130 0.126 < 0.10 < 0.10 < 0.000050 < 0.000050 < 0.010

0.34429 0.11287 0.11516 0.10000 0.10000 0.000050000 0.000050000 0.010214

0 0 0 0 0 0 0 0

0.68 0.156 0.153 0.1 0.1 5e-005 5e-005 0.012

0.25 0.0901 0.0902 0.1 0.1 5e-005 5e-005 0.01

14 14 14 14 14 14 14 14

0.43000 0.065900 0.062800 0.0000 0.0000 0.0000 0.0000 0.0020000

0.10797 0.020613 0.020159 0.0000000014612 0.0000000014612 0.0000 0.0000 0.00057893

0.028856 0.0055090 0.0053878 3.9052E-10 3.9052E-10 0.0000 0.0000 0.00015473



LC_DCDS (E295210)

statistic sample_date

4/7/2015

4/13/2015

4/20/2015

4/28/2015

5/4/2015

5/5/2015

5/11/2015

5/19/2015

5/25/2015

6/1/2015

6/8/2015

6/15/2015

6/22/2015

6/29/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

BORON (T) BROMIDE (D) CADMIUM (D) CADMIUM (T) CALCIUM (T) CARBON, DISSOLVED ORGANIC (D) CHLORIDE (D)

0.010 < 0.050 0.0385 0.0462 33.2 2.07 1.2

< 0.010 < 0.050 0.0315 0.0517 28.2 2.12 < 1.0

< 0.010 < 0.050 0.0416 0.0509 24.5 2.78 1.2

< 0.010 < 0.050 0.0444 0.0550 23.5 2.54 1.1

< 0.010 < 0.050 0.0220 0.0522 26.7 2.21 < 1.0

< 0.010 < 0.050 0.0385 0.0671 24.8 2.20 1.1

< 0.010 < 0.050 0.0319 0.0598 25.7 2.07 1.2

< 0.010 < 0.050 0.0369 0.0759 26.0 2.11 < 1.0

< 0.010 < 0.050 0.0339 0.0929 25.7 1.39 < 1.0

0.010 < 0.050 0.0314 0.273 25.7 2.92 2.2

0.012 < 0.050 0.121 0.137 25.8 2.15 1.0

< 0.010 < 0.050 0.0314 0.0653 28.0 1.91 1.1

0.012 < 0.050 0.0382 0.0510 29.8 1.75 < 1.0

< 0.010 < 0.050 0.0232 0.0483 30.1 1.83 < 1.0

0.010286 0.050000 0.040314 0.080450 26.979 2.1464 1.1500

0 0 0 0 0 0 0

0.012 0.05 0.121 0.273 33.2 2.92 2.2

0.01 0.05 0.022 0.0462 23.5 1.39 1

14 14 14 14 14 14 14

0.0020000 0.0000 0.099000 0.22680 9.7000 1.5300 1.2000

0.00072627 7.3059E-10 0.024064 0.060449 2.6204 0.39814 0.31317

0.00019410 1.9526E-10 0.0064314 0.016156 0.70033 0.10641 0.083699



LC_DCDS (E295210)

statistic sample_date

4/7/2015

4/13/2015

4/20/2015

4/28/2015

5/4/2015

5/5/2015

5/11/2015

5/19/2015

5/25/2015

6/1/2015

6/8/2015

6/15/2015

6/22/2015

6/29/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

CHROMIUM (D) CHROMIUM (T) COBALT (D) COBALT (T) CONDUCTIVITY, FIELD (N) CONDUCTIVITY, LAB (N)

0.13 0.34 < 0.10 < 0.10 215.2 235

< 0.10 0.26 < 0.10 < 0.10 192.1 215

0.10 0.30 < 0.10 < 0.10 169.0 178

< 0.10 0.18 < 0.10 < 0.10 179.6 191

< 0.10 0.21 < 0.10 < 0.10 177.4 217

0.12 0.42 < 0.10 < 0.10 170.5 189

0.10 0.22 < 0.10 < 0.10 178.4 194

< 0.10 0.34 < 0.10 < 0.10 182.0 202

< 0.10 0.54 < 0.10 0.19 178.3 191

0.15 2.18 < 0.10 0.46 185.5 183

0.13 0.98 0.13 0.20 196.5 202

< 0.10 0.27 < 0.10 < 0.10 223.3 193

< 0.10 0.20 < 0.10 < 0.10 166.8 234

< 0.10 0.14 < 0.10 < 0.10 216.3 237

0.10929 0.47000 0.10214 0.13929 187.92 204.36

0 0 0 0 0 0

0.15 2.18 0.13 0.46 223.3 237

0.1 0.14 0.1 0.1 166.8 178

14 14 14 14 14 14

0.050000 2.0400 0.030000 0.36000 56.500 59.000

0.016392 0.53597 0.0080178 0.098486 18.405 19.898

0.0043808 0.14324 0.0021429 0.026321 4.9191 5.3180



LC_DCDS (E295210)

statistic sample_date

4/7/2015

4/13/2015

4/20/2015

4/28/2015

5/4/2015

5/5/2015

5/11/2015

5/19/2015

5/25/2015

6/1/2015

6/8/2015

6/15/2015

6/22/2015

6/29/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

COPPER (D) COPPER (T) DISSOLVED OXYGEN, FIELD (N) FLUORIDE (D) Hardness, Total or Dissolved CaCO3 (N)

< 0.50 < 0.50 13.38 0.102 122

< 0.50 < 0.50 11.83 0.101 112

< 0.50 0.64 12.27 0.092 93.2

< 0.50 < 0.50 11.85 0.089 91.9

< 0.50 < 0.50 10.10 0.099 108

< 0.50 0.59 10.25 0.093 95.6

< 0.50 < 0.50 11.92 0.097 101

< 0.50 0.51 10.84 0.094 103

< 0.50 0.96 10.08 0.095 101

< 0.50 2.27 10.44 0.099 97.7

0.68 1.23 8.83 0.101 100

< 0.50 0.52 10.46 0.097 112

< 0.50 < 0.50 9.40 0.102 119

< 0.50 < 0.50 9.34 0.102 119

0.51286 0.73000 10.785 0.097357 105.39

0 0 0 0 0

0.68 2.27 13.38 0.102 122

0.5 0.5 8.83 0.089 91.9

14 14 14 14 14

0.18000 1.7700 4.5500 0.013000 30.100

0.048107 0.49342 1.2938 0.0042173 9.9978

0.012857 0.13187 0.34579 0.0011271 2.6720



LC_DCDS (E295210)

statistic sample_date

4/7/2015

4/13/2015

4/20/2015

4/28/2015

5/4/2015

5/5/2015

5/11/2015

5/19/2015

5/25/2015

6/1/2015

6/8/2015

6/15/2015

6/22/2015

6/29/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

INSTANTANEOUS FLOW (N) IRON (D) IRON (T) LEAD (D) LEAD (T) LITHIUM (D) LITHIUM (T) MAGNESIUM (T)

< 0.010 0.066 < 0.050 0.054 0.0079 0.0094 11.1

< 0.010 0.051 < 0.050 < 0.050 0.0080 0.0079 10.2

0.011 0.099 < 0.050 0.092 0.0049 0.0048 8.01

< 0.010 0.051 < 0.050 0.053 0.0055 0.0053 7.94

< 0.010 0.058 < 0.050 0.068 0.0121 0.0113 9.61

0.014 0.144 < 0.050 0.126 0.0051 0.0051 8.42

< 0.010 0.067 < 0.050 0.073 0.0064 0.0062 8.64

< 0.010 0.095 < 0.050 0.133 0.0061 0.0060 8.90

0.010 0.262 < 0.050 0.310 0.0061 0.0061 8.66

0.559 0.040 0.914 < 0.050 0.912 0.0064 0.0070 8.74

0.040 0.394 0.197 0.409 0.0069 0.0067 8.72

< 0.010 0.104 < 0.050 0.113 0.0083 0.0079 9.51

< 0.010 0.041 < 0.050 0.068 0.0118 0.0117 10.7

< 0.010 0.021 < 0.050 < 0.050 0.0081 0.0077 10.2

0.55900 0.014643 0.16907 0.060500 0.17936 0.0074000 0.0073643 9.2393

0 0 0 0 0 0 0 0

0.559 0.04 0.914 0.197 0.912 0.0121 0.0117 11.1

0.559 0.01 0.021 0.05 0.05 0.0049 0.0048 7.94

1 14 14 14 14 14 14 14

0.0000 0.030000 0.89300 0.14700 0.86200 0.0072000 0.0069000 3.1600

0 0.010796 0.23680 0.039287 0.23613 0.0022212 0.0021568 0.99429

0 0.0028854 0.063289 0.010500 0.063109 0.00059365 0.00057642 0.26573



LC_DCDS (E295210)

statistic sample_date

4/7/2015

4/13/2015

4/20/2015

4/28/2015

5/4/2015

5/5/2015

5/11/2015

5/19/2015

5/25/2015

6/1/2015

6/8/2015

6/15/2015

6/22/2015

6/29/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

MANGANESE (D) MANGANESE (T) MERCURY (D) MERCURY (T) MOLYBDENUM (D) MOLYBDENUM (T) NICKEL (D)

0.00052 0.00111 < 0.0050 < 0.0050 0.000940 0.00103 0.82

0.00047 0.00101 < 0.0050 < 0.0050 0.000986 0.00101 0.60

0.00055 0.00205 < 0.0050 < 0.0050 0.000786 0.000791 0.76

0.00056 0.00118 < 0.0050 < 0.0050 0.000777 0.000793 0.73

0.00029 0.00107 < 0.0050 < 0.0050 0.000943 0.000909 0.50

0.00080 0.00250 < 0.0050 < 0.0050 0.000784 0.000826 0.64

0.00054 0.00136 < 0.0050 < 0.0050 0.000864 0.000883 0.59

0.00049 0.00215 < 0.0050 < 0.0050 0.000867 0.000810 0.56

0.00211 0.00800 < 0.0050 0.0056 0.000870 0.000929 0.52

0.00301 0.0153 < 0.0050 0.0117 0.000857 0.000953 0.58

0.00530 0.00666 < 0.0050 < 0.0050 0.000754 0.000923 0.95

0.00078 0.00238 < 0.0050 < 0.0050 0.000929 0.000912 0.60

0.00036 0.00120 < 0.0050 < 0.0050 0.000890 0.000929 0.56

0.00025 0.00107 < 0.0050 < 0.0050 0.00106 0.00102 0.65

0.0011450 0.0033600 0.0050000 0.0055214 0.00087907 0.00090843 0.64714

0 0 0 0 0 0 0

0.0053 0.0153 0.005 0.0117 0.00106 0.00103 0.95

0.00025 0.00101 0.005 0.005 0.000754 0.000791 0.5

14 14 14 14 14 14 14

0.0050500 0.014290 0.0000 0.0067000 0.00030600 0.00023900 0.45000

0.0014254 0.0040606 1.1185E-10 0.0017855 0.000087392 0.000080787 0.12603

0.00038094 0.0010853 2.9893E-11 0.00047719 0.000023356 0.000021591 0.033683



LC_DCDS (E295210)

statistic sample_date

4/7/2015

4/13/2015

4/20/2015

4/28/2015

5/4/2015

5/5/2015

5/11/2015

5/19/2015

5/25/2015

6/1/2015

6/8/2015

6/15/2015

6/22/2015

6/29/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

NICKEL (T) NITRATE NITROGEN (NO3), AS N (N) NITRITE NITROGEN (NO2), AS N (N) NITROGEN, AMMONIA (AS N) (N)

0.75 0.325 < 0.0010 < 0.0050

0.69 0.319 < 0.0010 < 0.0050

0.87 0.348 < 0.0010 < 0.0050

0.82 0.267 < 0.0010 < 0.0050

0.70 0.148 < 0.0010 < 0.0050

1.02 0.236 < 0.0010 < 0.0050

0.67 0.206 < 0.0010 < 0.0050

0.88 0.177 < 0.0010 < 0.0050

1.23 0.162 < 0.0010 < 0.0050

2.97 0.162 < 0.0010 < 0.0050

1.59 0.177 < 0.0010 < 0.0050

0.88 0.173 < 0.0010 < 0.0050

0.67 0.125 < 0.0010 < 0.0050

0.70 0.0995 0.0015 < 0.0050

1.0314 0.20889 0.0010357 0.0050000

0 0 0 0

2.97 0.348 0.0015 0.005

0.67 0.0995 0.001 0.005

14 14 14 14

2.3000 0.24850 0.00050000 0.0000

0.61413 0.078205 0.00013363 1.1185E-10

0.16413 0.020901 0.000035714 2.9893E-11



LC_DCDS (E295210)

statistic sample_date

4/7/2015

4/13/2015

4/20/2015

4/28/2015

5/4/2015

5/5/2015

5/11/2015

5/19/2015

5/25/2015

6/1/2015

6/8/2015

6/15/2015

6/22/2015

6/29/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

ORTHO-PHOSPHATE (N) pH, Field (N) pH, LAB (N) PHOSPHORUS (N) POTASSIUM (T) SELENIUM (D) SELENIUM (T)

0.0283 8.76 8.31 0.0326 1.04 1.18 1.29

0.0329 8.36 8.16 0.0382 0.965 1.15 1.18

0.0351 7.93 8.25 0.0406 0.890 0.892 0.969

0.0293 8.34 8.30 0.0294 0.772 1.16 1.24

0.0179 8.27 8.34 0.0231 0.777 1.36 1.41

0.0314 8.19 8.27 0.0479 0.871 1.3 1.35

0.0293 8.16 8.29 0.0366 0.818 1.36 1.37

0.0266 8.44 8.31 0.0387 0.825 1.45 1.5

0.0224 9.36 8.25 0.0497 0.905 1.4 1.45

0.0271 8.51 8.18 0.0911 1.08 1.3 1.5

0.0279 9.05 8.32 0.0725 0.999 1.25 1.4

0.0277 8.36 8.23 0.0384 0.901 1.39 1.32

0.0246 8.17 8.35 0.0240 0.931 1.38 1.49

0.0187 8.32 8.27 0.0290 0.949 1.43 1.5

0.027086 8.4443 8.2736 0.042271 0.90879 1.2859 1.3549

0 2 0 0 0 0 0

0.0351 9.36 8.35 0.0911 1.08 1.45 1.5

0.0179 7.93 8.16 0.0231 0.772 0.892 0.969

14 14 14 14 14 14 14

0.017200 1.4300 0.19000 0.068000 0.30800 0.55800 0.53100

0.0048993 0.37882 0.055968 0.018813 0.093289 0.15032 0.15036

0.0013094 0.10124 0.014958 0.0050279 0.024932 0.040176 0.040186



LC_DCDS (E295210)

statistic sample_date

4/7/2015

4/13/2015

4/20/2015

4/28/2015

5/4/2015

5/5/2015

5/11/2015

5/19/2015

5/25/2015

6/1/2015

6/8/2015

6/15/2015

6/22/2015

6/29/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

SILVER (D) SILVER (T) SODIUM (T) STRONTIUM (D) STRONTIUM (T) SULFATE (AS SO4) (D) TEMPERATURE, FIELD (N)

< 0.010 < 0.010 1.18 0.0376 0.0405 7.59 1.5

< 0.010 < 0.010 0.956 0.0372 0.0405 6.78 1.9

< 0.010 < 0.010 0.582 0.0302 0.0306 6.25 2.3

< 0.010 < 0.010 0.566 0.0310 0.0310 7.09 3.2

< 0.010 < 0.010 1.51 0.0390 0.0388 6.94 4.0

< 0.010 < 0.010 0.584 0.0321 0.0330 8.65 4.8

< 0.010 < 0.010 0.640 0.0347 0.0346 8.94 4.2

< 0.010 < 0.010 0.625 0.0353 0.0347 9.33 5.9

< 0.010 0.017 0.530 0.0362 0.0371 9.37 6.5

< 0.010 0.044 0.552 0.0344 0.0395 7.97 7.1

< 0.010 0.020 0.672 0.0348 0.0362 7.73 11.6

< 0.010 < 0.010 0.785 0.0372 0.0370 7.77 6.5

< 0.010 < 0.010 1.27 0.0369 0.0389 7.85 10.1

< 0.010 < 0.010 0.821 0.0409 0.0406 8.56 12.4

0.010000 0.013643 0.80521 0.035536 0.036643 7.9157 5.8571

0 0 0 0 0 0 0

0.01 0.044 1.51 0.0409 0.0406 9.37 12.4

0.01 0.01 0.53 0.0302 0.0306 6.25 1.5

14 14 14 14 14 14 14

0.0000 0.034000 0.98000 0.010700 0.010000 3.1200 10.900

2.2370E-10 0.0092787 0.31008 0.0029912 0.0034355 0.96021 3.4844

5.9785E-11 0.0024798 0.082873 0.00079942 0.00091818 0.25663 0.93125



LC_DCDS (E295210)

statistic sample_date

4/7/2015

4/13/2015

4/20/2015

4/28/2015

5/4/2015

5/5/2015

5/11/2015

5/19/2015

5/25/2015

6/1/2015

6/8/2015

6/15/2015

6/22/2015

6/29/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

THALLIUM (D) THALLIUM (T) TIN (D) TIN (T) TITANIUM (D) TITANIUM (T)

< 0.010 < 0.010 < 0.00010 < 0.00010 < 10 < 10

< 0.010 < 0.010 < 0.00010 < 0.00010 < 10 < 10

< 0.010 0.011 < 0.00010 < 0.00010 < 10 < 10

< 0.010 < 0.010 < 0.00010 < 0.00010 < 10 < 10

< 0.010 < 0.010 < 0.00010 < 0.00010 < 10 < 10

< 0.010 0.012 < 0.00010 < 0.00010 < 10 < 10

< 0.010 < 0.010 < 0.00010 < 0.00010 < 10 < 10

< 0.010 0.010 < 0.00010 < 0.00010 < 10 < 10

< 0.010 0.022 < 0.00010 < 0.00010 < 10 13

< 0.010 0.051 < 0.00010 < 0.00010 < 10 39

< 0.010 0.024 < 0.00010 < 0.00010 < 10

< 0.010 0.010 < 0.00010 < 0.00010 < 10 < 10

< 0.010 < 0.010 < 0.00010 < 0.00010 < 10 < 10

< 0.010 < 0.010 < 0.00010 < 0.00010 < 10 < 10

0.010000 0.015000 0.00010000 0.00010000 10.000 12.462

0 0 0 0 0 0

0.01 0.051 0.0001 0.0001 10 39

0.01 0.01 0.0001 0.0001 10 10

14 14 14 14 14 13

0.0000 0.041000 0.0000 0.0000 0.0000 29.000

2.2370E-10 0.011354 0.0000 0.0000 0.0000 8.0168

5.9785E-11 0.0030346 0.0000 0.0000 0.0000 2.2235



LC_DCDS (E295210)

statistic sample_date

4/7/2015

4/13/2015

4/20/2015

4/28/2015

5/4/2015

5/5/2015

5/11/2015

5/19/2015

5/25/2015

6/1/2015

6/8/2015

6/15/2015

6/22/2015

6/29/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

TOTAL DISSOLVED SOLIDS (RESIDUE, FILTERABLE) (N) TOTAL KJELDAHL NITROGEN (N) TOTAL ORGANIC CARBON (T)

129 0.156 1.85

123 0.079 2.01

101 0.125 2.53

110 0.076 2.57

127 0.084 2.51

114 0.136 2.94

112 0.156 2.50

121 0.151 2.77

116 0.206 4.02

121 0.267 5.92

114 0.202 2.52

132 0.141 2.61

131 0.087 1.82

131 0.149 1.79

120.14 0.14393 2.7400

0 0 0

132 0.267 5.92

101 0.076 1.79

14 14 14

31.000 0.19100 4.1300

9.3632 0.054653 1.0783

2.5024 0.014607 0.28818



LC_DCDS (E295210)

statistic sample_date

4/7/2015

4/13/2015

4/20/2015

4/28/2015

5/4/2015

5/5/2015

5/11/2015

5/19/2015

5/25/2015

6/1/2015

6/8/2015

6/15/2015

6/22/2015

6/29/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

TOTAL SUSPENDED SOLIDS, LAB (N) TURBIDITY, LAB (N) URANIUM (D) URANIUM (T) VANADIUM (D) VANADIUM (T)

< 1.0 3.40 0.303 0.330 1.28 1.99

< 1.0 3.49 0.299 0.294 1.26 1.73

2.4 4.02 0.184 0.191 1.46 2.23

1.9 2.87 0.162 0.165 1.32 1.55

1.0 4.94 0.253 0.251 0.72 1.11

3.9 10.7 0.178 0.196 1.28 2.07

1.1 4.36 0.183 0.188 1.18 1.53

2.3 7.63 0.200 0.198 1.17 1.74

7.5 12.9 0.189 0.210 1.15 2.49

25.3 58.1 0.207 0.296 1.51 6.71

14.1 27.3 0.191 0.231 1.49 3.44

3.5 8.78 0.201 0.205 1.27 1.89

< 1.0 3.17 0.220 0.228 1.03 1.29

1.1 1.54 0.239 0.228 1.40 1.58

4.7929 10.943 0.21493 0.22936 1.2514 2.2393

0 0 0 0 0 0

25.3 58.1 0.303 0.33 1.51 6.71

1 1.54 0.162 0.165 0.72 1.11

14 14 14 14 14 14

24.300 56.560 0.14100 0.16500 0.79000 5.6000

6.9176 15.101 0.043629 0.047726 0.20561 1.4088

1.8488 4.0360 0.011660 0.012755 0.054951 0.37653



LC_DCDS (E295210)

statistic sample_date

4/7/2015

4/13/2015

4/20/2015

4/28/2015

5/4/2015

5/5/2015

5/11/2015

5/19/2015

5/25/2015

6/1/2015

6/8/2015

6/15/2015

6/22/2015

6/29/2015

Average Sample Result

Exceedance Count

Maximum Sample Result

Minimum Sample Result

Sample Count

Sample Range

Std Deviation

Std Error

ZINC (D) ZINC (T)

< 3.0 < 3.0

< 3.0 < 3.0

< 3.0 < 3.0

< 3.0 < 3.0

< 3.0 < 3.0

< 3.0 3.4

< 3.0 < 3.0

< 3.0 < 3.0

< 3.0 5.0

< 3.0 11.3

3.3 5.5

< 3.0 < 3.0

< 3.0 < 3.0

< 3.0 < 3.0

3.0214 3.9429

0 0

3.3 11.3

3 3

14 14

0.30000 8.3000

0.080178 2.2677

0.021429 0.60608



 

APPENDIX F – Chain-of-Custody Forms 
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Chain Of Custody Record 
PROJECT/CLIENT INFO 

Facility Name Gr~ii~l I ''",.' t.-e~-n(. 
Project Number 

Contact Name """""""'a 
Address P.O. Box·U) Z.OO*l 

City ~d ~:..""iAJi>.VIState BC 

'1C/6'2.&D Postal Code !Country Canada 

PhoneNumbe 
I--· 

:Z.,;o .. 'il<:"·b I/I 
Email EDD To i&lhil .}'il'la@trrk mm 

Email Report To ~ 1<!'111\1 .1/.,,,j. 
SAMPLE DETAILS 

. 

Time 
Sample ID Matrix Date (24hr) 
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Lab NB.me 

Contact Name 

Address 

City 

Postal Code 

Phone Number 

Email Address 

Quote Number 
i,,.,,_o;....,t . .,... 

G=Grab #Of 
C=Comr Cont. 

c 1 
'::!. 

T 
~· 

3' 
~ 8 

Additional Comments/Special Instructions Relinquished By/Affiliation 

~ . 'If ,. l'c.1 ),.d 
-.J.•A.~,_. 

\). >)\.~<{" fJI GM.I, 

\f\ vl efl ~L I" C <M'Yf"" 1 <;,u"l"'I • . 

COC ID: February_2015_Monthly_West 

Turnaround Time: Rush: 
LABORATORY OTHER INFO 

Nautilus Environmental Send Invoice To 

Kryst pearcy Address 

Burnaby BC 

City 
Burnaby State BC Postal Code 

Country Canada Task Code 

604-420-8773 Shipping Company 

"""""'"'""""""'~'"'•'>'• Tracking Number 

CC Hardcopy To 

CC Hardcopy To 

ANALYSIS REQUESTED 

1:-~ 
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' 

10 ~\[)<M- 5«"' r I< 
J.i!).S *- Sampler's Name ·; y{er· pl, 7/ I• I, 1'r2-~ 

Mobile# I Z'i () c.r /Cf (;Cf{/J 
" i 

Sampler's Signature Dateffime l~f'-- 2" )5 I " d3; 

Page: 1 of ( 

. 

State 

Country 

ADDITIONAL INFORMATION 
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" ' 
COCID: Page: I of 2 

• " Turnaround Time: . 
PROJECT/CLIENT INFO LABORATORY OTHER INFO 

Facility Name Line Creek Operations Lab Name Nautilus Environmental Send Invoice To 
Contact Name Jay Jones Contact Name Krysta Address 

Address Box 2003 Address 3664 co1runerce Court 

City Sparwood I Prov. BC City State 
Postal Code VOB2GO !Country ]Canada City Burnaby State BC Postal Code Country 

Phone Number 250 425-61 J l Postal Code V5A4N7 JCountry Canada Task Code 
Email EDD To JaV_:J6ne·s_@te:ck.C6in .· .... · Phone Number Shipping Company 

Email Address Tracking Number 
PO Number CC HardcopyTo 

CC Hard copy To 
SAMPLE DETAILS 

~ 
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1.0 INTRODUCTION 
 
Nautilus Environmental conducted toxicity tests for Teck Coal Ltd. on samples collected from 
the Line Creek Operations as part of a toxicity testing program required under BC Ministry of 
Environment permit number 106970, Section 5.2.  Test types included survival and reproduction 
of a cladoceran (Ceriodaphnia dubia), embryo development of rainbow trout (Oncorhynchus 
mykiss), population growth of a unicellular green alga (Pseudokirchneriella subcapitata) and 
growth of a freshwater plant (Lemna minor). Table 1 outlines the toxicity tests that were 
conducted on each sample and Figure 1 shows the locations of sample sites. Samples were 
transported in 20-L plastic containers in coolers containing ice packs. Samples were received at 
temperatures ranging from 2.5 to 4.5°C and were stored in the dark at 4 ± 2°C prior to testing.  
 

Table 1. Summary of toxicity testing program. 

Sample ID EMS # Location Description Species Tested Sample 
Collection Date 

GH_ER2* 200389 Elk River upstream of 
Greenhill Operations 

C. dubia, O. mykiss, and  
P. subcapitata October 26, 2015 

LC_LCDSSLCC 297110 Line Creek downstream 
of South Line Creek 

C. dubia, O. mykiss,  
L. minor and P. subcapitata October 26, 2015 

LC_DC1 E288270 Dry Creek near mouth C. dubia, O. mykiss,  
L. minor and P. subcapitata October 26, 2015 

LC_FRDSDC E288272 Fording River 
downstream of Dry Creek 

C. dubia, O. mykiss,  
L. minor and P. subcapitata October 26, 2015 

LC_DCDS E295210 Dry Creek downstream of 
sedimentation ponds 

C. dubia, O. mykiss, 
 L. minor and P. subcapitata October 26, 2015 

LC_LC5 200028 
Lower Fording River 
(downstream of Line 

Creek) 

C. dubia, O. mykiss,  
L. minor and P. subcapitata October 26, 2015 

*Reference site. Conducted as a single concentration toxicity test. 

 

The Line Creek Operations samples were tested using serial dilutions of the sample with 
laboratory control water. Sample GH_ER2 was tested using only a single (100%) concentration 
with no dilution. GH_ER2 is an upstream reference location that is not required as part of the 
Line Creek Operations testing program, but the data for this sample were included here as a 
basis for comparison to Line Creek Operations mine-influenced samples. 
 
This report describes the results of the toxicity tests. Copies of laboratory data sheets and 
printouts of statistical analyses are provided in Appendices A through D. Results of analytical 
chemistry that was performed on the samples tested in this program have been uploaded to the 
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were collected by Teck personnel at the same time the samples were collected for toxicity 
testing. The chain-of-custody forms are provided in Appendix F.  
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2.0 METHODS 
 
Methods for the toxicity tests are summarized in Tables 2 through 5. Testing was conducted 
according to procedures described by Environment Canada protocols (1998, 2007a, 2007b and 
2007c). Statistical analyses for the tests were performed using CETIS (Tidepool Scientific 
Software, 2013). 
 
 

Table 2. Summary of test conditions: Ceriodaphnia dubia survival and reproduction test. 

Test organism Ceriodaphnia dubia 

Test organism source In-house culture 

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

Test type Static-renewal 

Test duration 7 ± 1 day 

Test vessel 20 mL test tube 

Test volume 15 mL 

Test replicates 10  

Number of organisms 1 per replicate 

Control water 20% Perrier water 

Test solution renewal Daily 

Test temperature 25 ± 1°C 

Feeding Pseudokirchneriella subcapitata and YCT 

Light intensity 100 to 600 lux at water surface 

Photoperiod 16 hours light/8 hours dark 

Aeration None 

Test protocol Environment Canada (2007a) 

Statistical software CETIS  

Test endpoint Survival and reproduction 

Test acceptability criteria for controls 
≥80% survival; ≥15 young per surviving control producing 
three broods; ≥60% of controls producing three or more 
broods 

Reference toxicant Sodium chloride 
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Table 3. Summary of test conditions: rainbow trout (Oncorhynchus mykiss) embryo 
viability test. 

Test organism Oncorhynchus mykiss 

Test organism source Vancouver Island Trout Hatchery, Duncan, BC 

Test organism age <30 min post fertilization, <24 h old gametes 

Test type Static renewal 

Test duration 7 days 

Test vessel 2 L plastic containers 

Test volume 2 L 

Test replicates 4  

Number of organisms 30 eggs per replicate 

Control water Dechlorinated tapwater (hardness ~12 mg/L CaCO3) 

Test solution renewal Daily 

Test temperature 14 ± 1°C 

Feeding None 

Light intensity Dark 

Photoperiod 24 hours dark 

Aeration 6.5 ± 1 mL/min/L 

Test protocol Environment Canada (1998); Canaria et al. (1999) 

Statistical software CETIS 

Test endpoint Embryo viability 

Test acceptability criteria for controls Embryo viability ≥70% 
Reference toxicant Sodium dodecyl sulphate 
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Table 4. Summary of test conditions: Lemna minor growth inhibition test. 

Test organism Lemna minor, strain CPCC# 490 

Test organism source 
In-house culture, obtained from Canadian Phycological 
Culture Centre, and originally isolated from Wainfleet, 
Stinking Barn, Niagara Peninsula, Ontario, Canada 

Test organism age 7-to 10-day old 

Test type Static 

Test duration 7 days 

Test vessel 250 mL glass containers 

Test volume 100 mL 

Test replicates 4  

Number of organisms Two 3-frond plants per replicate 

Control water Deionized water with added nutrients  

Test solution renewal None 

Test temperature 25 ± 2°C 

Feeding None 

Light intensity 4000 to 5600 lux full spectrum light 

Photoperiod 24 hours light 

Aeration None 

Test protocol Environment Canada (2007b) 

Statistical software CETIS 

Test endpoint Number of fronds and dry weight 

Test acceptability criteria for controls ≥ 8-fold increase in number of fronds 
Reference toxicant Potassium chloride 
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Table 5. Summary of test conditions: Pseudokirchneriella subcapitata growth inhibition test. 

Test organism Pseudokirchneriella subcapitata, strain UTCC #37 

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

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

Test type Static 

Test duration 72 hours 

Test vessel Microplate 

Test volume 220 µL 

Test replicates 4 for samples; 8 for control 

Number of organisms 10, 000 cells/mL 

Control water Deionized water with added nutrients  

Test solution renewal None 

Test temperature 24 ± 2°C 

Feeding None 

Light intensity 3600 to 4400 lux 

Photoperiod 24 hours light 

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

Aeration None 

pH adjustment None 

Test protocol Environment Canada (2007c) 

Statistical software CETIS  

Test endpoint Algal cell growth inhibition 

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

Reference toxicant Zinc 

 

 

 

 



Nautilus Environmental 
Work Order #15869, 15870, 15871, 15872 and 15873  

8 

3.0  RESULTS 
 
The results of the toxicity tests and associated statistical analyses are provided in Appendices A 
through D, with the exception of data for sample GH_ER2 for C. dubia and P. subcapitata, which 
are reproduced here, but the raw data are provided a separate report (Nautilus Environmental, 
2015). 
 
There were no adverse effects in any samples for any endpoints for C. dubia, O. mykiss or P. 
subcapitata.  For L. minor, an adverse effect on frond count was observed in three of five samples, 
but there was no effect on dry weight.  
 
Results of the toxicity tests using C. dubia are provided in Table 6. There were no adverse effects 
on survival or reproduction of C. dubia in the samples; the IC25, IC50 and LC50 values were 
>100%.   
 
Results of the toxicity tests using O. mykiss are provided in Table 7. There were no adverse 
effects on embryo viability in the samples; the EC25 and EC50 values were >100%.   
 
Results of the toxicity tests using L. minor are provided in Table 8; the highest test concentraton 
was 97% as a result of dilution associated with addition of nutrients, as required in the method.  
There were no adverse effects on L. minor dry weight in the samples; the IC25 and IC50 values 
were >97%. An adverse effect on frond count was observed in three of the five samples 
(LC_LCDSSLCC, LC_FRDSDC and LC_LC5). The IC25 and IC50 values for LC_LCDSSLCC 
were 50.3 and 90.3%, respectively. For LC_FRDSDC the IC25 was 69.2% and the IC50 was >97%. 
For LC_LC5 the IC25 and IC50 values were 82.5 and >97%, respectively. 
 
Results of the toxicity tests using P. subcapitata are provided in Tables 9; the highest test 
concentraton was 95.2% as a result of dilution associated with addition of nutrients. 
Consequently, the IC25 and IC50 values for cell yield were >95.2% in the samples.  
 
For reference sample GH_ER2, which was only tested at full strength with C. dubia, O. mykiss 
and P. subcapitata, there were no significant adverse effects in the results compared to the 
laboratory controls. In the P. subcapitata test, the site water control produced 3.1-fold greater 
growth than the laboratory water control.  This finding is not unusual, since the higher ionic 
strength associated with the site water control would be expected to stimulate cell growth of 
this species relative to the very low ionic strength associated with the laboratory control water, 
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and growth enhancement of P. subcapitata was observed in this reference sample in a similar 
manner to that observed in the samples.   
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Table 6. Results: Ceriodaphnia dubia survival and reproduction test. 

Concentration 

 (% v/v) 

GH_ER2 LC_LCDSSLCC LC_DC1 

Survival 

 (%) 

Reproduction 

(Mean ± SD) 

Survival 

 (%) 

Reproduction 

(Mean ± SD) 

Survival 

 (%) 

Reproduction 

(Mean ± SD) 

Control 100 17.8 ± 4.6 100 18.8 ± 3.5  90 18.4 ± 7.0  

1.56 NT NT 100 18.1 ± 3.8  100 20.9 ± 2.5  

3.12 NT NT 100 20.3 ± 4.4 100 21.8 ± 3.3 

6.25 NT NT 100 20.4 ± 3.7 100 21.9 ± 2.5 

12.5 NT NT 100 18.1 ± 5.2 100 20.1 ± 7.5 

25 NT NT 100 21.4 ± 3.2 100 22.3 ± 4.4 

50 NT NT 100 17.0 ± 3.8 100 17.8 ± 7.7 

100 100 19.5 ± 5.5 100 15.9 ± 4.9 100 19.1 ± 4.1 

Test endpoint (% v/v)     

LC50 -- -- >100 -- >100 -- 

IC25  -- -- -- >100 -- >100 

IC50 -- -- -- >100 -- >100 
NT = Not Tested, SD = Standard Deviation, LC = Lethal Concentration, IC = Inhibition Concentration 
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Table 6. (continued) Results: Ceriodaphnia dubia survival and reproduction test. 

Concentration 

 (% v/v) 

LC_FRDSDC LC_DCDS LC_LC5 

Survival 

 (%) 

Reproduction 

(Mean ± SD) 

Survival 

 (%) 

Reproduction 

(Mean ± SD) 

Survival 

 (%) 

Reproduction 

(Mean ± SD) 

Control 100 17.9 ± 4.1  90 17.3 ± 6.3  100 21.2 ± 2.0  

1.56 100 21.9 ± 1.4  100 20.5 ± 3.4  100 21.1 ± 2.2  

3.12 100 22.0 ± 2.3 100 19.9 ± 2.0 100 20.4 ± 7.5 

6.25 100 19.8 ± 4.5 100 16.4 ± 8.6 100 22.2 ± 1.2 

12.5 100 20.6 ± 3.8 100 21.0 ± 3.8 100 21.2 ± 4.4 

25 100 18.8 ± 5.2 100 17.4 ± 7.7 100 18.9 ± 3.3 

50 100 19.3 ± 5.1 100 18.5 ± 6.7 100 20.9 ± 3.5 

100 100 18.9 ± 4.4 100 17.9 ± 4.6 100 16.4 ± 8.9 

Test endpoint (% v/v)     

LC50 >100 -- >100 -- >100 -- 

IC25  -- >100 -- >100 -- >100 

IC50 -- >100 -- >100 -- >100 
SD = Standard Deviation, LC = Lethal Concentration, IC = Inhibition Concentration
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Table 7. Results: rainbow trout embryo (Oncorhynchus mykiss) viability test. 

Concentration 

 (% v/v) 

Embryo Viability 

 (Mean ± SD) 

GH_ER2 LC_LCDSSLCC LC_DC1 LC_FRDSDC LC_DCDS LC_LC5 

Control 87.5 ± 10.0 82.5 ± 5.0 93.3 ± 5.4 95.8 ± 3.3 87.5 ± 3.2 91.7 ± 4.3 

6.25 NT 90.0 ± 5.4 84.2 ± 5.7 86.7 ± 4.7 90.0 ± 9.4 89.2 ± 7.4 

12.5 NT 88.3 ± 6.9 91.7 ± 6.9 90.8 ± 5.0 86.7 ± 7.2 96.7 ± 3.8 

25 NT 88.3 ± 4.3 85.8 ± 3.2 86.7 ± 3.8 87.5 ± 5.0 91.7 ± 6.4 

50 NT 85.0 ± 4.3 85.0 ± 4.3 95.0 ± 1.9 83.3 ± 11.9 87.5 ± 8.3 

100 88.3 ± 1.9 84.2 ± 7.9 90.8 ± 3.2 88.2 ± 3.4 82.5 ± 4.2 86.7 ± 15.9  

Test endpoint (% v/v)       

EC25 - >100 >100 >100 >100 >100 

EC50 - >100 >100 >100 >100 >100 
NT = Not Tested, SD = Standard Deviation, EC = Effective Concentration
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Table 8. Results: Lemna minor growth inhibition test. 

Concentration 

 (% v/v) 

LC_LCDSSLCC LC_DC1 LC_FRDSDC 

Fronds 

 (Mean ± SD) 

Dry Weight (mg) 

(Mean ± SD) 

Fronds 

 (Mean ± SD) 

Dry Weight (mg) 

(Mean ± SD) 

Fronds 

 (Mean ± SD) 

Dry Weight (mg) 

(Mean ± SD) 

Control 82.0 ± 4.1  6.8 ± 0.3  69.0 ± 1.8  4.6 ± 0.3  79.2 ± 8.1  6.0 ± 0.8  

1.5 74.8 ± 1.7 6.2 ± 0.2 59.8 ± 1.0 4.0 ± 0.2 72.8 ± 11.1 5.6 ± 0.9 

3.0 74.8 ± 12.3 6.2 ± 1.0 68.8 ± 8.1 4.7 ± 0.6 69.8 ± 9.5 5.3 ± 0.6 

6.1 90.2 ± 1.9 7.4 ± 0.3 55.2 ± 6.9 4.1 ± 0.7 71.0 ± 0.8 5.5 ± 0.2 

12.1 78.5 ± 8.2 6.3 ± 0.8 66.0 ± 6.5 4.9 ± 0.6 79.5 ± 7.6 6.0 ± 0.6 

24.2 78.5 ± 7.4 6.8 ± 0.3 69.5 ± 9.7 5.0 ± 0.9 70.8 ± 3.9  5.5 ± 0.3 

48.5 62.8 ± 14.3 5.5 ± 1.2 68.0 ± 11.2 5.0 ± 0.6 66.2 ± 4.9 5.8 ± 0.6 

97 38.5 ± 2.1 5.5 ± 0.3 66.8 ± 9.2 5.2 ± 0.7 37.5 ± 2.4 4.5 ± 0.3 

Test endpoint  

(% v/v [with 95% CL]) 

   

IC25 50.3 (27.5 – 68.7) >97 >97 >97 69.2 (57.7 – 79.3) >97 

IC50 90.3 (76.4 - 97.0) >97 >97 >97 >97 >97 
SD = Standard Deviation, IC = Inhibition Concentration, CL = Confidence Limits 
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Table 8. (continued) Results: Lemna minor growth inhibition test. 

Concentration 

 (% v/v) 

LC_DCDS LC_LC5 

Fronds 

 (Mean ± SD) 

Dry Weight (mg) 

(Mean ± SD) 

Fronds  

(Mean ± SD) 

Dry Weight (mg) 

(Mean ± SD) 

Control 111.0 ± 16.4  8.8 ± 1.2  68.8 ± 6.7 4.9 ± 0.4  

1.5 109.5 ± 16.6 8.5 ± 1.7 60.8 ± 8.4 4.5 ± 0.6 

3.0 93.2 ± 13.8 7.1 ± 1.0 71.2 ± 16.0 4.9 ± 1.1 

6.1 91.8 ± 11.2 7.4 ± 1.0 61.5 ± 8.3 4.6 ± 0.7 

12.1 89.2 ± 9.6 7.0 ± 1.3 65.8 ± 4.6 4.6 ± 0.3 

24.2 112.3 ± 14.7 9.3 ± 1.8 66.8 ± 3.9 4.9 ± 0.2 

48.5 99.8 ± 28.9 8.0 ± 2.5 64.0 ± 6.9 4.7 ± 0.3 

97  89.8 ± 7.1 7.6 ± 0.5  40.5 ± 3.9 4.3 ± 0.4 

Test endpoint  

(% v/v [with 95% CL]) 

  

IC25 >97 >97 82.5 (60.5 – >97.0) >97 

IC50 >97 >97 >97 >97 
SD = Standard Deviation, IC = Inhibition Concentration, CL = Confidence Limits
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Table 9. Results: Pseudokirchneriella subcapitata growth inhibition test.  

Concentration 

 (% v/v) 

GH_ER2 LC_LCDSSLCC LC_DC1 LC_FRDSDC 

Cell Yield 

x104  

 (Mean ± SD) 

Stimulation 

(%) 

Cell Yield 

x104  

 (Mean ± SD) 

Stimulation 

(%) 

Cell Yield 

x104  

 (Mean ± SD) 

Stimulation 

(%) 

Cell Yield 

x104  

 (Mean ± SD) 

Stimulation 

(%) 

Control 32.2 ± 1.8  --  29.8 ± 1.5  --  30.5 ± 1.7  --  29.0 ± 1.1  --  

1.5 NT NT 62.2 ± 2.9* 109.2 55.2 ± 4.3* 81.2 51.0 ± 2.4* 75.9 

3.0 NT NT 69.5 ± 3.9* 133.6 67.5 ± 4.4* 121.3 69.2 ± 5.0* 138.8 

6.0 NT NT 84.5 ± 3.4* 184.0 78.0 ± 5.5* 155.7 71.0 ± 5.0* 144.8 

11.9 NT NT 99.5 ± 6.6* 234.5 90.0 ± 3.9* 195.1 88.0 ± 5.3* 203.4 

23.8 NT NT 102.0 ± 6.2* 242.9 107.8 ± 7.0* 253.3 102.3 ± 3.6* 252.6 

47.6 NT NT 111.8 ± 5.3* 275.6 127.0 ± 5.1* 316.4 110.8 ± 4.9* 281.9 

95.2 132.1 ± 4.5* 309.7 112.0 ± 8.4* 276.5 118.0 ± 1.8* 286.9 117.8 ± 1.7* 306.0 

Test endpoint (% v/v)        

IC25 -- -- >95.2 -- >95.2 -- >95.2 -- 

IC50 -- -- >95.2 -- >95.2 -- >95.2 -- 
NT = Not Tested, SD = Standard Deviation, IC = Inhibition Concentration 
*Indicates cell yield that were significantly greater than the control 
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Table 9. (continued) Results: Pseudokirchneriella subcapitata growth inhibition test.  

Concentration 

 (% v/v) 

LC_DCDS LC_LC5 

Cell Yield 

 x104  

 (Mean ± SD) 

Stimulation 

 (%) 

Cell Yield 

 x104  

 (Mean ± SD) 

Stimulation  

(%) 

Control 29.5 ± 2.0  --  29.5 ± 1.2  --  

1.5 52.5 ± 3.1* 78.0 47.5 ± 2.6* 61.0 

3.0 63.5 ± 4.1* 115.3 59.0 ± 1.8* 100.0 

6.0 74.2 ± 4.1* 151.7 69.0 ± 4.2* 133.9 

11.9 77.5 ± 4.8* 162.7 91.0 ± 7.1* 208.5 

23.8 89.0 ± 4.8* 201.7 99.0 ± 3.9* 235.6 

47.6 116.5 ± 4.8* 294.9 99.5 ± 6.4* 237.3 

95.2 118.3 ± 6.7* 300.8 102.3 ± 5.7*  246.6 

Test endpoint (% v/v)    

IC25 >95.2 -- >95.2 -- 

IC50 >95.2 -- >95.2 -- 
SD = Standard Deviation, IC = Inhibition Concentration 
*Indicates cell yield that were significantly greater than the control 
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4.0 QA/QC 
 
The health history of the test organisms used in the exposures was acceptable and met the 
requirements of the Environment Canada protocols. The tests met all control acceptability 
criteria and water quality parameters remained within ranges specified in the protocols 
throughout the tests. There were no deviations from the test methodologies. Uncertainty 
associated with these tests is best described by the standard deviation around the mean and/or 
the confidence intervals around the point estimates. 
 
Results of the reference toxicant tests conducted during the testing program are summarized in 
Table 10.  Results for these tests fell within the acceptable range for organism performance of 
mean and two standard deviations, based on historical results obtained by the laboratory with 
these tests. Thus, the sensitivity of the organisms used in these tests was considered 
appropriate.  
 
 

Table 10. Reference toxicant test results.  

Test Species Endpoint 
Historical Mean 

 (2 SD Range) 

CV 

(%) 
Test Date 

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

November 3, 2015 
Reproduction (IC50): 1.4 g/L NaCl 1.5 (1.2 – 2.0) 14 

O.mykiss Embryo viability (EC50): 3.0 mg/L SDS 4.0 (2.2 – 7.4) 36 October 27, 2015 

L. minor Number of fronds (IC50): 4.3 g/L KCl 4.2 (3.2 – 5.5) 14 October 21, 2015 

 P. subcapitata Growth (IC50) 35.7 µg/L Zn 28.5 (16.2 – 50.1) 32 November 3, 2015 
SD = Standard Deviation, CV = Coefficient of Variation, IC = Inhibition Concentration, EC= Effective Concentration, 
LC = Lethal Concentration 
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Ceriodaphnia dubia Summary Sheet 

Client: 

Work Order No.: 

Sample Information: 

Start Date/Time: OC.±of:e( ~lsW iJ I~ 
Set up by: _B\ll"""'-"-'i'Yl-1--------

Test Validity Criteria: 

·Sample ID: 

1) Mean survival of first generation controls ls =?.80 o/o 

LC.-Ll{l:JSi/L=JH>-)60:-!6-lbS 2) At least 60% of controls have produced three broods within 8 days 

CJci-obeY ;J_(d'fS- 3) An average of ;<:::IS live young produced per surviving female in the Sample Date: 

Date Received: Orr che<' J-3115 control solutions during the first three broods. 

Sample Volume: 7§ X 2 O L 4) Invalid if ephippia obser:ved in any control solution at any time. 

WQ Ranges: 

T ('C) = 25 ± 1: DO (mg/L) = 3.3 to 8.4 : pH = 6.0 to 8.5 

Test Organism Information: 

Broodstock No.: 

Age of young (Day 0): 

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

Mortality (%) in previous 7 d: 
Individual female# used ;o,s young on test day 

NaCl Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 
Date Initiated: 

7-d LC50 (95% CL): 

7-d !C50 (95% CL): 

Cdi3b 

f\.\ov' 3/lS-

L+ll.l-1:]=) 

iDl4t5k 
<24-h (within 12-h) 

g/L NaCL 

g/L NaCL 

7-d LC50 Reference Toxicant Mean and Historical Range: 

7-d IC50 Reference Toxicant Mean and Historical Range: 

J,~{i,iS-2.).) g/LNaCL 

1.i;(I, 2-J..o )g/LNaCL 

Test Results: 

Survival 

IC25% 

IC50 % 

CV(%): 

CV(%): 

Reviewed by: Date reviewed: ___ (::..l.f_,_·J_,•_r_r_R_· 1-/_1.J._' _,,._ 

Jan 26, 2011; Ver. 2.0 Nautilus Environmental 



Client: 
Sample ID: 
Work Order#: 

Concentration 

Oontrol 
Temperature ('Cl 

DO (ma/Ll 

DH 
Cond. luS/cml 

Initials 

Concentration 

I. 5"6%Cvlv) 
Temoerature l'C\ 

DO fma/L) 

oH 

Cond. (µSiem) 

Initials 

Concentration 

I J. 5"% r,1,,) 
Temperature !'C) 

DO (m!l/Ll 
pH 

Cond. luS/cm) 

Initials 

Concentrati~) 
x: fll/1 c (1.f/ I/ 

Temperature l'C\ 

DO (ma/Ll 

oH 

Cond. lnS/cml 
Initials 

Thermometer: 

* mg/L as CaC03 

Chronic Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

l<f:c k Start Date & Time: Oc:ri11't5"'W \~! ~ 
_..{1,.._"=.-?<.C!ou-n~:"'~>'S=LL~.,._(-=~W~S=-=20t5-lO-lh-lli Stop Date & Time: t-,1 ell 'd //2 d> ! 2".'0i 

'56 ~ Q_ Test Species: Ceriodaphnia dubia 

Davs r 

0 1 2 3 4 5 r; V>.a Is ]!' 

in it. old new old new old new old new old new old 1-·new Alna I 

2Ji D )<(.;') IU/l Z'J.0 J1{) If ~-0 74.D :l5·0 21+.0 ;?.'):() )1 ,r 1S:6 / 
?i I ) . :t.9 ~.o =t.0 ". D I•.& Kl =t· "1 'i:·O Ph ().() :/-. /} / 
ff,{) 1- ( tD '-1:'1 8 < l) ,. )I ~.I '1 g :i 9 1=1-: q ().D l ) / 
'].J'S -;; '1'vl 1....1;,v 1,,J,..y ::>:i. ';!. 'J;v - ',:/ J. c. 
Yfl(t . I I 'BY\l'VJ B'flVYl LYVj\"(\ aw +nW!J Eh'lr/\ 

Davs 

0 1 2 3 4 5 hMI s 7/ 
init. old new old new old· new old new old new old• new ffnal 

7l/ {! )it,') ?iff) '/h () 1J.1.c 5.D IJ{. () ~5·0 ::l'f .D :t,:() l'J,,() I;•':)() / 

0'. \ ::i q ts' l r=i-q bl i-...-_ K i5 \ =t· (, 1-. '/; Ii--. <:!() . r~ / 
go "!CJ Bo w..x '(). u ~(') >-J. \ "f·'r: 'l·D . r:·-:., 23-6 ,...,_VI / 
r.'?;:f-j ·' ?3-S- hl..-1 r;_37,,.-- :;:34 -:; 1-;:, \ ""'3-:i 
~1~~')~·1 -flYll1!1, 1CiY'IVl ! ~11 lll') OIN -HYlltl trY\Y'f1 

' 
Davs 

0 1 2 3 4 5 1-1 l''illl 6 7/ 
init. old new old new old new old new old new old· new fiilal 

Ii."\ () J!f:) '7L{.6 r; {) r7.4D h0 ?4 0 .::is· o :l.'t.O )c::n J..lf. ./) l'.15.D / 
r' : c-:r.9 82-- :i.,c1 p, :?-"}.,0 13.! =r . .\, =F3 -tlo 0-D 1.L .. , / y,! 
' I 

8\ B:o B'. \ ."J.U "1 I YfJ) Ri \l · D 'b· i ':]. 0 9\ =t 'l I 
'2,1q~ -?; I() ~~i )./ '3,'7 /) 311 '''"5 ~'.JC) 

·i''-'\'11 ;11:1 ·1 +t'f\fv1 .f'l'VJfl//J 1-f'Y)Wl Jll\I -6rlf1/J £I'VWl1 , , 

Davs 
0 1 2 3 4 5 -h~.(l\ 6 7/ 

in it Old new old new old new old new old new old n·ew Aina I 
·/\-tC1 .2'+:') '.21..Jb zc... { '/ Ll ' ( 1L,{ / 17\A .D JS 0 ::ll\-.o )SO zqo 2.S:O / 
/-. --~ '(5- /./ =t<'./ 75.~/- f.l.4 H'7- '.:}[.., ?1.'.2-n·=i 'l-1 =th B_1i '1-L, / 
r;'Y 0 .:i.. 9."' n.1 1?1'. \ ':J- l A.\ 't. I i-:i 8 .. 1 e.\ 01 / 
~r "{ 1~(r01, S'b'3 'O'i0 R~S 'l4-h Bs-o 84-l-1 

q;;J7/'. BYJrYl f\rim -t=r()r,.-i ;}IJ\I tmfh tmrrr 

-~'+~ __ DO meter:~/ __ _ pH meter: ;? 
~----

Conductivity meter:~'~---

Analysts: En1tJ11MPr1tLr:·.m.;,.w1 
tL. ; ; 

Reviewed by: "115,A.L 
Date reviewed: 7'fou · i<?/ /,/ 

I 

Sample Description: 

Comments: Broodboard Used: 

Version 1.3 Issued May 22, 2015 Nautilus Environmental Company Inc. 



Client: 

Chronic Freshwater Toxicity Test 
C. dubia Reproduction Data 

/ifi¥JS<i,\ ?t -llJS::)lAS iD-2(,,._\0 
startDate&Time: (}et~'rl'~~~ 
Stop Date & Time: (Jd ;l /\O= :: ) I ;1 s& 

Set up by: t:P? f?'f '<§'. 1'J4tq 
Sample ID: 
Work Order: 

"/$#r t,· 

I -) 

Days Concentration: 0 Concentration: Concentration: 
A B C D F G H I J lnit A B C D G H I J lnit A B C D F G H I J !nit 

1 

2 

• ./ ?? ~ .,,, :..; ~ 4 ,/ ::> ~ · fow ,, ·°" -1.t ,,,... p, 4 :; ,~ :.i. ~low s 3 --ii 3 ;::r <+ 3 v 3 u .:rw 
5 -'.'> L. -r -+- f~ <'f b C:: £ c f/J!//lj , ~ '.:/- b l- 7 1- 3 f.__. {-_, 9 r 'f % A' l~ ' -t- -;-- b <I- b / · !ti/Ji 
s LI 10 CJ I} 1;:; 11 II" f~ ri 1 1ll1Wl \f'> q 11 10 II ,/ /If\ I 1;.':::J,-,-' Ir \,-,J./f I:'.' 1,,, /'-'IC? '-1 /rJ ~'-'fi1Jp 
7 I I I • - ' ' I 

s _ _ I • tv 
Totall.111q l2or1al;{,i'l:?dl;;2ol IQ,--1t8J;('.z,1mrml2\1191211 F/12-ll /11ti11 1Jl2DI 1q101rnlfil2':;'.IJJ[J2IO(fk<Sl29l !311111Jflmff 
Days Concentration: Concentration: 1;1,-r=- ConCentration: A-.-· 

A B C D G H I J lnit A B C D E F G H I J Jnit A B C D E I F I G I H I I I J I lnit 

1 

2 

3 

4 

5 

6 

7 

8 

ITota1l22lzs11r1! 2d 2cLi-s!Ji lh7llQI ! 1 /Jmpl2./ IZZl;;<:;l 1d tM I 1 q l1dr:tl ritm1nizst?OI0\'1Uql:z K~l-YI 171Z?J(:f-l+111m 
Da 5 Concentration: ~~-- Concentration: C-~J Concentration: 

y A 8 C D E F G H I J In.it A B C D E F G H I J lnit A B C J D I E 

1 1 v-lvl .....- / ,/1/l/lvl.......-lvlv'lh~tll ....1 v1 .,.,1..;;1..,.,..-1 •• /l ./[/l/l,./lll\""' 

3 

4 

5--t-";,,-t-~--Jr-f'-rf-t-';-7-t-------Y---+,;--t"-'+'=t-=:'--1!-'1.s'+--'!-.,+!..,,;+-!-'-.--f--k+-7Tl---t-+"--c~+'?'i'+---l--4''¥!-'-
6 
7 ' I I - I ' I - I ' I • I I 1 · - I ' I '-· I ., ~. --1 I I - I - T I " I ,--r I - I - r - I 

8 

Total ')11:711 lf II!Zl.711 I 00'51111 1=±1131\lnYYJL~.'A. IST2 I I /J"l2:f I /,'.,ll /11 if 1771 I/ f Ffi!1fv1 
' I ' I 

Notes: X = mortality. 

F G H J I lnit 

Sample Description: __ __,C;,.cf &?.s:--~~e!/.f.}I_-______________________________________________ _ 
Comments: Tolal #Young only based on the first 3 a roods. Fourth and subse uent broods not included in total count. 

Reviewed by: '· %_ 
Version 2,1 Issued July 29, 2009 

II ________ --

Date reviewed: 'l./•'.Jl). IJ!.//.~~ 
I 
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CETIS Analytical Report Report Date: 
Test Code: 

03 Nov-1511:53 (p 1 of 2) 

15870a I 20-8844-0496 

Ceriodaphnia 7·d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 12-9339-0333 

Analyzed: 03 Nov-15 11 :49 

Batch ID: 20-5930-5291 

Start Date: 27 Oct-1512:15 

Ending Date: 02 Nov-15 12:30 

Duration: 6d Oh 

Sample ID: 13-5006-3600 

Sample Date: 26 Oct-15 

Receive Date: 27 Oct-15 10:10 

Sample Age: 36h (2.5 "C) 

Linear Interpolation Options 

X Transform Y Transform 

Log(X+1) Linear 

Point Estimates 

Level % 95% LCL 

EC5 >100 N/A 

EC10 >100 N/A 

EC15 >100 N/A 

EC20 >100 N/A 

EC25 >100 N/A. 

EC40 >100 N/A 

EC50 >100 N/A 

6d Survival Rate Summary 

C-% Control Type 

o Negative Control 
1.56 

3.12 

6.25 
12.5 

25 

50 

100 

6d Survival Rate Detail 

Endpoint: 
Analysis: 

Test Type: 

Protocol: 
Species: 
Source: 

Code: 
Material: 

Source: 
Station: 

Seed 

1166128 

95% UCL TU 

N/A <1 

N/A <1 

N/A <1 

N/A <1 

N/A <1 

N/A <1 

N/A <1 

Count Mean 

10 

10 

10 

10 

10 
10 
10 

10 

C-% Control Type Rep 1 Rep2 

0 

1.56 

3.12 

6.25 

12.5 

25 

50 

100 

Negative Control 

000-469-187-2 

6d Survival Rate CETIS Version: CETISv1.8.7 

Linear Interpolation (!CPlN} Official Results: Yes 

Reproduction-Survival (7d) Analyst: Emma Marus 

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

Ceriodaphnia dubia Brine: 

In-House Culture Age: <24h 

507855FO Client: Teck Ccal 

Water Sample Project; 
Teck Coal (TECK COAL) 

LC_LCDSSLCC_WS_2015-10-26_N 

Resamples Exp 95°/o CL Method 

200 Yes Two-Point Interpolation 

95% LCL 95o/o UCL 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

Calculated Variate(AIB) 

Min Max Std Err Std Dev CV% %Effect A 

0 o O.Oo/o 0.0% 10 

0 o O.Oo/o 0.0°/o 10 

o 0 0.0°/o 0.0% 10 

0 0 0.0% 0.0% 10 
0 0 o.0°1o O.Oo/o 10 

0 0 0.0% O.Oo/o 10 

0 0 0.0% O.Oo/o 10 

0 0 0.0% 0.0o/o 10 

Rep 3 Rep4 Rep 5 Rep 6 Rep 7 Rep 8 Rep9 

CETIS™ v1.8.7.16 Analyst: __ _ 

B 

10 
10 

10 

10 

10 

10 

10 

10 

Rep10 

J(;viL- .. 
QA: " . "/ {-JG :i' :1, I 



CETIS Analytical Report Report Date: 03 Nov-1511:53 (p 2 of 2) 

Test Code: 15870a I 20-8844-0496 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 12-9339-0333 Endpoint: 6d Survival Rate CETIS Version: CETISv1.8.7 

Analyzed: 03 Nov-1511:49 Analysis: Linear Interpolation (ICPIN) Official Results: Yes 

6d Survival Rate Binomials 

C-o/o Control Type Rep 1 Rep2 Rep 3 Rep4 Reps Rep 6 Rep 7 Rep 8 Rep9 Rep 10 

0 Negative Control 1 /1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 

1.56 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 

3.12 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 111 

6.25 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 

12.5 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 

25 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 

50 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 

100 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 

Graphics 

000-469-187-2 CETIS'M v1.8.7.16 Analyst: __ _ 



CETIS Analytical Report 

Ceriodaphnia 7~d Survival and Reproduction Test 

Analysis ID: 05-0956-1532 

Analyzed: 03 Nov-1511:53 

Batch ID: 

Start Date: 

20-5930-5291 

27 Oct-1512:15 

Ending Date: 02 Nov-1512:30 

Duration: 6d Oh 

Sample ID: 13-5006-3600 

Sample Date: 26 Oct-15 

Receive Date: 27 Oct-1510:10 

Sample Age: 36h (2.5 °C) 

Linear Interpolation Options 

Endpoint: Reproduction 
Analysis: Linear Interpolation (!CPIN) 

Test Type: Reproduction-Survival (7d) 

Protocol: EC/EPS 1/RM/21 

Species: Ceriodaphnia dubia 

Source: In-House Culture 

Code: 

Material: 

Source: 
Station: 

507855FO 

Water Sample 

Teck Coal (TECK COAL) 

LC_ LCDSSLCC _ WS _ 2015-10-26_N 

Report Date: 

Test Code: 

03Nov-1511:53(p1of2) 

15870a I 20-8844-0496 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Emma Marus 

Diluent: 20°/o Perrier Water 

Brine: 

Age: <24h 

Client: Teck Coal 

Project: 

X Transform Y Transform Seed Resamples Exp 95°!o CL Method 

Lo9(X+1) Linear 1821847 

Point Estimates 

Level % 95% LCL 95% UCL TU 
IC5 32.76 1.238 78.91 3.052 
IC10 

IC15 

IC20 

IC25 

IC40 

IC50 

42.84 

64.83 

>100 

>100 

>100 

>100 

12.07 

35.87 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

Reproduction Summary 

0 
1.56 

3.12 

6.25 
12.5 

25 

50 

100 

Control Type Count 

Negative Control 10 

10 
10 

10 
10 

10 

10 

10 

Reproduction Detail 

0 

1.56 

3.12 

6.25 

12.5 

25 

50 

100 

Control Type Rep 1 

Negative Control 12 

21 

24 

22 

21 

25 

15 

22 

000-469-187-2 

2.334 

1.543 
<1 

<1 

<1 

<1 

Mean 

18.8 
18.1 

20.3 

20.4 
18.1 

21.4 

17 

15.9 

Rep2 

19 

19 
23 

25 

22 

20 

22 

15 

200 Yes Two-Point Interpolation 

95o/o LCL 95% UCL 

1.267 80.76 

NA 

NA 

NA 

NA 

NA 

NA 

8.284 

2.788 

NA 

NA 

NA 

NA 

Calculated Variate 

Min 

12 

11 

12 

11 

10 

16 

10 

9 

Rep 3 

20 

21 

22 

19 

23 

24 

19 

21 

Max 

23 

21 

25 

25 

25 

25 

22 

22 

Rep4 

18 

19 

22 

20 

10 

24 

18 

18 

Std Err 

1.114 

1.215 

1.399 

1.176 

1.636 

1.013 

1.211 

1.545 

Rep 5 
22 

21 

21 

20 

12 

23 

22 

21 

CETIS'M v1.8.7.16 

Std Dev 

3,521 

3.843 

4.423 

3.718 

5.174 

3.204 

3.83 

4.886 

Rep 6 

22 

11 

25 

23 

25 

16 

10 

12 

CV% %Effect 

18.73% 0.0% 
21.23°/o 3. 72% 
21.79% -7.98o/o 
1 a.22°1o -8.51 % 
28.58% 3.72% 
14.97o/o -13.83% 
22.53% 9.57% 
30. 73o/o 15.43% 

Rep 7 

20 

11 

22 

21 

19 

24 

15 

11 

Rep 8 
14 

19 

13 

22 

20 

19 

19 

9 

Rep9 

18 

20 

19 

21 

17 

22 

17 

19 

Analyst:. __ _ QA: 

Rep 10 

23 

19 

12 

11 

12 

17 

13 

11 



CETIS Analytical Report 

Ceriodaphnia 7~d Survival and Reproduction Test 

Analysis ID: 05-0956-1532 Endpoint: Reproduction 
Analyzed: 03 Nov-1511:53 Analysis: Linear Interpolation (!CPIN) 

Graphics 

• 

000-469-187-2 CETIS'" v1.8.7.16 

Report Date: 

Test Code: 

03 Nov-1511:53 (p 2 of 2) 

15870a I 20-8844-0496 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: __ _ 



Ceriodaphnia dubia Summary Sheet 

Client: 

Work Order No.: 

Sample Information: 

Start Date!Time: 0Ctohe( 412i?J I :/2)\,,,, 
Set up by: ----'t:"'-3'111"-"-'r;-i--J-------

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

Sample ID: U'.-b() _..l!f\ 1615?-{0-/b W 2) At least 60% of controls have produced three broods within 8 days 

Sample Date: oct-obeY .f.h/fL"2 3) An average of :?:15 live young produced per surviving female in the 

Date Received: QC.Tc,bcr f-3115 control solutions during the first three broods. 

Sample Volume: S:x 2 Q L. 4) !nva!id if ephippia observed in any control solution at any time. 

WQRanges: 

T ('C) = 25 ± 1; DO (mg/L) = 3.3 to 8.4 ; pH = 6.0 to 8.5 

Test Organism Information: 

Brood stock No.: 

Age of young (Day 0): 

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

<24-sthin 12-h) 

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

NaCl Reference Toxicant Results: 

Reference Toxicant ID: Cd!30 
Stock Solution ID: 

Date Initiated: 

7-d LC50 (95% CL): 

7-d IC50 (95% CL): 

\\.lov' 3/IS-

2,D(i.J-2,'.3) 
I LI-{ 1.1-i,:t-) 

7-d LC50 Reference Toxicant Mean and Historical Range: 

7-d IC50 Reference T oxicant Mean and Historical Range: 

Test Results: 

LC50 % v/v 

IC25 % v/v 

IC50 % v/v 

Reviewed by: 

Jan 26, 2011; Ver. 2.0 

g/L NaCL 

g/L NaCL 

) 1 D (I, b -l ,2 .. ) g/l NaCL 

1,5fr2-2,c )giLNaCL 

CV(%): 

CV(%): 

Nautilus Environmental 



Client: 
Sample ID: 
Work Order#: 

Concentration 0 
Oonfrol init. 

Temoerature (°C) 'JLI. () 
DO (ma/U i\. I 

DH ~' {; 
Cond. luS/cm) ,!,,.-)·.J-., 

.~ / 

Initials ~;n:~'1 

Concentration 0 
l.5'1S%tvlv) init. 

Temoerature l°Cl 
,,, , ·I < ' 
l"'-. i./ 

DO lma/U c I 
oH 0 () 

Cond. luS/cml 1~c;· 

Initials rl\1 n 

Concentration 0 
I J. S-% r.,1,, 1 init. 

Temoerature 1°Cl /1v1. () 
DO lma/L\ " I '.,"' 

oH 8_0 
Cond. luS/cml 'I ''l'..1, 

Initials H'l,'>V'/1 . IH" ,. 

Concentration 0 
/(111 % it1/11) in·it. 

Temoerature 1°Cl '?J.~. '() 
DO lma/Ll 

R ,, 
... Y 

DH !"""' '? yr Y' 

Cond. lnS/cm\ -?)=7~~ 
Initials 1f:f(lf":/) 

Chronic Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

....-.A /.'\....-;· .·)! 
Start Date & Time: 00-- ,;_.;V/76) Li~~,\!\ 
Stop Date & Time: N ml. 2-f 15 a:> I 0v \t\ 

Test Species: Ceriodaphnia dubia · 

Davs 

1 2 3 4 5 fono.\ s 
. 

7/'/ 
/ 

old new old new old new old new old new old new /final 
1">. \) )L/ () )C,.Q 7li.U lf;)\) Ji.O ~S·O '.ll\..O ·.t:::/) '/}f,(J /[::; 0 / 
:+.~ [3.D "l·l ·O '' 

".{-~~ ,I =t· i i·o . ;.b '';iJ? ::}:\17 / 
l.'1 1::3 0 I "::\ :), \.0 -:t \ .\ 'I· 9 q ·C\ " .4 (\. D 1cf:lJ I 

;;:;;M • '"2-2-' , 
// / :2'.2'.l. '7/'IQ/ '0-1 

tmlYI fl"tlril F f)VI I V1N .u/)i\11Yl ftl\!Yl 

Davs 

1 2 3 4 5 .fr l'fr 6 7 / 

old new old new old new old new old new Old new tina1 
'.2.s-.o JUJ) }") ,0 '.ZU.0 1

11'>.lJ LU G ::lt;.Q ::?lf 0 ').!J I/LL 0 'Lc;.6 / 

::\~ l15. l 11 ?----,.2- l:;f.~ g;_ 'l-·1- ~.?, r)& PS, i -;+J 1 / 
:r.q ac) ·:i P. IOU 1-;f-.'1 <.o =t 9 <;';·\ 17J.O ~6 (3. ( I/ 
.::Z.21- /J,j.<") 'J,,J-L .2.:!3 '7/?.6 1-.?- \ 

tllJ\Yl .fVYl1'71 \ l V lV \ JIN .:flMl!'I\ .,- f /\'1 y 1 
' 

Davs 

1 2 3 4 5 +11111! 6 7/ 
old new old new old new old new old new old new ffual 

).<;;o '}i{,b }C,.(J 1ft0 (l D 'iLl.0 :;<;. 0 :2lt.D {!::;r) 7LJ,O 'le D / 
".:} S; R.i ~.') 'd 4-. : l B.2- =t. :i :r ?;' :J_J., P\ i:...,__ L,.., / 
b.Ll h. \ :u'I ". \ Li R. \ '6 0 %'"I f () g. I t [) / 
23"1 2S'.:/1 "]..~- - .;i3k, ;z..:5=J-o Z,ll 
-1:rnrY1 J::V'()W i -EYYJrn ;JIN +=Wd¥) ::PYY'\r() 

Da"s 
1 2 3 4 5 LMIS 7 

old new old new old new old new old new old new final 
)5.0 '.0 JS.v l,.L{.0 'ltJ.U ·7l{.(, '.lS·D ::?'t.o ~c;:D '!YI .1) 'Ir() / 

"i \) ~.I :::i :~ ><. ")_ C:..J. .1 8. /_ 'f. =!- 'i:·O P...b f:S.'7- -.1;.0 I 
%.2 . -'.., "6.\ (S.)/ g, ??.?- ?·I %'·~ ??: I S' I cu / 
'33'.'.Z, '5..?'6 'SJ.. n 3.:n -:::,2.U'l ?;t~ 
-f\YiWl EfYl!IYJ fl'nm 'JIN ctrlirn -tTl'1!(Vi 

I/ 

Thermometer: -~'+~ __ DO meter:~/ __ _ pH meter: ;) 
~----

Conductivity meter: / 
---<~---

Hardness* 

• mg/L as CaC03 

Sample Description: 

Comments: Broodboard Used: 

Version 1.3 Issued May 22, 2015 

Analysts: 

Reviewed by: ~-_..1-'I (:~;,_U._-~..,..,..,--
Date reviewed: _""f.,,,~1'( :..._";· v_· _. ~[ "'~r/ t~' J~-

'\ 
/:.J,:·c:~ ;/-'"-)/~-;;,,/·79-,~·/1.-~~0 ,) 

Nautilus Environmental Company Inc. 



Chronic Freshwater Toxicity Test 
C. dubia Reproduction Data 

Client: ~~ 
Sample ID: !~::;£L\ d i\S,: 1(15-(()-')l,4) 
Work Order: h - i:) -

ct, Cv(V) 

startoate&Time: OC?tWs-@ l.?J§~ 
Stop Date & Time: /JO ~ o /{9 

Set up by: ~111111, 

G 

Concentration: lf Concentration: "' ·-

H I I I J I !nit I A B C D E G H I J !nit A B C D E I F I G I H I I I J I !nit 
ffl!PI 

D E F 
Days!C~nc1en~ra~io~: 

~1 /I./ ./I ./I ./ A ./l//./lf(\Lll 7171...,..-l ../'IV-l./171/I v-1,/ lii\t\Tt./l vl./1/1/lvl/lv IV"lv1b\l\r 
2 _..;·A /l . ..rl ...--I """l.//vl.Llvl~1\Lll i/I /I /I /I vi vi V'Jv-1 vi vl~Alil\71 vTv //T .,/I ""I ~·I v/ v/ ./h\l' 
, 1./l ,/I ,/lvl ,/I V'li/h/ I LhLJ1l1/rJI ,.....1,/1,LJ,/l,/l ,/l,/IA!L'I /cfrtJi111 /1./l,/L/1.A,/LLL,d ,/lc/J::J1J1o/I 

.s 

7 I' ' I f I I ~I I 

8 11 I I > 

Total! '1.:Z• 1.>< I '2.11 I CJ I .A4 l.?<"l2Tl't'.If\Y I T ltlffml Jl.l / ZITJJIJ()l2 ITI q I 2'.'.2,[J,;;< I FJfJij f717#/l7fl /YT,;Jt)l /9l:A2i.'ff(/. ld:'! I I q 1.XZU -~""V r J - - ····-··1 ' v····-~- .... v -,.----------- -----,- -~---r 

Days~oncentration: ..,~ Concentration: .~ Concentration: :Z.lfJ" 
A B C D E F G H I J lnit A B C D E F G H I J !nit A B C D E I F ! G I H I I I J I tnit 

1.//~/,,,,,.,,_,..vvwv,,.....-.////./~,_/./~ ~.//,/-vv·-i/•/W 
2 / v V \/ V ,/ / ,,.... v· /' '~~t • L/ ,/ \/' V ,/ ,_/ V / ,./ .rr V V v' '.,/ / V V V V V mtl 
3 /,,,.,/,,.~,,....,,....v/1/;/-,/ ff/fl./,/,// .............. ,,..,/1/ /'V~r,,/v'v'l/"v-- /, _ _-,,..-v· /'ffl?f, 

4 4 '1 3 :? LI 4 5 4 '?/ 4 ::JIJ\l ./ s . l\. s !.\. s I.I. v u. ;'JW 7 4 ? :? tj. I ~ 5 G u. JIN 
s 1$ 0; '? k' l-. J;,, X' I/" J -s- flJJ!ltJ [, n , ~1- ·+- l~ S r,, , / K -'lflf r "I cr· rr ·r "" ,.. . -r- <1 rr- (:,, 'fJ)lMI 
s 11 /{) 11..1f..,1 ·~ 'i I / I Ji 12 f 1 tJ'/1m1/-;i It./.-, I r'.2. 12 11· 1r- 1Q., ·./If) 11!)/! 11 r,.1tti11 01 r JJ /(.1 ""'/Vi fr· tt!)Jf' 
7 

I • ' ,, ..., 1 ' / 1 , - f 1 

8 

Total! iJ_j 174:/ .?fl '1;;?.,l 1' I 
I 

1111 Lil 2DI /=1{lTIF#!ml li'?J:::;il FJ.2 41 .. ~~12 r~J f'ii,.j(;/, I r; ~Jt11'111b,b(.1/ 71 /)!)/ JRA==fl I y l.l:+ r1 \J' L2f'lll"~:m; 
' ' j ~ - • A' ~lb-

Days Concentration: ~O Concentration: f-z;!Q Concentration: 
A B C D E F G H I J lnit A B C D E F G H I J lnit A B C ! D I E ! F I G I H I I J J I lnit 

1 1 ,,......, v I.,; I ,/'1,,.....-l,,,..-lvlvl,/l ...,..-IM\11 ;;:J 1/1 vlvl ...... -'! .......-1 .......-1 ..,.....1. . ......-1./ !Wit 
2 1 /Iv I /I ,/I v-1 v I ,/Iv I /I /lfi'll1I /I v/v I v<I v/ v-/v Iv// I/ l1v\t1 
' 1./l1/I vi i/l ,/l1/I vi,_,....'/,.....- lv~iiJfiJl./l1/T1/IV I v"IVIC/IVIV I vt,111ur-i 
4 1 ./ I~ I vi v- 14- I l\ I i;; T:/T 0 I Y: l<Jw.I v'I '('I 3 I? I <t Ii.\ I :> I ~ Iv/, I 2 IJNI 
~fl 1 1/~ '1-/ lfl (fl 0 / 4 ~/6'.fl'~tltfl 0 1=1;1A'/1=/ ~rl ~ ~~rmrr sT ; 0 t() q f I ff I- i';J.,~IJ1 7l 7 1I\7l q RZ~ !fl I 
7 I . ' , v /I 

8 

-~ 
J I 11-~11.JI ?,.1177,il'S l;:tJJP!lflMll /YI f2,lf qlWlzl l/0 l:;itiJZll~:V-!n Totalll ) I I l1 

-J I 

Notes: X =mortality. 

Sample Description: _ _:<'~--'-'/-";"'"'_{Jeo'.fvYc_ ________________________________________________ _ 
Comments: Tola!# Young only based on the first 3 Broods. Fourth and subsequent broods not included in total count. 

Reviewed by: .\,f6t ....... 
Ve-rs Ion 2.1 lssued Jt>ly 29. 2009 

~ 

Date reviewed: ~&! -'{} \) ' ( g / ;1.J. 
I 
i Nautilus En.,jronmental 



CETIS Analytical Report Report Date: 

Test Code: 

03 Nov-15 12:13(p1 of 2) 

15870b 117-0849-0976 

Ceriodaphnia 7~d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 10-2079-9200 

Analyzed: 03 Nov-15 12:12 

Batch ID: 06-3157-0784 

Start Date: 27 Oct-15 12:30 

Ending Date: 02 Nov-1516:00 

Duration: 6d 3h 

Sample ID: 16-9503-3844 

Sample Date: 26 Oct-15 

Receive Date: 27 Oct-15 10:10 

Sample Age: 37h (2.5 'C) 

Linear Interpolation Options 

X Transform Y Transform 

Log(X+1) Linear 

Point Estimates 

Level % 95o/o LCL 

EC5 >100 N/A 
EC10 >100 N/A 

EC15 >100 N/A 
EC20 >100 N/A 
EC25 >100 N/A 

EC40 >100 N/A 

EC50 >100 N/A 

Gd Survival Rate Summary 

C-% Control Type 

0 Negative Control 
1.56 

3.12 

6.25 
12.5 

25 

50 

100 

Gd Survival Rate Detail 

C-% Control Type 

0 Negative Control 

1.56 

3.12 

6.25 

12.5 

25 

50 

100 

000-469-187-2 

Endpoint: 
Analysis: 

Test Type: 

Protocol: 

Species: 

Source: 

Code: 

Material: 

Source: 
Station: 

Seed 

279773 

95% UCL TU 

N/A <1 

N/A <1 

N/A <1 

N/A <1 

N/A <1 

N/A <1 

N/A <1 

Count Mean 

10 0.9 
10 

10 

10 
10 

10 

10 

10 

Rep 1 Rep 2 

1 0 

6d Survival Rate 

Linear !nterpo!ation (ICPIN) 

Reproduction-Survival (7d) 

EC/EPS 1/RM/21 

Ceriodaphnia dubia 

In-House Culture 

650829F4 

Water Sample 

Teck Coal (TECK COAL) 

LC_DC1_WS_2015-10-26_N 

CETIS Version: CET!Sv1.8.7 

Official Results: Yes 

Analyst: Emma Marus 

Diluent: 20% Perrier Water 

Brine: 

Age: <24h 

Client: Teck Coal 

Project: 

Resamples Exp 95% CL Method 

200 Yes Two-Point Interpolation 

95°/o LCL 95% UCL 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

Calculated Variate(A/B} 

Min Max Std Err Std Dev CV% %Effect A 

0 0.1 0.3162 35.14% 0.0% 9 

0 0 0.0°/c) -11.11% 10 

0 0 0.0%1 -11.11% 10 

0 0 o.0°1o -11.11o/o 10 
0 0 0.0% -11.11o/o 10 

0 0 0.0% -11.11o/a 10 

0 0 0.0% -11.11o/o 10 

0 0 0.0% -11.11o/a 10 

Rep 3 Rep 4 Rep5 Rep6 Rep 7 Rep 8 Rep 9 
1 1 1 1 1 1 

CETIS'M v1.8.7.16 Analyst:. __ _ 

B 

10 

10 

10 

10 

10 

10 

10 

10 

Rep 10 

1 

QA: 



CETIS Analytical Report 

Ceriodaphnia 7-d Survival and Reproduction Test 

Analysis ID: 10-2079-9200 Endpoint: 6d Survival Rate 
Analyzed: 03 Nov-15 12:12 Analysis: Linear Interpolation (ICPIN) 

6d Survival Rate Binomials 

C-o/o Control Type Rep 1 Rep2 Rep 3 Rep4 Rep 5 
0 Negative Control 1/1 0/1 1/1 1/1 111 
1.56 1/1 1/1 1/1 1/1 1/1 
3.12 1/1 1/1 1/1 1/1 1/1 
6.25 1/1 1/1 1/1 1/1 1/1 
12.5 1/1 1/1 1/1 1/1 1/1 
25 1/1 1/1 1/1 1/1 1/1 
50 1/1 1/1 1/1 1/1 1/1 
100 1/1 1/1 1/1 1/1 1/1 

Graphics 

000-469-187-2 CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

03 Nov-1512:13 (p 2 of 2) 

15870b I 17-0849-0976 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: YeS 

Rep 6 Rep 7 Rep 8 Rep9 Rep 10 

1/1 1/1 1/1 1/1 1/1 

1/1 1/1 1/1 1/1 1/1 

1/1 1/1 1/1 1/1 1/1 

1/1 1/1 1/1 1/1 1/1 

1/1 1/1 1/1 1/1 1/1 

1/1 1/1 1/1 1/1 1/1 

1/1 1/1 1/1 1/1 1/1 

1/1 1/1 1/1 1/1 1/1 

Analyst: __ _ QA: 



CETIS Analytical Report 

Ceriodaphnia 7-d Survival and Reproduction Test 

Analysis ID: 06-2841-9881 
Analyzed: 03 Nov-15 12:13 

Batch ID: 

Start Date: 
06-3157-0784 

27 Oct-1512:30 

Ending Date: 02 Nov-15 16:00 

Duration: 6d 3h 

Sample ID: 16-9503-3844 

Sample Date: 26 Oct-15 

Receive Date: 27 Oct-1510:10 

Sample Age: 37h (2.5 'C) 

Linear Interpolation Options 

Endpoint: Reproduction 
Analysis: Linear Interpolation (lCPIN) 

Test Type: Reproduction-Survival (7d) 

Protocol: EC/EPS 1/RM/21 

Species: Ceriodaphnia dubia 

Source: In-House Culture 

Code: 650829F4 

Material: Water Sample 

Source: Teck Coal (TECK COAL} 

Station: LC_DC1_WS_2015-10-26_N 

Report Date: 

Test Code: 

03 Nov-15 12:14 (p 1 of 2) 

15870b 117-0849-0976 

Nautilus Environmental 

CETIS Version: CETISv1 .8.7 
Official Results: Yes 

Analyst: Emma Marus 

Diluent: 20o/o Perrier Water 

Brine: 

Age: <24h 

Client: Teck Coar 

Project: 

X Transform YTransform Seed Resamples Exp 95% CL Method 
Log(X+1) Linear 953721 200 Yes Two-Point Interpolation 

Point Estimates 

Level 0/o 95°/o LCL 950/o UCL TU 95°/o LCL 95% UCL 

IC5 33.66 8.808 N/A 2.971 NA 11.35 
IC10 ~~4~5;. ~19;__-~l~S~.4~3r---~N~/Ar--2;.;2~13:--~NA 
IC15 >100 N/A NIA <1 NA 

6.479 
NA 
NA IC20 >100 N/A N/A <1 NA 

IC25 >100 N/A N/A <1 NA NA 
IC40 >100 N/A N/A <1 NA NA 
IC50 >100 NIA N/A <1 NA NA 

Reproduction Summary Calculated Variate 

C-0/o 

0 
1.56 
3.12 
6.25 
12.5 
25 
50 
100 

Control Type Count 

Negative Control -10 

10 
10 
10 
10 
10 
10 
10 

Reproduction Detail 

C-% 

0 
1.56 

3.12 

6.25 

12.5 

25 

50 

100 

Control Type Rep 1 

Negative Control 23 

26 
26 

21 

18 

23 

12 

14 

000-469-187-2 

Mean 

18.4 
20.9 
21.8 
21.9 
20.1 
22.3 
17.8 
19.1 

Rep 2 

4 

19 

18 

24 

27 

24 

19 

13 

Min 

4 

17 
17 
17 
0 

14 
0 
13 

Rep 3 

21 

22 

20 

26 

23 

21 

0 
19 

Max 
24 
26 
26 
26 
27 
28 
27 
26 

Rep4 

19 

20 

17 

23 

24 

20 

16 

20 

Std Err 

2.227 
0.7951 
1.031 
0.7951 
2.383 
1.383 
2.43 
1.295 

Rep 5 
24 

21 

23 

22 

25 

19 

22 

21 

CETIS™ v1.8.7.16 

Std Dev 

7.043 
2.514 
3.259 
2.514 
7.534 
4.373 
7.685 
4.095 

Rep 6 

23 

19 

24 

21 

20 

27 

21 

19 

CV0/o 
38.28°/o 

12.030/o 

14.950/o 

11.48% 

37.48% 

19.61% 

43.18% 

21.44°/o 

Rep 7 

21 

23 

24 

24 

20 

14 

22 

23 

%Effect 

0.0% 
-13.59o/o 

-18.48%1 

-19.02% 

-9.24°/o 

-21.2% 

3.26% 

-3.8°/o 

Rep 8 

23 

22 

19 

20 

22 

27 

15 

21 

Rep 9 

19 

17 

26 
17 

0 
28 

27 

15 

Analyst:. __ _ 

Rep 10 

7 

20 

21 

21 

22 

20 

24 

26 



CETIS Analytical Report Report Date: 

Test Code: 

03 Nov-15 12:14 (p 2 of 2) 

15870b 117-0849-0976 

Ceriodaphnia 7~d Survival and Reproduction Test Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

000-469-187-2 Analyst: ___ _ QA: 



CETIS Analytical Report 

Ceriodaphnia 7-d Survival and Reproduction Test 

Analysis ID: 11-1972-2653 

Analyzed: 03 Nov-15 12:14 

Batch ID: 06-3157-0784 

Start Date: 27 Oct-15 12:30 

Ending Date: 02 Nov-15 16:00 

Duration: 6d 3h 

Sample ID: 16-9503-3844 

Sample Date: 26 Oct-15 

Receive Date: 27 Oct-1510:10 

Sample Age: 37h (2.5 °C) 

Data Transform 

Untransformed 

Nemenyi-Damico-Wolfe Test 

Control vs C-% 

Negative Control 1.56 

Auxiliary Tests 

Attribute 

3.12 
6.25 
12.5 
25 
50 
100 

Test 

Zeta 
NA 

Treatment Effect Fligner-Wolfe 

ANOVATable 

Source Sum Squares 

Between 205.0875 
Error 2021.3 
Total 2226.387 

Distributional Tests 

Attribute Test 

Endpoint: Reproduction 

Analysis: Nonparametric-Control vs Treatments 

Test Type: Reproduction-Survival (7d) 

Protocol: EC/EPS 1/RM/21 

Species: Ceriodaphnia dubia 

Source: In-House Culture 

Code: 650829F4 

Material: Water Sample 

Source: 

Station: 

Teck Coal (TECK COAL) 

LC_DC1_WS_2015-10-26_N 

Alt Hyp Trials Seed 
C<T NA NA 

Test Stat Critical Ties OF P·Value 

17.5 243.2 13 0.8276 
88 243.2 13 0.5488 

107.5 243.2 13 0.4591 
79.5 243.2 13 0.5876 
120.5 243.2 13 0.4003 
-36.5 243.2 13 0.9430 
-60.5 243.2 13 0.9689 

Test Stat Critical P-Value 

0.5765 1.645 0.2821 

Mean Square OF F Stat 

29.29821 7 1.044 
28.07361 72 

79 

Test Stat Critical P-Value 
Variances Bartlett Equality of Variance 24.5 18.48 0.0009 
Distribution Shapiro-Wilk W Normality 0.8774 0.9579 <0.0001 

Reproduction Summary 

C-o/o Control Type Count Mean 95% LCL 95% UCL Median 
0 Negative Control 1 O 18.4 13.36 23.44 21 
1.56 10 20.9 19.1 22.7 20.5 
3.12 10 21.8 19.47 24.13 22 
6.25 10 21.9 20.1 23.7 21.5 
12.5 10 20.1 14.71 25.49 22 
25 10 22.3 19.17 25.43 22 
50 10 17.8 12.3 23.3 20 
100 10 19.1 16.17 22.03 19.5 

000-469-187-2 CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

03 Nov-1512:14(p1 of 2) 

15870b I 17-0849-0976 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Emma Marus 

Diluent: 20o/o Perrier Water 

Brine: 

Age: <24h 

Client: Teck Coa! 

Project: 

NOEL LOEL TOEL TU 
100 >100 NA 

P-Type Decision(a:So/n) 

Asymp Non-Significant Effect 

Asymp Non-Significant Effect 

Asymp Non-Significant Effect 

Asymp Non-Significant Effect 

Asymp Non-Significant Effect 

Asymp Non-Significant Effect 

Asymp Non-Significant Effect 

Decision(a:5%) 

Non-significant Overall Effect 

P-Value Decision(a:5%) 

0.4088 Non-Significant Effect 

Decision(a:1%) 

Unequal Variances 

Non-normal Distribution 

Min Max Std Err CV% %Effect 

4 24 2.227 38.28% 0.0% 
17 26 0.7951 12.03°/o -13.59o/o 

17 26 1.031 14.95% -18.48°/o 
17 26 0.7951 11A8% -19.02°/o 
0 27 2.383 37.48% -9.24o/o 
14 28 1.383 19.61% -21.2% 
0 27 2.43 43.18% 3.26o/o 
13 26 1.295 21.44% -3.8% 

Analyst: __ _ QA: 



CETIS Analytical Report 

Ceriodaphnia 7~d Survival and Reproduction Test 

Analysis ID: 11-1972-2653 

Analyzed: 03 Nov-1512:14 

Reproduction Detail 

0 

1.56 

3.12 
6.25 

12.5 

25 

50 

100 

Graphics 

" 

·~ LJ 

000-469-187-2 

Control Type Rep 1 

Negative Control 23 

26 

26 

21 
18 

23 

12 
14 

Endpoint: Reproduction 

Analysis: Nonparametric-Control vs Treatments 

Rep 2 

4 

19 

18 

24 

27 

24 

19 

13 

Rep 3 

21 
22 

20 

26 

23 
21 
0 

19 

Rep4 

19 

20 

17 

23 
24 

20 

16 

20 

Rep 5 

24 

21 

23 
22 
25 

19 

22 
21 

CETIS'" v1 .8.7.16 

• 
• 

Report Date: 

Test Code: 

03 Nov-1512:14 (p 2 of 2) 

15870b I 17-0849-0976 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Rep 6 Rep7 Rep 8 Rep9 Rep 10 

23 
19 

24 

21 

20 

27 

21 

19 

• 
• 

.,,, 

21 

23 
24 

24 

20 

14 

22 
23 

23 

22 

19 

20 

22 

27 

15 

21 

,, 

19 

17 

26 

17 

0 

28 

27 

15 

Analyst: __ _ 

• 

7 

20 

21 
21 
22 
20 

24 

26 

QA: j{J/J- . 
~-\o·J !3/ rs 



Ceriodaphnia dubia Summary Sheet 

Client 

Work Order No.: 
reek Coa\ CLme WaCp) 
1583-0 

Start Date/Time: OC±oJ?e( ;;BfisW l)L1.0t~ 
Set up by: _B\1)""1.!.!J.,l'Vl'-\.--------

Sample Information: Test Validity Criteria: 

Sample ID: 

Sample Date: 

Date Received: 

1) Mean survival of first generation controls is :a8D o/o 

LC.-fr2£BOU1J$..-21'.AS'~IQ-"~ 2) At least 60% of controls have produced three broods within 8 days 

0crobeV' ;?,WIS- 3) An average of ~I51ive young produced per surviving female in the 

October J.3115 control solutions during the first three broods. 

Sample Volume: S" x 2 O L.. 4) Invalid if ephippia obse~ed in any control solution at any time. 

WQ Ranges: 

T ('C) = 25±1; DO (mg/L) = 3.3 to 8.4; pH= 6.0 to 8.5 

Test Organism Information: 

Broodstock No.: 

Age of young (Day 0): <24-h (within 12-h) 

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

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

NaCl Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: 

7-d LC50 (95% CL): 

7-d IC50 (95% CL): 

f\.lO\/ 3/IS-

7-d LC50 Reference Toxicant Mean and Historical Range: 

7-d IC50 Reference Toxicant Mean and Historical Range: 

Test Results: 

Reviewed by: 

Jan 26, 2011; Ver. 2.0 

LC50 % vlv 

IC25 % vlv 

IC50 % vlv 

g/L NaCL 

g/L NaCL 

' ( ., ) 2 .. ~I. o-2 ,k g/L NaCL 

I sfi.2-1, c) g/L NaCL 

Survival 

CV(%): 

CV(%): 

Nautilus Environmental 



Chronic Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

Client: 
Sample ID: 
Work Order#: 

Concentration 0 1 2 

Oontrol in it. old hew old new 
Temperature (°C) 1 Vi {) 

.Y ". ,/ J.£).0 ?L(() ).S' ,::> 1}{. u 
DO (m!l/L) 6. i JX fJ6 :+Pt (\. u 

PH cc c2· is~() /JJ) '& .u IS 0 
Cond. luS/cm) 1.T' ... ? '..,{..JL,J '.?.};!/ 

Initials ffnYh '\JYml\ trY)Y I) 

Concentration 0 1 2 

l.5"b%Cvl11) in-i-t. old new old new 

Temperature (°C) 7LiO is o 'ilj6 J'"- I) _).• 'IJ..10 
DO (m!l/L) 9 ! 1:t.(\ 0\ :r .l] t?I = 

PH Cd .r-, . 
r"'t.U t.o t5-0 /) ,\) Y?.O 

Cond. (uS/cm) 7?;+- 7.:Sl\-- 1.:?70 
. Initials ~-h''i/Y" f-iY\ \Vi f=f'YJVl I 

Concentration 0 1 2 
I a. 5'% ri,1,,) 

. 

in·it. old new old new 

Temoerature f°Cl 1li.0 ?fJ_b 21-tD 19Y Ji,\ 0 
DO fmalll 9. ~ 

c.J· ,!,/ :1--g BD 9.Di <n I 
oH f\. (~) K.O g, ( l). 0 FL i 

Cond. luS/cml ·1{) l) 28·1 yj ,, 
Initials iliil ll Frli(J1 f'tfl 1/1) 

co.ncoen~atio) 0 1 2 
! /\/I ':(, ltl/ II in-it. old new old new 

Temoerature (°Cl 
, .. · c 
.·JV\.)' ~~:;.D Lr() Jt;,J ~-D 

DO fma/Ll -8,2 +:=t-· 16 -1.2 8\ 
DH ~· <_J- ! A.\ '.'.)' 1 ~l 6i 

Cond. luS/cml 1S.~d~ ~ --r-1~ , 

Initials i-n':rr1 -[iY)i')lj m1vr) 

Thermometer: __ 'f~ __ DO meter:.~! __ _ 

* mg/L as CaC03 

Sample Description: 

Comments: Broodboard Used: 

Version 1.3 Issued May 22, 2015 

• -':/.--"j 's-@ . ,- ,- 1-<'4 
StartDate&Tlme: Oc:r/-<i/I~ !Jv:uh 
Stop Date & Time: 1>1,ov' "J /IS-CV 1300 

Test Species: Ceriodaphnia dubia ' 

Davs 

3 4 5 F;.,.(JI s 7 / 

old new old new old new old new ftn~I 
11t>o IJ,\V ~S-D ;z~_o 1t;: 6 ZJ(.r J 15.o 

,. 
I:+ B ~. '1 · '6 'l'.·O -.i- 'b :!Al .-, h J,- - / 
i:::i..c ~,I =/·9 =t·9 ::t q K,0 '1-6 / 

-::; '1 ::l.:22. 1.'lv 1.J () 
;.. YIYI 0W .f\.V'M'\ tlWl'f'I 

Davs 

3 4 5 fo~0l 6 7 

old new old new old new old new final/ 

1">.D -~4.D :is-o .'.ltj-. Q T'J D '10.0 '}.']_{) / 
l:::J::6 /J, )/ =t. '3 "I · '6 11-:..-1 15. \ 1-:.b _/ 
IA-lj 0 <t·o '8· 0 o.O re. 0 ?< (') / 

220. 230 ')2...VI 'JJ,l< 
+'<YWVl 011\J " tJ'l~.m '" 

Davs 

3 4 5 hfltd 6 7 
old new old new old new aid new finaf 

t'l. C> 'll 0 :is;-o ::ll\-.0 7.:i. 0 ·14.0 15.o / 

:;.6 ';:? }/ =/ ~ '1·'6 ..l-.0 :g_ I -=t-5 /"' 
~6 ~o '3· 0 '6·0 80 ~b '30 / 

1.0/CJ :zqo 'J9f \ :7°1 I 
+li'fl'{Y'j ow --H";f;UF ) Fmrfl 

Davs 

3 4 5 +:; nal s 7 
old new old new old new old new fioa( 

1c:;.o ?U.O .J;.o .l4-.0 l'JS.D 11~.o ?50 / 

i:::::~ -~7,.... =t <( 15·0 A:& ""'l 
..., . 
'T.'J / 

B '"'· I l). l i-1 ~.( 6.\ 3. I / 
--!'--::> : :l:l -::+--\ ~ "'Iii;:·_ 
t-fn)i.-i vlN tmlYi Ffi'\rfl 

pH meter:-"-;)'----- Conductivity meter: / 
~~---

Analysts: B'!IM1tf!IJJ1',,!/111..i: IDJ Ml 1 
tf_ . , /I 

Reviewed by: • 1 l;:{/'-' 
Date reviewed: 1\J o J • i q / !.\ 

I 

I / 

Nautilus Environmental Company Inc. 



Chronic Freshwater Toxicity Test 
C. dubia Reproduction Data 

Client: 
Sample ID: 
Work Ord 

Tee~ /cf ~-rFJ?': o3.\'.X.d us 1 as3o-2hhl 
r•?i!l ro 

Days Concentration: Concentration: /(" -
A B C D E F G H I J I nit A B c D E F G H I 

1 ,-"' ,/ ,/ / _,. # _, ,/ .,/ ,/ iVI\~ v ,/ ,/ ./ ,/ / ,/ / ,/ 
2 / . / ,/ v / ........ ,,/ ,/ / / ~n v v ./ .__. v ./ v v ,/ 

3 / LL ,/ 4 "'.Z !.\.... ./ .?, ,/ 3 111rv ,/ it/ ,/ '+ '-! / / 3 "/ 
4 ;;i " 4 ./ s v v v ,, / JIN "\ ti- 1"'1- J ,/ :1 '4 v '+ 
5 -r K (.,, {.4 ,/ [_ c. (_._, ,_ [_C mlf B 7) 'f)' ?"\ ·r· ,,,., £-. IT K 

6 I!~ 11" / q )( 11 1-j r; , Ii'\ I"" (.} I() In I I: .... J 2. If' 2.. '..J. 
7 

l ~ I 

8 

Total 1"1 11 11 I 1. lk 'I I 11 Lf 'I? 1u1 'mm 1'7 l 'I J l I J. ':':, 6{<) Uf 'LI, I;},"; 1,Lf 
' 

Concentration: -~' 'p~ Concentration: 1~ . .:::-
Days '' 

A 8 C D E F G H I J I nit A 8 c D E F G H I 

1 / ,/ ,/ J / / ,/ ...... v ,/ li\~ v ,/ ,/ ./ / ,,/ / ,.....,. ,,/ 

2 J v v \/ v v v v v v IMti v v ./ v / v' v v v 
3 / / / / / l.L l/ ,/ ILl :;:;; c~wm / ,/ '-! ,/ r.:;- / ,,/ / / 

4 ? ·0 :2 4 :2 v ./ 5 v =t J 'l •+ Lt v L. ...-- 3 3 (, t CJ 

5 't'f 9' k '"" I~ ~+· ~ J..:; 7) /' 'II '/ K. '1 fr, > "r '1 (r 0 .r~ 

6 I !'I 1.J / (': If I !". 11~ '.d I/'/, '1 :1, ,/ I(~ [) /1~ II I (l , ' /' L I I 
7 

I ' 
8 , . 

Total 2A '/I )( 'LI I '1 1_-, 'LI ,lZ. -!::1 1"7 I/Ill/ /',../. '/ "' I '1 /1 j;;.(, 'J. '/; :I.I- )/ 
' ' ' 

Concentration: <..r Concentration: I :JO Days 
A B C D E F G H I J !nit A B c D E F G H I 

1 
,.....,. ,/ ,/ ,/ / / "/ / v /IV\ ,./ / r/ ./ / / v / / 

2 ,/ v v ./ J v V' v ,/ ,/ fl! / v ._.. ./ ,/ t/ v' v v 
3 '-/ / Z./ v / / ,/ ,/ v ( /-· '11 ,/ :,,:: ,/ r./ ,/ v ,/ "' ,,/ 
4 v (, v s ~i?)v ;;;f:,5 ~fh; 4 4 I.\ 0111 4 v s 4 4 3 l v 5 

' 

Start Date & Time: 0/!~ ~':'>@ / _7 '1 ~ 
stopDate&Time: Qd:tfo J §:o(; 

Set uo bv: -F/J1 //J1 

Concentration: • . I ;;a_ 
J I nit A B c D E F G H I J 

,/' \"'h ./ ,/ ,.,.,. ,/ / ,.....,. ./ 1 ........ ,/ ,/ 
_, 

Ml v v / v v v ~ ~ . v; v 
/ 111n, ,/ LI- "/ ,/ ~ r.:::: / l/ I 4 

\\. Jl•l ~ v I.\ 3 .._,,- ._;/ $ v" '+ ,/ 

b -1 ?nY/1 i;; '''( ~ ~-
!.J, ~., -~r [_ .!-. D' 

I (J ':IV/VI 1/ I -;] 'I'> 111': I ,J ';L. I I f ~- I I (/ 

J(J· mm ,.,('-<., ,,.,-., /( J I r1 f "1 lrl '1 LL J 7- 'I I d'f 
, ' 

Concentration: :Z.'i> 
J I nit A B c D E F G H I J 
,/ \\1\\4 ,/ ,,/ / ....... - ,/ v ,/ ,,,,,,. ,/ 

/ 11\r v v' ./ v ./ v v v ,/ v 
1/ 'nm. Li. <../ / / ,/ ,,, / ,/ ,/ / 

• :iw v '-" .3 >.,/ ~ ' cl v 5 4 u. 
L 'fl/I, b If 'f '-t -1 / rh 'r 9 /:,; I 

'/\ 'J)ll )f I/ //: '1 ""! Ir. l/ {A I::.< 1., 
I I 

I nit 

Mb 
YI/ 
:/11111. 

'31/\l 
rntr 
rJr!/11 

l/f'IZ'lfl 

fnit 

Ml 
fl1. 

::)IA 

tlf'!. 

flW! 
'tf (11//!I ( )( J.:2 L r1 /A I,,,., I '1 / () '/ .1 'n/'. L.! '{)fjjl 

' '... f ' I 

Concentration: 
J I nit A B c D E F G H I J I nit 
,/ Mr 
v M<[; 

1/ ""'"' 
/ OIN 

5 <'5 '.f i:f I~ [., .c-r· j., K J-, I l-. (( ~ 'I q {-, t - "<.. if If~,' !!Irr. 
6 I '.L_ x: fl '... K If' Ir / I ./ ·i, /2 I v, I - If'. , l1 I Ir ,/ fl l!ilfll 

7 
, I 

8 . 
~ir1&1~~*u1·1~nf1~~~~k/-1~ht,1~·0~ 

Notes: X =mortality. 

Sample Description: __ ,<,C',,,L,£,;C4''-"":_------------------------------------------------------
Comments: Total# Younri only based 011 lhe first 3 Broods. Fourth and subsequent broods not included In tolal cnunt. 

Reviewed by: <)~ Date reviewed: tJ .q,/ · ( 'J /11_.. 
I Version 2.1 Issued July 29, 2009 

Nalllilus Environmental 



CETIS Analytical Report Report Date: 

Test Code: 

03 Nov-1512:27 (p 1 of 2) 

15870c I 20-2172-1923 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 10-0965-9155 

Analyzed: 03 Nov-1512:27 

Batch ID: 

Start Date: 

09-4264-1689 

27 Oct-15 12:45 

Ending Date: 02 Nov-1513:00 

Duration: 6d Oh 

Sample ID: 10-5788-9285 

Sample Date: 26 Oct-15 

Receive Date: 27 Oct-1510:10 

Sample Age: 37h (2.5 °C) 

Linear Interpolation Options 

X Transform Y Transform 

Log(X+1) Linear 

Point Estimates 

Level % 95% LCL 

EC5 >100 N/A 
EC10 >100 N/A 
EC15 >100 N/A 
EC20 >100 N/A 
EC25 >100 N/A 
EC40 >100 N/A 
EC50 >100 N/A 

6d Survival Rate Summary 

C-0/o Control Type 

0 Negative Control 
1.56 

3.12 

6.25 

12.5 

25 

50 

100 

6d Survival Rate Detail 

C·% Control Type 

0 Negative Control 

1.56 

3.12 

6.25 

12.5 

25 

50 

100 

000-469-187-2 

Endpoint: 
Analysis: 

Test Type: 

Protocol: 

Species: 
Source: 

Code: 
Material: 

Source: 
Station: 

Seed 

1801201 

95o/o UCL TU 

N/A <1 

N/A <1 

N/A <1 

N/A <1 

N/A <1 

N/A <1 

N/A <1 

Count Mean 

10 

10 

10 

10 

10 

10 

10 

10 

Rep 1 Rep2 

1 1 

6d Survival Rate CETIS Version: CETISv1.8.7 

Linear Interpolation (ICP!N) Official Results: Yes 

Reproduction-Survival (7d) Analyst: Emma Marus 

EC/EPS 1/RM/21 Diluent: 20%1 Perrier Water 

Ceriodaphnia dubia Brine: 

In-House Culture Age: <24h 

3FOE1C05 Client: Teck Coal 

Water Sample Project: 
Teck Coal (TECK COAL) 

LC_FRDSDC_WS_2015-10-26_N 

Resamples Exp 95°/o CL Method 

200 Yes Two-Point Interpolation 

95% LCL 95% UCL 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 
NA NA 

Calculated Variate(A/B) 

Min Max Std Err Std Dev CV% %Effect A B 

0 0 O.Oo/o 0.0% 10 10 

0 0 0.0% 0.0% 10 10 

0 0 0.0% 0.0°/o 10 10 

0 0 0.0% 0.0% 10 10 
0 0 O.Oo/o 0.0% 10 10 
0 0 0.0% O.Oo/o 10 10 
0 0 0.0% 0.0°/o 10 10 
0 0 0.0% 0.0% 10 10 

Rep 3 Rep4 Rep 5 Rep6 Rep 7 Reps Rep 9 Rep 10 
1 1 1 1 1 1 1 1 

1 1 1 

CETIS™ v1.8.7.16 Analyst:. __ _ QA: J6lL 
rJ )\; >'0 11, 



CETIS Analytical Report Report Date: 03 Nov-15 12:27 (p 2 of 2) 

Test Code: 15870c 120-2172-1923 

Ceriodaphnia 7Rd Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 10-0965-9155 Endpoint: 6d Survival Rate CETIS Version: CET1Sv1.8.7 
Analyzed: 03 Nov-1512:27 Analysis: Linear Interpolation (ICP!N) Official Results: Yes 

6d Survival Rate Binomials 

C·o/o Control Type Rep 1 Rep 2 Rep 3 Rep4 Rep 5 Rep6 Rep? Rep 8 Rep9 Rep 10 

0 Negative Control 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 
1.56 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 

3.12 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 

6.25 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 
12.5 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 
25 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 111 1/1 
50 1/1 1/1 1/1 1/1 1/1 111 1/1 1/1 1/1 1/1 
100 1/1 1/1 1/1 1/1 1/1 111 1/1 1/1 1/1 1/1 

Graphics 

'" 

000-469-187-2 CETIS'M v1.8.7.16 Analyst: __ _ QA: 



CETIS Analytical Report Report Date: 

Test Code: 

03 Nov-15 12:28 (p 1 of 2) 

15870c 120-2172-1923 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 07-1541-9612 

Analyzed: 03 Nov-15 12:27 

Batch ID: 

Start Date: 
09-4264-1689 

27 Oct-15 12:45 

Ending Date: 02 Nov-15 13:00 

Duration: 6d Oh 

Sample ID: 10-5788-9285 

Sample Date: 26 Oct-15 

Receive Date: 27 Oct-15 10:10 
Sample Age: 37h (2.5 'C) 

Linear Interpolation Options 

X Transform Y Transform 

Log(X+1) Linear 

Point Estimates 

Endpoint: Reproduction 

Analysis: Linear Interpolation (ICP!N) 

Test Type: Reproduction-Survival (7d) 

Protocol: EC/EPS 1/RM/21 

Species: Ceriodaphnla dubia 

Source: In-House Culture 

Code: 3FOE1C05 

Material: 

Source: 
Station: 

Seed 

Water Sample 

Teck Coal (TECK COAL) 

LC_FRDSDC_WS_2015-10-26_N 

Resamples Exp 95% CL Method 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Emma Marus 

Diluent: 20%, Perrier Water 

Brine: 

Age: <24h 

Client: Teck Coal 

Project: 

806353 200 Yes Two-Point Interpolation 

Level % 95% LCL 95% UCL TU 95°/o LCL 95% UCL 

IC5 

IC10 

IC15 

IC20 

IC25 

IC40 

IC50 

4g.:J:J 

>100 

>100 

>100 
>100 

>100 

>100 

4 198 

N/A 

N/A 

NIA 

N/A 

NIA 

N/A 

~l'" 

NIA 

NIA 

N/A 
NIA 

N/A 

NIA 

Reproduction Summary 

C-o/o 

0 
1.56 

3.12 

6.25 

12.5 

25 

50 

100 

Control Type Count 

Negative Control 1 O 

10 

10 

10 

10 

10 

10 

10 

Reproduction Detail 

0 

1.56 

3.12 

6.25 

12.5 

25 

50 

100 

Control Type Rep 1 

Negative Control 19 

21 

23 

21 

12 

18 

25 

23 

000-469-187-2 

§.155 

<1 

<1 

<1 

<1 

<1 

<1 

Mean 

17.9 
21.9 

22 

19.8 

20.6 

18.8 

19.3 

18.9 

Rep 2 

22 

22 

25 

20 

23 

23 

23 

25 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

Min 

10 

20 

19 

8 
12 

10 

11 

13 

Rep 3 
10 

22 

20 

8 
19 

22 

23 

23 

~~gr-- ) \()O'/,C~\'J) 
NA 

NA 

NA 

NA 

NA 

Calculated Variate 

Max 

22 
24 

25 

25 

26 

26 

25 

25 

Rep4 

19 

23 

19 

21 

22 

13 

23 

23 

Std Err 

1.286 

0.4333 

0.7149 

1.428 
1.194 

1.652 

1.613 

1.378 

Rep 5 
16 

23 

19 

19 

23 

13 

14 

13 

CETIS'" v1 .8.7.16 

Std Dev 

4.067 
1.37 

2.261 

4.517 

3.777 

5.224 

5.1 

4.358 

Rep 6 

21 

21 

24 

21 

22 

19 

22 

18 

CV% 

22.72°/o 
6.26% 
10.28% 

%Effect 

0.0% 
-22.35% 
-22.91% 

22.81o/o -10.61% 
18.34% -15.08o/o 

27.79% -5.03% 
26.43% -7.82% 

23.06% -5.59% 

Rep 7 

12 

20 

23 

21 

20 

10 

19 

17 

Rep 8 
19 

23 

23 

23 

26 

22 

12 

18 

Rep 9 

22 

24 

20 

25 

21 

26 

21 

13 

Analyst: __ _ QA: 

Rep 10 

19 

20 

24 

19 

18 

22 

11 

16 

j(;;/.;~ 

No.,, iC/ 1;, 



CETIS Analytical Report 

Ceriodaphnia 7~d Survival and Reproduction Test 

Analysis ID: 07-1541-9612 Endpoint: Reproduction 

Analyzed: 03 Nov-15 12:27 Analysis: Linear Interpolation (!CPIN} 

Graphics 

000-469-187-2 CETIS'" v1.8.7.16 

Report Date: 

Test Code: 

03 Nov-15 12:28 (p 2 of 2) 

15870c I 20-2172-1923 

Nautilus Environmental 

CETIS Version: CETISv1 .8.7 

Official Results: Yes 

Analyst:. __ _ 



CETIS Analytical Report 

Ceriodaphnia 7-d Survival and Reproduction Test 

Analysis ID: 19-4655-8486 
Analyzed: 03 Nov-15 12:28 

Batch ID: 09-4264-1689 

Start Date: 27 Oct-15 12:45 

Ending Date: 02 Nov-1513:00 

Duration: 6d Oh 

Sample ID: 10-5788-9285 

Sample Date: 26 Oct-15 

Receive Date: 27 Oct-15 10:10 

Sample Age: 37h (2.5 'C) 

Data Transform 

Untransformed 

Nemenyi-Damico-Wolfe Test 

Control vs C-% 

Negative Control 1.56* 

Auxiliary Tests 

Attribute 

3.12· 
6.25 
12.5 
25 
50 
100 

Test 

Zeta 

NA 

Treatment Effect Fligner-Wo!fe 

ANOVA Table 

Source Sum Squares 

Between 154.8 
Error 1174.4 
Total 1329.2 

Distributional Tests 

Attribute Test 

Endpoint: Reproduction 

Analysis: Nonparametric-Control vs Treatments 

Test Type: Reproduction-Survival (7d) 

Protocol: EC/EPS 1/RM/21 

Species: Ceriodaphnia dubia 

Source: 

Code: 

Material: 

In-House Culture 

3FOE1C05 

Water Sample 

Source: 

Station: 

Teck Coal (TECK COAL) 

LC_FRDSDC_WS_2015-10-26_N 

Alt Hyp Trials Seed 
C<T NA NA 

Test Stat Critical Ties OF P-Value 

249.5 243.2 13 0.0432 
266 243.2 13 0.0288 
124.5 243.2 13 0.3826 
166.5 243.2 13 0.2179 
94.5 243.2 13 0.5189 
141.5 243.2 13 0.3108 
85.5 243.2 13 0.5603 

Test Stat Critical P-Value 

2.058 1.645 0.0198 

Mean Square OF F Stat 
22.11429 7 1.356 
16.31111 72 

79 

Test Stat Critical P-Value 
Variances Bartlett Equality of Variance 18.01 18.48 0.0119 
Distribution Shapiro-Wilk W Normality 0.9421 0.9579 0.0012 

Reproduction Summary 

C-o/o Control Type Count Mean 950/i, LCL 95% UCL Median 
0 Negative Control 1 O 17.9 14.99 20.81 19 
1.56 10 21.9 20.92 22.88 22 
3.12 10 22 20.38 23.62 23 
6.25 10 19.8 16.57 23.03 21 
12.5 10 20.6 17.9 23.3 21.5 
25 10 18.8 15.06 22.54 20.5 
50 10 19.3 15.65 22.95 21.5 
100 10 18.9 15.78 22.02 18 

000-469-187-2 CETIS•M v1.8.7.16 

Report Date: 

Test Code: 

03Nov-1512:28(p1 of 2) 

15870c 120-2172-1923 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: Emma Marus 

Diluent: 20o/o Perrier Water 

Brine: 

Age: <24h 

Client: Teck Coal 

Project: 

NOEL LOEL TOEL 

100 >100 NA 

P-Type Decision(a:5o/o) 

Asymp Significant Effect 

Asymp Significant Effect 

Asymp Non-Significant Effect 

Asymp Non-Significant Effect 

Asymp Non-Significant Effect 

Asymp Non-Significant Effect 

Asymp Non-Significant Effect 

Decision(a:5%) 

Significant Overall Effect 

P-Value Decision(a:5o/o) 

0.2374 Non-Significant Effect 

Decision(a:1°/o) 

Equal Variances 

Non-normal Distribution 

Min Max Std Err CV% 

10 22 1.286 22.72o/o 
20 24 0.4333 6.26% 
19 25 0.7149 10.28o/o 
8 25 1.428 22.81 o/o 
12 26 1.194 18.34% 
10 26 1.652 27.79% 
11 25 1.613 26.43% 
13 25 1.378 23.06% 

Analyst __ _ 

TU 

%Effect 

0.0% 
-22.35°/o 
-22.91 o/o 
-10.61o/o 
-15.08o/o 
-5 .. 03°/o 
-7.82% 
-5.59% 



CETIS Analytical Report 

Ceriodaphnia 7-d Survival and Reproduction Test 

Analysis ID: 19-4655-8486 Endpoint: Reproduction 

Report Date: 

Test Code: 

03 Nov-1512:28 (p 2 of 2) 

15870c 120-2172-1923 

Nautilus Environmental 

Analyzed: 03 Nov-1512:28 Analysis: Nonparametric-Control vs Treatments 

CETIS Version: CET1Sv1.8.7 
Official Results: Yes 

Reproduction Detail 

C-% 

0 

1.56 

3.12 

6.25 
12.5 

25 

50 
100 

Graphics 

"f 
" 

ro 

r 

000-469-187-2 

Control Type Rep 1 

Negative Control 19 
21 

23 

21 

12 
18 

25 

23 

'" , .• 

Rep 2 Rep 3 Rep4 Rep 5 

22 10 19 16 
22 22 23 23 
25 20 19 19 
20 8 21 19 

23 19 22 23 
23 22 13 13 
23 23 23 14 
25 23 23 13 

. f 

"' 

CETIS™ v1.8.7.16 

Rep 6 

21 
21 

24 

21 

22 
19 

22 
18 

• • •• • 

Rep7 

12 

20 

23 
21 

20 

10 

19 

17 

Rep 8 

19 

23 

23 

23 

26 

22 
12 

18 

Rep9 

22 

24 

20 

25 
21 

26 

21 

13 

• • •• 

Analyst: __ _ 

Rep 10 

19 

20 

24 

19 
18 

22 

11 

16 

• 



Ceriodaphnia dubia Summary Sheet 

Client: 

Work Order No.: 
Teck Coal CLme CredcCp) 
1563-0 

Start Date/Time: OC±nk.er ;;A(rsQ 13.2d; 
Set up by: __,BV\"""-'r,"-Vj...__ ______ _ 

Sample Information: 

Sample ID: Li_...'(J{j}S---IJJ)_},()(t;'j_f'rt U 
Sample Date: IJci-obex' ;J,WJS-

Date Received: Octdx::,-' 2-3115 
Sample Volume: 5 x ;:JO L 

Test Organism Information: 

Broodstock No.: 

Age of young (Day 0): 

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

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

NaCl Reference Toxicant Results: 

Reference Toxicant JD: 

Stock Solution JD: 

Date Initiated: 

7-d LC50 (95% CL): 

7-d IC50 (95% CL): 

Cdi3b 

l\lo\/ 3/lS"' 

!.'-!-( 1.1-- 1.:t 

Test Validity Criteria: 
1) Mean survival of first generation controls is ~80 °/o 

2) At least 60% of controls have produced three broods within 8 days 

3) An average of;:::15 live young produced per surviving female in the 

control solutions during the first three broods. 

4) Invalid if ephippia obse'.Ved in any control solution at any time. 

WQRanges: 

T ('C) = 25 ± 1; DO (mg/L) = 3.3 to 8.4 ; pH = 6.0 to 8.5 

(Q!bfS~ 
<24-h (within 12-h) 

g/L NaCL 

g/L NaCL 

7-d LC50 Reference Toxicant Mean and Historical Range: 

7-d IC50 Reference Toxicant Mean and Historical Range: 

) .oQ. S-l.l- )g1L NaCL 

1.s-<1, 1.- l, o')g/L NaCL 

CV(%): 

CV(%): l'f 

Test Results: 

Survival 

LC50 % v/v 7{0<S 

JC25 % v/V 

IC50 % v/V 

Reviewed by: 

Jan 26, 2011; Ver. 2.0 Nautilus Environmental 



Client: 
Sample ID: 
Work Order#: 

Concentration 

Oontro/ 
Temperature ('Cl 

DOCma/Ll 

PH 
Cond. luS/cml 

Initials 

Concentration 

l.?b%C11lv) 
Temperature l'C) 

DO lma/L\ 

PH 
Cond. luS/cm\ 

Initials 

Concentration 
I ;J. 5"'% ,,,1,,) 

Temoerature l'Cl 

DO lma/Ll 

PH 
Cond. /uS/cml 

Initials 

Co.nc~ntratio) 
f(lll % Cvl 11 

Tem~rature /'Cl 

DO lma/Ll 
pH 

Cond. luS/cml 

Initials 

Thermometer: 

* mglL as CaC03 

0 
init. 

1l\. 0 
6. \ 
·r r :) ' ;; 
'l_Js 
f\"'\Y' , ii I 

0 
init. 

'L' L - \, 

11 ;) 
(:2 -·., . 
,_;]·'..,.../ 

1.'.)>t 
'l:N~'\ 

0 

init. 

7u e: 
kl I 
C! i 
' .. J i 

'1 //7./ 
FB!IYY 1 

0 

in-it. 

Chronic Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

1 

old new 
11' ;v :L(b 
:::i -'1 r:io 
::i ,lj RD 
~'.JV\ 

M\f\1'1/l 

1 
. 

old new 

d-S:u '),i{,'() 

"1-' "'].')---

1.' IH6 
•1 '7 rr ~ 

-RY\IYJ 

1 
old new 

:LS ,0 !il{.D 
"j. '8 c3~7--

8.0 '?.I 
')-,:::0 
t'mrv 1 

' 

1 
ola new 

2 

old new 
J'j \) ?,L{.0 
-1-1 R.D 
-::/ D) Y'10 
2').J__ 

-f-fr!Yv I 

2 

old new 
1S :o ZLJ D 
+--' H.J.-
"! ,C ~o 
'1' ,'1 

4'--YYl 11'7 

2 
old new 

3 

Start Date & Time: Ocr'J:i'//;;@ j))f) CJ~ 
Stop Date & Time: l\ioV' ;;( ti d) 1500 

Test Species: Ceriodaphnia dubia 

Davs 

4 5 MM\6 7/ 
old old old 

. 

old ' fii'lal new new new new 
'lt';_Q Lt J JS-0 2.lj-_0 1.1c; D 1(,\ .U /t:;J) / 

;i-_ (,, ; 't-"f "l· D C}_,b 11.0 1--io / 
'1 q , 't-9 1- 9 f-;:f_ l-j ?i .n :i-.,s I/ 
'1 d-. ?-- :222 7:,1.. '!/ -1~. 

. 
\\ 11.,1v !• vW -F-i'Yl Ii)!) JCi'VIYVf 

, ' 
Days 

3 4 5 r;;,al 6 7 

old new old new old new old new finar 

1S:(J 7JA 0 ~c;-o 1'-\--D A'."J .0 1Jiti 160 / 
n-,0 ~2.-- i-b 't '"b -:--r-- '1i I :}_(._., / 
-:j:-( SI =t-'1 i· I cfj '3- D ~(, / 
' ( 2:2-- ::i.:i.2 /_;J_::'{/ 2"l$ ' mvn v!N +MWJ --E\Yll'Yl 

Davs 

3 4 5 L~(;I s 7/ 
. ' 

firial old new old new old new old new 
J:s,v -CU, ,0 1-tJ.() 7JJ-n ::s 0 ::!lj-. D 16_!) 1f,{J) ']::) 6 I/ 

=+ ::i- o. I :<:i ,., ~.;v '.:!-'!- i· '6 J_I,,., 6-1 i:'.i- ' .I= ./ 

::r fl rs \ ;}l. 8\ '%·0 i- \ O<O OI,( gn -
/ 

/?/_-'A 'L J--::::t-- 22-=t- '/~.-{-' '.)_7 ?j 
+-WlVYJ .f¥YJ/'VI iJIN -fl!Y)fV) Ii ~I - ~ 

' 

Davs 

2 3 4 5 J.i "al s 7 , 

old new old new old new old new old new n.£1 
/({ 0 :2\; ,0 l}Yf,t} )_",~ 'J-1.0 1fl ~) 1J4 {) :i_s. 0 2'\-.D ih.U li.O 7c; r / 

B! =t .Oi i-r.~ 
'::\ ,, ;-,:; '3. I ~-:, ~ B~ "1-i- <t--o ·.1 /) a.I :},{? / 

~), 't- ~-I >:;:.< ~ i. \ 73.'S f). 85 'b-0 9; 3 RI 8.S K, \ / 

'7:.,:}2' J_::), 
~ 2:-, ' --:1S"S '.2.{.,2 ··5~1 '1 JJ -:2-, 

~ 

K-f.f11.YiYJ f:'(Y)W1 t\'YJVr 1 trnYY) vW :t¥ Y1YV ! -f[YlM 

-~'f~ __ DD meter:_../ __ _ 
,., 

pH meter:-"-()('----- Conductivity meter: / 
~~---

Reviewed by: -~"',_,1u~il~,_-~-~ 
Date reviewed: f\10•1 • 17/ I[ 

I 

Sample Description: 

Comments: Broodboard Used: 
-- -- __ ..- ' 

>· ; 4' 
7 

Version 1.3 Issued May 22, 2015 Nautilus Environmental Company Inc. 



Chronic Freshwater Toxicity Test 
C. dubia Reproduction Data 

Client: 
Sample ID: 
Work Order: 

Teck: 1-C,_ 0CQ$..J US 10A${1\ ]<!, JJ Start Date & Time: Ol?t 291f: § I~~ fS-fyo StopDate&T1me: /JO ZI 0 1$!-
o/o Cvl v) Set up by: -f'fl?IYJ ' 

Da 
5 

Concentration: Concentration: /1 Concentration: g Ol. 
y - - - D G H I J lnit A B C D E F G H I J lnit A B C D E F I G I H I I I J I lnit 

1 1.,.,...,-1,/1 V"'I V"'I vi vi vi ./l/l,/lfllltll /I ./I /l.7lvlvl7! 71 V"'I,/ l~~IJI vi v-l,,..,...,l/171V"T/lv IV"'l.71 Mr 
.?_ 

3 

,,.., . A./ 7-V // ./ 
/I,--/,/ v !/ v 3 v 111n 

1 
§. 

6 ~lffil~ 
7 

' I - I 11 I I I l 'I I r I - I ' I t 'I. ! . r I ' I I I I 1· - 'I I' I I 

~ 8 

To1a1IJ'.":i 11 CJ 11 L-J ~I :2()bCl I 1:+-1 !» li::t-/2n-l1711/J1//?<; /1;;<RS-R;;<W l:ZI 11q ll?ll /q r;{'1-Wi1#1L2.J J?lr31 /?'JI /'112/ I 141-1.'-".l.J 01 '1 v lf/111~ 
' I•-

Daysi Concentration: 
A I B I c 

Concentration: Concentration: ;l.t:::-
D G H I J lnit A B C D G H I J !nit A B C D E I F [ G I H 

1 I ,/I </"'I ,/ A,/1,/1,,,,..-1,.,,..1v1v1Mnl vlvlvl/1,,,,...-lvlvl vi vl/lmtll v1,,,,...-1.......--1......--1,,,.-1,,_...,1v1v1 
2 I 1/I ,/I V-i V--1 --1 vt --1 v1 ..,..J- vi l\~Ll ,/I v-1 vi v'I v-1 vi vl vi v Iv I 11\!\rl vi v- I v I c-~1 v I w/ I /I ./ 
3 1,,,.------1 :; I,/ /I. /J,/l ,/l/l,/t,/!HfJ~I '+ L/l,/l1/lvl1/l 1/l1,.,--lvlvf11.M1,,..---11/I 1Al/'"l1// .---1 v1v 

/lf'.'i,:.,.( 
• 1 /I "'I"' 
5 """' ?- ,/ 

3 1~ l~-"'l~I:< 1 3 r1/rm~~ 3 I~ I" le; I~ Ii I~ ~0~ H 4 13 I~ l"vl 2 I;< 13 
K'.?E:- s= ~ 0 ra:m g =rt :i:u:: l!!C L G.b,/ 17 J-, Y q 

6 1;-J-.1/ ;J, 11 nil() I /()I C--f I q -{-fJJ/rA rt I lf I ,/1 / ;;z1 61 II() I// I/ (JI r.11 IAllnl'Y,r / l')I (\' I { ()/ k1 I j 11 ()I //Irr 
7 I 1 'I" I ' I ' I' - I ' I" 1 · ' 1 · - I ( I I 1 1 • ' ' ' ~ 

I I J I lnit 

......-1vlf\~I 
v Iv !Mt 

_.,-j' 

2..Lh 
'11 )/ 
:.t I 4 

I 

-IM 
/, 

:JIN 

/:JM!., 

8 

Total! ( 

>A 
, ... 

u,-11 ;J--dk-"Sbl'::'>l'.2-rrnTZ::/TT--fll(j'-Wf/ldHI :t-/ I f I WI '.1-.?l 'lJ 1,,;n1 '.II 
y--· --i-------,--,-------------..-----, 

'/~ I 1 
:fJD£l19l 1ol o l1<YlzzJi:sll?{~ zsitlbh 'i'~l .I>< 'J 

Days Concentration: 50 Concentration: tl:Ji5 Concentration: 
A B C D E F G H I J lnit A B C 0 E F G H I J !nit A B C / D I E J F I G J H J I ! J I lnit 

1 1 v'lvl v- I ,/I /l/lvl/lvlv"'l'\1\1:\I vlvi vlvl/I /I v'lvl,,,/l,/ll~~r 
, I/Iv Iv ~J vi vi ~v I /lv:~r~'I /lvl vi /I vi vi vi vi/Iv l1.\1J1 
3,/ ,/ ,/~ V V V v/1/_, ~'f/T / V q;/,/ 1/ \/' V 1/ I 

~l~l~l~l'tltl~*lil 1~'1;1~51~1~1tl~4li1 ltfi) 11111111111 
8 j J ...i I I I l I _ I ~I , ,.. 

Totaili'{lulz:i1012112;il1$/<fllak?Olw~l111~5b\91t2lesl::Z(lrlf1Pl?11(9lt#!i2/I I I I I I I I I I I I 
Notes: X = mortality. 

Sample Description: c_(eqr 
Comments: Total# Young only based on the first 3 Bniods. fourlh and subse ucnt broods not Included in total count. 

\J.9'LL__ Date rnviewed: ~ -~ I) ( q / ( L 
I 

Reviewed by: 

Version 2.1 !ssued JulyW, 2009 
Na um us Environmental 



CETIS Analytical Report Report Date: 03 Nov-15 12:05 (p 1 of 2) 

15870d I 04-3659-0393 Test Code: 

Ceriodaphnia 7~d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 03-2872-9407 

Analyzed: 03 Nov-1512:05 

Batch ID: 

Start Date: 

17-7402-5534 

27 Oct-15 13:00 

Ending Date: 02 Nov-15 15:00 

Duration: 6d 2h 

Sample ID: 11-3850-9437 

Sample Date: 26 Oct-15 

Receive Date: 27 Oct-1510:10 
Sample Age: 37h (3.5 'C) 

Linear Interpolation Options 

X Transform Y Transform 

Log(X+1) Linear 

Point Estimates 

Level % 95o/o LCL 

EC5 >100 NIA 

EC10 >100 NIA 
EC15 >100 NIA 

EC20 >100 NIA 

EC25 >100 NIA 

EC40 >100 NIA 

EC50 >100 NIA 

6d Survival Rate Summary 

C-% Control Type 

0 Negative Control 
1.56 

3.12 

6.25 

12.5 

25 

50 

100 

Gd Survival Rate Detail 

C-% Control Type 

0 Negative Control 

1.56 

3.12 

6.25 

12.5 

25 

50 

100 

000-469-187-2 

Endpoint: 6d Survival Rate 
Analysis: Linear Interpolation {ICP!N) 

Test Type: Reproduction-Survival (7d} 

Protocol: ECIEPS 11RMl21 

Species: Ceriodaphnia dubia 

Source: In-House Culture 

Code: 43DC467D 

Material: Water Sample 

Source: Teck Coal (TECK COAL) 

Station: LC_DCDS_WS_2015-10·26_N 

CETIS Version: CETISv1 .8.7 

Official Results: Yes 

Analyst: Emma Marus 

Diluent: 20o/o Perrier Water 

Brine: 

Age: <24h 

Client: Teck Coal 

Project: 

Seed Resamples Exp 95°/o CL Method 

976422 200 Yes Two-Point Interpolation 

95% UCL TU 95% LCL 95% UCL 

NIA <1 NA NA 

NIA <1 NA NA 

NIA <1 NA NA 

NIA <1 NA NA 

NIA <1 NA NA 

NIA <1 NA NA 

NIA <1 NA NA 

Calculated Variate(A/B} 

Count Mean Min Max Std Err Std Dev CV% 0/oEffect A 

10 0.9 0 0.1 0.3162 35.14o/o 0.0°/o 9 

10 0 0 O.Oo/o -11.11°/o 10 

10 0 0 0.0% -11.11°/o 10 

10 0 0 O.Oo/o -11.11°/o 10 
10 0 0 0.0% -11.11% 10 

10 0 0 0.0% -11.11% 10 

10 0 0 0.0% -11.11o/o 10 

10 0 0 0.0% -11.11°/o 10 

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8 Rep9 

1 1 1 0 1 1 1 

1 1 1 

1 

CETIS'M v1.8.7.16 Analyst: __ _ 

B 

10 

10 

10 

10 

10 

10 

10 

10 

Rep 10 

1 



CETIS Analytical Report Report Date: 03 Nov-15 12:05 (p 2 of 2) 

Test Code: 15870d I 04-3659-0393 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 03-2872-9407 Endpoint: 6d Survival Rate CETIS Version: CETISv1 .8.7 
Analyzed: 03 Nov-15 12:05 Analysis: Linear Interpolation (ICPIN) Official Results: Yes 

Gd Survival Rate Binomials 

C-% Control Type Rep 1 Rep 2 Rep 3 Rep4 Rep 5 Rep 6 Rep 7 Rep 8 Rep 9 Rep 10 

0 Negative Control 1 /1 1/1 1/1 0/1 1/1 1/1 1/1 1/1 1/1 1/1 

1.56 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 

3.12 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 

6.25 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 

12.5 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 

25 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 

50 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 

100 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 

Graphics 

000-469-187-2 CETIS™ v1.8.7.16 Analyst:. __ _ 



CETIS Analytical Report Report Date: 

Test Code: 

03 Nov-1512:06 (p 1 of 2) 

15870d I 04-3659-0393 

Ceriodaphnia 7~d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 13-5341-8243 

Analyzed: 03 Nov-1512:05 

Batch ID: 

Start Date: 

17-7402-5534 

27 Oct-15 13:00 

Ending Date: 02 Nov-15 15:00 

Duration: 6d 2h 

Sample ID: 11-3850-9437 

Sample Date: 26 Oct-15 

Receive Date: 27 Oct-15 10:10 

Sample Age: 37h (3.5 'C) 

Linear Interpolation Options 

X Transform Y Transform 

Log(X+1) Linear 

Point Estimates 

Endpoint: Reproduction 
Analysis: Linear Interpolation (!CPIN) 

Test Type: Reproduction-Survival {7d) 

Protocol: ECIEPS 11RM/21 

Species: Ceriodaphnia dubia 

Source: In-House Culture 

Code: 43DC467D 

Material: 

Source: 
Station: 

Seed 

Water Sample 

Teck Coal (TECK COAL) 

LC_DCDS_WS_2015-10-26_N 

Resamples Exp 95% CL Method 

CETIS Version: CET1Sv1.8.7 

Official Results: Yes 

Analyst: Emma Marus 

Diluent: 20°/o Perrier Water 

Brine: 

Age: <24h 

Client: Teck Coal 

Project: 

1232969 200 Yes Two-Point Interpolation 

Level o/o 95% LCL 95% UCL TU 95o/o LCL 95% UCL 

IC5 te.63 3 304 

NIA 
N/A 

N/A 
N/A 
NIA 
NIA 

MIA 

NIA 
NIA 

NIA 
NIA 
N/A 
N/A 

IC10 >100 

IC15 >100 

IC20 
IC25 
IC40 
IC50 

>100 
>100 
>100 

>100 

Reproduction Summary 

C·%1 
0 
1.56 
3.12 

6.25 
12.5 
25 

50 
100 

Control Type Count 

Negative Control 10 

10 
10 
10 
10 

10 
10 

10 

Reproduction Detail 

C-% 

0 

1.56 

3.12 

6.25 

12.5 

25 

50 

100 

Control Type Rep 1 

Negative Contra! 23 

13 

21 

0 
24 

26 

19 

11 

000-469-187-2 

5.368 
<1 

<1 
<1 

<1 
<1 
<1 

Mean 

17.3 
20.5 
19.9 
16.4 
21 

17.4 
18.5 

17.9 

Rep 2 

19 

22 
20 

24 

21 

18 

22 
23 

NA 30.26 
NA NA 

NA NA 
NA 
NA 

NA 
NA 

Min 

0 
13 
16 
0 
11 

0 

0 

11 

Rep 3 

19 

25 

16 

2 
11 

19 

22 
24 

NA 
NA 
NA 
NA 

Max 

23 
25 

23 
24 
25 

26 
22 
24 

Rep4 

0 

22 

19 

23 

22 
10 

0 
12 

> \\lt I s.~\~ 
t~ 

Calculated Variate 

Std Err 

2 
1.088 
0.6403 

2.725 
1.211 
2.423 

2.11 

1.456 

Rep 5 

20 

22 
21 

23 

22 
0 
21 

13 

Std Dev 

6.325 
3.44 
2.025 

8.618 
3.83 
7.662 

6.671 

4.606 

Rep 6 
20 

21 

19 

21 

21 

18 

22 

21 

CV0/o 

36.56% 

16.78% 

10.18°/o 

52.55°/o 

18.24% 

44.04% 

36.06% 

25.73% 

Rep 7 

17 

19 

23 

15 

20 

21 

19 

17 

CETIS'M v1.8.7.16 

%Effect 

O.Oo/o 
·18.5°/o 

-15.03% 

5.2°/o 

-21.39% 

-0.58°/o 

-6.94% 

-3.47%1 

Reps 

18 

18 

20 

21 

23 

23 

18 

18 

Rep9 

17 

19 

22 

17 

21 

24 

20 

21 

Analyst: __ _ OA: 

Rep 10 

20 

24 

18 

18 

25 

15 

22 
19 



CETIS Analytical Report 

Ceriodaphnia 7-d Survival and Reproduction Test 

Analysis ID: 13-5341-8243 Endpoint: Reproduction 
Analyzed: 03 Nov-1512:05 Analysis: Linear Interpolation (ICPIN) 

Graphics 

• 

000-469-187-2 CETIS'M v1.8.7.16 

Report Date: 

Test Code: 

03 Nov-15 12:06 (p 2 of 2) 

15870d I 04-3659-0393 

Nautilus Environmental 

CETIS Version: CETISv1 .8.7 

Official Results: Yes 

Analyst:. __ _ 



CETIS Analytical Report 

Ceriodaphnia 7-d Survival and Reproduction Test 

Analysis ID: 09-8983-8365 Endpoint: Reproduction 

Analyzed: 03 Nov-15 12:07 Analysis: Nonparametric-Control vs Treatments 

Batch ID: 17-7 402-5534 

Start Date: 27 Oct-15 13:00 

Ending Date: 02 Nov-15 15:00 

Duration: 6d 2h 

Sample ID: 11-3850-9437 

Sample Date: 26 Oct-15 

Receive Date: 27 Oct-1510:10 

Test Type: Reproduction-Survival (7d) 

Protocol: EC/EPS 1/RM/21 

Species: Ceriodaphnia dubia 

Source: Jn-House Culture 

Code: 43DC467D 

Material: Water Sample 

Source: Teck Coal (TECK COAL) 

Sample Age: 37h (3.5 °C) Station: LC_DCDS_WS_2015-10-26_N 

Data Transform 

Untransformed 

Nemenyi-Oamico-Wolfe Test 

Control vs C-% 

Negative Control 1.56 

Auxiliary Tests 

Attribute 

3.12 
6.25 
12.5 
25 
50 
100 

Test 

Zeta 
NA 

Treatment Effect Fligner-Wolfe 

ANOVA Table 

Source Sum Squares 
Between 195.2875 
Error 2423.7 
Total 2618.988 

Distributional Tests 

Attribute Test 

Alt Hyp Trials 

C<T NA 

Test Stat Critical 

170.5 243.2 
98 243.2 
61 243.2 
229.5 243.2 
61 243.2 
109.5 243.2 
30.5 243.2 

Test Stat 

1.385 

Mean Square 

27.89821 
33.6625 

Test Stat 
Variances Bartlett Equality of Variance 22.85 
Distribution Shapiro-Wilk W Normality 0.8187 

Reproduction Summary 

C-% Control Type Count Mean 95o/o LCL 
0 Negative Control 10 17.3 12.78 
1.56 10 20.5 18.04 
3.12 10 19.9 18.45 
6.25 10 16.4 10.24 
12.5 10 21 18.26 
25 10 17.4 11.92 
50 10 18.5 13.73 
100 10 17.9 14.61 

000-469-187-2 

Seed 

NA 

Ties DF P-Value 

13 0.2047 
13 0.5028 
13 0.6687 
13 0.0679 
13 0.6687 
13 0.4499 
13 0.7859 

Critical P-Value 

1.645 0.0830 

OF F Stat 

7 0.8288 
72 
79 

Critical P-Value 

18.48 0.0018 
0.9579 <0.0001 

95% UCL Median 

21.82 19 
22.96 21.5 
21.35 20 
22.56 19.5 
23.74 21.5 
22.88 18.5 
23.27 20.5 
21.19 18.5 

CETIS'" v1.8.7.16 

Report Date: 

Test Code: 

03 Nov-15 12:07(p1 of 2) 

15870d I 04-3659-0393 

Nautilus Environmental 

CETIS Version: CETISv1 .8.7 
Official Results: Yes 

Analyst: Emma Marus 

Diluent: 20%1 Perrier Water 

Brine: 

Age: <24h 

Client: Teck Coal 

Project: 

NOEL LOEL TOEL 

100 >100 NA 

P-Type Decision( a: So/o) 

Asymp Non-Significant Effect 

Asymp Non-Significant Effect 

Asymp Non-Significant Effect 
Asymp Non-Significant Effect 

Asymp Non-Significant Effect 

Asymp Non-Significant Effect 
Asymp Non-Significant Effect 

Decision(a:5%) 

Non-significant Overall Effect 

P-Value Decision(a:So/n) 

0.5668 Non-Significant Effect 

Decision(a:1o/n) 

Unequal Variances 
Non-normal Distribution 

Min Max Std Err CV% 

0 23 2 36.56% 
13 25 1.088 16. 78°/o 
16 23 0.6403 10.18% 
0 24 2.725 52.55% 
11 25 1.211 18.24°/o 
0 26 2.423 44.04°/o 
0 22 2.11 36.06% 
11 24 1.456 25.73% 

Analyst: __ _ 

TU 

%Effect 

O.Oo/o 
-18.5% 
-15.03% 

5.2% 
-21.39% 
-0.58% 

-6.94% 

-3.47°/o 

Jl.(~lj. 
QA:_'-~'~\)-

hf ~J- ,61
11-,· 

!"\ \.J'' '-1 1.., 



CETIS Analytical Report 

Ceriodaphnia 7-d Survival and Reproduction Test 

Analysis ID: 09-8983-8365 Endpoint: Reproduction 

Report Date: 

Test Code: 

03 Nov-1512:07 (p 2 of 2) 

15870d I 04-3659-0393 

Nautilus Environmental 

CETIS Version: CET1Sv1.8.7 

Analyzed: 03 Nov-15 12:07 Analysis: Nonparametric~Control vs Treatments Official Results: Yes 

Reproduction Detail 

c-010 
0 
1.56 

3.12 

6.25 

12.5 

25 

50 

100 

Graphics 

" 

' -

000-469-187-2 

Control Type Rep 1 

Negative Control 23 
13 

21 

0 

24 

26 

19 

11 

Fl 

).12 ,,,l '" 

Rep 2 

19 

22 

20 

24 

21 

18 

22 
23 

Rep 3 
19 

25 

16 

2 
11 

19 

22 
24 

Rep4 

0 

22 

19 

23 

22 
10 

0 

12 

Rep 5 

20 

22 

21 

23 

22 
0 

21 

13 

"c 

.,, 

• 

CETIS™ v1.8.7.16 

Rep 6 

20 

21 

19 

21 

21 

18 

22 

21 

• • • 
• 

• 

Rep7 

17 

19 

23 

15 

20 

21 

19 

17 

Rep 8 

18 

18 

20 

21 

23 

23 

18 

18 

Rep 9 

17 

19 

22 

17 

21 

24 
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Analyst: __ _ 

• 
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Ceriodaphnia dubia Summary Sheet 

Client: 

Work Order No.: 

1 eek Coa.( {Li n.e l'.re<..!G) 
\"i S3P 

Start Date/Time: Deb \xL .2.1/)S 62 I) wh 
Set up by: _ _,,ea01.ll!.!m_,__ ______ _ 

Sample Information: 

Sample ID: 

Sample Date: 

Date Received: 

Sample Volume: 

Test Organism Information: 

Broodstock No.: 

Age of young (Day 0): 

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

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

NaCl Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: 

7-d LC50 (95% CL): 

7-d IC50 (95% CL): 

Cdi?ob 

),o Lt-1.?>) 

Test Validity Criteria: 
1) Mean survival of first generation controls is 2:80 °/o 

2) At least 60°/o of controls have produced three broods within 8 days 

3) An average of 2:15 live young produced per surviving female in the 

control solutions during the first three broods. 

4) Invalid if ephippla observed in any control solution at any time. 

WQ Ranges: 

T ("C) = 25 ± 1; DO (mg/L) = 3.3 to 8.4 ; pH = 6.0 to 8.5 

\ DJl±l5B 
<24-h (within 12-h) 

g/L NaCL 

g/L NaCL 

7-d LC50 Reference Toxicant Mean and Historical Range: 

7-d IC50 Reference Toxicant Mean and Historical Range: 

.2.0(1.'t.-2.J. 
l.'7(\,'l-1,0 

/L NaCL 

/L NaCL 

CV(%): 

CV(%): I Lf-

Test Results: 

LC50 % v/v 

IC25 % v/v 

IC50 % v/v 

Reviewed by: Date reviewed: __ _,_f./-'--o-"l)_._2-o_.,_/_,(-'~'----
1 

Jan 26, 2011; Ver. 2.0 Nautilus Environmental 



Client: 
Sample ID: 
Work Order#: 

Concentration 

Control 
Temperature (°C) 

DO (ma/L) 

PH 

Cond. '"5/cml 
Initials 

Concentration 
l.5"1S%cvlv) 

Temoerature (°C) 

DO (mall) 

PH 
Cond·: luS/cm) 

Initials 

Concentration 

IJ.5'%r:•1,,) 
Temoerature (°Cl 

DO fma/Ll 

DH 
Cond. luS/cml 

Initials 

Concentration 
I (Ill % C11l 11) 

Temperature /°C) 

DO (ma/Ll 

oH 
Cond, luS/cml 

Initials 

Thermometer: 

Hardness* 

* mg/Las CaC03 

Chronic Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

~- 0 ... /. G'J ' re.ck · Star\Date&Time: 0-)~7~R l?.OCl;i 
~*g=--wt-ZCl5?/o-z'b ij'topDate&Time: 1>00Vtf cu lSCOh 
I, 71' - Test Species: Ceriodaphnia dubia 

Days 

0 1 2 3 4 5 tmai s 7/)j 

init. old old old old old 
·. 

old 
.. 

.ffnal new new new new new new 

1110 1r:,:r1 24f> )I; ,\:l ,, LLO a;-.o Ll.0 ::1':';. 0 21.\-.0 2i:::C> 'J,l(,0 250 / 

" I lJ . ' .f Q ();() ll''ir.'1.i .D 1: ~ :1 q.(, '!:', 0 -/74'7 "G', D =l-:!o / 
~ c G, ; r.::i~·c I\ 6 l$.D. .o 'f,g ' I "'!· 'l 1·9 ::rJ'l 6. l) 60 / 
'1 ;re . ") , J.vl f'J /),,,1.1 / :iw:]LI><i :122 "JJ.,')... Old.I 
ft"('\,1·'i f rl/lrvl f\"l\\fl l +-Yn)IYJ OlN +-VVl//fl 'f'rnn1 

Davs 

0 1 2 3 4 5 ;~111 6 7/ 

init. old new old new old new old new old new old new tifl'al 
'.Ji .. \.() 1.15(5 l4D d-11.0 JU,.0 :J" 0 y, u ::is-<' :ll\-tl 1c,n 7}{1) QC.J:> / .. 
A 
(,.;,-, 

"" 
1 ::J.. C\ B 7_ . ::i '1 lfjZ-1- ~ ~- I 'H, ::i ''6 -iC-, 1'.5 .6 'l-0 / 

.:s. (J :;i.q 116 \l; .D 7)() RD S: I 'f·q 'l · I :.i..s X6 ::r. CJ I 
1J;(,,,, 'T.20, /'?-::;~ !3n ::13\ '/"2, {!) 7--"'o0 
,:rnn1 nYl\!)I) R1~YYI +w!VVl :JIN flljl}fj/) fJY\iM 

I ' / I 

Davs 

0 1 2 3 4 5 flwct! 6 7 .. 
init. old new old new old new old new old new old new firi~I 

'21'.j () i7c(I 'Li/) )l;,D 'iJ\0 ... o zu.o 2<;> 0 :::t't.D Ji::)_ ) 'IC(,{) ')!:JO / 
'?< l ' 1" 1 ::}; '-1 ~). '},.- TC\ (] ).- )<C g1 "/·lo 'l '8 1::'.1-. ~ 3.C> +:c;-- / 
01 
( 7· ~ ~ 86 ~) &.o 9.I {) 1', 1 <l·O r;. \ '+.l 9- \ =t. '1 I/ 

'1.02) 1250 , 1)1 r'l1 ;;('6=t , lC/() ;;t '2> Ci 
-~~VlfV'\ -tWllV) f'W 171 " "' l :JN + rr/#1 -Rrll1/} 

Davs 

0 1 2 3 4 5 C~c1,\6 7/ 

in it. old old old old old old 
. 

Kn al new new new new new new 
'}i[,O 71?,0 1YIO )t;,O 17).{ ,0 h u 7li 0 .:1~-o :::tlj..C 5D l'1 · (j i '2S' () / 
1- r "'-1 -:! t\ £1_;_ "1 ci '9/ ":~ 8.1- ,...,..i:, ~-1 ,/.-? e1 =.p:::; / 

t-/) L G'i £1?~ 8,1 ?, ;,. i. '/ if?.'7./ '3· I 1\'·2 .2.- B,?_ o.. \ / 

::1 ... ; j -::J-1 I -::'.i-1 0 - -1-+ =tis q..(b -+1-~ -
1-(Y\ff! -tl11wJ n11W 1 f' 1~VJ!'i :Jw H'Y1#1 -ff'l)(Y) 

__ 'f~ __ DO meter:.~/ __ _ pH meter: -"';J..._ __ _ Conductivity meter: / 
~~---

Analysts: 

Reviewed by: 
Date reviewed: 

Sample Description: 

Comments: Broodboard Used: 

Version 1.3 Issued May 22, 2015 
., , ,. ~ . I . } 

Nautilus Environmental Company lnc. 



Chronic Freshwater Toxicity Test 
C. dubia Reproduction Data 

Client: 
Sample ID: 
Work Ord, 

ti ~45s-Jt1\ 7d5 tzrd I,,.., (""') 
Concentration: IVY/l vo, Concentration: /,~ ,(~ 

Days 
A B C D E F G H I J I nit A B c D E F G H I 

1 - _,,,.,, ./ .,/ / / / i/"' .,/ ". '! ,/ ,/ ,./ / ,/ v ,/ ,/ ,,/ 

2 ~ ·,.- / v / ./ ,.,,.... / ./ / ""[ / ./ ,/ 
v ,,,. ..,,. v . ,/ v 

3 I LJ. / / / / / v' - """ / / / / / / ,/ ,/ ,/ 
4 ·./ .. 3 ;;{ J cf ( u. y. Lj. OIN ~ r -L\ .. '+ Lj. ~ .. 

K (,.-, r__ --r 1 rr 1_::1- /_,., { __ l-.7 ( >r b ' 1:::-r --;--5 _..., 
6 iO '1 11 j() I "7 1--i I:..; (') l I I 10 ' I I I I '. I~ I . ; .1;, -i (' 

. 

7 

8 ·--
I.~ (lj a.o 14 .;;!. I ;.LY. 

°""" 
')( ;.,(! 21 lYlWI 1;2 '71 ;;J.") hi. I .,, • z21 .1.i l<JJ Total 

Concentration: ... ·- Concentration: '" t:::::" 
Days .. 

A 8 C D E F G H I J lnit A B c D E F G H I 

1 / ./ ,,,, 
~ / / ./ . ./ ,/ /. ·Ii:? v ,./ / / / / / .,,...- v 

2 J / ; ./ v v' v i/ v' v n ':! 1/ ,/ \/ i/ v v' ,/ / 
._,.,. 

3 i/ / / :/ ',/ ',/ ,/ 1/ / /- 1 / / ,/ ,/ ,/ / / ,/ / 

4 ? 3 iL 3 ·4 3 4- L Li- L\. 01/11 3 s l v 3 l ~ 3 4-
(\' K (~ Ci (~ -r h '1 -r- nl'll '1 'T 4- -- 7' 9. :'./-5 _, I - --

6 11 \ () i '.,' \ l \'.,,: II . \ (') . (j 'I I ';.!,' IY\Y~ In Id I Vi '.1 Ir, I ',.;. I ""-. 

' -7 

8 

Total '1' '11 I :J:'.2- p :J'2.. '] l f)(\ J I l:Jl{ .J."' tMIV (j .Ji ~:z. I() '.11 :.L . ./..2.. n '" 

Days Concentration: :;:.0 Concentration: it:JQ 
A 8 C D E F G H I J I nit A 8 c D E F G H I 

1 ,/ ,/' i/ ,/ ./ ,/ / ,,/ .,,...- ,/ 14' v ,/ </ ,,/ ./ ./ ,/ / ,,/ 
2 \/ v ,/ v' v ,/ / ./ v / wt v v ,/ ,/ ,/ ,/ v / v 
3 ,/ / / ,,,. ./ v ,/ ,,/ / ,/ 1nl ,/ v / ,/ ,/ ,/ 1/ ,/ ,/ 
4 11- 4- 3 " l, 0 3 ~ a 4 " 

,/ (, Lt- 3 w. ·./ v 2 .::/ ::> 

iS" c..p /.-, I:-+-· )cl- k' 'T I s h Pl, I "-T 1-.. c.. l<'V 1/ v r 5 5 

6 I( II I;, if -/ I) Lf I )(· II. ""m If' /Cl /I': 13 I(') '2. ,/ 7 ,If' - ' I ' 7 

Start Date & Time: 01'.?"{j; J+'~@ I~~ 
Stop Date & Time: QO "/l~ / 

Setuobv: Fm 

Concentration: • ,,l;R 

J !nit A B c D E F G H I J I nit 
,/ m1 ,/ ,/ ',/ ./ ,,/ v / ,,,,- v -
,/ Nll1 \/ ,/ ./ / v ...-- ,/ ,,/ v v l~M' 

v )WI ,/ / 
_,, 

'.-< ',/ ,/ ' , ,/ ,/ ./ "1111: 

s ow t 
,.,, 

3 -~- s 3 '? L\ ~ 3 ;JlilJ 
.:..! 11Af1A - ~ b ,/ » q ..<' 1 lll 1 ()' . 

~ -
If' ""'" I (" r I ./ I J '/ Ff .i r' I (] 

I 'T llWI '.1'- Iv! 1'1 0 l""S" inl.\ IA<.::: l:Jp 2c:: --11 Tnrn 
Concentration: .;.;~ 

J I nit A B c D E F G H I J I nit 
/ '/If / ,/ / ,/ .~ ,/ v ""' v ' ~ 1-1,, 

J 1Y! ~ v ,/ ,/ c-/ u 
. .,.. ./ ,,, ./ i/ ~Al' 

I/ - rrn ·"' ,/ ,/ / ,/ 1/ ;/ 1/' / ,/ }')Jfi 41 v 
\..\ v '-\ 3 5 3 L). v ;;;i :JIN 

h" -., <"' /' '.:> / 7 X' >t {-..., 
q . . /('J /( II '1 1-;,. q If°' II }"' I '111~ 
I I ,. J -

;q 't!if'I! / 2., 2:: Fi //', ;)/ )/ '7. J 'Ir I II ;() tml'J ,. 
' .I 

Concentration: 
J I nit A B c D E F G H I J I nit 
,/ Vlf' -...,,, '11L7 
1/ '1:1!111 
3 :Jl/'ll 

h • '/!/Y, 
I I fjfllH 

8 

Tota1fl '.l W d.,.1 'J'-2, \+ (;k', '.LI ,f_'-'/ h '.LI flfll! I:"" '.k1 '.Lr .:;i-, 1-:;!;, i::l fl Id I 1"1 ;/,/ 'FJ!!!l, 

Notes; X = mortality. 

Sample Description: __ C""'''-"'""U'-------------------------------------------------------------
Comments: Total II Young only based on the first 3 Broods. Fourtti and subsequent broods not Included Jn total count. 

Reviewed by: 1.JcCrL Date .eviewed: f.f'()'l ' J q / '-\ 
' 

V1nsfon 2.1 Issued Ju1y29. 2(109 
Nalllilus Environmental 



CETIS Analytical Report Report Date: 

Test Code: 

03 Nov-15 12:00 (p 1 of 2) 

15870e I 08-0076-3609 

Ceriodaphnia 7~d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 04-8053-7222 

Analyzed: 03 Nov-1511:59 

Batch ID: 

Start Date: 
03-6441-8940 

27 Oct-15 12:00 

Ending Date: 02 Nov-1513:00 

Duration: 6d 1h 

Sample ID: 09-9298-8395 

Sample Date: 26 Oct-15 

Receive Date: 27 Oct-1510:10 

Sample Age: 36h (2.5 °C) 

Linear Interpolation Options 

X Transform Y Transform 

Log(X+1) Linear 

Point Estimates 

Level % 95% LCL 

EC5 >100 N/A 

EC10 >100 N/A 

EC15 >100 N/A 

EC20 >100 N/A 
EC25 >100 N/A 

EC40 >100 N/A 

EC50 >100 N/A 

6d Survival Rate Summary 

C-% Control Type 

0 Negative Control 
1.56 

3.12 

6.25 

12.5 

25 

50 

100 

6d Survival Rate Detail 

C-o/o Control Type 

0 Negative Control 

1.56 

3.12 

6.25 

12.5 

25 

50 

100 

000-469-187-2 

Endpoint: 

Analysis: 

Test Type: 

Protocol: 

Species: 

Source: 

Code: 

Material: 

Source: 
Station: 

Seed 

218918 

95% UCL TU 

N/A <1 

N/A <1 

N/A <1 

N/A <1 
N/A <1 

N/A <1 

N/A <1 

Count Mean 

10 

10 

10 

10 

10 

10 

10 

10 

Rep 1 Rep 2 

1 1 

6d Survival Rate CETIS Version: CETISv1 .8.7 

Linear Interpolation {ICP!N) Official Results: Yes 

Reproduction-Survival (7d) Analyst: Emma Marus 

EC/EPS 1/RM/21 Diluent: 20% Perrier Water 

Ceriodaphnia dubia Brine: 

In-House Culture Age: <24h 

3B2FCCEB Client: Teck Coal 

Water Sample Project: 
Teck Coal (TECK COAL) 

LC_LC5_WS_2015-10-26_N 

Resamples Exp 95% Cl Method 

200 Yes Two-Point Interpolation 

95o/o LCL 95o/o UCL 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

Calculated Variate(AIB) 

Min Max Std Err Std Dev CV% o/oEffect A 

0 0 0.0% O.Oo/o 10 

0 0 O.Oo/o 0.0%1 10 

0 0 O.Oo/o O.Oo/o 10 

0 0 O.Oo/o 0.0%i 10 

0 0 0.0% O.Oo/o 10 

0 0 0.0% O.Oo/o 10 

0 0 O.Oo/o 0.0o/o 10 

0 0 O.Oo/o 0.0% 10 

Rep 3 Rep4 Rep 5 Rep 6 Rep7 Rep 8 Rep9 

1 1 1 1 1 1 1 

CETIS™ v1.8.7.16 Analyst: __ _ QA: 

B 

10 

10 

10 

10 

10 

10 

10 

10 

Rep10 

1 

1 

.j(j{L 
ti·~ IJ- i'i/1-! 



CETIS Analytical Report 

Ceriodaphnia 7-d Survival and Reproduction Test 

Analysis ID: 04-8053-7222 Endpoint: 6d Survival Rate 
Analyzed: 03 Nov-1511:59 Analysis: Linear Interpolation (ICPIN) 

6d Survival Rate Binomials 

C-% Control Type Rep 1 Rep2 Rep 3 Rep4 Rep 5 
0 Negative Control 1/1 1/1 1/1 1/1 1/1 
1.56 1/1 1/1 1/1 1/1 1/1 
3.12 1/1 1/1 1/1 1/1 1/1 
6.25 1/1 1/1 1/1 1/1 1/1 
12.5 1/1 1/1 111 111 1/1 

25 1/1 111 111 111 1/1 
W 1M 1/1 1/1 1/1 1/1 
100 1M 1/1 1/1 1/1 1/1 

Graphics 

,, 

'·' 

°' 

000-469-187-2 CETIS'" v1 .8.7.16 

Report Date: 

Test Code: 

03 Nov-15 12:00 (p 2 of 2) 

15870e I 08-0076-3609 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Rep 6 Rep 7 Rep8 Rep9 Rep 10 

1/1 1/1 1/1 1/1 1/1 

1/1 1/1 1/1 1/1 1/1 

1/1 1/1 1/1 1/1 1/1 

1/1 111 111 111 1/1 

111 1/1 111 111 1/1 

111 1/1 111 1/1 111 

1/1 1/1 1/1 1/1 1/1 

1/1 1/1 1/1 1/1 1/1 

Analyst: __ _ QA: 



CETIS Analytical Report 

Ceriodaphnia 7~d Survival and Reproduction Test 

Analysis ID: 15-0956-3323 

Analyzed: 03 Nov-15 12:00 

Batch ID: 03-6441-8940 

Start Date: 27 Oct-15 12:00 

Ending Date: 02 Nov-1513:00 

Duration: 6d 1h 

Sample ID: 09-9298-8395 

Sample Date: 26 Oct-15 

Receive Date: 27 Oct-15 10:10 

Sample Age: 36h (2.5 °C) 

Linear Interpolation Options 

Endpoint: Reproduction 

Analysis: Linear Interpolation {1CPIN) 

Test Type: Reproduction-Survival (7d) 

Protocol: ECIEPS 11RMl21 

Species: Ceriodaphnia dubia 

Source: In-House Culture 

Code: 3B2FCCEB 

Material: 

Source: 
Station: 

Water Sample 

Teck Coal (TECK COAL) 

LC_LC5_WS_2015-10-26_N 

Report Date: 

Test Code: 

03 Nov-1512:00 (p 1 of 2) 

15870e I 08-0076-3609 

Nautilus Environmental 

CETIS Version: CET1Sv1.8.7 

Official Results: Yes 

Analyst: Emma Marus 

Diluent: 20% Perrier Water 

Brine: 

Age: <24h 

Client: Teck Coal 

Project: 

X Transform YTransform Seed Resamples Exp 95% CL Method 

Log(X+1) Linear 1556147 

Point Estimates 

Level o/o 95% LCL 95% UCL TU 

IC5 21.76 1.436 NIA 4.595 
IC10 

IC15 

IC20 

IC25 

IC40 

IC50 

58.59 

72.31 

89.19 

>100 
>100 

>100 

9.088 

44.14 

58.26 
NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

Reproduction Summary 

0 
1.56 

3.12 

6.25 

12.5 

25 

50 

100 

Control Type Count 

Negative Control 10 

10 

10 

10 

10 

10 

10 

10 

Reproduction Detail 

0 
1.56 

3.12 

6.25 

12.5 

25 

50 

100 

Control Type Rep 1 

Negative Control 22 

23 

24 

22 

22 

13 

22 

13 

000-469-187-2 

1.707 

1.383 

1.121 
<1 

<1 

<1 

Mean 

21.2 

21.1 

20.4 

22.2 
21.2 

18.9 

20.9 

16.4 

Rep 2 

19 

21 

19 

21 

26 

22 

24 

27 

200 Yes Two-Point Interpolation 

95% LCL 95% UCL 

NA 69.64 

NA 

NA 

NA 

NA 

NA 

NA 

11 

2.266 

1.717 

NA 

NA 

NA 

Calculated Variate 

Min 

19 

17 

0 
20 

10 

13 

14 

0 

Rep 3 

20 

23 

19 

23 

23 

17 

22 

20 

Max 

25 

23 

25 

24 

26 

22 

24 

27 

Rep4 

19 

22 

0 

23 

10 

18 

23 

22 

Std Err 

0.6289 

0.6904 

2.386 

0.3887 
1.381 

1.038 

1.12 

2.81 

Rep 5 

21 

18 

25 

23 

21 

21 

14 

22 

CET!S™ v1.8.7.16 

Std Dev 

1.989 

2.183 

7.545 

1.229 

4.367 

3.281 

3.542 

8.884 

Rep 6 

24 

23 

24 

21 

21 

21 

23 

2 

CV% 

9.38°/o 
10.35o/o 

36.99o/o 
5.54% 
20.6% 

17.36% 
16.95°/o 
54.17°/o 

Rep 7 

25 

23 

25 

20 

23 

21 

21 

0 

%Effect 

0.0% 
0.47% 

3.77% 
-4.72% 

0.0% 

10.85% 
1.42% 

22.64% 

Rep 8 

20 

20 

22 

22 

23 

22 

24 

21 

Rep 9 

21 

21 

25 

24 

24 

14 

15 

17 

Analyst: __ _ 

Rep 10 

21 

17 

21 

23 

19 

20 

21 

20 



CETIS Analytical Report 

Ceriodaphnia 7-d Survival and Reproduction Test 

Analysis ID: 15-0956-3323 Endpoint: Reproduction 
Analyzed: 03 Nov-15 12:00 Analysis: Linear Interpolation (ICP!N) 

Graphics 

'" 

000-469-187-2 CETIS'M v1.8.7.16 

Report Date: 

Test Code: 

03 Nov-15 12:00 (p 2 of 2) 

1587oe I os-0076-3609 

Nautilus Environmental 

CETIS Version: CET1Sv1.8.7 

Official Resul~s: Yes 

Analyst: __ _ 

.., . 
01J1J..._ 

QA: ' . 
('\'JV. fq/ I 



Client Vck::..-Coa \ C( IV\J2-(JA"2.-L) 

w.o.#: 1s-r)q-e> 

Sample ID Sample Date 

LC LCDSSLCC WS 2015-10-26 N Oct. 27/15 

LC DC1 WS 2015-10-26 N Oct. 27/15 

LC FRDSDC WS 2015-10-26 N Oct. 27/15 

LC DCDS WS 2015-10-26 N Oct. 27/15 

LC LC5 WS 2015-10-26 N Oct. 27/15 

20% Perrier control water Oct. 27/15 

Reviewed by: 

Version 1.0 Issued June 26, 2006 

Hardness and Alkalinity Datasheet 

Alkalinity Hardness 

Volume of Total 
Sample (ml) 0.02N (ml) of 0.02N Sample 0.01M Hardness 
Volume HCUH2S04 HCLIH2S04 Total Alkalinity Volume EDTA (mg/l 
(ml) used to pH 4.5 used to pH 4.2 (mg/lCaC03) (ml) Used (ml) CaC03) Technician 

50 q,-::~ q i( IC/'7- ( tJ10 4-~ '-(/;/() /(/_./ 

50 q, Cf. -z,.... /0.0 50 q,?;; IJ.b I 

50 j( 1 q_() (-;'./-(::;, c.010 C:,2,-- '5;).0 
50 (,. '{ 1-. 0 I ·:z, 1 50 1.0 (';')% 

50 ~.S gc;- ( b:;:l C.U10 ~" 9, ::;?,f.lQ 
50 Cf. {1 c~ q (.,,., 50 s: 6 ltYJ ' J 

Notes:L tiluted sample to 100 ml with D.I. water. 

,j(rlL Date Reviewed: -(,I b J • rZ/r ~/ 

Nautilus Environmental 



 

APPENDIX B – Rainbow Trout Embryo (Oncorhynchus mykiss) Toxicity Test Data 



/ 

/ 

Rainbow Trout Embryo Summary Sheet 

Client: Tee\<... start Dateffime: 0<:::fow i1 iolS ~ lb!S~ _:..;:_ ______ ~ 
Work Order No.: _1-"">...cB=-· ic'°"'R..._ ____ _ Test Species: Oncorhynchus mykiss 

Sample Information: 

Sample ID: 
Sample Date: 

E;l-\ _f,t~.J-· ~\r-1>-~I 5"-1 <>-1 \o_,._\ 
ccro~ t..1.o, J<>IS-

Date Received: 
Sample Volume: 

Dilution Water: 

Type: 
Hardness (mg/L CaC03): 

Alkalinity (mg/L CaC03): 

Test Organism Information: 

Dechlorinated Tap Water 
!O 
10 

Batch No.: \01..llS' 
Source: \f°'N:i;\;~-'-~-~-s,;-~~~-'l-ro-...,-i-f-\-i:~c..fi-~~\ 

1 
Number of male broodstock used: 

Loading Density: ~\ _,o_o_;,,,,_I =L __ D_""'--'-CA'-'I\"--, & c Number of female brood stock used: 

SOS Reference Toxicant Results: 

Reference Toxicant ID: ~.:IE. ~O ----------Stock Solution ID: l'SSo\ 
Date Initiated: Qd:o ~ '2--1, wt5 
7-dEC50(95%CL): ?,.o l2,"\-3~'2..) ~IL S.l:>S. 

Reference Toxicant Mean and Range: I.\, o (2,2-1,4) ~\L <>bS 
Reference Toxicant CV(%): ~l,p 

Test Results: 

Reviewed by: 

Issued: July 8, 2015; Yer. 1.1 

--'"-"-----~----~ 

trAb~10 Ii ,qb\\'\~~ 
( rNJ>J\ :\: s. \)) 

____ ,,.,.-.. / 

Date reviewed: fJ00 · 20/t-J. ,,-__ .,.c_::,.:::...:..__,;;.;;;;..;1-'-"-

Nautilus Environmental Company !nc. 



I 
I 

7-d Chronic Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

Client: j e &... Start Date & Time: 
G+1- E.£.2---WS ... 7..,IS"--fo .... ""t(, .. j'..) StopDate&Time: f0;,J:? 1 Sample ID: 

Work Order#: t:Z \$\:f\ Test Species: Oncorhynchus m kiss 

Concentration 

Initials 

Concentration 

Initials 

Thermometer: ·~""f.::.l DO meter: \)-'.l ·LI ';. 

Control lea " 
Hardness* iO >I /. 

Alkalinitv* 10 i <; 0 " -~--
• mg/L as CaC03 

Sample Description: 

Comments: 

Version 1.1 Issued May 22, 2015 

pH meter: f\-( ... \ { "z Conductivity meter: C" l { 3, -, __ Analysts: 

Reviewed by: 
Date reviewed: 

S'>D ,f\w\)
1 
'/"IL 

·1/:£. 
' (f~ ,,/ 

h/CJU..-w/ Ii; 
. ! 

Naumus Environmental Company Inc. 



Client: 
Sample ID: 
Work Order #: 

Treatments 

cj,, li\J\ 
I 

c.,,orr£ 

/oO 

Tech Initials 

Comments: 

Reviewed by: 

Embryo-/'.le~!:!1 fry' Toxicity Test 
Daily Mortality 

'f,.., 
T eJe... Start Date & Time: _~O~d~'l--,...;-fot-1 ·.,..~~R~-~l~~~!<;~h~-
,2 11 -64-1-:'.::W S-2<. IS-IP--.Zk.-N Stop Date: _ _,_l"'~O,,_\l,,_,_, _·_,~"'-·-1/-''"'5'--'E'."-"'/-'-il...,o"'O"-· _,_!;\_,___ 

1"5""?,kP1, TestSpecies: ___ o~,~"''"'u_,'~1::~/~s~.s~-----

Day of Test - No. of Mortalities Total 
Total Total No. Total 

Rep ( 1- 3 '5" G, . .-} ~« Undeveloped '\\"'-~ Exposed 
'-!.' °"~"" A /) 0 " ['") 0 /) I 0 0 '{'<'-1 ?._ f'\ "'' B I I u . ":> r1 7:,o 

c 0 I ''> "-'.,Q 

D I n <..-, '05 -:i,o 
A /'I ~ ~Llo so 
B I n '.'J ' '2, 1 '2,0 
c 11 

' 0 '', ·v1 1>D I 

D 'Al ~ •• 1!.1 iJI -.!/ w (7 u 7,1,b ?,o 
A 
B 
c 
D 
A 
B 
c 
D 
A 
B 
c 
D 
A 
B 
c 
D 
A 
B 
c 
D 
A 
B 
c 
D 

11\)1\i\. ~ ~ "" r l'L J!-1 ''\}1'\./ '\""'-- "\1vv\,, "i,V\<L.. 

~ ,I J ·" 

Date reviewed: f4 I:! -J • 2-c / 1( 
---~---+1'"""'~----

Version 1.o; Issued Novembers, 2013 Nautilus Environmental 



CETIS Summary Report Report Date: 

Test Code: 

12 Nov-1512:53 (p 1 of 1) 

15869 I 05-1797-9701 

Salmonid Embryo Survival and Development Test Nautilus Environmental 

Batch ID: 00-8430-3542 Test Type: Development Analyst: Yvonne Lam 

Start Date: 27 Oct-15 16:15 Protocol: EC/EPS 1/RM/28 Diluent: Dechlorinated Tap Water 

Ending Date: 03 Nov-15 11 :00 Species: Oncorhynchus mykiss Brine: 
Duration: 6d 19h Source: Vancouver Island Trout Hatchery Age: 

Sample ID: 17-3819-8852 Code: GH_ER2 Client: Teck Coal 

Sample Date: 26 Oct-15 Material: Water Sample Project: 

Receive Date: 27 Oct-1510:10 Source: Teck Coal (TECK COAL) 

Sample Age: 40h (4.5 "C) Station: GH_ER2_WS_2015_ 10_26_N 

Comparison Summary 

Analysis ID Endpoint NOEL LOEL TOEL PMSD TU Method 

03-3005-0191 Proportion Normal 100 >100 NA NA Fisher Exact Test 

Proportion Normal Summary 

C-o/o Control Type Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev CV0/o 'Yo Effect 

0 Negative Control 4 0.875 0.7166 1 0.7667 1 0.04977 0.09954 11.38°/o o.0°1o 
100 4 0.8833 0.8527 0.914 0.8667 0.9 0.009623 0.01925 2.18% -0.95% 

Proportion Normal Detail 

C-0/ll Control Type Rep 1 Rep2 Rep 3 Rep4 

0 Negative Control 1 0.9 0.7667 0.8333 

100 0.8667 0.9 0.9 0.8667 

Proportion Normal Binomials 

CM% Control Type Rep 1 Rep2 Rep3 Rep4 

0 Negative Control 30/30 27/30 23/30 25/30 

100 26/30 27/30 27130 26/30 

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



CETIS Analytical Report 

Salmonid Embryo Survival and Development Test 

Analysis ID: 03-3005-0191 

Analyzed: 12 Nov-15 12:50 

Batch ID: 00-8430-3542 

Start Date: 27 Oct-1516:15 

Ending Date: 03 Nov-1511:00 

Duration: 6d 19h 

Sample ID: 17-3819-8852 

Sample Date: 260ct-15 

Receive Date: 27 Oct-1510:10 

Sample Age: 40h (4.5 °C) 

Data Transform 

Untransformed 

Fisher Exact Test 

Zeta 

Endpoint: Proportion Norma! 
Analysis: Single 2x2 Contingency Table 

Test Type: Development 

Protocol: EC/EPS 1/RM/28 

Species: Oncorhynchus mykiss 

Source: Vancouver Island Trout Hatchery 

Code: 

Material: 

Source: 
Station: 

GH_ER2 

Water Sample 

Teck Coal (TECK COAL) 

GH_ER2_WS_2015_ 10_26_N 

Alt Hyp Trials Seed 

C>T NA NA 

Report Date: 

Test Code: 

12 Nov-1512:50(p1 of 1) 

158691 05-1797-9701 

Nautilus Environmental 

CETIS Version: CETISv1 .8.7 

Official Results: Yes 

Analyst: Yvonne Lam 

Diluent: Dechlorinated Tap Water 

Brine: 

Age: 

Client: Teck Coal 

Project: 

Test Result 

Passes proportion normal 

Control vs C~0/o Test Stat P-Value P-Type Decision(a:5°!n) 

Negative Control 100 1 1.0000 Exact Non-Significant Effect 

Data Summary 

C-6/o Control Type NR R NR+ R Prop NR Prop R %Effect 

0 Negative Contr 105 15 120 0.875 0.125 0.0% 
100 106 14 120 0.8833 0.1167 -0.95% 

Proportion Normal Detail 

C-o/n Control Type Rep 1 Rep 2 Rep 3 Rep4 

0 Negative Control 1 0.9 0.7667 0.8333 

100 0.8667 0.9 0.9 0.8667 

Proportion Normal Binomials 

C-6/o Control Type Rep 1 Rep 2 Rep3 Rep4 
0 Negative Control 30/30 27130 23/30 25/30 
100 26/30 27/30 27/30 26/30 

000-469-187-1 CETIS™ v1.8.7.16 QA JGr,_ 
f'Jr"J1.l ,. ?.£1/11 · 

Analyst: __ _ 



Client: \~ck 

W.0.#: I 5~G°) 

Sample ID 

(;.\-\ J::.iz 1-
l'ln. \,,.I of 

Reviewed by: 

Sample Date 

Oc.t-·z:r /\') 
~ 

Version 1.0 Issued June 26, 2006 

Sample 
Volume 
(ml) 

c..o 
~ 

Notes: 

Hardness and Alkalinity Datasheet 

Alkalinity Hardness 

Volume of 
(ml) 0.02N (ml) of 0.02N Sample 0.01M Total 
HCUH2S04 HCUH2S04 Total Alkalinity Volume EDTA Hardness 
used to pH 4.5 used to pH 4.2 (mg/lCaC03) (ml) Used (ml) (mg/L CaC03) Technician 

1.L ·11 I <;:;o 50 '8, ·:z,,. I & '·/· kl., 

Q,(a o,·1 lo ~ () .. '5 IO E:;(_. 

d~ Date Reviewed: /'Jo U ,. Z.o / 1 ,,_~ 
I 

Nautilus Environmental 



Rainbow Trout Embryo Summary Sheet 

Client: '\eek ( L-11\i... CNiJLKj Start Date/Time: Oc.{PSR..f 1-11 Ult<; f! lblS-\.-. 

Work Order No.: ISST~ 
----'-"'-----~ 

Test Species: Oncorhynchus mykiss 

Sample Information: 

Sample ID: tt_i...cD SSLC.C.:\1'11'$ _201<; -\o -lb--N 
Sample Date: Oot.oW- ~. t.o6 
Date Received: Dcof<>b.iu ?-1

1 
"v:ilS-

Sample Volume: 1' 't--o i.-

Dilution Water: 

Type: 
Hardness (mg/L CaC03): 

Alkalinity (mg/L CaC03): 

Test Organism Information: 

Dechlorinated Tap Water 
'IQ 

0 

I 0'2.;lfC" Batch No.: 1 :> "2 

Source: \!c11\~C "!.-s\o.~ "\t<>ll{ · Hor(-(C~''l i Number of male broodstock used: .;; 
Loading Density: I. o o c)j L l':>V\'\cc.1\ &<.. Number of female broodstock used: tj 

SOS Reference Toxicant Results: 

Reference Toxicant ID:· -'-1"<._1'""'-""(::""'8'---0 ______ _ 
Stock Solution ID: \ 5 So I 
Date Initiated: <Dc:fobd' ,_, 1

1 
-wlS 

7-dEC50(95%CL): 3_o (2.-..<j-s,1-) Ml)IL SQS 

Reference Toxic~nt Mean and Range: '-LO (1-,?.,,- 1, ~) ~i l $'.OS 
Reference Toxicant CV(%): ·-:i,1., 

-~=----------~ 

Test Results: Sample ID 
LL-.Lt!:>S$LU.,"" _ -i.;<;:. ~--,.---

I EC25 % lv/v) 195% CL) ">loo 10 -u, . ...., /----
I EC50 % lv/vl 195% CU '> (00 

-------
-

. 

Reviewed by: 11 ~ fl / 
Date reviewed: N(\J - e";?f..j 

I 

Issued: July 8, 2015; Ver. 1.1 Nautilus Environmental Company Inc. 



Client: 
Sample ID: 
Work Order #: 

7-d Chronic Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

Thermometer: Temp - 4- DO meter: ]Jo ~ } J? pH meter: pk f / 3 Conductivity meter: C- 2-/J 
I 

Control /00 of., 
I Hardness* II'. 4-i!,o , ,- ,' 

,.-'" 

I Alkalinitv* lO l''\ .!... _.---,.,.---

Y'(l-1 ,4'<1~ fS1) 

Reviewed by: --'v,,,1_6_(,'-__ _,,_ 
Date reviewed: M «;..>J r l:-0 I { \' ......... 

[ ' ~ 

Analysts: 

* mg/L as CaC03 

Sample Des~ription: 

Comments: 

Version 1.1 Issued May 22, 2015 Nautilus Environmental Company Inc. 



Client: 
Sample ID: 
Work Order#: 

Concentration Rep 

_,,,, <> (_.; j ;) 1 

(,o"~.:>Q 1 () 

2 • 
3 
4 

b .'l') 1 
2 
3 
4 

l'b;:'." 1 
2 
3 
4 )-.,,... 1 
2 
3 
4 

.:::;o 1 
2 
3 
4 

too 1 
2 
3 
4 ..,v 
1 
2 
3 
4 
1 
2 
3 
4 

Tech Initials 'fi.. 

Comments: 

Reviewed by: 

Version 1.0 Issued June 26, 2006 

Embryo Toxicity Test 
Daily Mortality 

Day of Test - No. of Mortalities Total 
Dead 

2 3 4 5 6 7 Eggs 

0 0 ? l.J e:> Cl D 

' 0 
0 
0 

0 
I I 0 

' 0 I 

! ! 0 
I I v 
I 0 
I ' n 
i 'J I 

I D 
I i ' 0 
i i I n 

'i, 0 
\ I {) 

ii I I D 
" 

I 

I I 0 I 

~ I ! 0 

' ! i l 0 
I [ ! ·JJ -0 ' 

I I.I ' I I I 
~ .. -i,. I J ·.j () 0 

1k SSiJ ;l. f-b \I.I 'y::\, \,IW/ 

Total Total No. Total 
Undeveloped Embryo Exposed 

In Z/"t 30 
q. 2b 50 

·-, ' L. «:,, ''-0 
·4 ·v';., ..,,, () 

"'-' 'Li'> -:;-o 
. ..,__ 2,.; I '3-0 

l •2....'7j 5,-o 
·z ?./1 ~D 

4 zr,,... ·~ --z;> 

r~ "Z..-+ '"O 
I -, 71 ·~a 

''l. 7.1 ~D 
c ?.,<; 3-u 

1L ? !;-. '3. 0 

't.l- uo ·~o 

<. 'L 1 30 
c:; l.,/:S, ""' ...... _,_, 

<~ ''V-f 'C,.6 

"'< ·01 ".Y;) 

LJ, -z..v-, '°50 
'"<: 2:1 ::Sv 
s 2-S '""C) 

'Z- l.1 :so 
tJ z..'L z,o 

\\\J\A...-.-' '\'\/\\../ '-'\.vu_... 

li -J _/ 
Date reviewed: l "o,,; .. 2-0 /I ~i 

~~~~~~~--+,~~~~~ 

Nautilus Environmental Company Inc. 

\ 



CETIS Analytical Report Report Date: 10Nov-1507:50(p1 of 2) 

15873a I 11-8329-7026 Test Code: 

Salmonid Embryo Survival and Development Test Nautilus Environmental 

Analysis ID: 11-5678-4505 

Analyzed: 10 Nov-15 7:50 

Batch ID: 

Start Date: 

04-0695-8960 

27 Oct-1516:15 

Ending Date: 03 Nov-1511:00 

Duration: 6d 19h 

Sample ID: 13-5006-3600 

Sample Date: 26 Oct-15 

Receive Date: 27 Oct-15 10:10 

Sample Age: 40h (2.5 °C) 

Linear Interpolation Options 

X Transform Y Transform 

Log(X+1) Linear 

Point Estimates 

Level % 95% LCL 

EC5 >100 NIA 
EC10 >100 NIA 

EC15 >100 N/A 

EC20 >100 NIA 

EC25 >100 NIA 
EC40 >100 NIA 

EC50 >100 NIA 

Proportion Normal Summary 

C-% Control Type 

0 Negative Control 
6.25 

12.5 

25 

50 

100 

Proportion Normal Detail 

C-% Control Type 

0 Negative Control 
6.25 

12.5 

25 

50 

100 

Proportion Normal Binomials 

C-% Control Type 

Endpoint: Proportion Norma! 
Analysis: Linear Interpolation (ICP!N) 

CETJS Version: CETISv1 .8.7 

Official Results: Yes 

Analyst: Yvonne Lam Test Type: Development 

Protocol: ECIEPS 11RMl28 Diluent: Dechlorinated Tap Water 

Species: Oncorhynchus mykiss Brine: 

Source: Vancouver Island Trout Hatchery Age: 

Code: 507855FO 

Water Sample 

Client: Teck Coal 

Material: Project: 
Source: Teck Coal (TECK COAL) 

Station: LC _LCDSSLCC _ WS _2015-10-26_N 

Seed Resamples Exp 95% CL Method 

205503 200 Yes Two-Point Interpolation 

95% UCL TU 95% LCL 95% UCL 

NIA <1 NA NA 
NIA <1 NA NA 
NIA <1 NA NA 
NIA <1 NA NA 

NIA <1 NA NA 

NIA <1 NA NA 

NIA <1 NA NA 

Calculated Variate(A/B) 

Count Mean Min Max Std Err Std Dev CVo/o %Effect 

4 0.825 0.7667 0.8667 0.025 0.05 6.06%1 0.0% 
4 0.9 0.8333 0.9667 0.02722 0.05443 6.05% -9.09°/o 
4 0.8833 0.8 0.9667 0.03469 0.06939 7.86%, -7.07°/o 
4 0.8833 0.8333 0.9333 0.02152 0.04303 4.87% -7.0?o/o 
4 0.85 0.8 0.9 0.02152 0.04303 5.06% -3.03o/o 
4 0.8417 0.7333 0.9 0.03938 0.07876 9.36%1 -2.02o/o 

Rep 1 Rep 2 Rep3 Rep4 

0.8 0.8667 0.7667 0.8667 

0.8333 0.9 0.9667 0.9 

0.8667 0.8 0.9667 0.9 

0.8333 0.8667 0.9333 0.9 

0.8333 0.8 0.9 0.8667 

0.9 0.8333 0.9 0.7333 

Rep 1 Rep 2 Rep3 Rep4 

A 

99 

108 

106 

106 

102 

101 

0 Negative Control 24/30 26130 23130 26130 

6.25 25130 27130 29130 27130 
12.5 26130 24130 29130 27130 
25 25130 26130 28130 27/30 
50 25130 24/30 27130 26130 
100 27130 25130 27130 22130 

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

B 

120 

120 

120 

120 

120 

120 

QA J(j.L / 
l'J a d . 2.» I rJ. 



CETIS Analytical Report 

Salmonid Embryo Survival and Development Test 

Analysis ID: 11-5678-4505 
Analyzed: 10 Nov-15 7:50 

Graphics 

O-• 9-. 

00 

000-469-187-1 

Endpoint: Proportion Norma! 
Analysis: Linear Interpolation (ICP!N) 

CETIS'M v1.8.7.16 

Report Date: 

Test Code: 
10 Nov-15 07:50 (p 2 of 2) 

15873a 111-8329-7026 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst:. __ _ 



Rainbow Trout Embryo Summary Sheet 

Client: 'leek ( l-11\L CNul<) Start Date/Time: Oc{~ 1-11 ·;w>c«; @ lbl'S"h 

Work Order No.: !Se.Ts 
~~--'--=-----~ 

Test Species: Oncorhynchus mykiss 

Sample Information: 

Sample JD: 
Sample Date: 

LL - t><- i ~\NS-2.0iS" -10 -2.b_. N 
out"' \oti.r 'Mu, 2o 1§ 
Dc.-f<>~ 1] 

1

'2.-cl<;" Date Received: 
Sample Volume: 

Dilution Water: 

Type: 
Hardness (mg/L CaC03): 

Alkalinity (mg/L CaC03): 

Test Organism Information: 

Dechlorinated Tap Water 
l'O 
0 

Batch No.: I 01-l fS" '2 

Source: \fC\l\Go\.)<>ir "1-s\o."°' "\1<>1i""'\' · ho.-t<c:v-e.-'\ i Number of male broodstock used: ;; 
Loading Density: \. oo c)j L t>·VV\c.O.I\, &z. Number of female broodstock used: t.\ 

SOS Reference Toxicant Results: 

Reference Toxicant ID: \~:IE;30 
Stock Solution JD: ~ls~s=o~\-------

Date Initiated: CDc-fobU' t..-1
1 
2.0/S 

7-dEC50(95%CL): 3.o (2 • .'\-s,"2--) '4,ll SD.S 

Reference Toxic~nt Mean and Range: Lf. 0 (L.:z.,- (,LI) ~IL $:OS 
Reference Toxicant CV(%): "?,I,, 

--"'-"''-----------~ 

Test Results: Sample ID 
LL-PC\_ Vl~"Mll' ·tO· _.,.-·--

I EC25 % lv/v) 195% CU >loo :tic -1'1 ---·-
I EC50 % lv/vl 195% CL) '>loO -----~ 

Reviewed by: Date reviewed: _ _;IJ:...' .'_ll...::.v_._Z-v_·-4· /_1_1/ __ 
' 

Issued: July 8, 2015; Ver. 1.1 Nautilus Environmental Company Inc. 



Client: 
Sample ID: 
Work Order #: 

Thermometer: 

Hardness* 
Alkalini * 

* mg/L as CaC03 

Sample Description: 

Comments: 

7-d Chronic Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

LL-D'--\ -V':>- -i...o\S-10--21:).,i\) 

15""61?> 

Start Date & Time: _ _,O=d'.C-!e.p'-;;f--",!"""'--'~=--"'i-'-
Stop Date & Time: Nov 1-') • 

Test Species: Oncorhynchus mykiss 

pH meter: pk t/3 Conductivity meter: C- 7./J 
I 

Analysts: 'f'f I.. 4"11> fS..0 
) ' 

Reviewed by: 
Date reviewed: 

Version 1.1 Issued May 22, 2015 Nautilus EnVironmenta! Company !nc. 



Client: 
Sample ID: 
Work Order#: 

Concentration Rep 
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Tech Initials ~ 

Comments: 

Reviewed by: 

Version 1.0 Issued June 26, 2006 

Embryo Toxicity Test 
Daily Mortality 

Day of Test - No. of Mortalities Total 
Dead 

2 3 4 5 6 7 Eggs 
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Nautilus Environmental Company Inc. 



CETIS Analytical Report 

Salmonid Embryo Survival and Development Test 

Analysis ID: 02-5088-1826 
Analyzed: 10 Nov-15 7:54 

Batch ID: 

Start Date: 

08-3967-2525 

27 Oct-1516:15 

Ending Date: 03 Nov-1511:30 

Duration: 6d 19h 

Sample ID: 16-9503-3844 

Sample Date: 26 Oct-15 

Receive Date: 27 Oct-15 10:10 

Sample Age: 40h (2.5 °C) 

Linear Interpolation Options 

Endpoint: Proportion Normal 
Analysis: Linear Interpolation (!CPIN) 

Test Type: Development 

Protocol: ECIEPS 11RMl28 

Species: Oncorhynchus mykiss 

Source: Vancouver Island Trout Hatchery 

Code: 

Material: 

Source: 

Station: 

650829F4 

Water Sample 
Teck Coal (TECK COAL) 

LC_DC1_ WS_2015-10-26_N 

Report Date: 

Test Code: 

10 Nov-15 07:54 (p 1 of 2) 

15873b I 09-6438-8608 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Yvonne Lam 

Diluent: Dechlorinated Tap Water 

Brine: 

Age: 

Client: Teck Coal 

Project: 

X Transform Y Transform Seed Resamples Exp 95% CL Method 

Log(X+1) Linear 67131 200 Yes Two-Point Interpolation 

Point Estimates 

Level % 95% LCL 95°/o UCL TU 95% LCL 95°/o UCL 

EC5 4.511 0.001655 NIA 22.17 NA 60430 
EC10 >100 NIA NIA <1 NA NA 
EC15 >100 NIA NIA <1 NA NA 
EC20 >100 NIA NIA <1 NA NA 
EC25 >100 NIA NIA <1 NA NA 
EC40 >100 NIA NIA <1 NA NA 
EC50 >100 NIA NIA <1 NA NA 

Proportion Normal Summary Calculated Variate{A/B) 

C-% Control Type Count Mean Min Max Std Err Std Dev CV% 0/oEffect A B 
0 Negative Control 4 0.9333 0.8667 0.02722 0.05443 5.83% 0.0% 112 120 
6.25 4 0.8417 0.7667 0.9 0.02846 0.05693 6.76o/o 9.82°/o 101 120 
12.5 4 0.9167 0.8333 1 0.03469 0.06939 7.57%i 1.79% 110 120 
25 4 0.8583 0.8333 0.9 0.01596 0.03191 3.72o/o 8.04% 103 120 
50 4 0.85 0.8 0.9 0.02152 0.04303 5.06% 8.93% 102 120 
100 4 0.9083 0.8667 0.9333 0.01596 0.03191 3.51°/o 2.68o/o 109 120 

Proportion Normal Detail 

C-% Control Type Rep 1 Rep 2 Rep 3 Rep4 
0 Negative Control 0.9333 0.8667 1 0.9333 
6.25 0.8333 0.8667 0.7667 0.9 
12.5 0.9 0.9333 0.8333 
25 0.8333 0.8667 0.9 0.8333 
50 0.8667 0.9 0.8333 0.8 
100 0.9333 0.9333 0.9 0.8667 

Proportion Normal Binomials 

C-o/o Control Type Rep 1 Rep2 Rep 3 Rep4 
0 Negative Control 28130 26130 30130 28130 
6.25 25130 26130 23130 27130 
12.5 30130 27130 28130 25130 
25 25130 26130 27130 25130 
50 26130 27130 25130 24130 
100 28130 28130 27130 26130 

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



CETIS Analytical Report 

Salmonid Embryo Survival and Development Test 

Analysis ID: 02-5088-1826 
Analyzed: 10 Nov-15 7:54 

Graphics 

'·' 

000-469-187-1 

-. 

Endpoint: Proportion Normal 
Analysis: Linear Interpolation (ICPIN) 

------·· 

• 

CETIS'M v1.8.7.16 

Report Date: 

Test Code: 

10 Nov-15 07:54 (p 2 of 2) 

15873b I 09-6438-8608 

Nautilus Environmental 

CETIS Version: CETISv1 .8.7 
Official Results: Yes 

Analyst: __ _ QA: 0C'1;_ 
/'~ov .z~/1 



Rainbow Trout Embryo Summary Sheet 

Client: 1{>c,\(_ ( L1Ai_ CNl.llK) Start Date/Time: Oc.-f.e>W '2-11 '2.DLo; fl I bl'S"\.-

Work Order No.: 1-S(t,T~ 
-----!-"'-----~ 

Test Species: Oncorhynchus mykiss 

Sample Information: 

Sample ID: 
Sample Date: 

L.L_ ~RPSl:lC-.;.W$ .. 2..0IS -\O -lb_ N 
Oc;f,,i,,u 7-io, :WIS° 

Date Received: Oc..f<>\.:w' 1.-] '-i..o IS° 
Sample Volume: 

Dilution Water: 

Type: 
Hardness (mg/L CaC03): 

Alkalinity (mg/L CaC03): 

Test Organism Information: 

Dechlorinated Tap Water 
IO 
0 

Batch No.: ID "l-1 IS '2. 

Source: \f(),l\VD\;:ttf ".l:.s\o.Ni\ \roll""\"· \-to>{(C~''l i Number of male broodstock used: ,.J 

Loading Density: i .oo 'ji L \':>VV\c.0.1\ &'- Number of female broodstock used: t.\ 

SOS Reference Toxicant Results: 

Reference Toxicant ID: \'Z:IE.80 
Stock Solution ID: -'-1-s"'""s"'·"'"o'-\-------
Date Initiated: cDcfobd' '2.-1 -i.o/S 
7-d EC50 (95% CL): '3.o ( 1-'\ - s\ ?.- ) ~ i L SD.S 

Reference Toxicant Mean and Range: Lj-,O (L.,-z.,- (,Lj) "";51 l '.)DS 
Reference Toxicant CV(%): --;(:; 

--=...!"---------~ 

Test Results: Samele ID 
L'-'R<-l:>S'i'>C v ;. .. JDIS" - ----·-----

I EC25 % (v/v) (95% CL) )/00 10 -2.b .• ;J .--·-
I EC50 % lv/vl (95% Cll '> 100 _.,.-·-

Reviewed by: 
•f.i . ? I- / 

Date reviewed: __ ,_· ~_;;_v_· --"-"°-1-f-.:...I _'I_ 

Issued: July 8. 2015; Ver. 1.1 Nautilus Environmental Company Inc. 



I 
I 

7-d Chronic Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

Client: 
Sample ID: 
Work Order#: 

O/o JIJJ 
Concentrktion 

Uoh-Jl 

Thermometer: T &rl_P - .:}- DO meter: ffi - 2( '? pH meter: pk f / s Conductivity meter: C- 2/J 
I 

Control JOO of<> 
Hardness* w S:i..o 
Alkalinitv• LO llb 

• mg/L as CaC03 

Sample Description: 

Comments: 

Version 1.1 lssued May 22, 2015 

___., 
.• f' 

,_,/"" 

Analysts: 

Reviewed by: 
Date reviewed: 

'f'(l-
1 

4<1~ fS_() 

>-i(JIJ-" ' ,-
t{oJ· )~'fi.J;. 

' 

Nautilus Environmental Company Inc. 



Client: 
Sample ID: 
Work Order#: 

Concentration Rep 
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Tech Initials U. 

Comments: 

Reviewed by: 

Version 1.0 Issued June 26, 2006 

Embryo Toxicity Test 
Daily Mortality 

Day of Test - No. of Mortalities Total 
Dead 

2 3 4 5 6 7 Eggs 
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Nautilus Environmental Company !nc. 



CETIS Analytical Report Report Date: 10Nov-1507:56(p1 of 2) 

15873c I 11-9686-57 40 Test Code: 

Salmonid Embryo Survival and Development Test Nautilus Environmental 

Analysis 10: 03-1104-3745 

Analyzed: 10 Nov-15 7:56 

Batch ID: 

Start Date: 

13-5183-1846 

27 Oct-1516:15 

Ending Date: 03 Nov-1511:45 

Duration: 6d 20h 

Sample ID: 10-5788-9285 

Sample Date: 26 Oct-15 

Receive Date: 27 Oct-1510:10 

Sample Age: 40h (2.5 ··c) 

Linear Interpolation Options 

X Transform Y Transform 

Log(X+1) Linear 

Point Estimates 

Level % 95°/o LCL 

EC5 3.854 0.7596 

EC10 >100 NIA 

EC15 >100 NIA 

EC20 >100 NIA 

EC25 >100 NIA 

EC40 >100 NIA 

EC50 >100 NIA 

Proportion Normal Summary 

C-% Control Type 

0 Negative Control 

6.25 

12.5 

25 

50 

100 

Proportion Normal Detail 

C-o/o Control Type 

0 Negative Control 

6.25 

12.5 

25 

50 

100 

Proportion Normal Binomials 

C-% Control Type 

Endpoint: Proportion Normal 
Analysis: Linear Interpolation (!CPIN) 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Yvonne Lam Test Type: Development 

Protocol: ECIEPS 11RMl28 Diluent: Dechlorinated Tap Water 

Species: Oncorhynchus mykiss Brine: 

Source: Vancouver Island Trout Hatchery Age: 

Code: 3FOE1C05 

Water Sample 

Client: Teck Coal 

Material: Project: 
Source: 
Station: 

Teck Coal (TECK COAL) 

LC_FRDSDC_WS_2015-10-26_N 

Seed Resamples Exp 95% CL Method 

1984984 200 Yes Two-Point Interpolation 

95o/o UCL TU 95o/n LCL 95o/o UCL 
129.9 25.95 0.7699 131.6 

NIA <1 NA NA 

NIA <1 NA NA 

NIA <1 NA NA 

N/A <1 NA NA 

NIA <1 NA NA 

NIA <1 NA NA 

Calculated Variate(A/B} 

Count Mean Min Max Std Err Std Dev CV% 

4 0.9578 0.931 0.01626 0.03253 3.4% 
4 0.8667 0.8333 0.9333 0.02357 0.04714 5.44°/o 
4 0.9083 0.8667 0.9667 0.025 0.05 5.51% 
4 0.8667 0.8333 0.9 0.01924 0.03849 4.44% 
4 0.95 0.9333 0.9667 0.009622 0.01924 2.03% 

4 0.8822 0.8621 0.9333 0.01708 0.03417 3.87°/o 

Rep 1 Rep 2 Rep 3 Rep4 

1 0.931 0.9667 0.9333 

0.8333 0.9333 0.8333 0.8667 

0.9667 0.9333 0.8667 0.8667 

0.8333 0.8333 0.9 0.9 

0.9333 0.9333 0.9667 0.9667 

0.9333 0.8667 0.8667 0.8621 

Rep 1 Rep2 Rep3 Rep4 

1'/nEffect 

o.0°1o 
9.51% 
5.16% 

9.s1°1o 
0.81°/o 
7.89o/o 

A 

114 

104 

109 

104 

114 

105 

0 Negative Control 30130 27129 29130 28130 

6.25 25130 28130 25130 26130 
12.5 29130 28130 26130 26130 
25 25130 25130 27130 27130 
50 28130 28130 29130 29130 
100 28130 26130 26130 25129 

000-469-187-1 CETIS™ v1.8.7.16 Analyst: __ _ QA: 

B 

119 

120 

120 

120 

120 

119 

1r1 \_ASL)"-. 

fJ(iv .. io/ I 



CETIS Analytical Report 

Salmonid Embryo Survival and Development Test 

Analysis ID: 03-1104-3745 
Analyzed: 10 Nov-15 7:56 

Graphics 

.. or 
, .• ··, ... @_ 

'·' 
0.0 

" ' 

---·--· 

0.,1:._ 

000-469-187-1 

Endpoint: Proportion Normal 
Analysis: Linear Interpolation (ICPIN) 

--·-----
• 

CETIS'M v1.8.7.16 

Report Date: 

Test Code: 

10 Nov-15 07:56 (p 2 of 2) 

15873c I 11-9686-57 40 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst:. __ _ 



Rainbow Trout Embryo Summary Sheet 

Client: '\ec.k ( i.-11\l. ~f.() Start Date/Time: Oc;f.o~ '2-11 U>t$ @ lblSh 

Work Order No.: \SST~ 
--.::...-'."""-----~ 

Test Species: Oncorhynchus mykiss 

Sample Information: 

Sample ID: 
Sample Date: 

u..- - ~CDS ;_ws, _2,.0tS -\o -J..b--N 
Duf.o w- "2-\o I U> 1$ 

Date Received: Oc...f<>l.:i.ef' ?,., 1 '-L<>l5 
Sample Volume: 

Dilution Water: 

Type: 
Hardness (mg/L CaC03): 

Alkalinity (mg/L CaC03): 

Test Organism Information: 

Dechlorinated Tap Water 
IQ 
0 

1oi;11c Batch No.: 1 J 

Source: \fc11\C<Nvtr "1"--s\o.N>\ ·T"'"{ · \-\0•{1CW..''l i 

Loading Density: \.oo (:)iL \)\JV\CP,1\ &(. 
Number of male broodstock used: 3 
Number of female broodstock used: :J 

SOS Reference Toxicant Results: 

Reference Toxicant ID: f<-IE:30 
Stock Solution ID: _.:,.1.;_s'-s""o'""1-'-------
Date Initiated: cDc:fobU' '2..-1

1 
2-0/S 

7-d EC50 (95% CL): 3.o ( z..C\ - s, ?.- ) ""3, I L SD...S 

Reference Toxic~nt Mean and Range: Lf, 0 (1...,L--1, £.\) ""t)l l '.)DS 
Reference Toxicant CV(%): _ _;;'>:...:!,,::.__ ________ _ 

Test Results: Samole ID 
!-L-!)C.()S - ~..: .ot<;'- •. -----

I EC25 % (v/v) (95% CU )> [00 i-0- .,_ov -------·-
I EC50 % (v/v) 195% CLl '> (00 . .--------

Reviewed by: ,. ' /' / Date reviewed: _ _,,_N-'--1 . ..,_.,,_._· •_::.o....,• '--'--( .:i...::..__ 
! 

Issued: July 8, 2015; Ver. 1.1 Nautilus Environmental Company Inc. 



I 
I 

Client: 
Sample ID: 
Work Order #: 

0;0 W/J) 
Concentration 

I/; ntt..t 

7-d Chronic Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

Thermometer: T &n f - }- DO meter: ])o - ¥ '§! pH meter: pJI t/3 Conductivity meter: C- 2/J 
I 

Control 100 "''" --Hardness* It> 15'6' ,/" 

Analysts: 'f'( L MD f Sfj 
) . 

Alkalinitv" iD \ 3. '2. ./ Reviewed by: 
• mg/L as CaC03 Date reviewed: 

Sample Description: 

Comments: 

Version 1.1 Issued May 22, 2015 Nautilus Environmental Company lnc. 



Client: 
Sample ID: 
Work Order#: 

Concentration Rep 
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Tech Initials w 
Comments: 

Reviewed by: 

Version 1.0 Issued June 26, 2006 

Embryo Toxicity Test 
Daily Mortality 

Day of Test - No. of Mortalities Total 
Dead 
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CETIS Analytical Report 

Salmonid Embryo Survival and Development Test 

Analysis ID: 10-2180-6082 

Analyzed: 10 Nov-15 7:58 

Batch ID: 

Start Date: 
Ending Date: 

Duration: 

Sample ID: 

09-8627-5619 

27 Oct-1516:15 

03 Nov-1512:00 

6d 20h 

11-3850-9437 

Sam pie Date: 26 Oct-15 

Receive Date: 27 Oct-1510:10 

Sample Age: 40h (3.5 'C) 

linear Interpolation Options 

Endpoint: Proportion Norma! 

Analysis: Linear Interpolation (ICPlN) 

Test Type: Development 

Protocol: ECIEPS 11RMl28 

Species: Oncorhynchus mykiss 

Source: Vancouver Island Trout Hatchery 

Code: 

Material: 

Source: 
Station: 

43DC467D 

Water Sample 

Teck Coal (TECK COAL) 

LC_DCDS_WS_2015-10-26_N 

Report Date: 10 Nov-15 07:58 (p 1 of 2) 

15873d I 04-1192-1085 Test Code: 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: 

Diluent: 

Brine: 
Age: 

Client: 

Project: 

Yvonne Lam 

Dechlorinated Tap Water 

Teck Coal 

X Transform YTransform Seed Resamples Exp 95% CL Method 

Log(X+1) Linear 1164262 200 Yes Two-Point Interpolation 

Point Estimates 

Level % 95% LCL 95% UCL TU 95% LCL 95%1 UCL 
EC5 41.77 NIA NIA 2.394 NA NA 
EC10 >100 NIA NIA <1 NA NA 
EC15 >100 NIA NIA <1 NA NA 
EC20 >100 NIA NIA <1 NA NA 
EC25 >100 NIA NIA <1 NA· NA 
EC40 >100 NIA NIA <1 NA NA 
EC50 >100 NIA NIA <1 NA NA 

Proportion Normal Summary Calculated Variate(AIB) 

C-% Control Type Count Mean Min Max Std Err Std Dev CV% 0/oEffect A B 

0 Negative Control 4 0.875 0.8333 0.9 0.01596 0.03191 3.65°/o 0.00/o 105 120 
6.25 4 0.9 0.7667 0.9667 0.04714 0.09428 10.48% -2.86% 108 120 
12.5 4 0.8667 0.8 0.9667 0.036 0.07201 8.31% 0.95% 104 120 
25 4 0.875 0.8333 0.9333 0.025 0.05 5.71% 0.0°/o 105 120 
50 4 0.8333 0.7 0.9333 0.05932 0.1186 14.24% 4.76°/o 100 120 
100 4 0.825 0.7667 0.8667 0.02097 0.04194 5.08% 5.71% 99 120 

Proportion Normal Detail 

C-0/o Control Type Rep 1 Rep2 Rep3 Rep4 

0 Negative Control 0.8333 0.8667 0.9 0.9 

6.25 0.9667 0.7667 0.9667 0.9 
12.5 0.8667 0.9667 0.8333 0.8 

25 0.9 0.8333 0.8333 0.9333 
50 0.7 0.7667 0.9333 0.9333 
100 0.8667 0.8333 0.7667 0.8333 

Proportion Normal Binomials 

C-0/o Control Type Rep 1 Rep2 Rep3 Rep4 
0 Negative Control 25/30 26130 27130 27130 
6.25 29130 23130 29130 27130 
12.5 26130 29130 25130 24130 
25 27130 25130 25130 28130 
50 21130 23130 28130 28130 
100 26/30 25/30 23130 25130 

000-469-187-1 CETIS™ v1.8.7.16 Analyst __ _ 



CETIS Analytical Report 

Salmonid Embryo Survival and Development Test 

Analysis ID: 10-2180-6082 
Analyzed: 10 Nov-15 7:58 

Graphics 

"' 

000-469-187-1 

• 

Endpoint: Proportion Normal 
Analysis: Linear Interpolation (lCPIN) 

• 

CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

10 Nov-15 07:58 (p 2 of 2) 

15873d I 04-1192-1085 

Nautilus Environmental 

CETIS Version: CET1Sv1.8.7 
Official Results: Yes 

Analyst __ _ 



Rainbow Trout Embryo Summary Sheet 

Client: '\E>ck l i1N... c~K) Start Date/Time: Oc.{.ol;iis '2-1, U'll~ €? lbiS'\,,, 

Work Order No.: IS'eT7> 
--~~-----

Test Species: Oncorhynchus mykiss 

Sample Information: 

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

Dilution Water: 

Type: 

LL- LcS .::\J\1$.-2..0lS -\o -2.b_. N 
Oof,,l,,u 1-\o, 2.o IS 
Dc...f0 bef 1-1 ·"Lot<::; 

'f ·l,_o 1 .. .' 

Hardness (mg/L CaC03): 

Dechlorinated Tap Water 
IO 

Alkalinity (mg/L CaC03): 0 

Test Organism Information: 

I iYl-1 lc-Batch No.: :> "2. 

Source: \!1:11\~r ".LS\o,~ \ro\l{ \-1.or{('.~''l i Number of male broodstock used: .J 

Loading Density: I. oo ')i L t>U'/\&l\, &t. Number of female broodstock used: t.\ 

SOS Reference Toxicant Results: 

Reference Toxicant ID: _,_l<...:..1.:.=E:,,_8'-'0=--------
Stock Solution ID: IS Soi 
Date Initiated: ©c.-foW '-' 1

1 
1..0/S 

7-dEC50(95%CL): 3.o (2,'j-$,&-) M)il SD-5 

Reference Toxic~nt Mean and Range: lf, 0 (L,?.,- (, £.\) ~I l '.)DS 
Reference Toxicant CV(%): '?,I,, 

--'-'"-----------~ 

Test Results: Sample ID 
LL-LC.:S- '-"'>-" 'iS .. ----~·----

I EC25 % (v/vl (95% CL) >loo iiO· 2r,,...N ---- --
I EC50 % (v/v) (95% CL) '> (00 ~-

-

Reviewed by: 
. ,/ 

Date reviewed: N 011 - t-0 / I ~ 
---'------!'-----

Issued: July 8, 2015; Ver. 1.1 Nautilus Environmental Company Inc. 



7-d Chronic Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

Client: 
Sample ID: 
Work Order #: 

LC.-Lu$ 
15"-f;\J} 

Thermometer: T &np - ~ DO meter: ])o ~ ¥ :? 

Control l(}O of., 
I Hardness* 10 "2,f\O 
I Alkalinitv* "I-;;> l (.. '2- ,/'"" 

* mg/Las CaC03 

Sample Description: 

Comments: 

Version 1.1 lssued May 22, 2015 

pH meter: pk t/3 
___.-· 

.. ----

Conductivity meter: C- 2/J 
I 

Analysts: 

Reviewed by: 
Date reviewed: 

'/'(I... 4<!D f S..D 
) I 

JtV..... ' I / 

N 01r "-''/ t.i.. 
' 

Nautilus Environmental Company Inc. 



Client: 
Sample ID: 
Work Order#: 

Concentration 

4'/0 (ulJ) 
(.,:; I'! -t.:.oQ 

b :l"') 

1"?./.'" 

~ 
')...~ 

-::; 0 

•oo 

Tech Initials 

Comments: 

Reviewed by: 

Embryo Toxicity Test 
Daily Mortality 

::!' (I, 

T Lelle... Start Date & Time: _ _so~JL_!::;J!·'.J-2.~=-._:....:i b::..:l_::';:..:~+
LC- )-C 5 __ w$_"2.o\-;-ic--2b..N Stop Date & Time: _ __,,,,:=""-!=--i--'-='-'""'---'\'-=2."-'I'-<:."-·--""'--

/-:)ST'> Test Species: ...:0:.:.nc:.co::..:r;;.ohy,c:.n:.::c:.:..tiu'-'-'""-';;.:.o.------

Rep Day of Test - No. of Mortalities Total 
Total Total No. Total 

Dead 
Undeveloped Embryo Exposed 1 2 3 4 5 6 7 Eggs 

1 iJ 0 J) 0 0 i') 0 I'! v w 40 
2 1 

I 0 I '2."'1 3c 
3 '"' i.t ·z..,ip "?;w'l 

4 
' 

0 p 2_., 1 2.0 
1 () 5 Z--'> '2r-~ 

2 
' 

~ "' 7.0 2.,--:> 

3 .~ u:- J f~ ~o 
4 0 ti.: L..fo :;,o 
1 ' 0 0 ':( 0 3'0 
2 0 0 '"1. \:) ~D 
3 Pl '1...- -,;3 ·;o 
4 0 2- 2} ';--o 
1 IQ \ ·-z_;· ')./'l 

2 •"') <",. ·vs 7,Q 
3 n ' 7 5i. ";Q 
4 " 0 ''-. 'll. ' 0 
1 ' tO I 1_,'). ·:.;a ,, 

2 I ,1 I ,., <-j' '?k -~o I 
3 I 0 '.'.:> u1 '2,Q 
4 I ,j 0 I 1_0 ?J 
1 I I 0 ' . '7.yo 

' 
2 1.1 0 0 \ . '-ti 
3 !1 

.;; ' ; 0 "2 l ''-,0 
4 v •;!/ .. 1 J I b ' ..., tJ. i 9-, 7..-0 V/ 
1 
2 
3 
4 
1 
2 
3 
4 

'(.\.. i\i'i <'$\) A- ll> 1"L \1-\.. \..\,\t\,\/ \,\,1>1..L.- 1,\ ii,L \.1t.r.vt .. ~ 

Date reviewed: f:lov· ~ /{~ 
Version 1.0 Issued June 26, 2006 

----'--""-"--""-~1+-'-"----~ 

Nautilus Environrn.flntal Company Inc. 



CETIS Analytical Report Report Date: 10Nov-1508:00(p1 of 2) 

15873e I 13-2949-9484 Test Code: 

Salmonid Embryo Survival and Development Test Nautilus Environmental 

Analysis ID: 03-0076-6746 

Analyzed: 10 Nov-15 8:00 

Batch ID: 

Start Date: 

11-6257-3757 

27 Oct-15 16:15 

Ending Date: 03 Nov-1512:15 

Duration: 6d 20h 

Sample ID: 09-9298-8395 

Sample Date: 26 Oct-15 

Receive Date: 27 Oct-1510:10 

Sample Age: 40h (2.5 'C) 

Linear Interpolation Options 

X Transform Y Transform 

Log(X+1) Linear 

Point Estimates 

Level % 95o/o LCL 
EC5 47 4.375 
EC10 >100 NIA 
EC15 >100 NIA 
EC20 >100 NIA 
EC25 >100 NIA 
EC40 >100 N/A 
EC50 >100 NIA 

Proportion Normal Summary 

c-o/o Control Type 

0 Negative Control 
6.25 
12.5 
25 
50 
100 

Proportion Normal Detail 

C-o/o Control Type 

0 Negative Control 

6.25 

12.5 

25 

50 

100 

Proportion Normal Binomials 

C-% Control Type 

Endpoint: Proportion Normal 

Analysis: Linear Interpolation (ICPIN) 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Yvonne Lam Test Type: Development 

Protocol: ECIEPS 11RMl28 Diluent: Dechlorinated Tap Water 

Species: Oncorhynchus mykiss Brine: 
Source: Vancouver Island Trout Hatchery Age: 

Code: 3B2FCCEB 

Water Sample 

Client: Teck Coal 

Material: Project: 

Source: 
Station: 

Teck Coal (TECK COAL) 

LC_LC5_WS_2015-10-26_N 

Seed Resamples Exp 95% CL Method 

1861063 200 Yes Two-Point Interpolation 

95% UCL TU 95% LCL 95o/(l UCL 

NIA 2.128 NA 22.86 
NIA <1 NA NA 
NIA <1 NA NA 
N/A <1 NA NA 
N/A <1 NA NA 
N/A <1 NA NA 
N/A <1 NA NA 

Calculated Variate(A/B) 

Count Mean Min Max Std Err Std Dev CV% 

4 0.9167 0.8667 0.9667 0.02152 0.04303 4.7% 
4 0.8917 0.8333 0.03696 0.07391 8.29°/o 
4 0.9667 0.9333 0.01924 0.03849 3.98% 
4 0.9167 0.8333 0.9667 0.03191 0.06383 6.96°/o 
4 0.875 0.7667 0.9667 0.04167 0.08333 9.52°/o 
4 0.8667 0.6333 0.9667 0.07935 0.1587 18.31% 

Rep 1 Rep 2 Rep 3 Rep4 

0.9333 0.9667 0.8667 0.9 

0.8333 1 0.8667 0.8667 

0.9333 0.9333 

0.9667 0.8333 0.9667 0.9 

0.7667 0.8667 0.9 0.9667 
0.9667 0.9667 0.9 0.6333 

Rep 1 Rep2 Rep 3 Rep4 

%Effect 

0.0°~ 

2.73o/o 
-5.46% 
0.0%.1 
4.55% 
5.46% 

A 

110 
107 
116 
110 
105 
104 

0 Negative Control 28/30 29/30 26130 27130 
6.25 25/30 30130 26130 26/30 
12.5 30130 30130 28130 28/30 
25 29130 25130 29/30 27130 
50 23130 26130 27/30 29130 
100 29130 29130 27/30 19130 

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

B 

120 
120 
120 
120 
120 

120 



CETIS Analytical Report 

Salmonid Embryo Survival and Development Test 

Analysis ID: 03-0076-6746 
Analyzed: 10 Nov-15 8:00 

Graphics 

Endpoint: Proportion Norma! 
Analysis: Linear Interpolation (ICPJN) 

., -. 
--------·~-------_... 

0.0 

o; 

.• 

000-469-187-1 CETIS'M v1 .8.7.16 

Report Date: 

Test Code: 

10 Nov-15 08:00 (p 2 of 2) 
15873e I 13-2949-9484 

Nautilus Environmental 

CETIS Version: CET1Sv1.8.7 
Official Results: Yes 

Analyst: __ _ QA: 
1//. 

\..; 'v v--

i'-\ O.J -tvi I . . . 



Client: '(ec~ (Cf N_ CN>ltk) 

w.o.# 1 se1~ 

Sample ID w5 ... l•!'li • 
. '~ . Sample Date 

u:._ LOJSSLCC~ .• ()(J2:tll5 
LC-bCi w~.201? 

- j,., .• ,;:: 

LC._ f;JrO~OC_w;. ... 1 ·-
LC. _DC PS. w>-J'" : 
Le_ LC~_ 1t6-w15· '" 
hociAk:>I 

10~··-ov- -~ 

Oct 7-1/15 

Reviewed by: 

Version 1.0 Issued June 26, 2006 

Hardness and Alkalinity Datasheet 

Alkalinity Hardness 

Volume of 
Sample (ml) 0.02N (ml) of 0.02N Sample 0.01M Total 
Volume HCUH2S04 HCUH2S04 Total Alkalinity Volume EDTA Hardness 
(ml) used to pH 4.5 used to pH 4.2 (mg/lCaC03) (ml) Used (ml) (mg/l CaC03) Technician 

,0 ·~-1 '1··2 l "I 2. \oY lf· 8 lf6o \ll, 

' q. \ "l • l l8o b"o °I· 3 lflf, 

8·'1 l·O n·& IO<D S-2 '>20 
6- 6 . 1--0 1~2 s:-o ·:r ·"! 1<;8 • 

'" 8 ~ ' •j IJS If, :z_ IOCD ·1-e 380 ':/ 

so o. (., O.') lo :;---· v ().$, 10 E<-

Notes: ©Sv.w,(l\t cCrwkd r,,;/ DI IMJ ·tJt, l0011v1.t. 

j(l.;U_ Date Reviewed: f.i.oJ • ].,(} / (l-
' I 

Nautilus Environmental 



 

APPENDIX C – Lemna minor Toxicity Test Data 



Lemna minor Summary Sheet 

Client: lfC\'.. Coed 
Work Order No.: 

Sample Information: 

Sample ID: 

Sample Date: 

\-LLG[)Ss:LCl_ wS_ :i,o\S-\o-;i.b_iJ 

J?cfu\?1x :i.G, >o 1 . .,-
Date Received: 

Sample Volume: 

Test Organism Information: 

Culture Date: 

Age of culture (Day 0): 

>BX growth in APHA ?: 

KCI Reference Toxicant Results: 

Reference Toxicant ID: 

Date Initiated: 

7-d No. of Fronds IC50 (95% CL): 

1- dQl/S 

7-d No. Fronds IC50 Reference Toxicant Mean (2 SD Range): 

Test Results: IC25 % v/v 95%CL 

IC50 % v/v 95%CL 

Reviewed by: ... ;w~ 

October 1, 2009; Ver. 1.2 

Start Date: --"l)""ctp'-'. ""bi:"',,_( -"2=-0-'"i.:..J_D'-'/5'---

Set up by:-~· ._.N"--------

l\-,], (J, l- ""') 

Dj/L. Ka 

I:. 

Date reviewed: 

CV(%): 

)01 

J' ?o l f.\/ 1'1611; ' 
l 1 

Nautilus Environmental 



Client: 

Sample ID: 

Work Order No.: 

Culture Source: 

Test Culture Age: 

light Intensity Range: 

Day . 

Shelf Temp (°C) 

Initials 

Sample Characteristics: 

Temperature (°C) 

DO (mg/L) 

pH 

Conductivity (µS) 

Plant Growth Inhibition Toxicity Test 
Water Quality Measurements 

1ec1< cool 

4Q30 - lfi30 \U'I: 

0 1 2 

1G·O .2":1.0 2':,.Q 

011\l ~Atl 01N 

Initial Water Quality 

:ib ~s 
't · l 
i. I 
ibs 

Setup by: __:J::IN_:.. --------

Test Date: 0ct :29 ' 2DiS 

Test Species: _,,L°"'em"'n"'a-"m"-in,,,or:__ _____ _ 

> SX Growth? (Y/N): '( ('2q f[Of\dS) 

Date Measured:_:Oct=_'.l.%_,:__2c_O_;.:{S::_ ___ _ 

3 4 5 6 7 

?I.,,." ).b.o 2b.v 2:f.o 'B.,.e 2.b .t 

r.... ~l\IJ Mlr Mtl ML1 

Adjusted Water Quality 

Aeration?: ;20 min .:{f,.S 

Nutrients "I· q 
added?: '( '6'· 0 

tsiq 

Concentration Temperature (°C) pH Conductivity (µS) 

01o (\/(Ii) DayO Day7 Daya Day7 Oh 

Control 
;zt,.O ::is,o '6· 3 g. "I i9S 

1.s JS·s )S·D 'b· ;;>. 'l·) <J07. 
'3. () .1S·S 25-o ~- J 9.(, qzo 
G.( JS·S J.t;.I) '8. 2 q. \ <fttS 
I?.. I J.S·S '.2S •O i·::i. ci . .l 991 
:ll\.. 2. d.S·S 2s«11 'b· ;l <t-o !0'81 
L\8.S :2(,. () .2$A) ~· l q~s 1251-
C\1- .. .2(,. s 2S"-o 'g·O g.5 IS'89 

. Initials "JL'\l \(L "JIN \«.. ::JIN 

Instruments: Thermometer. CER- 4, Cond. Meter:_C:_-_4, _____ pH meter: _PH_-~::l. ____ _ 

Sample Description: Clectr 

Comments: U0ht Meier o lit - L 

Reviewed: ----'"'""j'-'(J{L'-.::.;"::_ _____ Date Reviewed: 

Version 1.3; Issued October 30, 2014 
Nautilus Environmental Company inc. 



Lemna minor Toxicity Test Data Sheet- 7-d Frond Counts 

Client: 1ecK 
Sample ID: LC - LCOSSLCC .. WS. 2CIS •iD· %.1\J 

Work Order#: IS'1>"\'l 
-"-"..:...:.'---~~~~~~~~~ 

No. of fronds 
Concentration Rep Chlorosis Necrosis Yellow 

Ofo (V(V) Daya Day? 

A (, '65-i 
B (, si 

COl\'\to\ c (, Cj':'J 
D (, 'Ii?::> 
A (, 210 
B (, ii?, 

\. s c (, \l, I 
D b 1-ll 
A (, ·::i.q 

B h lolo 
3.D c (, q Li 

D (, ~2.. 
A b c lo 

B b ( Li 
G.1 c b t IS 

D (, ( S" 
A (, ::!';:, 'f.. 

B b %'? 
12. 1 c fo ~6 

D b qi; 
A b ::i 'cj 'I, 
B [, C\?:i 

2l\. 2. c b 21 \, 
D (, ll4-

Comments: 

Reviewed by: 
..i . 

' 16t .... 

Version 1.0 Issued June 26, 2006 

Abnormal Single 
size 

Gibbosity 
fronds 

Start Date: October :iq , 20(\; 

Termination Date: NCVe!'t\t>~r S , :zoic; 
Test set up by: _::J_W"----------------

Root Loss of 
destructiOn buoyancy Comments Initials 

fvib 

. 

,, 

.11 - I ,,.-oate Reviewed: ['!<>Vr \cl ( ~ 
I 

Nautilus Environmental 



Lemna minor Toxicity Test Data Sheet - 7-d Frond Counts 

Client: -'-·Tec=.l<:.:._ _________ _ Start Date: OC'\ol::er ;iq , :20\t; 
Sample ID: LC: - LCDSSLCC. I/JS .. 20l<; • 10 .. .'lb.i\\ Termination Date: /\IOVe\'l\l:ef' S ' '20l'? 
Work Order#: _l"'S~'l_,_'l..,'2.. _______ ~-- Test set up by: ~ON~-------------

No. of fronds Abnormal Single Root Loss of 
Concentration Rep Chlorosis Necrosis Yellow 

size 
Gibbosity 

fronds destruction buoyancy Comments Initials 
O/o (VIV) DayO Day 7 

A (:, ~b ')( ..,(, nAL::r 
8 (o :>-l~ i( "" tj'l;· I? c " ll.L~ 'I 
D (, 1~· " )( 

A (o If.;. ')( 

8 {, '+" _, x 
C\'t c h 1.\-::i. x 

D "' 1.p.L v: '/ 

A 
8 
c 
D 
A 
8 
c 
D 
A 
8 
c 
D 
A 
8 
c 
D 

Comments: 

Reviewed by: J<Jt,.._ '{ ··~; ,--Date Reviewed: °t>"v , ( (J 
./ 

Version 1.0 Issued June 26, 2006 Nautilus Environmental 



Client: 

Sample ID: 

·WO#: 

.. ;ri ~- ' ~·~. '~·-~' 

O/o (\J/V) 

Cof\\:roi 

1 . ;;; 

3.0 

G·l 

12. \ 

;<lJ..·'Z. 

4'6· s 

Comments: 

Reviewed by: 

7-d Lemna minor Weight Data Sheet 

Start Date: October 2<1 ' 201c; 
LC: - lCOC:SlCC-iNS. :20\'3· !0·26.NTermination Date: t\ID\le('Jlbe.r S ' 2Di5 

IS'g:j-'1 Balance ID: _ _::;;B.::a:...1---""1 ___ _ 

'.~~"" ):'.'"."of;N'' . 
~<ll:liil~ ~ . ,,. ... ·~- ' --

. . 
' ·• '' • .. 

cc BiOCK 

A I q=is · lO ~21 qi ::J('ll /~\L1 

B d. G'b'!-2b GG".i. 94--
c ~ 'l'l:Q.23 qbt.lfS · 
D 4 q'!b.'t\; Q22. G'? 
A s 9q!f .1 G9 ow 1000. '.'.)-{, 

B i;; q'!l.9'6 ~1~.15 
c ,_ 

CJ'lS. "T'6 ~ 1b .. J.S 
D 'i; '1'!1 · G4- G1c:i-. 53 
A 9 9&4-. 14- °Ito. i?i 
B 10 lOOi·f.S 101~. '54-
c II 'l'!'t. qi; L\ti;-.q~ 
D 12 qq<; ·03 rooi.CiS 
A 10 qq!.'j-3 CfyiJi, 'ry).. 

B 11.\- q(-0.C!O ~08.'t'ti 

c 1S CJt!.3't °l=lll. ~5 
D \b 9'!'!- - 31 q s lf-. \o:l. 
A f'l '1'li. 't2 <ill;.iA 
B 1'6 9'6'1 ·'ti+ ljlj!{-. I 'f-
c \'1 104-b-20 1oc;2.3::i..-
D 2'.) IOi't· Sit jO)S.S.ll 
A '.2\ 102'1: . 1-0 iO?,iJ. OD 

B Z1. 100!;. t't 101'.l. ~t; 
c :io 9't'i$. qb 9qs.t.6 
D 24- i0l'6.· 'lS I o .2fi .-:ru 
A 03 i03CI. 09 101.n.oi 
B 2b 103'6. 29 !0'44. 'fl 
c Z'!- 1024 .. 39 ! O'.?>I. :z.;... 
D '2'6 Cf/;\;. 14- qqD."' lo '[/ 

Date Reviewed: 

Version 1.1 Issued May 29, 2015 
Nautilus Environmental Company Inc. 



7.<f Lemna minor Weight Data Sheet 

Client: iecK Start Date: October ;iq , 20(<; 

Sample ID: LC-LCOSSLCC-INS-20iS-I0-26.t\f Termination Date: NO\let'l\~f G • '20i<; 
WO#: tSt't:.J. Balance JD: Bal - i ~_:;..:;;..,.......:::;_~~~-

'l!Wii'illll!'~ili!Y~ ·' $'~ • . ""~1 
. 

' - . .:o..· -- • . ·'~'11: .. ~'. ··:;_ ·.· ... ; . ' ' ' -- -··-
O/o (V/V) cc BlOCK 

A ;iq /03"l·4S 104::i,. /11 Jw lilACl 

9::r 
B 3D 104'7·2'.1. !D 5D:=t3 
c 3\ 102'f. q\ I DJ,?,. DI 
D 3'1 104ct.<;b I O'JIJ.~L, + 
A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

Comments: 

Reviewed by: 
Date Reviewed: 

Version 1.1 Issued May 29, 2015 
Nautilus Environmental Company Inc. 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 16-0116-7324 
Analyzed: 12 Nov-1514:52 

Batch ID: 03-8226-0060 
Start Date: 29 Oct-15 
Ending Date: 05 Nov~15 

Duration: 7d Oh 

Sample ID: 13-5006-3600 
Sample Date: 26 Oct-15 

Receive Date: 27 Oct-1510:10 
Sample Age: 72h (2.5 °C) 

Linear Interpolation Options 

X Transform Y Transform 
Log(X+1) Linear 

Point Estimates 

Level % 95o/o LCL 
IC5 24.86 NIA 
IC10 29.82 7.735 
IC15 35.75 21.17 
IC20 42.81 25.04 
IC25 50.27 27.49 
IC40 71.5 35.67 
IC50 90.34 76.39 

Frond Count Summary 

C~% Control Type 

0 Negative Control 
1.5 
3 
6.1 
12.1 
24.2 
48.5 
97 

Frond Count Detail 

C~0/o Control Type 

0 Negative Control 

1.5 

3 

6.1 
12.1 

24.2 

48.5 
97 

000-469-187-2 

Endpoint: 
Analysis: 

Test Type: 

Protocol: 

Species: 

Source: 

Code: 
Material: 

Source: 
Station: 

Seed 
89256 

95o/o UCL TU 
31.77 4.023 
60.54 3.353 
63.29 2.797 
65.85 2.336 
68.71 1.989 
83.'25 1.399 
98.99 1.107 

Count Mean 

4 82 
4 74.75 
4 74.75 
4 90.25 
4 78.5 
4 78.5 
4 62.75 
4 38.5 

Rep 1 Rep2 
82 82 
74 77 

73 60 
90 93 
69 77 
69 87 
44 68 
41 39 

Frond Count 
Linear Interpolation (ICP!N) 

Lemna Growth 

EC/EPS 1/RM/37 
Lemna minor 

CPCC#490 

507855FO 

Water Sample 

Teck Coal (TECK COAL) 
LC_ LCDSSLCC _ WS _ 2015-10-26 _ N 

Report Date: 

Test Code: 

20 Nov-1517:13(p1 of 2) 

15872a 112-6531-8218 

Nautilus Environmental 

CETIS Version: CET1$v1.8.7 
Official Results: Yes 

Analyst: Mimi Tran 

Diluent: Modified APHA 

Brine: 

Age: 7d 

Client: Teck Coal 

Project: 

Resamples Exp 95% CL Method 

200 Yes TwoMPoint Interpolation 

95o/o LCL 95% UCL 

3.148 NA 
1.652 12.93 
1.58 4.724 
1.519 3.994 
1.455 3.637 
1.201 2.803 
1.01 1.309 

Calculated Variate 

Min Max Std Err Std Dev CV0/o 

77 87 2.041 4.082 4.98o/o 
73 77 0.8539 1.708 2.29°/o 
60 90 6.156 12.31 16.47% 

89 93 0.9465 1.893 2.1% 
69 89 4.113 8.226 10.48% 
69 87 3.708 7.416 9.45% 
44 78 7.157 14.31 22.81% 
36 41 1.041 2.082 5.41% 

Rep 3 Rep4 
87 77 
75 73 
90 76 
89 89 
79 89 
80 78 
78 61 
36 38 

CETIS™ v1 .8.7.16 

%Effect 

0.0°/o 

8.84% 

8.84% 

-10.06°/o 

4.27% 

4.27% 

23.48% 

53.05% 

Analyst: __ _ QA: .jGJ.,\_ 
"[ "'/ ~ "- )r.}~,_,.'rl 121 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 16-0116-7324 

Analyzed: 12 Nov-1514:52 

Graphics 

'" 

'°. 

000-469-187-2 

• ; \ 

Endpoint: Frond Count 

Analysis: Linear Interpolation (ICPIN) 

CETIS'• v1.8.7.16 

Report Date: 

Test Code: 

20 Nov-15 17:13 (p 2 of 2) 

15872a 112-6531-8218 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst:. __ _ 



CETIS Analytical Report 

lemna Growth Inhibition Test 

Report Date: 

Test Code: 

12 Nov-1514:58 (p 1 of 2) 

15872a f 12-6531-8218 

Nautilus Environmental 

Analysis ID: 05-2327-6649 Endpoint: Total Dry Weight-mg CETIS Version: CETISv1.8.7 

Analyzed: 12 Nov-1514:56 

Batch ID: 03-8226-0060 

Start Date: 29 Oct-15 

Ending Date: 05 Nov-15 

Duration: ?d Oh 

Sample ID: 13-5006-3600 

Sample Date: 26 Oct-15 

Receive Date: 27 Oct-15 10:10 
Sample Age: 72h (2.5 °C) 

Linear Interpolation Options 

X Transform Y Transform 

Log(X+1) Linear 

Point Estimates 

Level % 95% LCL 

IC5 24.76 N/A 
IC10 31.48 N/A 
IC15 39.97 26.3 
IC20 >97 N/A 
IC25 >97 N/A 
IC40 >97 N/A 
IC50 >97 N/A 

Analysis: 

Test Type: 

Protocol: 
Species: 
Source: 

Code: 

Material: 

Source: 
Station: 

Seed 

1177875 

95% UCL TU 

57.71 4.04 
83.64 3.176 
123.7 2.502 
N/A <1.031 
N/A <1.031 
N/A <1.031 
N/A <1.031 

Total Dry Weight-mg Summary 

Cw% Control Type Count Mean 
0 Negative Control 4 6.815 
1.5 4 6.15 
3 4 6.215 
6.1 4 7.362 
12.1 4 6.258 
24.2 4 6.755 
48.5 4 5.515 
97 4 5.503 

Total Dry Weight-mg Detail 

C-0/o Control Type Rep 1 Rep 2 
0 Negative Control 6.88 6.68 
1.5 6.07 6.17 
3 5.99 4.89 
6.1 7.59 7.58 
12.1 5.27 6.3 
24.2 6.3 7.07 
48.5 3.99 6.12 
97 5.7 5.51 

000-469-187-2 

Linear Interpolation (ICP!N) Official Results: Yes 

Lemna Growth Analyst: Mimi Tran 

EC/EPS 1/RM/37 Diluent: Modified APHA 

Lemna minor Brine: 

CPCC#490 Age: 7d 

507855FO Client: Teck Coal 

Water Sample Project: 
Teck Coal (TECK COAL) 

LC_ LCDSSLCC _ WS _ 2015-10-26 _N 

Resamples Exp 95o/o CL Method 

200 Yes Two-Point Interpolation 

95% LCL 95°/o UCL 
1.733 NA 
1.196 NA 
0.8081 3.803 
NA NA 
NA NA 
NA NA 
NA NA 

Calculated Variate 

Min Max Std Err Std Dev CVo/o %Effect 

6.48 7.22 0.1578 0.3156 4.63o/o 0.0% 
5.89 6.47 0.1214 0.2427 3.95% 9.76%) 
4.89 7.03 0.5009 1.002 16.12% 8.81% 
6.97 7.59 0.146 0.2921 3.97% -8.03%) 
5.27 7.34 0.425 0.85 13.58% 8.18% 
6.3 7.07 0.1701 0.3402 5.04°/o 0.88% 
3.99 6.83 0.6176 1.235 22.4°/o 19.08% 
5.1 5.7 0.1415 0.2829 5.14°/o 19.26°/o 

Rep3 Rep4 

7.22 6.48 

6.47 5.89 
7.03 6.95 

6.97 7.31 

6.12 7.34 

6.7 6.95 

6.83 5.12 

5.1 5.7 

CETIS'• v1.8.7.16 Analyst: __ _ JC"IL 
QA: 1 I f ov 1q f ( 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 05-2327-6649 
Analyzed: 12 Nov-1514:56 

Graphics 

Endpoint: Tota! Dry Weight-mg 

Analysis: Linear Interpolation (ICPIN) 

.. 
~ 

~·--------.... 
. I ·-· 

000-469-187-2 CETIS'M v1.8.7.16 

Report Date: 

Test Code: 

12 Nov-1514:58 (p 2 of 2) 

15872a 112-6531-8218 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: __ _ 



Lemna minor Summary Sheet 

Client: 

Work Order No.: 

Sample Information: 

Sample ID: 

Sample Date: 

LC - \)CL_ \1\1!:; _:;i.ms -lD-:2(;,_[\\ 

October- 2\,, 10iS 

Date Received: October '.H ' '2DIS 

Sample Volume: i:; y. :10\.. 

Test Organism Information: 

Culture Date: 

Age of culture (Day O): 
>BX growth in APHA?: 

KCI Reference Toxicant Results: 

Reference Toxicant ID: U'I\ 1'2S 

\D"L\15 

Date Initiated: October 11 , '20\S 

7-d No. of Fronds IC50 (95% CL): 

Start Date: OCiObQf' :i.i 1 '.20\S 

Set up by: _::J:_:W_;__ ________ _ 

!3/l KC\ 

7-d No. Fronds IC50 Reference Toxicant Mean (2 SD Range): 4.;, (3.'.l. - S ·S) CV(%): __ "*..:.. __ _ 

9/l KC\ 

Number of Fronds Drv Weiaht 

Test Results: IC25 o/o(vfv) !95% CLl )l'\1 )CIT 

IC50 o/oivfv\ !95% CL\ >q"t >l\=t 

Reviewed by: 

October 1, 2009; Ver. 1.2 Nautilus Environmental 



Client: 

Sample ID: 

Work Order No.: 

Culture Source: 

Test Culture Age: 

Light Intensity Range: 

Day 

Shelf Temp ("C) 

Initials 

Sample Characteristics: 

Temperature (°C) 

DO (mg/L) 

pH 

Conductivity (µS) 

·Plant Growth Inhibition Toxicity Test 
Water Quality Measurements 

"fQC1< cool Setup by: J(l\I 

LC - iX: l.._·;-JS._:i.olS- \e>-.:>LrJ Test Date: OCt :n 
IS'ir't'2. Test Species: Lemna m;nor 

Ql'CC '\\ l\C\0 

, 20\S 

1- e1ays: > ax Growth? (YIN): '( uq fro()cis) 

4-000 - %~0 \Uy Date Measured: OC-t '.).'g 
' 20\S 

0 1 2 3 4 5 6 

:J.S. I:> 2b.O )'j.O ?.b·O .'l).p ).b,0 J.b.O 
'JIN :::!\'\.! Mll JIN fl,.. Mtr M\:1 

7 

]=I 1) 

Mtl 

Initial Water Quality Adjusted Water Quality 

:i=r.o Aeration?: :;io min :i.s. o 
C\.o Nutrients 'l · ;;( 
'6 · I added?: y ---? <&·o 
33\ IN6 

Concentration Temperature (°C) pH Conductivity (µS) 

Ofo (v fV) Dayo Day7 DayO Day7 Oh 

Control J.s.s 2f,5j '6. :z i·?> '2~4-
(.<; J.S·O 2b.S %· 2 <t;·4 '885 

3.0 JS·O 26. s '6. ;/ i·=i- '890 
G.I '.l.S·D 2E..s "' . :i 't· s 'loo 
1'2.. I :l.S·D '2i:,.<; i.;;) "l · s ci20 

:ll\-. '.2. J.S·O Qb.s z. l '?;· k, '1SI 
48.S :.!S·D 2i>.t; 'l · I Y:· 1- 10\3 

'\"!- :l.S·O '.26.S 'b·o ci.o i\4(, 
Initials JW 0L-J <JN J~'\l .:)/\I 

Instruments: Thermometer: CER - 4: Cond. Meter: c-tj. pH meter: P+I - ~ 
-~----~ --~----~ 

Sample Description: 

Comments: 

Reviewed: ,jfii,1, 
____ -.._'-"_•~ ______ Date Reviewed: I°' '1·r 1 ,, 

' ' 

Version 1.3; Issued October 30, 2014 
Nautilus Environmental Company Inc. 



Lemna minor Toxicity Test Data Sheet- 7-d Frond Counts 

Client: \eq~ -'__,__.:..;. _________ _ 
Sample ID: LC - DC L • WS .. :io1c:; • ID - 24'>. N 

Work Order#: _,IS::.. 'l;:::.."f.!-'l=----------

No. of fronds 
Concentration Rep Chlorosis Necrosis 

Dfo ( V{V) Daya Day? 

A (, 'f6 
B b '14-

COl\'\to\ c b =!"3 
D (, 'fl.I-
A G (;:j. 

B i;, <=,•-.? 

1 . '7 c (, bb 
D (, (,t;, 

A iO ?;3 
B h ::JI.I. 

3.D c IO (;,~ 

D c; =fi 
A b 6l\. 
B f, (,l\-

b. i c i; bb 
D i;, G\ )( 

A i; '?;() 

B i; "tU. 
l2. 1 c (, <SS 

D lo 69 
A " "t?. 
B (, (;,(,, 

2\.\. 2. c b ic; 
D (, 'TU. 

Comments: 

Reviewed by: d Cr&.__, 

Version 1.0 Issued June 26, 2006 

Abnormal Single 
Yellow size Gibbosity fronds 

. 

' 

Start Date: October :J.'6 , '.20!;; 

Termination Date: NDVeN11>er 4 , 10lt; 
Test set up by: _~_fN _____________ _ 

Root Loss of 
destruction buoyancy Comments Initials 

J'tN 

' 

,i, 

Date Reviewed: A/col). fC/ / (~i,,-
1 

Nautilus Environmental 



Lemna minor Toxicity Test Data Sheet· 7-d Frond Counts 

Client: ·Tee\< 
-:--:-~~~~~~~~~-

Sam p I e ID: LC-OCLINS'"~OIS -10"26.N 

Work Order#: IS'i:'t1 
~~~~~~~~~~~~ 

No. of fronds 
Concentration Rep Chlorosis Necrosis 

O/o (V/V) Daya Day? 

A c;, 61 
8 c;, :tb 

\{'Ii I? c f, = 
D (, =1-\ 
A f, =i:u. 

8 f, 'g2 
qi- c h ::i.s 

D b f,() 
A 
8 
c 
D 

A 
8 
c 
D 

A 
8 
c 
D 
A 
8 
c 
D 

Comments: 

Reviewed by: ~.1 (.l,l.._ 

Version 1.0 Issued June 26, 2006 

Abnormal Single 
Yellow Gibbosity 

size fronds 

Start Date: OC.iOl:Qr ::l'6 
Termination Date: Nouerobef 4-

' 201c; 
' 20l'? 

Test set up by: --':J\l\J'-""~~~~~~~~~~~~~~ 

Root Loss of 
Comments Initials destruction buoyancy 

:JIN 

' I; 

Date Reviewed: 'f/101F (Ci Irr 
I 

Nautilus Environmental 



Client: 

Sample ID: 

·WO#: 

·:r . ·-R 

. . -
O/o (V /V) 

Co!ttto't 

1 . '3 

3.D 

G-1 

12. 1 

::<i+. ·2 

4'1:· s 

Comments: 

Reviewed by: 

~.,-. 

7-d Lemna minor Weight Data Sheet 

LC - De i. l/IJS. ::io1i;-10-:u;_{\) 

1St1-'2 

Start Date: October ;;ii ' :201G 

Termination Date: t\10\leMber '+ , 20!5 

Balance ID: Bal - 1 

v"(! ·uR1~Ali!~an1We-.flllillt'li~ - _,.., __ -· - ' _,_,,, ___ ,,,~---~ _.,__ - ' . 
Del Gree~ 

A I 990 .21 Oil\4-. w ;:;w /Ml1 

B d. 9't'I · 1-0 ~l):i. =I-! I 
c 3 qi3.GS <'.\%1$, 'Jlo 
D 4 9't2.3'2 <'.\150.1cs 
A s 103'7· 2't ID jlj. ifJf 
B G 1026. "62 t0?,(9.0(, 
c 't 102'1 • i'2 iD?,1.2'1 
D ? 9"l6.0S °I \';Oj. l)'.1 

A 9 9'ii. 5'1 012~.)3 

B 10 "i'Z'l. 2q q ~lo. ":>1 
c ll "t'6!. 02. q II s.;11 
D !2 <'j'gq. 3:; 11 Cj 4-. -=r ts 
A 13 qq1. e.•t Qqi::;. ?J4-
B 11.\- 9=t'I · "'* q11;2. 35 
c 1S qi-g . .Z'.:j- l\'12. l,,j 
D \G 9is-~3 orns.& & 
A l"l Clj,?=j- -02 Ql\::i. tfi 
B !'& 10'71 · G'.1. 104-2.::rt 
c t"i 1006-":jl JOI I. D:l-
D ~ 1024: . 'll+ I Olli .-:>-b 
A '.2\ I02S· S't i O'~ 0. lf-?, 

B 22 '1'2'i·'f3 CJ\50. ib 
c :H qcu . '81.t qq £. i?-
D '.1l\- Ci=! 9 . -"'8-' S'8 ow Cftll. l\o 
A 18 '1i1 . :r=t °! q I .15~ ij-D 

B ?h 9'A. o~ ~fl 4: 1+lf-
c 21- 9=!C\ • 00 Dti+. 's\a 
D '.Ci: 9'1CI . 9'+ ~ll+.~t •/ 

Version 1.1 Issued May 29, 2015 Nautilus Environmental Company Inc. 



7-d Lemna minor Weight Data Sheet 

Client: 

Sample ID: 

WO#: 

%", ; ::. 
.. 
""'-'.· 

0/0 (V/v) 

9=t 

Comments: 

Reviewed by: 

LC- DC LNS-WIS-iC-2&_1\I 

ISZ'l:l 

' "' - -· 

A 1G qil-95 

8 3D q-i'l · •+le 
c 31 qis. ;i 
D 3'2 9Z? .1,Cj 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

A 

8 

c 
D 

A 

B 

c 
D 

A 

8 

c 
D 

Version 1.1 Issued May 29, 2015 

Start Date: October ~ , '.20{<; 

Termination Date: NOvet11bel !.\- • '20!<; 
Balance ID: Bal - l 

. ,,'0: ;/f,\ 
'S\'>V 

''lm¥ j 
. ' 

>~. ' '11 

q~t.2t; JW /Mti 

°1~4-.156 
Ci0 D.:lD 

Ojgll.ito 'V 

Nautilus Environmental Company Inc. 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 00-3191-7811 
Analyzed: 12 Nov-1516:33 

Batch ID: 

Start Date: 

07-0870-2690 

28 Oct-15 

Ending Date: 04 Nov-15 

Duration: 7d Oh 

Sample ID: 16-9503-3844 

Sample Date: 26 Oct-15 

Receive Date: 27 Oct-1510:10 

Sample Age: 48h (2.5 °C) 

Linear Interpolation Options 

X Transform Y Transform 

Log(X+1) Linear 

Point Estimates 

Level % 95% LCL 

IC5 1.145 0.3383 
IC10 >97 NIA 
IC15 >97 NIA 
IC20 >97 NIA 
IC25 >97 NIA 
IC40 >97 NIA 
IC50 >97 NIA 

Frond Count Summary 

CRo/o Control Type 

0 Negative Control 
1.5 
3 
6.1 
12.1 
24.2 
48.5 
97 

Frond Count Detail 

C-% Control Type 
0 Negative Control 
1.5 

3 

6.1 
12.1 

24.2 

48.5 

97 

000-469-187-1 

Endpoint: 
Analysis: 

Test Type: 

Protocol: 

Species: 

Source: 

Code: 

Material: 

Source: 
Station: 

Seed 

1663458 

95o/o UCL TU 

NIA 87.35 
NIA <1.031 
NIA <1.031 
NIA <1.031 
NIA <1.031 
NIA <1.031 
NIA <1.031 

Count Mean 

4 69 
4 59.75 
4 68.75 
4 55.25 
4 66 
4 69.5 
4 68 
4 66.75 

Rep 1 Rep 2 

70 71 

61 59 
77 68 

58 58 
74 68 

67 60 

55 70 

68 76 

Frond Count 
Linear Interpolation (ICPIN) 

Lemna Growth 
ECIEPS 11RMl37 

Lemna minor 
CPCC#490 

650829F4 

Water Sample 
Teck Coal (TECK COAL) 

LC_DC1_WS_2015-10-26_N 

Report Date: 

Test Code: 

12Nov-1516:35(p1 of 2) 

15872b 110-6904-8217 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: Mimi Tran 

Diluent: Modified APHA 

Brine: 

Age: 7d 

Client: Teck Coal 

Project: 

Resamples Exp 95% CL Method 

200 Yes Two-Point Interpolation 

95% LCL 95% UCL 

NA 295.6 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

Calculated Variate 

Min Max Std Err Std Dev CV% o/oEffect 
67 71 0.9129 1.826 2.65% 0.0% 

59 61 0.4787 0.9574 1.6% 13.41% 

58 77 4.029 8.057 11.72% 0.36% 
45 60 3.449 6.898 12.49%1 19.93°/o 
59 74 3.24 6.481 9.82% 4.35% 
60 83 4.839 9.678 13.93% -0.72% 
55 82 5.612 11.22 16.51% 1.45% 
54 76 4.608 9.215 13.81°/o 3.26% 

Rep 3 Rep4 

67 68 

60 59 
58 72 

60 45 

59 63 

83 68 

82 65 

69 54 

CETIS'" v1 .8.7.16 Analyst: __ _ QA: 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 00-3191-7811 Endpoint: Frond Count 
Analyzed: 12 Nov-1516:33 Analysis: Linear Interpolation (ICP!N) 

Graphics 

'~ . ----··-----------------·---------· 

• 

000-469-187-1 CETIS™ v1.8.7.16 

Report Date: 
Test Code: 

12 Nov-15 16:35 (p 2 of 2) 

15872b I 10-6904-8217 

Nautilus Environmental 

CETIS Version: CET!Sv1.8.7 
Official Results: Yes 

Analyst: __ _ JCvk 
QA: . ·c I 

/•.Jov.~ ! i 1 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Report Date: 

Test Code: 

12 Nov-1516:36 (p 1 of 2) 

15872b 110-6904-8217 

Nautilus Environmental 

Analysis ID: 12-2663-0271 Endpoint: Total Dry Weight-mg CETIS Version: CETISv1.8.7 

Analyzed: 12 Nov-1516:34 

Batch ID: 

Start Date: 

07 -0870-2690 

280ct-15 

Ending Date: 04 Nov-15 

Duration: ?d Oh 

Sample ID: 16-9503-3844 

Analysis: 

Test Type: 

Protocol: 

Species: 
Source: 

Code: 

Linear Interpolation (ICPJN) Official Results: Yes 

Lemna Growth Analyst: Mimi Tran 

ECIEPS 11RMl37 Diluent: Modified APHA 

Lemna minor Brine: 

CPCC#490 Age: 7d 

650829F4 Client: Teck Coal 

Sample Date: 26 Oct-15 

Receive Date: 27 Oct-15 10:10 

Sample Age: 48h (2.5 °C) 

Material: Water Sample Project: 

Source: Teck Coal (TECK COAL) 

Station: LC_DC1_ WS_2015-10-26_N 

Linear Interpolation Options 

X Transform Y Transform Seed Resamples Exp 95% CL Method 

Log(X+1) Linear 343248 200 Yes TwoRPoint Interpolation 

Point Estimates 

Level % 95% LCL 95% UCL TU 95% LCL 95% UCL 
IC5 >97 NIA NIA <1.031 NA NA 
IC10 >97 NIA NIA <1.031 NA NA 
IC15 >97 NIA NIA <1.031 NA NA 
IC20 >97 NIA NIA <1.031 NA NA 
IC25 >97 NIA NIA <1.031 NA NA 
IC40 >97 NIA NIA <1.031 NA NA 
IC50 >97 NIA NIA <1.031 NA NA 

Total Dry Weight~mg Summary Calculated Variate 

CR% Control Type Count Mean Min Max Std Err Std Dev CV% 0/oEffect 
0 Negative Control 4 4.635 4.33 5.01 0.1473 0.2946 6.36% 0.0% 
1.5 4 4.03 3.84 4.17 0.08335 0.1667 4.14°/o 13.05% 
3 4 4.703 4.08 5.4 0.2959 0.5919 12.59o/o -1.46% 
6.1 4 4.075 3.05 4.71 0.3582 0.7164 17.58%i 12.08%) 
12.1 4 4.87 4.11 5.4 0.2798 0.5596 11.49°/o -5.07% 
24.2 4 4.97 4.32 6.28 0.4513 0.9027 18.16%, -7.23% 
48.5 4 5.027 4.13 5.56 0.322 0.6439 12.81% -8.47% 
97 4 5.232 4.51 6.1 0.3322 0.6644 12.7% -12.89%1 

Total Dry Weight-mg Detail 

C-% Control Type Rep 1 Rep2 Rep 3 Rep4 
0 Negative Control 4.49 5.01 4.71 4.33 
1.5 4.17 3.84 4.17 3.94 
3 4.96 4.08 4.37 5.4 
6.1 4.2 4.71 4.34 3.05 
12.1 5.4 5.15 4.11 4.82 
24.2 4.85 4.43 6.28 4.32 
48.5 4.13 5.42 5.56 5 
97 5.3 6.1 5.02 4.51 

000-469-187-1 CETIS'M v1.8.7.16 Analyst: __ _ 
j(r<L 
('4.ov .. ic1 !tJ 

QA: 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 12-2663-0271 
Analyzed: 12 Nov-1516:34 

Graphics 

. ' ' ' .. ' .. 

000-469-187-1 

Endpoint: Total Dry Weight-mg 
Analysis: Linear Interpolation (!CPIN) 

CETIS'M v1.8.7.16 

Report Date: 

Test Code: 

12 Nov-1516:36 (p 2 of 2) 

15872b I 10-6904-8217 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: __ _ 
1 ,, J, 

QA: J ()'CL 
j...J ....... • JC$ l 1 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 02-3519-0387 

Analyzed: 12 Nov-1516:36 

Batch ID: 

Start Date: 

07-0870-2690 

28 Oct-15 

Ending Date: 04 Nov-15 

Duration: 7d Oh 

Sample ID: 16-9503-3844 

Sample Date: 26 Oct-15 

Receive Date: 27 Oct-1510:10 

Sample Age: 48h (2.5 'C) 

Data Transform 
Untransformed 

Zeta 

NA 

Dunnett Multiple Comparison Test 

Control vs 
Negative Control 

ANOVA Table 

C-% 

1.5 
3 
6.1 
12.1 

24.2 
48.5 
97 

Endpoint: Total Dry Weight-mg 
Analysis: Parametric-Control vs Treatments 

Test Type: Lemna Growth 
Protocol: EC/EPS 1/RM/37 

Species: Lemna minor 

Source: CPCC#490 

Code: 

Material: 

650829F4 

Water Sample 
Source: 
Station: 

Teck Coal (TECK COAL) 

LC_DC1_WS_2015-10-26_N 

Alt Hyp Trials 

C <T NA 

Test Stat 

-1.406 
0.1569 
-1.302 

0.5462 
0.7786 

0.9122 
1.389 

Critical 
2.482 

2.482 
2.482 
2.482 

2.482 
2.482 
2.482 

Seed 

NA 

MSD DF P-Value 

1.068 6 0.9973 
1.068 6 0.8316 

1.068 6 0.9962 
1.068 6 0.6881 
1.068 6 0.5843 

1.068 6 0.5219 
1.068 6 0.3105 

Source Sum Squares Mean Square DF F Stat 

Between 5.343897 0.7634138 

Error 8.886062 0.3702525 
~~---~~~~-~~~~~-

Tot a I 14.22996 

Distributional Tests 

Attribute Test 

Variances 
Distribution 

Bartlett Equality of Variance 
Shapiro-Wilk W Normality 

Total Dry Weight~mg Summary 

c.01o 

0 
1.5 
3 

6.1 
12.1 

24.2 
48.5 
97 

. Control Type Count 

Negative Control 4 
4 
4 
4 
4 

4 
4 

4 

Total Dry Weight-mg Detail 

C-% 

0 

1.5 

3 

6.1 

12.1 

24.2 

48.5 

97 

000-469-187-1 

Control Type Rep 1 
Negative Control 4.49 

4.17 

4.96 

4.2 

5.4 

4.85 

4.13 

5.3 

Mean 

4.635 

4.03 
4.703 
4.075 
4.87 
4.97 

5.027 
5.232 

Rep2 

5.01 

3.84 

4.08 

4.71 

5.15 

4.43 

5.42 

6.1 

7 
24 
31 

Test Stat Critical 

7.625 18.48 

0.9873 0.9081 

2.062 

P~Value 

0.3668 
0.9630 

95% LCL 95°/o UCL Median 

4.166 5.104 4.6 

3.765 
3.761 
2.935 
3.98 
3.534 

4.003 
4.175 

Rep 3 
4.71 

4.17 

4.37 

4.34 

4.11 

6.28 

5.56 

5.02 

4.295 

5.644 
5.215 
5.76 
6.406 
6.052 

6.29 

Rep4 

4.33 

3.94 

5.4 

3.05 

4.82 

4.32 

5 

4.51 

4.055 

4.665 
4.27 
4.985 
4.64 

5.21 

5.16 

CETIS'" v1 .8.7.16 

Report Date: 

Test Code: 

12 Nov-15 16:37 (p 1 of 2) 

15872b I 10-6904-8217 

Nautilus Environmental 

CETIS Version: CET1Sv1.8.7 

Official Results: Yes 

Analyst: Mimi Tran 

Diluent: Modified APHA 

Brine: 
Age: 7d 

Client: Teck Coal 

Project: 

PMSD NOEL LOEL 

23.0% 

P-Type 

CDF 
CDF 

CDF 
CDF 
CDF 

CDF 
CDF 

97 >97 

Decision{a:5%) 
Non-Significant Effect 
Non-Significant Effect 
Non-Significant Effect 
Non-Significant Effect 
Non-Significant Effect 
Non-Significant Effect 
Non-Significant Effect 

p.Value Decision(a:5°/o) 

0.0882 Non-Significant Effect 

Decision( a: 1°/0 ) 

Equa! Variances 
Normal Distribution 

Min 

4.33 

3.84 
4.08 
3.05 

4.11 
4.32 
4.13 

4.51 

Max 

5.01 
4.17 
5.4 

4.71 
5.4 
6.28 

5.56 

6.1 

Std Err 

0.1473 
0.08335 
0.2959 

0.3582 
0.2798 

0.4513 

0.322 
0.3322 

TOEL TU 
NA 1.031 

CV% %Effect 

6.36% 0.0% 
4.14% 13.05% 
12.59% -1.46%i 
17.58% 12.08°/o 
11.49% -5.07% 
18.16% -7.23% 
12.81% -8.47%1 
12.7% -12.89% 

Analyst: __ _ QA: ,JC>f;_ 
Nov. i')/ !J 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 02-3519-0387 Endpoint: Total Dry Weight-mg 
Analyzed: 12 Nov-15 16:36 Analysis: Parametric-Control vs Treatments 

Graphics 

, r ,., 

... 

• 
,, 

'·' "' 

000-469-187-1 CETIS'" v1.8.7.16 

Report Date: 

Test Code: 

12 Nov-15 16:37 (p 2 of 2) 

15872b I 10-6904-8217 

Nautilus Environmental 

CETtS Version: CETISv1.8.7 

Official Results: Yes 

• •• • 

Ranldto 

• 

M !.O 1.5 

Analyst __ _ 

• 

QA: J ().{;._ 
. l c ! ' 

f'i.roJ.-' l/1 



Lemna minor Summary Sheet 

Client: TecJ< Cce,\ Start Date: OCJtlxV 2q 1:>Dl'3 
Work Order No.: Set up by: __ ;r.;:. . ..:..\"--------

Sample Information: 

Sample ID: 

Sample Date: 

lt-f'l<'DSJ)i'._ 'N)_2Dl5-10-ll,_j\l 

Dc:h?\?tr .:ib,>D\'S 
Date Received: 

Sample Volume: 

Test Organism Information: 

Culture Date: 

Age of culture (Day 0): 

>BX growth in APHA ?: 

KCI Reference Toxicant Results: 

Reference Toxicant ID: 

Date Initiated: 

7-d No. of Fronds IC50 (95% CL): 

7-d No. Fronds IC50 Reference Toxicant Mean (2 SD Range): 4-,2 {:J, l-1'.1,t:;) CV(%): Jlf-
~/L. kll 

Number of Fronds Orv Weiaht 

Test Results: IC25 %!v!vl 195% CU l:;;q :2 Ci;::r:r -1q,1:.) ;lfj-

IC50 %1v/vl 195% CU 7'11- >ci=r 

Reviewed by: 'J , I ~ Date reviewed: t DV .. <.:..0 I \ 
I 

October 1, 2009; Ver. 1.2 Nautilus Environmental 



Client: 

Sample ID: 

Work Order No.: 

Culture Source: 

Test Culture Age: 

Plant Growth Inhibition Toxicity Test 
Water Quality Measurements 

LC- fRC>S:DC_r!S_wl'>-10-2b-N 

IS'i5'11. 

Setup by: _O...::IN _________ _ 

Test Date: OCt ;,q • 20\S 

Test Species: _,L"'em"'n"'a'-'m"'in"'o"-r ______ _ 

Light Intensity Range: l.\-000 - L\-3C10 \Ul< 

> sx Growth? (Y/N): '( t2lj ffOf\clS) 

Date Measured: Oct :1% • 20lS 

Day 0 1 2 3 4 5 6 7 

ShelfTemp ('C) '.)(:,. 0 2'.:f,D 2b.O }!, •"" 2.b.0 2bD .)"f.o ~-"J.b .D 

Initials 'JIN ML'\ ::JIN ,./}-. 1\J\,\,1 f1\L1 •At! i\I L• 

Sample Characteristics: Initial Water Quality Adjusted Water Quality 

Temperature (°C) 2b--S Aeration?: :;io min :i6.S 
DO (mg/L) ~. :i. Nutrients 1.q 
pH ~o added?: '( 'f.q 
Conductivity (µS) '=\::Ft tl\-"60 

Concentration Temperature (°C) pH Conductivity (µS) 

O(o (vtv) DayO Day7 DayO Day7 Oh 

Control ;).(,. 0 25.o '6·3 C\. i '8CIS 
1.s ;tS·S Jc;.o '6· t ll.i+ C\04-

3.() ::lS· S Jt;.o '8. I ~.'1 91"!-
G. I J<;·S )CJ.o '8. I ~.~ 93(:, 

1'2.. i ::.lS·S )1:3.o '6· l C\. i qqs 
:ll\..2 2S·s )10.o 8· \ C\D iOS\ 

46.S 2(,.0 Jt;,o '8· 0 C11 ilC\4: 

C\1- %·S J\;.\) =i.q ~.~ 14-~o 
Initials JW »~LI '1lN MLl JIN 

Instruments: Thermometer: C:eR - ~ Cond. Meter:_C_-_l..\..:.._ ____ pH meter: 

Sample Description: C:leQr 

Comments: L\9nt Meier ~ lit - L 

Reviewed: ___ .......;'->..!.'11'.~""'-~-----Date Reviewed: 

Version 1.3; Issued October 30, 2014 Nautilus Environmental Company Inc. 



Lemna minor Toxicity Test Data Sheet - 7-d Frond Counts 

Client: ".\C2.CI:< --'--o-'------------
8 amp I e ID: LC - i=RDSOC-WS: ·· 20117 - to,'.lt; -N 
Work Order#: _,IS.::.t.::.'1_,_'l=c_ ________ _ 

No. of fronds 
Concentration Rep Chlorosis Necrosis 

0 ro (V(V) Daya Day? 

A .. l>t:; 
B b q:i. 

coMto\ c b qb 
D G ::pj-
A (, qi; 
B b '.fo 

I . '? c (, ::i b 
.D b ·-;;LI-
A (, ~if 
B f, >l2' 

ELD c G b't-
D b ::\ :i-
A b =t Cf 
B (, 7'6 

i; . l c (, 't't 
D f, +I. 
A G qb 
B <O i I 

11.. 1 c b S6 
D JO ·::;q 
A £, =t ll 
B {, iti 

21.\, »2.. c b 71.l. 
D G 71-1 )(. 

Comments: 

Reviewed by: ,J&v.-

Version 1.0 Issued June 26, 2006 

Abnormal Single 
Yellow size Gibboslty fronds 

)( 

Start Date: October ;iq , '.2Di!> 
Termination Date: NOVeN\\>e.r t; , :20\t; 

Test set up by:_~-'-(/\)'--------------

Root Loss of 
destruction buoyancy Comments Initials 

M\I 

" 

Date Reviewed: fJov.- !q/l:i,,-
7 

Nautilus Environmental 



Lemna minor Toxicity Test Data Sheet· 7-d Frond Counts 

Client: 'Tee\< 
--'----------~ 

Start Date: OC.tob«!r :29 , :20\<; 
Sample ID: LC - fROSOC .. WS.: .. :20\S -!O <lc._t\I Termination Date: t\IOUel'llber 5 , '201"> 

Work Order#: _l"'S-"'l_,_1-,,,2'--------~-- Test set up by: .......;::Jo.:.N..;;_ ____________ _ 

No, of fronds Abnormal Single Root Loss of 
Concentration Rep Chlorosis Necrosis Yellow size Gibbosity fronds destruction buoyancy Comments Initials 

Ofo (V/V) DayO Day 7 

A c, ::t\o ')( '')( II L7 
B (, ':11-i- " \.\%''? c b lo''-' " D (, :'.j q. '>( 

A IO \j-::i. '-,( 

B h 4-3 v 
qi' c b lf'T " D b 't:l- )( 'I/ 

-
A 
B 
c 
D 
A 
B 
c 
D 
A 
B 
c 
D 
A 
B 
c 
D 

Comments: 

Reviewed by: ,jl}{;_ Date Reviewed: tJ <:iv, ( °</ / ..\ 

Version 1.0 Issued June 26, 2006 Nautilus Environmental 



Client: 

Sample JD: 
·WO#: 

7-d Lemna minor Weight Data Sheet 

Start Date: October %\ 1 :20lG 

LC - l'RDSDC. • W~ - :ZOiS-10·:16./\I 

lSz:t2. 

Termination Date: t\JD\lerl\ber S> / 20!.S 

Balance ID: Bal • 1 

·~·~ 'i!.' "'~$.~.>'J~' --·--·~;.; • ..,,., • ' - ··-~ ,~,- '.'•"" 
. . • ., ., 

-•"'. ' 
.. , 

,· '·_-.:~IS!~~.-~.-_-..·~·'.--.:. '' ~ - . "' 
-::;; . 

O/o (\l/V) DC-Blue 
\U.- -:.J\N I~ A I lOi"\ · 'l;S ~ i01j - "11.. 

B a IOOG.40 l ()i'l, • Q""{ 
Cotnw\ c 3 qq&.31 uxn. .. bt 

D 4 cri,,, . '?; 1 '!88· ~+ 
A s G<:\3. 31\- 1000 • IW\(.ll 
B ~ iOOl\-. <>3 (001\. '53 

1 . '3 c 1- 1010. l\-~ lOIS • '12. 
D 'l mo:;. 'ti '"-"!!· C\I 
A Cj iO'o>'? • 4-1\, l041- g 
B lO ::iw ~- 1003. f>'t iOOt\. q4 

3. () c II 10\'6· 00 iOJ.2.. >& If{, 
D 12. !02.4. C\O 1030-0\ 
A 1-0 10;4. 2.C\ \"-~f0'1o· QI 

B 11.\- 102.CI. so \03~ ·Oli 
6 . .i c 1S 10¥+. <:f'I IOttti· Be 

D ib 100'1·00 lOll· 11 
A !"t C\'lQ.S1- 1181-. 1.1-S 
B 1% q(\2. "'t?; qqg- .15' 

12. \ c IC( IO%. =i-'2. ICC:1. =!If 
D 2'.) iOO'i . "I?) IOIO • 9t 
A 2\ 101s. 39; !02.0· g,_ 
B 22 '19 b . ':f, 2.q ;JJN lOOl. 01 

:<!.\-. ·2. c :23 iOiC\. 23 \<I. ·1:(W; !Ol~-00 
D 1l\- 102~.os 1018· i°t 
A 00 1004-. 50 lO\l · -~llL.'.lo 
B 1h 1021. 33 l 02.(, • !:. "'t 

4-Z· s c z::i. qC("f • (0 \001.. so 
D ~ 103(1 .i 1-'6 l0~5 ·..tto .. , 

;j~\) \Q.. 

Comments: 1c·1. ii'f.~Wii\,.,}'.·· -.\I:)'; iOOl.·S& , tt-11: ~imo,01 .~"".\: moi.. -s& 

Reviewed by: 

Version 1.1 Issued May 29, 2015 

Date Reviewed: __ ?_J_iii_v ·_. _I c.;.,{ /LC, fc...r __ 
I 

Nautilus Environmental Company Inc. 



7-d Lemna minor Weight Data Sheet 

Client: 

Sample ID: 

WO#: 

:.'.;<" .. 
- ~· 

O/o (V/v) 

'41-

Comments: 

Reviewed by: 

LC- fRPSOC.- W~ - :lOi<o -10-:i;;_/\I 

ISti:l 

~""";~ ~- .. ·-· .. , 
' ; di - ' . .. '' <' - -

DC -~Ile 

A ;iq 10(3. "fC\ 
B 3D IO!I · G\ 

c 3\ i00'1-. Sb 

D 3'1 tOlC\. 'l'\ 
A 

8 

c 
D 

A 

8 

c 
D 

A 

8 

c 
D 

A 

B 
c 
D 

A 

8 

c 
D 

A 

8 

c 
D 

Version 1.1 Issued May 29, 2015 

Start Date: October ::1'1 , 20(<; 

Termination Date: NO\!et'I\~( G , '20t~ 

. 

Balance JD: Bal - i 

- ... .., - """'·''":!;!! -' .. , . 
. ;;.> ·• 

1oi8•r+ .JIN / ll'-

\0\S . '.\-{, 

tOll- 'Y\ 
lO.E • bi- 'V 

Date Reviewed: lJcv· I? /ti: 
7 

Nautilus Environmental Company Inc. 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 18-2673-7727 
Analyzed: 12 Nov-1511:35 

Batch ID: 03-8226-0060 

Start Date: 29 Oct-15 

Ending Date: 05 Nov-15 

Duration: 7d Oh 

Sample JD: 10-5788-9285 

Sample Date: 26 Oct-15 

Receive Date: 27 Oct-15 10:10 

Sample Age: 72h (2.5 °C) 

Non-Linear Regression Options 

Endpoint: Frond Count 

Analysis: Nonlinear Regression 

Test Type: Lemna Growth 

Protocol: EC/EPS 1/RM/37 

Species: Lemna minor 

Source: CPCC#490 

Code: 3FOE1C05 

Material: Water Sample 

Source: Teck Coal (TECK COAL) 
Station: LC _FRDSDC _ WS _2015-10-26 _ N 

Report Date: 

Test Code: 

12 Nov-15 11:35 (p 1 of 2) 

15872c I 20-4167-2379 

Nautilus Environmental 

CETIS Version: CET1Sv1.8.7 
Official Results: Yes 

Analyst: ·Mimi Tran 

Diluent: Modified APHA 

Brine: 

Age: 7d 

Client: Teck Coal 

Project: 

Model Function X Transform Y Transform Weighting Function PTBS Function 

3P Log-Gompertz EV [Y;A'exp(log(0.5)(X/D)'C)] None None Box-Cox [W;Y'(2Z-2)] Off [Y•;y] 

Regression Summary 

lters Log LL Al Cc BIC Adj R2 Optimize F Stat Critical P-Value Decision{a:5%) 

10 -74.06 155 158.5 0.7687 Yes 1.114 2.621 0.3793 Non-Significant Lack of Fit 

Point Estimates 

Level % 95% LCL 95% UCL TU 95% LCL 95% UCL 

IC5 35.25 N/A 47.75 2.837 2.094 NA 
IC10 46.72 25.93 59.4 2.14 1.683 3.857 
IC15 55.35 38.57 67.62 1.807 1.479 2.593 
IC20 62.66 48.71 74.02 1.596 1.351 2.053 
IC25 69.21 57.7 79.3 1.445 1.261 1.733 
IC40 86.64 81.61 91.59 1.154 1.092 1.225 
IC50 9:Z 6~ 94'.8 188.5 1.824 0 il9ii:l 1.9iili<l\<I )<'.j-=J- 0 /o {•/; ) 
Regression Parameters 

Parameter Estimate Std Error 95% LCL 95°!o UCL t Stat P-Value Decision(a:5%) 

A 74.16 1.749 70.73 77.59 42.41 <0.0001 Significant Parameter 
c 2.556 0.648 1.286 3.826 3.944 0.0005 Significant Parameter 
D 97.63 1.901 93.9 101.4 51.35 <0.0001 Significant Parameter 
z -1.1 

ANOVATable 

Source Sum Squares Mean Square OF F Stat P-Value Decision(a:5°/o) 
Model 9.39E-05 9.39E-05 105 <0.0001 Significant 
Lack of Fit 4.88E-06 9.76E-07 5 1.114 0.3793 Non-Significant 
Pure Error 2.10E-05 8.77E-07 24 
Residual 2.59E-05 8.94E-07 29 

Residual Analysis 

Attribute Method Test Stat Critical P-Value Decision(a:5%) 
Variances Bartlett Equality of Variance 12.59 14.07 0.0827 Equal Variances 

Mod Levene Equality of Variance 0.747 2.423 0.6354 Equal Variances 
Distribution Shapiro-Wilk W Normality 0.9669 0.9338 0.4179 Normal Distribution 

Anderson-Darling A2 Normality 0.4328 2.492 0.3079 Normal Distribution 

000-469-187-2 CETIS'" v1.8.7.16 Analyst: __ _ QA: ,j Gb.. 
tlcv ,1qj 



CETIS Analytical Report Report Date: 12Nov-1511:35(p2of 2) 

Test Code: 15872c I 20-4167-2379 

Lemna Growth Inhibition Test Nautilus Environmental 

Analysis ID: 18-2673-7727 Endpoint: Frond Count CETIS Version: CETISv1.8.7 
Analyzed: 12 Nov-1511:35 Analysis: Nonlinear Regression Official Results: Yes 

Frond Count Summary Calculated Variate 

C-o/o Control Type Count Mean Min Max Std Err Std Dev CV% %1Effect 

0 Negative Control 4 79.25 68 86 4.029 8.057 10.17% 0.0% 
1.5 4 72.75 64 89 5.558 11.12 15.28% 8.2% 
3 4 69.75 58 78 4.768 9.535 13.67o/o 11.99o/o 
6.1 4 71 70 72 0.4082 0.8165 1.15% 1 Q.41 Ofo 

12.1 4 79.5 73 90 3.797 7.594 9.55% -0.32% 
24.2 4 70.75 65 74 1.974 3.948 5.58% 10.73°/o 
48.5 4 66.25 59 70 2.462 4.924 7.43o/() 16.4°/o 
97 4 37.5 36 41 1.19 2.38 6.35% 52.68%1 

Frond Count Detail 

C-% Control Type Rep 1 Rep2 Rep 3 Rep4 
0 Negative Control 79 86 84 68 
1.5 89 64 70 68 
3 78 77 58 66 
6.1 71 72 71 70 
12.1 90 75 80 73 
24.2 72 74 72 65 
48.5 70 68 59 68 
97 36 37 41 36 

Graphics 3P Log-Gompertz EV [Y=A'exp(log(0.5)(X/D)'C)] 

! "f. 
1 r 

" " 

M~a 
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·O<OaS • 
-o.oom • 
·0.00'5 

• -o.oow 
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CETIS'" v1.8.7.16 Analyst: ___ _ 



CETIS Analytical Report Report Date: 
Test Code: 

12 Nov-1511:26 (p 1 of 2) 

15872c 120-4167-2379 

Lemna Growth Inhibition Test Nautilus Environmental 

Analysis ID: 06-9542-5229 

Analyzed: 12 Nov-1511:22 

Batch ID: 

Start Date: 

03-8226-0060 

290ct-15 

Ending Date: 05 Nov-15 

Duration: 7d Oh 

Sample ID: 10-5788-9285 

Endpoint: Total Dry Weight~mg 

Analysis: Nonlinear Regression 

Test Type: Lemna Growth 

Protocol: EC/EPS 1/RM/37 

Species: Lemna minor 

Source: CPCC#490 

Code: 

Material: 

3FOE1C05 

Water Sample 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Mimi Tran 

Diluent: Modified APHA 

Brine: 

Age: 7d 

Client: Teck Coal 

Project: Sample Date: 26 Oct-15 

Receive Date: 27 Oct-15 10:10 

Sample Age: 72h (2.5 'C) 

Source: 

Station: 
Teck Coal (TECK COAL) 

LC_FRDSDC_WS_2015-10-26_N 

Non-Linear Regression Options 

Model Function X Transform Y Transform Weighting Function 
2P Exponential EV [Y=Nexp(log(0.5)'XID)] None None Normal [W=1] 

Regression Summary 

lters Log LL A!Cc BIC Adj R2 Optimize F Stat 
5 0.03042 4.353 6.871 0.1861 Yes 1.715 

Point Estimates 

Level % 95% LCL 95% UCL TU 95% LCL 95o/o UCL 
1C5 
1C10 

1C15 
1C20 
IC25 
IC40 

IC50 

27.62 
56.73 
87.51 
120.2 

6.315 
23.89 
36.59 
49.06 

49.8 3.621 2.008 15.84 
91. 71 1. 763 1.09 4.185 
143.8 1.143 0.6956 2.733 

202.:1 -~0~·!8~32~3~~0~-~~= . 8 
. 455 0.3753 1.599 

\lll'.1 

0.3636 0.1976 0.8781 
0.2679 0.1374 0.6198 

Regression Parameters 

Parameter 

A 
D 

ANOVATable 

Source 

Model 
Lack of Fit 
Pure Error 
Residual 

Residual Analysis 

Attribute 

Variances 

Distribution 

Estimate Std Error 95% LCL 95% UCL t Stat 

5.761 0.142 5.482 6.039 40.57 
373.2 139.8 

Sum Squares 

3.168394 
3.525404 
8.224374 

11.74978 

99.3 

Mean Square 

3.168394 
0.587567 
0.342682 
0.391659 

647.2 

OF 

6 
24 
30 

2.67 

F Stat 

8.09 
1.715 

Method Test Stat Critical 

Bartlett Equality of Variance 8.642 14.07 
Mod Levene Equality of Variance 0.7627 
Shapiro-Wilk W Normality 0.9755 

Anderson-Darling A2 Normality 0.3685 

2.423 

0.9338 
2.492 

Critical P-Value Decision( a:5o/o} 

2.508 0.1608 Non-Significant Lack of Fit 

I ql- "/, (11!11) 

P-Value Decision(a:5%) 

<0.0001 Significant Parameter 
0.0121 Significant Parameter 

P-Value 

0.0079 
0.1608 

Decision(a:5°/o) 

Significant 
Non-Significant 

P-Value DE!cision(a:5%) 

0.2794 Equal Variances 
0.6234 

0.6615 
0.4333 

Equal Variances 
Normal Distribution 

Normal Distribution 

Total Dry Weight-mg Summary Calculated Variate 

C-0/o 

0 
1.5 

3 
6.1 
12.1 
24.2 

48.5 
97 

Control Type Count 

Negative Control 4 

4 

4 

4 

4 
4 

4 

4 

000-469-187-2 

Mean 

5.96 
5.58 

5.27 

5.508 
5.982 
5.53 

5.84 
4.473 

Min 

4.85 
4.9 
4.46 

5.19 
5.47 

5.14 
5.34 

4.25 

Max 

6.63 
6.83 
5.8 

5.72 
6.88 

5.77 
6.7 
4.83 

Std Err 

0.3875 
0.4343 
0.3073 

0.113 
0.3225 
0.1436 

0.3148 
0.1251 

CETlS'" v1 .8.7.16 

Std Dev 

0.775 
0.8686 

0.6145 
0.226 
0.645 

0.2872 
0.6297 

0.2501 

CV% 

13.0% 
15.57o/o 

11.66o/o 
4.1 Ofo 

10.78o/o 

5.19% 
10.78% 

5.59% 

%Effect 

0.0% 
6.38% 
11.58% 

7 .59o/o 
-0.38% 

7.22% 
2.01 o/o 
24.96% 

Analyst: __ _ 

PTBS Function 

Off [Y'=Y] 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 06-9542-5229 
Analyzed: 12 Nov-1511:22 

Total Dry Weight-mg Detail 

C·% Control Type Rep 1 
0 Negative Control 6.07 
1.5 6.83 
3 5.69 
6.1 5.72 
12.1 6.88 
24.2 5.49 
48.5 6.7 
97 4.38 

Graphics 

• • 
·-.Q • 
• 

• 

,. • 
• 

• 
• 

Endpoint: Total Dry Weight~mg 
Analysis: Nonlinear Regression 

Rep2 Rep 3 Rep4 
6.63 6.29 4.85 

4.9 5.49 5.1 
5.8 4.46 5.13 
5.59 5.19 5.53 
5.47 6.02 5.56 
5.72 5.77 5.14 
5.34 5.4 5.92 
4.25 4.83 4.43 

2P Exponential EV [Y=A'exp(log(0.5)'X/D)] 
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000-469-187-2 CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

12 Nov-1511:26 (p 2 of 2) 
15872c 120-4167-2379 

Nautilus Environmental 

CETIS Version: CETlSv1.8.7 
Official Results: Yes 

• • 
• 

,, ,, 

• 

• 

• 

Analyst: __ _ 

• 

• 

• • 
• 
• 

• 
' s 

• 

'' 



Lemna minor Summary Sheet 

Client: \eCK Coa 1 
Work Order No.: 

Sample Information: 

Sample ID: 

Sample Date: 

LC - i)COS _ IJ\IS _ J.01<; - to· 26_ N 

October :1(,, QOIS 

Date Received: October '.l"f, ·20lS 

Sample Volume: 5 y. :ioL 

Test Organism Information: 

Culture Date: 

Age of culture (Day 0): 

>8X growth in APHA?: 

KCI Reference Toxicant Results: 

Reference Toxicant ID: L!1\ l:l.S 

j0ll15 

Date Initiated: october 21 , 201s 

Start Date: roto~r :i.i , '20iS 

Set up by: _;J:.:li\J~--------

7-d No. of Fronds IC50 (95% CL): 1.1,.3 (3.q- 1.1,-'T) 5/L KC\ 

7-d No. Fronds ICSO Reference Toxicant Mean (2 SD Range): 4-::l (3.:< - S·S) CV(%): N -----
9/LKC\ 

Number of Fronds Orv Weicht 

Test Results: IC25 %(v/v) (95% Cll ') ll't )l'.l:'.j-

IC50 %1v/v\ 195% Cll ?qi- '7'1=t 

Reviewed by: Date reviewed: _ _;N_c_'"_'··_\ '1-'+/"'-r~"-,,,,---

October 1, 2009; Ver. 1.2 Nautilus Environmental 



Client: 

Sample ID: 

Work Order No.: 

Culture Source: 

Test Culture Age: 

Light Intensity Range: 

Day 

Shelf Temp (°C) 

Initials 

Sample Characteristics: 

Temperature (°C) 

DO (mg/L) 

pH 

Conductivity (µS) 

Plant Growth Inhibition Toxicity Test 
Water Quality Measurements 

iQCr,: cool 
LC - OCOS_ \Ill S .. -:J-c\S-lo.-1.6-1\l 

IS'iS't'l. 

0 1 2 

:l.S·D 2G-O :!'l .O 

0W :JIN Ml1 

Initial Water Quality 

:2'1'0 

Setup by: _J:.:IN~--------
Test Date: oct 2% ' :20\$ 

Test Species: -"'L"'em"'n"'a-"'m.:::in"'o'-r -------

> 8X Growth? (Y/N): '{ ( 2q frof\clS) 

Date Measured:_:Oc.:=1-.:___:i:_~_, _'2_0_t::::Sc._ ___ _ 

3 4 

2b-O ~J.P 

ow /;}., 

Aeration?: ?.O min 
--'----'== 

Nutrients 
added?: 'f ---

5 6 7 

2.b.o ::Lb.v ;;2.i i) 

Mtf ~1~1:1 Mt:i 

Adjusted Water Quality 

J(). 0 

Concentration Temperature (°C) pH Conductivity (µS) 

O(o (v'fll) DayO Day7 oayo Day7 Oh 

Control 
Ji.\-.0 2f,. '-3 i-3 C\.3 °'6b0 

(.<; .:ll\-. r; '2.\,. s 'i. J. q:1 ~bS 

'3. () :l.l\..S 21>'3 'g. '.l. C\.4- 'b(:,'6 

G-1 J.4-.0 2.b.') 'l·~ q.3 i=rs 
11. \ ::/\.\- .o 2hS i·:i q.:i. m 
:l4,. 2. J.4-. 0 %.<; "l · :J Cj.3 'ilS 
48-S J.S·O '2b.S 'l · ;)_ C\.s <1'10 
q-=r :lb. 0 '.2b.S ?:·O q.·2. ;oil\-

Initials Jl.N ::l\N JW 0\'\l J(/\) 

Instruments: Thermometer: CER - 4c Cond. Meter: _c:_· _-1.\-_____ pH meter: _,_P_\-\_-_;}. ____ _ 

Sample Description: ct ear-

~omments: 

Reviewed: ___ ,_,""j'-(;"-~~--------Date Reviewed: 

Version 1.3; Issued October 30, 2014 
Nautilus Environmental Company rnc. 



Lemna minor Toxicity Test Data Sheet - 7-d Frond Counts 

Client: 1ec1;< 
-'--;~~~~~~~~~~~ 

Sample ID: LC - DCDS. WS . 20117 -10 - :ic;,_ 1\1 
Work Order#: IS'l>"!'l 

~-'--'-~~~~~~~~~~ 

No. of fronds 
Concentration Rep Chlorosis Necrosis 

0 io ( VfV) Daya Day? 

A (, 122 
B (, 104 

coMto\ c b r~i 
D (, 104 
A b Cj9, 
B b i~'t 

I. '? c b ll l.\ 
D b ll;l 
A iO 120 
B h QJ. 

3~D c " Lf3 
D r; 'P 
A b q 
B b 'lb 

b. l c (, !DI.I. 
D b 110 
A (, y;: 
B (, C/I 

l2. 1 c b 10'1 
D lo qi 
A b 12S 
B f, II~ 

2l\. 2.. c b Es? 
D b cii 

Comments: 

Reviewed by: ,doo_..... 

Version 1.0 Issued June 26, 2006 

Abnormal Single· 
Yellow size 

Gibbosity 
fronds 

start Date: October :2% , 20(\; 

Termination Date: NOVeN\\:>e.r 4- , :20t<; 
Test set up by: -:JIN 

~~~~~~~~~~~~~~ 

Root Loss of 
destruction buoyancy Comments Initials 

,1!!\I 

' _, 

Date Reviewed: f,fo-.; · ( '1· /r \,,,.. 
I 

Nautilus Environmental 



Lemna minor Toxicity Test Data Sheet - 7-d Frond Counts 

Client: iecl< 7'::--'-'-----------
S amp I e ID: LC - ()COS - llJS . :?OI<; ·to·· 26 .. c\I 

Work Order#: _l:.:S'-"'l...l.1-,.'2..'--------'---

Concentration Rep 
010 (Viv) 

A 
B 

\.\'I:· I? c 
D 
A 
B 

G\-=t c 
D 
A 
B 
c 
D 
A 
B 
c 
D 
A 
B 
c 
D 
A 
B 
c 
D 

Comments: 

Reviewed by: 

No. of fronds 

DayO 
(, 

(;, 

i;, 

(, 

h 
h 
h 
b 

·' /•1. '-.~J (.'rv-

Day7 

1:2?> 
13:2 
(,=t 
(01 
q'.:) 

~1s 

Qfl 

I Cb 

Version 1.0 Issued June 26, 2006 

Chlorosls Necrosis Abnormal Single 
Yellow 

size 
Gibbosity fronds 

)( 

Start Date: OC..1ol:Qr :2'b 
Termination Date: NOUel'i\ber 4-

, '2DlS 
' 20l'? 

Test set up by: -':.JN=--------------

Root Loss of 
destruction buoyancy Comments Initials 

,)'Al 

'" 

. 

Date Reviewed: {\fo J, \vi I ( ::-· 

Nautilus Environmental 



Client: 

Sample ID: 

·WO#: 

~ '·" 

O/o (~/\J) 

Corttroi 

! . '3 

3.0 

G·l 

12. \ 

:<4-. '2. 

4-i· s 

Comments: 

Reviewed by: 

... 
.. ·' 

7-d Lemna minor Weight Data Sheet 

LC - oco<;. W£- 2o:s. -iD. 2b.N 

IS'l>Of '2 

Start Date: October ;;!'6 ':2DiG 

Termination Date: t\ID\le\'4\ber 4- r 20li3 

Balance ID: Bal - 1 

.. m ·~:.,.:--·~)!:~~ \...,; 

DS - Bro;.un 

A I qqo.4'6 Cj cici. '+'~ :lli\I lo~ 'CJ, 

B d_ <lC\'l • I'> 1oos.sq 

c ~ <t-ffi·'T3 qlJio. lb 
D 4 IOIS. \b 102~.i,f\ 

A s ID3:j.. fS l 0 4-4-. 13-:l-
B (, 'Wi+. 1i G qi+. li).. 
c 1- IOOl\,.f>'l 1011. ioS" 
D 'l 9iq. 2S CJ C\::i-. '(,)... 
A q qq2. C\2 foOi. 'J:'.1-
B 10 ICJOi· 21 10ll:J.1'J 
c ll 1003 . q}. 0 :JIN IOI o. 'J3 
D !2 102,.. 53 10?,?,.qo 
A 13 1010. ;'6 IOH.¥ 
B 1\.\- '11:3.?;0 q)lq,i+1 
c 1S cti=t· qo qq tj. }!\-
D ib iOi"f-. 11- 102s.:i-1 
A rt iOOi · 'i'6 I ()l)"f. \lb 
B ii 100{,.21 fOi~-lf 
c i9 qb'l-· 40 CJi-b. ill 
D 2:) IOO'f . (,(:, 101 D. l)J.. 

A :2.\ \004-. 't?. 1014-. fol-
B 22 CfClQ • i'6 l)qq. b? 
c :;>;; IOOC\·Tb lO:io.-,.C\ 
D :2.L\- i01c;.3b iOl1.J.'i-
A 2S 102.'t-09 10?, b. '\- '6 
B Qb 1011. 'ib 1022.1+ 
c z:r 102&. "!32. w;i,o.ii 
D 256 iOOt; · '51+ 101?.i.J-1 -./ 

·.JGic Date Reviewed: 
I 

Version 1.1 Issued May 29, 2015 
Nautilus Environmental Company Inc. 



Client: 

Sample ID: 

WO#: 

\~- "fdB': 

"' 
.... .. 

' . ' ·- ,,, -
O/o (V/V) 

ci::r 

Comments: 

Reviewed by: 

7-d Lemna minor Weight Data Sheet 

LC - DCOS _ ;i9r W>: - 20iS - ID-2i:> .. i'l 

Start Date: October <n , '2DlS 

Termination Date: NOl!eMbeC q. ' 20\S 

!SK'f:l OIN Balance ID: Bal - i 

=-~:,,' '!llfil• i. ·-,/ ·~ )'1' !If& . .. ·, .. ~~-~ ···~·--· ,--llllill -~~ : .. ''" '' ',., . ·""~-- ~.-.•";.. . ' ' . . . ~.~ "' . 
OS .. Brown 

A ;iq ioti-9i \O:lio. 0 2, J'iN /,•-111 

B 3D qq9.~q I cv=l . lf-0 
c 31 <:\C\0-43 Cj lf:\- . 'TD 
D 31. qqq. "f'.:f !C!D~. JI '/ 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

Date Reviewed: 

Version 1. 1 Issued May 29, 2015 
Nautilus Environmental Company Inc. 



CETIS Analytical Report Report Date: 

Test Code: 

12 Nov-1515:05 (p 1 of 2) 

15872d I 06-8567-3802 

Lemna Growth Inhibition Test Nautilus Environmental 

Analysis ID: 00-6851-6544 
Analyzed: 12 Nov-15 15:03 

Batch ID: 07-0870-2690 

Start Date: 28 Oct-15 

Ending Date: 04 Nov-15 

Duration: 7d Oh 

Sample ID: 11-3850-9437 

Sample Date: 26 Oct-15 

Receive Date: 27 Oct-1510:10 

Sample Age: 48h (3.5 °C) 

Non~Linear Regression Options 

Endpoint: 
Analysis: 

Test Type: 

Protocol: 

Species: 
Source: 

Code: 

Material: 

Source: 
Station: 

Frond Count 

Nonlinear Regression 

Lemna Growth 

EC/EPS 1/RM/37 

Lemna minor 

CPCC#490 

43DC467D 

Water Sample 

Teck Coal (TECK COAL) 

LC_DCDS_WS_2015-10-26_N 

CETIS Version: CET!Sv1.8.7 

Official Results: Yes 

Analyst: Mimi Tran 
Diluent: Modified APHA 

Brine: 

Age: 7d 

Client: Teck Coal 

Project: 

Model Function X Transform Y Transform Weighting Function 

2P Exponential EV [Y=A'exp(log(0.5)'X/D)] None None Normal [W=1] 

Regression Summary 

lters Log LL Al Cc BIC Adj R2 Optimize F Stat Critical P"Value Decision{a:5°/o) 

5 -105.5 215.5 218 0.0047 Yes 1.588 2.508 o. 1937 Non-Significant Lack of Fit 

Point Estimates 

Level % 95o/o LCL 95%, UCL TU 95% LCL 95% UCL 

IC5 49.26 N/A 128.9 2.03 0.776 NA 
IC10 101.2 N/A 275.9 0.9883 O~lllC'l 
IC15 156. 1 N/A 458.4 2 NA 
IC20 214.3 N/A 677.5 NA ;qi- •(,{v/v} IC25 276.3 N/A 948 0.362 0, 1054 NA 
IC40 490.6 N(A 2958 0.2039 0.0338 NA 
IC50 665. N/A N/A 0. 1502 NA NA 

Regression Parameters 

Parameter Estimate Std Error 95% LCL 95% UCL t Stat P-Value Decision(a:5%) 

A 102 3.811 94.56 109.5 26.77 <0.0001 Significant Parameter 
D 665.6 641.6 -591.8 1923 1.038 0.3078 Non-Significant Parameter 

ANOVATable 

Source Sum Squares Mean Square OF F Stat P-Value Decision(a:5%) 

Model 328.9604 328.9604 1 1.146 0.2929 Non-Significant 
Lack of Fit 2447.415 407.9024 6 1.588 0. 1937 Non-Significant 
Pure Error 6163.5 256.8125 24 
Residual 8610.914 287.0305 30 

Residual Analysis 

Attribute Method Test Stat Critical P-Value Decision{a:5o/o) 
Variances Bartlett Equality of Variance 6.785 14.07 0.4516 Equal Variances 

Mod Levene Equality of Variance 1.095 2.423 0.3976 Equal Variances 
Distribution Shapiro-Wilk W Normality 0.9635 0.9338 0.3415 Normal Distribution 

Anderson-Darling A2 Normality 0.4477 2.492 0.2840 Normal Distribution 

Frond Count Summary Calculated Variate 

C-% Control Type Count Mean Min Max Std Err Std Dev CV% %Effect 
0 Negative Control 4 111 98 132 8.185 16.37 14.75% o.oo;;, 
1.5 4 109.5 92 132 8.302 16.6 15. 16% 1.35% 
3 4 93.25 86 114 6.921 13.84 14.84%, 15.99o/o 
6. 1 4 91.75 80 104 5.573 11. 15 12.15% 17.34o/o 
12.1 4 89.25 81 103 4.802 9.605 10.76°/o 19.59% 
24.2 4 112.3 92 126 7.33 14.66 13.06% -1.13% 
48.5 4 99.75 61 126 14.46 28.93 29.0% 10.14% 
97 4 89.75 84 100 3.568 7.136 7.95% 19.14% 

000-469-187-2 CETIS'" v1.8.7.16 Analyst: 

PTBS Function 

Off [Y'=Y] 

',J[.t.,,_._ 
QA. , I , 

lJ;;v., t0;_, l~ 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 00-6851-6544 

Analyzed: 12 Nov-1515:03 

Frond Count Detail 

C~% Control Type Rep 1 
0 Negative Control 116 

1.5 92 

3 114 

6.1 85 
12.1 81 

24.2 119 

48.5 117 

97 86 

Graphics 

• • • • • • -"- ·-·-• • .• • 
•• 8 
• • 

<O' 

"' 
" 
" 
" • 

•• 
• ., . 

• ·!S ••• 

• • 

000-469-187-2 

·•--

• 

, .• 
• • 

• • 
• 

• 
• 

• 

Endpoint: 
Analysis: 

Rep 2 

98 

132 

86 

80 

88 

112 

126 

89 

Report Date: 

Test Code: 

12 Nov-15 15:05 (p 2 of 2) 

15872d I 06-8567-3802 

Frond Count 
Nonlinear Regression 

Rep 3 Rep 4 

132 98 

108 106 

87 86 

98 104 

103 85 

126 92 

61 95 

84 100 

2P Exponential EV [Y;A'exp(log(0.5)'XID)] 

" 

" 
• " 
I 

-2~ •• 

" 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

• •• •• 

• 

• • • • 
•• 

~·~-~-~-~-~-~-~-~-~-~~ 
.)_, ,, 

R.onk!t> 

• • • 
•• 
e8 

• • • I 
• 

• • • • • • \ 

• 
• "~ 

CETIS'M v1.8.7.16 Analyst: ___ _ . -:Jij-lL 
QA .• " j ·( 

Ki :2i.:·· I Ci J 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 11-7555-3602 
Analyzed: 12 Nov-1515:04 

Batch ID: 

Start Date: 
07-0870-2690 

28 Oct-15 

Ending Date: 04 Nov-15 

Duration: 7d Oh 

Sample ID: 11-3850-9437 

Sample Date: 26 Oct-15 

Receive Date: 27 Oct-1510:10 

Sample Age: 48h (3.5 "C) 

Endpoint: Total Dry Weight-mg 
Analysis: Nonlinear Regression 

Test Type: Lemna Growth 

Protocol: EC/EPS 1/RM/37 

Species: Lemna minor 

Source: CPCC#490 

Code: 

Material: 

Source: 

Station: 

43DC467D 

Water Sample 

Teck Coal (TECK COAL) 

LC_DCDS_WS_2015-10-26_N 

Report Date: 

Test Code: 

12 Nov-15 15:05 (p 1 of 2) 

15872d I 06-8567-3802 

Nautilus Environmental 

CETIS Version: CET1Sv1.8.7 
Official Results: Yes 

Analyst: Mimi Tran 

Diluent: Modified APHA 

Brine: 

Age: 7d 

Client: Teck Coal 

Project: 

Non-Linear Regression Options 

Model Function X Transform Y Transform Weighting Function PTBS Function 

2P Exponential EV [Y;A'exp(lo9(0.5)'X/D)] 

Regression Summary 

lters Log LL Al Cc BIC Adj R2 

6 -29.18 62.77 65.28 

Point Estimates 

Level 

IC5 
IC10 
IC15 
IC20 
IC25 
IC40 
IC50 

o/o 95% LCL 95o/o UCL TU 

154.6 N/A 1207 0.6468 
317.6 N/A 3452 0.3149 
489.9 N/A N/A 0. 
672.6 N/A N~0.1487 
867.2 N/A <?N/A 0.1153 
1540 ~ N/A 0.06494 
20~N/A N/A 0.04786 

Regression Parameters 

None None Normal {W=1] 

Optimize F Stat 

Yes 1.509 

95% LCL 95°/o UCL 

0.08287 
0 

NA 
NA 

NA 
NA 
NA 

NA NA 
NA NA 
NA NA 

Critical P-Value Decision(a:5°/o) 

2.508 0.2175 Non-Significant Lack of Fit 

Parameter Estimate Std Error 95% LCL 95% UCL t Stat P-Value Decision(a:5%) 
A 

D 
8.042 
2089 

0.3481 7.36 8.725 23.1 <0.0001 
0.7681 

Significant Parameter 

Non-Significant Parameter 

ANOVATable 

Source 

Model 
Lack of Fit 

Pure Error 

Residual 

Residual Analysis 

Attribute 

7022 

Sum Squares 

0.222163 
19.97686 
52.93645 
72.91331 

Method 

-11670 

Mean Square 

0.222163 
3.329477 
2.205686 
2.430444 

Variances Bartlett Equality of Variance 

Distribution 
Mod Levene Equality of Variance 

Shapiro-Wilk W Normality 

Anderson-Darling A2 Normality 

Total Dry Weight-mg Summary 

C-% 

0 
1.5 
3 
6.1 
12.1 
24.2 
48.5 
97 

Control Type Count 

Negative Control 4 

4 

4 

4 

4 
4 
4 

4 

000-469-187-2 

Mean 

8.838 
8.528 
7.148 
7.42 
6.965 
9.327 
8.025 
7.58 

15850 

OF 
1 
6 
24 
30 

0.2975 

F Stat 

0.09141 
1.509 

Test Stat Critical 

6.998 14.07 
0.791 
0.9789 
0.2894 

2.423 
0.9338 
2.492 

P-Value 

0.7645 
0.2175 

P-Value 

0.4291 
0.6019 
0.7667 
0.6442 

Decision(a:5%) 

Non-Significant 

Non-Significant 

Decision(a:5%) 

Equal Variances 

Equal Variances 

Normal Distribution 

Norma! Distribution 

Calculated Variate 

Min 

7.44 
6.77 
6.37 
6.19 
5.98 
6.88 
4.56 
7.1 

Max 

10.43 
10.74 
8.65 
8.54 
8.79 
11.03 
10.28 
8.34 

Std Err 

0.6189 
0.8283 
0.5142 
0.4839 
0.6423 
0.8799 
1.258 
0.2746 

CETIS'" v1.8.7.16 

Std Dev 

1.238 
1.657 
1.028 
0.9678 
1.285 
1.76 
2.515 
0.5492 

CV% 
14.01% 
19.43o/o 
14.39o/o 
13.04% 
18.44% 

%Effect 

0.0% 
3.51% 
19.12°/o 
16.04% 
21.19% 

18.87% -5.54o/o 
31.34% 9.19% 
7.25% 14.23% 

Analyst: __ _ 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 11-7555-3602 
Analyzed: 12 Nov-1515:04 

Total Dry Weight-mg Detail 

C-% Control Type 

0 Negative Control 

1.5 

3 
6.1 
12.1 

24.2 

48.5 
97 

Graphics 

• 

··-· 
. l 

''S. 

''! 
'·' 
'' 
'' 
,, 

'' 
i o.< • 

• • 

" 

• 

• 
• • 

• 

• 

• 
• 

Rep 1 

8.95 
6.77 

8.65 

7.61 
5.98 

9.95 
9.39 

7.1 

• 
• 

• 

• 

• 

Endpoint: Total Dry Weight-mg 
Analysis: Nonlinear Regression 

Rep2 Rep3 Rep4 

7.44 10.43 8.53 

10.74 8.03 8.57 

6.94 6.63 6.37 

6.19 7.34 8.54 
6.93 8.79 6.16 

9.45 11.03 6.88 
10.28 4.56 7.87 

7.61 7.27 8.34 

2P Exponential EV [Y;A'exp(log(0.5)'XID}] 

,, r 
'·" r 
'' 
>.O:.. 

• 
I 

I 0.0 

<.> 

-1.0 

·2.0 • 
·1,5 

-l.O 

,. 

'·' ,, 
>O 

• '·' 
.:! 0.0 ...................................... i °' • • 

• • • • 
-l.O O G : 

-l-S 

000-469-187-2 

., 

_,_, 

,. 
·l.5 

,. 
-J.$ 

CETIS'M v1.8.7.16 

Report Date: 

Test Code: 

12 Nov-15 15:05 (p 2 of 2) 
15872d I 06-8567-3802 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

• 

•• 
• 

• 

TotalDl'fW•IGh .. m~ 

• • 

i.l M 

• • .. 
• 
• 

Analyst:. ___ _ ..f!f,A. ~ 
QA: vv-~ 

i,,.f,,.._, //}_ ;,( 



Lemna minor Summary Sheet 

Client: 

Work Order No.: \'38,j-2. 

Sample Information: 

Sample ID: 

Sample Date: 

i..(_U:G_ \NS_ 2DIS-Ll>-21:>_N 

bc-\v'oer 2\,,;w\.5 
Date Received: 

Sample Volume: 

Test Organism Information: 

Culture Date: 

Age of culture (Day 0): 

>BX growth in APHA?: 

KCI Reference Toxicant Results: 

Reference Toxicant ID: 

Date Initiated: 

7-d No. of Fronds IC50 (95% CL): 

\0::2.I I) 

lm pS 

Start Date: ____,O""c"':\y'-"bc"""r'-'7-.°"S=.i.,..:.;).::.O""I ':> __ _ 
Set up by: _ _;1',,.;il"'-"--------

7-d No. Fronds IC50 Reference Toxicant Mean (2 SD Range): 'f,l ["J,,1- -t?,'J) 
q/L k:CI 

CV(%): /If 

Number of Fronds 

Test Results: 

Reviewed by: Date reviewed: __ l\J-"--c V'--'.-'2,q=1-(.u1 ,._( __ 
I 

October 1, 2009; Ver. 1.2 Nautilus Environmental 



.. 

Client: 

Sample ID: 

Work Order No.: 

Culture Source: 

Test Culture Age: 

Light Intensity Range: 

Day 

Shelf Temp ('C) 

Initials 

Sample Characteristics: 

Temperature {°C) 

DO (mg/L) 

pH 

Conductivity (pS) 

Plant Growth Inhibition Toxicity Test 
Water Quality Measurements 

1QC1< COQ\ 

\..C- LC b _\f\] $_"),DIS_ 10,:cio_rJ 

IS'i!:"'\1. 

CfCC # l\C\0 

'T Clays 

4100 - llrC\So 

0 1 

:!S·D 2b.o 
:J\'\l :JIN 

Initial Water Quality 

J<;; 0 

\UY 

2 

'.ll c 
Ml! 

Setup by: JIN 

Test Date: Oct ·1i , 2DiS 

Test Species: Lemna minor 

> SX Growth? (Y/N): 

Date Measured: 

3 4 

2b·D 1).,o 

JIN A-. 

Aeration?: ?.O min ---'== 
Nutrients 
added?: 'f ---

'( (1.9 ffOC\clS) 

Oct :l'l; ' 20lS 

5 6 7 

20.1> 2b.O ):j-.D 

Mtl Ml:1 Mtl 

Adjusted Water Quality 

::is . :lb . o 

Concentration Temperature (°C) pH Conductivity (pS) 

Ofo (V(V) DayO Day7 DayO Day7 Oh 

Control 
JS. S ;;,. 0 '1:-'.l. "6· b iit.t 

(.<; :1.S·O %-0 i· \ 'l·S '8'gCj 

z.o Jt;.S '2.i:;.o i·a 'l·b CJ04-
G.i JS· S 2b-D t·2 '/>· s q23 

11.. \ JS·S 26.D 'l· 2 '%'·'1- Cj(,!f 

::ll\- .1. .:!S ·O 2b.O '6" '2. 'i?. 'l i04-'? 
41).S lS·D 2b.c 'l:· \ <;;. y; i\CJ1-
C\'1- :J.G·D 2(:,.0 i-o '%'. :::r ll\-'l:lt JIJ.i{; JIN 

Initials JW 0~\l :Jll\I :::n'\l <JIN 

Instruments: Thermometer: C!:{l. • !+ Cond. Meter: C-4- pH meter: pl{ -;:) 
--'-----~ ~'--~--~--

Sample Description: Cl €01 

~omments: 

Reviewed: ___ ·J~~l~~· =-------Date Reviewed: 
/ 

i'1 I 14. 
/ 

Version 1.3; Issued October 30, 2014 
Nautilus Environmental Company Inc. 



Lemna minor Toxicity Test Data Sheet- 7-d Frond Counts 

Client: 1ecK 
--,~----------

Sam p I e ID: LC - LC S • IN£ . 201'7 -(0-2(;. r\I 

Work Order#: ..:lc::G..::t"l_,_'1-=----------

No. of fronds 
Concentration Rep Chlorosis Necrosis 

· 010 ( v(V) Daya Day7 

A b =1-\ 
8 (, 'in 

coMto\ c b 6~ 
D b ~4-
A (, (,() 

8 b '75 
\. s c (, :p, 

D b 5'1 
A iO qo 
B h E.\ 

3.D c b E.G 
D (, q2 
A fo ;qr4 
8 b 61 

G. ! c (, 62 
D " f,~ 
A (:, 'Tl 
8 b 6'1-

l'2. I c b "ll 

D fo ~ 'l 
A " • 'I 

8 (, (;:;g 
21.1,. ·2. c b ·q.(, 

D b 'Tb 

Comments: 

Reviewed by: 0(94~, 

Version 1.0 Issued June 26, 2006 

Abnormal Single 
Yellow 

size 
Gibbosity 

fronds 

. 

. 

start Date: October :i.z , '.2.0lt; 

Termination Date: NOVeN\l>e.r 4 , :20\t; 
Test set up by:_O_IN _____________ _ 

Root Loss of 
destruction buoyancy Comments Initials 

JI Al 

,.,. 

ii ·c/•r" Date Reviewed: !°'IQ\) · f ( j I -.\ 
f 

Nautilus Environmental 



Lemna minor Toxicity Test Data Sheet- 7-d Frond Counts 

Client: iec\< 
-'----'--~~~~~~~~~~ 

Sample ID: LC - LC S _ WS . 20\S - lO • 2G .. r\l 
Work Order#: IS'l'T2 

-~~~~~~~~~~~ 

No. of fronds 
Concentration Rep Ch1orosis Necrosis 

Ofo (V/V) DayO Day 7 

A c;, b(, 

B (, ~o 

'-*'"'" c r. i;c ·' 
D !o 69 
A (, ll-1 
B (, U9. 

C\"f c lo !lt; )( 

D (:, Sl )( 

A 
B 
c 
D 
A 
B 
c 
D 
A 
B 
c 
D 
A 
B 
c 
D 

Comments: 

Reviewed by: \,JG4.) .. 

Version 1.0 Issued June 26, 2006 

Abnormal Single 
Yellow 

size 
Gibbosity 

fronds 

·')(_ 'i( 

"A x 
x 

Start Date: OC.tol:<ar :<'l 
Termination Date: NO\fertlber 4-

, 20\S 

' '201'? 
Test set up by:--'JN=--------------

Root Loss of 
destruction buoyancy Comments Initials 

.:Jt.N 

. 

'" 

Date Reviewed: f.Jov .. 1'1(/..(. 

Nautilus Environmental 



7-d Lemna minor Weight Data Sheet 

Client: 

Sample ID: 

·WO#: 

:·.'·'.~ 
0/o (\1(\1) 

Co((tro\ 

1. '3 

3.D 

G-1 

12. I 

:<4-. ·2. 

4i-s 

Comments: 

Reviewed by: 

LC- lCS_ll\!G-10\S -i0-2b-t\I 

iS'l;;1-'1 

• ""1-"""' 

~~~-~~-l . . ',' 
--

LCS -R€ct 

A I 1000 . '2\ 

B :I_ q=tC\.C\1-
c ;i " IOOb. '66 

D 4 C\i'l ·'lb 
A s 1002. 21.\ 
B G qq~· oi 
c 'l- q"fit . "iO 

D 'l C\4:4- . 4-3 

A q q(,,3.~;; 

B 10 "HoO· 0\ 
c ll C\'12. 4\ 
D 12. qc;q · 13 

A 10 'NS· II 
B 14- q ii . '.?\6 4-
c 1S C('![ . '3.3 

D ib '1'F'f- · l't 
A !"t qq2. FT 
B ii C\9\:,. 0\; 

c IC\ 9%t .qi 
D ~ qqc;. OC\ 
A '.2\ qzt?. 1-S 
B '.22 99q.11) 
c :n, '1=R. 91 
D '.2l\- "1'b4 ·"fli-
A ~ qq(,.'bq 

B 1b qi2.30 
c T-1- iD2o · 31\-
D Zi; 10·111 • 24 

Version 1.1 Issued May 29, 2015 

Start Date: October :2'6 ' 20lG 

Termination Date: 1\10\lerl\ber 4 / :20\!:; 
Balance ID: Bal - 1 

. " -. _, 
~-, :.&· 'liii\>,_ . 

1004-. blc ::JIN I ~\L1 
Cf SL!-. l\'.l-
101\,IQ"l-· 

q ~If: '.P 

1000.1+4-
1 D03, l'.:f 

q:i-q,5!, 

Cfi+'6. 2"'; 

q b&. a::i 
lib?;,. ii., 
qCjl,, lo(? 
o, 0 \;j • () '.t 
~So. i.t'2, 

ow l)q::i. 32-

ai=i t; . !o '!', 
t'.\82.1'.l-
[jC){p,?,2, 

iC\m,l,,1-

ll~b. I;(/ 
Ml1 t¥\- 1()()0. i'.l.-

£\'Llj I. i+o 

I mJ3. q;;t.. 
~%!.\-.Ii 
q i:i. (iJ-

100'1. 5 io 
ci~:i.. is 

om f-00.- I 0)4-. 1)'6 

10:22. &'6 ~/ 

Date Reviewed: Nu v · i q / !~ 
~-'-'-'-~-+1-'....:~~ 

Nautilus Environmental Company Inc. 



7-d Lemna minor Weight Data Sheet 

Client: 

Sample ID: 

WO#: 
LC_ LC S- INS: - 2DiS -10 -2h-t\l 

!S't't:l 

Start Date: October ;;1Z , '20lS 

Termination Date: N0\181'11~1 'i- ' 20iS 

Balance ID: Bal - i 

~~!ii§ll.~~" 
0/0 (\l/V) LC'3 - Red{ 

.. ' . • 
" "' ' '·"::."'' ' 

A ;iq i002. l\-'3 IOD\o. 3 I ~!/\\ / i!/Jtl 

B 3D !018. !Jlo I 
c 31 ID·:;.o. %9 I 
D l'.i Si. -.:n, + 
A 

8 

c 
D 

A 

8 

c 
D 

A 

8 

c 
D 

A 

8 

c 
D 

A 

8 

c 
D 

A 

8 

c 
D 

Comments: 

Reviewed by: Date Reviewed: lJ10'1}· i. 9 /rf: 
I 

Version 1.1 Issued May 29, 2015 
Nautilus Environmental Company Inc. 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis ID: 01-2281-2372 Endpoint: 
Analyzed: 12 Nov-1516:26 Analysis: 

Batch ID: 07-0870-2690 Test Type: 

Start Date: 280ct-15 Protocol: 
Ending Date: 04 Nov-15 Species: 
Duration: 7d Oh Source: 

Sample ID: 09-9298-8395 Code: 
Sam pie Date: 260ct-15 Material: 
Receive Date: 27 Oct-1510:10 Source: 
Sample Age: 48h (2.5 °C) Station: 

Frond Count 
Nonlinear Regression 

Lemna Growth 
EC/EPS 1/RM/37 

Lemna minor 
CPCC#490 

3B2FCCEB 

Water Sample 
Teck Coal (TECK COAL) 

LC_LC5_WS_2015-10-26_N 

Report Date: 

Test Code: 

12 Nov-1516:28 (p 1 of 2) 

15872e I 16-9540-5566 

Nautilus Environmental 

CETIS Version: CET1Sv1.8.7 

Official Results: Yes 

Analyst: Mimi Tran 
Diluent: Modified APHA 

Brine: 
Age: 7d 

Client: Teck Coal 

Project: 

Non-Linear Regression Options 

Model Function X Transform Y Transform Weighting Function PTBS Function 

3P Cumulative Log-Normal EV [Y=A'(1· <l>(log(XID)/C))] None None Normal [W=1] Off [Y'=Y] 

Regression Summary 

lters Log LL AICc BtC Adj R2 Optimize F Stat Critical P-Value Decision(a:So/o) 

12 -81.77 170.4 173.9 0.4981 Yes 0.9889 2.621 0.4451 Non-Significant Lack of Fit 

Point Estimates 

Level % 95% LCL 95% UCL TU 95% LCL 95%1 UCL 
IC5 54.7 NIA 79.1 1.828 1.264 NA 
IC10 63.81 N/A 89.53 1.567 1.117 NA 
IC15 70.8 N/A 95.3 1.412 1.049 NA 
IC20 76.9 NIA 98.7 1.3 1.013 NA 
IC25 82.54 60.52 100.9 1.211 0.9913 1.652 
IC40 ,98.68 8•rn3----~--+Bi3 O:ll833--T.177~ 

•(, (v/v) IC50 -~:JQ Q 86.78 1:l9.1 8.9182----4lcf.1-89----4-~#Jl7 >l1=t 
Regression Parameters 

Parameter Estimate Std Error 95% LCL 95% UCL !Stat P-Value Decision(a:5°/o) 
A 65.79 1.68 62.5 69.08 39.16 <0.0001 Significant Parameter 
c 0.424 0.2804 -0.1256 0.9735 1.512 0.1413 Non-Significant Parameter 
D 109.9 12.34 85.68 134.1 8.902 <0.0001 Significant Parameter 

ANOVATable 

Source Sum Squares Mean Square DF F Stat P-Value Decision(a:So/o) 
Model 2204.667 2204.667 1 32.77 <0.0001 Significant 
Lack of Fit 333.3015 66.6603 5 0.9889 0.4451 Non-Significant 
Pure Error 1617.75 67.40625 24 
Residua! 1951.052 67.27764 29 

Residual Analysis 

Attribute Method Test Stat Critical P-Value Decision(a:5%) 
Variances Bartlett Equality of Variance 9.358 14.07 0.2279 Equal Variances 

Mod Levene Equality of Variance 4.675 2.423 0.0020 Unequal Variances 
Distribution Shapiro~Wilk W Normality 0.9536 0.9338 0.1825 Normal Distribution 

Anderson-Darling A2 Normality 0.4897 2.492 0.2251 Normal Distribution 

000-469-187-1 CETIS'" v1.8.7.16 Analyst: __ _ J&i>--
QA:_,_-,_r _ 

Flov t'1/f 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Analysis 10: 01-2281-2372 Endpoint: Frond Count 
Analyzed: 12 Nov-1516:26 Analysis: Nonlinear Regression 

Frond Count Summary Calculated Variate 

Report Date: 

Test Code: 

12 Nov-15 16:28 (p 2 of 2) 

15872e 116-9540-5566 

Nautilus Environmental 

CETIS Version: CET1Sv1.8.7 

Official Results: Yes 

C-% Control Type Count Mean Min Max Std Err Std Dev CV% o/oEffect 

0 Negative Control 4 
1.5 4 

3 4 
6.1 4 
12.1 4 
24.2 4 
48.5 4 
97 4 

Frond Count Detail 

C-% Control Type Rep 1 

0 Negative Control 65 

1.5 54 

3 84 

6. 1 73 

12. 1 65 

24.2 65 

48.5 60 

97 36 

Graphics 

~ 
' 

60 Q.._. ___ .111. _ ---.,,_ 1i11 

• • 

"f 
' 

io r: 

"f " ·i . • • 
't • • 
• • • • 

:J:: 

000-469-187-1 

• 

• 
= 

" 

68.75 62 77 3.326 6.652 9.68% 0.0°/o 
60.75 53 69 4.211 8.421 13.86% 11.64% 

71.25 55 86 8.014 16.03 22.5% -3.64% 

61.5 55 73 4.133 8.266 13.44°/() 10.55% 
65.75 61 72 2.287 4.573 6.96°/o 4.36% 
66.75 62 70 1.974 3.948 5.91o/o 2.91% 
64 59 74 3.44 6.88 10.75% 6.91 Ofo 

40.5 36 45 1.936 3.873 9.56% 41.09o/o 

Rep 2 Rep 3 Rep4 

77 62 71 

69 67 53 

55 60 86 

55 56 62 

61 65 72 

62 70 70 

74 59 63 

42 39 45 

3P Cumulative Log-Normal EV [Y=A.(1-<D(log(X/D)/C))] 

• • 

• ••• 

• 

.,, 
• • • • 

. ,, ,. .,_, _,_, 

"'"kit> 

., " • • 
" 

" • • 
j • • • • : • • • • 

• • • • 
:: • . , • • 
• : • . ,, 

'" " " 
•rwdCo•ot 

CETIS'" v1.8.7.16 Analyst: QA: j6V._ 
. ' 

{0{ 0 \l · 1°1 /is. 



CETIS Analytical Report Report Date: 

Test Code: 

12 Nov-1516:29 (p 1 of 2) 

15872e 116-9540-5566 

Lemna Growth Inhibition Test Nautilus Environmental 

Analysis ID: 02-2025-7806 Endpoint: Total Dry Weight-mg CETIS Version: CET1Sv1.8.7 

Analyzed: 12 Nov-15 16:27 Analysis: Nonlinear Regression Official Results: Yes 

Batch ID: 07-0870-2690 Test Type: Lemna Growth Analyst: Mimi Tran 

Start Date: 280ct-15 Protocol: EC/EPS 1/RM/37 Diluent: Modified APHA 

Ending Date: 04 Nov-15 Species: Lemna minor Brine: 

Duration: 7d Oh Source: CPCC#490 Age: 7d 

Sample ID: 09-9298-8395 Code: 3B2FCCEB Client: Teck Coal 

Sample Date: 260ct-15 Material: Water Sample Project: 

Receive Date: 27 Oct-1510:10 Source: Teck Coal (TECK COAL) 

Sample Age: 48h (2.5 °C) Station: LC_LC5_WS_2015-10-26_N 

Non-Linear Regression Options 

Model Function X Transform Y Transform Weighting Function 

2P Exponential EV [Y=A •exp(log(0.5)'X/D)] None None Normal [W=1] 

Regression Summary 

lters Log LL Al Cc BIC Adj R2 Optimize F Stat Critical P-Value Decision(a:So/o} 
4 4.973 -5.533 -3.015 0.0335 Yes 0.4562 2.508 0.8334 Non-Significant Lack of Fit 

Point Estimates 

Level % 95% LCL 95% UCL TU 95°/o LCL 95% UCL 
IC5 54.38 N/A 117.9 1.839 0.8485 NA 
IC10 111.7 N/A 252.8 0.8952 O.;l.956~ ~e<.. 
IC15 172.3 N/A 411.6 0.5804•'' 0.243 NA 

>L/i--/,, (v;v) IC20 236.6 N/A 593.3 0.4227 0.1685 NA 
IC25 305 N/A 803:9 0.3279 0.1244 NA 

,, ' . J 
.. 

541.6 i':J/A--IC40 1772 0.1846 0.05643 NA 
IC50 ~31.42 3747 0.1361 0.02669 3.183 

Regression Parameters 

Parameter Estimate Std Error 95% LCL 95% UCL !Stat P-Value Decision(a:5o/o) 
A 4.78 0.1205 4.543 5.016 39.66 <0.0001 Significant Parameter 
D 734.9 524.8 -293.7 1763 1.4 0.1717 Non-Significant Parameter 

ANOVA Table 

Source Sum Squares Mean Square DF F Stat P-Value Decision(a:5o/o) 
Model 0.596286 0.596286 2.074 0.1602 Non-Significant 
Lack of Fit 0.883241 0.147207 6 0.4562 0.8334 Non-Significant 
Pure Error 7.743819 0.322659 24 
Residual 8.62706 0.287569 30 

Residual Analysis 

Attribute Method Test Stat Critical P-Value Oecision(a:5%) 
Variances Bartlett Equality of Variance 8.895 14.07 0.2603 Equal Variances 

Mod Levene Equality of Variance 5.222 2.423 0.0010 Unequal Variances 
Distribution Shapiro-Wilk W Normality 0.9807 0.9338 0.8198 Normal Distribution 

Anderson-Darling A2 Normality 0.2307 2.492 0.8348 Normal Distribution 

Total Dry Weight-mg Summary Calculated Variate 

C-0/o Control Type Count Mean Min Max Std Err Std Dev CV% 0/11Effect 
0 Negative Control 4 4.905 4.45 5.46 0.2118 0.4235 8.63% 0.0% 
1.5 4 4.492 3.82 5.09 0.2929 0.5859 13.04% 8.41% 
3 4 4.947 3.85 5.94 0.526 1.052 21.26°/o -0.87°/o 
6.1 4 4.62 3.78 5.37 0.3501 0.7001 15.15o/o 5.81% 
12.1 4 4.605 4.21 5.03 0.1678 0.3356 7.29% 6.12% 
24.2 4 4.888 4.65 5.2 0.115 0.23 4.71% 0.36% 
48.5 4 4.657 4.24 5.08 0.1716 0.3432 7.37% 5.05% 
97 4 4.28 3.86 4.78 0.2112 0.4224 9.87°/o 12.74% 

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

PTBS Function 

Off [r=Y] 

QA: 
.J(j&__ 
l'Jol}- 1'11 d 



CETIS Analytical Report 

Lemna Growth Inhibition Test 

Report Date: 

Test Code: 

12 Nov-15 16:29 (p 2 of 2) 

15872e I 16-9540-5566 

Nautilus Environmental 

Analysis ID: 02-2025-7806 
Analyzed: 12 Nov-1516:27 

Endpoint: Total Dry Weight-mg 
Analysis: Nonlinear Regression 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Total Dry Weight-mg Detail 

C-% Control Type Rep 1 Rep 2 
0 Negative Control 4.45 4.95 
1.5 4.2 5.09 
3 5.75 3.85 
6. 1 5.37 3.78 
12.1 4.21 4.57 
24.2 4.65 4.82 
48.5 4.67 5.08 
97 3.86 4.78 

Graphics 

• 
• 

• 

: ~ 

'' • 
:o • 
" 
" • • • 

i • 
o.: • • .. ---------------··--·---------.. ·---------

I 

• .. • 
• • 

.. 
<·% 

000-469-187-1 

Rep 3 Rep4 

4.76 5.46 

4.86 3.82 

4.25 5.94 

4.35 4.98 

4.61 5.03 

5.2 4.88 

4.24 4.64 

4.01 4.47 

2P Exponential EV [Y;A•exp(log(0.5)'X/D)] 

• • 

'" 

• 

• 

• 
• 

" 

" 

i 0.2 • 

,, 

i "·' • 

• • 

• • • 

• 

• 

.... ~. 

• 

0.0 - ------------ ..................... . 

.a.• 

Toto1n,.w•••~•-mo 

CETIS™ v1.8.7.16 Analyst: __ _ 

• 

• 
• 
• • •• 



 

APPENDIX D – Pseudokirchneriella subcapitata Toxicity Test Data 



Pseudokirchneriel/a subcapitata Summary Sheet 

Client: 

Work Order No.: IS~tl 

Sample Information: 

Sample ID: 

Sample Date: 

Li'._LCDSS LlC .. _ \"lj ~-:;tv\')-[D-)b_t-1 
f)(.,t).!i/Jc; 

Date Received: Oc± 2"1/lt.:J 
Sample Volume: 

Test Organism Information: 

Culture Date: 

Age of culture (Day 0): ol 

Zinc Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 

Date I nttiated: N DV ?,//$ 

72-h IC50 (95% CL): 

Test Results: 

IC25 %!vM 195% CL\ 

IC50 %1vfv\ 195% CU 

Reviewed by: 

Version 1.1; Modified October 21, 2014 

Start Date: __,0""C4t_,,::i.e:_-=t-µ/i..:.cli5::_ ___ _ 
Set up by: _ _,M"-Olw'T'--'/-"t""M""M,___ __ _ 

Alqal Growth 

?l\S.2.. 
/C)t;,].... 

Date reviewed: N CV - ( 'J / ( .!,.r-----'-''Y1'----

Nautilus Environmental Company Inc. 



72-h Algal Growth Inhibition Toxicity Test 
Water Quality Measurements 

Client: __ ]f=c~l:(."'--------- Setup by: 

' 
sample ID: U-1-tj)S~i-((_ \NC, __ ) D 6-1°-;>b_ i-J 

Work Order No.: __ \,_S__,_~-"-''-\,__ ______ _ 

Test Date!Time: Db\- ~l /t7 @ ~ I bt+o~ 
Pseudokirchnerielfa subcapitata f\') tl Test Species: 

Culture Date: D ct;)'?, fi l:J Age of Culture: 4Jl Culture Health: 

Culture Count: 1 Zo~ 2 3ld- Average:~OOS- CultureCellDensity(c1): soo,S-x1cHC.U\S/l'1'\V 

v1 = 220,000 cells/ml x lDO m

9
1 = 1-:'Sd\Y\.__.-

(c1) -300 .. <;;x \0 cells/ml 

Time Zero Counts: I e 2 :;i.3 Average:__,?..::..;(::::);.;.:~·'----------
-~1~0_:")~_)(~1~0~4-'-_____ lnitial Density: #cellslmL+220 µLx10 µL= 9118 cei~l('()L No. of Cells/ml: 

Concentration Water Quality Incubator Temperature 
Microplates rotated 2X per day? 

%(v/v) pH Temri r°C' l'Cl 

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

l-, I ;;n.o ::i '\' '7 2<.\-.~ )J;;_ O / ,/ v v JS,D 

1.11 -:+. \ a,?, 0 v- v ,_/ v 
3.v "t .). ;;:i-1.0 v .,.,,. / v---

b.O :::r .'?i .'.)?. Q v .,.,,. v v 

ii.Cl ::i .\;' c?~.o v ;./ v ....-

::13.~ ::i: l' :;J~.o v v ,/ 
v--

1+).b ~.o Jl,_o \ v ....-- ,_.... 
V' 

Dil?.l ~ .)... ;)? . 0 '"" -J; ,1 v- ,.,,. ,_/ v-. ' 
.. 

Initials Iii\ L\ Mtl l\f\ bi \\'Ill Mtl ~l\ll '\\(\ tl i\I\ 1:1 1l~L1 Mn 
Initial control pH: Well 1: ___ )=+:.._,_I ____ _ Well 2: __ i.::-c.ilc__ __ 

l-,L Well 2: ___ i-:..;':_'2_1.---" __ _ Final control pH; Well 1: ---------
Light intensity (lux"-): ___ l!-=_,_.._! OD='-------- Date measured: 0cfJ.j-/1t? 
Instruments: Thermome~te~r ___ 4-__ _ pH meter ___ 2-___ Light meter __ ~----

Sample Description"-: __ _,_,,_\R~lt=V--------------------------
Comments: 

Reviewed: Date reviewed: ____ t{_._'J_iJ_·· _( ')_,_./_{~~----

Version 1.2; Modified October21, 2014 Nautilus Environmental Compsny Inc. 



Client: 

Work Order #: 
Sample ID: 

%(v/v) 
Concentration 

Control 

I c 
' } 

3 i) 

b,D 

11. 01 

:11 91 

\,\-- ~ ' -t ' . 

°i'S ,1 .... 

Comments: 

Reviewed by: 

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

IP r L Start Date/Time: --"-''ot""·,1~-"('-'~.'""0"-fr,_.·1~__..,~""'"'111,,""='-:'.'.""":'"""·i.1 _____ _ 
J \:;'t,"t l Termination Date: --'<'-""'!:'-""'-"-lvl'-'-'.>-<.,..;._--'"'-'. Q"'"-r-'"-"-v-'-------

lL LcDSSiJ;,£__1NS,)<:;1S"-l 0-lb_rJ Test set up by: IAU /!;.. .N\ 
---~~~~-------~ 

Reo Count 1 Count 2 Count 3 Count 4 Comments Initials 
A )lj ~41-1 

B ",, /-. 7 ' c '7: ) 
D AV , 
E )~ 

F ·'? ,.-, 
-?'-' 

G ?:J.. 
H '')'),,. 

A ~+ 
B \,C:. 

/ I 
c t;CI 
D bi; I 
A ";\- \, I 

' I 

B id0 
c ::iv 
D 61' 
A Oio 
B Set I 
c 8],,. 
D )Z50 
A qi 
B qc1 
c q'J 
D llO 
A C\ b 
B i02. 

c \ I I 
D lD3 

A !I '1 
B i () :i- I 
c ' i •J 1 

D l I"' ' I 
A ll'f I 
B tl 1~ 
c iO~ 
D i[t> 

Date Reviewed: <Uo v · (Gf 1 ( l,-
--------'+-'------~ 

Version 1.0 Modified May 8, 2008 Nautilus Environmental 



Pseudokirchneriella subcapitata Algal Counts 

Client: Teck Coal Start Date/Time: 27-0ct-15 @ 1640h 

WO#: 15871 Termination Date: 30-0ct-15 @ 1640h 
Sample ID: LC_LCDSSLCC_WS_2015-10-26_N 

Initial Cell Density: 9318 cell/ml 205000 
0.22 
0.01 

Concentration Rep Count 1 Count 2 Count 3 Count 4 Mean Cell Yield 9318.182 

% v/v (x 104
) (x 104

) (x 104
) (x 104

) (x 104
) (x 10

4
) 

cell/ml 
Control A 29 29 28.1 mean 29.8 

B 33 33 32.1 SD 1.488048 

c 31 31 30.1 CV 4.990404 

D 30 30 29.1 
E 29 29 28.1 
F 30 30 29.1 
G 32 32 31.1 
H 32 32 31.1 

1.5 A 64 64 63.1 
B 65 65 64.1 
c 59 59 58.1 
D 65 65 64.1 

3 A 76 76 75.1 
B 69 69 68.1 
c 70 70 69.1 
D 67 67 66.1 

6 A 90 90 89.1 
B 84 84 83.1 
c 82 82 81.1 
D 86 86 85.1 

11.9 A 98 98 97.1 
B 99 99 98.1 
c 95 95 94.1 
D 110 110 109.1 

23.8 A 96 96 95.1 
B 102 102 101.1 
c 111 111 110.1 
D 103 103 102.1 

47.6 A 119 119 118.1 
B 107 107 106.1 
c 110 110 109.1 
D 115 115 114.1 

95.2 A 124 124 123.1 
B 114 114 113.1 
c 104 104 103.1 
D 110 110 109.1 



CETIS Analytical Report Report Date: 03 Nov-15 16:13 (p 1 of 2) 

15871a 114-9570-2158 Test Code: 

EC Alga Growth Inhibition Test Nautilus Environmental 

Analysis ID: 06-4934-4653 
Analyzed: 03 Nov-1516:12 

Batch ID: 

Start Date: 

03-2153-9277 

27 Oct-15 16:40 

Ending Date: 30 Oct-1516:40 

Duration: 72h 

Sample ID: 13-5006-3600 

Sample Date: 26 Oct-15 

Receive Date: 27 Oct-15 10:10 

Sample Age: 41h (2.5 "C) 

Linear Interpolation Options 

X Transform Y Transform 
Log(X+1) Linear 

Residual Analysis 

Attribute Method 

Endpoint: Cell Yield 
Analysis: Linear Interpolation (ICPIN) 

Test Type: Cell Growth 

Protocol: ECIEPS 11RMl25 

Species: Pseudokirchneriella subcapitata 

Source: 

Code: 

Material: 

Source: 

In-House Culture 

507855FO 

Water Sample 

Teck Coal (TECK COAL) 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Mimi Tran 

Diluent: Deionized Water+ nutrients 

Brine: 

Age: 4d 

Client: Teck Coal 

Project: 

Station: LC _LCDSSLCC _ WS _2015· 10-26 _ N 

Seed Resamples Exp 95% CL Method 

431451 200 Yes Two-Point Interpolation 

Test Stat Critical P-Value Decision{a:So/o} 
Control Trend Mann-Kenda!! Trend 0.9087 Non-significant Trend in Controls 

Point Estimates 

Level % 95% LCL 95% UCL TU 95'Yo LCL 95% UCL 
IC5 >95.2 NIA NIA <1.05 NA NA 
IC10 >95.2 NIA NIA <1.05 NA NA 
IC15 >95.2 NIA NIA <1.05 NA NA 
IC20 >95.2 NIA NIA <1.05 NA NA 
IC25 >95.2 NIA NIA <1.05 NA NA 
IC40 >95.2 NIA NIA <1.05 NA NA 
IC50 >95.2 NIA NIA <1.05 NA NA 

Cell Yield Summary Calculated Variate 

C-% Control Type Count Mean Min Max Std Err Std Dev CVo/o %Effect 
0 Negative Control 8 29.75 28 32 0.5261 1.488 5.0% 0.0% 
1.5 4 62.25 58 64 1.436 2.872 4.61o/o -109.2°/o 
3 4 69.5 66 75 1.936 3.873 5.57°/o -133.6% 
6 4 84.5 81 89 1.708 3.416 4.04% -184.0% 
11.9 4 99.5 94 109 3.279 6.557 6.59% -234.5°/o 
23.8 4 102 95 110 3.082 6.164 6.04% -242.9% 
47.6 4 111.8 106 118 2.658 5.315 4.76o/o -275.6% 
95.2 4 112 103 123 4.203 8.406 7.51% -276.5% 

Cell Yield Detail 

c-o/o Control Type Rep 1 Rep2 Rep 3 Rep4 Reps Rep 6 Rep 7 Reps 
0 Negative Control 28 32 30 29 28 29 31 31 
1.5 63 64 58 64 
3 75 68 69 66 
6 89 83 81 85 
11.9 97 98 94 109 
23.8 95 101 110 102 
47.6 118 106 109 114 
95.2 123 113 103 109 

000-469-187·1 CETIS™ v1.8.7.16 Analyst: __ _ QA: 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 06-4934-4653 
Analyzed: 

Graphics 

000-469-187-1 

03 Nov-1516:12 

... _ .... -, 

Endpoint: Cell Yield 
Analysis: Linear Interpolation (ICPIN) 

.. . 

CETIS'M v1.8.7.16 

Report Date: 

Test Code: 

03 Nov-15 16:13 (p 2 of 2) 

15871a I 14-9570-2158 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: __ _ 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 05-6907-1498 

Analyzed: 03 Nov-15 16:12 

Batch ID: 03-2153-9277 

Start Date: 27 Oct-1516:40 

Ending Date: 30 Oct-15 16:40 

Duration: 72h 

Sample ID: 13-5006-3600 

Sample Date: 26 Oct-15 

Receive Date: 27 Oct-15 10:10 

Sample Age: 41h (2.5 °C) 

Data Transform Zeta 

Untransformed NA 

Dunnett Multiple Comparison Test 

Control VS C-0/o 
Negative Control 1.5* 

Auxiliary Tests 

Attribute 

3• 
6' 
11.9' 

23.8' 

47.6' 

95.2' 

Test 

Endpoint: Cell Yield 

Analysis: Parametric-Contra! vs Treatments 

Test Type: Cell Growth 

Protocol: EC/EPS 1/RM/25 

Species: Pseudokirchneriella subcapitata 

Source: 

Code: 

Material: 

In-House Culture 

507855FO 

Water Sample 

Source: Teck Coal (TECK COAL) 

Station: LC _LCDSSLCC _ WS _2015-10-26 _ N 

Alt Hyp Trials Seed 

C<T NA NA 

Test Stat Critical MSD DF P-Value 

10.93 2.526 7.511 10 <0.0001 

13.37 2.526 7.511 10 <0.0001 

18.42 2.526 7.511 10 <0.0001 

23.46 2.526 7.511 10 <0.0001 

24.3 2.526 7.511 10 <0.0001 

27.58 2.526 7.511 10 <0.0001 

27.66 2.526 7.511 10 <0.0001 

Test Stat Critical P-Value 

Control Trend Mann-Kendall Trend 0.9087 

ANOVA Table 

Source Sum Squares Mean Square DF F Stat 

Between 33407.55 4772.508 7 202.5 
Error 660 23.57143 28 
Total 34067.55 35 

Distributional Tests 

Attribute Test Test Stat Critical P-Value 
Variances Bartlett Equality of Variance 14.42 18.48 0.0442 
Distribution Shapiro-Wilk W Normality 0.9636 0.9166 0.2772 

Cell Yield Summary 

C-% Control Type Count Mean 95% LCL 95% UCL Median 
0 Negative Control 8 29.75 28.51 30.99 29.5 
1.5 4 62.25 57.68 66.82 63.5 
3 4 69.5 63.34 75.66 68.5 
6 4 84.5 79.06 89.94 84 
11.9 4 99.5 89.07 109.9 97.5 
23.8 4 102 92.19 111.8 101.5 
47.6 4 111.8 103.3 120.2 111.5 
95.2 4 112 98.62 125.4 111 

000-469-187-1 CETIS'M v1.8.7.16 

Report Date: 

Test Code: 

03 Nov-15 16:13 (P 1 of 2) 

15871a 114-9570-2158 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Mimi Tran 
Diluent: Deionized Water+ nutrients 

Brine: 

Age: 4d 

Client: Teck Coar 

Project: 

PMSD NOEL LOEL TOEL TU 

25.2% <1.5 1.5 NA >66.67 

P-Type Decision(a:5%} 

CDF Significant Effect 

CDF Significant Effect 

CDF Significant Effect 

CDF Significant Effect 

CDF Significant Effect 

CDF Significant Effect 

CDF Significant Effect 

Decision(a:5%) 

Non-significant Trend in Controls 

P-Value Decision(a:S°lo) 

<0.0001 Significant Effect 

Decision(a:1%) 

Equal ·Variances 

Normal Distribution 

Min Max Std Err CV0/o 0/oEffect 

28 32 0.5261 5.0% 0.0% 

58 64 1.436 4.61% -109.2% 
66 75 1.936 5.57°/o -133.6% 

81 89 1.708 4.04% -184.0% 
94 109 3.279 6.59% -234.5% 
95 110 3.082 6.04% -242.9% 
106 118 2.658 4.76% -275.6o/o 
103 123 4.203 7.51% -276.5% 

Analyst: __ _ QA: 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 05-6907-1498 
Analyzed: 03 Nov-15 16:12 

Cell Yield Detail 

C-% Control Type Rep 1 
0 
1.5 

3 

Negative Control 28 

6 
11.9 

23.8 

47.6 

95.2 

Graphics 

:r 
l ~ 
' " " 

• 

000-469-187-1 

63 

75 

89 

97 

95 

118 

123 

, .• 

Endpoint: Cell Yield 
Analysis: Parametric-Control vs Treatments 

Rep2 Rep 3 Rep4 Reps 

32 30 29 28 

64 58 64 

68 69 66 

83 81 85 

98 94 109 

101 110 102 

106 109 114 

113 103 109 

" ( " . 

"' •S.l 

CETIS'" v1.8.7.16 

Report Date: 

Test Code: 

03 Nov-15 16:13 (p 2 of 2) 

15871a 114-9570-2158 

Nautilus Environmental 

CETIS Version: CET1Sv1.8.7 
Official Results: Yes 

Rep 6 Rep7 Rep 8 

29 31 

• 

31 

• • 

• 
• 

Analyst: __ _ 

• 

QA00{L 
i,/,.,,, i0 i/J. 



Pseudokirchneriella subcapitata Summary Sheet 

Client: 

Work Order No.: \S\S]-\ 

Sample Information: 

Sample ID: l.L-PC( _~~~ ...)-0\':)-ID-}b_ N 
Sample Date: ~lt).1,/Ji.7 
Date Received: 

Sample Volume: 

Test Organism Information: 

Culture Date: 

Age of culture (Day 0): 

Zinc Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: 

72-h IC50 (95% CL): 

Start Date:--'O""c.t4-'::i.:...1'w.d.:..;llJ'-----

Set up by: _ _11'111'!.!.lw:T_,/-"'t"'M'-"M'-----

72-h IC50 Reference Toxicant Mean and Range: Q8.'S ( llo,l.-SO, I )J..ig/L ln CV(%): __ 3_J.... ___ _ 

Test Results: Alaal Growth 

IC25 %1vM 195% CU '>llS,2-
IC50 %1vM 195% CL\ )l\S.2-

Reviewed by: Date reviewed: __ ,:.A....:12:....· v,_'_· _1:.....·c
4
'i l_.

1.::fJ._./ __ 

Version 1.1; Modified October 21, 2014 Nautilus Environmental Company Inc. 



72-h Algal Growth Inhibition Toxicity Test 
Water Quality Measurements 

Client: __ Jf...,.,,CaK,,__ _______ _ 

Sample ID: i-('._i)(_ 1-~'\-~OjS'-10--Jb-"-i 

Work Order No.: _ ___,\ t;-'-"?;._:i'._. \'--------

Culture Date: Dct s)? 6 IJ Age of Culture: 

1 ).%<1 2 3)) .. 
I 

Culture Count: Average: j iSt, \::) 

v1::: 220,000 cells/ml x 1 \)\) ml 

(c1) -;iU\l .S 1<.1v'f 

Time Zero Counts: 1i 2 86 

Setup by:. 

Test Date/Time: 

Test Species: 

Dcl '.)]- /i7 @ ~ lb~h 
Mt\ 

Pseudokirchneriefla subcapitata 

4& Culture Health: 

Culture Cell Density (c1): °3t;ll s· 1< to '-I' cdls /ml 
= '=f,?J).l'/\L 

cells/ml 

Average: D S 

No. of Cellsfml: ----';Jo='-' S-'---'l<.-'-11>_'1-_· ____ Initial Density: # cells/ml+220µLx10 µL= 

Concentration Water Quality Incubator Temperature 
Microplates rotated 2X per day? 

%(v/v) pH Temp (°C f'Cl 

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

~ .\ )3.0 )4') ;i.lt '5 ).t; .0 )S.c:> ./ v v 
Lt?' 4- .1 >Ji:o t / .,,-- ../ v 

3.v -::+ '\ J.7,. v ' I v v v v 

b.D =1.~ '2.3-. D l I v- '-"" 
v v-

i I. C\ 1.+ ):j_D v ,,..- v v 

.::i~.b' =t.b .);), b I v ,__- v v-
I 

1.\-1-.b 1.9 )~.D v v .....---,_..... 

DJl?.l h .). )~ c , ,1 v w -,/ 
,/ v' ,__.. 

Initials Mt\ 1\1\D. lJ\ t) ~.~ tl n~tl IV\ ll ~"\b ~"\tl Mr\ MCI 
' 

Initial control pH: Well 1: -:::\- . \ 
----'-'--'----~ 

Well2: l.1 

Final control pH: Well 1: ___ +~'-'--____ _ Well 2: -:'.\- .""2.--' 

Light intensity (lux)~: ----'\.(d"'-C;::.·_,O,.__ _____ _ Date measured: oct-R /111 
4-Instruments: Thermometer =----- pH meter 2- Light meter'---'-----

Comments: 

Reviewed: 
~,,., .' 

r.:__}\Jfl.L Date reviewed: __ ~t,~!V~v_'· o--__ ( _l{,"-/_/'-~-· ~--
1 

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



Client: 

Work Order#: 

Sample ID: 
%(v/v) 

Concentration 
Control 

l. l1 

3. b 

1:,,0 

JI .0 

~;.3 

!.ft,-\, 

~l:j .2-

Comments: 

Reviewed by: 

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

]".pC,t. Start DatefTime: tJcl ;;)} // t:; (cJ i 0\;bl, 
b-C. ~" I mc1 l S?iil Termination Date: DC(J,-o/[) @ i lo5t h 
1-Ll>ClrL"~-d-015-i<>·)LrJ Test set up by: __ -'-'M!..':l1'-'--·----------

Rep Count 1 .Count 2 Count 3 Count4 Comments Initials 
A ~\ MJ 
B ?-i---
c '31? 
D ?( 
E ?\ 
F ~:2-
G 2'1 
H 1. I 

A i?'il I 
B bo 
c 11-=t 
D l; I) 

A 1if-
B ~ 
c b't 
D bb 
A ~s 
B =fl-, 
c ~'.l 

D ::i 2> 
A i.lt:i 
B ~b 
c '13 
D °ID 
A ic% 
B l \51) I 
c 1 1-:+ 
D 11D 
A \)';j I 
B \J,") 
c \1\, 
D \::t?:i 
A 12- I I 

' B \ 14' I c \ l <g \ 
D \:>\) 

Version 1.0 Modified May 8, 2008 · Nautilus Environmental 



Pseudokirchneriella subcapitata Algal Counts 

Client: Teck Coal Start Datemme: 27-0ct-15 @ 1650h 

WO#: 15871 Termination Date: 30-0ct-15@ 1650h 

Sample ID: lC_DC1_WS_2015-10-26_N 
Initial Cell Density: 9318 cell/ml 205000 

0.22 
0.01 

Concentration Rep Count 1 Count 2 Count 3 Count 4 Mean Cell Yield 9318.182 

% v/v (x 104
) (x 104

) (x 104
) (x 104

) (x 104
) (x 104

) 

cell/ml 
Control A 31 31 30.1 mean 30.6 

B 32 32 31.1 SD 1.690309 
c 35 35 34.1 CV 5.529634 
D 31 31 30.1 
E 31 31 30.1 
F 32 32 31.1 
G 29 29 28.1 
H 31 31 30.1 

1.5 A 58 58 57.1 
B 60 60 59.1 
c 57 57 56.1 
D 50 50 49.1 

3 A 74 74 73.1 
B 70 70 69.1 
c 64 64 63.1 
D 66 66 65.1 

6 A 85 85 84.1 
B 76 76 75.1 
c 82 82 81.1 
D 73 73 72.1 

11.9 A 95 95 94.1 
B 86 86 85.1 
c 93 93 92.1 
D 90 90 89.1 

23.8 A 108 108 107.1 
B 100 100 99.1 
c 117 117 116.1 
D 110 110 109.1 

47.6 A 128 128 127.1 
B 135 135 134.1 
c 126 126 125.1 
D 123 123 122.1 

95.2 A 121 121 120.1 
B 117 117 116.1 
c 118 118 117.1 
D 120 120 119.1 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 03-4935-7833 
Analyzed: 03 Nov-15 16:16 

Batch ID: 19-9937-6694 

Start Date: 27 Oct-15 16:50 

Ending Date: 30 Oct-1516:50 

Duration: 72h 

Sample ID: 16-9503-3844 

Sample Date: 26 Oct-15 

Receive Date: 27 Oct-15 10:10 

SampteAge: 41h (2.5 "C) 

Linear Interpolation Options 

X Transform Y Transform 
Log(X+1) Linear 

Residual Analysis 

Attribute Method 

Endpoint: 
Analysis: 

Test Type: 

Protocol: 

Species: 

Source: 

Code: 

Material: 

Source: 

Station: 

Seed 
1457012 

Control Trend Mann-Kendall Trend 

Point Estimates 

Level % 95o/o LCL 95% UCL TU 
IC5 >95.2 NIA NIA <1.05 
IC10 >95.2 NIA NIA <1.05 
IC15 >95.2 NIA NIA <1.05 
IC20 >95.2 NIA NIA <1.05 
IC25 >95.2 NIA NIA <1.05 
IC40 . >95.2 NIA NIA <1.05 
IC50 >95.2 NIA NIA <1.05 

Cell Yield Summary 

C-% Control Type Count Mean 
0 Negative Control 8 30.5 
1.5 4 55.25 
3 4 67.5 
6 4 78 
11.9 4 90 
23.8 4 107.8 
47.6 4 127 
95.2 4 118 

Cell Yield Detail 

C-% Control Type Rep 1 Rep 2 
0 Negative Control 30 31 
1.5 57 59 
3 73 69 
6 84 75 
11.9 94 85 
23.8 107 99 
47.6 127 134 
95.2 120 116 

000-469-187-1 

Cell Yield 

Linear Interpolation (ICPIN) 

Cell Growth 

ECIEPS 11RMl25 

Pseudokirchneriella subcapitata 
In-House Culture 

650829F4 

Water Sample 

Teck Coal (TECK COAL) 

LC_DC1_WS_2015-10-26_N 

Report Date: 

Test Code: 

03 Nov-1516:16 (p 1 of 2) 

15871b I 09-6884-8943 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Mimi Tran 
Diluent: Deionized Water+ nutrients 

Brine: 

Age: 4d 

Client: Teck Coal 

Project: 

Resamples Exp 95% CL Method 

200 Yes Two-Point Interpolation 

Test Stat Critical P-Value Decision(a:5%1} 
0.2202 Non-significant Trend in Controls 

95% LCL 95% UCL 

NA NA 
NA NA 
NA NA 

NA NA 

NA NA 
NA NA 

NA NA 

Calculated Variate 

Min Max Std Err Std Dev CV% °loEffect 

28 34 0.5976 1.69 5.54% 0.0°/() 
49 59 2.175 4.349 7.87% -81.15% 
63 73 2.217 4.435 6.57()k -121.3o/o 
72 84 2.739 5.477 7.02% -155.7% 
85 94 1.958 3.916 4.35()/o -195.1% 
99 116 3.497 6.994 6.49% -253.3% 
122 134 2.55 5.099 4.02% -316Ao/o 
116 120 0.9129 1.826 1.55% -286.9% 

Rep3 Rep4 Reps Rep6 Rep 7 Rep 8 
34 30 30 31 28 30 

56 49 

63 65 

81 72 

92 89 

116 109 

125 122 

117 119 

CETIS'" v1.8.7.16 '1lrk 
J.J:nt. ifA/J,/ 

Analyst: __ _ QA: 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 03-4935-7833 Endpoint: Cell Yield 
Analyzed: 03 Nov-15 16:16 Analysis: Linear Interpolation {ICPIN) 

Graphics 

,. -

000-469-187-1 CETIS'" v1.8.7.16 

Report Date: 

Test Code: 

03 Nov-15 16:16 (p 2 of 2) 

15871b I 09-6884-8943 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: __ _ QA: 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis 10: 16-5476-7242 

Analyzed: 03 Nov-15 16:16 

Batch ID: 19-9937-6694 

Start Date: 27 Oct-15 16:50 

Ending Date: 30 Oct-1516:50 

Duration: 72h 

Sample ID: 16-9503-3844 

Sample Date: 26 Oct-15 

Receive Date: 27 Oct-15 10:10 

Sample Age: 41h (25°C) 

Data Transform Zeta 

Untransformed NA 

Dunnett Multiple Comparison Test 

Control vs C-0/o 

Negative Control 1.5* 

Auxiliary Tests 

Attribute 

3• 
6' 
11.9* 

23.8' 

47.6' 

95.2' 

Test 

Endpoint: Cell Yield 

Analysis: Parametric-Control vs Treatments 

Test Type: Cell Growth 

Protocol: EC/EPS 1/RM/25 

Species: Pseudokirchnerie!!a subcapitata 

Source: In-House Culture 

Code: 650829F4 

Material: Water Sample 

Source: 
Station: 

Teck Coal (TECK COAL) 

LC_DC1_WS_2015-10-26_N 

Alt Hyp Trials Seed 

C<T NA NA 

Test Stat Critical MSD OF P-Value 

9.503 2.526 6.58 10 <0.0001 

14.21 2.526 6.58 10 <0.0001 

18.24 2.526 6.58 10 <0.0001 

22.84 2.526 6.58 10 <0.0001 

29.66 2.526 6.58 10 <0.0001 

37.05 2.526 6.58 10 <0.0001 

33.6 2.526 6.58 10 <0.0001 

Test Stat Critical P-Value 

Control Trend Mann-Kendall Trend 0.2202 

ANOVA Table 

Source Sum Squares Mean Square 

Between 

Error 

Total 

Distributional Tests 

Attribute 

Variances 

Distribution 

Cell Yield Summary 

40678.72 

506.5 

41185.22 

Test 

5811.246 

18.08928 

Bartlett Equality of Variance · 

S hapiro-Wi!k W Normality 

C-% Control Type Count Mean 
0 Negative Control 8 30.5 
1.5 4 55.25 
3 4 67.5 
6 4 78 
11.9 4 90 
23.8 4 107.8 
47.6 4 127 
95.2 4 118 

000-469-187-1 

Test Stat 

11.21 

0.989 

95% LCL 

29.09 

48.33 

60.44 

69.28 

83.77 

96.62 

118.9 

115.1 

OF F Stat 

7 321.3 

28 

35 

Critical P-Value 

18.48 0.1297 

0.9166 0.9720 

95% UCL Median 

31.91 30 

62.17 56.5 

74.56 67 
86.72 78 

96.23 90.5 
118.9 108 
135.1 126 
120.9 118 

CETIS'" v1.8.7.16 

Report Date: 

Test Code: 

03 Nov-15 16:17 (P 1 of 2) 

15871b I 09-6884-8943 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Mimi Tran 

Diluent: Deionized Water+ nutrients 

Brine: 

Age: 4d 

Client: Teck Coal 

Project: 

PMSD NOEL LOEL TOEL TU 

21.6% <1.5 1.5 NA >66.67 

P-Type Decision{a:5%} 

CDF Significant Effect 

CDF Significant Effect 

CDF Sign'rficant Effect 

CDF Significant Effect 

CDF Significant Effect 

CDF Significant Effect 

CDF Significant Effect 

Decision(a:5o/o} 

Non-significant Trend in Controls 

P-Value Decision{a:5%) 

<0.0001 Significant Effect 

Decision{a:1%) 

Equal Variances 

Normal Distribution 

Min Max Std Err CV0/o 0/oEffect 

28 34 0.5976 5.54% 0.0% 

49 59 2.175 7.87% -81.15% 
63 73 2.217 6.57% -121.3% 

72 84 2.739 7.02% -155.7% 
85 94 1.958 4.35% -195.1% 
99 116 3.497 6.49% -253.3% 
122 134 2.55 4.02o/o -316.4% 
116 120 0.9129 1.55% -286.9% 

Analyst: __ _ dl~ QA: 
i . 11- ' r / .i _,.,.-... \J ,1\, _ t '1, ,J 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 16-5476-7242 
Analyzed: 03 Nov-15 16:16 

Cell Yield Detail 

C-% Control Type Rep 1 

0 

1.5 

3 

Negative Control 30 

6 
11.9 

23.8 

47.6 

95.2 

Graphics 

,. 

''" 

,. 

000-469-187-1 

57 

73 

84 

94 

107 

127 

120 

'·' 

Endpoint: Cell Yield 
Analysis: Parametric-Control vs Treatments 

Rep 2 Rep3 Rep4 Rep 5 

31 34 30 30 

59 56 49 

69 63 65 

75 81 72 

85 92 89 

99 116 109 

134 125 122 

116 117 119 

8 

CETIS™ v1.8.7.16 

• 

Report Date: 

Test Code: 

03 Nov-15 16:17 (p 2 of 2) 

15871 b I 09-6884-8943 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Rep 6 Rep 7 Rep 8 

31 28 30 

• 
• 

• 
•• 

o.s '·' \,> 
,, 

Analyst: __ _ QA J(}/1.1.._ 
/"'!nil 



Pseudokirchneriel/a subcapitata Summary Sheet 

Client: 

Work Order No.: \5\'\tl 

Sample Information: 

Sample ID: 

Sample Date: 

\.-C _ F£[::&j)[ _\/'i~ ;i-o\$ - 10-}b_ j\j 
l:\Lt).h(Jc:; 

Date Received: Oct 11//1.'j 
Sample Volume: 

Test Organism Information: 

Culture Date: 

Age of culture (Day 0): 

Zinc Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: NOV?,//$ 

72-h JC50 (95% CL): 

Start Date: _0\L!C4j:-''.)."'-l'-1,l-'fl-"S' ____ _ 
Set up by: _ _,\V\"-.lw--r_,/-"'t;,,,M.!..'..M'-----

72-h ICSO Reference Toxicant Mean and Range: ;>Z,S (1b,l.-SO,1 J ;qL CV(%): 3 2 
:t-n 

Test Results: Ala al Growth 

IC25 %1vM 195% CU :;:iqc;,2-
IC50 %<v!v\ 195% Cl\ /qt;.'-

Reviewed by: Date reviewed: _--'fj_' _o_v_' _· _1q_,_·+;_
1 

f_.1,_,,--_ 

Version 1.1; Modified October 21, 2014 Nautilus Environmental Company Inc. 



Client: 

Sample ID: 

Work Order No.: 

Culture Date: 

Culture Count: 

Time Zero Counts: 

No. of Cells Im L: 

Concentration 

0/o(v/v) 

Control 

1.11 
3.u 
b.D 
ii- C\ 
;r;;. b' 
1.\--).b 

°ii? .J... 

Initials 

72-h Algal Growth Inhibition Toxicity Test 
Water Quality Measurements 

Setup by: MlT{~Mfv\ 
LC.- fRDS pc,_.,, __ >oi>-1-0-:ib_f\\ Test Date/Time: Dt,\- d-J Al?'@ 1%x>h i l)-0~ 

Ml-1 
JCJ 1-=t-I Test Species: Pseudokirchneriella subcapitata 

Age of Culture: 4d Culture Health: 

Average: ~\)\) J; Culture Cell Density (c1): 

v1 = 220,000 cells/ml x jtr'O ml = f, 6'2-ml 
(c1) 30\J,5 )l\t't cells/ml 

Average: ---'.)"'--'D'-'''-'S"---------

q ?i % ee1~ /1YJL # cellsfmL + 220 µL x 10 µL = 

l ~ 2 ')~ 

___ J_D-'-1"5°'-')<.~\ _ti_'f _____ lnitial Density: 

Water Quality Incubator Temperature 
Microplates rotated 2X per day? 

DH Temo (°C l'Cl 

0 h Oh Oh 24 h 48 h 72 h Oh 24 h 48 h 72 h 

'!f. I '.2,, 0 J'\-.S .l!f.S )l:j,-0 )C).O ./ v v v 

:i .1-- '.:1'3. 0 ./" v v v 

-=t ,!J J~.o v v ../ v 

::t.+ )::\ "' v ./ 
...... 

'· V'" 

1-. l:j' ').1.'0 v V' v ......-

1-. lo •1 0 / ~ .....-,,, . ......-

~-- Pl ')'l, ."' ·1 l/ ~ 
v v 

~.I ).J:i. \) v / '/ w t/ v ~ v 

'~~'<1 \I\;\ l1 fl'\ tl Mtl Mt\ Mtl \\,\ tl Ii\~ tl 'IJ\\J 11\1\ tl 

Initial control pH: Well 1: '1 ~ \ Well 2: -=!- I ---------
Fin a J control pH: Well 1: ___ :;i-...J· _,;,'.:::-:2----c_ ___ _ 

Light intensity (lux~): ____ lf-e8'o'-"""-------
Instruments: Thermome~te"-r---4-'----

Comments: 

Reviewed: 

Version 1.2; Modified October 21, 2014 

Well2: -;:t")...-

Date measured: oct-4 /il:;J 

pH meter ___ 2-___ Light meter'----'-----

JI. I" d ·.,'Ci//',,,Date reviewed: __ _,N_:._:v_v::__•!....!.,ll-'-'-,..\"'---

/ 

Nautilus Environmental Company Inc. 



Client: 

Work Order#: 

Sample ID: 
%1v/v) 

Concentration 
Control 

I . liJ 

3. l) 

l:,.o 

11.<1 

J3.~ 

11-t.~ 

~l] ,::L 

Comments: 

Reviewed by: 

Pseudokirchnerie//a subcapitata Toxicity Test Data Sheet 
72-h Algal Cell Counts 

]fck Start Datemme: bcl ;;,1 /l~@ 10.:iob 
>t fpg<;i)C;>''1 hdrj Termination Date: ()(t;,o/f; (&l \(o:Ybi'\ 
\..(_ f'RD.<:IX,_V'l)_)CIS-LD-}~N Test set up by: ---'-'MC>Jt::..!~-·----------

Rep Count 1 .Count 2 Count 3 Count4 Comments Initials 

A '.). 'l 1\11 ri 
B o:i.. 
c ?,D 
D 1q 
E 30 
F ::, \ 
G ~o 

H 2q 
A '5 j) 
B I?') 
c "'" D \::.?, 
A =\4-
B 1-"l 
c blJ 
D b"f 
A '.1'0 
B l:t 
c :i-i::; 
D bb 
A lib 
B <() tj.-
c (Q 

D 'b 
A \Qlo 
B 10<.f-
c 10$ 
D '1'ti 
A \ 1'11 
B I O\o 
c 11 I 
D I l '2-
A 11 'Ii 
B \'2-\ 
c \ \'1 
D \ 1"':!-

Version 1.0 Modified May 8, 2008 . Nautilus Environmental 



Pseudokirchnerief/a subcapitata Algal Counts 

Client: Teck Coal Start Date/Time: 27-0ct-15 @ 1620h 

WO#: 15871 Termination Date: 30-0ct-15@ 1620h 
Sample ID: lC _FRDSDC_ WS_2015-10-26_N 

Initial Cell Density: 9318 cell/ml 205000 
0.22 
0.01 

Concentration Rep Count 1 Count 2 Count 3 Count4 Mean Cell Yield 9318.182 

% v/v (x 104
) (x 104

) (x 104
) (x 104

) (x 104
) (x 104

) 

cell/ml 
Control A 29 29 28.1 mean 29.1 

B 32 32 31.1 SD 1.069045 

c 30 30 29.1 CV 3.677715 
D 29 29 28.1 
E 30 30 29.1 
F 31 31 30.1 
G 30 30 29.1 
H 29 29 28.1 

1.5 A 50 50 49.1 
B 55 55 54.1 
c 50 50 49.1 
D 53 53 52.1 

3 A 74 74 73.1 
B 75 75 74.1 
c 65 65 64.1 
D 67 67 66.1 

6 A 70 70 69.1 
B 77 77 76.1 
c 75 75 74.1 
D 66 66 65.1 

11.9 A 96 96 95.1 
B 84 84 83.1 
c 90 90 89.1 
D 86 86 85.1 

23.8 A 106 106 105.1 
B 104 104 103.1 
c 105 105 104.1 
D 98 98 97.1 

47.6 A 118 118 117.1 
B 106 106 105.1 
c 111 111 110.1 
D 112 112 111.1 

95.2 A 118 118 117.1 
B 121 121 120.1 
c 119 119 118.1 
D 117 117 116.1 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 18-8201-4006 
Analyzed: 03 Nov-1516:19 

Batch ID: 

Start Date: 

04-9241-0522 

27 Oct-1516:20 

Ending Date: 30 Oct-1516:20 

Duration: 72h 

Sample ID: 10-5788-9285 

Sample Date: 26 Oct-15 

Receive Date: 27 Oct-15 10:10 

Sample Age: 40h (2.5 'C) 

Linear Interpolation Options 

Endpoint: Cell Yield 
Analysis: Linear Interpolation (ICPIN) 

Test Type: Cell Growth 

Protocol: ECIEPS 11RMl25 

Species: Pseudokirchneriella subcapitata 
Source: In-House Culture 

Code: 

Material: 

Source: 

Station: 

3FOE1C05 

Water Sample 
Teck Coal (TECK COAL) 

LC _FRDSDC _ WS _2015-10-26 _N 

Report Date: 

Test Code: 

03Nov-1516:20(p1 of 2) 

15871c 121-1219-7502 

Nautilus Environmental 

CETIS Version: CETISv1 .8.7 
Official Results: Yes 

Analyst: Mimi Tran 

Diluent: Deionized Water+ nutrients 

Brine: 
Age: 4d 

Client: Teck Coal 
Project: 

X Transform Y Transform Seed Resamples Exp 95% CL Method 
Log(X+1) Linear 718437 200 

Residual Analysis 

Attribute Method 

Control Trend Mann-Kendall Trend 

Point Estimates 

Level % 95% LCL 95% UCL TU 
IC5 >95.2 NIA N/A <1.05 
IC10 >95.2 NIA NIA <1.05 
IC15 >95.2 NIA NIA <1.05 
IC20 >95.2 NIA N/A <1.05 
IC25 >95.2 NIA NIA <1.05 
IC40 >95.2 NIA NIA <1.05 
ICSO >95.2 NIA NIA <1.05 

Cell Yield Summary 

C-% Control Type Count Mean 
0 Negative Control 8 29 
1.5 4 51 
3 4 69.25 
6 4 71 
11.9 4 88 
23.8 4 102.3 
47.6 4 110.8 
95.2 4 117.8 

Cell Yield Detail 

C-0/o Control Type Rep 1 Rep 2 
0 Negative Control 28 31 
1.5 49 54 
3 73 74 
6 69 76 
11.9 95 83 
23.8 105 103 
47.6 117 105 
95.2 117 120 

000-469-187-1 

Yes Two-Point Interpolation 

Test Stat Critical P-Value Decision{a:5%) 

0.4937 Non-significant Trend in Controls 

95% LCL 95°/o UCL 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

Calculated Variate 

Min Max Std Err Std Dev CV% 0/oEffect 
28 31 0.378 . 1.069 3.69% o.001o 
49 54 1.225 2.449 4.8°/o -75.86°/o 
64 74 2.496 4.992 7.21°/o -138.8% 
65 76 2.483 4.967 7.0% -144.8% 
83 95 2.646 5.292 6.01% -203.4% 
97 105 1.797 3.594 3.52°/o -252.6% 
105 117 2.462 4.924 4.45% -281.9% 
116 120 0.8539 1.708 1.45% -306.0% 

Rep3 Rep4 Reps Rep6 Rep7 Rep 8 
29 28 29 30 29 28 
49 52 

64 66 

74 65 

89 85 

104 97 

110 111 

118 116 

CETIS™ v1.8.7.16 Analyst: __ _ QA: JCrf.L. ,
1 

, 
N,-, .. ,_ fq 1. 1 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 18-8201-4006 Endpoint: Cell Yield 
Analyzed: 03 Nov-15 16:19 Analysis: Linear lnlerpolation (ICPIN) 

Graphics 

-·---® 
-f>-. -

000-469-187-1 CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

03 Nov-1516:20 (p 2 of 2) 

15871c [ 21-1219-7502 

Nautilus Environmental 

CETIS Version: CET1Sv1.8.7 
Official Results: Yes 

Analyst:. __ _ QA: 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 12-7775-1414 

Analyzed: 03 Nov-1516:19 

Batch ID: 04-9241-0522 

Start Date: 27 Oct-15 16:20 

Ending Date: 30 Oct-1516:20 

Duration: 72h 

Sample ID: 10-5788-9285 

Sample Date: 26 Oct-15 

Receive Date: 27 Oct-15 10:10 

Sample Age: 40h (2.5 °C) 

Data Transform 

Untransformed 

Zeta 

NA 

Dunnett Multiple Comparison Test 

Control vs C-°!o 

Negative Control 1.5* 

Auxiliary Tests 

Attribute 

3• 

5• 
11.9' 

23.8' 

47.6' 

95.2' 

Test 

Endpoint: Cell Yield 
Analysis: Parametric-Control vs Treatments 

Test Type: Cell Growth 

Protocol: EC/EPS 1/RM/25 

Species: Pseudokirchneriella subcapitata 

Source: 

Code: 
Material: 

In-House Culture 

3FOE1C05 

Water Sample 

Source: 
Station: 

Teck Coal (TECK COAL) 

LC_FRDSDC_WS_2015-10-26_N 

Alt Hyp Trials Seed 

C<T NA NA 

Test Stat Critical MSD DF P-Value 

9.765 2.526 5.692 10 <0.0001 

17.87 2.526 5.692 10 <0.0001 

18.64 2.526 5.692 10 <0.0001 

26.19 2.526 5.692 10 <0.0001 

32.51 2.526 5.692 10 <0.0001 

36.29 2.526 5.692 10 <0.0001 

39.39 2.526 5.692 10 <0.0001 

Test Stat Critical P-Value 

Control Trend Mann-Kendall Trend 0.4937 

ANOVA Table 

Source Sum Squares Mean Square 
Between 

Error 

Total 

Distributional Tests 

Attribute 

Variances 

Distribution 

Cell Yield Summary 

35475.22 

379 

35854.22 

Test 

5067.889 

13.53571 

Bartlett Equality of Variance 

Shapiro-Wilk W Normality 

C-% Control Type Count Mean 

0 Negative Control 8 29 
1.5 4 51 
3 4 69.25 
6 4 71 
11.9 4 88 
23.8 4 102.3 
47.6 4 110.8 
95.2 4 117.8 

000-469-187-1 

Test Stat 

15.17 

0.9777 

95o/o LCL 

28.11 

47.1 

61.31 

63.1 

79.58 

96.53 

102.9 

115 

DF F Stat 

7 374.4 

28 

35 

Critical P-Value 

18.48 0.0339 
0.9166 0.6663 

95% UCL Median 

29.89 29 

54.9 50.5 

77.19 69.5 

78.9 71.5 

96.42 87 

108 103.5 
118.6 110.5 

120.5 117.5 

CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

03 Nov-15 16:20 (p 1 of 2) 

15871c I 21-1219-7502 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Mimi Tran 
Diluent: Deionized Water+ nutrients 

Brine: 

Age: 4d 

Client: Teck Coal 

Project: 

PMSD NOEL LOEL TOEL TU 
19.6o/o <1.5 1.5 NA >66.67 

P-Type Decision(a:5%) 

CDF Slgnificant Effect 

CDF Significant Effect 

CDF Significant Effect 

CDF Significant Effect 

CDF Significant Effect 

CDF Significant Effect 

CDF Significant Effect 

Oecision(a:5%) 

Non-significant Trend ·in Controls 

P-Value Decision{a:5%) 

<0.0001 Significant Effect 

Oecision(a:1o/o) 

Equal Variances 

Norma! Distribution 

Min Max Std Err CV0/o 0/oEffect 

28 31 0.378 3.69% 0.0% 

49 54 1.225 4.8% -75.86% 

64 74 2.496 7.21% -138.8% 

65 76 2.483 7.0% -144.8% 

83 95 2.646 6.01% -203.4% 
97 105 1.797 3.52°/o -252.6% 

105 117 2.462 4.45°/o -281.9% 
116 120 0.8539 1.45% -306.Q 0/o 

Analyst. __ _ 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 12-7775-1414 
Analyzed: 03 Nov-15 16:19 

Cell Yield Detail 

C-% Control Type Rep 1 

0 
1.5 

3 

Negative Control 28 

6 

11.9 

23.8 

47.6 

95.2 

Graphics 

.,, r 

.. r . 

000-469-187-1 

49 

73 

69 

95 

105 

117 

117 

E3 

... 

Endpoint: Cell Yield 
Analysis: Parametric-Control vs Treatments 

Rep2 Rep 3 Rep4 Rep 5 

31 29 28 29 

54 49 52 

74 64 66 

76 74 65 

83 89 85 

103 104 97 

105 110 111 

120 118 116 

Report Date: 
Test Code: 

03 Nov-1516:20 (P 2 of 2) 

15871c I 21-1219-7502 

Nautilus Environmental 

CETIS Version: CET1Sv1.8.7 

Official Results: Yes 

Rep 6 Rep7 Reps 

30 29 28 

• 
• 

: [ ····················· 
·2 c-

••• 
"·' "-~ " ... ,, 

Ronklts 

CETIS™ v1.8.7.16 Analyst: __ _ QA: 



Pseudokirchneriel/a subcapitata Summary Sheet 

Client: 

Work Order No.: \S\i,tl 

Sample Information: 

Sample ID: 

Sample Date: 

Ll-DCD\ _w~ ..Y>\5-[o-;,b_N 
llC+)..L/ic; 

Date Received: Oct :rt(ILJ 
Sample Volume: 

Test Organism Information: 

Culture Date: 

Age of culture (Day O): 

Zinc Reference Toxicant Results: 

Reference T oxicant ID: 

Stock Solution ID: 

Date Initiated: 

72-h IC50 (95% CL): 

start Date: __,O""'c"'-±-"::i.'--1-'""6-'-1 l:J ____ _ 
Set up by: __ 1!1'1!/'.CJ..) l'l-L!/t::"'M"'-M'-'-----

72-h IC50 Reference Toxicant Mean and Range: ;;,J,&S {1b,2.-S u .I ) AA~) Llncv (%): ---'3"--2---___ _ 

Test Results: AIQal Growth 

IC25 %(v/vl (95% CLl )>qt? .2-
IC50 %Mvl 195% CL) /l(S.2-

Reviewed by: Date reviewed: 1J 1'.;v- ( C/ / ! 4,---

Version 1.1; Modified October 21, 2014 Nautilus Environmental Company Inc. 



Client: 

Sample ID: 

Work Order No.: 

Culture Date: 

Culture Count: 

Time Zero Counts: 

No. of Cells/ml: 

Concentration 

%(v/v) 

Control 

IS 
3u 
b.D 
j 1. C\ 

;;t;3. ~ 

4-1.b 
l)l?.2. 

Initials 

72-h Algal Growth Inhibition Toxicity Test 
Water Quality Measurements 

Setup by: 

L<'..- DL j)S -Ir' )_>DIS- r"- :i,b_N Test Date/Time: Dci ~l /i2 @ I~ 
jt; 'liJ\ Test Species: Pseudokirchneriefla subcapitata 

ML\ 

Age of Culture: __,4d_,,,_' _Culture Health: 

Average: 3 Gil' S Culture Cell Density (c1): 30\) ,i:;- XtDf <.e{iJ /ml 
t.:i)-mL 

(c1) 3oV S )(ID'+ cells/ml 
v1 = 220,000 cells/ml x I \ri> ml = 

l )$ 2 :16 Average: ____ .;J,1>_-'-1 ':) ________ _ 

---")-'D'-''"''>---'K---'-JO_f'------lnitial Density: #cells/ml +220µLx10 µL= 4?18 Ceflr/m/,, 
Water Quality Incubator Temperature 

Microplates rotated 2X per day? 
pH Temp (°C1 i'Cl 

0 h 0 h Oh 24 h 48 h 72 h Oh 24 h 48 h 72 h 

1.1 :11 D di..f. Cj :2t.\:S Js.a )S.o / v v ~ 

:i.. I .2.3. 0 / v- v v 
t.2 ')3. D \,../' v v ,,,...... 

:i- .'b :)°?,_ D v ....... v v 

1.S- .:i3. \/ I v v v ......-

1'·1- J..::S _b I v v ..,.. v 

:r.q _2.=?J D I v ._/ 
~ v 

~. :i-. '.)7,y ,l/ --(/ -¥ '/ ./ <.-/' ./ v 

Mt1 \t\J\ ti I.AC\ I\}\ L) WI l1 Mr/ \\I\ t1 ~II\ ti ~II ti VV\tl 

Initial control pH: Well 1: ____ '=j~,_\ ___ _ Well 2: __ -j-1-'-. ~I __ 
Final control pH: Well 1: ____ 1-~•"l-____ _ Well 2: ___ -=i-_, _."2..--__ _ 

Light intensity (lux.~): ___ ~,,,_Q,_ro=-· =-------- Date measured: 

Instruments: 4-Thermome~te~r _____ _ pH meter ____ 2. ___ Light mete.r_ --~----

Sample Descriptio"'n:'------'c;"-\.:..£;::;ll=v' _________________________ _ 

Comments: 

Reviewed: 

Version 1.2; Modrried October 21, 2014 Nautilus Environmental Company !nc. 



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

Client: 

Work Order#: 

Sample ID: 

J"-eci:: Start Datemme: --';{)""cl""-. ::::..;;_ 3-_,_+/_,_LIO::...@.,,,c>--1.1""~""?,o::.+h-'-------
LC l') d:>S 1\11 15 ~'r I Termination Date: __ O~C.,,t""'=l'-"'.,_/_,_f 5"'--@.__~l_b.,_:,_-o~b~----
l.t_ j)cj) s _1rH._ -,.,o i >-W-ll:>_fl Test set up by: __ ,_,M,,,,,t"";i_· __________ _ 

%(v/v) 
Concentration Rep Count 1 Count 2 Count 3 Count 4 Comments Initials 

Control A ';(;.) "'ti 
B '?:>'IJ 

c "JO 
D '14-
E 'J.o 
F ?-'Ii 
G :tG 
H «lit> 
A 'JS 

1.11 B :lb 
c 4£\ 
D SI\-
A \.?I 

3D B l? I 
c bq 
D lol-
A ::!- lo 

b.0 B lt\ 
c ""° D °bD 
A 1-4-

JI Cj B '6 I 
c -=t'5 
D % lj.- \ 
A q\f l 

J;.3 B 'S3 I 
c °11--
D °' l 
A \\~ I 

!fi . .L B \ l\ 
c \Jb I 

' D I ::Ll-
A 110 

~~ ,:;L B I)~ ! 
c \1.'3 
D 11 '1 'V 

Comments: 

Reviewed by: 

Version 1.0 Modified May 8, 2008 Nautilus Environmental 



Pseudokirchneriel/a subcapitata Algal Counts 

Client: Teck Coal Start Date/Time: 27-0ct-15 @ 1630h 

WO#: 15871 Termination Date: 30-0ct-15 @ 1630h 
Sample ID: lC_DCDS_WS_2015-10-26_N 

Initial Cell Density: 9318 cell/ml 205000 
0.22 
0.01 

Concentration Rep Count 1 Count 2 Count 3 Count 4 Mean Cell Yield 9318.182 

% v/v (x 104
) (x 10

4
) (x 104

) (x 104
) (x 104

) (x 104
) 

cell/ml 
Control A 30 30 29.1 mean 29.6 

B 33 33 32.1 SD 2 

c 30 30 29.1 CV 6.764028 

D 34 34 33.1 
E 30 30 29.1 
F 28 28 27.1 
G 29 29 28.1 
H 30 30 29.1 

1.5 A 55 55 54.1 
B 56 56 55.1 
c 49 49 48.1 
D 54 54 53.1 

3 A 61 61 60.1 
B 61 61 60.1 
c 69 69 68.1 
D 67 67 66.1 

6 A 76 76 75.1 
B 75 75 74.1 
c 70 70 69.1 
D 80 80 79.1 

11.9 A 74 74 73.1 
B 81 81 80.1 
c 75 75 74.1 
D 84 84 83.1 

23.8 A 94 94 93.1 
B 83 83 82.1 
c 92 92 91.1 
D 91 91 90.1 

47.6 A 117 117 116.1 
B 111 111 110.1 
c 120 120 119.1 
D 122 122 121.1 

95.2 A 110 110 109.1 
B 125 125 124.1 
c 123 123 122.1 
D 119 119 118.1 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 05-4531-8232 
Analyzed: 03 Nov-1516:23 

Batch ID: 

Start Date: 

06-8284-1356 

27 Oct-15 16:30 

Ending Date: 30 Oct-15 16:30 

Duration: 72h 

Sample ID: 11-3850-9437 

Sample Date: 26 Oct-15 

Receive Date: 27 Oct-1510:10 

Sample Age: 40h (3.5 °C) 

Linear Interpolation Options 

X Transform Y Transform 
Log(X+1) Linear 

Residual Analysis 

Attribute Method 

Endpoint: 
Analysis: 

Test Type: 

Protocol: 
Species: 

Source: 

Code: 

Material: 
Source: 

Station: 

Seed 

1815716 

Control Trend Mann-Kendall Trend 

Point Estimates 

Level % 95% LCL 95% UCL TU 
IC5 >95.2 NIA NIA <1.05 
IC10 >95.2 NIA NIA <1.05 
IC15 >95.2 NIA NIA <1.05 
IC20 >95.2 NIA NIA <1.05 
IC25 >95.2 NIA NIA <1,05 
IC40 >95.2 NIA NIA <1.05 
IC50 >95.2 NIA NIA <1.05 

Cell Yield Summary 

C-% Control Type Count Mean 
0 Negative Control 8 29.5 
1.5 4 52.5 
3 4 63.5 
6 4 74.25 
11.9 4 77.5 
23.8 4 89 
47.6 4 116.5 
95.2 4 118.3 

Cell Yield Detail 

C-% Control Type Rep 1 Rep 2 
0 Negative Control 29 32 
1.5 54 55 
3 60 60 
6 75 74 
11.9 73 80 
23.8 93 82 
47.6 116 110 
95.2 109 124 

000-469-187-1 

Cell Yield 

Linear Interpolation (ICPIN) 

Cell Growth 

ECIEPS 11RMl25 

Pseudokirchneriella subcapitata 
In-House Culture 

43DC467D 

Water Sample 

Teck Coal (TECK COAL) 

LC_DCDS_WS_2015-10-26_N 

Report Date: 

Test Code; 

03 Nov-15 16:23 (p 1 of 2) 

15871d 117-1075-4043 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Mimi Tran 

Diluent: Deionized Water+ nutrients 

Brine: 

Age: 4d 

Client: Teck Coal 

Project: 

Resamples Exp 95% CL Method 

200 Yes Two-Point Interpolation 

Test Stat Critical P-Value Oecision(a:5o/o) 
0.1869 Non-significant Trend in Controls 

95% LCL 95% UCL 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

NA NA 

Calculated Variate 

Min Max Std Err Std Dev CV% %,Effect 
27 33 0.7071 2 6.78%.1 0.0°lo 
48 55 1.555 3.109 5.92% -77.97% 
60 68 2.062 4.123 6.49°/c -115.3% 
69 79 2.056 4.113 5.54%· -151.7% 
73 83 2.398 4.796 6.19% -162.7% 
82 93 2.415 4.83 5.43% -201.7°/o 
110 121 2.398 4.796 4.12% -294.9% 
109 124 3.326 6.652 5.63% -300.8% 

Rep 3 Rep4 Reps Rep 6 Rep7 Rep 8 
29 33 29 27 28 29 
48 53 

68 66 

69 79 
74 83 

91 90 
119 121 

122 118 

CETIS™ v1.8.7.16 Analyst: __ _ 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 05-4531-8232 Endpoint: Cell Yield 
Analyzed: 03 Nov-15 16:23 Analysis: Linear Interpolation (!CPIN) 

Graphics ·- ----------------· 

'" 

lO ,, 

000-469-187-1 CETIS'M v1 .8.7.16 

Report Date: 

Test Code: 

03 Nov-15 16:23 (p 2 of 2) 

15871d 117-1075-4043 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: __ _ QA: 06-l 
fjn~L (f1 l !J 



CETIS Analytical Report Report Date: 03Nov-1516:23(p1of2) 

Test Code: 15871d 117-1075-4043 

EC Alga Growth Inhibition Test Nautilus Environmental 

Analysis ID: 08-7660-8054 Endpoint: Cell Yield CETIS Version: CETISv1.8.7 

Analyzed: 03 Nov-1516:23 Analysis: Parametric-Control vs Treatments Official Results: Yes 

Batch ID: 06-8284-1356 Test Type: Cell Growth Analyst: Mimi Tran 

Start Date: 27 Oct-15 16:30 Protocol: EC/EPS 1/RM/25 Diluent: Deionized Water+ nutrients 

Ending Date: 30 Oct-15 16:30 Species: Pseudokirchneriella subcapitata Brine: 

Duration: 72h Source: In-House Culture Age: 4d 

Sample ID: 11-3850-9437 Code: 43DC467D Client: Teck Coal 

Sample Date: 26 Oct-15 Material: Water Sample Project: 

Receive Date: 27 Oct-1510:10 Source: Teck Coal (TECK COAL) 

Sample Age: 40h (3.5 °C) Station: LC _DCDS_ WS_2015-10-26_N 

Data Transform Zeta Alt Hyp Trials Seed PMSD NOEL LOEL TOEL TU 

Untransformed NA C<T NA NA 22.1% <1.5 1.5 NA >66.67 

Dunnett Multiple Comparison Test 

Control VS C-o/o Test Stat Critical MSD OF P-Value P-Type Decision{a:5%i) 

Negative Control 1.5* 8.892 2.526 6.534 10 <0.0001 CDF Significant Effect 
3• 13.15 2.526 6.534 10 <0.0001 CDF Significant Effect 
5• 17.3 2.526 6.534 10 <0.0001 CDF Significant Effect 
11.9• 18.56 2.526 6.534 10 <0.0001 CDF Significant Effect 
23.8. 23 2.526 6.534 10 <0.0001 CDF Significant Effect 
47.6. 33.64 2.526 6.534 10 <0.0001 CDF s·1gnificant Effect 
95.2· 34.31 2.526 6.534 10 <0.0001 CDF Significant Effect 

Auxiliary Tests 

Attribute Test Test Stat Critical P-Value Decision(a:5o/o) 
Control Trend Mann-Kendal! Trend 0.1869 Non-signlflcant Trend in Controls 

ANOVA Table 

Source Sum Squares Mean Square OF F Stat P-Value Decision(a:5°/o) 
Between 34031.72 4861.675 7 272.5 <0.0001 Significant Effect 
Error 499.5 17.83928 28 
Total 34531.22 35 

Distributional Tests 

Attribute Test Test Stat Critical P-Value Oecision(a:1%) 
Variances Bartlett Equality of Variance 6.766 18.48 0.4536 Equal Variances 
Distribution Shapiro-Wilk W Normality 0.9582 0.9166 0.1886 Normal Distribution 

Cell Yield Summary 

C-o/o Control Type Count Mean 95% LCL 95% UCL Median Min Max Std Err CV% %Effect 
0 Negative Control 8 29.5 27.83 31.17 29 27 33 0.7071 6.78%) 0.0% 
1.5 4 52.5 47.55 57.45 53.5 48 55 1.555 5.92% -77.97% 
3 4 63.5 56.94 70.06 63 60 68 2.062 6.49% -115.3% 
6 4 74.25 67.71 80.79 74.5 69 79 2.056 5.54% -151.7%1 
11.9 4 77.5 69.87 85.13 77 73 83 2.398 6.19% -162.7% 
23.8 4 89 81.31 96.69 90.5 82 93 2.415 5.43% -201.7% 
47.6 4 116.5 108.9 124.1 117.5 110 121 2.398 4.12% -294.9% 
95.2 4 118.3 107.7 128.8 120 109 124 3.326 5.63% -300.8%i 

000-469-187-1 CETIS'" v1 .8.7.16 Analyst: __ _ QA: 
j(y'u_ 
t.._f,,..,d 10 J /\.._ 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 08-7660-8054 
Analyzed: 03 Nov-15 16:23 

Cell Yield Detail 

C-o/o Control Type Rep 1 
0 Negative Control 29 
1.5 54 

3 60 
6 75 
11.9 73 
23.8 93 
47.6 116 
95.2 109 

Graphics 

" 

000-469-187-1 

Endpoint: Cell Yield 
Analysis: Parametric-Control vs Treatments 

Rep 2 Rep3 Rep4 Rep 5 

32 29 33 29 

55 48 53 

60 68 66 

74 69 79 

80 74 83 

82 91 90 

110 119 121 

124 122 118 

··-··--·-----~'1-•st~iL .. 

• 

Report Date: 
Test Code: 

03 Nov-15 16:23 (p 2 of 2) 

15871d 117-1075-4043 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Rep 6 Rep 7 Reps 

27 28 

• 

• • 
• • 

I 
i • 
' . 
~ 

29 

_/.• 
~-

• 

... ~~-~-~-~~-~-~-~-~~ .. .,,, .,,, ... ,, '·' ~· '·' 

CETIS'" v1.8.7.16 Analyst __ _ 
K L'"', • JU. 1 , , · 



Pseudokirchnerietla subcapitata Summary Sheet 

Client: 

Work Order No.: 

Sample Information: 

Sample ID: 

Sample Date: 

u_uJz;_w>:_:::i.01'5 -10-).b_ ~ 
!:\Ltlbfjc; 

Date Received: Oct 21/it:J 
Sample Volume: 

Test Organism Information: 

Culture Date: 

Age of culture (Day 0): 

Zinc Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: NOV?,//'$ 

72-h IC50 (95% CL): 

Start Date: _C..,X..it-'::i"'-:r-~6...:.i:o ____ _ 
Set up by: ---"'\i\/!.:i..11'~/""~"'M""~vi,_, ___ _ 

72-h IC50 Reference Toxicant Mean and Range: J'ls,t;;{ llc,l-'s:O 'I) )1y;/L CV(%): __ 3_J-___ _ 
~(l 

Test Results: Aloal Growth 

IC25 o/o(v/v) (95% CL) ') fj'c;' 2-

IC50 o/olvM 195% CU /qt:;,"L 

Reviewed by: Date reviewed: --'f,_J_u_'u_' ·_· _i_Vf_/,_· _( .i._t,,_ __ 

Version 1. 1; Modified October 21, 2014 Nautilus Environmental Company Inc. 



72-h Algal Growth Inhibition Toxicity Test 
Water Quality Measurements 

Client: lfct( 
-~~~--------

Sam p I e ID: lL ... 1-CXj ... V'iS ... ),c\5 -i<>-2b ... N 

Work Order No.: -~\ S"_/l~T_I~----,---

Culture Date: 

Culture Count: 

Time Zero Counts: 

oct061:; 
1.;;;l'6'\ 2 ~\)..... 

Age of Culture: 

Average: 3 bV ,':'.) 

(c1) &-.'V :S: i< p>f' 
v1 = 220,000 cells/ml x )tf\/ ml 

n, 2 ;3 

Setup by: 

Test Date/Time: 

Test Species: 

Dt;\- :d-J /fi:z@ I~ il.1t:h 
'"iilt\ 

Pseudokirchnerielfa suhcapitata 

4d Culture Health: 

Culture Cell Density {c1): 36D,<o;- )(1D'f <dli )mL 

= 1-.?:>~L.. 
cells/ml 

Average: -----")._D~,~S~-------
No. of Cellsfml: ___ fi __ ,'>_~_/(~\~_v_f _____ lnitial Density: #cells/ml+ 220µLx10 µL = q 7) € rel~/mL 

Concentration Water Quality Incubator Temperature 
Microplates rotated 2X per day? 

0/o(v/v) oH Temo (°C l'Cl 

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

:+ '\ )~. 0 J1+.'1 2-<t.'s )9,o )\1.D ,/ v v v 

IS "f.~ -:>},D v i..---- v ....,..-

3.D +.J.. ;:2.3.D v v- v v 
b.D '.:)..if .23.b \./ ,/ v v 

il.C\ :t. I::) :H.v .......--- ~ ..,.,.. v 

;;23, b' ' .....---:i-.1" 2~:t) 
....,. v-- .,_...., 

·, 

1+1-.b "''Si, .~.t :)3,v I 1.-- v- ...--
c./ 

Di11 .2. /) ,)... ::Ls:v J- jl " v v \..../'" ./' ,_..., 
v 

Initials I\~ ti 1\1 \;] lA\-:1 1\1\ ti ~;~\:l Mn \\~tl Vii\ ti !U i'l Mtl . ' 

Initial control pH: Well1: -=f ,\ 
---~----~ 

Well 2: __ ':/_,_/ __ _ 

Final control pH: Well 1: "'.::f. ::t.-· 
---~~----

Well 2: "::j-,"2..----------
Light intensity (lux."-): ____ ?i"-'q-"!R)"'""-·------ Date measured: f>ci- :2..t/11:? 
Instruments: Thermome~te~r ___ 4-__ _ pH meter ___ 2... ___ Light meter~-~~---

Sample Descriptio~n:~---.l,,.4..::f2..::6.,=/------------------------
Comments: 

r' / 
Date reviewed: {'lo\Jr {<t /;,J 

---~---~!~~-

Reviewed: 

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



Client: 

Work Order#: 

Sample ID: 
%(vlv) 

Concentration 
Control 

I . t:J 

3. t> 

/:,.o 

JI .Cl 

J~.3 

4-1 . .l. 

~~ ,:t.-

Comments: 

Reviewed by: 

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

ffiC'l 

J"-e6\::. Start DatefTime: _ _,b,..::0\-cc..::..;;J3-.J-t-,i,,._1 "7'-@,,.,_"'-~-'-· -'i'ilo""'l~d~·1 __ _ 
\\i!SJ=I Termination Date: _ __:_Ot::;:.if_;;o:.::-v_,_,J~>-C?,___,_l"'b._! u_-l_!)'------

L(_ LC t:=,_\"I ~-?1ll'>-1 o-2b..i'J Test set up by: --'-'-M'-"l1:..L-----------

Rep Count 1 .Count 2 Count 3 Count 4 Comments Initials 

A <?I Mn 
B 210 
c 30 
D 3? 
E 30 
F ?,O 

G ?:i I 
H J') 
A $0 
B 51 
c 41::5 
D <ti 
A 5°1 
B 1.-iJ. 
c ~· 

D hi 
A bii 
B =t-1 
c :ii:;~. 

D .bS-
A ll'l ~""" 
B ~If-
c qi 
D l1'6 
A \OI 
B \OS 
c C\ b 
D eico 
A I ODi 
B IOI 
c Ci't 
D OJ<;) . 

A 103 
B y \j 
c \ 10 
D \ \)'i' ,/ 

Version 1.0 Modified May 8, 2008 . Nautilus Environmental 



Pseudokirchneriella subcapitata Algal Counts 

Client: Teck Coal Start Date/Time: 27-0ct-15@ 1610h 
WO#: 15871 Termination Date: 30-0ct-15 @ 1610h 
Sample ID: lC_lC5_WS_2015-10-26_N 

Initial Cell Density: 9318 cell/ml 205000 
0.22 
O.Q1 

Concentration Rep Count 1 Count 2 Count 3 Count4 Mean Cell Yield 9318.182 
% v/v (x 104

) (x 104
) (x 104

) (x 1 o') (x 10') (x 104
) 

cell/ml 
Control A 31 31 30.1 mean 29.6 

B 30 30 29.1 SD 1.195229 
c 30 30 29.1 CV 4.04228 
D 33 33 32.1 
E 30 30 29.1 
F 30 30 29.1 
G 31 31 30.1 
H 29 29 28.1 

1,5 A 50 50 49.1 
B 51 51 50.1 
c 45 45 44.1 
D 48 48 47.1 

3 A 59 59 58.1 
B 62 62 61.1 
c 58 58 57.1 
D 61 61 60.1 

6 A 69 69 68.1 
B 71 71 70.1 
c 75 75 74.1 
D 65 65 64.1 

11.9 A 88 88 87.1 
B 84 84 83.1 
c 98 98 97.1 
D 98 98 97.1 

23.8 A 101 101 100.1 
B 105 105 104.1 
c 96 96 95.1 
D 98 98 97.1 

47.6 A 109 109 108.1 
B 101 101 100.1 
c 94 94 93.1 
D 98 98 97.1 

95.2 A 103 103 102.1 
B 96 96 95.1 
c 110 110 109.1 
D 104 104 103.1 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 08-3035-8367 
Analyzed: 10 Nov-151626 

Batch ID: 

Start Date: 

02-2850-6043 

27 Oct-1516:10 

Ending Date: 30 Oct-15 16:10 

Duration: 72h 

Sample ID: 09-9298-8395 

Sample Date: 26 Oct-15 

Receive Date: 27 Oct-15 1O:10 

Sample Age: 40h (2.5 'C) 

Linear Interpolation Options 

X Transform Y Transform 
Log(X+1) Linear 

Residual Analysis 

Attribute Method 

Endpoint: 

Analysis: 

Test Type: 

Protocol: 
Species: 
Source: 

Code: 

Material: 
Source: 
Station: 

Seed 

245839 

Control Trend Mann-Kendall Trend 

Point Estimates 

Level % 95% LCL 95% UCL TU 
IC5 >95.2 NIA NIA <1.05 
IC10 >95.2 NIA NIA <1.05 
IC15 >95.2 NIA NIA <1.05 
IC20 >95.2 NIA NIA <1.05 
IC25 >95.2 NIA NIA <1.05 
IC40 >95.2 NIA NIA <1.05 
IC50 >95.2 NIA NIA <1.05 

Cell Yield Summary 

C-°!o Control Type Count Mean 
0 Negative Control 8 29.5 
1.5 4 47.5 
3 4 59 
6 4 69 
11.9 4 91 
23.8 4 99 
47.6 4 99.5 
95.2 4 102.3 

Cell Yield Detail 

c-o/o Control Type Rep 1 Rep2 
0 Negative Control 30 29 
1.5 49 50 
3 58 61 
6 68 70 
11.9 87 83 
23.8 100 104 
47.6 108 100 
95.2 102 95 

000-469-187-1 

Cell Yield 
Linear Interpolation (ICPIN) 

Cell Growth 

ECIEPS 11RMl25 

Pseudokirchnerie!!a subcapitata 
In-House Culture 

3B2FCCEB 

Water Sample 

Teck Coal (TECK COAL) 

LC_LC5_WS_2015-10-26_N 

Report Date: 

Test Code: 

10 Nov-1516:27(p1 of 2) 

15871e I 03-4446-7028 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: Mimi Tran 
Diluent: Deionized Water+ nutrients 

Brine: 
Age: 4d 

Client: Teck Coal 

Project: 

Resamples Exp 95% CL Method 

200 Yes Two-Point Interpolation 

Test Stat Critical P-Value Decision(a:5%) 

0.2202 Non-significant Trend ln Controls 

95°/o LCL 95% UCL 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

Calculated Variate 

Min Max Std Err Std Dev CV% %Effect 
28 32 0.4226 1.195 4.05% O.Oo/o 
44 50 1.323 2.646 5.57% -61.02% 

57 61 0.9129 1.826 3.09% -100.0% 
64 74 2.082 4.163 6.03% -133.9% 
83 97 3.559 7.118 7.82% -208.5% 

95 104 1.958 3.916 3.96% -235.6% 
93 108 3.175 6.351 6.38°/o -237.3% 

95 109 2.869 5.737 5.61% -246.6%i 

Rep 3 Rep4 Rep 5 Rep 6 Rep 7 Reps 
29 32 29 29 30 28 
44 47 

57 60 
74 64 
97 97 

95 97 

93 97 

109 103 

CETIS™ v1.8.7.16 Analyst: __ _ 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 08-3035-8367 
Analyzed: 10 Nov-1516:26 

Graphics 

"' 

' 
, 

E . " , 
" ,, 

000-469-187-1 

Endpoint: Cell Yield 
Analysis: Linear Interpolation (ICP!N) 

CETIS'M v1.8.7.16 

Report Date: 

Test Code: 

10 Nov-15 16:27 (p 2 of 2) 

15871e I 03-4446-7028 

Nautilus Environmental 

CETIS Version: CET1Sv1.8.7 
Official Results: Yes 

Analyst __ _ QA: Jlill 
f .. 1n .. ~,.i0lt' 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 09-6263-7117 Endpoint: Cell Yield 
Analyzed: 10 Nov-1516:27 Analysis: Parametric-Control vs Treatments 

Batch ID: 

Start Date: 

02-2850-6043 

27 Oct-15 16:10 

Test Type: Cell Growth 

Protocol: EC/EPS 1/RM/25 

Ending Date: 30 Oct-15 16:10 .Species: Pseudokirchnerie!la subcapitata 

Duration: 72h Source: Jn-House Culture 

Sample ID: 09-9298-8395 Code: 
Material: 

3B2FCCEB 

Water Sample Sample Date: 26 Oct-15 

Receive Date: 27 Oct-1510:10 

Sample Age: 40h (2.5 "C) 

Source: 
Station: 

Teck Coal (TECK COAL) 

LC_LC5_WS_2015-10-26_N 

Data Transform Zeta 

Untransformed NA 

Dunnett Multiple Comparison Test 

Control vs C~0/o 

Negative Control 1.5* 

Auxiliary Tests 

Attribute 

Control Trend 

ANOVA Table 

Source 

Between 

Error 

Total 

Distributional Tests 

Attribute 

3• 
5• 
11.9* 
23.8. 

47.6• 

95.2· 

Test 

Mann-Kendall Trend 

Sum Squares 

28398 

510.75 

28908.75 

Test 

Alt Hyp Trials 

C <T NA 

Test Stat Critical 

6.882 2.526 

11.28 2.526 

15.1 2.526 

23.51 2.526 

26.57 2.526 

26.76 2.526 

27.82 2.526 

Test Stat 

Mean Square 

4056.857 

18.24107 

Test Stat 

Variances Bartlett Equality of Variance 17.25 
Distribution Shapiro-Wilk W Normality 0.9733 

Cell Yield Summary 

C-o/o Control Type Count Mean 95% LCL 

0 Negative Control 8 29.5 28.5 
1.5 4 47.5 43.29 
3 4 59 56.09 
6 4 69 62.38 
11.9 4 91 79.67 
23.8 4 99 92.77 
47.6 4 99.5 89.39 
95.2 4 102.3 93.12 

Seed 

NA 

MSD DF 

6.607 10 

6.607 10 

6.607 10 

6.607 10 

6.607 10 

6.607 10 

6.607 10 

Critical 

DF 

7 

28 

35 

Critical 

18.48 

0.9166 

95% UCL 

30.5 

51.71 
61.91 

75.62 

102.3 

105.2 

109.6 

111.4 

P-Value 

<0.0001 

<0.0001 

<0.0001 

<0.0001 

<0.0001 

<0.0001 

<0.0001 

P-Value 

0.2202 

F Stat 

222.4 

P-Value 

0.0158 

0.5213 

Median 

29 

48 

59 

69 

92 

98.5 

98.5 

102.5 

000-469-187-1 CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

10 Nov-15 16:27 (p 1 of 2) 

15871e I 03-4446-7028 

Nautilus Environmental 

CETIS Version: CET1Sv1.8.7 

Official Results: Yes 

Analyst: Mimi Tran 

Diluent: Deionized Water+ nutrients 

Brine: 

Age: 4d 

Client: Teck Coal 

Project: 

PMSD NOEL LOEL TOEL 

22.4o/o <1.5 1.5 NA 

P-Type Decision(a:5%) 

CDF Significant Effect 

CDF Significant Effect 

CDF Significant Effect 

CDF Significant Effect 

CDF Significant Effect 

CDF Significant Effect 

CDF Significant Effect 

Decision{a:So/o) 

Non-significant Trend in Controls 

P-Value Decision{a:5°/o) 

<0.0001 Significant Effect 

Decision(a:1%) 

Equal Variances 

Normal Distribution 

Min Max Std Err CVo/o 

28 32 0.4226 4.05°/o 
44 50 1.323 5.57°/o 
57 61 0.9129 3.09°/o 
64 74 2.082 6.03°/o 
83 97 3.559 7.82% 
95 104 1.958 3,96% 
93 108 3.175 6.38% 
95 109 2.869 5.61% 

Analyst:. __ _ 

TU 
>66.67 

0/oEffect 

O.Oo/o 
-61.02% 
-100.0°/o 
-133.9% 
-208.5°/o 
-235.6% 
-237.3%1 
-246.6% 

QA: 
j~ 
t~J>J.- {4/ 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 09-6263-7117 
Analyzed: 10 Nov-1516:27 

Cell Yield Detail 

C-0/o Control Type Rep 1 

0 Negative Control 30 
1.5 49 

3 58 

6 68 

11.9 87 

23.8 100 
47.6 108 
95.2 102 

Graphics 

,. 

~- 1.S 

000-469-187-1 

Endpoint: Cell Yield 
Analysis: Parametric-Control vs Treatments 

Rep 2 Rep 3 Rep4 Reps 

29 29 32 29 

50 44 47 

61 57 60 

70 74 64 

83 97 97 

104 95 97 

100 93 97 

95 109 103 

B 8 

----- ---~sl·"-~''---

CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

10 Nov-15 16:27 (p 2 of 2) 

15871e I 03-4446-7028 

Nautilus Environmental 

CETIS Version: CET!Sv1.8.7 
Official Results: Yes 

Rep6 Rep 7 Rep 8 

29 30 28 

•• •• 

Analyst: __ _ QA: __ _ 



 

APPENDIX E – Analytical Chemistry 
 

Analytical chemistry data has been uploaded to EMS. 
 
 



 

APPENDIX F – Chain-of-Custody Forms 
 
 
 
 
 
 
 
 
 
 



Chain Of Custody .Record 
COC ID: Qual'tel'ly_FRl_F.Minnow _HydroQunl, Re-Fresh #1 Page: 1 of 1 

Turnaround Time: Rush: 
PROJECT/CLIENT INFO LABORATORY OTHER INFO 

Facility Name Greenhills Operation Lab Name Nautilus Environmental Laboratories Lt Send Invoice To 

Project Number Contact Name Kryst Pearcy Address 

Contact Name Leigh Stickney Address 8664 Commerce Court 

Address P.O. BOX 5000 City State 

City Burnaby State BC Postal Code Country 

City Elkford JState BC Postal Code V5A 4N7 CountryjCanada Task Code 

Postal Code VOBIHO Countr'!4Canada Phone Number Shipping Company 

Phone Number 250-865-3274 Email Address Tracking Number 

Email EDD To Leigh.Stickney@Teck.com Quote Number CC Hardcopy To 

Email Report To Leigh.Stickney@Teck.com CC Hardcopy To 

SAMPLE DETAILS ANALYSIS REQUESTED ADDITIONAL INFORMATION 

" ' -1 
Initial - PASS/FAIL 

el f."' 
00 \ij I\., I\..' ~ ' ' '-

f 
~ ;g 11 11 • ~-

" ~~ = .. ,,. 
~ 

0 ~ ~ . 
1~ 

~ l:: 

I 
• 0 

j 
• • • !'. • ·i I 0. ] ~~ ~ . 

:E 
0 0 •• ., . " ., 

it' ·e : • g. :-;: a 4::l • = ·- . ·- ·a:-:: . "" i:i.: ca "' ""·- "' . ".., "",:: • 
~~ u .s 
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APPENDIX C  
Fathead Minnow Toxicity Identification Evaluation 



 

 
Nautilus Environmental Company Inc. 

8664 Commerce Court 
Burnaby, BC 

V5A 4N7 

 
January 21, 2016 

 
Memo:  Update of Toxicity Identification Evaluation efforts for fathead minnow tests 

 

To Cait Good From    James Elphick 
Affiliation Teck Coal Ltd.  Tel   250-480-3941 
e-mail cait.good@teck.com  e-mail  james@nautilusenvironmental.com 

 
BC Ministry of Environment permit #107517 requires that Teck Coal Ltd. conduct toxicity tests 
using a suite of test species on ambient samples collected from specific locations in the Elk 
Valley.  As part of this requirement, 32-day tests using fathead minnows (Pimephales promelas) 
have been completed for the first three quarters of 2015.  These toxicity tests have demonstrated 
that tests using site water collected from four locations in the Elk Valley have shown effects to 
survival that are consistently different than survival of the test organisms in the laboratory 
water control.  However, samples from stations that are downstream of mine operations have 
not consistently shown effects that are greater than upstream water.  For example, the four 
upstream and downstream site waters had similar effects to one another in the first quarter 
(Table 1); the upstream site water control had lower effects than two of the other three stations 
in the second quarter (Table 2); and the upstream site water control had somewhat lower effects 
than one station, somewhat greater effects than one station, and similar effects to the third 
station in the third quarter (Table 3). 
  
In each case, survival was the only adverse effect that was observed, with surviving fish 
growing as well as in the control.  Although biomass was reduced in some cases relative to the 
control, this endpoint was affected as a result of decreased survival, and not as a result of lower 
growth of the surviving fish (note that the biomass endpoint incorporates both the survival and 
growth endpoints).  The mortalities consistently occurred predominantly between day 6 and 12 
of the 32-day tests. 
 

Fathead minnows are known to be susceptible to adverse effects caused by fungi and microbes 

in laboratory toxicity testing (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 has been observed in the 32-day tests with samples from the 

Elk Valley.  Thus, the pattern of effects observed with laboratory testing of the water samples 

from the Elk Valley is consistent with effects caused by sporadic mortality phenomenon. 

 

mailto:cait.good@teck.com
mailto:james@nautilusenvironmental.com
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Toxicity Identification Evaluation (TIE) efforts focused on determining whether sporadic 

mortality phenomenon might be the cause of effects observed in these samples.  The TIE test 

design was consistent with the 32 day test method with this species, with the exception that the 

duration was limited to 14 days, because no adverse survival effects have been observed 

beyond 14 days in the tests. 

 

Treatments that were conducted on the samples included: filtration through a 0.45 µm filter; 

disinfection using 1 mg/L chlorine for 30 minutes, followed by dechlorination using sodium 

thiosulphate; UV sterilization; and amendment using 60 µg/L copper for the first seven days 

and 30 µg/L copper for the subsequent seven days.  Each of these treatments would be expected 

to curtail growth of microbes in the samples. 

 

Results of the TIE treatments are summarized in Table 4.  In Test 1, filtration of a sample from 

GH_FR1_WS_N through a 0.45 µm filter reduced the toxicity of the sample, suggesting that the 

cause of toxicity could be at least partially removed by filtration.  Chlorination followed by 

dechlorination was conducted on one sample in Test 2, on two samples in Test 3, and on four 

samples in each of Tests 4 and 5.  This treatment reduced toxicity in all cases with the exception 

of two of the samples in Test 4 (i.e., in 9 out of 11 samples).  The somewhat lower effectiveness 

of this treatment in Test 4 may have resulted from application of this treatment on a weekly 

basis in this test, rather than on a daily basis, which was the case in the remaining tests. 

 

UV sterilization performed in Test 4 was not an effective treatment, since there were significant 

adverse effects in the UV-treated control; thus, the extent to which adverse effects from the UV 

treatment itself might have contributed to toxicity.  However, three of the four samples that 

were treated with UV demonstrated improved survival, indicating that this treatment did 

appear to reduce toxicity in the samples.  Amendment of the samples with copper reduced 

toxicity in all four of the samples in Test 5; survival in the four samples ranged from 85.0 to 

96.7%, compared with 35.0 to 71.7% in the untreated samples. 

 

Treatment of the samples using filtration, chlorine, UV and copper each demonstrated a 

reduction in toxicity.  It is highly unlikely that these four treatments would each interact with a 

chemical toxicant in a manner that would cause the reduction in adverse effects seen here.  

Thus, the results presented here indicate that it is highly likely that adverse effects in these tests 

have been caused by microbiological components of the samples, rather than by chemical 

toxicants.  This conclusion is supported by the fact that adverse effects have been observed in 

samples from the upstream reference station, as well as in samples that are downstream of mine 

operations, and that this type of effect has been documented elsewhere and is not uncommon 

with this test species. 

 

Amendment of the samples with copper provided the most effective and consistent treatment to 

remove the confounding effect of microbes in the samples.  It is recommended that future 

samples that are tested using this species be amended with 20 µg/L copper prior to testing in 
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order to remove the confounding influence of microbes on the test organisms.  Addition of 

copper would not be expected to influence the sensitivity of the test species to detect effects 

from other constituents of interest.  This recommended addition rate is lower than the addition 

rate used in the TIE testing (i.e., 60 µg/L for the first seven days and 30 µg/L for the subsequent 

seven days) to reduce the potential for adverse effects due to the copper addition. The copper-

treated control in Test 5 produced a lower rate of survival than the control, indicating that 

copper may have contributed an adverse effect in itself.  It would be appropriate to include a 

copper-treated control with subsequent tests in order to confirm that amendment with a 20 

µg/L concentration of copper does not adversely affect the test organisms.  

 

Please feel free to contact me should you have any questions regarding this project. 

 

Yours truly, 

 

 
James Elphick, R.P.Bio. 

Environmental Toxicologist 
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Table1. First quarter results for fathead minnow (Pimephales promelas) tests.  

Sample ID 

Hatch 

 (%) 

(Mean ± SD) 

Survival  

(%) 

(Mean ± SD) 

Biomass 

(mg) 

(Mean ± SD) 

Length 

 (mm)  

(Mean ± SD) 

Normal 

development 

(%) 

(Mean ± SD) 

Laboratory Control 100.0 ± 0.0  98.3 ± 3.3  10.9 ± 0.6  18.4 ± 0.3  100.0 ± 0.0  

Site Control (FR_UFR1) 96.7 ± 3.8 73.3 ± 16.3 * 10.7 ± 0.4  19.6 ± 1.2  100.0 ± 0.0 

FR_FRCP1 96.7 ± 3.8 70.0 ± 20.7 * 10.7 ± 1.2  19.2 ± 1.3  98.1 ± 3.8 

CM_MC2 100.0 ± 0.0 80.0 ± 14.4 * 10.7 ± 0.7  19.2 ± 1.1  100.0 ± 0.0 

GH_FR1 98.3 ± 3.3 58.3 ± 19.9 * 10.2 ± 1.2  20.4 ± 1.0  100.0 ± 0.0 

* Survival was significantly lower than the laboratory control. 
 

Table 2. Second quarter results for fathead minnow (Pimephales promelas) tests. 

Sample ID 

Hatch 

 (%) 

(Mean ± SD) 

Survival 

(%) 

(Mean ± SD) 

Biomass 

(mg) 

(Mean ± SD) 

Length 

 (mm)  

(Mean ± SD) 

Normal 

development 

(%) 

(Mean ± SD) 

Laboratory Control 98.3 ± 3.3  83.3 ± 20.7 3.7 ± 0.2 12.6 ± 1.0  100.0 ± 0.0  

Site Control (FR_UFR1) 93.3 ± 5.4 73.3 ± 12.2 4.0 ± 0.4 12.7 ± 1.2  100.0 ± 0.0 

FR_FRCP1 98.3 ± 3.3 31.7 ± 8.4 *, α 2.4 ± 0.3 *, α 14.2 ± 1.1  100.0 ± 0.0 

GH_FR1 96.7 ± 3.8 25.0 ± 22.0 *, α 1.9 ± 1.3 *, α 15.0 ± 1.8  100.0 ± 0.0 

CM_MC2 100.0 ± 0.0 65.0 ± 8.4 4.7 ± 0.2 13.4 ± 0.7  100.0 ± 0.0 
* Result was significantly lower than the laboratory control 
α Result was significantly lower than the site control FR_UFR1 
 

Table 3. Third quarter results for fathead minnow (Pimephales promelas) tests. 

Sample ID 

Hatch 

 (%) 

(Mean ± SD) 

Survival 

(%) 

(Mean ± SD) 

Biomass 

(mg) 

(Mean ± SD) 

Length 

 (mm)  

(Mean ± SD) 

Normal 

development 

(%) 

(Mean ± SD) 

Laboratory Control 96.7 ± 3.8  95.0 ± 3.3 3.0 ± 0.1 11.2 ± 0.5  100.0 ± 0.0  

Site Control (FR_UFR1) 85.0 ± 22.0 25.0 ± 50.0 0.8 ± 1.5 * 11.0 ± 0.0  100.0 ± 0.0 

FR_FRCP1 96.7 ± 3.8 13.3 ± 26.7 * 0.6 ± 1.3 * 13.0 ± 0.0  100.0 ± 0.0 

GH_FR1 98.3 ± 3.3 53.3 ± 14.4 * 3.0 ± 0.1 12.8 ± 0.5  100.0 ± 0.0 

CM_MC2 95.0 ± 3.3 23.3 ± 20.7 * 2.3 ± 1.5 15.3 ± 2.5  100.0 ± 0.0 
* Result was significantly lower than the laboratory control 
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Table 4. Toxicity Identification Evaluation results for fathead minnow (Pimephales 

promelas) tests. 

Sample ID Collection date Treatment 

Survival at Day 14 

 (%) 

(Mean ± SD) 

   Untreated Treated 

Test 1     

Control -- None 96.7 ± 3.8 Not tested 

GH_FR1_WS_N Aug 19, 2015 Filtration 43.3 ± 17.6   60.0 ± 40.4   

     

Test 2     

Control -- Chlor/dechlor 83.3 ± 11.5 71.7 ± 11.4 

GH_FR1_WS_NP Sept 1, 2015 Chlor/dechlor 20.0 ± 12.2   60.0 ± 9.4   

Test 3     

Control -- Chlor/dechlor 95.0 ± 6.3 91.8 ± 9.9  

GH_FR1_WS  Sept 17, 2015 Chlor/dechlor 50.3 ± 11.6   91.5 ± 3.0   

FR-UFR1-WS  Sept 21, 2015 Chlor/dechlor 75.0 ± 16.1 85.0 ± 14.6 

Test 4     

Control -- Chlor/dechlor 90.0 ± 8.6 91.7 ± 6.4  

FR_FRCP1  Oct 26, 2015 Chlor/dechlor 85.0 ± 14.8   51.7 ± 32.8   

FR-UFR1 Oct 26, 2015 Chlor/dechlor 73.3 ± 23.7 83.3 ± 13.9 

GH_FR1_WS Oct 26, 2015 Chlor/dechlor 41.7 ± 31.0   76.7 ± 19.2   

CM_MC2_WS Oct 26, 2015 Chlor/dechlor 28.3 ± 22.7  18.3 ± 14.8  

Control -- UV 90.0 ± 8.6 45.0 ± 30.5  

FR_FRCP1  Oct 26, 2015 UV 85.0 ± 14.8   45.0 ± 35.8   

FR-UFR1 Oct 26, 2015 UV 73.3 ± 23.7 90.0 ± 11.5 

GH_FR1_WS Oct 26, 2015 UV 41.7 ± 31.0  65.0 ± 29.0   

CM_MC2_WS Oct 26, 2015 UV 28.3 ± 22.7  81.7 ± 15.8 
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Test 5     

Control -- Chlor/dechlor 96.7 ± 3.8 95.0 ± 6.4  

FR_FRCP1  Nov 9, 2015 Chlor/dechlor 46.7 ± 17.2   63.3 ± 30.1   

FR-UFR1 Nov 9, 2015 Chlor/dechlor 71.7 ± 11.4  81.7 ± 23.3 

GH_FR1_WS Nov 9, 2015 Chlor/dechlor 35.0 ± 31.4   91.7 ± 3.3   

CM_MC2_WS Nov 9, 2015 Chlor/dechlor 50.0 ± 8.6  76.7 ± 33.8 

Control -- Copper 96.7 ± 3.8 80.0 ± 9.4  

FR_FRCP1  Nov 9, 2015 Copper 46.7 ± 17.2    93.3 ± 9.4   

FR-UFR1 Nov 9, 2015 Copper 71.7 ± 11.4  86.7 ± 9.4 

GH_FR1_WS Nov 9, 2015 Copper 35.0 ± 31.4    96.7 ± 3.8   

CM_MC2_WS Nov 9, 2015 Copper 50.0 ± 8.6  85.0 ± 12.6 

SD = Standard Deviation 
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APPENDIX D  
Concentration-Response Analysis 



Table D‐1. C. dubia  reproduction paired with water quality

Quarter Sample ID Mean Number 
of Neonates

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

ALUMINUM-T-
mg/l

ANTIMONY-D-
mg/l ANTIMONY-T-mg/l ARSENIC-D-mg/l ARSENIC-T-mg/l

Q1 Reference (FR_UFR1) 23 < 1.0 147 2.3 < 1.0 149 < 0.0030 0.0032 < 0.00010 < 0.00010 < 0.00010 < 0.00010
Q1 Reference (FR_UFR1) 25 < 1.0 147 2.3 < 1.0 149 < 0.0030 0.0032 < 0.00010 < 0.00010 < 0.00010 < 0.00010
Q1 Reference (FR_UFR1) 31 < 1.0 144 1.3 < 1.0 145 < 0.0030 0.0059 < 0.00010 < 0.00010 < 0.00010 < 0.00010
Q2 Reference (FR_UFR1) 21 < 1.0 116 2.8 < 1.0 119 0.0092 0.083 < 0.00010 < 0.00010 0.00012 0.00014
Q3 Reference (FR_UFR1) 20 < 1.0 152 7.4 < 1.0 159 < 0.0030 0.0078 < 0.00010 < 0.00010 0.00011 0.00012
Q4 Reference (FR_UFR1) 20 < 1.0 138 7.6 < 1.0 146 < 0.0030 0.0046 < 0.00010 < 0.00010 < 0.00010 0.0001
Q2 Reference (GH_ER2) 21 < 1.0 151 6.2 < 1.0 157 < 0.0030 0.076 < 0.00010 < 0.00010 0.00011 0.00016
Q4 Reference (GH_ER2) 20 < 1.0 147 < 1.0 < 1.0 147 < 0.0030 0.0046 < 0.00010 < 0.00010 < 0.00010 < 0.00010

Q1 CM_MC2 20 1.8 205 8.4 < 1.0 213 0.0097 0.032 0.00017 0.00019 0.00017 0.00022
Q3 CM_MC2 20 < 1.0 188 11 < 1.0 198 < 0.0030 0.016 0.00018 0.00021 0.00019 0.00021
Q1 EV_HC1 30 1.0 131 4.3 1.0 135 0.003 0.009 0.0001 0.0001 0.00013 0.00014
Q2 EV_HC1 22 1.3 103 6.7 1.0 110 0.0032 0.05 0.0001 0.0001 0.00013 0.00016
Q3 EV_HC1 23 < 1.0 182 9.8 < 1.0 192 0.0049 0.034 < 0.00010 0.00011 0.00017 0.00024
Q4 EV_HC1 21 < 1.0 187 8.0 < 1.0 195 < 0.0030 0.0058 < 0.00010 0.00012 0.00014 0.00015
Q1 EV_MC2 26 3.4 193 < 1.0 < 1.0 193 0.0037 0.019 < 0.00010 < 0.00010 0.00015 0.00018
Q2 EV_MC2 20 1.6 112 3.7 < 1.0 116 < 0.0070 0.36 < 0.00010 0.00011 0.00018 0.00033
Q3 EV_MC2 22 3.2 194 < 1.0 < 1.0 194 0.003 0.0085 0.00041 0.00044 0.00016 0.00023
Q4 EV_MC2 20 3.0 193 < 1.0 < 1.0 193 < 0.0030 0.0056 0.00035 0.00038 0.00014 0.00019
Q2 FR_FRCP1 21 < 1.0 142 5.0 < 1.0 147 < 0.0030 0.073 0.00022 0.00022 < 0.00010 0.00015
Q3 FR_FRCP1 23 < 1.0 187 11 < 1.0 198 < 0.0030 0.022 0.00027 0.00033 0.0001 0.00019
Q1 GH_ERC 22 2.6 155 < 1.0 < 1.0 155 < 0.0030 0.028 < 0.00010 0.00012 < 0.00010 0.00015
Q2 GH_ERC 20 < 1.0 157 4.8 < 1.0 161 < 0.0030 0.13 < 0.00010 < 0.00010 < 0.00010 0.00017
Q3 GH_ERC 19 < 1.0 142 < 1.0 < 1.0 142 < 0.0030 0.083 < 0.00010 < 0.00010 < 0.00010 0.00017
Q4 GH_ERC 21 < 1.0 151 < 1.0 < 1.0 151 < 0.0030 0.007 < 0.00010 < 0.00010 < 0.00010 < 0.00010
Q1 GH_FR1 22 1.7 202 < 1.0 < 1.0 202 < 0.0030 0.0048 0.00014 0.00014 < 0.00010 0.00014
Q2 GH_FR1 23 < 1.0 159 8.0 < 1.0 167 < 0.0030 0.053 0.00017 0.00017 0.0001 0.00014
Q3 GH_FR1 22 < 1.0 174 8.2 < 1.0 182 < 0.0030 0.013 0.00022 0.00025 0.00014 0.0002
Q4 GH_FR1 22 < 1.0 183 4.8 < 1.0 188 < 0.0030 0.004 0.00011 0.00015 < 0.00010 0.00014
Q1 LC_LCDSSLCC 22 < 1.0 193 2.7 < 1.0 195 < 0.0030 0.0052 0.00022 0.00022 0.00011 0.00013
Q3 LC_LCDSSLCC 20 < 1.0 171 10 < 1.0 181 < 0.0030 0.013 0.00019 0.00026 < 0.00010 0.00011
Q4 LC_LCDSSLCC 16 < 1.0 197 < 1.0 < 1.0 197 < 0.0050 < 0.015 < 0.00050 < 0.00050 < 0.00050 < 0.00050

Q2 CM_MC2 12 < 1.0 143 4.9 < 1.0 148 0.0044 0.31 0.00012 0.00013 0.00017 0.00031
Q4 CM_MC2 12 < 1.0 209 6.4 < 1.0 215 < 0.0030 0.0054 0.00013 0.00013 0.00018 0.00022
Q1 FR_FRCP1 11 5.1 337 < 1.0 < 1.0 337 < 0.0030 < 0.0060 0.00048 0.00051 < 0.00020 0.00022
Q4 FR_FRCP1 10 < 1.0 211 < 1.0 < 1.0 211 < 0.0030 0.0035 0.00025 0.00026 < 0.00010 < 0.00010
Q2 LC_LCDSSLCC 18 < 1.0 144 5.5 < 1.0 150 < 0.0030 0.0163 0.00015 0.00017 < 0.00010 < 0.00010

% = percent
CaCO3 = calcium carbonate
"-D-" = dissolved concentration
mg/l = milligrams per litre
"-T-" = total concentration
ug/l = micrograms per litre.

3.40 205.00 11.20 1.00 213.00 0.01 0.36 0.00 0.00 0.00 0.00
Screening

References

Tests that were not statistically different than reference

Tests with significant results

Concentrations of parameters in 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



Table D‐1. C. dubia  reproduction paired with water quality

Quarter Sample ID

Q1 Reference (FR_UFR1)
Q1 Reference (FR_UFR1)
Q1 Reference (FR_UFR1)
Q2 Reference (FR_UFR1)
Q3 Reference (FR_UFR1)
Q4 Reference (FR_UFR1)
Q2 Reference (GH_ER2)
Q4 Reference (GH_ER2)

Q1 CM_MC2
Q3 CM_MC2
Q1 EV_HC1
Q2 EV_HC1
Q3 EV_HC1
Q4 EV_HC1
Q1 EV_MC2
Q2 EV_MC2
Q3 EV_MC2
Q4 EV_MC2
Q2 FR_FRCP1
Q3 FR_FRCP1
Q1 GH_ERC
Q2 GH_ERC
Q3 GH_ERC
Q4 GH_ERC
Q1 GH_FR1
Q2 GH_FR1
Q3 GH_FR1
Q4 GH_FR1
Q1 LC_LCDSSLCC
Q3 LC_LCDSSLCC
Q4 LC_LCDSSLCC

Q2 CM_MC2
Q4 CM_MC2
Q1 FR_FRCP1
Q4 FR_FRCP1
Q2 LC_LCDSSLCC

% = percent
CaCO3 = calcium carbonate
"-D-" = dissolved concentration
mg/l = milligrams per litre
"-T-" = total concentration
ug/l = micrograms per litre.

Screening

References

Tests that were not statistically different than reference

Tests with significant results

Concentrations of parameters in 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

BARIUM-D-mg/l BARIUM-T-mg/l BERYLLIUM-D-
mg/l

BERYLLIUM-T-
mg/l BISMUTH-D-mg/l BISMUTH-T-mg/l BORON-D-mg/l BORON-T-mg/l BROMIDE-D-mg/l CADMIUM-D-mg/l CADMIUM-T-mg/l

0.077 0.077 < 0.00010 < 0.00010 < 0.00050 < 0.00050 < 0.010 < 0.010 < 0.050 < 0.000010 0.000011
0.077 0.077 < 0.00010 < 0.00010 < 0.00050 < 0.00050 < 0.010 < 0.010 < 0.050 < 0.000010 0.000011
0.075 0.078 < 0.00010 < 0.00010 < 0.00050 < 0.00050 < 0.010 < 0.010 < 0.050 0.000011 < 0.000010
0.042 0.043 < 0.00010 < 0.00010 < 0.000050 < 0.000050 < 0.010 < 0.010 < 0.050 0.0000074 0.000013
0.076 0.076 < 0.00010 < 0.00010 < 0.000050 < 0.000050 < 0.010 < 0.010 < 0.050 0.0000057 0.0000083
0.074 0.075 < 0.00010 < 0.00010 < 0.000050 < 0.000050 < 0.010 < 0.010 < 0.050 < 0.0000050 0.0000083
0.046 0.048 < 0.00010 < 0.00010 < 0.000050 < 0.000050 < 0.010 < 0.010 < 0.050 < 0.0000050 0.000016
0.047 0.049 < 0.00010 < 0.00010 < 0.000050 < 0.000050 < 0.010 < 0.010 < 0.050 0.0000053 0.0000069

0.072 0.072 < 0.00010 < 0.00010 < 0.00050 < 0.00050 0.024 0.025 < 0.10 0.000022 0.000023
0.069 0.069 < 0.00010 < 0.00010 < 0.000050 < 0.000050 0.027 0.029 < 0.10 0.0000099 0.000018
0.041 0.042 0.0001 0.0001 0.0005 0.0005 0.01 0.01 0.05 0.000017 0.000016
0.025 0.025 0.0001 0.0001 0.00005 0.00005 0.01 0.01 0.05 0.000013 0.000021
0.058 0.059 < 0.00010 < 0.00010 < 0.000050 < 0.000050 < 0.010 0.011 < 0.050 0.000017 0.000025
0.06 0.063 < 0.00010 < 0.00010 < 0.000050 < 0.000050 < 0.010 0.01 < 0.25 0.000013 0.000018
0.11 0.11 < 0.00010 < 0.00010 < 0.00050 < 0.00050 0.014 0.016 < 0.050 0.000055 0.000044

0.062 0.067 < 0.00010 < 0.00010 < 0.000050 < 0.000050 < 0.010 < 0.010 < 0.050 0.000018 0.000064
0.1 0.1 < 0.00010 < 0.00010 < 0.000050 < 0.000050 0.016 0.018 < 0.10 0.000049 0.000056
0.11 0.11 < 0.00010 < 0.00010 < 0.000050 < 0.000050 0.016 0.016 < 0.25 0.000037 0.000047

0.064 0.065 < 0.00010 < 0.00010 < 0.000050 < 0.000050 < 0.010 < 0.010 < 0.050 0.00003 0.00005
0.076 0.076 < 0.00010 < 0.00010 < 0.000050 < 0.000050 0.013 0.014 < 0.10 0.000038 0.000047
0.055 0.056 < 0.00010 < 0.00010 < 0.00050 < 0.00050 < 0.010 < 0.010 < 0.050 < 0.000010 < 0.000010
0.05 0.051 < 0.00010 < 0.00010 < 0.000050 < 0.000050 < 0.010 < 0.010 < 0.050 0.000007 0.000022

0.046 0.049 < 0.00010 < 0.00010 < 0.000050 < 0.000050 < 0.010 < 0.010 < 0.050 0.0000059 0.000016
0.058 0.06 < 0.00010 < 0.00010 < 0.000050 < 0.000050 < 0.010 < 0.010 < 0.050 < 0.0000050 0.0000073
0.12 0.13 < 0.00010 < 0.00010 < 0.00050 < 0.00050 0.012 < 0.010 < 0.10 0.000021 0.000024

0.085 0.087 < 0.00010 < 0.00010 < 0.000050 < 0.000050 < 0.010 < 0.010 < 0.050 0.000021 0.000035
0.098 0.10 < 0.00010 < 0.00010 < 0.000050 < 0.000050 0.01 0.011 < 0.050 0.000019 0.000021
0.12 0.12 < 0.00010 < 0.00010 < 0.000050 < 0.000050 < 0.010 0.011 < 0.25 0.000015 0.000024

0.096 0.093 < 0.00010 < 0.00010 < 0.00050 < 0.00050 0.013 0.014 < 0.10 0.000086 0.00011
0.06 0.063 < 0.00010 < 0.00010 < 0.000050 < 0.000050 0.012 0.013 < 0.10 0.00025 0.00026

0.0845 0.0912 < 0.00050 < 0.00050 < 0.00025 < 0.00025 < 0.050 < 0.050 < 0.050 0.000243 0.000261

0.044 0.046 < 0.00010 < 0.00010 < 0.000050 < 0.000050 0.014 0.015 < 0.050 0.000036 0.00006
0.09 0.092 < 0.00010 < 0.00010 < 0.000050 < 0.000050 0.026 0.027 < 0.25 0.0000075 0.0000093

0.036 0.037 < 0.00020 < 0.00020 < 0.0010 < 0.0010 < 0.020 < 0.020 < 1.0 < 0.000020 0.000053
0.08 0.078 < 0.00010 < 0.00010 < 0.000050 < 0.000050 0.011 0.016 < 0.25 0.00004 0.000055

0.041 0.042 < 0.00010 < 0.00010 < 0.000050 < 0.000050 < 0.010 < 0.010 < 0.050 0.000135 0.000139

0.12 0.13 0.00 0.00 0.00 0.00 0.03 0.03 0.25 0.00 0.00



Table D‐1. C. dubia  reproduction paired with water quality

Quarter Sample ID

Q1 Reference (FR_UFR1)
Q1 Reference (FR_UFR1)
Q1 Reference (FR_UFR1)
Q2 Reference (FR_UFR1)
Q3 Reference (FR_UFR1)
Q4 Reference (FR_UFR1)
Q2 Reference (GH_ER2)
Q4 Reference (GH_ER2)

Q1 CM_MC2
Q3 CM_MC2
Q1 EV_HC1
Q2 EV_HC1
Q3 EV_HC1
Q4 EV_HC1
Q1 EV_MC2
Q2 EV_MC2
Q3 EV_MC2
Q4 EV_MC2
Q2 FR_FRCP1
Q3 FR_FRCP1
Q1 GH_ERC
Q2 GH_ERC
Q3 GH_ERC
Q4 GH_ERC
Q1 GH_FR1
Q2 GH_FR1
Q3 GH_FR1
Q4 GH_FR1
Q1 LC_LCDSSLCC
Q3 LC_LCDSSLCC
Q4 LC_LCDSSLCC

Q2 CM_MC2
Q4 CM_MC2
Q1 FR_FRCP1
Q4 FR_FRCP1
Q2 LC_LCDSSLCC

% = percent
CaCO3 = calcium carbonate
"-D-" = dissolved concentration
mg/l = milligrams per litre
"-T-" = total concentration
ug/l = micrograms per litre.

Screening

References

Tests that were not statistically different than reference

Tests with significant results

Concentrations of parameters in 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

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 COBALT-D-mg/l COBALT-T-mg/l CONDUCTIVITY, 

LAB-N-us/cm COPPER-D-mg/l COPPER-T-mg/l

56 56 0.84 < 1.0 0.00017 0.00017 < 0.00010 < 0.00010 367 < 0.00050 < 0.00050
56 56 0.84 < 1.0 0.00017 0.00017 < 0.00010 < 0.00010 367 < 0.00050 < 0.00050
56 57 < 0.50 < 1.0 0.00013 0.00015 < 0.00010 < 0.00010 353 < 0.00050 < 0.00050
37 38 1.8 < 1.0 0.00014 0.00046 < 0.00010 < 0.00010 245 < 0.00050 < 0.00050
54 55 0.75 1.0 0.00013 0.00013 < 0.00010 < 0.00010 342 < 0.00050 < 0.00050
54 56 0.6 < 1.0 0.00011 0.00036 < 0.00010 < 0.00010 354 < 0.00050 < 0.00050
47 48 0.84 1.0 0.00022 0.00037 < 0.00010 < 0.00010 303 < 0.00050 < 0.00050
50 51 0.61 1.2 0.00022 0.00034 < 0.00010 < 0.00010 314 < 0.00050 < 0.00050

105 106 0.93 3.4 0.00019 0.00024 0.00074 0.00079 826 < 0.00050 < 0.00050
102 104 0.86 2.1 0.00019 0.00023 0.00026 0.00034 802 < 0.00050 < 0.00050
60 60 0.82 1.5 0.00014 0.00018 0.0001 0.0001 453 0.0005 0.0005
48 47 1.1 1.3 0.00013 0.00021 0.0001 0.0001 350 0.0005 0.0005
82 75 1.1 1.4 0.00015 0.00024 < 0.00010 < 0.00010 625 < 0.00050 < 0.00050
92 93 0.63 1.8 0.00013 0.00022 < 0.00010 < 0.00010 732 < 0.00050 < 0.00050
95 91 1.7 11 0.00012 < 0.00020 < 0.00010 < 0.00010 665 0.0012 0.00076
43 44 1.9 2.9 0.0002 0.0007 < 0.00010 0.00022 299 < 0.00050 0.00073
95 87 1.0 9.6 0.00013 0.00019 < 0.00010 < 0.00010 686 < 0.00050 < 0.00050

102 102 0.6 8.7 0.00012 0.00015 < 0.00010 < 0.00010 733 < 0.00050 < 0.00050
73 73 1.6 1.2 < 0.00010 0.00028 < 0.00010 0.00012 573 < 0.00050 < 0.00050

107 109 0.93 1.5 0.0001 0.00017 < 0.00010 < 0.00010 815 < 0.00050 < 0.00050
55 55 0.64 < 1.0 0.00029 0.00034 < 0.00010 < 0.00010 345 < 0.00050 < 0.00050
52 53 0.96 < 1.0 0.00017 0.00054 < 0.00010 < 0.00010 338 < 0.00050 < 0.00050
47 49 0.75 < 1.0 0.00019 0.00037 < 0.00010 < 0.00010 284 < 0.00050 < 0.00050
56 58 < 0.50 1.2 0.00022 0.00026 < 0.00010 < 0.00010 355 < 0.00050 < 0.00050

112 114 1.1 2.6 0.00021 0.00015 < 0.00010 < 0.00010 851 < 0.00050 < 0.00050
79 81 1.4 1.4 < 0.00010 0.0002 < 0.00010 < 0.00010 614 < 0.00050 < 0.00050
89 90 0.87 1.6 0.00012 0.00015 < 0.00010 < 0.00010 657 < 0.00050 < 0.00050

105 106 < 0.50 1.7 0.00012 0.00013 < 0.00010 < 0.00010 760 < 0.00050 < 0.00050
126 123 1.1 2.7 0.00016 0.00021 < 0.00010 < 0.00010 940 < 0.00050 < 0.00050
88 92 0.83 2.0 0.00011 0.0002 < 0.00010 < 0.00010 660 < 0.00050 < 0.00050

116 117 0.74 2.22 < 0.00050 < 0.00050 < 0.00050 < 0.00050 770 < 0.0010 < 0.0025

61 60 1.5 1.2 0.0002 0.00058 0.00037 0.00061 484 < 0.00050 0.00053
118 115 0.56 3.2 0.00019 0.0002 < 0.00010 < 0.00010 876 < 0.00050 < 0.00050
331 337 1.4 2.6 < 0.00020 < 0.00020 < 0.00020 < 0.00020 2680 < 0.00050 < 0.0010
131 130 0.65 2.2 < 0.00010 0.00027 < 0.00010 < 0.00010 1030 < 0.00050 < 0.00050
67 68 1.24 1.4 < 0.00010 0.00019 < 0.00010 < 0.00010 535 < 0.00050 < 0.00050

126.00 123.00 1.90 11.40 0.00 0.00 0.00 0.00 940.00 0.00 0.00



Table D‐1. C. dubia  reproduction paired with water quality

Quarter Sample ID

Q1 Reference (FR_UFR1)
Q1 Reference (FR_UFR1)
Q1 Reference (FR_UFR1)
Q2 Reference (FR_UFR1)
Q3 Reference (FR_UFR1)
Q4 Reference (FR_UFR1)
Q2 Reference (GH_ER2)
Q4 Reference (GH_ER2)

Q1 CM_MC2
Q3 CM_MC2
Q1 EV_HC1
Q2 EV_HC1
Q3 EV_HC1
Q4 EV_HC1
Q1 EV_MC2
Q2 EV_MC2
Q3 EV_MC2
Q4 EV_MC2
Q2 FR_FRCP1
Q3 FR_FRCP1
Q1 GH_ERC
Q2 GH_ERC
Q3 GH_ERC
Q4 GH_ERC
Q1 GH_FR1
Q2 GH_FR1
Q3 GH_FR1
Q4 GH_FR1
Q1 LC_LCDSSLCC
Q3 LC_LCDSSLCC
Q4 LC_LCDSSLCC

Q2 CM_MC2
Q4 CM_MC2
Q1 FR_FRCP1
Q4 FR_FRCP1
Q2 LC_LCDSSLCC

% = percent
CaCO3 = calcium carbonate
"-D-" = dissolved concentration
mg/l = milligrams per litre
"-T-" = total concentration
ug/l = micrograms per litre.

Screening

References

Tests that were not statistically different than reference

Tests with significant results

Concentrations of parameters in 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

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

0.14 197 < 0.010 < 0.010 < 0.000050 < 0.000050 0.0019 0.0016 14 15 4.0
0.14 197 < 0.010 < 0.010 < 0.000050 < 0.000050 0.0019 0.0016 14 15 4.0
0.14 197 < 0.010 < 0.010 < 0.000050 < 0.000050 0.0015 0.0017 14 14 3.9
0.15 129 < 0.010 0.052 < 0.000050 < 0.000050 < 0.0010 0.0012 9.0 9.2 2.7
0.15 188 < 0.010 < 0.010 0.000055 < 0.000050 0.002 0.002 13 13 3.9
0.16 190 < 0.010 < 0.010 < 0.000050 < 0.000050 0.0015 0.0015 14 14 3.9
0.15 160 < 0.010 0.066 < 0.000050 < 0.000050 0.0017 0.0016 10 11 3.6
0.16 170 < 0.010 < 0.010 < 0.000050 < 0.000050 0.0016 0.0018 11 11 3.4

0.14 445 < 0.010 0.031 < 0.000050 < 0.000050 0.011 0.011 44 46 9.7
0.12 458 < 0.010 0.022 < 0.000050 < 0.000050 0.013 0.014 49 51 9.4
0.15 274 0.01 0.013 0.00005 0.00005 0.0047 0.0047 30 31 8.2
0.13 205 0.01 0.051 0.00005 0.000056 0.0044 0.0042 21 21 5.8
0.21 373 < 0.010 0.027 < 0.000050 < 0.000050 0.0069 0.0068 41 41 7.4
0.2 431 < 0.010 < 0.010 < 0.000050 < 0.000050 0.0069 0.0067 49 50 8.6
0.15 381 < 0.010 0.024 < 0.000050 < 0.000050 0.015 0.015 35 33 7.5
0.12 159 < 0.010 0.39 < 0.000050 0.00028 0.0054 0.0052 12 13 3.3
0.18 384 < 0.010 0.018 < 0.000050 < 0.000050 0.022 0.021 36 35 8.1
0.16 415 < 0.010 0.014 < 0.000050 < 0.000050 0.023 0.022 39 39 8.3
0.2 302 < 0.010 0.11 < 0.000050 0.00014 0.019 0.018 29 29 6.1
0.2 471 < 0.010 0.033 < 0.000050 < 0.000050 0.03 0.031 50 51 9.5
0.15 191 < 0.010 0.036 < 0.000050 0.0002 0.0019 0.002 13 13 3.8
0.15 179 < 0.010 0.15 < 0.000050 0.00011 0.0022 0.0023 12 12 3.8
0.16 160 < 0.010 0.088 < 0.000050 0.00007 0.0017 0.002 10 11 3.3
0.16 190 < 0.010 < 0.010 < 0.000050 < 0.000050 0.002 0.0021 12 13 3.9
0.18 475 < 0.010 < 0.010 < 0.000050 < 0.000050 0.016 0.015 48 49 9.9
0.17 332 < 0.010 0.07 < 0.000050 0.000063 0.014 0.014 33 34 6.7
0.18 374 < 0.010 0.016 < 0.000050 < 0.000050 0.015 0.015 37 37 7.6
0.16 436 < 0.010 < 0.010 < 0.000050 < 0.000050 0.017 0.017 42 43 8.5
0.24 536 < 0.010 < 0.010 < 0.000050 < 0.000050 0.031 0.031 54 53 11
0.24 355 < 0.010 < 0.010 < 0.000050 < 0.000050 0.021 0.023 33 34 7.5

0.184 499 < 0.050 < 0.050 < 0.00025 < 0.00025 0.0361 0.0361 50.8 54.3 9.85

0.1 248 < 0.010 0.3 < 0.000050 0.00017 0.0064 0.0067 23 23 5.4
0.11 505 < 0.010 < 0.010 < 0.000050 < 0.000050 0.011 0.012 51 51 10
0.45 1880 < 0.020 < 0.020 < 0.00010 < 0.00010 0.054 0.056 257 261 40
0.17 597 < 0.010 0.019 < 0.000050 < 0.000050 0.042 0.037 65 65 12
0.22 269 < 0.010 0.018 < 0.000050 < 0.000050 0.016 0.016 25 25 6

0.24 536.00 0.01 0.39 0.00 0.00 0.04 0.04 53.60 54.30 11.00



Table D‐1. C. dubia  reproduction paired with water quality

Quarter Sample ID

Q1 Reference (FR_UFR1)
Q1 Reference (FR_UFR1)
Q1 Reference (FR_UFR1)
Q2 Reference (FR_UFR1)
Q3 Reference (FR_UFR1)
Q4 Reference (FR_UFR1)
Q2 Reference (GH_ER2)
Q4 Reference (GH_ER2)

Q1 CM_MC2
Q3 CM_MC2
Q1 EV_HC1
Q2 EV_HC1
Q3 EV_HC1
Q4 EV_HC1
Q1 EV_MC2
Q2 EV_MC2
Q3 EV_MC2
Q4 EV_MC2
Q2 FR_FRCP1
Q3 FR_FRCP1
Q1 GH_ERC
Q2 GH_ERC
Q3 GH_ERC
Q4 GH_ERC
Q1 GH_FR1
Q2 GH_FR1
Q3 GH_FR1
Q4 GH_FR1
Q1 LC_LCDSSLCC
Q3 LC_LCDSSLCC
Q4 LC_LCDSSLCC

Q2 CM_MC2
Q4 CM_MC2
Q1 FR_FRCP1
Q4 FR_FRCP1
Q2 LC_LCDSSLCC

% = percent
CaCO3 = calcium carbonate
"-D-" = dissolved concentration
mg/l = milligrams per litre
"-T-" = total concentration
ug/l = micrograms per litre.

Screening

References

Tests that were not statistically different than reference

Tests with significant results

Concentrations of parameters in 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

MAJOR CATION 
SUM-N-meq/l

MANGANESE-D-
mg/l

MANGANESE-T-
mg/l MERCURY-D-mg/l MERCURY-T-mg/l MOLYBDENUM-D-

mg/l
MOLYBDENUM-T-

mg/l NICKEL-D-mg/l NICKEL-T-mg/l
NITRATE 

NITROGEN (NO3), 
AS N-N-mg/l

NITRITE 
NITROGEN (NO2), 

AS N-N-mg/l

4.0 0.000054 0.00018 < 0.000010 < 0.000010 0.00053 0.00054 < 0.00050 < 0.00050 0.13 < 0.0010
4.0 0.000054 0.00018 < 0.000010 < 0.000010 0.00053 0.00054 < 0.00050 < 0.00050 0.13 < 0.0010
4.0 0.00017 0.00037 < 0.000010 < 0.000010 0.00056 0.00055 < 0.00050 < 0.00050 0.13 < 0.0010
2.6 0.00064 0.0025 < 0.0000050 < 0.0000050 0.00052 0.00062 < 0.00050 < 0.00050 0.066 < 0.0010
3.8 0.00062 0.0015 < 0.0000050 < 0.0000050 0.00068 0.00068 < 0.00050 < 0.00050 0.019 < 0.0010
3.9 0.0001 0.00031 < 0.0000050 < 0.0000050 0.00065 0.00059 < 0.00050 < 0.00050 0.022 < 0.0010
3.2 0.0033 0.0059 < 0.0000050 < 0.0000050 0.00092 0.00094 < 0.00050 < 0.00050 0.086 < 0.0010
3.4 0.0021 0.0027 < 0.0000050 < 0.0000050 0.001 0.0010 < 0.00050 < 0.00050 0.078 < 0.0010

9.4 0.0046 0.0064 < 0.000010 < 0.000010 0.001 0.0011 0.0095 0.0097 2.4 0.012
9.6 0.0018 0.0032 < 0.0000050 < 0.0000050 0.001 0.0011 0.013 0.013 2.5 0.0088
8.3 0.001 0.0015 0.00001 0.00001 0.00063 0.00065 0.0006 0.00064 0.8 0.001
6.2 0.00053 0.0016 0.000005 0.000005 0.0005 0.00048 0.00075 0.00083 0.57 0.001
7.6 0.0028 0.0051 < 0.0000050 < 0.0000050 0.00092 0.00092 0.00079 0.00079 0.87 0.0011
8.7 0.0018 0.002 0.00097 0.00098 0.00066 0.00069 1.2 < 0.0050
8.7 0.0024 0.0022 < 0.000010 < 0.000010 0.00079 0.00078 0.0007 0.00052 3.2 0.0013
3.3 0.0003 0.01 < 0.0000050 < 0.0000050 0.00059 0.00054 0.00077 0.0014 0.81 < 0.0010
7.9 0.00067 0.002 < 0.0000050 < 0.0000050 0.0022 0.0022 0.0047 0.0048 5.7 0.0027
8.5 0.0013 0.0018 0.002 0.0021 0.0039 0.0041 5.9 < 0.0050
6.1 0.0032 0.012 < 0.0000050 < 0.0000050 0.0013 0.0013 0.002 0.0024 7.4 0.0056
9.5 0.0031 0.0069 < 0.0000050 < 0.0000050 0.0015 0.0015 0.0041 0.0043 8.2 0.0049
3.9 0.00035 0.0026 < 0.000010 < 0.000010 0.00092 0.00099 < 0.00050 < 0.00050 0.44 < 0.0010
3.6 0.00072 0.0081 < 0.0000050 < 0.0000050 0.00095 0.00097 < 0.00050 < 0.00050 0.31 < 0.0010
3.2 0.00058 0.0078 < 0.0000050 < 0.0000050 0.00095 0.001 < 0.00050 < 0.00050 0.17 < 0.0010
3.9 0.00063 0.0013 < 0.0000050 < 0.0000050 0.00099 0.0011 < 0.00050 < 0.00050 0.46 < 0.0010
9.6 0.0017 0.0021 < 0.000010 < 0.000010 0.00095 0.00098 0.0022 0.0023 13 0.0039
6.7 0.0011 0.0044 < 0.0000050 < 0.0000050 0.0011 0.0011 0.0019 0.002 7.5 0.0028
7.6 0.00089 0.0023 < 0.0000050 < 0.0000050 0.00099 0.0010 0.0016 0.0017 9.1 0.0046
8.8 0.0011 0.0016 < 0.0000050 < 0.0000050 0.0009 0.00099 0.0012 0.0012 10 < 0.0050
11 0.000074 0.00021 < 0.000010 < 0.000010 0.0017 0.0017 0.0036 0.0036 15 0.003
7.3 0.0002 0.00054 < 0.0000050 < 0.0000050 0.0014 0.0015 0.0047 0.005 7.2 < 0.0020
10.3 < 0.00050 < 0.00050 < 0.0000050 < 0.0000050 0.00165 0.00164 0.0065 0.0071 12.8 0.003

5.2 0.0035 0.011 < 0.0000050 0.0000084 0.00076 0.00081 0.0062 0.0076 1.2 0.0029
11 0.00064 0.0012 < 0.0000050 < 0.0000050 0.00092 0.00096 0.0059 0.006 2.2 < 0.0050
38 0.0019 0.0027 < 0.000010 < 0.000010 0.0028 0.0029 0.031 0.032 30 < 0.020
12 0.0076 0.0081 < 0.0000050 < 0.0000050 0.0015 0.0014 0.0068 0.0066 15 < 0.0050
6 0.0002 0.0005 < 0.0000050 < 0.0000050 0.0011 0.0012 0.0036 0.0036 6 < 0.0050

11.00 0.00 0.01 0.00 0.00 0.00 0.00 0.01 0.01 15.10 0.01



Table D‐1. C. dubia  reproduction paired with water quality

Quarter Sample ID

Q1 Reference (FR_UFR1)
Q1 Reference (FR_UFR1)
Q1 Reference (FR_UFR1)
Q2 Reference (FR_UFR1)
Q3 Reference (FR_UFR1)
Q4 Reference (FR_UFR1)
Q2 Reference (GH_ER2)
Q4 Reference (GH_ER2)

Q1 CM_MC2
Q3 CM_MC2
Q1 EV_HC1
Q2 EV_HC1
Q3 EV_HC1
Q4 EV_HC1
Q1 EV_MC2
Q2 EV_MC2
Q3 EV_MC2
Q4 EV_MC2
Q2 FR_FRCP1
Q3 FR_FRCP1
Q1 GH_ERC
Q2 GH_ERC
Q3 GH_ERC
Q4 GH_ERC
Q1 GH_FR1
Q2 GH_FR1
Q3 GH_FR1
Q4 GH_FR1
Q1 LC_LCDSSLCC
Q3 LC_LCDSSLCC
Q4 LC_LCDSSLCC

Q2 CM_MC2
Q4 CM_MC2
Q1 FR_FRCP1
Q4 FR_FRCP1
Q2 LC_LCDSSLCC

% = percent
CaCO3 = calcium carbonate
"-D-" = dissolved concentration
mg/l = milligrams per litre
"-T-" = total concentration
ug/l = micrograms per litre.

Screening

References

Tests that were not statistically different than reference

Tests with significant results

Concentrations of parameters in 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

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 SELENIUM-D-ug/l SELENIUM-T-ug/l SILICON-D-mg/l SILICON-T-mg/l

< 0.0050 0.0032 344 8.4 0.0042 0.39 0.4 0.69 0.73 1.6 1.6
< 0.0050 0.0032 344 8.4 0.0042 0.39 0.4 0.69 0.73 1.6 1.6
< 0.0050 0.0027 371 8.3 0.0035 0.39 0.42 0.76 0.73 1.6 1.7
< 0.0050 0.0042 470 8.4 0.01 0.33 0.37 0.48 0.49 1.7 1.9
< 0.0050 0.0029 325 8.4 0.0054 0.53 0.52 0.47 0.43 2.1 2.1
< 0.0050 0.0017 346 8.4 0.0022 0.46 0.42 0.69 0.62 1.5 1.6
< 0.0050 < 0.0010 312 8.3 0.008 0.36 0.37 0.79 0.87 1.6 1.8
< 0.0050 0.0015 490 8.3 < 0.0020 0.33 0.35 0.72 0.78 1.7 1.8

0.0055 0.001 491 8.4 0.005 1.4 1.4 5.9 6.0 2.1 2.2
< 0.0050 < 0.0010 349 8.4 0.003 1.5 1.5 6.2 6.4 2.0 2.1

0.005 0.0035 457 7.4 0.0047 0.61 0.62 22 22 1.3 1.3
0.0084 0.0031 413 7.5 0.0081 0.53 0.55 19 18 1.1 1.2

< 0.0050 0.004 352 8.4 0.0082 0.99 0.99 29 28 2.1 2.0
< 0.0050 0.0058 360 8.4 0.0057 0.85 0.9 33 37 2.0 2.1
< 0.0050 < 0.0010 302 8.3 0.0047 1.2 1.2 24 22 2.5 2.5
< 0.0050 < 0.0010 355 8.1 0.037 0.54 0.67 5.2 5.0 1.7 2.3

0.01 0.0027 356 8.1 0.0052 1.5 1.5 23 23 2.5 2.3
< 0.0050 0.0035 370 8.2 0.0036 1.3 1.3 24 25 2.5 2.6
0.0095 0.0014 345 8.4 0.018 1.2 1.2 30 30 1.6 1.6

< 0.0050 < 0.0010 345 8.4 0.0027 1.9 1.8 57 57 1.9 2.0
< 0.0050 < 0.0010 512 8.3 0.0043 0.36 0.37 1.9 1.9 1.8 1.9
< 0.0050 < 0.0010 473 8.4 0.016 0.38 0.41 1.7 1.8 1.8 2.0
< 0.0050 < 0.0010 320 8.3 0.0077 0.38 0.42 1.1 1.2 1.7 1.9
< 0.0050 0.0018 491 8.3 < 0.0020 0.39 0.39 1.5 1.6 1.9 1.9
< 0.0050 < 0.0010 305 8.3 0.0036 1.2 1.2 51 52 2.1 2.1
< 0.0050 < 0.0010 302 8.4 0.01 1.0 1.1 31 32 1.8 2.0
0.0071 < 0.0010 323 8.3 0.0036 1.2 1.2 35 36 2.0 2.1

< 0.0050 < 0.0010 288 8.4 < 0.0020 1.2 1.2 40 39 2.1 2.2
< 0.0050 < 0.0010 294 8.3 0.0029 1.2 1.2 72 71 2.1 2.1
< 0.0050 0.0018 354 8.4 0.0029 1.0 1.1 37 40 2.2 2.3
< 0.0050 < 0.0010 364 8.25 < 0.0050 1.33 1.38 52.3 53.5 2.17 2.29

< 0.0050 < 0.0010 359 8.4 0.017 0.9 0.98 4.3 4.3 1.8 2.4
< 0.0050 < 0.0010 275 8.3 < 0.0020 1.5 1.5 6.0 5.8 2.2 2.1
< 0.0050 < 0.0010 354 8.3 0.0021 3.8 4.0 490 497 2.3 2.3
< 0.0050 < 0.0010 354 8.3 < 0.0020 1.9 1.9 78 76 1.7 1.8
< 0.0050 < 0.0010 493 8.4 < 0.0020 0.8 0.8 25 25 1.8 1.9

0.01 0.01 512.00 8.43 0.04 1.87 1.84 72.10 70.60 2.49 2.55



Table D‐1. C. dubia  reproduction paired with water quality

Quarter Sample ID

Q1 Reference (FR_UFR1)
Q1 Reference (FR_UFR1)
Q1 Reference (FR_UFR1)
Q2 Reference (FR_UFR1)
Q3 Reference (FR_UFR1)
Q4 Reference (FR_UFR1)
Q2 Reference (GH_ER2)
Q4 Reference (GH_ER2)

Q1 CM_MC2
Q3 CM_MC2
Q1 EV_HC1
Q2 EV_HC1
Q3 EV_HC1
Q4 EV_HC1
Q1 EV_MC2
Q2 EV_MC2
Q3 EV_MC2
Q4 EV_MC2
Q2 FR_FRCP1
Q3 FR_FRCP1
Q1 GH_ERC
Q2 GH_ERC
Q3 GH_ERC
Q4 GH_ERC
Q1 GH_FR1
Q2 GH_FR1
Q3 GH_FR1
Q4 GH_FR1
Q1 LC_LCDSSLCC
Q3 LC_LCDSSLCC
Q4 LC_LCDSSLCC

Q2 CM_MC2
Q4 CM_MC2
Q1 FR_FRCP1
Q4 FR_FRCP1
Q2 LC_LCDSSLCC

% = percent
CaCO3 = calcium carbonate
"-D-" = dissolved concentration
mg/l = milligrams per litre
"-T-" = total concentration
ug/l = micrograms per litre.

Screening

References

Tests that were not statistically different than reference

Tests with significant results

Concentrations of parameters in 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

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

< 0.000010 < 0.000010 0.71 0.77 0.088 0.091 47 < 0.000010 < 0.000010 < 0.00010 < 0.00010
< 0.000010 < 0.000010 0.71 0.77 0.088 0.091 47 < 0.000010 < 0.000010 < 0.00010 < 0.00010
< 0.000010 < 0.000010 0.71 0.72 0.089 0.092 46 < 0.000010 < 0.000010 < 0.00010 < 0.00010
< 0.000010 < 0.000010 0.55 0.56 0.061 0.066 15 < 0.000010 0.00001 < 0.00010 < 0.00010
< 0.000010 < 0.000010 0.7 0.69 0.093 0.093 32 < 0.000010 < 0.000010 < 0.00010 < 0.00010
< 0.000010 < 0.000010 0.73 0.69 0.095 0.091 48 < 0.000010 < 0.000010 < 0.00010 < 0.00010
< 0.000010 < 0.000010 0.73 0.73 0.2 0.21 18 < 0.000010 < 0.000010 < 0.00010 < 0.00010
< 0.000010 < 0.000010 0.63 0.67 0.21 0.22 22 < 0.000010 < 0.000010 < 0.00010 < 0.00010

< 0.000010 < 0.000010 10 10 0.29 0.3 249 0.000014 < 0.000010 < 0.00010 < 0.00010
< 0.000010 < 0.000010 8.7 8.7 0.27 0.29 249 0.000014 0.000019 < 0.00010 < 0.00010

0.00001 0.00001 1.1 1.2 0.085 0.087 130 0.00001 0.00001 0.0001 0.0001
0.00001 0.00001 0.81 0.82 0.062 0.061 79 0.00001 0.00001 0.0001 0.0001

< 0.000010 < 0.000010 1.5 1.5 0.11 0.11 165 < 0.000010 < 0.000010 < 0.00010 < 0.00010
< 0.000010 < 0.000010 1.6 1.7 0.13 0.13 218 < 0.000010 < 0.000010 < 0.00010 < 0.00010
< 0.000010 < 0.000010 24 5.7 0.19 0.2 147 < 0.000010 < 0.000010 0.00018 < 0.00010
< 0.000010 0.000017 2.1 2.1 0.1 0.093 41 0.000011 0.000025 < 0.00010 < 0.00010
< 0.000010 < 0.000010 4.7 4.6 0.21 0.21 169 0.000013 0.000014 < 0.00010 < 0.00010
< 0.000010 < 0.000010 4.9 4.8 0.23 0.23 183 < 0.000010 < 0.000010 < 0.00010 < 0.00010
< 0.000010 < 0.000010 1.2 1.2 0.11 0.11 126 < 0.000010 < 0.000010 < 0.00010 < 0.00010
< 0.000010 < 0.000010 1.6 1.6 0.13 0.13 234 < 0.000010 < 0.000010 < 0.00010 < 0.00010
< 0.000010 < 0.000010 0.94 0.95 0.2 0.21 30 < 0.000010 < 0.000010 < 0.00010 < 0.00010
< 0.000010 < 0.000010 0.98 0.97 0.21 0.21 25 < 0.000010 < 0.000010 < 0.00010 < 0.00010
< 0.000010 < 0.000010 0.7 0.74 0.19 0.2 20 < 0.000010 < 0.000010 < 0.00010 0.00016
< 0.000010 < 0.000010 0.89 0.94 0.22 0.23 37 < 0.000010 < 0.000010 < 0.00010 < 0.00010
< 0.000010 < 0.000010 2.3 2.4 0.16 0.16 233 < 0.000010 < 0.000010 < 0.00010 < 0.00010
< 0.000010 < 0.000010 1.6 1.7 0.12 0.12 136 < 0.000010 < 0.000010 < 0.00010 < 0.00010
< 0.000010 < 0.000010 1.8 1.8 0.13 0.13 154 < 0.000010 < 0.000010 < 0.00010 0.00015
< 0.000010 < 0.000010 2.1 2.2 0.14 0.15 189 < 0.000010 < 0.000010 < 0.00010 < 0.00010
< 0.000010 < 0.000010 5.9 5.9 0.23 0.23 283 < 0.000010 < 0.000010 < 0.00010 < 0.00010
< 0.000010 < 0.000010 3.8 3.9 0.16 0.17 157 < 0.000010 < 0.000010 < 0.00010 < 0.00010
< 0.000050 < 0.000050 5.82 6.18 0.212 0.222 237 < 0.000050 < 0.000050 < 0.00050 < 0.00050

< 0.000010 < 0.000010 4.4 4.5 0.16 0.17 110 0.000011 0.000018 < 0.00010 < 0.00010
< 0.000010 < 0.000010 10 10.7 0.3 0.3 277 0.000011 < 0.000010 < 0.00010 < 0.00010
< 0.000020 < 0.000020 2.0 2.1 0.22 0.23 1460 0.00003 0.000032 < 0.00020 < 0.00020
< 0.000010 < 0.000010 2.1 2.0 0.16 0.16 327 < 0.000010 < 0.000010 < 0.00010 < 0.00010
< 0.000010 < 0.000010 2.9 2.9 0.13 0.13 107 < 0.000010 < 0.000010 < 0.00010 < 0.00010

0.00 0.00 23.60 10.00 0.29 0.30 283.00 0.00 0.00 0.00 0.00



Table D‐1. C. dubia  reproduction paired with water quality

Quarter Sample ID

Q1 Reference (FR_UFR1)
Q1 Reference (FR_UFR1)
Q1 Reference (FR_UFR1)
Q2 Reference (FR_UFR1)
Q3 Reference (FR_UFR1)
Q4 Reference (FR_UFR1)
Q2 Reference (GH_ER2)
Q4 Reference (GH_ER2)

Q1 CM_MC2
Q3 CM_MC2
Q1 EV_HC1
Q2 EV_HC1
Q3 EV_HC1
Q4 EV_HC1
Q1 EV_MC2
Q2 EV_MC2
Q3 EV_MC2
Q4 EV_MC2
Q2 FR_FRCP1
Q3 FR_FRCP1
Q1 GH_ERC
Q2 GH_ERC
Q3 GH_ERC
Q4 GH_ERC
Q1 GH_FR1
Q2 GH_FR1
Q3 GH_FR1
Q4 GH_FR1
Q1 LC_LCDSSLCC
Q3 LC_LCDSSLCC
Q4 LC_LCDSSLCC

Q2 CM_MC2
Q4 CM_MC2
Q1 FR_FRCP1
Q4 FR_FRCP1
Q2 LC_LCDSSLCC

% = percent
CaCO3 = calcium carbonate
"-D-" = dissolved concentration
mg/l = milligrams per litre
"-T-" = total concentration
ug/l = micrograms per litre.

Screening

References

Tests that were not statistically different than reference

Tests with significant results

Concentrations of parameters in 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

TITANIUM-D-mg/l TITANIUM-T-mg/l

TOTAL 
DISSOLVED 

SOLIDS 
(RESIDUE, 

FILTERABLE)-N-
mg/l

TOTAL 
KJELDAHL 

NITROGEN-N-
mg/l

TOTAL ORGANIC 
CARBON-T-mg/l

TOTAL 
SUSPENDED 

SOLIDS, LAB-N-
mg/l

TURBIDITY, LAB-
N-ntu URANIUM-D-mg/l URANIUM-T-mg/l VANADIUM-D-

mg/l VANADIUM-T-mg/l

< 0.010 < 0.010 229 < 0.050 0.69 < 1.0 0.13 0.00047 0.00047 < 0.0010 < 0.0010
< 0.010 < 0.010 229 < 0.050 0.69 < 1.0 0.13 0.00047 0.00047 < 0.0010 < 0.0010
< 0.010 < 0.010 222 < 0.050 < 0.50 < 1.0 0.33 0.00047 0.00047 < 0.0010 < 0.0010
< 0.010 < 0.010 147 0.1 2.1 2.4 1.5 0.00031 0.00033 < 0.00050 < 0.00050
< 0.010 < 0.010 211 0.08 1.0 1.1 0.2 0.00042 0.00042 < 0.00050 < 0.00050
< 0.010 < 0.010 215 0.095 0.6 < 1.0 0.26 0.00047 0.00044 < 0.00050 < 0.00050
< 0.010 < 0.010 191 0.067 1.8 4.4 3.9 0.00079 0.00078 < 0.00050 0.00051
< 0.010 < 0.010 171 < 0.050 < 0.50 < 1.0 0.26 0.00071 0.00072 < 0.00050 < 0.00050

< 0.010 < 0.010 551 < 0.050 0.82 1.7 0.53 0.0022 0.0023 < 0.0010 < 0.0010
< 0.010 < 0.010 626 0.1 0.75 1.2 0.61 0.0024 0.0025 < 0.00050 < 0.00050
0.011 0.011 325 0.05 0.84 1.0 0.24 0.0017 0.0017 0.001 0.001
0.01 0.01 233 0.13 1.4 2.6 1.2 0.0012 0.0012 0.0005 0.0005

< 0.010 < 0.010 479 0.073 1.6 2.3 0.77 0.0023 0.0023 < 0.00050 < 0.00050
< 0.010 < 0.010 529 0.096 0.74 < 1.0 0.29 0.0026 0.0027 < 0.00050 < 0.00050
0.014 0.013 438 0.13 1.2 1.2 0.31 0.0013 0.0012 < 0.0010 < 0.0010

< 0.010 < 0.010 195 0.28 2.5 23 4.7 0.00051 0.00048 < 0.00050 0.0016
< 0.010 < 0.010 477 0.16 0.83 1.2 0.34 0.0019 0.0019 < 0.00050 < 0.00050
< 0.010 < 0.010 492 0.14 0.7 1.0 0.36 0.0019 0.0019 < 0.00050 < 0.00050
< 0.010 < 0.010 372 < 0.050 2.2 7.7 2.0 0.0015 0.0016 < 0.00050 0.00054
< 0.010 < 0.010 566 0.14 0.93 2.6 0.47 0.0027 0.0028 < 0.00050 < 0.00050
< 0.010 < 0.010 203 < 0.050 0.5 2.6 0.41 0.00081 0.00084 < 0.0010 < 0.0010
< 0.010 < 0.010 203 0.12 1.3 7.0 1.6 0.00083 0.00084 < 0.00050 0.0007
< 0.010 < 0.010 179 < 0.050 0.79 5.1 1.3 0.00065 0.00071 < 0.00050 0.00058
< 0.010 < 0.010 214 < 0.050 0.52 < 1.0 0.26 0.00077 0.00081 < 0.00050 < 0.00050
0.011 0.011 621 < 0.050 1.1 < 1.0 0.18 0.0022 0.0022 < 0.0010 < 0.0010

< 0.010 < 0.010 398 < 0.050 1.6 3.6 2.2 0.0016 0.0016 < 0.00050 < 0.00050
< 0.010 < 0.010 473 < 0.050 0.86 1.2 0.33 0.0018 0.0018 < 0.00050 < 0.00050
< 0.010 < 0.010 520 0.091 0.57 < 1.0 0.3 0.0019 0.0019 < 0.00050 < 0.00050
0.014 0.013 690 < 0.050 0.9 < 1.0 0.29 0.0039 0.004 < 0.0010 < 0.0010

< 0.010 < 0.010 447 0.12 0.64 1.4 0.35 0.0026 0.0028 < 0.00050 < 0.00050
< 0.010 < 0.010 565 < 0.050 0.99 < 1.0 0.29 0.00375 0.00395 < 0.0025 < 0.0025

< 0.010 0.011 314 0.12 1.8 9.6 5.8 0.0011 0.0011 < 0.00050 0.00088
< 0.010 < 0.010 627 0.11 0.83 6.6 0.99 0.0022 0.0022 < 0.00050 < 0.00050
0.017 0.017 2580 < 0.050 1.5 < 1.0 0.12 0.015 0.016 < 0.0020 < 0.0020

< 0.010 < 0.010 765 < 0.050 0.81 < 1.0 0.29 0.0038 0.0037 < 0.00050 < 0.00050
< 0.010 < 0.010 337 < 0.050 1.52 < 1.0 0.48 0.002 0.002 < 0.00050 < 0.00050

0.01 0.01 690.00 0.28 2.47 23.40 4.71 0.00 0.00 0.00 0.00



Table D‐1. C. dubia  reproduction paired with water quality

Quarter Sample ID

Q1 Reference (FR_UFR1)
Q1 Reference (FR_UFR1)
Q1 Reference (FR_UFR1)
Q2 Reference (FR_UFR1)
Q3 Reference (FR_UFR1)
Q4 Reference (FR_UFR1)
Q2 Reference (GH_ER2)
Q4 Reference (GH_ER2)

Q1 CM_MC2
Q3 CM_MC2
Q1 EV_HC1
Q2 EV_HC1
Q3 EV_HC1
Q4 EV_HC1
Q1 EV_MC2
Q2 EV_MC2
Q3 EV_MC2
Q4 EV_MC2
Q2 FR_FRCP1
Q3 FR_FRCP1
Q1 GH_ERC
Q2 GH_ERC
Q3 GH_ERC
Q4 GH_ERC
Q1 GH_FR1
Q2 GH_FR1
Q3 GH_FR1
Q4 GH_FR1
Q1 LC_LCDSSLCC
Q3 LC_LCDSSLCC
Q4 LC_LCDSSLCC

Q2 CM_MC2
Q4 CM_MC2
Q1 FR_FRCP1
Q4 FR_FRCP1
Q2 LC_LCDSSLCC

% = percent
CaCO3 = calcium carbonate
"-D-" = dissolved concentration
mg/l = milligrams per litre
"-T-" = total concentration
ug/l = micrograms per litre.

Screening

References

Tests that were not statistically different than reference

Tests with significant results

Concentrations of parameters in 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

ZINC-D-mg/l ZINC-T-mg/l

< 0.0030 < 0.0030
< 0.0030 < 0.0030
< 0.0030 < 0.0030
< 0.0030 < 0.0030
< 0.0030 < 0.0030
< 0.0030 < 0.0030
< 0.0030 < 0.0030
< 0.0030 < 0.0030

< 0.0030 0.0032
< 0.0030 < 0.0030

0.003 0.003
0.003 0.003

< 0.0030 < 0.0030
< 0.0030 < 0.0030
0.0041 < 0.0030

< 0.0030 0.0041
< 0.0030 0.0031
< 0.0030 < 0.0030
< 0.0030 < 0.0030
< 0.0030 < 0.0030
< 0.0030 0.0041
< 0.0030 < 0.0030
< 0.0030 < 0.0030
< 0.0030 < 0.0030
< 0.0030 < 0.0030
< 0.0030 < 0.0030
< 0.0030 < 0.0030
< 0.0030 < 0.0030
0.0038 0.0039
0.0092 0.011
0.0081 < 0.015

0.0031 0.0059
< 0.0030 < 0.0030
< 0.0030 < 0.0060
< 0.0030 < 0.0030
< 0.0030 < 0.0030

0.01 0.01



Table D‐2. P. subcapitata  cell yield paired with water quality

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

ALUMINUM-T-
mg/l

ANTIMONY-D-
mg/l ANTIMONY-T-mg/l ARSENIC-D-mg/l ARSENIC-T-mg/l

References
Q1 Reference (FR_UFR1) 108 < 1.0 147 2.3 < 1.0 149 < 0.0030 0.0032 < 0.00010 < 0.00010 < 0.00010 < 0.00010
Q1 Reference (FR_UFR1) 111 < 1.0 147 2.3 < 1.0 149 < 0.0030 0.0032 < 0.00010 < 0.00010 < 0.00010 < 0.00010
Q1 Reference (FR_UFR1) 106 < 1.0 144 1.3 < 1.0 145 < 0.0030 0.0059 < 0.00010 < 0.00010 < 0.00010 < 0.00010
Q2 Reference (FR_UFR1) 122 < 1.0 116 2.8 < 1.0 119 0.0092 0.083 < 0.00010 < 0.00010 0.00012 0.00014
Q3 Reference (FR_UFR1) 126 < 1.0 152 7.4 < 1.0 159 < 0.0030 0.0078 < 0.00010 < 0.00010 0.00011 0.00012
Q4 Reference (FR_UFR1) 122 < 1.0 138 7.6 < 1.0 146 < 0.0030 0.0046 < 0.00010 < 0.00010 < 0.00010 0.0001
Q2 Reference (GH_ER2) 102 < 1.0 151 6.2 < 1.0 157 < 0.0030 0.076 < 0.00010 < 0.00010 0.00011 0.00016
Q4 Reference (GH_ER2) 132 < 1.0 147 < 1.0 < 1.0 147 < 0.0030 0.0046 < 0.00010 < 0.00010 < 0.00010 < 0.00010
Tests that were not statistically different than reference
Q1 CM_MC2 101 1.8 205 8.4 < 1.0 213 0.0097 0.032 0.00017 0.00019 0.00017 0.00022
Q2 EV_HC1 140 1.3 103 6.7 1.0 110 0.0032 0.05 0.0001 0.0001 0.00013 0.00016
Q3 EV_HC1 134 < 1.0 182 9.8 < 1.0 192 0.0049 0.034 < 0.00010 0.00011 0.00017 0.00024
Q4 EV_HC1 129 < 1.0 187 8.0 < 1.0 195 < 0.0030 0.0058 < 0.00010 0.00012 0.00014 0.00015
Q1 EV_MC2 141 3.4 193 < 1.0 < 1.0 193 0.0037 0.019 < 0.00010 < 0.00010 0.00015 0.00018
Q4 EV_MC2 136 3.0 193 < 1.0 < 1.0 193 < 0.0030 0.0056 0.00035 0.00038 0.00014 0.00019
Q2 FR_FRCP1 140 < 1.0 142 5.0 < 1.0 147 < 0.0030 0.073 0.00022 0.00022 < 0.00010 0.00015
Q3 FR_FRCP1 127 < 1.0 187 11 < 1.0 198 < 0.0030 0.022 0.00027 0.00033 0.0001 0.00019
Q1 GH_ERC 108 2.6 155 < 1.0 < 1.0 155 < 0.0030 0.028 < 0.00010 0.00012 < 0.00010 0.00015
Q2 GH_ERC 131 < 1.0 157 4.8 < 1.0 161 < 0.0030 0.13 < 0.00010 < 0.00010 < 0.00010 0.00017
Q3 GH_ERC 129 < 1.0 142 < 1.0 < 1.0 142 < 0.0030 0.083 < 0.00010 < 0.00010 < 0.00010 0.00017
Q4 GH_ERC 147 < 1.0 151 < 1.0 < 1.0 151 < 0.0030 0.007 < 0.00010 < 0.00010 < 0.00010 < 0.00010
Q1 GH_FR1 97 1.7 202 < 1.0 < 1.0 202 < 0.0030 0.0048 0.00014 0.00014 < 0.00010 0.00014
Q2 GH_FR1 125 < 1.0 159 8.0 < 1.0 167 < 0.0030 0.053 0.00017 0.00017 0.0001 0.00014
Q4 GH_FR1 153 < 1.0 183 4.8 < 1.0 188 < 0.0030 0.004 0.00011 0.00015 < 0.00010 0.00014
Q1 LC_LCDSSLCC 117 < 1.0 193 2.7 < 1.0 195 < 0.0030 0.0052 0.00022 0.00022 0.00011 0.00013
Tests with significant results
Q2 CM_MC2 108 < 1.0 143 4.9 < 1.0 148 0.0044 0.31 0.00012 0.00013 0.00017 0.00031
Q3 CM_MC2 109 < 1.0 188 11 < 1.0 198 < 0.0030 0.016 0.00018 0.00021 0.00019 0.00021
Q4 CM_MC2 115 < 1.0 209 6.4 < 1.0 215 < 0.0030 0.0054 0.00013 0.00013 0.00018 0.00022
Q1 EV_HC1 27 1.0 131 4.3 1.0 135 0.003 0.009 0.0001 0.0001 0.00013 0.00014
Q2 EV_MC2 102 1.6 112 3.7 < 1.0 116 < 0.0070 0.36 < 0.00010 0.00011 0.00018 0.00033
Q3 EV_MC2 110 3.2 194 < 1.0 < 1.0 194 0.003 0.0085 0.00041 0.00044 0.00016 0.00023
Q1 FR_FRCP1 64 5.1 337 < 1.0 < 1.0 337 < 0.0030 < 0.0060 0.00048 0.00051 < 0.00020 0.00022
Q4 FR_FRCP1 96 < 1.0 211 < 1.0 < 1.0 211 < 0.0030 0.0035 0.00025 0.00026 < 0.00010 < 0.00010
Q3 GH_FR1 107 < 1.0 174 8.2 < 1.0 182 < 0.0030 0.013 0.00022 0.00025 0.00014 0.0002
Q2 LC_LCDSSLCC 69.2 < 1.0 144 5.5 < 1.0 150 < 0.0030 0.0163 0.00015 0.00017 0.00011 0.00014
Q3 LC_LCDSSLCC 101 < 1.0 171 10 < 1.0 181 < 0.0030 0.013 0.00019 0.00026 < 0.00010 0.00011
Q4 LC_LCDSSLCC 112 < 1.0 197 < 1.0 < 1.0 197 < 0.0050 < 0.015 < 0.00050 < 0.00050 < 0.00050 < 0.00050

Abbreviations
% = percent
CaCO3 = calcium carbonate
"-D-" = dissolved concentration
mg/l = milligrams per litre
"-T-" = total concentration
ug/l = micrograms per litre
x 104 cells/mL = times 104 cells per millilitre.

3.40 205.00 11.20 1.00 213.00 0.01 0.13 0.00 0.00 0.00 0.00
Screening
Concentrations of parameters in 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



Table D‐2. P. subcapitata  cell yield paired with water quality

Quarter Sample ID

References
Q1 Reference (FR_UFR1)
Q1 Reference (FR_UFR1)
Q1 Reference (FR_UFR1)
Q2 Reference (FR_UFR1)
Q3 Reference (FR_UFR1)
Q4 Reference (FR_UFR1)
Q2 Reference (GH_ER2)
Q4 Reference (GH_ER2)
Tests that were not statistically different than reference
Q1 CM_MC2
Q2 EV_HC1
Q3 EV_HC1
Q4 EV_HC1
Q1 EV_MC2
Q4 EV_MC2
Q2 FR_FRCP1
Q3 FR_FRCP1
Q1 GH_ERC
Q2 GH_ERC
Q3 GH_ERC
Q4 GH_ERC
Q1 GH_FR1
Q2 GH_FR1
Q4 GH_FR1
Q1 LC_LCDSSLCC
Tests with significant results
Q2 CM_MC2
Q3 CM_MC2
Q4 CM_MC2
Q1 EV_HC1
Q2 EV_MC2
Q3 EV_MC2
Q1 FR_FRCP1
Q4 FR_FRCP1
Q3 GH_FR1
Q2 LC_LCDSSLCC
Q3 LC_LCDSSLCC
Q4 LC_LCDSSLCC

Abbreviations
% = percent
CaCO3 = calcium carbonate
"-D-" = dissolved concentration
mg/l = milligrams per litre
"-T-" = total concentration
ug/l = micrograms per litre
x 104 cells/mL = times 104 cells per millilitre.

Screening
Concentrations of parameters in 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

BARIUM-D-mg/l BARIUM-T-mg/l BERYLLIUM-D-
mg/l

BERYLLIUM-T-
mg/l BISMUTH-D-mg/l BISMUTH-T-mg/l BORON-D-mg/l BORON-T-mg/l BROMIDE-D-mg/l CADMIUM-D-mg/l CADMIUM-T-mg/l

0.077 0.077 < 0.00010 < 0.00010 < 0.00050 < 0.00050 < 0.010 < 0.010 < 0.050 < 0.000010 0.000011
0.077 0.077 < 0.00010 < 0.00010 < 0.00050 < 0.00050 < 0.010 < 0.010 < 0.050 < 0.000010 0.000011
0.075 0.078 < 0.00010 < 0.00010 < 0.00050 < 0.00050 < 0.010 < 0.010 < 0.050 0.000011 < 0.000010
0.042 0.043 < 0.00010 < 0.00010 < 0.000050 < 0.000050 < 0.010 < 0.010 < 0.050 0.0000074 0.000013
0.076 0.076 < 0.00010 < 0.00010 < 0.000050 < 0.000050 < 0.010 < 0.010 < 0.050 0.0000057 0.0000083
0.074 0.075 < 0.00010 < 0.00010 < 0.000050 < 0.000050 < 0.010 < 0.010 < 0.050 < 0.0000050 0.0000083
0.046 0.048 < 0.00010 < 0.00010 < 0.000050 < 0.000050 < 0.010 < 0.010 < 0.050 < 0.0000050 0.000016
0.047 0.049 < 0.00010 < 0.00010 < 0.000050 < 0.000050 < 0.010 < 0.010 < 0.050 0.0000053 0.0000069

0.072 0.072 < 0.00010 < 0.00010 < 0.00050 < 0.00050 0.024 0.025 < 0.10 0.000022 0.000023
0.025 0.025 0.0001 0.0001 0.00005 0.00005 0.01 0.01 0.05 0.000013 0.000021
0.058 0.059 < 0.00010 < 0.00010 < 0.000050 < 0.000050 < 0.010 0.011 < 0.050 0.000017 0.000025
0.06 0.063 < 0.00010 < 0.00010 < 0.000050 < 0.000050 < 0.010 0.01 < 0.25 0.000013 0.000018
0.11 0.11 < 0.00010 < 0.00010 < 0.00050 < 0.00050 0.014 0.016 < 0.050 0.000055 0.000044
0.11 0.11 < 0.00010 < 0.00010 < 0.000050 < 0.000050 0.016 0.016 < 0.25 0.000037 0.000047

0.064 0.065 < 0.00010 < 0.00010 < 0.000050 < 0.000050 < 0.010 < 0.010 < 0.050 0.00003 0.00005
0.076 0.076 < 0.00010 < 0.00010 < 0.000050 < 0.000050 0.013 0.014 < 0.10 0.000038 0.000047
0.055 0.056 < 0.00010 < 0.00010 < 0.00050 < 0.00050 < 0.010 < 0.010 < 0.050 < 0.000010 < 0.000010
0.05 0.051 < 0.00010 < 0.00010 < 0.000050 < 0.000050 < 0.010 < 0.010 < 0.050 0.000007 0.000022

0.046 0.049 < 0.00010 < 0.00010 < 0.000050 < 0.000050 < 0.010 < 0.010 < 0.050 0.0000059 0.000016
0.058 0.06 < 0.00010 < 0.00010 < 0.000050 < 0.000050 < 0.010 < 0.010 < 0.050 < 0.0000050 0.0000073
0.12 0.13 < 0.00010 < 0.00010 < 0.00050 < 0.00050 0.012 < 0.010 < 0.10 0.000021 0.000024

0.085 0.087 < 0.00010 < 0.00010 < 0.000050 < 0.000050 < 0.010 < 0.010 < 0.050 0.000021 0.000035
0.12 0.12 < 0.00010 < 0.00010 < 0.000050 < 0.000050 < 0.010 0.011 < 0.25 0.000015 0.000024

0.096 0.093 < 0.00010 < 0.00010 < 0.00050 < 0.00050 0.013 0.014 < 0.10 0.000086 0.00011

0.044 0.046 < 0.00010 < 0.00010 < 0.000050 < 0.000050 0.014 0.015 < 0.050 0.000036 0.00006
0.069 0.069 < 0.00010 < 0.00010 < 0.000050 < 0.000050 0.027 0.029 < 0.10 0.0000099 0.000018
0.09 0.092 < 0.00010 < 0.00010 < 0.000050 < 0.000050 0.026 0.027 < 0.25 0.0000075 0.0000093

0.041 0.042 0.0001 0.0001 0.0005 0.0005 0.01 0.01 0.05 0.000017 0.000016
0.062 0.067 < 0.00010 < 0.00010 < 0.000050 < 0.000050 < 0.010 < 0.010 < 0.050 0.000018 0.000064
0.1 0.1 < 0.00010 < 0.00010 < 0.000050 < 0.000050 0.016 0.018 < 0.10 0.000049 0.000056

0.036 0.037 < 0.00020 < 0.00020 < 0.0010 < 0.0010 < 0.020 < 0.020 < 1.0 < 0.000020 0.000053
0.08 0.078 < 0.00010 < 0.00010 < 0.000050 < 0.000050 0.011 0.016 < 0.25 0.00004 0.000055

0.098 0.10 < 0.00010 < 0.00010 < 0.000050 < 0.000050 0.01 0.011 < 0.050 0.000019 0.000021
0.041 0.042 < 0.00010 < 0.00010 < 0.000050 < 0.000050 < 0.010 < 0.010 < 0.050 0.000135 0.00014
0.06 0.063 < 0.00010 < 0.00010 < 0.000050 < 0.000050 0.012 0.013 < 0.10 0.00025 0.00026

0.0845 0.0912 < 0.00050 < 0.00050 < 0.00025 < 0.00025 < 0.050 < 0.050 < 0.050 0.000243 0.000261

0.12 0.13 0.00 0.00 0.00 0.00 0.02 0.03 0.25 0.00 0.00



Table D‐2. P. subcapitata  cell yield paired with water quality

Quarter Sample ID

References
Q1 Reference (FR_UFR1)
Q1 Reference (FR_UFR1)
Q1 Reference (FR_UFR1)
Q2 Reference (FR_UFR1)
Q3 Reference (FR_UFR1)
Q4 Reference (FR_UFR1)
Q2 Reference (GH_ER2)
Q4 Reference (GH_ER2)
Tests that were not statistically different than reference
Q1 CM_MC2
Q2 EV_HC1
Q3 EV_HC1
Q4 EV_HC1
Q1 EV_MC2
Q4 EV_MC2
Q2 FR_FRCP1
Q3 FR_FRCP1
Q1 GH_ERC
Q2 GH_ERC
Q3 GH_ERC
Q4 GH_ERC
Q1 GH_FR1
Q2 GH_FR1
Q4 GH_FR1
Q1 LC_LCDSSLCC
Tests with significant results
Q2 CM_MC2
Q3 CM_MC2
Q4 CM_MC2
Q1 EV_HC1
Q2 EV_MC2
Q3 EV_MC2
Q1 FR_FRCP1
Q4 FR_FRCP1
Q3 GH_FR1
Q2 LC_LCDSSLCC
Q3 LC_LCDSSLCC
Q4 LC_LCDSSLCC

Abbreviations
% = percent
CaCO3 = calcium carbonate
"-D-" = dissolved concentration
mg/l = milligrams per litre
"-T-" = total concentration
ug/l = micrograms per litre
x 104 cells/mL = times 104 cells per millilitre.

Screening
Concentrations of parameters in 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

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 COBALT-D-mg/l COBALT-T-mg/l CONDUCTIVITY, 

LAB-N-us/cm COPPER-D-mg/l COPPER-T-mg/l

56 56 0.84 < 1.0 0.00017 0.00017 < 0.00010 < 0.00010 367 < 0.00050 < 0.00050
56 56 0.84 < 1.0 0.00017 0.00017 < 0.00010 < 0.00010 367 < 0.00050 < 0.00050
56 57 < 0.50 < 1.0 0.00013 0.00015 < 0.00010 < 0.00010 353 < 0.00050 < 0.00050
37 38 1.8 < 1.0 0.00014 0.00046 < 0.00010 < 0.00010 245 < 0.00050 < 0.00050
54 55 0.75 1.0 0.00013 0.00013 < 0.00010 < 0.00010 342 < 0.00050 < 0.00050
54 56 0.6 < 1.0 0.00011 0.00036 < 0.00010 < 0.00010 354 < 0.00050 < 0.00050
47 48 0.84 1.0 0.00022 0.00037 < 0.00010 < 0.00010 303 < 0.00050 < 0.00050
50 51 0.61 1.2 0.00022 0.00034 < 0.00010 < 0.00010 314 < 0.00050 < 0.00050

105 106 0.93 3.4 0.00019 0.00024 0.00074 0.00079 826 < 0.00050 < 0.00050
48 47 1.1 1.3 0.00013 0.00021 0.0001 0.0001 350 0.0005 0.0005
82 75 1.1 1.4 0.00015 0.00024 < 0.00010 < 0.00010 625 < 0.00050 < 0.00050
92 93 0.63 1.8 0.00013 0.00022 < 0.00010 < 0.00010 732 < 0.00050 < 0.00050
95 91 1.7 11 0.00012 < 0.00020 < 0.00010 < 0.00010 665 0.0012 0.00076

102 102 0.6 8.7 0.00012 0.00015 < 0.00010 < 0.00010 733 < 0.00050 < 0.00050
73 73 1.6 1.2 < 0.00010 0.00028 < 0.00010 0.00012 573 < 0.00050 < 0.00050

107 109 0.93 1.5 0.0001 0.00017 < 0.00010 < 0.00010 815 < 0.00050 < 0.00050
55 55 0.64 < 1.0 0.00029 0.00034 < 0.00010 < 0.00010 345 < 0.00050 < 0.00050
52 53 0.96 < 1.0 0.00017 0.00054 < 0.00010 < 0.00010 338 < 0.00050 < 0.00050
47 49 0.75 < 1.0 0.00019 0.00037 < 0.00010 < 0.00010 284 < 0.00050 < 0.00050
56 58 < 0.50 1.2 0.00022 0.00026 < 0.00010 < 0.00010 355 < 0.00050 < 0.00050

112 114 1.1 2.6 0.00021 0.00015 < 0.00010 < 0.00010 851 < 0.00050 < 0.00050
79 81 1.4 1.4 < 0.00010 0.0002 < 0.00010 < 0.00010 614 < 0.00050 < 0.00050

105 106 < 0.50 1.7 0.00012 0.00013 < 0.00010 < 0.00010 760 < 0.00050 < 0.00050
126 123 1.1 2.7 0.00016 0.00021 < 0.00010 < 0.00010 940 < 0.00050 < 0.00050

61 60 1.5 1.2 0.0002 0.00058 0.00037 0.00061 484 < 0.00050 0.00053
102 104 0.86 2.1 0.00019 0.00023 0.00026 0.00034 802 < 0.00050 < 0.00050
118 115 0.56 3.2 0.00019 0.0002 < 0.00010 < 0.00010 876 < 0.00050 < 0.00050
60 60 0.82 1.5 0.00014 0.00018 0.0001 0.0001 453 0.0005 0.0005
43 44 1.9 2.9 0.0002 0.0007 < 0.00010 0.00022 299 < 0.00050 0.00073
95 87 1.0 9.6 0.00013 0.00019 < 0.00010 < 0.00010 686 < 0.00050 < 0.00050

331 337 1.4 2.6 < 0.00020 < 0.00020 < 0.00020 < 0.00020 2680 < 0.00050 < 0.0010
131 130 0.65 2.2 < 0.00010 0.00027 < 0.00010 < 0.00010 1030 < 0.00050 < 0.00050
89 90 0.87 1.6 0.00012 0.00015 < 0.00010 < 0.00010 657 < 0.00050 < 0.00050
67 68 1.2 1.4 0.00014 0.00019 < 0.00010 < 0.00010 535 < 0.00050 < 0.00050
88 92 0.83 2.0 0.00011 0.0002 < 0.00010 < 0.00010 660 < 0.00050 < 0.00050

116 117 0.74 2.22 < 0.00050 < 0.00050 < 0.00050 < 0.00050 770 < 0.0010 < 0.0025

126.00 123.00 1.84 11.40 0.00 0.00 0.00 0.00 940.00 0.00 0.00



Table D‐2. P. subcapitata  cell yield paired with water quality

Quarter Sample ID

References
Q1 Reference (FR_UFR1)
Q1 Reference (FR_UFR1)
Q1 Reference (FR_UFR1)
Q2 Reference (FR_UFR1)
Q3 Reference (FR_UFR1)
Q4 Reference (FR_UFR1)
Q2 Reference (GH_ER2)
Q4 Reference (GH_ER2)
Tests that were not statistically different than reference
Q1 CM_MC2
Q2 EV_HC1
Q3 EV_HC1
Q4 EV_HC1
Q1 EV_MC2
Q4 EV_MC2
Q2 FR_FRCP1
Q3 FR_FRCP1
Q1 GH_ERC
Q2 GH_ERC
Q3 GH_ERC
Q4 GH_ERC
Q1 GH_FR1
Q2 GH_FR1
Q4 GH_FR1
Q1 LC_LCDSSLCC
Tests with significant results
Q2 CM_MC2
Q3 CM_MC2
Q4 CM_MC2
Q1 EV_HC1
Q2 EV_MC2
Q3 EV_MC2
Q1 FR_FRCP1
Q4 FR_FRCP1
Q3 GH_FR1
Q2 LC_LCDSSLCC
Q3 LC_LCDSSLCC
Q4 LC_LCDSSLCC

Abbreviations
% = percent
CaCO3 = calcium carbonate
"-D-" = dissolved concentration
mg/l = milligrams per litre
"-T-" = total concentration
ug/l = micrograms per litre
x 104 cells/mL = times 104 cells per millilitre.

Screening
Concentrations of parameters in 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

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

0.14 197 < 0.010 < 0.010 < 0.000050 < 0.000050 0.0019 0.0016 14 15 4.0
0.14 197 < 0.010 < 0.010 < 0.000050 < 0.000050 0.0019 0.0016 14 15 4.0
0.14 197 < 0.010 < 0.010 < 0.000050 < 0.000050 0.0015 0.0017 14 14 3.9
0.15 129 < 0.010 0.052 < 0.000050 < 0.000050 < 0.0010 0.0012 9.0 9.2 2.7
0.15 188 < 0.010 < 0.010 0.000055 < 0.000050 0.002 0.002 13 13 3.9
0.16 190 < 0.010 < 0.010 < 0.000050 < 0.000050 0.0015 0.0015 14 14 3.9
0.15 160 < 0.010 0.066 < 0.000050 < 0.000050 0.0017 0.0016 10 11 3.6
0.16 170 < 0.010 < 0.010 < 0.000050 < 0.000050 0.0016 0.0018 11 11 3.4

0.14 445 < 0.010 0.031 < 0.000050 < 0.000050 0.011 0.011 44 46 9.7
0.13 205 0.01 0.051 0.00005 0.000056 0.0044 0.0042 21 21 5.8
0.21 373 < 0.010 0.027 < 0.000050 < 0.000050 0.0069 0.0068 41 41 7.4
0.2 431 < 0.010 < 0.010 < 0.000050 < 0.000050 0.0069 0.0067 49 50 8.6
0.15 381 < 0.010 0.024 < 0.000050 < 0.000050 0.015 0.015 35 33 7.5
0.16 415 < 0.010 0.014 < 0.000050 < 0.000050 0.023 0.022 39 39 8.3
0.2 302 < 0.010 0.11 < 0.000050 0.00014 0.019 0.018 29 29 6.1
0.2 471 < 0.010 0.033 < 0.000050 < 0.000050 0.03 0.031 50 51 9.5
0.15 191 < 0.010 0.036 < 0.000050 0.0002 0.0019 0.002 13 13 3.8
0.15 179 < 0.010 0.15 < 0.000050 0.00011 0.0022 0.0023 12 12 3.8
0.16 160 < 0.010 0.088 < 0.000050 0.00007 0.0017 0.002 10 11 3.3
0.16 190 < 0.010 < 0.010 < 0.000050 < 0.000050 0.002 0.0021 12 13 3.9
0.18 475 < 0.010 < 0.010 < 0.000050 < 0.000050 0.016 0.015 48 49 9.9
0.17 332 < 0.010 0.07 < 0.000050 0.000063 0.014 0.014 33 34 6.7
0.16 436 < 0.010 < 0.010 < 0.000050 < 0.000050 0.017 0.017 42 43 8.5
0.24 536 < 0.010 < 0.010 < 0.000050 < 0.000050 0.031 0.031 54 53 11

0.1 248 < 0.010 0.3 < 0.000050 0.00017 0.0064 0.0067 23 23 5.4
0.12 458 < 0.010 0.022 < 0.000050 < 0.000050 0.013 0.014 49 51 9.4
0.11 505 < 0.010 < 0.010 < 0.000050 < 0.000050 0.011 0.012 51 51 10
0.15 274 0.01 0.013 0.00005 0.00005 0.0047 0.0047 30 31 8.2
0.12 159 < 0.010 0.39 < 0.000050 0.00028 0.0054 0.0052 12 13 3.3
0.18 384 < 0.010 0.018 < 0.000050 < 0.000050 0.022 0.021 36 35 8.1
0.45 1880 < 0.020 < 0.020 < 0.00010 < 0.00010 0.054 0.056 257 261 40
0.17 597 < 0.010 0.019 < 0.000050 < 0.000050 0.042 0.037 65 65 12
0.18 374 < 0.010 0.016 < 0.000050 < 0.000050 0.015 0.015 37 37 7.6
0.22 269 < 0.010 0.018 < 0.000050 < 0.000050 0.016 0.016 25 25 6
0.24 355 < 0.010 < 0.010 < 0.000050 < 0.000050 0.021 0.023 33 34 7.5

0.184 499 < 0.050 < 0.050 < 0.00025 < 0.00025 0.0361 0.0361 50.8 54.3 9.85

0.24 536.00 0.01 0.15 0.00 0.00 0.03 0.03 53.60 52.90 11.00



Table D‐2. P. subcapitata  cell yield paired with water quality

Quarter Sample ID

References
Q1 Reference (FR_UFR1)
Q1 Reference (FR_UFR1)
Q1 Reference (FR_UFR1)
Q2 Reference (FR_UFR1)
Q3 Reference (FR_UFR1)
Q4 Reference (FR_UFR1)
Q2 Reference (GH_ER2)
Q4 Reference (GH_ER2)
Tests that were not statistically different than reference
Q1 CM_MC2
Q2 EV_HC1
Q3 EV_HC1
Q4 EV_HC1
Q1 EV_MC2
Q4 EV_MC2
Q2 FR_FRCP1
Q3 FR_FRCP1
Q1 GH_ERC
Q2 GH_ERC
Q3 GH_ERC
Q4 GH_ERC
Q1 GH_FR1
Q2 GH_FR1
Q4 GH_FR1
Q1 LC_LCDSSLCC
Tests with significant results
Q2 CM_MC2
Q3 CM_MC2
Q4 CM_MC2
Q1 EV_HC1
Q2 EV_MC2
Q3 EV_MC2
Q1 FR_FRCP1
Q4 FR_FRCP1
Q3 GH_FR1
Q2 LC_LCDSSLCC
Q3 LC_LCDSSLCC
Q4 LC_LCDSSLCC

Abbreviations
% = percent
CaCO3 = calcium carbonate
"-D-" = dissolved concentration
mg/l = milligrams per litre
"-T-" = total concentration
ug/l = micrograms per litre
x 104 cells/mL = times 104 cells per millilitre.

Screening
Concentrations of parameters in 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

MAJOR CATION 
SUM-N-meq/l

MANGANESE-D-
mg/l

MANGANESE-T-
mg/l MERCURY-D-mg/l MERCURY-T-mg/l MOLYBDENUM-D-

mg/l
MOLYBDENUM-T-

mg/l NICKEL-D-mg/l NICKEL-T-mg/l
NITRATE 

NITROGEN (NO3), 
AS N-N-mg/l

NITRITE 
NITROGEN (NO2), 

AS N-N-mg/l

4.0 0.000054 0.00018 < 0.000010 < 0.000010 0.00053 0.00054 < 0.00050 < 0.00050 0.13 < 0.0010
4.0 0.000054 0.00018 < 0.000010 < 0.000010 0.00053 0.00054 < 0.00050 < 0.00050 0.13 < 0.0010
4.0 0.00017 0.00037 < 0.000010 < 0.000010 0.00056 0.00055 < 0.00050 < 0.00050 0.13 < 0.0010
2.6 0.00064 0.0025 < 0.0000050 < 0.0000050 0.00052 0.00062 < 0.00050 < 0.00050 0.066 < 0.0010
3.8 0.00062 0.0015 < 0.0000050 < 0.0000050 0.00068 0.00068 < 0.00050 < 0.00050 0.019 < 0.0010
3.9 0.0001 0.00031 < 0.0000050 < 0.0000050 0.00065 0.00059 < 0.00050 < 0.00050 0.022 < 0.0010
3.2 0.0033 0.0059 < 0.0000050 < 0.0000050 0.00092 0.00094 < 0.00050 < 0.00050 0.086 < 0.0010
3.4 0.0021 0.0027 < 0.0000050 < 0.0000050 0.001 0.0010 < 0.00050 < 0.00050 0.078 < 0.0010

9.4 0.0046 0.0064 < 0.000010 < 0.000010 0.001 0.0011 0.0095 0.0097 2.4 0.012
6.2 0.00053 0.0016 0.000005 0.000005 0.0005 0.00048 0.00075 0.00083 0.57 0.001
7.6 0.0028 0.0051 < 0.0000050 < 0.0000050 0.00092 0.00092 0.00079 0.00079 0.87 0.0011
8.7 0.0018 0.002 0.00097 0.00098 0.00066 0.00069 1.2 < 0.0050
8.7 0.0024 0.0022 < 0.000010 < 0.000010 0.00079 0.00078 0.0007 0.00052 3.2 0.0013
8.5 0.0013 0.0018 0.002 0.0021 0.0039 0.0041 5.9 < 0.0050
6.1 0.0032 0.012 < 0.0000050 < 0.0000050 0.0013 0.0013 0.002 0.0024 7.4 0.0056
9.5 0.0031 0.0069 < 0.0000050 < 0.0000050 0.0015 0.0015 0.0041 0.0043 8.2 0.0049
3.9 0.00035 0.0026 < 0.000010 < 0.000010 0.00092 0.00099 < 0.00050 < 0.00050 0.44 < 0.0010
3.6 0.00072 0.0081 < 0.0000050 < 0.0000050 0.00095 0.00097 < 0.00050 < 0.00050 0.31 < 0.0010
3.2 0.00058 0.0078 < 0.0000050 < 0.0000050 0.00095 0.001 < 0.00050 < 0.00050 0.17 < 0.0010
3.9 0.00063 0.0013 < 0.0000050 < 0.0000050 0.00099 0.0011 < 0.00050 < 0.00050 0.46 < 0.0010
9.6 0.0017 0.0021 < 0.000010 < 0.000010 0.00095 0.00098 0.0022 0.0023 13 0.0039
6.7 0.0011 0.0044 < 0.0000050 < 0.0000050 0.0011 0.0011 0.0019 0.002 7.5 0.0028
8.8 0.0011 0.0016 < 0.0000050 < 0.0000050 0.0009 0.00099 0.0012 0.0012 10 < 0.0050
11 0.000074 0.00021 < 0.000010 < 0.000010 0.0017 0.0017 0.0036 0.0036 15 0.003

5.2 0.0035 0.011 < 0.0000050 0.0000084 0.00076 0.00081 0.0062 0.0076 1.2 0.0029
9.6 0.0018 0.0032 < 0.0000050 < 0.0000050 0.001 0.0011 0.013 0.013 2.5 0.0088
11 0.00064 0.0012 < 0.0000050 < 0.0000050 0.00092 0.00096 0.0059 0.006 2.2 < 0.0050
8.3 0.001 0.0015 0.00001 0.00001 0.00063 0.00065 0.0006 0.00064 0.8 0.001
3.3 0.0003 0.01 < 0.0000050 < 0.0000050 0.00059 0.00054 0.00077 0.0014 0.81 < 0.0010
7.9 0.00067 0.002 < 0.0000050 < 0.0000050 0.0022 0.0022 0.0047 0.0048 5.7 0.0027
38 0.0019 0.0027 < 0.000010 < 0.000010 0.0028 0.0029 0.031 0.032 30 < 0.020
12 0.0076 0.0081 < 0.0000050 < 0.0000050 0.0015 0.0014 0.0068 0.0066 15 < 0.0050
7.6 0.00089 0.0023 < 0.0000050 < 0.0000050 0.00099 0.0010 0.0016 0.0017 9.1 0.0046
6 0.00016 0.00051 < 0.0000050 < 0.0000050 0.0011 0.0012 0.0036 0.0036 6 0.0014

7.3 0.0002 0.00054 < 0.0000050 < 0.0000050 0.0014 0.0015 0.0047 0.005 7.2 < 0.0020
10.3 < 0.00050 < 0.00050 < 0.0000050 < 0.0000050 0.00165 0.00164 0.0065 0.0071 12.8 0.003

11.00 0.00 0.01 0.00 0.00 0.00 0.00 0.01 0.01 15.10 0.01



Table D‐2. P. subcapitata  cell yield paired with water quality

Quarter Sample ID

References
Q1 Reference (FR_UFR1)
Q1 Reference (FR_UFR1)
Q1 Reference (FR_UFR1)
Q2 Reference (FR_UFR1)
Q3 Reference (FR_UFR1)
Q4 Reference (FR_UFR1)
Q2 Reference (GH_ER2)
Q4 Reference (GH_ER2)
Tests that were not statistically different than reference
Q1 CM_MC2
Q2 EV_HC1
Q3 EV_HC1
Q4 EV_HC1
Q1 EV_MC2
Q4 EV_MC2
Q2 FR_FRCP1
Q3 FR_FRCP1
Q1 GH_ERC
Q2 GH_ERC
Q3 GH_ERC
Q4 GH_ERC
Q1 GH_FR1
Q2 GH_FR1
Q4 GH_FR1
Q1 LC_LCDSSLCC
Tests with significant results
Q2 CM_MC2
Q3 CM_MC2
Q4 CM_MC2
Q1 EV_HC1
Q2 EV_MC2
Q3 EV_MC2
Q1 FR_FRCP1
Q4 FR_FRCP1
Q3 GH_FR1
Q2 LC_LCDSSLCC
Q3 LC_LCDSSLCC
Q4 LC_LCDSSLCC

Abbreviations
% = percent
CaCO3 = calcium carbonate
"-D-" = dissolved concentration
mg/l = milligrams per litre
"-T-" = total concentration
ug/l = micrograms per litre
x 104 cells/mL = times 104 cells per millilitre.

Screening
Concentrations of parameters in 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

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 SELENIUM-D-ug/l SELENIUM-T-ug/l SILICON-D-mg/l SILICON-T-mg/l

< 0.0050 0.0032 344 8.4 0.0042 0.39 0.4 0.69 0.73 1.6 1.6
< 0.0050 0.0032 344 8.4 0.0042 0.39 0.4 0.69 0.73 1.6 1.6
< 0.0050 0.0027 371 8.3 0.0035 0.39 0.42 0.76 0.73 1.6 1.7
< 0.0050 0.0042 470 8.4 0.01 0.33 0.37 0.48 0.49 1.7 1.9
< 0.0050 0.0029 325 8.4 0.0054 0.53 0.52 0.47 0.43 2.1 2.1
< 0.0050 0.0017 346 8.4 0.0022 0.46 0.42 0.69 0.62 1.5 1.6
< 0.0050 < 0.0010 312 8.3 0.008 0.36 0.37 0.79 0.87 1.6 1.8
< 0.0050 0.0015 490 8.3 < 0.0020 0.33 0.35 0.72 0.78 1.7 1.8

0.0055 0.001 491 8.4 0.005 1.4 1.4 5.9 6.0 2.1 2.2
0.0084 0.0031 413 7.5 0.0081 0.53 0.55 19 18 1.1 1.2

< 0.0050 0.004 352 8.4 0.0082 0.99 0.99 29 28 2.1 2.0
< 0.0050 0.0058 360 8.4 0.0057 0.85 0.9 33 37 2.0 2.1
< 0.0050 < 0.0010 302 8.3 0.0047 1.2 1.2 24 22 2.5 2.5
< 0.0050 0.0035 370 8.2 0.0036 1.3 1.3 24 25 2.5 2.6
0.0095 0.0014 345 8.4 0.018 1.2 1.2 30 30 1.6 1.6

< 0.0050 < 0.0010 345 8.4 0.0027 1.9 1.8 57 57 1.9 2.0
< 0.0050 < 0.0010 512 8.3 0.0043 0.36 0.37 1.9 1.9 1.8 1.9
< 0.0050 < 0.0010 473 8.4 0.016 0.38 0.41 1.7 1.8 1.8 2.0
< 0.0050 < 0.0010 320 8.3 0.0077 0.38 0.42 1.1 1.2 1.7 1.9
< 0.0050 0.0018 491 8.3 < 0.0020 0.39 0.39 1.5 1.6 1.9 1.9
< 0.0050 < 0.0010 305 8.3 0.0036 1.2 1.2 51 52 2.1 2.1
< 0.0050 < 0.0010 302 8.4 0.01 1.0 1.1 31 32 1.8 2.0
< 0.0050 < 0.0010 288 8.4 < 0.0020 1.2 1.2 40 39 2.1 2.2
< 0.0050 < 0.0010 294 8.3 0.0029 1.2 1.2 72 71 2.1 2.1

< 0.0050 < 0.0010 359 8.4 0.017 0.9 0.98 4.3 4.3 1.8 2.4
< 0.0050 < 0.0010 349 8.4 0.003 1.5 1.5 6.2 6.4 2.0 2.1
< 0.0050 < 0.0010 275 8.3 < 0.0020 1.5 1.5 6.0 5.8 2.2 2.1

0.005 0.0035 457 7.4 0.0047 0.61 0.62 22 22 1.3 1.3
< 0.0050 < 0.0010 355 8.1 0.037 0.54 0.67 5.2 5.0 1.7 2.3

0.01 0.0027 356 8.1 0.0052 1.5 1.5 23 23 2.5 2.3
< 0.0050 < 0.0010 354 8.3 0.0021 3.8 4.0 490 497 2.3 2.3
< 0.0050 < 0.0010 354 8.3 < 0.0020 1.9 1.9 78 76 1.7 1.8
0.0071 < 0.0010 323 8.3 0.0036 1.2 1.2 35 36 2.0 2.1

< 0.0050 0.0027 493 8.4 0.0056 0.8 0.8 25 25 1.8 1.9
< 0.0050 0.0018 354 8.4 0.0029 1.0 1.1 37 40 2.2 2.3
< 0.0050 < 0.0010 364 8.25 < 0.0050 1.33 1.38 52.3 53.5 2.17 2.29

0.01 0.01 512.00 8.43 0.02 1.87 1.84 72.10 70.60 2.49 2.55



Table D‐2. P. subcapitata  cell yield paired with water quality

Quarter Sample ID

References
Q1 Reference (FR_UFR1)
Q1 Reference (FR_UFR1)
Q1 Reference (FR_UFR1)
Q2 Reference (FR_UFR1)
Q3 Reference (FR_UFR1)
Q4 Reference (FR_UFR1)
Q2 Reference (GH_ER2)
Q4 Reference (GH_ER2)
Tests that were not statistically different than reference
Q1 CM_MC2
Q2 EV_HC1
Q3 EV_HC1
Q4 EV_HC1
Q1 EV_MC2
Q4 EV_MC2
Q2 FR_FRCP1
Q3 FR_FRCP1
Q1 GH_ERC
Q2 GH_ERC
Q3 GH_ERC
Q4 GH_ERC
Q1 GH_FR1
Q2 GH_FR1
Q4 GH_FR1
Q1 LC_LCDSSLCC
Tests with significant results
Q2 CM_MC2
Q3 CM_MC2
Q4 CM_MC2
Q1 EV_HC1
Q2 EV_MC2
Q3 EV_MC2
Q1 FR_FRCP1
Q4 FR_FRCP1
Q3 GH_FR1
Q2 LC_LCDSSLCC
Q3 LC_LCDSSLCC
Q4 LC_LCDSSLCC

Abbreviations
% = percent
CaCO3 = calcium carbonate
"-D-" = dissolved concentration
mg/l = milligrams per litre
"-T-" = total concentration
ug/l = micrograms per litre
x 104 cells/mL = times 104 cells per millilitre.

Screening
Concentrations of parameters in 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

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

< 0.000010 < 0.000010 0.71 0.77 0.088 0.091 47 < 0.000010 < 0.000010 < 0.00010 < 0.00010
< 0.000010 < 0.000010 0.71 0.77 0.088 0.091 47 < 0.000010 < 0.000010 < 0.00010 < 0.00010
< 0.000010 < 0.000010 0.71 0.72 0.089 0.092 46 < 0.000010 < 0.000010 < 0.00010 < 0.00010
< 0.000010 < 0.000010 0.55 0.56 0.061 0.066 15 < 0.000010 0.00001 < 0.00010 < 0.00010
< 0.000010 < 0.000010 0.7 0.69 0.093 0.093 32 < 0.000010 < 0.000010 < 0.00010 < 0.00010
< 0.000010 < 0.000010 0.73 0.69 0.095 0.091 48 < 0.000010 < 0.000010 < 0.00010 < 0.00010
< 0.000010 < 0.000010 0.73 0.73 0.2 0.21 18 < 0.000010 < 0.000010 < 0.00010 < 0.00010
< 0.000010 < 0.000010 0.63 0.67 0.21 0.22 22 < 0.000010 < 0.000010 < 0.00010 < 0.00010

< 0.000010 < 0.000010 10 10 0.29 0.3 249 0.000014 < 0.000010 < 0.00010 < 0.00010
0.00001 0.00001 0.81 0.82 0.062 0.061 79 0.00001 0.00001 0.0001 0.0001

< 0.000010 < 0.000010 1.5 1.5 0.11 0.11 165 < 0.000010 < 0.000010 < 0.00010 < 0.00010
< 0.000010 < 0.000010 1.6 1.7 0.13 0.13 218 < 0.000010 < 0.000010 < 0.00010 < 0.00010
< 0.000010 < 0.000010 24 5.7 0.19 0.2 147 < 0.000010 < 0.000010 0.00018 < 0.00010
< 0.000010 < 0.000010 4.9 4.8 0.23 0.23 183 < 0.000010 < 0.000010 < 0.00010 < 0.00010
< 0.000010 < 0.000010 1.2 1.2 0.11 0.11 126 < 0.000010 < 0.000010 < 0.00010 < 0.00010
< 0.000010 < 0.000010 1.6 1.6 0.13 0.13 234 < 0.000010 < 0.000010 < 0.00010 < 0.00010
< 0.000010 < 0.000010 0.94 0.95 0.2 0.21 30 < 0.000010 < 0.000010 < 0.00010 < 0.00010
< 0.000010 < 0.000010 0.98 0.97 0.21 0.21 25 < 0.000010 < 0.000010 < 0.00010 < 0.00010
< 0.000010 < 0.000010 0.7 0.74 0.19 0.2 20 < 0.000010 < 0.000010 < 0.00010 0.00016
< 0.000010 < 0.000010 0.89 0.94 0.22 0.23 37 < 0.000010 < 0.000010 < 0.00010 < 0.00010
< 0.000010 < 0.000010 2.3 2.4 0.16 0.16 233 < 0.000010 < 0.000010 < 0.00010 < 0.00010
< 0.000010 < 0.000010 1.6 1.7 0.12 0.12 136 < 0.000010 < 0.000010 < 0.00010 < 0.00010
< 0.000010 < 0.000010 2.1 2.2 0.14 0.15 189 < 0.000010 < 0.000010 < 0.00010 < 0.00010
< 0.000010 < 0.000010 5.9 5.9 0.23 0.23 283 < 0.000010 < 0.000010 < 0.00010 < 0.00010

< 0.000010 < 0.000010 4.4 4.5 0.16 0.17 110 0.000011 0.000018 < 0.00010 < 0.00010
< 0.000010 < 0.000010 8.7 8.7 0.27 0.29 249 0.000014 0.000019 < 0.00010 < 0.00010
< 0.000010 < 0.000010 10 10.7 0.3 0.3 277 0.000011 < 0.000010 < 0.00010 < 0.00010

0.00001 0.00001 1.1 1.2 0.085 0.087 130 0.00001 0.00001 0.0001 0.0001
< 0.000010 0.000017 2.1 2.1 0.1 0.093 41 0.000011 0.000025 < 0.00010 < 0.00010
< 0.000010 < 0.000010 4.7 4.6 0.21 0.21 169 0.000013 0.000014 < 0.00010 < 0.00010
< 0.000020 < 0.000020 2.0 2.1 0.22 0.23 1460 0.00003 0.000032 < 0.00020 < 0.00020
< 0.000010 < 0.000010 2.1 2.0 0.16 0.16 327 < 0.000010 < 0.000010 < 0.00010 < 0.00010
< 0.000010 < 0.000010 1.8 1.8 0.13 0.13 154 < 0.000010 < 0.000010 < 0.00010 0.00015
< 0.000010 < 0.000010 2.9 2.9 0.13 0.13 107 < 0.000010 < 0.000010 < 0.00010 < 0.00010
< 0.000010 < 0.000010 3.8 3.9 0.16 0.17 157 < 0.000010 < 0.000010 < 0.00010 < 0.00010
< 0.000050 < 0.000050 5.82 6.18 0.212 0.222 237 < 0.000050 < 0.000050 < 0.00050 < 0.00050

0.00 0.00 23.60 10.00 0.29 0.30 283.00 0.00 0.00 0.00 0.00



Table D‐2. P. subcapitata  cell yield paired with water quality

Quarter Sample ID

References
Q1 Reference (FR_UFR1)
Q1 Reference (FR_UFR1)
Q1 Reference (FR_UFR1)
Q2 Reference (FR_UFR1)
Q3 Reference (FR_UFR1)
Q4 Reference (FR_UFR1)
Q2 Reference (GH_ER2)
Q4 Reference (GH_ER2)
Tests that were not statistically different than reference
Q1 CM_MC2
Q2 EV_HC1
Q3 EV_HC1
Q4 EV_HC1
Q1 EV_MC2
Q4 EV_MC2
Q2 FR_FRCP1
Q3 FR_FRCP1
Q1 GH_ERC
Q2 GH_ERC
Q3 GH_ERC
Q4 GH_ERC
Q1 GH_FR1
Q2 GH_FR1
Q4 GH_FR1
Q1 LC_LCDSSLCC
Tests with significant results
Q2 CM_MC2
Q3 CM_MC2
Q4 CM_MC2
Q1 EV_HC1
Q2 EV_MC2
Q3 EV_MC2
Q1 FR_FRCP1
Q4 FR_FRCP1
Q3 GH_FR1
Q2 LC_LCDSSLCC
Q3 LC_LCDSSLCC
Q4 LC_LCDSSLCC

Abbreviations
% = percent
CaCO3 = calcium carbonate
"-D-" = dissolved concentration
mg/l = milligrams per litre
"-T-" = total concentration
ug/l = micrograms per litre
x 104 cells/mL = times 104 cells per millilitre.

Screening
Concentrations of parameters in 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

TITANIUM-D-mg/l TITANIUM-T-mg/l

TOTAL 
DISSOLVED 

SOLIDS 
(RESIDUE, 

FILTERABLE)-N-
mg/l

TOTAL 
KJELDAHL 

NITROGEN-N-
mg/l

TOTAL ORGANIC 
CARBON-T-mg/l

TOTAL 
SUSPENDED 

SOLIDS, LAB-N-
mg/l

TURBIDITY, LAB-
N-ntu URANIUM-D-mg/l URANIUM-T-mg/l VANADIUM-D-

mg/l VANADIUM-T-mg/l

< 0.010 < 0.010 229 < 0.050 0.69 < 1.0 0.13 0.00047 0.00047 < 0.0010 < 0.0010
< 0.010 < 0.010 229 < 0.050 0.69 < 1.0 0.13 0.00047 0.00047 < 0.0010 < 0.0010
< 0.010 < 0.010 222 < 0.050 < 0.50 < 1.0 0.33 0.00047 0.00047 < 0.0010 < 0.0010
< 0.010 < 0.010 147 0.1 2.1 2.4 1.5 0.00031 0.00033 < 0.00050 < 0.00050
< 0.010 < 0.010 211 0.08 1.0 1.1 0.2 0.00042 0.00042 < 0.00050 < 0.00050
< 0.010 < 0.010 215 0.095 0.6 < 1.0 0.26 0.00047 0.00044 < 0.00050 < 0.00050
< 0.010 < 0.010 191 0.067 1.8 4.4 3.9 0.00079 0.00078 < 0.00050 0.00051
< 0.010 < 0.010 171 < 0.050 < 0.50 < 1.0 0.26 0.00071 0.00072 < 0.00050 < 0.00050

< 0.010 < 0.010 551 < 0.050 0.82 1.7 0.53 0.0022 0.0023 < 0.0010 < 0.0010
0.01 0.01 233 0.13 1.4 2.6 1.2 0.0012 0.0012 0.0005 0.0005

< 0.010 < 0.010 479 0.073 1.6 2.3 0.77 0.0023 0.0023 < 0.00050 < 0.00050
< 0.010 < 0.010 529 0.096 0.74 < 1.0 0.29 0.0026 0.0027 < 0.00050 < 0.00050
0.014 0.013 438 0.13 1.2 1.2 0.31 0.0013 0.0012 < 0.0010 < 0.0010

< 0.010 < 0.010 492 0.14 0.7 1.0 0.36 0.0019 0.0019 < 0.00050 < 0.00050
< 0.010 < 0.010 372 < 0.050 2.2 7.7 2.0 0.0015 0.0016 < 0.00050 0.00054
< 0.010 < 0.010 566 0.14 0.93 2.6 0.47 0.0027 0.0028 < 0.00050 < 0.00050
< 0.010 < 0.010 203 < 0.050 0.5 2.6 0.41 0.00081 0.00084 < 0.0010 < 0.0010
< 0.010 < 0.010 203 0.12 1.3 7.0 1.6 0.00083 0.00084 < 0.00050 0.0007
< 0.010 < 0.010 179 < 0.050 0.79 5.1 1.3 0.00065 0.00071 < 0.00050 0.00058
< 0.010 < 0.010 214 < 0.050 0.52 < 1.0 0.26 0.00077 0.00081 < 0.00050 < 0.00050
0.011 0.011 621 < 0.050 1.1 < 1.0 0.18 0.0022 0.0022 < 0.0010 < 0.0010

< 0.010 < 0.010 398 < 0.050 1.6 3.6 2.2 0.0016 0.0016 < 0.00050 < 0.00050
< 0.010 < 0.010 520 0.091 0.57 < 1.0 0.3 0.0019 0.0019 < 0.00050 < 0.00050
0.014 0.013 690 < 0.050 0.9 < 1.0 0.29 0.0039 0.004 < 0.0010 < 0.0010

< 0.010 0.011 314 0.12 1.8 9.6 5.8 0.0011 0.0011 < 0.00050 0.00088
< 0.010 < 0.010 626 0.1 0.75 1.2 0.61 0.0024 0.0025 < 0.00050 < 0.00050
< 0.010 < 0.010 627 0.11 0.83 6.6 0.99 0.0022 0.0022 < 0.00050 < 0.00050
0.011 0.011 325 0.05 0.84 1.0 0.24 0.0017 0.0017 0.001 0.001

< 0.010 < 0.010 195 0.28 2.5 23 4.7 0.00051 0.00048 < 0.00050 0.0016
< 0.010 < 0.010 477 0.16 0.83 1.2 0.34 0.0019 0.0019 < 0.00050 < 0.00050
0.017 0.017 2580 < 0.050 1.5 < 1.0 0.12 0.015 0.016 < 0.0020 < 0.0020

< 0.010 < 0.010 765 < 0.050 0.81 < 1.0 0.29 0.0038 0.0037 < 0.00050 < 0.00050
< 0.010 < 0.010 473 < 0.050 0.86 1.2 0.33 0.0018 0.0018 < 0.00050 < 0.00050
< 0.010 < 0.010 337 < 0.050 1.52 1.6 0.48 0.002 0.002 < 0.00050 < 0.00050
< 0.010 < 0.010 447 0.12 0.64 1.4 0.35 0.0026 0.0028 < 0.00050 < 0.00050
< 0.010 < 0.010 565 < 0.050 0.99 < 1.0 0.29 0.00375 0.00395 < 0.0025 < 0.0025

0.01 0.01 690.00 0.14 2.17 7.70 3.89 0.00 0.00 0.00 0.00



Table D‐2. P. subcapitata  cell yield paired with water quality

Quarter Sample ID

References
Q1 Reference (FR_UFR1)
Q1 Reference (FR_UFR1)
Q1 Reference (FR_UFR1)
Q2 Reference (FR_UFR1)
Q3 Reference (FR_UFR1)
Q4 Reference (FR_UFR1)
Q2 Reference (GH_ER2)
Q4 Reference (GH_ER2)
Tests that were not statistically different than reference
Q1 CM_MC2
Q2 EV_HC1
Q3 EV_HC1
Q4 EV_HC1
Q1 EV_MC2
Q4 EV_MC2
Q2 FR_FRCP1
Q3 FR_FRCP1
Q1 GH_ERC
Q2 GH_ERC
Q3 GH_ERC
Q4 GH_ERC
Q1 GH_FR1
Q2 GH_FR1
Q4 GH_FR1
Q1 LC_LCDSSLCC
Tests with significant results
Q2 CM_MC2
Q3 CM_MC2
Q4 CM_MC2
Q1 EV_HC1
Q2 EV_MC2
Q3 EV_MC2
Q1 FR_FRCP1
Q4 FR_FRCP1
Q3 GH_FR1
Q2 LC_LCDSSLCC
Q3 LC_LCDSSLCC
Q4 LC_LCDSSLCC

Abbreviations
% = percent
CaCO3 = calcium carbonate
"-D-" = dissolved concentration
mg/l = milligrams per litre
"-T-" = total concentration
ug/l = micrograms per litre
x 104 cells/mL = times 104 cells per millilitre.

Screening
Concentrations of parameters in 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

ZINC-D-mg/l ZINC-T-mg/l

< 0.0030 < 0.0030
< 0.0030 < 0.0030
< 0.0030 < 0.0030
< 0.0030 < 0.0030
< 0.0030 < 0.0030
< 0.0030 < 0.0030
< 0.0030 < 0.0030
< 0.0030 < 0.0030

< 0.0030 0.0032
0.003 0.003

< 0.0030 < 0.0030
< 0.0030 < 0.0030
0.0041 < 0.0030

< 0.0030 < 0.0030
< 0.0030 < 0.0030
< 0.0030 < 0.0030
< 0.0030 0.0041
< 0.0030 < 0.0030
< 0.0030 < 0.0030
< 0.0030 < 0.0030
< 0.0030 < 0.0030
< 0.0030 < 0.0030
< 0.0030 < 0.0030
0.0038 0.0039

0.0031 0.0059
< 0.0030 < 0.0030
< 0.0030 < 0.0030

0.003 0.003
< 0.0030 0.0041
< 0.0030 0.0031
< 0.0030 < 0.0060
< 0.0030 < 0.0030
< 0.0030 < 0.0030
0.0061 0.0066
0.0092 0.011
0.0081 < 0.015

0.00 0.00



Table D‐3. H. azteca  dry weight paired with water quality

Quarter Sample ID Mean Dry 
Weight (mg)

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

ALUMINUM-T-
mg/l

ANTIMONY-D-
mg/l ANTIMONY-T-mg/l ARSENIC-D-mg/l ARSENIC-T-mg/l

References
Q1 Reference (FR_UFR1) 0.76 1.0 135 4.3 1.0 139 0.0033 0.024 0.0001 0.0001 0.0001 0.00012
Q2 Reference (FR_UFR1) 0.97 1.0 114 2.8 1.0 116 0.0048 0.049 0.0001 0.0001 0.00011 0.00013
Q3 Reference (FR_UFR1) 0.59 1.0 153 6.8 1.0 160 0.003 0.0086 0.0001 0.00011 0.00011 0.00016
Q4 Reference (FR_UFR1) 0.8 1.0 140 5.2 1.0 146 0.003 0.0056 0.0001 0.0001 0.0001 0.00011
Tests that were not statistically different than reference
Q1 CM_MC2 0.68 1.0 172 4.1 1.0 176 0.0063 0.2 0.00013 0.00015 0.00016 0.00026
Q2 CM_MC2 0.92 1.1 132 3.7 1.0 136 0.012 0.66 0.00011 0.00013 0.00016 0.00049
Q4 CM_MC2 0.61 1.0 189 6.3 1.0 195 0.0031 0.05 0.00015 0.00017 0.00017 0.00023
Q1 FR_FRCP1 0.76 1.0 217 9.1 1.0 226 0.003 0.024 0.00036 0.00037 0.0001 0.00013
Q3 FR_FRCP1 0.65 1.0 196 11 1.0 207 0.003 0.0082 0.00026 0.00029 0.0001 0.00017
Q4 FR_FRCP1 0.71 1.0 211 2.7 1.0 213 0.0032 0.0046 0.00025 0.00028 0.0001 0.00011
Q1 GH_FR1 0.84 1.0 197 7.5 1.0 204 0.003 0.069 0.0002 0.00021 0.0001 0.00015
Q2 GH_FR1 0.83 1.0 153 4.9 1.0 158 0.003 0.054 0.00015 0.00016 0.0001 0.00016
Q3 GH_FR1 0.51 1.0 177 8.5 1.0 185 0.003 0.032 0.00017 0.00021 0.00011 0.00016
Q4 GH_FR1 0.74 1.0 187 5.8 1.0 193 0.003 0.0037 0.00012 0.00015 0.0001 0.00012
Tests with significant results
Q3 CM_MC2 0.29 1.1 201 8.6 1.0 210 0.003 0.01 0.0002 0.00021 0.00019 0.00023
Q2 FR_FRCP1 0.76 1.0 137 5.0 1.0 142 0.003 0.045 0.00021 0.00022 0.0001 0.00013

Abbreviations
% = percent
CaCO3 = calcium carbonate
"-D-" = dissolved concentration
mg = milligrams
mg/l = milligrams per litre
"-T-" = total concentration
ug/l = micrograms per litre.

1.1 217 11 1.0 226 0.012 0.66 0.00036 0.00037 0.00017 0.00049
Screening
Concentrations of parameters in 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



Table D‐3. H. azteca  dry weight paired with water quality

Quarter Sample ID

References
Q1 Reference (FR_UFR1)
Q2 Reference (FR_UFR1)
Q3 Reference (FR_UFR1)
Q4 Reference (FR_UFR1)
Tests that were not statistically different than reference
Q1 CM_MC2
Q2 CM_MC2
Q4 CM_MC2
Q1 FR_FRCP1
Q3 FR_FRCP1
Q4 FR_FRCP1
Q1 GH_FR1
Q2 GH_FR1
Q3 GH_FR1
Q4 GH_FR1
Tests with significant results
Q3 CM_MC2
Q2 FR_FRCP1

Abbreviations
% = percent
CaCO3 = calcium carbonate
"-D-" = dissolved concentration
mg = milligrams
mg/l = milligrams per litre
"-T-" = total concentration
ug/l = micrograms per litre.

Screening
Concentrations of parameters in 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

BARIUM-D-mg/l BARIUM-T-mg/l BERYLLIUM-D-
mg/l

BERYLLIUM-T-
mg/l BISMUTH-D-mg/l BISMUTH-T-mg/l BORON-D-mg/l BORON-T-mg/l BROMIDE-D-mg/l CADMIUM-D-mg/l CADMIUM-T-mg/l

0.07 0.072 0.0001 0.0001 0.00032 0.00032 0.01 0.01 0.05 0.0000097 0.000011
0.043 0.043 0.0001 0.0001 0.00005 0.00005 0.01 0.01 0.05 0.0000057 0.0000086
0.081 0.082 0.0001 0.0001 0.00005 0.00005 0.01 0.01 0.05 0.0000081 0.000012
0.073 0.074 0.0001 0.0001 0.00005 0.00005 0.01 0.01 0.05 0.0000065 0.0000085

0.059 0.061 0.0001 0.0001 0.00032 0.00032 0.019 0.021 0.06 0.00002 0.000034
0.042 0.048 0.0001 0.00011 0.00005 0.00005 0.014 0.017 0.05 0.000035 0.000088
0.074 0.074 0.0001 0.0001 0.00005 0.00005 0.024 0.027 0.25 0.000012 0.000019
0.087 0.089 0.0001 0.0001 0.00032 0.00032 0.013 0.013 0.27 0.000037 0.000074
0.078 0.079 0.0001 0.0001 0.00005 0.00005 0.013 0.014 0.25 0.000043 0.000052
0.08 0.08 0.0001 0.0001 0.00005 0.00005 0.011 0.012 0.25 0.000043 0.000058
0.11 0.11 0.0001 0.0001 0.00032 0.00032 0.01 0.01 0.1 0.000021 0.000027

0.083 0.084 0.0001 0.0001 0.00005 0.00005 0.01 0.01 0.075 0.00002 0.000028
0.099 0.1 0.0001 0.0001 0.00005 0.00005 0.01 0.011 0.067 0.000018 0.000023
0.11 0.11 0.0001 0.0001 0.00005 0.00005 0.01 0.012 0.25 0.000017 0.000019

0.077 0.078 0.0001 0.0001 0.00005 0.00005 0.027 0.027 0.21 0.0000091 0.000017
0.06 0.061 0.0001 0.0001 0.00005 0.00005 0.01 0.01 0.05 0.000025 0.000039

0.11 0.11 0.0001 0.00011 0.00032 0.00032 0.024 0.027 0.27 0.000043 0.000088



Table D‐3. H. azteca  dry weight paired with water quality

Quarter Sample ID

References
Q1 Reference (FR_UFR1)
Q2 Reference (FR_UFR1)
Q3 Reference (FR_UFR1)
Q4 Reference (FR_UFR1)
Tests that were not statistically different than reference
Q1 CM_MC2
Q2 CM_MC2
Q4 CM_MC2
Q1 FR_FRCP1
Q3 FR_FRCP1
Q4 FR_FRCP1
Q1 GH_FR1
Q2 GH_FR1
Q3 GH_FR1
Q4 GH_FR1
Tests with significant results
Q3 CM_MC2
Q2 FR_FRCP1

Abbreviations
% = percent
CaCO3 = calcium carbonate
"-D-" = dissolved concentration
mg = milligrams
mg/l = milligrams per litre
"-T-" = total concentration
ug/l = micrograms per litre.

Screening
Concentrations of parameters in 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

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 COBALT-D-mg/l COBALT-T-mg/l CONDUCTIVITY, 

LAB-N-us/cm COPPER-D-mg/l COPPER-T-mg/l

51 52 1.3 1.0 0.00013 0.00019 0.0001 0.0001 328 0.0005 0.0005
37 37 1.8 1.0 0.00011 0.00026 0.0001 0.0001 234 0.0005 0.0005
57 58 1.0 1.0 0.0001 0.00014 0.0001 0.0001 348 0.0005 0.0005
55 56 0.55 1.0 0.00012 0.00018 0.0001 0.0001 356 0.0005 0.0005

80 82 1.6 2.4 0.00015 0.00046 0.00047 0.00072 599 0.0005 0.00062
59 60 1.5 1.4 0.00023 0.001 0.0003 0.00083 457 0.0005 0.0013

108 107 1.2 3.4 0.00016 0.00026 0.00051 0.0006 821 0.0005 0.00059
144 148 1.2 2.4 0.00011 0.00017 0.00012 0.00014 1113 0.0005 0.0005
122 123 0.92 1.6 0.0001 0.00014 0.0001 0.0001 925 0.0005 0.0005
140 141 0.78 2.4 0.00012 0.00016 0.0001 0.0001 1100 0.0005 0.0005
112 113 1.5 2.7 0.00011 0.00022 0.00011 0.00017 823 0.0005 0.00051
80 80 1.4 1.6 0.00013 0.00024 0.0001 0.0001 581 0.0005 0.0005
92 92 0.89 1.5 0.00011 0.0002 0.0001 0.0001 686 0.0005 0.0005

106 107 0.66 2.0 0.00012 0.00017 0.0001 0.0001 783 0.0005 0.0005

119 121 0.99 2.8 0.00014 0.00017 0.00018 0.00021 939 0.0005 0.0005
73 73 1.4 1.1 0.00011 0.00019 0.0001 0.00011 568 0.0005 0.0005

144 148 1.8 3.4 0.00023 0.001 0.00051 0.00083 1113 0.0005 0.0013



Table D‐3. H. azteca  dry weight paired with water quality

Quarter Sample ID

References
Q1 Reference (FR_UFR1)
Q2 Reference (FR_UFR1)
Q3 Reference (FR_UFR1)
Q4 Reference (FR_UFR1)
Tests that were not statistically different than reference
Q1 CM_MC2
Q2 CM_MC2
Q4 CM_MC2
Q1 FR_FRCP1
Q3 FR_FRCP1
Q4 FR_FRCP1
Q1 GH_FR1
Q2 GH_FR1
Q3 GH_FR1
Q4 GH_FR1
Tests with significant results
Q3 CM_MC2
Q2 FR_FRCP1

Abbreviations
% = percent
CaCO3 = calcium carbonate
"-D-" = dissolved concentration
mg = milligrams
mg/l = milligrams per litre
"-T-" = total concentration
ug/l = micrograms per litre.

Screening
Concentrations of parameters in 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

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

0.14 180 0.01 0.017 0.00005 0.00005 0.0013 0.0013 13 13 3.6
0.15 131 0.01 0.036 0.00005 0.00005 0.0011 0.0012 9.2 9.2 2.6
0.15 199 0.01 0.011 0.00005 0.00005 0.0018 0.0021 14 14 3.9
0.15 193 0.01 0.01 0.00005 0.00005 0.0014 0.0013 14 14 3.9

0.11 333 0.01 0.21 0.00005 0.00014 0.0081 0.0084 32 33 7.0
0.099 240 0.015 0.85 0.00005 0.00058 0.0062 0.0069 23 23 5.0
0.11 456 0.01 0.053 0.00005 0.000063 0.012 0.012 46 46 9.4
0.18 679 0.01 0.035 0.00005 0.000053 0.043 0.043 77 78 14
0.2 541 0.01 0.019 0.00005 0.00005 0.035 0.036 58 59 11
0.18 650 0.01 0.021 0.00005 0.00005 0.04 0.041 73 74 13
0.15 479 0.01 0.065 0.00005 0.000063 0.014 0.014 48 49 9.7
0.17 329 0.01 0.077 0.00005 0.000071 0.015 0.015 31 32 6.4
0.18 385 0.01 0.052 0.00005 0.000062 0.015 0.015 38 38 7.8
0.16 445 0.01 0.011 0.00005 0.00005 0.016 0.016 44 45 8.9

0.12 534 0.01 0.012 0.00005 0.00005 0.014 0.015 57 58 11
0.2 308 0.01 0.064 0.00005 0.000082 0.018 0.019 30 30 5.9

0.2 679 0.015 0.85 0.00005 0.00058 0.043 0.043 77 78 14



Table D‐3. H. azteca  dry weight paired with water quality

Quarter Sample ID

References
Q1 Reference (FR_UFR1)
Q2 Reference (FR_UFR1)
Q3 Reference (FR_UFR1)
Q4 Reference (FR_UFR1)
Tests that were not statistically different than reference
Q1 CM_MC2
Q2 CM_MC2
Q4 CM_MC2
Q1 FR_FRCP1
Q3 FR_FRCP1
Q4 FR_FRCP1
Q1 GH_FR1
Q2 GH_FR1
Q3 GH_FR1
Q4 GH_FR1
Tests with significant results
Q3 CM_MC2
Q2 FR_FRCP1

Abbreviations
% = percent
CaCO3 = calcium carbonate
"-D-" = dissolved concentration
mg = milligrams
mg/l = milligrams per litre
"-T-" = total concentration
ug/l = micrograms per litre.

Screening
Concentrations of parameters in 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

MAJOR CATION 
SUM-N-meq/l

MANGANESE-D-
mg/l

MANGANESE-T-
mg/l MERCURY-D-mg/l MERCURY-T-mg/l MOLYBDENUM-D-

mg/l
MOLYBDENUM-T-

mg/l NICKEL-D-mg/l NICKEL-T-mg/l
NITRATE 

NITROGEN (NO3), 
AS N-N-mg/l

NITRITE 
NITROGEN (NO2), 

AS N-N-mg/l

3.6 0.00062 0.001 0.000009 0.000009 0.00057 0.00057 0.0005 0.0005 0.12 0.001
2.7 0.00069 0.0022 0.000005 0.000005 0.00056 0.0006 0.0005 0.0005 0.03 0.001
4.0 0.00068 0.0013 0.000005 0.000005 0.00064 0.00065 0.0005 0.0005 0.048 0.001
3.9 0.00016 0.00031 0.000005 0.000005 0.00061 0.00059 0.0005 0.0005 0.074 0.001

7.0 0.0038 0.011 0.000009 0.000009 0.00092 0.00096 0.0061 0.0067 1.6 0.01
5.0 0.0027 0.028 0.000005 0.000007 0.00077 0.00097 0.006 0.0081 1.1 0.0029
9.6 0.0039 0.0065 0.000005 0.0000051 0.0011 0.0011 0.0087 0.009 2.4 0.034
14 0.0069 0.01 0.000009 0.000009 0.002 0.002 0.0073 0.0077 15 0.014
11 0.0052 0.0071 0.000005 0.000005 0.0015 0.0015 0.0056 0.0058 10 0.0071
13 0.0076 0.0089 0.000005 0.000005 0.0015 0.0015 0.007 0.0072 16 0.0053
9.7 0.0023 0.0043 0.000009 0.000009 0.0012 0.0012 0.0037 0.0039 11 0.0038
6.7 0.00099 0.0047 0.000005 0.000005 0.00099 0.00099 0.0016 0.0018 7.8 0.003
7.8 0.002 0.0057 0.000005 0.000005 0.00099 0.001 0.0015 0.0016 9.6 0.006
9.0 0.0012 0.0016 0.000005 0.000005 0.00094 0.00098 0.0015 0.0015 10 0.005

11 0.00076 0.0017 0.000005 0.000005 0.0011 0.0011 0.012 0.013 3.2 0.0068
6.2 0.0027 0.0079 0.000005 0.000005 0.0012 0.0012 0.0018 0.0021 8.1 0.0046

14 0.0076 0.028 0.000009 0.000009 0.002 0.002 0.0087 0.009 16 0.034



Table D‐3. H. azteca  dry weight paired with water quality

Quarter Sample ID

References
Q1 Reference (FR_UFR1)
Q2 Reference (FR_UFR1)
Q3 Reference (FR_UFR1)
Q4 Reference (FR_UFR1)
Tests that were not statistically different than reference
Q1 CM_MC2
Q2 CM_MC2
Q4 CM_MC2
Q1 FR_FRCP1
Q3 FR_FRCP1
Q4 FR_FRCP1
Q1 GH_FR1
Q2 GH_FR1
Q3 GH_FR1
Q4 GH_FR1
Tests with significant results
Q3 CM_MC2
Q2 FR_FRCP1

Abbreviations
% = percent
CaCO3 = calcium carbonate
"-D-" = dissolved concentration
mg = milligrams
mg/l = milligrams per litre
"-T-" = total concentration
ug/l = micrograms per litre.

Screening
Concentrations of parameters in 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

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 SELENIUM-D-ug/l SELENIUM-T-ug/l SILICON-D-mg/l SILICON-T-mg/l

0.005 0.003 336 8.3 0.005 0.4 0.42 0.72 0.77 1.7 1.8
0.005 0.003 383 8.3 0.007 0.34 0.36 0.45 0.5 1.7 1.8
0.005 0.0036 362 8.4 0.0033 0.52 0.54 0.49 0.49 2.1 2.2
0.005 0.0015 377 8.4 0.0024 0.39 0.39 0.65 0.67 1.5 1.6

0.0079 0.0015 359 8.3 0.014 1.1 1.2 4.3 4.3 2.0 2.5
0.0068 0.0017 363 8.4 0.062 0.83 1.1 3.9 3.9 1.9 3.1
0.016 0.0012 373 8.4 0.0081 1.4 1.4 5.2 5.2 2.1 2.2
0.019 0.001 305 8.4 0.004 2.1 2.2 112 113 1.9 2.0
0.0064 0.001 364 8.4 0.0022 1.9 1.9 72 73 2.0 2.1
0.005 0.001 379 8.3 0.002 1.9 2.0 91 91 1.8 1.8
0.005 0.0014 343 8.3 0.0061 1.3 1.3 50 49 2.3 2.4
0.0054 0.001 444 8.4 0.009 1.0 1.1 30 30 1.7 1.8
0.0062 0.001 393 8.3 0.0031 1.2 1.2 37 37 2.0 2.1
0.005 0.0011 354 8.4 0.0022 1.2 1.2 42 42 2.2 2.2

0.0062 0.001 404 8.3 0.0029 1.7 1.8 7.9 8.1 1.9 1.9
0.011 0.0012 397 8.4 0.01 1.2 1.2 30 30 1.5 1.6

0.019 0.0036 444 8.4 0.062 2.1 2.2 112 113 2.3 3.1



Table D‐3. H. azteca  dry weight paired with water quality

Quarter Sample ID

References
Q1 Reference (FR_UFR1)
Q2 Reference (FR_UFR1)
Q3 Reference (FR_UFR1)
Q4 Reference (FR_UFR1)
Tests that were not statistically different than reference
Q1 CM_MC2
Q2 CM_MC2
Q4 CM_MC2
Q1 FR_FRCP1
Q3 FR_FRCP1
Q4 FR_FRCP1
Q1 GH_FR1
Q2 GH_FR1
Q3 GH_FR1
Q4 GH_FR1
Tests with significant results
Q3 CM_MC2
Q2 FR_FRCP1

Abbreviations
% = percent
CaCO3 = calcium carbonate
"-D-" = dissolved concentration
mg = milligrams
mg/l = milligrams per litre
"-T-" = total concentration
ug/l = micrograms per litre.

Screening
Concentrations of parameters in 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

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

0.00001 0.00001 0.71 0.71 0.084 0.085 38 0.00001 0.00001 0.0001 0.0001
0.00001 0.00001 0.57 0.58 0.063 0.066 14 0.00001 0.00001 0.0001 0.0001
0.00001 0.00001 0.72 0.74 0.095 0.097 36 0.00001 0.000016 0.0001 0.0001
0.00001 0.00001 0.68 0.68 0.092 0.091 47 0.00001 0.00001 0.0001 0.0001

0.00001 0.00001 6.9 6.9 0.22 0.23 159 0.00001 0.000017 0.0001 0.0001
0.00001 0.000013 3.8 3.9 0.15 0.16 103 0.00001 0.000034 0.0001 0.0001
0.00001 0.00001 9.5 9.5 0.29 0.29 252 0.000011 0.000012 0.0001 0.0001
0.00001 0.00001 2.4 2.5 0.17 0.17 407 0.000013 0.000013 0.0001 0.0001
0.00001 0.00001 1.7 1.8 0.15 0.15 291 0.000011 0.00001 0.0001 0.0001
0.00001 0.00001 2.0 2.1 0.17 0.17 364 0.00001 0.00001 0.0001 0.0001
0.00001 0.00001 2.3 2.4 0.15 0.15 230 0.00001 0.00001 0.0001 0.0001
0.00001 0.00001 1.6 1.6 0.11 0.11 129 0.00001 0.00001 0.0001 0.0001
0.00001 0.00001 1.8 1.9 0.13 0.13 160 0.00001 0.00001 0.0001 0.00012
0.00001 0.00001 2.0 2.1 0.15 0.15 202 0.00001 0.00001 0.0001 0.0001

0.00001 0.00001 10 10 0.31 0.32 325 0.000019 0.000018 0.0001 0.0001
0.00001 0.00001 1.2 1.2 0.10 0.1 119 0.00001 0.00001 0.0001 0.0001

0.00001 0.000013 9.5 9.5 0.29 0.29 407 0.000013 0.000034 0.0001 0.00012



Table D‐3. H. azteca  dry weight paired with water quality

Quarter Sample ID

References
Q1 Reference (FR_UFR1)
Q2 Reference (FR_UFR1)
Q3 Reference (FR_UFR1)
Q4 Reference (FR_UFR1)
Tests that were not statistically different than reference
Q1 CM_MC2
Q2 CM_MC2
Q4 CM_MC2
Q1 FR_FRCP1
Q3 FR_FRCP1
Q4 FR_FRCP1
Q1 GH_FR1
Q2 GH_FR1
Q3 GH_FR1
Q4 GH_FR1
Tests with significant results
Q3 CM_MC2
Q2 FR_FRCP1

Abbreviations
% = percent
CaCO3 = calcium carbonate
"-D-" = dissolved concentration
mg = milligrams
mg/l = milligrams per litre
"-T-" = total concentration
ug/l = micrograms per litre.

Screening
Concentrations of parameters in 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

TITANIUM-D-mg/l TITANIUM-T-mg/l

TOTAL 
DISSOLVED 

SOLIDS 
(RESIDUE, 

FILTERABLE)-N-
mg/l

TOTAL 
KJELDAHL 

NITROGEN-N-
mg/l

TOTAL ORGANIC 
CARBON-T-mg/l

TOTAL 
SUSPENDED 

SOLIDS, LAB-N-
mg/l

TURBIDITY, LAB-
N-ntu URANIUM-D-mg/l URANIUM-T-mg/l VANADIUM-D-

mg/l VANADIUM-T-mg/l

0.01 0.01 203 0.075 1.1 1.1 0.69 0.00044 0.00044 0.0008 0.0008
0.01 0.01 141 0.094 2.0 2.0 1.4 0.00031 0.00031 0.0005 0.0005
0.01 0.01 221 0.06 0.84 1.0 0.24 0.00043 0.00044 0.0005 0.00053
0.01 0.01 217 0.065 0.6 1.0 0.22 0.00045 0.00045 0.0005 0.0005

0.01 0.014 408 0.12 1.9 10 6.1 0.0015 0.0015 0.0008 0.00092
0.01 0.018 308 0.18 2.2 32 16 0.0011 0.0011 0.0005 0.0016

0.011 0.012 571 0.14 1.4 4.1 2.0 0.0024 0.0023 0.0005 0.00053
0.013 0.014 866 0.05 1.3 1.9 1.3 0.0041 0.0042 0.0008 0.0008
0.01 0.01 703 0.13 0.96 1.0 0.23 0.0032 0.0033 0.0005 0.0005

0.011 0.011 836 0.1 0.88 1.1 0.37 0.0042 0.0043 0.0005 0.0005
0.012 0.014 574 0.12 1.9 2.5 3.6 0.0022 0.0023 0.0008 0.00083
0.01 0.01 386 0.073 1.6 4.4 1.8 0.0015 0.0015 0.0005 0.00056
0.01 0.01 508 0.12 0.89 8.3 1.9 0.0018 0.0019 0.0005 0.00051
0.01 0.011 545 0.11 0.7 1.0 0.27 0.002 0.0021 0.0005 0.0005

0.01 0.01 725 0.14 1.1 1.3 0.48 0.0029 0.003 0.0005 0.0005
0.01 0.01 374 0.05 1.7 5.4 1.4 0.0016 0.0016 0.0005 0.00051

0.013 0.018 866 0.18 2.2 32 16 0.0042 0.0043 0.0008 0.0016



Table D‐3. H. azteca  dry weight paired with water quality

Quarter Sample ID

References
Q1 Reference (FR_UFR1)
Q2 Reference (FR_UFR1)
Q3 Reference (FR_UFR1)
Q4 Reference (FR_UFR1)
Tests that were not statistically different than reference
Q1 CM_MC2
Q2 CM_MC2
Q4 CM_MC2
Q1 FR_FRCP1
Q3 FR_FRCP1
Q4 FR_FRCP1
Q1 GH_FR1
Q2 GH_FR1
Q3 GH_FR1
Q4 GH_FR1
Tests with significant results
Q3 CM_MC2
Q2 FR_FRCP1

Abbreviations
% = percent
CaCO3 = calcium carbonate
"-D-" = dissolved concentration
mg = milligrams
mg/l = milligrams per litre
"-T-" = total concentration
ug/l = micrograms per litre.

Screening
Concentrations of parameters in 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

ZINC-D-mg/l ZINC-T-mg/l

0.003 0.0032
0.003 0.003
0.003 0.003
0.003 0.003

0.003 0.0036
0.0035 0.0091
0.003 0.003
0.003 0.0031
0.003 0.003
0.003 0.003
0.003 0.003
0.003 0.003
0.003 0.003
0.003 0.003

0.003 0.003
0.003 0.003

0.0035 0.0091



Table D‐4. O. mykiss  endpoints paired with water quality

Quarter Sample ID Mean 
Survival (%)

Mean 
Viability (%)

Mean 
Length 
(mm)

Mean Wet 
Weight (mg)

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

ALUMINUM-T-
mg/l

ANTIMONY-D-
mg/l ANTIMONY-T-mg/l

References
Q2 Reference (FR_UFR1) 77.6 72.6 18.7 97.7 1.00 114 3.62 1.00 118 0.0075 0.0594 0.00010 0.00010
Q4 Reference (FR_UFR1) 83.2 83.2 19.0 81.3 1.00 140 5.20 1.00 146 0.0030 0.00556 0.00010 0.00010
Q2 Reference (GH_ER2) 53.6 53.6 18.0 91.3 1.12 146 4.18 1.00 150 0.0030 0.0824 0.00010 0.00010
Q4 Reference (GH_ER2) 86.8 86.8 18.4 78.8 1.00 146 1.70 1.00 147 0.0030 0.0139 0.00010 0.00010
Tests that were not statistically different than reference
Q2 CM_MC2 68.8 68.8 20.4 99.0 1.06 132 3.68 1.00 138 0.0122 0.578 0.000188 0.000156
Q2 EV_MC2 86.5 84.8 20.3 101 1.18 100 3.46 1.00 104 0.00652 0.662 0.000136 0.000166
Q4 EV_MC2 80.8 79.2 18.7 78.0 1.50 166 1.55 1.00 167 0.00683 0.0807 0.00026 0.00029
Q2 FR_FRCP1 73.9 72.3 20.0 106 1.00 139 5.88 1.00 145 0.0030 0.0471 0.000216 0.000224
Q2 GH_ERC 58.0 56.3 17.5 91.0 1.00 148 4.54 1.00 153 0.00322 0.209 0.00010 0.00010
Q2 GH_FR1 75.5 75.5 18.8 94.7 1.00 150 5.70 1.00 156 0.0030 0.0505 0.000162 0.000172
Q2 LC_LCDSSLCC 78.3 75.0 19.8 99.7 1.14 116 4.69 1.00 121 0.0030 0.041 0.000142 0.000155
Q4 LC_LCDSSLCC 81.6 80.8 18.6 82.2 1.00 199 1.00 1.00 199 0.0030 0.0052 0.00028 0.00032
Tests with significant results for survival and viability
Q4 CM_MC2 75.9 75.1 19.0 82.1 1.00 189 6.32 1.00 195 0.00306 0.0502 0.000154 0.000168
Q4 EV_HC1 76.2 74.5 18.7 80.1 1.00 188 8.30 1.00 197 0.0032 0.0226 0.00010 0.000108
Q4 FR_FRCP1 67.5 66.7 18.3 79.8 1.00 211 2.72 1.00 213 0.00316 0.00462 0.00025 0.000282
Q4 GH_ERC 71.3 68.8 18.4 76.1 1.00 151 1.70 1.00 152 0.0031 0.00893 0.00010 0.00010
Q4 GH_FR1 74.2 73.3 17.9 78.2 1.00 187 5.80 1.00 193 0.0030 0.00366 0.00012 0.00015
Tests with significant results for length
Q4 FR_FRCP1 67.5 66.7 18.3 79.8 1.00 211 2.72 1.00 213 0.00316 0.00462 0.00025 0.000282
Q4 GH_ERC 71.3 68.8 18.4 76.1 1.00 151 1.70 1.00 152 0.0031 0.00893 0.00010 0.00010
Q4 GH_FR1 74.2 73.3 17.9 78.2 1.00 187 5.80 1.00 193 0.0030 0.00366 0.00012 0.00015
Tests with significant results for weight
Q2 EV_HC1 69.4 68.6 18.0 88.2 1.22 107 6.36 1.00 113 0.00308 0.0545 0.00010 0.000103
Q4 GH_ERC 71.3 68.8 18.4 76.1 1.00 151 1.70 1.00 152 0.0031 0.00893 0.00010 0.00010

Abbreviations
% = percent
CaCO3 = calcium carbonate
"-D-" = dissolved concentration
mg = milligrams
mg/l = milligrams per litre
mm = millimetres
n/a = not applicable
"-T-" = total concentration
ug/l = micrograms per litre.

Screening

Concentrations of parameters in 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 for that endpoint.



Table D‐4. O. mykiss  endpoints paired with water quality

Quarter Sample ID

References
Q2 Reference (FR_UFR1)
Q4 Reference (FR_UFR1)
Q2 Reference (GH_ER2)
Q4 Reference (GH_ER2)
Tests that were not statistically different than reference
Q2 CM_MC2
Q2 EV_MC2
Q4 EV_MC2
Q2 FR_FRCP1
Q2 GH_ERC
Q2 GH_FR1
Q2 LC_LCDSSLCC
Q4 LC_LCDSSLCC
Tests with significant results for survival and viability
Q4 CM_MC2
Q4 EV_HC1
Q4 FR_FRCP1
Q4 GH_ERC
Q4 GH_FR1
Tests with significant results for length
Q4 FR_FRCP1
Q4 GH_ERC
Q4 GH_FR1
Tests with significant results for weight
Q2 EV_HC1
Q4 GH_ERC

Abbreviations
% = percent
CaCO3 = calcium carbonate
"-D-" = dissolved concentration
mg = milligrams
mg/l = milligrams per litre
mm = millimetres
n/a = not applicable
"-T-" = total concentration
ug/l = micrograms per litre.

Screening

Concentrations of parameters in 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 for that endpoint.

ARSENIC-D-mg/l ARSENIC-T-mg/l BARIUM-D-mg/l BARIUM-T-mg/l BERYLLIUM-D-
mg/l

BERYLLIUM-T-
mg/l BISMUTH-D-mg/l BISMUTH-T-mg/l BORON-D-mg/l BORON-T-mg/l BROMIDE-D-mg/l

0.000104 0.000128 0.0431 0.0434 0.00010 0.00010 0.000050 0.000050 0.010 0.010 0.050
0.00010 0.000108 0.0732 0.0741 0.00010 0.00010 0.000050 0.000050 0.010 0.010 0.050
0.00011 0.000162 0.0444 0.0457 0.00010 0.00010 0.000050 0.000050 0.010 0.010 0.050
0.00010 0.000115 0.0474 0.0484 0.00010 0.00010 0.000050 0.000050 0.010 0.010 0.050

0.000228 0.000492 0.0426 0.049 0.00018 0.000138 0.00054 0.00054 0.0212 0.0182 0.050
0.000176 0.000544 0.0635 0.0765 0.00010 0.000118 0.000050 0.000050 0.010 0.0102 0.050
0.000158 0.000215 0.11 0.111 0.00010 0.00010 0.000050 0.000050 0.0125 0.0133 0.100
0.00010 0.000132 0.063 0.064 0.00010 0.00010 0.000050 0.000050 0.010 0.010 0.050
0.000104 0.000242 0.0491 0.051 0.00010 0.00010 0.000050 0.000050 0.010 0.010 0.050
0.000102 0.000154 0.0852 0.0861 0.00010 0.00010 0.000050 0.000050 0.010 0.010 0.070
0.000116 0.000159 0.0348 0.0354 0.00010 0.00010 0.000050 0.000050 0.010 0.0102 0.060
0.00010 0.00013 0.0831 0.0865 0.00010 0.00010 0.000050 0.000050 0.015 0.016 0.25

0.00017 0.000228 0.0741 0.0743 0.00010 0.00010 0.000050 0.000050 0.0244 0.0274 0.25
0.000148 0.000183 0.0632 0.0643 0.00010 0.00010 0.000050 0.000050 0.010 0.0103 0.20
0.00010 0.000114 0.0796 0.0802 0.00010 0.00010 0.000050 0.000050 0.0114 0.0124 0.25
0.00010 0.000118 0.060 0.060 0.00010 0.00010 0.000050 0.000050 0.010 0.010 0.050
0.000102 0.00012 0.114 0.112 0.00010 0.00010 0.000050 0.000050 0.0104 0.0122 0.25

0.00010 0.000114 0.0796 0.0802 0.00010 0.00010 0.000050 0.000050 0.0114 0.0124 0.25
0.00010 0.000118 0.060 0.060 0.00010 0.00010 0.000050 0.000050 0.010 0.010 0.050
0.000102 0.00012 0.114 0.112 0.00010 0.00010 0.000050 0.000050 0.0104 0.0122 0.25

0.00013 0.000167 0.0268 0.0277 0.00010 0.00010 0.000050 0.000050 0.010 0.0101 0.0567
0.00010 0.000118 0.060 0.060 0.00010 0.00010 0.000050 0.000050 0.010 0.010 0.050



Table D‐4. O. mykiss  endpoints paired with water quality

Quarter Sample ID

References
Q2 Reference (FR_UFR1)
Q4 Reference (FR_UFR1)
Q2 Reference (GH_ER2)
Q4 Reference (GH_ER2)
Tests that were not statistically different than reference
Q2 CM_MC2
Q2 EV_MC2
Q4 EV_MC2
Q2 FR_FRCP1
Q2 GH_ERC
Q2 GH_FR1
Q2 LC_LCDSSLCC
Q4 LC_LCDSSLCC
Tests with significant results for survival and viability
Q4 CM_MC2
Q4 EV_HC1
Q4 FR_FRCP1
Q4 GH_ERC
Q4 GH_FR1
Tests with significant results for length
Q4 FR_FRCP1
Q4 GH_ERC
Q4 GH_FR1
Tests with significant results for weight
Q2 EV_HC1
Q4 GH_ERC

Abbreviations
% = percent
CaCO3 = calcium carbonate
"-D-" = dissolved concentration
mg = milligrams
mg/l = milligrams per litre
mm = millimetres
n/a = not applicable
"-T-" = total concentration
ug/l = micrograms per litre.

Screening

Concentrations of parameters in 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 for that endpoint.

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 COBALT-D-mg/l COBALT-T-mg/l CONDUCTIVITY, 

LAB-N-us/cm

0.0000066 0.00000986 37.7 37.7 1.89 1.00 0.000118 0.00026 0.00010 0.00010 239
0.00000652 0.00000854 54.7 56.0 0.546 1.02 0.00012 0.000184 0.00010 0.00010 356
0.00000564 0.0000167 47.6 49.1 1.12 1.16 0.00020 0.000754 0.00010 0.00010 297
0.00000508 0.00000735 50.8 51.9 0.675 1.10 0.000218 0.000303 0.00010 0.00010 314

0.0000379 0.0000814 59.7 60.4 1.33 1.40 0.000282 0.000912 0.00034 0.00082 466
0.0000236 0.000125 45.1 46.0 2.00 3.24 0.000182 0.0012 0.00010 0.000476 321
0.000029 0.0000448 80.5 80.8 1.49 5.58 0.00014 0.000273 0.00010 0.000105 588

0.0000285 0.0000421 74.9 75.4 1.46 1.14 0.000104 0.000184 0.00010 0.000104 580
0.00000726 0.0000334 51.5 52.7 1.12 1.32 0.000242 0.000692 0.00010 0.000144 323
0.0000214 0.0000281 81.3 81.4 1.38 1.62 0.00012 0.000238 0.00010 0.00010 595
0.000108 0.000132 57.3 57.9 1.25 1.46 0.000123 0.000319 0.00010 0.00012 436
0.000199 0.000235 119 125 0.67 3.80 0.00014 0.00017 0.00010 0.00010 901

0.0000118 0.0000191 108 107 1.17 3.42 0.000158 0.00026 0.000506 0.000602 821
0.0000154 0.0000218 92.9 93.0 1.28 1.88 0.00014 0.000275 0.00010 0.00010 750
0.0000432 0.0000581 140 141 0.782 2.36 0.000124 0.000162 0.000102 0.000102 1100
0.00000563 0.00000633 57.0 57.9 0.58 1.20 0.000228 0.000303 0.00010 0.00010 357
0.0000167 0.0000187 106 107 0.656 2.00 0.000122 0.000174 0.00010 0.00010 783

0.0000432 0.0000581 140 141 0.782 2.36 0.000124 0.000162 0.000102 0.000102 1100
0.00000563 0.00000633 57.0 57.9 0.58 1.20 0.000228 0.000303 0.00010 0.00010 357
0.0000167 0.0000187 106 107 0.656 2.00 0.000122 0.000174 0.00010 0.00010 783

0.0000136 0.0000201 46.7 46.9 1.07 1.32 0.000137 0.000227 0.00010 0.000105 364
0.00000563 0.00000633 57.0 57.9 0.58 1.20 0.000228 0.000303 0.00010 0.00010 357



Table D‐4. O. mykiss  endpoints paired with water quality

Quarter Sample ID

References
Q2 Reference (FR_UFR1)
Q4 Reference (FR_UFR1)
Q2 Reference (GH_ER2)
Q4 Reference (GH_ER2)
Tests that were not statistically different than reference
Q2 CM_MC2
Q2 EV_MC2
Q4 EV_MC2
Q2 FR_FRCP1
Q2 GH_ERC
Q2 GH_FR1
Q2 LC_LCDSSLCC
Q4 LC_LCDSSLCC
Tests with significant results for survival and viability
Q4 CM_MC2
Q4 EV_HC1
Q4 FR_FRCP1
Q4 GH_ERC
Q4 GH_FR1
Tests with significant results for length
Q4 FR_FRCP1
Q4 GH_ERC
Q4 GH_FR1
Tests with significant results for weight
Q2 EV_HC1
Q4 GH_ERC

Abbreviations
% = percent
CaCO3 = calcium carbonate
"-D-" = dissolved concentration
mg = milligrams
mg/l = milligrams per litre
mm = millimetres
n/a = not applicable
"-T-" = total concentration
ug/l = micrograms per litre.

Screening

Concentrations of parameters in 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 for that endpoint.

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

0.00050 0.00050 0.146 132 0.010 0.0402 0.000050 0.000050 0.0012 0.00122 9.27
0.00050 0.00050 0.154 193 0.010 0.010 0.000050 0.000050 0.00136 0.0013 13.8
0.00050 0.000518 0.155 162 0.010 0.093 0.000050 0.0000716 0.00162 0.00174 10.5
0.00050 0.00050 0.163 173 0.010 0.0215 0.000050 0.000050 0.00163 0.00163 11.1

0.00050 0.00112 0.0974 245 0.0218 0.737 0.000090 0.00050 0.00632 0.0068 23.4
0.000608 0.00145 0.118 170 0.0104 0.822 0.000050 0.000671 0.00662 0.0070 14.0
0.00050 0.000555 0.154 320 0.0125 0.0825 0.000050 0.0000773 0.0155 0.0153 29.0
0.00050 0.00050 0.20 315 0.010 0.066 0.000050 0.0000762 0.0196 0.0198 31.1
0.00050 0.00070 0.153 177 0.010 0.261 0.0000508 0.00018 0.0021 0.00232 11.7
0.00050 0.00050 0.171 335 0.010 0.071 0.000050 0.0000712 0.0146 0.0145 32.0
0.00050 0.000558 0.152 232 0.010 0.0484 0.000050 0.0000806 0.014 0.0122 21.6
0.00050 0.00050 0.22 497 0.010 0.010 0.000050 0.000050 0.0359 0.0361 48.5

0.00050 0.000588 0.114 456 0.010 0.0532 0.000050 0.0000634 0.0115 0.012 45.7
0.00050 0.000528 0.201 434 0.010 0.0278 0.000050 0.000050 0.00708 0.00723 49.1
0.00050 0.00050 0.176 650 0.010 0.0208 0.000050 0.000050 0.0404 0.0407 72.9
0.00050 0.00052 0.158 195 0.010 0.0145 0.000050 0.000050 0.00193 0.00193 12.7
0.00050 0.00050 0.164 445 0.010 0.0108 0.000050 0.000050 0.0156 0.0159 44.0

0.00050 0.00050 0.176 650 0.010 0.0208 0.000050 0.000050 0.0404 0.0407 72.9
0.00050 0.00052 0.158 195 0.010 0.0145 0.000050 0.000050 0.00193 0.00193 12.7
0.00050 0.00050 0.164 445 0.010 0.0108 0.000050 0.000050 0.0156 0.0159 44.0

0.00050 0.000515 0.13 206 0.010 0.0583 0.000050 0.0000699 0.00423 0.00423 21.7
0.00050 0.00052 0.158 195 0.010 0.0145 0.000050 0.000050 0.00193 0.00193 12.7



Table D‐4. O. mykiss  endpoints paired with water quality

Quarter Sample ID

References
Q2 Reference (FR_UFR1)
Q4 Reference (FR_UFR1)
Q2 Reference (GH_ER2)
Q4 Reference (GH_ER2)
Tests that were not statistically different than reference
Q2 CM_MC2
Q2 EV_MC2
Q4 EV_MC2
Q2 FR_FRCP1
Q2 GH_ERC
Q2 GH_FR1
Q2 LC_LCDSSLCC
Q4 LC_LCDSSLCC
Tests with significant results for survival and viability
Q4 CM_MC2
Q4 EV_HC1
Q4 FR_FRCP1
Q4 GH_ERC
Q4 GH_FR1
Tests with significant results for length
Q4 FR_FRCP1
Q4 GH_ERC
Q4 GH_FR1
Tests with significant results for weight
Q2 EV_HC1
Q4 GH_ERC

Abbreviations
% = percent
CaCO3 = calcium carbonate
"-D-" = dissolved concentration
mg = milligrams
mg/l = milligrams per litre
mm = millimetres
n/a = not applicable
"-T-" = total concentration
ug/l = micrograms per litre.

Screening

Concentrations of parameters in 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 for that endpoint.

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 MERCURY-T-mg/l MOLYBDENUM-D-

mg/l
MOLYBDENUM-T-

mg/l NICKEL-D-mg/l NICKEL-T-mg/l

9.36 2.66 2.68 0.00067 0.00216 0.0000050 0.0000050 0.000548 0.000588 0.00050 0.00050
14.3 3.90 3.91 0.000156 0.000308 0.0000050 0.0000050 0.00061 0.000589 0.00050 0.00050
10.9 3.41 3.28 0.00295 0.00735 0.00000546 0.0000050 0.000949 0.000961 0.00050 0.00051
11.5 3.44 3.48 0.00225 0.00352 0.0000050 0.0000050 0.0010 0.00102 0.00050 0.00050

23.7 5.11 5.04 0.00287 0.0253 0.0000060 0.00000762 0.000782 0.000948 0.0062 0.00798
14.2 3.27 3.52 0.000728 0.0241 0.0000050 0.0000050 0.000782 0.000874 0.0012 0.00292
29.1 6.46 6.60 0.00127 0.00302 0.00162 0.00165 0.00294 0.00312
31.4 6.10 6.38 0.00305 0.00833 0.0000050 0.0000050 0.0013 0.00132 0.0021 0.00235
12.0 3.59 3.59 0.000544 0.0144 0.0000050 0.0000050 0.000961 0.000938 0.00050 0.000688
32.5 6.53 6.79 0.00104 0.00452 0.0000050 0.0000050 0.00103 0.00104 0.00179 0.00198
21.8 5.70 5.83 0.000148 0.00226 0.0000050 0.0000050 0.000952 0.000956 0.00288 0.00319
51.7 10.3 10.3 0.00037 0.00050 0.0000050 0.0000050 0.00181 0.00187 0.0066 0.00686

45.8 9.43 9.57 0.00394 0.00647 0.0000050 0.0000051 0.00108 0.00111 0.00867 0.00897
49.5 8.59 8.78 0.00187 0.00236 0.00100 0.00105 0.000755 0.000788
73.8 13.1 13.1 0.0076 0.00889 0.0000050 0.0000050 0.00146 0.00147 0.00704 0.0072
13.1 3.90 3.94 0.000568 0.00143 0.0000050 0.0000050 0.000997 0.00104 0.00050 0.00050
45.3 8.85 9.01 0.00116 0.00156 0.0000050 0.0000050 0.000941 0.000983 0.00148 0.00147

73.8 13.1 13.1 0.0076 0.00889 0.0000050 0.0000050 0.00146 0.00147 0.00704 0.0072
13.1 3.90 3.94 0.000568 0.00143 0.0000050 0.0000050 0.000997 0.00104 0.00050 0.00050
45.3 8.85 9.01 0.00116 0.00156 0.0000050 0.0000050 0.000941 0.000983 0.00148 0.00147

21.9 6.06 6.24 0.000635 0.00206 0.0000050 0.0000050 0.000512 0.000522 0.000729 0.000854
13.1 3.90 3.94 0.000568 0.00143 0.0000050 0.0000050 0.000997 0.00104 0.00050 0.00050



Table D‐4. O. mykiss  endpoints paired with water quality

Quarter Sample ID

References
Q2 Reference (FR_UFR1)
Q4 Reference (FR_UFR1)
Q2 Reference (GH_ER2)
Q4 Reference (GH_ER2)
Tests that were not statistically different than reference
Q2 CM_MC2
Q2 EV_MC2
Q4 EV_MC2
Q2 FR_FRCP1
Q2 GH_ERC
Q2 GH_FR1
Q2 LC_LCDSSLCC
Q4 LC_LCDSSLCC
Tests with significant results for survival and viability
Q4 CM_MC2
Q4 EV_HC1
Q4 FR_FRCP1
Q4 GH_ERC
Q4 GH_FR1
Tests with significant results for length
Q4 FR_FRCP1
Q4 GH_ERC
Q4 GH_FR1
Tests with significant results for weight
Q2 EV_HC1
Q4 GH_ERC

Abbreviations
% = percent
CaCO3 = calcium carbonate
"-D-" = dissolved concentration
mg = milligrams
mg/l = milligrams per litre
mm = millimetres
n/a = not applicable
"-T-" = total concentration
ug/l = micrograms per litre.

Screening

Concentrations of parameters in 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 for that endpoint.

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-D-
mg/l

POTASSIUM-T-
mg/l SELENIUM-D-ug/l SELENIUM-T-ug/l

0.0378 0.0010 0.0050 0.00346 361 8.35 0.00774 0.343 0.362 0.462 0.503
0.0743 0.0010 0.0050 0.00152 377 8.40 0.00236 0.387 0.39 0.654 0.668
0.0823 0.0010 0.0068 0.00108 330 8.34 0.00902 0.351 0.371 0.746 0.793
0.0812 0.0010 0.0050 0.0012 386 8.32 0.00303 0.346 0.356 0.794 0.845

1.13 0.0047 0.00642 0.00158 357 8.34 0.0523 0.846 1.05 3.99 3.97
1.13 0.00128 0.00596 0.00288 380 8.29 0.0805 0.627 0.822 6.35 6.34
3.75 0.00233 0.0054 0.0052 376 8.24 0.00875 1.06 1.07 15.7 16.2
7.85 0.00524 0.0124 0.00134 372 8.41 0.00972 1.22 1.22 32.7 31.9

0.263 0.0010 0.0052 0.0010 433 8.36 0.0255 0.375 0.445 1.47 1.52
7.82 0.00336 0.00532 0.0010 433 8.39 0.00844 1.04 1.07 31.1 31.6
4.76 0.00148 0.0050 0.00143 414 7.97 0.00884 0.662 0.675 22.3 21.6
14.5 0.0050 0.0050 0.0010 341 8.34 0.0020 1.44 1.48 50.0 53.6

2.39 0.0339 0.0163 0.00124 373 8.35 0.00814 1.40 1.38 5.23 5.22
1.17 0.0040 0.0050 0.00573 373 8.38 0.00688 0.947 0.967 36.0 37.2
16.3 0.00528 0.0050 0.0010 379 8.33 0.0020 1.92 2.01 91.4 91.0

0.494 0.0010 0.0050 0.0012 391 8.27 0.00345 0.401 0.399 1.59 1.65
10.4 0.0050 0.0050 0.00108 354 8.36 0.00218 1.18 1.22 41.9 42.4

16.3 0.00528 0.0050 0.0010 379 8.33 0.0020 1.92 2.01 91.4 91.0
0.494 0.0010 0.0050 0.0012 391 8.27 0.00345 0.401 0.399 1.59 1.65
10.4 0.0050 0.0050 0.00108 354 8.36 0.00218 1.18 1.22 41.9 42.4

0.56 0.00113 0.00639 0.00296 423 7.69 0.0082 0.536 0.561 18.7 19.0
0.494 0.0010 0.0050 0.0012 391 8.27 0.00345 0.401 0.399 1.59 1.65



Table D‐4. O. mykiss  endpoints paired with water quality

Quarter Sample ID

References
Q2 Reference (FR_UFR1)
Q4 Reference (FR_UFR1)
Q2 Reference (GH_ER2)
Q4 Reference (GH_ER2)
Tests that were not statistically different than reference
Q2 CM_MC2
Q2 EV_MC2
Q4 EV_MC2
Q2 FR_FRCP1
Q2 GH_ERC
Q2 GH_FR1
Q2 LC_LCDSSLCC
Q4 LC_LCDSSLCC
Tests with significant results for survival and viability
Q4 CM_MC2
Q4 EV_HC1
Q4 FR_FRCP1
Q4 GH_ERC
Q4 GH_FR1
Tests with significant results for length
Q4 FR_FRCP1
Q4 GH_ERC
Q4 GH_FR1
Tests with significant results for weight
Q2 EV_HC1
Q4 GH_ERC

Abbreviations
% = percent
CaCO3 = calcium carbonate
"-D-" = dissolved concentration
mg = milligrams
mg/l = milligrams per litre
mm = millimetres
n/a = not applicable
"-T-" = total concentration
ug/l = micrograms per litre.

Screening

Concentrations of parameters in 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 for that endpoint.

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

1.72 1.83 0.000010 0.000010 0.576 0.583 0.0637 0.0658 14.4 0.000010 0.000010
1.50 1.55 0.000010 0.000010 0.681 0.681 0.0916 0.0907 46.8 0.000010 0.000010
1.67 1.89 0.000010 0.000010 0.741 0.738 0.203 0.212 17.0 0.000010 0.0000104
1.74 1.82 0.000010 0.000010 0.651 0.672 0.211 0.218 22.0 0.000010 0.000010

1.86 2.84 0.000018 0.000020 4.05 4.12 0.161 0.166 107 0.0000182 0.0000374
1.69 2.79 0.000010 0.0000246 2.34 2.21 0.103 0.105 49.1 0.0000114 0.0000356
2.37 2.52 0.000010 0.000010 3.91 3.89 0.188 0.187 129 0.000010 0.0000108
1.53 1.62 0.000010 0.000010 1.20 1.21 0.103 0.106 125 0.000010 0.000010
1.73 2.09 0.000010 0.0000114 0.949 0.941 0.203 0.201 22.8 0.000010 0.0000138
1.79 1.88 0.000010 0.000010 1.62 1.64 0.114 0.115 134 0.000010 0.000010
1.49 1.56 0.000010 0.000010 2.40 2.40 0.108 0.109 89.6 0.0000105 0.0000115
2.15 2.29 0.000010 0.000010 7.03 7.22 0.215 0.22 248 0.000010 0.000010

2.15 2.24 0.000010 0.000010 9.50 9.49 0.288 0.295 252 0.0000108 0.000012
2.09 2.16 0.000010 0.000010 1.87 1.89 0.133 0.136 217 0.000010 0.000010
1.75 1.78 0.000010 0.000010 2.00 2.06 0.165 0.167 364 0.0000102 0.0000104
1.85 1.92 0.000010 0.000010 0.924 0.93 0.222 0.227 38.9 0.000010 0.000010
2.18 2.24 0.000010 0.000010 2.04 2.11 0.147 0.151 202 0.000010 0.000010

1.75 1.78 0.000010 0.000010 2.00 2.06 0.165 0.167 364 0.0000102 0.0000104
1.85 1.92 0.000010 0.000010 0.924 0.93 0.222 0.227 38.9 0.000010 0.000010
2.18 2.24 0.000010 0.000010 2.04 2.11 0.147 0.151 202 0.000010 0.000010

1.19 1.28 0.000010 0.000010 0.844 0.857 0.0636 0.0643 82.3 0.000010 0.0000116
1.85 1.92 0.000010 0.000010 0.924 0.93 0.222 0.227 38.9 0.000010 0.000010



Table D‐4. O. mykiss  endpoints paired with water quality

Quarter Sample ID

References
Q2 Reference (FR_UFR1)
Q4 Reference (FR_UFR1)
Q2 Reference (GH_ER2)
Q4 Reference (GH_ER2)
Tests that were not statistically different than reference
Q2 CM_MC2
Q2 EV_MC2
Q4 EV_MC2
Q2 FR_FRCP1
Q2 GH_ERC
Q2 GH_FR1
Q2 LC_LCDSSLCC
Q4 LC_LCDSSLCC
Tests with significant results for survival and viability
Q4 CM_MC2
Q4 EV_HC1
Q4 FR_FRCP1
Q4 GH_ERC
Q4 GH_FR1
Tests with significant results for length
Q4 FR_FRCP1
Q4 GH_ERC
Q4 GH_FR1
Tests with significant results for weight
Q2 EV_HC1
Q4 GH_ERC

Abbreviations
% = percent
CaCO3 = calcium carbonate
"-D-" = dissolved concentration
mg = milligrams
mg/l = milligrams per litre
mm = millimetres
n/a = not applicable
"-T-" = total concentration
ug/l = micrograms per litre.

Screening

Concentrations of parameters in 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 for that endpoint.

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

0.00010 0.00010 0.010 0.010 143 0.092 2.03 1.94 1.43 0.000314 0.000318
0.00010 0.00010 0.010 0.010 217 0.0652 0.604 1.00 0.22 0.000448 0.000454
0.00010 0.00010 0.010 0.010 181 0.0864 1.39 5.94 4.05 0.000772 0.00079
0.00010 0.00010 0.010 0.010 176 0.050 0.615 1.28 0.365 0.000743 0.000754

0.00010 0.00013 0.010 0.0162 316 0.157 1.94 28.9 14.6 0.0011 0.00114
0.00010 0.00010 0.010 0.0168 208 0.287 3.61 57.1 15.0 0.000621 0.000668
0.00010 0.00010 0.010 0.0103 387 0.172 1.61 3.08 2.55 0.0014 0.00142
0.00010 0.00010 0.010 0.010 382 0.050 1.83 5.22 1.37 0.00162 0.00168
0.00010 0.00010 0.010 0.0104 192 0.122 1.70 17.2 6.88 0.000802 0.000811
0.00010 0.00010 0.010 0.010 399 0.0682 1.57 4.14 1.80 0.00158 0.00159
0.00010 0.00010 0.010 0.010 280 0.0748 1.26 5.29 1.73 0.00163 0.00166
0.00010 0.00010 0.010 0.010 651 0.133 0.77 1.00 0.45 0.00402 0.00417

0.00010 0.00010 0.0108 0.0116 571 0.138 1.40 4.08 2.00 0.00235 0.00233
0.00010 0.00010 0.0103 0.0105 519 0.10 1.23 1.05 0.693 0.00272 0.00276
0.00010 0.00010 0.0106 0.0106 836 0.101 0.878 1.06 0.366 0.00423 0.00425
0.00010 0.00010 0.010 0.010 211 0.051 0.58 3.18 0.498 0.000819 0.000835
0.00010 0.00010 0.0104 0.0106 545 0.108 0.704 1.00 0.27 0.00202 0.00213

0.00010 0.00010 0.0106 0.0106 836 0.101 0.878 1.06 0.366 0.00423 0.00425
0.00010 0.00010 0.010 0.010 211 0.051 0.58 3.18 0.498 0.000819 0.000835
0.00010 0.00010 0.0104 0.0106 545 0.108 0.704 1.00 0.27 0.00202 0.00213

0.00010 0.00010 0.010 0.010 241 0.106 1.32 2.22 1.31 0.00127 0.00129
0.00010 0.00010 0.010 0.010 211 0.051 0.58 3.18 0.498 0.000819 0.000835



Table D‐4. O. mykiss  endpoints paired with water quality

Quarter Sample ID

References
Q2 Reference (FR_UFR1)
Q4 Reference (FR_UFR1)
Q2 Reference (GH_ER2)
Q4 Reference (GH_ER2)
Tests that were not statistically different than reference
Q2 CM_MC2
Q2 EV_MC2
Q4 EV_MC2
Q2 FR_FRCP1
Q2 GH_ERC
Q2 GH_FR1
Q2 LC_LCDSSLCC
Q4 LC_LCDSSLCC
Tests with significant results for survival and viability
Q4 CM_MC2
Q4 EV_HC1
Q4 FR_FRCP1
Q4 GH_ERC
Q4 GH_FR1
Tests with significant results for length
Q4 FR_FRCP1
Q4 GH_ERC
Q4 GH_FR1
Tests with significant results for weight
Q2 EV_HC1
Q4 GH_ERC

Abbreviations
% = percent
CaCO3 = calcium carbonate
"-D-" = dissolved concentration
mg = milligrams
mg/l = milligrams per litre
mm = millimetres
n/a = not applicable
"-T-" = total concentration
ug/l = micrograms per litre.

Screening

Concentrations of parameters in 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 for that endpoint.

VANADIUM-D-
mg/l VANADIUM-T-mg/l ZINC-D-mg/l ZINC-T-mg/l

0.00050 0.00050 0.0030 0.0030
0.00050 0.00050 0.0030 0.0030
0.00050 0.000614 0.0030 0.0030
0.00050 0.00050 0.0030 0.0030

0.0014 0.00231 0.00582 0.0103
0.00050 0.00294 0.0030 0.00872
0.00050 0.00071 0.0030 0.0030
0.00050 0.000508 0.0030 0.00304
0.00050 0.00107 0.0030 0.00382
0.00050 0.000544 0.0030 0.0030
0.00050 0.000561 0.00517 0.00702
0.00050 0.00050 0.0085 0.0092

0.00050 0.000528 0.0030 0.0030
0.00050 0.000518 0.0030 0.0030
0.00050 0.000504 0.0030 0.0030
0.00050 0.00050 0.0030 0.0030
0.00050 0.00050 0.0030 0.0030

0.00050 0.000504 0.0030 0.0030
0.00050 0.00050 0.0030 0.0030
0.00050 0.00050 0.0030 0.0030

0.00050 0.000581 0.0030 0.00307
0.00050 0.00050 0.0030 0.0030



 3/31/2016 Table D‐5. Spearman Rank Order Correlation for C. dubia Reproduction  1523293

Parameter Rs1

Is parameter greater than the 
chronic BC WQG in at least one 

test with significant adverse 
effects?2

Retain Parameter for 
Concentration-Response 

Analysis?3

ACIDITY TO pH 8.3 (As CaCO3)-N-mg/l -0.009 - -
ALKALINITY, BICARBONATE (As CaCO3), lab measured.-N-mg/l -0.181 - -
ALKALINITY, CARBONATE (As CaCO3), lab measured.-N-mg/l 0.070 - -
ALKALINITY, HYDROXIDE (As CaCO3), lab measured.-N-mg/l NC - -
ALKALINITY, TOTAL (As CaCO3), lab measured.-N-mg/l -0.207 - -
ALUMINUM-D-mg/l -0.021 - -
ANTIMONY-T-mg/l -0.187 - -
ARSENIC-T-mg/l -0.164 - -
BARIUM-T-mg/l 0.268 - -
BERYLLIUM-T-mg/l -0.349 Yes4 No - low detection frequency5

BISMUTH-T-mg/l 0.326 - -
BORON-T-mg/l -0.358 No No
BROMIDE-D-mg/l -0.179 - -
CADMIUM-D-mg/l -0.006 - Yes
CALCIUM-T-mg/l -0.134 - -
CARBON, DISSOLVED ORGANIC-D-mg/l 0.056 - -
CHLORIDE-D-mg/l -0.153 - -
CHROMIUM-T-mg/l -0.359 No No
COBALT-T-mg/l -0.296 No No
CONDUCTIVITY, LAB-N-us/cm -0.113 - -
COPPER-T-mg/l -0.277 - -
FLUORIDE-D-mg/l -0.010 - -
Hardness, Total or Dissolved CaCO3-N-mg/l -0.090 - -
IRON-D-mg/l -0.349 No No
IRON-T-mg/l -0.245 - -
LEAD-T-mg/l -0.287 No No
LITHIUM-T-mg/l -0.203 - -
MAGNESIUM-T-mg/l -0.108 - -
MAJOR ANION SUM-N-meq/l -0.084 - -
MAJOR CATION SUM-N-meq/l -0.058 - -
MANGANESE-T-mg/l -0.289 No No
MERCURY-T-mg/l 0.357 - -
MOLYBDENUM-T-mg/l -0.377 No No
NICKEL-T-mg/l -0.440 No No
NITRATE NITROGEN (NO3), AS N-N-mg/l -0.098 - Yes
NITRITE NITROGEN (NO2), AS N-N-mg/l -0.310 No No
NITROGEN, AMMONIA (AS N)-N-mg/l 0.057 - -
ORTHO-PHOSPHATE-N-mg/l 0.304 - -
OXIDATION-REDUCTION POTENTIAL, LAB-N-mv -0.228 - -
pH, LAB-N-ph units 0.012 - -
PHOSPHORUS-N-mg/l 0.055 - -
POTASSIUM-T-mg/l -0.230 - -
SELENIUM-T-ug/l -0.035 - Yes
SILICON-T-mg/l -0.289 No WQG Yes
SILVER-T-mg/l -0.348 No No
SODIUM-D-mg/l -0.239 - -
SODIUM-T-mg/l -0.257 - -
STRONTIUM-T-mg/l -0.487 No WQG Yes
SULFATE (AS SO4)-D-mg/l -0.142 - Yes
THALLIUM-T-mg/l -0.411 No No
TIN-T-mg/l -0.328 No WQG No - low detection frequency5

TITANIUM-T-mg/l 0.097 - -
TOTAL DISSOLVED SOLIDS (RESIDUE, FILTERABLE)-N-mg/l -0.102 - -
TOTAL KJELDAHL NITROGEN-N-mg/l -0.004 - -
TOTAL ORGANIC CARBON-T-mg/l -0.099 - -
TOTAL SUSPENDED SOLIDS, LAB-N-mg/l -0.178 - -
TURBIDITY, LAB-N-ntu -0.191 - -
URANIUM-T-mg/l -0.203 - -
VANADIUM-T-mg/l 0.101 - -
ZINC-T-mg/l -0.297 No No

Notes:

2 Concentrations of parameters with significant rank order correlations were screeened against chronic BC WQGs in Table D-9.

4 Elevated detection limit in one sample was greater than the chronic BC WQG.
5 Of 36 samples, two had detected concentrations of total beryllium and four had detected concentrations of total tin (Table D-1).

Abbreviations
% = percent; CaCO3 = calcium carbonate; "-D-" = dissolved concentration; mg/l = milligrams per litre; "-T-" = total concentration; ug/l = micrograms per litre.

1 Statistical significance is based on one-tailed comparisons. Significant negative correlations (α < 0.05; rs < -0.279) are highlighted. NC = rs could not be calculated because parameter 
concentration was the same in all tests.

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 D‐6. Spearman Rank Order Correlation for P. subcapitata  Cell Yield

Parameter Rs1

Is parameter greater than the 
chronic BC WQG in at least 

one test with significant 
adverse effects?2

Retain Parameter for 
Concentration-Response 

Analysis?3

ACIDITY TO pH 8.3 (As CaCO3)-N-mg/l -0.120 - -
ALKALINITY, BICARBONATE (As CaCO3), lab measured.-N-mg/l -0.117 - -
ALKALINITY, CARBONATE (As CaCO3), lab measured.-N-mg/l 0.002 - -
ALKALINITY, HYDROXIDE (As CaCO3), lab measured.-N-mg/l NC - -
ALKALINITY, TOTAL (As CaCO3), lab measured.-N-mg/l -0.139 - -
ALUMINUM-D-mg/l -0.041 - -
ANTIMONY-T-mg/l -0.250 - -
ARSENIC-T-mg/l -0.033 - -
BARIUM-T-mg/l 0.134 - -
BERYLLIUM-T-mg/l -0.193 - -
BISMUTH-T-mg/l -0.393 No WQG Yes
BORON-T-mg/l -0.116 - -
BROMIDE-D-mg/l -0.147 - -
CADMIUM-D-mg/l -0.245 - Yes
CALCIUM-T-mg/l -0.175 - -
CARBON, DISSOLVED ORGANIC-D-mg/l -0.140 - -
CHLORIDE-D-mg/l -0.144 - -
CHROMIUM-T-mg/l 0.053 - -
COBALT-T-mg/l -0.253 - -
CONDUCTIVITY, LAB-N-us/cm -0.183 - -
COPPER-T-mg/l -0.137 - -
FLUORIDE-D-mg/l 0.023 - -
Hardness, Total or Dissolved CaCO3-N-mg/l -0.166 - -
IRON-D-mg/l -0.193 - -
IRON-T-mg/l 0.025 - -
LEAD-T-mg/l 0.018 - -
LITHIUM-T-mg/l -0.112 - -
MAGNESIUM-T-mg/l -0.183 - -
MAJOR ANION SUM-N-meq/l -0.207 - -
MAJOR CATION SUM-N-meq/l -0.179 - -
MANGANESE-T-mg/l 0.037 - -
MERCURY-T-mg/l -0.402 No No
MOLYBDENUM-T-mg/l -0.054 - -
NICKEL-T-mg/l -0.339 No No
NITRATE NITROGEN (NO3), AS N-N-mg/l -0.170 - Yes
NITRITE NITROGEN (NO2), AS N-N-mg/l -0.092 - -
NITROGEN, AMMONIA (AS N)-N-mg/l 0.060 - -
ORTHO-PHOSPHATE-N-mg/l 0.173 - -
OXIDATION-REDUCTION POTENTIAL, LAB-N-mv -0.143 - -
pH, LAB-N-ph units 0.130 - -
PHOSPHORUS-N-mg/l 0.067 - -
POTASSIUM-T-mg/l -0.158 - -
SELENIUM-T-ug/l -0.141 - Yes
SILICON-T-mg/l -0.054 - -
SILVER-T-mg/l -0.260 - -
SODIUM-T-mg/l -0.202 - -
STRONTIUM-T-mg/l -0.012 - -
SULFATE (AS SO4)-D-mg/l -0.197 - Yes
THALLIUM-T-mg/l -0.288 No No
TIN-T-mg/l -0.137 - -
TITANIUM-T-mg/l -0.245 - -
TOTAL DISSOLVED SOLIDS (RESIDUE, FILTERABLE)-N-mg/l -0.181 - -
TOTAL KJELDAHL NITROGEN-N-mg/l 0.251 - -
TOTAL ORGANIC CARBON-T-mg/l -0.080 - -
TOTAL SUSPENDED SOLIDS, LAB-N-mg/l 0.070 - -
TURBIDITY, LAB-N-ntu 0.131 - -
URANIUM-T-mg/l -0.207 - -
VANADIUM-T-mg/l -0.384 No WQG Yes
ZINC-T-mg/l -0.495 No No

Notes:

Abbreviations
% = percent; CaCO3 = calcium carbonate; "-D-" = dissolved concentration; mg/l = milligrams per litre; "-T-" = total concentration; TDS = total dissolved solids; ug/l = micrograms 
per litre; WQG = water quality guideline.

1 Statistical significance is based on one-tailed comparisons. Significant negative correlations (α < 0.05; rs < -0.279) 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-9.
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.



Table D‐7. Spearman Rank Order Correlation for H. azteca  Growth

Parameter Rs1

Is parameter greater than the 
chronic BC WQG in at least one 

test with significant adverse 
effects?2

Retain Parameter for Concentration-
Response Analysis?3

ACIDITY TO pH 8.3 (As CaCO3)-N-mg/l -0.041 - -
ALKALINITY, BICARBONATE (As CaCO3), lab measured.-N-mg/l -0.472 No WQG No - parameter included in TDS
ALKALINITY, CARBONATE (As CaCO3), lab measured.-N-mg/l -0.504 No WQG No - parameter included in TDS
ALKALINITY, HYDROXIDE (As CaCO3), lab measured.-N-mg/l NC - -
ALKALINITY, TOTAL (As CaCO3), lab measured.-N-mg/l -0.528 No WQG No - parameter included in TDS
ALUMINUM-D-mg/l 0.182 - -
ANTIMONY-T-mg/l -0.333 - -
ARSENIC-T-mg/l -0.294 - -
BARIUM-T-mg/l -0.263 - -
BERYLLIUM-T-mg/l 0.365 - -
BISMUTH-T-mg/l 0.188 - -
BORON-T-mg/l -0.490 No No
BROMIDE-D-mg/l -0.351 - -
CADMIUM-D-mg/l 0.062 - Yes
CALCIUM-T-mg/l -0.401 - -
CARBON, DISSOLVED ORGANIC-D-mg/l 0.514 - -
CHLORIDE-D-mg/l -0.345 - -
CHROMIUM-T-mg/l 0.463 - -
COBALT-T-mg/l 0.003 - -
CONDUCTIVITY, LAB-N-us/cm -0.398 - -
COPPER-T-mg/l 0.165 - -
FLUORIDE-D-mg/l -0.103 - -
Hardness, Total or Dissolved CaCO3-N-mg/l -0.413 - -
IRON-D-mg/l 0.365 - -
IRON-T-mg/l 0.342 - -
LEAD-T-mg/l 0.249 - -
LITHIUM-T-mg/l -0.327 - -
MAGNESIUM-T-mg/l -0.386 - -
MAJOR ANION SUM-N-meq/l -0.412 - -
MAJOR CATION SUM-N-meq/l -0.425 - -
MANGANESE-T-mg/l 0.041 - -
MERCURY-T-mg/l 0.245 - -
MOLYBDENUM-T-mg/l -0.229 - -
NICKEL-T-mg/l -0.263 - -
NITRATE NITROGEN (NO3), AS N-N-mg/l -0.156 - Yes
NITRITE NITROGEN (NO2), AS N-N-mg/l -0.545 No No
NITROGEN, AMMONIA (AS N)-N-mg/l -0.216 - -
ORTHO-PHOSPHATE-N-mg/l 0.335 - -
OXIDATION-REDUCTION POTENTIAL, LAB-N-mv -0.133 - -
PHOSPHORUS-N-mg/l 0.421 - -
POTASSIUM-T-mg/l -0.443 No WQG No - parameter included in TDS
SELENIUM-T-ug/l -0.127 - Yes
SILICON-T-mg/l -0.166 - -
SILVER-T-mg/l 0.365 - -
SODIUM-T-mg/l -0.365 - -
STRONTIUM-T-mg/l -0.410 - -
SULFATE (AS SO4)-D-mg/l -0.407 - Yes
THALLIUM-T-mg/l -0.306 - -
TIN-T-mg/l -0.365 - -
TITANIUM-T-mg/l 0.227 - -
TOTAL DISSOLVED SOLIDS (RESIDUE, FILTERABLE)-N-mg/l -0.425 - Yes
TOTAL KJELDAHL NITROGEN-N-mg/l -0.277 - -
TOTAL ORGANIC CARBON-T-mg/l 0.516 - -
TOTAL SUSPENDED SOLIDS, LAB-N-mg/l 0.189 - -
TURBIDITY, LAB-N-ntu 0.266 - -
URANIUM-T-mg/l -0.381 - -
VANADIUM-T-mg/l 0.276 - -
ZINC-T-mg/l 0.093 - -

Notes:

2 Concentrations of parameters with significant rank order correlations were screeened against chronic BC WQGs in Table D-9.

Abbreviations
% = percent; CaCO3 = calcium carbonate; "-D-" = dissolved concentration; mg/l = milligrams per litre; "-T-" = total concentration; TDS = total dissolved solids; ug/l = micrograms per litre; 
WQG = water quality guideline.

1 Statistical significance is based on one-tailed comparisons. Significant negative correlations (α < 0.05; rs < -0.429) are highlighted. NC = rs could not be calculated because parameter 
concentration was the same in all tests.

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.



Table D‐8. Spearman Rank Order Correlation for O. mykiss  Endpoints

Survival Viability Length Wet Weight Survival Viability Length Wet Weight
ACIDITY TO pH 8.3 (As CaCO3)-N-mg/l -0.100 -0.161 0.195 0.483 -
ALKALINITY, BICARBONATE (As CaCO3), lab measured.-N-mg/l -0.221 -0.096 -0.419 -0.650 No WQG - -
ALKALINITY, CARBONATE (As CaCO3), lab measured.-N-mg/l -0.197 -0.141 0.028 0.209 -
ALKALINITY, HYDROXIDE (As CaCO3), lab measured.-N-mg/l NC NC NC NC -
ALKALINITY, TOTAL (As CaCO3), lab measured.-N-mg/l -0.224 -0.087 -0.424 -0.597 No WQG - -
ALUMINUM-D-mg/l -0.280 -0.338 0.114 0.182 -
ANTIMONY-T-mg/l 0.057 0.168 0.383 0.266 -
ARSENIC-T-mg/l -0.238 -0.193 0.256 0.626 -
BARIUM-T-mg/l 0.168 0.344 0.019 -0.285 -
BERYLLIUM-T-mg/l 0.054 0.119 0.576 0.445 -
BISMUTH-T-mg/l -0.252 -0.168 0.421 0.252 -
BORON-T-mg/l 0.025 0.086 0.235 -0.039 -
BROMIDE-D-mg/l 0.023 0.098 -0.193 -0.309 -
CADMIUM-D-mg/l 0.003 0.037 0.388 0.444 -
CALCIUM-T-mg/l -0.118 0.029 0.021 -0.291 -
CARBON, DISSOLVED ORGANIC-D-mg/l 0.015 0.000 0.535 0.876 -
CHLORIDE-D-mg/l 0.035 0.152 0.078 -0.035 -
CHROMIUM-T-mg/l -0.065 -0.082 0.253 0.420 -
COBALT-T-mg/l -0.185 -0.166 0.414 0.473 -
CONDUCTIVITY, LAB-N-us/cm -0.115 0.019 0.074 -0.194 -
COPPER-T-mg/l -0.215 -0.211 0.247 0.327 -
FLUORIDE-D-mg/l -0.003 0.052 -0.312 -0.291 -
Hardness, Total or Dissolved CaCO3-N-mg/l -0.112 0.022 0.049 -0.229 -
IRON-D-mg/l 0.054 0.119 0.576 0.445 -
IRON-T-mg/l -0.346 -0.283 0.260 0.703 -
LEAD-T-mg/l -0.239 -0.192 0.403 0.783 -
LITHIUM-T-mg/l -0.106 0.001 0.105 0.100 -
MAGNESIUM-T-mg/l -0.047 0.093 0.127 -0.141 -
MAJOR ANION SUM-N-meq/l -0.147 -0.028 -0.059 -0.274 -
MAJOR CATION SUM-N-meq/l -0.109 0.010 0.000 -0.224 -
MANGANESE-T-mg/l -0.385 -0.308 0.251 0.529 -
MERCURY-T-mg/l -0.138 -0.035 0.442 0.100 -
MOLYBDENUM-T-mg/l -0.050 0.059 -0.001 -0.274 -
NICKEL-T-mg/l -0.093 0.007 0.418 0.304 -
NITRATE NITROGEN (NO3), AS N-N-mg/l -0.091 0.018 0.085 0.035 -
NITRITE NITROGEN (NO2), AS N-N-mg/l -0.056 0.058 0.286 0.095 -
NITROGEN, AMMONIA (AS N)-N-mg/l -0.372 -0.268 0.276 0.493 -
ORTHO-PHOSPHATE-N-mg/l 0.294 0.154 0.508 0.405 -
OXIDATION-REDUCTION POTENTIAL, LAB-N-mv 0.034 0.038 -0.094 -0.003 -
pH, LAB-N-ph units -0.085 0.034 0.062 0.109 -
PHOSPHORUS-N-mg/l -0.238 -0.214 0.397 0.779 -
POTASSIUM-T-mg/l -0.124 0.001 0.189 0.056 -
SELENIUM-T-ug/l -0.074 0.016 0.010 0.012 -
SILICON-T-mg/l -0.032 0.085 0.137 0.029 -
SILVER-T-mg/l -0.099 -0.047 0.285 0.423 -
SODIUM-T-mg/l 0.029 0.141 0.380 0.176 -
STRONTIUM-T-mg/l -0.156 -0.062 -0.239 -0.494 No WQG - - - Yes
SULFATE (AS SO4)-D-mg/l -0.032 0.107 0.175 -0.097 -
THALLIUM-T-mg/l -0.318 -0.301 0.183 0.379 -
TIN-T-mg/l -0.252 -0.168 0.421 0.252 -
TITANIUM-T-mg/l -0.134 -0.033 0.182 0.052 -
TOTAL DISSOLVED SOLIDS (RESIDUE, FILTERABLE)-N-mg/l -0.097 0.038 0.121 -0.144 - - - Yes Yes
TOTAL KJELDAHL NITROGEN-N-mg/l -0.110 -0.066 0.070 0.166 -
TOTAL ORGANIC CARBON-T-mg/l -0.150 -0.149 0.411 0.829 -
TOTAL SUSPENDED SOLIDS, LAB-N-mg/l -0.304 -0.273 0.364 0.702 -
TURBIDITY, LAB-N-ntu -0.279 -0.243 0.333 0.691 -
URANIUM-T-mg/l -0.232 -0.140 -0.078 -0.162 -
VANADIUM-T-mg/l -0.387 -0.330 0.216 0.634 -
ZINC-T-mg/l 0.026 0.008 0.380 0.567 -

Notes:

2 Concentrations of parameters with significant rank order correlations were screeened against chronic BC WQGs in Table D-9.

Abbreviations
% = percent; CaCO3 = calcium carbonate; "-D-" = dissolved concentration; mg/l = milligrams per litre; "-T-" = total concentration; TDS = total dissolved solids; ug/l = micrograms per litre; WQG = water quality guideline.

1 Statistical significance is based on one-tailed comparisons. Significant negative correlations (α < 0.05; rs < -0.401) are highlighted. NC = rs could not be calculated because parameter concentration was the same in all tests.

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 D‐9. Screening of Parameters with Significant Rank Order Correlations Against Chronic BC WQGs

Quarter Q2 Q4 Q1 Q4 Q2 Q3 Q2 Q4 Q2 Q4 Q4 Q4 Q4 Q2 Q3 Q4 Q1 Q2 Q3 Q1 Q4 Q3 Q2 Q3
Test Species C. dubia C. dubia C. dubia C. dubia C. dubia H. azteca H. azteca O. mykiss O. mykiss O. mykiss O. mykiss O. mykiss O. mykiss P. subcapitata P. subcapitata P. subcapitata P. subcapitata P. subcapitata P. subcapitata P. subcapitata P. subcapitata P. subcapitata P. subcapitata P. subcapitata
Sample ID CM_MC2 CM_MC2 FR_FRCP1 FR_FRCP1 LC_LCDSSLCC CM_MC2 FR_FRCP1 CM_MC2 EV_HC1 EV_HC1 FR_FRCP1 GH_ERC GH_FR1 CM_MC2 CM_MC2 CM_MC2 EV_HC1 EV_MC2 EV_MC2 FR_FRCP1 FR_FRCP1 GH_FR1 LC_LCDSSLCC LC_LCDSSLCC
ALKALINITY, BICARBONATE (As CaCO3), lab measured.-N-mg/l No WQG 143 209 337 211 144 201 137 189 107 188 211 151 187 143 188 209 131 112 194 337 211 174 144 171
ALKALINITY, CARBONATE (As CaCO3), lab measured.-N-mg/l No WQG 4.9 6.4 < 1.0 < 1.0 5.5 8.6 5.0 6.3 6.4 8.3 2.7 1.7 5.8 4.9 11 6.4 4.3 3.7 < 1.0 < 1.0 < 1.0 8.2 5.5 10
ALKALINITY, TOTAL (As CaCO3), lab measured.-N-mg/l No WQG 148 215 337 211 150 210 142 195 113 197 213 152 193 148 198 215 135 116 194 337 211 182 150 181
ANTIMONY-T-mg/l 0.009 1 0.00013 0.00013 0.00051 0.00026 0.00017 0.00021 0.00022 0.00017 0.0001 0.00011 0.00028 0.0001 0.00015 0.00013 0.00021 0.00013 0.0001 0.00011 0.00044 0.00051 0.00026 0.00025 0.00017 0.00026
ARSENIC-T-mg/l 0.005 2 0.00031 0.00022 0.00022 < 0.00010 0.00014 0.00023 0.00013 0.00023 0.00017 0.00018 0.00011 0.00012 0.00012 0.00031 0.00021 0.00022 0.00014 0.00033 0.00023 0.00022 < 0.00010 0.0002 0.00014 0.00011
BERYLLIUM-T-mg/l 0.00013 1 < 0.00010 < 0.00010 < 0.00020 < 0.00010 < 0.00010 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 < 0.00010 < 0.00010 < 0.00010 0.0001 < 0.00010 < 0.00010 < 0.00020 < 0.00010 < 0.00010 < 0.00010 < 0.00010
BORON-T-mg/l 1.2 0.015 0.027 < 0.020 0.016 < 0.010 0.027 0.01 0.027 0.01 0.01 0.012 0.01 0.012 0.015 0.029 0.027 0.01 < 0.010 0.018 < 0.020 0.016 0.011 < 0.010 0.013
BROMIDE-D-mg/l No WQG < 0.050 < 0.25 < 1.0 < 0.25 < 0.050 0.21 0.05 0.25 0.057 0.2 0.25 0.05 0.25 < 0.050 < 0.10 < 0.25 0.05 < 0.050 < 0.10 < 1.0 < 0.25 < 0.050 < 0.050 < 0.10
CADMIUM-D-mg/l 0.0003 3 0.000036 0.0000075 < 0.000020 0.00004 0.00014 0.0000091 0.000025 0.000012 0.000014 0.000015 0.000043 0.0000056 0.000017 0.000036 0.0000099 0.0000075 0.000017 0.000018 0.000049 < 0.000020 0.00004 0.000019 0.00014 0.00025
CALCIUM-T-mg/l No WQG 60 115 337 130 68 121 73 107 47 93 141 58 107 60 104 115 60 44 87 337 130 90 68 92
CHLORIDE-D-mg/l 150 1.2 3.2 2.6 2.2 1.4 2.8 1.1 3.4 1.3 1.9 2.4 1.2 2.0 1.2 2.1 3.2 1.5 2.9 9.6 2.6 2.2 1.6 1.4 2.0
CHROMIUM-T-mg/l 0.001 1, 4 0.00058 0.0002 < 0.00020 0.00027 0.00019 0.00017 0.00019 0.00026 0.00023 0.00028 0.00016 0.0003 0.00017 0.00058 0.00023 0.0002 0.00018 0.0007 0.00019 < 0.00020 0.00027 0.00015 0.00019 0.0002
COBALT-T-mg/l 0.004 0.00061 < 0.00010 < 0.00020 < 0.00010 < 0.00010 0.00021 0.00011 0.0006 0.0001 0.0001 0.0001 0.0001 0.0001 0.00061 0.00034 < 0.00010 0.0001 0.00022 < 0.00010 < 0.00020 < 0.00010 < 0.00010 < 0.00010 < 0.00010
CONDUCTIVITY, LAB-N-us/cm No WQG 484 876 2680 1030 535 939 568 821 364 750 1100 357 783 484 802 876 453 299 686 2680 1030 657 535 660
FLUORIDE-D-mg/l 1.5 5 0.1 0.11 0.45 0.17 0.22 0.12 0.2 0.11 0.13 0.2 0.18 0.16 0.16 0.1 0.12 0.11 0.15 0.12 0.18 0.45 0.17 0.18 0.22 0.24
Hardness, Total or Dissolved CaCO3-N-mg/l No WQG 248 505 1880 597 269 534 308 456 206 434 650 195 445 248 458 505 274 159 384 1880 597 374 269 355
IRON-D-mg/l 0.35 5 < 0.010 < 0.010 < 0.020 < 0.010 < 0.010 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 < 0.010 < 0.010 < 0.010 0.01 < 0.010 < 0.010 < 0.020 < 0.010 < 0.010 < 0.010 < 0.010
IRON-T-mg/l 1 5 < 0.010 < 0.010 < 0.020 < 0.010 0.018 0.012 0.064 0.053 0.058 0.028 0.021 0.015 0.011 < 0.010 < 0.010 < 0.010 0.013 < 0.010 < 0.010 < 0.020 < 0.010 < 0.010 0.018 < 0.010
LEAD-T-mg/l 0.0091 15 0.00017 < 0.000050 < 0.00010 < 0.000050 < 0.000050 0.00005 0.000082 0.000063 0.00007 0.00005 0.00005 0.00005 0.00005 0.00017 < 0.000050 < 0.000050 0.00005 0.00028 < 0.000050 < 0.00010 < 0.000050 < 0.000050 < 0.000050 < 0.000050
LITHIUM-T-mg/l No WQG 0.0067 0.012 0.056 0.037 0.016 0.015 0.019 0.012 0.0042 0.0072 0.041 0.0019 0.016 0.0067 0.014 0.012 0.0047 0.0052 0.021 0.056 0.037 0.015 0.016 0.023
MAGNESIUM-T-mg/l No WQG 23 51 261 65 25 58 30 46 22 49 74 13 45 23 51 51 31 13 35 261 65 37 25 34
MAJOR ANION SUM-N-meq/l No WQG 5.4 10 40 12 5.7 11 5.9 9.4 6.1 8.6 13 3.9 8.9 5.4 9.4 10 8.2 3.3 8.1 40 12 7.6 5.7 7.5
MAJOR CATION SUM-N-meq/l No WQG 5.2 11 38 12 5.5 11 6.2 9.6 6.2 8.8 13 3.9 9.0 5.2 9.6 11 8.3 3.3 7.9 38 12 7.6 5.5 7.3
MANGANESE-T-mg/l 1.3 6 0.011 0.0012 0.0027 0.0081 0.00051 0.0017 0.0079 0.0065 0.0021 0.0024 0.0089 0.0014 0.0016 0.011 0.0032 0.0012 0.0015 0.01 0.002 0.0027 0.0081 0.0023 0.00051 0.00054
MERCURY-T-mg/l 0.00002 16 0.0000084 < 0.0000050 < 0.000010 < 0.0000050 < 0.0000050 0.000005 0.000005 0.0000051 0.000005 0.0000061 0.000005 0.000005 0.000005 0.0000084 < 0.0000050 < 0.0000050 0.000010 < 0.0000050 < 0.0000050 < 0.0000050 < 0.0000050 0.000005 < 0.0000050 < 0.0000050
MOLYBDENUM-T-mg/l 1 0.00081 0.00096 0.0029 0.0014 0.0012 0.0011 0.0012 0.0011 0.00052 0.001 0.0015 0.001 0.00098 0.00081 0.0011 0.00096 0.00065 0.00054 0.0022 0.0029 0.0014 0.0010 0.0012 0.0015
NICKEL-T-mg/l 0.14 1, 7 0.0076 0.006 0.032 0.0066 0.0036 0.013 0.0021 0.009 0.00085 0.00079 0.0072 0.0005 0.0015 0.0076 0.013 0.006 0.00064 0.0014 0.0048 0.032 0.0066 0.0017 0.0036 0.005
NITROGEN, AMMONIA (AS N)-N-mg/l 0.102 14 < 0.0050 < 0.0050 < 0.0050 < 0.0050 < 0.0050 0.0062 0.011 0.016 0.0064 0.005 0.005 0.005 0.005 < 0.0050 < 0.0050 < 0.0050 0.005 < 0.0050 0.01 < 0.0050 < 0.0050 0.0071 < 0.0050 < 0.0050
NITRATE NITROGEN (NO3), AS N-N-mg/l 3 1.2 2.2 30 15 5.8 3.2 8.1 2.4 0.56 1.2 16 0.49 10 1.2 2.5 2.2 0.8 0.81 5.7 30 15 9.1 5.8 7.2
NITRITE NITROGEN (NO2), AS N-N-mg/l 0.02 - 0.1 8 0.0029 < 0.0050 < 0.020 < 0.0050 0.0014 0.0068 0.0046 0.034 0.0011 0.004 0.0053 0.001 0.005 0.0029 0.0088 < 0.0050 0.001 < 0.0010 0.0027 < 0.020 < 0.0050 0.0046 0.0014 < 0.0020
POTASSIUM-T-mg/l No WQG 0.98 1.5 4.0 1.9 0.82 1.8 1.2 1.4 0.56 0.97 2.0 0.4 1.2 0.98 1.5 1.5 0.62 0.67 1.5 4.0 1.9 1.2 0.82 1.1
SELENIUM-T-ug/l 2 4.3 5.8 497 76 25 8.1 30 5.2 19 37 91 1.6 42 4.3 6.4 5.8 22 5.0 23 497 76 36 25 40
SILICON-T-mg/l No WQG 2.4 2.1 2.3 1.8 1.9 1.9 1.6 2.2 1.3 2.2 1.8 1.9 2.2 2.4 2.1 2.1 1.3 2.3 2.3 2.3 1.8 2.1 1.9 2.3
SILVER-T-mg/l 0.0015 9 < 0.000010 < 0.000010 < 0.000020 < 0.000010 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 < 0.000010 < 0.000010 < 0.000010 0.00001 0.000017 < 0.000010 < 0.000020 < 0.000010 < 0.000010 < 0.000010 < 0.000010
SODIUM-T-mg/l No WQG 4.5 11 2.1 2.0 2.9 10 1.2 9.5 0.86 1.9 2.1 0.93 2.1 4.5 8.7 11 1.2 2.1 4.6 2.1 2.0 1.8 2.9 3.9
STRONTIUM-T-mg/l No WQG 0.17 0.3 0.23 0.16 0.13 0.32 0.1 0.29 0.064 0.14 0.17 0.23 0.15 0.17 0.29 0.3 0.087 0.093 0.21 0.23 0.16 0.13 0.13 0.17
SULFATE (AS SO4)-D-mg/l 309 10 110 277 1460 327 107 325 119 252 82 217 364 39 202 110 249 277 130 41 169 1460 327 154 107 157
THALLIUM-T-mg/l 0.0008 1, 11 0.000018 < 0.000010 0.000032 < 0.000010 < 0.000010 0.000018 0.00001 0.000012 0.000012 0.00001 0.00001 0.00001 0.00001 0.000018 0.000019 < 0.000010 0.00001 0.000025 0.000014 0.000032 < 0.000010 < 0.000010 < 0.000010 < 0.000010
TIN-T-mg/l No WQG < 0.00010 < 0.00010 < 0.00020 < 0.00010 < 0.000010 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 < 0.00010 < 0.00010 < 0.00010 0.0001 < 0.00010 < 0.00010 < 0.00020 < 0.00010 0.00015 < 0.00010 < 0.00010
TOTAL DISSOLVED SOLIDS (RESIDUE, FILTERABLE)-N-mg/l No WQG 314 627 2580 765 337 725 374 571 241 519 836 211 545 314 626 627 325 195 477 2580 765 473 337 447
URANIUM-T-mg/l 0.0085 1, 2 0.0011 0.0022 0.016 0.0037 0.002 0.003 0.0016 0.0023 0.0013 0.0028 0.0043 0.00084 0.0021 0.0011 0.0025 0.0022 0.0017 0.00048 0.0019 0.016 0.0037 0.0018 0.002 0.0028
ZINC-T-mg/l 0.059 13 0.0059 0.003 0.006 0.003 0.0066 0.003 0.003 0.003 0.0031 0.003 0.003 0.0030 0.003 0.0059 0.003 0.003 0.003 0.0041 0.0031 0.006 0.003 0.003 0.0066 0.0106

Notes:
For hardness-dependent guidelines, the lowest hardness in tests with significant responses was used (159 mg/L CaCO3) (Tables D-1 to D-4).
1. Working water quality guideline
2. Guideline was developed by CCME.

 3. Hardness-dependent guideline: WQG (mg/L) = (e[0.736 × ln(hardness) – 4.943])/1000.
4. 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).
5. Short-term maximum WQG

 6. Hardness-dependent guideline: WQG (mg/L) = 0.0044*(hardness)+0.605.
7. Hardness-dependent guideline: 0.025 mg/L for hardness≤ 60 mg/L, (e{0.76[ln(hardness)]+1.06})/1000 mg/L for hardness 60 - 180 mg/L, 0.15 mg/L for hardness >180 mg/
8. Chloride-dependent guideline: 0.02 mg/L for chloride <2 mg/L, 0.04 mg/L for chloride 2 - 4 mg/L, 0.06 mg/L for chloride 4 - 6 mg/L, 0.08 mg/L for chloride 6 to 8 mg/L, 0.10 mg/L for chloride 8 - 10 mg/L, 0.20 mg/L for chloride >10 mg/L.
9. Hardness-dependent guideline: WQG (mg/L) = 0.00005 mg/L for hardness  ≤ 100 mg/L, 0.0015 mg/L for hardness >100 mg/L.
10. Hardness dependent guideline: BC 30-d WQG (mg/L) = 128 at hardness <30 mg/L, at hardness 31-75 mg/L = 218, at hardness 76-180 mg/L = 309, at hardness 181-250 mg/L = 429, at hardness >250 mg/L determine base on site water
11. Site-specific objective for the lower Columbia River, British Columbia.
12. Hardness-dependent guideline. WQG (mg/L) = [-51.73 + 92.57 log10 (hardness*)] × 0.01
13. WQG = (7.5 + 0.75 (hardness* - 90))/1000
14. pH and temperature dependent guideline. Conservatively assumed pH = 9 and temperature = 20 ̊C.
15. Hardness-dependent guideline: WQG (mg/L) =  (3.31 + e[1.273 ln (hardness*) - 4.704])/1000 for hardness  ≥ 8 mg/L.
16. Assumes 0.5% methylmercury.
Abbreviations:
% = percent; CaCO3 = calcium carbonate; "-D-" = dissolved concentration; mg = milligrams; mg/l = milligrams per litre; "-T-" = total concentration; ug/l = micrograms per litre.
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1.0 INTRODUCTION 
 
The BC Ministry of Environment (BCMoE) issued Permit 107517 to Teck Coal Ltd. in November 
2014, under the provisions of the Environmental Management Act.  The permit includes 
requirements for chronic toxicity testing for receiving environments throughout the Elk Valley.  
 
Section 9.8.2 of Permit 107517 requires that “The Permittee must develop with input from the 
EMC, and implement a sublethal toxicity study to confirm that surface waters meeting the Site 
Performance Objectives for the order stations are not toxic to sensitive aquatic receptors”.  For 
this study, water was collected from the Fording River (Order station FR4 – EMS 200378) and 
Elk River (Order station ER2 – EMS 200027), and amended to respective long-term Site 
Performance Objective (SPOs) concentrations for sulphate, selenium, cadmium and nitrate, and 
then evaluated for toxicity as described by Golder (2015). Test species included a cladoceran 
(Ceriodaphnia dubia), a unicellular green alga (Pseudokirchneriella subcapitata), an amphipod 
(Hyalella azteca), the fathead minnow (Pimephales promelas) and rainbow trout (Oncorhynchus 
mykiss).   
 
The P. promelas test was conducted at the Nautilus Environmental laboratory in Calgary, AB 
(formerly HydroQual); the other toxicity tests were conducted at the Burnaby, BC location. 
 
This report describes the methods and results of the toxicity tests. Copies of laboratory data 
sheets and printouts of statistical analyses are provided in Appendices A to E. Water quality 
analyses were conducted on amended site water; results of analytical chemistry are provided in 
Appendix F. The chain-of-custody forms are provided in Appendix G. 
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2.0 METHODS 
 
2.1 Site water collection and preparation 
 
Water was collected from Stations EV_ER4 (Order station ER2 – EMS 200027) and GH_FR1 
(Order station FR4 – EMS 200378) by Teck Coal Ltd. on four occasions (November 30 and 
December 7, 14 and 21, 2015) at approximately weekly intervals during the study and used for 
the site water exposures.  Water was also collected at the same time from stations GH_ER2 
(EMS 0200389) and FR_UFR1 (EMS E216777) and was used as site water controls and for 
preparing dilutions.  The water was collected in 20-L plastic containers, and transported to the 
laboratory by courier in coolers containing ice packs.  Samples were received at temperatures 
ranging from -1.3 to 9.2°C (refer to Section 4.0 for further details) and were stored in the dark at 
4 ± 2°C prior to testing.  Fresh samples were collected weekly for the duration of the H. azteca, P. 
promelas and O. mykiss tests. 
 

Table 1.  Summary of sample locations. 

EMS ID Order Stn Site ID Site Description 

200027 ER2 EV_ER4 Elk River downstream of Fording River – Order Station 

200378 FR4 GH_FR1 Fording River downstream of Greenhills Creek – Order Station 

0200389  GH_ER2 Elk River upstream of Greenhills Operation – Reference site 

E216777  FR_UFR1 Fording River upstream of Henretta Creek – Reference site 

 
 
Upon receipt each week, subsamples of all four waters were collected and analyzed by ALS 
Environmental (Burnaby, BC) for concentrations of calcium, magnesium, nitrate, sulphate, 
selenium and cadmium, and the water from EV_ER4 and GH_FR1 was then amended using 
NaNO3, CaSO4.2H2O, MgSO4.7H2O, Na2SeO4 and CdCl2 in order to increase the concentrations 
to the long-term ER2 (EV_ER4) SPO levels of 3 mg/L NO3-N, 429 mg/L SO4, 19 µg/L Se, and 
0.64 µg/L Cd, and the long-term FR4 (GH_FR1) SPO levels of 20 mg/L NO3-N, 429 mg/L SO4, 
57 µg/L Se, and 0.64 µg/L Cd.  The two sulphate salts were added in manner that maintained a 
Ca:Mg ratio (on a mass basis) of 2.6:1, which is the approximate ratio of these cations in the Elk 
Valley.  In the case of NO3-N (for FR4 only) and Cd (for both FR4 and ER2), the target 
concentrations were calculated using the hardness-based equations provided in Permit 107517, 
after taking into account the hardness of the mixture following addition of calcium and 
magnesium sulphate salts (approximately 650 mg/L as CaCO3). The amended waters were 
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measured for the same analytes after addition of these constituents to confirm that the SPO 
concentrations were achieved. 
 
Amended samples of EV_ER4 and GH_FR1 were tested at full strength and after dilution to 67, 
44 and 30% of full strength using un-amended site water from GH_ER2 and FR_UFR1, 
respectively, as dilution water. Twice the standard number of test replicates were used for the 
100% amended EV_ER4 and GH_FR1 treatments, with the exception of the O. mykiss test, which 
used the standard number of replicates for all treatments. Laboratory control water and un-
amended GH_ER2 and FR_UFR1 site water were tested as laboratory and site water controls for 
the exposures. 
 
2.2 Toxicity test 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, the site control and amended 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).  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).  Samples from 
the Elk Valley have exhibited effects in the laboratory consistent with sporadic mortality 
phenomenon in previous tests.  Consequently, the site water controls and amended mixtures 
were supplemented with a low dose of copper (20 µg/L) in the P. promelas tests prior to 
preparing the dilutions in order to inhibit microbial growth in these samples from causing 
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adverse effects on the fish and confounding the results.  This concentration of copper was 
present in all test concentrations of site waters since both the SPO mixtures and the site water 
controls that were used for preparing dilutions were amended with copper.   
 
Statistical analyses were performed using CETIS (Tidepool Scientific Software, 2013). Statistical 
endpoints were calculated based on comparison of the results to the un-amended site water 
controls (GH_ER2 and FR_UFR1).  
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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 test tube 

Test volume 15 mL 

Test concentrations 100, 67, 44, 30% (v/v), site/dilution water control, laboratory 
control 

Test replicates 10 test replicates per treatment, except 100% (v/v) 20 
replicates per treatment 

Number of organisms 1 per replicate 

Control water 20% Perrier water 

Test solution renewal Daily 

Test temperature 25 ± 1°C 

Feeding Pseudokirchneriella subcapitata and YCT 

Light intensity 100 to 600 lux at water surface 

Photoperiod 16 hours light/8 hours dark 

Aeration None 

Test protocol Environment Canada (2007a) 

Statistical software CETIS  

Test endpoint Survival and reproduction 

Test acceptability criteria for controls 
≥80% survival; ≥15 young per surviving control producing 
three broods; ≥60% of controls producing three or more 
broods 

Reference toxicant Sodium chloride 
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Table 3. Summary of test conditions: 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, 63.8, 42.7, 28.6% (v/v), site/dilution water control, 
laboratory control 

Test replicates 4 replicates per treatment, except 95.2% (v/v) 8 replicates per 
treatment; 8 replicates for laboratory and site 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, 67, 44, 30% (v/v), site/dilution water control, laboratory 
control 

Test replicates 5 test replicates per treatment, except 100% (v/v) 10 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 

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 

Aeration 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, 67, 44, 30% (v/v), site/dilution water control, laboratory 
control 

Test replicates 4 test replicates per treatment except 100% (v/v) 8 replicates 
per treatment 

Number of organisms 10 per replicate 

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

Test solution renewal Daily 

Test temperature 25 ± 1°C 

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

Light intensity 100 – 500 lux 

Photoperiod 16 hours light / 8 hours dark 

Aeration Provided post hatch (<100 bubbles/min) 

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 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, 67, 44, 30% (v/v), site/dilution water control, 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 



Nautilus Environmental 10 
WO# 15998, 15999, 1600, 16001 and 16002 

3.0 RESULTS 
 
Results of the toxicity tests using C. dubia are provided in Tables 7 and 8. The site water and 
laboratory water controls performed similarly for this species, indicating that there were no 
adverse effects associated with the site water controls. No adverse effects were observed on 
survival or reproduction of C. dubia in the EV_ER4 and GH_FR1 SPO mixtures; the LC50, IC25 
and IC50 values were all >100%. 
 
Results of the toxicity tests using P. subcapitata are provided in Tables 9 and 10.  In these tests, 
the site water controls produced 2.9-to 3.1-fold greater growth than the laboratory water 
controls.  This finding is not unusual, since the higher ionic strength associated with the site 
water control would be expected to stimulate cell growth of this species relative to the very low 
ionic strength associated with the laboratory control water.  A slight stimulatory effect on cell 
growth was observed in the EV_ER4 and GH_FR1 SPO mixtures; therefore the IC25 and IC50 
values were >95.2%, which was the highest concentration tested. 
 
Results of the toxicity tests using H. azteca are provided in Tables 11 and 12. Survival and dry 
weight were similar in the site water and laboratory water controls for this species, indicating 
that there were no adverse effects associated with the site water controls. Although the LC50 for 
H. azteca survival in EV_ER4 was >100%, survival was reduced by 40% in the undiluted EV_ER4 
mixture. The effect observed in this treatment was highly variable, with four replicates 
producing between 0 and 10% survival, and the remaining six replicates producing between 90 
and 100% survival.  The high degree of variation associated with this result suggests that a 
testing artifact might have contributed to the adverse effect that was observed on survival in 
those four replicates. However, H. azteca dry weight was also reduced in the undiluted EV_ER4 
mixture (24.5% reduction); the IC25 was 99.5% and the IC50 was >100%. There was no adverse 
effect on H. azteca survival in the GH_FR1 mixture; the LC50 was >100%. Dry weight was 
reduced by 12.6% in the full strength GH_FR1 mixture; therefore the IC25 and IC50 values were 
>100%.  
 
Results of the toxicity tests using P. promelas are provided in Tables 13 and 14.  Hatch, survival, 
biomass, length and normal development were similar in the site water and laboratory water 
controls for this species, indicating that there was no adverse or stimulatory effects associated 
with the site controls. No adverse effects were observed on P. promelas hatching, survival, 
biomass, length or normal development (i.e., incidence of deformities) in the EV_ER4 and 
GH_FR1 SPO mixtures; the EC25, EC50, IC25 and IC50 values were >100%. 
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Results of the toxicity tests using O. mykiss are provided in Tables 15 and 16. Survival of O. 
mykiss was statistically significantly reduced in the Elk River site water control (16% reduction) 
compared to the laboratory control; there were no statistically significant differences in viability, 
length and wet weight. Survival, viability, length and wet weight of O. mykiss were similar in 
the Fording River site water and laboratory controls, indicating that there were no adverse or 
stimulatory effects associated with Fording River site water control. No adverse effects were 
observed on O. mykiss survival, viability, length or wet weight in the EV_ER4 and GH_FR1 SPO 
mixtures; the EC25, EC50, IC25 and IC50 values were >100%. 
  
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.  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. 
 
A summary of the analytical chemistry measurements on the SPO mixtures is provided in Table 
17.   
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Table 7. Results: Ceriodaphnia dubia survival and reproduction test with EV_ER4 mixture. 

Concentration 

 (% v/v) 

Survival 

 (%) 

Reproduction 

(Mean ± SD) 

Laboratory Control 100 17.7 ± 3.2  

Site Control (GH_ER2) 100 22.1 ± 2.8  

30 100 21.4 ± 3.6 

44 100 19.7 ± 5.1 

67 100 19.2 ± 4.6 

100 90 18.6 ± 6.5 

Test endpoint (% v/v)   

LC50 >100 -- 

IC25 -- >100 

IC50 -- >100 
SD = Standard Deviation, LC = Lethal Concentration, IC = Inhibition Concentration 
 
 
Table 8. Results: Ceriodaphnia dubia survival and reproduction test with GH_FR1 mixture. 

Concentration 

 (% v/v) 

Survival 

 (%) 

Reproduction 

(Mean ± SD) 

Laboratory Control 100 17.0 ± 3.3  

Site Control (FR_UFR1) 100 22.4 ± 3.9  

30 100 25.0 ± 1.9 

44 100 22.8 ± 3.8 

67 100 23.4 ± 3.2 

100 100 19.9 ± 4.1 

Test endpoint (% v/v)   

LC50 >100 -- 

IC25 -- >100 

IC50 -- >100 
SD = Standard Deviation, LC = Lethal Concentration, IC = Inhibition Concentration 
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Table 9. Results: Pseudokirchneriella subcapitata growth inhibition test with EV_ER4 
mixture. 

Concentration 

 (% v/v) 

Cell Density (x 104  cells/mL) 

(Mean ± SD) 
Stimulation relative to GH_ER2 (%) 

Laboratory Control 28.6 ± 2.5 --  

Site Control (GH_ER2) 89.8 ± 7.6 -- 

28.6 88.8 ± 6.7 -- 

42.7 95.0 ± 7.5 5.8 

63.8 114.5 ± 6.8* 27.6 

95.2 94.9 ± 12.5 5.7 

Test endpoint (% v/v)   

IC25 >95.2 -- 

IC50 >95.2 -- 
SD = Standard Deviation, IC = Inhibition Concentration 
* Cell density was significantly greater than the site control GH_ER2 
 
 

Table 10. Results: Pseudokirchneriella subcapitata growth inhibition test with GH_FR1 
mixture. 

Concentration 

 (% v/v) 

Cell Density (x 104  cells/mL) 

(Mean ± SD) 

Stimulation relative to FR_UFR1 

(%) 

Laboratory Control 28.6 ± 2.5 --  

Site Control (FR_UFR1) 82.1 ± 6.0 -- 

28.6 88.5 ± 10.2 7.8 

42.7 85.8 ± 7.9 4.4 

63.8 122.8 ± 16.2* 49.5 

95.2 110.9 ± 14.6* 35.0 

Test endpoint (% v/v)   

IC25 >95.2 -- 

IC50 >95.2 -- 
SD = Standard Deviation, IC = Inhibition Concentration 
*Cell density was significantly greater than the site control FR_UFR1 
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Table 11. Results: Hyalella azteca survival and growth test with EV_ER4 mixture. 

Concentration 

 (% v/v) 

Survival (%) 

(Mean ± SD) 

Dry Weight (mg) 

(Mean ± SD) 

Laboratory Control 98.0 ± 4.5 0.85 ± 0.12 

Site Control (GH_ER2) 100 ± 0.0 0.84 ± 0.12 

30 98.0 ± 4.5 0.85 ± 0.11 

44 96.0 ± 8.9 0.75  ± 0.31 

67 100 ± 0.0 0.79 ± 0.31 

100 60.0 ± 47.6 0.63 ± 0.18 

Test endpoint (% v/v)   

LC50 >100 -- 

IC25 (95% CL) -- 99.5 (12.3 – N/C) 

IC50 -- >100 
SD = Standard Deviation, LC = Lethal Concentration, IC = Inhibition Concentration, CL = Confidence Limits, N/C = 

Not Calculable 
 
 

Table 12. Results: Hyalella azteca survival and growth test with GH_FR1 mixture. 

Concentration 

 (% v/v) 

Survival (%) 

(Mean ± SD) 

Dry Weight (mg) 

(Mean ± SD) 

Laboratory Control 100 ± 0.0 0.92 ± 0.03 

Site Control (FR_UFR1) 94.0 ± 5.5 0.87 ± 0.07 

30 98.0 ± 4.5 0.86 ± 0.13 

44 98.0 ± 4.5 0.85  ± 0.16 

67 100 ± 0.0 0.77 ± 0.13 

100 96.0 ± 7.0  0.76 ± 0.10 

Test endpoint (% v/v)   

LC50 >100 -- 

IC25 -- >100 

IC50 -- >100 
SD = Standard Deviation, LC = Lethal Concentration, IC = Inhibition Concentration 
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Table 13. Results: Pimephales promelas survival and growth test with EV_ER4 mixture. 

Sample ID 

Hatch 

 (%) 

(Mean ± SD) 

Survival 

(%) 

(Mean ± SD) 

Biomass 

(mg) 

(Mean ± SD) 

Length 

 (mm)  

(Mean ± SD) 

Normal 

development 

(%) 

(Mean ± SD) 

Laboratory Control 96.7 ± 3.8  88.3 ± 3.3 0.9 ± 0.0 8.1 ± 0.4  100.0 ± 0.0  

Copper Control   98.3 ± 3.3   73.3 ± 18.9 1.0 ± 0.2 8.9 ± 0.2  98.1 ± 3.8 

Site Control (GH_ER2) 96.7 ± 6.7 78.3 ± 10.0 1.1 ± 0.1  8.7 ± 0.4  96.2 ± 7.7 

30 98.3 ± 3.3 81.7 ± 16.7 1.0 ± 0.2 9.4 ± 0.4  100.0 ± 0.0 

44 98.3 ± 3.3  90.0 ± 3.8 1.0 ± 0.1 8.3 ± 0.2  100.0 ± 0.0 

67 100.0 ± 0.0 93.3 ± 7.7 1.1 ± 0.0 8.7 ± 0.2  100.0 ± 0.0 

100 99.2 ± 2.4 87.5 ± 13.5 1.1 ± 0.1 8.9 ± 0.4  100.0 ± 0.0 

Test endpoint (%v/v)      

EC25 >100 >100 -- -- >100 

EC50 >100 >100 -- -- >100 

IC25 -- -- >100 >100 -- 

IC50 -- -- >100 >100 -- 
SD = Standard Deviation, IC = Inhibition Concentration, EC = Effective Concentration 
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Table 14. Results: Pimephales promelas survival and growth test with GH_FR1 mixture. 

Sample ID 

Hatch 

 (%) 

(Mean ± SD) 

Survival 

(%) 

(Mean ± SD) 

Biomass 

(mg) 

(Mean ± SD) 

Length 

 (mm)  

(Mean ± SD) 

Normal 

development 

(%) 

(Mean ± SD) 

Laboratory Control 96.7 ± 3.8  88.3 ± 3.3 0.9 ± 0.0 8.1 ± 0.4  100.0 ± 0.0  

Copper Control   98.3 ± 3.3   73.3 ± 18.9 1.0 ± 0.2 8.8 ± 0.3  98.1 ± 3.8 

Site Control 

(FR_UFR1) 
98.3 ± 3.3 86.7 ± 7.7 1.0 ± 0.1  8.7 ± 0.2  100.0 ± 0.0 

30 98.3 ± 3.3 80.0 ± 16.3 1.1 ± 0.0 9.5 ± 0.5 100.0 ± 0.0 

44 100.0 ± 0.0  90.0 ± 8.6 1.2 ± 0.2 8.8 ± 0.2  100.0 ± 0.0 

67 100.0 ± 0.0 85.0 ± 6.4 1.1 ± 0.1 9.5 ± 0.3  100.0 ± 0.0 

100 100.0 ± 0.0 86.7 ± 10.7 1.1 ± 0.2 9.5 ± 0.3  100.0 ± 0.0 

Test endpoint (%v/v)      

EC25 >100 >100 -- -- >100 

EC50 >100 >100 -- -- >100 

IC25 -- -- >100 >100 -- 

IC50 -- -- >100 >100 -- 
SD = Standard Deviation, IC = Inhibition Concentration, EC = Effective Concentration 
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Table 15. Results: Oncorhynchus mykiss embryo-alevin test with EV_ER4 mixture. 

Sample ID 

Survival 

(%) 

(Mean ± SD) 

Viability 

(%) 

(Mean ± SD) 

Length 

(mm) 

(Mean ± SD) 

Wet Weight 

(mg) 

(Mean ± SD) 

Laboratory Control 83.5 ± 2.7 79.3 ± 3.3 18.2 ± 0.4 87.3 ± 9.0 

Site Control (GH_ER2)  70.5 ± 17.4 * 69.6 ± 18.2 18.1 ± 0.3 81.5 ± 1.2 

30 78.2 ± 2.2 73.8 ± 4.0 18.2 ± 0.6 91.6 ± 9.9 
44 78.2 ± 8.5 76.6 ± 8.4 19.0 ± 0.3 89.7 ± 8.7 

67 83.2 ± 9.4 78.1 ± 8.5 19.1 ± 0.5 97.2 ± 3.3 

100 86.6 ± 7.1 83.3 ± 8.4 19.0 ± 0.5 97.0 ± 5.0 

Test endpoint (% v/v)     

EC25 >100 >100 -- -- 

EC50 >100 >100 -- -- 

IC25 -- -- >100 >100 

IC50 -- -- >100 >100 
SD = Standard Deviation, EC = Effective Concentration, IC = Inhibition Concentration 
* Indicates a statistically significant effect relative to the laboratory control 
 
 
 

Table 16. Results: Oncorhynchus mykiss embryo-alevin test with GH_FR1 mixture. 

Sample ID 

Survival 

(%) 

(Mean ± SD) 

Viability 

(%) 

(Mean ± SD) 

Length 

(mm) 

(Mean ± SD) 

Wet Weight 

(mg) 

(Mean ± SD) 

Laboratory Control 83.1 ± 6.4 79.7 ± 8.6 18.6 ± 0.4 83.3 ± 5.1 

Site Control (FR_UFR1)  74.4 ± 8.9 70.2 ± 11.4 18.6 ± 0.4 83.4 ± 3.7 

30 79.9 ± 3.7 74.8 ± 1.7 18.0 ± 0.2 80.7 ± 3.2 
44 79.0 ± 13.2 77.4 ± 13.6 18.1 ± 0.5 80.6 ± 6.6 

67 76.2 ± 11.6 73.0 ± 9.5 16.6 ± 0.9 77.3 ± 4.1 

100 70.0 ± 9.6 67.5 ± 8.0 17.1 ± 0.5 74.6 ± 6.5 

Test endpoint (% v/v)     

EC25 >100 >100 -- -- 

EC50 >100 >100 -- -- 

IC25 -- -- >100 >100 

IC50 -- -- >100 >100 
SD = Standard Deviation, EC = Effective Concentration, IC = Inhibition Concentration 



Nautilus Environmental 18 
WO# 15998, 15999, 1600, 16001 and 16002 

Table 17. Analytical chemistry summary for SPO mixtures. 

Analyte Target (mg/L) 

Burnaby Average 

(mg/L) 

(Mean ± SD) 

Calgary Average 

(mg/L) 

(Mean ± SD) 

EV_ER4     

Nitrate (as N) 3.0 3.7 ± 0.3 3.7 ± 0.2 

Sulphate (SO4) 429 466 ± 23 517 ± 65 

Cadmium (Cd) 0.00064 0.00060 ± 0.00003 0.00102 ± 0.00003 

Selenium (Se) 0.019 0.022 ± 0.003 0.018 ± 0.002 

Copper (Cu) 0.020 n/a 0.018 ± 0.001 

    
GH_FR1     

Nitrate (as N) 20 21.6 ± 0.7 21.0 ± 0.3 

Sulphate (SO4) 429 452 ± 23 502 ± 49 

Cadmium (Cd) 0.00064 0.00056 ± 0.00004 0.00097 ± 0.00009 

Selenium (Se) 0.057 0.057 ± 0.004 0.054 ± 0.002 

Copper (Cu) 0.020 n/a 0.017 ± 0.001 
Burnaby average applies to C. dubia, P. subcapitata, H. azteca and O. mykiss tests 
Calgary average applies to P. promelas tests
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4.0 QA/QC 
 
The health histories of the test organisms used in the exposures were acceptable and met the 
requirements of the Environment Canada protocols. The tests met all control acceptability 
criteria and there were no deviations from the test methodologies, other than planned 
modifications described in Section 2.  However, the methods for the rainbow trout test differed 
from the study plan (Golder, 2015) since the test employed the regular number of replicates for 
the SPO mixtures (i.e., 4) rather than the planned increased number of replicates (i.e., 8, or twice 
the number that is required by the method) as a result of technician error.   
 
Water quality parameters remained within ranges specified in the protocols throughout the 
tests, with the exception of the P. promelas test. On day 23 of the P. promelas test, the temperature 
of some test solutions fell to 22 to 23°C, which is below the range of 25 ± 1°C specified by the 
test method. In addition, the dissolved oxygen of some P. promelas test solutions were slightly 
above the recommended range of 40 to 100% saturation on days 23, 24 and 25.  These minor 
deviations from the specified range would not be expected to affect the outcome of the test. 
 
A number of the samples were partially frozen upon arrival at the laboratory. This was due to 
sampling locations being frozen and containing ice at the time of collection. Samples were 
thawed and composited before use in toxicity testing. 
 
Results of the reference toxicant tests conducted during the testing program are summarized in 
Table 18.  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. 
Uncertainty associated with these tests is best described by the standard deviations around the 
means. 
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Table 18. Reference toxicant test results. 

Test Species Endpoint 
Historical Mean 

(2 SD Range) 

CV 

 (%) 
Test Date 

C. dubia 
Survival (LC50): 2.1 g/L NaCl 2.0 (1.9–2.2) 5 

December 3, 2015 
Reproduction (IC50): 1.5 g/L NaCl 1.5 (1.2–2.0) 14 

P. subcapitata Growth (IC50): 33.6 µg/L Zn 29.1 (16.5–51.1) 33 December 1, 2015 

H. azteca Survival (LC50): 5.6 g/L NaCl 5.3 (4.5–6.2) 9 December 8, 2015 

P. promelas 
Survival (LC50): 0.8 g/L NaCl 0.8 (0.6–1.2) 12 

December 13, 2015 
Biomass (IC25): 0.5 g/L NaCl 0.6 (0.3–1.2) 20 

O. mykiss Viability (EC50): 7.3 mg/L SDS 4.0 (2.2 - 7.3) 36 December 8, 2015 
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: fll-@Lf (OIJ11Wi1d.£t/f l 
Sample Date: /JCj; !£t,F:" J 
Date Received: O.eai}i; 
Sample Volume: /0'1 ;lc,L 

<'.J f-LH2.2- (Stf-t: fftll/ft-'01-cuq~-fe=r}..-Ja_h1f/_{;z;J!.,.....,.-C1'0 cA 
rec/ti!-R,ej CfA_SC/111e..a4(.e5 as 8L ~ 
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 <o8 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): 

P. Irr c;-- 3. c;) 

Start Date/Time: 0e"( .. R/fS"<iD i3'J::J-, 
Set up by: t:-()1)111 /ku . ' 

Test Validity Criteria: 
1) Mean survival of first generation controls is 2:80 o/o 

2) At least 60°!o of controls have produced three broods within 8 days 

3) An average of 2:15 live young produced per surviving female in the 

control solutions during the first three broods. 

4) Invalid if ephippia observed in any control solution at any tirrle. 

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: 7.0(!.{f-7.. 7.) g/L NaCL CV(%): 

7-d IC50 Reference Toxicant Mean and Historical Range: l.5(f.7=,2.p) glLNaCL CV(%): t"f 

Test Results: 

LC50 % v/v 

IC25 % v/v 

IC50 % v/v i'lOO 

Reviewed by: Date reviewed: _ _.(J,,.-rT_0t_V<_-_1-,,.-r/_,_fk __ _ 

Jan 26, 2011; Ver. 2.0 Nautilus Environmental 



Client: 
Sample ID: 
Work Order#: 

(JD/. ~vriu) 
Concentra7on 

Co?rr/l"OJ 
Temoerature l°Cl 

DO lma/Ll 

pH 

Cond. luS/cm) 

Initials 

~+l-«-2-
Concentration 

'Sifr;:L ~""I 
Temoerature l°C) 

DO lma/Ll 

oH 

Cond. (µSiem) 

Initials 

0 
. illit. 

1Jt ) 
/<.'. ) 

Chronic Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

1 2 

did 
·" ----

I Old new old new 
.2t;,i::i 140 2s.o ·;_cl u 2).\) 

'6.D ()_() 11- S:s 'G.1..1 8 0 

3 

Start Date & Time: f c ~//~~t 
Stop Date & Time: ec i l 1')~ ~= 

Test Species: Ceriodaphnia dubia 

Days 

4 5 6 7 

<>id 
. 

' .. old new·-- new;: ,fleY/ 
-- <~ 

ri~w final •did. 

'14D I 'k-..) {j_J(,;> ;;;,,\_:> u_;::;. 25fi I' ~.D )!'), D 

RO (;!,' \ "6·3 &., 0 '\'.i, I t:. ,, '. I ::i-.tr 
It ) 1:i-.Q. (,1.0 't-'t c. 'T·:). &.O 't·i "l·'i l.~ \. ib 1. I l ·::, ;+-
,:J._Q Q).-1 1'JO 9.l ~ 21.\.\- 'Lfl,."J..r ' ) ) -:2.J..? 
mrr i lllH TlllYY I fnm ' - - 1nrri MU . 

Davs 

0 1 2 3 4 5 6 7 

hilt. 'oid' new old . 'HeVir old new · old llew • old new ()1a : .11ew I• final 

, 
Days 

0 1 2 3 4 5 6 7 ~oncentration ) 
''3 ctl Culu ( 'jh'it:'··· <:.·--_01·ct- - -_ rtew old' new did ... ··new old :··ne:w. 01d n·tiW>'. old··. . -11ew- . final 

Temoerature 1°C\ iM..D ]t;j.'D 2s;o :r~ ~-o 1W(' £$.0 7il.O ~ o<'><) 'I-"<? ·....-i~ 1,..s('4 l5J) ;;t'f G ).ry,O 

DO (mg/L) '/ ~.I ll>. i 1--~ ('.). £,- R·-0 ? 1~ q. '1- 't· \ '+-n '1:), \ -i;::r 'i5 ! 1-."';. 
pH ~ - / ~.b 1,5.Q =).Cj R.0 i5·o Fl \ '6'·D i-o t?--0 0,1 -t_ 4 I> .~ 

,V ;:i ."1 

Cond. luS/cm) "r• S:+ l c:;'?-,0 c:;-rc-i-- S't2 c:, '\ ::, I "jC\i::) ":) 111-
Initials ~ l m~ ti PmYYl +'mh'i A ,. \'\ll MtT , 

Davs 

Co~c~tration 0 1 2 3 4 5 6 7 

' 'I f1Au) < fnit/-~ .old 
:,,, 

ohL old· . new ·:-oYcr-'. I 
old .or.I ':new fi~a1 . ·:new. new -->riew· ·:new· 

Temperature (°C) l.l-l 0 J~." .21?,D ;J\;j, () ')l.\ 0 X-O :icco ·1o]o '¥/:>:.'~ 

"' 1-6'>~ Y<..-~ I'>{) Jlf. 0 )£7,0 

DO (mQ/L) ~-// ct.I 8.2- ~.L )'.?'Y "8'0 '6.2- =f. '!- <t"' "1 Q., q,, ? .... '].... /..., g, \ "'}:~ 
pH ~: / Ii,\) i.o ! :::i. ( 8. \ 8·0 :;t \ "t·o 't·O 1Q R, \ "}:q \5:,t> ::r.01 

Cond. luS/cm) lf1/ io 3 I ~Cl .b-=t'1 b"IS lo 10 \it't- r~\So 
Initials f\'11 fJ\bl B'Yll'VJ TI'(\\11') ,.. 

"" l\i\1::1 IM.tl 

Thermometer: 
LJ,.... 

Conductivity .meter: ____ _ 

Analysts: 1:'11\M , Ml1 , t'L1 
. Aih r Hardness* 

Alkalini 

* mg/L as CaC03 
Reviewed by: f {,,,f,;._ 

Date reviewed:-;~}...,a~Vl~. -~~/~fb----

Comments: 

-EV E?\.\ l11>1o\ f!tLW]... a<e c\ea 1 nop:::tri!e;11ale e< µvc1~ ~U.Jt'..l;,t;' 
cdcu<l6'>, (b\"-""i<Z:l) 

Sample Description: 

Broodboard Used: 
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Client: 
Sample ID: 
Work Order#: 

il'I~ 
Cone _ntrationJ) 0 

V=t-Whf1Av - init. -

Temperature (°Cl ·\lU 
DO (ma/Ll ~y 

oH 
Cond. luS/cml ;u 

Initials ~11 ' 

Y€(! A§ CY 
Concentration 0 

I oo 0ll Jl:J) in it. 
Temoerature l°Cl j 0 

Chronic Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

1 2 
old, new old. n·ew: 

)tj,v Ji?." JCj,D '',lj'J 

~-' !';. 2. q;=j . v 
!:::J.'1 %.\ 't .')) -

ilf.3 ts4 
1~~1-i tm\IV'i 

1 2 
.01d new old :.new 

)':i.o }Cj,O ;.5,0 lj, 0 

StartDate&Time: ~V'S~~ 
StopDate&Time: Dec l~Yft;; t:=' 

Test Species: Ceriodaphnia dubia 

Davs 

3 4 5 6 7 

old ne.w old. Jle:w- . olcf new .01d ;< .r1ew> • fillal 

:.is"° 24.D """-" Oh,> ~~,.:;) ... ,,,. l.'.l'J.0 J.'.\:o 2-S:o 
80 :Y'.<7 't·b "8· I 1."'\ IQ. I 1-J' '5 I l::i ,?, 

3--0 ~ l '!. 9 'il·O 1.9. 9,. l -::i:_l ~.o ::i . '1'> 
l i=t:1 n(oO :i, \ 15' \:51 \ 

fl'\W'YI ·"' ,... Ml-i .~~b . 
Davs 

3 4 5 6 7 
. 

old new ola ne.w old new old new final 
J<;. Q '.24. 0 'll1i'" 'W,o ,,.,,.,,, "'!-"' 2~ / J.4-. v )CJ.<> 

DO Ima/LI Y, 
. / 9. ! 8.2- "T :y, ij /-' g. 2. 13-"S 't·I? i· I 1-B 1"".v 1> v %.i :+ 'f 

oH . 1- .Cf ~.\ -=t .l\ cl I ~~ 160 .:i. 9 't·O ., <\ '(3.0 -t:' ~.O ::i .Oj 
Cond. lu$/cml im F.-f [0- fl- 16-~ -t- 168d- IO'f"f i .c:>l I i o-:i,G (f)p 

Initials Vl'llffl ~~h +rnrn +fl~VV) I'- A Iv\ ti /I/id 

rqH.-71 ~ Days 

Concentration 0 1 2 3 4 5 6 7 

1nn°/, (1/lul --- in-it~· old ··new· old new old· new old new ' .. old - new-· ··old I . new, .final 
Temoerature l°C) 7~ 0 2G,v )t; .'J )Sj.0 11...{, 0 2~.'0 ;2.L( u 1'5\0 ·~p ~ )MP ? r:; 11 1'\-. c:> J.S.o 

DO lmg/L) ~-y IS.2-- ~.4.- 9.i et-- f'.-2.. p,3 't-1 ll' · 1 11 %,V 'J..h '6 I 1-'t-
nH ~i -f.q ~.\ "1- Cl rt\ liq R. \ =t·9 'l -0 ,, <{Ii. 0 -::r. q %,1) 14 ,9 

Cond. luS/cml iff.{':J 1o:ri 10 J:C.., \LiBl.\ iOb~ i6blA \0);,!o o?.il 
Initials · :ll'\1WI ~ '\"' +mm -\::\l"\\Y) I' ..... Ml1 Mt:'J . 

Davs 
Concentration 0 1 2 3 4 5 6 7 

iriit~ -_, Ofet -1-_new old new old new old- new old new old r'fErW_, final 
Temnerature 1°C) 

DO Ima/LI 

oH 

Cond. luS/cm\ 

Initials 

Thermometer: pH meter: 'J.. 
-~--

Conductivity meter: if' 
-~--

Alkalini Reviewed by: Zk'Ptf. 
Date reviewed: -,.-f~et~Vi-~~+~f+tb--

V f/ 

Analysts: EMii') ,Mt) ,fuk?, 
i/l I '7' Hardness* 

• mg/Las CaC03 

Sample Description: S'ame ar ft1tJ,L tr;f- J-
J 

Comments: Broodboard Used: //"J.b/')19-
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Client: 
-r-·' cJ \.JI-LI<. op . ,\ 

Sample ID: 1:::.·\,_, ~ li?.:4 r nmmcm rte a J 
Work Ord -11,_,rID\ \ 

Concentration: {' . ,.., ro1 
Days 

A B C D E F G H. I J I nit 

1 \/ / v ./ t/ ,./ v .; J v ill!::' 
2 v' v v v' v v v v v ../ mn 
3 v v v v v v v' v v v \% 
4 ·/ ;;i. 3 ../ J 3 :;t ? ;; l\. A 

5 L / / ~ .::. / ,./ t.. r ., 
" 6 v .~ r~ '/ ' -:::r L l-. / O> ,/ rtfrm., 

7 ./ l n ~ v I u Q 11 '1 l M\:l 
8 

Total II.-, l '1 q l"'J I~ I Lf 1-t- 2.0 )]) J,:J.. f.,\tJ 

Days Concentration: 4 Lf 
A B C D E F G H I J I nit 

1 v ./ ./ v - ,/ - v v ,/ 11'\ti 
2 ,/ ,/ v' v / v v v / ,/ Mr-
3 ~ v v v v' v ,/ v v' v l'<,., 

4 LI LI LI ../ .../ 4 v 4 ../ 4 p.. 
5 / ,}, / s 'I- / <::; '?:: s ./ rt. 

6 --r l,~ :-r· / ,/ '( '·'1 ,/ v ;J1 '1/11 
7 \-'J I I I n 0 IL ,/ • 11 '1' I\ \';\\".! 

' 
. 

8 

Chronic Freshwater Toxicity Test 
C. dubia Reproduction Data 

StartDate&Time ~ ~tr~~{~ 
Stop Date & Time:~; I :Ci ( 

Set up bv: Y111 M 1::7 

Concentration: .. !~(' • ( l!>'V'1 ryO ( '1H-~ ~/2.2-) Concentration: 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 

v ,/ ,/ ./ ,/ ,/ ./ / ..,. 
./ llAr ....... ,/ v v ,/ ../ ,/ ../ \/ / t 

,/ ,/ / v v v ..,,. v v Vil\llM ../ ./ v ....... v ./ ../ v v v n 
v ./ v v v v v ./ v v ~(.. v v v v V' v v v v v "1 

L\ 4 Lj. 4 L\ I.). u 3 ' 
.,,.. G--- 4 v 4 4 ~ 3 '+ 't 4 4 ' r y, / / ./ / / 9 ""' 

IL. ,Cl /l.... r ~ / ~ / .., / r ,, ...... 
L, / 'r ·-r· ·-r· "( r-r ,/ ( / '-f' f!J/11 ~- .C.-f rl b &~ ,/ r· 

" ~ 11 ~ 
10 1'2.. I '1 10 I I 12- I? I?;! / Ill\:' 11 / I?-, IO I l \'2. \Li- 9 P- 11 !I ~ 

20 21./. 23 .J.D 21 2Y- :;12, ).\; h'5 l!/l 1.m- )."2. I"'> )") ).0 ]D '\l.J.. i"Jk J.O ).?, 2?:> fli\tl 
.n 

Concentration: ' '..&:,.- 'l)-1- Concentration: 100 
A B c D E F G H I J I nit A B c D E F G H I J I nit 

./ .../ v ../ ./ v ./ v / v t11r ./ / ./ / v ../ ,/ v ./ v Mli 
,/ v v' v v v v v v v NII;" .../ ,/ ,/ v v v ,/ ,/ v v illlt" 
v v v..,~\J V1~ J v v v v v \!(. v v v v v V' v . v ,,.. v ,,, 
1 :i. "<"; *" 4 3 ../ v 3 4 hr. 4 3 '+ 4 4 v' 4 v 3 3 A 

/ / / ~ / / <;; .::;; / / /:'- ,,- S"' ~ / ,/ <;: / 7 '" / " 1..:::1- £_, :CCt-· ./ _..CJ- rr ::+ / -:; I.JJ jj'll'l G ,\:'- ::}- .:;:+- i'J .::;;;: / ;...- \ll1n 
hi I 

l?i I)., I?, 9. I I \"2, / 10 '1 11 ~11 10 1'7:> ,., 1 ';t, / .....-' 11 In hl\[1 

Total )'t l !.J.J.. \b) 11/ J.io 1"1 1.S IU... )/, mb );'1-ri.o ·JJJ \)... J.;;i..,J.U, !J \"? 1'1' J.1:> \~1- J.)_ 9.f. 27 2Jt- .2U. I 11'), ·+"' 1% l\i\t 
' 

Days Concentration: I Qr ' Concentration: Concentration: 
:"'M~ (''13'"1 ~":tri.. '~~ .. ,11\E'c ~'SF9 ~"k,.,_ }lrt..r~ i,, .. f':<:> t~::<r lnit 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 J v ,/ v ./ v' v' ,/ llU 

2 ' I/ v ,/ v / ,/ v v v Mn 
3 v v v v v v:' v v v v ~ 
4 4 l\ KIJ4 3 L\ L\ 4 4 v 4 A 
5 s / / :/ /' ·z., / / "' /,..,. 

6 ,/ 4' = L. ?"'\ ,., ~I°· 8 ,/ . . n/f!1 
7. q--'1 I';., f'"l 2. I { Cl p, I \J.; 1.0 '7 i~\:7 
8 """ 

Total q 2\o :l.4 ').\ :},() 1t.1 7J.l.. '2.4! (lo \U "'"' ' ' ' 
Notes: X =mortality. 

!Ill), 
Sample Description: EV eW QWlhMMdea\ and dtl1i\:Pd u,/ stteumev 6tL.f!Z..2... Bi: tV-Wll-- ll11d bi\.\ tR.2 °"re i\eCv' ,0~ yllv\'11"'\o,,+e, bt\Dl\.V\<J, 
Comments: Total ti Young only based oo the first 3 Broods. Fourth and subsequent broods not includ~d in total count. ) li:> \ \) >\, V \ ~. 

Reviewed by: ( i&I,\_ 
Version 2.1 Issued July 29, 2009 

Date reviewed: ( 1 D M · } / ff:, 
.J I 
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CETIS Summary Report Report Date: 15 Dec-15 14:32 (p 1 of 1) 

Test Code: 16001b I 02-8502-4137 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Batch ID: 01-9754-3178 Test Type: Reproduction-Survival (?d) Analyst: Emma Marus 

Start Date: 08 Dec-1513:00 Protocol: EC/EPS 1/RM/21 Diluent: GH_ER2 

Ending Date: 15 Dec-1514:00 Species: Ceriodaphnla dubia Brine: 

Duration: 7d 1h Source: In-House Culture Age: <24h 

Sample ID: 03-0241-6687 Code: EV _ER4(ammended Client: Teck Coal 

Sample Date: 30 Nov-15 08:45 Material: Water Sample Project: 
Receive Date: 01 Dec-1511:10 Source: Teck Coal (TECK COAL) 

Sample Age: 8d 4h (-1.3 °C) Station: EV _ER4_WS_2015-11-30_N 

Point Estimate Summary 

Analysis ID Endpoint Level % 95% LCL 95% UCL TU Method 

11-3530-1 045 ?d Survival Rate EC5 81.87 72.6 N/A 1.221 Linear Interpolation (ICPIN) 

EC10 100 78.66 N/A 

EC15 >100 N/A N/A <1 

EC20 >100 N/A N/A <1 

EC25 >100 NIA N/A <1 

EC40 >100 N/A N/A <1 

EC50 >100 N/A N/A <1 

7d Survival Rate Summary 

C-o/o Control Type Count Mean 95°/o LCL 95% UCL Min Max Std Err Std Dev CV0/o o/oEffect 
0 fD Dilution Water 10 1 1 1 0 0 0.0% O.Oo/o 
0 Negative Control 10 1 1 0 0 0.0% 0.0%1 
30 10 0 0 0.0% 0.0% 
44 10 0 0 0.0% o.0°1o 
67 10 0 0 0.0% O.Oo/o 
100 20 0.9 0.7559 0 0.06882 0.3078 34.2% 10.0% 

7d Survival Rate Detail 

C-% Control Type Rep 1 Rep 2 Rep 3 Rep4 Reps Rep6 Rep 7 Rep 8 Rep 9 Rep 10 
0 Dilution Water 1 1 1 1 1 1 1 1 1 
0 Negative Control 1 

30 1 

44 

67 1 1 
100 0 0 

7d Survival Rate Binomials 

C-% Control Type Rep 1 Rep2 Rep 3 Rep4 Reps Rep 6 Rep7 Rep 8 Rep9 Rep 10 
0 Dilution Water 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 
0 Negative Control 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 
30 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 
44 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 
67 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 
100 1/1 0/1 1/1 1/1 1/1 1/1 1/1 1/1 0/1 1/1 

1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 

(Y \)\ \e1~\N'\ \it\\U ~ G-i \\_ e1<2 i·1t.e \Nder 
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CETIS Analytical Report Report Date: 

Test Code: 

15 Dec-15 14:32 (p 1 of 2) 

16001b I 02-8502-4137 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 11-3530-1045 Endpoint: 7d Survival Rate CETIS Version: CETISv1 .8.7 

Analyzed: 15 Dec-15 14:31 

Batch ID: 01-9754-3178 

08 Dec-1513:00 Start Date: 

Ending Date: 15 Dec-15 14:00 

Duration: 7d 1 h 

Sample ID: 03-0241-6687 

Sample Date: 30 Nov-15 08:45 

Receive Date: 01 Oec-1511:10 

Sample Age: 8d 4h (-1.3 "C) 

Linear Interpolation Options 

X Transform Y Transform 

Log(X+1) Linear 

Point Estimates 

Level % 95% LCL 

EC5 81.87 72.6 

EC10 100 78.66 

EC15 >100 N/A 

EC20 >100 N/A 

EC25 >100 N/A 

EC40 >100 N/A 

EC50 >100 N/A 

7d Survival Rate Summary 

C-o/o Control Type 

0 Dilution Water 
30 

44 

67 

100 

7d Survival Rate Detail 

C-o/o Control Type 

0 Dilution Water 
30 

44 

67 

100 

7d Survival Rate Binomials 

C-0/o Control Type 

0 (0 Dilution Water 

Analysis: 

Test Type: 

Protocol: 
Species: 
Source: 

Code: 

Material: 

Source: 
Station: 

Seed 

1059995 

95°/a UCL TU 

NIA 1.221 

N/A 

N/A <1 

N/A <1 

N/A <1 

N/A <1 

N/A <1 

Count Mean 

10 

10 
10 

10 1 
20 0.9 

Rep 1 Rep2 

1 

0 

Rep 1 Rep2 

1/1 1/1 
0 Negative Control 1 /1 1/1 
30 1/1 1/1 
44 1/1 1/1 
67 1/1 1/1 
100 1/1 0/1 

1/1 1/1 

Linear Interpolation (ICPIN) Official Results: Yes 

Reproduction-Survival (7d) Analyst: Emma Marus 

EC/EPS 1/RM/21 Diluent: GH_ER2 

Cerlodaphnia dubia Brine: 

In-House Culture Age: <24h 

EV _ER4(ammended Client: Teck Coal 

Water Sample Project: 
Teck Coal (TECK COAL) 

EV _ER4_WS_2015-11-30_N 

Resamples Exp 95% CL Method 

200 Yes Two-Point Interpolation 

95% LCL 95% UCL 

NA 1.377 

NA 1.271 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

Calculated Variate(A/B) 

Min Max Std Err Std Dev CV% o/oEffect 

0 0 0.0% 0.0%1 
0 0 0.0% O.Oo/o 
0 0 O.O°Ai 0.0% 
0 0 0.0°/o 0.0% 

0 0.06882 0.3078 34.2% 10.0% 

Rep 3 Rep4 Reps Rep 6 Rep 7 Rep8 

1 1 1 1 1 1 

Rep 3 Rep4 Reps Rep 6 Rep 7 Rep8 

1/1 1/1 1/1 1/1 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 1/1 1/1 1/1 

1/1 1/1 1/1 1/1 1/1 1/1 

1/1 1/1 1/1 1/1 1/1 1/1 
1/1 1/1 1/1 1/1 1/1 1/1 

ID \)\I c\h cV\ VJCc~U::- ~\.1_t;Ql site wdu 
\Jzqe:'\\ 11 e CLV\tro\"' \ a.,\? lv cc\ tfl' 

000-469-187-1 CETJS™ v1.8.7.16 Analyst: 

A 

10 

10 

10 

10 

18 

Rep9 

1 

0 

Rep9 

1/1 

1/1 

1/1 

1/1 

1/1 

0/1 

1/1 

B 

10 

10 

10 

10 

20 

Rep 10 

Rep 10 

1/1 

1/1 

1/1 

1/1 

1/1 

1/1 

1/1 

QA: J(Jv_ 
- 711"'_ ·d /f, 



CETIS Analytical Report 

Ceriodaphnia 7-d Survival and Reproduction Test 

Analysis ID: 11-3530-1045 Endpoint: 7d Survival Rate 
Analyzed: 15 Dec-1514:31 Analysis: Linear Interpolation (ICP!N) 

Graphics 

000-469-187-1 CETIS'" v1 .8.7.16 

Report Date: 

Test Code: 

15 Dec-15 14:32 (p 2 of 2) 
16001b I 02-8502-4137 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst:. __ _ 



CETIS Analytical Report Report Date: 

Test Code: 

15Dec-1514:32(p1of1) 

16001b I 02-8502-4137 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 19-5776-1524 Endpoint: ?d Survival Rate CETIS Version: CET1Sv1 .8.7 

Analyzed: 15 Dec-1514:30 Analysis: Single 2x2 Contingency Table Official Results: Yes 

Batch ID: 01-9754-3178 Test Type: Reproduction-Survival (?d) Analyst: Emma Marus 

Start Date: 08 Dec-1513:00 Protocol: EC/EPS 1/RM/21 Diluent: GH_ER2 

Ending Date: 15 Dec-1514:00 Species: Ceriodaphnia dubia Brine: 

Duration: 7d 1h Source: In-House Culture Age: <24h 

Sample ID: 03-0241-6687 Code: EV _ER4(ammended Client: Teck Coal 

Sam pie Date: 30 Nov-15 08:45 Material: Water Sample Project: 

Receive Date: 01 Dec-1511:10 Source: Teck Coal (TECK COAL) 

Sample Age: 8d 4h (-1.3 °C) Station: EV _ER4_WS_2015-11-30_N 

Data Transform Zeta Alt Hyp Trials Seed Test Result 

Untransformed C>T NA NA Passes 7d survival rate 

Fisher Exact Test 

Control vs Control Test Stat P-Value P-Type Decision(a:5°/o) 
CD Negative Control Dilution Water 

Data Summary 

C-% Control Type NR 

0 Dilution Water 10 
0 Negative Contr 10 

7d Survival Rate Detail 

C-'}'o Control Type Rep 1 
0 Dilution Water 1 

0 Negative Control 1 

7d Survival Rate Binomials 

C-0/o 
0 

0 

Graphics 

,, 

Control Type Rep 1 
Dilution Water 1/1 

Negative Control 1/1 

• 

"" 

1 1.0000 Exact 

R 

0 
0 

Rep 2 

1 

Rep2 

1/1 

1/1 

• 

NR+R 

10 

10 

Rep 3 
1 

Rep 3 
1/1 

1/1 

Prop NR 

1 

Rep4 

1 

1 

Rep4 

1/1 

1/1 

0 !S?pi1. le._ Cb\-\Yo\ -= lctb MJ,p_r 

01lCt\1J:;1 wmev = 6tt-E12-.L:S'ik~v 

Non-Significant Effect 

Prop R 

0 

0 

Rep 5 

1 

Rep 5 

1/1 

1/1 

%Effect 

0.0% 

0.0% 

Reps 

1 

Rep6 

1/1 

1/1 

000-469-187-1 CETIS™ v1.8.7.16 

Rep7 

1 

Rep7 

1/1 

1/1 

Rep 8 

1 

1 

Rep8 

1/1 

1/1 

Rep 9 

1 

Rep9 

1/1 

1/1 

Analyst: __ _ QA: 

Rep 10 
1 

Rep 10 
1/1 

1/1 

JC<-k 
f /Y.w 1-/ ljo 



CETIS Summary Report 

Ceriodaphnia 7-d Survival and Reproduction Test 

Batch ID: 

Start Date: 

01-9754-3178 

08 Dec-1513:00 

Ending Date: 15 Dec-1514:00 

Duration: 7d 1 h 

Sample ID: 03-0241-6687 

Test Type: Reproduction-Survival (7d) 
Protocol: ECIEPS 11RM121 

Species: Ceriodaphnia dubia 

Source: In-House Culture 

Code: 

Material: 

Source: 

EV _ER4(ammended 

Water Sample 

Teck Coal (TECK COAL) 

Sample Date: 30 Nov-15 08:45 

Receive Date: 01 Dec-1511:10 

Sample Age: 8d 4h (-1.3 'C) Station: EV _ER4_WS_2015-11-30_N 

Point Estimate Summary 

Analysis ID Endpoint 
05-5360-0215 Reproduction 

Reproduction Summary 

C-% Control Type 

0 Q Dilution Water 
Count 

10 
0 Negative Control 10 
30 10 
44 10 
67 10 
100 20 

Reproduction Detail 

C~o/o Control Type Rep 1 
0 Dilution Water 20 

0 Negative Control 16 

30 22 
44 24 

67 22 
100 22 

9 

Level 
IC5 

IC10 
IC15 
IC20 

IC25 
IC40 
IC50 

Mean 
22.1 
17.7 

21.4 
19.7 
19.2 

18.6 

Rep2 

24 

19 

13 

21 

20 

8 

26 

81}1\v\tM \,ii q\u-- - G1-L121<2 -

% 95% LCL 95% UCL 

32.88 2.615 73.07 

42.16 12.07 NIA 
88.4 33.94 NIA 
>100 NIA NIA 

>100 NIA NIA 
>100 NIA NIA 
>100 NIA NIA 

95% LCL 95% UCL Min 
20.06 24.14 16 

15.41 19.99 12 
18.83 23.97 13 

16.04 23.36 13 

15.92 22.48 12 
15.55 21.65 7 

Rep3 Rep 4 Reps 

23 20 21 

19 13 12 

25 20 20 

22 15 13 

23 12 22 

25 24 24 

24 21 23 

9'.11-< \.}'id e..r 

N..?qcL~v~ C,cyy\vv l ;; \c,\? v1r,,i.w 

000-469-187-1 CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

15 Dec-1514:32 (p 1 of 1) 

16001b I 02-8502-4137 

Nautilus Environmental 

Analyst: Emma Marus 

Diluent: GH_ER2 

Brine: 
Age: <24h 

Client: Teck Coal 

Project: 

TU Method 

3.042 Linear Interpolation (ICPIN) 

2.372 
1.131 

<1 
<1 

<1 
<1 

Max Std Err Std Dev CV% %Effect 

25 0.9 2.846 12.88°/o 0.0°/o 

22 1.012 3.199 18.07°/o 19.91% 

26 1.137 3.596 16.81% 3.17°/o 
26 1.62 5.122 26.0% 10.86o/() 
24 1.451 4.59 23.91 Ofo 13.12o/o 
26 1.459 6.524 35.08% 15.84°/o 

Rep 6 Rep 7 Rep 8 Rep 9 Rep 10 

24 23 25 25 16 

19 17 20 20 22 

22 26 20 23 23 

26 14 25 14 23 

24 12 15 19 23 

17 7 18 7 18 

14 24 26 16 19 

Analyst: __ _ QA: j(jtt__ >-//1 L 
r J41!1 ·I P 



CETIS Analytical Report Report Date: 

Test Code: 

15 Dec-15 14:32 (p 1 of 2) 
16001b I 02-8502-4137 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 05-5360-0215 
Analyzed: 15 Dec-15 14:31 

Batch ID: 

Start Date: 

01-9754-3178 

08 Dec-1513:00 

Ending Date: 15 Dec-15 14:00 

Duration: 7d 1 h 

Sample ID: 03-0241-6687 

Sample Date: 30 Nov-15 08:45 

Receive Date: 01 Dec-15 11: 1 O 
Sample Age: 8d 4h (-1.3 'C) 

Linear Interpolation Options 

X Transform Y Transform 
Log(X+1) Linear 

Point Estimates 

Level % 95% LCL 
IC5 32.88 2.615 
IC10 42.16 12.07 
IC15 88.4 33.94 
IC20 >100 NIA 
IC25 >100 NIA 
IC40 >100 NIA 
IC50 >100 NIA 

Reproduction Summary 

C-% Control Type 

0 Dilution Water 
30 
44 
67 
100 

Reproduction Detail 

C-% Control Type 
0 Dilution Water 
30 

44 

67 

100 

000-469-187-1 

Endpoint: 
Analysis: 

Test Type: 

Protocol: 
Species: 

Source: 

Code: 

Material: 
Source: 
Station: 

Seed 

1299767 

95% UCL TU 
73.07 3.042 
N/A 2.372 
N/A 1.131 
N/A <1 
NIA <1 
NIA <1 
NIA <1 

Count Mean 
10 22.1 
10 21.4 
10 19.7 
10 19.2 
20 18.6 

Rep 1 Rep2 
20 24 

22 13 
24 21 
22 20 
22 8 
9 26 

Reproduction 
Linear Interpolation (ICPIN) 

Reproduction-Survival (7d) 

EC/EPS 1/RM/21 

Ceriodaphnla dubia 

In-House Culture 

EV _ER4(ammended 

Water Sample 

Teck Coal (TECK COAL) 

EV _ER4_WS_2015-11-30_N 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: Emma Marus 

Diluent: GH_ER2 

Brine: 

Age: <24h 

Client: Teck Coal 

Project: 

Resamples Exp 95% CL Method 

200 Yes Two-Point Interpolation 

95°/o LCL 95% UCL 

1.369 38.25 
NA 8.288 
NA 2.947 
NA NA 
NA NA 
NA NA 
NA NA 

Calculated Variate 

Min Max Std Err Std Dev CV% 0/oEffect 
16 25 0.9 2.846 12.88% 0.0% 
13 26 1.137 3.596 16.81% 3.17% 
13 26 1.62 5.122 26.0% 10.86% 
12 24 1.451 4.59 23.91% 13.12o/o 
7 26 1.459 6.524 35.08% 15.84% 

Rep3 Rep4 Rep5 Rep6 Rep7 Rep 8 Rep 9 
23 20 21 24 23 25 25 
25 20 20 22 26 20 23 
22 15 13 26 14 25 14 
23 12 22 24 12 15 19 
25 24 24 17 7 18 7 
24 21 23 14 24 26 16 

CETIS'" v1 .8.7.16 Analyst:. __ _ 

Rep10 

16 

23 

23 

23 

18 

19 



CETIS Analytical Report 

Ceriodaphnia 7-d Survival and Reproduction Test 

Analysis ID: 05-5360-0215 Endpoint: Reproduction 
Analyzed: 15 Dec-1514:31 Analysis: Linear Interpolation (ICPIN) 

Graphics 

000-469-187-1 CETIS'M v1.8.7.16 

Report Date: 
Test Code: 

15 Dec-1514:32 (p 2 of 2) 
1soo1b I 02-8502-4137 

Nautilus Environmental 

CETIS Version: CET1Sv1.8.7 
Official Results: Yes 

Analyst: __ _ 



CETIS Analytical Report Report Date: 

Test Code: 

15 Dec-15 14:32 (p 1 of 1) 

16001b I 02-8502-4137 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 03-0496-5178 

Analyzed: 15 Dec-1514:30 

Batch ID: 01-9754-3178 

Start Date: 08 Dec-1513:00 

Ending Date: 15 Dec-1514:00 

Duration: 7d 1h 

Sample ID: 03-0241-6687 

Sam pie Date: 30 Nov-15 08:45 

Receive Date: 01 Dec-1511:10 

Sample Age: 8d 4h (-1.3 °C) 

Data Transform Zeta 

Untransformed NA 

Equal Variance t Two~ample Test 

Control vs Control 

ANOVA Table 

Source 

Between 

Error 

Total 

Distributional Tests 

Attribute 

Sum Squares 

96.8 

165 
261.8 

Test 

Endpoint: Reproduction 

Analysis: Parametric-Two Sample 

Test Type: Reproduction-Survival (7d) 

Protocol: EC/EPS 1/RM/21 

Species: Ceriodaphnia dubia 

Source: Jn-House Culture 

Code: EV _ER4(ammended 

Material: Water Sample 

Source: Teck Coal (TECK COAL) 

Station: EV _ER4_WS_2015-11-30_N 

Alt Hyp Trials Seed 

C>T NA NA 

Test Stat Critical MSD OF P-Value 

-3.25 1.734 2.348 18 0.9978 

Mean Square OF F Stat 

96.8 1 10.56 

9.166667 18 

19 

Test Stat Critical P-Value 

Variances Variance Ratio F 1.263 6.541 0.7333 
Distribution Shapiro-Wilk W Normality 0.9083 0.866 0.0591 

Reproduction Summary 

C-% Control Type Count Mean 95% LCL 95% UCL Median 

0 Dilution Water 10 22.1 20.06 24.14 23 
0 Negative Control 10 17.7 15.41 19.99 19 

Reproduction Detail 

C-% Control Type Rep 1 Rep2 Rep 3 Rep4 Reps 

0 Dilution Water 20 24 23 20 21 

0 Negative Control 16 19 19 13 12 

Graphics 

" J 
E 

• • 

000-469-187-1 CET!S™ v1.8.7.16 

CETIS Version: CETISv1 .8.7 

Official Results: Yes 

Analyst: Emma Marus 
Diluent: GH_ER2 

Brine: 

Age: <24h 

Client; Teck Coal 

Project: 

PMSD Test Result 

13.3°/o Passes reproduction 

P-Type Decision(a:5%} 

CDF Non-Significant Effect 

P-Value Decision(a:5o/o} 

0.0044 Significant Effect 

Decision( a:1°/o} 

Equal Variances 
Normal Distribution 

Min Max Std Err CV% %Effect 

16 25 0.9 12.88% 0.0% 

12 22 1.012 18.07% 19.91% 

Rep 6 Rep 7 Rep8 Rep9 Rep 10 

24 23 25 25 16 

19 17 20 20 22 

• 
• • • • 

• 

• 
• 

., .. 

Analyst: __ _ 



CETIS Analytical Report Report Date: 

Test Code: 

12 Jan-16 13:06 (p 1 of 2) 
16001b I 02-8502-4137 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 15-6201-1184 Endpoint: Reproduction 
Analyzed: 12 Jan-16 13:05 Analysis: Parametric.. Two Sample 

Batch ID: 01-9754-3178 Test Type: Reproduction-Survival (7d) 

Start Date: 08 Dec-15 13:00 Protocol: ECIEPS 1/RM/21 

Ending Date: 15 Dec-1514:00 Species: Ceriodaphnia dubia 

Duration: 7d 1h Source: In-House Culture 

Sample ID: 03-0241-6687 Code: EV _ER4(ammended 

Sample Date: 30 Nov-15 08:45 Material: Water Sample 

Receive Date: 01 Dec-1511:10 Source: Teck Coal (TECK COAL) 

Sample Age: 8d 4h (-1.3 °C) Station: EV _ER4_WS_2015-11-30_N 

Data Transform Zeta 

Untransformed NA 

Equal Variance t Two-Sample Test 

Control vs Control 

Negative Control Dilution Water 

Auxiliary Tests 

Attribute 

Control Trend 

ANOVATable 

Source 

Between 

Error 

Total 

Distributional Tests 

Attribute 

Variances 

Test 

Mann-Kendall Trend 

Sum Squares 

96.8 

165 

261.8 

Test 

Variance Ratio F 

Alt Hyp Trials 

C<T NA 

Test Stat Critical 

3.25 1.734 

Test Stat 

Mean Square 

96.8 

9.166667 

Test Stat 

1.263 
Distribution Shapiro-Wilk W Normality 0.9083 

Reproduction Summary 

C-0/o Control Type Count Mean 95% LCL 

0 Dilution Water 10 22.1 20.06 
0 Negative Control 10 17.7 15.41 

Reproduction Detail 

C-% Control Type Rep 1 Rep 2 Rep3 
0 Dilution Water 20 24 23 

0 Negative Control 16 19 19 

000-469-187-1 

Seed 

NA 

MSD OF P-Value 

2.348 18 0.0022 

Critical P-Value 

1.96 0.1447 

OF F Stat 

10.56 

18 

19 

Critical P·Value 

6.541 0.7333 

0.866 0.0591 

95% UCL Median 

24.14 23 

19.99 19 

Rep4 Rep5 

20 21 

13 12 

CETIS™ v1.8.7.16 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Emma Marus 

Diluent: GH_ER2 

Brine: 

Age: <24h 

Client: Teck Coal 

Project: 

PMSD Test Result 

13.3% Fails reproduction 

P-Type Oecision(a:5%) 

CDF Significant Effect 

Decision(a:5o/o} 

Non-significant Trend in Controls 

P-Value Decision(a:5%) 

0.0044 Significant Effect 

Decision(a:1%) 

Equal Variances 

Normal Distribution 

Min Max Std Err CV% %Effect 

16 25 0.9 12.88°/o 0.0% 
12 22 1.012 18.07% 19.91o/o 

Rep6 Rep7 Rep 8 Rep 9 Rep 10 

24 23 25 25 16 

19 17 20 20 22 

Analyst __ _ 



CETIS Analytical Report 

Ceriodaphnia 7~d Survival and Reproduction Test 

Analysis ID: 15-6201-1184 Endpoint: Reproduction 
Analyzed: 12 Jan-1613:05 Analysis: Parametric-Two Sample 

Graphics 

·--··--·--·---·--·· .. !!1.°"-~~L •. 
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000-469-187-1 CETIS'M v1.8.7.16 

Report Date: 

Test Code: 

12 Jan-1613:06 (p 2 of 2) 

1soo1b I 02-8502-4137 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

• 
• • • • •• 

• 

.., 

Analyst:. __ _ QA: .;}(}.(;._ 
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"Teet Coa/ 
W.0.#: (?,Qo/ 

I 

Client: 

Sample ID Sample Date 

14~-t'f<J. (,i\.e 1'1'1\M\} b.or IS/\\:) 
'elf~ BiN· fornmrnded) 1 

J,o) Qern.ey ~( s-/11::; 

Reviewed by: 

Version 1.0 Issued June 26, 2006 

Hardness and Alkalinity Datasheet 

Alkalinitv 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/lCaCO,) (ml) Used (ml) (mg/l CaC03) Technician 

<)O q, '\ ! C> • \ I 'l Lf ~,o q ''3 [~f, :rs 
")O CC) «1 q, \ I q.Lt l o(LJ '1 · l 916 :r 5 

\s"u l.f'.C\ l;,CJ C)b i;; 'c \;;.D \ ()1) Mtl 

Notes:(\"\ fJi \ 1 rtr=,---,l --1-r, Ir< ~ "' I q I I h I i1\n±.f~ -
~ -- ' . ' ' 

,J('ll.A. Date Reviewed: fa IA. f / IJ, 
(( ( 

Nautilus Environmental 



Ceriodaphnia dubia Summary Sheet 

Client: 

Work Order No.: 

Sample Information: 

Sample ID gH fi2.( (qfJf&t!IMJ/} 
Sample Date: \.lC>J 3C/ 15= 
Date Received: Qee vis: 
Sample Volume: {( J';{OL 

Fl?_lJR2.,\ <ktt.e. dlfahlf) lwler-) s:Jr1pli.d 
and rR£tei£.?( ai.fl;.e sci111.e c/l!feJ ar 
Test Organism Information: tl11-fl2-/ 

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): /, 5-Ct. ~ -/, 1-) 

Start Date/Time 0<".C 8(/-c:J {]0 ( 30ch 
Set up by: _fl!~Vl...,_llfVl'-++/..._/0'-'c_lL,.._ ___ _ 

-'-+I 

Test Validity Criteria: 
1) Mean survival of first generation controls is ;;::80 °/o 

2) At least 60%> of controls have produced three broods within 8 days 

3) An average of ;;:;IS live young produced per surviv'.~9 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: 

;(, 0(/. '1-l.J) glL NaCL 

l, 'o(). ;A-J.C) glL NaCL 

CV(%): 

CV(%): 

Test Results: 

LC50 % v/v 

IC25 % vlv 

IC50 % v/v 

Reviewed by: Date reviewed: ---<Jc-+· _a_v1_-_1--!/'-f'--'f, __ _ 

Jan 26, 2011; Ver. 2.0 Nautilus Environmental 



iccli 

Client: 
Sample ID: 
Work Order#: 

Cw/ !:errio1) 
Concentration 

0:».-f re/ 
Temoerature l°Cl 

DO lmo/U 

nH 

Cond. luS/cml 

Initials 

Fe.._ufQ..\ 
Concentration 

5ik, t:ftrrfro I 
Temoerature 1°Cl 

DO lmo/U 

nH 

Cond. '"S/cml 
Initials 

Concentration 

'36%fvl•i 
Temoerature 1°c1I 

DO lmo/Ll 
oH 

Cond. '"S/cml 
Initials 

Concentr~2,on 
'f ~,,,(11111 

Temoerature 1°cr 

DO lmo/U 
oH 

Cond. '"S/cml 
Initials 

Thermometer: 

Hardness* 

* mg/L as CaC03 

Chronic Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

--G_<..,k- f'oa\ ~ Start Date & Time: ~ 3 // 5J€J3tl1J 
Gl~·:tR..:rfaii1'iJ;1md0:tL \ stop Date & Time:-'l-Of~c-'-=15:z.,{uTS_-'---"~=--=~,...,,,=+-.6'.X2\- \ 7 Test Species: Ceriodaphnia dubia 

0 1 2 
. irii't:·< :._· ()lcf new.: C>ld n·ew 
"4 0 ?cO 2l\ 6 11;.o 1'1 0 
.0 1-:J..l..1 R.O :r. 't, -v. \ 
A.O 1:~ IS 0 =) .--1 '(i. 0 
1.0 ~'}I Q..9-0 

H~VVI 'fl'Y1\'Y) RnWJ 
' ' 

0 1 2 
in it old·· new old new 
u.o '· c; (1 1 'J-. CJ )C).O 1'1'1.0 

:1)...-- .. 
/ S.I :;r.q CJ.2-

IAI '.I-.' 'i5. u =i .' /f.0 
R<oLl 3(o';, ~ 1-

fmWl' ~~ll i'" Yjrv1 
' 

0 1 2 
t···in.'if} I old new old 1

• new 
'1UQ '·" {) 

J-r. t:j )!JP ILi 0 
·c, .7~ >. J/ 6 :".?~ s.o :'2)_.. ;>· 

a I .() 'i\.O ::i ,!.. -1. I 
'_]') lr.'3 i ' " IYJW1 ~~11 

' Im 1 

0 1 2 
I· l'1it/'. Cild.· new old. new 
''It " t;;. (J 2'-."J )1).o ZLLO 
v • )/ ~ '1/ \~ b.ll S.2-
:l? .. 'I c;;.r LO 11.11 RI 

~ 
-1::12., 

'. ' 
11~n 

.. 
llfl1r I 

(j) '.2, 

Davs 

3 4 5 6 7 
ol.d .: t··new old new. <>1a new old 1.·new final 

t.,5.0 11liO •'I<)\;> '!Al.'> '1h);:> ,..i.)ol ;P' :J.S.D 114 D 2)P 
'l·'lio- i<:.O '6·0 i·3 .. " tl' '2- :is ff. fl ?fr ., 
7. 'T,6 '6.0 't·i "I·?, I "'I;'\ lAs I :i .'5 Dn ".), !:;7 

'.:J.(1/1 22u. (_,7_;y <11 ) 2l 'C 
EY\'im tr. , ... +il!'ll I us , 

Davs 

3 4 5 6 7 
old · new old new old. new I ()Id new final 

1$.0 ?lj(,1 ~~ .. , .. " . ... , .. 'lAP J.l'J .D I 'l[{, I 2SJ) 

?'l ·>d2> ,. . '6 9:. I h . "I fb. 0 1::1 .s \(. 6 ';!. 3 
9 ''1 6. \ ~-9 ~·I i:o.-o '\?; • ' 't.0 I I ::z , "' 
.L:;..l-\ 3i"t ·:lot) = "36 c: 
+m\'ll\ ,...... . ~ ·11 ' 

,,...,, 
Davs 

3 4 5 6 7 
old new· old new old new cild ··'fiEiYl: 1• final 

,c, 0 11.Ll.O ')8'>,..> 'WP ·j..O).> 11"? il:;,o 75.J. D 2S.O 
g.o ~3 't·'l )$·' oo !§. I I ::t .It) ~\ ;t. 3 
\>,. 0 g. I '6· {) <z· I 'OvO 9., I ~.o ~J 'C1 · D 

L-,L\.O E>SS (c~1 (_,<:2-,Q 662, 
-fl'ltl V'll ,4- "' tmYVl O's 

Davs 

3 4 5 6 7 
old new old new Old'· n·ew ·. 01d new . final 

·vs.o 11[.{ 0 ~ 'Vf,:O .,,;...,,. "l>lp )!;;,() l<J I 25.o 
a.o ;;i,,., 't·?; 9;.J 11VC\ ./2 I ::i, '5 s; _I) .,. . 'f 
S·o @. \ 't· 0 'l·o ~-' 'i)' \ &.o I i; I '0·0 
"::V-f') '.:fbO I~ 'A-1- ) ?1? 
+VYll/YI . . -Hl'IYVl ::rs 

I 

pH meter: _'j...c... __ _ Conductivity meter: __ \.\--'.!..-__ 

Analysts: 

Reviewed by: -~J. .... r""'.1""'1 ~_,_,, __ 
Date reviewed: _;4f-"~"'"'~-::/l/-/.f../f<>r_ 

I ' ,,.iz: 

Sample Description: @-\ Fe..\ Ok! i:j W_\)fQ..\ fltp QIPoc 
1 

YlCJ fi'.lrilo 11.aj-u:Y pwn pitr;le. 

Comments: Broodboard Used: l I :;({:,[~,;y-
Version 1.3 Issued May 22, 2015 Nautllus Environmental Company Inc. 



Chronic Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

Client: 
Sample ID: 
Work Order #: ~) 

W,\01 
Concentration 0 1 2 

lo-=t Wt.J 1AJ •·init 01tl ··· ;,·:,h~i.Y:· .. Old ·>new 
Temperature (°C I' j (') .1C:jJ 24:\;J .:29. 0 I (] 

DO (ma/Ll '7_,, i.')..- ().~ 3.o .i./ 
DH . \ X'.O 3.i ';b, 0 .\ 

Cond. luS/cml qii." ' . ·.ry' '1 i () 
Initials 11'\VV M\:1 {\')!) r I 

rep A':>J (!) 
Concentration 0 1 2 
IOO·teu\v ."iriii~'· old 

····. 
old. 

. 
·new new 

TemDerature (°C{ "LI. D c..o 'l-4' l:j )C;.O 4.0 
DO Cma/Ll y Ci' :i~ ~.1 ~.O 12--

DH . \ "'.n ~ .\ 8.o 'I. \ 

Cond. <uS/cml IR 11 <60 II~~ 

Initials 'l'IW ll~t\ ·HY\\~/\ 

-
•eple7T (:!:) 

Concentration 0 1 2 
I (J('_f/,.f, 1\ 1l "ill-rti-:~ _ old ·new ot<l new 

Temperature (°Cl nu.() () 11t, \;j D'? .O ll(_{J 

DO Cma/Ll ff/" .,__,..... ~.'.2... ~.o CZ v 
PH a \ '. D ~.\ 'b J SI 

Cond. CuS/cml l 18 I i'<!U,I.\ 11~ , .J.-. 
Initials flV\W Mtl i=l'Y1W1 

Concentration 0 1 2 
>i'nif; C>1cL 

. I •• 
n~w old .new 

TemDerature (°Cl 

DO Cma/Ll 

DH 
Cond. luS/cml 

Initials 

Thermometer: ___ t.j~_DO meter=--~-

Hardness* 
Alkalinity' 

• mg/L as CaC03 

Sample Description: 

Comments: Brood board Used: 11 2 615A 
Version 1.3 Issued May 22, 2015 

Start Date & Time: Os:_ ~~ 
Stop Date & Time: Dec I§/ 1 

Test Species: Ceriodaphma dubia 

' 

Davs 

3 4 5 6 7 

old·. new· .. 
1.·--·.01d new old .. ·. new .old new.· .. fi11a1 

1.S.C> 'l.j () ')Q\0> .... 1.u ... ;!j '1.6)!> I1,Ar.9 pl;,O 'JU. 75.0 
80 "/J..., =f. i 'i.' 1. "\ 'fb· i "!-, i;;- 1:1. ( 9·3 
~.o ;, I i-o "t·O 'g,-0 9',0 + .<;l L '7? 

Lfl 902 °l I ""> {'\L } BSD 

.i:::v\'\ VY1 "' II- +-Ti I (JS 

Davs 

3 4 5 6 7 

old new 1:<01d new··, i·. 'Old·.·· nevi: ··old /new final 

15. 0 liA.n '161" 41.n;> 

g.o .z 'Z, =f . 'i' 'l· ~ 
8 0 '"<. \ '1-·C\ '6·o 
ill)(,,., llbC\ 
+-rnm "-

Davs 

3 4 

old new_ old new 
z.s. 0 ·.10 "}.'!i'.O """' 0. .0 .'].,. 1-·b 't;·J 
S· C> c; . \ =f.q %·0 
I I a:::t- II~ 
+mf'1 O•'\J 

Days 

3 4 
. 

-- Ol(l--old neW :-:ne·w_ 

pH meter: ___ )... __ 

··~ • .::i. •Vf ·" i.~;a 74 (, zs.o 
(...."\ ~'1,..- "l .t> fl. 0 '"7. <t 
I'\ fl.O q: .13 I) u '1 "'I 

11 <., > \\;= ~I ) l tY'l5 
,._ t11 v I (JS' 

5 6 7 

<l'1i:i. 
-,,_;_-_ -

,old ·rfeW. final --new> 
.. ;...;t,.. ·Vt;> )\:r.D '1 v;;.o 
1.--6 'Uv I ::i. .I:) ~ ?·;, 
1_'\ ~.o I:+.~ '),, '+. 0 - I 

lll.oV \! ,.,c:; Ill S 
\I\ V\J\.., .ff1 I'! {)',,-

5 6 7 
:-_:--01(1_< -·-new_-:: "/:-01if-: __ _ : __ n-ew final 

Conductivity meter: __ If~·--

Analysts: t'MM ,Mll flLLIO I 

151"'{'-d. I '.,
7 

Reviewed by: __ J"'· xlW.-=~~--
Date reviewed: --1o'i)+7 Ct_vl_·_-1-"-'/-;~1+--

Nautilus Environmental Company Inc. 



Chronic Freshwater Toxicity Test 
C. dubia Reproduction Data 

-· k ~ I I f#IS' ~ ~ ~ f t2 = Ii Start Date & Time: • {.,.,. -1a&t f (bfuMfffitlt?dJ 0/c (l/\V J Stop Da~e~u:~::-d{aQLbhfb 
Client: 
Sample ID: 
Work Order: 

Days,concentration: '1"0/ Con~~IJ!ration: I~ ~ -r'a/ Rt-l~ Concentration: '-~ 0 
A I B I c I D I E I F I G I H I I I J I lnit I A I B I c I D I E I F I G I H I I I J I lrlit I A I B I c I D I E I F I G I H I I I J I lnit 

1 ,/ ./ v' ;/' v v' v' v ,_,, v l\\l~ / v ./ / ../ v v ,../ v .,/' 11/11:1 ,,/ v ..... v ,,-- / ,/ v ._,.- v till' 
2 v1/,;vvvv,/vvMn,/vvvvvvvvvmnvvvvvvvvvvMb 
3 v L/ v v v v t/ ti '/ v .,-.sK t/ v v v v v v v v v "'-"' v v v v v v v v v v.~ 

4 J.. ::< 3 3 4 L\ ::t ..,.., ...,,, v .o.. 4 4 4 5 :l '5" 4 •; i 4 ~ s 4 c; 3 c:; 4 4 '+ ~ 4 ;«, 
5 if, ./ j / , ti / .., 1.-\ , 4 '\l>A). / 1 ,,/ / / / / / ~ /" ,,.- .- "I / / / / / / 'icl 
s V~~~J/~~6~~~~~~i,~~3b••M~~9~~i~Y~k~ 
7 "' "'I b '1 ti "I <:!· v 8 .,. 0S 'l 11 \"3 t~ \ 5 IL. '1 l"I IU t I :rs' 1-:J. 17 H IC> h n iO iS )"J. tC::u'\ 
8 I I I I I 'I I ,, 

Ta1a1l \bl 19 I 1% l:i.o Ii 9 IJ. I 11 b Lf5 I lll> I \\ IML1:io lo.:2. l'.1q{2b ll?i I 1.':5I11 l)..J]}qJ5.f IMlj ;J.$l)':>!'.rtITTJl1Ti~l:i..1 l:i'Z. l:i415'2JMC 
1~ n 

Days Concentration: .11 • - Con~i~~: Concentration: I' ~ 
A 8 C D E, F G H I J I nit A B C G H I J I nit A B C D E I F I G I H ! I I J I !nit 

1 ./\7 v v v v v / -V' / ••r --:;, V' • / 7 v- v -;.;-~ .,,,~.?7 "1 F-:; / v ~,_;;;:- 7 ,/ .,; -7 ..-- -v'litt: 
2 ,/ ,/ v ../ v ../ v ./ v v" M\' v v v v ,/ ./ v" v v" v 111\1 v ,/ v / v v v v ./ v Ml' 
3 v v v v c/ ,_/ v' J ,/ v Cf" v v v v v v c/ v v v ~ v V ,/ v V V t/ IV v V;J:.<f 

4435~444334r*4 43*43V43~J'f 43444 433 ~ 
5 r r ,- 5 - " ~ (., , , '\"i .<" r r / r ----/ <.:.. / / •v s / ,/ , / / ,/ / b / '\"' 
6 Q f. '.:!- '1' ;;:\.. ',>, v' V I 0 ./ i'l\I~ ::\-- '1 '1 l,, 'i) ':!.. ~ ,/ ::j". I!; Ill;' 't, ~ :::/' {, lo \,, lo :i; .,/ \o Ml1 

1 I~ ti l<', \'-l /\j ('-j tl.t13 i"3-i-;'\~ \"'.l l4 \\ \'2, \< p, 1til• !~ '> V l"t i~ \"l_ \C. tj i.0 l'i p l~J'! 
8 

Total)<; ).0 '2$' !.':f:. JS 2.lo 2.\ii J.'J, 261'.li./ 
,\ 

1 

2 I v'i:.71../ 1,; I ./I 71 71 /I ;:;'( 17111\C 
3 1v lvlvlt71;:7fvlv'lvlc./lvh-5" 
4 Iv Iv I '+ I 3 I 3 I 3 IV" I v f v' I Lt IE 
5 1 c., I c;. I ./f ,,, I 1 I 5. I L\ I S I 1 I/ I '\<AA 
s 1 q l10l "Ol l~;fQ I /f1'),f'1I1oi 'f-l"1-
1 1v-1 vt17, i li) I P-t I 1~ vT vi!/ w~1:rs 
8 

To1a1l Ii./- I 1<;" I J.'511:rI1 Oi [1111IllI14' I rt-1.l-\ !Mt 
Notes: X = mortality. 

Sample Description: 
Comments: 

Reviewed by: 

Versio112.1 !ssued July 29, 2009 

• 11J..'5 I 2::r I ::zo l'.2'5124'!5.? LLkT2'1-l':~l>_IM6 I !?1 l'2..\2J2$ J iJ I )5]122J26112 I 2J 12 2.f fl\C' 

Concentration: Concentration: 
A B C D E F G H I J lnit A 8 C D E F G H I J lnit 

" j "'~ f<i\ \\-P1G\ (fa~01. \K _'\PP-\ l>Jt ckl\:'. ~:.f{(dt~lcJe , o~':\"~~~ 
. ' 

Date reviewed: 1 Ct-\'\ • ~ / {):;
1 

' i\J\.t:f. 
0 I 

Naulil~s Environmental 



CETIS Summary Report Report Date: 15 Dec-1514:10 (p 1 of 1) 

Test Code: 16001a I 03-9920-6143 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Batch ID: 01-3629-2905 Test Type: Reproduction-Survival {7d) Analyst: Emma Marus 

Start Date: 08 Dec-15 13:00 Protocol: ECIEPS 11RMl21 Diluent: FR_UFRI 

Ending Date: 15 Dec-1516:00 Species: Ceriodaphnia dubia Brine: 
Duration: 7d 3h Source: In-House Culture Age: <24 

Sample ID: 09-6772-9661 Code: GH_FR1 (am mended Client: Teck Coal 

Sample Date: 30 Nov-15 Material: Water Sample Project: 

Receive Date: 01 Dec-1511:10 Source: Teck Coal (TECK COAL) 

Sample Age: 8d 13h (2 'C) Station: GH_FR1_WS_2015_ 11_30_N 

Point Estimate Summary 

Analysis ID Endpoint Level % 95% LCL 95% UCL TU Method 

20-5794-5085 7d Survival Rate EC5 >100 NIA NIA <1 Linear Interpolation (ICPIN) 

EC10 >100 NIA NIA <1 

EC15 >100 NIA NIA <1 

EC20 >100 NIA NIA <1 

EC25 >100 NIA NIA <1 

EC40 >100 NIA NIA <1 

EC50 >100 NIA NIA <1 

7d Survival Rate Summary 

C-% Control Type Count Mean 95% LCL 95o/o UCL Min Max Std Err Std Dev CV0/o o/oEffect 

0 (!) Dilution Water 10 1 1 1 1 0 0 o.0°1o 0.0%) 

0 Negative Control 10 1 0 0 0.0°/o 0.0%1 
30 10 0 0 0.0% 0.0°/o 
44 10 0 0 o.0°1o 0.0% 
67 10 0 0 0.0% O.Oo/o 
100 20 0 0 0.0% 0.0% 

7d Survival Rate Detail 

C-% Control Type Rep 1 Rep 2 Rep 3 Rep4 Rep 5 Rep 6 Rep7 Rep 8 Rep9 Rep 10 

0 Dilution Water 1 1 1 1 1 1 1 1 1 1 

0 Negative Control 1 1 

30 1 

44 

67 

100 

7d Survival Rate Binomials 

C-% Control Type Rep 1 Rep2 Rep3 Rep4 Rep5 Reps Rep 7 Reps Rep 9 Rep10 

0 Dilution Water 111 111 111 111 111 111 111 1/1 111 111 

0 Negative Control 1/1 111 111 111 111 111 111 111 111 111 

30 111 111 111 1/1 111 111 111 111 111 1/1 

44 111 111 111 111 111 111 111 111 111 111 
67 111 111 111 111 111 111 111 111 111 111 
100 111 111 111 111 111 111 111 111 111 111 

111 111 111 111 111 111 111 111 111 111 

' '=' * l9 i;h\v.\ilJ/\ wt'.V t\r: F'({ _ 1;11'{21 :,;i.e \\IL(;\er "" tJ~ti'v~ v .t Cll-'>~\::. \cJJ c~ \vCcier- -
;in 

000-469-187" 1 CETIS'M v1,8.7,16 Analyst: __ _ 



CETIS Analytical Report 

Ceriodaphnia 7-d Survival and Reproduction Test 

Analysis ID: 20-5794-5085 
Analyzed: 15 Dec-1514:09 

Batch ID: 

Start Date: 

Ending Date: 

Duration: 

01-3629-2905 

08 Dec-15 13:00 

15 Dec-15 16:00 

7d 3h 

Sample ID: 09-6772-9661 

Sample Date: 30 Nov-15 

Receive Date: 01 Dec-1511:10 

Sample Age: 8d 13h (2 °C) 

Linear Interpolation Options 

Endpoint: 7d Survival Rate 
Analysis: Linear Interpolation (ICPIN) 

Test Type: Reproduction-Survival (7d) 

Protocol: ECIEPS 11RMl21 

Species: Ceriodaphnia dubia 

Source: In-House Culture 

Code: GH_FR1 (am mended 

Material: Water Sample 

Source: Teck Coal (TECK COAL) 

Station: GH_FR1_WS_2015_11_30_N 

Report Date: 

Test Code: 

15 Dec-1514:09 (p 1 of 2) 

16001a I 03-9920-6143 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: Emma Marus 

Diluent: FR_UFRI 

Brine: 

Age: <24 

Client: Teck Coal 

Project: 

X Transform Y Transform Seed Resamples Exp 95% CL Method 

Log(X+1) Linear 2131282 200 Yes Two-Point Interpolation 

Point Estimates 

Level % 95% LCL 95% UCL TU 95% LCL 95o/o UCL 
EC5 >100 NIA NIA <1 NA NA 
EC10 >100 NIA NIA <1 NA NA 
EC15 >100 NIA NIA <1 NA NA 
EC20 >100 NIA NIA <1 NA NA 
EC25 >100 NIA NIA <1 NA NA 
EC40 >100 NIA NIA <1 NA NA 
EC50 >100 NIA NIA <1 NA NA 

7d Survival Rate Summary Calculated Variate(A/B) 

C-0/o Control Type Count Mean Min Max Std Err Std Dev CV0/o 1YoEffect A B 

0 Dilution Water 10 1 1 0 0 0.0%1 O.Oo/o 10 10 
30 10 0 0 0.0% 0.0% 10 10 
44 10 0 0 0.0% 0.0% 10 10 
67 10 0 0 0.0% 0.0% 10 10 
100 20 0 0 0.0% 0.0% 20 20 

7d Survival Rate Detail 

C-o/o Control Type Rep 1 Rep2 Rep3 Rep4 Reps Rep 6 Rep? Reps Rep9 Rep 10 
0 Dilution Water 1 1 1 1 1 1 1 
30 1 1 
44 

67 

100 1 

1 

7d Survival Rate Binomials 

c.o;() Control Type Rep 1 Rep2 Rep 3 Rep4 Reps Rep 6 Rep 7 Rep8 Rep9 Rep 10 
0 Q) Dilution Water 111 111 111 111 111 111 111 111 111 111 
0 Negative Control 1/1 111 111 111 111 111 111 111 111 111 
30 111 111 111 111 111 111 111 111 111 111 
44 111 111 111 111 111 111 111 111 111 111 
67 111 111 111 111 111 111 111 111 111 111 
100 111 111 111 111 111 111 111 111 111 111 

111 111 111 111 1/1 111 111 111 111 111 

Q Di I l\ t\iJ>'l l'J G -lev:. fi2/ lit ff. ( irtt- LNcc\:t.v 
Neg c"\ \-\ vi.{ t \>11Tuo \"" I C-b t,vevt er 

000-469-187 -1 CETIS'M v1.8.7.16 Analyst: QA d((U._ 0 
0 1£iw•1J/1 



CETIS Analytical Report 

Ceriodaphnia 7-d Survival and Reproduction Test 

Analysis ID: 20-5794-5085 Endpoint: 7d Survival Rate 
Analyzed: 15 Dec-1514:09 Analysis: Linear Interpolation (ICPIN) 

Graphics 

000-469-187-1 CETIS'" v1.8.7.16 

Report Date: 

Test Code: 

15 Dec-1514:09 (p 2 of 2) 

16001a I 03-9920-6143 

Nautilus Environmental 

CETIS Version: CETISv1 .8.7 
Official Results: Yes 

Analyst: __ _ 



(j) 

CETIS Analytical Report 

Ceriodaphnia 7-d Survival and Reproduction Test 

Analysis ID: 04-0870-3292 
Analyzed: 15 Dec-1513:45 

Batch ID: 01-3629-2905 

Start Date: 08 Dec-1513:00 

Ending Date: 15 Dec-1516:00 

Duration: 7d 3h 

Sample ID: 09-6772-9661 

Sample Date: 30 Nov-15 

Receive Date: 01 Dec-1511:10 

Sample Age: 8d 13h (2 'C) 

Data Transform Zeta 

Untransformed 

Fisher Exact Test 

Endpoint: 7d Survival Rate 
Analysis: Single 2x2 Contingency Table 

Test Type: Reproduction-Survival (?d) 

Protocol: EC/EPS 1/RM/21 

Species: 

Source: 

Code: 

Material: 

Source: 
Station: 

Ceriodaphnia dubia 

In-House Culture 

. GH_FR1 (am mended 

Water Sample 
Teck Coal (TECK COAL) 

GH_FR1_WS_2015_ 11_30_N 

Alt Hyp Trials Seed 

C>T NA NA 

Report Date: 

Test Code: 

15 Dec-1513:46 (p 1 of 1) 

16001a I 03-9920-6143 

Nautilus Environmental 

CETIS Version: CETISv1 .8.7 

Official Results: Yes 

Analyst: Emma Marus 

Diluent: FR_UFRI 

Brine: 

Age: <24 

Client: Teck Coal 

Project: 

Test Result 

Passes 7d survival rate 

Control VS Control Test Stat P-Value P-Type Decision(a:5%} 
Negative Control Dilution Water 

Data Summary 

C~% Control Type NR 

0 Dilution Water 10 
0 Negative Contr 10 

7d Survival Rate Detail 

C~o/n Control Type Rep 1 

0 Dilution Water 1 
0 Negative Control 1 

7d Survival Rate Binomials 

C-o/n Control Type Rep 1 

0 Dilution Water 1/1 

0 Negative Control 1/1 

Graphics 

• 
,, 

! '' 

i .. 
' '·' 

" 

•.. 

.. 

1 

R 

0 
0 

Rep 2 
1 

Rep 2 

1/1 

1/1 

6) \\J~a~W' Civ1\'col :::- \~~ \¥w-\ev 

• 

1.0000 

NR+R 

10 
10 

Rep3 

1 

Rep3 

1/1 

1/1 

D1\4~t'l\ \NCc-\ev::;. f(.?.~u.P\21 s'1h V.fl(,-\e,y-

000-469-187-1 

Exact 

Prop NR 

1 

Rep4 

Rep4 

1/1 

1/1 

Non-Significant Effect 

Prop R 

0 
0 

Reps 

1 

Rep5 

1/1 

1/1 

°In Effect 

0.0% 

0.0% 

Rep 6 

1 

Rep6 

1/1 

1/1 
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Rep7 

1 

Rep 7 

1/1 

1/1 

Rep 8 
1 

Rep 8 

1/1 

1/1 

Rep 9 
1 

Rep 9 

1/1 

1/1 

Analyst: __ _ 

Rep 10 

1 

Rep 10 

1/1 

1/1 



CETIS Summary Report Report Date: 15 Dec-1514:10 (p 1 of 1) 

Test Code: 16001a I 03-9920-6143 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Batch ID: 01-3629-2905 Test Type: Reproduction-Survival (7d} Analyst: Emma Marus 
Start Date: 08 Dec-15 13:00 Protocol: ECIEPS 11RMl21 Diluent: FR_UFRI 

Ending Date: 15 Dec-1516:00 Species: Ceriodaphnia dubia Brine: 
Duration: 7d 3h Source: In-House Culture Age: <24 

Sample ID: 09-6772-9661 Code: GH_FR1 (am mended Client: Teck Coal 

Sam pie Date: 30 Nov-15 Material: Water Sample Project: 
Receive Date: 01 Dec-1511:10 Source: Teck Coal (TECK COAL) 

Sample Age: 8d 13h (2 °C) Station: GH_FR1_WS_2015_ 11_30_N 

Point Estimate Summary 

Analysis ID Endpoint Level % 95% LCL 95% UCL TU Method 
10-5111-2913 Reproduction IC5 72.1 34.81 82.64 1.387 Linear Interpolation (ICPIN) 

IC10 83.63 41.17 NIA 1.196 
IC15 96.99 76.44 NIA 1.031 
IC20 >100 NIA NIA <1 
IC25 >100 NIA NIA <1 

IC40 >100 NIA NIA <1 
IC50 >100 NIA NIA <1 

Reproduction Summary 

C-% Control Type Count Mean 95°/o LCL 95o/o UCL Min Max Std Err Std Dev CV%1 o/oEffect 
0 lD Dilution Water 10 22.4 19.64 25.16 14 28 1.222 3.864 17.25% 0.0% 
0 Negative Control 10 17 14.64 19.36 11 21 1.043 3.3 19.41% 24.11%1 
30 10 25 23.65 26.35 21 28 0.5963 1.886 7 .54o/o -11.61% 
44 10 22.8 20.09 25.51 14 26 1.2 3.795 16.64°/o -1.79% 
67 10 23.4 21.11 25.69 16 27 1.013 3.204 13.69%1 -4.46% 
100 20 19.9 17.99 21.81 13 26 0.9145 4.09 20.55°/o 11.16o/o 

Reproduction Detail 

C~o/o Control Type Rep 1 Rep2 Rep 3 Rep4 Reps Rep 6 Rep7 Rep8 Rep9 Rep 10 
0 Dilution Water 20 22 24 26 23 25 21 28 14 21 
0 Negative Control 16 19 18 20 19 21 16 12 18 11 
30 25 25 27 24 26 25 21 28 24 25 
44 25 20 25 14 25 26 26 23 20 24 
67 24 25 27 20 25 24 23 16 24 26 
100 13 26 25 21 25 23 20 23 21 22 

14 15 25 17 19 21 16 14 17 21 

CY \)\\ vr\'i \){\ w<A4e:v::... fll. _ VI PIL I ii~ wcr\e.-r 
\\1--<'~0)\\v-R o;Y1-\Yo \ = I cc 'o vvtrtW 

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



CETIS Analytical Report Report Date: 15 Dec-1514:10 (p 1 of 2) 

16001a I 03-9920-6143 Test Code: 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 10-5111-2913 

Analyzed: 15 Dec-15 13:46 

Batch ID: 

Start Date: 

01-3629-2905 

08 Dec-1513:00 

Ending Date: 15 Dec-1516:00 

Duration: 7d 3h 

Sample ID: 09-6772-9661 

Sample Date: 30 Nov-15 

Receive Date: 01 Dec-1511:10 
Sample Age: 8d 13h (2 °C) 

Linear Interpolation Options 

X Transform Y Transform 
Log(X+1) Linear 

Point Estimates 

Level % 95% LCL 

IC5 72.1 34.81 
IC10 83.63 41.17 

IC15 96.99 76.44 
IC20 >100 NIA 
IC25 >100 NIA 
IC40 >100 NIA 
IC50 >100 NIA 

Reproduction Summary 

CRo/o Control Type 
0 CD Dilution Water 
30 
44 

67 

100 

Reproduction Detail 

CR% Control Type 
0 Dilution Water 
30 

44 

67 

100 

ti) d \I IA 1-\ Ill\ ~di?,r 

000-469-187-1 

Endpoint: Reproduction CETIS Version: CETISv1.8.7 

Analysis: Linear Interpolation (lCPIN) 

Test Type: Reproduction-Survival (7d) 

Protocol: EC/EPS 1/RM/21 

Species: Ceriodaphnia dubia 

Source: In-House Culture 

Code: 

Material: 
Source: 
Station: 

GH_FR1 (am mended 

Water Sample 
Teck Coal (TECK COAL) 

GH_FR1_WS_2015_ 11_30_N 

Official Results: Yes 

Analyst: Emma Marus 
Diluent: FR_UFRI 

Brine: 
Age: <24 

Client: Teck Coal 

Project: 

Seed Resamples Exp 95% CL Method 

1382472 200 Yes Two-Point Interpolation 

95% UCL TU 95% LCL 95% UCL 

82.64 1.387 1.21 2.873 

N/A 1.196 NA 2.429 

N/A 1.031 NA 1.308 

NIA <1 NA NA 
NIA <1 NA NA 

NIA <1 NA NA 
NIA <1 NA NA 

Calculated Variate 

Count Mean Min Max Std Err Std Dev CV% %Effect 
10 22.4 14 28 1.222 3.864 17.25% O.Oo/o 
10 25 21 28 0.5963 1.886 7.54%1 R11.61°/o 
10 22.8 14 26 1.2 3.795 16.64% -1.79% 
10 23.4 16 27 1.013 3.204 13.69% ~4.46% 

20 19.9 13 26 0.9145 4.09 20.55% 11.16% 

Rep 1 Rep 2 Rep3 Rep4 Reps Rep 6 Rep7 Rep 8 
20 22 24 26 23 25 21 28 

25 25 27 24 26 25 21 28 
25 20 25 14 25 26 26 23 
24 25 27 20 25 24 23 16 
13 26 25 21 25 23 20 23 
14 15 25 17 19 21 16 14 

ff<_ I.A 11E' I siie wu\u 

Rep 9 

14 

24 

20 

24 

21 

17 

CETIS'M v1.8.7.16 Analyst: __ _ 

Rep 10 

21 

25 

24 

26 

22 

21 
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CETIS Analytical Report 

Ceriodaphnia 7-d SurviVal and Reproduction Test 

Analysis ID: 10-5111-2913 Endpoint: Reproduction 
Analyzed: 15 Dec-1513:46 Analysis: Linear Interpolation (!CPIN) 

Graphics 

• .• 

000-469-187-1 CETIS™ v1.8.7.16 

Report Date: 
Test Code: 

15 Dec-15 14:10 (p 2 of 2) 

16001a I 03-9920-6143 

Nautilus Environmental 

CETIS Version: CETISv1 .8.7 
Official Results: Yes 

Analyst: __ _ QA: JC'fA 
- 1~,,,, -1-ftt 



CETIS Analytical Report 

Ceriodaphnia 7-d Survival and Reproduction Test 

Analysis ID: 07-2713-0503 

Analyzed: 15 Dec-1513:45 

Batch ID: 01-3629-2905 

Start Date: 08 Dec-1513:00 

Ending Date: 15 Dec-1516:00 

Duration: 7d 3h 

Sample ID: 09-6772-9661 

Sample Date: 30 Nov-15 

Endpoint: Reproduction 
Analysis: Parametric-Two Sample 

Test Type: Reproduction-Survival (7d) 

Protocol: EC/EPS 1/RM/21 

Species: 

Source: 

Code: 

Material: 

Cerlodaphnia dubia 

In-House Culture 

GH_FR1 (am mended 

Water Sample 

Receive Date: 01 Dec-15 11 :10 

Sample Age: 8d 13h(2"C) 

Source: 
Station: 

Teck Coal (TECK COAL) 

GH_FR1_WS_2015_ 11_30_N 

Data Transform Zeta Alt Hyp Trials Seed 
Untransformed NA C>T NA NA 

Equal Variance t Two-Sample Test 

Control vs Control Test Stat Critical MSD OF P-Value 
Q Negative Control Dilution Water -3.36 1.734 2.787 18 0.9983 

ANOVA Table 

Source Sum Squares Mean Square OF F Stat 

Between 145.8 145.8 1 11.29 
Error 232.4 12.91111 18 
Total 378.2 19 

Distributional Tests 

Attribute Test Test Stat Critical P·Value 
Variances Variance Ratio F 1.371 6.541 0.6456 
Distribution Shapiro~Wilk W Normality 0.9491 0.866 0.3534 

Reproduction Summary 

C·% Control Type Count Mean 95°/o LCL 95o/o UCL Median 

0 Dilution Water 10 22.4 19.64 25.16 22.5 
0 Negative Control 10 17 14.64 19.36 18 

Reproduction Detail 

C~0/o Control Type Rep 1 Rep2 Rep3 Rep4 Rep5 
0 Dilution Water 20 22 24 26 23 
0 Negative Control 16 19 18 20 19 

Graphics 

~···········8~· 
• 

Report Date: 

Test Code: 

15 Dec-1513:46 (p 1 of 1) 

15001a I 03-9920-6143 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Emma Marus 

Diluent: FR_UFRI 

Brine; 

Age: <24 

Client: Teck Coal 

Project: 

PMSD Test Result 

16.4°/o Passes reproduction 

P-Type Decision(a:5%) 

GDF Non-Significant Effect 

P-Value Decision(a:So/o) 

0.0035 Significant Effect 

Decision{a:1 o/o) 

Equal Variances 

Normal Distribution 

Min Max Std Err 

14 28 1.222 
11 21 1.043 

Reps Rep 7 Rep 8 

25 21 28 

21 16 12 

••• 
• 

• 

CV% 

17 .25o/o 

19.41 o/o 

Rep 9 

14 

18 

• • 

0/oEffect 

o.0°1o 
24.11o/o 

Rep 10 

21 

11 

• 

• 

.,,, 
'·' ,, 

Ranklt:o 

Analyst: __ _ 



CETIS Analytical Report 

Ceriodaphnia 7-d Survival and Reproduction Test 

Analysis ID: 15-9911-3425 

Analyzed: 12 Jan-16 13:07 

Batch ID: 01-3629-2905 

Start Date: 08 Dec-15 13:00 

Ending Date: 15 Dec-15 16:00 

Duration: 7d 3h 

Sample ID: 09-6772-9661 

Sample Date: 30 Nov-15 

Endpoint: Reproduction 
Analysis: Parametric-Two Sample 

Test Type: Reproduction-Survival (7d) 

Protocol: ECIEPS 1/RM/21 

Species: 

Source: 

Code: 

Material: 

Ceriodaphnia dubia 

In-House Culture 

GH_FR1 (am mended 

Water Sample 

Receive Date: 01 Dec-1511:10 

Sample Age: 8d 13h (2 °C) 

Source: 
Station: 

Teck Coal (TECK COAL) 

GH_FR1_WS_2015_ 11_30_N 

Data Transform Zeta Alt Hyp Trials Seed 

Untransformed NA C <T NA NA 

Equal Variance t Two..Sample Test 

Control vs Control Test Stat Critical MSD OF P-Value 

Negative Control Dilution Water 3.36 1.734 2.787 18 0.0017 

Auxiliary Tests 

Attribute Test Test Stat Critical P-Value 

Control Trend Mann-Kendall Trend 1.96 0.2050 

ANOVA Table 

Source Sum Squares Mean Square DF F Stat 

Between 145.8 145.8 11.29 
Error 232.4 12.91111 18 
Total 378.2 19 

Distributional Tests 

Attribute Test Test Stat Critical P-Value 
Variances Variance Ratio F 1.371 6.541 0.6456 
Distribution Shapiro-Wilk W Normality 0.9491 0.866 0.3534 

Reproduction Summary 

C-o/o Control Type Count Mean 95% LCL 95°/o UCL Median 
0 Dilution Water 10 22.4 19.64 25.16 22.5 
0 Negative Control 10 17 14.64 19.36 18 

Reproduction Detail 

C-% Control Type Rep 1 Rep 2 Rep3 Rep4 Rep5 
0 Dilution Water 20 22 24 26 23 
0 Negative Control 16 19 18 20 19 

000-469-187-1 CETIS'M v1.8.7.16 

Report Date: 

Test Code: 

12 Jan-1613:08 (p 1 of 2) 

16001a I 03-9920-6143 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: Emma Marus 

Diluent: FR_UFRI 

Brine: 

Age: <24 

Client: Teck Coal 

Project: 

PMSD Test Result 

16.4% Fails reproduction 

P-Type Decision(a:5o/o) 

GDF Significant Effect 

Decision(a:5%) 

Non-significant Trend in Controls 

P-Value Decision(a:5°/o) 

0.0035 Significant Effect 

Decision(a:1 o/o) 

Equal Variances 

Normal Distribution 

Min Max Std Err CV% 

14 28 1.222 17.25% 

11 21 1.043 19.41%1 

Rep6 Rep 7 Rep 8 Rep 9 

25 21 28 14 

21 16 12 18 

Analyst __ _ 

%Effect 

O.Oo/o 
24.11% 

Rep 10 

21 

11 

QA J§'k 
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CETIS Analytical Report 

Ceriodaphnia 7~d Survival and Reproduction Test 

Analysis ID: 15-9911-3425 Endpoint: Reproduction 
Analyzed: 12 Jan-16 13:07 Analysis: Parametric-Two Sample 

Graphics 

• 
• 

• 
.,,, 

000-469-187-1 CETIS™ v1 .8.7.16 

Report Date: 

Test Code: 

12 Jan-16 13:08 (p 2 of 2) 

16001a I 03-9920-6143 

Nautilus Environmental 

CETIS Version: CET1Sv1.8.7 
Official Results: Yes 

• 
• • 

• • • 
• 

,, ,_, 

Analyst: __ _ 



Client: 1~c'h. Ctic& 

W.0.#: \ pO{) \ 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/lCaC03) (ml) Used (ml) (mg/l CaC03) Technician 

i;o _\,\fQ\ (0'1-0 r,,,.,.\,.,.,\ \'l,,c:. s I 11; <) (') '} ' Ct 10' / [ '1 l/ S-o "l' s /"{6 -·< J _, 

AU- i:.:<.\ (.· • J, so tO · \ (O '1 '7 0 C> l O'.!J 9·2.. 72-0 T" 
·~· 

'- ..) 

20'1. Oevvi-ev \),, '8" /1c; \;;)) \.\- C\ s.o C\b ':?"' t,.D \1)1) MtJ 

Notes: (f') ();(1 J. 1 m /Ori.Mt ltJ. {) ( (," rfr/ ;r· . 
- ' 

Reviewed by: cJG1r- Date Reviewed: . f0t ~ · 1-/ (j, 
(T r·· 

Version 1.0 Issued June 26, 2006 Nautilus Environmental 



 

 

APPENDIX B – Pseudokirchneriella subcapitata Toxicity Test Data 



Pseudokirchneriella subcapitata Summary Sheet 

Client: Start Date: _,,,,JY'"-J.."'--2-'/-'i-"G _____ _ 
Work Order No.: Set up by:_--"p'CL·~"'L.._ ______ _ 

Sample Information: 

. Mti 
Sample ID: (v 1?9 '¥ fW~l\•U 1d,ai &V-fR'\' _vl~.-),<>l'J -11-J,o _,~l (\ niryimckJ 

Sample Date: ~N~1<>_v~~-"~b~lj~-------
Date Received: -"-!>PC=_,_\ .,_/~I\:°,"---------
Sample Volume: __ \.c:O:_;._l<_,12."-'o'-\....--------

G\-\_~ __ ws _~ 15_11_ ::,v _ j'J (S\\:l. l\i\1.tfi1J<1 1..,<c.~u') Sil"'tf-'.~ wl\A 
Cecie:1vf<l c\!'\ Sl\•"< c\c,.\eJ £\\ ev_(('.l(._,"'L2>0\5-ll-1.,_i-! 
Test Organism Information: 

Culture Date: 

Age of culture (Day 0): 

Zinc Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: '\)e[ I /le; 

72-h IC50 (95% CL): 

72-h IC50 Reference Toxicant Mean and Range: JC\. I{; b ,t;-511) Jv1ti/l. =tl'1 CV(%): __ ?"-; ~~?'-----
J 

Test Results: Alna! Growth 

IC25 o/olv/vl 195% CU '/ 9 t:J.2 
IC50 o/olv/vl (95% CU ';>l)i'.J.2... 

Reviewed by: Date reviewed: _ __,c_~.,_jet_11_-_{-f-y_(Jo __ 

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 
n ( wf nutiuA/ 

C1t-l-HJ'.'.2-. 
(SI 1-l'fCflfu;,l) 

l'l<~~.lo 

~'~-4-J.(t 

""' t,,:fJ ~ 1 ~ 
'U I~ q11,1 

' 

Initials 

Initial control pH: 

Final control pH: 

72-h Algal Growth Inhibition Toxicity Test 
Water Quality Measurements 

Setup by: 

Test Date/Time: 

Test Species: Pseudokirchnerielfa subcapitata 

Otcl\16 Age of Culture: Culture Health: l1ood 
Average: ,;/d,3: Culture Cell Density (c1): 

v1 = 220,000 cells/ml x (00 F\= ml = qJ:HrP 
(c1) :IZJ'.'.\- ~\Ci cells/ml 

Average: _ _,,11_,_\.\-----------
G}Ci YS {~\ ~11'() L #cells/ml+ 220 µL x 10 µL = 

1AO 2 'A'J-
___ 1,~\ X_\(j\-~~------lnitial Density: 

Water Quality Incubator Temperature 
Microplates rotated 2X per day? 

oH Temo r0c l'Cl 

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

b-l:J '2,ll 0 ~L\.S- P+'.D ,)C).C> ~r-o \,/' v v ,_.,... ::> . ...---
~.O 'tli.O ' 

\_./' v ·~ 
BO 14.0 ·~ 

~ v ,/· . 
80 114.0 ·~ 

'),./' v i ......---
' 

f<..O ?JtO i--' V' v ;_,,/'' 

X'. \ 11.4.o 'V ,,.. >.:,/ ;_--- v ,,_... 
1/ . 

f1J,t1 \V\tl i\J\ l1 ~J\.tl \\ii ti fJ/JJJ1 Mti Mn li\ l'l 'f'f'1~ 
' / 

Well 2:_~t~·_t:) __ _ 

I "· 
We111: p.(f Well 2: _ .... /,"-" __.. ?=,,__" ---

Light intensity (lux~): __ ~Dlj'-'~\}'O_· ______ _ Date measured: ~~r~c~8 .. f~I s~------
Instruments: Thermome00teccr_i.J-'---- pH meter -"-(). _____ Light meter. _ __, ____ _ 

Sample Description: EV fJZ...'-\= amme11th'd and drluh:id w( 0H -ez.1-
Comments: 

Reviewed: Date reviewed: _-\:G-c..Jf-/ _4_£i_ .. _R,/f-~/ b ___ _ 

Version 1.2; Modified October21, 2014 Nautilus Environmental Company lnc. 



c '" 1-\-J, 

Client: 

Work Order#: 
Sample ID: 

%(v/v) 
Concentration 

Control 

D. I . I.iv/ 
' 

l'\vt~3 

,t 
~ 1,Wl7Jv\11 l 
t:lrLEl2·2-
cs1 e l'D'tlrv\) 

' ., 
~· -'-~ -· 

\Al::1 
3.&)'Js,\; 

p· 
IJ\1::1 

"'\ 

~ L\-)l 

WI\:\ 01<tl."\ ~ )I Hb1 
. 

"'i:I - ·- ' 
L.0t.JJ<1ti 

~-ER'+ t.A) 
fll!Mmi>IYA 

\_GCJWl "l 
6~;;~.'.te,A .,,l) 

Comments: 

Reviewed by: 

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

~' f ecL Start Dateffime: _.,fK...,..c_.8"'1-'-rs-......,CD=--'/..:::;:.=->. '""''-"~""_; 1+·,_, -----

1 (µ 01,92. . _ Termination Date: _ _.ll"'re_..c_• ...:lc;.\l,__,l"'~"-"'°''-~'-1 ,_/55{5,,.-""...,"""\f:...1.__ ___ _ 

EV--E121J ammen!MP1 Test set up by:-~-"-------------

Reo Count 1 Count 2 Count 3 Count 4 Comments Initials 
A r'ji "' rwn 
B ,.,~ 

c ?i[} 
D ::2, ~ 

E ·-i,~ -

F 'J f,. I I 
G ·:;t; i 
H ·.;,~\ 

A l 'f. . ' 
B I 'I I 

c _-) I 

D Y."- ~ I 

i:: 
.~ ~') {; I 

' ! 

F l ~l,Q i 

ti D" i , j· 1! 

l-1 ) 0 + ' 
A >'{) !I 

B c ~ I 
I 

c ( ·~ I 
I 

D L I . 
A '"" -· 
B l 'X 
c '" l.D. 
D ' '\j,. ,-

A I 11 '.) 

B . ,.,'l; 

c ~"') 

D 11 ) 
' 

A 1n1 ) 

B ·;. .. y 
c . \.) '·.J\ i 
D I ::; :I 

1\1-1 e , · i II 

F p 

. ( -;.t ( /? 

I ff', I Ii 

Version 1.0 Modified May 8, 2008 Nautilus Environmental 



Client: 
WO#: 
Sample ID: 

Concentration 

% v/v 

Control 
D.I. w/ nutrients 

EV_ER4 
28.6 

42.7 

63.8 

95.2 

Pseudokirchneriella subcapitata Algal Counts 

Teck Coal 
16002 
EV_ER4 ammended 

Rep Count 1 

(x 104
) 

A 29 
B 27 
c 30 
D 31 
E 26 
F 29 
G 31 
H 34 

A 80 
B 95 
c 93 
D 91 
A 86 
B 98 
c 96 
D 104 
A 110 
B 124 
c 118 
D 110 
A 100 
B 78 
c 109 
D 110 
E 102 
F 81 
G 86 
H 101 

Start Date/Time: 
Termination Date: 

Initial Cell Density: 

Count 2 Count 3 Count 4 

(x 10
4

) (x 10
4

) (x 10
4

) 

08-Dec-15 @ 1550h 
11-Dec-15@ 1550h 

9545 cell/ml 

Mean Cell Yield 

(x 104
) (x 104

) 

cell/ml 
29 28.0 
27 26.0 
30 29.0 
31 30.0 
26 25.0 
29 28.0 
31 30.0 
34 33.0 

80 79.0 
95 94.0 
93 92.0 
91 90.0 
86 85.0 
98 97.0 
96 95.0 
104 103.0 
110 109.0 
124 123.0 
118 117.0 
110 109.0 
100 99.0 
78 77.0 
109 108.0 
110 109.0 
102 101.0 
81 80.0 
86 85.0 
101 100.0 

mean 
SD 
CV 

210000 
0.22 
0.01 

9545.455 

28.7 
2.503569 
8.732226 



CETIS Summary Report Report Date: 12 Jan-1610:10 (p 1 of 1) 

Test Code: 16002b I 15-3455-8293 

EC Alga Growth Inhibition Test Nautilus Environmental 

Batch ID: 13-4623-1818 Test Type: Cell Growth Analyst: Mimi Tran 

Start Date: 08 Dec-15 15:50 Protocol: EC/EPS 1/RM/25 Diluent: Site Water 

Ending Date: 11 Dec-1515:50 Species: Pseudoklrchneriella subcapitata Brine: 

Duration: 72h Source: In-House Culture Age: 4d 

Sample ID: 03-0241-6687 Code: EV_ER4(ammended Client: Teck Coal 

Sample Date: 30 Nov-15 08:45 Material: Water Sample Project: 
Receive Date: 01 Dec-1511:10 Source: Teck Coal (TECK COAL) 

Sample Age: 8d 7h(-1.3'C) Station: EV _ER4_WS_2015-11-30_N 

Comparison Summary 

Analysis ID Endpoint NOEL LOEL TOEL PMSD TU Method 

06-3200-0806 Cell Yield 0 >O 16.9o/o Paired Sam pie t Test 

01-8498-2100 Cell Yield 95.2 >95.2 NA 11.9o/o 1.05 Dunnett Multiple Comparison Test 

Point Estimate Summary 

Analysis ID Endpoint Level % 95% LCL 95°/o UCL TU Method 

13-9991-5958 Cell Yield IC5 >95.2 N/A N/A <1.05 Linear Interpolation (!CPJN) 

IC10 >95.2 N/A N/A <1.05 

IC15 >95.2 N/A N/A <1.05 
IC20 >95.2 N/A N/A <1.05 
IC25 >95.2 N/A N/A <1.05 

IC40 >95.2 N/A N/A <1.05 

IC50 >95.2 N/A N/A <1.05 

Cell Yield Summary 

C-% Control Type Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev CVo/o %Effect 

0 0 Dilution Water 8 89.75 83.43 96.07 77 100 2.671 7.555 8.42°/o O.Oo/o 
0 Negative Control 8 28.63 26.53 30.72 25 33 0.8851 2.504 8.75% 68.11% 
28.6 4 88.75 78.09 99.41 79 94 3.351 6.702 7.55% 1.11% 
42.7 4 95 83.09 106.9 85 103 3.742 7.483 7.88% -5.85% 
63.8 4 114.5 103.7 125.3 109 123 3.403 6.807 5.95% -27.58°/o 
95.2 8 94.88 84.44 105.3 77 109 4.414 12.48 13.16o/o -5.71% 

Cell Yield Detail 

C-0/o Control Type Rep 1 Rep2 Rep 3 Rep4 Rep 5 Rep 6 Rep 7 Rep 8 
0 Dilution Water 97 89 77 86 88 85 100 96 
0 Negative Control 28 26 29 30 25 28 30 33 
28.6 79 94 92 90 
42.7 85 97 95 103 

63.8 109 123 117 109 
95.2 99 77 108 109 101 80 85 100 

Dt(tdiC.f'I wetter -
.._,e9a.-\\ve ©\tw\ _ 

6\-1-€122- -site~ 
lab~ C... d.etCf'\~ ~--t- v.1 numurrs) 

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



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 13-9991-5958 
Analyzed: 18 Dec-15 17:15 

Batch ID: 

Start Date: 
13-4623-1818 

08 Dec-1515:50 

Ending Date: 11 Dec-1515:50 

Duration: 72h 

Sample ID: 03-0241-6687 

Sample Date: 30 Nov-15 08:45 

Receive Date: 01 Dec-1511:10 

Sample Age: 8d 7h (-1.3 °C) 

Linear Interpolation Options 

X Transform YTransform 

Log(X+1) Linear 

Residual Analysis 

Attribute Method 

Report Date: 

Test Code: 

18 Dec-1517:15(p1 of 2) 

16002b I 15-3455-8293 

Nautilus Environmental 

Endpoint: Cell Yield CETIS Version: CETISv1 .8.7 
Analysis: Linear Interpolation (ICP!N) Official Results: Yes 

Test Type: Cell Growth 

Protocol: EC/EPS 1/RM/25 

Species: Pseudokirchneriella subcapitata 

Source: In-House Culture 

Code: 

Material: 

Source: 

Station: 

EV _ER4(ammended 

Water Sample 

Teck Coal (TECK COAL) 

EV _ER4_WS_2015-11-30_N 

Analyst: 

Diluent: 

Brine: 

Age: 

Client: 

Project: 

Seed Resamples Exp 95% CL Method 

589570 200 Yes Two-Point Interpolation 

Test Stat Critical P~Value Decision{a:5%) 

Mimi Tran 

Site Water 

4d 

Teck Coal 

Control Trend Mann-Kendall Trend 0.9049 Non-significant Trend in Controls 

Point Estimates 

Level % 95% LCL 95% UCL TU 
IC5 >95.2 N/A N/A <1.05 
IC10 >95.2 NIA N/A <1.05 
IC15 >95.2 N/A N/A <1.05 
IC20 >95.2 N/A N/A <1.05 
IC25 >95.2 N/A N/A <1.05 
IC40 >95.2 N/A N/A <1.05 
IC50 >95.2 N/A N/A <1.05 

Cell Yield Summary 

C-0/o Control Type Count Mean 
0 G5 Dilution Water 8 89.75 
28.6 4 88.75 
42.7 4 95 
63.8 4 114.5 
95.2 8 94.88 

Cell Yield Detail 

C-% Control Type Rep 1 Rep 2 
0 Dilution Water 97 89 
28.6 79 94 
42.7 85 97 
63.8 109 123 
95.2 99 77 

Q 'D1 ll1-\'\ VY\ vrldvr::: ~-1-l_\C\U 

000-469-187-2 

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 

77 100 2.671 7.555 
79 94 3.351 6.702 
85 103 3.742 7.483 
109 123 3.403 6.807 
77 109 4.414 12.48 

Rep3 Rep4 Rep 5 Rep6 
77 86 88 85 

92 90 

95 103 

117 109 

108 109 101 80 

51\:e w:vi""Pv 

CETIS™ v1 .8.7.16 

CV% 

8.42% 
7.55% 
7.88% 
5.95% 
13.16% 

Rep 7 

100 

85 

o/oEffect 
O.Oo/o 
1.11% 
-5.85% 
-27.58% 
-5.71% 

Rep 8 

96 

100 

Analyst __ _ QA· jl){,1.__ 0/ { 
' - 1 ctvt ""' ( 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 13-9991-5958 Endpoint: Cell Yield 
Analyzed: 18 Dec-1517:15 Analysis: Linear Interpolation (JCPlN) 

Graphics 

------------

• 

000-469-187-2 CETIS'M v1 .8.7.16 

Report Date: 

Test Code: 

18 Dec-1517:15 (p 2 of 2) 

16002b I 15-3455-8293 

Nautilus Environmental 

CETIS Version: CET1Sv1.8.7 

Official Results: Yes 

Analyst: __ _ QA: 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 07-8570-6446 Endpoint: Cell Yield 
Analyzed: 18 Dec-1517:15 Analysis: Parametric-Control vs Treatments 

Batch ID: 

Start Date: 
13-4623-1818 

08 Dec-1515:50 

Test Type: Cell Growth 

Protocol: EC/EPS 1/RM/25 

Ending Date: 11 Dec-1515:50 Species: Pseudokirchneriella subcapitata 

Duration: 72h 

Sample ID: 03-0241-6687 

Source: Jn-House Culture 

Code: 

Material: 

Source: 

EV _ER4(ammended 

Water Sample 

Teck Coal (TECK COAL) 

Sample Date: 30 Nov-15 08:45 

Receive Date: 01 Dec-1511:10 

Sample Age: 8d 7h (-1.3 °C) Station: EV _ER4_WS_2015-11-30_N 

Data Transform Zeta 

Untransformed NA 

Dunnett Multiple Comparison Test 

Control vs C-0/o 

t2) Dilution Water 28.6 

Auxiliary Tests 

Attribute 

Control Trend 

ANOVATable 

Source 

Between 

Error 

Total 

Distributional Tests 

Attribute 

42.7 

63.8* 

95.2 

Test 

Mann-Kenda!! Trend 

Sum Squares 

1894.304 

1932.125 

3826.429 

Test 

Alt Hyp Trials 

C<T NA 

Test Stat Critical 
-0.1782 2.322 

0.9354 2.322 

4.41 2.322 

1.118 2.322 

Test Stat 

Mean Square 

473.5759 

84.00543 

Test Stat 
Variances Bartlett Equality of Variance 2.954 
Distribution Shapiro-Wilk W Normality 0.9697 

Cell Yield Summary 

C-o/o Control Type Count Mean 95% LCL 

0 Dilution Water 8 89.75 83.43 
28.6 4 88.75 78.09 
42.7 4 95 83.09 
63.8 4 114.5 103.7 
95.2 8 94.88 84.44 

Cell Yield Detail 

C-o/o Control Type Rep 1 Rep 2 Rep 3 
0 Dilution Water 97 89 77 
28.6 79 94 92 
42.7 85 97 95 
63.8 109 123 117 
95.2 99 77 108 

Seed 

NA 

MSD 

13.03 

13.03 

13.03 

10.64 

Critical 

OF 

4 

23 

27 

Critical 

13.28 

0.8975 

OF 

10 

10 

10 

14 

95% UCL 

96.07 

99.41 

106.9 

125.3 

105.3 

Rep4 

86 

90 

103 

109 

109 

P-Value 

0.8872 

0.4429 

0.0004 

0.3605 

P-Value 

0.9049 

F Stat 

5.637 

P-Value 

0.5655 

0.5713 

Median 

88.5 

91 

96 

113 

99.5 

Rep 5 

88 

101 

GJ \)I \1-1 h ~Y\ vot"Q.y..:: G-\L rP.2- SI tQ wcv\...,_. 

000-469-187-2 CETIS'" v1 .8.7.16 

Report Date: 

Test Code: 

18 Dec-15 17:15 (p 1 of 2) 

16002b I 15-3455-8293 

Nautilus Environmental 

CETIS Version: CETJSv1.8.7 

Official Results: Yes 

Analyst: Mimi Tran 

Diluent: Site Water 

Brine: 

Age: 4d 

Client: Teck Coal 

Project: 

PMSD NOEL LOEL TOEL TU 

95.2 >95.2 NA 1.05 

P-Type Decision(a:5o/o) 

CDF Non-Significant Effect 

CDF Non-Significant Effect 

CDF Significant Effect 

CDF Non-Significant Effect 

Decision(a:So/o) 
Non-significant Trend in Controls 

P-Value Decision(a:5o/o) 

0.0026 Significant Effect 

Decision(a:1°/0 ) 

Equal Variances 

Norma! Distribution 

Min Max Std Err CV% %Effect 

77 100 2.671 8.42% 0.0%i 
79 94 3.351 7 .55°/o 1.11% 

85 103 3.742 7 .88°/o -5.85°/o 
109 123 3.403 5.95%1 -27.58o/o· 
77 109 4.414 13.16% -5.71o/o 

Rep 6 Rep 7 Rep8 

85 100 96 

80 85 100 

Analyst: __ _ QA: 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 07-8570-6446 
Analyzed: 18 Dec-1517:15 

Graphics 

"' 

000-469-187-2 

Endpoint: Cell Yield 
Analysis: Parametric~Contro! vs Treatments 

"' '" 

"f " 
" 
" 

. ,, 

CETIS'M v1.8.7.16 

• 

Report Date: 
Test Code: 

18 Dec-1517:15 (p 2 of 2) 
1 soo2b I 15-3455-8293 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

! 
: .. · : . 
: . 

---·-------------- .. ------·~·· . . 
• 

•• 
• 

• 
• • 

·l-S 

Analyst: __ _ 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 06-3200-0806 

Analyzed: 12 Jan-16 10:09 

Batch ID: 13-4623-1818 

Start Date: 08 Dec-15 15:50 

Ending Date: 11 Dec-1515:50 

Duration: 72h 

Sample ID: 03-0241-6687 

Sample Date: 30 Nov-15 08:45 

Receive Date: 01 Dec-1511:10 

Sample Age: 8d 7h (-1.3 °C} 

Data Transform Zeta 

Untransformed NA 

Paired Sample t Test 

Control vs Control 

(!) Negative Control Dilution Water 

ANOVATable 

Source Sum Squares 

Between 14945.06 
Error 443.375 
Total 15388.44 

Distributional Tests 

Attribute Test 

Endpoint: Cell Yield 

Analysis: Parametric-Paired Sample 

Test Type: Cell Growth 

Protocol: EC/EPS 1/RM/25 

Species: 

Source: 

Pseudokirchneriella subcapitata 

In-House Culture 

Code: 

Material: 

EV _ER4(ammended 

Water Sample 

Source: 

Station: 

Teck Coal (TECK COAL} 

EV_ER4_WS_2015-11-30_N 

Alt Hyp Trials Seed 

C>T NA NA 

Test Stat Critical MSD DF P-Value 

-23.88 1.895 4.849 7 1.0000 

Mean Square DF F Stat 

14945.06 1 471.9· 

31.66964 14 

15 

Test Stat Critical P-Value 

Variances Variance Ratio F 9.105 8.885 0.0093 
Distribution Shapiro-Wilk W Normality 

Cell Yield Summary 

C-o/o Control Type Count 

0 Dilution Water 8 
0 Negative Control 8 

Cell Yield Detail 

C-o/o 

0 

0 

Graphics 

. 

J 

Control Type Rep 1 

Dilution Water 97 

Negative Control 28 

Mean 

89.75 

28.63 

Rep2 

89 

26 

0.9579 

95°/o LCL 

83.43 

26.53 

Rep 3 

77 

29 

0.8408 

95% UCL 

96.07 

30.72 

Rep4 

86 

30 

]l 
~'I! 

" ' 

0.6234 

Median 

88.5 

28.5 

Rep 5 

88 

25 

" 

" 

" .,, 
• 

Report Date: 

Test Code: 

12Jan-1610:09(p1 of 3) 

16002b I 15-3455-8293 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Mimi Tran 

Diluent: Site Water 

Brine: 

Age: 4d 

Client: Teck Coal 

Project: 

PMSD Test Result 

16.9% Passes cell yield 

P-Type Decision(a:5°/o) 

GDF Non-Significant Effect 

P-Value Decision(a:5°/o) 

<0.0001 Significant Effect 

Decision(a:1%) 

Unequal Variances 
Normal Distribution 

Min 

77 
25 

Rep 6 

85 

28 

• • • 

Max 

100 

33 

Rep 7 

100 

30 

• 
• 

Rool<lts 

Std Err 

2.671 

0.8851 

Rep 8 
96 

33 

• • 

• 

CV% 

8.42% 
8.75°/o 

%Effect 

0.0% 

68.11°/c 

• 

M 

0 N€lja\1\e....CO".+TI:::>l ::la.b~r(delCJll~ 1.J.:o..t-3r'w/ n~ J 
Otli:tllc>v woJU-,,. ~~~;2.-:Sl~ 

000-469-187-2 CETIS™ v1.8.7.16 Analyst. __ _ 



G) 

CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 14-0411-3336 

Analyzed: 21 Dec-15 14:32 

Batch ID: 13-4623-1818 

Start Date: 08 Dec-1515:50 

Endpoint: Cell Yield 
Analysis: Parametric-Two Sample 

Test Type: Cell Growth 

Protocol; EC/EPS 1/RM/25 

Ending Date: 11 Dec-1515:50 Species: Pseudokirchnerie!!a subcapitata 

Duration: 72h Source: In-House Culture 

Sample ID: 03-0241-6687 Code: EV _ER4(ammended 

Material: Water Sample 

Source: Teck Coal (TECK COAL) 

Sample Date: 30 Nov-15 08:45 

Receive Date: 01 Dec-1511:10 
Sample Age: 8d 7h (-1.3 'C) Station; EV_ER4_WS_2015-11-30_N 

Data Transform Zeta Alt Hyp Trials Seed 

Untransformed NA C<T NA NA 

Unequal Variance t Two-Sample Test 

Control vs Control Test Stat Critical MSD DF 

Negative Control Dilution Water 21.72 1.86 5.232 8 

Auxiliary Tests 

Attribute Test Test Stat Critical 

Control Trend Mann-Kenda!! Trend 

ANOVA Table 

Source Sum Squares Mean Square DF 

Between 14945.06 14945.06 1 
Error 443.375 31.66964 14 
Total 15388.44 15 

Distributional Tests 

Attribute Test Test Stat Critical 
Variances Variance Ratio F 9.105 8.885 
Distribution Shapiro-Wilk W Normality 0.9579 0.8408 

Cell Yield Summary 

C-o/n Control Type Count 

0 Dilution Water 8 
0 Negative Control 8 

Cell Yield Detail 

C-0/o Control Type Rep 1 
0 

0 

Dilution Water 97 

Negative Control 28 

(lJ \\lel)Cvt \J~ C'IY'tro \ = 
\) 'I IA.-\\ lNI v~ i;;-\ .ey:. 

Mean 95o/n LCL 95% UCL 

89.75 83.43 96.07 
28.63 26.53 30.72 

Rep 2 Rep 3 Rep4 

89 77 86 

26 29 30 

\cc\? wi'.\\w ( c\i\GV\1:i:ed 
~-IL""Ql §1~ v~ 

P-Value 

<0.0001 

P-Value 

0.2821 

F Stat 

471.9 

P-Value 

0.0093 

0.6234 

Median 

88.5 

28.5 

Rep 5 

88 

25 

000-469-187-2 CETIS™ v1.8.7,16 

Report Date: 

Test Code: 

21 Dec-1514:33 (p 1 of 2) 

16002b I 15-3455-8293 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Mimi Tran 

Diluent: Site Water 

Brine: 

Age; 4d 

Client: Teck Coal 

Project: 

PMSD Test Result__,. {1A'1 
18.3% Fails ce 1e!d 

P-Type Decision(a:5o/o) 

CDF Significant Effect 

Decision{a:5o/n) 

Non-significant Trend in Controls 

P-Value Decision{a:S%1) 

<0.0001 Significant Effect 

Oecision(a:1%) 

Unequal Variances 

Normal Distribution 

Min Max Std Err CV% 11/oEffect 

77 100 2.671 8.42% O.Oo/o 

25 33 0.8851 8.75o/o 68.11°/o 

Rep6 Rep 7 Rep 8 

85 100 96 

28 30 33 

Analyst: __ _ 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 14-0411-3336 Endpoint: Cell Yield 
Analyzed: 21 Dec-15 14:32 Analysis: Parametric-Two Sample 

Graphics 

• 
• 

• 

000-469-187-2 CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

21 Dec-15 14:33 (p 2 of 2) 

16002b I 15-3455-8293 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

• 

• 

• • 

• • • 

·>.O ., 
Ranklt:s 

Analyst: __ _ 



Pseudokirchneriel/a subcapitata Summary Sheet 

Client: 

Work Order No.: 

Sample Information: 

Sample ID: 

Sample Date: 

Date Received: 

le J:'_ 

f,\-l_Pl'.LIJ'\/S_:>o lS_ 1 L'.3° _N u m"'a1dcd 
N::"I oo/!'5 
P-<c. \ /iS 

Start Date: _De"-l "-'('--6-'-/i'--'it;'-------
Set up by: --"\J'-1 t'-:\,__ ______ _ 

Sample Volume: i 1 x:;i,oL 
fR_\,\\'Q 1-w }-:)(JIC,-l l-Jic>-ri~.\~S~(-slr:--:c:-ol_1_\v-\ h-vY\_vv_4-ri-w-,-) 9'.\ 'Y\ pl.tel a,~J 
\Q ce1w A iJ\'l f\Q surv;, c!lWJ (\,\ G \-LYI(' ! -l,]) _:>Oi) _\ L;J,D_ iJ 
Test Organism Information: 

Culture Date: 

Age of culture (Day 0): 

Zinc Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: 

72-h IC50 (95% CL): 

72-h IC50 Reference Toxicant Mean and Range: Jq, I, (1!:;,liz- "Ji. I) JcAtdL 11~ CV(%): -~?;,_?:J~---

Test Results: Alaal Growth 

IC25 %(v/vl (95% CLl >lll:t .2.. 
IC50 %Mv\ (95% CL\ /Cj'CJ ,1.. 

Reviewed by: Date reviewed: ---16'-l+f'-'Vt_· -~-1-l~I {,~· _ 

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(vtv) 

Control 
D.;. wi r.om<Vlf'> 
<-K~\AfKI ·) ( \; it .e c "'1l'rv) 

"' ~ii.~ 
lJ\V~ "-:J. 

' 'tl• I 

l'"Wf o b'1.1' 

~ ~"l.QD1:: ~ .: 

Initials 

72-h Algal Growth Inhibition Toxicity Test 
Water Quality Measurements 

Setup by: 

Test Date/Time: OPC ¢\(IS Q) \ boo\ri 

Test Species: Pseudokirchnerief/a suPcapitata 

!),oc '+Ir=.::; Age of Culture: 4~ Culture Health: Acod 
1 :taL\ 2 1' ">o Average: JJ.j- Culture Cell Density (c1): 

v1 = 220,000 cells/ml x DD ml 

(c1J A),-::r x \ ('.j cells/ml 

76 2 r;;;... 
_2~· ~l~X~l_O_'\-________ lnitial Density: 

Average: _ __e::J__ _________ _ 

C\St..\s ce\~ /ml #cells/ml+ 220 µL x 10 µL = 

Water Quality Incubator Temperature 
Microplates rotated 2X per day? 

oH Terna t°C f°C) 

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

b.5 1140 1.L\,16' 2L\:-D J.S . .:i ?J.C ,/ 
v-- v 1/ 

~n !11.1() ' I./ \,/'" v 1,...,...-· 
R.n J.l.\. 0 /../ v-- v ,,/ 
B.a i1Lt 0 I _,.--

..,.--- v 1/ 
r;.o ]y_D I~ 

,...,...- v ,/ 
~. l ?.L\. D v 

'/ '/ .... ji _, V' V" / 
" 

\\)\ t-r VV!h \~ti Mh \~\ti :fl1'1111 M\:1 Iv\ \'l Mt'l ft-IVll r I 
I I 

Initial control pH: Well 1: __ ~LJ~,\rj~---- Well 2: ___ b~-~~-

Final control pH: Well 1: ___ 0_.~=----- Well 2: __ (=9_'-'g_,__ __ 

Light intensity (lux): ''-?J8 90 Date measured: 

Instruments: Thermometer i--=---'---- pH meter _'d.-_____ Light meterc.__,_ ____ _ 

Sample Description: AH E12-\ a1t1t'!lle,Y1d.uj and dtl!dre.LJ{ u.} fO -Uf!L \ 
I . 

Comments: 

Reviewed: Date reviewed: ___ c"<-j+-ct_l.'l_·_~--J1>--/,-~--

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



Client: 

Work Order#: 

Sample ID: 
%(v/v) 

Concentration 
Control 

D. i u.,/ 
nutnents) 

-
I OJ I Cv\v \) 
R2.-li82-
CSl\t'Cm\\oJ) 

'I 

G~1:1-Fe.\ . 
3-8 ).% la 

E!H-fa.! 
ti''l 
W1' 'f'l:=t 

"l.'.1 £'1H..fli:~ 
J;f- V1.b 

6H-f0..\ 
w\l'.'\Wb 

cis. ,L_ 

..// 

Comments: 

Reviewed by: 

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

iec I:::_ Start Date/Time D&_£fil2 ru I Go~ 
H1200)... :.;J TerminationDate:!7.:er. udfd-£6oCB 

6Ji-£R \ 41"1'()¥?b(1!4!\ Test set up by: _'a"\""'-"-"'-----------

Rep Count 1 Count 2 Count 3 Count4 Comments Initials 
A '"J.-1-1 1-m1.;n 
B '~.· ., -

I 

c 'Sf"> 
' 

D Q . --. 
E L.J~ I' 

F 70 
G 6 ' 1: 

H .:::::,;.,, .... 

A "5? lJ 
B ::::j-·O 1: 

c -r -
D R; ' 

""~er A.b Ii 
F (' . z-1> I' 

I! 
rq ( L ') !I 
tj )" , Ii 

A qc.s I! 
ii 

B ! '),'l 1\ 

c ,,. ,0 
\i 

D - "'' ~ 

A i'\" I 
" 

B ··::.;;; ' 
',I 

c (.....- " " 11 

D ( :..l. ~ ,, 
A 10\ I 
B Ii<::; 'i 

.I 

c ~{....~ 'i 
; 

D :::?__, -, I 
A r,-:+- j 
B {')1....1, ·! 

c ol;..J. I 
D 'Cdl ) ·.! 

I 

• A\ - i 
I 

f Ill I ;;, ! 
t) ~ ''"' 

(_, I ! 
tH~ , -:;;;. L..I '\.~f 

Date Reviewed: ______ :_11-0._111-_~-1/_,_/ .... b,,__ __ _ 
Lr I' 

Version 1.0 Modified May 8, 2008 Nautilus Environmental 



Client: 
WO#: 
Sample ID: 

Concentration 
0/o v/v 

Control 
D.I. w/ nutrients 

'/ -,<),,, 

GH_FR1 
28.6 

42.7 

63.8 

95.2 

Pseudokirchneriella subcapitata Algal Counts 

Teck Coal 
16002 
GH_FR1 ammended 

Rep Count 1 

(x 104
) 

A 29 
B 27 
c 30 
D 31 
E 26 
F 29 
G 31 
H 34 

A 93 
B 102 
c 84 
D 79 
A 89 
B 75 
c 91 
D 92 
A 101 
B 125 
c 139 
D 130 
A 107 
B 109 
c 122 
D 120 
E 96 
F 118 
G 89 
H 134 

Start Date/Time: 
Termination Date: 

Initial Cell Density: 

Count 2 Count 3 Count 4 

(x 104
) (x 104

) (x 104
) 

08-Dec-15@ 1600 
11-Dec~15@ 1600 

9545 cell/ml 

Mean Cell Yield 

(x 104
) (x 104

) 

cell/ml 
29 28.0 
27 26.0 
30 29.0 
31 30.0 
26 25.0 
29 28.0 
31 30.0 
34 33.0 

93 92.0 
102 101.0 
84 83.0 
79 78.0 
89 88.0 
75 74.0 
91 90.0 
92 91.0 
101 100.0 
125 124.0 
139 138.0 
130 129.0 
107 106.0 
109 108.0 
122 121.0 
120 119.0 
96 95.0 
118 117.0 
89 88.0 
134 133.0 

mean 
SD 
CV 

210000 
0.22 
0.01 

9545.455 

28.7 
2.503569 
8.732226 



CETIS Summary Report Report Date: 12 Jan-16 10:01(p1 of 1) 

Test Code: 16002a I 17-0377-8231 

EC Alga Growth Inhibition Test Nautilus Environmental 

Batch ID: 06-9261-7488 Test Type: Cell Growth Analyst: Mimi Tran 

Start Date: 08 Dec-15 15:50 Protocol: EC/EPS 1/RM/25 Diluent: Site Water 

Ending Date: 11 Dec-15 15:50 Species: Pseudokirchnerie!!a subcapitata Brine: 

Duration: 72h Source: ln~House Culture Age: 4d 

Sample ID: 09-6772-9661 Code: GH_FR1(ammended . Client: Teck Coal 

Sample Date: 30 Nov-15 Material: Water Sample Project: 

Receive Date: 01 Dec-1511:10 Source: Teck Coal (TECK COAL) 

Sample Age: 8d 16h(2°C) Station: GH_FR1_WS_2015_ 11_30_N 

Comparison Summary 

Analysis ID Endpoint NOEL LOEL TOEL PMSD TU Method 

00-6983-9797 Cell Yield 0 >O 15.9% Paired Sample t Test 
05-2542-9223 Cell Yield 42.7 63.8 52.19 16.3% 2.342 Dunnett Multiple Comparison Test 

Point Estimate Summary 

Analysis ID Endpoint Level % 95o/o LCL 95% UCL TU Method 

01-2934-5068 Cell Yield IC5 >95.2 N/A N/A <1.05 Linear Interpolation (ICPIN) 

IC10 >95.2 N/A N/A <1.05 
IC15 >95.2 N/A N/A <1.05 
IC20 >95.2 N/A N/A <1.05 
IC25 >95.2 N/A N/A <1.05 

IC40 >95.2 N/A NIA <1.05 
IC50 >95.2 N/A NIA <1.05 

Cell Yield Summary 

C-% 

CD 
Control Type Count Mean 95°/o LCL 95% UCL Min Max Std Err Std Dev CV% o/oEffect 

0 Dilution Water 8 82.13 77.1 87.15 71 89 . 2.125 6.01 7.32% 0.0% 
0 Negative Control 8 28.63 26.53 30.72 25 33 0.8851 2.504 8.75% 65.14%1 
28.6 4 88.5 72.35 104.6 78 101 5.074 10.15 11.47o/o -7.76% 
42.7 4 85.75 73.13 98.37 74 91 3.966 7.932 9.25%1 -4.41% 
63.8 4 122.8 96.92 148.6 100 138 8.118 16.24 13.23°/o -49.47% 
95.2 8 110.9 98.63 123.1 88 133 5.18 14.65 13.22% -35.01 o/o 

Cell Yield Detail 

C-% Control Type Rep 1 Rep 2 Rep 3 Rep4 Rep 5 Rep6 Rep 7 Rep 8 
0 Dilution Water 87 78 71 80 85 87 89 80 
0 Negative Control 28 26 29 30 25 28 30 33 
28.6 92 101 83 78 
42.7 88 74 90 91 
63.8 100 124 138 129 
95.2 106 108 121 119 95 117 88 133 

W 011'1tcn ~ ;. H'._OftZI S\le~ 
~VLa:rtrzi\; la\?~ Cobcn1~wa:~-ef U// ~) 

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



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 01-2934-5068 

Analyzed: 18 Dec-15 17:12 

Batch ID: 

Start Date: 

06-9261-7488 

08 Dec-1515:50 

Ending Date: 11 Dec-1515:50 

Duration: 72h 

Sample ID: 09-6772-9661 

Sample Date: 30 Nov-15 

Receive Date: 01 Dec-1511:10 

Sample Age: 8d 16h (2 °C) 

Linear Interpolation Options 

Endpoint: Cell Yield 

Analysis: Linear Interpolation (ICP!N) 

Test Type: Cell Growth 

Protocol: EC/EPS 1/RM/25 

Species: Pseudokirchneriella subcapitata 

Source: In-House Culture 

Code: 

Material: 

Source: 
Station: 

GH_FR1 (ammended 

Water Sample 

Teck Coal (TECK COAL) 

GH_FR1_WS_2015_ 11_30_N 

Report Date: 
Test Code: 

18 Dec-1517:13(p1 of 2) 

16002a 117-0377-8231 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Mimi Tran 

Diluent: Site Water 

Brine: 

Age: 4d 

Client: Teck Ccal 

Project: 

X Transform Y Transform Seed Resamples Exp 95% CL Method 

Log(X+1) Linear 2030099 200 Yes Two-Point Interpolation 

Residual Analysis 

Attribute Method Test Stat Critical P-Value Decision(a:5%) 

Control Trend Mann-Kendall Trend 0.5540 Non-significant Trend in Controls 

Point Estimates 

Level % 95o/o LCL 95% UCL TU 95% LCL 95o/o 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 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 GJ Dilution Water 8 82.13 71 89 2.125 6.01 7.32o/o O.Oo/o 
28.6 4 88.5 78 101 5.074 10.15 11.47o/o -7.76% 
42.7 4 85.75 74 91 3.966 7.932 9.25o/o -4.41% 
63.8 4 122.8 100 138 8.118 16.24 13.23o/o -49.47o/o 
95.2 8 110.9 88 133 5.18 14.65 13.22o/o -35.01 o/o 

Cell Yield Detail 

C-% Control Type Rep 1 Rep2 Rep 3 Rep4 Rep 5 Rep 6 Rep7 Rep 8 
0 Dilution Water 87 78 71 80 85 87 89 80 
28.6 92 101 83 78 
42.7 88 74 90 91 

63.8 100 124 138 129 
95.2 106 108 121 119 95 117 88 133 

G) ])1 \ \;\-\\ \J'Y\ wc-..>vr-:;. .:\='Q_LU:Of I ~.\-e wrvtw 

000-469-187-2 CETIS'" v1.8.7.16 Analyst: __ _ 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 01-2934-5068 
Analyzed: 18 Dec-15 17:12 

Graphics 

''° 

000-469-187-2 

Endpoint: Cell Yield 
Analysis: Linear Interpolation {ICP!N) 

/ ... __ 

CETIS'M v1.8.7.16 

Report Date: 

Test Code: 

18 Dec-1517:13 (p 2 of 2) 

16002a 117-0377-8231 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: __ _ 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 03-6347-4922 Endpoint: Cell Yield 

Analyzed: 18 Dec-15 17:13 Analysis: Parametric-Control vs Treatments 

Batch ID: 

Start Date: 

06-9261-7488 

08 Dec-15 15:50 
Test Type: Cell Growth 
Protocol: EC/EPS 1/RM/25 

Ending Date: 11 Dec-15 15:50 Species: Pseudokirchneriella subcapitata 

Duration: 72h Source: In-House Culture 

Sample ID: 09-6772-9661 Code: GH_FR1(ammended 

Sample Date: 30 Nov-15 Material: Water Sample 

Receive Date: 01 Dec-1511:10 Source: Teck Coal (TECK COAL) 

Sample Age: 8d 16h (2 ·c) Station: GH_FR1_WS_2015_11_30_N 

Data Transform Zeta Alt Hyp Trials Seed 
Untransformed NA C<T NA NA 

Dunnett Multiple Comparison Test 

Control vs C-% Test Stat Critical MSD OF P-Value 

(D Dilution Water 

Auxiliary Tests 

Attribute 

Control Trend 

ANOVA Table 

28.6 
42.7 
63.8" 
95.2· 

Test 

Mann-Kendall Trend 

0.9049 2.322 16.36 
0.5145 2.322 16.36 
5.766 2.322 16.36 
4.998 2.322 13.36 

Test Stat Critical 

Source Sum Squares Mean Square OF 

Between 6748.607 1687.152 4 

10 
10 
10 
14 

Error 3044.25 132.3587 23 
Tota~l------9~7~9-2-.8-5_7 _____ ~.c.c_cc_ ____ ~2~7---

Distributional Tests 

Attribute Test Test Stat Critical 

Variances Bartlett Equality of Variance 6 13.28 
Distribution Shapiro-Wilk W Normality 0.9654 0.8975 

Cell Yield Summary 

C-% Control Type Count Mean 95°/o LCL 95% UCL 
0 Dilution Water 8 82.13 77.1 87.15 
28.6 4 88.5 72.35 104.6 
42.7 4 85.75 73.13 98.37 
63.8 4 122.8 96.92 148.6 
95.2 8 110.9 98.63 123.1 

Cell Yield Detail 

C·o/o Control Type Rep 1 Rep 2 Rep 3 Rep4 
0 Dilution Water 87 78 71 80 
28.6 92 101 83 78 
42.7 88 74 90 91 
63.8 100 124 138 129 
95.2 106 108 121 119 

8 \:l'1 \ \;\ ~ \;~ \N IA, 1 <w::: ..\11 fR~\.kt*I 5\~ W<'.Vl-"Y' 

0.4572 
0.6409 
<0.0001 
<0.0001 

P-Value 

0.5540 

F Stat 

12.75 

P-Value 

0.1992 
0.4631 

Median 

82.5 
87.5 
89 
126.5 
112.5 

Rep 5 
85 

95 

000-469-187-2 CETIS™ v1.8.7.16 

Report Date: 
Test Code: 

18 Dec-1517:13 (p 1 of 2) 
16002a 117-0377-8231 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: Mimi Tran 

Diluent: Site Water 

Brine: 

Age: 4d 

Client: Teck Coal 
Project: 

PMSD NOEL LOEL TOEL 

16.3% 42.7 63.8 52.19 

P-Type Decision{a:5°/o) 

CDF Non-Significant Effect 

CDF Non-Significant Effect 

CDF Significant Effect 

CDF Significant Effect 

Decision(a:5%) 

Non-significant Trend in Controls 

P-Value Oecision(a:5°/o) 

<0.0001 Significant Effect 

Decision(a:1 o/o) 

Equal Variances 

Normal Distribution 

Min Max Std Err CV0/o 

71 89 2.125 7.32% 

78 101 5.074 11.47°/ci 

74 91 3.966 9.25o/c 

100 138 8.118 13.23% 

88 133 5.18 13.22o/o 

Rep6 Rep 7 Rep 8 
87 89 80 

117 88 133 

Analyst __ _ 

TU 

2.342 

0/oEffect 

0.0°/o 

-7.76% 

-4.41% 

-49.47% 

-35.01% 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 03-6347-4922 
Analyzed: 18 Dec-1517:13 

Graphics 

'" 

000-469-187-2 

Endpoint: Cell Yield 
Analysis: Parametric-Control vs Treatments 

" • • 

Report Date: 

Test Code: 

18 Dec-1517:13 (p 2 of 2) 

16002a 117-0377-8231 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

• 
• 

• • •• 

• • 

'" L-"-'_J.. _ _\__L__l _ _L _ _L__..L__L_,___; 

"' ·U ·~O 

CETIS'" v1 .8.7.16 Analyst: __ _ 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 00-6983-9797 
Analyzed: 12 Jan-16 10:00 

Batch ID: 06-9261-7 488 

Start Date: 08 Dec-1515:50 

Endpoint: Cell Yield 
Analysis: Parametric-Paired Sample 

Test Type: Cell Growth 

Protocol: EC/EPS 1/RM/25 

Ending Date: 11 Dec-1515:50 Species: Pseudokirchneriella subcapitata 

Duration: 72h Source: In-House Culture 

Sample ID: 09-6772-9661 Code: GH_FR1(ammended 

Material: Water Sample 

Source: Teck Coal (TECK COAL) 

Sample Date: 30 Nov-15 

Receive Date: 01 Dec-15 11 :10 

Sample Age: 8d 16h (2 °C) Station: GH_FR1_WS_2015_11_30_N 

Data Transform Zeta Alt Hyp Trials Seed 
Untransformed NA C>T NA NA 

Paired Sample t Test 

Control vs Control Test Stat Critical MSD DF P-Value 

(iJ Negative Control Dilution Water -22.31 1.895 4.543 7 1.0000 

ANOVATable 

Source Sum Squares Mean Square OF F Stat 
Between 11449 11449 1 540.1 
Error 296.75 21.19643 14 
Total 11745.75 15 

Distributional Tests 

Attribute Test Test Stat Critical P-Value 
Variances Variance Ratio F 5.764 8.885 0.0342 
Distribution Shapiro-Wilk W Normality 0.9483 0.8408 0.4630 

Cell Yield Summary 

C-% Control Type Count Mean 95% LCL 95% UCL Median 

0 Dilution Water 8 82.13 77.1 87.15 82.5 
0 Negative Control 8 28.63 26.53 30.72 28.5 

Cell Yield Detail 

C-o/o Control Type Rep 1 Rep 2 Rep 3 Rep4 Rep5 
0 Dilution Water 87 78 71 80 85 
0 Negative Control 28 26 29 30 25 

Graphics 

···--·-----------··----------------i.<l<Otii,;,j""" 

" 
• 

000-469-187-2 CETIS'M v1.8.7.16 

Report Date: 

Test Code: 

12 Jan-1610:01(p3 of 3) 

16002a I 17-0377-8231 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: Mimi Tran 

Diluent: Site Water 

Brine: 

Age: 4d 

Client: Teck Coal 

Project: 

PMSD Test Result 

15.9% Passes cell yield 

P-Type Decision(a:5%) 

GDF Non-Significant Effect 

P-Value Decision(a:5%) 

<0.0001 Significant Effect 

Decision(a:1%) 

Equal Variances 

Normal Distribution 

Min 

71 
25 

Rep 6 

87 

28 

• • 

Max 

89 
33 

Rep 7 

89 

30 

• • 

R.anldO< 

Std Err 

2.125 
0.8851 

Rep 8 

80 

33 

• • 

CV% 

7.32% 
8.75o/o 

• 

Analyst:. ___ ~ 

%Effect 

0.0% 

65.14o/o 

• 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 05-3606-8112 
Analyzed: 12 Jan-1613:11 

Batch ID: 06-9261-7488 

Start Date: 08 Dec-1515:50 

Ending Date: 11 Dec-1515:50 

Duration: 72h 

Sample ID: 09-6772-9661 

Sample Date: 30 Nov-15 

Receive Date: 01 Dec-1511:10 

Sam pie Age: 8d 16h (2 °C) 

Data Transform 

Untransformed 

Paired Sample t Test 

Control VS Control 

Zeta 

NA 

Negative Control Dilution Water 

Auxiliary Tests 

Attribute Test 

Endpoint: Cell Yield 
Analysis: Parametric-Paired Sample 

Test Type: Cell Growth 

Protocol: EC/EPS 1/RM/25 

Species: Pseudokirchneriella subcapitata 

Source: In-House Culture 

Code: 
Material: 

GH_FR1 (ammended 

Water Sample 

Source: 
Station: 

Teck Coal (TECK COAL) 

GH_FR1_WS_2015_ 11_30_N 

Alt Hyp Trials Seed 

C<T NA NA 

Test Stat Critical MSD OF P-Value 

22.31 1.895 4.543 7 <0.0001 

Test Stat Critical P-Value 
Control Trend Mann-Kendall Trend 0.2821 

ANOVA Table 

Source Sum Squares Mean Square OF F Stat 
Between 11449 11449 540.1 
Error 296.75 21.19643 14 
Total 11745.75 15 

Distributional Tests 

Attribute Test Test Stat Critical P-Value 
Variances Variance Ratio F 5.764 8.885 0.0342 
Distribution Shapiro-Wilk W Normality 0.9483 0.8408 0.4630 

Cell Yield Summary 

C-o/o Control Type Count Mean 95°/o LCL 95% UCL Median 
0 Dilution Water 8 82.13 77.1 87.15 82.5 
0 Negative Control 8 28.63 26.53 30.72 28.5 

Cell Yield Detail 

cM01o Control Type Rep 1 Rep2 Rep3 Rep4 Reps 
0 Dilution Water 87 78 71 80 85 
0 Negative Control 28 26 29 30 25 

000-469-187-1 CETIS'M v1.8.7.16 

Report Date: 
Test Code: 

12Jan-1613:11(p1 of 2) 
15002a I 17-0377-8231 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: Mimi Tran 

Diluent: Site Water 

Brine: 

Age: 4d 

Client: Teck Coal 

Project: 

PMSD Test Result 

15.9% Fails cell yield 

P-Type Decision(a:5%) 

CDF Significant Effect 

Oecision(a:5%) 

Non-significant Trend in Controls 

P-Value Decision(a:5o/o) 

<0.0001 Significant Effect 

Decision(a:1%) 

Equal Variances 

Normal Distribution 

Min Max Std Err CV0/o 
71 89 2.125 7.32°/o 

25 33 0.8851 8.75% 

Reps Rep 7 Rep8 

87 89 80 
28 30 33 

Analyst: __ _ 

%Effect 

0.0% 
65.14o/o 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 05-3606-8112 
Analyzed: 12 Jan-1613:11 

Graphics 

000-469-187-1 

Endpoint: Cell Yield 
Analysis: Parametric-Paired Sample 

·~---~·--·art.'>'.~~!..-

• 

Report Date: 

Test Code: 

12 Jan-1613:11(p2 of 2) 
16002a I 17-0377-8231 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

• • 
• 

• 
• 

• 

• • • 
• 
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CETIS'M v1.8.7.16 Analyst: __ _ QA: __ _ 



 

 

APPENDIX C – Hyalella azteca Toxicity Test Data 



Hyalel/a azteca Test Summary Sheet 

Client: Teck 
Work Order No.: 15999 

Sample Information: 

Sample ID: EV ER4 
Sample Date: 
Date Received: 

Nov 30, Dec 7, 14, 21, 2015 
Dec1,8, 15,22,2015 

Sample Volume: 10 - 15x 20L 

Test Organism Information: 

Species: Hyalella azteca 
Supplier: Aquatic Research Organisms, NH 
Date received: 08-Dec-15 
Age or size (Day 0): 8-days 

-~--------~ 

NaCl Reference Toxicant Results: 

Reference Toxicant ID: HA107 
Stock Solution ID: n/a 
Date Initiated: 08-Dec-15 

96-h LC50 (95% CL): 5.6 (4.5-6.9) '3 \ L !\) CiLt 

Start Date: 08-Dec-15 
Set up by: _K_J_L _____ _ 

96-h LC50 Reference Toxicant Mean and Range: 5.3 (4.5 - 6.2) CV (%): ---'9'---

Test Results: 

Sample ID 

LC25 % (v/v) (95% CL) 
LC50 % (v/v) (95% CL) 
IC25 % (v/v) (95% CL) 
IC50 % (v/v) (95% CL) 

Reviewed by: 

Survival 

85.4 (72.2 - n/a 
>100 

Dry Weight 

Date reviewed:cJt<_f1r 2G//h 
I 



Client: Teck 
WO#: 
Sample ID: 

Sample ID 
0 

Lab Control "'!).-0 

Site Control 'Z-~-5 
30 .... ;z.-l) 

44 u-.J:' 

67 7 .. J..-~ 

100 (1) -Z.) ~ 

100 (2) u .. o 

Technician Initials j:.JL 

Sample ID 
0 

Lab Control L(ll 
Site Control llo I 

30 1>6v 
44 '1.J {} 

67 ,:;,z: 

100 (1) 1'-f 
100 (2) \l'f< 

Technician Initials ~iL. 

Comments: 

Reviewed by: 

Chronic H. azteca Toxicity Test Data Sheet 
Freshwater Water Quality 

1 2 3 4 5 

z;a .... ;) :11.0 :z:z..-0 '!--#ta ""-"' 
~Lt. ~0 riLO u..u 1.fhO ·'1.fH" 
")2,.~ 11."' 't'l .. <> -v1.P -1fJ..P 
"t.."l.-0 '10 ...,,0 ']> -0 '1aP onP 
q:z._..., tz-o 'ZZ -0 VJ..;4 •')/1., 0 

"t'l-0 ·zi.o ~?.Q I v-i-."' •VL,D 

·i:z...,-.7 '1..l<-0 '21 .. .o 'VL~ 'lft',,, 

¥7.._,. l.L ll.\.. .._ 
"-

1 2 3 4 5 

'ti~ ~~ lit\ lf'}..'f 1.f?v 

4-otl ~\1.. !11\) 'fl f "f if' 
oSo U.c {LI;; [, (, b c,;y;:r 
.. /..'J,'1.- ~51- :}{,( -:)-ff :fi,5 
')z,i) °155 '{!J!!t C/J-:J' ')</"'! 
fl(3 \IS~ H€.l Jl'5"'i II 'J/J,-

t( z_ "1 \\S\, ii <.I '' t, I ln.'3 

-

10 ..... 'fl.. jl(.. °' """~ 

Start Date: 08-Dec-15 
Termination Date: 05-Jan-115 

~-'-"'-'-""----------Test Organism: -'-H"-. ""'az""te""'c""a ________ _ 

Temperature (°C) 

Day 

6 7 8 9 10 11 12 13 14 

?-2.•-A~) J:l.·O }J.Q 21.0 zi.o 'VJ...'° uP .'.).;i.o 21-D 

.2.2.-0 )1-0 22·0 22< 0 2!/.J:J 1f!.--" _.,,,i,o n-o .:u_...-o 
n.o i1.o '1.1.·0 :iJdJ 1_,"l...,,'O "V'l-P • .-1 i./o '.22-o )2_.Q 

2.Lo l.1.Q 2Z1.0 i?-0 i-o ":i,o 'VI-"' :22~'0 2LO 

n.o )-1.1) rz_.__o 22.ti ll.-0 A A ;;> 1.1-P 'J.-2~-0 2-1. 0 

'2-L~v 'l-l•<:l ·:;,1,~ 0 27,...0 t'l ... 'il ~.-> "V'2,'° 21-U '-1-0 
:n.o '.2'2 ~o 22,:0 n.o 2l-0 ')..iP .A:'},<> J_},-Q 12 .. 0 

\l-L \LC R \lL II<- fr'- ""' 
\I(.. µ__ 

Conductivity (µS) 

.. Day 

,6 !07 8 9 10 11 12 13 14 

",I '\:11- 1\-2.lf 1+'.lli- Lf1S' '-f31 '+3° 1\-tt (\(lj. 

-t'.l-\ 42b 'ti '2. l\-Oi- 'tlO 'f t'-f 'f'J.'il itC4- 401 
b'K t, 1-1- ~(;I (,5g l6'i u;,<f (,,'J'V l3'1 b3'l-
+L~ "f ct-\ 161 :r&o "1-62- -:r-:rv }-j>D ::p+'.l. i-'J.t 
q't'!.. '\"c; qJ_\l qJi 1111 "lo"' 11"' B"IS 888 
l\'}1. 1\1\.) RU.S USO f\ $"!- (/bq J}J.1 -~'.L'S iD%T 
i\ '11.. \\l\'l, t\'\,, l\'t'\ \i)li- Ii 1"> I I ti) \\11- IOH 

---.._ 

~ µ_, 'fl ¥-L- ll(.. V:r- !>" \Ct, \il 

Date Reviewed: <1~· ' Z.G /1 (, 
~-~vH-----1_,_,,,,____ 

Nautilus Environmental 



Client: 
WO#: 
Sample ID: 

Sample ID 

Lab Control 

Site Control 

30 

44 

67 

100 (1) 

100 (2) 

Technician Initials 

Sample ID 

Lab Control 

Site Control 

30 

44 

67 

100(1) 

100 (2) 

Comments: 

Reviewed by: 

Teck 

Chronic H. azteca Toxicity Test Data Sheet 
Freshwater Water Quality 

Start Date: 08-Dec-15 
Termination Date: ..::0=-5-.::;Ja:::.n:_-1:;:;6_1_0c _______ _ 

EV ER4 Test Organism: .:..H::... "'az"'te:.::c;;;.a ________ _ 

Temperature (°C) 

Day 

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

22.0 ••• -0 22.0 22.0 ?)/_.,D I~• .a.o 22..fJ 11,fl l".lJ.O n.o 7,!/J> 22.0 Z'Z., 0 

'.ll. 0 1.:z. .o 22.0 2.2-0 7)/,,0 :;),} () t.i.& VZJo 7..1-·"' 'J;};O 11 I\ 17-"' 22-0 ·u-~ 

:i.1..0 'l.1._,o 21.0 '2.2.D 7J2..D ·:;o.o 'Z.71 .. -"' '/.;? ~ L'l...O 1'.'IQ 11.fl 1.:1...0 22-0 7-Lo 

'-l~ () Z-1--" 22.0 27..D 2;z_.O ~JO <.:z....O 1.Wo i:vo ~i}.0 JJ: (!) ')..'1.-0 22.0 ).2~ 

ti.o i:L-0 22.0 22.c Tl..O J;}O ·i,V> ?.Fifa 1:z.o .::i'.l,ri J..D ·<--vo ?.2.() --Z,'t-..J 

;;.i.o ..-z-z_o 22.0 1.1.0 1)1.'° 2ao 1.}l.JD 7;,·Z,O 1,.1.-0 aa.o 1.0 '1. '),.J '.22.0 ~2 .. 

1,1AI -iI.-0 22.0 ·12.0 ·i.:z.o "1'd.o '27.JO 1fl../J i,1.•0 -a:>.D ~ . .0 ?,']..(} 22.-D L.L-o 

iL- f'.'jl.- JIN :JIN \)\'V\,l- \{.Vf -J..,IJ\J....' '"'Vo)./ '\\AL. v ,J) Mt\ .. -· JVIJ l'1v ·-
' 

Conductivity (µS) 

Day 

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

Date Reviewed: 1 tl.v< · Z..rp /!lo 
--..,.0~'----'-,71-'-"./.-

Nautilus Environmental 



Client: Teck 
WO#: 
Sample ID: 

Sample ID 
0 

Lab Control ii--> 
Site Control c~S 

30 !'S 
44 >Hi 
67 8-·~ 

100 (1) Y....S 
100 (2) ~-5 

Technician Initials ~j(.. 

Sample ID 
0 

Lab Control ~-'T 
Site Control Jl.-1 

30 l!-1 
44 .,.,, 
67 g. .I 

100 (1) lr-1 
100 (2) ~-· 

Technician Initials (l.JL 

Comments: 

Reviewed by: 

Chronic H. azteca Toxicity Test Data Sheet 
Freshwater Water Quality 

Start Date: .;0;.8-;;.De::.:c:...,-1:.,::;5 _______ _ 
Termination Date: 05-Jan-16 

-'-,'-..~-'---------
Test Organism: -'-'H-'-. a"'z"'"'te"'"'ca"----------

Dissolved oxygen (mg/L) 

Day 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 

-q, { 6 .(, 6·8 ,/"!.- "-:}.D 1.'t 1-. I t· 0 b.1 ,, 3 ]..O ::r7- ':1;. I -:i-. lf 
'.:I ·v Ii, h &.g )-/,.- 1-1 1"' :; 1.2 1"· 0 b. g 1-· 3 ">-'I r3 1· 2 "T4 
':/-;[) b-{, i;.q '.}-"I '.)..o ";f· tt 1- 2. 1'· I b. g '.'.\> ( )-0 :}-Z,.. 1- 2 '.f. ( 

=t I h·i-. (",. q ".).'..?..- J-1 I :\"· i 1--3 1-o 8. 8 1' ~ I,:" J..t ""' .> 't· \ 
?.-o b.f; 6-"l )'.1-- '.}.I 1--2 ), . '\" '.f· I ( g l. If G.I '}.J... :f. :.( t· 1 

'}-o /;.b ,_ 'I y'J., )..,o 1"· 3 "'.\.'-\ '.\; 0 1-· '.l. l lf " ·" )..,> {, 3 .,. ~ 
-=t-o 6-l" &. 'I -r:1 +,I q-.s 1-· '-\ :\- '2. "'\- 1. '.!> ~ "1.0 J.:s "'.\-- 3 "' '+ 

>-JI..- u. Vt.- .. A \'L Ill \'.l \LL \'..(.. !>-- - \lL \((.. 
. 

pH 

Day 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 

=!·) ~> :t-> 't\f ~(,, 1-• s 1-·3 i--J :i-. 3 :i--3 I:;).. 6 u =t-· 4- -+·5 
-=ti 1- ~ ::t. q J.(J ·:+ l} '\' "I 1--. g :i-''I -+·8 :i---:r 'h.l' 1--~ ~-' t· 'I 
:;;h '.f.O '-'I· g J-. ii ,f-'V 1--'1 '\. q 1' K 't· & ~-1 '.}-9 f-.0 -:i--q t·C\ 
,::p) ~s -:p '1 J-1 .r-. I g. 0 "+-"I :i. q :+· C\ 1- g ?---} Jc<:> "'.\--, 1-- 'I 
-:/--°( 1' J :i-. q .? r rP &-o +_q '.\• ~ 1-' 0 -+ g :r:r p §.o g.o 

~-Cf , q &«J " I l'-0 8-o 1-~ '.\- q 3-.~ 1-·C<i f-:ll :r:'I 8-o 8-o 
::i-'1 . i.--,,. c-;.o ~.( h'.) g ··C ~-"I 1 ... ~ =t- q ..,. "{ ..,.,_ '7 /-,? &-o &-o 

(<.j\- l'.[ ~ ~ fl1'- ¥-L fl. ~ l<L ~l- I} . fr. f:L \!(_ 

Date Reviewed: ---tJ-r-0(,-u_-_'-G_n+-1/i~(_f, __ _ 

Nautilus Environmental 



Client: 
WO#: 
Sample ID: 

Sample ID 

Lab Control 

Site Control 

30 

44 

67 

100 (1) 

100 (2) 

Technician Initials 

Sample ID 

Lab Control 

Site Control 

30 

44 

67 

100 (1) 

100 (2) 

Technician Initials 

Comments: 

Reviewed by: 

Teck 

Chronic H. azteca Toxicity Test Data Sheet 
Freshwater Water Quality 

Start Date: 08-Dec-15 
Termination Date: .::_0.;;..5-.:::Ja:::.nc..:-1:.::6 _______ _ 

EV ER4 Test Organism: ,;_H~. ::::az::::fe:,:::c,,,_a --------

Dissolved oxygen (mg/L) 

Day 

15 16 l.!)17 18 19 20 21 22 23 24 25 26 27 28 r=t (j) 
;r. 0 ''J.3 . \ c;.q i.o < '1 r;,S Co.1.. (o.> bi IA.,(} fo.i'l. I (p • .,_,. t~ I ~.? I) .'l; 

".h z. :J..J -.. ::i- "·() \.,.$ lo. I '"·' (o\6 [',.JC b,9. t,.-:i... ~s (b -· ,v £>.z (;.O 

!.,~ I :/. z, =!\b h.o ·--.1 1o/J lo,S 1~ °I (;., t\ i~.1o h:::t- (:,.?, 6,f 6.J ":i·b 

'.b 2.. +> 1-· s.q (o.1 \o.O L') i .... ?1 Qi. 'O ioS G.L1 (o,6 f;i.L ~.)'. 9·'6 
'.h q -=t· \ 'F (,.lj- tn. t; '"'° lo,<.i b.io '"I.a \o.O '-.5' 0.1 b.1... b.l l'..=t 
~- Ii- ;:i,i. '1·'i b. <; b.c (,,,~ 

'"· 1, 
!,,.~ I'. '1 IQ. I f:,.'7- b" G.I {,_. J 

"" =t ".\. u. C/·" =! . 'I) (;. "\ G.1 i.,.o 1. "\ b5j ,_ 1 \11>'? ,_"'J_ I:< s (,, "1, bA- G·'+ 
',)j,\l 

¥l- .(jV "JIN ::liN .J\,v.lv YvQ ~ "</\!IN.. V\Wv 'I 1.P • tril¥V1 " " ~ •U1V' :JIN . 
' 

pH 

Day 

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

,..4 1-"'l i-·I i-· 1 l,,:, -:r ,\ 1.::. 'I 7.,- 1;2- i.1 -:f .2.-- 'i.'V ... , -::\-. 1 
.,.., "\ ".J-!1 . ~-1- :i.-9' l.0 +,9. l ,q 11.'6 1.'b i.1 :+ti, l ~ 1. L, f.-6 
":\-· g =t--~ 'l b .,.. b 1-f/~ 1.1 \,0, 1 ,:)_ 1,R 1.1o ::i: '"J._. l ,0. ,.,(o '1..-S. 
~.q -:J...% 'l·'i i-·b "t'il 1.1 \,~ 11 ~ I,"\ '.J,5 ":fJ~ .,_~ " s; --:;r, s: 
S·o 1--'} 'Ft 1-·'i 'L'? 1:1- 1.\li l·'.6 1. 1 1.'S 1.f_ 1,1 ... s .,, r; 
B•O :i.9 "I·~ "1-·Y ''° 1:0 \,fl I "1 ."\ 1.'XJ 1.lo 11-h 1.1 '.}- ~ ';'.lo. i. 
\';.-() ';I.)\ 'i·<t 'f ·.,.. 1.B v& l 9. ,v il_'i l.~ 1.1 (j. --L, ""1 ~·b +;, 

¥<.. 
""'"" 

::JIN 1~~ V-.JIJ.J/ v j,[} ~ 
,l, J "'rvJ.._/ W- .. 

t µv '"V YJ!Ylf u· • 

Date Reviewed: <f 4"1 • Z.C, ftc, 
~.......,.,___~,,__ ___ _ 
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Client: 

WO#: 
Sample ID: 

Site Control 

30 

44 

Comments: 

Reviewed by: 

H. azteca Toxicity Test Data Sheet 
Freshwater Survival and Weight 

!~c)c. Start Date: 'De<. g./t5 
Ii;:; q "t OJ Termination Date: ~:Sj-'-"'o'-11t'-.;""-l_,_1 (,.,_ _________ _ 

Test Organism: __,tf....,,,,il....,tdec""-""b"/A"-________ _ f?V - tf!-f -· ~l'el-v. 

B 2 lO e; ,1 

C 3 lo o o IUCl\.l()l"\ IOJ>"t·71 Jo 
D 4 io 'O o I :J? ::\.()If (o;z..q, 8'1 1 -o 
E s q 0 i ~ 1r\?4-'1\&-- /o~i·'r& q 
A 6 Co o o j~\l 10'20. \0 w·i.::i.,(..11 /!O 
B 7 lo ti o 1n·:i..s-<.CJ1+ /<l'l'T.26 lo 

c s lo a o 1r132>.Rt1 IOYl·OO .. lo 
D 9 lo O 0 \{)')?_i:::S to(.2.~ ~°I /O 

E 10 \\ o o ~,, 102~.1+ 103~.oo 1i 
A 11 Jo V o ~1'- ifi.~b.0 . /044,'1~ 1-0 
B 12 '1 "' I 10 I "\.·2- \·i-OuJ.w "\ 
C 13 (0 o e-J 10<\l'l.15 loi.\3,S9 ]O 

o 14 (O o .1 1r)\Lr.4-i 1.'2.i..111 10 

E 15 ( O ., ii Li I 0 L1-(\J<,o !o SI. o'\ 10 

A 16 10 O o J;v 1(\1\"\.0~ loiJJ10 10 

B 17 10 0 0 \ I {):<.:Z.'2_} 1040.'14 l<i 

c 18 lO 0 o i fl? \.t-,3 11?~0- ~,_ Iv 
D 19 Q~ I "".ll 
e 20 10 o o I ~ l1o·;i,o.3s:<I lo!.\e.ol\ I 10 1 ' 1,. 

"fi-
0 "'1•'1i>WH ,,~ <wig//) CJ,y&icei •11(.:!V ..@'tv1. \'\!-W~ .. \t1·. [0:if.·(1) \V'i), ~ 1s~ lCS'l ·Ol ""-c) 

0%_ Date Reviewed: ·f a Vi . t-G /r fo 
CJ I 

Nautilus Environmental 



Client: \Re~& 
WO#: ,c;qq CJ 
Sample ID: ev_ fR'-1 

B 22 
c 23 100 
D 24 1-0 

E· 25 () 

100 (1) A 26 ID 
B 27 
c 28 ID 

D 29 
E 30 

100 (2) A 31 
B 32 
c 33 
D 34 lo 
E 35 0 

A -
B -c -
D -
E 

Comments: ;vna fl 

Reviewed by: j(J'lL 

H. azteca Toxicity Test Data Sheet 
Freshwater Survival and Weight 

() .., 
<> " 

"' ;fl) 

0 ,..() 

0 0 

0 :iv" J5 C\ 
0 0 
0 0 

'i (, 

0 j.·~ 

:.\. s 
0 ,~ .. ~, 

0 'CJ 

" ·O 

ji.') 

Start Date: Ye"- g I I ( 
Termination Date: _:f.'2J.0Cil1'Vl:i__..::C.i./_i_/_.,t.L, --------

Test Organism: +f .. (,}~f-t'Q<:>i 

51.\' 5~ 
Qg\, i~ 
te):).'51. 
lob?. ~I.\ 

" 't?i ' I.\' 
l():Z.1. 51. 

l o•q., o~•· 

r; 
,, 

0 v 

~ 
GI Cl'leq<::ro l:"9 K'.ll... @e,~fc\'11.d jw @ IQ'{. Ji'.-~<Jt\U)'vl : jt :2(:;(; ( Q;l(. if~ Vif[ 

~ 1:+ ~ tD'tG .. <13 •vt•1 

Date Reviewed: 1 Ol.'1 · u; / ( h 
~ I 
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CETIS Summary Report 

Hyalella 28-d Survival and Growth Sediment Test 

Batch ID: 

Start Date: 

07-2986-0164 

08 Dec-15 

Ending Date: 05 Jan-16 

Duration: 28d Oh 

Sample ID: 03-0241-6687 

Sample Date: 30 Nov-15 08:45 

Receive Date: 01 Dec-1511:10 

Sample Age: 7d 15h (-1.3 °C) 

Comparison Summary 

Analysis ID 

00-2427-1849 
05-9197-7886 

Endpoint 

Mean Dry Weight-mg 
Mean Dry Weight-mg 

00-6671-3546 Survival Rate 
02-0539-4994 Survival Rate 

Test Type: Survival-Growth 
Protocol: EPA/600/R-99/064 (2000) 

Species: Hyalella azteca 
Source: Aquatic Research Organisms, NH 

Code: 
Material: 

Source: 

Station: 

NOEL 

0 
<100 

0 
<100 

EV _ER4(ammended 

Water Sample 
Teck Coal (TECK COAL) 

EV _ER4_WS_2015-11-30_N 

LOEL 

>O 

100 
>O 
100 

TOEL 

NA 

NA 

PMSD 

16.6°/o 
19.7% 

NA 

NA 

TU 

>1 

>1 

Report Date: 

Test Code: 

Analyst: Karen Lee 
Diluent: Site Water 

Brine: 
Age: 8-d 

Client: Teck Coal 

Project: 

Method 

04 Mar-16 08:09 (p 1 of 2) 
15999a I 03-8900-3321 

Nautilus Environmental 

Equal Variance t Two-Sample Test 
Equal Variance t Two-Sample Test 
Fisher Exact Test 
Fisher Exact Test 

Point Estimate Summary 

Analysis ID Endpoint Level % 95% LCL 95% UCL TU Method 

15-7210-1746 Mean Dry Weight-mg 

11-3504-5522 Survival Rate 

Test Acceptability 

Analysis ID Endpoint 
00-6671-3546 Survival Rate 

Survival Rate 
02-0539-4994 Survival Rate 
11-3504-5522 Survival Rate 

Mean Dry Weight-mg Summary 

C-% Control Type Count 
0 

0 

30 
44 
67 
100 

Negative Control 5 
Reference Sed 5 

5 
5 
5 
8 

Survival Rate Summary 

C-% 

0 
0 

30 
44 
67 
100 

000-469-187-1 

Control Type Count 
Negative Control 5 
Reference Sed 5 

5 
5 
5 
10 

IC5 
IC10 
IC15 
IC20 
IC25 
IC40 
IC50 

37.31 
69 
77.97 
88.09 
99.5 
>100 
>100 

N/A 93.36 2.68 

EC5 
EC10 
EC15 
EC20 
EC25 
EC40 
EC50 

69.16 
72.91 
76.86 
81.02 
85.4 
100 
>100 

5.548 
14.76 
14.19 
12.34 
NIA 
NIA 
19.95 
67.9 
69.37 
70.77 
72.18 
76.16 
NIA 

92.19 
109.8 
NIA 
NIA 
NIA 
NIA 
78.77 
103.3 
NIA 
NIA 
N/A 
N/A 
N/A 

1.449 
1.283 
1.135 
1.005 
<1 
<1 

1.446 
1.372 
1.301 
1.234 
1.171 

<1 

Attribute Test Stat TAC Limits 

Control Resp 
Control Resp 
Control Resp 
Control Resp 

1 
0.98 

0.8 - NL 
0.8 - NL 
0.8 - NL 
0.8 - NL 

Mean 95°/n LCL 95% UCL Min 
0.8488 
0.8367 
0.8525 
0.7501 
0.7904 
0.6317 

Mean 
0.98 

0.98 
0.96 

0.6 

0.6954 1.002 0.685 
0.6921 0.9812 0.711 
0.7176 
0.3647 
0.4109 
0.4803 

95°/o LCL 
0.9245 
1 
0.9245 
0.8489 
1 
0.2594 

0.9874 
1.136 
1.17 
0.783 

0.744 
0.2137 
0.244 
0.3201 

95o/o UCL Min 

1 0.9 
1 

0.9406 

0.9 
0.8 

0 

CETIS'" v1.8.7.16 

Max 

0.989 
1.014 
1.029 
0.971 
0.943 
0.891 

Max 

·Linear Interpolation (ICPIN) 

Linear Interpolation (ICPIN) 

Overlap 

Yes 
Yes 
Yes 
Yes 

Std Err 
0.05524 
0.05207 
0.0486 
0.1388 
0.1367 

Decision 
Passes Acceptability Criteria 
Passes Acceptabllity Criteria 
Passes Acceptability Criteria 
Passes Acceptability Criteria 

Std Dev CV% 

0.1235 14.55% 
0.1164 13.92% 
0.1087 12.75% 
0.3104 41.38% 
0.3056 38.67% 

o/oEffect 
0.0% 

1.43% 

-0.44%1 
11.62% 
6.88% 

0.06401 0.181 28.66% 25.58% 

Std Err 

0.02 
0 
0.02 
0.04 
0 

0.1506 

Std Dev 

0.04472 
0 

CV% 

4.56% 
0.0% 

0.04472 4.56% 
0.08944 9.32% 

0 0.0% 

%Effect 
0.0% 
-2.04% 
0.0°/o 
2.04% 

-2.04% 

0.4761 79.35o/o 38.78% 

Analyst: __ _ 



CETIS Summary Report Report Date: 04 Mar-16 08:09 (p 2 of 2) 

Test Code: 15999a I 03-8900-3321 

Hyalella 28-d Survival and Growth Sediment Test Nautilus Environmental 

Mean Dry Weight-mg Detail 

C-o/o Control Type Rep 1 Rep 2 Rep3 Rep4 Reps Rep6 Rep7 Rep 8 Rep 9 Rep 10 

0 Negative Control 0.938 0.989 0.863 0.685 0.7689 

0 Reference Sed 0.759 0.832 0.711 1.014 0.8673 

30 0.848 0.8544 0.744 0.787 1.029 

44 0.893 0.754 0.919 0.2137 0.971 

67 0.915 0.926 0.244 0.943 0.924 

100 0.891 0.3201 0.605 0.839 0.6411 0.5601 0.6822 0.515 

Survival Rate Detail 

C-% Control Type Rep 1 Rep 2 Rep 3 Rep4 Rep 5 Rep6 Rep7 Reps Rep9 Rep 10 

0 Negative Control 1 1 1 1 0.9 

0 Reference Sed 1 1 1 

30 0.9 

44 0.8 

67 1 

100 0.1 0 0.9 0.1 0.9 0 

Survival Rate Binomials 

C-% Control Type Rep 1 Rep 2 Rep3 Rep4 Reps Rep6 Rep 7 Rep 8 Rep 9 Rep 10 

0 Negative Control 10/1 o 10/10 10/10 10/10 9/10 

0 Reference Sed 10/10 10/10 10/10 10/10 11/11 

30 10/10 9/10 10/10 10/10 10/10 

44 10/10 10/10 10/10 8/10 10/10 

67 10/10 10/10 10/10 10/10 10/10 

100 10/10 1/10 10/10 10/10 0/10 9/10 1/10 9/10 10/10 0/10 

000-469-187-1 CETIS'M v1 .8.7.16 Analyst: __ _ QA: Jl~ 
Pl Ctrc~ 1!/I( 



CETIS Analytical Report Report Date: 07 Jan-16 15:53 (p 1 of 2) 

Test Code: 15999a I 03-8900-3321 

Hyalella 28-d Survival and Growth Se~i1~aAt..Test Nautilus Environmental 

Analysis ID: 11-3504-5522 Endpoint: Survival Rate CETIS Version: CETISv1.8.7 

Analyzed: 07 Jan-1615:53 Analysis: Linear Interpolation (ICPIN) Official Results: Yes 

Batch ID: 07-2986-0164 Test Type: Survival-Growth Analyst: Karen Lee 

Start Date: 08 Dec-15 Protocol: EPA/6001R-991064 (2000) Diluent: Site Water 

Ending Date: 05 Jan-16 Species: Hyale!!a azteca Brine: 

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

Sample ID: 03-0241-6687 Code: EV_ER4(ammended Client: Teck Coal 
Sample Date: 30 Nov-15 08:45 Material: Water Sample Project: 

Receive Date: 01 Dec-1511:10 Source: Teck Coal (TECK COAL) 

Sample Age: 7d 15h H3 °c) Station: EV _ER4_WS_2015-11-30_N 

Linear. Interpolation Options 

X Transform Y Transform Seed Resamples Exp 95°!t1 CL Method 

Log(X+1) Linear 1514911 200 Yes Two-Point Interpolation 

Test Acceptability Criteria 

Attribute Test Stat TAC Limits Overlap Decision 
Control Resp 1 0.8 - NL Yes Passes Acceptability Criteria 

Point Estimates 

Level % 95% LCL 95% UCL TU 95o/o LCL 95% UCL 
EC5 69.16 19.95 78.77 1.446 1.269 5.014 
EC10 72.91 67.9 103.3 1.372 0.9678 1.473 
EC15 76.86 69.37 NIA 1.301 NA 1.442 
EC20 81.02 70.77 NIA 1.234 NA 1.413 
EC25 85.4 72.18 NIA 1.171 NA 1.385 
EC40 100 76.16 NIA 1 NA 1.313 
EC50 >100 NIA NIA <1 NA NA 

Survival Rate Summary Calculated Variate(A/B) 

C-0/o Control Type Count Mean Min Max Std Err Std Dev CV% %Effect A B 
0 Reference~ 5 1 1 1 0 0 0.0% 0.0% 51 51 
30 "'' 5 0.98 0.9 0.02 0.04472 4.56% 2.0""' 49 50 
44 5 0.96 0.8 0.04 0.08944 9.32°/o 4.0% 48 50 
67 5 1 1 0 0 0.0% 0.0%i 50 50 
100 10 0.6 0 0.1506 0.4761 79.35% 40.0% 60 100 

Survival Rate Detail 

C-% Control Type Rep 1 Rep 2 Rep3 Rep4 Reps Rep 6 Rep 7 Rep 8 Rep9 Rep 10 
0 Reference~ 1 1 1 1 1 
30 

>fL 
0.9 1 

44 0.8 
67 

100 0.1 0 0.9 0.1 0.9 0 

Survival Rate Binomials 

C-% Control Type Rep 1 Rep2 Rep 3 Rep4 Rep 5 Rep 6 Rep 7 Rep 8 Rep9 Rep 10 
0 Negative Control 10/10 10110 10110 10110 9110 
0 Reference~ 10110 10110 10110 10110 11111 
30 '~" 10110 9110 10110 10110 10110 
44 10110 10110 10110 8110 10110 
67 10110 10110 10/10 10/10 10/10 
100 10110 1110 10110 10110 0110 9110 1110 9/10 10/10 0110 

000-469-187-1 CETIS'M v1.8.7.16 Analyst: __ _ j Gk 
QA: I , f!XM-l0 (l 



CETIS Analytical Report 

Hyalella 28~d Survival and GrowthJ2ed'~eF1tTest 

Analysis ID: 11-3504-5522 Endpoint: Survival Rate 
Analyzed: 07 Jan-16 15:53 Analysis: Linear Interpolation (JCPIN) 

Graphics 

----·-~-

0.0 

CETIS'M v1.8.7.16 

Report Date: 

Test Code: 

07 Jan-1615:53 (p 2 of 2) 

15999a I 03-8900-3321 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: __ _ 



CETIS Analytical Report 

' Hyalella 28-d Survival and Growth Seeti:::c11t Test 

Analysis ID: 02-0539-4994 
Analyzed: 14 Jan-16 10:04 

Batch ID: 07-2986-0164 

Start Date: 08 Dec-15 

Ending Date: 05 Jan-16 

Duration: 28d Oh 

Sample ID: 03-0241-6687 

Sample Date: 30 Nov-15 08:45 

Receive Date: 01 Dec-1511:10 

Sample Age: 7d 15h (-1.3 °C) 

Data Transform 
Untransformed 

Fisher Exact Test 

Zeta 

Endpoint: Survival Rate 

Analysis: Single 2x2 Contingency Table 

Test Type: Survival-Growth 
Protocol: EPA/600/R-99/064 (2000) 

Species: 
Source: 

Code: 

Material: 

Source: 
Station: 

Hyalella azteca 
Aquatic Research Organisms, NH 

EV _ER4(ammended 

Water Sample 
Teck Coal (TECK COAL) 

EV_ER4_WS_2015-11-30_N 

Alt Hyp Tria.ls Seed 

C>T NA NA 

Report Date: 

Test Code: 

14 Jan-16 10:04 (p 1 of 1) 

15999a I 03-8900-3321 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: Karen Lee 
Diluent: Site Water 

Brine: 

Age: 8-d 

Client: Teck Coal 

Project: 

Test Result 
Fails survival rate 

Control vs C-% Test Stat P-Value P-Type Decision(a:So/11) 
Reference Sed 100 

Test Acceptability Criteria 

Attribute Test Stat TAC Limits 
Control Resp 1 0.8 - NL 

Data Summary 

C-% Control Type NR 
0 Reference Seefoo 51 
100 

,.,i_ 
60 

Survival Rate Detail 

C-% Control Type Rep1 
0 Reference ~~ 1 
100 1 

Survival Rate Binomials 

0 

0 

100 

Graphics 

'' 

000-469-187-1 

Control Type Rep 1 

Negative Control 10/10 
Reference See- 10/10 µc 

10/10 

• 

, __ 

O <0.0001 Exact Significant Effect 

R 

0 
40 

Rep2 

1 

0.1 

Rep 2 

10/10 

10/10 

1/10 

• 

Overlap 
Yes 

NR+R 

51 
100 

Rep3 

1 

Rep3 

10110 

10/10 

10/10 

Decision 
Passes Acceptability Criteria 

Prop NR 
1 
0.6 

Rep4 

1 

Rep4 
10/10 

10/10 

10/10 

Prop R 
0 
0.4 

Reps 

1 

0 

Reps 

9/10 

11/11 

0/10 

CETIS™ v1.8.7.16 

%Effect 

0.0% 
40.0% 

Rep6 

0.9 

Reps 

9/10 

Rep7 Rep8 Rep9 Rep 10 

0.1 0.9 0 

Rep7 Rep8 Rep9 Rep 10 

1/10 9/10 10/10 0/10 

Analyst: __ _ 



CETIS Analytical Report Report Date: 

Test Code: 

07Jan-1615:54(p1of1) 

15999a I 03-8900-3321 
v 

Hyalella 28-d Survival and Growth SodiJ:Rent Test Nautilus Environmental 

Analysis ID: 00-6671-3546 Endpoint: Survival Rate CETIS Version: CETISv1.8.7 

Analyzed: 07 Jan-16 15:54 Analysis: Single 2x2 Contingency Table Official Results: Yes 

Batch ID: 07-2986-0164 Test Type: Survival-Growth Analyst: Karen Lee 

Start Date: 08Dec-15 Protocol: EPA/600/R-99/064 (2000) Diluent: Site Water 

Ending Date: 05 Jan-16 Species: Hyalella azteca Brine: 

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

Sample ID: 03-0241-6687 Code: EV _ER4(ammended Client: Teck Coal 

Sam pie Date: 30 Nov-15 08:45 Material: Water Sample Project: 

Receive Date: 01 Dec-1511:10 Source: Teck Coal (TECK COAL) 

Sample Age: 7d 15h (-1.3 °C) Station: EV _ER4_WS_2015-11-30_N 

Data Transform Zeta Alt Hyp Trials Seed Test Result 

Untransformed C>T NA NA Passes survival rate 

Fisher Exact Test 

Control vs Control Test Stat P-Value P-Type Oecision(a:5%) 

Negative Control Reference~ 1 1.0000 Exact Non-Significant Effect 
"' 

Test Acceptability Criteria 

Attribute Test Stat TAC Limits Overlap Decision 

Control Resp 1 0.8 - NL Yes Passes Acceptability Criteria 
Control Resp 0.98 0.8 - NL Yes Passes Acceptability Criteria 

Data Summary 

Cw0/o Control Type NR R NR+R Prop NR Prop R %Effect 

0 Negative Contr 49 50 0.98 0.02 0.0% 
0 Reference~ 51 0 51 0 -2.04% 

~ 

Survival Rate Detail 

C~0/o Control Type Rep 1 Rep2 Rep3 Rep4 Reps 
0 Negative Control 1 1 1 1 0.9 

0 Reference Secf' 1 1 

"' 
Survival Rate Binomials 

C-% Control Type Rep 1 Rep2 Rep 3 Rep4 Rep5 
0 Negative Control 10/10 10/10 10/10 10/10 9/10 

0 Reference~ 10/10 10/10 10/10 10/10 11/11 
l'1'-' 

Graphics 

• • 

.. 

.. ~----------'------------' 
•M 

000-469-187-1 CETIS'M v1 .8.7.16 Analyst: __ _ QA: 
::}131;__ 
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CETIS Analytical Report 

Hyalella 28-d Survival and Growth SediD:l.eRt'Test 

Analysis ID: 15-7210-1746 
Analyzed: 07 Jan-16 15:54 

Batch ID: 

Start Date: 

07-2986-0164 

08 Dec-15 

Ending Date: 05 Jan-16 

Duration: 28d Oh 

Sample ID: 03-0241-6687 

Sam pie Date: 30 Nov-15 08:45 

Receive Date: 01 Dec-1511:10 

Sample Age: 7d 15h (-1.3 °C) 

Linear Interpolation Options 

Endpoint: Mean Dry Weight-mg 
Analysis: Linear Interpolation (ICPIN} 

Test Type: Survival-Growth 
Protocol: EPA/600/R-99/064 (2000) 

Species: Hyalella azteca 

Source: Aquatic Research Organisms, NH 

Code: 

Material: 
Source: 

Station: 

EV_ER4(ammended 

Water Sample 

Teck Coal (TECK COAL) 

EV _ER4_WS_2015-11-30_N 

Report Date: 

Test Code: 

07 Jan-1615:54 (p 1 of 1) 

15999a I 03-8900-3321 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Karen Lee 
Diluent: Site Water 
Brine: 
Age: 8-d 

Client: Teck Coal 

Project: 

X Transform Y Transform Seed Resamples Exp 95% CL Method 

Log(X+1) Linear 2070277 200 

Point Estimates 

Level % 95°/o LCL 95% UCL TU 
IC5 37.31 N/A 93.36 2.68 
IC10 69 5.548 92.19 1.449 
IC15 77.97 14.76 109.8 1.283 
IC20 88.09 14.19 N/A 1. 135 
IC25 99.5 12.34 N/A 1.005 
IC40 >100 N/A NIA <1 
IC50 >100 N/A N/A <1 

Mean Dry Weight-mg Summary 

C-°!o Control Type 
0 Reference~ 

30 """ 44 

67 
100 

Mean Dry Weight~mg Detail 

C-°!a 

0 
30 

44 

67 

100 

Graphics 

0.0 

Control Type 
Reference 3?cl'" 

i'W 

Count 
5 

5 
5 

5 
8 

Rep 1 

0.759 

0.848 

0.893 

0.915 

0.891 

----·-·-

Mean 
0.8367 

o.8525 
0.7501 
0.7904 
0.6317 

Rep2 

0.832 

0.8544 

0.754 

0.926 

0.3201 

~ice ~ C::1\.e. ''c,M-ho l 
000-469-187-1 

Yes Two-Point Interpolation 

95% LCL 95°/o UCL 
1.071 NA 

1.085 18.02 

0.9105 6.774 

NA 7.047 

NA 8.101 

NA NA 
NA NA 

Calculated Variate 

Min Max Std Err Std Dev CV0/o 'Yo Effect 
0.711 1.014 0.05207 0. 1164 13.92°/o 0.0°/o 
0.744 1.029 0.0486 0. 1087 12.75% -1.89% 
0.2137 0.971 0. 1388 0.3104 41.38% 10.34% 
0.244 0.943 0.1367 0.3056 38.67% 5.53% 
0.3201 0.891 0.06401 0.181 28.66% 24.5% 

Rep3 Rep4 Reps Rep 6 Rep 7 Rep 8 Rep9 
0.711 1.014 0.8673 

0.744 0.787 1.029 

0.919 0.2137 0.971 

0.244 0.943 0.924 

0.605 0.839 0.6411 0.5601 0.6822 0.515 

.• 
CETIS™ v1.8.7.16 Analyst: __ _ 



CETIS Analytical Report 

Hyalella 28-d Survival and Growth .So~~onl Test 

Analysis ID: 
Analyzed: 

Batch ID: 

Start Date: 

05-9197-7886 
14 Jan-16 10:04 

07-2986-0164 

08 Dec-15 

Endpoint: Mean Dry Weight-mg 

Analysis: Parametric-Two Sample 

Test Type: Survival-Growth 

Protocol: EPA/600/R-99/064 (2000) 

Ending Date: 05 Jan-16 Species: Hyaletla azteca 
Duration: 28d Oh 

Sample ID: 03-0241-6687 

Sample Date: 30 Nov-15 08:45 

Receive Date: 01 Dec-1511:10 

Sample Age: 7d 15h (-1.3 °C) 

Data Transform Zeta 

Untransformed NA 

Equal Variance t Two-Sample Test 

Control vs C-o/o 

Reference Sed 100* 

ANOVA Table 

Source 

Between 
Error 
Total 

Distributional Tests 

Attribute 

Variances 

Sum Squares 

0.1292737 

0.2836574 
0.412931 

Test 

Variance Ratio F 

Source: Aquatic Research Organisms, NH 

Code: 

Material: 

EV _ER4(ammended 

Water Sample 

Source: 
Station: 

Teck Coal (TECK COAL) 

EV_ER4_WS_2015-11-30_N 

Alt Hyp Trials Seed 

C>T NA NA 

Test Stat Critical MSD DF P-Value 

2.239 1.796 0.164 11 0.0234 

Mean Square DF F Stat 

0.1292737 5.013 
0.02578703 11 

12 

Test Stat Critical P·Value 

2.418 21.62 0.4114 
Distribution Shapiro-Wilk W Normality 0.9628 0.8138 0.7966 

Mean Dry Weight-mg Summary 

c.% Control Type Count Mean 95o/n LCL 95% UCL Median 

0 Reference Sed" 5 0.8367 0.6921 0.9812 0.832 
100 

,,~ 

8 0.6317 0.4803 0.783 0.623 

Mean Dry Weight-mg Detail 

C-% Control Type Rep 1 Rep 2 Rep3 Rep4 Reps 
0 Reference Seel- 0.759 0.832 0.711 1.014 0.8673 
100 "'' 0.891 0.3201 0.605 0.839 0.6411 

Graphics 

'·' 

i f o.• 

' ' ' " 
......... l=·~···~···.-~--i ·•:,JO.iw.-.--·· 

'" 

000-469-187-1 CETIS™ v1.8'.7.16 

Report Date: 

Test Code: 

14 Jan-1610:05 (p 1 of 1) 

15999a I 03-8900-3321 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Karen Lee 

Diluent: Site Water 

Brine: 

Age: 8-d 

Client: Teck Coal 

Project: 

PMSD Test Result 

19.7% Fails mean dry weight-mg 

P-Type Decision(a:5%) 

CDF Significant Effect 

P-Value Decision(a:5%) 

0.0468 Significant Effect 

Decision( a: 1°/o) 

Equal Variances 
Normal Distribution 

Min Max Std Err CV% %Effect 

0.711 1.014 0.05207 13.92% 0.0% 

0.3201 0.891 0.06401 28.66°/o 24.5% 

Rep6 Rep7 Rep8 Rep9 

0.5601 0.6822 0.515 

• • 

• • 

,, 

Analyst __ _ 



CETIS Analytical Report Report Date: 

Test Code: 

07 Jan-1615:54 (p 1 of 1) 

15999a I 03-8900-3321 

Hyalella 28-d Survival and Growth Selit~1n Test Nautilus Environmental 

Analysis ID: 00-2427-1849 Endpoint: Mean Dry Weight-mg 

Analyzed: 07 Jan-16 15:54 Analysis: Parametric-Two Sample 

Batch ID: 07-2986-0164 Test Type: Survival-Growth 
Start Date: 08 Dec-15 Protocol: EPN600/R-99/064 (2000) 

Ending Date: 05Jan-16 Species: HyaleJJa azteca 
Duration: 28d Oh Source: Aquatic Research Organisms, NH 

Sample ID: 03-0241-6687 Code: EV _ER4(ammended 

Sample Date: 30 Nov-15 08:45 Material: Water Sample 
Receive Date: 01 Dec-15 11 :10 Source: Teck Coal (TECK COAL) 

Sample Age: 7d 15h (-1.3 "C) Station: EV _ER4_WS_2015-11-30_N 

Data Transform Zeta Alt Hyp Trials 

Untransformed NA C>T NA 

Equal Variance t Two-Sample Test 

Control vs Control Test Stat Critical 

Negative Control Reference ~I..> 0.1597 1.86 

ANOVA Table 

Source Sum Squares Mean Square 

Between 0.0003674814 0.0003674814 
Error 0.1152527 0.01440659 
Total 0.1156202 

Distributional Tests 

Attribute Test Test Stat 

Variances Variance Ratio F 1.125 
Distribution Shapiro-Wilk W Normality 0.9648 

Mean Dry Weight-mg Summary 

C-% Control Type Count 

0 Reference ~1....... 5 
0 Negative Control 5 

Mean Dry Weight-mg Detail 

C-% Control Type Rep 1 

0 
0 

Graphics 

Negative Control 0.938 

Reference~ 0.759 

Mean 

0.8367 

0.8488 

Rep2 

0.989 

0.832 

95°/o LCL 

0.6921 

0.6954 

Rep3 

0.863 

0.711 

Seed 

NA 

MSD OF 

0.141 8 

OF 

8 

9 

Critical 

23.15 

0.7411 

95% UCL 

0.9812 

1.002 

Rep4 

0.685 

1.014 

P-Value 

0.4385 

F Stat 

0.02551 

P-Value 

0.9116 

0.8390 

Median 

0.832 

0.863 

Reps 

0.7689 

0.8673 

.. 
D.15 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Karen Lee 

Diluent: Site Water 

Brine: 

Age: 8-d 

Client: Teck Coal 

Project: 

PMSD Test Result 

16.6% Passes mean dry weight-mg 

P-Type Decision(a:5%) 

CDF Non-Significant Effect 

P-Value Decision(a:5%) 

0.8771 Non-Significant Effect 

Decision(a:1%) 

Equal Variances 

Norma! Distribution 

Min Max Std Err CVo/o o/oEffect 

0.711 1.014 0.05207 13.92% O.Oo/o 
0.685 0.989 0.05524 14.55%} -1.45% 

• 
• 

• 
•• , ............................................ ,?'··········••"'•••<'•••<'••······· .. ··· .. ······· 

• 

·~lS 
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Hyalella azteca Test Summary Sheet 

Client: Teck 
Work Order No.: 15999 

Sample Information: 

Sample ID: GH FR1 
Sample Date: 
Date Received: 

Nov 30, Dec 7, 14, 21, 2015 
Dec1,8, 15,22,2015 

Sample Volume: 10 - 15x 20L 

Test Organism Information: 

Species: Hyalella azteca 
Supplier: Aquatic Research Organisms,- NH 
Date received: 08-Dec-15 
Age or size (Day 0): _8_-d_a"""ys ________ _ 

NaCl Reference Toxicant Results: 

Reference Toxicant ID: HA107 
Stock Solution ID: n/a 
Date Initiated: 08-Dec-15 

96-h LC50 (95% CL): 5.6 (4.5-6.9) 81 t ~"cQ. 

Start Date: 08-Dec-15 
Set up by: ..:..K=J=L _____ _ 

96-h LC50 Reference Toxicant Mean and Range: -=5:.:..:.3:...:('""'4.:.:.5:....--=6:..:.:.2::;.) __ cv (%): __ 9 __ 

Test Results: 

Sample ID Survival 

LC25 % (v/v) (95% CL) >100 
LC50 % (v/v) (95% CL) 
IC25 % (v/v) (95% CL) 
IC50 % (v/v) (95% CL) >100 

Reviewed by: Date reviewed: .r 1cv11 ,2-G /!Jo 
.-f , 



Client: Teck 
WO#: 
Sample ID: 

Sample ID 
0 

Lab Control -Z.7.-o 
.\)ff( Site Control 2-3...;) 

30 ·:zz-v 
44 L,l....o 

67 "bl.<J 

l..f~\ 100(1) Z.7, -0 

100 12) z.• 0 

Technician Initials \l-Jt..-

Sample ID 
0 

Lab Control 'fl\ 
Site Control 'f.3-f 

30 1"Z.."t. 
44 '(>=J-. 
67 loo'\ 

100(1) {"2.\; 3 
100 (2) l Z,')7, 

Technician Initials £.11.--

Comments: 

Reviewed by: 

Chronic H. azteca Toxicity Test Data Sheet 
Freshwater Water Quality 

1 2 3 4 5 

<Z.-0 'l:i-~ '.l1_,0 0.1 0 'V/..? 
-U.·0 'lt-0 Tl.0 ""'~::J I ?J/ ... "" 

2..1.. . .J 'tt.o '21,.0 i.:i..::> clJl..;~ 

~z...i.-o i,Z,. 0 tJJ.o ,_'l.p 1.11.,.!> 

z.1.-"' rLl. \) 21..· 0 '/,-1 0 '\.-1-,.::i 
az.:z.a l;z. .. o G"J"'j vi..<> V\.P 

z:z. .o "J.·O "-0 t].1'1-1.::;i 'V"J.P 

tl'J'- ~ ILL. 9h en 

1 2 3 4 5 

"fl~ '*l'l l\t <; lfl..f 't-<I 
t-13'-1 4:% llS\l, ttf \./lo <f 
1-l b :\11 'l.<..) ::rfb ";ftf 
S{'z.w 210 Ii\ I P13 j'-")~ 
[oiL ·tow lt"J.<: /<>'2--°} /P ~<{ 
\1..l\'- lei(,~ 11.(rt- /],//) IZ..N 
(2.S 'I h.'.t.2. 1z.q.<; 1-Wb ''·'"' 

\0\- i<L- ~ Is-. r<J 

Start Date: 08-Dec-15 
Termination Date: 05-Jan-16 

-'""-~-'-"'----------Test Organism: c..H;:.... ""az""'te'"'c"'a ________ _ 

Temperature ('C) 

Day 

6 7 8 9 10 11 12 13 14 

'.).lJV ;;\:t· I) ;n.o 2."J.-0 '.20.·0 'l-1.D '11. 0 :l:J.-0 2l~o 

:u-o :11.0 2z.o ;J.).<> :n.u 'l!L" ,,_.,1-.o .J..2--o 'l-l-1:1 

1.l.o '.l'.l·\J n.o •2;1.9 2'l(.,'O "" 0 .o..,P '.J.'2.--'0 '22.~ 'O 

ii.o :U--v 1,ltO 2.i-" 2:i. 0 1il..0 ~ '1->o iz1~ 0 21 .. -0 

:n.O ·n.o Q,1.-0 7)..0 1-L .. o ~i-o NLP '.).2 -"tl 2.l.<> 

2l·<J n-~ i,1. -o 72-0 b:J .o u.? -vi-" 22~0 'l.2-'\.I 

').l. I) ;!.'.).. 0 22-0 '2'2 .._jJ 1.'J.-0 Afl.,~ •'\./!-/~ 2.-'l ~ {! :u_ .. o 

¥C \?l \lL 'f.L ·\!(. ,._ ,.... t:L \((_ 

Conductivity (µS) 

Day 

6 7 8 9 10 11 12 13 14 

t.[10 i\:1.b 412. 4-2~ ~2.3 t/lf3 1uq / 4-20 11.1..!5 
lj{, l. l\b} 4-55 454- 4-4-'l -1-5'1 ...;&i- lj.lJ.U. 1\-'tCJ 
~"l- '.\3'l i-'l.e) 131 t-21- ":!-<fl.- '}<fl "'j-0\l, 'tit 
'&~(, 8Jio 9'.'":>% l\'t9 8\.\4 1-5'1 {).?V 8Tt &19 

(O :J."\ \0'.l.Q IOI'! 103"\ 10:1}\ '""'o 1061, (00"( 1q9 
\?..\)~ l~l'.::l'\ 11.'.l.g \1.8l', f:l."\l\ 1336' 131'.:1 Jf11s1 IQ"?,~ 

11.0'\ 11 ').".\ \1)(, !J.&8 l:Lq& l?ZJ" 1'?~ rt8t t'.l.?,6 

¥.L ~ 'f.l l'C l{l ,,,__ ,,J ,¥(.. 1/1.. 

Date Reviewed: '14..,_. 'Lt;/ f 0 
~~or-1-~~+1-'-=~~ 

Nautilus Environmental 



Client: 
WO#: 
Sample ID: 

Sample ID 

Lab Control 

Site Control 

30 

44 

67 
100(1) 

100 (2) 

Technician Initials 

Sample ID 

Lab Control 

Site Control 

30 

44 

67 
100 (1) 

100 (2) 

Technician Initials 

Comments: 

Reviewed by: 

Teck 

Chronic H. azteca Toxicity Test Data Sheet 
Freshwater Water Quality 

Start Date: 08-Dec-15 
Termination Date: ~0~5-.!'.Ja~n"--1~6:__ _______ _ 

GH FR1 Test Organism: c_H!;_. ~az~te:'.!:c~a ________ _ 

Temperature (°C) 

Day 

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

:l.l.o fril..o 22.c 22.0 'l.~0 'l'.l•O z,;..o L2"°' ?.,'UJ ~;>.o 112/l 'l,y 22.0 t,2.o 

2'!.·ll ? . .]_.:; ZLO n.o 7.:uu ?.'.i·O 1.1..0 ,;2.,..0 1.,1.;;} '.l(),Q J.,'}j) '}r'J.,.D 22-0 U..o 
11..() 22.,o n.o 7..1..0 1'1.4) -aa.c '/.;vP '(,1,.0 U...<> a~.o J...D 'Li.fl 22.0 'l-l--o 

1J..1.,Q -Z1.o 22.0 21.0 1..2,D ~;).b 1-2.o -uvo 1..11-dl cn.o 1, lQ 1;1.P 22.0 z..:t_~., 

22.() '2.2 .. o 22.0 n..o 1..11..<0 ?,3'1:> '1Z-O Z,7.,lii> 1.)z,.O ;;)J .\) 1,() i.i-P -22.ei u .. ;:i 

-ii·" ?.;i...o 22.·D n.o '1,;1.<.D 1);).0 -z;VO 1 .. :iP i..,1..-0 11;}. () 10 'L-1:0 22.0 2-2..{; 

2.1·~ 1.:l..'=> 22.0 21.0 .L'l..P aa.o 1;z1;; V'<..D 'l.J'1.t0 l'.Y\, 0 1.J.-.D 1.J}JJ 22 .. 0 n .. , 

\e{.. \(av ::Jo\J :Ji;\J \,\ \,\\... tW \HA'-- \\!f<.L. "\,V.,,L... I Y 11J ffYIYl4 ,~,\.,J\. :J•,.) ~ ...... 
I 

Conductivity (µS) 

Day 

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

'ti~ t\\'.\ It 11\ !.\-llo t.\1.. \ u1q 42.\ "\1 '1, 't!ic \,I \In 11:::/- tt\ .._ (( l ::/- '-111> 
llU.I.\ 4\> \ 45b 4'7S 't5'1 l.\~U 't'f4 '\'J.,S '-t'-i \ U'.(,'.j. 40 i.rj() 'fl! ~ ihcii.i 
':1.1 i.;. 'l-'lJ.\ =/;;1.5 'Fl.1. 11..1\ :i-;i1o TLi.. .,.,~ ITi\o 1:1 I -0.0 1:Z..\ +z-.7 ,.,., g' 

i>.2.'\ "li~o 'l;;}~ ti:\-3 'OSI.\ 'O'.:b \12'3> l'JtH '0'\-1 llili'i B-ilo 1'13 !? i;: ,.,..., 
lOO~ \010 1006 IOIJL oo"\ \tDJ i:bC?- o'J'i:i 10;~ I QI.\ I l(LJ'/ 1a2.2 l<'l-.b lbw 

llSo \'Jt,;1 12\ft 12.'tl. l'LJ.\l ~\o\.o I 2-S'v \1;,oO 13; '1.. \"'--it "<11) \1.'05 rv'!o l<q;; 
\151 ~1',;v IZ't.b 11.5\ I -Cl.fl \~')<-\ 12.lu () '1-'\ "\ i":>iS 1;;1:f\ 1Q.1U 1~·;. 1~/,. ~ib 

[ll. '?1 '-' 0L"1 ;:)~\) IA.."'Jv uf VA~lf<...' \JJIN\..... J\\M \i' 1.IJ Mill ~\.; ~ i'Ov 
I 

Date Reviewed: r Ja/!\ · iG / u;, __ _,,_v+---"-'r'-"":;__--

Nautilus Environmental 



Client: Teck 
WO#: 
Sample ID: 

Sample ID 
0 

Lab Control 9-~ 

Site Control F-·> 
30 'O'-J 
44 ~-$' 

67 ;;..S 
100 (1) 15--S 
100 (2) :<-. l:' 

Technician Initials i'-JL 

Sample ID 
0 

Lab Control +-1 
Site Control J;---o 

30 lr-o 
44 ~ .. 1 
67 f-1 

100 (1) );"' 
100 (2) .r I 

Technician Initials W°L 

Comments: 

Reviewed by: 

Chronic H. azteca Toxicity Test Data Sheet 
Freshwater Water Quality 

Start Date: ..;08:::...-=-De::..:c=-:-1:.:;:5 _______ _ 
Termination Date: 05-Jan-115 

-'-'-~--'---------
Test Organism: '-H'-. a""z""'te""'ca'----------

Dissolved oxygen (mg/L) 

Day 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 

=f-o 1:. 0 L"i 1-1 =t+ 1--0 1.1 1· I b. b 1.2 7-.0 i't-3 '.:!. I 1· ~ 
-::i -r (,. i -;i-. I f-l..-- ~J '.t· 0 1- 2 :}. I 6 5 1-' \ '}I 'Jo?.-- 1- :21 1-~ 
'l--1 (,,. 'l R-1 1-::r:i "'J '.f. 0 1.2 1'· I {,_ <:: 1-2 :.r.o -r 1.,.- 1 .l".2!.l -::i, l!. 

l~--0 t-1 1-· I 1-:3 ,._ I 1'< 0 '1· I 1·0 6. ( '.]-. 2 G '1 1-;; l'-)'tn "y . I 

1- -0 t-1 ::j-. I );v ;r.v 1-• 0 4.1 (,-~ {,. s 1-. '2. ~o -;r.r 1' l 1-· l 
I ::i.--0 b• ·1 1' c 1-/v l-. \ 1'· 0 "'.\.I i· I 6.. b :i-. z. .., 0 . '.}-3 i'2'o "'' \ ::::,..::::, (,. 3 "1- 0 ').. J~ '-'"' ~-I ~' 1" I l. 6 '.\'· I '.}. () ,..-v =t> "fio )i-. I 

[£.JV •U.. ll\.. A r;,... \ll \<C \ll. \<l. \lL A.. . )'I. \it. 

pH 

Day 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 

'=!~ +·3 1-i.\- -;r.g :)., ~ :r-i:> 1-> ii "l·tt 1- q. 1-·3 -:h :1- r,-:r 1-·'t i--S 
l:i.Q 1'~ 1-· "i ~, !: I io ~ 1.q 1' 8 i-· 1- l-.t )-!) 7r;f 1:-ll t·"I 
i-..q ".\--& q.q ,f-, 0 .;..o 1"9 +-"I +.& 11-· I?: 1-'·1- -rr J-,o ic- q 1-- 'I 
:::/-~ t lil ·:p q J-·I J-.,0 8-o +-11 {·~ '.:\· 3 "r·i'& ::rf J-P I+. 'l '.\.9 

I ff~<> 1 tt 5-0 Jl-. I ,J-,0 R·o 2'·0 "' ~ 1- 'I ~8 }-. 'r I- v 3-c ;)-0 

R-\ «· 0 ~- () ;-! J-.0 8 • \ &-o :i;, 9 "t· ~ 1--R ~f f-.0 ll•D &-0 
~( R.o 1$-0 -F-.1 1-tv 6'· \ ~· 0 '.\·~ 8·o 1-- "i :k-* ~-') g., 8-1 

V:.:r<--- \<L. la ,,,_ />- \Q, ft \Cl \ll. \Lt. fr- r>- Ill )!{. 

Date Reviewed: 1Cvh · U {t b 
--;C:::J,-f---,r~---

Nautilus Environmental 



Client: 
WO#: 
Sample ID: 

Sample ID 

Lab Control 

Site Control 

30 
44 

67 

100(1) 

100 (2) 

Technician Initials 

Sample ID 

Lab Control 

Site Control 
30 

44 
67 

100 (1) 

100 (2) 

Technician Initials 

Comments: 

Reviewed by: 

Teck 

Chronic H. azteca Toxicity Test Data Sheet 
Freshwater Water Quality 

Start Date: 08-Dec-15 
Termination Date: ..:::0=-5-.::.:Ja:::nc..:-1c:::.5 _______ _ 

GH FR1 Test Organism: _,_H"-. ,,,az::.:fe:::;ca,,__ _______ _ 

Dissolved oxygen (mg/L) 

Day 

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

1' ') '.\·J G.'.'l (;.'? b!i (n,O l-0.0 (!)."\ 61 •-.D b,::Z, l.G.S lo , .L (;.) 
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~,ii. :r:;. 6-\ b.3 lo,'-\ ,_ '-\ kl 1"1.0 "·"- loS e-..:'.1-- (o5\ & I {;,/7 

'l'• ::\ -:/-.2 6.'l 6. if , __ s In:':> (r, if io,'°\ (,,,)\ b.a i-.1.-. '°-'1 {., l... /A.J 

1" 1 -:;. /, G .:J. {,,'f- Lb ,_;') ~ ~ (,, p, 6.">' i .... 'i~ '-.lo b'b r.z (,, "f 

~- I ".!-·> {,.::J, 6. \I- (, 1 fo,"J L, "\ G.~ fn.·i<'. .,c, ln.k:? I:>. 'i) . b:i b• :i 
":!-• I ::J-3 {,.\.\- 6-'4 lo-1 1/),.,, 

IA 4 \oJ:i h.q, r.,<)" '-.-::- to."\ . . .,_, b.J . 
' 

~ V:::5 L. ::JIN ~l\l "\V\V '(Ji l\,W,.; \J\w_, v...W.., ~ ,f} '1'11ri~ """'" i.mv WL> 
I 

pH 

Day 

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

t•S '/-;'"'<, "I·;).. 't-3 1. :z, {,) 1,3 1.S 1,'1.. 1:a y~ , 1,.. :::1, 0 --:r. I 
'4·q i-. q 1·"6 'i·"l 1.1 1?.. 1.1.?i 1 Cl 1-'6 1:1- 1-9. 1. "I "1' -:L -::f, {,, 
:i-. 'l q.. 't.''t "!~ 1.8 if\ '1. 'ti 1 0\ ;,~ -:i,'6 "J..a 1."'I ""! -"'!' -:q, .(, 
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~»I ~ :q.q :::i,q 15' l,C\ l .'i 1.'\ 1vi l;ll. _L?J "l "\ -=l<i- ::pr . 

.Iii j'.,.j"L ::JW 1it0 VtJi}v '{;}? . "v\JJv ~ 'I J;/J , .... v\\1'!1..- ~ 
""""'"' I 

Date Reviewed: __ ,_r_,_P_t.t-_.,_,_Z..V__,/'-{=1:,'-· __ 
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Nautilus Environmental 



Client: 

WO#: 

Sample ID: 

Site Control 

30 

44 

Comments: 

Reviewed by: 

·-r .{'_ d<. 
\S4°1 Of 

H. azteca Toxicity Test Data Sheet 
Freshwater Survival and Weight 

li<"-

Start Date _f}_.Qc'(;/fig /5 

~FP b1,c1~ 
Termination Date: Sa.""- 5( / G. 

--"'~"""--"-''""-''----------~ 
Test Organism: -1-tfJ.:.,,,Ci..,e;:;:±e-<=c."'"''-----------

8 2 \O p 

c 3 lo 0 

D 4 1 l <) I <) 

E 5 lo 0 

I A 6 9 UJ 0 
8 7 ID ..., 0 0 
c 8 Cj \ 0 
D 9 11 0 D 
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8 12 10 0 0 
c 13 t.0 0 0 
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I A 16 
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8 17 Ii) v () 102.4.trif to·n.fS t" 
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D 19 ,() 1:J 0 i02.5.3D lo)~·%'i lo 
E 20 q Q ( ·v 10 I 2-.15 (" 1-0 - 5(:, q I ..,)' 
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Client: 

WO#: 

Sample ID: 

100 (1) I 

100 (2) I 

Comments: 

Reviewed by: 

(e_cjc:., 
1Sciqc.i 

H. azteca Toxicity Test Data Sheet 
Freshwater Survival and Weight 

Start Date: P-ee ¥-ii f 

0iH- ff( iAM)l 

Termination Date: _-;1-1.'/£,a~,"'-'s;~~L(···/w .. b.1-_________ _ 
Test Organism: fl. ct~.\-e.c."1 

22 '" 0 
c 23 to "' 0 I I 11 f'\ t:;-x 1 I' I , "" r.. •..<e I 10 
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A 31 (o 0 0 
B 32 i 
c 33 {'0 0 0 
D 34 tO 0 I 0 

E 35 co 0 
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B -c -
D -
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. ¥1. 
@ iOU~'j Ob9'!1'Vec\ !Ji) l\'J(. l'e-wtii~\, ; \\-::Ki. \018· ~-t WWj • ~ 3$° ~ (032. • 21 ~ 

d&Lt..,. Date Reviewed: ~L "'"'. LcPi{ h 
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CETIS Summary Report Report Date: 

Test Code: 

04 Mar-16 08:09 (p 1 of 2) 
15999b I 03-4012-5811 

Hyalella 28-d Survival and Growth Sediment Test Nautilus Environmental 

Batch ID: 

Start Date: 

20-7357-8637 

08 Dec-15 

Ending Date: 05 Jan-16 

Duration: 28d Oh 

Sample ID: 09-6772-9661 

Sam pie Date: 30 Nov-15 

Receive Date: 01 Dec-1511:10 

Sample Age: Sd Oh (2 °C) 

Comparison Summary 

Analysis ID 
14-4483-6638 

20-2661-0890 

Endpoint 
Mean Dry Weight-mg 

Mean Dry Weight-mg 

03-3989-4950 Survival Rate 

09-8911-7751 Survival Rate 

Point Estimate Summary 

Analysis ID Endpoint 
06-6363-9105 Mean Dry Weight-mg 

07-2448-7617 Survival Rate 

Test Acceptability 

Analysis ID Endpoint 

03-3989-4950 Survival Rate 

Survival Rate 
07-2448-7617 Survival Rate 
09-8911-7751 Survival Rate 

Mean Dry Weight-mg Summary 

Test Type: Survival-Growth 
Protocol: EPAl6001R-991064 (2000) 

Species: Hyale!la azteca 

Analyst: Karen Lee 

Diluent: Site Water 

Brine: 
Source: Aquatic Research Organisms, NH Age: 8-d 

Code: 

Material: 

GH_FR1 (am mended 

Water Sample 
Client: Teck Coal 

Project: 

Source: 
Station: 

Teck Coal (TECK COAL) 

GH_FR1_WS_2015_ 11_30_N 

NOEL 

0 
<100 

0 
100 

Level 

IC5 

IC10 
IC15 
IC20 
IC25 
IC40 
IC50 

EC5 
EC10 

EC15 
EC20 

EC25 
EC40 
EC50 

Attribute 

LOEL 

>O 

100 

>O 

>100 

% 
44.26 

76.1 
106.4 

137 
168.8 
279.1 
374.5 
>100 
>100 

>100 
>100 

>100 
>100 

>100 

Control Resp 
Control Resp 
Control Resp 
Control Resp 

TOEL 

NA 

NA 

95o/o LCL 
NIA 

36.69 
48.53 

12.55 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 

Test Stat 

0.94 
1 
0.94 
0.94 

PMSD 

6.94% 

10.3°/o 
NA 

NA 

TU 

>1 

95% UCL TU 

90.45 2.259 
113.1 1.314 
164.7 

271.4 
448.7 
NIA 
NIA 

NIA 
NIA 

NIA 
NIA 
NIA 
NIA 

NIA 

0.9396 

0.7298 
0.5924 
0.3583 
0.267 
<1 
<1 

<1 
<1 

<1 
<1 

<1 

TAC Limits 

0.8 - NL 

0.8 - NL 

0.8 - NL 
0.8 - NL 

Method 

Equal Variance t Two-Sample Test 
Equal Variance t Two-Sample Test 
Fisher Exact Test 
Fisher Exact Test 

Method 

Nonlinear Regression 

Linear Interpolation (ICPIN) 

Overlap 

Yes 
Yes 

Yes 
Yes 

Decision 

Passes Acceptability Criteria 
Passes Acceptability Criteria 
Passes Acceptability Criteria 
Passes Acceptability Criteria 

C-o/o Control Type Count Mean 95°/o LCL 95o/o UCL Min Max Std Err Std Dev CV% 0/oEffect 
0 
0 
30 
44 
67 

100 

Negative Control 5 
Reference Sed 5 

5 
5 
5 
10 

Survival Rate Summary 

C-% Control Type Count 

0 Negative Control 5 
o Reference Sed 5 
30 5 
44 
67 
100 

000-469-187-1 

5 
5 
10 

0.9154 
0.8681 

0.8612 
0.8463 
0.7688 
0.7591 

Mean 
1 

0.94 
0.98 

0.98 

0.96 

0.8799 0.9509 0.872 
0.7802 
0.7007 
0.6509 

0.6017 
0.6875 

95% LCL 

1 
0.872 
0.9245 
0.9245 

1 
0.91 

0.9561 
1.022 

1.042 
0.9359 
0.8307 

0.7933 
0.723 

0.572 
0.565 
0.531 

95% UCL Min 
1 1 
1 0.9 

0,9 

0.9 

0.8 

CETIS™ v1.8.7.16 

0.95 
0.9511 
1.008 

0.94 
0.901 
0.9 

Max 

0.01278 

0.03167 

0.02858 3.12% o.0°1o 
5.16% 0.07081 8.16% 

0.05779 0.1292 
0.07037 0.1573 

0.06019 0.1346 
0.03164 0.1001 

Std Err 

0 
0.02449 

0.02 

0.02 

0 
0.02211 

Std Dev 

0 
0.05477 
0.04472 

0.04472 

0 
0.06992 

15.01% 5.93% 
18.59% 7.55% 
17.51% 16.01% 
13.18% 17.07% 

CV% 
0.0%1 
5.83% 
4.56% 
4.56% 
0.0% 
7.28% 

%Effect 
0.0% 

6.0% 

2.0°/o 
2.0% 

0.0% 
4.0% 

Analyst: __ _ QA: j(Jlc_ 
,Vi,;.,r ct:, 11 I Ii 



CETIS Summary Report Report Date: 04 Mar-16 08:09 (p 2 of 2) 

Test Code: 15999b I 03-4012-5811 

Hyalella 28-d Survival and Growth Sediment Test Nautilus Environmental 

Mean Dry Weight-mg Detail 

C-% Control Type Rep 1 Rep 2 Rep 3 Rep4 Rep5 Rep 6 Rep? Rep8 Rep9 Rep 10 

0 Negative Control 0.924 0.872 0.923 0.95 0.908 

0 Reference Sed 0.9256 0.868 0.7933 0.8027 0.9511 

30 0.723 0.99 0.802 1.008 0.783 

44 0.572 0.931 0.94 0.854 0.9344 

67 0.901 0.565 0.863 0.804 0.711 

100 0.531 0.748 0.7467 0.9 0.792 0.737 0.7975 0.731 0.875 0.733 

Survival Rate Detail 

C-o/o Control Type Rep 1 Rep2 Rep3 Rep4 Reps Rep6 Rep 7 Rep 8 Rep 9 Rep 10 

0 Negative Control 1 1 1 1 1 

0 Reference Sed 0.9 0.9 0.9 

30 1 0.9 1 

44 0.9 
67 1 

100 0.9 0.9 0.8 

Survival Rate Binomials 

C-% Control Type Rep 1 Rep2 Rep3 Rep4 Reps Rep6 Rep? Rep 8 Rep 9 Rep 10 

0 Negative Control 10/10 10/10 10/10 11/11 10/10 
0 Reference Sed 9/10 10/10 9/10 11/11 9/10 
30 10/10 10/10 10/10 9110 10/10 
44 10/10 10/10 10/10 10/10 9/10 
67 10/10 10/10 10/10 10/10 10/10 
100 10/10 10/10 9/10 9/10 10/10 10/10 8/10 10/10 10/10 10/10 

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



CETIS Analytical Report Report Date: 07 Jan-1616:02 (p 1 of 2) 

Test Code: 15999b I 03-4012-5811 

Nautilus Environmental 

Analysis ID: 07-2448-7617 Endpoint: Survival Rate CETIS Version: CETISv1 .8.7 

Analyzed: 07 Jan-16 16:01 Analysis: Linear Interpolation (ICPIN) Official Resu Its: Yes 

Batch ID: 20-7357-8637 Test Type: Survival-Growth Analyst: Karen Lee 

Start Date: 08 Dec-15 Protocol: EPAl6001R-991064 (2000) Diluent: Site Water 

Ending Date: 05 Jan-16 Species: Hyalella azteca Brine: 

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

Sample JD: 09-6772-9661 Code: GH_FR1 (am mended Client: Teck Coal 

Sample Date: 30 Nov-15 Material: Water Sample Project: 

Receive Date: 01 Dec-1511:10 Source: Teck Coal (TECK COAL) 

Sample Age: 8d Oh (2 °C) Station: GH_FR1_WS_2015_ 11_30_N 

Linear Interpolation Options 

X Transform Y Transform Seed Resamples Exp 95% CL Method 

Log(X+1) Linear 849891 200 Yes Two-Point Interpolation 

Test Acceptability Criteria 

Attribute Test Stat TAC Limits Overlap Decision 
Control Resp 0.94 0.8 - NL Yes Passes Acceptability Criteria 

Point Estimates 

Level % 95% LCL 95% UCL TU 95o/o LCL 95% UCL 

EC5 >100 NIA NIA <1 NA NA 
EC10 >100 NIA NIA <1 NA NA 
EC15 >100 NIA NIA <1 NA NA 
EC20 >100 NIA NIA <1 NA ·NA 
EC25 >100 NIA NIA <1 NA NA 
EC40 >100 NIA NIA <1 NA NA 
EC50 >100 NIA NIA <1 NA NA 

Survival Rate Summary Calculated Variate(A/B) 

C-% Control Type Count Mean Min Max Std Err Std Dev CV% %Effect A B 
0 Reference Seel 5 0.94 0.9 1 0.02449 0.05477 5.83% 0.0% 48 51 
30 

-.i)"-
5 0.98 0.9 0.02 0.04472 4.56% -4.26% 49 50 

44 5 0.98 0.9 0.02 0.04472 4.56°/c -4.26o/o 49 50 
67 5 1 1 0 0 0.0% -6.38% 50 50 
100 10 0.96 0.8 0.02211 0.06992 7.28°/o -2.13% 96 100 

Survival Rate Detail 

C-0/o Control Type Rep 1 Rep2 Rep3 Rep4 Rep5 Rep 6 Rep 7 Rep 8 Rep9 Rep 10 
0 Reference~ 0.9 1 0.9 1 0.9 
30 

·,p., 
0.9 

44 0.9 
67 1 
100 0.9 0.9 0.8 

Survival Rate Binomials 

C-% Control Type Rep 1 Rep 2 Rep3 Rep4 Reps Rep6 Rep 7 Rep 8 Rep 9 Rep 10 
0 Negative Control 10/1 O 10110 10110 11111 10110 
0 Reference Sae- 9110 10110 9110 11111 9110 
30 

.... ~ 
10110 10110 10110 9110 10110 

44 10110 10110 10110 10110 9110 
67 10/10 10110 10/10 10/10 10110 
100 10110 10110 9110 9110 10110 10110 8110 10110 10110 10110 

000-469-187-1 CETIS™ v1.8.7.16 Analyst: __ _ QA: 



CETIS Analytical Report 

Analysis ID: 07-2448-7617 Endpoint: Survival Rate 

Analyzed: 07 Jan-16 16:01 Analysis: Linear Interpolation (ICPIN) 

Graphics 

!.Of •· ·-- -- --- - .... --- ---- - • 

'·' 
,, 

'·' 

000-469-187-1 CETIS'M v1.8.7.16 

Report Date: 

Test Code: 

07 Jan-16 16:02 (p 2 of 2) 

15999b I 03-4012-5811 

Nautilus Environmental 

CETIS Version: CETISv1 .8.7 
Official Results: Yes 

Analyst:. __ _ 



CETIS Analytical Report Report Date: 

Test Code: 

14 Jan-1610:05 (p 1 of 1) 

15999b I 03-4012-5811 

Hyalella 28-d Survival and Growth-SediFAeRt Test Nautilus Environmental 

Analysis ID: 09-8911-7751 Endpoint: Survival Rate CETIS Version: CETISv1.8.7 

Analyzed: 14 Jan-16 10:05 Analysis: Single 2x2 Contingency Table Official Results: Yes 

Batch ID: 20-7357-8637 Test Type: Survival-Growth Analyst: Karen Lee 

Start Date: 08 Dec-15 Protocol: EPA/600/R-99/064 (2000) Diluent: Site Water 

Ending Date: 05 Jan-16 Species: Hyalel!a azteca Brine: 

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

Sample ID: 09-6772-9661 Code: GH_FR1(ammended Client: Teck Coal 

Sample Date: 30 Nov-15 Material: Water Sample Project: 

Receive Date: 01 Dec-1511:10 Source: Teck Coal (TECK COAL) 

Sample Age: 8d Oh (2 °C) Station: GH_FR1_WS_2015_ 11_30_N 

Data Transform Zeta Alt Hyp Trials Seed Test Result 

Untransformed C>T NA NA Passes survival rate 

Fisher Exact Test 

Control vs C-o/o Test Stat P-Value P-Type Decision(a:5%) 

Reference ~.:J ..... 100 1 1.0000 Exact Non-Significant Effect 

Test Acceptability Criteria 

Attribute Test Stat TAC Limits Overlap Decision 

Control Resp 0.94 0.8 - NL Yes Passes Acceptability Criteria 

Data Summary 

C-0/o Control Type NR R NR+R Prop NR Prop R %Effect 

0 Reference~ 48 3 51 0.9412 0.05882 0.0% 
100 96 4 100 0.96 0.04 ~2.0°/o 

Survival Rate Detail 

C-o/o Control Type Rep1 Rep2 Rep3 Rep4 Rep5 Reps Rep7 Rep8 Rep9 Rep 10 

0 Reference~ 0.9 1 0.9 1 0.9 

100 
,, 

0.9 0.9 0.8 

Survival Rate Binomials 

C-o/o Control Type Rep 1 Rep2 Rep3 Rep4 Rep5 Rep6 Rep7 Rep8 Rep9 Rep 10 

0 Negative Control 10/10 10/10 10/10 11/11 10/10 

0 Reference~ 9/10 10/10 9/10 11/11 9/10 

100 10/10 10/10 9/10 9/10 10/10 10/10 8/10 10/10 10/10 10/10 

Graphics 

• • 

. , 

000-469-187-1 CET!S™ v1.8.7.16 Analyst:. __ _ 



CETIS Analytical Report Report Date: 

Test Code: 

07 Jan-16 16:02 (p 1 of 1) 

15999b I 03-4012-5811 

"'-Hyalella 28-d Survival and Growth Ssfj11.J1:e"tTest Nautilus Environmental 

Analysis ID: 03-3989-4950 Endpoint: Survival Rate CETIS Version: CETISv1.8.7 

Analyzed: 07 Jan-16 16:02 Analysis: Single 2x2 Contingency Table Official Results: Yes 

Batch ID: 20-7357-8637 Test Type: Survival-Growth Analyst: Karen Lee 

Start Date: 08 Dec-15 Protocol: EPA/600/R-99/064 (2000) Diluent: Site Water 

Ending Date: 05 Jan-16 Species: Hyalella azteca Brine: 

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

Sample ID: 09-6772-9661 Code: GH_FR1 (am mended Client: Teck Coal 

Sam pie Date: 30 Nov-15 Material: Water Sample Project: 

Receive Date: 01 Dec-1511:10 Source: Teck Coal (TECK COAL) 

Sample Age: 8d Oh (2 °C) Station: GH_FR1_WS_2015_ 11_30_N 

Data Transform Zeta Alt Hyp Trials Seed Test Result 

Untransformed 

Fisher Exact Test 

Control VS Control 
Negative Control Reference~ 

Test Acceptability Criteria 

Attribute Test Stat TAC Limits 

Control Resp 0.94 0.8 - NL 
Control Resp 0.8 - NL 

Data Summary 

C-o/o Control Type NR 

0 Negative Contr 51 
0 Reference Setr .. 48 

Survival Rate Detail 

0 

0 

Control Type Rep 1 

Negative Control 1 

Reference S.ed' 0.9 ....... 
Survival Rate Binomials 

C-% 

0 
0 

Graphics 

'' f 
°' t 

···r .!! 0,7 

f M 

:: [ 
., 

000-469-187-1 

Control Type Rep 1 

Negat'1ve Control 10/1 O 

Reference~- 9/10 

• 

•·• 

C>T 

Test Stat 

0.1213 

R 

0 

3 

Rep 2 

Rep 2 

10/10 

10/10 

• 

NA 

P-Value 

0.1213 

Overlap 

Yes 

Yes 

NR+R 

51 

51 

Rep3 

1 
0.9 

Rep3 

10/10 

9/10 

NA 

P-Type Decision(a:5°/o) 
Exact Non-Significant Effect 

Decision 

Passes Acceptability Criteria 

Passes Acceptability Criteria 

Prop NR 

1 

0.9412 

Rep4 

Rep4 

11/11 

11/11 

Prop R 

0 
0.05882 

Rep5 

1 

0.9 

Rep5 

10/10 

9/10 

CETIS™ v1.8.7.16 

%Effect 

0.0% 

5.88% 

Passes survival rate 

Analyst: __ _ 



CETIS Analytical Report Report Date: 

Test Code: 

07 Jan-1616:02 (p 1 of 2) 

15999b I 03-4012-5811 

Hyalella 28-d Survival and Growth Sefiiffle11t·Test Nautilus Environmental 

Analysis ID: 06-6363-9105 

Analyzed: 07 Jan-16 16:01 

Batch ID: 20-7357-8637 

Start Date: 08 Dec-15 

Ending Date: 05Jan-16 

Duration: 28d Oh 

Sample ID: 09-6772-9661 

Sample Date: 30 Nov-15 

Receive Date: 01 Dec-1511:10 

Sample Age: 8d Oh (2 'C) 

Endpoint: 
Analysis: 

Test Type: 

Protocol: 

Species: 

Source: 

Code: 

Material: 

Source: 

Station: 

Mean Dry Weight-mg 

Nonlinear Regression 

Survival-Growth 
EPAl6001R-991064 (2000) 

Hya!ella azteca 
Aquatic Research Organisms, NH 

GH_FR1 (ammended 

Water Sample 
Teck Coal (TECK COAL) 

GH_FR1_WS_2015_ 11_30_N 

CETIS Version: CETISv1 .8.7 

Official Results: Yes 

Analyst: Karen Lee 

Diluent: Site Water 

Brine: 

Age: 8-d 

Client: Teck Coal 

Project: 

Non-Linear Regression Options 

Model Function X Transform Y Transform Weighting Function 

3P Log-Logistic EV [Y=Al(1+(X/D)AC)] None None Normal [W=1] 

Regression Summary 

lters Log LL Al Cc BIC Adj R2 Optimize F Stat Critical P-Value Decision(a:5%) 

14 51.52 -96.11 -92.83 0.0886 Yes 0.2664 3.385 0.7683 Non-Significant Lack of Fit 

Point Estimates 

Level % 95% LCL 95% UCL TU 95°!o LCL 95% UCL 

IC5 44.26 NIA 90.45 2.259 1.106 NA 
IC10 76.1 36.69 113.1 1.314 0.8844 2.725 
IC15 48.53 164.7 0.9396 0.6073 2.061 
IC20 

,,, 
4 12.55 271.4 0.7298 0.3684 7.968 

IC25 1 8.8 )'/00 NIA 448.7 0.5924 0.2229 NA 
IC40 9.1 NIA NIA 0.3583 NA NA 
IC50 NIA NIA 0.267 NA NA 

Regression Parameters 

Parameter Estimate Std Error 95% LCL 95% UCL !Stat P-Value Decision(a:5°/0 ) 

A 0.8751 0.0499 0.7773 0.9729 17.54 <0.0001 Significant Parameter 
c 1.379 1.452 -1.468 4.225 0.9495 0.3508 Non-Significant Parameter 
D 374.5 498.1 -601.9 1351 0.7518 0.4587 Non-Significant Parameter 

ANOVATable 

Source Sum Squares Mean Square DF F Stat P-Value Decision(a:5%} 
Model 0.063521 0.063521 1 4.819 0.0369 Significant 
Lack of Fit 0.007425 0.003712 2 0.2664 0.7683 Non-Significant 
Pure Error 0.348454 0.013938 25 
Residual 0.355879 0.013181 27 

Residual Analysis 

Attribute Method Test Stat Critical P-Value Decision(a:5%) 
Variances Bartlett Equality of Variance 2.752 9.488 0.6002 Equal Variances 

Mod Levene Equality of Variance 0.5579 2.84 0.6956 Equal Variances 
Distribution Shapiro-Wilk W Normality 0.937 0.9303 0.0755 Normal Distribution 

Anderson-Darling A2 Normality 0.5756 2.492 0.1385 Normal Distribution 

Mean Dry Weight-mg Summary Calculated Variate 

C-o/o Control Type Count Mean Min Max Std Err Std Dev CV% %Effect 
0 Reference~ 5 0.8681 0.7933 0.9511 0.03167 0.07081 8.16% 0.0% 
30 .. ~ 

5 0.8612 0.723 1.008 0.05779 0.1292 15.01% 0.81% 
44 5 0.8463 0.572 0.94 0.07037 0.1573 18.59% 2.52%.1 
67 5 0.7688 0.565 0.901 0.06019 0.1346 17.51% 11.44°/o 
100 10 0.7591 0.531 0.9 0.03164 0.1001 13.18% 12.56°/o 

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

PTBS Function 

Off [Y'=Y] 



CETIS Analytical Report 

Hyalella 28-d Survival and Growth SGGl1FR'8Rt Test 

Analysis ID: 06-6363-9105 
Analyzed: 07 Jan-16 16:01 

Mean Dry Weight-mg Detail 

0 

30 

44 

67 

100 

Control Type 

Reference Sed 

Endpoint: 
Analysis: 

Rep 1 Rep2 
0.9256 0.868 

0.723 0.99 

0.572 0.931 

0.901 0.565 

0.531 0.748 

Mean Dry Weight-mg 
Nonllnear Regression 

Rep3 Rep4 

0.7933 0.8027 

0.802 1.008 

0.94 0.854 

0.863 0.804 

0.7467 0.9 

Reps 
0.9511 

0.783 

0.9344 

0.711 

0.792 

Report Date: 

Test Code: 

07 Jan-16 16:02 (p 2 of 2) 

15999b I 03-4012-5811 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Rep6 Rep 7 Rep 8 Rep9 Rep10 

0.737 0.7975 0.731 0.875 0.733 

Graphics 3P Log-Logistic EV [Y=A/(1+(X/D)'C)] 
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CETIS Analytical Report Report Date: 

Test Code: 

14 Jan-16 10:05 (p 1 of 1) 

15999b I 03-4012-5811 

Hyalella 28-d Survival and Growth SeE1h11e11t Test Nautilus Environmental 

Analysis ID: 20-2661-0890 Endpoint: Mean Dry Weight-mg CETIS Version: CETISv1.8.7 

Analyzed: 14 Jan-16 10:05 Analysis: Parametric-Two Sample Official Results: Yes 

Batch ID: 20-7357-8637 Test Type: Survival-Growth Analyst: Karen Lee 
Start Date: 08 Dec-15 Protocol: EPA/600/R-99/064 (2000) Diluent: Site Water 
Ending Date: 05 Jan-16 Species: Hyalella azteca Brine: 
Duration: 28d Oh Source: Aquatic Research Organisms, NH Age: 8-d 

Sample ID: 09-6772-9661 Code: GH_FR1 (am mended Client: Teck Coal 

Sample Date: 30 Nov-15 Material: Water Sample Project: 

Receive Date: 01 Dec-15 11 :10 Source: Teck Coal (TECK COAL) 

Sample Age: 8d Oh (2 'C) Station: GH_FR1_WS_2015_ 11_30_N 

Data Transform Zeta Alt Hyp Trials Seed PMSD Test Result 

Untransformed NA C>T NA NA 10.3% Fails mean dry weight-mg 

Equal Variance t Two-Sample Test 

Control vs C-% Test Stat Critical MSD DF P-Value P-Type Decision{a:5%) 

Reference Sed 100· 2.162 1.771 0.089 13 0.0249 CDF Significant Effect 

ANOVA Table 

Source Sum Squares Mean Square DF F Stat P-Value Decision(a:5%) 
Between 0.03962696 0.03962696 4.676 0.0498 Significant Effect 
Error 0.1101693 0.008474561 13 
Total 0.1497963 14 

Distributional Tests 

Attribute Test Test Stat Critical P-Value Decision(a:1o/o) 
Variances Variance Ratio F 1.997 21.14 0.5271 Equal Variances 
Distribution Shapiro-Wilk W Normality 0.931 0.8328 0.2827 Norma! Distribution 

Mean Dry Weight-mg Summary 

C-% Control Type Count Mean 95% LCL 95o/o UCL Median Min Max Std Err CV% %Effect 
0 Reference &ed 5 0.8681 0.7802 0.9561 0.868 0.7933 0.9511 0.03167 8.16% 0.0% 
100 o~ 

10 0.7591 0.6875 0.8307 0.7473 0.531 0.9 0.03164 13.18% 12.56% 

Mean Dry Weight-mg Detail 

C-% Control Type Rep 1 Rep 2 Rep 3 Rep4 Reps Rep 6 Rep 7 Rep8 Rep 9 Rep 10 
0 Reference~ 0.9256 0.868 0.7933 0.8027 0.9511 
100 

p' 
0.531 0.748 0.7467 0.9 0.792 0.737 0.7975 0.731 0.875 0.733 

Graphics 
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CETIS Analytical Report Report Date: 

Test Code: 

07 Jan-16 16:02 (p 1 of 1) 

15999b I 03-4012-5811 

Hyalella 28-d Survival and Growth s&Jtwerrt Test Nautilus Environmental 

Analysis ID: 14-4483-6638 Endpoint: Mean Dry Weight-mg CETIS Version: CETISv1.8.7 

Analyzed: 07 Jan-16 16:02 Analysis: Parametric-Two Sample Official Results: Yes 

Batch ID: 20-7357-8637 Test Type: Survival-Growth Analyst: Karen Lee 

Start Date: 08 Dec-15 Protocol: EPA/600/R-99/064 (2000) Diluent: Site Water 

Ending Date: 05 Jan-16 Species: Hyalella azteca Brine: 

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

Sample ID: 09-6772-9661 Code: GH_FR1(ammended Client: Teck Coal 

Sample Date: 30 Nov-15 Material: Water Sample Project: 

Receive Date: 01 Dec-1511:10 Source: Teck Coal (TECK COAL) 

Sample Age: 8d Oh (2 °C) Station: GH_FR1_WS_2015_ 11_30_N 

Data Transform Zeta Alt Hyp Trials Seed PMSD Test Result 

Untransformed NA C>T NA NA 6.94%1 Passes mean dry weightNmg 

Equal Variance t Two-Sample Test 

Control vs Control Test Stat Critical MSD DF P-Value P-Type Decision(a:5%) 

Negative Control Reference~-._ 1.384 1.86 0.064 8 0.1019 CDF Non-Significant Effect 

ANOVA Table 

Source Sum Squares Mean Square OF F Stat P-Value Decision(a:5°/a) 

Between 0.005582346 0.005582346 1 1.915 0.2038 Non-Significant Effect 
Error 0.02332496 0.00291562 8 
Total 0.02890731 9 

Distributional Tests 

Attribute Test Test Stat Critical P-Value Oecision(a:1%) 

Variances Variance Ratio F 6.138 23.15 0.1068 Equal Variances 
Distribution Shapiro-Wilk W Normality 0.9637 0.7411 0.8269 Normal Distribution 

Mean Dry Weight-mg Summary 

C-0/o Control Type Count Mean 95% LCL 95°/o UCL Median Min Max Std Err CV% %Effect 

0 Reference~,5 0.8681 0.7802 0.9561 0.868 0.7933 0.9511 0.03167 8.16°/o 0.0% 
0 Negative Control 5 0.9154 0.8799 0.9509 0.923 0.872 0.95 0.01278 3.12% -5.44% 

Mean Dry Weight-mg Detail 

C-o/a Control Type Rep 1 Rep2 Rep 3 Rep4 Reps 
0 Negative Control 0.924 0.872 0.923 0.95 0.908 
0 Reference Seer" 0.9256 0.868 0.7933 0.8027 0.9511 

VJ 

Graphics 
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Client: 'T; d '--
W. O .#: l Sc( q OJ Hardness and Alkalinity Datasheet 

Alkalinity Hardness 

Volume of 
Sample (ml) 0.02N (ml) of 0.02N Sample 0.01M Total 
Volume HCUH,so, 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 CaCOs) Technician 

Lab Control 08-Dec-15 S'o :J-8 :J.- " )'f 50 4.1 fl{.b \!l 
FR UFR1 08-Dec-15 "..f·l\ 1--6 I~ i;o !O·l, :2\l-

GH FR1 08-Dec-15 'f'-~'1:~ ~ ;;i-"l-'1 ~ -l5it (~O 11') \V l-.fo~~ ~L (,'JC 

GH ER2 08-Dec-15 :\!il "I-· & l!f8 s-o 0 8 l'\-b 
EV ER4 08-Dec-15 ' I (,.I) ·:::r. 0 11'2- w1.11 -::J-· s ·.:iso V' 

Lab Control 05-Jan-16 <;o 1-"\ 3-() 9;. . S'O q.t.\- 1'f8 l!l 
FR UFR1 05-Jan-16 ;r.~'~s 4-·1- ilf[, s-o <j. ~ 1~8 
GH FR1 05-Jan-16 10·1 i'&--w .q..e:~ ltrl '.l.\?O 02.R-µ. \OW :r-i w"' 4io £4trl''-
GH ER2 05-Jan-16 -:}- . "\- '.:)-. g !SL S\J ~-2 t84-
EV ER4 05-Jan-16 \,LI t· \ 'l·J \SR I I) IV 't-8 ~so 

fl 
Notes - .~\IM\)l<_ olillA~ C\ VJ( 0! _L..r1_ iiJ l{X)wJ., · 

Reviewed by: ~ 1{jt;._/ Date Reviewed: cJOt 111 • Z..( I {h 
I 

Version 1.0 Issued June 26, 2006 Nautilus Environmental 



Client: Tv:J.~ 

W.0.#: [ 5'1"J'7 

Sample ID 

f.>..t\ll'J B.rtc.h iz.c'-11'5 

. 

. 

Reviewed by: 

Sample Date 

1J,e.c_ =f-11 s 

Version 1.0 Issued June 26, 2006 

Sample 
Volume 
(ml) 

':1 0 

Notes: 

Hardness and Alkalinity Datasheet 

Alkalinitv . 

(ml) 0.02N (ml) of 0.02N 
HCLIH,S04 HCLIH,S04 Total Alkalinity 
used to pH 4.5 used to pH 4.2 (mg/lCaC03) 

-2... 9 5' 0 ?6 

Date Reviewed: 

Hardness 

Volume of 
Sample 0.01M Total 
Volume EDTA Hardness 
(ml) Used (ml) (mg/l CaC03) Technician 

50 5,q I I£'> ;:TS 

~~~~~~~~~~~~~~~~~ 

Nautilus Environmental 



 

 

APPENDIX D – Pimephales promelas Toxicity Test Data 



ATTN:  Krysta Pearcy Received: various dates
Nautilus Environmental Report Date: 2016/03/01
8664 Commerce Court Version: REVISION 2
Burnaby, BC
Canada  

NAU104
15-1640; 15-1641

Client Reference: EV_ER4_WS
GH_ER2_WS

not given

Senior Verifier

HydroQual Test Report
Client:
Reference:

Billing:



Internal Tracking Sheet 

Page 1 of 27

Client: NAU104
Reference: 15-1640

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
signed-in: various dates at: various times by: MC
container: 5 x 20 L carboys sample condition: good condition 

seals present: no initials on seals: no
storage: 4 +/- 2 degrees in darkness initial temperature (oC): 6, 6, 6, 9

Samples are disposed following PERS-SWI-004

Chemical and Physical Measurements at Sample Receipt:
sample: 01 02 03 04

client code:
EV_ER4_WS_20

15-11-30_N
EV_ER4_WS_
2015-12-07_N

EV_ER4_WS_2
015-12-14_N

EV_ER4_WS_
2015-12-21_N

collection date: 2015/11/30 2015/12/07 2015/12/14 2015/12/21
collection time: 0845 0915 1115 0930

pH: 8.2 7.9 7.8 8.1
EC (µS/cm): 540 521 503 576
DO (mg/L): 9.6 9.3 9.9 9.9
temp (oC): 8.4 16.0 16.8 14.2
hardness: 185 249 284 224
alkalinity: 195 146 168 223

colour: colorless colorless colorless colorless
odour: odourless odourless odourless odourless

Meter/Probe Used:  chem cart 1/chem cart 2/chem cart 3/product/soils
Each sampling container EC checked (initials): ML__

Test Log:
test code: FM-32D

started: 2015/12/08
ended: 2016/01/09

prelim made: -
prelim sent: -

reported: 2016/02/11

EV_ER4_WS

mailto:krysta@nautilusenvironmental.com


Internal Tracking Sheet 

Page 2 of 27

Client: NAU104
Reference: 15-1641

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

signed-in: various dates at: various times by: MC
container: 5 x 20 L carboys sample condition: good condition 

seals present: no initials on seals: no
storage: 4 +/- 2 degrees in darkness initial temperature (oC): 5.4, 6,6,11

Samples are disposed following PERS-SWI-004

Chemical and Physical Measurements at Sample Receipt:
sample: 01 02 03 04

client code:
GH_ER2_WS_2
015_11_30_N

GH_ER2_WS_
2015_12_07_N

P
GH_ER2_WS_2
015_12_14_NP

GH_ER2_WS_
2015_12_21_N

P
collection date: 2015/11/30 2015/12/07 2015/12/14 2015/12/21
collection time: 1000 not given not given not given

pH: 8.0 7.8 7.8 7.9
EC (µS/cm): 353 335 325 362
DO (mg/L): 9.9 8.9 9.5 9.8
temp (oC): 9.0 16.9 17.4 14.2
hardness: 183 179 187 153
alkalinity: 169 142 144 168

colour: colorless colorless colorless colorless
odour: odourless odourless odourless odourless

Meter/Probe Used:  chem cart 1/chem cart 2/chem cart 3/product/soils
Each sampling container EC checked (initials): ML__

Test Log:
test code: FM-32D

started: 2015/12/08
ended: 2016/01/09

prelim made: -
prelim sent: -

reported: 2016/02/11

GH_ER2_WS

mailto:krysta@nautilusenvironmental.com


Fathead Minnow Bench Sheet

Written by JP on 2015/05/01 HydroQual Laboratories Ltd. File: FM 32 Day ELS biology 
F063

Method FMD 32 Day ELS Client NAU104 Sample: 15-1640 Site Control: 15-1641
 
Organism Information 

Source: Aquatox Batch: 20151208ELS Egg Stage: 15 somites

Test Log

1600 2

1030 2

0930 2

1030 2

1300 2

1100 2

1330 2

1000 2

1410 2

1335 2

1100 2

1230 2

1330 2

1030 2

1330 2

1400 2

0915 2

1000 2

0945 2

1000 2

1000 2

1030 2

0930 2

0930 2

0930 2

1030 2

1000 2

1400 2

0930 2

1010 2

1330 2

1100 2

1320 2

60 DS JN

2015/12/09 1 DS/JN - - -

2015/12/08 0 DS/JN/HS - - -

Feeding Rate (mL)
Sample/Site Control 
Pre-Aeration Time 

(minutes)

Bench Sheet Review

AM PM First Second
Date Day Time Technicians

Chem 
Cart 
Used

Fed

60 ML JN

2015/12/11 3 ML/DS - - -

60 DS ML

2015/12/10 2 ML/JN - - -

60 ML HS

2015/12/13 5 CQ/EP -  1

60 DS ML

2015/12/12 4 HS/ML - - -

45 NM CQ

2015/12/15 7 HS/DS   1

60 CQ JK

2015/12/14 6 NM/HS   1

45 DS NM

2015/12/17 9 JN/ML   1

60 DS HS

2015/12/16 8 NM/DS   1

60 HS JN

2015/12/19 11 DS   1

45 ML JN

2015/12/18 10 HS/JN   1

60 JK CQ

2015/12/21 13 HS/EP   1

60 DS ML

2015/12/20 12 CQ/JK   1

60 HS ML

2015/12/23 15 DS/HS   1.5

60 HS JP

2015/12/22 14 HS/EP   1

60 HS DS

2015/12/25 17 DS/JN   1.5

60 DS HS

2015/12/24 16 DS/HS   1.5

45 DS ML

2015/12/27 19 HS/JN   1.5

60 JN DS

2015/12/26 18 ML/DS   1.5

45 HS CQ

2015/12/29 21 HS/DS   1.5

45 HS JN

2015/12/28 20 HS/JW   1.5

45 JN JK

2015/12/31 23 CQ   1.5

45 DS HS

2015/12/30 22 JN   1.5

60 JK ML

2016/01/02 25 JK/JW   1.5

60 CQ EP

2016/01/01 24 JK/JW   1.5

60 JN HS

2016/01/04 27 HS/JN   1.5

60 JK ML

2016/01/03 26 JN/EP   1.5

60 JK HS

2016/01/06 29 JK/HS   1.5

60 JN HS

2016/01/05 28 JK/EP   1.5

60 HS JK

2016/01/08 31 JK/JW   1.5

60 HS JK

2016/01/07 30 JK/HS   1.5

- ML JK

60 JK ML

2016/01/09 32 ML/JK/EP - - -



Fathead Minnow Bench Sheet

Written by JP on 2015/05/01 HydroQual Laboratories Ltd. File: FM 32 Day ELS biology 
F063

Method FMD 32 Day ELS Client NAU104 Sample: 15-1640 Site Control: 15-1641

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 
Alive 

Embryos
Dead 

Embryos 
Alive 

Embryos
Dead 

Embryos 

a 15 0 15 0 14 1 12 3 15 0 13 2 15 0 14 1

b 15 0 15 0 15 0 15 0 14 1 12 3 15 0 15 0

c 15 0 15 0 15 0 14 1 13 2 14 1 14 1 12 3

d 14 1 15 0 15 0 13 2 14 1 14 1 15 0 15 0

e 30 0 30 0 26 4 29 1 29 1 29 1 30 0 30 0

f 0 0 30 0 27 3 30 0 26 4 28 2 27 3 28 2

replicate
Alive 

Embryos
Dead 

Embryos 
Alive 

Embryos
Dead 

Embryos 
Alive 

Embryos
Dead 

Embryos 
Alive 

Embryos
Dead 

Embryos 

a 8 7 15 8 7 15 10 4 15 12 0 15

b 15 0 15 15 0 15 14 1 15 5 10 15

c 5 10 15 14 1 15 14 1 15 12 2 15

d 9 5 15 12 3 15 15 0 15 10 3 15

e 30 0 6 24 21 5 28 1

f 28 2 6 24 21 6 30 0

replicate
Alive 

Embryos
Dead 

Embryos 
Alive 

Embryos
Dead 

Embryos 
Alive 

Embryos
Dead 

Embryos 
Alive 

Embryos
Dead 

Embryos 

a 15 0 15 13 0 15 15 0 15 14 0 15

b 14 0 15 12 0 15 14 1 15 15 0 15

c 13 0 15 14 0 15 14 0 15 12 0 15

d 14 0 15 14 0 15 15 0 15 14 1 15

e 29 0 29 0 30 0 30 0

f 25 1 28 0 27 0 27 1

Number of Alive Embryos and Hatched Organisms 

Lab CTL Lab CTL 20 ug/L Site CTL 30% 44%

Day 2 Day 2 Day 2 Day 2

Cull to 15 Cull to 15 Cull to 15 Cull to 15 

Day 1 

Comments/Observations: 

Number of Alive Embryos and Hatched Organisms 

Lab CTL Lab CTL 20 ug/L Site CTL 30%

67% 100%A 100%B
Day 1 Day 1 Day 1 Day 1 Day 1 Day 1 Day 1 

Cull to 15 Cull to 15 Cull to 15 Cull to 15 

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: 

44% 67% 100%A 100%B 
Day 2 Day 2 Day 2 Day 2



Fathead Minnow Bench Sheet

Written by JP on 2015/05/01 HydroQual Laboratories Ltd. File: FM 32 Day ELS biology 
F063

Method FMD 32 Day ELS Client NAU104 Sample: 15-1640 Site Control: 15-1641

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
Alive 

Embryos
Alive 

Hatched
Alive 

Embryos
Alive 

Hatched

a 14 1 15 0 15 0 14 1 15 0 15 0 15 0 12 2

b 15 0 15 0 15 0 15 0 14 1 14 1 15 0 15 0

c 15 0 15 0 15 0 13 2 13 2 15 0 15 0 14 1

d 15 0 15 0 14 1 14 1 14 1 15 0 51 0 15 0

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
Alive 

Embryos
Alive 

Hatched
Alive 

Embryos
Alive 

Hatched

a 12 3 6 9 11 4 7 8 7 8 12 3 14 1 9 5

b 9 6 5 10 7 8 11 4 5 10 6 9 11 4 13 2

c 14 1 6 9 10 5 7 8 4 11 11 4 11 4 13 2

d 14 1 6 7 8 7 9 6 9 6 14 1 14 1 11 4

replicate

a

b

c

d

replicate

a

b

c

d

Number of Alive Embryos and Hatched Organisms 

Lab CTL Lab CTL 20 ug/L Site CTL 30% 44% 67% 100%A 100%B

100%B
Day 4 Day 4 Day 4 Day 4 Day 4 Day 4 Day 4 Day 4

Day 3 Day 3 

Comments/Observations: 

Lab CTL Lab CTL 20 ug/L Site CTL 30% 44% 67% 100%A

Day 3 Day 3 Day 3 Day 3 Day 3 Day 3 

Day 5 Day 5 

Alive Hatched Alive Hatched Alive Hatched Alive Hatched Alive Hatched Alive Hatched Alive Hatched Alive Hatched 

Day 5 Day 5 Day 5 Day 5 Day 5 Day 5 

Comments/Observations: 

Lab CTL Lab CTL 20 ug/L Site CTL 30% 44% 67% 100%A 100%B

15 15

14  (1e) 15 15 14 (1e) 14 15 15 15

15 14 (1e) 15 15 15 15

14 (1e) 15

15 15 15 15 15 15 15 15

14 14 (1e) 13 (2e) 15 15 15

Day 6 Day 6 

Alive Hatched Alive Hatched Alive Hatched Alive Hatched Alive Hatched Alive Hatched Alive Hatched Alive Hatched 

Day 6 Day 6 Day 6 Day 6 Day 6 Day 6 

Comments/Observations:  e = embryo 

Lab CTL Lab CTL 20 ug/L Site CTL 30% 44% 67% 100%A 100%B

15 15

14 15 15 13 14 15 15

15 13 15 15 15 15

14 14 12 15 15 15 (1) 13 15

Comments/Observations: bracketed # indicates number of fish displaying atypical swimming within test vessel

15

14 15 15 14 14 15 15 15



Fathead Minnow Bench Sheet

Written by JP on 2015/05/01 HydroQual Laboratories Ltd. File: FM 32 Day ELS biology 
F063

Method FMD 32 Day ELS Client NAU104 Sample: 15-1640 Site Control: 15-1641

replicate

a

b

c

d

replicate

a

b

c

d

replicate

a

b

c

d

replicate

a

b

c

d

Number of Alive Embryos and Hatched Organisms 

Day 7

Alive Hatched Alive Hatched Alive Hatched Alive Hatched Alive Hatched Alive Hatched Alive Hatched Alive Hatched 

100%A 100%B
Day 7 Day 7 Day 7 Day 7 Day 7 Day 7 Day 7

Lab CTL Lab CTL 20 ug/L Site CTL 30% 44% 67%

15 15

14 15 15 14 14 (3) 15 15 15 (1)

14 (1) 15 15 (1) 13 14 14

13 (2) 13 (1)

15 13 15 14 (1) 15 (1) 15 15 15 (2)

14 14 (2) 12 15 15 15 (1)

Day 8 Day 8 

Alive Hatched Alive Hatched Alive Hatched Alive Hatched Alive Hatched Alive Hatched Alive Hatched Alive Hatched 

Day 8 Day 8 Day 8 Day 8 Day 8 Day 8 

Comments/Observations: bracketed # indicates number of fish displaying atypical swimming within test vessel

Lab CTL Lab CTL 20 ug/L Site CTL 30% 44% 67% 100%A 100%B

15 15

14 14 15 14 14 (2) 15 15 15 (1)

14 15 15 13 14 14

12 (1) 13 (1)

15 13 15 14 (1) 15 15 15 15

13 14(2) 12 (1) 15 15 14

Day 9 Day 9 

Alive Hatched Alive Hatched Alive Hatched Alive Hatched Alive Hatched Alive Hatched Alive Hatched 

Day 9 Day 9 Day 9 Day 9 Day 9 Day 9 

Comments/Observations: bracketed # indicates number of fish displaying atypical swimming within test vessel

Lab CTL Lab CTL 20 ug/L Site CTL 30% 44% 67% 100%A 100%B

15 13 15 14 15 15 15 15

Alive Hatched 

13 13 12 (1) 15 15 14 11 (1) 13

15 (2)

Comments/Observations: bracketed # indicates number of fish displaying atypical swimming within test vessel

Lab CTL Lab CTL 20 ug/L Site CTL 30% 44% 67%

15 14

14 14 14 14 14 (1) 15 15

14 (1) 15 15 13 14 14

Alive Hatched Alive Hatched 

13 12 (1) 11 15 15 14 11 13

Alive Hatched Alive Hatched Alive Hatched Alive Hatched Alive Hatched Alive Hatched 

100%A 100%B
Day 10 Day 10 Day 10 Day 10 Day 10 Day 10 Day 10 Day 10 

15 15

Comments/Observations: bracketed # indicates number of fish displaying atypical swimming within test vessel

14 14 14 14 14 (1) 15

15 15

14 (1) 15 15 13 14 14 (1) 15 14

15 13 (1) 15 14 15 15



Fathead Minnow Bench Sheet

Written by JP on 2015/05/01 HydroQual Laboratories Ltd. File: FM 32 Day ELS biology 
F063

Method FMD 32 Day ELS Client NAU104 Sample: 15-1640 Site Control: 15-1641

replicate

a

b

c

d

replicate

a

b

c

d

replicate

a

b

c

d

replicate

a

b

c

d

Number of Alive Embryos and Hatched Organisms 
Lab CTL Lab CTL 20 ug/L Site CTL 30% 44% 67%

Alive Hatched Alive Hatched 

13 12 (1) 11 (1) 15 15 (1) 14 11 13

Alive Hatched Alive Hatched Alive Hatched Alive Hatched Alive Hatched Alive Hatched 

100%A 100%B
Day 11 Day 11 Day 11 Day 11 Day 11 Day 11 Day 11 Day 11

15 15 (1)

Comments/Observations: bracketed # indicates number of fish displaying atypical swimming within test vessel

Lab CTL Lab CTL 20 ug/L Site CTL 30% 44% 67% 100%A

14 14 14 (1) 14 14 (1) 15

15 15 (1)

14 (1) 15 15 13 14 14 (1) 15 14

15 13 (1) 15 14 (1) 15 (1) 15

Alive Hatched Alive Hatched 

13 12 (1) 11 (1) 15 15 (1) 14 11 13

Alive Hatched Alive Hatched Alive Hatched Alive Hatched Alive Hatched Alive Hatched 

100%B
Day 12 Day 12 Day 12 Day 12 Day 12 Day 12 Day 12 Day 12

15 15 (1)

Comments/Observations: bracketed # indicates number of fish displaying atypical swimming within test vessel

Lab CTL Lab CTL 20 ug/L Site CTL 30% 44% 67% 100%A

14 14 15 14 14 (1) 15

15 15 (1)

14 (1) 15 15 (1) 13 14 14 15 14

15 13 (1) 15 13 14 15

Alive Hatched Alive Hatched 

13 12 10 15 14 14 11 13

Alive Hatched Alive Hatched Alive Hatched Alive Hatched Alive Hatched Alive Hatched 

100%B
Day 13 Day 13 Day 13 Day 13 Day 13 Day 13 Day 13 Day 13

15 13

Comments/Observations: bracketed # indicates number of fish displaying atypical swimming within test vessel

Lab CTL Lab CTL 20 ug/L Site CTL 30% 44% 67% 100%A

14 14 15 14 14 (1) 15

15 14

14 15 15 13 14 13 15 14

15 12 15 13 14 15

Alive Hatched Alive Hatched 

13 12 (1) 10 15 14 14 10 13

Alive Hatched Alive Hatched Alive Hatched Alive Hatched Alive Hatched Alive Hatched 

100%B
Day 14 Day 14 Day 14 Day 14 Day 14 Day 14 Day 14 Day 14

14 11 (1)

Comments/Observations:  Day 14 and 15- 44% rep D- 1 fish had a bent tail, bracketed # indicates number of fish displaying atypical swimming within test vessel

14 (1) 14 15 14 14 (1) 15

15 14

14 15 15 13 14 13 15 14

15 12 15 13 14 15



Fathead Minnow Bench Sheet

Written by JP on 2015/05/01 HydroQual Laboratories Ltd. File: FM 32 Day ELS biology 
F063

Method FMD 32 Day ELS Client NAU104 Sample: 15-1640 Site Control: 15-1641

replicate

a

b

c

d

replicate

a

b

c

d

replicate

a

b

c

d

replicate

a

b

c

d

Number of Alive Embryos and Hatched Organisms 
Lab CTL Lab CTL 20 ug/L Site CTL 30% 44% 67%

Alive Hatched Alive Hatched 

13 12 (1) 10 15 14 13 10 13

Alive Hatched Alive Hatched Alive Hatched Alive Hatched Alive Hatched Alive Hatched 

100%A 100%B
Day 15 Day 15 Day 15 Day 15 Day 15 Day 15 Day 15 Day 15

14 11

Comments/Observations: bracketed # indicates number of fish displaying atypical swimming within test vessel

Lab CTL Lab CTL 20 ug/L Site CTL 30% 44% 67% 100%A

14 (1) 14 15 14 14 15

15 14

14 15 15 13 14 13 15 14

15 12 15 13 14 15

Alive Hatched Alive Hatched 

13 11 10 15 14 13 10 13

Alive Hatched Alive Hatched Alive Hatched Alive Hatched Alive Hatched Alive Hatched 

100%B
Day 16 Day 16 Day 16 Day 16 Day 16 Day 16 Day 16 Day 16

14 11

Comments/Observations: bracketed # indicates number of fish displaying atypical swimming within test vessel

Lab CTL Lab CTL 20 ug/L Site CTL 30% 44% 67% 100%A

14 (1) 14 15 14 13 15

15 14

14 15 14 13 14 13 15 14

15 11 14 13 14 15

Alive Hatched Alive Hatched 

13 11 10 15 14 13 10 13

Alive Hatched Alive Hatched Alive Hatched Alive Hatched Alive Hatched Alive Hatched 

100%B
Day 17 Day 17 Day 17 Day 17 Day 17 Day 17 Day 17 Day 17

14 11

Comments/Observations: bracketed # indicates number of fish displaying atypical swimming within test vessel

Lab CTL Lab CTL 20 ug/L Site CTL 30% 44% 67% 100%A

14 (1) 14 15 14 13 15

15 14

14 15 (1) 14 13 14 13 15 14

15 11 14 13 14 15

Alive Hatched Alive Hatched 

13 11 10 15 14 13 10 13

Alive Hatched Alive Hatched Alive Hatched Alive Hatched Alive Hatched Alive Hatched 

100%B
Day 18 Day 18 Day 18 Day 18 Day 18 Day 18 Day 18 Day 18 

14 11

Comments/Observations: bracketed # indicates number of fish displaying atypical swimming within test vessel

14 (1) 14 15 13 13 15

15 14

14 15 (1) 14 13 14 13 15 14

15 (1) 11 14 13 14 (1) 15



Fathead Minnow Bench Sheet

Written by JP on 2015/05/01 HydroQual Laboratories Ltd. File: FM 32 Day ELS biology 
F063

Method FMD 32 Day ELS Client NAU104 Sample: 15-1640 Site Control: 15-1641

replicate

a

b

c

d

replicate

a

b

c

d

replicate

a

b

c

d

replicate

a

b

c

d

Number of Alive Embryos and Hatched Organisms 
Lab CTL Lab CTL 20 ug/L Site CTL 30% 44% 67%

Alive Hatched Alive Hatched 

13 11 10 15 14 13 10 13

Alive Hatched Alive Hatched Alive Hatched Alive Hatched Alive Hatched Alive Hatched 

100%A 100%B
Day 19 Day 19 Day 19 Day 19 Day 19 Day 19 Day 19 Day 19

14 10

Comments/Observations: bracketed # indicates number of fish displaying atypical swimming within test vessel

Lab CTL Lab CTL 20 ug/L Site CTL 30% 44% 67% 100%A

14 (1) 14 15 13 13 15

15 14

14 14 14 (1) 13 14 13 15 14

15 11 14 13 13 15

Alive Hatched Alive Hatched 

13 11 10 15 14 13 10 13

Alive Hatched Alive Hatched Alive Hatched Alive Hatched Alive Hatched Alive Hatched 

100%B
Day 20 Day 20 Day 20 Day 20 Day 20 Day 20 Day 20 Day 20

14 10

Comments/Observations: bracketed # indicates number of fish displaying atypical swimming within test vessel

Lab CTL Lab CTL 20 ug/L Site CTL 30% 44% 67% 100%A

13 14 15 (1) 13 13 15

15 14

14 14 13 13 (1) 14 13 15 14

15 11 14 13 13 15

Alive Hatched Alive Hatched 

13 11 10 15 14 13 10 13

Alive Hatched Alive Hatched Alive Hatched Alive Hatched Alive Hatched Alive Hatched 

100%B
Day 21 Day 21 Day 21 Day 21 Day 21 Day 21 Day 21 Day 21

14 10

Comments/Observations: bracketed # indicates number of fish displaying atypical swimming within test vessel

Lab CTL Lab CTL 20 ug/L Site CTL 30% 44% 67% 100%A

13 14 15 (1) 13 13 15

15 14

14 14 13 12 (1) 14 13 15 14

14 11 14 13 13 15

Alive Hatched Alive Hatched 

13 11 10 15 14 13 10 13

Alive Hatched Alive Hatched Alive Hatched Alive Hatched Alive Hatched Alive Hatched 

100%B
Day 22 Day 22 Day 22 Day 22 Day 22 Day 22 Day 22 Day 22

14 10

Comments/Observations:

13 14 15 13 13 15

15 14

14 14 13 12 14 13 15 14

14 11 14 13 13 15



Fathead Minnow Bench Sheet

Written by JP on 2015/05/01 HydroQual Laboratories Ltd. File: FM 32 Day ELS biology 
F063

Method FMD 32 Day ELS Client NAU104 Sample: 15-1640 Site Control: 15-1641

replicate

a

b

c

d

replicate

a

b

c

d

replicate

a

b

c

d

replicate

a

b

c

d

Number of Alive Embryos and Hatched Organisms 
Lab CTL Lab CTL 20 ug/L Site CTL 30% 44% 67%

Alive Hatched Alive Hatched 

13 11 10 15 14 13 10 13

Alive Hatched Alive Hatched Alive Hatched Alive Hatched Alive Hatched Alive Hatched 

100%A 100%B
Day 23 Day 23 Day 23 Day 23 Day 23 Day 23 Day 23 Day 23

14 10

Comments/Observations: bracketed # indicates number of fish displaying atypical swimming within test vessel

Lab CTL Lab CTL 20 ug/L Site CTL 30% 44% 67% 100%A

13 14 14 (1) 13 13 15

15 14

14 14 13 10 14 13 15 14

14 11 14 (1) 13 13 15

Alive Hatched Alive Hatched 

13 11 10 15 14 13 10 13

Alive Hatched Alive Hatched Alive Hatched Alive Hatched Alive Hatched Alive Hatched 

100%B
Day 24 Day 24 Day 24 Day 24 Day 24 Day 24 Day 24 Day 24

14 10

Comments/Observations: bracketed # indicates number of fish displaying atypical swimming within test vessel

Lab CTL Lab CTL 20 ug/L Site CTL 30% 44% 67% 100%A

13 14 13 (2) 13 13 15

15 14

14 14 13 10 (1) 14 13 15 14

13 11 13 13 13 15

Alive Hatched Alive Hatched 

13 11 10 15 14 13 10 13

Alive Hatched Alive Hatched Alive Hatched Alive Hatched Alive Hatched Alive Hatched 

100%B
Day 25 Day 25 Day 25 Day 25 Day 25 Day 25 Day 25 Day 25

14 10

Comments/Observations: bracketed # indicates number of fish displaying atypical swimming within test vessel

Lab CTL Lab CTL 20 ug/L Site CTL 30% 44% 67% 100%A

13 14 13 (2) 13 13 15

15 14

14 14 13 10 (1) 14 13 15 14

13 11 13 13 (1) 13 15

Alive Hatched Alive Hatched 

13 11 10 15 14 13 10 13

Alive Hatched Alive Hatched Alive Hatched Alive Hatched Alive Hatched Alive Hatched 

100%B
Day 26 Day 26 Day 26 Day 26 Day 26 Day 26 Day 26 Day 26

14 10

Comments/Observations: bracketed # indicates number of fish displaying atypical swimming within test vessel

13 14 13 (2) 13 13 15

15 14

14 14 13 10 (1) 14 13 15 14

13 11 13 13 (1) 13 15



Fathead Minnow Bench Sheet

Written by JP on 2015/05/01 HydroQual Laboratories Ltd. File: FM 32 Day ELS biology 
F063

Method FMD 32 Day ELS Client NAU104 Sample: 15-1640 Site Control: 15-1641

replicate

a

b

c

d

replicate

a

b

c

d

replicate

a

b

c

d

replicate

a

b

c

d

Number of Alive Embryos and Hatched Organisms 
Lab CTL Lab CTL 20 ug/L Site CTL 30% 44% 67%

Alive Hatched Alive Hatched 

13 11 10 15 14 13 10 13

Alive Hatched Alive Hatched Alive Hatched Alive Hatched Alive Hatched Alive Hatched 

100%A 100%B
Day 27 Day 27 Day 27 Day 27 Day 27 Day 27 Day 27 Day 27

14 10

Comments/Observations: bracketed # indicates number of fish displaying atypical swimming within test vessel

Lab CTL Lab CTL 20 ug/L Site CTL 30% 44% 67% 100%A

13 14 12 (1) 13 13 15

15 14

14 14 13 10 (1) 14 13 15 14

13 11 13 13 (1) 13 15

Alive Hatched Alive Hatched 

13 9 10 15 14 13 10 13

Alive Hatched Alive Hatched Alive Hatched Alive Hatched Alive Hatched Alive Hatched 

100%B
Day 28 Day 28 Day 28 Day 28 Day 28 Day 28 Day 28 Day 28

14 10

Comments/Observations: bracketed # indicates number of fish displaying atypical swimming within test vessel

Lab CTL Lab CTL 20 ug/L Site CTL 30% 44% 67% 100%A

13 13 12 (1) 13 13 15

15 14

14 14 13 10 (1) 14 13 15 14

13 11 13 13 (1) 13 15

Alive Hatched Alive Hatched 

13 8 10 15 14 13 10 13

Alive Hatched Alive Hatched Alive Hatched Alive Hatched Alive Hatched Alive Hatched 

100%B
Day 29 Day 29 Day 29 Day 29 Day 29 Day 29 Day 29 Day 29

14 10

Comments/Observations: 

Lab CTL Lab CTL 20 ug/L Site CTL 30% 44% 67% 100%A

13 13 11 13 13 15

15 14

14 14 13 9 14 13 15 14

13 11 13 12 13 15

Alive Hatched Alive Hatched 

13 8 10 15 14 13 10 13

Alive Hatched Alive Hatched Alive Hatched Alive Hatched Alive Hatched Alive Hatched 

100%B
Day 30 Day 30 Day 30 Day 30 Day 30 Day 30 Day 30 Day 30

14 10

Comments/Observations: bracketed # indicates number of fish displaying atypical swimming within test vessel

13 13 (1) 11 13 13 15

15 14

14 14 13 9 14 13 15 14

13 11 13 12 13 15



Fathead Minnow Bench Sheet

Written by JP on 2015/05/01 HydroQual Laboratories Ltd. File: FM 32 Day ELS biology 
F063

Method FMD 32 Day ELS Client NAU104 Sample: 15-1640 Site Control: 15-1641

replicate

a

b

c

d

replicate

a

b

c

d

Number of Alive Embryos and Hatched Organisms 
Lab CTL Lab CTL 20 ug/L Site CTL 30% 44% 67%

Alive Hatched Alive Hatched 

13 8 (1) 10 15 14 13 10 13

Alive Hatched Alive Hatched Alive Hatched Alive Hatched Alive Hatched Alive Hatched 

100%A 100%B
Day 31 Day 31 Day 31 Day 31 Day 31 Day 31 Day 31 Day 31

14 10

Comments/Observations: bracketed # indicates number of fish displaying atypical swimming within test vessel

Lab CTL Lab CTL 20 ug/L Site CTL 30% 44% 67% 100%A

13 13 11 13 13 15

15 14

14 13 13 9 14 13 15 14

13 11 13 12 13 15

Alive Hatched Alive Hatched 

13 7 10 15 14 13 10 13

Alive Hatched Alive Hatched Alive Hatched Alive Hatched Alive Hatched Alive Hatched 

100%B
Day 32 Day 32 Day 32 Day 32 Day 32 Day 32 Day 32 Day 32

14 10

Comments/Observations: 

13 13 11 13 13 15

15 14

14 13 13 9 14 13 15 14

13 11 13 12 13 15



Fathead Minnow Bench Sheet

Written by JP on 2015/05/01 HydroQual Laboratories Ltd. File: FM 32 Day chemistry 
F063

Method FMD 32 Day ELS Client NAU104 Sample 15-1641
Site Control 15-1640

Conc. (%) Lab CTL Site CTL 30 44 67 100A 100B Lab CTL Site CTL 30 44 67 100A 100B
Day

0 8.1 8.0 7.9 7.9 7.9 7.9 8.0 7.9 0

1 8.2 8.1 8.2 8.2 8.2 8.2 8.2 8.2 1 7.9 7.9 8.0 8.0 8.1 8.1 8.1 8.1

2 8.2 8.2 8.3 8.3 8.3 8.4 8.3 8.4 2 8.0 8.1 8.2 8.3 8.3 8.3 8.3 8.3

3 8.0 8.0 8.2 8.2 8.2 8.2 8.1 8.1 3 8.0 8.0 8.2 8.2 8.2 8.2 8.2 8.2

4 8.1 8.1 8.1 8.1 8.2 8.2 8.1 8.1 4 8.0 7.9 8.2 8.1 8.2 8.2 8.1 8.1

5 8.3 8.1 8.3 8.3 8.3 8.3 8.2 8.2 5 8.1 8.1 8.3 8.3 8.3 8.2 8.2 8.2

6 7.9 7.9 7.9 8.0 8.1 8.0 8.0 7.3 6 7.9 7.8 8.1 8.1 8.1 8.0 8.0 8.0

7 7.9 7.9 8.1 8.1 8.0 8.1 8.1 8.1 7 7.8 7.7 8.0 8.1 8.0 8.0 8.0 8.0

8 8.0 8.0 8.0 8.0 8.0 8.0 8.1 8.1 8 7.7 7.9 8.2 8.1 8.1 8.0 8.0 8.0

0 435 425 306 613 742 940 1189 1201 0

1 450 435 330 617 768 957 1207 1228 1 450 436 314 617 769 966 1225 1243

2 416 437 333 629 757 955 1214 1228 2 448 439 320 628 763 966 1223 1231

3 427 440 379 621 758 963 1209 1208 3 427 440 324 620 755 963 1183 1225

4 429 443 332 618 760 961 1212 1224 4 465 449 325 601 759 957 1213 1221

5 436 448 336 620 762 966 1221 1235 5 471 461 333 623 760 1001 1168 1217

6 451 457 320 727 761 965 1218 1229 6 456 461 337 622 754 977 1183 1219

7 445 461 327 624 754 950 1181 1221 7 456 460 326 622 760 876 1201 1221

8 461 467 324 556 689 834 1066 1066 8 455 403 330 643 742 933 1181 1201

0 7.2 7.3 7.3 7.3 7.1 7.3 7.3 7.2 0

1 7.3 7.3 7.3 7.3 7.3 7.3 7.2 7.2 1 7.0 7.0 7.3 6.9 6.9 7.1 7.0 7.0

2 7.3 7.3 7.2 7.2 7.2 7.2 7.1 7.1 2 7.1 7.2 7.0 7.0 7.0 7.0 7.0 7.0

3 7.2 7.3 7.2 7.2 7.2 7.2 7.2 7.2 3 7.3 7.3 7.3 7.3 7.1 7.1 7.1 7.2

4 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 4 7.3 7.3 7.3 7.2 7.2 7.2 7.2 7.2

5 7.3 7.3 7.1 7.2 7.2 7.1 7.1 7.1 5 7.1 7.0 6.9 7.0 7.0 7.0 7.0 7.0

6 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 6 7.3 7.0 6.7 6.7 6.7 6.7 6.7 6.6

7 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7 7.3 7.1 7.3 6.8 6.9 6.9 6.7 6.7

8 7.3 7.1 7.3 7.3 7.3 7.3 7.3 7.3 8 6.8 7.0 7.3 7.3 7.3 7.3 7.2 7.2

0 24 24 26 24 24 24 24 24 0

1 24 24 24 24 24 24 24 24 1 24 24 24 24 24 24 24 24

2 25 24 25 24 25 25 25 24 2 24 24 24 24 24 24 24 24

3 24 24 25 25 25 25 25 25 3 24 24 24 24 24 24 24 24

4 24 24 24 24 24 24 24 24 4 24 24 24 24 24 24 24 24

5 24 24 24 24 24 24 24 24 5 24 24 24 24 24 24 24 24

6 24 24 24 24 24 24 24 24 6 24 24 24 24 24 24 24 24

7 24 24 24 24 24 24 24 24 7 24 24 24 24 24 24 24 24

8 24 24 24 24 24 24 24 24 8 24 24 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

New Solutions Old Solutions
Lab CTL 
20 ug/L

Lab CTL 
20 ug/L

pH (units) pH (units)

Conductance (µS/cm)

Dissolved Oxygen (mg/L) (40-100% saturation) Dissolved Oxygen (mg/L) (40-100% saturation)

Temperature (oC) Temperature (oC)

Comments:



Fathead Minnow Bench Sheet

Written by JP on 2015/05/01 HydroQual Laboratories Ltd. File: FM 32 Day chemistry 
F063

Method FMD 32 Day ELS Client NAU104 Sample 15-1641
Site Control 15-1640

Conc. (%) Lab CTL Site CTL 30 44 67 100A 100B Lab CTL Site CTL 30 44 67 100A 100B
Day

9 8.1 8.1 8.1 8.2 8.2 8.2 8.1 8.1 9 8.0 8.0 8.1 8.1 8.1 8.1 8.1 8.1

10 7.9 8.0 8.1 8.1 8.1 8.2 8.1 8.1 10 8.1 8.1 8.2 8.3 8.2 8.2 8.2 8.2

11 8.1 8.0 8.1 8.2 8.2 8.2 8.2 8.2 11 8.1 8.0 8.1 8.2 8.1 8.1 8.1 8.1

12 8.0 8.0 8.1 8.1 8.1 8.0 8.1 8.1 12 7.9 8.0 8.1 8.1 8.1 8.0 8.1 8.1

13 7.8 7.8 8.0 7.9 8.0 8.0 8.0 8.0 13 7.8 7.9 8.1 8.2 8.1 8.1 8.1 8.1

14 8.0 7.9 8.1 8.1 8.1 8.1 8.0 8.1 14 7.9 7.9 8.0 8.1 8.1 8.1 8.1 8.1

15 8.0 7.9 8.0 8.0 8.1 8.1 8.1 8.1 15 7.9 7.9 8.1 8.1 8.1 8.1 8.1 8.1

16 8.1 8.1 8.2 8.1 8.1 8.1 8.1 8.0 16 8.1 8.0 8.1 8.2 8.2 8.2 8.2 8.3

17 8.1 8.1 8.0 8.0 8.1 8.1 8.0 8.0 17 8.0 8.0 7.9 8.0 8.1 8.0 8.1 8.1

9 462 423 320 554 672 841 1062 1062 9 451 473 320 597 705 866 1116 1124

10 449 453 311 559 678 840 1039 1039 10 470 498 330 575 686 844 1077 1091

11 449 448 322 564 657 830 1056 1056 11 470 472 322 572 673 827 1056 1071

12 446 455 314 560 672 834 1056 1077 12 465 467 320 559 679 841 1053 1068

13 456 458 314 557 669 836 1058 1069 13 452 464 324 562 675 823 1054 1068

14 459 458 322 558 672 834 1049 1065 14 472 465 332 592 677 810 1040 1053

15 470 463 319 566 674 840 1059 1065 15 473 462 359 589 679 817 1058 1058

16 478 465 325 596 728 905 1182 1196 16 482 470 339 582 674 820 1048 1061

17 453 467 324 609 731 921 1186 1203 17 452 471 356 603 719 868 1114 1128

9 7.3 7.3 7.2 7.3 7.2 7.2 7.2 7.2 9 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3

10 7.3 7.3 7.2 7.3 7.2 7.2 7.2 7.2 10 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3

11 7.2 7.2 7.2 7.3 7.2 7.2 7.1 7.1 11 7.3 7.1 7.3 7.1 7.1 7.2 7.1 7.1

12 7.3 7.1 7.3 7.2 7.1 7.1 7.0 7.0 12 7.2 7.0 6.8 6.6 6.3 6.4 6.4 6.7

13 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 13 7.2 7.2 7.3 7.2 7.2 7.3 7.3 7.2

14 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 14 7.2 7.2 7.3 7.3 7.3 7.3 7.3 7.2

15 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 15 7.3 7.3 7.3 7.3 7.2 7.3 7.2 7.2

16 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 16 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3

17 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 17 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3

9 24 24 25 24 25 25 25 25 9 24 24 24 24 24 24 24 24

10 24 24 25 24 25 25 25 25 10 24 24 24 24 24 24 24 24

11 24 25 24 24 24 25 24 24 11 24 24 24 24 24 24 24 24

12 24 24 24 24 24 24 24 24 12 24 24 24 24 24 24 24 24

13 24 24 24 24 24 24 24 24 13 24 24 24 24 24 24 24 24

14 24 24 24 24 24 24 24 24 14 24 24 24 24 24 24 24 24

15 24 24 24 24 24 24 24 24 15 24 24 24 24 24 24 24 24

16 24 24 24 24 24 24 24 24 16 24 24 24 24 24 24 24 24

17 24 24 24 24 24 24 24 24 17 24 24 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)

New Solutions Old Solutions
Lab CTL 
20 ug/L

Lab CTL 
20 ug/L

Conductance (µS/cm) Conductance (µS/cm)

Dissolved Oxygen (mg/L) (40-100% saturation) Dissolved Oxygen (mg/L) (40-100% saturation)

Temperature (oC) Temperature (oC)

Comments:



Fathead Minnow Bench Sheet

Written by JP on 2015/05/01 HydroQual Laboratories Ltd. File: FM 32 Day chemistry 
F063

Method FMD 32 Day ELS Client NAU104 Sample 15-1641
Site Control 15-1640

Conc. (%) Lab CTL Site CTL 30 44 67 100A 100B Lab CTL Site CTL 30 44 67 100A 100B
Day

18 8.0 8.0 8.2 8.3 8.3 8.1 8.3 8.3 18 8.0 8.1 7.7 8.2 8.2 8.1 8.2 8.2

19 7.9 7.9 8.0 8.0 8.0 8.0 8.1 8.1 19 7.8 7.8 7.8 8.0 8.1 8.0 8.2 8.1

20 8.0 8.0 8.1 8.1 8.1 8.1 8.1 8.1 20 8.0 7.9 8.0 8.0 8.1 8.1 8.2 8.2

21 7.9 8.0 8.1 8.1 8.1 8.1 8.1 8.1 21 7.9 8.0 8.1 8.1 8.1 8.1 8.2 8.2

22 8.2 8.1 8.2 8.1 8.1 8.1 8.2 8.2 22 8.0 7.9 8.1 7.9 8.2 7.9 8.1 8.1

23 8.1 8.0 8.1 8.1 8.1 8.1 8.1 8.1 23 8.0 8.0 7.8 8.2 8.2 8.1 8.2 8.2

24 8.1 8.1 8.1 8.1 8.1 8.1 8.1 8.1 24 8.0 8.0 8.1 8.0 8.2 8.2 8.2 8.1

25 8.1 8.0 8.1 8.1 8.1 8.1 8.1 8.1 25 7.9 8.0 8.2 8.2 8.2 8.1 8.1 8.1

26 8.1 8.2 8.2 8.2 8.2 8.1 8.1 8.1 26 8.0 8.0 8.1 8.0 8.2 7.9 8.1 8.1

18 443 483 320 620 741 933 1191 1191 18 456 474 333 607 721 903 1141 1143

19 446 480 345 608 738 910 1180 1190 19 451 485 331 615 734 910 1181 1183

20 472 456 316 602 734 919 1170 1184 20 450 469 367 618 738 926 1172 1192

21 458 468 314 607 740 926 1181 1198 21 480 473 340 612 740 921 1184 1188

22 455 452 331 621 745 938 1199 1199 22 467 473 326 600 746 944 1181 1195

23 473 451 325 577 678 834 1023 1045 23 463 463 340 628 750 940 1204 1196

24 499 453 334 557 664 801 1013 1027 24 470 472 329 496 702 861 1119 1074

25 469 475 322 558 665 814 1017 1023 25 495 471 329 473 670 828 1048 1037

26 462 485 325 566 665 816 1015 1028 26 487 479 322 460 669 813 1011 1010

18 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 18 7.3 7.3 6.0 6.9 7.0 7.1 7.2 7.2

19 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 19 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3

20 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 20 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3

21 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 21 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3

22 7.3 7.3 7.2 7.3 7.2 7.2 7.2 7.2 22 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3

23 7.6 7.5 7.4 7.4 7.4 7.4 7.4 7.4 23 7.3 7.3 5.8 7.2 7.2 7.2 7.2 7.3

24 7.6 7.5 7.5 7.5 7.6 7.5 7.6 7.5 24 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3

25 7.4 7.4 7.4 7.5 7.4 7.4 7.4 7.3 25 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3

26 7.3 7.3 7.2 7.2 7.1 7.2 7.2 7.2 26 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3

18 24 24 24 24 24 24 24 24 18 24 24 24 24 24 24 24 24

19 24 24 24 24 24 24 24 24 19 24 24 24 24 24 24 24 24

20 24 24 24 24 24 24 24 24 20 24 24 24 24 24 24 24 24

21 24 24 24 24 24 24 24 24 21 24 24 24 24 24 24 24 24

22 24 24 25 25 25 25 25 25 22 24 24 24 24 24 24 24 24

23 22 24 24 24 24 23 23 23 23 24 24 24 24 24 23 23 23

24 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24

25 24 24 24 24 24 24 24 24 25 24 24 24 24 24 24 24 24

26 24 24 25 25 25 25 25 25 26 24 24 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

Lab CTL 
20 ug/L

Lab CTL 
20 ug/L

New Solutions Old Solutions

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)

Comments: Day 23, 24, 25 DO higher, most likely due to the lower temperature, as well  as from being taken 
from the chem cup rather than the jar



Fathead Minnow Bench Sheet

Written by JP on 2015/05/01 HydroQual Laboratories Ltd. File: FM 32 Day chemistry 
F063

Method FMD 32 Day ELS Client NAU104 Sample 15-1641
Site Control 15-1640

Conc. (%) Lab CTL Site CTL 30 44 67 100A 100B Lab CTL Site CTL 30 44 67 100A 100B
Day

27 7.9 8.0 8.1 8.1 8.1 8.1 8.0 8.0 27 7.9 7.9 8.2 8.2 8.2 8.1 8.0 8.1

28 8.1 8.1 8..2 8.1 8.2 8.1 8.1 8.1 28 8.0 8.0 8.2 8.2 8.1 8.1 8.1 8.1

29 7.9 7.9 8.1 8.1 8.1 8.0 8.0 8.0 29 7.9 7.9 8.1 8.0 8.1 8.0 8.1 8.0

30 7.9 7.9 8.0 8.1 8.0 7.9 7.9 7.9 30 7.9 7.9 8.1 7.9 8.0 8.0 8.0 8.0

31 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 31 8.0 8.0 8.2 7.9 8.1 8.0 8.0 7.9

32 32 8.0 8.0 8.1 7.9 8.0 8.0 8.0 8.0

27 440 455 330 556 661 709 1006 1023 27 477 481 348 565 657 796 984 1007

28 437 458 321 560 660 811 1008 1119 28 483 490 331 550 657 783 988 989

29 427 451 314 535 637 778 980 987 29 464 465 319 545 627 758 944 960

30 421 451 311 539 640 785 992 990 30 452 457 336 552 612 750 936 945

31 434 457 312 539 636 781 987 992 31 440 454 323 546 645 758 949 986

32 32 450 467 325 550 630 760 940 970

27 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 27 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3

28 7.2 7.3 7.2 7.2 7.2 7.2 7.2 7.2 28 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3

29 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 29 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3

30 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 30 7.3 7.1 7.3 7.3 7.3 7.3 7.3 7.3

31 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 31 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3

32 32 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3

27 24 24 24 24 24 24 24 24 27 24 24 24 24 24 24 24 24

28 25 24 25 25 25 25 25 25 28 24 24 24 24 24 24 24 24

29 24 24 24 24 24 24 24 24 29 24 24 24 24 24 24 24 24

30 24 24 24 24 24 24 24 24 30 24 24 24 24 24 24 24 24

31 24 24 24 24 24 24 24 24 31 24 24 24 24 24 24 24 24

32 32 24 24 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

New Solutions Old Solutions
Lab CTL 
20 ug/L

Lab CTL 
20 ug/L

pH (units) pH (units)

Conductance (µS/cm) Conductance (µS/cm)

Comments: 

Dissolved Oxygen (mg/L) (40-100% saturation) Dissolved Oxygen (mg/L) (40-100% saturation)

Temperature (oC) Temperature (oC)



Fathead Minnow Bench Sheet

Written by JP on 2015/05/01 HydroQual Laboratories Ltd. File: FM 32 Day termination
F063

Method FMD 32 Day ELS Client NAU104 Sample: 15-1641 Site Control: 15-1640

Conc. 

Lab CTL

Fish Length 
(mm) Fish Length 

(mm) Fish Length 
(mm) Fish Length 

(mm) 
1 8 1 7 1 8 1 9

2 8 2 9 2 8 2 7

3 10 3 9 3 8 3 8

4 9 4 8 4 8 4 8

5 8 5 7 5 7 5 9

6 9 6 9 6 6 6 11

7 9 7 9 7 7 7 8

8 10 8 9 8 7 8 6

9 8 9 8 9 7 9 7

10 9 10 8 10 8 10 9

11 7 11 7 11 10 11 9

12 7 12 8 12 6 12 7

13 7 13 6 13 7 13 10

14 - 14 - 14 9 14 -

15 - 15 - 15 - 15 -

Fish Length 
(mm) Fish Length 

(mm) Fish Length 
(mm) Fish Length 

(mm) 
1 6 1 9 1 8 1 8

2 6 2 8 2 8 2 10

3 7 3 9 3 9 3 4

4 10 4 8 4 11 4 6

5 10 5 9 5 11 5 11

6 10 6 7 6 8 6 9

7 11 7 11 7 9 7 9

8 - 8 8 8 9 8 11

9 - 9 10 9 11 9 10

10 - 10 10 10 10 10 10

11 - 11 10 11 6 11 10

12 - 12 - 12 7 12 7

13 - 13 - 13 11 13 9

14 - 14 - 14 - 14 -

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

Replicate A Replicate B Replicate C Replicate D

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 Normal Normal

Normal Normal Normal Normal

Normal Normal Normal Normal

Normal Normal Normal Normal

Normal Normal Normal Normal

Normal Normal Normal Normal

- - - -

- - Normal -

Comments 

Lab CTL 
20 ug/L

Replicate A Replicate B Replicate C Replicate D
Normal/ 

Abnormal 
Normal/ 

Abnormal 
Normal/ 

Abnormal 

Normal Normal Normal Normal

Normal/ 
Abnormal 

Normal Normal Abnormal 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 Normal

Comments 
- - - -



Fathead Minnow Bench Sheet

Written by JP on 2015/05/01 HydroQual Laboratories Ltd. File: FM 32 Day termination
F063

Method FMD 32 Day ELS Client NAU104 Sample: 15-1641 Site Control: 15-1640

Conc. 
SITE 
CTL

Fish Length 
(mm) Fish Length 

(mm) Fish Length 
(mm) Fish Length 

(mm) 
1 9 1 7 1 6 1 8

2 9 2 8 2 6 2 9

3 12 3 8 3 7 3 8

4 10 4 9 4 10 4 8

5 9 5 10 5 10 5 7

6 9 6 10 6 8 6 11

7 7 7 8 7 10 7 7

8 9 8 10 8 8 8 10

9 11 9 7 9 9 9 9

10 8 10 9 10 8 10 10

11 - 11 9 11 9 11 9

12 - 12 8 12 7 12 -

13 - 13 8 13 10 13 -

14 - 14 - 14 - 14 -

15 - 15 - 15 - 15 -

30%

Fish Length 
(mm) Fish Length 

(mm) Fish Length 
(mm) Fish Length 

(mm) 
1 8 1 10 1 11 1 9

2 8 2 10 2 9 2 9

3 9 3 10 3 8 3 10

4 8 4 9 4 10 4 9

5 10 5 12 5 9 5 8

6 10 6 10 6 9 6 8

7 10 7 9 7 10 7 12

8 8 8 9 8 11 8 8

9 9 9 9 9 11 9 8

10 9 10 9 10 - 10 10

11 9 11 9 11 - 11 8

12 11 12 10 12 - 12 9

13 10 13 - 13 - 13 8

14 10 14 - 14 - 14 -

15 10 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

Normal Normal Abnormal F Normal

Normal Normal Abnormal S Normal

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/ 
Abnormal 

Normal/ 
Abnormal 

Normal/ 
Abnormal 

Normal/ 
Abnormal 

Normal Normal Normal Normal

- - - -
Comments 

Replicate A Replicate B Replicate C Replicate D

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 

Normal - - -

Normal - - -



Fathead Minnow Bench Sheet

Written by JP on 2015/05/01 HydroQual Laboratories Ltd. File: FM 32 Day termination
F063

Method FMD 32 Day ELS Client NAU104 Sample: 15-1641 Site Control: 15-1640

Conc. 
44%

Fish Length 
(mm) Fish Length 

(mm) Fish Length 
(mm) Fish Length 

(mm) 
1 8 1 8 1 7 1 10

2 10 2 7 2 8 2 5

3 11 3 9 3 9 3 8

4 8 4 8 4 8 4 7

5 8 5 9 5 8 5 7

6 9 6 10 6 8 6 9

7 7 7 8 7 9 7 10

8 8 8 8 8 9 8 8

9 8 9 8 9 7 9 6

10 8 10 8 10 9 10 10

11 9 11 9 11 8 11 9

12 9 12 9 12 8 12 9

13 8 13 8 13 8 13 9

14 9 14 - 14 8 14 -

15 - 15 - 15 - 15 -

67%A

Fish Length 
(mm) Fish Length 

(mm) Fish Length 
(mm) Fish Length 

(mm) 
1 9 1 8 1 8 1 9

2 10 2 9 2 9 2 9

3 9 3 9 3 9 3 9

4 8 4 9 4 8 4 9

5 8 5 8 5 9 5 7

6 11 6 9 6 9 6 7

7 9 7 8 7 8 7 9

8 8 8 9 8 9 8 7

9 9 9 9 9 9 9 7

10 9 10 7 10 8 10 8

11 9 11 8 11 9 11 9

12 9 12 10 12 9 12 9

13 9 13 10 13 8 13 9

14 - 14 9 14 - 14 9

15 - 15 8 15 - 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

Replicate A Replicate B Replicate C Replicate D

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 Normal Normal

Normal Normal Normal Normal

Normal Normal Normal Normal

Normal - Normal -

- - - -

Normal Normal Normal Normal

Normal Normal Normal Normal

Comments 

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

Normal Normal Normal Normal

- Normal - Normal
Comments 

Normal Normal Normal Normal

- Normal - Normal



Fathead Minnow Bench Sheet

Written by JP on 2015/05/01 HydroQual Laboratories Ltd. File: FM 32 Day termination
F063

Method FMD 32 Day ELS Client NAU104 Sample: 15-1641 Site Control: 15-1640

Conc. 
100%A

Fish Length 
(mm) Fish Length 

(mm) Fish Length 
(mm) Fish Length 

(mm) 
1 8 1 9 1 9 1 8

2 9 2 9 2 9 2 9

3 10 3 8 3 7 3 9

4 9 4 10 4 8 4 9

5 10 5 9 5 9 5 9

6 11 6 6 6 10 6 10

7 8 7 7 7 8 7 7

8 10 8 8 8 8 8 7

9 9 9 9 9 8 9 9

10 10 10 10 10 7 10 9

11 - 11 8 11 7 11 9

12 - 12 10 12 9 12 7

13 - 13 8 13 9 13 9

14 - 14 8 14 8 14 7

15 - 15 8 15 8 15 -

Conc. 

100%B
Fish Length 

(mm) Fish Length 
(mm) Fish Length 

(mm) Fish Length 
(mm) 

1 8 1 9 1 9 1 11

2 11 2 10 2 9 2 10

3 10 3 8 3 10 3 8

4 8 4 10 4 9 4 8

5 8 5 10 5 9 5 10

6 9 6 7 6 10 6 10

7 8 7 7 7 10 7 10

8 10 8 8 8 9 8 9

9 11 9 9 9 10 9 10

10 10 10 9 10 8 10 7

11 9 11 9 11 11 11 -

12 11 12 10 12 8 12 -

13 8 13 9 13 8 13 -

14 - 14 10 14 7 14 -

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

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 Normal Normal

- Normal Normal -
Comments 

Test Termination 

- Normal Normal Normal

- Normal Normal Normal

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

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 Normal Normal

- - - -
Comments 

Normal Normal Normal -

- Normal Normal -



Organism Weights 
Bench Sheet

Nautilus Environmental (Calgary) File: Organism Wts-Bench

Client NAU104 Sample 15-1641 Organism FM
Site Control 15-1640

Initial Weight (mg) (dried pan)

Conc.  Lab CTL Site CTL 30% 44% 67% 100%A 100%B 

Replicate
a 965.89 985.23 955.63 989.91 984.47 932.81 939.52 934.10
b 975.93 1057.54 1006.06 973.71 1001.45 947.50 1016.34 921.68
c 964.63 1031.91 988.71 992.05 938.79 935.97 1005.95 934.03
d 996.14 1021.01 1000.17 1020.55 939.62 941.12 986.85 946.87
e

Final Weight (mg) (dried pan+organisms)

Conc.  Lab CTL Site CTL 30% 44% 67% 100%A 100%B 

Replicate
a 980.07 996.18 972.78 1007.23 1000.01 949.32 958.23 952.09
b 989.89 1073.09 1022.38 989.86 1016.28 963.28 1032.19 939.65
c 978.12 1048.66 1004.19 1007.76 953.96 952.17 1022.52 950.61
d 1008.76 1038.03 1014.73 1031.98 952.6 957.32 1003.67 963.37
e

 Lab CTL 
20 ug/L

 Lab CTL 
20 ug/L



Organism Weights 
Bench Sheet

Nautilus Environmental (Calgary) File: Organism Wts-Bench

Client NAU104 Sample 15-1641 Organism FM
Site Control 15-1640

Organism weight per replicate (mg)
Dose  Lab CTL Site CTL 30% 44% 67% 100%A 100%B 

replicate
a 14.18 10.95 17.15 17.32 15.54 16.51 18.71 17.99
b 13.96 15.55 16.32 16.15 14.83 15.78 15.85 17.97
c 13.49 16.75 15.48 15.71 15.17 16.2 16.57 16.58
d 12.62 17.02 14.56 11.43 12.98 16.2 16.82 16.5
e

Dry Weight per Fish (mg)
Dose  Lab CTL Site CTL 30% 44% 67% 100%A 100%B 

replicate
a 1.09 1.56 1.72 1.15 1.11 1.27 1.87 1.38
b 1.07 1.41 1.26 1.35 1.14 1.05 1.06 1.28
c 0.96 1.29 1.19 1.75 1.08 1.25 1.10 1.18
d 0.97 1.31 1.32 0.88 1.00 1.08 1.20 1.65

Average 1.02 1.39 1.37 1.28 1.08 1.16 1.31 1.38

 Lab CTL 
20 ug/L

 Lab CTL 
20 ug/L



 32 Day Fathead Minnow 
Data Summary 

Method FMD 32 Day ELS Client NAU104 Reference: 15-1640
 15-1641

Concentration: LAB CTL

replicate

a

b

c

d

Average

Concentration: LAB CTL 20 ug/L 

replicate

a

b

c

d

Average

Concentration: SITE CTL 

replicate

a

b

c

d

Average

Concentration: 30%

replicate

a

b

c

d

Average 98% 83% 82% 9 1.28 0%

93% 93% 87% 9 0.88 0%

100% 60% 60% 10 1.75 0%

100% 80% 80% 10 1.35 0%

100% 100% 100% 9 1.15 0%

Hatching Success Post Hatch Survival Cumulative Survival 
Average Length 

(mm)
Dry Weight per fish 

(mg)
Incidence of 
Deformities 

97% 81% 78% 9 1.37 4%

100% 73% 73% 9 1.32 0%

100% 87% 87% 8 1.19 15%

100% 87% 87% 9 1.26 0%

87% 77% 67% 9 1.72 0%

Hatching Success Post Hatch Survival Cumulative Survival 
Average Length 

(mm)
Dry Weight per fish 

(mg)
Incidence of 
Deformities 

98% 74% 73% 9 1.39 2%

100% 87% 87% 9 1.31 0%

100% 87% 87% 9 1.29 8%

100% 73% 73% 9 1.41 0%

93% 50% 47% 9 1.56 0%

Hatching Success Post Hatch Survival Cumulative Survival 
Average Length 

(mm)
Dry Weight per fish 

(mg)
Incidence of 
Deformities 

97% 91% 88% 8 1.02 0%

93% 93% 87% 8 0.97 0%

100% 93% 93% 8 0.96 0%

100% 87% 87% 8 1.07 0%

93% 93% 87% 8 1.09 0%

Hatching Success Post Hatch Survival Cumulative Survival 
Average Length 

(mm)
Dry Weight per fish 

(mg)
Incidence of 
Deformities 



 32 Day Fathead Minnow 
Data Summary 

Concentration: 44%

replicate

a

b

c

d

Average

Concentration: 67%

replicate

a

b

c

d

Average

Concentration: 100A%

replicate

a

b

c

d

Average

Concentration: 100B%

replicate

a

b

c

d

Average 100% 85% 85% 9 1.38 0%

100% 67% 67% 9 1.65 0%

100% 93% 93% 9 1.18 0%

100% 93% 93% 9 1.28 0%

100% 87% 87% 9 1.38 0%

Hatching Success Post Hatch Survival Cumulative Survival 
Average Length 

(mm)
Dry Weight per fish 

(mg)
Incidence of 
Deformities 

98% 91% 90% 9 1.31 0%

100% 93% 93% 8 1.20 0%

100% 100% 100% 8 1.10 0%

100% 100% 100% 9 1.06 0%

93% 71% 67% 9 1.87 0%

Hatching Success Post Hatch Survival Cumulative Survival 
Average Length 

(mm)
Dry Weight per fish 

(mg)
Incidence of 
Deformities 

100% 93% 93% 9 1.16 0%

100% 100% 100% 8 1.08 0%

100% 87% 87% 9 1.25 0%

100% 100% 100% 9 1.05 0%

100% 87% 87% 9 1.27 0%

Hatching Success Post Hatch Survival Cumulative Survival 
Average Length 

(mm)
Dry Weight per fish 

(mg)
Incidence of 
Deformities 

98% 92% 90% 8 1.08 0%

93% 93% 87% 8 1.00 0%

100% 93% 93% 8 1.08 0%

100% 87% 87% 8 1.14 0%

100% 93% 93% 9 1.11 0%

Hatching Success Post Hatch Survival Cumulative Survival 
Average Length 

(mm)
Dry Weight per fish 

(mg)
Incidence of 
Deformities 



Warning Chart
Fathead minnow

Page 26 of 27

Test Method: 7 days Fathead minnow Survival and Growth Test (7 treatments plus a control)
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: 3 replicates
age of test organisms: <24 hours organisms per replicate: 10

condition prior to test initiation: normal feeding: twice daily
batch number: 20151207FMELS 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): 7.0

conductance (µS/cm): 447
dissolved oxygen (mg/L): 9.5

NH4
+ (mg/L): <0.1

hardness (mg CaCO3/L): 218
alkalinity (mg CaCO3/L): 136

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

toxicant Sodium Chloride (NaCl)
started on 2015/12/13 ended on 2015/12/20

Result (7 d LC50): 2.91 log (mg NaCl/L); geometric mean
Confidence Limits (95%) lower 2.83 upper 2.98

mean 2.92 sd 0.08 cv(%): 12.3
lower upper

warning limits (±2 sd) 2.76 3.08 (95% confidence limits)
control limits (±3 sd) 2.68 3.16 (99% confidence limits)

started on 2015/12/13 ended on 2015/12/20
Result (7 d IC25): 2.66 log (mg NaCl/L); geometric mean

Confidence Limits (95%) lower 2.31 upper 2.77

mean 2.80 sd 0.13 cv(%): 20.3
lower upper

warning limits (±2 sd) 2.54 3.07 (95% confidence limits)
control limits (±3 sd) 2.40 3.20 (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: 02Mar-1615:27(p1of4) 

Test Code: 16ooob I 09-777 4-6095 

Fathead Minnow 32Md Survival and Growth Test Nautilus Environmental 

Batch ID: 14-9164-8459 Test Type: Survival-Development-Growth Analyst: Jeslin Wijaya 

Start Date: 08 Dec-15 Protocol: ASTM E1241-05 (2013) Diluent: GH_ER2 

Ending Date: 09 Jan-16 Species: Pimephales promelas Brine: 

Duration: 32d Oh Source: Aquatox, AR Age: 

Sample ID: 03-0241-6687 Code: EV_ER4(ammended Client: Teck Coal 

Sample Date: 30 Nov-15 08:45 Material: Water Sample Project: 

Receive Date: 01 Dec-1511:10 Source: Teck Coal (TECK COAL} 

Sample Age: 7d 15h (-1.3 'C} Station: EV _ER4_WS_2015-11-30_N 

Comparison Summary 

Analysis ID Endpoint NOEL LOEL TOEL PMSD TU Method 

07-5688-4050 Hatched Rate 0 >O NA Fisher Exact Test 
11-0820-5489 Length-mm a >O 8.52o/o Equal Variance t Two-Sample Test 
13-0525-5060 Mean Dry Biomass-mg a >O 9.38o/o Equal Variance t Two-Sample Test 

19-6368-7794 Proportion Normal 0 >O NA Fisher Exact Test 
07-7485-7106 Survival Rate a >O NA Fisher Exact Test 

Point Estimate Summary 

Analysis ID Endpoint Level % 95o/o LCL 95o/o UCL TU Method 

05-7789-9551 Hatched Rate EC5 >100 NIA NIA <1 Linear Interpolation (JCPIN) 

EC10 >100 NIA NIA <1 
EC15 >100 NIA NIA <1 

EC20 >100 NIA NIA <1 

EC25 >100 NIA NIA <1 

EC40 >100 NIA NIA <1 

EC50 >100 NIA NIA <1 
19-9633-0359 Length-mm IC5 >100 NIA NIA <1 Linear Interpolation (ICPIN} 

IC10 >100 NIA NIA <1 

IC15 >100 NIA NIA <1 
IC20 >100 N/A N/A <1 
IC25 >100 NIA NIA <1 
IC40 >100 N/A NIA <1 
IC50 >100 N/A NIA <1 

21-3619-4414 Mean Dry Biomass-mg !CS >100 NIA N/A <1 Linear Interpolation (ICPIN} 
IC10 >100 NIA NIA <1 

IC15 >100 NIA NIA <1 
IC20 >100 NIA NIA <1 
IC25 >100 NIA NIA <1 
IC40 >100 NIA NIA <1 
IC50 >100 NIA N/A <1 

10-5018-5589 Proportion Normal EC5 >100 NIA NIA <1 linear Interpolation (lCPIN) 
EC10 >100 NIA NIA <1 
EC15 >100 NIA NIA <1 
EC20 >100 NIA NIA <1 
EC25 >100 NIA NIA <1 
EC40 >100 NIA NIA <1 
EC50 >100 NIA NIA <1 

18-9927-5080 Survival Rate EC5 >100 NIA NIA <1 Linear Interpolation (!CPJN) 
EC10 >100 NIA NIA <1 
EC15 >100 NIA NIA <1 
EC20 >100 N/A NIA <1 
EC25 >100 NIA NIA <1 
EC40 >100 NIA NIA <1 
EC50 >100 NIA NIA <1 

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



CETIS Summary Report 

Fathead Minnow 32-d Survival and Growth Test 

Hatched Rate Summary 
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Mean Dry Biomass-mg Summary 
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Proportion Normal Summary 
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Survival Rate Summary 
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Control Type Count 
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CETIS'M v1.8.7.16 

Report Date: 02 Mar-1615:27 (p 2 of 4) 
16ooob I 09-777 4-6095 Test Code: 

Max 

Max 

9.3 
9.08 
8.38 
9.78 
8.57 
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9.4 

Max 
1.143 
1.135 
0.9453 
1.155 
1.036 
1.101 
1.247 

Max 

Max 
0.8667 
0.8667 
0.9333 
1 

0.9333 

Nautilus Environmental 

Std Err 

0.03333 
0.01667 
0.01925 
0.01667 

Std Dev 

0.06667 
0.03333 
0.03849 
0.03333 

0.01667 0.03333 
0 0 
0.008333 0.02357 

CVo/o 

6.9%) 
3.39o/o 
3.98o/o 
3.39o/o 
3.39o/o 

O.Oo/o 
2.38% 

Std Err Std Dev CV% 

0.2115 
0.1155 

0.4231 4.85% 
0.231 

0.1845 0.369 
2.61 o/o 
4.58°/o 

4.32°/o 
2.26%1 
2.86°/o 
5.05% 

0.2037 0.4075 
0.09407 0.1881 
0.1239 0.2478 
0.1587 0.4489 

Std Err 

0.03706 
0.09395 
0.02304 
0.08577 

Std Dev 

0.07413 
0.1879 
0.04607 
0.1715 

CV% 

7.0o/o 
18.7% 

5.1% 
16.98o/o 

0.03792 0.07584 7.78% 
0.00999 0.01998 1.85% 
0.02304 0.06517 5.71% 

Std Err 

0.03846 
0.01923 
0 

0 
0 
0 
0 

Std Err 

0.05 
0.09428 
0.01667 
0.08333 
0.01925 

Std Dev 

0.07692 
0.03846 
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0 
0 
0 
0 

CVo/o 

8.0o/o 
3.92°/o 

0.0o/o 

0.0% 

0.0% 
0.0°/o 
0.0% 

Std Dev CV% 

0.1 12.77% 

0.1886 25.71% 
0.03333 3. 77% 
0.1667 20.41% 
0.03849 4.28% 

%Effect 

0.0o/o 
-1.72% 
0.0°/o 
-1.72% 
-1.72o/o 
-3.45o/o 
-2.59°/o 

o/oEffect 

0.0%1 
-1.55o/o 
7.51% 
-8.09o/o 

4.47o/o 
0.54o/o 
-2.04% 

o/oEffect 

0.0% 
5.1°/o 
14.58o/o 
4.57% 
7.86o/o 
-1.86o/o 
-7.85% 

0/oEffect 

0.0% 
-2.0% 

-4.0% 
-4.0% 

-4.0% 

-4.0% 
-4.0% 

%Effect 

0.0% 
6.38°/o 
-12.77% 

-4.26% 

-14.89% 

0.03849 0.07698 8.25% -19.15% 
0.04787 0.1354 15.47% -11.7% 

Analyst:. __ _ 



CETIS Summary Report Report Date: 02 Mar-1615:27 (p 3 of 4) 

Test Code: 16ooob I 09-777 4-6095 

Fathead Minnow 32-d Survival and Growth Test Nautilus Environmental 

Hatched Rate Detail 

C-% Control Type Rep 1 Rep2 Rep3 Rep4 Rep 5 Rep 6 Rep 7 Rep 8 

0 Dilution Water 0.8667 1 1 1 
0 Lab Water 0.9333 1 
0 Negative Control 0.9333 0.9333 
30 1 0.9333 
44 0.9333 
67 
100 0.9333 

Length-mm Detail 

C-o/o Control Type Rep 1 Rep 2 Rep 3 Rep4 Rep 5 Rep 6 Rep 7 Rep 8 
0 Dilution Water 9.3 8.54 8.31 8.73 
0 Lab Water 8.57 9 9.08 8.77 
0 Negative Control 8.38 8 7.57 8.31 
30 9.27 9.73 9.78 8.92 
44 8.57 8.38 8.14 8.23 
67 9 8.67 8.62 8.4 
100 9.4 8.47 8.27 8.43 9.31 8.93 9.07 9.3 

Mean Dry Biomass-mg Detail 

C-o/o Control Type Rep 1 Rep 2 Rep 3 Rep4 Rep 5 Rep 6 Rep 7 Rep 8 
0 Dllution Water 1.143 1.088 1.032 0.9707 
0 Lab Water 0.73 1.037 1.117 1.135 
0 Negative Control 0.9453 0.9307 0.8993 0.8413 
30 1.155 1.077 1.047 0.762 
44 1.036 0.9887 1.011 0.8653 
67 1.101 1.052 1.08 1.08 
100 1.247 1.057 1.105 1.121 1.199 1.198 1.105 1.1 

Proportion Normal Detail 

C-% Control Type Rep 1 Rep2 Rep 3 Rep4 Rep 5 Rep6 Rep 7 Reps 
0 Dilution Water 1 0.8462 1 
0 Lab Water 0.9231 
0 Negative Control 1 

30 1 
44 

67 
100 

Survival Rate Detail 

C-% Control Type Rep 1 Rep2 Rep 3 Rep4 Rep 5 Reps Rep 7 Rep 8 
0 Dilution Water 0.6667 0.8667 0.8667 0.7333 
0 Lab Water 0.4667 0.7333 0.8667 0.8667 
0 Negative Control 0.8667 0.8667 0.9333 0.8667 
30 1 0.8 0.6 0.8667 
44 0.9333 0.8667 0.9333 0.8667 
67 0.8667 1 0.8667 
100 0.6667 0.9333 0.8667 0.9333 0.9333 0.6667 

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



CETIS Summary Report Report Date: 02 Mar-1615:27 (p 4 of 4) 

Test Code: 1 sooob I 09-777 4-6095 

Fathead Minnow 32-d Survival and Growth Test Nautilus Environmental 

Hatched Rate Binomials 

C-0/o Control Type Rep 1 Rep2 Rep 3 Rep4 Rep5 Rep6 Rep 7 Rep 8 

0 Dilution Water 13/15 15/15 15/15 15/15 

0 Lab Water 14/15 15/15 15/15 15/15 

0 Negative Control 14/15 15/15 15/15 14/15 

30 15/15 15/15 15/15 14/15 

44 15/15 15/15 15/15 14115 
67 15/15 15/15 15/15 15/15 

100 14/15 15/15 15/15 15/15 15/15 15/15 15/15 15/15 

Proportion Normal Binomials 

C-o/o Control Type Rep 1 Rep2 Rep3 Rep4 Reps Rep 6 Rep 7 Rep 8 

0 Dilution Water 10/10 13/13 11/13 11/11 
0 Lab Water 7/7 11/11 12/13 13/13 

0 Negative Control 13/13 13/13 14/14 13/13 
30 15/15 12/12 9/9 13/13 
44 14/14 13/13 14/14 13/13 

67 13/13 15/15 13/13 15/15 
100 10/10 15/15 15/15 14/14 13/13 14/14 14/14 10/10 

Survival Rate Binomials 

C~o/o Control Type Rep 1 Rep 2 Rep 3 Rep4 Rep 5 Rep 6 Rep 7 Rep 8 

0 Dilution Water 10/15 13/15 13/15 11/15 
0 Lab Water 7/15 11/15 13/15 13/15 
0 Negative Control 13/15 13/15 14/15 13/15 
30 15/15 12/15 9/15 13/15 
44 14/15 13/15 14/15 13/15 
67 13/15 15/15 13/15 15/15 
100 10/15 15/15 15/15 14/15 13/15 14/15 14/15 10/15 

000-469-187-1 CET!S™ v1.8.7.16 Analyst: __ _ 



CETIS Analytical Report Report Date: 19 Feb-1615:03 (p 1 of 2) 

Test Code: 16ooob I 09-777 4-6095 

Fathead Minnow 32~d Survival and Growth Test Nautilus Environmental 

Analysis ID: 05-7789-9551 Endpoint: Hatched Rate CETIS Version: CETISv1 .8.7 

Analyzed: 19 Feb-1615:02 Analysis: Linear Interpolation (ICPIN) Official Results: Yes 

Batch ID: 14-9164-8459 Test Type: Survival-Development-Growth Analyst: Jeslin Wijaya 

Start Date: 08 Dec-15 Protocol: ASTM E1241-05 (2013) Diluent: GH_ER2 

Ending Date: 09Jan-16 Species: Pimephales promelas Brine: 

Duration: 32d Oh Source: Aquatox, AR Age: 

Sample ID: 03-0241-6687 Code: EV _ER4(ammended Client: Teck Coal 

Sample Date: 30 Nov-15 08:45 Material: Water Sample Project: 

Receive Date: 01 Dec-15 11 :10 Source: Teck Coal (TECK COAL) 

Sample Age: 7d 15h(-1.3°C) Station: EV_ER4_WS_2015-11-30_N 

Linear Interpolation Options 

X Transform Y Transform Seed Resamples Exp 95°/o CL Method 

Log(X+1) Linear 1354859 200 Yes Two-Point Interpolation 

Point Estimates 

Level % 9S% LCL 95o/o UCL TU 95% LCL 95°/o UCL 
EC5 >100 NIA NIA <1 NA NA 
EC10 >100 N/A NIA <1 NA NA 

EC15 >100 NIA N/A <1 NA NA 
EC20 >100 NIA NIA <1 NA NA 
EC25 >100 NIA N/A <1 NA NA 
EC40 >100 NIA NIA <1 NA NA 
EC50 >100 N/A N/A <1 NA NA 

Hatched Rate Summary Calculated Variate(A/B) 

C-0/o Control Type Count Mean Min Max Std Err Std Dev CV% %Effect A B 
0 Dilution Water 4 0.9667 0.8667 1 0.03333 0.06667 6.9% 0.0% 58 60 
30 4 0.9833 0.9333 0.01667 0.03333 3.39% -1.72°/o 59 60 
44 4 0.9833 0.9333 0.01667 0.03333 3.39% -1.72% 59 60 
67 4 0 0 0.0%) -3.45°/o 60 60 
100 8 0.9917 0.9333 0.008333 0.02357 2.38% -2.59o/o 119 120 

Hatched Rate Detail 

C-0/o Control Type Rep 1 Rep 2 Rep3 Rep4 Reps Rep 6 Rep 7 Rep 8 
0 Dilution Water 0.8667 1 1 1 

30 0.9333 
44 0.9333 
67 1 
100 0.9333 

Hatched Rate Binomials 

C-% Control Type Rep 1 Rep 2 Rep3 Rep 4 Reps Rep 6 Rep? Rep 8 
0 Dilution Water 13115 15/15 15/15 15/15 
0 Lab Water 14115 15/15 15/15 15115 
0 Negative Control 14/15 15/15 15/15 14/15 
30 15/15 15115 15/15 14/15 
44 15/15 15115 15115 14115 
67 15/15 15/15 15/15 15115 
100 14/15 15/15 15115 15115 15115 15/15 15115 15115 

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



CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 05-7789-9551 Endpoint: Hatched Rate 
Analyzed: 19 Feb-1615:02 Analysis: Linear Interpolation (ICPIN) 

Graphics 
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000-469-187" 1 CETIS'M v1.8.7.16 

Report Date: 

Test Code: 

19 Feb-1615:03 (p 2 of 2) 

16000b I 09-777 4-6095 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: __ _ 



CETIS Analytical Report Report Date: 

Test Code: 

01 Mar-1614:59 (p 1 of 1) 

16000b I 09-777 4-6095 

Fathead Minnow 32-d Survival and Growth Test Nautilus Environmental 

Analysis ID: 07-5688-4050 Endpoint: Hatched Rate CETIS Version: CETISv1.8.7 

Analyzed: 01 Mar-16 14:57 Analysis: Single 2x2 Contingency Table Official Results: Yes 

Batch ID: 14-9164-8459 Test Type: Survival-Development-Growth Analyst: Jeslin Wijaya 

Start Date: 08 Dec-15 Protocol: ASTM E1241-05 (2013) Diluent: GH_ER2 

Ending Date: 09 Jan-16 Species: Pimephales promelas Brine: 

Duration: 32d Oh Source: Aquatox. AR Age: 

Sample ID: 03-0241-6687 Code: EV _ER4(ammended Client: Teck Coal 

Sa mp le Date: 30 Nov-15 08:45 Material: Water Sample Project: 
Receive Date: 01 Dec-1511:10 Source: Teck Coal (TECK COAL) 

Sample Age: 7d 15h (-1.3 °C) Station: EV _ER4_WS_2015-11-30_N 

Data Transform Zeta Alt Hyp Trials Seed Test Result 

Untransformed C<>T NA NA Passes hatched rate 

Fisher Exact Test 

Control VS Control Test Stat P-Value P-Type Decision(a:S%1) 

Negative Control Dilution Water 

Data Summary 

C-°!o Control Type NR 

0 Dilution Water 58 
0 Negative Contr 58 

Hatched Rate Detail 

C-% Control Type Rep 1 

O Dilution Water 0.8667 

0 Negative Control 0.9333 

Hatched Rate Binomials 

C-% 

0 

0 

0 

Graphics 

.. 
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000-469-187 -2 

Control Type 

Dilution Water 

Lab Water 

Rep 1 

13/15 

14/15 

Negative Control 14/15 

• 

, .• 

1 

R 

2 

2 

Rep2 

1 

1 

Rep 2 

15/15 

15/15 

15/15 

1.0000 Exact Non-Significant Effect 

NR+ R Prop NR Prop R %Effect 

60 0.9667 0.03333 0.0°/o 
60 0.9667 0.03333 0.0% 

Rep 3 Rep4 

1 1 

0.9333 

Rep3 Rep4 

15/15 15/15 

15/15 15/15 

15/15 14/15 

• 

CETIS'M v1.8.7.16 Analyst: __ _ 



CETIS Analytical Report Report Date: 19 Feb-1612:54 (p 1 of 2) 

Test Code: 16000b I 09-777 4-6095 

Fathead Minnow 32-d Survival and Growth Test Nautilus Environmental 

Analysis ID: 18-9927-5080 Endpoint: Survival Rate CETIS Version: CETISv1.8.7 

Analyzed: 19 Feb-1611:55 Analysis: Linear Interpolation (ICPIN} Official Results: Yes 

Batch ID: 14-9164-8459 Test Type: Survival-Development-Growth Analyst: Jes!in Wijaya 
Start Date: 08 Dec-15 Protocol: ASTM E1241-05 (2013) Diluent: GH_ER2 

Ending Date: 09 Jan-16 Species: Pimephales promelas Brine: 
Duration: 32d Oh Source: Aquatox, AR Age: 

Sample ID: 03-0241-6687 Code: EV _ER4(ammended Client: Teck Coal 

Sample Date: 30 Nov-15 08:45 Material: Water Sample Project: 
Receive Date: 01 Dec-1511:10 Source: Teck Coal (TECK COAL} 

Sample Age: 7d 15h (-1.3 'C) Station: EV _ER4_WS_2015-11-30_N 

Linear Interpolation Options 

X Transform YTransform Seed Resamples Exp 95°lo CL Method 

Log(X+1} Linear 1457863 200 

Point Estimates 

Level % 95°/o LCL 95% UCL TU 
EC5 >100 NIA NIA <1 
EC10 >100 NIA NIA <1 

EC15 >100 NIA NIA <1 
EC20 >100 NIA NIA <1 
EC25 >100 NIA NIA <1 

EC40 >100 NIA NIA <1 
EC50 >100 NIA NIA <1 

Survival Rate Summary 

C-%1 Control Type Count Mean 
0 DHution Water 4 0.7833 
30 4 0.8167 
44 4 0.9 
67 4 0.9333 
100 8 0.875 

Survival Rate Detail 

C-°!o Control Type Rep 1 Rep 2 
0 Dilution Water 0.6667 0.8667 

30 0.8 
44 0.9333 0.8667 

67 0.8667 
100 0.6667 

Survival Rate Binomials 

C-0/o Control Type Rep 1 Rep2 
0 Dilution Water 10115 13115 

0 Lab Water 7115 11115 
0 Negative Control 13/15 13115 
30 15115 12115 
44 14115 13115 
67 13115 15115 
100 10115 15115 

000-469-187 -1 

Yes Two-Point Interpolation 

95% LCL 95% UCL 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

Calculated Variate{A/B} 

Min Max Std Err Std Dev CV%, 
0.6667 0.8667 0.05 0.1 12.77°/o 
0.6 0.08333 0.1667 20.41% 
0.8667 0.9333 0.01925 0.03849 4.28% 
0.8667 0.03849 0,07698 8.25% 
0.6667 0.04787 0.1354 15.47% 

Rep3 Rep4 Reps Rep 6 Rep7 

0.8667 0.7333 

0.6 0.8667 

0.9333 0.8667 

0.8667 1 

0.9333 0.8667 0.9333 0.9333 

Rep3 Rep4 Reps Rep 6 Rep 7 

13115 11115 

13115 13115 

14115 13115 

9115 13115 

14115 13115 

13115 15115 

15115 14115 13115 14115 14115 

CETIS™ v1.8.7.16 

%Effect A 

0.0% 47 

-4.26% 49 

-14.89%.1 54 

-19.15% 56 

-11.7% 105 

Rep 8 

0.6667 

Reps 

10115 

Analyst: __ _ 
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CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 18-9927-5080 Endpoint: Survival Rate 
Analyzed: 19 Feb-1611:55 Analysis: Linear Interpolation (ICPIN) 
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000-469-187 -1 CETIS'M v1.8.7.16 

Report Date: 

Test Code: 

19 Feb-16 12:54 (p 2 of 2) 

16000b I 09-777 4-6095 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: __ _ jl'{, 
QA: 1-1·-1'1 I 

1-.P P. M 



CETIS Analytical Report Report Date: 01 Mar-1615:00 (p 1 of 1) 
Test Code: 16000b I 09-7774-6095 

Fathead Minnow 32-d Survival and Growth Test Nautilus Environmental 

Analysis ID: 07-7485-7106 
Analyzed: 01Mar-1615:00 

Batch ID: 14-9164-8459 

Start Date: 08 Dec-15 

Ending Date: 09 Jan-16 

Duration: 32d Oh 

Sample ID: 03-0241-6687 

Sa mp le Date: 30 Nov-15 08:45 

Receive Date: 01 Dec-1511:10 

Sample Age: 7d 15h (-1.3 'C) 

Data Transform Zeta 
Untransformed 

Fisher Exact Test 

Control vs Control 
Negative Control Dilution Water 

Data Summary 

C-% Control Type NR 
0 Dilution Water 47 
0 Negative Contr 53 

Survival Rate Detail 

C-o/o Control Type Rep 1 

Endpoint: Survival Rate 

Analysis: Single 2x2 Contingency Table 

Test Type: Survival-Development-Growth 

Protocol: ASTM E1241-05 (2013) 

Species: Pimephales promelas 

Source: Aquatox, AR 

Code: EV_ER4(ammended 

Material: Water Sample 

Source: Teck Coal (TECK COAL) 

Station: EV _ER4_WS_2015-11-30_N 

Alt Hyp Trials Seed 

C <>T NA NA 

CETIS Version: CET1Sv1.8.7 
Official Results: Yes 

Analyst: Jeslin Wijaya 

Diluent: GH_ER2 

Brine: 

Age: 

Client: Teck Coal 

Project: 

Test Result 

Passes survival rate 

Test Stat P-Value P·Type Oecision(a:S0/11} 

0.2201 0.2201 Exact Non-Significant Effect 

R NR+R Prop NR Prop R °loEffect 

13 60 0.7833 0.2167 11.32°/o 

7 60 0.8833 0.1167 0.00/o 

Rep2 Rep 3 Rep4 
0 Dilution Water 0.6667 0.8667 0.8667 0.7333 
0 Negative Control 0.8667 0.8667 0.9333 0.8667 

Survival Rate Binomials 

C-0/11 Control Type Rep 1 Rep2 Rep3 Rep4 
0 Dilution Water 10115 13115 13/15 11/15 
0 Lab Water 7/15 11115 13115 13115 
0 Negative Control 13/15 13/15 14/15 13/15 

Graphics 

000-469-187-2 CETIS™ v1.8.7.16 Analyst: __ _ 



CETIS Analytical Report 

Fathead Minnow 32~d Survival and Growth Test 

Analysis ID: 21-3619-4414 
Analyzed: 19 Feb-16 12:06 

Batch ID: 

Start Date: 

14-9164-8459 

08 Dec-15 

Ending Date: 09 Jan-16 

Duration: 32d Oh 

Sample ID: 03-0241-6687 

Sample Date: 30 Nov-15 08:45 

Receive Date: 01 Dec-1511:10 

Sample Age: 7d 15h (-1.3 °C) 

Linear Interpolation Options 

Endpoint: Mean Ory Biomass-mg 
Analysis: Linear Interpolation (ICPlN) 

Test Type: Survival-Development-Growth 
Protocol: ASTM E1241-05 (2013) 

Species: Pimephales promelas 

Source: Aquatox, AR 

Code: 

Material: 
Source: 
Station: 

EV _ER4(ammended 

Water Sample 

Teck Coal (TECK COAL) 

EV _ER4_WS_2015-11-30_N 

Report Date: 

Test Code: 

19 Feb-1612:54 (p 1 of 1) 

16000b I 09-777 4-6095 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: Jes!in Wljaya 
Diluent: GH_ER2 

Brine: 

Age: 

Client: Teck Coal 

Project: 

X Transform Y Transform Seed Resamples Exp 95% CL Method 
Log(X+1) Linear 1041114 200 

Point Estimates 

Level % 95o/o LCL 95% UCL TU 
IC5 >100 NIA NIA <1 
IC10 >100 NIA NIA <1 
IC15 >100 NIA NIA <1 
IC20 >100 NIA NIA <1 
IC25 >100 NIA NIA <1 
IC40 >100 NIA NIA <1 
IC50 >100 NIA NIA <1 

Mean Dry Biomass-mg Summary 

C-% Control Type Count Mean 
0 Dilution Water 4 1.059 
30 4 1.01 
44 4 0.9753 
67 4 1.078 
100 8 1.142 

Mean Ory Biomass-mg Detail 

C-% Control Type Rep 1 Rep2 
0 Dilution Water 1.143 1.088 
30 1.155 1.077 
44 1.036 0.9887 
67 1.101 1.052 
100 1.247 1.057 

Graphics 

... ---
-----·---- .. ----

000-469-187-1 

Yes Two-Point Interpolation 

95o/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 CVO/c, 
0.9707 1.143 0.03706 0.07413 7.0% 
0.762 1.155 0.08577 0.1715 16.98°/o 
0.8653 1.036 0.03792 0.07584 7.78% 
1.052 1.101 0.009989 0.01998 1.85% 
1.057 1.247 0.02304 0.06517 5.71% 

Rep 3 Rep4 Reps Rep6 Rep? 
1.032 0.9707 

1.047 0.762 
1.011 0.8653 

1.08 1.08 

1.105 1.121 1.199 1.198 1.105 

---·· 

CETIS'M v1.8.7.16 

%Effect 
O.Oo/o 
4.57% 
7.86°/o 
-1.86% 
-7.85% 

Reps 

1.1 

Analyst: __ _ QA JGi-- . I 
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CETIS Analytical Report Report Date: 

Test Code: 

02 Mar-1614:56 (p 1 of 1) 
16ooob I 09-777 4-6095 

Fathead Minnow 32-d Survival and Growth Test Nautilus Environmental 

Analysis ID: 13-0525-5060 Endpoint: Mean Dry Biomass-mg 
Analyzed: 02 Mar-1614:55 Analysis: Parametric-Two Sample 

Batch ID: 14-9164-8459 Test Type: Survival-Development-Growth 
Start Date: 08 Dec-15 Protocol: ASTM E1241-05 (2013) 

Ending Date: 09 Jan-16 Species: Pimephales promelas 

Duration: 32d Oh Source: Aquatox, AR 

Sample ID: 03-0241-6687 Code: EV _ER4(ammended 

Material: Water Sample 

Source: Teck Coal (TECK COAL) 

Sample Date: 30 Nov-15 08:45 

Receive Date: 01 Dec-1511:10 

Sample Age: 7d 15h (-1.3 °C) Station: EV _ER4_WS_2015-11-30_N 

Data Transform Zeta 

Untransformed NA 

Equal Variance t Two-Sample Test 

Control vs Control 

Negative Control Dilution Water 

ANOVA Table 

Source 

Between 

Error 
Total 

Distributional Tests 

Attribute 

Variances 

Sum Squares 

0.04763768 
0.0228527 

0.07049038 

Test 

Variance Ratio F 

Alt Hyp Trials 

C>T NA 

Test Stat Critical 

-3.537 1.943 

Mean Square 

0.04763768 
0.003808784 

Test Stat 

2.588 
Distribution Shapiro-Wiik W Normality 0.9708 

Mean Dry Biomass-mg Summary 

C-o/o Control Type Count 

0 Dilution Water 4 
0 Negative Control 4 

Mean Dry Biomass-mg Detail 

C-% 

0 
0 

Graphics 

Control Type Rep 1 

Dilution Water 1.143 

Negative Control 0.9453 

:: ~ . 

Mean 

1.059 
0.9042 

Rep2 

1.088 

0.9307 

95% LCL 

0.9405 
0.8309 

Rep 3 

1.032 

0.8993 

Seed 

NA 

MSD OF 

0.085 6 

OF 

1 

6 
7 

Critical 

47.47 

0.6451 

95% UCL 

1.176 
0.9775 

Rep4 

0.9707 

0.8413 

P-Value 

0.9939 

F Stat 

12.51 

P-Value 

0.4554 

0.9041 

Median 

1.06 

0.915 

..,.,, 
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000-469-187-1 CETIS™ v1.8.7.16 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Jeslin Wijaya 
Diluent: GH_ER2 

Brine: 

Age: 

Client: Teck Coal 

Project: 

PMSD Test Result 

9.38% Passes mean dry biomass-mg 

P-Type Decision(a:5%) 

CDF Non-Significant Effect 

P-Value Decision(a:5%) 

0.0123 Significant Effect 

Decision(a:1°/,,) 

Equal Variances 

Norma! Distribution 

Min Max Std Err CV% %Effect 

0.9707 1.143 0.03706 7.0%.> 0.0% 

0.8413 0.9453 0.02304 5.1%) 14.58o/o 

• 
• 

• 

,, 

Analyst: __ _ 



CETIS Analytical Report Report Date: 02 Mar-1614:38 (p 1 of 1) 

1 sooob I 09-777 4-6095 Test Code: 

Fathead Minnow 32-d Survival and Growth Test Nautilus Environmental 

Analysis ID: 19-9633-0359 
Analyzed: 02 Mar-1614:37 

Batch ID: 

Start Date: 

14-9164-8459 

08 Dec-15 

Ending Date: 09 Jan-16 

Duration: 32d Oh 

Sample ID: 03-0241-6687 

Sample Date: 30 Nov-15 08:45 

Receive Date: 01 Dec-1511:10 

Sample Age: 7d 15h (-1.3 °C) 

Linear Interpolation Options 

X Transform Y Transform 
Log(X+1) Linear 

Point Estimates 

Level % 95% LCL 
IC5 >100 NIA 
IC10 >100 NIA 
IC15 >100 NIA 
IC20 >100 NIA 
IC25 >100 NIA 
IC40 >100 NIA 
IC50 >100 NIA 

Length-mm Summary 

C-% Control Type 
0 Dilution Water 
30 
44 
67 
100 

Length-mm Detail 

C-% Control Type 
0 Dilution Water 
30 

44 

67 

100 

Graphics 

'° l 
.-"•-, 

Endpoint: Length-mm 
Analysis: Linear Interpolation (ICP!N) 

Test Type: Survival-Development-Growth 
Protocol: ASTM E1241-05 (2013) 

Species: Pimepha!es promelas 

Source: Aquatox, AR 

Code: 

Material: 

Source: 
Station: 

EV _ER4(ammended 

Water Sample 
Teck Coal (TECK COAL) 

EV _ER4_WS_2015-11-30_N 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: Jes!in Wijaya 

Diluent: GH_ER2 

Brine: 

Age: 

Client: Teck Coal 

Project: 

Seed Resamples Exp 95% CL Method 

1243588 200 Yes Two-Point Interpolation 

95% UCL TU 95°/o LCL 95% UCL 
NIA <1 NA NA 
NIA <1 NA NA 
NIA <1 NA NA 
NIA <1 NA NA 
NIA <1 NA NA 
NIA <1 NA NA 
NIA <1 NA NA 

Calculated Variate 

Count Mean Min Max Std Err Std Dev CV% %Effect 
4 8.72 8.31 9.3 0.2115 0.4231 4.85°/o 0.0% 
4 9.425 8.92 9.78 0.2037 0.4075 4.32% -8.09% 
4 8.33 8.14 8.57 0.09408 0.1882 2.26o/o 4.47% 
4 8.672 8.4 9 0.1239 0.2478 2.86% 0.54% 
8 8.898 8.27 9.4 0.1587 0.4489 5.05°/o -2.04°/o 

Rep 1 Rep 2 Rep 3 Rep4 Rep 5 Rep6 Rep 7 Rep 8 
9.3 8.54 8.31 8.73 
9.27 9.73 9.78 8.92 
8.57 8.38 8.14 8.23 

9 8.67 8.62 8.4 
9.4 8.47 8.27 8.43 9.31 8.93 9.07 9.3 

f ~ • --·---·-G 
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000-469-187-1 CETIS'M v1.8.7.16 Analyst:. __ _ 



CETIS Analytical Report Report Date: 

Test Code: 

02 Mar-1614:38 (p 1 of 1) 

16000b I 09-777 4-6095 

Fathead Minnow 32-d Survival and Growth Test Nautilus Environmental 

Analysis ID: 11-0820-5489 Endpoint: Length-mm 
Analyzed: 02 Mar-1614:38 Analysis: Parametric-Two Sample 

Batch ID: 14-9164-8459 Test Type: Survival-Development-Growth 
Start Date: 08Dec-15 Protocol: ASTM E1241-05 (2013) 

Ending Date: 09 Jan-16 Species: Pimepha!es promelas 
Duration: 32d Oh Source: Aquatox, AR 

Sample ID: 03-0241-6687 Code: EV _ER4(ammended 

Sample Date: 30 Nov-15 08:45 Material: Water Sample 
Receive Date: 01 Dec-15 11 :10 Source: Teck Coal (TECK COAL) 

Sample Age: 7d 15h (-1.3 °C) Station: EV _ER4_WS_2015-11-30_N 

Data Transform Zeta Alt Hyp Trials 

Untransformed NA C<>T NA 

Equal Variance t Two-Sample Test 

Control vs Control Test Stat Critical 
Negative Control Dilution Water 2.333 2.447 

ANOVA Table 

Source Sum Squares Mean Square 
Between 0.8580496 0.8580496 
Error 0.9455 0.1575833 
Total 1.80355 

Distributional Tests 

Attribute Test Test Stat 
Variances Variance Ratio F 1.315 
Distribution Shapiro-Wilk W Normality 0.9715 

Length-mm Summary 

c-o/o Control Type Count 

0 Dilution Water 4 
0 Negative Control 4 

Length-mm Detail 

C-% 
0 

0 

Graphics 

Control Type Rep 1 

Dilution Water 9.3 

Negative Control 8.38 

Mean 

8.72 
8.065 

Rep 2 
8.54 

8 

95% LCL 

8.047 

7.478 

Rep 3 
8.31 

7.57 

·:f .. ~······················································~·'"··· 
~ ······················· ······················ .. ··············'"'"' ... 
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Seed 

NA 

MSD DF P-Value 

0.687 6 0.0584 

DF F Stat 

5.445 
6 

7 

Critical P-Value 

47.47 0.8275 
0.6451 0.9096 

95%1 UCL Median 

9.393 
8.652 

Rep4 

8.73 

8.31 

8.635 

8.155 

,, 

CETIS Version: CET1Sv1.8.7 

Official Results: Yes 

Analyst: Jes!in Wijaya 
Diluent: GH_ER2 

Brine: 
Age: 

Client: Teck Coal 

Project: 

PMSD Test Result 

8.52o/o Passes length-mm 

P-Type Decision{a:5°/o) 

CDF Non-Significant Effect 

P-Value Decision(a:5%) 

0.0584 Non-Significant Effect 

Decision{ a: 1°/o) 
Equal Variances 

Normal Distribution 

Min Max Std Err CV% 0/oEffect 

8.31 9.3 0.2115 4.85°/o 0.0% 
7.57 8.38 0.1845 4.58°/o 7.51% 

• 
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CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 10-5018-5589 

Analyzed: 

Batch ID: 

Start Date: 

19 Feb-16 12:29 

14-9164-8459 

08 Dec-15 

Ending Date: 09 Jan-16 

Duration: 32d Oh 

Sample ID: 03-0241-6687 

Sample Date: 30 Nov-15 08:45 

Receive Date: 01 Dec-1511:10 

Sample Age: 7d 15h (-1.3 °C) 

Linear Interpolation Options 

X Transform Y Transform 
Log(X+1) Linear 

Point Estimates 

Level % 95% LCL 

EC5 >100 NIA 
EC10 >100 NIA 
EC15 >100 NIA 
EC20 >100 NIA 
EC25 >100 NIA 
EC40 >100 NIA 
EC50 >100 NIA 

Proportion Normal Summary 

C-% Control Type 

Endpoint: 
Analysis: 

Test Type: 

Protocol: 

Species: 
Source: 

Code: 
Material: 

Source: 
Station: 

Seed 

868690 

95% UCL TU 

NIA <1 

NIA <1 

NIA <1 

NIA <1 
NIA <1 

NIA <1 
NIA <1 

Count Mean 

Proportion Normal 
Linear Interpolation (ICPIN) 

Survival-Development-Growth 
ASTM E1241-05 (2013) 

Pimephales promelas 
Aquatox, AR 

EV_ER4(ammended 

Water Sample 
Teck Coal (TECK COAL) 

EV _ER4_WS_2015-11-30_N 

Report Date: 

Test Code: 

19 Feb-1612:54 (p 1 of 2) 

16000b I 09-777 4-6095 

Nautilus Environmental 

CETIS Version: CET1Sv1.8.7 

Official Results: Yes 

Analyst: Jeslin Wijaya 

Diluent: GH_ER2 

Brine: 

Age: 

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(AIB) 

Min Max Std Err Std Dev CVo/t1 tlf<,Effect A B 

0 Dilution Water 4 0.9615 0.8462 0.03846 0.07692 8.0o/1;1 o.0°1o 45 47 
30 4 0 0 0.0% -4.0%1 49 49 
44 4 0 0 0.0% -4.0% 54 54 
67 4 0 0 0.00/o -4.0% 56 56 
100 8 0 0 0.0% -4.0% 105 105 

Proportion Normal Detail 

C-% Control Type Rep 1 Rep2 Rep3 Rep4 Reps Rep 6 Rep 7 Rep 8 
0 Dilution Water 1 0.8462 1 
30 

44 

67 

100 

Proportion Normal Binomials 

C-o/o Control Type Rep 1 Rep 2 Rep 3 Rep4 Reps Rep 6 Rep 7 Rep 8 
0 Dilution Water 10110 13113 11113 11111 
0 Lab Water 717 11111 12/13 13113 
0 Negative Control 13/13 13/13 14114 13113 
30 15115 12112 919 13113 
44 14114 13113 14114 13/13 
67 13113 15115 13113 15115 
100 10110 15115 15115 14114 13113 14114 14114 10110 

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



CETIS Analytical Report 

Fathead Minnow 32~d Survival and Growth Test 

Analysis ID: 10-5018-5589 
Analyzed: 19 Feb-1612:29 

Graphics 

"' 

000-469-187-1 

Endpoint: Proportion Normal 
Analysis: Linear Interpolation (ICPIN) 

,. 

CETIS'M v1.8.7.16 

Report Date: 

Test Code: 

19 Feb-1612:54 (p 2 of 2) 

16ooob I oe-777 4-6095 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: __ _ QA: 



CETIS Analytical Report Report Date: 

Test Code: 

01 Mar-1615:02 (p 1 of 1) 
16ooob I 09-1114-6095 

Fathead Minnow 32·d Survival and Growth Test Nautilus Environmental 

Analysis ID: 19-6368-7794 Endpoint: Proportion Normal CETIS Version: CETISv1.8.7 

Analyzed: 01 Mar-16 15:02 Analysis: Single 2x2 Contingency Table Official Results: Yes 

Batch ID: 14-9164-8459 Test Type: Survival-Development-Growth Analyst: Jeslin Wijaya 

Start Date: 08Dec-15 Protocol: ASTM E1241-05 (2013) Diluent: GH_ER2 

Ending Date: 09 Jan-16 Species: Pimephales promelas Brine: 

Duration: 32d Oh Source: Aquatox, AR Age: 

Sample ID: 03-0241 ·6687 Code: EV _ER4(ammended Client: Teck Coal 

Sample Date: 30 Nov-15 08:45 Material: Water Sample Project: 

Receive Date: 01 Dec-1511:10 Source: Teck Coal (TECK COAL} 

Sample Age: 7d 15h(-1.3°C) Station: EV _ER4_WS_2015-11-30_N 

Data Transform Zeta Alt Hyp Trials Seed Test Result 

Untransformed C <>T NA NA Passes proportion normal 

Fisher Exact Test 

Control vs Control Test Stat P-Value P-Type Decision(a:5%) 

Negative Control Dilution Water 

Data Summary 

C-0/o Control Type NR 

0 Dilution Water 45 

0 Negative Contr 53 

Proportion Normal Detail 

C-o/o Control Type Rep 1 

0 Dilution Water 1 

0 Negative Control 1 

Proportion Normal Binomials 

C-o/o 

0 

0 
0 

Graphics 

'·" r 

~ '·' l 
f O.o 

i 
00 

0.0 

000-469-187-2 

Control Type Rep 1 

Dilution Water 10/10 

Lab Water 7/7 

Negative Control 13/13 

• 

0.2184 0.2184 Exact Non-Significant Effect 

R 

2 

0 

Rep 2 

1 

1 

Rep2 

13/13 

11/11 

13/13 

• 

00 

NR+ R 

47 

53 

Rep3 

0.8462 

Rep 3 

11/13 

12/13 

14/14 

Prop NR 

0.9574 

Rep4 

1 

Rep4 

11/11 

13/13 

13/13 

Prop R 

0.04255 

0 

CETIS'M v1 .8.7.16 

o/oEffect 

4.26o/o 
0.0o/o 

Analyst ___ _ QA: 



ATTN:  Krysta Pearcy Received: various dates
Nautilus Environmental Report Date: 2016/03/01
8664 Commerce Court Version: REVISION 4
Burnaby, BC
Canada  

NAU104
15-1639; 15-1642

Client Reference: GH_FR1
FR_UFR1

not given

Senior Verifier

HydroQual Test Report
Client:
Reference:

Billing:



Internal Tracking Sheet 

Page 1 of 26

Client: NAU104
Reference: 15-1639

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
signed-in: various dates at: various times by: MC
container: 5 x 20 L carboys sample condition: good condition 

seals present: no initials on seals: no
storage: 4 +/- 2 degrees in darkness initial temperature (oC): 5.3; 6; 6; 9.2

Samples are disposed following PERS-SWI-004

Chemical and Physical Measurements at Sample Receipt:
sample: 01 02 03 04

client code:
FR_UFR1-WS-
201511301215

FR_UFR1_M_
07122015_N

FR_UFR1-WS-
201512141046

FR_UFR1-WS-
201512211151

collection date: 2015/11/30 2015/12/07 2015/12/14 2015/12/21
collection time: 1215 1144 1046 1151

pH: 7.9 7.9 7.9 7.9
EC (µS/cm): 366 384 371 377
DO (mg/L): 10.0 8.8 9.7 9.5
temp (oC): 9.2 17.4 17.0 14.6
hardness: 228 172 436 117
alkalinity: 224 133 179 181

colour: colorless colorless colorless colorless
odour: odourless odourless odourless odourless

Meter/Probe Used:  chem cart 1/chem cart 2/chem cart 3/product/soils
Each sampling container EC checked (initials): ML__

Test Log:
test code: FM-32D

started: 2015/12/08
ended: 2016/01/09

prelim made: -
prelim sent: -

reported: 2016/02/11

FR_UFR1-WS

mailto:krysta@nautilusenvironmental.com


Internal Tracking Sheet 

Page 2 of 26

Client: NAU104
Reference: 15-1642

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
signed-in: various dates at: various times by: MC
container: 5 x 20 L carboys sample condition: good condition 

seals present: no initials on seals: no
storage: 4 +/- 2 degrees in darkness initial temperature (oC): 5.5, 6, 7, 8.3

Samples are disposed following PERS-SWI-004

Chemical and Physical Measurements at Sample Receipt:
sample: 01 02 03 04

client code:
GH_FR1_WS_2
015_11_30_N

GH_FR1_WS_
2015_12_07_N

P
GH_FR1_WS_2
015_12_14_NP

GH_FR1_WS_
2015_12_21_N

P
collection date: 2015/11/30 2015/12/07 2015/12/14 2015/12/21
collection time: 1000 not given 1057 0934

pH: 7.9 7.9 7.8 7.1
EC (µS/cm): 768 784 787 975
DO (mg/L): 6.3 9.0 9.9 8.5
temp (oC): 11.2 10.8 17.1 15.6
hardness: 187 161 185 441
alkalinity: 443 - 131 185

colour: colorless colorless colorless colorless
odour: odourless odourless odourless odourless

Meter/Probe Used:  chem cart 1/chem cart 2/chem cart 3/product/soils
Each sampling container EC checked (initials): ML__

Test Log:
test code: FM-32D

started: 2015/12/08
ended: 2016/01/09

prelim made: -
prelim sent: -

reported: 2016/02/11

GH_FR1_WS

mailto:krysta@nautilusenvironmental.com


Fathead Minnow Bench Sheet

Written by JP on 2015/05/01 HydroQual Laboratories Ltd. File: FM 32 Day ELS biology 
F063

Method FMD 32 Day ELS Client NAU104 Sample: 15-1642 Site Control: 15-1639
 
Organism Information 

Source: Aquatox Batch: 20151208ELS Egg Stage: 15 somites

Test Log

1600 2

1030 2

0930 2

1030 2

1300 2

1100 2

1330 2

1000 2

1400 2

1335 2

1100 2

1230 2

1330 2

1030 2

1330 2

1400 2

0915 2

1000 2

0945 2

1000 2

1000 2

1030 2

0930 2

0930 2

0930 2

1030 2

1000 2

1400 2

0935 2

1010 2

1330 2

1200 2

1500 2

60

60

60

60

60

60

60

45

45

60

60

60

60

60

Bench Sheet Review

First Second

CQ

HS

DS

ML

DS

HS

HS

JK

60

60

60

60

Fed

AM PM

-

-













-

-







-

-







2016/01/08 ML

32

31

30

ML/JK/EP

JK/JW

JK/HS 





-

1.5

1.5













2016/01/07 JK

60

60



2016/01/09 JK- - - ML

2016/01/05 HS

2016/01/06 JK

2016/01/03 JN

2016/01/04 HS27

26

29

28

JK/HS

JK

HS/JN

JN/EP  HS

JN

JK







1.5

1.5

1.5

1.5

60

JK/JW

1.5

2015/12/31 EP

2016/01/01 ML

25

24

23

JK/JW

CQ/EP



 JK

JK



 

1.5

1.5 60 CQ

45

45 DS

2015/12/28 CQ

2015/12/29 HS

22

21

20

JN

HS/DS

HS/JW  HS









45

1.5

1.5

1.5

JN

2015/12/24 DS

2015/12/25 DS

19

18

17

16 DS/HS

HS/JN

ML/DS

DS/JN









45

45

60

60

HS

DS

JN

HS

1.5

1.5

1.5

1.5

2015/12/23 HS

2015/12/21 JP

15

14

13

DS/HS

HS/EP

HS/EP







2015/12/26 ML

 60 DS

HS



1.5

1

1

2015/12/20 CQ

2015/12/17 JN

2015/12/18 JN

9

10

11 DS

DS/JN

JN/ML

CQ/JK 





1

1

1

1

JK

HS

ML

DS

2015/12/16 DS

2015/12/13 JK

2015/12/14 CQ

7

8

5

6

NM/DS

HS/DS

NM/HS

CQ/EP







45

1

1

1

1 60

NM

DS

NM

DayDate Time Technicians
Chem 
Cart 
Used

0 DS/JN/HS -

Sample/Site Control 
Pre-Aeration Time 

(minutes)
Feeding Rate (mL)

2015/12/11 ML

2015/12/12 ML

2015/12/09 JN

2015/12/10 JN

1

2

3

4

ML/JN

DS/JN

HS/ML

ML/DS

2015/12/08 JN

-

-

-

-

2015/12/15 HS

12

HS

2015/12/19 ML

2015/12/22 ML

2015/12/27 JN

2015/12/30 JK

-

-

-

-

-

DS

2016/01/02 ML



Fathead Minnow Bench Sheet

Written by JP on 2015/05/01 HydroQual Laboratories Ltd. File: FM 32 Day ELS biology 
F063

Method FMD 32 Day ELS Client NAU104 Sample: 15-1642 Site Control: 15-1639

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 
Alive 

Embryos
Dead 

Embryos 
Alive 

Embryos
Dead 

Embryos 

a 15 0 15 0 14 1 14 1 15 0 14 1 14 1 15 0

b 15 0 15 0 14 1 15 0 15 0 15 0 15 0 14 1

c 15 0 15 0 13 2 15 0 15 0 15 0 15 0 15 0

d 14 1 15 0 15 0 13 2 12 2 15 0 15 0 14 1

e 30 0 30 0 27 0 27 3 30 0 29 0 29 1 29 1

f 0 0 30 0 30 0 30 0 30 0 30 0 27 3 30 0

replicate
Alive 

Embryos
Dead 

Embryos 
Alive 

Embryos
Dead 

Embryos 
Alive 

Embryos
Dead 

Embryos 
Alive 

Embryos
Dead 

Embryos 

a 8 7 15 8 7 15 14 0 15 11 3 15

b 15 0 15 15 0 15 10 4 15 7 8 15

c 5 10 15 14 1 15 13 0 15 9 6 15

d 9 5 15 12 3 15 10 5 15 6 7 15

e 30 0 6 24 20 7 8 19

f 28 2 6 24 24 6 10 20

replicate
Alive 

Embryos
Dead 

Embryos 
Alive 

Embryos
Dead 

Embryos 
Alive 

Embryos
Dead 

Embryos 
Alive 

Embryos
Dead 

Embryos 

a 14 1 15 13 1 15 14 0 15 15 0 15

b 15 0 15 14 1 15 15 0 15 13 1 15

c 15 0 15 15 0 15 15 0 15 15 0 15

d 11 1 15 10 5 15 14 1 15 14 0 15

e 29 1 29 0 27 2 27 2

f 29 1 28 2 24 3 29 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 Day 2 Day 2 Day 2

Cull to 15 Cull to 15 Cull to 15 Cull to 15 

Day 2

Cull to 15 

30%
Day 2

Cull to 15 

44% 67% 100%A

Site CTL 100%B30%Lab CTL 20 ug/L
Day 1 

100%B 

Cull to 15 

Day 2
Lab CTL Lab CTL 20 ug/L

Day 2

Cull to 15 

Site CTL

44% 67%
Day 1 

Lab CTL

Comments/Observations: 

100%A
Day 1 Day 1 Day 1 Day 1 Day 1 Day 1 



Fathead Minnow Bench Sheet

Written by JP on 2015/05/01 HydroQual Laboratories Ltd. File: FM 32 Day ELS biology 
F063

Method FMD 32 Day ELS Client NAU104 Sample: 15-1642 Site Control: 15-1639

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
Alive 

Embryos
Alive 

Hatched
Alive 

Embryos
Alive 

Hatched

a 14 1 15 0 15 0 15 0 15 0 15 0 15 0 13 2

b 15 0 15 0 15 0 15 0 15 0 15 0 14 1 14 1

c 15 0 15 0 15 0 13 2 14 1 15 0 14 1 15 0

d 15 0 15 0 10 5 15 0 15 0 15 0 14 1 14 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
Alive 

Embryos
Alive 

Hatched
Alive 

Embryos
Alive 

Hatched

a 12 3 6 9 6 9 11 4 4 11 5 10 9 6 12 3

b 9 6 5 10 7 8 11 4 7 8 7 7 10 5 8 7

c 14 1 6 9 10 5 11 3 7 8 8 7 10 5 8 7

d 14 1 6 7 8 7 12 3 7 8 13 2 10 5 8 7

replicate

a

b

c

d

replicate

a

b

c

d

Day 3 

15

14

Alive Hatched 

14

15

14

15

14

15

Alive Hatched 

15

15

15

15

Alive Hatched 

15

15

100%B
Day 6 

Comments/Observations: bracketed # indicates number of fish displaying atypical swimming within test vessel

Day 6 Day 6 Day 6 Day 6 Day 6 Day 6 

Alive Hatched 

Day 4 Day 4

Comments/Observations: 

Lab CTL 20 ug/L Site CTL 30% 44% 67% 100%A 100%B

Day 4 Day 4 Day 4 Day 4 Day 4 Day 4

Day 5 Day 5 Day 5 Day 5 Day 5 Day 5 Day 5 

Day 3 Day 3 Day 3 
Lab CTL Lab CTL 20 ug/L Site CTL 30% 44% 67%

Comments/Observations: 

Lab CTL Lab CTL 20 ug/L Site CTL 30% 44% 67% 100%A 100%B

100%A 100%B
Day 3 Day 3 Day 3 

Number of Alive Embryos and Hatched Organisms 

Day 3 

14

Alive Hatched 

15

14

15

15 (1)

15

15

15 (1)

14 (1e)

15

14 (1e)

Alive Hatched 

15

15

Alive Hatched 

14

15

13

13

Alive Hatched 

15

15

15

15

Lab CTL Site CTL 30% 44% 67% 100%A

15

15

Alive Hatched 

15

15

15

15

Lab CTL 20 ug/L

Comments/Observations: e = embryo

14 (1e)

15

14 (1e)

15

Alive Hatched Alive Hatched 

Alive Hatched 

15

15

15

15

Alive Hatched 

15 (1)

15 (1)

14

15

Alive Hatched 

14

15

15

Lab CTL
Day 5 

Alive Hatched 

14

15

15

14  (1e)

Day 6 

Alive Hatched 

14

13

15

15



Fathead Minnow Bench Sheet

Written by JP on 2015/05/01 HydroQual Laboratories Ltd. File: FM 32 Day ELS biology 
F063

Method FMD 32 Day ELS Client NAU104 Sample: 15-1642 Site Control: 15-1639

replicate

a

b

c

d

replicate

a

b

c

d

replicate

a

b

c

d

replicate

a

b

c

d

Day 10 

Alive Hatched 

13

15

14 (1)

14

12 (1)

13 (1)

15

14

Alive Hatched 

13

15

11 (1)

11 (1)

Alive Hatched 

15 (1)

14

15

13

Alive Hatched 

14 (1)

15

Alive Hatched 

14

15

14

15

Alive Hatched 

15

15

Day 9 Day 9 
Lab CTL Site CTL

Day 9 Day 9 

Lab CTL 30% 44% 67% 100%A 100%B

Day 9 

14 13 11 (1) 14 (2)

14

14

Alive Hatched 

14 (1)

67% 100%A 100%B
Day 9 

Alive Hatched 

15

15

15 (1)

15

Alive Hatched 

13

Comments/Observations: bracketed # indicates number of fish displaying atypical swimming within test vessel

Number of Alive Embryos and Hatched Organisms 

Day 8 Day 8 Day 8 Day 8 Day 8 Day 8 

Comments/Observations: bracketed # indicates number of fish displaying atypical swimming within test vessel

Lab CTL Site CTL 30% 44% 67% 100%A 100%B

15

14 (1)

Alive Hatched 

15

15

14 (1)

14

Alive Hatched 

14 (1)

15

Day 7 Day 7 Day 7 Day 7
Lab CTL 20 ug/L Site CTL 30% 44% 67% 100%A 100%B

Day 9 
30%

Comments/Observations: bracketed # indicates number of fish displaying atypical swimming within test vessel

Day 7 Day 7 Day 7

44%

Alive Hatched 

15

15

15

15

15

Alive Hatched 

15

Day 8 

14

15

14 (1)

14

Alive Hatched 

Alive Hatched 

15

15

15

Alive Hatched 

15

14

15

14

13

15

14

Alive Hatched 

13

15

12

12

14 (1)

15

14

15

Alive Hatched 

14 (2)

13

15

Alive Hatched 

15

15

15

13 (1)

15

14

Alive Hatched 

15

15 (1)

13

15

14

14

Alive Hatched 

15 (1)

13 (1)

15

13

Alive Hatched 

13

15

12

11

Lab CTL 20 ug/L
Day 9 

Alive Hatched 

13

15

14

Lab CTL 20 ug/L
Day 10 

Alive Hatched 

Site CTL
Day 10 

Alive Hatched 

Day 10 Day 10 Day 10 Day 10 Day 10 

15

14 (1)

Alive Hatched 

15 (1)

13

15

Alive Hatched 

13

15

12 (1)

Alive Hatched 

15

14

15

Alive Hatched 

15 (1)

15

15

13

15

14

15

13

14

15

Comments/Observations: bracketed # indicates number of fish displaying atypical swimming within test vessel

14

14

Lab CTL
Day 7

Alive Hatched 

14

15

14 (1)

14

Lab CTL 20 ug/L
Day 8 

Alive Hatched 

14(2)

15

Alive Hatched 

13



Fathead Minnow Bench Sheet

Written by JP on 2015/05/01 HydroQual Laboratories Ltd. File: FM 32 Day ELS biology 
F063

Method FMD 32 Day ELS Client NAU104 Sample: 15-1642 Site Control: 15-1639

replicate

a

b

c

d

replicate

a

b

c

d

replicate

a

b

c

d

replicate

a

b

c

d

Alive Hatched 

13

15

14

14 (1)

Alive Hatched 

15

13

15

13

Alive Hatched 

13

15 (1)

12 (1)

10 14

Alive Hatched 

15

12

12 (1) 

15

Alive Hatched 

14

13

Day 13

Comments/Observations: bracketed # indicates number of fish displaying atypical swimming within test vessel

Lab CTL Site CTL 30% 44% 67% 100%A 100%B

Day 13 Day 13 Day 13 Day 13 Day 13 Day 13

14 13 10 13

13

14

Alive Hatched 

14

12

15

13

15

Day 13

Lab CTL 20 ug/L

13

14

Alive Hatched 

15

14 (1)

15

13

Alive Hatched 

14 (1)

15

13

14

Alive Hatched 

15

14 (1)

13

Lab CTL Site CTL 30% 44% 67% 100%A 100%B

15

Alive Hatched 

13

15

14

Lab CTL 20 ug/L

13

15 (1)

15

15 (1)

Day 12 Day 12 Day 12 Day 12 Day 12 Day 12 Day 12

14 (2)

15

Comments/Observations: bracketed # indicates number of fish displaying atypical swimming within test vessel

Alive Hatched 

13

15

14 (1)

14

Alive Hatched 

15

13

15

13

Alive Hatched 

13

15 (3)

11 (1)

11 (1)

14

14

Alive Hatched 

Number of Alive Embryos and Hatched Organisms 
Lab CTL 20 ug/L

Day 11 Day 11

Alive Hatched 

14 (1)

15

14 (1)

67% 100%A
Day 11 Day 11 Day 11 Day 11 Day 11

100%B

Alive Hatched 

14 13 11 (1) 13

14 (1)

14

Alive Hatched Alive Hatched 

13

15

14 (1) 

Alive Hatched 

15

13

15 (1)

Alive Hatched 

13

15 (3)

11 (1)

Alive Hatched 

15 (1)

14 (1)

15

15 (1)

14

15

Alive Hatched 

14 (1)

15

15

Alive Hatched 

12

12

15

14

Lab CTL Site CTL 30% 44%

Alive Hatched 

15

100%B
Day 11

Comments/Observations: bracketed # indicates number of fish displaying atypical swimming within test vessel

Lab CTL Site CTL 30% 44% 67% 100%A

Alive Hatched 

12 (1)

13 (1)

15

14

Lab CTL 20 ug/L
Day 12

Alive Hatched 

12 (1)

13 (1)

15

Day 14

Alive Hatched 

12 (1)

12

15

14

13

15

14

Alive Hatched 

15

13

15

Alive Hatched 

13

15

11

Alive Hatched 

Day 14 Day 14 Day 14 Day 14 Day 14 Day 14 Day 14

Comments/Observations: bracketed # indicates number of fish displaying atypical swimming within test vessel

13

15

14

Alive Hatched 

13

15

13

14

Alive Hatched 

12

15



Fathead Minnow Bench Sheet

Written by JP on 2015/05/01 HydroQual Laboratories Ltd. File: FM 32 Day ELS biology 
F063

Method FMD 32 Day ELS Client NAU104 Sample: 15-1642 Site Control: 15-1639

replicate

a

b

c

d

replicate

a

b

c

d

replicate

a

b

c

d

replicate

a

b

c

d

67%

Day 18 Day 18 

Comments/Observations: bracketed # indicates number of fish displaying atypical swimming within test vessel

14

13 (1)

14

Alive Hatched 

12

14

13

14

Alive Hatched 

15

11

11

15

Alive Hatched 

13

Alive Hatched 

13

15 (1)

14

14 (1)

Alive Hatched 

14

13 (1)

15

13

Alive Hatched 

13

15

Lab CTL Site CTL 30% 44% 67% 100%A 100%B
Day 17

Comments/Observations: bracketed # indicates number of fish displaying atypical swimming within test vessel

Lab CTL Site CTL 30% 44% 67% 100%A 100%B

Day 17 Day 17 Day 17 Day 17 Day 17 Day 17

14

14 (1)

15

13

11

10

15

Alive Hatched 

12

14

Day 16 Day 16 Day 16 Day 16 Day 16 Day 16 Day 16

Comments/Observations: bracketed # indicates number of fish displaying atypical swimming within test vessel

14 (1) 13 10 13

13

14

Alive Hatched 

12

14

13

14

Alive Hatched 

15

11

11

Alive Hatched 

13

15

14

13

14

15 11 15

Day 15

14 (1) 13 10 14

13

14

Alive Hatched 

13

15

14

14

13

15

Alive Hatched 

12 (1)

12

15

Alive Hatched Alive Hatched 

13

15

12 (1)

Alive Hatched 

14

13

15

Alive Hatched 

13

14

Alive Hatched 

14

13

Alive Hatched 

13

15

Alive Hatched 

14

12

Alive Hatched 

Alive Hatched 

100%B
Day 15

Comments/Observations: bracketed # indicates number of fish displaying atypical swimming within test vessel

Lab CTL Site CTL 30% 44%

14

Lab CTL 20 ug/L
Day 16

Alive Hatched 

11

11

Lab CTL Site CTL 30%

100%A

Day 15 Day 15 Day 15 Day 15

13

14

Alive Hatched 

15

11

11

15

15

Alive Hatched 

12

14

13

14

15

12

11

15

100%B

1413

13

Day 18 Day 18 Day 18 Day 18 Day 18 

Alive Hatched 

13

15

Alive Hatched 

14

13

Alive Hatched 

13

15

Alive Hatched 

14

12

Alive Hatched 

13

14

Lab CTL 20 ug/L
Day 18 

11

10

Alive Hatched 

14

12

15

13

Alive Hatched 

11

11

Number of Alive Embryos and Hatched Organisms 
44% 67%

15

14

Lab CTL 20 ug/L
Day 17

Alive Hatched 

11

11

15 (1)

14

100%A
Day 15

Lab CTL 20 ug/L
Day 15

15 (1)

14



Fathead Minnow Bench Sheet

Written by JP on 2015/05/01 HydroQual Laboratories Ltd. File: FM 32 Day ELS biology 
F063

Method FMD 32 Day ELS Client NAU104 Sample: 15-1642 Site Control: 15-1639

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 Day 22

Comments/Observations: bracketed # indicates number of fish displaying atypical swimming within test vessel

Alive Hatched 

13

14

14

13

Alive Hatched 

13

15

11

10

Alive Hatched 

14

13 (1)

14

13 (1)

11

11

15

Alive Hatched 

14

12

15

13

11

Lab CTL Site CTL 30% 44% 67% 100%A 100%B
Day 21

Comments/Observations: bracketed # indicates number of fish displaying atypical swimming within test vessel

Lab CTL Site CTL 30% 44% 67% 100%A 100%B

Day 21 Day 21 Day 21 Day 21 Day 21 Day 21

13 13 10 13

13

14

Alive Hatched Alive Hatched 

14

12

Day 20 Day 20 Day 20 Day 20 Day 20 Day 20 Day 20

Comments/Observations: bracketed # indicates number of fish displaying atypical swimming within test vessel

Alive Hatched 

13

15

14

13

Alive Hatched 

14

13 (1)

15

13

Alive Hatched 

13

15

11

10

13

14

Alive Hatched 

14

12

15

13

Alive Hatched 

Lab CTL Site CTL 30% 44% 67% 100%A 100%B

Day 19 Day 19 Day 19 Day 19 Day 19 Day 19

13

14

13 (1)

14

Alive Hatched 

12

1412

15

13

13

14

Alive Hatched 

13

15

14

Alive Hatched Alive Hatched 

11

Comments/Observations: bracketed # indicates number of fish displaying atypical swimming within test vessel

14 (1)

Alive Hatched 

14

13 (1)

15

13

Alive Hatched 

13

15

11

10 (1)

Alive Hatched 

14

Number of Alive Embryos and Hatched Organisms 
Lab CTL Site CTL 30% 44% 67% 100%A 100%B

Day 19

15

Alive Hatched 

13

14

13

14

13

14

15

11

11

15

Alive Hatched 

12

14

Alive Hatched 

15

11

11

15

13

13

Alive Hatched 

15

11

11

15

12

14

Alive Hatched 

15

Alive Hatched 

13

14

14

Alive Hatched 

14

13 (1)

14

Alive Hatched 

13

15

11

Alive Hatched 

12

14

13

13

Alive Hatched 

13

14

12

14

Lab CTL 20 ug/L
Day 19

Alive Hatched 

11

14

14

Lab CTL 20 ug/L
Day 20

Alive Hatched 

11

11

14

14

Lab CTL 20 ug/L
Day 21

Alive Hatched 

11

11

14

14

Lab CTL 20 ug/L
Day 22

Alive Hatched 

11

14

14



Fathead Minnow Bench Sheet

Written by JP on 2015/05/01 HydroQual Laboratories Ltd. File: FM 32 Day ELS biology 
F063

Method FMD 32 Day ELS Client NAU104 Sample: 15-1642 Site Control: 15-1639

replicate

a

b

c

d

replicate

a

b

c

d

replicate

a

b

c

d

replicate

a

b

c

d

12

Day 24 Day 24

14

13

13

14

12

11 (1)

10

Comments/Observations: 

Comments/Observations: bracketed # indicates number of fish displaying atypical swimming within test vessel

13 12 10 13 14

Alive Hatched 

14

12

Alive Hatched 

15

11

Lab CTL Site CTL 30% 44% 67% 100%A 100%B
Day 25

13 1514

11

11

Day 25

Day 26 Day 26 Day 26 Day 26 Day 26 Day 26 Day 26

Day 25

Comments/Observations: bracketed # indicates number of fish displaying atypical swimming within test vessel

Lab CTL Site CTL

Day 24 Day 24 Day 24 Day 24 Day 24

14

Alive Hatched 

15

11

11

Alive Hatched 

13

13

14

Alive Hatched 

14

13 (1)

14

Alive Hatched 

13

15

11 (1)

Alive Hatched 

14

12

15

Alive Hatched 

13

14

Alive Hatched 

11

11

Alive Hatched 

12

14

100%B
Day 23

Comments/Observations: bracketed # indicates number of fish displaying atypical swimming within test vessel

Lab CTL Site CTL 30% 44% 67% 100%A 100%B

Day 23 Day 23 Day 23 Day 23 Day 23 Day 23

13 12 10 13

12

14

Alive Hatched Alive Hatched 

13

14

14

Alive Hatched 

14

14

14

Lab CTL 20 ug/L

1513

Alive Hatched 

15

11

11

Number of Alive Embryos and Hatched Organisms 
Lab CTL

12

14

13

Site CTL 30% 44% 67% 100%A

13 (1)

14

Alive Hatched 

13

15

11 (1)

Alive Hatched 

14

12

15

Alive Hatched 

13

14

Day 25 Day 25Day 25 Day 25 Day 25

11

15

Alive Hatched 

13

Alive Hatched 

14

Alive Hatched 

15

15

13

Alive Hatched 

13

14

12

14

Alive Hatched 

12

14

13

13

44% 67% 100%A

Alive Hatched 

Alive Hatched 

13

13

Alive Hatched 

13

15

100%B30%

13

Alive Hatched 

13

14

12

14

Alive Hatched 

12

14

13

13

Alive Hatched 

14

12

14

12

13

15

11

10

Alive Hatched 

13

14

13

Alive Hatched 

14

13 (1)

12

15

Lab CTL 20 ug/L
Day 23

Alive Hatched 

11

11

Day 24

Lab CTL 20 ug/L

14

14

Lab CTL 20 ug/L
Day 26

Alive Hatched 

11

11

14

14

11

11

15



Fathead Minnow Bench Sheet

Written by JP on 2015/05/01 HydroQual Laboratories Ltd. File: FM 32 Day ELS biology 
F063

Method FMD 32 Day ELS Client NAU104 Sample: 15-1642 Site Control: 15-1639

replicate

a

b

c

d

replicate

a

b

c

d

replicate

a

b

c

d

replicate

a

b

c

d

Day 30 Day 30 Day 30 Day 30 Day 30 Day 30

13

Lab CTL 20 ug/L

13

15

11 (1)

Alive Hatched 

14

12

15

Alive Hatched 

12

14

Alive Hatched 

8

11

14 13

13

14

12

14

Comments/Observations: bracketed # indicates number of fish displaying atypical swimming within test vessel

Lab CTL Site CTL 30% 44% 67% 100%A 100%B

11

11

Alive Hatched 

11

14

12

14

12

Alive Hatched 

13

15 (1)

11

10

Alive Hatched 

14

12

15

13

Alive Hatched 

13

14

12

14

Site CTL 30% 44% 67%

14

12

14

Alive Hatched 

15

14

13

1312

13

15

11

10

14

12

Alive Hatched 

14

14

Day 27 Day 27 Day 27 Day 27 Day 27

11

11

15

Day 27

14

Alive Hatched 

12

12

14

Alive Hatched Alive Hatched Alive Hatched 

Day 28Day 28 Day 28 Day 28
100%A

13

Day 27

13

13

14

13

13 12 10 13

12

14

13

13

14

Day 30Day 30

Day 28

Alive Hatched 

9

11

14

13

Lab CTL 20 ug/L
Day 29

Alive Hatched 

Day 28Day 28

Lab CTL Site CTL 30% 44% 67%
Day 29 Day 29 Day 29 Day 29 Day 29

Alive Hatched 

14

12

15

10

Alive Hatched Alive Hatched 

8

11

14

13 (1)

Alive Hatched 

12

14

12

14

14

12

14

Lab CTL 20 ug/L

11

11

Day 27

Lab CTL 20 ug/L

Number of Alive Embryos and Hatched Organisms 
Lab CTL

Alive Hatched Alive Hatched 

15

13

Site CTL 30% 44% 67% 100%A 100%B

Comments/Observations: 

Lab CTL

Comments/Observations: bracketed # indicates number of fish displaying atypical swimming within test vessel

Alive Hatched 

13

13

14

13

Alive Hatched 

Alive Hatched 

12

14

13

13

Alive Hatched 

15

12

Alive Hatched 

11

13

15

10

13

Alive Hatched 

15

15

100%B

11

15

12

14

Alive Hatched 

100%A 100%B
Day 29Day 29

Alive Hatched 

15

12

14

13

13

11

15

Alive Hatched 

Day 28

Comments/Observations: bracketed # indicates number of fish displaying atypical swimming within test vessel

Alive Hatched 

13

13

14

13

Alive Hatched 



Fathead Minnow Bench Sheet

Written by JP on 2015/05/01 HydroQual Laboratories Ltd. File: FM 32 Day ELS biology 
F063

Method FMD 32 Day ELS Client NAU104 Sample: 15-1642 Site Control: 15-1639

replicate

a

b

c

d

replicate

a

b

c

d

12

14

Alive Hatched 

11

14

12

Day 32 Day 32 Day 32 Day 32 Day 32

Comments/Observations: bracketed # indicates number of fish displaying atypical swimming within test vessel

13 12 10 13

12

14

Alive Hatched 

12

14

13

13

Alive Hatched 

15

11

11

1513

Alive Hatched 

13

13

14

Alive Hatched 

14

30% 44% 67% 100%A 100%B

Day 31 Day 31 Day 31 Day 31 Day 31 Day 31

13 12 10 13

12

14

Alive Hatched 

13 15

13

1112

Alive Hatched 

13

15

Alive Hatched 

14

12

Alive Hatched 

12

13

Day 31

Alive Hatched 

8 (1)

13

15 (1)

10

Alive Hatched 

14

12

15

Alive Hatched 

12

13

Alive Hatched 

7

11

13

Alive Hatched 

13

13

14

Alive Hatched 

Day 32 Day 32

11

13

13

Lab CTL 20 ug/L
Day 32

14 10 15

Comments/Observations: bracketed # indicates number of fish displaying atypical swimming within test vessel

Lab CTL Site CTL

Lab CTL 20 ug/L 100%B
Number of Alive Embryos and Hatched Organisms 

Lab CTL Site CTL 30% 44% 67% 100%A
Day 31

14

Alive Hatched 

15



Fathead Minnow Bench Sheet

Written by JP on 2015/05/01 HydroQual Laboratories Ltd. File: FM 32 Day chemistry 
F063

Method FMD 32 Day ELS Client NAU104 Sample 15-1642
Site Control 15-1639

Conc. (%) Lab CTL Site CTL 30 44 67 100A 100B Lab CTL Site CTL 30 44 67 100A 100B
Day

0 8.1 8.0 8.0 8.0 8.1 8.1 8.0 8.2 0

1 8.2 8.1 8.1 8.2 8.2 8.2 8.1 8.2 1 7.9 7.9 8.0 8.0 8.1 8.1 8.1 8.1

2 8.2 8.2 8.2 8.3 8.3 8.4 8.3 8.3 2 8.0 8.1 8.3 8.3 8.3 8.4 8.4 8.3

3 8.0 8.0 8.3 8.3 8.3 8.3 8.1 8.1 3 8.0 8.0 8.2 8.3 8.3 8.3 8.2 8.2

4 8.1 8.1 8.2 8.3 8.2 8.2 8.1 8.1 4 8.0 7.9 8.1 8.1 8.1 8.0 8.0 8.0

5 8.3 8.1 8.3 8.3 8.3 8.3 8.2 8.2 5 8.1 8.1 8.3 8.3 8.3 8.2 8.1 8.2

6 7.9 7.9 8.1 8.1 8.1 8.1 8.1 8.0 6 7.9 7.8 8.0 8.2 8.1 8.0 8.0 8.0

7 7.9 7.9 8.0 8.0 8.0 8.0 8.0 8.0 7 7.8 7.7 8.0 8.0 8.0 8.0 7.9 7.9

8 8.0 8.0 7.9 8.2 8.0 8.2 8.1 8.1 8 7.7 7.9 8.1 8.1 8.1 8.0 8.0 8.0

0 435 425 346 665 759 964 1190 1260 0

1 450 435 356 650 785 996 1268 1275 1 450 436 351 659 804 1006 1252 1285

2 416 437 367 671 797 1008 1262 1265 2 448 439 355 663 806 1014 1280 1287

3 427 440 368 675 795 1004 1270 1271 3 427 440 376 665 797 1006 1259 1272

4 429 443 350 644 790 989 1248 1252 4 465 449 363 635 784 982 1256 1272

5 436 448 362 663 800 990 1259 1281 5 471 461 391 683 818 1007 1276 1283

6 451 457 357 664 807 999 1256 1276 6 456 461 380 678 800 986 1251 1275

7 445 461 357 665 793 982 1257 1274 7 456 460 381 673 798 1005 1264 1270

8 461 467 349 664 793 989 1250 1250 8 455 403 366 666 783 970 1235 1242

0 7.2 7.3 7.1 7.2 7.0 7.3 7.2 7.1 0

1 7.3 7.3 7.3 7.3 7.2 7.2 7.2 7.2 1 7.0 7.0 7.1 6.9 6.9 6.9 7.0 7.0

2 7.3 7.3 7.2 7.2 7.1 7.1 7.1 7.1 2 7.1 7.2 7.0 7.1 7.1 7.0 7.0 7.0

3 7.2 7.3 7.2 7.2 7.2 7.2 7.2 7.2 3 7.3 7.3 7.3 7.2 7.2 7.1 7.1 7.1

4 7.3 7.3 7.3 7.2 7.3 7.3 7.3 7.2 4 7.3 7.3 7.3 7.2 7.2 7.2 7.2 7.1

5 7.3 7.3 7.4 7.3 7.3 7.3 7.3 7.2 5 7.1 7.0 7.0 7.0 7.0 6.9 7.0 7.2

6 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 6 7.3 7.0 6.9 6.9 6.8 6.7 6.7 6.6

7 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7 7.3 7.1 7.3 7.3 7.2 7.1 6.9 6.9

8 7.3 7.1 7.3 7.3 7.3 7.3 7.3 7.3 8 6.8 7.0 7.3 7.2 7.3 7.2 7.3 7.2

0 24 24 24 24 24 24 24 24 0

1 24 24 24 24 24 24 24 24 1 24 24 24 24 24 24 24 24

2 25 24 25 25 25 25 25 25 2 24 24 24 24 24 24 24 24

3 24 24 25 25 25 25 25 25 3 24 24 24 24 24 24 24 24

4 24 24 24 24 24 24 24 24 4 24 24 24 24 24 24 24 24

5 24 24 24 24 24 24 24 24 5 24 24 24 24 24 24 24 24

6 24 24 24 24 24 24 24 24 6 24 24 24 24 24 24 24 24

7 24 24 24 24 24 24 24 24 7 24 24 24 24 24 24 24 24

8 24 24 24 24 24 24 24 24 8 24 24 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

Temperature (oC) Temperature (oC)

Comments:

Conductance (µS/cm) Conductance (µS/cm)

Dissolved Oxygen (mg/L) (40-100% saturation) Dissolved Oxygen (mg/L) (40-100% saturation)

New Solutions Old Solutions

pH (units) pH (units)

Lab CTL 
20 ug/L

Lab CTL 
20 ug/L



Fathead Minnow Bench Sheet

Written by JP on 2015/05/01 HydroQual Laboratories Ltd. File: FM 32 Day chemistry 
F063

Method FMD 32 Day ELS Client NAU104 Sample 15-1642
Site Control 15-1639

Conc. (%) Lab CTL Site CTL 30 44 67 100A 100B Lab CTL Site CTL 30 44 67 100A 100B
Day

9 8.1 8.1 8.1 8.2 8.2 8.2 8.1 8.1 9 8.0 8.0 8.1 8.1 8.1 8.0 8.1 8.1

10 7.9 8.0 8.2 8.2 8.2 8.2 8.1 8.1 10 8.1 8.1 8.2 8.3 8.3 8.1 8.1 8.1

11 8.1 8.0 8.2 8.3 8.2 8.2 8.1 8.1 11 8.1 8.0 8.1 8.2 8.2 8.0 8.1 8.1

12 8.0 8.0 8.0 8.0 8.0 8.1 8.0 8.0 12 7.9 8.0 8.1 8.0 8.1 8.0 7.9 8.0

13 7.8 7.8 8.1 8.1 8.1 8.1 8.0 8.0 13 7.8 7.9 8.2 8.2 8.2 8.1 8.1 8.1

14 8.0 7.9 8.1 8.1 8.1 8.1 8.0 8.1 14 7.9 7.9 8.2 8.2 8.2 8.1 8.1 8.1

15 8.0 7.9 8.1 8.1 8.1 8.1 8.0 8.0 15 7.9 7.9 8.1 8.2 8.1 8.0 8.0 8.0

16 8.1 8.1 8.1 8.1 8.1 8.1 8.0 8.0 16 8.1 8.0 8.2 8.2 8.2 8.0 8.0 8.0

17 8.1 8.1 8.1 8.1 8.1 8.1 8.0 8.0 17 8.0 8.0 8.1 8.1 8.1 8.1 8.0 8.0

9 462 423 362 613 785 990 1235 1235 9 451 473 362 666 788 989 1218 1249

10 449 453 350 640 785 990 1249 1249 10 470 498 360 680 795 982 1237 1248

11 449 448 364 654 788 966 1240 1240 11 470 472 372 655 788 984 1209 1229

12 446 455 351 649 783 985 1249 1268 12 465 467 358 655 783 983 1239 1234

13 456 458 367 654 790 995 1261 1268 13 452 464 372 659 792 969 1236 1253

14 459 458 353 645 783 977 1245 1264 14 472 465 370 631 784 972 1206 1222

15 470 463 350 644 793 979 1247 1261 15 473 462 367 644 780 977 1200 1235

16 478 465 357 645 787 996 1257 1287 16 482 470 365 648 789 989 1215 1250

17 453 467 354 661 796 997 1291 1290 17 452 471 360 648 789 974 1227 1231

9 7.3 7.3 7.3 7.3 7.2 7.2 7.2 7.2 9 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3

10 7.3 7.3 7.2 7.2 7.2 7.3 7.3 7.3 10 7.3 7.3 7.3 7.3 7.2 7.2 7.3 7.3

11 7.2 7.2 7.3 7.2 7.2 7.2 7.1 7.1 11 7.3 7.1 7.3 7.2 7.2 7.1 7.0 7.0

12 7.3 7.1 7.3 7.3 7.1 7.1 7.1 7.0 12 7.2 7.0 7.1 6.9 6.7 6.7 6.7 6.7

13 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 13 7.2 7.2 7.3 7.2 7.2 7.1 7.0 7.0

14 7.3 7.3 7.3 7.3 7.3 7.3 7.1 7.3 14 7.2 7.2 7.3 7.2 7.2 7.3 7.1 7.3

15 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 15 7.3 7.3 7.3 7.3 7.3 7.3 7.2 7.3

16 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 16 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3

17 7.3 7.3 7.3 7.3 7.2 7.3 7.3 7.2 17 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3

9 24 24 24 24 25 25 25 25 9 24 24 24 24 24 24 24 24

10 24 24 25 25 25 24 25 25 10 24 24 24 24 24 24 24 24

11 24 25 24 24 25 24 25 25 11 24 24 24 24 24 24 24 24

12 24 24 24 24 24 24 24 24 12 24 24 24 24 24 24 24 24

13 24 24 24 24 24 24 24 24 13 24 24 24 24 24 24 24 24

14 24 24 24 24 24 24 24 25 14 24 24 24 24 24 24 24 24

15 24 24 24 24 24 24 24 24 15 24 24 24 24 24 24 24 24

16 24 24 24 24 24 24 24 24 16 24 24 24 24 24 24 24 24

17 24 24 24 25 24 24 24 24 17 24 24 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:

Conductance (µS/cm) Conductance (µS/cm)

Dissolved Oxygen (mg/L) (40-100% saturation) Dissolved Oxygen (mg/L) (40-100% saturation)

Temperature (oC) Temperature (oC)

pH (units) pH (units)

New Solutions Old Solutions
Lab CTL 
20 ug/L

Lab CTL 
20 ug/L



Fathead Minnow Bench Sheet

Written by JP on 2015/05/01 HydroQual Laboratories Ltd. File: FM 32 Day chemistry 
F063

Method FMD 32 Day ELS Client NAU104 Sample 15-1642
Site Control 15-1639

Conc. (%) Lab CTL Site CTL 30 44 67 100A 100B Lab CTL Site CTL 30 44 67 100A 100B
Day

18 8.0 8.0 8.3 8.3 8.3 8.3 8.2 8.2 18 8.0 8.1 8.2 8.2 8.3 8.2 8.2 8.2

19 7.9 7.9 8.1 8.1 8.1 8.1 8.0 8.0 19 7.8 7.8 8.1 8.1 8.2 8.0 8.0 8.0

20 8.0 8.0 8.0 8.1 8.1 8.1 8.0 8.0 20 8.0 7.9 7.9 8.1 8.1 7.9 8.0 8.0

21 7.9 8.0 8.0 8.0 8.0 8.1 8.0 8.0 21 7.9 8.0 8.1 8.2 8.1 8.0 8.0 8.1

22 8.2 8.1 8.1 8.1 8.1 8.1 8.2 8.1 22 8.0 7.9 7.8 7.9 8.0 7.9 7.9 8.0

23 8.1 8.0 8.0 8.0 8.0 8.0 7.9 8.1 23 8.0 8.0 8.1 8.0 8.1 8.1 7.8 8.0

24 8.1 8.1 8.1 8.0 8.1 8.1 8.0 8.0 24 8.0 8.0 8.1 8.1 8.2 8.0 8.0 8.0

25 8.1 8.0 8.1 8.2 8.2 8.1 8.0 8.1 25 7.9 8.0 8.0 8.1 8.1 7.9 7.9 7.9

26 8.1 8.2 8.1 8.2 8.2 8.1 8.0 8.1 26 8.0 8.0 8.1 8.1 8.2 8.0 7.8 8.0

18 443 483 355 655 796 998 1270 1270 18 456 474 363 653 783 980 1242 1254

19 446 480 361 672 795 1003 1277 1265 19 451 485 367 651 799 992 1260 1276

20 472 456 364 645 787 984 1264 1265 20 450 469 386 650 793 985 1248 1266

21 458 468 358 656 789 997 1261 1282 21 480 473 394 659 790 1000 1256 1266

22 455 452 367 672 793 1000 1281 1281 22 467 473 368 654 796 1001 1250 1282

23 473 451 367 614 733 908 1146 1167 23 463 463 388 664 795 993 1273 1265

24 499 453 372 595 726 897 1134 1151 24 470 472 401 637 757 945 1151 1173

25 469 475 344 617 729 899 1134 1134 25 495 471 364 618 741 921 1135 1144

26 462 485 366 623 730 898 1140 1147 26 487 479 358 614 730 887 1331 1094

18 7.3 7.3 7.3 7.3 7.3 7.3 7.2 7.2 18 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3

19 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 19 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3

20 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 20 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3

21 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 21 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3

22 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 22 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3

23 7.6 7.5 7.5 7.5 7.4 7.4 7.4 7.4 23 7.3 7.3 7.4 7.2 7.0 7.2 6.1 7.0

24 7.6 7.5 7.6 7.6 7.5 7.5 7.5 7.5 24 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3

25 7.4 7.4 7.4 7.4 7.5 7.4 7.4 7.4 25 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3

26 7.3 7.3 7.2 7.1 7.1 7.1 7.1 7.1 26 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3

18 24 24 24 24 24 24 25 25 18 24 24 24 24 24 24 24 24

19 24 24 24 24 24 24 24 24 19 24 24 24 24 24 24 24 24

20 24 24 24 24 24 24 24 24 20 24 24 24 24 24 24 24 24

21 24 24 24 24 24 24 24 24 21 24 24 24 24 24 24 24 24

22 24 24 24 24 24 24 24 24 22 24 24 24 24 24 24 24 24

23 22 24 24 24 24 24 24 24 23 24 24 24 24 24 24 24 24

24 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24

25 24 24 24 24 24 24 24 24 25 24 24 24 24 24 24 24 24

26 24 24 25 26 26 26 26 25 26 24 24 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

Lab CTL 
20 ug/L

Lab CTL 
20 ug/L

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)

Comments: Day 23, 24, 25 DO higher, most likely due to the lower temperature, as well  as from being taken 
from the chem cup rather than the jar

New Solutions Old Solutions



Fathead Minnow Bench Sheet

Written by JP on 2015/05/01 HydroQual Laboratories Ltd. File: FM 32 Day chemistry 
F063

Method FMD 32 Day ELS Client NAU104 Sample 15-1642
Site Control 15-1639

Conc. (%) Lab CTL Site CTL 30 44 67 100A 100B Lab CTL Site CTL 30 44 67 100A 100B
Day

27 7.9 8.0 8.0 8.0 8.1 8.0 8.0 8.0 27 7.9 7.9 8.1 8.0 8.1 8.0 8.0 8.0

28 8.1 8.1 8.1 8.1 8.1 8.1 8.0 8.1 28 8.0 8.0 8.2 8.2 8.2 8.1 8.0 8.0

29 7.9 7.9 8.0 8.0 8.0 8.0 7.9 7.9 29 7.9 7.9 8.1 8.0 8.1 7.9 7.9 7.9

30 7.9 7.9 8.0 8.0 8.0 8.0 7.9 7.9 30 7.9 7.9 7.9 8.0 8.1 8.0 7.9 7.9

31 8.0 8.0 8.1 8.1 8.2 8.1 8.0 8.0 31 8.0 8.0 8.0 8.1 8.1 8.0 7.7 7.8

32 32 8.0 8.0 8.0 8.1 8.1 8.1 7.9 8.0

27 440 455 356 607 723 892 1130 1146 27 477 481 377 614 733 872 1077 1113

28 437 458 362 622 812 894 1129 1140 28 483 490 368 615 726 862 1080 1126

29 427 451 348 592 706 868 1106 1110 29 464 465 348 599 717 866 1062 1084

30 421 451 347 597 711 867 1097 1100 30 452 457 377 600 722 854 1068 1072

31 434 457 348 588 708 866 1101 1101 31 440 454 352 599 710 839 1068 1076

32 32 450 467 354 598 721 833 1093 1072

                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                

27 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 27 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3

28 7.2 7.3 7.3 7.1 7.2 7.1 7.1 7.0 28 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3

29 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 29 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3

30 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 30 7.3 7.1 7.3 7.3 7.3 7.3 7.3 7.3

31 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 31 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3

32 32 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3

27 24 24 24 24 24 24 24 24 27 24 24 24 24 24 24 24 24

28 25 24 24 25 25 25 26 25 28 24 24 24 24 24 24 24 24

29 24 24 24 24 24 24 24 24 29 24 24 24 24 24 24 24 24

30 24 24 24 24 24 24 24 24 30 24 24 24 24 24 24 24 24

31 24 24 24 24 24 24 24 24 31 24 24 24 24 24 24 24 24

32 32 24 24 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

Lab CTL 
20 ug/L

Lab CTL 
20 ug/L

Comments:

Conductance (µS/cm) Conductance (µS/cm)

Dissolved Oxygen (mg/L) (40-100% saturation) Dissolved Oxygen (mg/L) (40-100% saturation)

Temperature (oC) Temperature (oC)

pH (units) pH (units)

New Solutions Old Solutions



Fathead Minnow Bench Sheet

Written by JP on 2015/05/01 HydroQual Laboratories Ltd. File: FM 32 Day termination
F063

Method FMD 32 Day ELS Client NAU104 Sample: 15-1642 Site Control: 15-1639

Conc. 

Lab CTL

Fish Length 
(mm) Fish Length 

(mm) Fish Length 
(mm) Fish Length 

(mm) 
1 8 1 7 1 8 1 9

2 8 2 9 2 8 2 7

3 10 3 9 3 8 3 8

4 9 4 8 4 8 4 8

5 8 5 7 5 7 5 9

6 9 6 9 6 6 6 11

7 9 7 9 7 7 7 8

8 10 8 9 8 7 8 6

9 8 9 8 9 7 9 7

10 9 10 8 10 8 10 9

11 7 11 7 11 10 11 9

12 7 12 8 12 6 12 7

13 7 13 6 13 7 13 10

14 - 14 - 14 9 14 -

15 - 15 - 15 - 15 -

Fish Length 
(mm) Fish Length 

(mm) Fish Length 
(mm) Fish Length 

(mm) 
1 6 1 9 1 8 1 8

2 6 2 8 2 8 2 10

3 7 3 9 3 9 3 4

4 10 4 8 4 11 4 6

5 10 5 9 5 11 5 11

6 10 6 7 6 8 6 9

7 11 7 11 7 9 7 9

8 - 8 8 8 9 8 11

9 - 9 10 9 11 9 10

10 - 10 10 10 10 10 10

11 - 11 10 11 6 11 10

12 - 12 - 12 7 12 7

13 - 13 - 13 11 13 9

14 - 14 - 14 - 14 -

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

Normal

Normal

Normal

Normal

Normal

Normal

Normal

Normal

Normal/ 
Abnormal 

Comments 

Replicate B Replicate C Replicate DReplicate A
Normal/ 

Abnormal 
Normal/ 

Abnormal 
Normal/ 

Abnormal 
Normal/ 

Abnormal 
Normal Normal Abnormal 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

--

Replicate D
Normal/ 

Abnormal 

Normal

Normal

Normal

Normal

Normal

Normal

Normal

Normal

Normal

Replicate A

Normal

Normal

Normal

Normal

Normal

Normal/ 
Abnormal 

Replicate CReplicate B

Normal

Normal

Normal

Normal

Normal

Normal

Normal

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

- - - -

- - - -
Comments 

Lab CTL 
20 ug/L



Fathead Minnow Bench Sheet

Written by JP on 2015/05/01 HydroQual Laboratories Ltd. File: FM 32 Day termination
F063

Method FMD 32 Day ELS Client NAU104 Sample: 15-1642 Site Control: 15-1639

Conc. 
SITE 
CTL

Fish Length 
(mm) Fish Length 

(mm) Fish Length 
(mm) Fish Length 

(mm) 
1 9 1 6 1 9 1 6

2 10 2 7 2 10 2 8

3 9 3 8 3 9 3 10

4 7 4 10 4 11 4 8

5 11 5 10 5 7 5 11

6 9 6 11 6 10 6 7

7 8 7 6 7 6 7 9

8 3 8 8 8 10 8 11

9 8 9 10 9 8 9 10

10 9 10 10 10 10 10 10

11 9 11 8 11 10 11 8

12 9 12 8 12 10 12 8

13 9 13 - 13 6 13 -

14 10 14 - 14 8 14 -

15 - 15 - 15 - 15 -

30%

Fish Length 
(mm) Fish Length 

(mm) Fish Length 
(mm) Fish Length 

(mm) 
1 11 1 9 1 11 1 11

2 8 2 6 2 8 2 9

3 6 3 8 3 10 3 9

4 11 4 10 4 7 4 11

5 9 5 11 5 9 5 10

6 8 6 9 6 7 6 10

7 12 7 10 7 10 7 9

8 10 8 8 8 11 8 11

9 7 9 6 9 11 9 11

10 10 10 10 10 10 10 10

11 8 11 10 11 - 11 -

12 10 12 7 12 - 12 -

13 11 13 11 13 - 13 -

14 - 14 11 14 - 14 -

15 - 15 9 15 - 15 -- Normal - -
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 Normal Normal Normal

Normal/ 
Abnormal 

Normal/ 
Abnormal 

Normal/ 
Abnormal 

Normal/ 
Abnormal 

Normal Normal Normal Normal

Normal Normal Normal Normal

- - - -
Comments 

Replicate A Replicate B Replicate C Replicate D

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

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



Fathead Minnow Bench Sheet

Written by JP on 2015/05/01 HydroQual Laboratories Ltd. File: FM 32 Day termination
F063

Method FMD 32 Day ELS Client NAU104 Sample: 15-1642 Site Control: 15-1639

Conc. 
44%

Fish Length 
(mm) Fish Length 

(mm) Fish Length 
(mm) Fish Length 

(mm) 
1 7 1 10 1 9 1 9

2 8 2 10 2 9 2 9

3 8 3 9 3 8 3 5

4 9 4 9 4 8 4 9

5 9 5 9 5 6 5 9

6 10 6 10 6 10 6 5

7 10 7 8 7 10 7 10

8 10 8 8 8 7 8 9

9 7 9 8 9 10 9 10

10 9 10 10 10 9 10 10

11 9 11 5 11 9 11 9

12 10 12 9 12 9 12 8

13 11 13 - 13 10 13 11

14 11 14 - 14 9 14 -

15 - 15 - 15 9 15 -

67%A

Fish Length 
(mm) Fish Length 

(mm) Fish Length 
(mm) Fish Length 

(mm) 
1 9 1 9 1 9 1 10

2 10 2 9 2 9 2 9

3 9 3 9 3 9 3 10

4 9 4 10 4 11 4 11

5 11 5 10 5 9 5 6

6 9 6 10 6 9 6 10

7 9 7 10 7 9 7 10

8 9 8 9 8 9 8 9

9 8 9 9 9 10 9 8

10 10 10 9 10 11 10 10

11 8 11 11 11 11 11 8

12 9 12 11 12 11 12 11

13 - 13 10 13 - 13 10

14 - 14 - 14 - 14 10

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 Normal Normal Normal

Normal Normal Normal Normal

Normal Normal Normal Normal

Normal Normal Normal Normal

Comments 

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 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 



Fathead Minnow Bench Sheet

Written by JP on 2015/05/01 HydroQual Laboratories Ltd. File: FM 32 Day termination
F063

Method FMD 32 Day ELS Client NAU104 Sample: 15-1642 Site Control: 15-1639

Conc. 
100%A

Fish Length 
(mm) Fish Length 

(mm) Fish Length 
(mm) Fish Length 

(mm) 
1 10 1 9 1 9 1 10

2 12 2 9 2 9 2 9

3 11 3 10 3 8 3 10

4 10 4 8 4 11 4 9

5 11 5 9 5 10 5 7

6 9 6 9 6 10 6 8

7 10 7 11 7 12 7 9

8 10 8 10 8 9 8 9

9 9 9 8 9 10 9 9

10 9 10 9 10 10 10 10

11 10 11 9 11 9 11 9

12 10 12 9 12 9 12 11

13 - 13 10 13 8 13 9

14 - 14 10 14 - 14 -

15 - 15 - 15 - 15 -

Conc. 

100%B
Fish Length 

(mm) Fish Length 
(mm) Fish Length 

(mm) Fish Length 
(mm) 

1 9 1 10 1 10 1 9

2 10 2 10 2 10 2 9

3 8 3 10 3 8 3 10

4 11 4 9 4 9 4 10

5 10 5 10 5 10 5 9

6 9 6 9 6 9 6 8

7 10 7 10 7 10 7 8

8 11 8 11 8 10 8 9

9 9 9 8 9 10 9 10

10 10 10 10 10 9 10 9

11 8 11 9 11 8 11 12

12 9 12 - 12 - 12 8

13 10 13 - 13 - 13 8

14 8 14 - 14 - 14 9

15 10 15 - 15 - 15 9

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 Normal Normal

Normal/ 
Abnormal 

Normal/ 
Abnormal 

Normal/ 
Abnormal 

Normal/ 
Abnormal 

Normal Normal Normal Normal

Normal Normal Normal Normal

NormalNormal

Normal

NormalNormalNormalNormal

NormalNormalNormalNormal

NormalNormalNormalNormal

Replicate DReplicate CReplicate BReplicate A

Test Termination 

----

--Normal-

NormalNormalNormal-

NormalNormalNormal

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

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

Comments 

Normal - - Normal

Normal - - Normal

Normal - - Normal

Normal Normal Normal Normal

Normal Normal Normal Normal

Normal -



Organism Weights 
Bench Sheet

Nautilus Environmental (Calgary) File: Organism Wts-Bench

Client NAU104 Sample 15-1642 Organism FM
Site Control 15-1639

Initial Weight (mg) (dried pan)

Conc.  Lab CTL Site CTL 30% 44% 67% 100%A 100%B 

Replicate
a 965.89 985.23 1004.43 1010.22 1011.15 1008.16 986.29 1023.81
b 975.93 1057.54 1002.12 1007.27 939.46 1006.51 995.75 974.66
c 964.63 1031.91 936.98 949.59 927.79 936.77 990.64 970.63
d 996.14 1021.01 936.8 959.96 986.06 940.79 992.88 1015.76
e

Final Weight (mg) (dried pan+organisms)

Conc.  Lab CTL Site CTL 30% 44% 67% 100%A 100%B 

Replicate
a 980.07 996.18 1020.19 1026.93 1034.29 1021.26 1003.63 1041.36
b 989.89 1073.09 1016.41 1024.34 954.75 1024.83 1006.76 989.75
c 978.12 1048.66 951.47 965.41 944.95 953.26 1006.37 988.86
d 1008.76 1038.03 950.16 977.42 1002.74 957.78 1010.16 1030.36
e

 Lab CTL 
20 ug/L

 Lab CTL 
20 ug/L



Organism Weights 
Bench Sheet

Nautilus Environmental (Calgary) File: Organism Wts-Bench

Client NAU104 Sample 15-1642 Organism FM
Site Control 15-1639

Organism weight per replicate (mg)
Dose  Lab CTL Site CTL 30% 44% 67% 100%A 100%B 

replicate
a 14.18 10.95 15.76 16.71 23.14 13.1 17.34 17.55
b 13.96 15.55 14.29 17.07 15.29 18.32 11.01 15.09
c 13.49 16.75 14.49 15.82 17.16 16.49 15.73 18.23
d 12.62 17.02 13.36 17.46 16.68 16.99 17.28 14.6
e

Dry Weight per Fish (mg)
Dose  Lab CTL Site CTL 30% 44% 67% 100%A 100%B 

replicate
a 1.09 1.56 1.13 1.29 1.65 1.09 1.44 1.17
b 1.07 1.41 1.19 1.14 1.27 1.41 0.79 1.37
c 0.96 1.29 1.04 1.58 1.14 1.37 1.21 1.66
d 0.97 1.31 1.11 1.75 1.28 1.21 1.33 0.97

Average 1.02 1.39 1.12 1.44 1.34 1.27 1.19 1.29

 Lab CTL 
20 ug/L

 Lab CTL 
20 ug/L



 32 Day Fathead Minnow 
Data Summary 

Method FMD 32 Day ELS Client NAU104 Reference: 15-1639
 15-1642

Concentration: LAB CTL

replicate

a

b

c

d

Average

Concentration: LAB CTL 20 ug/L 

replicate

a

b

c

d

Average

Concentration: SITE CTL 

replicate

a

b

c

d

Average

Concentration: 30%

replicate

a

b

c

d

Average 98% 81% 80% 9 1.44 0%

100% 67% 67% 10 1.75 0%

93% 71% 67% 9 1.58 0%

100% 100% 100% 9 1.14 0%

100% 87% 87% 9 1.29 0%

Hatching Success Post Hatch Survival Cumulative Survival 
Average Length 

(mm)
Dry Weight per fish 

(mg)
Incidence of 
Deformities 

98% 88% 87% 9 1.12 0%

100% 80% 80% 9 1.11 0%

100% 93% 93% 9 1.04 0%

93% 86% 80% 9 1.19 0%

100% 93% 93% 9 1.13 0%

Hatching Success Post Hatch Survival Cumulative Survival 
Average Length 

(mm)
Dry Weight per fish 

(mg)
Incidence of 
Deformities 

98% 74% 73% 9 1.39 2%

100% 87% 87% 9 1.31 0%

100% 87% 87% 9 1.29 8%

100% 73% 73% 9 1.41 0%

93% 50% 47% 9 1.56 0%

Hatching Success Post Hatch Survival Cumulative Survival 
Average Length 

(mm)
Dry Weight per fish 

(mg)
Incidence of 
Deformities 

97% 91% 88% 8 1.02 0%

93% 93% 87% 8 0.97 0%

100% 93% 93% 8 0.96 0%

100% 87% 87% 8 1.07 0%

93% 93% 87% 8 1.09 0%

Hatching Success Post Hatch Survival Cumulative Survival 
Average Length 

(mm)
Dry Weight per fish 

(mg)
Incidence of 
Deformities 



 32 Day Fathead Minnow 
Data Summary 

Concentration: 44%

replicate

a

b

c

d

Average

Concentration: 67%

replicate

a

b

c

d

Average

Concentration: 100A%

replicate

a

b

c

d

Average

Concentration: 100B%

replicate

a

b

c

d

Average

100% 85% 85% 10 1.27 0%

100% 93% 93% 9 1.21 0%

1.37

1.41

100% 80% 80% 9 1.09 0%

Hatching Success Post Hatch Survival Cumulative Survival 
Average Length 

(mm)
Dry Weight per fish 

(mg)
Incidence of 
Deformities 

100% 80% 80% 10 0%

100% 87% 87% 10 0%

100% 90% 90% 9 1.34 0%

100% 87% 87% 9 1.28 0%

100% 100% 100% 9 1.14 0%

100% 80% 80% 9 1.27 0%

100% 93% 93% 9 1.65 0%

Hatching Success Post Hatch Survival Cumulative Survival 
Average Length 

(mm)
Dry Weight per fish 

(mg)
Incidence of 
Deformities 

Hatching Success Post Hatch Survival Cumulative Survival 
Average Length 

(mm)
Dry Weight per fish 

(mg)
Incidence of 
Deformities 

100% 80% 80% 10 1.44 0%

100% 93% 93% 9 0.79 0%

100% 87% 87% 10 1.21 0%

100% 87% 87% 9 1.33 0%

100% 87% 87% 10 1.19 0%

Hatching Success Post Hatch Survival Cumulative Survival 
Average Length 

(mm)
Dry Weight per fish 

(mg)
Incidence of 
Deformities 

100% 100% 100% 9 1.17 0%

100% 73% 73% 10 1.37 0%

100% 73% 73% 9 1.66 0%

100% 100% 100% 9 0.97 0%

100% 87% 87% 9 1.29 0%



Warning Chart
Fathead minnow

Page 25 of 26

Test Method: 7 days Fathead minnow Survival and Growth Test (7 treatments plus a control)
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: 3 replicates
age of test organisms: <24 hours organisms per replicate: 10

condition prior to test initiation: normal feeding: twice daily
batch number: 20151207FMELS 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): 7.0

conductance (µS/cm): 447
dissolved oxygen (mg/L): 9.5

NH4
+ (mg/L): <0.1

hardness (mg CaCO3/L): 218
alkalinity (mg CaCO3/L): 136

total residual chlorine (mg/L): <0.01

Comments: None

                                                The test data and results are authorized and verified correct.

Senior Verifier



Warning Chart
Fathead minnow

Page 26 of 26

toxicant Sodium Chloride (NaCl)
started on 2015/12/13 ended on 2015/12/20

Result (7 d LC50): 2.91 log (mg NaCl/L); geometric mean
Confidence Limits (95%) lower 2.83 upper 2.98

mean 2.92 sd 0.08 cv(%): 12.3
lower upper

warning limits (±2 sd) 2.76 3.08 (95% confidence limits)
control limits (±3 sd) 2.68 3.16 (99% confidence limits)

started on 2015/12/13 ended on 2015/12/20
Result (7 d IC25): 2.66 log (mg NaCl/L); geometric mean

Confidence Limits (95%) lower 2.31 upper 2.77

mean 2.80 sd 0.13 cv(%): 20.3
lower upper

warning limits (±2 sd) 2.54 3.07 (95% confidence limits)
control limits (±3 sd) 2.40 3.20 (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: 01 Mar-1615:32(p1of4) 

Test Code: 16oooa I 03-6S23-1 S33 

Fathead Minnow 32-d Survival and Growth Test Nautilus Environmental 

Batch ID: 19-1412-2046 Test Type: Survival-Development-Growth Analyst: Jeslin Wijaya 

Start Date: 08 Dec-1S Protocol: ASTM E1241-0S (2013) Diluent: FR_UFRI 

Ending Date: 09 Jan-16 Species: Pimephales promelas Brine: 

Duration: 32d Oh Source: Aquatox, AR Age: 

Sample ID: 09-6772-9661 Code: GH_FR1(ammended Client: Teck Coal 

Sample Date: 30 Nov-1S Material: Water Sample Project: 

Receive Date: 01 Dec-1S11:10 Source: Teck Coal (TECK COAL) 

Sample Age: 8d Oh (2 °C) Station: GH_FR1_WS_201S_ 11_30_N 

Comparison Summary 

Analysis ID Endpoint NOEL LOEL TOEL PMSD TU Method 

17-9372-4932 Hatched Rate 0 >O NA Fisher Exact Test 
02-1037-3808 Length-mm <O 0 6.24o/o Equal Variance t Two-Sample Test 
21-4314-0642 Mean Dry Biomass-mg 0 >O 10.9°/o Equal Variance t Two-Sample Test 
02-1236-3S14 Proportion Normal 0 >O NA Fisher Exact Test 
19-S930-3882 Survival Rate 0 >O NA Fisher Exact Test 

Point Estimate Summary 

Analysis ID Endpoint Level % 95% LCL 95% UCL TU Method 

1S-2S60-4674 Hatched Rate EC5 >100 NIA NIA <1 Linear Interpolation (ICPIN) 
EC10 >100 NIA NIA <1 

EC1S >100 NIA NIA <1 

EC20 >100 NIA NIA <1 
EC2S >100 NIA NIA <1 

EC40 >100 NIA NIA <1 

ECSO >100 NIA NIA <1 
18-08S4-6134 Length-mm !CS >100 NIA NIA <1 Linear Interpolation (tCPIN) 

IC10 >100 NIA NIA <1 

IC1S >100 NIA NIA <1 

IC20 >100 NIA NIA <1 

IC25 >100 NIA NIA <1 

IC40 >100 NIA NIA <1 
ICSO >100 NIA NIA <1 

02-043S-2693 Mean Dry Biomass~mg !CS 11010000 NIA NIA Nonlinear Regression 
IC10 22610000 NIA NIA 
IC15 34880000 NIA 0.0000028 

/ \co'/rJ., v I" 1 
IC20 47890000 0.0000020 
IC2S 61740000 0.0000016 
IC40 NIA NIA 0.0000009 
ICSO NIA NIA 0.0000006 

17-9093-9790 Proportion Normal ECS >100 NIA NIA <1 Linear Interpolation (ICP!N) 
EC10 >100 NIA NIA <1 
EC15 >100 NIA NIA <1 
EC20 >100 NIA NIA <1 
EC2S >100 NIA NIA <1 
EC40 >100 NIA NIA <1 
ECSO >100 NIA NIA <1 

01-1101-9313 Survival Rate ECS >100 NIA NIA <1 Linear Interpolation (ICP!N) 
EC10 >100 NIA NIA <1 
EC1S >100 NIA NIA <1 
EC20 >100 NIA NIA <1 
EC2S >100 NIA NIA <1 
EC40 >100 NIA NIA <1 
ECSO >100 NIA NIA <1 

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



CETIS Summary Report 

Fathead Minnow 32-d Survival and Growth Test 

Hatched Rate Summary 

0 
0 
0 
30 
44 
67 
100 

Control Type 

Dilution Water 

Lab Water 

Count 

4 
4 

Negative Control 4 

4 
4 
4 

8 

Length-mm Summary 

0 
0 
0 
30 
44 
67 
100 

Control Type 

Dilution Water 

Lab Water 

Count 

4 
4 

Negative Control 4 

4 

4 

4 

8 

Mean Dry Biomass-mg Summary 

0 
0 
0 
30 
44 
67 
100 

Control Type 

Dilution Water 

Lab Water 

Count 

4 

4 
Negative Control 4 

4 

4 

4 
8 

Proportion Normal Summary 

0 

0 
0 

30 
44 
67 
100 

Control Type Count 

Dilution Water 4 
Lab Water 4 

Negative Control 4 

4 

4 

4 
8 

Survival Rate Summary 

C-% 

0 
0 
0 
30 
44 
67 
100 

000-469-187·1 

Control Type 

Dilution Water 

Lab Water 

Count 

4 
4 

Negative Control 4 

4 

4 

4 
8 

Mean 

0.9833 
0.9833 
0.9667 
0.9833 

Mean 

8.69 
8.827 
8.065 
9.453 
8.845 
9.51 
9.457 

Mean 

0.965 
1.004 
0.9042 
1.118 
1.205 
1.082 
1.057 

Mean 

0.9808 
1 

Mean 

0.8667 
0.7333 
0.8833 
0.8 
0.9 
0.85 
0.8667 

95% LCL 
0.9303 
0.9303 
0.9054 
0.9303 

95o/o UCL Min 

1 0.9333 
0.9333 
0.9333 
0.9333 

95% LCL 95o/o UCL Min 

8.401 8.979 8.5 
8.429 
7.478 
8.713 
8.524 
9.087 
9.199 

9.226 
8.652 
10.19 
9.166 
9.933 
9.716 

8.57 
7.57 
9 
8.69 
9.17 
9.13 

95°/o LCL 95°/o UCL Min 

0.8602 1.07 0.8907 
0.7055 1.303 0.73 
0.8309 
1.043 
0.836 
0.846 
0.9264 

95% LCL 

1 

0.9196 

0.9775 
1.192 
1.573 
1.317 
1.187 

0.8413 
1.055 
1.019 
0.8733 
0.734 

95o/o UCL Min 

1 

1 0.9231 

95o/o LCL 95% UCL Min 

0.7442 0.9892 0.8 
0.4333 
0.8303 
0.5402 
0.763 
0.7484 
0.7773 

0.9364 

0.9516 
0.956 

0.4667 
0.8667 
0.6667 
0.8 
0.8 
0.7333 

CETIS'M V1.8.7.16 

Report Date: 

Test Code: 
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01Mar-1615:32 (p 2 of 4) 
16oooa I 03-6523-1533 

Nautilus Environmental 

Std Dev 

0.03333 
0.03333 
0.03849 
0.03333 
0 
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CVo/o 
3.39°/o 
3.39% 

3.98o/o 

3.39o/o 
0.0%1 
0.0% 
0.0o/o 

Std Dev CV% 

0.1817 2.09% 
0.2502 2.84% 
0.369 4.58% 
0.4644 4.91 % 
0.2017 2.28% 
0.2658 2.8% 
0.3087 

Std Dev 

0.06587 
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0.2316 
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Std Dev 
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3.26o/o 

CV% 
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13.69% 
14.77o/o 

CV0/o 
0.0% 

3.92o/o 
0.0o/o 
0.0% 
0.0°/o 
0.0% 
0.0% 

Std Dev CV% 

0.07698 8.88% 
0.1886 25.71% 
0.03333 3.77% 
0.1633 20.41% 
0.08607 
0.06383 
0.1069 

9.56o/o 
7.51% 
12.34% 

Analyst: __ _ 

o/oEffect 
O.Oo/o 
O.Oo/o 
1.7°/o 
0.0% 
-1.7°/o 
-1.7o/o 
-1.7o/o 

%Effect 
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%Effect 

0.0% 
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-24.82o/o 
-12.09% 
-9.53°/o 

%Effect 

0.0% 
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0.0% 

0.0% 
0.0% 

0.0% 
0.0% 

%Effect 

0.0°/o 
15.38o/o 
-1.92°/o 
7.69°/o 
-3.85% 
1.92% 

0.0% 



CETIS Summary Report Report Date: 01 Mar-1615:32(p3of 4) 

Test Code: 16oooa I 03-6523-1533 

Fathead Minnow 32-d Survival and Growth Test Nautilus Environmental 

Hatched Rate Detail 

C-o/o Control Type Rep 1 Rep2 Rep 3 Rep4 Rep 5 Rep 6 Rep7 Rep 8 

0 Dilution Water 1 0.9333 1 1 

0 Lab Water 0.9333 1 

0 Negative Control 0.9333 1 0.9333 

30 1 0.9333 

44 

67 

100 

Length-mm Detail 

C-o/o Control Type Rep 1 Rep2 Rep 3 Rep4 Rep 5 Rep 6 Rep7 Rep 8 

0 Dilution Water 8.57 8.5 8.86 8.83 
0 Lab Water 8.57 9 9.08 8.66 

0 Negative Control 8.38 8 7.57 8.31 
30 9.31 9 9.4 10.1 
44 9.14 8.75 8.8 8.69 
67 9.17 9.69 9.75 9.43 
100 10.08 9.29 9.54 9.15 9.47 9.64 9.36 9.13 

Mean Dry Biomass-mg Detail 

C-o/o Control Type Rep 1 Rep2 Rep 3 Rep4 Rep 5 Rep6 Rep 7 Rep 8 
0 Dilution Water 1.051 0.9527 0.966 0.8907 
0 Lab Water 0.73 1.037 1.117 1.135 
0 Negative Control 0.9453 0.9307 0.8993 0.8413 
30 1.114 1.138 1.055 1.164 
44 1.543 1.019 1.144 1.112 
67 0.8733 1.221 1.099 1.133 
100 1.156 0.734 1.049 1.152 1.17 1.006 1.215 0.9733 

Proportion Normal Detail 

C-o/o Control Type Rep 1 Rep 2 Rep 3 Rep4 Rep 5 Rep6 Rep 7 Rep 8 
0 Dilution Water 1 1 1 
0 Lab Water 0.9231 
0 Negative Control 1 

30 1 
44 1 
67 

100 

Survival Rate Detail 

C-% Control Type Rep 1 Rep 2 Rep 3 Rep4 Rep 5 Rep 6 Rep 7 Rep 8 
0 Dilution Water 0.9333 0.8 0.9333 0.8 
0 Lab Water 0.4667 0.7333 0.8667 0.8667 
0 Negative Control 0.8667 0.8667 0.9333 0.8667 
30 0.8667 1 0.6667 0.6667 
44 0.9333 0.8 0.8667 
67 0.8 0.8667 0.8 0.9333 
100 0.8 0.9333 0.8667 0.8667 0.7333 0.7333 

000-469-187-1 CETlS™ v1 .8.7.16 Analyst: __ _ 



CETIS Summary Report Report Date: 01 Mar-1615:32 (p 4 of 4) 

Test Code: 15oooa I 03-6523-1533 

Fathead Minnow 32-d Survival and Growth Test Nautilus Environmental 

Hatched Rate Binomials 

C-% Control Type Rep 1 Rep 2 Rep 3 Rep4 Rep 5 Rep 6 Rep 7 Reps 

0 Dilution Water 15/15 14/15 15115 15/15 
0 Lab Water 14115 15115 15/15 15/15 
0 Negative Control 14/15 15/15 15/15 14/15 

30 15/15 15/15 14/15 15/15 

44 15115 15/15 15115 15115 
67 15/15 15/15 15/15 15/15 
100 15/15 15/15 15/15 15/15 15/15 15/15 15/15 15/15 

Proportion Normal Binomials 

C-% Control Type Rep 1 Rep2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8 

0 Dilution Water 14/14 12/12 14/14 12/12 
0 Lab Water 717 11/11 12/13 13/13 
0 Negative Control 13/13 13/13 14/14 13/13 
30 13/13 15/15 10/10 10/10 
44 14114 12112 15115 13/13 
67 12/12 13/13 12/12 14/14 
100 12/12 14/14 13/13 13/13 15/15 11/11 11/11 15/15 

Survival Rate Binomials 

C-0/o Control Type Rep 1 Rep2 Rep 3 Rep4 Rep 5 Rep6 Rep 7 Rep 8 
0 Dilution Water 14/15 12/15 14/15 12/15 
0 Lab Water 7/15 11/15 13/15 13/15 
0 Negative Control 13/15 13/15 14/15 13/15 
30 13/15 15/15 10/15 10/15 
44 14/15 12/15 15/15 13/15 
67 12/15 13/15 12/15 14115 
100 12115 14/15 13/15 13/15 15/15 11/15 11115 15/15 

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



CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 15-2560-4674 

Analyzed: 23 Feb-16 13:09 

Batch ID: 

Start Date: 

19-1412-2046 

08 Dec-15 

Ending Date: 09 Jan-16 

Duration: 32d Oh 

Sample ID: 09-6772-9661 

Sample Date: 30 Nov-15 

Receive Date: 01 Dec-1511:10 

Sample Age: 8d Oh (2 'C) 

Linear Interpolation Options 

X Transform Y Transform 

Log(X+1) Linear 

Point Estimates 

Level % 9S% LCL 

EC5 >100 N/A 

EC10 >100 N/A 

EC15 >100 NIA 

EC20 >100 N/A 

EC25 >100 N/A 

EC40 >100 N/A 

EC50 >100 N/A 

Hatched Rate Summary 

C-0/o Control Type 

Endpoint: 

Analysis: 

Test Type: 

Protocol: 
Species: 

Source: 

Code: 
Material: 

Source: 
Station: 

Seed 

2044419 

95% UCL TU 

N/A <1 

N/A <1 

N/A <1 

N/A <1 

N/A <1 

N/A <1 

N/A <1 

Count Mean 

Hatched Rate 

Linear Interpolation (ICPIN) 

Suivival-Development-Growth 

ASTM E1241-05 (2013) 

Pimepha1es promelas 

Aquatox, AR 

GH_FR1 (am mended 

Water Sample 

Teck Coal (TECK COAL) 

GH_FR1_WS_2015_ 11_30_N 

Resamples Exp 9S% CL Method 

Report Date: 

Test Code: 

23 Feb-16 13:10 (p 1 of 2) 

16000a I 03-6523-1533 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Jeslln Wijaya 
Diluent: FR_UFRI 

Brine: 

Age: 

Client: Teck Coal 

Project: 

200 Yes Two-Point Interpolation 

95o/o LCL 95% UCL 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

Calculated Variate(A/B) 

Min Max Std Err Std Dev CV% 1YoEffect A B 

0 Dilution Water 4 0.9833 0.9333 1 0.01667 0.03333 3.39% o.0°1o 59 60 

30 4 0.9833 0.9333 0.01667 0.03333 3.39% o.0°1o 59 60 
44 4 0 0 0.0% -1.7o/o 60 60 

67 4 0 0 0.0% -1.7°/o 60 60 
100 8 0 0 0.0% -1.7% 120 120 

Hatched Rate Detail 

C~% Control Type Rep 1 Rep2 Rep 3 Rep4 Reps Reps Rep7 Rep 8 

0 Dilution Water 1 0.9333 1 

30 0.9333 

44 1 

67 

100 

Hatched Rate Binomials 

C~% Control Type Rep 1 Rep 2 Rep 3 Rep4 Reps Rep 6 Rep7 Rep 8 
0 Dilution Water 15/15 14/15 15/15 15/15 

0 Lab Water 14/15 1S/15 15/15 15/1S 
0 Negative Control 14/15 15/15 15/15 14/15 

30 15/15 15/15 14/15 15/15 
44 15/15 15/15 15/15 15/15 

67 15/15 15/15 15/15 15/15 
100 15/15 15/15 15/15 15/15 15/15 15/15 15/15 15/15 

000-469-187-1 CETIST111 v1.8.7.16 Analyst __ _ 



CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 15-2560-4674 Endpoint: Hatched Rate 
Analyzed: 23 Feb-16 13:09 Analysis: Linear Interpolation (ICPIN) 

Graphics 

000-469-187-1 CETIS™ v1 .8.7.16 

Report Date: 

Test Code: 

23 Feb-16 13:10 (p 2 of 2) 

16000a I 03-6523-1533 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: __ _ oA JC1,c 
{-:,)i. z.tr! /j, 



CETIS Analytical Report Report Date: 

Test Code: 

01 Mar-16 15:29 (p 1 of 1) 

16oooa I 03-6523-1533 

Fathead Minnow 32-d Survival and Growth Test Nautilus Environmental 

Analysis ID: 17-9372-4932 Endpoint: Hatched Rate CETIS Version: CETISv1.8.7 

Analyzed: 01 Mar-16 15:29 Analysis: Single 2x2 Contingency Table Official Results: Yes 

Batch ID: 19-1412-2046 Test Type: Survival-Development-Growth Analyst: Jeslin Wijaya 

Start Date: OSDec-15 Protocol: ASTM E1241-05 (2013) Diluent: FR_UFRI 

Ending Date: 09 Jan-16 Species: Pimephales prome!as Brine: 

Duration: 32d Oh Source: Aquatox, AR Age: 

Sample ID: 09-6772-9661 Code: GH_FR1(ammended Client: Teck Coal 

Sample Date: 30 Nov-15 Material: Water Sample Project: 
Receive Date: 01 Dec-1511:10 Source: Teck Coal (TECK COAL) 

Sample Age: 8d Oh (2 °C) Station: GH_FR1_WS_2015_ 11_30_N 

Data Transform Zeta Alt Hyp Trials Seed Test Result 

Untransformed C<>T NA NA Passes hatched rate 

Fisher Exact Test 

Control vs Control Test Stat P-Value P-Type Decision(a:5%) 

Negative Control Dilution Water 

Data Summary 

C·% Control Type NR 

0 Dilution Water 59 

0 Negative Contr 58 

Hatched Rate Detail 

C~% Control Type Rep 1 

0 Dilution Water 1 

O Negative Control 0.9333 

Hatched Rate Binomials 

C-o/o 

0 

0 

0 

Graphics 

0,0 

,, 

00 

000-469-187-2 

Control Type 

Dilution Water 

Lab Water 

Rep 1 

15/15 

14/15 

Negative Control 14/15 

• 

0.6218 

R 

2 

Rep2 

0.9333 

Rep2 

14/15 

15/15 

15/15 

0.6218 Exact Non-Significant Effect 

NR+R Prop NR Prop R 0/oEffect 

60 0.9833 0.01667 -1.72o/o 

60 0.9667 0.03333 0.0%, 

Rep 3 Rep4 

1 1 

1 0.9333 

Rep 3 Rep4 

15/15 15/15 

15/15 15/15 

15/15 14/15 

• 

CETIS'" v1.8.7.16 Analyst: __ _ 



CETIS Analytical Report Report Date: 19 Feb-1615:09 (p 1 of 2) 

Test Code: 16000a I 03-6523-1533 

Fathead Minnow 32-d Survival and Growth Test Nautilus Environmental 

Analysis JD: 01-1101-9313 Endpoint: Suivival Rate CETIS Version: CETISv1.8.7 

Analyzed: 19 Feb-16 15:07 Analysis: Linear Interpolation (ICPIN) Official Results: Yes 

Batch ID: 19-1412-2046 Test Type: Survival-Development-Growth Analyst: Jeslin Wijaya 

Start Date: 08 Dec-15 Protocol: ASTM E1241-05 (2013) Diluent: FR_UFRI 

Ending Date: O~Jan-16 Species: Pimephales promelas Brine: 
Duration: 32d Oh Source: Aquatox, AR Age: 

Sample ID: 09-6772-9661 Code: GH_FR1(ammended Client: Teck Coal 

Sample Date: 30 Nov-15 Material: Water Sample Project: 

Receive Date: 01 Dec-1511:10 Source: Teck Coal (TECK COAL) 

Sample Age: 8d Oh (2 °C) Station: GH_FR1_WS_2015_ 11_30_N 

Linear Interpolation Options 

X Transform Y Transform Seed Resamples Exp 95% CL Method 
Log(X+1) Linear 231737 200 Yes Two-Point Interpolation 

Point Estimates 

Level % 95% LCL 95°!n UCL TU 95% LCL 95°/o UCL 
EC5 >100 N/A N/A <1 NA NA 
EC10 >100 NIA NIA <1 NA NA 
EC15 >100 N/A NIA <1 NA NA 
EC20 >100 N/A NIA <1 NA NA 
EC25 >100 N/A NIA <1 NA NA 
EC40 >100 N/A NIA <1 NA NA 
EC50 >100 NIA N/A <1 NA NA 

Survival Rate Summary Calculated Variate(A/B) 

C-0/o Control Type Count Mean Min Max Std Err Std Dev CV1Yo 0/oEffect A B 
0 Dilution Water 4 0.8667 0.8 0.9333 0.03849 0.07698 8.88% 0.0% 52 60 
30 4 0.8 0.6667 0.08165 0.1633 20.41% 7.69% 48 60 
44 4 0.9 0.8 0.04303 0.08607 9.56o/o -3.85% 54 60 
67 4 0.85 0.8 0.9333 0.03191 0.06383 7.51% 1.92% 51 60 
100 8 0.8667 0.7333 0.0378 0.1069 12.34% 0.0°/o 104 120 

Survival Rate Detail 

C-o/o Control Type Rep 1 Rep2 Rep3 Rep4 Reps Rep6 Rep 7 Rep8 
0 Dilution Water 0.9333 0.8 0.9333 0.8 
30 0.8667 1 0.6667 0.6667 
44 0.9333 0.8 0.8667 
67 0.8 0.8667 0.8 0.9333 
100 0.8 0.9333 0.8667 0.8667 0.7333 0.7333 

Survival Rate Binomials 

C-% Control Type Rep 1 Rep2 Rep3 Rep4 Reps Rep6 Rep 7 Rep8 
0 Dilution Water 14115 12/15 14/15 12/15 
0 Lab Water 7115 11/15 13/15 13/15 
0 Negative Control 13/15 13115 14/15 13115 
30 13/15 15115 10/15 10/15 
44 14/15 12/15 15/15 13/15 
67 12/15 13/15 12/15 14/15 
100 12/15 14/15 13/15 13/15 15/15 11/15 11115 15/15 

000-469-187-1 CETIS>M v1.8.7.16 Analyst: __ _ QA: JC>V 
FQ •. 7.it /1 



CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 01-1101-9313 Endpoint: Survival Rate 
Analyzed: 19 Feb-16 15:07 Analysis: Linear Interpolation (!CPIN) 

Graphics 

_...@-._ 

--·-
o.• 
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000-469-187-1 CETIS'M v1.8.7.16 

Report Date: 
Test Code: 

19 Feb-1615:09 (p 2 of 2) 

16000a I 03-6523-1533 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: __ _ 



CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 19-5930-3882 

Analyzed: 01Mar-1615:29 

Batch ID: 19-1412-2046 

Start Date: 08 Dec-15 

Ending Date: 09 Jan-16 

Duration: 32d Oh 

Sample ID: 09-6772-9661 

Sample Date: 30 Nov-15 

Receive Date: 01 Dec-1511:10 

Sample Age: 8d Oh (2 °C) 

Data Transform 

Untransformed 

Fisher Exact Test 

Zeta 

Endpoint: Survival Rate 

Analysis: .Single 2x2 Contingency Table 

Test Type: Survival-Development-Growth 
Protocol: ASTM E1241-05 (2013) 

Species: Pimephales promelas 

Source: Aquatox, AR 

Code: 
Material: 

Source: 
Station: 

GH_FR1(ammended 

Water Sample 

Teck Coal (TECK COAL) 

GH_FR1_WS_2015_ 11_30_N 

Alt Hyp Trials Seed 

C<>T NA NA 

Report Date: 
Test Code: 

01 Mar-1615:29 (p 1 of 1) 

16oooa I 03-6523-1533 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Jeslin Wijaya 
Diluent: FR_UFRI 

Brine: 

Age: 

Client: Teck Coal 

Project: 

Test Result 

Passes survival rate 

Control vs Control Test Stat P-Value P-Type Decision(a:5o/o) 
Negative Control Dilution Water 1 1.0000 Exact Non-Significant Effect 

Data Summary 

C-% Control Type NR R NR+R Prop NR Prop R 0/oEffect 
0 Dilution Water 52 8 60 0.8667 0.1333 1.89o/o 
0 Negative Contr 53 7 60 0.8833 0.1167 0.0o/o 

Survival Rate Detail 

C-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 

0 Dilution Water 0.9333 0.8 0.9333 0.8 

0 Negative Control 0.8667 0.8667 0.9333 0.8667 

Survival Rate Binomials 

C-% Control Type Rep 1 Rep 2 Rep 3 Rep4 
0 Dilution Water 14/15 12/15 14/15 12/15 

0 Lab Water 7/15 11/15 13/15 13/15 
0 Negative Control 13/15 13/15 14/15 13/15 

Graphics 

000-469-187-2 CETIS™ v1.8.7.16 Analyst: __ _ 



CETIS Analytical Report Report Date: 

Test Code: 

25 Feb-16 09:24 (p 1 of 2) 

16oooa I 03-6523-1533 

Fathead Minnow 32-d Survival and Growth Test Nautilus Environmental 

Analysis ID: 02-0435-2693 Endpoint: Mean Ory Biomass-mg CETJS Version: CETISv1.8.7 

Analyzed: 19 Feb-1615:12 Analysis: Nonlinear Regression Official Results: Yes 

Batch ID: 19-1412-2046 Test Type: Survival-Development-Growth Analyst: Jeslin Wijaya 

Start Date: 08 Dec-15 Protocol: ASTM E1241-05 (2013) Diluent: FR_UFRI 

Ending Date: 09 Jan-16 Species: Pimephales promelas Brine: 

Duration: 32d Oh Source: Aquatox, AR Age: 

Sample ID: 09-6772-9661 Code: GH_FR1(ammended Client: Teck Coal 

Sample Date: 30 Nov-15 Material: Water Sample Project: 

Receive Date: 01 Dec-1511:10 Source: Teck Coal (TECK COAL) 

Sample Age: 8d Oh (2 °C) Station: GH_FR1_WS_2015_ 11_30_N 

Non-Linear Regression Options 

Model Function X Transform Y Transform Weighting Function PTBS Function 

2P Exponential EV [Y=A•exp(log(0.5)'X/D)] None None Nonmal [W=1] 011 rv·=YJ 
Regression Summary 

lters Log LL Al Cc BIC Adj R2 Optimize F Stat Critical P~Value Decision{ a: 5%) 

6 33.39 -62.21 -60.42 Yes 1.968 3.127 0.1531 Non-Significant Lack of Fit 

Point Estimates 

Level % 95o/o LCL 95% UCL TU 95% LCL 95% UCL 

IC5 11010000 N/A N/A 0.0000090 NA NA 
IC10 22610000 N/A N/A 0.0000044 NA NA 
IC15 34880000 N/A N/A 0.0000028 NA NA 
IC20 47890000 N/A N/A 0.0000020 NA NA 
IC25 61740000 N/A N/A 0.0000016 NA NA 
IC40 10960000 N/A N/A 0.0000009 NA NA 
IC50 14870000 N/A N/A 0.0000006 NA NA 

Regression Parameters 

Parameter Estimate Std Error 95% LCL 95% UCL t Stat P~Value Decision{a:5%) 

A 1.066 0.05966 0.9495 1.183 17.88 <0.0001 Significant Parameter 
D 1.49E+08 2.65E+13 -5.2E+13 5.19E+13 5.62E-06 1.0000 Non-Significant Parameter 

ANOVATable 

Source Sum Squares Mean Square DF F Stat P~Value Decision(a:5°/o) 
Model 0 0 1 0 1.0000 Non-Significant 
Lack of Fit 0.129523 0.043174 3 1.968 0.1531 Non-Significant 
Pure Error 0.416905 0.021942 19 
Residual 0.546429 0.024838 22 

Residual Analysis 

Attribute Method Test Stat Critical P~Value Decision(a:5°/o) 
Variances Bartlett Equality of Variance 7.483 9.488 0.1125 Equal Variances 

Mod Levene Equality of Variance 0.7708 2.895 0.5575 Equal Variances 
Distribution Shapiro-Wilk W Normality 0.9238 0.9169 0.0710 Normal Distribution 

Anderson-Darling A2 Normality 0.6934 2.492 0.0702 Normal Distribution 

Mean Dry Biomass~mg Summary Calculated Variate 

C~% Control Type Count Mean Min Max Std Err Std Dev CV% %Effect 
0 Dilution Water 4 0.965 0.8907 1.051 0.03294 0.06587 6.83o/o 0.0% 
30 4 1. 118 1.055 1.164 0.02335 0.0467 4.18o/() -15.82o/() 
44 4 1.205 1.019 1.543 0.1158 0.2316 19.22% -24.82% 
67 4 1.082 0.8733 1.221 0.07406 0. 1481 13.69o/() -12.09o/() 
100 8 1.057 0.734 1.215 0.0552 0.1561 14.77o/o -9.53°/o 

000-469-187-1 CETlS™ v1.8.7.16 Analyst: __ _ QA: 



CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 02-0435-2693 
Analyzed: 19 Feb-1615:12 

Mean Dry Biomass-mg Detail 

C-% 

0 

30 

44 

67 

100 

Graphics 

,, 

000-469-187-1 

Control Type 

Dilution Water 

• 

• 

Endpoint: 

Analysis: 

Rep 1 Rep 2 

1.051 0.9527 

1.114 1.138 

1.543 1.019 

0.8733 1.221 

1.156 0.734 

• 

Mean Dry Biomass-mg 
Nonlinear Regression 

Report Date: 

Test Code: 

25 Feb-16 09:24 (p 2 of 2) 

16oooa I 03-6523-1533 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Rep3 Rep4 Rep 5 Rep 6 Rep 7 Rep 8 

0.966 0.8907 

1.055 1.164 

1.144 1.112 

1.099 1.133 

1.049 1.152 1.17 1.006 1.215 0.9733 

2P Exponential EV [Y=A'exp(lo9(0.5)'XID)] 

• 

• • 

• 
~ 
3 0.0 ................. -

• 
ei• ·················.r''···················· .................... . 

•••• 

• 
• 
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CET!S™ v1.8.7.16 Analyst: ___ _ QA: j ["LL . 
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CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 
Analyzed: 

21-4314-0642 
01Mar-1615:27 

Endpoint: Mean Dry Biomass-mg 
Analysis: Parametric-Two Sample 

Batch ID: 

Start Date: 
19-1412-2046 

08 Dec-15 

Test Type: Survival-Development-Growth 

Protocol: ASTM E1241-05 (2013) 

Ending Date: 09 Jan-16 

Duration: 32d Oh 

Sample ID: 09-6772-9661 

Species: Pimephales promelas 

Source: Aquatox, AR 

Code: 
Material: 

GH_FR1(ammended 

Water Sample Sample Date: 30 Nov-15 

Receive Date: 01 Dec-1511:10 

Sample Age: 8d Oh (2 °C) 

Source: 
Station: 

Teck Coal (TECK COAL) 

GH_FR1_WS_2015_ 11_30_N 

Data Transform Zeta Alt Hyp Trials 

Untransformed NA C<>T NA 

Equal Variance t Two-Sample Test 

Control vs Control Test Stat Critical 

Negative Control Dilution Water 1.514 2.447 

ANOVATable 

Source Sum Squares Mean Square 

Between 0.007401241 0.007401241 
Error 0.01938603 0.003231005 
Total 0.02678727 

Distributional Tests 

Attribute Test Test Stat 

Variances Variance Ratio F 2.044 
Distribution Shapiro-Wilk W Normality 0.9659 

Mean Dry Biomass-mg Summary 

C-o/o Control Type Count 

0 Dilution Water 4 

0 Negative Control 4 

Mean Dry Biomass-mg Detail 

C-% 

0 
0 

Graphics 

,, 

Control Type Rep 1 

Dilution Water 1.051 

Negative Control 0.9453 

Mean 

0.965 
0.9042 

Rep2 

0.9527 

0.9307 

95°!o LCL 

0.8602 
0.8309 

Rep3 

0.966 

0.8993 

"" 0 mtnmnm '""""""""""Y""""""""""""""" •nmomomnomomn """""""•••-""~'·"'"" 

·····-·-·----··-··--·-··-··-··;:;,j.;ot·ri,;···· 

Seed 

NA 

MSD OF 

0.098 6 

DF 

1 

6 
7 

Critical 

47.47 
0.6451 

95% UCL 

1.07 
0.9775 

Rep4 

0.8907 

0.8413 

P-Value 

0.1809 

F Stat 

2.291 

P-Value 

0.5720 
0.8637 

Median 

0.9593 

0.915 

• 

000-469-187-2 CETlS'" v1 .8.7.16 

Report Date: 

Test Code: 

01Mar-1615:27 (p 1 of 1) 
160ooa I 03-6523-1533 

Nautilus Environmental 

CETIS Version: CET1Sv1.8.7 
Official Results: Yes 

Analyst: Jeslin Wijaya 

Diluent: FR_UFRl 

Brine: 

Age: 

Client: Teck Coal 

Project: 

PMSD Test Result 

10.9o/o passes mean dry biomass-mg 

P-Type Decision(a:S°!o) 

GDF Non-Significant Effect 

P-Value Decision(a:5%) 

0.1809 Non-Significant Effect 

Decision(a:1°/o) 

Equal Variances 

Normal Distribution 

Min Max Std Err CVo/o 0/oEffect 

0.8907 1.051 0.03294 6.83o/o O.Oo/o 
0.8413 0.9453 0.02304 5.1°/o 6.3°/o 

• 

• 

• 

• 

'' 

Analyst: __ _ QA: 



CETIS Analytical Report Report Date: 01 Mar-1615:25 (p 1 of 1) 

16oooa I 03-6523-1533 Test Code: 

Fathead Minnow 32-d Survival and Growth Test Nautilus Environmental 

Analysis ID: 18-0854-6134 

Analyzed: 01 Mar-1615:24 

Batch ID: 

Start Date: 

19-1412-2046 

08 Dec-15 

Ending Date: 09 Jan-16 

Duration: 32d Oh 

Sample ID: 09-6772-9661 

Sample Date: 30 Nov-15 

Receive Date: 01 Dec-1511:10 

Sample Age: 8d Oh (2 °C) 

Linear Interpolation Options 

X Transform YTransform 

Log(X+1) Linear 

Point Estimates 

Level % 95o/o LCL 

IC5 >100 N/A 
IC10 >100 N/A 

IC15 >100 N/A 
IC20 >100 N/A 
IC25 >100 N/A 
IC40 >100 N/A 

IC50 >100 N/A 

Length-mm Summary 

C-% Control Type 

0 Dilution Water 

30 
44 

67 
100 

Length-mm Detail 

C-% Control Type 

0 Dilution Water 

30 

44 

67 

100 

Graphics 

__ .... _ 

000-469-187-2 

Endpoint: Length-mm 
Analysis: Linear Interpolation (ICPIN) 

Test Type: Survival-Development-Growth 

Protocol: ASTM E1241-05 (2013) 

Species: Pimepha!es promelas 

Source: Aquatox, AR 

Code: GH_FR1(ammended 

Material: Water Sample 

Source: Teck Coal (TECK COAL) 

Station: GH_FR1_WS_2015_11_30_N 

CETIS Version: CET1Sv1.8.7 

Official Results: Yes 

Analyst: Jeslin Wijaya 

Diluent: FR_UFRI 

Brine: 

Age: 

Client: Teck Coal 

Project: 

Seed Resamples Exp 95% CL Method 

1748628 200 Yes Two-Point Interpolation 

95% UCL TU 95o/o LCL 95°/o UCL 

N/A <1 NA NA 
N/A <1 NA NA 

N/A <1 NA NA 

N/A <1 NA NA 

N/A <1 NA NA 

N/A <1 NA NA 

N/A <1 NA NA 

Calculated Variate 

Count Mean Min Max Std Err Std Dev CV% o/oEffect 

4 8.69 8.5 8.86 0.09083 0.1817 2.09o/o 0.0°/o 
4 9.453 9 10.1 0.2322 0.4644 4.91°/o -8.77% 
4 8.845 8.69 9.14 0.1009 0.2017 2.28°/o -1.78% 
4 9.51 9.17 9.75 0.1329 0.2658 2.8% -9.44% 

8 9.457 9.13 10.08 0.1091 0.3087 3.26°/o -8.83o/Q 

Rep 1 Rep 2 Rep 3 Rep4 Rep 5 Rep 6 Rep? Rep 8 

8.57 8.5 8.86 8.83 

9.31 9 9.4 10.1 

9.14 8.75 8.8 8.69 

9.17 9.69 9.75 9.43 

10.08 9.29 9.54 9.15 9.47 9.64 9.36 9.13 

.-···-·---------·· .. -· 

CETIS'" v1.8.7.16 Analyst: __ _ 



CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 18-2800-2137 Endpoint: Length-mm 
Analyzed: 02 Mar-1611:56 Analysis: Parametric-Two Sample 

Batch ID: 19-1412-2046 

Start Date: 08 Dec-15 

Ending Date: 09 Jan-16 

Duration: 32d Oh 

Sample ID: 09-6772-9661 

Sample Date: 30 Nov-15 

Receive Date: 01 Dec-1511:10 

Sample Age: 8d Oh (2 'C) 

Data Transform Zeta 
Untransformed NA 

Equal Variance t Two-Sample Test 

Control vs Control 

Negative Control Dilution Water 

ANOVA Table 

Source Sum Squares 
Between 0.7812491 
Error 0.5075001 
Total 1.288749 

Distributional Tests 

Attribute Test 
Variances Variance Ratio F 

Test Type: Survival-Development-Growth 
Protocol: ASTM E1241-05 (2013) 

Species: Pimephales promelas 

Source: Aquatox, AR 

Code: 

Material: 

GH_FR1(ammended 

Water Sample 

Source: 
Station: 

Teck Coal (TECK COAL) 

GH_FR1_WS_2015_ 11_30_N 

Alt Hyp Trials Seed 

C>T NA NA 

Test Stat Critical MSD DF P-Value 

-3.039 1.943 0.4 6 0.9886 

Mean Square DF F Stat 

0.7812491 1 9.236 
0.08458334 6 

7 

Test Stat Critical P-Value 

4.126 47.47 0.2748 
Distribution Shapiro-Wilk W Normality 0.9383 0.6451 0.5941 

Length-mm Summary 

C-°!o Control Type Count 
0 Dilution Water 4 
0 Negative Control 4 

Length-mm Detail 

0 

0 

Graphics 

Control Type Rep 1 

Dilution Water 8.57 

Negative Control 8.38 

Mean 

8.69 

8.065 

Rep 2 

8.5 

8 

95% LCL 
8.401 

7.478 

Rep 3 

8.86 

7.57 

95% UCL 

8.979 

8.652 

Rep4 

8.83 

8.31 

Median 

8.7 

8.155 
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000-469-187-1 CETIS'M v1.8.7.16 

Report Date: 

Test Code: 

02 Mar-1611:57(p1 of 1) 

16000a I 03-6523-1533 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Jeslin Wijaya 

Diluent: FR_UFRI 

Brine: 

Age: 

Client: Teck Coal 

Project: 

PMSD Test Result 

4.95o/o Passes length-mm 

P-Type Decision(a:5%) 

CDF Non-Significant Effect 

P-Value Decision(a:5o/o) 

0.0228 Significant Effect 

Decision(a:1°/o) 
Equal Variances 

Normal Distribution 

Min Max Std Err CV0/o °lo Effect 

8.5 8.86 0.09083 2.09°/o 0.0% 
7.57 8.38 0.1845 4.58°1<) 7.19% 

• 

• • 

• 
• 

ftanldts 

Analyst: __ _ 



CETIS Analytical Report Report Date: 19 Feb-16 15:14 (p 1 of 2) 

Test Code: 16000a I 03-6523-1533 

Fathead Minnow 32-d Survival and Growth Test Nautilus Environmental 

Analysis ID: 17-9093-9790 Endpoint: Proportion Norma! CETIS Version: CETISv1.8.7 

Analyzed: 19 Feb-1615:14 Analysis: Linear Interpolation (ICPIN) Official Results: Yes 

Batch ID: 19-1412-2046 Test Type: Survival-Development-Growth Analyst: Jeslin Wijaya 

Start Date: 08 Dec-15 Protocol: ASTM E1241-05 (2013) Diluent: FR_UFRI 

Ending Date: 09 Jan-16 Species: Pimephales prome!as Brine: 
Duration: 32d Oh Source: Aquatox, AR Age: 

Sample ID: 09-6772-9661 Code: GH_FR1(ammended Client: Teck Coal 

Sam pie Date: 30 Nov-15 Material: Water Sample Project: 
Receive Date: 01 Dec-1511:10 Source: Teck Coal (TECK COAL) 

Sample Age: Bd Oh (2 °C) Station: GH_FR1_WS_2015_ 11_30_N 

Linear Interpolation Options 

X Transform Y Transform Seed Resamples Exp 95% CL Method 

Log(X+1) Linear 426441 200 Yes Two-Point Interpolation 

Point Estimates 

Level % 95% LCL 95% UCL TU 95% LCL 95% UCL 

EC5 >100 NIA NIA <1 NA NA 
EC10 >100 NIA NIA <1 NA NA 

EC15 >100 NIA NIA <1 NA NA 
EC20 >100 NIA NIA <1 NA NA 
EC25 >100 NIA NIA <1 NA NA 
EC40 >100 NIA NIA <1 NA NA 

EC50 >100 NIA NIA <1 NA NA 

Proportion Normal Summary Calculated Variate(A/B) 

C-°lo Control Type Count Mean Min Max Std Err Std Dev CV%1 %Effect A 8 
0 Dilution Water 4 1 1 1 0 0 0.0% o.0°1c 52 52 
30 4 0 0 0.0% 0.0°10 48 48 
44 4 0 0 0.0% O.Oo/a 54 54 
67 4 0 0 0.0% 0.0°10 51 51 
100 8 0 0 0.0% 0.0% 104 104 

Proportion Normal Detail 

C-o/o Control Type Rep 1 Rep2 Rep3 Rep4 Rep5 Rep 6 Rep7 Rep8 

0 Dilution Water 1 1 1 1 

30 1 

44 
67 

100 

Proportion Normal Binomials 

C-% Control Type Rep 1 Rep2 Rep 3 Rep4 Reps Rep 6 Rep? Reps 
0 Dilution Water 14114 12112 14114 12112 

0 Lab Water 717 11111 13113 13113 
0 Negative Control 13/13 13113 14114 13113 

30 13113 15115 10110 10110 
44 14114 12112 15115 13113 
67 12112 13113 12112 14114 

100 12112 14114 13113 13113 15115 11111 11111 15115 

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



CETIS Analytical Report 

Fathead Minnow 32~d Survival and Growth Test 

Analysis ID: 17-9093-9790 
Analyzed: 19 Feb-1615:14 

Graphics 

O.• 

'·' 

Endpoint: Proportion Normal 

Analysis: Linear Interpolation (ICPIN} 

o.o '--~~-'-~~~L-~~-'-~~~L-~~~ 
0 .• 

000-469-187-1 CETIS'M v1.8.7.16 

Report Date: 
Test Code: 

19 Feb-16 15:14 (p 2 of 2) 
16oooa I 03-6523-1533 

Nautilus Environmental 

CETIS Version: CETISv1 .8.7 
Official Results: Yes 

Analyst __ _ QA: Jf;~ 
?d: -L1t /IL 



CETIS Analytical Report 

Fathead Minnow 32-d Survival and Growth Test 

Analysis ID: 02-1236-3514 
Analyzed: 01 Mar-16 15:27 

Batch ID: 19-1412-2046 

Start Date: 08Dec-15 

Ending Date: 09Jan-16 

Duration: 32d Oh 

Sample ID: 09-6772-9661 

Sample Date: 30 Nov-15 

Receive Date: 01 Dec-1511:10 

Sample Age: 8d Oh (2 'C} 

Data Transform 

Untransformed 

Fisher Exact Test 

Zeta 

Endpoint: Proportion Normal 

Analysis: Single 2x2 Contingency Table 

Test Type: Survival-Development-Growth 

Protocol: ASTM E1241-05 (2013) 

Species: Pimephales promelas 

Source: Aquatox, AR 

Code: GH_FR1(ammended 

Material: Water Sample 

Source: Teck Coal (TECK COAL} 

Station: GH_FR1_WS_2015_ 11_30_N 

Alt Hyp Trials Seed 
C <> T NA NA 

Report Date: 

Test Code: 

01 Mar-1615:27 (p 1 of 1) 

16oooa I 03-6523-1533 

Nautilus Environmental 

CETIS Version: CET!Sv1.8.7 

Official Results: Yes 

Analyst: Jes!in Wljaya 

Diluent: FR_UFRI 

Brine: 

Age: 

Client: Teck Coal 

Project: 

Test Result 

Passes proportion normal 

Control vs Control Test Stat P-Value P-Type Oecision{a:S°!t1) 
Negative Control Dilution Water 

Data Summary 

C-0/o Control Type NR 

0 Dilution Water 52 
0 Negative Contr 53 

Proportion Normal Detail 

C-% Control Type Rep 1 
0 Dilution Water 1 

0 Negative Control 1 

Proportion Normal Binomials 

C-o/o Control Type Rep 1 
0 Dilution Water 14/14 

0 Lab Water 717 
0 Negative Control 13/13 

Graphics 

• 

.. 
,. 
,, 

'' l 

" 

.. 

000-469-187-2 

1 1.0000 Exact Non-Significant Effect 

R 

0 
0 

Rep2 

1 

Rep2 
12112 

11/11 

13113 

• 

NR+R 

52 
53 

Rep 3 

1 

1 

Rep 3 

14114 

13/13 

14114 

Prop NR 

1 

Rep4 

1 

Rep4 

12/12 

13/13 

13/13 

Prop R 

0 
0 

CETIS'" v1 .8.7.16 

%Effect 

0.0%1 
0.0% 

Analyst: ___ _ 



 

 

APPENDIX E – Oncorhynchus mykiss Toxicity Test Data 



Embryo-Alevin Test Summary Sheet 

Client: 
Work Order No.: 

Teck 
15998b 

Test Date: December 8, 2015-January 6, 2016 

Test Species: Oncorhynchus mykiss 

Sample Information: 

Sample ID: EV ER4 (Amended in-house) 

Sample Date: 
Date Received: 

Sample Volume: 

November 30, December 7, December 14 & December 21, 2015 
December 1, December 8, December 15 & December 22, 2015 

(10 -15) x 20 L per refresh 

Dilution Water: 

Type: Dechlorinated Tap Water 

Hardness (mg/L CaC03): 8 -12 

Alkalinity (mg/L CaC03): 6-10 

Test Organism Information: 

Batch No: 120815 

Source: _,V"a"-n"'c"'ou"'v"e,,_r_,,ls"la,,,n,,d,_T"r"o"ut'-'H'-'a"'t"'c"'he"'ry-'-'-', D=un-"c"a"-n"-, "'B.,,Cc__ Number male broodstock used: 

Loading Density: ~0~.9~2,_,,_~/ =L _______________ Number female broodstock used: 

SOS Reference Toxicant Results: 

Reference Toxicant ID: RTE83 
Stock Solution ID: 15S03 
Date Initiated: December 8, 2015 
7-d EC50 (95% CL): 7.3 (7.1 - 7.5) mg/L SOS 

Reference Toxicant Mean and Range: 4.0 (2.2 - 7.3) mg/L SOS 
Reference Toxicant CV (o/o): 36 

Test Results: 

Sample ID: 
EV _ER4 (Amended) 

EC25 (%) (v/v) 

EC50 (%) (v/v) 

IC25 (%) (v/v) 

IC50 (%) (v/v) 

Reviewed by: 

Issued November 25, 2008; Version 1.0 

_4 __ 
_4 __ 

Nautilus Environmental 



Client: 
Sample ID: 
Work Order#: 

LA~ u, l\if ro \ 
Concentration 

(•lo v\N 

'>1i-'<- l~k>\ 
Concentration 
Csl-L SR L--~ 

Embryo-Alevin Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

Start Date & Time: \){1(.t""'/bJu- '6. 2-0 IS(? ll:i?:>S~ 
Stop Date & Time: "'.SlhNto£'\ lo . 19 (\a e I SoO~ 

Test Species: Oncorhynchus myki~s 

Thermometer: -4;'~ DO meter: \:fe-_:l /"-; pH meter: fi~ - \ I } Conductivity meter: ( - 2. (:?, 

b Control 
Hardness"' 1lo' 
Alkalini * [O Reviewed by: ~~ 

Date reviewed: \:T"- -2-l f f,6 , I 
* mg/Las CaC03 

Sample Description: /\.o dcD 1.lf"" , 

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: J2.lq ""';we 'O t Zoi"; ("i\o3S~ 
Stop Date & Time: "'.$0\l\U-c..('-\ IQ, U> \ \o @ 15<>0 ~ 

Test Species: Oncorhynchus mykiss 

Thermometer: -\«,"f'-1 \P\-1- \ 12 Conductivity meter: ( --z, 13 

Analysts: S'>O l P.W\) 1 'l"\L-L 
Hardness* 
Alkalini * 

• mg/Las CaC03 

Sample Description: 

Comments: 

Version 1.2 Issued October 6, 2015 

Control 
[O 
lO Reviewed by: _,J~' !J_'YlA__ __ _ 

Date reviewed: ,J a"' · Z-1 JI b 
"- I 

Nautilus Environmental Company lnc. 



Client: 
Sample ID: 
Work Order #: 

L0b (o,\-\:ro \ 
Concentration 
('/, I/ " 

Embryo-Alevin Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

Start Date & Time: 'DQCJIM,k,\,( 5. '2.-0\S 2_ l'o ~S"' 
Stop Date & Time: ~~\ i,,; ! 'll:>( lo <': (SoD"' 

Test Species: Oncorhynchus mykiss 

Thermometer: .-1p.MP-1 DO meter: '\)o-2-(3 e H- I [ $ Conductivity meter: Cr?.-{ ~ 

Hardness"" 
Analysts: \).-W\? l j"I l--

Alkalini • Reviewed by: J61;; 
Date reviewed: -'-1-,,-.,-z.-1-/Tf fo--

V I' 

• mg/L as CaC03 · 

Sample Descriptidn: 

Comments: 

Version 1.2 Issued Octo'ber 6, 2015 
Nautilus Environmental Company lnc. 



Client: 
Sample ID: 
Work Order #: 

Concentration 

Initials 

Concentration 

Initials 

Embryo-Alevin Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

L\,, 
fl-.,.> 

(<>'>?' 0 b ').,-

. .-0-, 

StartDate&Time: DQcg~W 6,'2..o\S <'.:?_ l\o~~ 
Stop Date & Time: --SC\•w"V~I (,p, "Z.ol \o (d ( $0<D~ 

Test Species: Oncorhynchus mykiss 

A.I A'-> p_,o 

10"'• - ,._ 

Thermometer: , ~""4'-1 DO meter: \)o-2-( > e H- I I > Conductivity meter: Cr?-{?> 

Control Analysts: 
Hardness"' 
Alkalini * \O Reviewed by: __ v:::.· ::.OtL-=-·=----

Date reviewed: r 10Vi/I.> 2. ii I J:, 
v I 

• mg/L as CaC03 ' 

Sample Descriptidn: 

Comments: 

Version 1.2 Issued Octo:ber 6, 2015 
Nautilus Environmental Company Inc. 



Client: 
Sample ID: 
Work Order#: 

GAb C""''-th>\ 
Concentration 

f ·1Q "l" 

· Embryo-Alevin Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

1i,.\J 

Start Date & Time: 'biJ01,,_/.,.1t[ °SS I '"V>IS f? i\o':,S~ 
Stop Date & Time: :>O..l\\JC-.l'\ l..o 1 1..,\\a <:" ISCO~ 

Test Species: Oncorhynchus mykiss 

;,is 

'IUL JIN :JIJJ "\"Iv 

Srt-z G:>"'t"' \ 
Concentration 

G+1-€RL.-to-o 

Initials 

Thermometer: 

Hardness* 
Alkalini • 

• mg/L as CaC03 

Sample Description: 

Comments: 

Version 1.2 Issued October6, 2015 

10.z. qci iO.D 

'i:·O '7·9 :i. .q 
7)0'2. 3\1 
;Ji;N :JIN 

i?>-0 IS·O NS 
10 ."L '1. 9 l0.2 ,C\ 
i·o "T"1 'l «:.> ,o 'O. \ 

'3bS C:>S'l 
:iL-..l ::llN \U9 

'/;· D "b· 0 

1W 

. \ I " pH meter: p ti - > Conductivity meter: ( - 'l. / } 

~c-.rl:\ cv\t,tt°z'.> 1 "" 

Analysts: SS!> 1 'Sw I Kl,£('\"\ L

Reviewed by: .J r,il(;: 
Date reviewed: ~G""1,"'-,,.-..,-.-2.-l_f_{_&,_ 

'-J '/ 

Nautilus Environmental Company Inc. 



Client: 
Sample ID: 
Work Order#: 

· Embryo-Alevin Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

Start Date & Time: §?.(!Zf1"-W t)1 ·u:;f~ {f)\lo'.,5~ 
Stop Date & Time: :SC,!\IJ'<.\."'-1 \o . Y>! la 0 I Seo~ 

Test Species: Oncorhynchu1 mykiJs 

~~~~»'1\--~-.--,--.~,---,--=='--r~-=--.--:---r-=-:--\ 
Con~entration 
c·1~ v\v 

/o<o 
Concentration 
t''L E-R'-\ 

Concentration 

Initials 

Concentration 

Initials 

Thermometer: -fe~ 

L! b Control 
Hardness* 
Alkalini • 

* mg/Las CaC03 

Sample Description: 

Comments: 

Version 1,2 Issued October 6, 2015 

r i-i-1 I ~ Conductivity meter: c -'2 i 3, 

Analysts: S'.>l> f -S w l \<J' ('\"I\/ 

Reviewed by: ~1..,W,_· -=---..~~
Date reviewed: ':)§ • l--1 / i.b 

r 

Nautilus Environmental Company Jnc. 



Client: 
Sample ID: 
Work Order #: 

Thermometer: 

Embryo-Alevin Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

Start Date & Time: DeG"" 1,,,t( 'O 1 2.bi S fJ \ lo'<;.S~ 
Stop Date & Time: ~l\U"?N lO f 7,..o \ <o @ \Soolr\ 

Test Species: Oncorhynchus mykiss 

pH meter: yH ~p,! 1- Conductivity meter: C - 2 ( 3 
.r-~~-,.~~w_~~w.L~~~~ 

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#: 

Embryo-Alevin Freshwater Toxicity Test 
Initial and Final Water Quality Meas.urements 

Start Date & Time: 'i).<:1."""W ';iS, 2"' IS f: 1 lo'>S~ 
Stop Date & Time: "5\1\!J'~\ le ( '2..p \ G @ \ C.,1:>0i... 

Test Species: Oncorhynchus mykiss 

~~L.;i~~l+--r---r-~--,-~---,----""=--r---:-::--,--...-,-,-------;:-----1 
Con'i?enlration 

('/,, I.I \v 

'. ~ \oO ' 
Concentration 

E\1-Efl 

Concentration 

Initials 

Concentration 

Initials 

Thermometer: {e~ 

Sample Description: 

Comments: 

Version 1.2 Issued October 6, 2015 

p\r\ ·I I 2 f "> Conductivity meter: C - 2- ! ) 
L 

Analysts: s>ci i 1<-!t( 6-~ I '\'-\L 

Reviewed by: JtilL . 
Date reviewed: cLi2< vt • t:i/ f;;:; 

clt(}.f', c.,\<:ivr-\s) 
1 

l\o p-0'1cu\"'-tl<i
1 

"'o 0dQ.U\f' 
" ' 

Nautilus Environmental Company Inc. 



Client: 
Sample ID: 
Work Order #: 

Thermometer: fe~ 

Hardness* 
Alkalini • 

• mg/Las CaC03 

Sample Description: 

Comments: 

Version 1.2 Issued October 6, 2015 

Embryo-Alevin Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

\\a 3>2~ 
StartDate&Time: \:>e<J!MJoU' 'B. 'V>tS €' 16,e;eC., 
Stop Date & Time: :S'VI vCI'"\ (o 1 

1 
2-DI (a @ \$;::,Qh,, 

Test Species: Oncorhynchus mykiss 

1o \-\ - I \ 2 Conductivity meter: C -1.,,17, 
\JV\i Analysts: '\ '--

Reviewed by: __ J~'l"1J-cc, =-----
Date reviewed: ,. 70t vi · :q / I(. 

v ' 

Nautilus Environmental Company Inc. 



Client: 
Sample ID: 
Work Order#: 

· Embryo-Alevin Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

start Date & Time: D-eaMb;r f, :ui 6 Q l ioSS~ 
Stop Date & Time: )Ci.'\~) \a r 1 '.Lo l \o 2 i S&o{,,, 

Test Species: Oncorhynchus mykiss 

~~ f-;la.;f:!'J'll--~~-.-~~~~~~~~.:::=.!:..-~~~~~~~-.-~~--1 
Concei1t'ration 

('/, vi• 

\ oo 
Concentration 

"''-

Concentration 

Initials 

Concentration 

Initials 

• mg/L as CaC03 

Sample Description: 

Comments: 

Version 1.2 Issued October 6, 2015 

pH meter: g\-\ - \ I ) Conductivity meter: (- <-/ ') 

I 

Analysts: 

Reviewed by: ~j,.,Gk.i-'~,--,-+·~
Date reviewed: 'fa vi • 2. If (j, 

-f"(J+'"""'-'--'+1-""'--

Nautilus Environmental Company Inc. 



Client: 
Sample ID: 
Work Order #: 

Concentration 

('(> vl• l 
L0cb lor.1-ro \ 

3\-\-Q Co"+ID \ 
l'.'5\-\ - 1':;R? 

jOO 

30 
~NW. Bl$.'\' 

'f U-

~~~ BIU/Ji 

"'"'-\il:o 1 
~ . "' i. A 01',ffl<f 

t>MoAAo~\ 

&'-'-E:R.4 
100 

Tech Initials 

Comments: 

Embryo-Alevin Toxicity Test 
Daily Mortality 

E\1.-C~'t c"'.~"c:u_&-') 
\S'\'\a 

Start Date & Time: 'If.I' CRM~r "j c 2-<>!S (? lb)s;~ 
Stop Date & Time: ".S''~l u, LJ> I~ @ 1 S->ol, 

Test Species: Oncorhynctius mykiss 

Rep Day of Test - No. of Mortalities Total Dead 

l 
., ;, '-\ s \, l €:i q \0 \ \ \?--

Eggs/Embryos/ 
L Alevins 

1 0 D 0 D '::> (] 0 I I "" 
u 0 2-

2 {) ' I OIW. ".2-

3 r-1.,, 0 0 of!J~/ <-
4 II Q .[) 0 -,v- ').. 

1 0 :> 0 ' 0 
2 W' '° I I 1 :, 
3 . \ [) ,.;, 0 2-
4 () u ' 0 
1 0 u "!:) 

2 0 0 0 

3 'Y f ';l,. 

4 a 0 •'I 0 

1 i IY '2 
2 I I ~ I 
3 l 

0 0 () \ 'I 
4 \ ' 0 () , 

' 0 
1 \ D 0 0 ! 0 I 
2 

• i I 0 0 \ I ;:, 
3 i D -JI u 0 0 D 0 
4 ' \ f D t i "' i 
1 l I ;) D D v <J> 0 

2 i 0 ,/ D 0 { -0 ! i 

3 \ I/ ;I I i I 'I f ("! 0 ; ,f l 
' 

4 ·J.... v l .:.; ' n •V- ( '° .-~l I " ' D 
1 
2 
3 
4 
1 
2 
3 
4 

~sn /).... SSlJ A - I V.\/\V '"''\.! ""' 
,,... ~ fl-. ,.... "c\""A.. 

Reviewed by: ,j&Lc- Date reviewed: , 1"""' · L-1/ /Jo 
Version 1.1 Issued 0ctobe""r06 .""20"'15,---------- ----ic,.'-o;i---.N""au=rn"'us-?E°"'nv'°'iro=nm°"'e"'nta°"l"'Co=m=pa=ny~ln=c. 



Client: 
Sample ID: 
Work Order#: 

Concentration Rep 

("f, \1\-.i) \ 3CSJ I'-\ 
I.Ab r;,,,,.P- '\ .1 0 J"'\ 

2 ' 
3 
4 

'3 'ft'<'. (,,. • .<-.A I 1 
&\-\-~<- 2 

,.,,o 3 
4 

so 1 t 
t>...n~ bli.kfl.l\ 2 ' ' I 

3 v 0 
4 0 

'* i.i 1 
~ &'1,f:/<J 2 

3 
4 I 

-x•'-k_ L'l 1 
• • I, rl IW J1Qil 2 I I 

3 tJ ; 
' 

4 I 

/>< ""-n •.I 0 ,J - 1 0 0 
E\l.L~'i 2 \ 

I \:>0 3 
4 , 'I)) 

1 
2 
3 
4 
1 
2 
3 
4 . 

Tech Initials \l.,~ '<J\ul 

Comments: 

Embryo-Alevin Toxicity Test 
Daily Mortality 

Start Date & Time: '\::lQ_CJt""'6'J '5'2 , 2.-01 S @ 14> S.sk. 
Stop Date & Time: =;)C<..,v;;lt'-.\ fo . ''l...,, \IP f' \500 h 

Test Species: Oncorhynchus mykiss ·. · · 

Day of Test - No. of Mortalities Total Dead 
(2 

1-'f 
Eggs/Embryos/ 

IS \ io 11 I~ \°I 2o 21 ·u_ 23, Alevins 

0 <J 0 0 0 " <D® 0 0 0 0 
0 0 ' f'l u l! 0 0 {) 0 

0 [)@ 0 () () a () 0 
0 0 0 ov= 0 

.., 
LJ 0 v 

21 1:J ,_ I Lt n 
'1'1 ' n l'V v 

'].... I (h n \ \ 'O .,_,. v ~ 
e 0 rl"J ,.... i 0 \j '-\ 
I 
I 

u I \""' 0 0 D ?:> 
0 n I \9 '\© I a 6 \c 
D @ 0 0 i D 0 s 

' I i o·~ 0 0 ,... 0 tl ~ 

l VI 0 0 ·~ (.V ~ i 0 (p 

0 l D '{) a@ i e D 0 1-

• {) D 7..Yb r 't I 0 n I 
iJ 0 I f ::; I 0 -v 0 '-\ 
0 D If ~ ·v I 0 a to 
0 0 '1.- oV '2- 0 © /?'1 '-I 

t 0 ~ l 0 6 (r; 3 
n 0 0 \) 0 lb I 0 f) \ 

0 (fl) ') n c 0 0 -~ 

0 0 ci CL 7/ 'XI \ r, 't 
0 [) f )Q 6 I 0 v \ 
;;l, 0 r ~l ;;) 0 0 j 3 

·" ' '" D D otz.1 . .,/ ~ n 0 V' "Z--

-S<.11 ·,\W/ ,J~;J ":Ji.N 1v._}AP '(j,/' t\)M. 55tl v;vJv r10 ~w\-' 

Reviewed by: dC"'lK Date reviewed: < fc, v.. z.tj1p, 
Version 1.1 Issued Octob•;;;er7'r6,°'20'i'<15.-----'------- ---~_,_---==,-,,/--~~~~~ Nautilus Environmental Company Inc. 



Client: 
Sample ID: 
Work Order#: 

Concentration 

C1. vlv) 
) r.i.-.. r., ...... _ \ 

") T-ft> <,, . ...,,,_, \ 
(¥\-\_ER?.-
100 

·~o 
~D ,ol g ~ e.Jl,:&10 

'-t '1 
~,...,_.; 'A Bi' /!::MU 

'<-l"" .'5i i.,.;· ' 
• .. o.JJ,) (:;\)~ 

A"'{"<Vo1 
f:v_ e-R4 

IDO 

Tech Initials 

Comments: 

Reviewed by: 

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 

Embryo-Alevin Toxicity Test 
Daily Mortality 

Start Date & Time: J":UUM~ 'C 2£,tS<'./ /(o ~$~ 
Stop Date & Time: '"5•\l\!!'°'0-1 \o: 1.o \-\~ (? t Scot.., 

Test Species: Oncorhynchud mykiss 

Day of Test - No. of Mortalities Total 
Total Total 

Total No. Dead 
Undeveloped/ Exposed is 2°) Embryos/ Alevins 2<o 'Ll 2-'2, ~fhatc~~ f ~fM_(l\) Eggs 

Alevins f l.of'\o(',....._Q\ 

'} ?... I \ i\l 't i 7--4 7\ 
'.) \ 0 I --,.;, t- 1.,S ,, \ 

u 0 '2--" "'? 0 'U:., 7;:; 
') 

"'""' 
f") :;z, '2- ,,__,v 73\ 

lJ 0 ,,, 
0 0 \ l\o ,_ "\ 

a v ?:> 0 l \, ~-
y 0 'U 0 Q --i'f 12..,,-., 

'-.,,,) 'U ,!") (,) 0 '-1 -~o 

I' ' 
0 0 Q l '7,,,l- 'H!. 

)~ j l <\ "2.- l '\ ?,,,<l, 

0 0 0 ' 
u \ 1.:~ 70 

0 I 0 I '2-\ .,_13 
! I ''2-- \ 'l..\ 2--~ 

l I I t 1-- 0 VJ ">a 
0 I i Q {) 0 l..l ~,\ 
0 I 0 \ "2.4 ') \ I 

n ,, I 0 2 "2.,'I_, '")\'.( 

0 I \ !) '2-) "'>V 

0 I,) I 0 7..-- '1-I )0 
IQ 1 \ -,,.. '2-\ r.,o 
l ');--' ? \ '2..-1...- ~·0 

\ (') I 0 ?,,,[)_ ~o 

. () D 0 '1- LI::. '7 \ 
0 /) "' ' I <) \ £,ti ')_. :--i 

E \,\IA~ A¥J '\f\w..\,V\iv \J\y\JJ \JJ,_ IN\,,, \.\V,,L V\Wv 

Date reviewed: ---~'_,,f_a_t-vi_· _2_1+/_l""',k ___ _ 

Version 1.1 Issued October 6, 2015 Nautilus Environmental Company Inc. 



Client: Teck 

Sample ID: EV_ER4 (Amended) 

Work Order No.: 15993 

Alevin Test Data Sheet 
Length, Wet weight, Deformities 

Start Date: December 8, 2015 

Termination Date: January 6, 2016 

~~~~~~~~~~~~-

Treatment and 
Fish 

Length 
Normal Abnormal Comments 

~eplic~t;, (mm) 
<>L., 

' I 1 iDi.D / 
Lo.b 2 t't< ./ 

3 f"J/~ / 
<fal"<tr<>\ 4 i c;_c / 

.P\ 5 f lf,.{I / 
6 I q.o / 
7 dD·" / 

8 )1.a~i;\.- / 
9 l'il.f' / 
10 111.0 I 

11 I Cj, 0 / 
12 Vi.J' ./ 
13 l'"I.:> / 
14 \a .,o / 

15 ,,_, J,.k,'11 I(,, / 

16 1q,o I 
17 1</...j . I 

18 I°' .. ( / 
19 I:!.< ,/ 
20 lo.o / 
21 llf.,( / 
22 m._, J 
23 14.J' J 
24 \0,." / ~-

25 i'.'./.O / P"'lcwl v,, f i,_,,££<: e. d e v... 1, 
26 I 
27 

28 

29 

30 

31 

32 

33 

34 

35 

Total wet weight (pooled): 

Number of survivors: 

Number of deformed/have difficulty swimming: I J '\) 

Initials: '-\'-\L !\CSL 

Reviewed by: 
JC'tl. 

Date Reviewed: 

Issued: July 17, 2006; Ver.1.0 Nautilus Environmental 



Client Teck 

Sample ID: EV_ER4 (Amended) 

Work Order No.: 15998 

Alevin Test Data Sheet 
Length, Wet weight, Deformities 

Start Date: December 8, 2015 

Termination Date: January 61 2016 

~~~~~~~~~~~~-

Treatment and 
Fish 

Length 
Normal Abnormal Comments 

~~p1i~TJ\ (mm) . 
1 j\n C ./ 

LC<..b 2 \1.:n ,/ 
3 (Qj -'° ./ 

C.01'\ffO\ 4 1'1:0 ./ 

P::. 
5 I ''ti,<; ./ 
6 1,00 ./ 
7 110 ./ 
8 llfl ./ 
9 il\<D ./ 

10 [I/vu ,/ 
11 p,S ./ 
12 \'l.:l J 
13 Ii:::. c; ./ 
14 10.0 ./ 
15 2.0·0 ./ 
16 J o.O ,/ 

17 11.0 ,/ 
18 111.0 ,/ 
19 I<[.) ,/ 
20 11.v / 
21 ;9,.3 ./ 
22 , ":J,.( v 
23 10.1:1 J 
24 iq.r'~. J 
25 i'b.to J 
26 /S:.0 / Yo~""" ede•...,,\, Pt1d<. IJ'f ... + Sh;.,, e cJ...""' ""'-"-I 
27 ii. f' ./ B e"-t- , ' ;;c 
28 ., .. ' 
29 

30 

31 

32 

33 

34 

35 

Total wet weight (pooled): 

Number of survivors: 

Number of deformed/have difficulty swimming: 

Initials: \('SL. j '\"I\..... 

Reviewed by: Date Reviewed: 

Issued: July 17, 2006; Ver. 1.0 Nautilus Environmental 



Cllent: Teck 

Sample 10: EV _ER4 (Amended) 

Work Order No.: 15998 

Alevin Test Data Sheet 
Length, Wet weight, Deformities 

Start Date: December 8, 2015 

Termination Date: January 6, 2016 

~~~~~~~~~~~~ 

Treatment and 
Fish 

Length 
Normal Abnormal Comments 

')~Mc~'S\ (mm) 

1 i'l.0 / 

Lob 2 11..n I 
3 'tO ,/ 

C-01\tl'o\ 4 I°'·"' ,/ 

C-
5 (9,, 0 ,/ 
6 (1..Q / 

7 1<:..o ./ 
8 r 'IF / 
9 !~-0 / 

10 11.0 ,/ 
11 l 0 / 
12 I 0 ,/ 
13 l '<. J 
14 t-i.s / 

15 "'U l ,/ 
16 !1'.o ./ 
17 'l-0 J 
18 18·0 / 
19 I 1 <: ,/ 
20 17-0 ,/ 
21 i ~ ,0 J 
22 ( ,l) J 
23 I &\) / 
24 I• ,o ,/ 
25 /,Q ,o ,/ 
26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

Total wet weight {pooled): 

Number of survivors: 

Number of defoimed/have difficulty swimming: 

Initials \("SL ('IV\ lv-

Reviewed by: Date Reviewed: 

Issued: July 17, 2006; Ver. 1.0 Nautilus Environmental 



Client Teck 

Sample 10: EV _ER4 (Amended) 

Work Order No.: 15998 

Alevin Test Data Sheet 
Length, Wet weight, Deformities 

Start Date: December 8, 2015 

Termination Date: January 6, 2016 

~~~~~~~~~~~~~~~-

Treatment and 
Fish 

Length 
Normal Abnormal Comments 

R~epli~'~\ (mm) 
. 

' 1 \12.,(, j 
Lo.b 2 no:.. j 

CaM'ro\ 
3 11.< j 

4 \'1-0 ./ 

:P 5 lt;:) / 
6 1q.0 / 
7 19,o ,/ 
8 I~ o ,/ 
9 iq_() .,/ 

10 11\ .o ,/ 
11 lo .c ./ 
12 lh ,{ / 
13 I Cl .0 ,/ 
14 lq_··" I 
15 i 1.\ ,/ 
16 1C}, 0 / 
17 11.~ ./ 
18 l.;», / 
19 11.s J 
20 I'/, " ,/ 
21 il..S ./ 
22 l'h.'S" ./ 
23 IL/-.~ / i.\e.,,-1 -f"c..11 1 e..d~J\,O\ 
24 l s.0 / Re.,+ -t "'·" 
25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

Tota! wet weight (pooled): 

Number of survivors: 

Number of deformed/have difficulty swimming: ')... r o 
Initials: ~-SL! 'I'\ t_, 

Reviewed by: Date Reviewed: 

Issued: July 17, 2006; Ver. 1.0 
Nautilus Environmental 



Client Teck 

Sample ID: EV_ER4 (Amended) 

Work Order No.: 15998 

Alevin Test Data Sheet 
Length, Wet weight, Deformities 

Start Date: December 8, 2015 

Termination Date: January 6, 2016 

~~~~~~~~~~~~-

Treatment and 
Fish 

Length 
Normal Abnormal Comments 

~sr-nc;i;'\ (mm) 

. I 1 I ~,.C .,/ 
~1-te_ 2 11.<:; ./. 
C.of'\:i"' \ 

3 f1,D ,/ 
4 \1.0 J 

&\-\1'.Rl.. 5 ii,<, ,/ 
6 I 'ef.. J. 

ioD 7 rv[JQ / 

~ 
8 t~.c ./ 
9 .[/'1,<;" / 

10 tn,0 ,/ 
11 1q,u / 
12 ;q,o J 
13 ;q, 0 ./ . 

14 r. ,f ./ 
15 I.( J 
16 I .o / 
17 i.:;. a / ~~..(. }'Vl:f( lf.1 'i Ta.I/ ..f1~ -' rr,;:ft c_ ~we~~ 
18 J 

_, 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

Total wet weight (pooled): 

Number of survivors: 11 
Number of deformed/have difficulty swimming: \ 
Initials '\'\L,\)l)\.,.. 

Reviewed by: ,JC<ILL. Date Reviewed: 

Issued: July 17, 2006; Ver. 1.0 Nautilus Environmental 



Client: Teck 

Sample ID: EV _ER4 (Amended) 

Work Order No.: 15998 

Alevin Test Data Sheet 
Length, Wet weight, Deformities 

Start Date: December 8, 2015 

Termination Date: January 61 2016 

~~~~~~~~~~~~ 

Treatment and 
Fish 

Length 
Normal Abnormal Comments 

R,<p)ic.19' (mm) 

] 1 I (o.<:: j 

'S\ie_ 2 19.. < j 
3 / 9.. < / 

Qo1,fr<:i\ 4 11.S. / 

6\-\-t:R?- 5 '7£1 0 ./ 
6 I :J. u / 

(DO 7 1'1,.0 ./ 
8 l IJ. 0 ,/ 

f:> 9 I !J.o J 
10 n.o ./ 
11 ,q,o / 
12 iq.o / 
13 1.0,.0 / 
14 ;£.( ,,/ 
15 J-::f.0 .,/ 
16 1-0,c j 
17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

Total wet weight (pooled): 

Number of survivors: 16 
Number of deformed/have difficulty swimming: D 0 

Initials '+-\LI\{'.) L. 

Reviewed by: Date Reviewed: J ti Vi ' 2.1 / f fo 

Issued: July 17, 2006; Ver. 1.0 Nautilus Environmental 



Client: Teck 

Sample ID: EV _ER4 (Amended) 

Work Order No.: 15998 

Alevin Test Data Sheet 
Length, Wet weight, Deformities 

Start Date: December 8, 2015 

Termination Date: January 6, 2016 

~~~~~~~~~~~~~~~-

Treatment and 
Fish 

Length 
Normal Abnormal Comments 

R,W)~~'~·"' (mm) 

f 1 \'1 ~ / 
~\i.e._ 2 11;1.,,<,. / 

GDrvtC<> \ 
3 i 1 < / 
4 11.<; / 
5 \130 / . 

Gt\-f:R1- 6 i O,,o ./ 
\00 

7 1t:,o / 
8 l ' .0 / 

C- 9 I .s / 
10 I' .o / 
11 18.0 / 
12 11.f / 
13 I .{ ./ 

14 I .{ v 
15 I .:( / 
16 11".J ./ 
17 I .o ./ 
18 -.:s ./ 
19 l ,{ ./ 
20 1?. 0 ' ./ 
21 I 'i·P' f:" ./ 
22 I b. '&' ./ 
23 j~,o J 
24 1&,.:{ ./ 
25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

Total wet welght (pooled): 

Number of survivors: 

Number of deformed/have difficulty swimming: 

Initials: \CSL.. /'i'-\ \_.. 

Reviewed by: Date Reviewed: 

Issued: July 17, 2006; Ver.1.0 Nautilus Environmental 



Client Teck 

Sample ID: EV _ER4 (Amended) 

Work Order No.: 15998 

Alevin Test Data Sheet 
Length, Wet weight, Deformities 

Start Date: December 8, 2015 

Termination Date: January 6, 2016 

~~~~~~~~~~~~ 

Treatment and 
Fish 

Length 
Normal Abnormal Comments 

~if1!<:P!~ (mm) . -· , I 
1 I <l,0 / 

'hit 2 d\.i) / 

Col\fru \ 
3 i lo·( ./ 
4 tn<, / 

G-\\-ER?.-
5 I ,,{) j 
6 11,l.o / 
7 l4,\ I 

\oO 8 11.o / 
y 9 \ • . s; / 

10 .<t:.r / 
11 ;'A.{ ./ 
12 l{.o / 
13 ii.~ .,/ 

14 l 'l. Q ./ 
15 I 'l o / 
16 i'i:· :r / 
17 19..f / 
18 11-i:l ,/ 
19 j (,. 0 / 
20 11J.o / 
21 1.f: S' ,/ 
22 ) 'i\. 0 / 
23 i~,o ./ 
24 ';'/,O I . ./ 
25 1+.> / 
26 1~.o / 
27 i1~( / 
28 

29 

30 

31 

32 

33 

34 

35 

Total wet weight (pooled): 

Number of survivors: l 

Number of deformed/have difficulty swimming: 
0 "" 

lnilials: K",L I~'\ l 

Reviewed by: Date Reviewed: 

Issued: July 17, 2006; Ver.1.0 Nautilus Environmental 



Client Teck 

Sample JD: EV_ER4 (Amended) 

Work Order No.: 15998 

Alevin Test Data Sheet 
Length, Wet weight, Deformities 

Start Date: December 8, 2015 

Termination Date: January 6, 2016 

~~~~~~~~~~~~~~~-

Treatment and 
Fish 

Length 
Normal Abnormal Comments 

RfJ>/ic~)e, (mm) 

~~i!J_~ J ·. 1 l•NJ / 
a-ER~ 2 \•i>."-. ./ 
~o 3 f '"·/.") / 

4 ,,.., c...~l) ./ 
f\ 5 111.0 J 

6 1'Lo / 
7 l 9- .. 0 J 
a \ 'l () ,/ 

9 \D .o J 
10 )ll,O ./ 
11 '-;i .a ./ 
12 i'.+ ,i( / 
13 \'l.f J 
14 "I o.o ./ 
15 70,1l ./ 
16 (),< / 
17 11.0 / 
18 1s.o / 
19 l,O.~ / 
20 i.o.o / 
21 ,q_.' ../ 
22 It,( / 
23 lii.O / wf Ce ' •! fac-1 a,,. f,.taf?l.s. ~. 
24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

Total wet weight (pooled): 

Number of survivors: zJ 
Number of deformed/have difficulty swimming: 

Initials: \{")L / "i"\ L.. 

Revlewed by: Date Reviewed: 

Issued: July 17, 2006; Ver. 1.0 Nautilus Environmental 



Client: Teck 

Sample ID: EV _ER4 (Amended) 

Work Order No.: 15998 

Alevin Test Data Sheet 
Length, Wet weight, Deformities 

Start Date: December 8, 2015 

Termination Date: January 6, 2016 

~~~~~~~~~~~~~~~-

Treatment and 
Fish 

Length 
Normal Abnormal Comments 

~~f licat~ (mm) 

~,,,,.~J~'-\ 1 11,C, ./ 
"'"' 2 \1.0 ,/ 
~0 3 IG,O J' 
i) 4 'f\,<._ / 

5 l,:') ./ 
6 11,) .J 
7 \ {,,_\" .,/ 
8 I+,_; ./ 
9 11.{ ./ 

10 l 'll , :s' .J 
11 I :j. D ,/ 

12 1i.> / 

13 y, -I . 1 ,/ 
14 1 'i'..o .,/ 
15 \~-~ / 
16 1a , ,, ./ 
17 1i.o / 
18 11-~ /. 
19 1 'l. a / 
20 1-o. 0 / a,Vl;~Ji'n.i 1 -fr;.; ) _; (",-C. i"" c 1,..-)(.'V\_~(-" 0 

21 I /.,_ :( ./ lorA~};1 ...) 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

Total wet weight (pooled): .1\ 
Number of survivors: 2. I 
Number of deformed/have difficulty swimming: 

Initials: \'("SL I 'l'lC. 

Reviewed by: Date Reviewed: 

Issued: July 17, 2006; Ver. 1.0 Nautilus Environmental 



Client: Teck 

Sample ID: EV _ER4 (Amended) 

Work Order No.: 15998 

Alevin Test Data Sheet 
Length, Wet weight, Deformities 

Start Date: December 8, 2015 

Termination Date: January 6, 2016 

~~~~~~~~~~~~-

Treatment and 
Fish 

Length 
Normal Abnormal Comments 

~;P,li~~t~ (mm) 

~Wi& '·· 1 'i,O I 
81-~'1 2 '10.:;J I so 3 1\>i.O / 

C- 4 'l:O I 
5 8:S. / 
6 P1 ,_r J 
7 I °1-0 ./ 
8 M.o / 

9 I 1. D ./ 
10 I(,,:-; ./ 

11 I 'l .s' j 

12 ~ q _ :( / 

13 11. o J 
14 Cki-4r.> 1E.o j 

15 1'l.J' ./ 
16 I ~,O ,/ 
17 it!_() ./ 
18 l~-0 / 
19 11.s- / 
20 Jfi. r / 
21 I '.I.. ' J 
22 1<6-~ / 
23 1<,(.o .,/ 
24 11.::S ./ £.,ord•\i} 
25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

Total wet weight (pooled): 

Number of survivors: 

Number of deformed/have dlfficulty swimming: 0 
Initials: \('\LI 'i"I (,. 

Reviewed by: Date Reviewed: 

Issued: July 17, 2006; Ver. 1.0 Nautilus Environmental 



Client: Teck 

Sample ID: EV_ER4 (Amended) 

Work Order No.: 15998 

Alevin Test Data Sheet 
Length, Wet weight, Deformities 

Start Date: December 8, 2015 

Termination Date: January 6, 2016 

~~~~~~~~~~~~~~~-

Treatment and 
Fish 

Length 
Normal Abnormal Comments 

R~plicRt'l (mm) 

!\~~~<\- 1 \tJ.~ ./ 
2 i1.~ ./ 

:)o 3 'lP-0 ,/ 

'P 
4 {JJJ:) ./ 
5 LP·O / 
6 I 0.. f / 

7 ,q, ,- ./ 
8 I q_ ti / 
9 i <I,.( ,/ 

10 j_,.O, 0 / 
11 I 0.. ,, ./ 
12 I .0 ./ 
13 i .o / 
14 i.O,. a ./ 

15 z..o.o ../ 
16 clO-'D ./ 
17 '.40,,:S' ../ 
18 ~o.O / 
19 l Cl."\ ,/ 
20 11.'\ ./ 
21 1l-t.0 ,/ 
22 1'.L( .._/ ;!P..,,1' -l'o.;I 
23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

Total wet weight (pooled): 

Number of survivors: 

Number of deformed/have difficulty swimming: \ 
Initials \C'S l-[ 'i '-'\ \...-

Reviewed by: Date Reviewed: 

Issued: July 17, 2006; Ver.1.0 Nautilus Environmental 



Client: Teck 

Sample ID: EV _ER4 (Amended) 

Work Order No.: 15998 

Alevin Test Data Sheet 
Length, Wet weight, Deformities 

Start Date: December 8, 2015 

Termination Date: January 6, 2016 

~~~~~~~~~~~~-

Treatment and 
Fish 

Length 
Normal Abnormal Comments 

~~plic,~~ {mm) 
/ 

p,_.,,,.,"'-'.,*4 1 '7D5-, v 
€NAO 

li).n j '-\11 2 

3 1t( ,/ 

f< 
4 \C\ () .,/ 
5 :lo. o ,/ 
6 ill,() / 
7 ].0.'0 ./ 
8 . ~ I) I • ./ 
9 1 cl O / 

10 1,0.0 .,/ 
11 I !J.o J 
12 1.0·0 J 
13 ;'1.{ / 
14 1tto .,/ 
15 l~i.O , I 
16 l'I: 'ti J 
17 ')o.D J 
18 ... ti t\ ,/ 
19 n,,,. '1.·U .j. J 
20 i ~~o / 
21 7>.D ,/ 
22 ,q.( ,/ I Yoit.f(\, Fe! '-ll<.01, (Je,,.i To.I I 
23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

Total wet weight (pooled): 

Number of survivors: 

Number of deformedfhave difficulty swimming: 0 

Initials K"SL,I 'i'A. L 

Reviewed by: Date Reviewed: 

Issued: July 17, 2006; VeL 1.0 Nautilus Environmental 



Client: Teck 

Sample ID: EV _ER4 (Amended) 

Work Order No.: 15998 

Alevin Test Data Sheet 
Length, Wet weight, Deformities 

Start Date: December 8, 2015 

Termination Date: January 6, 2016 

~~~~~~~~~~~~~~~-

Treatment and 
Fish 

Length 
Normal Abnormal Comments 

Rgplic,at~ (mm) 

M~,.Ii,0~~ 1 l'l..S ,/ 
fNA::: 2 IC\. 0 I 

*t 3 \~1.0 / 
4 w.< / 

b 5 
"'" iJ ./ 

6 1'1,.0 / 
7 ti.o ./ 

8 w.:s ./ 
9 tN ti 1i.o I 

10 ll.• ,/ 
11 n.-' / 
12 1 '6.0 / 

13 'l1.0 / 

14 1<! .. D '/ 
15 '/)}1 t) I 

16 J-o.o ./ 
17 ,q,o / 
18 1-(}.0 / 
19 -;,P.'0 j 
20 tr. ;- I 
21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

Total wet weight (pooled): I. 1 
Number of survivors: 

Number of deformed/have difficulty swimming: 0 0 

Initials: V<S'v ! 'l "\ G 

Reviewed by: Date Reviewed: 

Issued: July 17, 2006; Ver.1.0 Nautilus Environmental 



Client Teck 

Sample ID: EV_ER4 (Amended) 

Work Order No.: 15998 

Alevin Test Data Sheet 
Length, Wet weight, Deformities 

Start Date: December 8, 2015 

Termination Date: January 6, 2016 

~~~~~~~~~~~~ 

Treatment and 
Fish 

Length 
Normal Abnormal Comments 

R,,egpcate, (mm) 

~·t~tt.R4 1 I '1 >- j 

if'-\' 2 '1 "·0 ./ 
3 I 'lo ,,/ 

C-
4 f~v.C / 
5 10,.Q I 
6 la o 1. ./ 
7 ,'{.,.) ./ 
8 14." / 
9 i q ,{ / 

10 11- 1) '/ 

11 1'6.S ./ 
12 14 . .J / 

13 ,~,~ / 

14 10.0 ./ 
15 I 0.> / 

16 i'1,0 / 
17 iqtt) / 
18 """ / 
19 1,.0.'$ ./ 
20 1 '\." / 
21 i'I -r' j 

22 µ,o ./ 
23 tli .. < ./ 
24 J_Q}:l J 
25 ~o-~ ./ 
26 1~. -I ./ 
27 1:+,, j 
28 

29 

30 

31 

32 

33 

34 

35 

Tota! wet weight (pooled): 

Number of survivors: 

Number of deformed/have difficulty swimming: D 'O 
Initials \('SL/'-!"\ l,..-

Reviewed by: Date Reviewed: 

Issued: July 17, 2006; Ver. 1.0 Nautilus Environmental 



Client: Teck 

Sample ID: EV_ER4 (Amended) 

Work Order No.: 15998 

Alevin Test Data Sheet 
Length, Wet weight, Deformities 

Start Date: December 8, 2015 

Termination Date: January 6, 2016 

~~~~~~~~~~~~~~~-

Treatment and 
Fish 

Length 
Normal Abnormal Comments 

~~~li~~.t.\ (mm) 

'.4<l' ' 1 f>o ./ p..e i;.~;&I'~ 
2 l ~- <. I 

q~ 3 I '3/u J 
b 4 I\\,( / 

5 11.< ./ 
6 11\.0 / 
7 I]~ ::i / 
8 \1-.\ J 
9 11,~ .../ 

10 \q. ( ,/ 
11 I D,,o / 
12 ,q~.( ./ 
13 1i p ./ 
14 )o.'> / 
15 '.20.\ / 
16 :J.o,O ,/ 
17 'Jo.{ ,/ 
18 1 tt.s:' ./ 
19 11.0 / 
20 1q,v / 
21 I 

,, ../ 
22 I .o ,/ 
23 i .,0 ./ 
24 l ~{ / 
25 15. () -/ E:,dra ,.,,..,wft,. .,, :f'Pii-t.V; .#" l,ord(} \;J 
26 II I 

27 

28 

29 

30 

31 

32 

33 

34 

35 

Total wet weight (pooled): 'i. \ \ 
Number of survivors: 

Number of deformed/have difficulty swimming: lo 
Initials: \,("SLi'f'{ \...; 

Reviewed by: Date Reviewed: _-\ci-J_a_.v._._·_t:-_"_i7/_,,/k~ (J I , 
Issued: July 17, 2006; Ver. 1.0 Nautilus Environmental 



Client: Teck 

Sample ID: EV_ER4 (Amended) 

Work Order No.: 15998 

Alevin Test Data Sheet 
Length, Wet weight, Deformities 

Start Date: December 8, 2015 

Termination Date: January 6, 2016 

~~~~~~~~~~~~~~~-

Treatment and 
Fish 

Length 
Normal Abnormal Comments 

R,~plic~\~ (mm) 

l\,,;,V,t;_J ' 1 i 11 0 J 
&V, 

2 l 0. " I -"'\i 'o 1 3 ,,, ~ ~ I 

K 4 '7 Lo / 

5 \Oi,o / 
6 I fl 0 / 

7 I tj • () / 
8 19_ G / 
9 1-1.0 / 

10 ii.'(" / 
11 \q,{ ./ 
12 \ '\, :• / 
13 'l.o-• / 
14 10..~ / 
15 1._?) • .;) ./ 
16 ) i. 0 ,/ 
17 i l-.• ./ 
18 1t1~0 ./ 
19 1o_o I 
20 l' <' ,/ 
21 II .. r ./ 
22 ir"S / 
23 l't:" .,.,L-E<-- / t-1J<l+' fet.: I {,\,.. D r.......::.:fi ( q_ ' • :, ... tV\ '""' ... \'i 
24 IS-Cl / /L'fh)/,.05;( ' .J 

25 I' 
26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

Total wet weight (pooled): 

Number of survivors: 

Number of deformed/have difficulty swimming: 

lniUals: \-\'SL]"(~ L 

Reviewed by: Date Reviewed: 

Issued: July 17, 2006; Ver.1.0 Nautilus Environmental 



"' 

Client: Teck 

Sample ID: EV _ER4 (Amended) 

Work Order No.: 15998 

Alevin Test Data Sheet 
Length, Wet weight, Deformities 

Start Date: December 8, 2015 

Termination Date: January 6, 2016 

~~~~~~~~~~~~-

Treatment and 
Fish 

Length 
Normal Abnormal Comments 

~~rn~.~·'·°' {mm) 

E~~fll-~ I 1 I '1...o J 

-~pl 
2 l ~;<; / 
3 /JO,() -7 

5 4 lJJ·O ./ 
5 ~·0 J 
6 \ ?.o ./ 
7 '1n .a I 
8 lq,:. I 
9 1.0.ll ,/ 
10 1i.o J 
11 "L (J .~ J 
12 l,..'.) 'Ci J 
13 n,_a.<; / 
14 j.\.O ./ 
15 I C,. o ./ 
16 1,.0 ,·.!§ / 
17 i ,_$- / 
18 V'·O ,/ 

19 1,J,) / 
20 .J.o.v ./ 
21 ·J.o 'f I 
22 t tI,o ./ 
23 ""i:,...0.0 / 
24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

Total wet weight {pooled): 

Number of survivors: 

Number of deformed/have difficulty swimming: 0 -0 

Initials: '\'4. L /\(SL.-

Reviewed by: Date Reviewed: _ __,_,f_ti_Vl_·_Z-_i.,./ (} V I 

Issued: July 17, 2006; Ver.1.0 Nautilus Env!ronmental 



Client Teck 

Sample ID: EV_ER4 (Amended) 

Work Order No.: 15998 

Alevin Test Data Sheet 
Length, Wet weight, Deformities 

Start Date: December 8, 2015 

Termination Date: January 6, 2016 

~~~~~~~~~~~~-

Treatment and 
Fish 

Length 
Normal Abnormal Comments 

~~plic<1t~ {mm) 

';,µ_~ I 1 I "I .f.- ../ 
"""' ~~$ 2 I "I ;'; / 
-~~E\ 3 I G <- / 

4 f '1, 0 / c 5 r~--0 / 
6 J.11, 0 / 
7 l ~.o / 
8 ]1.:( ./ 
9 'lP o v' 

10 -~o.o ./ 
11 11. 0 ./ 
12 1-0 ,Q v 
13 1Y.r J 
14 1C/... 0 / 

15 i~S ./ 
16 1?· 0 ,/ 
17 11.< ,/ 
18 11,{ / 
19 io.o ./ 
20 --z_o, o ./ 
21 lo.~ ./ 
22 ' t.! '\) 

I i • v 
23 I"·~ ,, "':.. . , 
24 \l(,o J 
25 fl/,' .,/ 

26 J.o.O v 
27 J. o.o v 
28 ,~,() / & ... ~ 17' ,_,-1- /c; I 
29 ,,~~ p,- / IZ q ... -l Ta; r 
30 

31 

32 

33 

34 

35 

Total wet weight (pooled): 

Number of survivors: 

Number of deformed/have difficulty swimming: 0 

Initials: \C<,L/'('>J, L 

Reviewed by; Date Reviewed: 

Issued: July 17, 2006; Ver. 1.0 Nautilus Environmental 



Client Teck 

Sample ID: EV _ER4 (Amended) 

Work Order No.: 15998 

Alevin Test Data Sheet 
Length, Wet weight, Deformities 

Start Date: December 8, 2015 

Termination Date: January 6, 2016 

~~~~~~~~~~~~~~~-

Treatment and 
Fish 

Length 
Normal Abnormal Comments 

~':_ijliCft\. (mm) 

~J,j' I 1 
'l ""° / 

I'<"" 12" _gt 
2 11.<.. J 

-~bl 3 1'LO / 
4 I 'i.o / 

S) 5 i °j,0 / 
6 {j){) / 
7 1'11 <: ,/ 
8 (4.-,~ ,/ 
9 I iJ' 0 / 
10 z,o.n / 
11 itJ.< / 
12 il',C_., ,/ 
13 lfl.1'!( / 
14 ,4,0 / 
15 I~-~ / 
16 d,o. 'S' / 
17 I '), Q / 
18 ')..I • ., / 
19 <r-1.. 11.0 / 
20 1'1,,,- / 
21 I 'J,o / 

22 \b-0 / y ·ii• s. (\_ \, Gch~, p,_ I~ 
23 1::>.-;: / l/ o\\< ~ ,,, iJ-,{ <~~ t?t,.._I i!! 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

Tota! wet weight (pooled): 

Number of survivors: zJ 
Number of deformed/have difficulty swimming: 'L C 
Initials: \<'S LI"\'-'\\,, 

Reviewed by: Date Reviewed: 

Issued: Ju!y 17, 2006; Ver.1.0 Nautilus Environmental 



Client Teck 

Sample ID: EV _ER4 (Amended) 

Work Order No.: 15998 

Alevin Test Data Sheet 
Length, Wet weight, Deformities 

Start Date: December 8, 2015 

Termination Date: January 6, 2016 

~~~~~~~~~~~~~~~-

Treatment and 
Fish 

Length 
Normal Abnormal Comments 

R,~BliC_<J~.4' (mm) 

. ' I 1 '1,,0.0 ,/ 

Ev-ER~ 
2 1R<'.;, J 
3 ( 9.,:.... / 

.\),~ 
4 'l.f;.<.., J 
5 ?AJ•O J 

lOO 
6 n_o ,/ 

7 i '1 .. D J 

~ 8 \ '1.1 / 
9 1 ti ,0 / 

10 l ~--:> ./ 
11 I CJ. o / 
12 \4 .> / 
13 1i-< _/ 
14 1~-s / 
15 l ~-0 / 

16 19." / 

17 i'\S / 
18 \~S J 
19 11, ~ / 
20 l'l .s J 
21 1'1,' -./ 
22 1 'l. 0 ,/ 
23 f o. 0 ./ iJ i P\f 'lo. 7 I 
24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

Tota! wet weight (pooled): 

Number of survivors: ZS 
Number of deformed/have difficulty swimming: 

Initials l'\'SLI ~j'-\ L-

Revlewed by: Date Reviewed: 

Issued: July 17, 2006; Ver.1.0 
Nautilus Environmental 



Client Teck 

Sample ID: EV_ER4 (Amended) 

Work Order No.: 15998 

Alevin Test Data Sheet 
Length, Wet weight, Deformities 

Start Date: December 8, 2015 

Termination Date: January 6, 2016 

~~~~~~~~~~~~ 

Treatment and 
Fish Length 

Normal Abnormal Comments 
~~JliC~t~ (mm) 

. ' I 1 11<.o / 

f\t .kf?.. t 2 '7 D.°" / 
3 'V(J•O / 

(\~,'6Joi 4 If;.<' / 
5 I "b«n / 

100 6 /)0.!0 / 

B 
7 ~ ./ 
8 111.0 ,/ 

9 :;J.o. o -/ ' 

10 ' 1 '1.0 ,/ 
11 ).oJ( ./ 
12 it,~ / 
13 l 'i·>' / 
14 l 4. 0 / 
15 I 1-. " J 
16 It 0 / 
17 I~.:\ ./ 
18 1-"" / 
19 t \'.) / 
20 11.• / 
21 "":,(),Q~ ./ 
22 1/).lf l / 
23 'J,0.0 V' 
24 ; 1.s ,/ 
25 "l-0· 0 / 
26 1.,0·' / 
27 \'6.} ./ 
28 i ~. i) ,/ 
29 

30 

31 

32 

33 

34 

35 

Total wet weight (pooled): 

Number of survivors: 

Number of deformed/have difficulty swimming: 0 'U 

lniUals: K'SL Ii'\<{_,. 

Reviewed by: Date Reviewed: _ _,__,7~""-"'-'_2-_1_,/_/ (, 
V I 

Issued: July 17, 2006; Ver. 1.0 Nautilus Environmental 



Client: Teck 

Sample ID: EV _ER4 (Amended) 

Work Order No.: 1S998 

Alevin Test Data Sheet 
Length, Wet weight, Deformities 

Start Date: December 8, 2015 

Termination Date: January 6, 2016 

~~~~~~~~~~~~~~~-

Treatment and 
Fish Length 

Normal Abnormal Comments 
,~e~l)f,~ (mm) 

I 1 £_0. i) / 
c\1$~ 2 '2/,Q / 

3 /.N.o / 

P,1'1\€~ 4 ·21.~ . I 

5 \ 'i..O , 
\00 6 J,.0 .:r '/ 

c 7 11,) ,/ 
8 1-1. !) / 
9 'l.-0 .-o / 

10 1..-\ ~ !) / 
11 J.o.o ,/ 

12 :l.0 .S' / 
13 w.o ./ 
14 "j.-0 .c / 

15 itD / 

16 ?,o.o J 

17 ~ O.o ./ 
18 '2,.Q, '.( ./ 
19 

1,.-l ~'' ./ 
20 i °I I \) ,/ 
21 J.o.s ./ 
22 I q, O / 
23 I '1', c ./ 
24 ·z,..\ '0 / 
25 -z,a.s / 
26 13.~ / ri~~-t f ~ 'd 
27 

1 l·' / '/ 0'1\L ~ f.-• 'Gd.{ •'-'l"< 

28 ' 

29 

30 

31 

32 

33 

34 

35 

Tota! wet weight (pooled): 

Number of survivors: 

Number of deformed/have difficulty swimming: ·1.- 0 

Initials: \(-S,Lj ''{"\ \.,,.. 

Reviewed by: Date Reviewed: 

Issued: July 17, 2006; Ver. 1.0 Nautilus Environmental 



Client Teck 

Sample ID: EV _ER4 (Amended) 

Work Order No.: 15998 

Alevin Test Data Sheet 
Length, Wet weight, Deformities 

Start Date: December 8, 2015 

Termination Date: January 6, 2016 

~~~~~~~~~~~~~~~-

Treatment and 
Fish 

Length 
Normal Abnormal Comments 

~~~-~catE\. (mm) 
, 

1 I~ • .: J 

et~i.t 2 J {!. 0 / 1. 

3 i ':/.O I 
!'\~~ 4 : g 0 ./ 

5 io,0 ./ 

loO 6 i'i:-0 ./ 

9 
7 i,o.~ ./ 
8 1 q . .J / 
9 1 'i.( / 

10 'j,O.O / 
11 i,o.o v 
12 \ ~.( .,/ 
13 \'! ~ / 
14 '\,o ,ti .,/ 
15 "'vtl ,U / 
16 1.o.'D / 

17 l ~-0 / 
18 \ lJ) ./ 
19 \'.:j-.b / 
20 \~,o ./ 
21 1'{,. Q / 

22 '),.-0~ / 
23 l ~.u J 
24 \f. i) / -
25 1$"-0 

' 
~ .. ./ Vt- { folkJ1<c i;. d -< .,,. " • 

26 ' 

27 

28 

29 

30 

31 

32 

33 

34 

35 

Tota! wet weight {pooled): Z.) 1-
Number of survivors: 

Number of deformed/have difficulty swimming: 0 

Initials \(:}L/'{"\l/ 

Reviewed by: Date Reviewed: 

Issued: July 17, 2006; Ver.1.0 

. 

Nautilus Environmental 



CETIS Summary Report Report Date: 27 Jan-16 12:22 (p 1 of 2) 

Test Code: 15998b1 I 01-7483-7263 

Salmonid Embryo-Alevin Survival and Development Test Nautilus Environmental 

Batch ID: 15-8223-9884 Test Type: Survival-Development Analyst: Yvonne Lam 

Start Date: 08 Dec-15 16:35 Protocol: ECIEPS 11RMl28 Diluent: Site Water 

Ending Date: 06 Jan-1615:00 Species: Oncorhynchus mykiss Brine: 

Duration: 28d 22h Source: Vancouver Island Trout Hatchery Age: 

Sample ID: 03-0241-6687 Code: """ EV _ER4(aml\'lended) Client: Teck Coal 

Sam pie Date: 30 Nov-15 08:45 Material: Water Sample Project: 
Receive Date: 01 Dec-1511:10 Source: Teck Coal (TECK COAL) 

Sample Age: 8d 8h (-1.3 °C) Station: EV _ER4_WS_2015-11-30_N 

Comparison Summary 

Analysis ID Endpoint NOEL LOEL TOEL PMSD TU Method 

16-284 7-5358 Proportion Normal (Viol.\11-1-\) 100 >100 NA NA Fisher Exact Test 
17-8530-7107 Survival Rate 100 >100 NA NA Fisher Exact Test 

Point Estimate Summary 

Analysis ID Endpoint Level % 95% LCL 95% UCL TU Method 

16-1178-4381 Proportion Normal EC5 >100 NIA NIA <1 Linear Interpolation (ICPIN) 

(\ft"'-C.: 1\\"<'\) EC10 >100 NIA NIA <1 

EC15 >100 NIA NIA <1 

EC20 >100 NIA NIA <1 

EC25 >100 NIA NIA <1 

EC40 >100 NIA NIA <1 

EC50 >100 NIA NIA <1 

20-1567-0515 Survival Rate EC5 >100 NIA NIA <1 Linear Interpolation (ICPIN) 

EC10 >100 NIA NIA <1 

EC15 >100 NIA NIA <1 

EC20 >100 NIA NIA <1 

EC25 >100 NIA NIA <1 

EC40 >100 NIA NIA <1 

EC50 >100 NIA NIA <1 

Proportion Normal Summary ( \{\~\\\-'(-., \ 
C-o/o Control Type Count Mean 95°/o LCL 95% UCL Min Max Std Err Std Dev CV% %Effect 
0 Negative Control 4 0.7931 0.74 0.8463 0.7586 0.8333 0.01669 0.03338 4.21% 0.0%1 
0 Upstream Contr 4 0.6963 0.4062 0.9864 0.5333 0.9 ·0.09115 0.1823 26.18°/ci 12.22o/o 
30 4 0.7385 0.674 0.8029 0.6786 0.7667 0.02025 0.0405 5.49% 6.9%i 
44 4 0.7655 0.6317 0.8992 0.6667 0.871 0.04204 0.08408 10.98% 3.49°/o 
67 4 0.7813 0.6468 0.9158 0.7 0.9 0.04226 0.08451 10.82% 1.49o/o 
100 4 0.8326 0.6985 0.9666 0.7333 0.9333 0.04212 0.08424 10.12°/o -4.97% 

Survival Rate Summary 

C-% Control Type Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev CV0/o °lo Effect 
0 Negative Control 4 0.8346 0.7918 0.8773 0.8065 0.871 0.01343 0.02687 3.22°/o 0.0% 
0 Upstream Contr 4 0.7049 0.4283 0.9815 0.5333 0.9 0.08691 0.1738 24.66o/o 15.54% 
30 4 0.7822 0.7468 0.8176 0.75 0.8 0.01112 0.02225 2.84% 6.28% 
44 4 0.7825 0.6467 0.9182 0.6667 0.871 0.04265 0.0853 10.9%1 6.25% 
67 4 0.8319 0.6818 0.982 0.7667 0.9667 0.04716 0.09432 11.34o/o 0.32% 
100 4 0.866 0.7529 0.979 0.7667 0.9333 0.03553 0.07106 8.21% -3.76% 

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



CETIS Summary Report Report Date: 27 Jan-16 12:22 (p 2 of 2) 

Test Code: 15998b1 I 01-7483-7263 

Salmonid Embryo-Alevin Survival and Development Test Nautilus Environmental 

Proportion Normal Detail (\l\C\<O\\\·h) 
C-o/o Control Type Rep 1 Rep 2 Rep 3 Rep4 
0 Negative Control 0.7742 0.8065 0.8333 0.7586 
0 Upstream Contr 0.5517 0.5333 0.8 0.9 
30 0.7586 0.6786 0.7667 0.75 
44 0.75 0.6667 0.871 0.7742 
67 0.7586 0.7667 0.9 0.7 
100 0.7333 0.9333 0.8065 0.8571 

Survival Rate Detail 

C-% Control Type Rep 1 Rep 2 Rep3 Rep4 
0 Negative Control 0.8065 0.871 0.8333 0.8276 
0 Upstream Contr 0.5862 0.5333 0.8 0.9 
30 0.7931 0.75 0.8 0.7857 
44 0.7857 0.6667 0.871 0.8065 
67 0.8276 0.7667 0.9667 0.7667 
100 0.7667 0.9333 0.871 0.8929 

Proportion Normal Binomials (\;'1¢\\ik"I 

C-% Control Type Rep 1 Rep 2 Rep 3 Rep4 
0 Negative Control 24/31 25131 25130 22129 
0 Upstream Contr 16129 16130 24130 27130 
30 22129 19128 23130 21128 
44 21128 20130 27/31 24/31 
67 22129 23/30 27/30 21/30 
100 22130 28130 25/31 24/28 

Survival Rate Binomials 

C-% Control Type Rep 1 Rep2 Rep 3 Rep4 
0 Negative Control 25/31 27/31 25/30 24/29 
0 Upstream Contr 17/29 16130 24/30 27/30 
30 23/29 21128 24/30 22128 
44 22128 20130 27/31 25131 
67 24/29 23130 29130 23130 
100 23/30 28/30 27/31 25/28 

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



CETIS Analytical Report Report Date: 

Test Code: 

27 Jan-1612:22 (p 1 of 2) 

1599Sb 1 I 01-7 483-7263 

Salmonid Embryo~Alevin Survival and Development Test Nautilus Environmental 

Analysis ID: 20-1567-0515 

Analyzed: 27 Jan-1612:21 

Batch ID: 

Start Date: 

15-8223-9884 

08 Dec-1516:35 

Ending Date: 06 Jan-16 15:00 

Duration: 28d 22h 

Sample ID: 03-0241-6687 

Sample Date: 30 Nov-15 08:45 

Receive Date: 01 Dec-1511:10 

Sample Age: Sd Sh (-1.3 °C) 

Linear Interpolation Options 

X Transform Y Transform 
Log(X+1) Linear 

Point Estimates 

Level % 95% LCL 
EC5 >100 NIA 
EC10 >100 NIA 
EC15 >100 NIA 
EC20 >100 NIA 
EC25 >100 NIA 
EC40 >100 NIA 
EC50 >100 NIA 

Survival Rate Summary 

C~% Control Type 
0 Upstream Centro 
30 
44 

67 
100 

Survival Rate Detail 

C~% Control Type 

0 Upstream Control 
30 

44 

67 

100 

Survival Rate Binomials 

C·% Control Type 

Endpoint: Suivival Rate CETIS Version: CETISv1.8.7 

Analysis: Linear Interpolation (!CPlN) 

Test Type: Survival-Development 
Protocol: ECIEPS 11RMl28 

Species: Oncorhynchus mykiss 

Source: Vancouver Island Trout Hatchery 

Code: EV_ER4(am'i:.ended) 

Material: Water Sample 

Source: Teck Coal (TECK COAL) 

Station: EV _ER4_WS_2015-11-30_N 

Official Results: Yes 

Analyst: Yvonne Lam 

Diluent: Site Water 

Brine: 

Age: 

Client: T eek Coal 

Project: 

Seed Resamples Exp 95% CL Method 

295017 200 Yes Two-Point Interpolation 

95% UCL TU 95% LCL 95% UCL 

NIA <1 NA NA 
NIA <1 NA NA 
NIA <1 NA NA 
NIA <1 NA NA 
NIA <1 NA NA 
NIA <1 NA NA 
NIA <1 NA NA 

Calculated Variate(A/B) 

Count Mean Min Max Std Err Std Dev CV0/o %Effect 
4 0.7049 0.5333 0.9 0.08691 0.1738 24.66o/o 0.0% 
4 0.7822 0.75 0.8 0.01112 0.02225 2.84% -10.97% 
4 0.7825 0.6667 0.871 0.04265 0.0853 10.9% -11.0°/o 
4 0.8319 0.7667 0.9667 0.04716 0.09432 11.34% -18.02% 
4 0.866 0.7667 0.9333 0.03553 0.07106 8.21%) -22.85°/o 

Rep 1 Rep 2 Rep 3 Rep 4 

0.5862 0.5333 0.8 0.9 

0.7931 0.75 0.8 0.7857 

0.7857 0.6667 0.871 0.8065 

0.8276 0.7667 0.9667 0.7667 

0.7667 0.9333 0.871 0.8929 

Rep 1 Rep 2 Rep 3 Rep4 

A 

84 
90 
94 
99 
103 

0 Negative Control 25/31 27131 25130 24129 
0 Upstream Contr 17129 16130 24130 27130 
30 23129 21128 24130 22128 
44 22128 20130 27/31 25131 
67 24/29 23130 29130 23130 
100 23130 28130 27131 25128 

s~'f'--e. ~,.£t!--1- 15> -t\..R. vfS.-f !'€.o-,r-r, CDl'-1\ro\ 

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

B 

119 

115 
120 

119 
119 



CETIS Analytical Report 

Salmonid Embryo-Alevin Survival and Development Test 

Analysis ID: 20-1567-0515 Endpoint: Survival Rate 
Analyzed: 27 Jan-1612:21 Analysis: Linear Interpolation (ICPIN) 

Graphics 

- -·- - . - - - -- -- - -. 
----

'·' 

'·' 
•.. 

000-469-187-1 CETIS'" v1.8.7.16 

Report Date: 
Test Code: 

27 Jan-16 12:22 (p 2 of 2) 
15998b1 I 01-7483-7263 

Nautilus Environmental 

CETIS Version: CET1Sv1.8.7 
Official Results: Yes 

Analyst: __ _ 



CETIS Analytical Report 

Salmonid Embryo-Alevin Survival and Development Test 

Analysis ID: 17-8530-7107 
Analyzed: 27 Jan-16 12:21 

Batch ID: 15-8223-9884 

Start Date: 08 Dec-1516:35 

Ending Date: 06 Jan-1615:00 

Duration: 28d 22h 

Sample ID: 03-0241-6687 

Sample Date: 30 Nov-15 08:45 

Receive Date: 01 Dec-1511:10 

Sample Age: 8d 8h (-1.3 'C) 

Data Transform 

Untransformed 

Fisher Exact Test 

Zeta 

Endpoint: Survival Rate 
Analysis: Single 2x2 Contingency Table 

Test Type: Survival-Development 

Protocol: EC/EPS 1/RM/28 

Species: Oncorhynchus mykiss 

Source: Vancouver Island Trout Hatchery 

Code: EV_ER4(am;,iendedJ 

Material: Water Sample 

Source: Teck Coal (TECK COAL) 

Station: EV _ER4_WS_2015-11-30_N 

Alt Hyp Trials Seed 
C>T NA NA 

Report Date: 

Test Code: 

27 Jan-16 12:22 (p 1 of 1) 
15998b1 I 01-7483-7263 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: Yvonne Lam 

Diluent: Site Water 

Brine: 

Age: 

Client: Teck Coal 

Project: 

Test Result 

Passes survival rate 

Control vs C-% Test Stat P-Value P-Type Decision{a:5o/o) 
Upstream Control 100 

Data Summary 

C-% Control Type NR 

0 Upstream Contr 84 
100 103 

Survival Rate Detail 

C-% Control Type Rep 1 

0 Upstream Contr 0.5862 

100 0.7667 

Survival Rate Binomials 

C-% Control Type Rep 1 
0 Negative Control 25/31 

0 Upstream Contr 17129 
100 23/30 

Graphics 

,. 

000-469-187-1 

1 1.0000 Exact Non-Significant Effect 

R NR+ R Prop NR Prop R 0/oEffect 

35 119 0.7059 0.2941 0.0% 
16 119 0.8655 0.1345 -22.62°/o 

Rep 2 Rep 3 Rep4 

0.5333 0.8 0.9 

0.9333 0.871 0.8929 

Rep 2 Rep 3 Rep4 

27/31 25/30 24/29 

16/30 24/30 27130 

28/30 27/31 25/28 

CETIS'M V1 .8.7.16 Analyst: __ _ 

Vlf~f"'I..&.!"\ 
~:\{ro \. 



CETIS Analytical Report Report Date: 

Test Code: 

04 Mar-16 07:53 (p 1 of 1) 

15998b1 I 01-7483-7263 

Salmonid Embryo-Alevin Survival and Development Test Nautilus Environmental 

Analysis ID: 20-6261-0195 Endpoint: Survival Rate CETIS Version: CETISv1.8.7 

Analyzed: 04 Mar-16 7:52 Analysis: Single 2x2 Contingency Table Official Results: Yes 

Batch ID: 15-8223-9884 Test Type: Survival-Development Analyst: Yvonne Lam 

Start Date: 08 Dec-1516:35 Protocol: ECIEPS 1/RM/28 Diluent: Site Water 
Ending Date: 06 Jan-16 15:00 Species: Oncorhynchus mykiss Brine: 

Duration: 28d 22h Source: Vancouver Island Trout Hatchery Age: 

Sample JD: 03-0241-6687 Code: EV _ER4(ammended Client: Teck Coal 

Sample Date: 30 Nov-15 08:45 Material: Water Sample Project: 
Receive Date: 01 Dec-1511:10 Source: Teck Coal (TECK COAL) 

Sample Age: 8d Sh (-1.3 °C) Station: EV _ER4_WS_2015-11-30_N 

Data Transform Zeta Alt Hyp Trials Seed Test Result 

Untransformed C>T NA NA Fails survival rate 

Fisher Exact Test 

Control vs Control Test Stat P-Value P-Type Decision(a:5°/o) 
Negative Control Upstream Control 0.01294 0.0129 Exact Significant Effect 

Data Summary 

C-o/o Control Type NR R NR+R Prop NR Prop R %Effect 

0 Negative Contr 101 20 121 0.8347 0.1653 o.0°1o 
0 Upstream Contr 84 35 119 0.7059 0.2941 15.43% 

Survival Rate Detail 

C-% Control Type Rep 1 Rep2 Rep3 Rep4 

0 Negative Control 0.8065 0.871 0.8333 0.8276 

0 Upstream Contr 0.5862 0.5333 0.8 0.9 

Survival Rate Binomials 

C-% Control Type Rep 1 Rep 2 Rep3 Rep4 

0 Negative Control 25/31 27/31 25/30 24129 

0 Upstream Contr 17129 16130 24130 27/30 

Graphics 

000-469-187-1 CETIS™ v1.8.7.16 Analyst __ _ 



CETIS Analytical Report 

Salmonid Embryo-Alevin Survival and Development Test 

Analysis ID: 
Analyzed: 

Batch ID: 

16-1178-4381 

27 Jan-16 12:21 

15-8223-9884 

Start Date: 08 Dec-15 16:35 

Ending Date: 06 Jan-1615:00 

Duration: 28d 22h 

Sample ID: 03-0241-6687 

Sample Date: 30 Nov-15 08:45 

Receive Date: 01 Oec-1511:10 

SampleAge: 8d 8h(-1.3°C) 

Linear Interpolation Options 

Endpoint: 
Analysis: 

Proportion Normal (-,i10<b\\\i:"1) 
Linear Interpolation (ICP!N) 

Test Type: Survival-Development 
Protocol: ECIEPS 11RMl28 

Species: Oncorhynchus myktss 

Source: Vancouver Island Trout Hatchery 

Code: EV _ER4(am.;rtended) 

Material: Water Sample 

Source: Teck Coal (TECK COAL) 

Station: EV _ER4_WS_2015-11-30_N 

Report Date: 

Test Code: 

27 Jan-16 12:22 (p 1 of 2) 

15998b1 I 01-7483-7263 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Yvonne Lam 

Diluent: Site Water 

Brine: 

Age: 

Client: Teck Coal 

Project: 

X Transform Y Transform Seed Resamples Exp 95% CL Method 

Log(X+1) Linear 822682 200 Yes Two-Point Interpolation 

Point Estimates 

Level % 95% LCL 95% UCL TU 95% LCL 95°!11 UCL 
EC5 >100 NIA NIA <1 NA NA 
EC10 >100 NIA NIA <1 NA NA 
EC15 >100 NIA NIA <1 NA NA 
EC20 >100 NIA NIA <1 NA NA 
EC25 >100 NIA NIA <1 NA NA 
EC40 >100 NIA NIA <1 NA NA 
EC50 >100 NIA NIA <1 NA NA 

Proportion Normal Summary ('f\c>h\\\"'-\) Calculated Variate(A/B) 

C·% Control Type Count Mean Min Max Std Err Std Dev CV% °lo Effect A B 
0 Upstream Contro 4 0.6963 0.5333 0.9 0.09115 0.1823 26.18% o.0°1o 83 119 
30 4 0.7385 0.6786 0.7667 0.02025 0.0405 5.49% -6.06% 85 115 
44 4 0.7655 0.6667 0.871 O.Q4204 0.08408 10.98%1 -9.94% 92 120 
67 4 0.7813 0.7 0.9 0.04226 0.08451 10.82% -12.22°/o 93 119 
100 4 0.8326 0.7333 0.9333 0.04212 0.08424 10.12% -19.58% 99 119 

Proportion Normal Detail ('-11 llJ;\\\~) 

C-% Control Type Rep 1 Rep2 Rep 3 Rep4 
0 Upstream Control 0.5517 0.5333 0.8 0.9 
30 0.7586 0.6786 0.7667 0.75 
44 0.75 0.6667 0.871 0.7742 
67 0.7586 0.7667 0.9 0.7 
100 0.7333 0.9333 0.8065 0.8571 

Proportion Normal Binomials ('! \ 1.;\.\ ~""' 1 
C-o/o Control Type Rep 1 Rep 2 Rep 3 Rep4 
0 Negative Control 24/31 25131 25130 22129 
0 Upstream Contr 16129 16130 24130 27130 
30 22129 19128 23130 21128 
44 21128 20130 27131 24131 
67 22129 23130 27130 21130 
100 22130 28130 25131 24128 

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



CETIS Analytical Report 

Salmonid Embryo-Alevin Survival and Development Test 

Analysis ID: 16-1178-4381 
Analyzed: 27 Jan-16 12:21 

Graphics 
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,, 

000-469-187-1 

Endpoint: Proportion Normal ( -i1v.6\ l\ t'{) 
Analysis: Linear Interpolation {!CPIN) 

---· ·---·-··-

,. 

CET!S™ v1.8.7.16 

Report Date: 

Test Code: 

27 Jan-16 12:22 (p 2 of 2) 
15998b1 I 01-7483-7263 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: __ _ 



CETIS Analytical Report 

Salmonid Embryo-Alevin Survival and Development Test 

Analysis ID: 16-2847 -5358 

Analyzed: 27 Jan-1612:21 

Batch ID: 15-8223-9884 

Start Date: 08 Dec-15 16:35 

Ending Date: 06 Jan-16 15:00 

Duration: 28d 22h 

Sample ID: 03-0241-6687 

Sample Date: 30 Nov-15 08:45 

Receive Date: 01 Dec-15 11 :10 

Sample Age: 8d 8h (-1.3 'C) 

Data Transform 

Untransformed 

Fisher Exact Test 

Zeta 

Endpoint: Proportion Norma! 
Analysis: Single 2x2 Contingency Table 

Test Type: Suivival-Development 

Protocol: EC/EPS 1/RM/28 

Species: Oncorhynchus mykiss 

Source: Vancouver Island Trout Hatchery 

Code: 
Material: 

Source: 
Station: 

EV _ER4(amprended 

Water Sample 

Teck Coal (TECK COAL) 

EV _ER4_WS_2015-11-30_N 

Alt Hyp Trials Seed 

C>T NA NA 

Report Date: 

Test Code: 

27 Jan-16 12:22 (p 1 of 1) 

15998b 1 I 01-7 483-7263 

Nautilus Environmental 

CETIS Version: CET1Sv1.8.7 

Official Results: Yes 

Analyst: Yvonne Lam 

Diluent: Site Water 

Brine: 

Age: 

Client: Teck Coal 

Project: 

Test Result 

Passes proportion normal 

Control vs C-% Test Stat P-Value P-Type Decision{a:5°/o) 

Upstream Control 100 1 1.0000 Exact Non-Significant Effect 

Data Summary 

C-% Control Type NR R NR+ R Prop NR Prop R 0/oEffect 

0 Upstream Contr 83 36 119 0.6975 0.3025 O.Oo/o 
100 99 20 119 0.8319 0.1681 -19.28o/o 

Proportion Normal Detail 

C-% Control Type Rep 1 Rep 2 Rep 3 Rep4 

0 Upstream Contr 0.5517 0.5333 0.8 0.9 

100 0.7333 0.9333 0.8065 0.8571 

Proportion Normal Binomials 

C-% Control Type Rep 1 Rep2 Rep3 Rep4 

0 Negative Control 24/31 25/31 25130 22/29 

0 Upstream Contr 16/29 16/30 24/30 27/30 

100 22/30 28/30 25/31 24/28 

Graphics 
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CETIS Analytical Report Report Date: 

Test Code: 

04 Mar-16 07:54 (p 1 of 1) 

15998b1 I 01-7483-7263 

Salmonid Embryo-Alevin Survival and Development Test Nautilus Environmental 

Analysis ID: 12-9510-2237 Endpoint: Proportion Normal CETIS Version: CETISv1.8.7 

Analyzed: 04 Mar-16 7:53 Analysis: Single 2x2 Contingency Table Official Results: Yes 

Batch ID: 15-8223-9884 Test Type: Survival-Development Analyst: Yvonne Lam 

Start Date: 08 Dec-15 16:35 Protocol: EC/EPS 1/RM/28 Diluent: Site Water 

Ending Date: 06 Jan-16 15:00 Species: Oncorhynchus mykiss Brine: 

Duration: 28d 22h Source: Vancouver Island Trout Hatchery Age: 

Sample ID: 03-0241-6687 Code: EV _ER4(ammended Client: Teck Coal 

Sample Date: 30 Nov-15 08:45 Material: Water Sample Project: 
Receive Date: 01 Dec-1511:10 Source: Teck Coal (TECK COAL) 

Sample Age: 8d Sh (-1.3 "C) Station: EV _ER4_WS_2015-11-30_N 

Data Transform Zeta Alt Hyp Trials Seed Test Result 

Untransformed C>T NA NA Passes proportion normal 

Fisher Exact Test 

Control VS Control Test Stat P-Value P-Type Decision(a:5°/o) 

Negative Control Upstream Control 0.05945 0.0594 Exact Non-Significant Effect 

Data Summary 

C-o/o Control Type NR R NR+R Prop NR Prop R 0/oEffect 

0 Negative Contr 96 25 121 0.7934 0.2066 o.0°1o 
0 Upstream Contr 83 36 119 0.6975 0.3025 12.09% 

Proportion Normal Detail 

C-% Control Type Rep 1 Rep2 Rep 3 Rep4 

0 Negative Control 0.7742 0.8065 0.8333 0.7586 

0 Upstream Contr 0.5517 0.5333 0.8 0.9 

Proportion Normal Binomials 

C-% Control Type Rep 1 Rep2 Rep 3 Rep4 
0 Negative Control 24/31 25/31 25/30 22/29 

0 Upstream Contr 16/29 16/30 24/30 27130 

Graphics 

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



CETIS Summary Report Report Date: 27 Jan-1612:24 (p 1 of 2) 

Test Code: 15998b2 I 04-2827-9369 

Salmonid Embryo-Alevin-'Fry. Survival Development and Growth Test Nautilus Environmental 

Batch ID: 08-6193-1404 Test Type: Survival-Development-Growth Analyst: Yvonne Lam 

Start Date: 08 Dec-15 16:35 Protocol: ECIEPS 11RMl28 Diluent: Site Water 

Ending Date: 06 Jan-1615:00 Species: Oncorhynchus mykiss Brine: 

Duration: 28d 22h Source: Vancouver Island Trout Hatchery Age: 

Sample ID: 03-0241-6687 Code: 
. .,.,,_ 

EV _ER4(am.>!lended) Client: Teck Coal 

Sample Date: 30 Nov-15 08:45 Material: Water Sample Project: 

Receive Date: 01 Dec-1511:10 Source: Teck Coal (TECK COAL) 

Sample Age: 8d 8h (-1.3 °C) Station: EV _ER4_WS_2015-11-30_N 

Comparison Summary 

Analysis ID Endpoint NOEL LOEL TOEL PMSD TU Method 

09-1332-9288 Length-mm 100 >100 NA 2.97°/o Equal Variance t Two-Sample Test 
11-2711-0095 Mean ~eight-mg 100 >100 NA 6.09% Equal Variance t Two-Sample Test 

Point Estimate Summary 

Analysis ID Endpoint Level % 95% LCL 95% UCL TU Method 

10-4367-3197 Length-mm IC5 >100 NIA NIA <1 Linear Interpolation (ICPIN) 

IC10 >100 NIA NIA <1 

IC15 >100 NIA N/A <1 

IC20 >100 NIA N/A <1 

IC25 >100 NIA NIA <1 

IC40 >100 N/A N/A <1 

IC50 >100 N/A NIA <1 

09-0203-6675 Mean-9!¥ Weight-mg IC5 >100 N/A NIA <1 Linear Interpolation (ICPIN) 
vJ~it IC10 >100 N/A NIA <1 

IC15 >100 N/A NIA <1 

IC20 >100 N/A N/A <1 

IC25 >100 N/A N/A <1 

IC40 >100 N/A N/A <1 

IC50 >100 N/A N/A <1 

Length-mm Summary 

C-o/o Control Type Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev CV% %1Effect 
0 Negative Control 4 18.15 17.46 18.84 17.9 18.8 0.2179 0.4359 2.4% 0.0% 
0 Upstream Contr 4 18.07 17.64 18.51 17.8 18.4 0.1377 0.2754 1.52% Q.41 Ofo 

30 4 18.22 17.31 19.14 17.4 18.7 0.2869 0.5737 3.15% -0.41% 
44 4 18.95 18.41 19.49 18.5 19.3 0.1708 0.3416 1.8% -4.41% 
67 4 19.13 18.37 19.88 18.7 19.8 0.2358 0.4717 2.47o/o -5.37°/o 
100 4 19.03 18.26 19.79 18.5 19.6 0.2394 0.4787 2.52o/o -4.82°/o 

Mean~Weight-mg Summary 

C-o/o Control Type Count Mean 95o/o LCL 95o/o UCL Min Max Std Err Std Dev CV% 0/oEffect 
0 Negative Control 4 87.3 73.04 101.6 77.6 99.2 4.481 8.963 10.27o/o O.Oo/o 
0 Upstream Contr 4 81.49 79.54 83.44 80 82.92 0.6125 1.225 1.5%1 6.66% 
30 4 91.59 75.83 107.3 81.43 105 4.951 9.902 10.81% -4.91 Ofo 

44 4 89.7 75.82 103.6 84.4 102.7 4.363 8.726 9.73o/o -2.75°/o 
67 4 97.25 92.05 102.4 94.17 100.9 1.633 3.267 3.36°/o -11.39% 
100 4 97 89.1 104.9 91.3 102.6 2.48 4.959 5.11% -11.1o/o 

000-469-187-1 CET!S™ v1.8.7.16 Analyst: __ _ QA: 



CETIS Summary Report 

Salmonid Embryo-Alevin-~urvival Development and Growth Test ,, 
Length-mm Detail 

C-0/n Control Type Rep 1 Rep 2 Rep 3 Rep4 
0 Negative Control 18.8 17.9 17.9 18 

0 Upstream Contr 17.9 18.4 18.2 17.8 

30 18.3 17.4 18.5 18.7 

44 19.3 18.9 19.1 18.5 

67 18.7 19.8 19 19 

100 18.5 19.2 19.6 18.8 

Mean pt)( Weight-mg Detail .. ,,,.. 
C-o/o Control Type Rep 1 Rep2 Rep3 Rep4 
0 Negative Control 99.2 87.41 77.6 85 
0 Upstream Contr 81.18 81.88 82.92 80 
30 88.26 81.43 91.67 105 
44 102.7 86.5 85.19 84.4 
67 94.17 100.9 94.83 99.13 
100 91.3 99.29 102.6 94.8 

000-469-187 -1 CETIS™ v1 .8.7.16 

Report Date: 

Test Code: 

27 Jan-16 12:24 (p 2 of 2) 

15998b2 I 04-2827-9369 

Nautilus Environmental 

Analyst: __ _ 
_, t-:J" 

.. J\YU. f QA. " . 
J<w1· i-r 1 



CETIS Analytical Report Report Date: 27 Jan-16 12:24 (p 1 of 1) 

15998b2 I 04-2827-9369 Test Code: 

Salmonid Embryo-Alevin-P'1y-Survival Development and Growth Test Nautilus Environmental 

Analysis ID: 10-4367-3197 
Analyzed: 27 Jan-16 12:24 

Batch ID: 08-6193-1404 

Start Date: 08 Dec-15 16:35 

Ending Date: 06 Jan-16 15:00 

Duration: 28d 22h 

Sample ID: 03-0241-6687 

Sample Date: 30 Nov-15 08:45 

Receive Date: 01 Dec-1511:10 

Sample Age: 8d 8h (-1.3 °C) 

Linear Interpolation Options 

X Transform Y Transform 
Log(X+1) Linear 

Point Estimates 

Level % 95°/o LCL 
IC5 >100 N/A 
IC10 >100 N/A 
IC15 >100 N/A 
IC20 >100 N/A 
IC25 >100 N/A 
IC40 >100 N/A 
IC50 >100 N/A 

Length-mm Summary 

C-% Control Type 
0 Upstream Contro 
30 
44 
67 
100 

Length-mm Detail 

C-% Control Type 
0 Upstream Control 
30 

44 

67 

100 

Graphics 
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J . 

000-469-187-1 

Endpoint: Length-mm 
Analysis: Linear Interpolation (!CPIN) 

Test Type: Survival-Development-Growth 

Protocol: EC/EPS 1/RM/28 

Species: 
Source: 

Code: 

Material: 

Source: 
Station: 

Seed 

Oncorhynchus mykiss 

Vancouver Island Trout Hatchery 

EV _ER4(amote\ided ) 

Water Sample 

Teck Coal (TECK COAL) 

EV _ER4_WS_2015-11-30_N 

Resamples Exp 95% CL Method 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: Yvonne Lam 

Diluent: Site Water 

Brine: 

Age: 

Client: T eek Coal 

Project: 

403900 200 Yes Two-Point Interpolation 

95% UCL TU 95o/o LCL 95% UCL 
N/A <1 NA NA 
N/A <1 NA NA 
N/A <1 NA NA 
N/A <1 NA NA 
N/A <1 NA NA 
NIA <1 NA NA 
N/A <1 NA NA 

Calculated Variate 

Count Mean Min Max Std Err Std Dev CV% 0/oEffect 
4 18.07 17.8 18.4 0.1377 0.2754 1.52o/o 0.0% 
4 18.22 17.4 18.7 0.2869 0.5737 3.15% -0.83°/o 
4 18.95 18.5 19.3 0.1708 0.3416 1.8% -4.84°/o 
4 19.13 18.7 19.8 0.2359 0.4717 2.47% -5.81% 
4 19.03 18.5 19.6 0.2394 0.4787 2.52% -5.26°/o 

Rep 1 Rep2 Rep 3 Rep4 
17.9 18.4 18.2 17.8 
18.3 17.4 18.5 18.7 
19.3 18.9 19.1 18.5 
18.7 19.8 19 19 
18.5 19.2 19.6 18.8 

·-·-·•··-·-· 
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CETIS Analytical Report Report Date: 27 Jan-16 12:24(p1 of 1) 

Test Code: 15998b2 I 04-2827-9369 
' 

Salmonid Embryo-A.levin.....,.Survival Development and Growth Test Nautilus Environmental 

Analysis ID: 09-1332-9288 Endpoint: Length-mm 

Analyzed: 27 Jan-1612:24 Analysis: Parametric-Two Sample 

Batch ID: 08-6193-1404 Test Type: Survival-Development-Growth 

Start Date: 08 Dec-15 16:35 Protocol: EC/EPS 1/RM/28 

Ending Date: 06 Jan-16 15:00 Species: Oncorhynchus mykiss 

Duration: 28d 22h Source: Vancouver Island Trout Hatchery 

Sample ID: 03-0241-6687 Code: EV _ER4(amJ!'";;;;ded J 
Sample Date: 30 Nov-15 08:45 Material: Water Sample 

Receive Date: 01 Dec-15 11 :10 Source: Teck Coal (TECK COAL) 

Sample Age: 8d 8h(-1.3'C) Station: EV _ER4_WS_2015-11-30_N 

Data Transform Zeta Alt Hyp Trials Seed 
Untransformed NA C>T NA NA 

Equal Variance t Two-Sample Test 

Control vs C-o/o Test Stat Critical MSD DF P-Value 

Upstream Control 100 -3.44 1.943 0.537 6 0.9931 

ANOVA Table 

Source Sum Squares Mean Square DF F Stat 

Between 1.805001 1.805001 11.84 

Error 0.9150016 0.1525003 6 
Total 2.720003 7 

Distributional Tests 

Attribute Test Test Stat Critical P-Value 

Variances Variance Ratio F 3.022 47.47 0.3880 
Distribution Shapiro-Wilk W Normality 0.9705 0.6451 0.9018 

Length-mm Summary 

C-% Control Type Count 

0 Upstream Contr 4 
100 4 

Length-mm Detail 

C-o/o 

0 

100 

Graphics 

• 

000-469-187-1 

Control Type Rep 1 

Upstream Contr 17. 9 

18.5 

Mean 

18.07 

19.03 

Rep2 

18.4 

19.2 

95% LCL 

17.64 

18.26 

Rep 3 

18.2 

19.6 

95% UCL 

18.51 

19.79 

Rep4 

17.8 

18.8 

Median 

18.05 

19 

• 

CETIS™ v1.8.7.16 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Yvonne Lam 
Diluent: Site Water 

Brine: 

Age: 

Client: Teck Coal 

Project: 

PMSD Test Result 

2.97% Passes length-mm 

P-Type Decision(a:So/o) 

CDF Non-Significant Effect 

P-Value Decision(a:5%) 

0.0138 Significant Effect 

Decision{ a: 1°/o) 

Equal Variances 

Normal Distribution 

Min Max Std Err CV% 0/oEffect 

17.8 18.4 0.1377 1.52% 0.0% 

18.5 19.6 0.2394 2.52% -5.26o/o 
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CETIS Analytical Report 

Salmonid Embryo-Alevin-Fry Survival Development and Growth Test 

Analysis ID: 07-1558-6276 Endpoint: Length-mm 
Analyzed: 04 Mar-16 8:43 Analysis: Parametric-Two Sample 

Batch ID: 

Start Date: 

08-6193-1404 

08 Dec-1516:35 

Test Type: Survival-Development-Growth 

Protocol: EC/EPS 1/RM/28 

Ending Date: 06 Jan-1615:00 Species: Oncorhynchus mykiss 

Duration: 28d 22h Source: Vancouver Island Trout Hatchery 

Sample ID: 03-0241-6687 Code: 

Material: 

Source: 

EV _ER4(ammended 

Water Sample 

Teck Coal (TECK COAL) 

Sample Date: 30 Nov-15 08:45 

Receive Date: 01 Dec-1511:10 

Sample Age: 8d 8h (-1.3 'C) Station: EV _ER4_WS_2015-11-30_N 

Data Transform Zeta Alt Hyp Trials 

Untransformed NA C>T NA 

Equal Variance t Two-Sample Test 

Control vs Control Test Stat Critical 

Negative Control Upstream Control 0.2909 1.94 

ANOVA Table 

Source Sum Squares Mean Square 

Between 0.01124994 0.01124994 
Error 0.7974999 0.1329166 
Total 0.8087499 

Distributional Tests 

Attribute Test Test Stat 

Variances Variance Ratio F 2.505 
Distribution Shapiro-Wilk W Normality 0.8199 

Length-mm Summary 

C-% Control Type Count 

0 Upstream Contr 4 
0 Negative Control 4 

Length-mm Detail 

C-% 

0 
0 

Graphics 

Control Type Rep 1 

Negative Control 18.8 

Upstream Contr 17.9 

Mean 

18.07 

18.15 

Rep 2 

17.9 

18.4 

95% LCL 

17.64 

17.46 

Rep3 

17.9 

18.2 

............................................................... ~~~
············--·--··--·····-~0(£,;;;··· 

Seed 

NA 

MSO OF 

0.501 6 

OF 

1 

6 

7 

Critical 

47.5 

0.645 

95°/o UCL 

18.51 

18.84 

Rep4 

18 

17.8 

P-Value 

0.3905 

F Stat 

0.08464 

P-Value 

0.4705 

0.0466 

Median 

18.05 

17.95 
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'·' 
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000-469-187-1 CETlS™ v1.8.7.16 

Report Date: 

Test Code: 

04 Mar-16 08:43 (p 1 of 1) 

15998b2 I 04-2827-9369 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Yvonne Lam 

Diluent: Site Water 

Brine: 
Age: 

Client: Teck Coal 

Project: 

PMSD Test Result 

2.76% Passes length-mm 

P-Type Decision(a:So/o) 

CDF Non-Significant Effect 

P-Value D'ecision(a:5°/o) 

0.7809 Non-Significant Effect 

Decision{a:1 o/o) 

Equal Variances 

Normal Distribution 

Min Max Std Err CV% %Effect 

17.8 18.4 0.1377 1.52% 0.0% 

17.9 18.8 0.2179 2.4% -0.42o/o 

• 

• 

• 
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CETIS Analytical Report Report Date: 27 Jan-1612:24 (p 1 of 1) 
15998b2 I 04-2827-9369 Test Code: 

Salmonid Embryo-Alevin!f"?y Survival Development and G!owth Test Nautilus Environmental 

Analysis ID: 09-0203-6675 
Analyzed: 27 Jan-16 12:24 

Batch ID: 

Start Date: 

08-6193-1404 

08 Dec-1516:35 

Ending Date: 06 Jan-16 15:00 

Duration: 28d 22h 

Sample ID: 03-0241-6687 

Sample Date: 30 Nov-15 08:45 

Receive Date: 01 Dec-15 11 : 10 

SampleAge: 8d 8h(-1.3°C) 

Linear Interpolation Options 

X Transform Y Transform 
Log(X+1) Linear 

Point Estimates 

Level % 95% LCL 
!CS >100 NIA 
IC10 >100 NIA 
IC15 >100 N/A 
IC20 · >100 N/A 
IC25 >100 N/A 
IC40 >100 N/A 
ICSO >100 NIA 

Endpoint: Mean 1'f!< Weight-mg 
Analysis: Linear ift:;;polation (ICPIN) 

Test Type: Survival-Development-Growth 

Protocol: ECIEPS 11RMl28 

Species: Oncorhynchus mykiss 

Source: Vancouver Island Trout Hatchery 

Code: 

Material: 

Source: 
Station: 

Seed 

EV_ER4(ammended 

Water Sample 
Teck Coal (TECK COAL) 

EV_ER4_WS_2015-11-30_N 

Resamples Exp 95% CL Method 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: Yvonne Lam 

Diluent: Site Water 

Brine: 
Age: 

Client: Teck Cea! 
Project: 

83732 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 

Mean ~eight-mg Summary Calculated Variate 
~ 

C-0/o Control Type Count Mean Min Max Std Err Std Dev CVo/o 0/oEffect 
0 Upstream Centro 4 81.49 80 82.92 0.6125 1.225 1.5o/o 0.0% 
30 4 91.59 81.43 105 4.951 9.902 10.81% -12.39% 
44 4 89.7 84.4 102.7 4.363 8.726 9.73% -10.08% 
67 4 97.25 94.17 100.9 1.633 3.267 3.36°/o -19.34% 
100 4 97 91.3 102.6 2.48 4.959 5.11% -19.02°/o 

w 
Mean Sl;!<,Weight-mg Detail 

-\"'V 
C-% Control Type Rep 1 Rep 2 Rep 3 Rep4 
0 Upstream Control 81.18 81.88 82.92 80 
30 88.26 81.43 91.67 105 
44 102.7 86.5 85.19 84.4 
67 94.17 100.9 94.83 99.13 
100 91.3 99.29 102.6 94.8 
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CETIS Analytical Report Report Date: 

Test Code: 

27 Jan-1612:24 (p 1 of 1) 

15998b2 I 04-2827-9369 

Salmonid Embryo~Alevin:ftv Survival Development and G_rowth Test Nautilus Environmental 

Analysis ID: 11-2711-0095 Endpoint: Mean ~eight-mg 
Analyzed: 27 Jan-1612:24 Analysis: Parametric-Two Sample 

Batch ID: 08-6193-1404 Test Type: Survival-Development-Growth 

Start Date: 08 Dec-15 16:35 Protocol: EC/EPS 1/RM/28 

Ending Date: 06 Jan-16 15:00 Species: Oncorhynchus mykiss 

Duration: 28d 22h Source: Vancouver Island Trout Hatchery 

Sample ID: 03-0241-6687 Code: EV _ER4(ammended 

Sample Date: 30 Nov-15 08:45 Material: Water Sample 

Receive Date: 01 Dec-1511:10 Source: Teck Coal (TECK COAL) 

Sample Age: 8d 8h(-1.3°C) Station: EV _ER4_WS_2015-11-30_N 

Data Transform Zeta Alt Hyp Trials Seed 

Untransformed NA C>T NA NA 

Equal Variance t Two-Sample Test 

Control vs C-0/o Test Stat Critical MSD DF P-Value 

Upstream Control 100 -6.07 1.943 4.963 6 0.9995 

ANDVA Table 

Source Sum Squares Mean Square OF F Stat 

Between 480.7251 480.7251 36.84 
Error 78.28394 13.04732 6 
Total 559.009 7 

Distributional Tests 

Attribute Test Test Stat Critical P-Value 

Variances Variance Ratio F 16.39 47.47 0.0460 
Distribution Shapiro-Wilk W Normality 0.989 0.6451 0.9934 

"' Mean~Weight-mg Summary 
'\"l--

C-0/o Control Type Count 

0 Upstream Contr 4 
100 4 

Mean ~Weight-mg Detail 

C-% Control Type Rep 1 

O Upstream Contr 81.18 

100 91.3 

Graphics 

' 

Mean 

81.49 

97 

Rep 2 

81.88 

99.29 

95% LCL 

79.54 

89.1 

Rep 3 
82.92 

102.6 

I M -------- .......................................... ·--------.. --·--
-······~"'"·--
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95% UCL 

83.44 

104.9 

Rep4 

80 

94.8 

Median 

81.53 

97.04 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Yvonne Lam 
Diluent: Site Water 

Brine: 

Age: 

Client: Teck Coal 

Project: 

PMSD Test Result 

6.09% Passes mean dry weight-mg 

P-Type Decision(a:S%1) 

GDF Non-Significant Effect 

P-Value Decision(a:5o/o} 

0.0009 Significant Effect 

Decision{a:1 o/o} 

Equal Variances 

Normal Distribution 

Min Max Std Err CV% 

80 82.92 0.6125 1.5°/o 
91.3 102.6 2.48 5.11% 
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CETIS Analytical Report Report Date: 

Test Code: 

04 Mar-16 07:55 (p 1 of 1) 

15998b2 I 04-2827-9369 

Salmonid Embryo-Alevin-Fry Survival Development and Growth Test Nautilus Environmental 

Analysis ID: 10-0432-7077 Endpoint: Mean~~eight-mg 
Analyzed: 04 Mar-16 7:54 Analysis: Parametric-Two Sample 

Batch ID: 08-6193-1404 Test Type: Survival-Development-Growth 
Start Date: 08 Dec-15 16:35 Protocol: EC/EPS 1/RM/28 

Ending Date: 06 Jan-16 15:00 Species: Oncorhynchus mykiss 
Duration: 28d 22h Source: Vancouver Island Trout Hatchery 

Sample ID: 03-0241-6687 Code: EV _ER4(ammended 

Sample Date: 30 Nov-15 08:45 Material: Water Sample 
Receive Date: 01 Dec-1511:10 Source: Teck Coal (TECK COAL) 

Sample Age: 8d Sh (-1.3 °C) Station: EV _ER4_WS_2015-11-30_N 

Data Transform Zeta Alt Hyp Trials 
Untransformed NA C>T NA 

Unequal Variance t Two-Sample Test 

Control VS Control Test Stat Critical 

Negative Control Upstream Control 1.284 2.353 

ANDVA Table 

Source Sum Squares Mean Square 

Between 67.50798 67.50798 
Error 245.5035 40.91724 
Total 313.0114 

Distributional Tests 

Attribute Test Test Stat 
Variances Variance Ratio F 53.53 
Distribution Shapiro-Wilk W Normality 0.8683 

Mean~Weight-mg Summary 

C-°!o Control Type Count 

0 Upstream Contr 4 
0 Negative Control 4 .. 
Mean~Weight-mg Detail 

C-% 

0 

0 

Graphics 

Control Type Rep 1 

Negative Control 99.2 

Upstream Contr 81.18 

Mean 

81.49 

87.3 

Rep 2 
87.41 

81.88 

95% LCL 

79.54 

73.04 

Rep 3 
77.6 
82.92 

Seed 

NA 

MSD DF 

10.64 3 

DF 

6 

7 

Critical 

47.47 
0.6451 

95o/o UCL 

83.44 

101.6 

Rep4 

85 

80 

P-Value 

0.1446 

F Stat 

1.65 

P-Value 

0.0084 
0.1450 

Median 

81.53 

86.2 

··r B 
. r··································· ............................................... ., .. ,, ... . 

:r . , 

J 

00 

000-469-187-1 CETIS™ v1.8.7.16 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: Yvonne Lam 

Diluent: Site Water 

Brine: 
Age: 

Client: Teck Coal 

Project: 

PMSD Test Result 

12.2°/o Passes mean dry weight-mg 

P-Type Oecision(a:5%) 

CDF Non-Significant Effect 

P-Value Decision(a:5%) 

0.2463 Non-Significant Effect 

Decision(a:1%) 

Unequal Variances 

Normal Distribution 

Min Max Std Err CV% %Effect 

80 82.92 0.6125 - 1.5o/u o.0°1o 
77.6 99.2 4.481 10.27% -7.13% 

• 

• 
····--··--·--·.- ......... ·-·-~·--·--·-··--

• • 

Analyst: __ _ 



Client: \~ck. 

W.0.# \519'0 

Sample ID Sample Date 

\)or\.,.\J {W., C.,,\'\'1<>\ tinr. Cf:> /1 'S 
C.\~2.- (St!'(" c~,,f,... 

'G\J);lill..\ (1'.tNR.tJJ.J. v 

h.r~\.:i[ (!.Ji(,, C<>tkro\' \:lee.. IS /\ c; 
G-H_fft.'?- (SVl:er •. ,.f'ibi 

i; 'v ~!.\ ( P..N-NJJ. \ v 

r-,,,.. h\J (/fa. Go"-F"' ) tlQ(· <.,Z.1\$ 

(.,\,{ ..J:>Q. 7. (\\ tP r:~ .. 1". 1) \ 
!S\J',.,f:;R'-\ C\\Mttvl~\ -Ii 

\)zr :hlor (Ledo (b1·<f't'l'li' ~Of. VI/{<; 
r .JJ ..tP."'I.. (C::\iP r <Wl'ro\ 

flf - E:R" ( l\ritiJJ.\ \ JI 

Reviewed by: 

Version 1.0 Issued June 26, 2006 

Hardness and Alkalinity Datasheet 

Alkalinitv 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 

'5'Q o-b 0,1 ID S<i D- s;. I,,...., "'\V\L 
\ q 01 lo. I I c1 <\ S'U Ci.> /~C -SS: 
~ '2>. '\ 9 < \ I I '-\- I oY r. I . I ID -:sc:, 

so Odo fli,\ 10 So o,S. IV \.\'-II 

\ ~-'\ '1'·1 1 W .. ~')'\) B·t 1'.:lU \cl . 

.\- &s ,g 1' /hf. I 'O(J) 6-1 l~o R. 

(0 CD·<; o.b '6 <;o \'.}h 12.- ~ 
I -u.., 1- 6 \Lt~ so 0\, 4 \~<() \-\iVC. 
JI I\·" 

'jL 

4 8·1 i1o low 6 .q· (.,q u ¥..L. 

-;;o f'),i..\- !"'--;-- (,., .;--D (9.4 If> \/V'Jvl/ 
\ :t -~ "r- e 1t.te .,;o g.q 11-£ ¥L 
'I/ '{, 8 ~-" l:\-4 l oW K·.'.4 &2-0 \4, 

Notes: 0MrlJi" \Do 4. w\ 'bl- wc.M 

()Crv-.- Date Reviewed: V ct i/t • 7--1 j {k 
I 

Nautilus Environmental 



Embryo-Alevin Test Summary Sheet 

Client: 

Work Order No.: 

Teck 

15998a 

Test Date: December 8, 2015 -January 6, 2016 

Test Species: Oncorhynchus mykiss 

Sample Information: 

Sample ID: 

Sample Date: 
Date Received: 

Sample Volume: 

Dilution Water: 

Type: 

GH FR1 (Amended in-house) 
November 30, December 7, December 14 & December 21, 2015 

December 1, December 8, December 15 & December 22, 2015 

(10 - 15) x 20 L per refresh 

Dechlorinated Tap Water 

Hardness (mg/L CaC03): 8 -12 

Alkalinity (mg/L CaC03): 6-10 

Test Organism Information: 

Batch No: 120815 

Source: ~V,_,a"n"'c"'o"uv"e"r-'ls'-'la,,,n"'d'-T'-r"'o"'u,_t !..!H_,,at,_,,c"'h"ery"'-, ,,,D,,uc:nc,,,a"n"-, .=B:,C:_ __ Number male broodstock used: 4 
Loading Density: co~.9~2~~/=L _______________ Number female broodstock used: 4 

SOS Reference Toxicant Results: 

Reference T oxicant ID: RTE83 

Stock Solution ID: 15S03 

Date Initiated: December 8, 2015 

7-d EC50 (95% CL): 7.3 (7.1 - 7.5) mg/L SDS 

Reference Toxicant Mean and Range: 4.0 (2.2 - 7.3) mg/L SDS 

Reference Toxicant CV (0/o): 36 

Test Results: 

Viability 
Sample ID: 

GH_FR1 (Amended) 
Survival 

EC25 (%) (v/v) >100 >100 

EC50 (%) (v/v) 

IC25 (%) (v/v) 

IC50 (%) (v/v) >100 >100 

Reviewed by: Date reviewed: ----<e::~f-a._vt_._i+-_ _,.f~f_p __ 
Issued November 25, 2008; Version 1.0 Nautilus Environmental 



Client: 
Sample ID: 
Work Order #: 

l.D.,1:::, (D/\{ro \ 
Concentration 

<:/. ,1,) 

Initials 

~o 

Embryo-Alevin Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

Start Date & Time: ru(Q"".G_V n I 2,()l'S(? 16 sS~ 
Stop Date & Time: ".)0<""9bj b1 ·i.c\G @ 12.-:,0lt\ 

Test Species: Oncorhynchus mykiss 

Thermometer: -i~'l--117 · l pH meter: f \-( - I / ?, Conductivity meter:~ ( S 

Control 
Hardness* 0 
Alkalini * 11\:l 

* mg/Las CaC03 

Sample Description: 

Comments: 

Version 1.2 Issued October 6, 2015 

120 

/\ . . v 

/ 

Analysts: SSC> I f>..W\> I 'i'\L 

Reviewed by: J ftC 
Date reviewed: ~1 <•·vt • !.-£ / lb 

"o odlouv 

Nautilus Environmental Company Inc. 



Client: 
Sample ID: 
Work Order #: 

Embryo-Alevin Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

Start Date & Time: \2ecc-vv\-,o c -6" 2..0i·S ('.:_ ilo~ 
Stop Date & Time: -So_IWQJ\\ \o 1 'L<> I lo @\z,:!,o ~ 

Test Species: Oncorhynchus mykiss 

~,6\~~-=--r--~-.------,--:=-==''-r-~---,---;;--,--,---1 
Concentration 

('/. ~l· 

(\''""" loo 
Concentration 
<~>1-LR!-<.. \ 

Concentration 

Initials 

Concentration 

Initials 

Thermometer: -\'~~ pH meter: o \+ I l 7;, Conductivity meter: <: - "" L3. 

Control 
Hardness* 
Alkalinit * 0 Reviewed by: 

* mg/Las CaC03 Date reviewed: 

Sample Description: I\() 

Comments: 

Version 1.2 Issued October6, 2015 Nautilus Environmental Company Inc. 



Client: 
Sample ID: 
Work Order#: 

Lc,b Goi\{ro \ 
Concentration 

(% v\J) 

5Ti:e C<>i\fro \ 
Concentration 

fiZ_\lfi't\ - I oO 

Thermometer: . 4R""f'-1 .,--

Embryo-Alevin Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

Start Date & nme: !)Qcg""WJ' 5, 7.-<>\S @_ I \o-SS~ 
Stop Date & Time: -Sa.tNJ(lf:J \o1 '2.A:i\ \o @ 1'2 .. >oh_ 

Test Species: Oncorhynchus'mykiss 

/i b Control 

p\-1-\ /? Conductivity meter: Cr?-13 

Analysts: P.,vv\)(j"\ L-
Hardness* ID 

Sample Descriptio'n: 

Comments: I 

Reviewed by: JIJ1i: 
Date reviewed: ~":;;1"'a.~..,~,""'ti:--ft-t,-f--

'v ( "' 
fl\lf"f\CV\.C\.{R.;z ' "-o ci;l~Jf' . 

Alkalini • 
* mg/L as CaC03 ~ 

V . I 
ers1on 1 .2 Issued Octo,ber 5, 201 s 

Nautilus Environmental Company Inc. 



Client: 
Sample ID: 
Work Order #: 

Concentration 

Initials 

Concentration 

Initials 

Thermometer: . ~"'f'-1 

Control 
Hardness* (0 
Alkalini * 0 

' mg/Las CaC03 i 

Embryo-Alevin Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

start Date & Time: '()Q cg M•W 5, "2.A:> \ S G. I fo ~S~ 
Stop Date & Time: "\Cl."-~ lo. L.o I(:, @ l'L)o~ 

Test Species: Oncorhynchus mykiss 

pH meter: e H- \ I ? Conductivity meter: C-'2-( 2 
Analysts: 

Reviewed by: _J:=.,;;(jil:.... ----+~
Date reviewed: r 1fA-.Vl- if/I h 

'if I 
Sample Descriptio'n: C\Jc.r ! CD\ovr-~l !\() j'Sf-f\ Cu~ "-+0 ( l\,o cJ.;v/'. 

Commen~: I -------------------------------
Version 1.2 Issued Octo:ber6, 201 5 

Naurnus Environmental Company Inc. 



Client: 
Sample ID: 
Work Order #: 

[si,6 C<>•\fr<>\ 
Concentration 

c·1~ ..,\.,, 

Embryo-Alevin Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

StartDate&Time: ilpa,..W -2,, 'V>IS <? llci~S~ 
Stop Date & Time: ~t'j w; '2,-0\(.. ('.! 12.~0~ 

Test Species: Oncorhynchus mykiss 

9 .1-

Srl'~Gi'-'t~li--.....,.....,----,---,::----,~..,...,-~--,--7:=:=----.~-.:;;,--,---c-:::----r:--;;c-;::----1 
Concentration 

rR-\lF~I- \UO 

Jl1'>l 

bD9 
JIN 

Thermometer: -te~ DO meter: \)·O •· 2-\ ~ pH meter: pk-\ I ':s. Conductivity meter: ( - 2. f} 

Hardness* 
Analysts: 5>1' 1":SW 11<.I..-\' f "\'-Iv 

• mg/Las CaC03 

Sample Description: 

Comments: 

Version 1.2 Issued Oc!ober6, 2015 Nautilus Environmental Company Inc. 



Client: 
Sample ID: 
Work Order #: 

Teck 

Embryo-Alevin Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

start Date & Time: tl.g.u.-... W '6 1 201s;. <? i<ol..S~ 
Stop Date & Time: ~"~\ lo l 19\ <o Q \ Z?,.o~ 

Test Species: Oncorhynchus myk1ss 

~~.~~~~~~~~~~~~~~~~~~~_.j 
ConWentration 
( ·1~ ·.;\./ 

Concentration 

Initials 

Concentration 

Initials 

Thermometer: -f<>,~ pH meter: pH -\1 > Conductivity meter: ( • 7. i -3> 

Hardness* 
Analysts: S'>\? l ;;"'fl Kl.R 

1 
'I"\(...... 

Reviewed by: (j{fQ_ p 

r;_10t11. [S-f/r., 
" I 

Alkalini * 
• mg/L as CaC03 Date reviewed: 

Sample Description: 

Comments: 

Version 1.2 Issued October 6, 2015 Nautilus Environmental Company Inc. 



Client: 

Embryo-Alevin Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

Sample ID: GJ-i ffi\ 
start Date & Time: Dtu"" !,,..ef "() 1 2-<>i S fl l~·>s~ 
Stop Date & Time: ::'iC!l\itC\D,\ \o u,((o 9 12.SO~ 

Test Species: Oncorhynchus myki~s Work Order#: 

i_C\ 6 ("'\-th> \ 
Concentration 

( 'o vlv 

Thermometer: ii'~ pH meter: pH -!f I 1. Conductivity meter: ( - 2 ( 3 

Hardness* 
Analysts: SSD I KU' 1 fJJ\il\ 1 'i-lL, 
Reviewed by: dG<;L 

Date reviewed: U a i;.. • ?t} 11:; 
. I 

• mg/Las CaC03 

Sample Description: 

Comments: 

Version L2 Issued October 6, 2015 Nautilus Environmental Company Inc. 



Client: 
Sample ID: 
Work Order #: 

Embryo-Alevin Freshwater Toxicity Test 
Initial and Final Water Quality Meas.urements 

StartDate&Time: i)tQl'IVY._f '(;, 2<>\S. f! flo:S,5~ 
Stop Date & Time: 'SC\"\l(\"'j lo, 'l,o \(a 2 I 2.3olo, 

Test Species: Oncorhynchus mykiss 

"~ k. lo 1 (,t\.$l,__------~~---~~---1 
Conl!lentr~tion 

ct. \l'\v 

Concentration 

Initials 

Concentration 

Initials 

Thermometer: DO meter: QD / 2.f12 pH meter: 10\r\ -I I 2 f '$ Conductivity meter: C-2 I ) 
. C.'"-

Alkalini * \o '-\ o ·"Lo v Reviewed by: __,J,,,_~"-ffi:-'· =-~-1--
* mg/Las CaC03 Date reviewed: Jc•,,., . 1.-'ift 
Sample Description: ClelAl I (<>\ov~S. ! ""' pl\r-f'(c.v~IA.~~') I f\c oruu(' 

Comments: 

Version 1.2 Issued October 6, 2015 
Nautilus Environmental Company Inc. 



Client: 
Sample ID: 
Work Order#: 

* mg/L as CaC03 

Sample Description: 

Comments: 

Version 1.2 Issued October6,2015 

Embryo-Alevin Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

. ' ~ ~ ~L 
StartDate&Time: l:J:§Cr1-..btl 'VI L-<J\St. lb)H>V\ 
Stop Date & Time: · c""""~ (p , 2-ol b @ I t-;,0 I,,, 

Test Species: Oncorhynch mykiss 

Reviewed by: -~"1~(9{Lc--c-""--~-+r-
Date reviewed: , f ak , IJ.~/7 (, 

~ I 

Nautilus Environmental Company Inc. 



Client: 
Sample ID: 
Work Order #: 

Concentration 

Initials 

Concentration 

Initials 

Thermometer: te~ 

• mg/Las CaC03 

Sample Description: 

Comments: 

Version 12 Issued October6, 2015 

Embryo-Alevin Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

' I 

cuo..r- ! 

Start Date & Time: \),.<>o_,~ <Q 2.-0 6 f2 (!.o?:.S"' 
Stop Date & Time: ·-:S"'""~l \o, ' ·2.D\ (a 0 ! 2-3,0~ 

Test Species: Oncorhynchus myklss 

pH meter: pi-\ < \ \ ) Conductivity meter: ( - Lf ) 

Analysts: 

Reviewed by: __ j,.,· c.;&fl,_·=----1-· 
Date reviewed: /f °' i,, · 2-s:' //Jo 

<;;:;t { 

Nautilus Environmental Company Inc. 



Client: 
Sample ID: 
Work Order #: 

Concentration 

{•/, 11•) 
LCAG C\oAtro \ 

Srtf (-'>'lt(Q \--

t=~\l~R I 
i <>0 

., ~ 
'.;)V 

l'l~"m L\-l.~\ 

'-fu 
f\""""'.J. .A (rt~ U I 

' 

'\-''-1.(,.,\ 
!\~.J. ,A (M_fR\ 

~e"~-
f:..\-\- rR.I 
\\.90 

Tech Initials 

Comments: 

Embryo-Alevin Toxicity Test 
Daily Mortality 

CS\-1-fR \ C\\N\Q l\.JJI.-!\'\ 
!S"t9p I 

Start Date & Time: \}JQ,.._b;(r es, ZofS <? I lo <,7~ 
Stop Date & Time: :Sl'.\Avl>""-h ~ LAJ \(o c;' I Z.>o "

Test Species: Oncorhync ·us riiykiss 

Rep Day of Test - No. of Mortalities Total Dead 

' L > L\ s 6 -1 e C\ \\ i,2. 
Eggs/Embryos/ 

lO Alevins 

1 0 0 0 0 0 D 0 
,,_, p D f) 0 0 

2 I 0 D I i 
3 i :> \ ' 

'1-

4 w 'V I 0 ":} I 
1 1 I l 0 I p 

2 l '),.- {) 0 0 '2-
3 \ '· 

D D 'I ·i.,. '1-
4 ' 

i 
:1 ·) 0 :.) 

i '""2-

1 I 
D I l 

2 I 0 0 0 

3 I I \ \JI 7-
4 i i <!) u \ . ' I I I 
1 I D D _; i .... 
2 I ! 2- 0 0 ,.-! 

" -z.. 
3 0 0 if 0 0 
4 i 2- I i D I (o 

1 I 0 0 l ') './ D 
2 'l. 0 I ' .3 I j 

3 '1, 
I 
j 

,,, 0 ,, "' I 3 
4 'I () 0 l / I I 'Z-I 

1 ! i 0 \ 0 Cl ~ I 
2 II i 0 0 I 0 I Ii ' 
3 I \. ' I [) 0 " fi I [\ i ' I 
4 -J... '/} J .,, J/ 0 0 :::; J 0 / l 0 
1 
2 
3 
4 
1 
2 
3 
4 

ssv ')\).)./ SSD ~ fl.- ih .. l/ \llol>Y ~ l'V ,.,,.. 
A ]Ir-- VvVV\,\_., 

Reviewed by: ;J(!jl..___ Date reviewed: 
Version 1.1 Issued Octobe'°'r 6°, °'20"'15,---~'-'--=---- __ __:...,_~N-au~tilu_sJ.-n-vi-ro-nm-e-nta-1 C~o-m-pa-ny-ln-c. 



Embryo-Alevin Toxicity Test 
Daily Mortality 

Client: _li-,-'--"-e<:.:::.:k'-'-----~-
Sample ID: GH t-R I C&JWJJi~.'') 
Work Order#: \S"l~ei 

-~~------

Start Date & Time: ti.2.a.""'~- '& , 2-0i S @ l(os~ 
Stop Date & Time: :S"'°"'~ \c 2-u I Xi @ i z .. :?,o~ 

Test Species: Oncorhynchus m~kiss 

Concentration Rep Day of Test - No. of Mortalities Total Dead -
I ?>a, -J 1..~ 

Eggs/Embryos/ 

(,'(. \11'1) I'-\ \S l io 11 I~ \°I 2o 2-\ "2-3, Alevins 

!Ab ('¢;1,.fNJ'\ 1 D 0 () 0 () 0 () n o"' 0 (l 0 0 

2 • \ 0 0 n 0 <9 f ,., 0 I 
3 0 i) 0 0 iS {) \ u I 
4 J u 't')l! :z_ (") o\'0 a I 0 3 

'3 'ii'>:. G:w+-•o \ 1 \ \ -:, ~ () l "-' 
() 0 to 

~ \!DI! i 2 () 0 0 \ o@ n I n '2. 

1-oO 3 [, ,i I ,..,a; I 0 ., .. 0 0 't \ 
4 i 'l \ I 0 ('.[') I '- 0 0 5 

?,a 1 0 c 0 v ~~ 't 0 0 n (.o 

"'""""~ (~"1 .. ;:R' 2 ,,, 
\ 0 0 1 l'::I 0 0 ' "-'\-\ l L 

3 0 0 0 \ O'"' 0 I rt I l " 
4 (\ 0 0 0 \\!:) \ 0 0 I 3 

4L\ 1 I j 0 0 0 h o(l; 0 ~i 0 '2. 

~ .... ,J,J c:A-1,.fR\ 2 0 ' i I I ''0 c u 0 1 
3 0 {/ 0 dGI 0 // b 0 -o ·:i.. 

4 () I ?- o0 l 0 0 0 n '-I 
'\-'.'- I\.(_\ 1 1- 0 0 0 1\l:l i i 0 /) ::::. 

!\Mt~ i':M.fRI 2 I ! I I l'.11 "" 0 0 0 u ~ 
3 

" 
0 ', 0 7/ 0 \ Q,'.) 

.,_ I I) (o 
4 '¥ 0 \ 0 0 () 0'.'3:l 2 (.? () •2-

l><"'~n\ - 1 \ I I :2_ 1"'-¥ '),, 0 -v () i 0 '9 
G-H-"Ritl 2 0 '"'1?10 I I i 0 I iei '1/ r. I n 

,. 
::> 

iuO 3 0 ·V 6 ~ .. ~ on;, l \ n Q l'i '-\ 
4 v "' i \ ..j, I \ (") '1 .. .J:> ·:i_ [) " 10 v 
1 
2 
3 
4 
1 
2 
3 
4 

. Tech Initials ~ './\}Al., ~'SD ~ Jt"J :Jt'V \,\V.,/J hO i\V\Jv 5SD V\'\\J \uo t.-Nv 

Comments: 

Reviewed by: ~=----J:o.....:(rU___:..::___ __ Date reviewed: "l!-1, 2-{' lfo 
Version 1.1 Issued October 6, 2015 ---~-hr:Na::-;iutric;ilus"'E,,;:nv':ri; o=nm""e"°nt""a "'o""m°"pa""ny~lnc. 



Client: 
Sample ID: 
Work Order#: 

Embryo-Alevin Toxicity Test 
Daily Mortality 

StartDate&Time: 'Dl:u""htr ~1 ?.-0\$("' flo'15h, 
Stop Date & Time: :Scil\vil<-"'-\ ~ 2.D\G @'.. I 'i;ol-) 

Test Species: Oncorhynchus ykiss 
1 

Concentration Day of Test - No. of Mortalities Total 
lft~~ Total 

Dead Undev~~oped/ Total No. 
Exposed 

('/o vi'") Rep ?--> L..(o 21 26 2°\ Embryos/ 
'k~~~~h~d 

Alevin\) Eggs 
Alevins ~\ 

i.-..°' 0,,, (<;;-J-ro \ 1 :s 0 G 0 I it 0 '}.-!- -<.o 
2 0 n u I I \ ·M, ·:z.o 
3 ,., I I b '1' 7., J..iO V\ 
4 0 v u •ia,'\- '1-- I ·z.,~ ·~o 

':'> 1-h? r <>·'\·ho\ 1 D f') D " 0 0 I .., I -;o 
1=R_1,~I 2 0 0 0 ~, 0 1 0 r"I i.s ~ 

100 3 0 I D '7- '+ i '6 '3.o 
4 , ,.. 

' \ ''tD '"\ 0 iP 3\ 
··~a 1 0 u D 0 I V7.-. ''!><:> 

1\ .. ,..1:1~ r1. -,"{ 2 0 \ \ 2.- ~ "',O 
3 / I r \ I ., :1.- '30 
4 2 0 

1 I "1--- z.:z_,. ~ 
'-\ 4 1 .P {._I I u I Un 'Z. i 

l:\l"Q..J.1d 'C~ \ 2 (./ I () \ lq ·i...q 
3 '.d 

; 0 0 ·2-0 ·~r;:; 

4 '/ I v u ·z:;.,1 'S'° 
-\-4_( ,1 1 } VJ 0 7-- Z.,"'\ <,I 

f),'"' •• ;,,J/ Gt\-{=!(\ 2 P) 2- : \1,' - i z_. '2- '5 l 
3 ·" \ \ '2. 0 \1 ·z,g 
4 v 0 0 0 l V.\ "l..5 

i'l-M~·w'4- 1 i '2 .. {'\ 11 25 
G+\_ t=C< I 2 l I '2. ·;z.. 20 "2,0 

loO 3 0 I I \ i 7;:. ·;?,. 
4 ) 0 'II "' ~ 0 0 ·z..o ~o 
1 
2 
3 
4 
1 
2 
3 
4 

Tech Initials . fJ!:?iuv..1 r~~l. ;. '" i \J\)JJv' \11,;V..'v \l\!J'.fV V\\M._ V\)M./ 

Comments: 

Reviewed by: Date reviewed: r 10.h· "!: J {(:i 
~~~~~,~,~~~/!---"--~~~ 

Version 1.1 Issued October 6, 2015 Nautilus Environmental Company Inc. 



Client Teck 

Sample ID; GH_FR1 (Amended) 

Work Order No.: 15998 

Alevin Test Data Sheet 
Length, Wet weight, Deformities 

~~~~~~~~~~~~~~~-

Treatment and 
Fish 

Length 
Normal Abnormal Comments 

'W'~ie,~h (mm) 

I 1 z,o.o -../ 
Lot\:, 2 19. v -../ 
C.01\frc\ 

3 I "I<. ./ 
4 I t.o .,/ 

\\ 5 I '1..- ./ 
6 i ~I., ./ 

7 (qt;) .,/ 
8 (\JS ./ 
9 I ~"O _/ 
10 l'l/( -./ 
11 !8.. 0 ./ 
12 ;~~ ,/ 
13 I .P,. ,., ./ 
14 l"I,\ .,/ 
15 ;.o. D ./ 

16 'q ,,..., ./ 
17 f'l - / 
18 19/0 :/ 
19 17;) / 
20 I Oi.n ./ 
21 -W·o / 
22 ,-,.,,, / 
23 f·L~ ./ 
24 i \),, 0 / 
25 i a,'.{ / 
26 (J A~r.. / 
27 

28 

29 

30 

31 

32 

33 

34 

35 

Total wet weight (pooled): 

Number of survivors: 

Number of deformed/have difficulty swimming: /0 
lniUals: '\'\ l j \IC.){_, 

Reviewed by: dC~ 

Issued: July 17, 2006: Ver.1.0 

Start Date: December 8, 2015 

Termination Date; January 6; 2016 

Date Reviewed: 

Nautilus Environmental 



Client: Teck 

Sample ID: GH_FR1 (Amended) 

Work Order No.: 1599s 

Alevin Test Data Sheet 
Length, Wet weight, Deformities 

Start Date: December 8, 2015 

Termination Date: January 6, 2016 

~~~~~~~~~~~~-

Treatment and 
Fish 

Length 
Normal Abnormal Comments 

}'$£UCjt0., (mm) 

' 1 io..o ./ 

LO\lo 2 t 1 v ,/ 
3 ?A.O / 

Col\{t'Q\ 4 l'lO / 
5 i'R,o / 

~ 6 j <; .() / 
7 1 <i),_r J 
8 I<,{," ,/ 
9 / ,'f,, r .I 
10 I ~v'I ,/ 
11 w~,,...., .I 
12 I l.o ./ 
13 ['!. ~ ./ 
14 11( J 
15 IQ,." ./ 
16 /q-D ,/ 
17 I~() J 
18 / 1,'> ,/ 
19 1-B.{ j 
20 [Y,,"';:i / 
21 70,'0 .I 
22 7»-0 j 
23 '.2,D. ~ ./ 
24 f'l,") J 
25 I 1 .,,,., ,/ 
26 l '6·.<) ,/ 
27 IJ.O ,/ la!.,..\- i'1''(\ "-\. or"<' "" ci f::ioc~y 
28 ' 
29 

30 

31 

32 

33 

34 

35 

Tota! wet weight (pooled): 

Number of survivors: 

Number of deformed/have difficulty swimming: 

lnlUals: K'S. L-J'/'-i ~ 

Reviewed by: Date Reviewed: 

Issued: July 17, 2006; Ver.1.0 
Nautilus Environmental 



Client Teck 

Sample ID: GH_FR1 (Amended) 

Work Order No.: 15998 

Alevin Test Data Sheet 
Length, Wet weight, Deformities 

Start Date: December 8, 2015 

Termination Date: January 6, 2016 

~~~~~~~~~~~~ 

Treatment and 
Fish 

Length Normal Abnormal Comments 
~~µ,licate,.., (mm) 

' 1 !"l .o / 

L0\6 
2 'Zo.o ./ 
3 l"i .o / 

tpr-J:ro\ 4 ( 't- .c; .I 
5 Ii·"' ,/ 

c 6 r\l'.O ../ 
7 /q ·" ,/ . 

8 1'1 ·" . I 
9 /fi ·O .I 

10 \'1. s: .I 
11 19-S I 
12 (, ,i; ,/ 
13 I.,;-. <;, j 

14 g.s I 
15 l~,o .I 
16 IL:; ./ 
17 1-P ./ 
18 1'1 .• J 
19 il?-S j 
20 i f:-.o ../ u 

21 p.,o f3L-:/' v 2- -l-r. ,\ 5 . 1-a<f ),0 ,:id'; : ;1-I<> lnct:IV . . orra,-fk 5·..l,. 
22 15'·"' v <Ten' I bP vi:+ i\t\-kl l,,,c def ' ' 
23 I 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

Total wet weight (pooled): 

Number of survivors: 

Number of deformed/have difficulty swimming: 

Jn;t;aJs: K'SL-/"'J"\ <._. 

Reviewed by: Date Reviewed: 

Issued: July 17, 2006; Ver. 1.0 Nautilus Environmental 



Client: Teck 

Sample ID: GH_FR1 (Amended) 

Work Order No.: 15998 

Alevin Test Data Sheet 
Length, Wet weight, Deformities 

~~~~~~~~~~~~-

Treatment and 
Fish 

Length Normal Abnormal Comments 
~eplic~~~ (mm) 

v . I 1 7.--0 . 0 J 

j,;i,lo 2 7,,-0.o / 
3 '1.-0 -0 J' 

('o.~\ 4 \ 'l '0 / 
5 '~-s / 

D 6 /:;. ~ / 
7 <'L" / 
8 q,<; .I 
9 'lo"' .I 

10 i~"; J 
11 rq.o / 
12 Ito v 
13 'm·O v 
14 11.0 ,/ 
15 !l-0-o j 
16 t9-S" / 
17 f~.D I 
18 1i?-·D / 
19 )1).o ./ 
20 '7_r. .o::. / 
21 ('[.> .I 
22 1:/-.o / 
23 11.0 / 
24 (/- . .o v ~; SS~t't) ~\>5t .;;'t 
25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

Total wet weight {pooled); 

Number of survivors: 'l.1+ 
Number of deformed/have difficulty swimming: 

Jn;t;aJso IC:$ L / 'f'-\ l-

Reviewed by: 

Issued: July 17, 2006; Ver.1.0 

Start Date: December 8, 2015 

Termination Date: January 6, 2016 

-+a:1 -ti "'- ' , ~"' -n <. .,,,.,V-11~-- 'i-~ 
' ~ 

Date Reviewed: 

Nautilus Environmental 



Client: Teck 

Sample ID: GH_FR1 (Amended) 

Work Order No.: 15998 

Alevin Test Data Sheet 
Length, Wet weight, Deformities 

~~~~~~~~~~~~-

Treatment and 
Fish Length 

Normal Abnormal Comments 
Repliqat'l (mm) 
. ' 1 

'" - 0 
.,/ 

ST-te. 2 !'LS / 

~ro\ 
3 19.0 ,/ 
4 ,q_ > ,/ 
5 /q.o / "8<_1.lm\ 6 iCJ.o / 
7 1-o.~ ./ 

1-00 8 IQ-,:> / 

(\ 
9 iz,o / 

10 to-o ,/ 
11 !l.5 ,/ 
12 'IY:.o ,/ 
13 U-o / 

14 2.\.,o / 
15 l~-S / 
16 '}A>.,() ./ 
17 

\-:! -· ,/ 
16 1'1-S' ./ 
19 'Z-00 I 
20 'U>-? ,/ 
21 ...,,"·'°" / 
22 t>.o v l_t,.,'I fi'~ blln+-
23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

Total wet weight (pooled): l-tP 
Number of survivors: 

Number of deformed/have difficulty swimming: 0 

Initials: \(·9 . .-{ '\'-\\_ 

Reviewed by: 

Issued: July 17, 2006; Ver. 1.0 

Start Date: December 8, 2015 

Termination Date: January 6, 2016 

Date Reviewed: 

Nautilus Environmental 



Client Teck 

Sample ID: GH_FR1 (Amended) 

Work Order No.: 15998 

Alevin Test Data Sheet 
Length, Wet weight, Deformities 

~~~~~~~~~~~~~~~-

Treatment and 
Fish 

Length Normal Abnormal Comments 
~1P~~qa~\ (mm) 

' 1 rci-s J 
'S. 1.fe._ 2 (11.[, / 
C,01\{l... \ 

3 ('l-s / 
4 16.o I 

fR...\)'ffi \ 5 ("! ,(.) I 
6 '" ,{\ ./ 

100 7 f g.-S .I 

6 8 12-.8 ,/ 
9 l~-l ,/ 

10 (q.p / 
11 I'?, o ,/ 
12 f'1~'0 ,/ 
13 llf-0 / 
14 fq.o / 
15 {r,,,S ,/ 
16 1'1-S' j 
17 ( '1-• / 
18 -z..o .:=:i / 
19 fl;.(, / 
20 l'L• ./ 
21 (~--0 / 
22 f"L~ / 
23 ri;-. 5" / 
24 \:f.o / 
25 W.o / 
26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

Tota! wet weight {pooled): 

Number of survivors: 7-S 
Number of deformed/have difficulty swimming: 0 

lnrtialso \'C'S l--{'HL 

Reviewed by: 

Issued: ~uly 17, 2006; Ver. 1.0 

Start Date: December 8, 2015 

Termination Date: January 6, 2016 

Date Reviewed: 

Nautilus Environmental 



Client Teck 

Sample !D: GH_FR1 (Amended) 

Work Order No.: 15998 

Alevin Test Data Sheet 
Length, Wet weight, Deformities 

~~~~~~~~~~~~-

Treatment and 
Fish 

Length 
Normal Abnormal Comments 

f9~plif,att (mm} 

' I 1 IWv J 
'3,\{e_ 2 1ib·"7 j 

(Ji •°'<(I\,\ 
3 1A-CJ I 
4 l°\.O ,I 

'fR_\lfR\ 5 1tn·O ,/ 
6 ii.<., I 

\oo 7 'UO / 
8 L--0.o I 

c_, 9 1 'i 0 / 
10 11.) / 
11 l~·S / 
12 -; n,<:; I 
13 ('( .,,, / 
14 u .() / 
15 (') .. S J 
16 11-·'.l / 
17 ('6-f ./ 
18 1'1.'.S j 
19 11,v ~./' J hwt-t -ki i 
20 1 ~-s fi--1- J ~.Q,.. f' .+a; I 
21 \ <;.o ./ >col;osi 5 . Prl""--fLL 
22 f2.-<; ./ dO\ V ¢,I pdflWl,O\ 

23 ' 
24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

Total wet weight (pooled): 

Number of survivors: 

Number of deformed/have difficulty swimming: 

Reviewed by: 

Issued: July 17, 2006; Ver. 1.0 

Start Date: December 8, 2015 

Termination Date: January 6, 2016 

<:..w\.v\""'i"'"' 
..) 

Date Reviewed; 

Nautilus Environmental 



Client: Teck 

Sample ID: GH_FR1 (Amended) 

Work Order No.: 15998 

Alevin Test Data Sheet 
Length, Wet weight, Deformities 

~~~~~~~~~~~~ 

Treatment and 
Fish 

Length Normal Abnormal Comments 
R~pli~f.!~ (mm) 
,, v 

I 1 [<6- -v ./ 
SVf<: 2 ( £t, s: ,/ 

3 11-C:. ./ 
Co"-tru\ 4 (cp / 

Ff<,_\J'FR. \ 5 l'i '° / 
6 /':/-.o / 

\00 7 {Cf.JD ./ 

&.,'+"- 8 I~-<; / 
9 ('1.5 / 

D 10 Z,.O,o J 
11 \ t-<; / 
12 i'I. 7) ,/ 
13 ti-S / 
14 I "I- c; / 
15 1"1-S / 
16 Y"\.o / 
17 I"> -"" / 
18 11-· 0 / 
19 lg-2> / 
20 r:.i-> j 
21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

Total wet weight (pooled): 

Number of survivors: 'LO 
Number of deformed/have difficulty swimming: 0 0 

lnitialso 't-l L-1 \i<)L-

Reviewed by: 

Issued: July 17, 2006; Ver. 1.0 

Start Date: December 8, 2015 

Termination Date: January 6, 2016 

Date Reviewed: 

Nautilus Env!ronmental 



Client: Teck 

Sample ID: GH_FR1 (Amended) 

Work Order No.: 15993 

Alevin Test Data Sheet 
Length, Wet weight, Deformities 

~~~~~~~~~~~~~~~-

Treatment and 
Fish 

Length 
Normal Abnormal Comments 

'1~~!ieT!~\ (mm) 

G+l.A~~ 1 \~,O /. 
P,rN<I\ 2 11),0 J 
~o 3 IS 1• ./ 

~ 
4 l~-'O j 
5 11-S j 
6 !f P / 
7 tB-'i ,/ 
8 if,o j 
9 l"V'> j 

10 iq_" ,/ 
11 1(..0 ,/ 
12 r:t.-0 J 
13 l".1-S j 
14 11-5 ./ 
15 (~,o ,/ 
16 /~,., / 
17 19.£' ,/ 

18 iq.o / 
19 (t.o / 
20 1'6 '"' ,/ 

21 n--s ,/ 
22 18-5 / ~<JC 
23 \ <;,"" ,/ he-.A +- -le-~ 1 
24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

Tota! wet weight (pooled): 

Number of survivors: 

Number of deformed/have difficulty swimming: 0 

Initials: "l'\ L-) l;(S L 

Reviewed by: 

Issued: July 17. 2006; Ver.1.0 

Start Date: December 8, 2015 

Termination Date: January 6, 2016 

Date Reviewed: 

Nautilus Environmental 



Client: Teck 

Sample ID: GH_FR1 (Amended) 

Work Order No.: 15998 

Alevin Test Data Sheet 
Length, Wet weight, Deformities 

~~~~~~~~~~~~~~~-

Treatment and 
Fish Length 

Normal Abnormal Comments 
~:_pli~~.~ (mm) 

6-'I'\-~ 1 \"l.0 ./ 
IV''~· 2 v,c. / ::,o 

3 1c, .«. .I 
f:> 4 1"1.0 J 

5 11-S. ,/ 
6 7;)/J / 
7 1~0 ,/ 
8 \ <() .. <::; / 
9 ?.£J.c J 

10 i!(;,.D / 
11 ·i.o.o j 
12 l(;,,0 / 
13 IE·S / 
14 f'V1 ./ 
15 !%.• ,/ 
16 JO.o / 
17 'l.f'l. ~ / 
18 

'"' -0 
/ 

19 \ q ,Q / 
20 l'i!-·S: ,/ 
21 17 ·) / 
22 I liS :/ 
23 t.~-.\: / 
24 11. S / ,._ti 5s}" c., ...\-o i I 
25 n,.) v Ml55,V.~ . ..\,.,:\ 
26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

Total wet weight (pooled): 

Number of survivors: 2.S 
Number of deformed/have difficulty swimming: 

Initials' '-\'-IL, i \A-'St..-

Reviewed by: 

Issued: July 17, 2006; Ver. 1.0 

Start Date: December 8, 2015 

Termination Date: January 6, 2016 

Date Reviewed: 

Nautilus Environmental 



Client: Teck 

Sample ID: GH_FR1 (Amended) 

Work Order No.: 15998 

Alevin Test Data Sheet 
Length, Wet weight, Deformities 

~~~~~~~~~~~~~~~-

Treatment and 
Fish 

Length 
Normal Abnormal Comments 

~eplic~t~, (mm) 

<1.""-'1).)' 1 \1 ~ .J 
~o 2 I Cn <; / 

3 I 1($. ./ 
4 ll).,() / 

(_, 5 : :'.f -o ./ 
6 1,o.o ,/ 
7 11-S / 
8 ((,,o / 
9 (1.$ .I 

10 ["/-S / 
11 rll,O ./ 
12 !'1s / 
13 1{,,S ,/ 
14 r ('-.0 ./ 
15 1s-:; ,/ 
16 11,S / 
17 p::i~o ./ 

16 I'll'-' ./ 
19 I~ o ./ 
20 -,,n .5 ./ 
21 J"i.-" ./ 
22 10-0 j 

23 lo-o ,/ n,iV<-\' -to:'tl 
24 

25 

26 

27 

28 

29 

30 

31 

32 

33 . 

34 

35 

Total wet weight (pooled): L "I I 
Number of survivors: 

Number of deformed/have difficulty swimming: 0 

Initials: '\-i LI\",,_)\...-

Reviewed by: 

Issued: July 17, 2006; Ver.1.0 

Start Date: December 8, 2015 

Termination Date: January 6, 2016 

Date Reviewed: 

Nautilus Environmental 



Client Teck 

Sample !D: GH_FR1 (Amended) 

Work Order No.: 15998 

Alevin Test Data Sheet 
Length, Wet weight, Deformities 

~~~~~~~~~~~~~~~-

Treatment and Fish Length 
Normal Abnormal Comments 

~:;puc~~ ... (mm) 

€Jt\5R \ h 1 I 'I,<-. ./ i'\1"'1'1 
;Qri / ~o 2 

3 1-i-< / 
l:> 4 1fl,o ./ 

5 IO,\. J 
6 r:i,s / 

7 i :?-'-<> I 
8 l'i.• ,/ 
9 l"f ,~ J 
10 '2o5 ,/ 
11 \Q-..o J 
12 \:t; J 
13 \~-1> ./ 
14 1~-S ,/ 
15 1'1-0 I 
16 [Ji." J 
17 I q_? / 
16 t'i . .::; / 
19 l'i ,() / 
20 11-J / 
21 11,,5 ,/ 
22 1-;i.0 / 

23 I fs'--o G'-"< / '" .i.-k>;I 
24 I Co / lord-os··s 
25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

Total wet weight (pooled): 

Number of survivors: 

Number of deformed/have difficulty swimming: 

ln;t;als: 'f-1.Ll\<-Sl--

Reviewed by: 

Issued: July 17, 2006; Ver. 1.0 

Start Date: December 8, 2015 

Termination Date: January 6, 2016 

Date Reviewed: 

Nautilus Environmental 



Client: Teck 

Sample ID: GH_FR1 (Amended) 

Work Order No:. 15998 

Alevin Test Data Sheet 
Length, Wet weight, Deformities 

~~~~~~~~~~~~ 

Treatment and 
Fish 

Length 
Normal Abnormal Comments 

~~e_lic~.t~ (mm) 

G\'..-rRI f\~- 1 \~- 0 ,/ 

'-IL\ 2 r:t·) j 

3 I~-" ,/ 

f\ 4 i ").<> / 

5 tQ.o ./ 
6 11-S ,/ 
7 \'.Lo j 

8 l<>. s / 

9 l '&-o . / 
10 n ... / 
11 bn'.) ,/ 
12 t>-<i / 
13 w-s ,/ 
14 n-s / 
15 \'1-5. / 

16 1%"-0 / 
17 \'\ .. o / 
18 I g.,c, / 
19 t l/-.-0 ,/ 
20 \CJ.,$ ,/ 
21 I:/-<> ,/ 

22 1'6-~ ./ 
23 i':l,O ./ 

24 i Ct -" ./ 
25 [ 'j .o / 
26 \S·S ,/ 
27 \L\ ·" ./ )1e,..+ -fa;\ 
28 

29 

30 

31 

32 

33 

34 

35 

Start Date: December 8, 2015 

Termination Date: January 6, 2016 

. 

Total wet weight (pooled): --"-:::·:..1u.. ____________________ _ 

Number of survivors: _ _:2=--;1 _________ ~------------
Number of deformed/have difficulty swimming: 0 

lnWals: 'I'\ L ! \,(') \.., 

Reviewed by: Date Reviewed: . 10//l- it;/ fh 
··..,; I 

Issued: July 17, 2006; Ver. 1.0 Nautilus Environmental 



Client Teck 

Alevin Test Data Sheet 
Length, Wet weight, Deformities 

Start Date: December 8, 2015 

Sample ID: GH_FR1 (Amended) Termination Date: January 6, 2016 

Work Order No.: 15998 
-~~~~~~~~~~~~~~-

Treatment and 
Fish 

Length 
Normal Abnormal Comments 

~~pH~pl\ (mm) 

G\~-8"-\ • , , 1 lG\ ,0 / 

L\~ 2 i"' c:.. / 
3 \'1;C, ,/ 

j) 4 •4.0 ,/ 

5 '6-S J 
6 'l<t-5 / 

7 b-" ,/ 
8 t::i_c / 
9 l+><> / 

10 1'1-S ./ 
11 )Cj ·O / 
12 18-· !; / 
13 1\1 s .,_/ 

14 '"I,. v 
15 

"" ,0 / 
16 \C\.o ,/ 
17 \'\ '" / 
18 I~-"' v 
19 l 'i'-<> / 
20 13.c;. v Nil -ft>;I ii"). fN"L...fl, $t....i i- .. ',-_;J 

21 ' '--' 
22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

Total wet weight (pooled): --"'-1'--1---------------------
Number of survivors: 1 D ' 

-~~~~~~~~~~~~~~~~~~~~~-

Number of deformed/have difficulty swimming: 

Initials 't\ L. \ \() L 

Reviewed by: Date Reviewed: 

Issued: July 17, 2006; Ver.1.0 Nautilus Environmental 



Client Teck 

Sample ID: GH_FR1 (Amended) 

Work Order No.: 15998 

Alevin Test Data Sheet 
Length, Wet weight, Deformities 

~~~~~~~~~~~~ 

Treatment and 
Fish 

Length 
Normal Abnormal Comments 

~~'1~~,t~ (mm) 

Q.r\,;f'R \ :,,..:.,,..., 1 ri.o V' 
Lli 2 \OL-" J 

3 rn--o ,/ 
C-- 4 l~.D ./ 

5 l"l-~ v 
6 1 ll.I) ,/ 
7 ;\(, 0 / 

8 11.') / 

9 I 5.0 / 

10 1)-0 / 
11 I llS / 

12 12.o ._/ 

13 1~.o / 
14 .~.Q v 
15 11--~ ./ 
16 1~.o / 

17 I t; · O / 

18 11.o J 
19 i 1.0 -./ 
20 I ,0 v 
21 .• _;:; / ' 
22 I 0 J 
23 ;'.1, 'J J 
24 1::/. ~ ./ 
25 i1~ -./ 
26 10. 0 / 
27 I~- iJ ./ 
28 iC\ / 
29 

30 

31 

32 

33 

34 

35 

Total wet weight (pooled}: a.oi 
Number of survivors: 

Number of deformed/have difficulty swimming: 

lnitlals: "-\ '-\ L j \!( "', l, 

Reviewed by: 

Issued: July 17, 2006; Ver. 1.0 

Start Date: December 8, 2015 

Termination Date: January 6, 2016 

Date Reviewed: 

Nautilus Environmental 



Client Teck 

Sample ID: GH_FR1 (Amended) 

Work Order No.: 1SSSS 

Alevin Test Data Sheet 
Length, Wet weight, Deformities 

~~~~~~~~~~~~~~~-

Treatment and 
Fish 

Length 
Normal Abnormal Comments 

Replicate ... (mm) 
' 

E-\-\-8'-\ ~ I\ 1 '.) o.o ,/ 

l\~ 
2 :li.t:: / 
3 1 IJ.o / 

p 4 1<l .t: ./ 
5 ,Q,( / 
6 1'l.0 .,/ 
7 ;tt,o v' 
8 11,r; ,/ 
9 1qs / 

10 1lJ,o .,/ 
11 1q.o ' I 
12 1g.o ./ 
13 ; 'f:.o ./ 
14 1 g.r ./ 
15 /O,,o / 
16 ;!_o.o / 
17 ;t.o ./ 
18 i i.ll / 
19 1t.r ./ 
20 Jb.O / 
21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

Total wet weight (pooled): 

Number of survivors: LO 
Number of deformed/have difficulty swimming: 

Initials; '{"ILJ i,()L.-

Reviewed by: 

Issued: July 17, 2006; Ver.1.0 

Start Date: December 8, 2015 

Termination Date: January 6, 2016 

Date Reviewed: 

Nautilus Environmental 



Client: Teck 

Sample ID: GH_FR1 (Amended) 

Work Order No.: 15998 

Alevin Test Data Sheet 
Length, Wet weight, Deformities 

~~~~~~~~~~~~~~~-

Treatment and 
Fish 

Length Normal Abnormal Comments 
R~pl~S!~ (mm) 

&tl>'R \ ~,,J 1 1\o () / 

'\"l'&i<o 1 
2 H._o ../ 
3 t:J/J / 

~ 
4 ii s:. / 
5 ,, < ./ 
6 tw / 

7 i (o. \ / 
8 

'"'· 0 
./ 

9 I c.i;':) ./ 
10 Vlr\ / 
11 11/f ./ 
12 (;., ,,.., J 
13 !>. t:', / 
14 11~ .. n / 
15 1.< ./ 
16 14-. ~- ../ 
17 1•S ../ 
18 I?,--.::. / 
19 1-..0 / 
20 i)l. Q / 
21 11,.( / 
22 15.C: .,/ 
23 I :i.o ../ 
24 lb· 0 j 
25 ,,..,n v ,, li>.lM- -i'o..'I \ 
26 '1.-0 - h.e_r-A -f._ i \ . 
27 

28 

29 

30 

31 

32 

33 

34 

35 

Total wet weight (pooled): 

Number of survivors: 

Number of deformed/have difficulty swimming: 

Initials: 

Reviewed by: 

Issued: July 17, 2006; Ver. 1.0 

Start Date: December 8, 2015 

Termination Date: January 6, 2016 

Date Reviewed: 

Nautilus Environmental 



Client: Teck 

Sample ID: GH_FR1 (Amended) 

Work Order No.: 15998 

Alevin Test Data Sheet 
Length, Wet weight, Deformities 

~~~~~~~~~~~~~~~-

Treatment and 
Fish Length 

~en~c;t~, (mm) 

<;\-\-~I Ji).. 1 i•. 0 
"~' 

.,}~<io1 
2 f ' .. ' 
3 [ .-0 

n 4 t .~ 
5 ( .o 
6 [iii ·~' 
7 l T'V 
8 11.S 
9 \ l.D 

10 (\o,«; 
11 1/"'l 
12 1.c 
13 ti\ ..... 
14 IQ..S 
15 kt::; 
16 i .o 
17 i .\) 

18 I .o 
19 I .0 
20 I :'.f. v 
21 1(:..;:; 
22 lli.O 
23 if:V~1!i,; 
24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

Total wet weight (pooled): 1. 0 '· 
Number of survivors: 

Number of deformed/have difficulty swimming: 

u"\IM.' I .. Initials: ·i......, '-' V'- .) V" 

Reviewed by: 

Issued: July 17, 2006; Ver. 1.0 

Normal Abnormal Comments 

>/ 
/ 
/ 
/ 

/ 
/ 

J 
./ 
/ 

/ 
/ 
,/ 

J 
/ 
./ 
/ 
/ 
J 
/ 
J 
J 
,/ 

./ L"rJ,, ( .- ~ 

Start Date: December 8, 2015 

Termination Date: January 6, 2016 

Date Reviewed: , jCL<-. • U //_b 
'J I 

Nautilus Environmental 



Client: Teck 

Sample ID: GH_FR1 (Amended) 

Work Order No.: 15998 

Alevin Test Data Sheet 
Length, Wet weight, Deformities 

~~~~~~~~~~~~ 

Treatment and 
Fish 

Length 
Normal Abnormal Comments 

Rep)ic':"te, (mm) 
'• v 

GR~~ 1 [(oO ,/ 

~k>l 
2 1$-0 ,/ 
3 ! "·O ./ 

G 4 f<:.h'°'> ,/ 
5 ·,-w< / 

6 14'.n ,/ 
7 I Ci-,;) ,/ 

8 1 'l-n / 

9 IS.o / 

10 I rn""' / 
11 I \:.0 / 

12 I :J.o ,,_/ 
13 I{,,"' v 
14 J::, .v ./ 

15 i :r.@ .,/ 
16 IS.o ,/ 

17 llo«:i ./ 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

Total wet weight (pooled): 

Number of survivors: 

Number of deformed/have difficulty swimming: 0 0 

Initials: 

Reviewed by: 

Issued: July 17, 2006; Ver. 1.0 

Start Date: December 8, 2015 

Termination Date: January 6, 2016 

Date Reviewed: __ ,rf+' _""l< __ • -~--_,,,.+/_If,,_ 
v 

Nautilus Environmental 



Client: Teck 

Sample !D: GH_FR1 (Amended) 

Work Order No.: 159SS 

Alevin Test Data Sheet 
Length, Wet weight, Deformities 

~~~~~~~~~~~~ 

Treatment and 
Fish 

Length Normal Abnormal Comments 
R~pjic~t( (mm) 

\51-\-1*\ ~ 1 t \o .. o ,/ 
~"' 2 l').Q ./ 

1~1 3 \\nf'- / 

)) 
4 I '- - "-, / 
5 '~ () ./ 

6 I " .s ,/ 

7 i«o ,/ 

8 i =!.o J 
9 1:is v 

10 lb. 'l v 
11 11,.C: / 
12 • 'l..S' / 

13 I 1-J) / 

14 lq, .. u .,./ 

15 r-+.c- .,/ 
16 ISS / 
17 !''./-. 0 / 

18 11f. u / 

19 I b·'i _,,., 
20 11.0 ./ 
21 I '1.0 ./ 
22 g 1'\ l . " . / 

23 J1,0 ./ 
24 ,q 0 .,/ 
25 ;::f.~ ./ LDrAo &U 
26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

Total wet weight (pooled): 

Number of survivors: 

Number of deformed/have difficulty swimming: 

lnilial" \{'-\ L.I K. '$ V 
f o 

Reviewed by: 

Issued: July 17, 2006; Ver.1.0 

Start Date: December 8, 2015 

Termination Date: January 6, 2016 

Date Reviewed: 

Nautilus Environmental 



Client Teck 

Sample ID: GH_FR1 (Amended) 

Work Order No.: 15993 

Alevin Test Data Sheet 
Length, Wet weight, Deformities 

~~~~~~~~~~~~~~~-

Treatment and 
Fish 

Length 
Normal Abnormal comments 

R,"J',:i<;,~~'\ (mm) 
, 

1 \<1,Q ,/ 

~~-'fR\ 2 11,,,<: J 
3 i<\ s / 

f\1'1'€1\ruiR 4 11.a / 
5 f'\.'1 ../ !<::D 6 I =t .o J 

~ 
7 lk0 .,/ 
8 ) ".l. .') ,/ 
9 I :t.O ,/ 

10 1i,\ J 
11 \'.T :s J 
12 I b-O / 
13 j ').D ,/ 

14 \ l,. 0 ./ 
15 I\.\ / 
16 I "I-· 0 v 
17 lb-~- ./ 
18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

Tota! wet weight (pooled): 

Number of survivors: 

Number of deformed/have difficulty swlmming: () 0 

lniUals '\ '-1 L. ( K Sv 

Reviewed by: 

Issued: July 17, 2006; Ver. 1.0 

Start Date: December 8, 2015 

Termination Date: January 6, 2016 

Date Reviewed: 

Nautllus Environmental 



Client: Teck 

Sample JD: GH_FR1 (Amended) 

Work Order No.: 15998 

Alevin Test Data Sheet 
Length, Wet weight, Deformities 

~~~~~~~~~~~~-

Treatment and 
Fish 

Length Normal Abnormal Comments 
l)eJ!liC~!c,\ (mm) 

, 
1 lt-0 / 

C:s-\-\-i=R \ 
2 ('11.0 ,/ 
3 [ Q.,,{) I 

fl-IV\f/\(,\JA 4 l"L{. / 

5 'J..,D--0 ,/ 
\Ou 6 i iJ,S / 

\:) 7 [In / 
8 ilj,o ,/ 
9 i ,,., ,/ 
10 I "'.I. 0 / 
11 I <6. v / 
12 1CJ.o / 
13 IQ. u ,/ 
14 ir-D / 
15 l 9. i) ./ 
16 i;:1,1.,- v 
17 1h.o J 
18 i:!. () ,/ 
19 Ff·O / 

20 lb I v . 
21 1)- 0 / 17 e~J-t. -f~ ; I 
22 15· J ./ Yolk S'ctL (-!·"'-
23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

Number of survivors: 

Number of deformed/have difficulty swimming: '2- I 0 
lnltials: '-\'-\LI K'SL-

Reviewed by: 

Issued: July 17, 2006; Ver.1.0 

Start Date: December 81 2015 

Termination Date: January 6, 2016 

i• h ec..cj 

Date Reviewed: 

Nautilus Environmental 



Client: Teck 

Sample ID: EV_ER4 (Amended) 

work Order No.: 1599a 

Alevin Test Data Sheet 
Length, Wet weight, Deformities 

Start Date: December 8, 2015 

Termination Date: January 6, 2016 

~~~~~~~~~~~~ 

Treatment and 
Fish 

Length 
Normal Abnormal Comments 

~eF ''8~!J'\ (mm) 

" ' 1 11.0 ,/ 

&\-\_\'.~\ 2 l 1.$. ,/ 

3 \kS ./ 

l'l~~cf 4 l 1."" ,/ 

5 r1.o ,/ 

[co 6 fl-" / 
7 ( 1.0 ,/ c 8 11.0 ./ 

9 I tJiv .,/ 
10 11-0 J 
11 Hos ,/ 

12 11;0 ,./ 
13 11.:0 v" 
14 ll·"' .,/ 

15 1~.o ,/ 

16 [01.'() v 
17 f 1-C c/ 
18 11.s v 
19 1 fu-S v 
20 11'>-D ;/ 

21 11·"' \,/ 

22 11-0 ../ 
23 I t>.'v 1/ 
24 ! \o.v v 
25 l \o- ::> J 
26 \ 1.() ,./ 1\1\(S,9.·• ·tc.\\ ~"" 27 -
28 

29 

30 

31 

32 

33 

34 

35 

Total wet weight (pooled): 

Number of survivors: 

Number of deformed/have difficulty swimming: 

Initials: \{'i '-'J k'S'L.-

Reviewed by: Date Reviewed: 

Issued: July 17, 2006; Ver.1.0 

zs:/ lb 
I 

Nautilus Environmental 



Client: Teck 

Sample ID: GH_FR1 (Amended) 

Work Order No.: 1599S 

Alevin Test Data Sheet 
Length, Wet weight, Deformities 

~~~~~~~~~~~~~~~-

Treatment and 
Fish 

Length 
Normal Abnormal Comments 

~epliJfJ' (mm) 

- . ' 1 \10 / 

&\-\-FR\ 2 \1.n / 
3 ,,;<, / 

\\Me~ 4 lC:..O / 
5 IYl·Cl / 

100 6 f-r.ro I 

D 7 I",.( / 
8 4,(\ / 
9 I '1 0 I 

10 i\o.<: J 
11 r:ix J 
12 1'1-'b ./ 
13 1io ,/ 
14 ?ti,O j 
15 , l'L\l J 
16 '1 ~ I . ,/ 
17 1).f / 
18 ll-~ / 
19 11/, 0 // 
20 GiiJ, l'f.o I 
21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

Tota! wet weight (pooled): \-5'>c 
Number of survivors: 20 
Number of deformed/have difficulty swimming: D 0 

lnit;als> '\'-IL\ I<') 'I_.. 

Reviewed by: 

Issued: July 17, 2006; Ver.1.0 

Start Date: December 8, 2015 

Termination Date: January 6, 2016 

Date Reviewed: i a"' Zi' /I b 
'0 I 
Nautilus Environmental 



CETIS Summary Report Report Date: 27 Jan-1611:39(p1 of 2) 

Test Code: 15998a1 I 02-1237-4879 

Salmonid Embryo-Alevin Survival and Development Test Nautilus Environmental 

Batch ID: 02-4780-2807 Test Type: Survival-Development Analyst: Yvonne Lam 

Start Date: 08 Dec-1516:35 Protocol: ECIEPS 11RMl28 Diluent: Site Water 

Ending Date: 06 Jan-1612:30 Species: Oncorhynchus mykiss Brine: 
Duration: 28d 20h Source: Vancouver Island Trout Hatchery Age: 

Sample ID: 09-6772-9661 Code: "~ ) GH_FR1 (am I<\ ended Client: Teck Coal 

Samj>le Date: 30 Nov-15 Material: Water Sample Project: 
Receive Date: 01 Dec-1511:10 Source: Teck Coal (TECK COAL) 

Sample Age: 8d 17h (2 °C) Station: GH_FR1_WS_2015_ 11_30_N 

Comparison Summary 

Analysis ID Endpoint NOEL LOEL TOEL PMSD TU Method 

06-9791-6255 Proportion Normal (.i1<>'6•~)100 >100 NA NA Fisher Exact Test 
14-4041-3327 Survival Rate 100 >100 NA NA Fisher Exact Test 

Point Estimate Summary 

Analysis ID Endpoint Level % 95% LCL 95% UCL TU Method 

17-8654-2271 Proportion Normal EC5 82.16 8.671 NIA 1.217 Linear Interpolation (ICPIN) 

li!\ob\\Vi:'-\ \ EC10 >100 NIA NIA <1 

EC15 >100 NIA NIA <1 

EC20 >100 NIA NIA <1 

EC25 >100 NIA NIA <1 

EC40 >100 NIA NIA <1 

EC50 >100 NIA NIA <1 
07-7375-7295 Survival Rate EC5 79.4 15.54 NIA 1.259 Linear Interpolation (ICPIN) 

EC10 >100 NIA NIA <1 

EC15 >100 NIA NIA <1 

EC20 >100 NIA NIA <1 

EC25 >100 NIA NIA <1 

EC40 >100 NIA NIA <1 

EC50 >100 NIA NIA <1 

Proportion Normal Summary (\l\c.l>\1\rt..\,) 
C-0/o Control Type Count Mean 95% LCL 95o/o UCL Min Max Std Err Std Dev CV% 0/oEffect 
0 Negative Control 4 0.7974 0.6607 0.9341 0.6897 0.8667 0.04296 0.08592 10.78%. 0.0% 
0 Upstream Contr 4 0.7018 0.5198 0.8838 0.6 0.8621 0.0572 0.1144 16.3% 11.99°/o 
30 4 0.748 0.7206 0.7754 0.7333 0.7667 0.008619 0.01724 2.31% 6.20/o 
44 4 0.7735 0.5576 0.9893 0.6552 0.9333 0.06783 0.1357 17.54% 3.0% 
67 4 0.7297 0.5787 0.8806 0.6071 0.8276 0.04742 0.09484 13.0% 8.5% 
100 4 0.6752 0.5475 0.8029 0.5862 0.7813 0.04012 0.08023 11.88% 15.33o/o 

Survival Rate Summary 

C-0/o Control Type Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev CV% 0/oEffect 
0 Negative Control 4 0.8313 0.7297 0.9329 0.7586 0.9 0.03193 0.06386 7.68% 0.0% 
0 Upstream Contr 4 0.7435 0.6013 0.8856 0.6452 0.8621 0.04466 0.08932 12.01% 10.57o/o 
30 4 0.7986 0.7398 0.8573 0.7667 0.8333 0.01845 0.03691 4.62% 3.94°/o 
44 4 0.7902 0.5799 1 0.6667 0.9333 0.06607 0.1321 16.72% 4.95°/o 
67 4 0.7625 0.5781 0.9468 0.6071 0.8621 0.05794 0.1159 15.2% 8.28% 
100 4 0.6997 0.5464 0.8529 0.5862 0.8125 0.04816 0.09631 13.76% 15.84% 

CETIS'M v1 .8.7.16 Analyst: __ _ 



CETIS Summary Report Report Date: 27 Jan-16 11 :39 (p 2 of 2) 

Test Code: 15998a1 I 02-1237-4879 

Salmonid Embryo-Alevin Survival and Development Test Nautilus Environmental 

Proportion Normal Detail {\J\~1\111) 

C-% Control Type Rep 1 Rep 2 Rep 3 Rep4 

0 Negative Control 0.8667 0.8667 0.6897 0.7667 

0 Upstream Contr 0.7 0.8621 0.6 0.6452 

30 0.7333 0.7667 0.7333 0.7586 

44 0.8387 0.6552 0.9333 0.6667 

67 0.7742 0.7097 0.6071 0.8276 

100 0.5862 0.6667 0.7813 0.6667 

Survival Rate Detail 

C-% Control Type Rep 1 Rep2 Rep 3 Rep4 

0 Negative Control 0.8667 0.9 0.7586 0.8 

0 Upstream Contr 0.7333 0.8621 0.7333 0.6452 

30 0.7667 0.8333 0.7667 0.8276 

44 0.871 0.6897 0.9333 0.6667 

67 0.8387 0.7419 0.6071 0.8621 

100 0.5862 0.7333 0.8125 0.6667 

Proportion Normal Binomials (\I'! <k.'1 I Hi) 
C-o/o Control Type Rep 1 Rep 2 Rep3 Rep4 

0 Negative Control 26/30 26/30 20/29 23/30 

0 Upstream Contr 21/30 25/29 18/30 20/31 

30 22/30 23/30 22/30 22/29 
44 26/31 19/29 28/30 20/30 
67 24/31 22/31 17/28 24/29 
100 17/29 20/30 25/32 20/30 

Survival Rate Binomials 

C-0/o Control Type Rep 1 Rep 2 Rep 3 Rep4 
0 Negative Control 26/30 27/30 22/29 24/30 

0 Upstream Contr 22/30 25/29 22/30 20/31 
30 23/30 25/30 23/30 24/29 
44 27/31 20129 28/30 20130 
67 26/31 23/31 17/28 25/29 
100 17/29 22/30 26/32 20130 

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



CETIS Analytical Report 

Salmonid Embryo-Alevin Survival and Development Test 

Analysis ID: 07-7375-7295 
Analyzed: 27 Jan-1611:38 

Batch ID: 02-4780-2807 

Start Date: 08 Dec-15 16:35 

Ending Date: 06 Jan-16 12:30 

Duration: 28d 20h 

Sample ID: 09-6772-9661 

Sample Date: 30 Nov-15 

Receive Date: 01 Dec-1511:10 
Sample Age: 8d 17h (2 'C) 

Linear Interpolation Options 

Endpoint: Survival Rate 
Analysis: Linear Interpolation (ICP!N} 

Test Type: Survival-Development 

Protocol: ECIEPS 11RMl28 

Species: 

Source: 

Code: 

Material: 

Source: 

Station: 

Oncorhynchus mykiss 
Vancouver Island Trout Hatchery 

·~",,. ) GH_FR1 (amJl'(ended 

Water Sample 

Teck Coal (TECK COAL) 

GH_FR1_WS_2015_ 11_30_N 

Report Date: 
Test Code: 

27 Jan-1611:39(p1 of 2) 

1599Ba1 I 02-1237-4879 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: Yvonne Lam 

Diluent: Site Water 
Brine: 

Age: 

Client: Teck Coal 

Project: 

X Transform Y Transform Seed Resamples Exp 95% CL Method 
Log(X+1) Linear 1174758 200 Yes Two-Point Interpolation 

Point Estimates 

Level % 95% LCL 95o/o UCL TU 95% LCL 95% UCL 
EC5 79.4 15.54 NIA 1.259 NA 6.435 
EC10 >100 NIA NIA <1 NA NA 
EC15 >100 NIA NIA <1 NA NA 
EC20 >100 NIA NIA <1 NA NA 
EC25 >100 NIA NIA <1 NA NA 
EC40 >100 NIA NIA <1 NA NA 
EC50 >100 NIA NIA <1 NA NA 

Sutvival Rate Summary Calculated Variate(A/B) 

C-0/o Control Type Count Mean Min Max Std Err Std Dev CVo/o %Effect A B 
0 Upstream Contro 4 0.7435 0.6452 0.8621 0.04466 0.08932 12.01% 0.0% 89 120 
30 4 0.7986 0.7667 0.8333 0.01845 0.03691 4.62% -7.41%i 95 119 
44 4 0.7902 0.6667 0.9333 0.06607 0.1321 16.72% -6.28°/o 95 120 
67 4 0.7625 0.6071 0.8621 0.05794 0.1159 15.2o/o -2.55% 91 119 
100 4 0.6997 0.5862 0.8125 0.04816 0.09631 13.76% 5.89% 85 121 

Sutvival Rate Detail 

C-o/a Control Type Rep 1 Rep2 Rep3 Rep4 
0 Upstream Contra! 0.7333 0.8621 0.7333 0.6452 
30 0.7667 0.8333 0.7667 0.8276 
44 0.871 0.6897 0.9333 0.6667 
67 0.8387 0.7419 0.6071 0.8621 
100 0.5862 0.7333 0.8125 0.6667 

Sutvival Rate Binomials 

C-% Control Type Rep 1 Rep 2 Rep 3 Rep4 
0 Negative Control 26130 27130 22129 24130 
0 Upstream Contr 22130 25129 22130 20131 
30 23130 25130 23/30 24129 
44 27131 20129 28130 20130 
67 26131 23131 17128 25129 
100 17129 22130 26132 20130 

S(J\Mf\~ ~-\l\:R\ \.> ~ \,~~N\ CO•'{r<> \ 

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



CETIS Analytical Report 

Salmonid Embryo-Alevin Survival and Development Test 

Analysis ID: 07-7375-7295 Endpoint: Survival Rate 
. Analyzed: 27 Jan-1611:38 Analysis: Linear Interpolation (ICPIN) 

Graphics 

,, 

--·•·-·--

,, 

• 

000-469-187-1 CETIS'M v1.8.7.16 

Report Date: 
Test Code: 

27 Jan-1611:39 (p2 of 2) 
15998a1 I 02-1237-4879 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: __ _ QA: 



CETIS Analytical Report Report Date: 

Test Code: 

27 Jan-1611:39(p1 of 1) 

15998a1 I 02-1237-4879 

Salmonid Embryo-Alevin Survival and Development Test Nautilus Environmental 

Analysis ID: 14-4041-3327 Endpoint: Survival Rate CETIS Version: CETISv1 .8.7 
Analyzed: 27 Jan-1611:38 Analysis: Single 2x2 Contingency Table Official Results: Yes 

Batch ID: 02-4780-2807 Test Type: Survival-Development Analyst: Yvonne Lam 

Start Date: 08 Dec-15 16:35 Protocol: EC/EPS 1/RM/28 Diluent: Site Water 
Ending Date: 06 Jan-16 12:30 Species: Oncorhynchus mykiss Brine: 

Duration: 28d 20h Source: Vancouver Island Trout Hatchery Age: 

Sample ID: 09-6772-9661 Code: 
,~, 

GH_FR1 (amffiended/ Client: Teck Coal 
Sample Date: 30 Nov-15 Material: Water Sample Project: 
Receive Date: 01 Dec-1511:10 Source: Teck Coal (TECK COAL) 

Sample Age: 8d 17h (2 'C) Station: GH_FR1_WS_2015_ 11_30_N 

Data Transform Zeta Alt Hyp Trials Seed Test Result 
Untransformed C>T NA NA Passes survival rate 

Fisher Exact Test 

Control vs C-%, Test Stat P-Value P-Type Oecision(a:5%) 
Upstream Control 100 0.2964 0.2964 Exact Non-Significant Effect 

Data Summary 

C-% Control Type NR R NR+R Prop NR Prop R %Effect 
0 Upstream Contr 89 31 120 0.7417 0.2583 0.0% 
100 85 36 121 0.7025 . 0.2975 5.28°/o 

Survival Rate Detail 

C-% Control Type Rep 1 Rep 2 Rep3 Rep4 
0 Upstream Contr 0.7333 0.8621 0.7333 0.6452 
100 0.5862 0.7333 0.8125 0.6667 

Survival Rate Binomials 

C-% Control Type Rep 1 Rep2 Rep3 Rep4 
0 Negative Control 26/30 27130 22129 24/30 
0 Upstream Contr 22/30 25/29 

100 17/29 22/30 

Graphics 

,, 

,, 

000-469-187-1 

22130 20/31 

26/32 20130 

CETIS™ v1 .8.7.16 

l.S> -.\:'1-..t v.p'>t~C-.N\ 

('ot<l't\l \ 

Analyst: __ _ QA ;j {jU. 
· 10'1 .z+/1 



CETIS Analytical Report Report Date: 

Test Code: 

04 Mar-16 07:56 (p 1 of 1) 

15998a1 I 02-1237--4879 

Salmonid Embryo-Alevin Survival and Development Test Nautilus Environmental 

Analysis ID: 02-8384-1893 Endpoint: Survival Rate CETIS Version: CETISv1.8.7 

Analyzed: 04 Mar-16 7:55 Analysis: Single 2x2 Contingency Table Official Results: Yes 

Batch ID: 02--4 780-2807 Test Type: Survival-Development Analyst: Yvonne Lam 

Start Date: 08 Dec-15 16:35 Protocol: EC/EPS 1/RM/28 Diluent: Site Water 
Ending Date: 06 Jan-1612:30 Species: Oncorhynchus mykiss Brine: 
Duration: 28d 20h Source: Vancouver Island Trout Hatchery Age: 

Sample ID: 09-6772-9661 Code: GH_FR1 (ammended Client: Teck Coal 
Sample Date: 30 Nov-15 Material: Water Sample Project: 

Receive Date: 01 Dec-1511:10 Source: Teck Coal (TECK COAL) 

Sample Age: 8d 17h (2 "C) Station: GH_FR1_WS_2015_ 11_30_N 

Data Transform Zeta Alt Hyp Trials Seed Test Result 

Untransformed C>T NA NA Passes survival rate 

Fisher Exact Test 

Control vs Control Test Stat P-Value P-Type Decision(a:S°!o) 
Negative Control Upstream Control 0.06087 0.0609 Exact Non-Significant Effect 

Data Summary 

C-% Control Type NR R NR+ R Prop NR Prop R o/nEffect 

0 Negative Contr 99 20 119 0.8319 0.1681 o.0°1o 
0 Upstream Contr 89 31 120 0.7417 0.2583 10.85% 

Survival Rate Detail 

C-0/o Control Type Rep 1 Rep2 Rep3 Rep4 

0 Negative Control 0.8667 0.9 0.7586 0.8 

0 Upstream Contr 0.7333 0.8621 0.7333 0.6452 

Survival Rate Binomials 

C-% Control Type Rep 1 Rep2 Rep 3 Rep4 

0 Negative Control 26/30 27/30 22/29 24/30 

0 Upstream Contr 22/30 25129 22/30 20/31 

Graphics 

'·' 
,, 

,, 

000-469-187-1 CET!S™ v1.8.7.16 Analyst: __ _ 



CETIS Analytical Report Report Date: 
Test Code: 

27 Jan-16 11 :39 (p 1 of 2) 
15998a1 I 02-1237-4879 

Salmonid Embryo-Alevin Survival and Development Test Nautilus Environmental 

Analysis ID: 17-8654-2271 
27 Jan-1611:38 

Endpoint: Proportion Normal (\l\"-b\ \H"\ ') 
Linear Interpolation (ICPIN) 

CETIS Version: CET1Sv1.8.7 
Analyzed: 

Batch ID: 

Start Date: 

02-4780-2807 

08 Dec-1516:35 

Ending Date: 06 Jan-1612:30 

Duration: 28d 20h 

Sample ID: 09-6772-9661 

Sam pie Date: 30 Nov-15 

Receive Date: 01 Oec-1511:10 

Sample Age: 8d 17h (2 'C) 

Linear Interpolation Options 

X Transform Y Transform 
Log(X+1) Linear 

Point Estimates 

Level % 95% LCL 

EC5 82.16 8.671 

EC10 >100 NIA 
EC15 >100 NIA 
EC20 >100 NIA 
EC25 >100 NIA 
EC40 >100 NIA 
EC50 >100 NIA 

Proportion Normal Summary 

C-0/o Control Type 

0 Upstream Contro 
30 
44 

67 
100 

Analysis: 

Test Type: Survival-Development 
Protocol: ECIEPS 11RMl28 

Species: Oncorhynchus mykiss 

Source: Vancouver Island Trout Hatchery 

Code: GH_FR1(ammendedJ 

Material: 

Source: 
Station: 

Water Sample 
Teck Coal (TECK COAL) 

GH_FR1_WS_2015_ 11_30_N 

Official Results: Yes 

Analyst: Yvonne Lam 

Diluent: Site Water 

Brine: 

Age: 

Client: Teck Coal 

Project: 

Seed Resamples Exp 95% CL Method 

924504 200 Yes Two-Point Interpolation 

95% UCL TU 95% LCL 95% UCL 

NIA 1.217 NA 11.53 
NIA <1 NA NA 
NIA <1 NA NA 
NIA <1 NA NA 
NIA <1 NA NA 
NIA <1 NA NA 
NIA <1 NA NA 

N1"\:S\\~) Calculated Variate(AIB) 

Count Mean Min Max Std Err Std Dev CVo/o 0/oEffect 
4 0.7018 0.6 0.8621 0.0572 0.1144 16.3% 0.0% 
4 0.748 0.7333 0.7667 0.008619 0.01724 2.31% -6.58% 
4 0.7735 0.6552 0.9333 0.06783 0.1357 17.54°/o -10.21% 
4 0.7297 0.6071 0.8276 0.04742 0.09484 13,0°/o -3.97% 
4 0.6752 0.5862 0.7813 0.04012 0.08023 11.88%i 3.79% 

Proportion Normal Detail N '~' 111:" \ 
C-0/o Control Type Rep 1 Rep 2 Rep 3 Rep4 
0 Upstream Control 0.7 0.8621 0.6 0.6452 
30 0.7333 0.7667 0.7333 0.7586 
44 0.8387 0.6552 0.9333 0.6667 
67 0.7742 0.7097 0.6071 0.8276 
100 0.5862 0.6667 0.7813 0.6667 

Proportion Normal Binomials (\f\<,J...\\\)('{) 

C-o/o Control Type Rep 1 Rep2 Rep 3 Rep 4 
0 Negative Control 26130 26130 20129 23130 
0 Upstream Contr 21130 25129 18130 20131 
30 22130 23130 22130 22129 
44 26131 19129 28130 20130 
67 24131 22131 17128 24129 
100 17129 20130 25132 20130 

S'"'""tA~ 'f-R_\l~\ (<:,. ~~ Uf's-\: rQN<I\ Coiv!:'to \ 
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CETIS Analytical Report 

Salmonid Embryo-Alevin Survival and Development Test 

Analysis ID: 
Analyzed: 

Graphics 

'·' 

,, 

" 

000-469-187-1 

17-8654-2271 
27 Jan-1611:38 

Endpoint: 
Analysis: 

Proportion Normal ('Ji c,b\ \l~) 
Linear Interpolation (ICPIN) 

CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

27Jan-1611:39(p2of 2) 
15998a 1 1 02-1237-4879 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst:. __ _ 
-f;,,,. 

QA: .JVV--
-'c t'T--""-,.,_ 71} /I ( 



CETIS Analytical Report 

Salmonid Embryo-Alevin Survival and Development Test 

Analysis ID: 06-9791-6255 

Analyzed: 27 Jan-1611:38 

Batch ID: 02-4780-2807 

Start Date: 08 Dec-15 16:35 

Ending Date: 06 Jan-16 12:30 

Duration: 28d 20h 

Sample ID: 09-6772-9661 

Sample Date: 30 Nov-15 

Receive Date: 01 Dec-1511:10 

Sample Age: 8d 17h (2 'C) 

Data Transform 

Untransformed 

Fisher Exact Test 

Zeta 

Endpoint: Proportion Normal (\J\.ob1\\~) 
Analysis: Single 2x2 Contingency Table 

Test Type: Survival·Deve!opment 

Protocol: EC/EPS 1/RM/28 

Species: Oncorhynchus mykiss 

Source: Vancouver Island Trout Hatchery 

Code: 

Material: 

Source: 
Station: 

GH_FR1 (ammended 

Water Sample 

Teck Coal (TECK COAL) 

GH_FR1_WS_2015_ 11_30_N 

Alt Hyp Trials Seed 

C>T NA NA 

Report Date: 

Test Code: 

27Jan-1611:39(p1of1) 

15998a1 I 02-1237-4879 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Yvonne Lam 

Diluent: Site Water 

Brine: 

Age: 

Client: Teck Coal 

Project: 

Test Result 

Passes proportion normal 

Control vs C~% Test Stat P-Value P-Type Decision(a:5%) 

Upstream Control 100 0.4072 0.4072 Exact Non-Significant Effect 

Data Summary 

C-% Control Type NR R NR+ R Prop NR Prop R 0/oEffect 
0 Upstream Contr 84 36 120 0.7 0.3 0.0% 
100 82 39 121 0.6777 0.3223 3.19°/o 

Proportion Normal Detail 

C-% Control Type Rep 1 Rep2 Rep3 Rep4 
0 Upstream Contr 0.7 0.8621 0.6 0.6452 
100 0.5862 0.6667 0.7813 0.6667 

Proportion Normal Binomials 

C-% Control Type Rep 1 Rep2 Rep3 Rep4 
0 Negative Control 26/30 26/30 20/29 23/30 
0 Upstream Contr 21/30 25/29 18/30 20/31 
100 17/29 20/30 25/32 20/30 

Graphics 

... 

.. 

... 

. , '--------------------
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CETIS Analytical Report Report Date: 

Test Code: 

04 Mar-16 07:55 (p 1 of 1) 
15998a 1 I 02-1237-4879 

Salmonid Embryo~Alevin Survival and Development Test Nautilus Environmental 

Analysis ID: 11-2429-1054 Endpoint: Proportion Normal CETIS Version: CETISv1.8.7 

Analyzed: 04 Mar-16 7:55 Analysis: Single 2x2 Contingency Table Official Results: Yes 

Batch ID: 02-4780-2807 Test Type: Survival-Development Analyst: Yvonne Lam 

Start Date: 08 Dec-15 16:35 Protocol: EC/EPS 1/RM/28 Diluent: Site Water 

Ending Date: 06 Jan-16 12:30 Species: Oncorhynchus mykiss Brine: 

Duration: 28d 20h Source: Vancouver Island Trout Hatchery Age: 

Sample ID: 09-6772-9661 Code: GH_FR1 (am mended Client: Teck Coal 

Sample Date: 30 Nov-15 Material: Water Sample Project: 

Receive Date: 01 Dec-1511:10 Source: Teck Coal (TECK COAL) 

Sample Age: 8d 17h (2 °C) Station:· GH_FR1_WS_2015_ 11_30_N 

Data Transform Zeta Alt Hyp Trials Seed Test Result 

Untransformed C>T NA NA Passes proportion normal 

Fisher Exact Test 

Control vs Control Test Stat P-Value P-Type Decision(a:5°!o) 

Negative Control Upstream Control 0.05417 0.0542 Exact Non-Significant Effect 

Data Summary 

C-% Control Type NR R NR+R Prop NR Prop R o/oEffect 

0 Negative Contr 95 24 119 0.7983 0.2017 0.0% 

0 Upstream Contr 84 36 120 0.7 0.3 12.32°/o 

Proportion Normal Detail 

C-% Control Type Rep 1 Rep2 Rep 3 Rep4 

0 Negative Control 0.8667 0.8667 0.6897 0.7667 

0 Upstream Contr 0.7 0.8621 0.6 0.6452 

Proportion Normal Binomials 

C-0/o Control Type Rep 1 Rep2 Rep 3 Rep4 

0 Negative Control 26/30 26/30 20129 23/30 

0 Upstream Contr 21/30 25/29 18/30 20/31 

Graphics 
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CETIS Summary Report Report Date: 27 Jan-1611:50(p1 of 2) 

Test Code: 15998a2 I 06-7816-3724 

Salmonid Embryo-Alevin-~~urvival Development and Growth Test Nautilus Environmental 

Batch ID: 18-2475-9236 Test Type: Survival-Development-Growth Analyst: Yvonne Lam 
Start Date: 08 Dec-15 16:35 Protocol: ECIEPS 11RMl28 Diluent: Site Water 

Ending Date: 06 Jan-16 12:30 Species: Oncorhynchus mykiss Brine: 
Duration: 28d 20h Source: Vancouver Island Trout Hatchery Age: 

Sample ID: 09-6772-9661 Code: GH_FR1 (am Ii\ ended) Client: Teck Coal 

Sample Date: 30 Nov-15 Material: Water Sample Project: 
Receive Date: 01 Dec-1511:10 Source: Teck Coal (TECK COAL) 

Sample Age: 8d 17h(2°C) Station: GH_FR1_WS_2015_ 11_30_N 

Comparison Summary 

Analysis ID Endpoint NOEL LOEL TOEL PMSD TU Method 
20-7039-9010 Lengtt);;'!!~ <100 100 NA 3.23°/o >1 Equal Variance t Two-Sample Test 
04-7755-4058 Mean~ Weight-mg <100 100 NA 8.75°/o >1 Equal Variance t Two-Sample Test 

Point Estimate Summary 

Analysis ID Endpoint Level % 95% LCL 95% UCL TU Method 

19-0294-2578 Length-mm IC5 51.05 34.31 66.72 1.959 Linear Interpolation (ICPIN) 
IC10 >100 NIA NIA <1 
IC15 >100 NIA NIA <1 

IC20 >100 NIA NIA <1 

IC25 >100 NIA NIA <1 
IC40 >100 NIA NIA <1 
IC50 >100 NIA NIA <1 

06-4202-0434 Mean-Bf¥. Weight-mg IC5 52.63 NIA 102.9 1.9 Linear Interpolation (ICPIN) 
~ IC10 93.31 26.49 NIA 1.072 

IC15 >100 NIA NIA <1 
IC20 >100 NIA NIA <1 
IC25 >100 NIA NIA <1 
IC40 >100 NIA NIA <1 
IC50 >100 NIA NIA <1 

Length-mm Summary 

C-% Control Type Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev CV°ln °In Effect 
0 Negative Control 4 18.65 17.98 19.32 18.1 19.1 0.2102 0.4203 2.25o/o 0.0% 
0 Upstream Contr 4 18.55 17.89 19.21 18 19 0.2062 0.4123 2.22% 0.54% 
30 4 18.03 17.75 18.3 17.8 18.2 0.08539 0.1708 0.95%1 3.35% 
44 4 18.08 17.34 18.81 17.6 18.7 0.2323 0.4646 2.57!1/o 3.08% 
67 4 16.55 15.11 17.99 15.5 17.6 0.4518 0.9037 5.46()/o 11.26% 
100 4 17.13 16.4 17.85 16.5 17.6 0.2287 0.4573 2.67()/o 8.18% 

Mean ~Weight-mg Summary 

C-0/n ~" Control Type Count Mean 95% LCL 950/n UCL Min Max Std Err Std Dev CV% n/oEffect 
0 Negative Control 4 83.34 75.24 91.44 75.91 87.41 2.545 5.089 6.11% 0.0% 
0 Upstream Contr 4 83.4 77.45 89.34 80 87.27 1.868 3.735 4.48% -0.07°/o 
30 4 80.7 75.67 85.72 76.09 83.04 1.58 3.16 ;3.92% 3.17% 
44 4 80.64 70.17 91.11 73.93 89.5 3.29 6.58 8.16% 3.23°/o 
67 4 77.31 70.77 83.85 72.94 82.61 2.055 4.11 5.32% 7.24% 
100 4 74.58 64.22 84.95 65.77 81.36 3.258 6.515 8.74% 10.5% 

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



CETIS Summary Report 

Salmonid Embryo-Alevin-1'-ry-Survival Development and Growth Test 
""-

Length-mm Detail 

C-% Control Type Rep 1 Rep 2 Rep 3 Rep4 
0 Negative Control 18.8 18.6 18.1 19.1 
0 Upstream Contr 19 18.6 18 18.6 
30 18 18.2 17.8 18.1 
44 17.9 18.1 17.6 18.7 
67 16.2 17.6 15.5 16.9 
100 16.5 17.6 17.2 17.2 

Mean -8;\Veight-mg Detail 

C-0/o 
\Nt<I" 

Control Type Rep 1 Rep 2 Rep3 Rep4 
0 Negative Control 84.62 87.41 75.91 85.42 
0 Upstream Contr 85.91 80.4 87.27 80 
30 76.09 82.4 83.04 81.25 
44 78.15 89.5 73.93 81 
67 78.08 82.61 72.94 75.6 
100 74.71 81.36 65.77 76.5 

000-469-187-1 CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

27Jan-1611:50(p2of 2) 
15998a2 I 06-7816-3724 

Nautilus Environmental 

Analyst: __ _ 



CETIS Analytical Report Report Date: 27 Jan-1611:50(p1 of 1) 

15998a2 I 06-7816-3724 Test Code: 

Salmonid Embryo-Alevin-Fry-Survival Development and Growth Test Nautilus Environmental 

Analysis ID: 19.0294-2578 

Analyzed: 27 Jan-1611:49 

Batch ID: 18-2475-9236 

Start Date: 08 Dec-15 16:35 

Ending Date: 06 Jan-16 12:30 

Duration: 28d 20h 

Sample ID: 09-6772-9661 

Sam pie Date: 30 Nov-15 

Receive Date: 01 Dec-1511:10 

Sample Age: 8d 17h (2 °C) 

Linear Interpolation Options 

X Transform Y Transform 

Log(X+1) Linear 

Point Estimates 

Level % 95% LCL 

IC5 51.05 34.31 

IC10 >100 N/A 
IC15 >100 N/A 

IC20 >100 N/A 
IC25 >100 N/A 
IC40 >100 N/A 

IC50 >100 N/A 

Length-mm Summary 

C-0/o Control Type 

0 Upstream Contro 

30 

44 

67 

100 

Length-mm Detail 

C-0/o Control Type 

0 Upstream Control 

30 

44 

67 

100 

Graphics 

000-469-187-1 

Endpoint: Length-mm 

Analysis: Linear Interpolation (ICPIN) 

Test Type: Survival-Development-Growth 

Protocol: EC/EPS 1/RM/28 

Species: Oncorhynchus mykiss 

Source: Vancouver Island Trout Hatchery 

"~ 
Code: GH_FR1 (amo!'ended) 

Material: 

Source: 
Station: 

Water Sample 

Teck Coal (TECK COAL) 

GH_FR1_WS_2015_ 11_30_N 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Yvonne Lam 

Diluent: Site Water 

Brine: 

Age: 

Client: Teck Coal 

Project: 

Seed Resamples Exp 95°/o CL Method 

427913 200 Yes Two-Point Interpolation 

95% UCL TU 95% LCL 95% UCL 

66.72 1.959 1.499 2.915 

N/A <1 NA NA 
N/A <1 NA NA 

N/A <1 NA NA 
N/A <1 NA NA 
NIA <1 NA NA 

N/A <1 NA NA 

Calculated Variate 

Count Mean Min Max Std Err Std Dev CVo/o 0/oEffect 

4 18.55 18 19 0.2062 0.4123 2.22o/o 0.0% 

4 18.03 17.8 18.2 0.08539 0.1708 0.95°/o 2.83% 
4 18.08 17.6 18.7 0.2323 0.4646 2.57% 2.56% 

4 16.55 15.5 17.6 0.4518 0.9037 5.46o/o 10.78%1 
4 17.13 16.5 17.6 0.2287 0.4573 2.67% 7.68% 

Rep 1 Rep 2 Rep3 Rep4 

19 18.6 18 18.6 

18 18.2 17.8 18.1 

17.9 18.1 17.6 18.7 

16.2 17.6 15.5 16.9 

16.5 17.6 17.2 17.2 

CETIS•M v1 .8.7.16 Analyst: __ _ 
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CETIS Analytical Report Report Date: 

Test Code: 

27Jan-1611:50(p1of 1) 

15998a2 I 06-7816-3724 

Salmonid Embryo-Alevin..ifory Survival Development and Growth Test Nautilus Environmental 

Analysis ID: 20-7039-9010 Endpoint: Length-mm 
Analyzed: 27 Jan-1611:49 Analysis: Parametric-Two Sample 

Batch ID: 18-2475-9236 Test Type: Survival-Development-Growth 

Start Date: 08 Dec-15 16:35 Protocol: EC/EPS 1/RM/28 

Ending Date: 06 Jan-16 12:30 Species: Oncorhynchus mykiss 

Duration: 28d 20h Source: Vancouver Island Trout Hatchery 

Sample ID: 09-6772-9661 Code: GH_FR1(am;l\ended ') 

Sample Date: 30 Nov-15 Material: Water Sample 

Receive Date: 01 Dec-1511:10 Source: Teck Coal (TECK COAL) 

Sample Age: 8d 17h(2°C) Station: GH_FR1_WS_2015_ 11_30_N 

Data Transform Zeta Alt Hyp Trials Seed 
Untransformed NA C>T NA NA 

Equal Variance t Two-Sample Test 

Control VS C-o/o Test Stat Critical MSD OF P-Value 

Upstream Control 100· 4.628 1.943 0.598 6 0.0018 

ANOVA Table 

Source Sum Squares Mean Square OF F Stat 

Between 4.061248 4.061248 21.42 
Error 1.137501 0.1895835 6 
Total 5.198749 7 

Distributional Tests 

Attribute Test Test Stat Critical P-Value 
Variances Variance Ratio F 1.23 47.47 0.8687 
Distribution Shapiro-Wilk W Norma1lty 0.8576 0.6451 0.1135 

Length-mm Summary 

C-0/o Control Type Count 

0 Upstream Contr 4 
100 4 

Length-mm Detail 

C-% 
0 

100 

Graphics 

Control Type Rep 1 
Upstream Contr 19 

16.5 

Mean 

18.55 

17.13 

Rep2 

18.6 

17.6 

95% LCL 

17.89 

16.4 

Rep3 

18 

17.2 

.................................................... ··;,;i;;:..-r;,;,-·-

" 

95% UCL 

19.21 

17.85 

Rep4 

18.6 

17.2 

Median 

18.6 

17.2 

:: t 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Yvonne Lam 

Diluent: Site Water 

Brine: 

Age: 

Client: Teck Coal 

Project: 

PMSD Test Result 

Fails length-mm 

P-Type Decision(a:5%) 

CDF Significant Effect 

P-Value Decision{a:5%) 

0.0036 Significant Effect 

Decision( a: 1°/o) 

Equal Variances 

Normal Distribution 

Min Max Std Err CVo/o 

18 19 0.2062 2.22% 
16.5 17.6 0.2287 2.67% 

• 

]l :: ~ 
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1YoEffect 

0.0% 
7.68% 
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CETIS Analytical Report Report Date: 

Test Code: 

04 Mar-16 08:42 (p 1 of 1) 

15998a2 j 06-7816-3724 

Salmonid Embryo-Alevin-Fry Survival Development and Growth Test Nautilus Environmental 

Analysis ID: 18-5079-3144 Endpoint: Length-mm 

Analyzed: 04 Mar-16 8:40 Analysis: Parametric-Two Sample 

Batch ID: 18-2475-9236 Test Type: Survival-Development-Growth 

Start Date: 08 Dec-15 16:35 Protocol: EC/EPS 1/RM/28 

Ending Date: 06 Jan-16 12:30 Species: Oncorhynchus mykiss 

Duration: 28d 20h Source: Vancouver Island Trout Hatchery 

Sample ID: 09-6772-9661 Code: GH_FR1 (am mended 

Sample Date: 30 Nov-15 Material: Water Sample 

Receive Date: 01 Dec-1511:10 Source: Teck Coal (TECK COAL) 

Sample Age: 8d 17h (2 °C) Station: GH_FR1_WS_2015_ 11_30_N 

Data Transform Zeta Alt Hyp Trials 
Untransformed NA C>T NA 

Equal Variance t Two-Sample Test 

Control VS Control Test Stat Critical 

Negative Control Upstream Control 0.3397 1.943 

ANOVA Table 

Source Sum Squares Mean Square 

Between 0.01999996 0.01999996 
Error 1.04 0.1733333 
Total 1.06 

Distributional Tests 

Attribute Test Test Stat 

Variances Variance Ratio F 1.039 
Distribution Shapiro-Wilk W Normality 0.8795 

Length-mm Summary 

C-0/o Control Type Count 

0 Upstream Contr 4 
0 Negative Control 4 

Length-mm Detail 

0 
0 

Graphics 

Control Type Rep 1 

Negative Control 18.8 

Upstream Contr 19 

Mean 

18.55 

18.65 

Rep2 

18.6 

18.6 

95% LCL 

17.89 

17.98 

Rep3 

18.1 

18 

Seed 

NA 

MSD DF 

0.572 6 

DF 

1 

6 

7 

Critical 

47.47 

0.6451 

95°/o UCL 

19.21 

19.32 

Rep4 

19.1 

18.6 

P-Value 

0.3728 

F Stat 

0.1154 

P-Value 

0.9755 

0.1862 

Median 

18.6 

18.7 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Yvonne Lam 
Diluent: Site Water 

Brine: 

Age: 

Client: Teck Coal 

Project: 

PMSD Test Result 

3.07% Passes length-mm 

P-Type Decision(a:5%} 

GDF Non-Significant Effect 

P-Value Decision(a:5%) 

0.7457 Non-Significant Effect 

Decision{a:1o/o) 

Equal Variances 

Normal Distribution 

Min Max Std Err CV% 

18 19 0.2062 2.22% 

18.1 19.1 0.2102 2.25°/o 

• • 

• 
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• 
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CETIS Analytical Report Report Date: 

Test Code: 

27 Jan-1611:50(p1 of 1) 

15998a2 I 06-7816-3724 

Salmonid Embryo-Alevin..E;fSurvival Development and Growth Test Nautilus Environmental 

Analysis ID: 06-4202-0434 Endpoint: Mean ~\\!eight-mg CETIS Version: CET1Sv1.8.7 

Analyzed: 27 Jan-16 11 :49 Analysis: Linear Interpolation {!CPIN) Official Results: Yes 

Batch ID: 18-2475-9236 Test Type: Survival-Development-Growth Analyst: Yvonne Lam 

Start Date: 08 Dec-1516:35 Protocol: ECIEPS 11RMl28 Diluent: Site Water 

Ending Date: 06 Jan-1612:30 Species: Oncorhynchus mykiss Brine: 

Duration: 28d 20h Source: Vancouver Island Trout Hatchery Age: 

Sample ID: 09-6772-9661 Code: GH_FR1 (arT)A'!ended) Client: Teck Coal 

Sample Date: 30 Nov-15 Material: .Water Sample Project: 

Receive Date: 01 Dec-1511:10 Source: Teck Coal (TECK COAL) 

Sample Age: 8d 17h (2 "C) Station: GH_FR1_WS_2015_ 11_30_N 

Linear Interpolation Options 

X Transform Y Transform Seed Resamples Exp 95% CL Method 

Log(X+1) Linear 200275 200 Yes Two-Point Interpolation 

Point Estimates 

Level % 95°/o LCL 95o/o UCL TU 95% LCL 95% UCL 

IC5 52.63 NIA 102.9 1.9 0.972 NA 
IC10 93.31 26.49 NIA 1.072 NA 3.775 
IC15 >100 NIA NIA <1 NA NA 
IC20 >100 NIA NIA <1 NA NA 
IC25 >100 NIA NIA <1 NA NA 
IC40 >100 NIA NIA <1 NA NA 
IC50 >100 NIA NIA <1 NA NA 

Mean '9t<jlo~eight-mg Summary Calculated Variate 

"'~ C·% Control Type Count Mean Min Max Std Err Std Dev CV0/o o/oEffect 
0 Upstream Contra 4 83.4 80 87.27 1.868 3.735 4.48% 0.0%1 
30 4 80.7 76.09 83.04 1.58 3.16 3.92% 3.24% 
44 4 80.64 73.93 89.5 3.29 6.58 8.16% 3.3%, 
67 4 77.31 72.94 82.61 2.055 4.11 5.32% 7.3°/o 
100 4 74.58 65.77 81.36 3.258 6.515 8.74°/o 10.57% 

Mean el;.."'\\leight-mg Detail 
~ c.0/o Control Type Rep 1 Rep 2 Rep3 Rep4 

0 Upstream Control 85.91 80.4 87.27 80 
30 76.09 82.4 83.04 81.25 
44 78.15 89.5 73.93 81 
67 78.08 82.61 72.94 75.6 
100 74.71 81.36 65.77 76.5 

Graphics 
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CETIS Analytical Report 

Salmonid Embryo-Alevin-~urvival Development and ~rowth Test 

Analysis ID: 04-7755-4058 

Analyzed: 27 Jan-1611:49 

Batch ID: 18-2475-9236 

Start Date: 08 Dec-1516:35 

Ending Date: 06 Jan-16 12:30 

Duration: 28d 20h 

Sample ID: 09-6772-9661 

Sample Date: 30 Nov-15 

Receive Date: 01 Dec-1511:10 

Sample Age: 8d 17h (2 'C) 

Data Transform 

Untransformed 

Zeta 

NA 

Equal Variance t Two-Sample Test 

Control vs C-% 

Upstream Control 1 oo• 

ANOVA Table 

Source 

Between 

Error 

Total 

Distributional Tests 

Attribute 

Sum Squares 

155.2592 

169.203 

324.4622 

Test 

Endpoint: Mean~~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 

Code: 

Material: 

GH_FR1 (am~e'nded ) 
Water Sample 

Source: 
Station: 

Teck Coal (TECK COAL) 

GH_FR1_WS_2015_ 11_30_N 

Alt Hyp Trials Seed 

C>T NA NA 

Test Stat Critical MSD OF P-Value 

2.346 1.943 7.297 6 0.0287 

Mean Square OF F Stat 

155.2592 1 5.506 

28.2005 6 

7 

Test Stat Critical P-Value 

Variances Variance Ratio F 3.043 47.47 0.3852 
Distribution Shapiro-Wilk W Normality 

Mean°O'i'y Weight-mg Summary 
'-1-'L 

C-0/o Control Type Count 

0 Upstream Contr 4 

100 

Mean 1'lry Weight-mg Detail 
1'°'l. 

4 

C-% Control Type Rep 1 

0 Upstream Contr 85.91 

100 74.71 

Graphics 

Mean 

83.4 

74.58 

Rep 2 

80.4 

81.36 

0.9686 

95% LCL 

77.45 

64.22 

Rep 3 

87.27 

65.77 

0.6451 0.8868 

95% UCL Median 

89.34 83.15 

84.95 75.6 

Rep4 

80 

76.5 

11 
" ' 

• 

Report Date: 

Test Code: 

27Jan-1611:50(p1of1) 

15998a2 I 06-7816-3724 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Yvonne Lam 

Diluent: Site Water 

Brine: 

Age: 

Client: Teck Coal 

Project: 

PMSD Test Result 

Fails mean dry weight-mg 

P-Type Decision(a:5%) 

GDF Significant Effect 

P-Value Decision(a:5%) 

0.0573 Non-Significant Effect 

Decision(a:1%) 

Equal Variances 

Normal Distribution 

Min 

80 
65.77 

• • 

Max 

87.27 

81.36 

• 

Std Err 

1.868 

3.258 

CVo/o 

4.48o/o 
8.74°/o 

• 

• 

°lo Effect 

0.0% 

10.57°/o 

" ~--~-----'------'-----'-----'--___J ,, 

000-469-187-1 CETIS™ v1 .8.7.16 Analyst: __ _ QA: 



CETIS Analytical Report Report Date: 

Test Code: 

04 Mar-16 08:41(p1 of 1) 

15998a2 I 06-7816-3724 

Salmonid Embryo-Alevin-Fry Survival Development and Growth Test Nautilus Environmental 

Analysis ID: 17-2587-2388 Endpoint: Mean'i&,ttteight-mg 
Analyzed: 04 Mar-16 8:41 Analysis: Parametric-Two Sample 

Batch ID: 18-2475-9236 Test Type: Survival-Development-Growth 

Start Date: 08 Dec-15 16:35 Protocol: EC/EPS 1/RM/28 

Ending Date: 06 Jan-16 12:30 Species: Oncorhynchus mykiss 

Duration: 28d 20h Source: Vancouver Island Trout Hatchery 

Sample ID: 09-6772-9661 Code: GH_FR1(ammended 

Sample Date: 30 Nov-15 Material: Water Sample 

Receive Date: 01 Dec-1511:10 Source: Teck Coal (TECK COAL) 

Sample Age: 8d 17h (2 "C) Station: GH_FR1_WS_2015_11_30_N 

Data Transform Zeta Alt Hyp Trials 

Untransformed NA C>T NA 

Equal Variance t Two-Sample Test 

Control vs Control Test Stat Critical 

Negative Control Upstream Control -0.01848 1.943 

ANOVA Table 

Source Sum Squares Mean Square 

Between 0.006801788 0.006801788 
Error 119.5548 19.92581 
Total 119.5616 

Distributional Tests 

Attribute Test Test Stat 

Variances Variance Ratio F 1.857 
Distribution Shapiro-Wilk W Normality 0.8818 

Mean~eight-mg Summary 

C-% Control Type Count 

0 Upstream Contr 4 
0 Negative Control 4 

Mean ~Weight-mg Detail 

C-o/o Control Type Rep 1 

0 
0 

Graphics 

Negative Control 84.62 

Upstream Contr 85.91 

UUJ~· ~;;;:imml HHHnHHm 

000-469-187-1 

Mean 

83.4 

83.34 

Rep 2 

87.41 

80.4 

95% LCL 

77.45 

75.24 

Rep 3 

75.91 

87.27 

Seed 
NA 

MSD OF P-Value 

6.133 6 

OF 

1 

6 

7 

Critical 

47.47 

0.6451 

95°/o UCL 

89.34 

91.44 

Rep4 

85.42 

80 

• J 
~i 

" ' 

0.5071 

F Stat 

0.000341 

P-Value 

0.6240 

0.1959 

Median 

83.15 

85.02 

·• 

• 

CETIS™ v1.8.7.16 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Yvonne Lam 

Diluent: Site Water 

Brine: 

Age: 

Client: Teck Coal 

Project: 

PMSD Test Result 

7.36% Passes mean dry weight-mg 

P-Type Decision(a:5o/o) 

CDF Non-Significant Effect 

P-Value Decision(a:5%) 

0.9859 Non-Significant Effect 

Decision(a:1°/o) 

Equal Variances 
Normal Distribution 

Min Max Std Err CV% o/oEffect 

80 87.27 1.868 4.48% 0.0% 
75.91 87.41 2.545 6.11% 0.07°/o 

• • 
• • 

• 

• 

... ,, ,, 

Analyst: __ _ 



Client: 'ffck 

W.0.#: \') °t.S'O Hardness and Alkalinity Datasheet 

Alkalinity Hardness 

Volume of 
Sample (ml) 0.02N (ml) of 0.02N Sample 0.01M Total 
Volume HCUH2S04 HCUH2SO, 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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[This report shall not be reproduced except in full without the written authority of the Laboratory.]

01-DEC-15

Lab Work Order #: L1709077

Date Received:NAUTILUS ENVIRONMENTAL

8664 Commerce Court
Imperial Square Lake City
Burnaby  BC  V5A 4N7

ATTN: Krysta Pearcy
FINAL   
04-DEC-15 13:53 (MT)Report Date:

Version:

Certificate of Analysis

ALS CANADA LTD     Part of the ALS Group     A Campbell Brothers Limited Company

____________________________________________ 

Janie Lo, B.Sc.
Account Manager

ADDRESS: 8081 Lougheed Hwy, Suite 100, Burnaby, BC V5A 1W9 Canada | Phone: +1 604 253 4188 | Fax: +1 604 253 6700

Client Phone: 604-420-8773

Job Reference: 
NOT SUBMITTEDProject P.O. #: 

C of C Numbers:
Legal Site Desc: 

Week 1 Un-amended



04-DEC-15 13:53 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L1709077 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

3

WATER

Water Water Water Water
30-NOV-15 30-NOV-15 30-NOV-15 30-NOV-15

FR_UFR1-WS-
201511301215

EV_ER4_WS_2015
-11-30_N

GH_FR1_WS_201
5_11_30_N

GH_ER2_WS_201
5_11_30_N

L1709077-1 L1709077-2 L1709077-3 L1709077-4

Nitrate (as N) (mg/L)

Sulfate (SO4) (mg/L)

Cadmium (Cd)-Total (mg/L)

Calcium (Ca)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Selenium (Se)-Total (mg/L)

0.162 3.23 10.7 0.115

47.5 86.3 234 23.1

<0.0000050 0.0000189 0.0000206 <0.0000050

58.3 75.3 113 54.3

14.5 22.3 50.1 12.2

0.000893 0.00873 0.0434 0.000940

Anions and 
Nutrients

Total Metals



Reference Information

MS-B Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Qualifiers for Individual Parameters Listed:

Qualifiers  for Sample Submission Listed:

LPML Lab-Preserved for Total Metals.  Sample received with pH > 2 and preserved at the lab.  Total Metals results may be biased low.

Description Qualifier      

Description       Qualifier      

04-DEC-15 13:53 (MT)

L1709077 CONTD....

3PAGE of

MET-T-CCMS-VA

MET-TOT-ICP-VA

NO3-L-IC-N-VA

SO4-IC-N-VA

Total Metals in Water by CRC ICPMS

Total Metals in Water by ICPOES

Nitrate in Water by IC (Low Level)

Sulfate in Water by IC

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

This analysis is carried out using procedures adapted from "Standard Methods for the Examination of Water and Wastewater" published by the 
American Public Health Association, and with procedures adapted from "Test Methods for Evaluating Solid Waste" SW-846 published by the United 
States Environmental Protection Agency (EPA).  The procedures may involve preliminary sample treatment by acid digestion, using either hotblock or 
microwave oven (EPA Method 3005A).  Instrumental analysis is by inductively coupled plasma - optical emission spectrophotometry (EPA Method 
6010B).

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

ALS Test Code Test Description

Water

Water

Water

Water

EPA 200.2/6020A (mod)

EPA SW-846 3005A/6010B

EPA 300.1 (mod)

EPA 300.1 (mod)

Method Reference** 

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

Matrix 

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Test Method References:            

Chain of Custody Numbers:

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L1709077-1, -2, -3, -4Calcium (Ca)-Total MS-B

QC Samples with Qualifiers & Comments:

Matrix Spike

QC Type Description

3



[This report shall not be reproduced except in full without the written authority of the Laboratory.]

11-DEC-15

Lab Work Order #: L1713817

Date Received:NAUTILUS ENVIRONMENTAL

8664 Commerce Court
Imperial Square Lake City
Burnaby  BC  V5A 4N7

ATTN: Krysta Pearcy
FINAL   
21-DEC-15 14:28 (MT)Report Date:

Version:

Certificate of Analysis

ALS CANADA LTD     Part of the ALS Group     A Campbell Brothers Limited Company

____________________________________________ 

Janie Lo, B.Sc.
Account Manager

ADDRESS: 8081 Lougheed Hwy, Suite 100, Burnaby, BC V5A 1W9 Canada | Phone: +1 604 253 4188 | Fax: +1 604 253 6700

Client Phone: 604-420-8773

Job Reference: 
NOT SUBMITTEDProject P.O. #: 

C of C Numbers:
Legal Site Desc: 

Week 1 Amended



21-DEC-15 14:28 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L1713817 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

3

WATER

Water Water Water Water
07-DEC-15 07-DEC-15 07-DEC-15 07-DEC-15

GH_FR1_WS_201
5_11_30_N 
(AMENDED 
BURNABY)

EV_ER4_WS_2015
-11_30_N 

(AMENDED 
BURNABY)

GH_FR1_WS_201
5_11_30_N 
(AMENDED 
CALGARY)

EV_EV4_WS_2015
-11_30_N 

(AMENDED 
CALGARY)

L1713817-1 L1713817-2 L1713817-3 L1713817-4

Nitrate (as N) (mg/L)

Sulfate (SO4) (mg/L)

Cadmium (Cd)-Total (mg/L)

Calcium (Ca)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Selenium (Se)-Total (mg/L)

20.8 3.34 21.1 3.47

422 452 524 595

0.000619 0.000619 0.00103 0.000995

157 166 155 160

67.3 57.4 87.2 92.0

0.0621 0.0243 0.0547 0.0200

Anions and 
Nutrients

Total Metals



Reference Information

L1713817-1

L1713817-2

L1713817-3

L1713817-4

Lab-Preserved for Total Metals.  Sample received with pH > 2 and preserved at the lab. 
Total Metals results may be biased low.
Lab-Preserved for Total Metals.  Sample received with pH > 2 and preserved at the lab. 
Total Metals results may be biased low.
Lab-Preserved for Total Metals.  Sample received with pH > 2 and preserved at the lab. 
Total Metals results may be biased low.
Lab-Preserved for Total Metals.  Sample received with pH > 2 and preserved at the lab. 
Total Metals results may be biased low.

Qualifiers for Individual Samples Listed:

Sample Number

GH_FR1_WS_2015_11_30_N

EV_ER4_WS_2015-11_30_N

GH_FR1_WS_2015_11_30_N

EV_EV4_WS_2015-11_30_N

Client Sample  ID       Description      

MS-B Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Qualifiers for Individual Parameters Listed:

LPMB

LPMB

LPMB

LPMB

Qualifier      

Description Qualifier      

21-DEC-15 14:28 (MT)

L1713817 CONTD....

3PAGE of

MET-T-CCMS-VA

MET-TOT-ICP-VA

NO3-L-IC-N-VA

SO4-IC-N-VA

Total Metals in Water by CRC ICPMS

Total Metals in Water by ICPOES

Nitrate in Water by IC (Low Level)

Sulfate in Water by IC

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

This analysis is carried out using procedures adapted from "Standard Methods for the Examination of Water and Wastewater" published by the 
American Public Health Association, and with procedures adapted from "Test Methods for Evaluating Solid Waste" SW-846 published by the United 
States Environmental Protection Agency (EPA).  The procedures may involve preliminary sample treatment by acid digestion, using either hotblock or 
microwave oven (EPA Method 3005A).  Instrumental analysis is by inductively coupled plasma - optical emission spectrophotometry (EPA Method 
6010B).

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

ALS Test Code Test Description

Water

Water

Water

Water

EPA 200.2/6020A (mod)

EPA SW-846 3005A/6010B

EPA 300.1 (mod)

EPA 300.1 (mod)

Method Reference** 

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

Matrix 

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Test Method References:            

Chain of Custody Numbers:

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L1713817-1, -2, -3, -4Nitrate (as N) MS-B

QC Samples with Qualifiers & Comments:

Matrix Spike

QC Type Description

3



[This report shall not be reproduced except in full without the written authority of the Laboratory.]

08-DEC-15

Lab Work Order #: L1712061

Date Received:NAUTILUS ENVIRONMENTAL

8664 Commerce Court
Imperial Square Lake City
Burnaby  BC  V5A 4N7

ATTN: Krysta Pearcy
FINAL   
10-DEC-15 14:54 (MT)Report Date:

Version:

Certificate of Analysis

ALS CANADA LTD     Part of the ALS Group     A Campbell Brothers Limited Company

____________________________________________ 

Janie Lo, B.Sc.
Account Manager

ADDRESS: 8081 Lougheed Hwy, Suite 100, Burnaby, BC V5A 1W9 Canada | Phone: +1 604 253 4188 | Fax: +1 604 253 6700

Client Phone: 604-420-8773

Job Reference: 
NOT SUBMITTEDProject P.O. #: 

C of C Numbers:
Legal Site Desc: 

Week 2 Un-amended



10-DEC-15 14:54 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L1712061 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

3

WATER

Water Water Water Water
07-DEC-15 07-DEC-15 07-DEC-15 07-DEC-15

FR_UFR1+M_0712
2015_N

GH_FR1_WS_201
5_12_07_NP

GH_ER2_WS_201
5_12_07_NP

EV_ER4_WS_2015
-12-07_N

L1712061-1 L1712061-2 L1712061-3 L1712061-4

Nitrate (as N) (mg/L)

Sulfate (SO4) (mg/L)

Cadmium (Cd)-Total (mg/L)

Calcium (Ca)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Selenium (Se)-Total (mg/L)

0.182 10.8 0.119 3.66

46.7 217 23.2 89.2

0.0000102 0.0000169 0.0000064 0.0000131

58.4 110 55.1 76.1

14.4 46.3 12.1 22.6

0.000698 0.0410 0.000856 0.0116

Anions and 
Nutrients

Total Metals



Reference Information

MS-B Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Qualifiers for Individual Parameters Listed:

Qualifiers  for Sample Submission Listed:

LPML Lab-Preserved for Total Metals.  Sample received with pH > 2 and preserved at the lab.  Total Metals results may be biased low.

Description Qualifier      

Description       Qualifier      

10-DEC-15 14:54 (MT)

L1712061 CONTD....

3PAGE of

MET-T-CCMS-VA

MET-TOT-ICP-VA

NO3-L-IC-N-VA

SO4-IC-N-VA

Total Metals in Water by CRC ICPMS

Total Metals in Water by ICPOES

Nitrate in Water by IC (Low Level)

Sulfate in Water by IC

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

This analysis is carried out using procedures adapted from "Standard Methods for the Examination of Water and Wastewater" published by the 
American Public Health Association, and with procedures adapted from "Test Methods for Evaluating Solid Waste" SW-846 published by the United 
States Environmental Protection Agency (EPA).  The procedures may involve preliminary sample treatment by acid digestion, using either hotblock or 
microwave oven (EPA Method 3005A).  Instrumental analysis is by inductively coupled plasma - optical emission spectrophotometry (EPA Method 
6010B).

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

ALS Test Code Test Description

Water

Water

Water

Water

EPA 200.2/6020A (mod)

EPA SW-846 3005A/6010B

EPA 300.1 (mod)

EPA 300.1 (mod)

Method Reference** 

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

Matrix 

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Test Method References:            

Chain of Custody Numbers:

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L1712061-1, -2, -3, -4Sulfate (SO4) MS-B

QC Samples with Qualifiers & Comments:

Matrix Spike

QC Type Description

3



[This report shall not be reproduced except in full without the written authority of the Laboratory.]

21-DEC-15

Lab Work Order #: L1717009

Date Received:NAUTILUS ENVIRONMENTAL

8664 Commerce Court
Imperial Square Lake City
Burnaby  BC  V5A 4N7

ATTN: Krysta Pearcy
FINAL   
24-DEC-15 13:49 (MT)Report Date:

Version:

Certificate of Analysis

ALS CANADA LTD     Part of the ALS Group     A Campbell Brothers Limited Company

____________________________________________ 

Janie Lo, B.Sc.
Account Manager

ADDRESS: 8081 Lougheed Hwy, Suite 100, Burnaby, BC V5A 1W9 Canada | Phone: +1 604 253 4188 | Fax: +1 604 253 6700

Client Phone: 604-420-8773

Job Reference: 
NOT SUBMITTEDProject P.O. #: 

C of C Numbers:
Legal Site Desc: 

Week 2 Amended



24-DEC-15 13:49 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L1717009 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

3

WATER

Water Water Water Water
11-DEC-15 11-DEC-15 11-DEC-15 11-DEC-15

GH_FR1_WS_201
5_12_07_NP 
(AMENDED 
BURNABY)

EV_ER4_WS_2015
_12_07_N 

(AMENDED 
BURNABY)

GH_FR1_WS_201
5_12_07_NP 
(AMENDED 
CALGARY)

EV_ER4_WS_2015
_12_07_N 

(AMENDED 
CALGARY)

L1717009-1 L1717009-2 L1717009-3 L1717009-4

Nitrate (as N) (mg/L)

Sulfate (SO4) (mg/L)

Cadmium (Cd)-Total (mg/L)

Calcium (Ca)-Total (mg/L)

Copper (Cu)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Selenium (Se)-Total (mg/L)

21.9 3.74 21.4 3.75

452 449 529 473

0.000535 0.000589 0.000967 0.00107

129 155 153 125

0.0174 0.0184

53.9 54.2 84.8 79.3

0.0518 0.0245 0.0560 0.0188

Anions and 
Nutrients

Total Metals



Reference Information
Qualifiers  for Sample Submission Listed:

LPML Lab-Preserved for Total Metals.  Sample received with pH > 2 and preserved at the lab.  Total Metals results may be biased low.

Description       Qualifier      

24-DEC-15 13:49 (MT)

L1717009 CONTD....

3PAGE of

MET-T-CCMS-VA

NO3-L-IC-N-VA

SO4-IC-N-VA

Total Metals in Water by CRC ICPMS

Nitrate in Water by IC (Low Level)

Sulfate in Water by IC

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

ALS Test Code Test Description

Water

Water

Water

EPA 200.2/6020A (mod)

EPA 300.1 (mod)

EPA 300.1 (mod)

Method Reference** 

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

Matrix 

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Test Method References:            

Chain of Custody Numbers:

Version: FINAL   

3



[This report shall not be reproduced except in full without the written authority of the Laboratory.]

15-DEC-15

Lab Work Order #: L1714927

Date Received:NAUTILUS ENVIRONMENTAL

8664 Commerce Court
Imperial Square Lake City
Burnaby  BC  V5A 4N7

ATTN: Krysta Pearcy
FINAL REV. 2
21-DEC-15 12:19 (MT)Report Date:

Version:

Certificate of Analysis

ALS CANADA LTD     Part of the ALS Group     A Campbell Brothers Limited Company

____________________________________________ 

Janie Lo, B.Sc.
Account Manager

ADDRESS: 8081 Lougheed Hwy, Suite 100, Burnaby, BC V5A 1W9 Canada | Phone: +1 604 253 4188 | Fax: +1 604 253 6700

Client Phone: 604-420-8773

21-DEC-2015  This report replaces and supersedes previously sent report. This report 
includes low level Selenium and Cadmium results for ALS identified samples L1714927-1 
and -2.

Comments: 

Job Reference: 
NOT SUBMITTEDProject P.O. #: 

C of C Numbers:
Legal Site Desc: 

Week 3 Un-amended



21-DEC-15 12:19 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L1714927 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL REV. 2

3

WATER

Water Water Water Water
14-DEC-15 14-DEC-15 14-DEC-15 14-DEC-15

FR_UFR1-WS-
201512141046

GH_FR1_WS_201
5_12_14_NP

GH_ER2_WS_201
5_12_14_NP

EV_ER4_WS_2015
-12-14_N

L1714927-1 L1714927-2 L1714927-3 L1714927-4

Nitrate (as N) (mg/L)

Sulfate (SO4) (mg/L)

Cadmium (Cd)-Total (mg/L)

Calcium (Ca)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Selenium (Se)-Total (mg/L)

0.181 11.8 0.112 3.75

47.7 202 23.6 89.7

0.0000087 0.0000178 0.0000082 0.0000095

53.1 103 49.7 71.8

13.8 45.4 11.5 22.4

0.000716 0.0439 0.000907 0.0123

Anions and 
Nutrients

Total Metals



Reference Information
Qualifiers  for Sample Submission Listed:

LPML Lab-Preserved for Total Metals.  Sample received with pH > 2 and preserved at the lab.  Total Metals results may be biased low.

Description       Qualifier      

21-DEC-15 12:19 (MT)

L1714927 CONTD....

3PAGE of

MET-T-CCMS-VA

MET-TOT-ICP-VA

NO3-L-IC-N-VA

SO4-IC-N-VA

Total Metals in Water by CRC ICPMS

Total Metals in Water by ICPOES

Nitrate in Water by IC (Low Level)

Sulfate in Water by IC

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

This analysis is carried out using procedures adapted from "Standard Methods for the Examination of Water and Wastewater" published by the 
American Public Health Association, and with procedures adapted from "Test Methods for Evaluating Solid Waste" SW-846 published by the United 
States Environmental Protection Agency (EPA).  The procedures may involve preliminary sample treatment by acid digestion, using either hotblock or 
microwave oven (EPA Method 3005A).  Instrumental analysis is by inductively coupled plasma - optical emission spectrophotometry (EPA Method 
6010B).

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

ALS Test Code Test Description

Water

Water

Water

Water

EPA 200.2/6020A (mod)

EPA SW-846 3005A/6010B

EPA 300.1 (mod)

EPA 300.1 (mod)

Method Reference** 

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

Matrix 

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Test Method References:            

Chain of Custody Numbers:

Version: FINAL REV. 2

3



[This report shall not be reproduced except in full without the written authority of the Laboratory.]

24-DEC-15

Lab Work Order #: L1718306

Date Received:NAUTILUS ENVIRONMENTAL

8664 Commerce Court
Imperial Square Lake City
Burnaby  BC  V5A 4N7

ATTN: Krysta Pearcy
FINAL   
07-JAN-16 12:08 (MT)Report Date:

Version:

Certificate of Analysis

ALS CANADA LTD     Part of the ALS Group     A Campbell Brothers Limited Company

____________________________________________ 

Janie Lo, B.Sc.
Account Manager

ADDRESS: 8081 Lougheed Hwy, Suite 100, Burnaby, BC V5A 1W9 Canada | Phone: +1 604 253 4188 | Fax: +1 604 253 6700

Client Phone: 604-420-8773

Job Reference: 
NOT SUBMITTEDProject P.O. #: 

C of C Numbers:
Legal Site Desc: 

Week 3 Amended



07-JAN-16 12:08 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L1718306 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

3

WATER

Water Water Water Water
21-DEC-15 21-DEC-15 21-DEC-15 21-DEC-15

GH_FR1_WS_201
5_12_14_NP(AME
NDED BURNABY)

EV_ER4_WS_2015
_12_07_N(AMEND

ED BURNABY)

GH_FR1_WS_201
5_12_14_NP(AME
NDED CALGARY)

EV_ER4_WS_2015
_12_07_N(AMEND

ED CALGARY)

L1718306-1 L1718306-2 L1718306-3 L1718306-4

Nitrate (as N) (mg/L)

Sulfate (SO4) (mg/L)

Cadmium (Cd)-Total (mg/L)

Calcium (Ca)-Total (mg/L)

Copper (Cu)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Selenium (Se)-Total (mg/L)

21.5 3.88 20.7 3.66

453 499 525 546

0.000519 0.000622 0.00103 0.00101

153 154 146 145

0.0163 0.0189

66.7 58.2 85.5 85.7

0.0591 0.0213 0.0545 0.0178

Anions and 
Nutrients

Total Metals



Reference Information

DLDS

DLM

MS-B

Detection Limit Raised: Dilution required due to high Dissolved Solids / Electrical Conductivity.

Detection Limit Adjusted due to sample matrix effects.

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

Qualifiers for Individual Parameters Listed:

Description Qualifier      

07-JAN-16 12:08 (MT)

L1718306 CONTD....

3PAGE of

MET-T-CCMS-VA

NO3-L-IC-N-VA

SO4-IC-N-VA

Total Metals in Water by CRC ICPMS

Nitrate in Water by IC (Low Level)

Sulfate in Water by IC

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

ALS Test Code Test Description

Water

Water

Water

EPA 200.2/6020A (mod)

EPA 300.1 (mod)

EPA 300.1 (mod)

Method Reference** 

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

Matrix 

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Test Method References:            

Chain of Custody Numbers:

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L1718306-1, -2, -3, -4
L1718306-1, -2, -3, -4
L1718306-1, -2, -3, -4

Sulfate (SO4)
Cadmium (Cd)-Total
Nitrate (as N)

DLDS
DLM
MS-B

QC Samples with Qualifiers & Comments:

Duplicate
Duplicate
Matrix Spike

QC Type Description

3



[This report shall not be reproduced except in full without the written authority of the Laboratory.]

22-DEC-15

Lab Work Order #: L1717802

Date Received:NAUTILUS ENVIRONMENTAL

8664 Commerce Court
Imperial Square Lake City
Burnaby  BC  V5A 4N7

ATTN: Krysta Pearcy
FINAL   
24-DEC-15 13:52 (MT)Report Date:

Version:

Certificate of Analysis

ALS CANADA LTD     Part of the ALS Group     A Campbell Brothers Limited Company

____________________________________________ 

Janie Lo, B.Sc.
Account Manager

ADDRESS: 8081 Lougheed Hwy, Suite 100, Burnaby, BC V5A 1W9 Canada | Phone: +1 604 253 4188 | Fax: +1 604 253 6700

Client Phone: 604-420-8773

Job Reference: 
NOT SUBMITTEDProject P.O. #: 

C of C Numbers:
Legal Site Desc: 

Week 4 Un-amended



24-DEC-15 13:52 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L1717802 CONTD....

2PAGE of

Version: FINAL   

3

WATER

Water Water Water Water
21-DEC-15 21-DEC-15 21-DEC-15 21-DEC-15

FR_UFR1-
WS_20151221115

1

GH_FR1_WS_201
5_12_21_NP

GH_ER2_WS_201
5_12_21_NP

EV_ER4_WS_2015
-12-21_N

L1717802-1 L1717802-2 L1717802-3 L1717802-4

Nitrate (as N) (mg/L)

Sulfate (SO4) (mg/L)

Cadmium (Cd)-Total (mg/L)

Calcium (Ca)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Selenium (Se)-Total (mg/L)

0.191 11.1 0.114 3.78

48.0 238 23.7 94.2

0.0000104 0.0000212 <0.0000050 0.0000129

51.9 107 47.1 73.1

14.9 51.7 11.9 24.9

0.000741 0.0472 0.000855 0.0131

Anions and 
Nutrients

Total Metals



Reference Information 24-DEC-15 13:52 (MT)

L1717802 CONTD....

3PAGE of

MET-T-CCMS-VA

NO3-L-IC-N-VA

SO4-IC-N-VA

Total Metals in Water by CRC ICPMS

Nitrate in Water by IC (Low Level)

Sulfate in Water by IC

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

ALS Test Code Test Description

Water

Water

Water

EPA 200.2/6020A (mod)

EPA 300.1 (mod)

EPA 300.1 (mod)

Method Reference** 

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

Matrix 

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Test Method References:            

Chain of Custody Numbers:

Version: FINAL   

3



[This report shall not be reproduced except in full without the written authority of the Laboratory.]

07-JAN-16

Lab Work Order #: L1721399

Date Received:NAUTILUS ENVIRONMENTAL

8664 Commerce Court
Imperial Square Lake City
Burnaby  BC  V5A 4N7

ATTN: Krysta Pearcy
FINAL   
14-JAN-16 11:49 (MT)Report Date:

Version:

Certificate of Analysis

ALS CANADA LTD     Part of the ALS Group     A Campbell Brothers Limited Company

____________________________________________ 

Janie Lo, B.Sc.
Account Manager

ADDRESS: 8081 Lougheed Hwy, Suite 100, Burnaby, BC V5A 1W9 Canada | Phone: +1 604 253 4188 | Fax: +1 604 253 6700

Client Phone: 604-420-8773

Job Reference: 
NOT SUBMITTEDProject P.O. #: 

C of C Numbers:
Legal Site Desc: 

Week 4 Amended



14-JAN-16 11:49 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L1721399 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

3

WATER

Water Water Water Water
28-DEC-15 28-DEC-15 28-DEC-15 28-DEC-15

GH_FR1_WS_201
5_12_21_NP(AME
NDED BURNABY)

GH_ER4_WS_201
5_12_21_N(AMEN
DED BURNABY)

GH_FR1_WS_201
5_12_21_NP(AME
NDED CALGARY)

GH_ER4_WS_201
5_12_21_N(AMEN
DED CALGARY)

L1721399-1 L1721399-2 L1721399-3 L1721399-4

Nitrate (as N) (mg/L)

Sulfate (SO4) (mg/L)

Cadmium (Cd)-Total (mg/L)

Calcium (Ca)-Total (mg/L)

Copper (Cu)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Selenium (Se)-Total (mg/L)

22.4 3.95 20.8 3.98

479 465 429 454

0.000572 0.000564 0.000839 0.00100

160 161 156 154

0.0169 0.0172

72.9 58.4 68.6 55.0

0.0560 0.0185 0.0514 0.0157

Anions and 
Nutrients

Total Metals



Reference Information

MS-B Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Qualifiers for Individual Parameters Listed:

Qualifiers  for Sample Submission Listed:

LPML Lab-Preserved for Total Metals.  Sample received with pH > 2 and preserved at the lab.  Total Metals results may be biased low.

Description Qualifier      

Description       Qualifier      

14-JAN-16 11:49 (MT)

L1721399 CONTD....

3PAGE of

MET-T-CCMS-VA

MET-TOT-ICP-VA

NO3-L-IC-N-VA

SO4-IC-N-VA

Total Metals in Water by CRC ICPMS

Total Metals in Water by ICPOES

Nitrate in Water by IC (Low Level)

Sulfate in Water by IC

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

This analysis is carried out using procedures adapted from "Standard Methods for the Examination of Water and Wastewater" published by the 
American Public Health Association, and with procedures adapted from "Test Methods for Evaluating Solid Waste" SW-846 published by the United 
States Environmental Protection Agency (EPA).  The procedures may involve preliminary sample treatment by acid digestion, using either hotblock or 
microwave oven (EPA Method 3005A).  Instrumental analysis is by inductively coupled plasma - optical emission spectrophotometry (EPA Method 
6010B).

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

ALS Test Code Test Description

Water

Water

Water

Water

EPA 200.2/6020A (mod)

EPA SW-846 3005A/6010B

EPA 300.1 (mod)

EPA 300.1 (mod)

Method Reference** 

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

Matrix 

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Test Method References:            

Chain of Custody Numbers:

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L1721399-1, -2, -3, -4
L1721399-1, -2, -3, -4
L1721399-1, -2, -3, -4

Calcium (Ca)-Total
Magnesium (Mg)-Total
Sulfate (SO4)

MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description

3



 

 

APPENDIX G – Chain-of-Custody Forms 
 
 
 
 
 
 
 
 
 
 



Report to: 

Company: TECK COAL LTD (ELKVIEW) 

Contact Michael Moore 

Address: RRl HWY 3 

Sparwood, BC, VOB 2G1, Canada 

Phone: 250-425-8868 Fax; 

Invoice To: Same as Report ? @ves °'' Company: Sand all i1ivi:>loes to: dlteckrioalaccoun't!>payabla@lilck:com 

Contact Attn: Accounting 

Address: Same as above 

Madison wassick 

wotf /5°lt8 
1sc1qq 

Nautilus Environmental 
8664 Commerce Court 

Imperial Square Lake City 
Burnabv BC, V5A 4N7 

Report Format I Distribution 

0standard Cbther 

0>DF 0:xcel ~igital 

Email 1: michael.mooret@teck.com 
Email 2: iames.boldt@teck.com 

Email 3: casandra. ls_JJ_QQib_y_Lz_en@tf!_ck.com 

Email4: cait.aoqd@:iteck.com 

Client I Proiect Information: 

Job#: SPO Mixture Toxicity Sampling 

PO/ AFE: 107517 

Legal Site Description: 

Nautilus Contact: Kiysta Pearcy !Sampler: :f g 
Date 

(mmm-dd-yy) 

30-Nov-15 

Time 
(hh:mm) 

/(0000 
f 000 I 
l!OO OZ· 

[]F" 

MW 
Matrix 

ws 

Special Instructions/ Regulations I Hazardous Details 

Toxicity 30-Day= Rainbow trout embyro-alevin 

REFER TO BACK PAGE FOR ALS LOCATIONS AND SAMPLING INFORMATION ''-"' WHITE- REPORT COPY, 

Io x '.Z c L cx,.,f91.y& , 
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72 H 'P. Sciba:cpi:fc.dz:"- ''•' 1 of 

Service Requested: {rush - subject to availability) 
@Regu1ar (Default} 

O>riority (2-3 Business Days) - 50% Surcharge 

Omergeru;y (1 Business Day) - 100% Surcharge 

Oor Emergency< 1 Day, ASAP or Weekend - Contact ALS 

Analysis Request 

Please indicate below Filtered, Preserved or both (F, P, FIP) 

~ ~ M = >' ~ 
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B >-
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10 

YELLOW - CLIENT COPY GENF 18.00 Front 



Hydroqual Calgary 
6125 12 St SE 

Calgary A!bf;'!rta. T2H 2K1 

COCll 30112015 

Page __ 1 ol 1 

!fflort to: Report Format I Distribution Service- Reque-sted: (rush - subject to availability) 

~lfifMny'. TECK (OAL LTD (ELl<Viif"Wf 0stari<l<lro O:Mer ='"'""""' \'"''"""'' 

Caniat;t: Michael Moore -=--··-·---~ @OF 0;:i«:el 0>if;lta! [fax 1ty 12·3 llusine~s Dat'"S) 50% Surcharge 

Addtess: RRl f--1\.VY 3 Em::ii! 1: illfQillifulJn.Q.Qf_fu_~:leckto_m · 1ei-gw;y (1 SUS>rus~ Oily) • 100% Si.1rd1arge 
'Sparwood; BC, VOB 2Gl, Can;;~·-·--·-~-·-· !Erna!! 2: I~~- ------------------- ----i-c:R.r fme~cr <-1 D~y. ASAP- m Weei<end · ContKt AlS 

Phone: 250-425--8868 FiJx: 1Eh1all 3: IQlW!ndraJtnodihu!zen@tock.@.(Il I Analysis Request 

®fc\ ONO fmail 4: ~&QQd@tack.com Please indicate betow Filtered, Pmser:ved ot both (F. P, FIP) 

Client I Pn:>"ect lnformatlon: 

Contact· Attn; ~tt; s; a Mtw l@!li!i 't; Tu~fl'I~ w- \ ~ I I I 
Address: Same· as above 1}0 /AF£: 107517 

~:!~~~.De~niption: 

Q1mln ti-

Date 
(mmm-dd·W) 

30-N0\/·15 8: 

sampler' ":;\ W I 
Time 

(hhmm/ 
Matrix 

ws 

----------.L-+---+--+--t--+-+--l--+--i--+-+--t--i 

~'""''"°"''""""'"'=~~~~~---·-·--------""-'-I·-*~*' ! 
------------------------1-------f---------+-------l-+--l-+--+-l-+--l-+--+-l-+--l--l 

---------------------/ ---1---+--t-t--+--+--t--+--t-t--+--+--I 
-~-------·-----~-"' '" """'"" ___ ,_~~ 

~p$~$tf~Cticiii].R(;9-lilati~iH~i~fdil,UF ob_t~11s:;·" 
-~--~~-~-~~-----~-----~----~-~~~ 

h-
Failure to complete all portiolis of this form may delay analysis. Please fill In this form LEGIBLY. 

By the use of lhis·form the user acknowled9es and agrees with .the Terms and Conditions as specified on the.back page of the white ~report copy. 

IWFIJfl fO !JACg -PAGE FOH ALS l.OCATIONS ANO SAMPLING !NFORMAT!ON WHITE -REPOfH COPY, PlN!\ ·FILE COPY, YtlLOW ·CU ENT GOPY .GENF 18.00 Front 



-------------------------- ---------·-----------· 

COC !Do • 20151130-1337 . ' TURNAROUND Tll\1Ei ,,,, RUSHo ~ 

' ~Lab Name N~1,1tilus Environmen.!aL ~ Email lnvo!,c~~T..ol ---·-
Lab Co1}tact - !nvo.ice-Reports PrOject Number 

Fa~ility Name!Fordi_µg River Operati9n-
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1.0 INTRODUCTION 

 

The BC Ministry of Environment (BCMoE) issued Permit 107517 to Teck Coal Ltd. in November 

2014, under the provisions of the Environmental Management Act.  The permit includes 

requirements for chronic toxicity testing for receiving environments throughout the Elk Valley.  

 

Section 9.8, (i) of Permit 107517 requires the following: “Once every three years beginning in 

2015, bioassays to evaluate the survival and development (incidence of deformities) of 

westslope cutthroat trout using gametes obtained from fish utilizing habitats in the Fording 

River, tributaries, and associated lentic habitats (e.g., Fording River oxbow). The concentrations 

of Se in the eggs of each female spawned must be measured”.  This report describes the results 

of a westslope cutthroat trout gamete program that was implemented in 2015 to meet this 

requirement. 

 

In addition, Section 9.8.2 of Permit 107517 requires that “The Permittee must develop with input 

from the EMC, and implement a sublethal toxicity study to confirm that surface waters meeting 

the Site Performance Objectives for the order stations are not toxic to sensitive aquatic 

receptors”.  In support of this requirement, the results described in this report include data for 

westslope cutthroat trout that were reared in water collected from the Fording River that was 

supplemented with sulphate, nitrate, cadmium and selenium to produce water concentrations 

approximately equal to the long term Site Performance Objectives (SPO) for Order Station FR4 

(EMS 200378) in the upper Fording River (Section 3.1 of Permit 107517) (Golder 2015).  

 

In the study reported here, eggs and milt from ripe adult westslope cutthroat trout were 

collected from various sites in the Fording River, and eggs were fertilized and reared to the 

swim-up fry stage at the Nautilus Environmental laboratory (Burnaby, BC).  Fertilized eggs 

were reared in dechlorinated municipal tap water (i.e., laboratory control water), as well as in 

water collected from the Fording River and amended with nitrate, sulphate, cadmium and 

selenium at concentrations corresponding to the SPOs for Order Station FR4 (EMS 200378).  
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2.0 METHODS 

 

2.1 Site Water Collection and Preparation 

 

Water was collected from the Upper Fording River (approximately 3.4km upstream of Order 

Station FR4 – EMS 200378 near the highway bridge) by Teck Coal Ltd. on eight occasions at 

approximately weekly intervals during the study (late-spring / early-summer) and used for the 

site water exposures.  The water was collected in 200-L plastic drums, and delivered to the 

laboratory by courier.  Upon receipt, a subsample was collected and analyzed by ALS 

Environmental (Burnaby, BC) for concentrations of calcium, magnesium, nitrate, sulphate, 

selenium and cadmium. The water was then amended using NaNO3, CaSO4.2H2O, 

MgSO4.7H2O, Na2SeO4 and CdCl2 in order to increase the concentrations to the long-term FR4 

SPO levels of 20 mg/L NO3-N, 429 mg/L SO4, 57 µg/L Se, and 0.64 µg/L Cd.  The two sulphate 

salts were added in manner that maintained a Ca:Mg ratio (on a mass basis) of 2.6:1, which is 

the approximate ratio of these cations in the Elk Valley.  In the case of NO3-N and Cd, the target 

concentrations were calculated using the hardness-based equations provided in Permit 107517, 

after taking into account the hardness of the mixture following addition of calcium and 

magnesium sulphate salts (approximately 650 mg/L as CaCO3). The amended waters were 

measured for the same analytes after addition of these constituents to confirm that the target 

concentrations were achieved. 

 

2.2 Fish Capture and Gamete Collection 

 

Fish capture was performed by Lotic Environmental and took place from May 25 to June 29, 

2015, during the time in which fish were actively migrating to spawn. Capture locations 

included U/S Concrete Arch (Fording River), Greenhills Creek (near confluence with Fording 

River), Multiplate (Fording River) and Fish Pond Creek (near confluence with Fording River).  

These locations were selected on the basis of being representative of fish from the Fording 

River, since the fish were undergoing active migration to spawning habitat, and was based on 

previous experience of Lotic Environmental in successfully capturing ripe fish.  It was not 

possible to collect fish in lentic locations because fish would have already migrated into lotic 

habitats to spawn. The fish that were collected would be expected to reflect fish that use habitats 

in the Upper Fording River as a whole. 

 

Box traps, electrofishing and angling were used to capture adult westslope cutthroat trout.  Fish 

were either spawned the same day as capture, or were held in a containment area built into Fish 
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Pond Creek and checked periodically until they were ready to spawn.  Spawning condition was 

determined by the ease of expression of gametes following gentle pressure to the abdomen or 

based on morphological characteristics (i.e., swelling of the abdomen indicative of the presence 

of developed eggs).  The maximum number of days fish were held was 32, however the mean (± 

standard deviation) holding time was 5.3 ± 8.9 days.  During collection of gametes, captured 

adult fish were also measured for length (mm). Adult female collection data is provided in 

Appendix A. 

 

Methods for spawning and transporting gametes followed procedures summarized in 

Environment Canada (1998).  Fish were live-spawned in a shaded area where eggs and milt 

were collected into small plastic containers and individual Whirl-Pak bags, respectively. Care 

was taken to exclude water.  Oxygen was added to the milt samples using a compressed oxygen 

tank, and the bags were sealed.  The sample containers were placed in a cooler containing ice-

packs and bubble wrap to prevent direct contact of the eggs and milt with the ice-packs.  For 

each spawning event, the cooler containing the samples was driven to Cranbrook and 

transported to Vancouver by Pacific Coastal Airlines.  The cooler was received at the airport by 

Nautilus Environmental staff and driven to the laboratory in Burnaby, BC, and the exposures 

were initiated that evening (i.e., the same day as collection of the gametes). Successful spawning 

events occurred on June 1, 3, 5, 11, 18 and 29, and eggs from 33 females were delivered to the 

laboratory.   

 

Upon arrival at the laboratory, eggs and milt were transferred to an environment chamber at 

12°C. The egg samples were subsampled for measurements of Se and percent moisture, and the 

remainder were fertilized as described in Section 2.3.  Subsamples of eggs from all 33 fish, plus 

three duplicates for a total of 36 samples, were frozen and subsequently shipped by courier to 

Brooks Applied Labs (Bothell, WA, USA), which was formerly called Applied Speciation.  Two 

of the samples were too small to be used for the rearing study (F7 and F11), and were only 

measured for selenium concentration, and one of the samples was terminated shortly after test 

initiation since the eggs were not viable (F10). 

 

2.3 Laboratory Fertilization and Culture of Developing Fish 

 

Milt was assessed for sperm motility under a microscope through addition of a drop of water to 

milt on a slide.  Milt from males with good motility, exhibiting vigorous activity of sperm cells 

after mixing with water (Environment Canada, 1998), was pooled.  Where possible, milt was 

pooled from a minimum of three males; however, milt from fewer males was used in some 
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cases due to poor sperm motility in some samples.  Of the seven fertilization events, two were 

conducted with milt from one male, two with milt from two males and the other three 

fertilization events used milt pooled from three or four males.  Egg quality was inspected under 

a dissecting scope for presence of blood and indicators of ripeness, such as the distribution of 

lipid droplets, which has been shown to be indicative of egg ripeness in salmonids (Mansour et 

al. 2007).    

 

Egg batches were fertilized separately by addition of sperm to the eggs, and the eggs and sperm 

were gently mixed using a glass rod to ensure contact.  After 20 minutes, eggs were gently 

divided into replicate pre-labeled weigh boats containing either laboratory water or amended 

site water. Four replicates were tested for each adult female, each consisting of 30 eggs. Two 

females did not produce a sufficient number of eggs, requiring a reduction in replication. For 

one female (F14), this resulted in three replicates for laboratory water and none for amended 

site water, and for a second female (F16), three replicates were used for laboratory water and 

two for amended site water. Fertilized eggs were transferred to rearing containers (labeled with 

the identity of the female fish, replicate and water type) where they were left to develop.   

 

Culturing methods for westslope cutthroat trout were adapted from methodology described by 

Environment Canada (1998) for conducting early life-stage tests with salmonids. Rearing was 

conducted in the dark (with low-light during solution renewals) at 12±1°C under static renewal 

conditions, with 80% renewal of culture water three times per week.  The development 

chambers were 4-L plastic containers with approximately 3 L of water, which was gently 

aerated throughout exposure.  Water in the development chambers was monitored daily for 

temperature, dissolved oxygen, conductivity and pH. Containers were randomly distributed 

within the environmental chamber.   

 

Two water types were used for rearing.  The first was laboratory control water, consisting of 

municipal drinking water treated with activated carbon and filtration to remove chlorine and 

residual contaminants.  The second type of water consisted of site water collected from the 

Upper Fording River (approximately 3.4km upstream of Order Station FR4 – EMS 200378 near 

the highway bridge) amended with nitrate, sulphate, cadmium and selenium at concentrations 

corresponding to SPOs, as described in Section 2.1.  Developing larvae were inspected daily and 

mortalities removed and recorded.  Once the fish reached swim-up (i.e., the point at which they 

had completely absorbed the yolk sac), lengths and wet weights were recorded and fish were 

evaluated for deformities.   
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2.4  Deformity Assessment 

 

Fry were sacrificed at the swim-up stage for deformity assessment. Fish were considered to 

have reached swim-up when no yolk-sac bulge was evident when viewed from above. Clove oil 

was used to euthanize fry and, following cessation of breathing, total lengths were measured to 

the nearest 0.5 mm, deformities were assessed using a Graduated Severity Index (GSI), as 

described and used by Holm et al. (2003) and Rudolph et al. (2006, 2008) and replicate (pooled) 

wet weight was measured. Deformity assessment involved assigning a score to deformities of 0, 

1, 2 or 3 based on the severity of deformity in each of four categories: skeletal, craniofacial, 

finfold and edema.  Scoring criteria are described in Table 1.  
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Table 1.  Deformity index from Rudolph et al. (2006; 2008). 

 

Score Skeletal Craniofacial Finfold Edema 
0 Normal backbone Normal eyes, jaw 

and head 
All fins present, 
normal size and 

shape 

No fluid 
accumulation in 

head or pericardial 
cavity. 

1 Slight scoliosis, 
lordosis or kyphosis. 

Unlikely to 
significantly impair 

fish movement. 

Slightly reduced or 
malformed eye or 
jaw. Unlikely to 

significantly reduce 
feeding ability or 

sight. 

One or two fins 
slightly reduced in 

size or slightly 
malformed. 
Unlikely to 

significantly impair 
fish movement. 

Slight fluid 
accumulation in 

eyes or pericardial 
cavity. Unlikely to 

significantly impair 
fish sight, 

movement or 
feeding. 

2 Moderate scoliosis, 
lordosis or kyphosis. 
Likely to impair fish 

movement. 

Moderately reduced 
or malformed jaw or 

eyes. Likely to 
reduce feeding 

ability and sight. 

More than 2 fins 
slightly reduced or 

malformed, or 1 or 2 
moderately 

deformed fins. 
Likely to impair fish 

movement. 

Moderate fluid 
accumulation in 

eyes or pericardial 
cavity.  

Likely to impair fish 
sight, movement or 

feeding. 
3 Severe scoliosis, 

lordosis or kyphosis. 
Fish movement 

likely 
to cease or be 

greatly impaired. 

Missing or severely 
malformed eyes or 

jaws. Sight and 
feeding severely 

impaired. 

One or more 
missing fins or more 

than 2 deformed 
fins. 

Severely reduced 
swimming capacity. 

Severe fluid 
accumulation in 

eyes or pericardial 
cavity. 

Greatly reduced fish 
sight, movement or 

feeding. 

 

2.5 Statistical Analyses 

 

Linear regression was used to evaluate the relationship between egg selenium concentration 

and toxicological endpoints (i.e., survival, length, weight and deformities).  For deformities, the 

data were analyzed on the basis of the proportion of fish in each replicate that exhibited 

deformities (i.e., fish that were scored a 1 or higher for any of the four categories, resulting in a 

GSI score of ≥ 1).  Linear regression was also used to assess whether fry length was correlated to 

adult female fish length. Statistical analyses were conducted using the statistical program JMP 

12 (SAS Institute, 2015). 
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2.6 QA/QC 

 

Quality Assurance and Quality Control (QA/QC) measures were implemented throughout the 

study in order to provide a sufficient degree of rigour and with appropriate documentation of 

performance measures to ensure that the data were scientifically defensible.  These measures 

included ensuring that personnel involved in the project were qualified to conduct the tasks to 

which they were assigned and that appropriate procedures were used.  The laboratory 

technicians were not aware of the location of capture of the fish while conducting rearing and 

deformity analyses on the fish. 

 

QA/QC associated with the rearing of fish included: following standardized procedures; 

incorporating the use of sufficient replication and numbers of organisms per replicate in order 

to meet the study objectives; detailed documentation of rearing conditions and fish 

performance; and recording of measurements of water quality conditions such as dissolved 

oxygen, pH, temperature, and metals and metalloids at specified intervals throughout the 

rearing period.  Water quality measurements were conducted using instruments which had 

been appropriately maintained and calibrated.  The temperature range in the constant 

environment room was monitored continuously and recorded daily using a 

maximum/minimum thermometer in order to provide a measure of the temperature range 

throughout the rearing period. Deformity analyses were conducted on all fish by a single 

individual who was blind to the identity of the fish with respect to capture location. In addition, 

a second observer also conducted deformity analyses on a subset of fish (15%), and the results 

from the paired assessments were compared to confirm that the two observers provided similar 

scores to the fish.  QA/QC measures associated with data analysis included validation of 

entries into spreadsheets and tables, and review of statistical printouts to ensure that methods 

have been applied appropriately.   

 

QA/QC associated with analytical chemistry included evaluation of duplicate samples for 

approximately 10% of the samples and evaluation of a certified reference material. 
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3.0 RESULTS 

 

Length of field-captured adult females ranged from 240 to 402 mm with a mean (± standard 

deviation) of 308 ± 41 mm.  The eggs appeared normal with even distribution of oil droplets 

throughout the surface of the eggs.   

 

Measured egg Se concentrations in the thirty batches of eggs that were reared ranged from 7.1 

to 17.4 µg/g dry weight (dw).  Eggs from one additional female (F10) were non-viable following 

addition to water, since the majority of the eggs ruptured immediately following exposure to 

water, and the exposures using these eggs were terminated.  This female was not used further 

and eggs from an additional female were collected for the study.  The results for this fish are not 

presented in the data summary below; however, the eggs from this female contained the highest 

selenium concentration (38.2 µg/g dw), and the failure of these eggs to develop is consistent 

with the findings from Nautilus Environmental (2011), in which the vast majority of eggs did 

not survive at egg selenium concentrations exceeding 30 µg/g dw.  Exposures were not 

initiated using eggs from two females (F7 and F11), since an insufficient number of eggs were 

provided.  The selenium concentration in eggs from these fish was 8.8 and 9.3 µg/g dw, 

respectively. 

 

Mean (± standard deviation) concentrations of NO3-N, SO4 Se, and Cd in the SPO amended site 

water were 21.0 ± 1.3 mg/L, 433 ± 33 mg/L, 65 ± 16.6 µg/L, and 0.77 ± 0.45 µg/L, respectively. 

These values were in good agreement with the target SPO values. 

 

3.1 Survival 

 

To determine whether milt quality and fertilization rate varied between spawning events, 

survival of fry reared in laboratory water was plotted against egg Se concentration and 

presented by spawning date (Figure 1). There was no obvious pattern between survival and 

spawning date, with the exception that the three females that produced the lowest rate of 

survival were all fertilized on the same date (June 11, 2015).  Eggs from each of the fertilization 

dates produced >70% surviving fry from eggs from at least some of the adults that were 

fertilized on that date, indicating that the milt used to fertilize the eggs was viable on all seven 

dates.   

 

Survival of the eggs through to hatch, and through to the swim-up fry stage are shown in Table 

2.  Of the 30 batches of eggs that were reared in the laboratory control water, 21 of them 
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produced survival to the swim-up fry stage of ≥ 70%, which is the acceptance criterion for 

control performance in the salmonid early life-stage test (Environment Canada, 1998), 

indicating acceptable performance.  The selenium concentrations in the nine batches of eggs that 

did not meet the control performance criterion contained an average (and SD) of 9.9 ± 1.9 µg 

Se/g dw, which is lower than that for the fish that did meet the performance criterion, which 

contained 11.4 ± 2.6 µg Se/g dw.  Thus, it does not appear that selenium was responsible for the 

lower survival rate of eggs from these nine fish.  The two batches of eggs that were too small to 

initiate a full number of replicates (i.e., F14 and F16), produced the lowest rates of survival in 

laboratory control water (0 and 22%, respectively); it is possible that these eggs were residual 

eggs from fish that had already spawned, and this might explain their low rate of development, 

since the eggs may have been undergoing re-sorption.  Surviving eggs from F16 exhibited a 

high frequency of deformities. 

 

There was no relationship between survival and selenium concentration in the eggs reared in 

lab water or amended site water (Figure 2), since the slope of the relationship between selenium 

concentration and survival was positive (i.e., there was no evidence of increasing mortality with 

increasing selenium concentration).  This finding is consistent with the results from Nautilus 

Environmental (2011), since all of the eggs that were reared contained less selenium than the 

EC10 of 24.8 µg Se/g dw.  

 

Of the 29 batches of eggs that were reared in site water adjusted to the SPOs, 17 produced 

survival to the swim-up fry stage of ≥ 70%.  The selenium concentrations in the twelve batches 

of eggs that did not meet the control performance criterion contained an average (and SD) of 

10.6 ± 2.7 µg Se/g dw, which is lower than that for the fish that did meet the performance 

criterion, which contained 11.3 ± 2.3 µg Se/g dw.  Thus, it does not appear that selenium was 

responsible for the lower survival rate of eggs from these twelve fish.  Eighteen of the 29 batches 

of eggs produced survival in the SPO amended site water that was within 20% of that observed 

in laboratory control water.  When considered as a whole, eggs that were reared in the SPO 

mixture produced an average of a 21.7% lower survival rate than the fish that were reared in 

laboratory control water. 
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Figure 1.    Survival of fry reared in laboratory water by spawning date. 
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Table 2. Survival of westslope cutthroat trout. 

Spawning date Fish ID Egg Se Laboratory water Site water amended to SPOs 

  (µg/g 

dw) 

% survival at 

hatch 

% survival at 

test end 

% survival at 

hatch 

% survival at 

test end 

1 June 2015 F1 11.4 100.0 ± 0.0 58.3 ± 12.3 90.8 ± 12.6 61.7 ± 19.7 

1 June 2015 F2 11.8 99.2 ± 1.7 84.2 ± 8.8 20.8 ± 10.3 17.5 ± 11.3 

1 June 2015 F3 11.0 93.3 ± 6.1 92.5 ± 5.0 87.5 ± 5.0 79.2 ± 8.8 

3 June 2015 F4 11.5 93.3 ± 0.0 67.5 ± 11.7 89.2 ± 7.4 75.0 ± 13.5 

3 June 2015 F5 12.0 96.7 ± 4.7 82.5 ± 10.0 98.3 ± 3.3 85.8 ± 5.7 

3 June 2015 F6 16.9 100.0 ± 0.0 96.7 ± 4.7 95.0 ± 5.8 90.8 ± 8.8 

3 June 2015 F8 15.3 99.2 ± 1.7 89.2 ± 3.2 82.5 ± 22.3 72.5 ± 11.0 

3 June 2015 F9 9.44 98.3 ± 1.9 85.8 ± 7.4 97.5 ± 3.2 90.8 ± 5.7 

3 June 2015 F12 11.8 98.3 ± 1.9 88.3 ± 6.9 98.3 ± 1.9 85.0 ± 4.3 

5 June 2015 F13 8.83 97.5 ± 5.0 96.7 ± 6.7 97.5 ± 1.7 95.8 ± 3.2 

11 June 2015 F14 8.91 66.7 ± 23.1 0.0 ± 0.0 NT NT 

11 June 2015 F15 11.6 92.5 ± 6.9 75.0 ± 6.4 88.3 ± 7.9 70.0 ± 11.5 

11 June 2015 F16 7.93 72.2 ± 15.0 28.9 ± 17.3 26.7 ± 33.0 13.3 ± 14.1 

11 June 2015 F17 17.4 88.3 ± 8.4 74.2 ± 14.2 60.8 ± 12.0 35.78 ± 8.3 

11 June 2015 F18 8.16 90.8 ± 5.0 60.8 ± 6.9 47.5 ± 28.3 34.2 ± 17.9 

11 June 2015 F19 9.83 95.0 ± 4.3 87.5 ± 4.2 73.3 ± 29.9 58.3 ± 36.3 

11 June 2015 F20 13.5 59.2 ± 12.3 27.5 ± 4.2 8.3 ± 6.9 4.2 ± 5.0 

15 June 2015 F21 10.3 97.5 ± 3.2 63.3 ± 17.4 96.7 ± 3.8 70.8 ± 21.3 

15 June 2015 F22 7.96 87.5 ±7.9 59.2 ± 4.2 40.0 ± 18.1 21.7 ± 16.0 

15 June 2015 F23 8.52 97.5 ± 3.2 92.5 ± 6.9 92.5 ± 3.2 65.8 ± 35.1 

15 June 2015 F24 13.2 99.2 ± 1.7 86.7 ± 4.7 95.8 ± 1.7 84.2 ± 1.7 

15 June 2015 F25 10.4 100.0 ± 0.0 89.2 ± 7.4 94.2 ± 5.7 36.7 ± 33.4 

15 June 2015 F26 11.9 96.7 ± 6.7 85.0 ± 8.8 95.8 ± 4.2 80.0 ± 24.5 

15 June 2015 F27 7.13 97.5 ± 5.0 84.2 ± 5.7 88.3 ± 7.9 71.7 ± 6.4 

15 June 2015 F28 10.1 100.0 ± 0.0 72.5 ± 12.9 91.7 ± 1.9 80.0 ± 9.0 

18 June 2015 F29 9.37 96.7 ± 3.8 80.8 ± 3.2 98.3 ± 1.9 81.7 ± 8.4 

18 June 2015 F30 10.2 98.3 ± 1.9 94.2 ± 5.7 98.3 ± 1.9 93.3 ± 2.7 

29 June 2015 F31 10.5 96.7 ± 2.7 91.7 ± 6.9 82.5 ± 10.0 60.0 ± 16.6 

29 June 2015 F32 11.4 100.0 ± 0.0 98.3 ± 1.9 95.0 ± 4.3 94.2 ± 5.0 

29 June 2015 F33 9.66 68.3 ± 10.4 46.7 ± 7.2 30.0 ± 14.1 15.0 ± 6.4 
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3.2 Growth and Deformities  

 

A total of 2682 and 2182 fry, reared in laboratory and SPO amended site water, respectively, 

were assessed for length, weight and deformities.  Deformities of any type (i.e., GSI ≥ 1) were 

present in 120 and 108 fry in laboratory water and SPO amended site water exposures, 

respectively, indicating an overall rate of deformities in these water types of 4.5 and 4.9%, 

respectively.  Presented on the basis of percentage of deformed fry per female, the rates of 

deformities were 7.1 ± 15.2% of fry reared in laboratory water and 11.1 ± 18.0% for fry reared in 

SPO amended site water.  These values are higher than the overall average as a result of a high 

frequency of deformities in a small number of surviving fish for some adults.  Presence of 

significant or multiple deformities (i.e., GSI ≥ 2) occurred in 2.3 and 2.7% of assessed fry in the 

laboratory water and SPO amended site water, respectively. The frequency of deformities was 

not correlated to egg selenium concentration (Figure 2).  

 

A high rate of deformities was observed in the small number of fish that survived from fish F16 

(which had an egg selenium concentration of 7.9 µg/g Se dw); as discussed in Section 3.1, the 

sample of eggs provided for this fish was small, and it is possible that these were residual eggs 

from a female that had already spawned.  A rate of deformities exceeding 10% of the surviving 

fry was also observed for F17, F20 and F33, which contained 17.4, 13.5 and 9.7 µg/g Se dw, 

respectively.  

 

Statistically significant positive relationships between fry weight and length and increasing egg 

Se were observed (regression, p-values 0.003 and <0.0001, respectively) (Figure 2). However, 

when adult female fish length was compared against fry length, a statistically significant 

relationship was also found (regression, p-value <0.0001), suggesting that the increase in fry 

growth endpoints may be in part related to adult female size. The relationships between 

endpoints and egg selenium concentration were consistent for fry reared in both water types.  
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Table 3. Deformities of westslope cutthroat trout. 

 

Spawning date Fish ID Egg Se Laboratory water  Site water amended to SPOs 

  (µg/g dw) GSI ≥ 1 GSI ≥ 2 GSI ≥ 1 GSI ≥ 2 

1 June 2015 F1 11.4 1.5 ± 2.9 1.5 ± 2.9 7.4 ± 3.4 6.0 ± 2.7 

1 June 2015 F2 11.8 2.9 ± 2.0 0.0 ± 0.0 23.8 ± 17.0 11.3 ± 13.1 

1 June 2015 F3 11 0.9 ± 1.7 0.0 ± 0.0 3.0 ± 3.8 1.0 ± 2.1 

3 June 2015 F4 11.5 0.0 ± 0.0 0.0 ± 0.0 0.0 ± 0.0 0.0 ± 0.0 

3 June 2015 F5 12 1.0 ± 2.1 0.0 ± 0.0 0.0 ± 0.0 0.0 ± 0.0 

3 June 2015 F6 16.9 0.0 ± 0.0 0.0 ± 0.0 12.3 ± 13.2 8.0 ± 7.1 

3 June 2015 F8 15.3 1.9 ± 2.2 1.0 ± 1.9 1.5 ± 2.9 0.0 ± 0.0 

3 June 2015 F9 9.44 1.0 ± 2.0 1.0 ± 2.0 0.9 ± 1.9 0.0 ± 0.0 

3 June 2015 F12 11.8 1.0 ± 1.9 0.0 ± 0.0 0.0 ± 0.0 0.0 ± 0.0 

5 June 2015 F13 8.83 0.0 ± 0.0 0.0 ± 0.0 2.5 ± 5.0 2.5 ± 5.0 

11 June 2015 F14 8.91 N/A N/A N/A N/A 

11 June 2015 F15 11.6 3.5 ± 4.5 2.4 ± 4.8 3.2 ± 4.0 1.1 ± 2.3 

11 June 2015 F16 7.93 74.1 ± 23.1 66.7 ± 33.3 85.7 ± 20.2 21.4 ± 30.3 

11 June 2015 F17 17.4 40.5 ± 24.3 18.3 ± 12. 6 42.3 ± 18.8 24.5 ± 14.4 

11 June 2015 F18 8.16 9.5 ± 5.1 5.5 ± 0.6 18.3 ± 10.7 0.0 ± 0.0 

11 June 2015 F19 9.83 7.6 ± 5.3 0.9 ± 1.8 20.8 ± 21.0 3.5 ± 4.2 

11 June 2015 F20 13.5 12.3 ± 10.4 8.8 ± 11.8 25.0 ± 35.4 25.0 ± 35.4 

15 June 2015 F21 10.3 0.0 ± 0.0 0.0 ± 0.0 1.8 ± 3.6 1.8 ± 3.6 

15 June 2015 F22 7.96 5.7 ± 4.5 2.8 ± 5.6 17.2 ± 16.7 14.1 ± 17.2 

15 June 2015 F23 8.52 3.5 ± 4.9 0.9 ± 1.7 0.0 ± 0.0 0.0 ± 0.0 

15 June 2015 F24 13.2 0.0 ± 0.0 0.0 ± 0.0 1.0 ± 2.0 0.0 ± 0.0 

15 June 2015 F25 10.4 1.8 ± 2.0 0.9 ± 1.7 9.5 ± 16.1 9.5 ± 16.1 

15 June 2015 F26 11.9 3.2 ± 4.3 0.0 ± 0.0 0.9 ± 1.9 0.9 ± 1.9 

15 June 2015 F27 7.13 5.9 ± 2.1 4.0 ± 3.3 14.0 ± 6.5 6.7 ± 5.7 

15 June 2015 F28 10.1 1.4 ± 2.8 1.4 ± 2.8 1.0 ± 2.0 0.0 ± 0.0 

18 June 2015 F29 9.37 4.1 ± 3.3 1.0 ± 2.0 1.2 ± 2.4 1.2 ± 2.4 

18 June 2015 F30 10.2 0.0 ± 0.0 0.0 ± 0.0 0.0 ± 0.0 0.0 ± 0.0 

29 June 2015 F31 10.5 2.7 ± 3.5 1.8 ± 2.1 1.0 ± 2.1 0.0 ± 0.0 

29 June 2015 F32 11.4 0.0 ± 0.0 0.0 ± 0.0 1.7 ± 2.0 1.7 ± 2.0 

29 June 2015 F33 9.66 18.5 ± 13.9  10.6 ± 6.4 26.9 ± 25.9 26.9 ± 25.9 
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4.0 QA/QC 

 

Upon receipt at the laboratory, gametes appeared normal with no indications of damage during 

handling and transport (e.g., no broken or frozen eggs). A small amount of blood was observed 

in the ovarian fluid of a small number of fish, however this was not expected to have negatively 

affected embryo viability. Temperature, dissolved oxygen, pH, remained within acceptable 

ranges throughout the rearing period (Environment Canada, 1998). Eight different batches of 

site water was amended throughout the study, however one of the amended waters (“Batch 3”) 

was not subsampled for chemistry after amending and, therefore, mean concentrations of 

analytes (Se, Cd, NO3-N and SO4) were based on seven measurements instead of eight. 

Conductivity of “Batch 3” water was similar to measurements throughout the study suggesting 

that concentrations of the analytes of interest in this batch was likely reflective of concentrations 

measured in other amended batches of site water. Replicate subsamples of egg selenium 

concentrations were within 10% of secondary measurements.   

 

With respect to the deformity assessment, although there were some differences between the 

individual scores provided by the two analysts, the overall findings were largely consistent. Out 

of 740 fry that were assessed as part of deformity QA/QC, the first analyst identified 

deformities in 35 fry (4.7%) and the second analyst identified deformities in 33 fry (4.5%). Thus, 

both analysts reported a consistent overall frequency of deformities in the fry that were 

evaluated. 



 

Nautilus Environmental  15 

  
 

  

 

Figure 2.  Toxicological endpoints for westslope cutthroat trout presented as a function of egg selenium concentration. 
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APPENDIX A – Adult fish collection data 



Fish 
ID 

Length 
(mm) 

Date 
Captured 

# 
days 
held 

Location Captured 
Spawning 
2015-06-

01 

Spawning 
2015-06-

03 

Spawning 
2015-06-

05 

Spawning 
2015-06-

11 

Spawning 
2015-06-

15 

Spawning 
2015-06-

18 

Spawning 
2015-06-

29 

Capture 
Method 

1 286 01/06/2015 0 U/S Concrete Arch Spawned - - - - - - Box Trap 
2 348 01/06/2015 0 U/S Concrete Arch Spawned - - - - - - Box Trap 
3 324 01/06/2015 0 U/S Concrete Arch Spawned - - - - - - Box Trap 
4 303 03/06/2015 0 U/S Concrete Arch - Spawned - - - - - Box Trap 
5 402 02/06/2015 1 Greenhills Creek - Spawned - - - - - Electrofishing 
6 323 03/06/2015 0 U/S Concrete Arch - Spawned - - - - - Box Trap 
7 283 02/06/2015 1 Greenhills Creek - Spawned - - - - - Electrofishing 
8 354 27/06/2015 6 U/S Concrete Arch Not Ripe Spawned - - - - - Box Trap 
9 297 02/06/2015 1 Greenhills Creek - Spawned - - - - - Electrofishing 

10 357 31/05/2015 3 U/S Concrete Arch Not Ripe Spawned - - - - - Electrofishing 
11 293 03/06/2015 0 Greenhills Creek - Spawned - - - - - Electrofishing 
12 279 03/06/2015 0 Greenhills Creek - Spawned - - - - - Electrofishing 
13 316 04/06/2015 1 Greenhills Creek - - Spawned - - - - Electrofishing 
14 258 11/06/2015 0 Greenhills Creek - - - Spawned - - - Box Trap 
15 309 11/06/2015 0 Greenhills Creek - - - Spawned - - - Box Trap 
16 241 11/06/2015 0 Greenhills Creek - - - Spawned - - - Box Trap 
17 350 31/05/2015 11 U/S Concrete Arch Not Ripe Not Ripe Not Ripe Spawned - - - Box Trap 
18 367 01/06/2015 10 U/S Concrete Arch Not Ripe Not Ripe - Spawned - - - Box Trap 
19 321 09/06/2015 2 Multiplate - - - Spawned - - - Angling 
20 391 09/06/2015 2 U/S Concrete Arch - - - Spawned - - - Box Trap 
21 305 13/06/2015 2 Greenhills Creek - - - - Spawned - - Box Trap 
22 280 14/06/2015 1 Greenhills Creek - - - - Spawned - - Box Trap 
23 296 14/06/2015 1 Greenhills Creek - - - - Spawned - - Box Trap 
24 312 09/06/2015 6 U/S Concrete Arch - - - Not Ripe Spawned - - Box Trap 
25 276 13/06/2015 2 Greenhills Creek - - - - Spawned - - Box Trap 
26 256 11/06/2015 4 Greenhills Creek - - - Not Ripe Spawned - - Box Trap 
27 240 08/06/2015 7 Fish Pond Creek - - - Not Ripe Spawned - - Box Trap 
28 336 13/06/2015 2 Greenhills Creek - - - - Spawned - - Box Trap 
29 273 17/06/2015 1 Greenhills Creek - - - - - Spawned - Box Trap 
30 333 07/06/2015 11 U/S Concrete Arch - - - Not Ripe Not Ripe Spawned - Box Trap 
31 320 28/05/2015 32 Multiplate Not Ripe Not Ripe Not Ripe Not Ripe Not Ripe Not Ripe Spawned Angling 
32 268 31/05/2015 29 U/S Concrete Arch Not Ripe Not Ripe Not Ripe Not Ripe Not Ripe Not Ripe Spawned Box Trap 
33 276 01/06/2015 28 Greenhills Creek - Not Ripe Not Ripe Not Ripe Not Ripe Not Ripe Spawned Electrofishing 
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APPENDIX B - Exposure datasheets 



Female Fert date Water Type Rep Se dry wt Survivors Surival rate
Avg Length 

(mm)
# fish 

deformed
# fish deformed 

with GSI >1
pooled 
weight

1 01/06/2015 Dechlor A 11.4 22 0.73 24.4 0 0 1.83
1 01/06/2015 Dechlor B 11.4 17 0.57 23.3 1 1 1.38
1 01/06/2015 Dechlor C 11.4 13 0.43 24.7 0 0 1.13
1 01/06/2015 Dechlor D 11.4 18 0.60 24.3 0 0 1.52
1 01/06/2015 Site A 11.4 22 0.73 24.3 1 0 2.01
1 01/06/2015 Site B 11.4 10 0.33 22.2 1 1 0.82
1 01/06/2015 Site C 11.4 19 0.63 24.2 2 1 1.62
1 01/06/2015 Site D 11.4 23 0.77 24.1 1 1 2.03
2 01/06/2015 Dechlor A 11.8 23 0.77 24.5 0 0 1.84
2 01/06/2015 Dechlor B 11.8 29 0.97 23.8 0 1 2.15
2 01/06/2015 Dechlor C 11.8 25 0.83 24.7 0 0 2.09
2 01/06/2015 Dechlor D 11.8 24 0.80 24.3 0 0 1.94
2 01/06/2015 Site A 11.8 10 0.33 23.7 0 0 0.82
2 01/06/2015 Site B 11.8 4 0.13 22.9 1 1 0.29
2 01/06/2015 Site C 11.8 5 0.17 22.1 1 0 0.37
2 01/06/2015 Site D 11.8 2 0.07 23.3 0 0 0.16
3 01/06/2015 Dechlor A 11 27 0.90 22.7 0 0 1.98
3 01/06/2015 Dechlor B 11 29 0.97 22.8 0 0 2.27
3 01/06/2015 Dechlor C 11 29 0.97 22.4 0 0 2.28
3 01/06/2015 Dechlor D 11 26 0.87 23.2 0 0 2.06
3 01/06/2015 Site A 11 24 0.80 23.6 1 0 1.95
3 01/06/2015 Site B 11 20 0.67 23.8 0 0 1.61
3 01/06/2015 Site C 11 25 0.83 23.1 2 0 1.96
3 01/06/2015 Site D 11 26 0.87 23.4 0 0 1.94
4 03/06/2015 Dechlor A 11.5 15 0.50 24.6 0 0 1.65
4 03/06/2015 Dechlor B 11.5 22 0.73 24.0 0 0 1.79
4 03/06/2015 Dechlor C 11.5 22 0.73 23.8 0 0 1.8
4 03/06/2015 Dechlor D 11.5 22 0.73 24.0 0 0 1.81
4 03/06/2015 Site A 11.5 25 0.83 24.3 0 0 2.22
4 03/06/2015 Site B 11.5 22 0.73 23.8 0 0 1.79
4 03/06/2015 Site C 11.5 26 0.87 23.9 0 0 2.26
4 03/06/2015 Site D 11.5 17 0.57 23.7 0 0 1.37



Female Fert date Water Type Rep Se dry wt Survivors Surival rate
Avg Length 

(mm)
# fish 

deformed
# fish deformed 

with GSI >1
pooled 
weight

5 03/06/2015 Dechlor A 12 24 0.80 24.5 0 0 2.15
5 03/06/2015 Dechlor B 12 24 0.80 24.3 1 0 2.03
5 03/06/2015 Dechlor C 12 22 0.73 24.3 0 0 1.9
5 03/06/2015 Dechlor D 12 29 0.97 24.1 0 0 2.55
5 03/06/2015 Site A 12 25 0.83 24.6 0 0 2.34
5 03/06/2015 Site B 12 24 0.80 24.3 0 0 2.12
5 03/06/2015 Site C 12 26 0.87 24.5 0 0 2.39
5 03/06/2015 Site D 12 28 0.93 24.6 0 0 2.54
6 03/06/2015 Dechlor A 16.9 30 1.00 23.1 0 0 1.95
6 03/06/2015 Dechlor B 16.9 32 1.07 23.3 0 0 2.18
6 03/06/2015 Dechlor C 16.9 29 0.97 23.5 0 0 2.01
6 03/06/2015 Dechlor D 16.9 27 0.90 23.4 0 0 2.06
6 03/06/2015 Site A 16.9 29 0.97 23.7 9 5 2.08
6 03/06/2015 Site B 16.9 30 1.00 23.2 3 2 2.13
6 03/06/2015 Site C 16.9 25 0.83 23.3 2 2 1.83
6 03/06/2015 Site D 16.9 25 0.83 23.4 0 0 1.86
8 03/06/2015 Dechlor A 15.3 26 0.87 23.5 0 0 1.85
8 03/06/2015 Dechlor B 15.3 26 0.87 23.4 1 1 1.82
8 03/06/2015 Dechlor C 15.3 27 0.90 23.8 0 0 1.9
8 03/06/2015 Dechlor D 15.3 28 0.93 23.4 0 0 2.0
8 03/06/2015 Site A 15.3 17 0.57 24.0 1 0 1.33
8 03/06/2015 Site B 15.3 24 0.80 23.1 0 0 1.75
8 03/06/2015 Site C 15.3 22 0.73 23.4 0 0 1.66
8 03/06/2015 Site D 15.3 24 0.80 24.0 0 0 1.84
9 03/06/2015 Dechlor A 9.44 28 0.93 22.6 0 0 1.82
9 03/06/2015 Dechlor B 9.44 25 0.83 22.0 1 1 1.8
9 03/06/2015 Dechlor C 9.44 27 0.90 22.9 0 0 2.06
9 03/06/2015 Dechlor D 9.44 23 0.77 22.4 0 0 1.48
9 03/06/2015 Site A 9.44 28 0.93 22.9 0 0 2.08
9 03/06/2015 Site B 9.44 25 0.83 22.6 0 0 1.85
9 03/06/2015 Site C 9.44 27 0.90 22.2 1 0 1.84
9 03/06/2015 Site D 9.44 29 0.97 23.4 0 0 2.12



Female Fert date Water Type Rep Se dry wt Survivors Surival rate
Avg Length 

(mm)
# fish 

deformed
# fish deformed 

with GSI >1
pooled 
weight

12 03/06/2015 Dechlor A 11.8 27 0.90 22.2 0 0 1.55
12 03/06/2015 Dechlor B 11.8 24 0.80 22.1 0 0 1.37
12 03/06/2015 Dechlor C 11.8 29 0.97 22.2 0 0 1.85
12 03/06/2015 Dechlor D 11.8 26 0.87 21.9 1 0 1.38
12 03/06/2015 Site A 11.8 26 0.87 22.0 0 0 1.47
12 03/06/2015 Site B 11.8 27 0.90 21.9 0 0 1.52
12 03/06/2015 Site C 11.8 24 0.80 21.6 0 0 1.36
12 03/06/2015 Site D 11.8 25 0.83 21.4 0 0 1.43
13 05/06/2015 Dechlor A 8.83 30 1.00 22.8 0 0 2.10
13 05/06/2015 Dechlor B 8.83 26 0.87 22.5 0 0 1.79
13 05/06/2015 Dechlor C 8.83 31 1.03 22.2 0 0 2.2
13 05/06/2015 Dechlor D 8.83 30 1.00 22.4 0 0 2.2
13 05/06/2015 Site A 8.83 30 1.00 23.2 3 3 2.29
13 05/06/2015 Site B 8.83 28 0.93 23.1 0 0 2.13
13 05/06/2015 Site C 8.83 29 0.97 23.3 0 0 2.23
13 05/06/2015 Site D 8.83 28 0.93 23.2 0 0 2.19
14 11/06/2015 Dechlor A 8.91 0 0.00
14 11/06/2015 Dechlor B 8.91 0 0.00
14 11/06/2015 Dechlor C 8.91 0 0.00
15 11/06/2015 Dechlor A 11.6 25 0.83 22.6 0 0 1.87
15 11/06/2015 Dechlor B 11.6 21 0.70 22.2 0 0 1.61
15 11/06/2015 Dechlor C 11.6 21 0.70 21.9 2 2 1.68
15 11/06/2015 Dechlor D 11.6 23 0.77 22.6 1 0 1.71
15 11/06/2015 Site A 11.6 16 0.53 21.8 0 0 1.13
15 11/06/2015 Site B 11.6 22 0.73 22.9 1 1 1.82
15 11/06/2015 Site C 11.6 24 0.80 22.1 2 0 1.74
15 11/06/2015 Site D 11.6 22 0.73 22.8 0 0 1.67
16 11/06/2015 Dechlor A 7.93 9 0.30 20.8 5 3 0.43
16 11/06/2015 Dechlor B 7.93 12 0.40 19.3 8 8 0.7
16 11/06/2015 Dechlor C 7.93 5 0.17 19.7 5 5 0.25
16 11/06/2015 Dechlor D 7.93 0 0.00
16 11/06/2015 Site A 7.93 7 0.23 18.8 5 3 0.3



Female Fert date Water Type Rep Se dry wt Survivors Surival rate
Avg Length 

(mm)
# fish 

deformed
# fish deformed 

with GSI >1
pooled 
weight

16 11/06/2015 Site B 7.93 1 0.03 20.0 1 0 0.04
16 11/06/2015 Site C 7.93 0 0.00
16 11/06/2015 Site D 7.93 0 0.00
17 11/06/2015 Dechlor A 17.4 25 0.83 24.4 5 1 1.72
17 11/06/2015 Dechlor B 17.4 25 0.83 23.8 5 3 2.02
17 11/06/2015 Dechlor C 17.4 23 0.77 23.5 9 6 2.10
17 11/06/2015 Dechlor D 17.4 16 0.53 24.2 12 5 1.42
17 11/06/2015 Site A 17.4 8 0.27 23.3 4 3 0.82
17 11/06/2015 Site B 17.4 11 0.37 23.3 7 3 0.86
17 11/06/2015 Site C 17.4 10 0.33 22.6 2 1 0.73
17 11/06/2015 Site D 17.4 14 0.47 21.8 5 2 1.05
18 11/06/2015 Dechlor A 8.16 21 0.70 22.9 2 1 1.56
18 11/06/2015 Dechlor B 8.16 16 0.53 23.6 1 1 1.24
18 11/06/2015 Dechlor C 8.16 18 0.60 22.9 3 1 1.29
18 11/06/2015 Dechlor D 8.16 18 0.60 22.4 1 1 1.34
18 11/06/2015 Site A 8.16 16 0.53 23.1 2 0 1.24
18 11/06/2015 Site B 8.16 11 0.37 22.3 1 0 0.79
18 11/06/2015 Site C 8.16 3 0.10 22.0 1 0 0.21
18 11/06/2015 Site D 8.16 11 0.37 22.0 2 0 0.77
19 11/06/2015 Dechlor A 9.83 25 0.83 22.0 2 0 1.57
19 11/06/2015 Dechlor B 9.83 26 0.87 21.4 0 0 1.63
19 11/06/2015 Dechlor C 9.83 26 0.87 22.1 3 0 1.61
19 11/06/2015 Dechlor D 9.83 28 0.93 21.9 3 1 1.58
19 11/06/2015 Site A 9.83 2 0.07 20.3 1 0 0.09
19 11/06/2015 Site B 9.83 18 0.60 21.2 3 1 1.19
19 11/06/2015 Site C 9.83 24 0.80 21.9 4 2 1.57
19 11/06/2015 Site D 9.83 26 0.87 21.5 0 0 1.66
20 11/06/2015 Dechlor A 13.5 8 0.27 24.6 2 2 0.71
20 11/06/2015 Dechlor B 13.5 10 0.33 24.6 1 1 0.97
20 11/06/2015 Dechlor C 13.5 8 0.27 24.9 0 0 0.81
20 11/06/2015 Dechlor D 13.5 7 0.23 24.6 1 0 0.69
20 11/06/2015 Site A 13.5 0 0.00



Female Fert date Water Type Rep Se dry wt Survivors Surival rate
Avg Length 

(mm)
# fish 

deformed
# fish deformed 

with GSI >1
pooled 
weight

20 11/06/2015 Site B 13.5 3 0.10 19.8 0 1 0.18
20 11/06/2015 Site C 13.5 0 0.00
20 11/06/2015 Site D 13.5 2 0.07 22.8 0 1 0.16
21 15/06/2015 Dechlor A 10.3 14 0.47 22.9 0 0 1.07
21 15/06/2015 Dechlor B 10.3 24 0.80 22.9 0 0 1.86
21 15/06/2015 Dechlor C 10.3 15 0.50 23.0 0 0 1.16
21 15/06/2015 Dechlor D 10.3 23 0.77 23.0 0 0 1.72
21 15/06/2015 Site A 10.3 20 0.67 23.4 0 0 1.88
21 15/06/2015 Site B 10.3 13 0.43 22.3 0 0 0.93
21 15/06/2015 Site C 10.3 28 0.93 23.2 2 2 2.3
21 15/06/2015 Site D 10.3 24 0.80 22.9 0 0 1.96
22 15/06/2015 Dechlor A 7.96 19 0.63 22.2 0 0 1.29
22 15/06/2015 Dechlor B 7.96 16 0.53 21.5 1 0 1.01
22 15/06/2015 Dechlor C 7.96 18 0.60 22.1 2 2 1.29
22 15/06/2015 Dechlor D 7.96 18 0.60 22.3 1 0 1.24
22 15/06/2015 Site A 7.96 0 0.00
22 15/06/2015 Site B 7.96 9 0.30 21.2 3 3 0.63
22 15/06/2015 Site C 7.96 6 0.20 20.2 0 0 0.42
22 15/06/2015 Site D 7.96 11 0.37 22.0 2 1 0.8
23 15/06/2015 Dechlor A 8.52 29 0.97 22.8 3 1 2.52
23 15/06/2015 Dechlor B 8.52 30 1.00 23.1 0 0 2.38
23 15/06/2015 Dechlor C 8.52 26 0.87 22.9 0 0 2.12
23 15/06/2015 Dechlor D 8.52 26 0.87 23.1 1 0 2.01
23 15/06/2015 Site A 8.52 4 0.13 22.5 0 0 0.29
23 15/06/2015 Site B 8.52 25 0.83 23.2 0 0 2.08
23 15/06/2015 Site C 8.52 26 0.87 23.3 0 0 2.22
23 15/06/2015 Site D 8.52 24 0.80 23.0 0 0 1.95
24 15/06/2015 Dechlor A 13.2 25 0.83 24.2 0 0 2.12
24 15/06/2015 Dechlor B 13.2 28 0.93 24.1 0 0 2.43
24 15/06/2015 Dechlor C 13.2 25 0.83 24.5 0 0 2.24
24 15/06/2015 Dechlor D 13.2 26 0.87 24.9 0 0 2.33
24 15/06/2015 Site A 13.2 25 0.83 24.5 0 0 2.53



Female Fert date Water Type Rep Se dry wt Survivors Surival rate
Avg Length 

(mm)
# fish 

deformed
# fish deformed 

with GSI >1
pooled 
weight

24 15/06/2015 Site B 13.2 26 0.87 24.9 0 0 2.38
24 15/06/2015 Site C 13.2 25 0.83 24.1 0 0 2.20
24 15/06/2015 Site D 13.2 25 0.83 24.6 1 0 2.27
25 15/06/2015 Dechlor A 10.4 29 0.97 22.3 1 1 1.96
25 15/06/2015 Dechlor B 10.4 28 0.93 21.7 1 0 1.92
25 15/06/2015 Dechlor C 10.4 24 0.80 22.6 0 0 1.66
25 15/06/2015 Dechlor D 10.4 26 0.87 22.4 0 0 1.86
25 15/06/2015 Site A 10.4 2 0.07 21.5 0 0 0.11
25 15/06/2015 Site B 10.4 22 0.73 22.3 1 1 1.46
25 15/06/2015 Site C 10.4 17 0.57 22.3 0 0 1.27
25 15/06/2015 Site D 10.4 3 0.10 19.8 1 1 0.17
26 15/06/2015 Dechlor A 11.9 28 0.93 21.6 0 0 1.64
26 15/06/2015 Dechlor B 11.9 27 0.90 21.5 1 0 1.85
26 15/06/2015 Dechlor C 11.9 22 0.73 21.7 2 0 1.42
26 15/06/2015 Dechlor D 11.9 25 0.83 22.3 0 0 1.64
26 15/06/2015 Site A 11.9 28 0.93 22.1 0 0 1.82
26 15/06/2015 Site B 11.9 28 0.93 22.1 0 0 1.89
26 15/06/2015 Site C 11.9 13 0.43 21.7 0 0 0.79
26 15/06/2015 Site D 11.9 27 0.90 22.0 1 1 1.78
27 15/06/2015 Dechlor A 7.13 27 0.90 21.5 3 1 1.61
27 15/06/2015 Dechlor B 7.13 26 0.87 22.3 2 0 1.62
27 15/06/2015 Dechlor C 7.13 23 0.77 21.7 1 1 1.38
27 15/06/2015 Dechlor D 7.13 25 0.83 21.2 2 2 1.51
27 15/06/2015 Site A 7.13 24 0.80 21.4 2 2 1.43
27 15/06/2015 Site B 7.13 22 0.73 21.7 5 3 1.36
27 15/06/2015 Site C 7.13 20 0.67 21.8 3 1 1.22
27 15/06/2015 Site D 7.13 20 0.67 21.2 2 0 1.11
28 15/06/2015 Dechlor A 10.1 24 0.80 22.5 0 0 1.85
28 15/06/2015 Dechlor B 10.1 19 0.63 22.9 0 0 1.47
28 15/06/2015 Dechlor C 10.1 26 0.87 22.4 0 0 1.72
28 15/06/2015 Dechlor D 10.1 18 0.60 22.8 1 1 1.42
28 15/06/2015 Site A 10.1 25 0.83 22.7 1 0 1.79



Female Fert date Water Type Rep Se dry wt Survivors Surival rate
Avg Length 

(mm)
# fish 

deformed
# fish deformed 

with GSI >1
pooled 
weight

28 15/06/2015 Site B 10.1 25 0.83 22.6 0 0 1.95
28 15/06/2015 Site C 10.1 26 0.87 22.3 0 0 1.78
28 15/06/2015 Site D 10.1 20 0.67 22.8 0 0 1.49
29 15/06/2015 Dechlor A 9.37 24 0.80 22.5 0 0 1.58
29 15/06/2015 Dechlor B 9.37 25 0.83 22.6 2 0 1.90
29 15/06/2015 Dechlor C 9.37 25 0.83 22.2 1 1 1.73
29 15/06/2015 Dechlor D 9.37 23 0.77 22.6 1 0 1.65
29 15/06/2015 Site A 9.37 25 0.83 22.1 0 0 1.60
29 15/06/2015 Site B 9.37 27 0.90 22.5 0 0 1.88
29 15/06/2015 Site C 9.37 21 0.70 21.6 1 1 1.36
29 15/06/2015 Site D 9.37 25 0.83 22.7 0 0 1.80
30 18/06/2015 Dechlor A 10.2 30 1.00 22.8 0 0 2.18
30 18/06/2015 Dechlor B 10.2 28 0.93 22.4 0 0 2.06
30 18/06/2015 Dechlor C 10.2 29 0.97 22.6 0 0 2
30 18/06/2015 Dechlor D 10.2 26 0.87 22.3 0 0 1.84
30 18/06/2015 Site A 10.2 27 0.90 22.3 0 0 1.96
30 18/06/2015 Site B 10.2 29 0.97 22.9 0 0 2.20
30 18/06/2015 Site C 10.2 28 0.93 22.9 0 0 2.16
30 18/06/2015 Site D 10.2 28 0.93 22.5 0 0 2.11
31 29/06/2015 Dechlor A 10.5 28 0.93 23.2 1 1 2.15
31 29/06/2015 Dechlor B 10.5 25 0.83 23.2 0 0 1.92
31 29/06/2015 Dechlor C 10.5 30 1.00 23.7 0 0 2.48
31 29/06/2015 Dechlor D 10.5 27 0.90 23.3 2 1 2.12
31 29/06/2015 Site A 10.5 13 0.43 22.3 0 0 0.99
31 29/06/2015 Site B 10.5 15 0.50 23.2 0 0 1.15
31 29/06/2015 Site C 10.5 24 0.80 22.0 1 0 1.88
31 29/06/2015 Site D 10.5 20 0.67 22.7 0 0 2.07
32 29/06/2015 Dechlor A 11.4 30 1.00 21.8 0 0 1.83
32 29/06/2015 Dechlor B 11.4 29 0.97 21.6 0 0 1.77
32 29/06/2015 Dechlor C 11.4 29 0.97 21.8 0 0 1.73
32 29/06/2015 Dechlor D 11.4 30 1.00 21.9 0 0 1.92
32 29/06/2015 Site A 11.4 27 0.90 21.9 0 0 1.8



Female Fert date Water Type Rep Se dry wt Survivors Surival rate
Avg Length 

(mm)
# fish 

deformed
# fish deformed 

with GSI >1
pooled 
weight

32 29/06/2015 Site B 11.4 30 1.00 21.9 1 1 2.07
32 29/06/2015 Site C 11.4 29 0.97 22.0 1 1 2.1
32 29/06/2015 Site D 11.4 27 0.90 21.7 0 0 1.8
33 29/06/2015 Dechlor A 9.66 15 0.50 20.3 5 3 1.2
33 29/06/2015 Dechlor B 9.66 14 0.47 22.6 1 1 1.07
33 29/06/2015 Dechlor C 9.66 11 0.37 21.7 3 1 0.7
33 29/06/2015 Dechlor D 9.66 16 0.53 23.0 1 1 1.07
33 29/06/2015 Site A 9.66 3 0.10 21.8 0 0 0.16
33 29/06/2015 Site B 9.66 3 0.10 21.5 1 1 0.19
33 29/06/2015 Site C 9.66 7 0.23 21.4 1 1 0.4
33 29/06/2015 Site D 9.66 5 0.17 21.0 3 3 0.34
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APPENDIX C – Deformity assessment datasheets 







































































































































































































































































































































































































































































 

Nautilus Environmental 

  

APPENDIX D – Chemistry reports 



 
August 25, 2015 

 

 

Bonnie Lo  

Nautilus Environmental 

8664 Commerce Court 

Burnaby, British Columbia 

Canada V5A 4N7 

(604) 420-8773 

 

 

Ms. Lo, 

 

Attached is the report associated with the thirty-seven (37) fish egg samples submitted for total 

selenium quantitation on July 13, 2015.  The samples were received on July 15, 2015 in a sealed 

container at -0.5°C.  Total selenium analysis was performed by inductively coupled plasma triple 

quadrupole mass spectrometry (ICP-QQQ-MS).  Any issues associated with the analyses are 

addressed in the following report. 

 

If you have any questions, please feel free to contact me at your convenience.  

 

 

     Sincerely, 

      
     Ben Wozniak 

     Project Manager 

     Brooks Rand Labs, LLC 

 

 

 

 

 

 



Brooks Rand Labs, LLC 

 

Report Prepared for: 

 

Bonnie Lo  

Nautilus Environmental 

8664 Commerce Court 

Burnaby, British Columbia 

Canada V5A 4N7 

 

August 25, 2015 

 

1. Sample Reception 

 

Thirty-seven (37) fish egg samples were submitted for total selenium quantitation on July 13, 

2015.  The samples were received in acceptable condition in a sealed container at -0.5°C on 

July 15, 2015. 

 

The samples were received in a laminar flow clean hood void of trace metals contamination 

and ultra-violet radiation.  Immediately upon reception all samples were designated discrete 

sample identifiers and stored in a secure, monitored freezer (maintained at a temperature of 

≤-4°C) until digestion and analysis could be performed.  

 

 

2. Sample Preparation 

 

All sample preparation is performed in laminar flow clean hoods known to be free from trace 

metals contamination. All applied water for dilutions and sample preservatives are monitored 

for contamination to account for any biases associated with the sample results.  

 

Total Selenium Analyses by ICP-QQQ-MS All samples submitted for total selenium 

quantitation were digested via EPA Method 3050B.  In summary, a known mass of each 

sample was weighed into a polypropylene centrifuge tube.  Each resulting sample was 

digested in a hotblock digestion apparatus (set to maintain a temperature of 95°C) using 

repeated additions of nitric acid and hydrogen peroxide.  All resulting digests were analyzed 

for total selenium as described herein. 

 

 

3. Sample Analysis 

 

All sample analysis is preceded by a minimum of a five-point calibration curve spanning the 

entire concentration range of interest.  All calibration curves, associated with each species of 

interest, are standardized by linear regression resulting in a response factor.  All sample 

results are instrument blank corrected to account for any operational biases associated with 

the analytical platform.  
 



Prior to sample analysis, all calibration curves are verified using second source standards 

which are identified as initial calibration verification standards (ICV).  

 

Ongoing instrument performance is identified by the analysis of continuing calibration 

verification standards (CCV) and continuing calibration blanks (CCB) at a minimum interval 

of every ten analytical runs.  

 

Total Selenium Analyses by ICP-QQQ-MS The samples for total selenium quantitation were 

analyzed by inductively coupled plasma triple quadrupole mass spectrometry (ICP-QQQ-

MS).  Aliquots of each sample digest are introduced into a radio frequency (RF) plasma 

where energy-transfer processes cause desolvation, atomization, and ionization.  The ions are 

extracted from the plasma through a differentially-pumped vacuum interface and travel 

through an initial quadrupole (Q1), which filters the target masses prior to their entrance into 

a second chamber, which contains reactive gases that preferentially react with interfering 

ions of the same target mass to charge ratios (m/z).  The ions then exit the collision/reaction 

chamber into the mass analyzer (Q2).  A solid-state detector detects ions transmitted through 

the mass analyzer, on the basis of their mass-to-charge ratio (m/z), and the resulting current 

is processed by a data handling system. 

 

Total Solids Analysis A known mass of each sample was placed into a pre-weighed pan, then 

the combined mass of the sample and pan was recorded.  All samples were placed into a 

convection oven maintained at a temperature of 60°C.  After drying for a minimum of sixteen 

(16) hours, all samples were briefly cooled and reweighed.  The total solids percentage of 

each sample was calculated by dividing the weight of the dried sample by the weight of the 

original sample. 

 

No total solids measurement was possible on the egg samples identified as F7, F14, and F16 

due to limited sample mass.  At the client’s request, the average total solids value of the other 

submitted egg samples was instead used for samples F7, F14, and F16. 

 

 

4. Analytical Issues 

 

No significant issues were encountered with the requested analyses.  All quality control 

parameters associated with these samples were within acceptance limits. 

 

If you have any questions or concerns regarding this report, please feel free to contact me. 

 

Sincerely, 

 
Ben Wozniak 

Project Manager 

Brooks Rand Labs, LLC 



Sample Results

Sample ID Matrix Batch ID

Total Se            

(Wet Wt.)

Total Se              

(Dry Wt.)

Total Solids*            

(%)

F1 Fish Eggs A, C 4.61 11.4 40.5

F2 Fish Eggs A, C 4.38 11.8 37.1

F3 Fish Eggs A, C 4.29 11.0 39.0

F4 Fish Eggs A, C 4.17 11.5 36.4

F5 Fish Eggs A, E 4.31 12.0 35.9

F6 Fish Eggs A, C 6.42 16.9 37.9

F7 Fish Eggs A 3.33 8.81 37.8

F8 Fish Eggs A, C 5.69 15.3 37.1

F9 Fish Eggs A, C 3.53 9.44 37.4

F10 Fish Eggs A, C 15.3 38.2 40.0

F11 Fish Eggs A, C 3.54 9.27 38.2

F12 Fish Eggs A, C 4.82 11.8 40.7

F13 Fish Eggs A, C 3.55 8.83 40.1

F14 Fish Eggs A 3.37 8.91 37.8

F15 Fish Eggs A, C 4.60 11.6 39.7

F16 Fish Eggs A 3.00 7.93 37.8

F17 Fish Eggs A, C 6.71 17.4 38.5

F18 Fish Eggs A, C 3.13 8.16 38.4

F19 Fish Eggs A, C 3.81 9.83 38.7

F20 Fish Eggs A, C 5.19 13.5 38.5

All results are reported in mg/kg, with the exception of Total Solids 

ND = Not detected at the applied dilution

* Please see narrative regarding total solids results

Selenium Results for Nautilus Environmental

Contact: Bonnie Lo

Date: August 25, 2015

Report Generated by: Ben Wozniak

Brooks Rand Labs, LLC



Sample Results

Sample ID Matrix Batch ID

Total Se            

(Wet Wt.)

Total Se              

(Dry Wt.)

Total Solids*            

(%)

F21 Fish Eggs B, D 4.10 10.3 39.7

F22 Fish Eggs B, D 2.84 7.96 35.7

F23 Fish Eggs B, D 3.28 8.52 38.5

F24 Fish Eggs B, D 4.99 13.2 37.9

F25 Fish Eggs B, D 3.95 10.4 37.9

F26 Fish Eggs B, D 4.55 11.9 38.2

F27 Fish Eggs B, D 2.53 7.13 35.4

F28 Fish Eggs B, D 3.70 10.1 36.7

F29 Fish Eggs B, D 3.19 9.37 34.0

F30 Fish Eggs B, D 3.97 10.2 38.8

F31 Fish Eggs B, D 3.98 10.5 37.7

F32 Fish Eggs B, D 4.13 11.4 36.0

F33 Fish Eggs B, D 3.49 9.66 36.1

Sample 1 Fish Eggs B, D 5.31 14.1 37.6

Sample D Fish Eggs B, D 3.84 10.7 35.9

Sample E Fish Eggs B, D 3.95 9.99 39.6

Sample F Fish Eggs B, D 3.52 9.65 36.4

All results are reported in mg/kg, with the exception of Total Solids 

ND = Not detected at the applied dilution

* Please see narrative regarding total solids results

Contact: Bonnie Lo

Date: August 25, 2015

Report Generated by: Ben Wozniak

Brooks Rand Labs, LLC

Selenium Results for Nautilus Environmental



Quality Control Summary - Preparation Blank Summary

Analyte Units Batch ID PB1 PB2 PB3 PB4 Mean StdDev eMDL

Total Se mg/kg (wet wt.) A 0.000 0.001 0.010 0.001 0.003 0.005 0.014

Total Se mg/kg (wet wt.) B 0.002 0.002 0.002 0.002 0.002 0.000 0.001

eMDL = estimated Method Detection Limit

Quality Control Summary - Certified Reference Materials

Analyte Units Batch ID CRM True Value Result Recovery

Total Se mg/kg (wet wt.) A LCS 5.000 4.429 88.6

Total Se mg/kg (wet wt.) B LCS 5.000 4.371 87.4

Total Se mg/kg (wet wt.) A DORM-3 3.30 3.124 94.7

Total Se mg/kg (wet wt.) B DORM-3 3.30 3.208 97.2

Selenium Results for Nautilus Environmental

Contact: Bonnie Lo

Date: August 25, 2015

Report Generated by: Ben Wozniak

Brooks Rand Labs, LLC



Quality Control Summary - Matrix Duplicates

Analyte Units Batch ID Sample ID Rep 1 Rep 2 Mean RPD

Total Se mg/kg (wet wt.) A F10 15.28 14.26 14.77 6.9

Total Se mg/kg (wet wt.) B F31 3.976 3.690 3.833 7.5

Total Solids % C F20 38.54 38.25 38.39 0.8

Total Solids % D F31 37.74 36.55 37.15 3.2

Total Solids % E F5 35.93 35.44 35.68 1.4

Quality Control Summary - Matrix Spike/ Matrix Spike Duplicate

Analyte Units Batch ID Sample ID MS Conc MS Result Recovery MSD Conc MSD Result Recovery RPD

Total Se mg/kg (wet wt.) A F18 4.384 6.998 88.2 4.651 7.226 88.0 0.2

Total Se mg/kg (wet wt.) B F32 5.362 8.793 87.0 5.025 8.634 89.7 3.0

Brooks Rand Labs, LLC

Selenium Results for Nautilus Environmental

Contact: Bonnie Lo

Date: August 25, 2015

Report Generated by: Ben Wozniak











[This report shall not be reproduced except in full without the written authority of the Laboratory.]

28-MAY-15

Lab Work Order #:  L1618385

Date Received:NAUTILUS ENVIRONMENTAL

8664 Commerce Court
Imperial Square Lake City
Burnaby  BC  V5A 4N7

ATTN: Bonnie Lo
FINAL REV. 2
01-JUN-15 13:31 (MT)Report Date:

Version:

Certificate of Analysis

ALS CANADA LTD     Part of the ALS Group     A Campbell Brothers Limited Company

                                                      ____________________________________________ 

Janie Lo, B.Sc.
Account Manager

ADDRESS: 8081 Lougheed Hwy, Suite 100, Burnaby, BC V5A 1W9 Canada | Phone: +1 604 253 4188 | Fax: +1 604 253 6700

Client Phone: 604-420-8773

1-JUN-2015  This report replaces and supersedes previously sent report. This report includes revised 
Cadmium results for ALS identified samples L1618385-2 and -3.

Comments:  

Job Reference: 
NOT SUBMITTEDProject P.O. #: 

1357C of C Numbers: 
Legal Site Desc: 



01-JUN-15 13:31 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L1618385 CONTD....

2PAGE of

Version: FINAL REV. 2

3

WATER

Water Water Water Water
28-MAY-15 28-MAY-15 28-MAY-15 28-MAY-15

NITRATE/SULPHA
TE

CD-TOTAL CD-DISSOLVED SE-TOTAL

L1618385-1 L1618385-2 L1618385-3 L1618385-4

15:00 15:00 15:00 15:00

Nitrate (as N) (mg/L)

Sulfate (SO4) (mg/L)

Cadmium (Cd)-Total (mg/L)

Selenium (Se)-Total (mg/L)

Dissolved Metals Filtration Location

Cadmium (Cd)-Dissolved (mg/L)

6.31

88.8

0.0000165

0.0219

FIELD

0.0000207

Anions and 
Nutrients

Total Metals

Dissolved Metals



Reference Information 01-JUN-15 13:31 (MT)

L1618385 CONTD....

3PAGE of

MET-D-CCMS-VA

MET-DIS-ICP-VA

MET-T-CCMS-VA

MET-TOT-ICP-VA

NO3-L-IC-N-VA

SE-T-CCMS-VA

SO4-IC-N-VA

Dissolved Metals in Water by CRC ICPMS

Dissolved Metals in Water by ICPOES

Total Metals in Water by CRC ICPMS

Total Metals in Water by ICPOES

Nitrate in Water by IC (Low Level)

Total Selenium in Water by CRC ICPMS

Sulfate in Water by IC

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

This analysis is carried out using procedures adapted from "Standard Methods for the Examination of Water and Wastewater" published by the 
American Public Health Association, and with procedures adapted from "Test Methods for Evaluating Solid Waste" SW-846 published by the United 
States Environmental Protection Agency (EPA).  The procedure involves filtration (EPA Method 3005A) and analysis by inductively coupled plasma - 
optical emission spectrophotometry (EPA Method 6010B).

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

This analysis is carried out using procedures adapted from "Standard Methods for the Examination of Water and Wastewater" published by the 
American Public Health Association, and with procedures adapted from "Test Methods for Evaluating Solid Waste" SW-846 published by the United 
States Environmental Protection Agency (EPA).  The procedures may involve preliminary sample treatment by acid digestion, using either hotblock or 
microwave oven (EPA Method 3005A).  Instrumental analysis is by inductively coupled plasma - optical emission spectrophotometry (EPA Method 
6010B).

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out using procedures adapted from "Standard Methods for the Examination of Water and Wastewater" published by the 
American Public Health Association, and with procedures adapted from "Test Methods for Evaluating Solid Waste" SW-846 published by the United 
States Environmental Protection Agency (EPA).  The procedures may involve preliminary sample treatment by acid digestion, using hotblock, or 
filtration (APHA 3030B&E).  Instrumental analysis is by collision cell inductively coupled plasma - mass spectrometry (modifed from EPA Method 
6020A).

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

APHA 3030B/6020A (mod)

EPA SW-846 3005A/6010B

EPA 200.2/6020A (mod)

EPA SW-846 3005A/6010B

EPA 300.1 (mod)

APHA 3030 B&E / EPA SW-846 6020A

EPA 300.1 (mod)

Method Reference** 

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

Matrix 

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

VA ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Test Method References:            

Chain of Custody Numbers:

1357

Version: FINAL REV. 2

3





[This report shall not be reproduced except in full without the written authority of the Laboratory.]

30-MAY-15

Lab Work Order #:  L1619116

Date Received:NAUTILUS ENVIRONMENTAL

8664 Commerce Court
Imperial Square Lake City
Burnaby  BC  V5A 4N7

ATTN: Bonnie Lo
FINAL   
01-JUN-15 10:39 (MT)Report Date:

Version:

Certificate of Analysis

ALS CANADA LTD     Part of the ALS Group     A Campbell Brothers Limited Company

                                                      ____________________________________________ 

Janie Lo, B.Sc.
Account Manager

ADDRESS: 8081 Lougheed Hwy, Suite 100, Burnaby, BC V5A 1W9 Canada | Phone: +1 604 253 4188 | Fax: +1 604 253 6700

Client Phone: 604-420-8773

Job Reference: 
NOT SUBMITTEDProject P.O. #: 

1359C of C Numbers: 
Legal Site Desc: 



01-JUN-15 10:39 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L1619116 CONTD....

2PAGE of

Version: FINAL   

3

WATER

Water
30-MAY-15

CA & MG

L1619116-1

09:30

Calcium (Ca)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)
66.5

24.4

Total Metals



Reference Information 01-JUN-15 10:39 (MT)

L1619116 CONTD....

3PAGE of

MET-TOT-ICP-VA Total Metals in Water by ICPOES

This analysis is carried out using procedures adapted from "Standard Methods for the Examination of Water and Wastewater" published by the 
American Public Health Association, and with procedures adapted from "Test Methods for Evaluating Solid Waste" SW-846 published by the United 
States Environmental Protection Agency (EPA).  The procedures may involve preliminary sample treatment by acid digestion, using either hotblock or 
microwave oven (EPA Method 3005A).  Instrumental analysis is by inductively coupled plasma - optical emission spectrophotometry (EPA Method 
6010B).

ALS Test Code Test Description

Water EPA SW-846 3005A/6010B

Method Reference** 

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

Matrix 

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

VA ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Test Method References:            

Chain of Custody Numbers:

1359

Version: FINAL   

3





[This report shall not be reproduced except in full without the written authority of the Laboratory.]

04-JUN-15

Lab Work Order #:  L1621985

Date Received:NAUTILUS ENVIRONMENTAL

8664 Commerce Court
Imperial Square Lake City
Burnaby  BC  V5A 4N7

ATTN: Bonnie Lo
FINAL   
05-JUN-15 16:41 (MT)Report Date:

Version:

Certificate of Analysis

ALS CANADA LTD     Part of the ALS Group     A Campbell Brothers Limited Company

                                                      ____________________________________________ 

Janie Lo, B.Sc.
Account Manager

ADDRESS: 8081 Lougheed Hwy, Suite 100, Burnaby, BC V5A 1W9 Canada | Phone: +1 604 253 4188 | Fax: +1 604 253 6700

Client Phone: 604-420-8773

Job Reference: 
NOT SUBMITTEDProject P.O. #: 

1363C of C Numbers: 
Legal Site Desc: 



05-JUN-15 16:41 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L1621985 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

3

WATER

Water Water Water Water
04-JUN-15 04-JUN-15 04-JUN-15 04-JUN-15

SITE SITE SE SITE-CD TOTAL SITE-CD 
DISSOLVED 

L1621985-1 L1621985-2 L1621985-3 L1621985-4

13:45 13:45 13:45 13:45

Nitrate (as N) (mg/L)

Sulfate (SO4) (mg/L)

Cadmium (Cd)-Total (mg/L)

Calcium (Ca)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Selenium (Se)-Total (mg/L)

Dissolved Metals Filtration Location

Cadmium (Cd)-Dissolved (mg/L)

5.24

72.0

0.0000238

56.8

19.9

0.0172

FIELD

0.0000107

Anions and 
Nutrients

Total Metals

Dissolved Metals



Reference Information

L1621985-1 Lab-Preserved for Metals.  Sample received with pH > 2 and preserved at the lab.  
Metals results may be biased low.

Qualifiers for Individual Samples Listed:

Sample Number

SITE 

Client Sample  ID       Description      

LPMB

Qualifier      

05-JUN-15 16:41 (MT)

L1621985 CONTD....

3PAGE of

MET-D-CCMS-VA

MET-T-CCMS-VA

MET-TOT-ICP-VA

NO3-L-IC-N-VA

SE-T-CCMS-VA

SO4-IC-N-VA

Dissolved Metals in Water by CRC ICPMS

Total Metals in Water by CRC ICPMS

Total Metals in Water by ICPOES

Nitrate in Water by IC (Low Level)

Total Selenium in Water by CRC ICPMS

Sulfate in Water by IC

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

This analysis is carried out using procedures adapted from "Standard Methods for the Examination of Water and Wastewater" published by the 
American Public Health Association, and with procedures adapted from "Test Methods for Evaluating Solid Waste" SW-846 published by the United 
States Environmental Protection Agency (EPA).  The procedures may involve preliminary sample treatment by acid digestion, using either hotblock or 
microwave oven (EPA Method 3005A).  Instrumental analysis is by inductively coupled plasma - optical emission spectrophotometry (EPA Method 
6010B).

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out using procedures adapted from "Standard Methods for the Examination of Water and Wastewater" published by the 
American Public Health Association, and with procedures adapted from "Test Methods for Evaluating Solid Waste" SW-846 published by the United 
States Environmental Protection Agency (EPA).  The procedures may involve preliminary sample treatment by acid digestion, using hotblock, or 
filtration (APHA 3030B&E).  Instrumental analysis is by collision cell inductively coupled plasma - mass spectrometry (modifed from EPA Method 
6020A).

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

EPA SW-846 3005A/6010B

EPA 300.1 (mod)

APHA 3030 B&E / EPA SW-846 6020A

EPA 300.1 (mod)

Method Reference** 

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

Matrix 

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

VA ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Test Method References:            

Chain of Custody Numbers:

1363

Version: FINAL   

3





[This report shall not be reproduced except in full without the written authority of the Laboratory.]

15-JUN-15

Lab Work Order #:  L1626931

Date Received:NAUTILUS ENVIRONMENTAL

8664 Commerce Court
Imperial Square Lake City
Burnaby  BC  V5A 4N7

ATTN: Bonnie Lo
FINAL   
16-JUN-15 15:42 (MT)Report Date:

Version:

Certificate of Analysis

ALS CANADA LTD     Part of the ALS Group     A Campbell Brothers Limited Company

                                                      ____________________________________________ 

Janie Lo, B.Sc.
Account Manager

ADDRESS: 8081 Lougheed Hwy, Suite 100, Burnaby, BC V5A 1W9 Canada | Phone: +1 604 253 4188 | Fax: +1 604 253 6700

Client Phone: 604-420-8773

Job Reference: 
NOT SUBMITTEDProject P.O. #: 

1365C of C Numbers: 
Legal Site Desc: 



16-JUN-15 15:42 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L1626931 CONTD....

2PAGE of

Version: FINAL   

3

WATER

Water Water Water
15-JUN-15 15-JUN-15 15-JUN-15

SITE SITE SE/CD SITE CD D

L1626931-1 L1626931-2 L1626931-3

12:30 12:30 12:30

Nitrate (as N) (mg/L)

Sulfate (SO4) (mg/L)

Cadmium (Cd)-Total (mg/L)

Calcium (Ca)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Selenium (Se)-Total (mg/L)

Dissolved Metals Filtration Location

Cadmium (Cd)-Dissolved (mg/L)

6.69

85.8

0.0000276

66.6

24.4

0.0220

FIELD

0.000583

Anions and 
Nutrients

Total Metals

Dissolved Metals



Reference Information 16-JUN-15 15:42 (MT)

L1626931 CONTD....

3PAGE of

MET-D-CCMS-VA

MET-T-CCMS-VA

MET-TOT-ICP-VA

NO3-L-IC-N-VA

SE-T-CCMS-VA

SO4-IC-N-VA

Dissolved Metals in Water by CRC ICPMS

Total Metals in Water by CRC ICPMS

Total Metals in Water by ICPOES

Nitrate in Water by IC (Low Level)

Total Selenium in Water by CRC ICPMS

Sulfate in Water by IC

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

This analysis is carried out using procedures adapted from "Standard Methods for the Examination of Water and Wastewater" published by the 
American Public Health Association, and with procedures adapted from "Test Methods for Evaluating Solid Waste" SW-846 published by the United 
States Environmental Protection Agency (EPA).  The procedures may involve preliminary sample treatment by acid digestion, using either hotblock or 
microwave oven (EPA Method 3005A).  Instrumental analysis is by inductively coupled plasma - optical emission spectrophotometry (EPA Method 
6010B).

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out using procedures adapted from "Standard Methods for the Examination of Water and Wastewater" published by the 
American Public Health Association, and with procedures adapted from "Test Methods for Evaluating Solid Waste" SW-846 published by the United 
States Environmental Protection Agency (EPA).  The procedures may involve preliminary sample treatment by acid digestion, using hotblock, or 
filtration (APHA 3030B&E).  Instrumental analysis is by collision cell inductively coupled plasma - mass spectrometry (modifed from EPA Method 
6020A).

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

EPA SW-846 3005A/6010B

EPA 300.1 (mod)

APHA 3030 B&E / EPA SW-846 6020A

EPA 300.1 (mod)

Method Reference** 

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

Matrix 

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

VA ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Test Method References:            

Chain of Custody Numbers:

1365

Version: FINAL   

3





[This report shall not be reproduced except in full without the written authority of the Laboratory.]

19-JUN-15

Lab Work Order #:  L1630121

Date Received:NAUTILUS ENVIRONMENTAL

8664 Commerce Court
Imperial Square Lake City
Burnaby  BC  V5A 4N7

ATTN: Bonnie Lo
FINAL   
22-JUN-15 15:41 (MT)Report Date:

Version:

Certificate of Analysis

ALS CANADA LTD     Part of the ALS Group     A Campbell Brothers Limited Company

                                                      ____________________________________________ 

Janie Lo, B.Sc.
Account Manager

ADDRESS: 8081 Lougheed Hwy, Suite 100, Burnaby, BC V5A 1W9 Canada | Phone: +1 604 253 4188 | Fax: +1 604 253 6700

Client Phone: 604-420-8773

Job Reference: 
NOT SUBMITTEDProject P.O. #: 

1367C of C Numbers: 
Legal Site Desc: 



22-JUN-15 15:41 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L1630121 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

3

WATER

Water Water Water
19-JUN-15 19-JUN-15 19-JUN-15

SITE SITE SE/CD SITE CD D

L1630121-1 L1630121-2 L1630121-3

14:45 14:45 14:45

Nitrate (as N) (mg/L)

Sulfate (SO4) (mg/L)

Cadmium (Cd)-Total (mg/L)

Calcium (Ca)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Selenium (Se)-Total (mg/L)

Dissolved Metals Filtration Location

Cadmium (Cd)-Dissolved (mg/L)

8.11

106

0.0000259

69.6

27.3

0.0269

FIELD

0.0000160

Anions and 
Nutrients

Total Metals

Dissolved Metals



Reference Information

L1630121-1 Lab-Preserved for Metals.  Sample received with pH > 2 and preserved at the lab.  
Metals results may be biased low.

Qualifiers for Individual Samples Listed:

Sample Number

SITE

Client Sample  ID       Description      

LPMB

Qualifier      

22-JUN-15 15:41 (MT)

L1630121 CONTD....

3PAGE of

MET-D-CCMS-VA

MET-T-CCMS-VA

NO3-L-IC-N-VA

SE-T-CCMS-VA

SO4-IC-N-VA

Dissolved Metals in Water by CRC ICPMS

Total Metals in Water by CRC ICPMS

Nitrate in Water by IC (Low Level)

Total Selenium in Water by CRC ICPMS

Sulfate in Water by IC

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out using procedures adapted from "Standard Methods for the Examination of Water and Wastewater" published by the 
American Public Health Association, and with procedures adapted from "Test Methods for Evaluating Solid Waste" SW-846 published by the United 
States Environmental Protection Agency (EPA).  The procedures may involve preliminary sample treatment by acid digestion, using hotblock, or 
filtration (APHA 3030B&E).  Instrumental analysis is by collision cell inductively coupled plasma - mass spectrometry (modifed from EPA Method 
6020A).

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

ALS Test Code Test Description

Water

Water

Water

Water

Water

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

EPA 300.1 (mod)

APHA 3030 B&E / EPA SW-846 6020A

EPA 300.1 (mod)

Method Reference** 

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

Matrix 

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

VA ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Test Method References:            

Chain of Custody Numbers:

1367

Version: FINAL   

3





[This report shall not be reproduced except in full without the written authority of the Laboratory.]

26-JUN-15

Lab Work Order #: L1633885

Date Received:NAUTILUS ENVIRONMENTAL

8664 Commerce Court
Imperial Square Lake City
Burnaby  BC  V5A 4N7

ATTN: Bonnie Lo
FINAL   
30-JUN-15 17:07 (MT)Report Date:

Version:

Certificate of Analysis

ALS CANADA LTD     Part of the ALS Group     A Campbell Brothers Limited Company

                                                      ____________________________________________ 

Janie Lo, B.Sc.
Account Manager

ADDRESS: 8081 Lougheed Hwy, Suite 100, Burnaby, BC V5A 1W9 Canada | Phone: +1 604 253 4188 | Fax: +1 604 253 6700

Client Phone: 604-420-8773

Job Reference: 
NOT SUBMITTEDProject P.O. #: 

1430C of C Numbers:
Legal Site Desc: 



30-JUN-15 17:07 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L1633885 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

4

WATER

Water Water Water
26-JUN-15 26-JUN-15 26-JUN-15

SITE SITE SE/CD SITE CD D

L1633885-1 L1633885-2 L1633885-3

17:00 17:00 17:00

Nitrate (as N) (mg/L)

Sulfate (SO4) (mg/L)

Cadmium (Cd)-Total (mg/L)

Calcium (Ca)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Selenium (Se)-Total (mg/L)

Dissolved Metals Filtration Location

Cadmium (Cd)-Dissolved (mg/L)

8.35

113

0.0000248

80.4

30.5

0.0286

FIELD

0.0000226

Anions and 
Nutrients

Total Metals

Dissolved Metals



Reference Information

L1633885-1 Lab-Preserved for Metals.  Sample received with pH > 2 and preserved at the lab.  
Metals results may be biased low.

Qualifiers for Individual Samples Listed:

Sample Number

SITE

Client Sample  ID       Description      

DLM

MS-B

Detection Limit Adjusted due to sample matrix effects.

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

Qualifiers for Individual Parameters Listed:

LPMB

Qualifier      

Description Qualifier      

30-JUN-15 17:07 (MT)

L1633885 CONTD....

3PAGE of

MET-D-CCMS-VA

MET-T-CCMS-VA

MET-TOT-ICP-VA

NO3-L-IC-N-VA

SO4-IC-N-VA

Dissolved Metals in Water by CRC ICPMS

Total Metals in Water by CRC ICPMS

Total Metals in Water by ICPOES

Nitrate in Water by IC (Low Level)

Sulfate in Water by IC

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

This analysis is carried out using procedures adapted from "Standard Methods for the Examination of Water and Wastewater" published by the 
American Public Health Association, and with procedures adapted from "Test Methods for Evaluating Solid Waste" SW-846 published by the United 
States Environmental Protection Agency (EPA).  The procedures may involve preliminary sample treatment by acid digestion, using either hotblock or 
microwave oven (EPA Method 3005A).  Instrumental analysis is by inductively coupled plasma - optical emission spectrophotometry (EPA Method 
6010B).

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

ALS Test Code Test Description

Water

Water

Water

Water

Water

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

EPA SW-846 3005A/6010B

EPA 300.1 (mod)

EPA 300.1 (mod)

Method Reference** 

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

Matrix 

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

VA ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

Test Method References:            

Chain of Custody Numbers:

1430

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L1633885-1
L1633885-1
L1633885-1
L1633885-1

Nitrate (as N)
Calcium (Ca)-Total
Magnesium (Mg)-Total
Sulfate (SO4)

DLM
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Duplicate
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description

4



Reference Information 30-JUN-15 17:07 (MT)

L1633885 CONTD....

4PAGE of

GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Version: FINAL   

4





[This report shall not be reproduced except in full without the written authority of the Laboratory.]

09-JUL-15

Lab Work Order #: L1640132

Date Received:NAUTILUS ENVIRONMENTAL

8664 Commerce Court
Imperial Square Lake City
Burnaby  BC  V5A 4N7

ATTN: Bonnie Lo
FINAL   
13-JUL-15 17:48 (MT)Report Date:

Version:

Certificate of Analysis

ALS CANADA LTD     Part of the ALS Group     A Campbell Brothers Limited Company

                                                      ____________________________________________ 

Janie Lo, B.Sc.
Account Manager

ADDRESS: 8081 Lougheed Hwy, Suite 100, Burnaby, BC V5A 1W9 Canada | Phone: +1 604 253 4188 | Fax: +1 604 253 6700

Client Phone: 604-420-8773

Job Reference: 
NOT SUBMITTEDProject P.O. #: 

1437C of C Numbers:
Legal Site Desc: 



13-JUL-15 17:48 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L1640132 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

3

WATER

WATER WATER WATER
09-JUL-15 09-JUL-15 09-JUL-15

SITE R6 SITE CD 
DISSOLVED R6

SITE CD/SE R6

L1640132-1 L1640132-2 L1640132-3

14:30 14:30 14:30

Nitrate (as N) (mg/L)

Sulfate (SO4) (mg/L)

Cadmium (Cd)-Total (mg/L)

Calcium (Ca)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Selenium (Se)-Total (mg/L)

Dissolved Metals Filtration Location

Cadmium (Cd)-Dissolved (mg/L)

9.31

126

0.0000213

90.0

33.3

0.0321

FIELD

0.0000254

Anions and 
Nutrients

Total Metals

Dissolved Metals



Reference Information

L1640132-1 Lab-Preserved for Total Metals.  Sample received with pH > 2 and preserved at the lab. 
Total Metals results may be biased low.

Qualifiers for Individual Samples Listed:

Sample Number

SITE R6

Client Sample  ID       Description      

MS-B Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Qualifiers for Individual Parameters Listed:

LPML

Qualifier      

Description Qualifier      

13-JUL-15 17:48 (MT)

L1640132 CONTD....

3PAGE of

MET-D-CCMS-VA

MET-T-CCMS-VA

MET-TOT-ICP-VA

NO3-L-IC-N-VA

SO4-IC-N-VA

Dissolved Metals in Water by CRC ICPMS

Total Metals in Water by CRC ICPMS

Total Metals in Water by ICPOES

Nitrate in Water by IC (Low Level)

Sulfate in Water by IC

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

This analysis is carried out using procedures adapted from "Standard Methods for the Examination of Water and Wastewater" published by the 
American Public Health Association, and with procedures adapted from "Test Methods for Evaluating Solid Waste" SW-846 published by the United 
States Environmental Protection Agency (EPA).  The procedures may involve preliminary sample treatment by acid digestion, using either hotblock or 
microwave oven (EPA Method 3005A).  Instrumental analysis is by inductively coupled plasma - optical emission spectrophotometry (EPA Method 
6010B).

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

ALS Test Code Test Description

Water

Water

Water

Water

Water

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

EPA SW-846 3005A/6010B

EPA 300.1 (mod)

EPA 300.1 (mod)

Method Reference** 

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

Matrix 

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

VA ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Test Method References:            

Chain of Custody Numbers:

1437

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L1640132-1Calcium (Ca)-Total MS-B

QC Samples with Qualifiers & Comments:

Matrix Spike

QC Type Description

3





[This report shall not be reproduced except in full without the written authority of the Laboratory.]

17-JUL-15

Lab Work Order #: L1644396

Date Received:NAUTILUS ENVIRONMENTAL

8664 Commerce Court
Imperial Square Lake City
Burnaby  BC  V5A 4N7

ATTN: Bonnie Lo
FINAL   
22-JUL-15 14:35 (MT)Report Date:

Version:

Certificate of Analysis

ALS CANADA LTD     Part of the ALS Group     A Campbell Brothers Limited Company

                                                      ____________________________________________ 

Janie Lo, B.Sc.
Account Manager

ADDRESS: 8081 Lougheed Hwy, Suite 100, Burnaby, BC V5A 1W9 Canada | Phone: +1 604 253 4188 | Fax: +1 604 253 6700

Client Phone: 604-420-8773

Job Reference: 
NOT SUBMITTEDProject P.O. #: 

1436C of C Numbers:
Legal Site Desc: 



22-JUL-15 14:35 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L1644396 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

4

WATER

Water Water Water
17-JUL-15 17-JUL-15 17-JUL-15

SITE R7 SITE CD/SE R7 SITE CAD R7

L1644396-1 L1644396-2 L1644396-3

13:00 13:00 13:00

Nitrate (as N) (mg/L)

Sulfate (SO4) (mg/L)

Cadmium (Cd)-Total (mg/L)

Calcium (Ca)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Selenium (Se)-Total (mg/L)

Dissolved Metals Filtration Location

Cadmium (Cd)-Dissolved (mg/L)

9.75

132

0.0000300

82.3

32.9

0.0326

FIELD

0.0000305

Anions and 
Nutrients

Total Metals

Dissolved Metals



Reference Information

L1644396-1 Lab-Preserved for Total Metals.  Sample received with pH > 2 and preserved at the lab. 
Total Metals results may be biased low.

Qualifiers for Individual Samples Listed:

Sample Number

SITE R7

Client Sample  ID       Description      

DLM

MS-B

Detection Limit Adjusted due to sample matrix effects.

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

Qualifiers for Individual Parameters Listed:

LPMB

Qualifier      

Description Qualifier      

22-JUL-15 14:35 (MT)

L1644396 CONTD....

3PAGE of

MET-D-CCMS-VA

MET-T-CCMS-VA

MET-TOT-ICP-VA

NO3-L-IC-N-VA

SO4-IC-N-VA

Dissolved Metals in Water by CRC ICPMS

Total Metals in Water by CRC ICPMS

Total Metals in Water by ICPOES

Nitrate in Water by IC (Low Level)

Sulfate in Water by IC

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

This analysis is carried out using procedures adapted from "Standard Methods for the Examination of Water and Wastewater" published by the 
American Public Health Association, and with procedures adapted from "Test Methods for Evaluating Solid Waste" SW-846 published by the United 
States Environmental Protection Agency (EPA).  The procedures may involve preliminary sample treatment by acid digestion, using either hotblock or 
microwave oven (EPA Method 3005A).  Instrumental analysis is by inductively coupled plasma - optical emission spectrophotometry (EPA Method 
6010B).

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

ALS Test Code Test Description

Water

Water

Water

Water

Water

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

EPA SW-846 3005A/6010B

EPA 300.1 (mod)

EPA 300.1 (mod)

Method Reference** 

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

Matrix 

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

VA ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

Test Method References:            

Chain of Custody Numbers:

1436

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L1644396-1
L1644396-1

Nitrate (as N)
Calcium (Ca)-Total

DLM
MS-B

QC Samples with Qualifiers & Comments:

Duplicate
Matrix Spike

QC Type Description

4



Reference Information 22-JUL-15 14:35 (MT)

L1644396 CONTD....

4PAGE of

GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Version: FINAL   

4





[This report shall not be reproduced except in full without the written authority of the Laboratory.]

31-JUL-15

Lab Work Order #: L1651420

Date Received:NAUTILUS ENVIRONMENTAL

8664 Commerce Court
Imperial Square Lake City
Burnaby  BC  V5A 4N7

ATTN: Bonnie Lo
FINAL   
05-AUG-15 13:55 (MT)Report Date:

Version:

Certificate of Analysis

ALS CANADA LTD     Part of the ALS Group     A Campbell Brothers Limited Company

                                                      ____________________________________________ 

Janie Lo, B.Sc.
Account Manager

ADDRESS: 8081 Lougheed Hwy, Suite 100, Burnaby, BC V5A 1W9 Canada | Phone: +1 604 253 4188 | Fax: +1 604 253 6700

Client Phone: 604-420-8773

Job Reference: 
NOT SUBMITTEDProject P.O. #: 

C of C Numbers:
Legal Site Desc: 



05-AUG-15 13:55 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L1651420 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

3

WATER

Water Water Water
31-JUL-15 31-JUL-15 31-JUL-15

SITE - R8 SITE - CD/SE R8 SITE - CDD R8

L1651420-1 L1651420-2 L1651420-3

Nitrate (as N) (mg/L)

Sulfate (SO4) (mg/L)

Cadmium (Cd)-Total (mg/L)

Calcium (Ca)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Selenium (Se)-Total (mg/L)

Dissolved Metals Filtration Location

Cadmium (Cd)-Dissolved (mg/L)

9.49

131

0.0000251

83.7

34.0

0.0321

FIELD

0.0000344

Anions and 
Nutrients

Total Metals

Dissolved Metals



Reference Information

L1651420-1 Lab-Preserved for Total Metals.  Sample received with pH > 2 and preserved at the lab. 
Total Metals results may be biased low.

Qualifiers for Individual Samples Listed:

Sample Number

SITE - R8

Client Sample  ID       Description      

MS-B Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Qualifiers for Individual Parameters Listed:

LPMB

Qualifier      

Description Qualifier      

05-AUG-15 13:55 (MT)

L1651420 CONTD....

3PAGE of

MET-D-CCMS-VA

MET-T-CCMS-VA

MET-TOT-ICP-VA

NO3-L-IC-N-VA

SO4-IC-N-VA

Dissolved Metals in Water by CRC ICPMS

Total Metals in Water by CRC ICPMS

Total Metals in Water by ICPOES

Nitrate in Water by IC (Low Level)

Sulfate in Water by IC

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

This analysis is carried out using procedures adapted from "Standard Methods for the Examination of Water and Wastewater" published by the 
American Public Health Association, and with procedures adapted from "Test Methods for Evaluating Solid Waste" SW-846 published by the United 
States Environmental Protection Agency (EPA).  The procedures may involve preliminary sample treatment by acid digestion, using either hotblock or 
microwave oven (EPA Method 3005A).  Instrumental analysis is by inductively coupled plasma - optical emission spectrophotometry (EPA Method 
6010B).

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

ALS Test Code Test Description

Water

Water

Water

Water

Water

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

EPA SW-846 3005A/6010B

EPA 300.1 (mod)

EPA 300.1 (mod)

Method Reference** 

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

Matrix 

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Test Method References:            

Chain of Custody Numbers:

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L1651420-1Nitrate (as N) MS-B

QC Samples with Qualifiers & Comments:

Matrix Spike

QC Type Description

3





[This report shall not be reproduced except in full without the written authority of the Laboratory.]

03-JUN-15

Lab Work Order #: L1621291

Date Received:NAUTILUS ENVIRONMENTAL

8664 Commerce Court
Imperial Square Lake City
Burnaby  BC  V5A 4N7

ATTN: Bonnie Lo
FINAL REV. 2
24-JUN-15 14:34 (MT)Report Date:

Version:

Certificate of Analysis

ALS CANADA LTD     Part of the ALS Group     A Campbell Brothers Limited Company

                                                      ____________________________________________ 

Janie Lo, B.Sc.
Account Manager

ADDRESS: 8081 Lougheed Hwy, Suite 100, Burnaby, BC V5A 1W9 Canada | Phone: +1 604 253 4188 | Fax: +1 604 253 6700

Client Phone: 604-420-8773

24-JUN-2015  This report replaces and supersedes previously sent report. This report 
includes modified Selenium results for ALS identified sample L1621291-3.

Comments: 

Job Reference: 
NOT SUBMITTEDProject P.O. #: 

1361C of C Numbers:
Legal Site Desc: 



24-JUN-15 14:34 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L1621291 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL REV. 2

4

WATER

Water Water Water Water
01-JUN-15 01-JUN-15 01-JUN-15 01-JUN-15

SITE-CD TOTAL SITE-CD 
DISSOLVED

SITE-SE SITE

L1621291-1 L1621291-2 L1621291-3 L1621291-4

19:30 19:30 19:30 19:30

Nitrate (as N) (mg/L)

Sulfate (SO4) (mg/L)

Cadmium (Cd)-Total (mg/L)

Calcium (Ca)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Selenium (Se)-Total (mg/L)

Dissolved Metals Filtration Location

Cadmium (Cd)-Dissolved (mg/L)

22.2

443

0.000716

154

54.3

0.0567

FIELD

0.000701

Anions and 
Nutrients

Total Metals

Dissolved Metals



Reference Information

L1621291-4 Lab-Preserved for Metals.  Sample received with pH > 2 and preserved at the lab.  
Metals results may be biased low.

Qualifiers for Individual Samples Listed:

Sample Number

SITE

Client Sample  ID       Description      

MS-B Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Qualifiers for Individual Parameters Listed:

LPMB

Qualifier      

Description Qualifier      

24-JUN-15 14:34 (MT)

L1621291 CONTD....

3PAGE of

MET-D-CCMS-VA

MET-T-CCMS-VA

MET-TOT-ICP-VA

NO3-L-IC-N-VA

SE-T-CCMS-VA

SO4-IC-N-VA

Dissolved Metals in Water by CRC ICPMS

Total Metals in Water by CRC ICPMS

Total Metals in Water by ICPOES

Nitrate in Water by IC (Low Level)

Total Selenium in Water by CRC ICPMS

Sulfate in Water by IC

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

This analysis is carried out using procedures adapted from "Standard Methods for the Examination of Water and Wastewater" published by the 
American Public Health Association, and with procedures adapted from "Test Methods for Evaluating Solid Waste" SW-846 published by the United 
States Environmental Protection Agency (EPA).  The procedures may involve preliminary sample treatment by acid digestion, using either hotblock or 
microwave oven (EPA Method 3005A).  Instrumental analysis is by inductively coupled plasma - optical emission spectrophotometry (EPA Method 
6010B).

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out using procedures adapted from "Standard Methods for the Examination of Water and Wastewater" published by the 
American Public Health Association, and with procedures adapted from "Test Methods for Evaluating Solid Waste" SW-846 published by the United 
States Environmental Protection Agency (EPA).  The procedures may involve preliminary sample treatment by acid digestion, using hotblock, or 
filtration (APHA 3030B&E).  Instrumental analysis is by collision cell inductively coupled plasma - mass spectrometry (modifed from EPA Method 
6020A).

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

EPA SW-846 3005A/6010B

EPA 300.1 (mod)

APHA 3030 B&E / EPA SW-846 6020A

EPA 300.1 (mod)

Method Reference** 

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

Matrix 

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

VA ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

Test Method References:            

Chain of Custody Numbers:

1361

Version: FINAL REV. 2

Applies to Sample Number(s)Parameter Qualifier

L1621291-4Sulfate (SO4) MS-B

QC Samples with Qualifiers & Comments:

Matrix Spike

QC Type Description

4



Reference Information 24-JUN-15 14:34 (MT)

L1621291 CONTD....

4PAGE of

GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Version: FINAL REV. 2

4





[This report shall not be reproduced except in full without the written authority of the Laboratory.]

15-JUN-15

Lab Work Order #:  L1626950

Date Received:NAUTILUS ENVIRONMENTAL

8664 Commerce Court
Imperial Square Lake City
Burnaby  BC  V5A 4N7

ATTN: Bonnie Lo
FINAL   
23-JUN-15 10:52 (MT)Report Date:

Version:

Certificate of Analysis

ALS CANADA LTD     Part of the ALS Group     A Campbell Brothers Limited Company

                                                      ____________________________________________ 

Janie Lo, B.Sc.
Account Manager

ADDRESS: 8081 Lougheed Hwy, Suite 100, Burnaby, BC V5A 1W9 Canada | Phone: +1 604 253 4188 | Fax: +1 604 253 6700

Client Phone: 604-420-8773

Job Reference: 
NOT SUBMITTEDProject P.O. #: 

1364C of C Numbers: 
Legal Site Desc: 



23-JUN-15 10:52 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L1626950 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

4

WATER

Water Water Water Water
15-JUN-15 10-JUN-15 10-JUN-15 10-JUN-15

SITE - AMENDED SITE - AMENDED 
SE

SITE - AMENDED 
CDT

SITE - AMENDED 
CDD

L1626950-1 L1626950-2 L1626950-3 L1626950-4

13:00 15:00 15:00 15:00

Nitrate (as N) (mg/L)

Sulfate (SO4) (mg/L)

Cadmium (Cd)-Total (mg/L)

Calcium (Ca)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Selenium (Se)-Total (mg/L)

Dissolved Metals Filtration Location

Cadmium (Cd)-Dissolved (mg/L)

22.5

460

0.000531

150

58.7

0.0507

FIELD

0.0000260

Anions and 
Nutrients

Total Metals

Dissolved Metals



Reference Information

DLM Detection Limit Adjusted due to sample matrix effects.

Qualifiers for Individual Parameters Listed:

Description Qualifier      

23-JUN-15 10:52 (MT)

L1626950 CONTD....

3PAGE of

MET-D-CCMS-VA

MET-T-CCMS-VA

MET-TOT-ICP-VA

NO3-L-IC-N-VA

SE-T-CCMS-VA

SO4-IC-N-VA

Dissolved Metals in Water by CRC ICPMS

Total Metals in Water by CRC ICPMS

Total Metals in Water by ICPOES

Nitrate in Water by IC (Low Level)

Total Selenium in Water by CRC ICPMS

Sulfate in Water by IC

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

This analysis is carried out using procedures adapted from "Standard Methods for the Examination of Water and Wastewater" published by the 
American Public Health Association, and with procedures adapted from "Test Methods for Evaluating Solid Waste" SW-846 published by the United 
States Environmental Protection Agency (EPA).  The procedures may involve preliminary sample treatment by acid digestion, using either hotblock or 
microwave oven (EPA Method 3005A).  Instrumental analysis is by inductively coupled plasma - optical emission spectrophotometry (EPA Method 
6010B).

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out using procedures adapted from "Standard Methods for the Examination of Water and Wastewater" published by the 
American Public Health Association, and with procedures adapted from "Test Methods for Evaluating Solid Waste" SW-846 published by the United 
States Environmental Protection Agency (EPA).  The procedures may involve preliminary sample treatment by acid digestion, using hotblock, or 
filtration (APHA 3030B&E).  Instrumental analysis is by collision cell inductively coupled plasma - mass spectrometry (modifed from EPA Method 
6020A).

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

EPA SW-846 3005A/6010B

EPA 300.1 (mod)

APHA 3030 B&E / EPA SW-846 6020A

EPA 300.1 (mod)

Method Reference** 

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

Matrix 

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

VA ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

Test Method References:            

Chain of Custody Numbers:

1364

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L1626950-1Nitrate (as N) DLM

QC Samples with Qualifiers & Comments:

Duplicate

QC Type Description

4



Reference Information 23-JUN-15 10:52 (MT)

L1626950 CONTD....

4PAGE of

GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Version: FINAL   

4





[This report shall not be reproduced except in full without the written authority of the Laboratory.]

26-JUN-15

Lab Work Order #: L1633891

Date Received:NAUTILUS ENVIRONMENTAL

8664 Commerce Court
Imperial Square Lake City
Burnaby  BC  V5A 4N7

ATTN: Bonnie Lo
FINAL   
07-JUL-15 09:41 (MT)Report Date:

Version:

Certificate of Analysis

ALS CANADA LTD     Part of the ALS Group     A Campbell Brothers Limited Company

                                                      ____________________________________________ 

Janie Lo, B.Sc.
Account Manager

ADDRESS: 8081 Lougheed Hwy, Suite 100, Burnaby, BC V5A 1W9 Canada | Phone: +1 604 253 4188 | Fax: +1 604 253 6700

Client Phone: 604-420-8773

Job Reference: 
NOT SUBMITTEDProject P.O. #: 

1429C of C Numbers:
Legal Site Desc: 



07-JUL-15 09:41 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L1633891 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

3

WATER

Water Water Water
26-JUN-15 26-JUN-15 26-JUN-15

SITE AMMENDED SITE AMMENDED 
SE/CD

SITE AMMENDED 
CD D

L1633891-1 L1633891-2 L1633891-3

17:00 17:00 17:00

Nitrate (as N) (mg/L)

Sulfate (SO4) (mg/L)

Cadmium (Cd)-Total (mg/L)

Calcium (Ca)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Selenium (Se)-Total (mg/L)

Dissolved Metals Filtration Location

Cadmium (Cd)-Dissolved (mg/L)

18.8

372

0.00152

127

62.6

0.0806

FIELD

0.00158

Anions and 
Nutrients

Total Metals

Dissolved Metals



Reference Information

L1633891-1 Lab-Preserved for Metals.  Sample received with pH > 2 and preserved at the lab.  
Metals results may be biased low.

Qualifiers for Individual Samples Listed:

Sample Number

SITE AMMENDED

Client Sample  ID       Description      

DLA Detection Limit adjusted for required dilution

Qualifiers for Individual Parameters Listed:

LPMB

Qualifier      

Description Qualifier      

07-JUL-15 09:41 (MT)

L1633891 CONTD....

3PAGE of

MET-D-CCMS-VA

MET-T-CCMS-VA

MET-TOT-ICP-VA

NO3-L-IC-N-VA

SO4-IC-N-VA

Dissolved Metals in Water by CRC ICPMS

Total Metals in Water by CRC ICPMS

Total Metals in Water by ICPOES

Nitrate in Water by IC (Low Level)

Sulfate in Water by IC

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

This analysis is carried out using procedures adapted from "Standard Methods for the Examination of Water and Wastewater" published by the 
American Public Health Association, and with procedures adapted from "Test Methods for Evaluating Solid Waste" SW-846 published by the United 
States Environmental Protection Agency (EPA).  The procedures may involve preliminary sample treatment by acid digestion, using either hotblock or 
microwave oven (EPA Method 3005A).  Instrumental analysis is by inductively coupled plasma - optical emission spectrophotometry (EPA Method 
6010B).

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

ALS Test Code Test Description

Water

Water

Water

Water

Water

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

EPA SW-846 3005A/6010B

EPA 300.1 (mod)

EPA 300.1 (mod)

Method Reference** 

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

Matrix 

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

VA ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Test Method References:            

Chain of Custody Numbers:

1429

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L1633891-3Cadmium (Cd)-Dissolved DLA

QC Samples with Qualifiers & Comments:

Duplicate

QC Type Description

3





[This report shall not be reproduced except in full without the written authority of the Laboratory.]

09-JUL-15

Lab Work Order #: L1640134

Date Received:NAUTILUS ENVIRONMENTAL

8664 Commerce Court
Imperial Square Lake City
Burnaby  BC  V5A 4N7

ATTN: Bonnie Lo
FINAL   
15-JUL-15 16:02 (MT)Report Date:

Version:

Certificate of Analysis

ALS CANADA LTD     Part of the ALS Group     A Campbell Brothers Limited Company

                                                      ____________________________________________ 

Janie Lo, B.Sc.
Account Manager

ADDRESS: 8081 Lougheed Hwy, Suite 100, Burnaby, BC V5A 1W9 Canada | Phone: +1 604 253 4188 | Fax: +1 604 253 6700

Client Phone: 604-420-8773

Job Reference: 
NOT SUBMITTEDProject P.O. #: 

1438C of C Numbers:
Legal Site Desc: 



15-JUL-15 16:02 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L1640134 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

4

WATER

Water Water Water
09-JUL-15 09-JUL-15 09-JUL-15

SITE AMMENDED 
R5

SITE CD 
DISSOLVED 

AMMENDED R5

SITE CD/SE 
AMMENDED R5

L1640134-1 L1640134-2 L1640134-3

14:30 14:30 14:30

Nitrate (as N) (mg/L)

Sulfate (SO4) (mg/L)

Cadmium (Cd)-Total (mg/L)

Calcium (Ca)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Selenium (Se)-Total (mg/L)

Dissolved Metals Filtration Location

Cadmium (Cd)-Dissolved (mg/L)

20.3

409

0.00113

142

58.2

0.0960

FIELD

0.00121

Anions and 
Nutrients

Total Metals

Dissolved Metals



Reference Information

L1640134-1 Lab-Preserved for Total Metals.  Sample received with pH > 2 and preserved at the lab. 
Total Metals results may be biased low.

Qualifiers for Individual Samples Listed:

Sample Number

SITE AMMENDED R5

Client Sample  ID       Description      

DLM

MS-B

Detection Limit Adjusted due to sample matrix effects.

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

Qualifiers for Individual Parameters Listed:

LPMB

Qualifier      

Description Qualifier      

15-JUL-15 16:02 (MT)

L1640134 CONTD....

3PAGE of

MET-D-CCMS-VA

MET-T-CCMS-VA

MET-TOT-ICP-VA

NO3-L-IC-N-VA

SO4-IC-N-VA

Dissolved Metals in Water by CRC ICPMS

Total Metals in Water by CRC ICPMS

Total Metals in Water by ICPOES

Nitrate in Water by IC (Low Level)

Sulfate in Water by IC

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

This analysis is carried out using procedures adapted from "Standard Methods for the Examination of Water and Wastewater" published by the 
American Public Health Association, and with procedures adapted from "Test Methods for Evaluating Solid Waste" SW-846 published by the United 
States Environmental Protection Agency (EPA).  The procedures may involve preliminary sample treatment by acid digestion, using either hotblock or 
microwave oven (EPA Method 3005A).  Instrumental analysis is by inductively coupled plasma - optical emission spectrophotometry (EPA Method 
6010B).

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

ALS Test Code Test Description

Water

Water

Water

Water

Water

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

EPA SW-846 3005A/6010B

EPA 300.1 (mod)

EPA 300.1 (mod)

Method Reference** 

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

Matrix 

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

VA ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

Test Method References:            

Chain of Custody Numbers:

1438

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L1640134-1
L1640134-1

Nitrate (as N)
Calcium (Ca)-Total

DLM
MS-B

QC Samples with Qualifiers & Comments:

Duplicate
Matrix Spike

QC Type Description

4



Reference Information 15-JUL-15 16:02 (MT)

L1640134 CONTD....

4PAGE of

GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Version: FINAL   

4





[This report shall not be reproduced except in full without the written authority of the Laboratory.]

17-JUL-15

Lab Work Order #: L1644397

Date Received:NAUTILUS ENVIRONMENTAL

8664 Commerce Court
Imperial Square Lake City
Burnaby  BC  V5A 4N7

ATTN: Bonnie Lo
FINAL   
27-JUL-15 15:59 (MT)Report Date:

Version:

Certificate of Analysis

ALS CANADA LTD     Part of the ALS Group     A Campbell Brothers Limited Company

                                                      ____________________________________________ 

Janie Lo, B.Sc.
Account Manager

ADDRESS: 8081 Lougheed Hwy, Suite 100, Burnaby, BC V5A 1W9 Canada | Phone: +1 604 253 4188 | Fax: +1 604 253 6700

Client Phone: 604-420-8773

Job Reference: 
NOT SUBMITTEDProject P.O. #: 

1435C of C Numbers:
Legal Site Desc: 



27-JUL-15 15:59 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L1644397 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

4

WATER

Water Water Water
17-JUL-15 17-JUL-15 17-JUL-15

SITE AMENDED 
R6

SITE AMENDED 
CD/SE R6

SITE AMENDED 
CAD R6

L1644397-1 L1644397-2 L1644397-3

13:00 13:00 13:00

Nitrate (as N) (mg/L)

Sulfate (SO4) (mg/L)

Cadmium (Cd)-Total (mg/L)

Calcium (Ca)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Selenium (Se)-Total (mg/L)

Dissolved Metals Filtration Location

Cadmium (Cd)-Dissolved (mg/L)

21.7

444

0.000785

159

62.4

0.0627

FIELD

0.000931

Anions and 
Nutrients

Total Metals

Dissolved Metals



Reference Information

L1644397-1 Lab-Preserved for Total Metals.  Sample received with pH > 2 and preserved at the lab. 
Total Metals results may be biased low.

Qualifiers for Individual Samples Listed:

Sample Number

SITE AMENDED R6

Client Sample  ID       Description      

DLM Detection Limit Adjusted due to sample matrix effects.

Qualifiers for Individual Parameters Listed:

LPML

Qualifier      

Description Qualifier      

27-JUL-15 15:59 (MT)

L1644397 CONTD....

3PAGE of

MET-D-CCMS-VA

MET-T-CCMS-VA

MET-TOT-ICP-VA

NO3-L-IC-N-VA

SO4-IC-N-VA

Dissolved Metals in Water by CRC ICPMS

Total Metals in Water by CRC ICPMS

Total Metals in Water by ICPOES

Nitrate in Water by IC (Low Level)

Sulfate in Water by IC

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

This analysis is carried out using procedures adapted from "Standard Methods for the Examination of Water and Wastewater" published by the 
American Public Health Association, and with procedures adapted from "Test Methods for Evaluating Solid Waste" SW-846 published by the United 
States Environmental Protection Agency (EPA).  The procedures may involve preliminary sample treatment by acid digestion, using either hotblock or 
microwave oven (EPA Method 3005A).  Instrumental analysis is by inductively coupled plasma - optical emission spectrophotometry (EPA Method 
6010B).

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

ALS Test Code Test Description

Water

Water

Water

Water

Water

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

EPA SW-846 3005A/6010B

EPA 300.1 (mod)

EPA 300.1 (mod)

Method Reference** 

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

Matrix 

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

VA ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

Test Method References:            

Chain of Custody Numbers:

1435

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L1644397-2
L1644397-1

Cadmium (Cd)-Total
Nitrate (as N)

DLM
DLM

QC Samples with Qualifiers & Comments:

Duplicate
Duplicate

QC Type Description

4



Reference Information 27-JUL-15 15:59 (MT)

L1644397 CONTD....

4PAGE of

GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Version: FINAL   

4





[This report shall not be reproduced except in full without the written authority of the Laboratory.]

31-JUL-15

Lab Work Order #: L1651428

Date Received:NAUTILUS ENVIRONMENTAL

8664 Commerce Court
Imperial Square Lake City
Burnaby  BC  V5A 4N7

ATTN: Bonnie Lo
FINAL   
06-AUG-15 15:27 (MT)Report Date:

Version:

Certificate of Analysis

ALS CANADA LTD     Part of the ALS Group     A Campbell Brothers Limited Company

                                                      ____________________________________________ 

Janie Lo, B.Sc.
Account Manager

ADDRESS: 8081 Lougheed Hwy, Suite 100, Burnaby, BC V5A 1W9 Canada | Phone: +1 604 253 4188 | Fax: +1 604 253 6700

Client Phone: 604-420-8773

Job Reference: 
NOT SUBMITTEDProject P.O. #: 

C of C Numbers:
Legal Site Desc: 



06-AUG-15 15:27 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L1651428 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

3

WATER

Water Water Water
31-JUL-15 31-JUL-15 31-JUL-15

SITE - AMENDED 
R7

SITE - AMENDED 
CD/SE R7

SITE - AMENDED 
CDD R7

L1651428-1 L1651428-2 L1651428-3

Nitrate (as N) (mg/L)

Sulfate (SO4) (mg/L)

Cadmium (Cd)-Total (mg/L)

Calcium (Ca)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Selenium (Se)-Total (mg/L)

Dissolved Metals Filtration Location

Cadmium (Cd)-Dissolved (mg/L)

21.2

469

0.0000903

165

62.1

0.0542

FIELD

0.0000941

Anions and 
Nutrients

Total Metals

Dissolved Metals



Reference Information

L1651428-1 Lab-Preserved for Total Metals.  Sample received with pH > 2 and preserved at the lab. 
Total Metals results may be biased low.

Qualifiers for Individual Samples Listed:

Sample Number

SITE - AMENDED R7

Client Sample  ID       Description      

MS-B Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Qualifiers for Individual Parameters Listed:

LPMB

Qualifier      

Description Qualifier      

06-AUG-15 15:27 (MT)

L1651428 CONTD....

3PAGE of

MET-D-CCMS-VA

MET-T-CCMS-VA

MET-TOT-ICP-VA

NO3-L-IC-N-VA

SO4-IC-N-VA

Dissolved Metals in Water by CRC ICPMS

Total Metals in Water by CRC ICPMS

Total Metals in Water by ICPOES

Nitrate in Water by IC (Low Level)

Sulfate in Water by IC

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

This analysis is carried out using procedures adapted from "Standard Methods for the Examination of Water and Wastewater" published by the 
American Public Health Association, and with procedures adapted from "Test Methods for Evaluating Solid Waste" SW-846 published by the United 
States Environmental Protection Agency (EPA).  The procedures may involve preliminary sample treatment by acid digestion, using either hotblock or 
microwave oven (EPA Method 3005A).  Instrumental analysis is by inductively coupled plasma - optical emission spectrophotometry (EPA Method 
6010B).

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

ALS Test Code Test Description

Water

Water

Water

Water

Water

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

EPA SW-846 3005A/6010B

EPA 300.1 (mod)

EPA 300.1 (mod)

Method Reference** 

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

Matrix 

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Test Method References:            

Chain of Custody Numbers:

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L1651428-1Nitrate (as N) MS-B

QC Samples with Qualifiers & Comments:

Matrix Spike

QC Type Description

3





[This report shall not be reproduced except in full without the written authority of the Laboratory.]

07-AUG-15

Lab Work Order #: L1654622

Date Received:NAUTILUS ENVIRONMENTAL

8664 Commerce Court
Imperial Square Lake City
Burnaby  BC  V5A 4N7

ATTN: Bonnie Lo
FINAL   
12-AUG-15 14:36 (MT)Report Date:

Version:

Certificate of Analysis

ALS CANADA LTD     Part of the ALS Group     A Campbell Brothers Limited Company

                                                      ____________________________________________ 

Janie Lo, B.Sc.
Account Manager

ADDRESS: 8081 Lougheed Hwy, Suite 100, Burnaby, BC V5A 1W9 Canada | Phone: +1 604 253 4188 | Fax: +1 604 253 6700

Client Phone: 604-420-8773

Job Reference: 
NOT SUBMITTEDProject P.O. #: 

C of C Numbers:
Legal Site Desc: 



12-AUG-15 14:36 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L1654622 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   
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WATER

Water Water Water
07-AUG-15 07-AUG-15 07-AUG-15

SITE - AMENDED 
R8

SITE - AMENDED 
CD/SE R8

SITE - AMENDED 
CDD R8

L1654622-1 L1654622-2 L1654622-3

Nitrate (as N) (mg/L)

Sulfate (SO4) (mg/L)

Cadmium (Cd)-Total (mg/L)

Calcium (Ca)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Selenium (Se)-Total (mg/L)

Dissolved Metals Filtration Location

Cadmium (Cd)-Dissolved (mg/L)

20.0

433

0.000614

161

64.8

0.0574

FIELD

0.000650

Anions and 
Nutrients

Total Metals

Dissolved Metals



Reference Information

L1654622-1 Lab-Preserved for Total Metals.  Sample received with pH > 2 and preserved at the lab. 
Total Metals results may be biased low.

Qualifiers for Individual Samples Listed:

Sample Number

SITE - AMENDED R8

Client Sample  ID       Description      

DLA

MB-LOR

Detection Limit adjusted for required dilution

Method Blank exceeds ALS DQO. Limits of Reporting have been adjusted for samples with positive hits below 5x blank level.

Qualifiers for Individual Parameters Listed:

LPMB

Qualifier      

Description Qualifier      

12-AUG-15 14:36 (MT)

L1654622 CONTD....

3PAGE of

MET-D-CCMS-VA

MET-T-CCMS-VA

MET-TOT-ICP-VA

NO3-L-IC-N-VA

SO4-IC-N-VA

Dissolved Metals in Water by CRC ICPMS

Total Metals in Water by CRC ICPMS

Total Metals in Water by ICPOES

Nitrate in Water by IC (Low Level)

Sulfate in Water by IC

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

This analysis is carried out using procedures adapted from "Standard Methods for the Examination of Water and Wastewater" published by the 
American Public Health Association, and with procedures adapted from "Test Methods for Evaluating Solid Waste" SW-846 published by the United 
States Environmental Protection Agency (EPA).  The procedures may involve preliminary sample treatment by acid digestion, using either hotblock or 
microwave oven (EPA Method 3005A).  Instrumental analysis is by inductively coupled plasma - optical emission spectrophotometry (EPA Method 
6010B).

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

ALS Test Code Test Description

Water

Water

Water

Water

Water

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

EPA SW-846 3005A/6010B

EPA 300.1 (mod)

EPA 300.1 (mod)

Method Reference** 

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

Matrix 

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Test Method References:            

Chain of Custody Numbers:

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L1654622-2
L1654622-2
L1654622-2

Cadmium (Cd)-Total
Selenium (Se)-Total
Cadmium (Cd)-Total

DLA
DLA
MB-LOR

QC Samples with Qualifiers & Comments:

Duplicate
Duplicate
Method Blank

QC Type Description
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Sampled Time
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.
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WATER

15-JUN-15 15-JUN-15

DECHLOR SITE AMENDED

L1626954-1 L1626954-2

13:00 13:00

Hardness (as CaCO3) (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (mg/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (mg/L)

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (mg/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Phosphorus (P)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (mg/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

7.74 631

0.0463 0.0040

<0.00010 0.00012

0.00011 0.00016

0.00268 0.0894

<0.00010 <0.00010

<0.000050 <0.000050

<0.010 <0.010

0.0000055 0.000487

2.83 153

<0.00010 0.00018

<0.00010 <0.00010

0.00074 <0.00050

<0.030 <0.030

<0.000050 <0.000050

<0.0050 0.0105

0.16 60.1

0.00052 0.00020

0.000193 0.000861

<0.00050 0.00060

<0.30 <0.30

<2.0 <2.0

<0.000050 0.0572

1.42 1.68

<0.000010 <0.000010

4.5 30.1

0.00976 0.139

<0.00010 <0.00010

<0.00010 <0.00010

<0.010 <0.010

0.000019 0.00108

<0.00050 <0.00050

<0.0030 0.0032

Physical Tests

Total Metals



Reference Information

DLA

MS-B

Detection Limit adjusted for required dilution

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

Qualifiers for Individual Parameters Listed:

Description Qualifier      

22-JUN-15 11:33 (MT)

L1626954 CONTD....
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HARDNESS-CALC-VA

MET-T-CCMS-VA

MET-TOT-ICP-VA

Hardness

Total Metals in Water by CRC ICPMS

Total Metals in Water by ICPOES

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

This analysis is carried out using procedures adapted from "Standard Methods for the Examination of Water and Wastewater" published by the 
American Public Health Association, and with procedures adapted from "Test Methods for Evaluating Solid Waste" SW-846 published by the United 
States Environmental Protection Agency (EPA).  The procedures may involve preliminary sample treatment by acid digestion, using either hotblock or 
microwave oven (EPA Method 3005A).  Instrumental analysis is by inductively coupled plasma - optical emission spectrophotometry (EPA Method 
6010B).

ALS Test Code Test Description

Water

Water

Water

APHA 2340B

EPA 200.2/6020A (mod)

EPA SW-846 3005A/6010B

Method Reference** 

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

Matrix 

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

VA ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Test Method References:            

Chain of Custody Numbers:

1366

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L1626954-1, -2
L1626954-1, -2
L1626954-1, -2
L1626954-1, -2
L1626954-1, -2
L1626954-1, -2

Beryllium (Be)-Total
Iron (Fe)-Total
Silicon (Si)-Total
Copper (Cu)-Total
Manganese (Mn)-Total
Strontium (Sr)-Total

DLA
MS-B
MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Duplicate
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description
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WATER

Water Water
14-AUG-15 14-AUG-15

DECHLOR SITE (0727) 
UNAMENDED

L1659500-1 L1659500-2

Hardness (as CaCO3) (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (mg/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (mg/L)

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (mg/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Phosphorus (P)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (mg/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

7.10 347

0.0450 0.0037

<0.00010 0.00011

0.00018 0.00017

0.00238 0.0924

<0.00010 <0.00010

<0.000050 <0.000050

<0.010 <0.010

0.0000051 0.0000219

2.59 84.5

<0.00010 0.00017

<0.00010 <0.00010

0.00082 <0.00050

<0.030 <0.030

<0.000050 <0.000050

<0.0050 0.0156

0.15 33.0

0.00197 0.00049

0.000180 0.000877

<0.00050 <0.00050

<0.30 <0.30

<2.0 <2.0

<0.000050 0.0326

1.44 2.10

<0.000010 <0.000010

4.4 <2.0

0.00779 0.127

<0.00010 <0.00010

<0.00010 <0.00010

<0.010 <0.010

0.000020 0.00158

<0.00050 <0.00050

<0.0030 <0.0030

Physical Tests

Total Metals



Reference Information 21-AUG-15 12:27 (MT)

L1659500 CONTD....
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HARDNESS-CALC-VA

MET-T-CCMS-VA

MET-TOT-ICP-VA

Hardness

Total Metals in Water by CRC ICPMS

Total Metals in Water by ICPOES

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

This analysis is carried out using procedures adapted from "Standard Methods for the Examination of Water and Wastewater" published by the 
American Public Health Association, and with procedures adapted from "Test Methods for Evaluating Solid Waste" SW-846 published by the United 
States Environmental Protection Agency (EPA).  The procedures may involve preliminary sample treatment by acid digestion, using either hotblock or 
microwave oven (EPA Method 3005A).  Instrumental analysis is by inductively coupled plasma - optical emission spectrophotometry (EPA Method 
6010B).

ALS Test Code Test Description

Water

Water

Water

APHA 2340B

EPA 200.2/6020A (mod)

EPA SW-846 3005A/6010B

Method Reference** 

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

Matrix 

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Test Method References:            

Chain of Custody Numbers:

Version: FINAL   
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Amphibian Pilot Study 
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Burnaby, BC 
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January 21, 2016 

 
Memo: Pilot toxicity testing using Lithobates pipiens  

 

To Cait Good From    Bonnie Lo, James Elphick 
Affiliation Teck Coal Ltd.  Tel   604-420-8773 

e-mail Cait.Good@teck.com   e-mail  bonnie@nautilusenvironmental.com 
james@nautilusenvironmental.com 

 

Background 
 
As outlined in the Regional Aquatic Effects Monitoring Program (RAEMP) Approval 
Letter (November 14, 2014), the BC Ministry of Environment has requested that Teck 
Coal Ltd. (Teck) investigate the effects of nitrate on amphibians, invertebrates and early 
life stage rainbow trout in site water.  With respect to amphibians, testing should be a 
long-term test, encompassing metamorphosis of the organisms and use a representative 
species.  In addition, Permit 107517 under section 9.8.1, requires Teck to develop and 
implement a toxicity testing program specifically to assess sulphate at high hardness 
concentration which is to include fathead minnows and other sensitive species 
including amphibians, trout, water fleas etc. Currently, a standardized method for 
assessing toxicity in amphibians is under development by Environment Canada (EC).  
The exposures conducted by EC, have primarily focused on testing using the leopard 
frog, Lithobates pipiens (formerly called Rana pipiens).  EC identified L. pipiens a suitable 
species in part, due to its relevance to a wide range of Canadian environments.   
 
While EC has made significant progress in methodological development, some 
elements require further refinement (Lo et al. 2014).  Therefore, prior to undertaking 
amphibian testing as specified by the RAEMP letter and Permit 107517, method 
development based on the draft EC methods was undertaken to ensure that amphibian 
testing can be conducted in a reliable manner.  During this preliminary phase of testing, 
practical details (e.g., organism source, feeding regime, etc.) were evaluated.  As part of 
this method development, organisms were exposed to nitrate and sulphate, thus 
providing some preliminary information regarding the sensitivity of L. pipiens tadpoles 
to these compounds under chronic exposure conditions. These range-finding results 
will help in establishing appropriate test concentrations for definitive tests with this 
species. 
  

mailto:Nick.Manklow@teck.com
mailto:bonnie@nautilusenvironmental.com


 2 

Methods 
 
Testing conditions were adapted from draft methodology described by EC (Lo et al., 
2014).  Tadpoles in the early stages of pre-metamorphosis (Gosner stage 27) were 
exposed to five treatments of nitrate (3.3, 10, 30, 90, 270, mg/L as NO3-N).  The 
exposure continued until >70% of control tadpoles reached the onset of metamorphosis 
(Gosner stage 42).  In addition to survival, non-lethal growth and development 
endpoints were recorded (weight, snout to vent length, length and developmental 
stage).  The laboratory control and dilution water consisted of dechlorinated municipal 
tap water; however, a second water type, reconstituted hard water, was also tested to 
assess whether water hardness would impact the growth and development of L. pipiens.  
The water hardness was approximately 10 mg/L for the laboratory control water and 
180 mg/L (as CaCO3) for the hard water treatment.  
 
Two concentrations of sulphate, 500 and 1000 mg/L, were also tested. The sulphate 
treatments consisted of dechlorinated municipal tap water amended with calcium and 
magnesium sulphates at a ratio of 2.6 Ca: 1 Mg (on a mass basis). The hardness of these 
two treatments was approximately 569 mg/L for the 500 mg/L sulphate and 1106 
mg/L for the 1000 mg/L sulphate treatment. 
 
Laboratory control, hard water and nitrate treatments were tested in triplicate while 
sulphate was tested in duplicate as a result of a shortage of test organisms of the correct 
life stage. Treatment waters were measured for nitrate or sulphate three times during 
exposure.  
 
Dunnet’s method was used to compare growth and development results to the control 
using JMP (SAS, 2015).  The Spearman Karber model was used to estimate a LC50 value 
for nitrate and linear regression was used to estimate an LC20 value. The point 
estimates were calculated using CETIS (Tidepool Scientific Software, 2013).   
 
Results and Discussion 
 
The results of the tests are summarized in Table 1. Mean (± standard deviation) control 
survival was 96.7 ± 5.8% and the average time to metamorphosis was 44.2 ± 4.0 days. 
The number of days to metamorphosis was similar to the results from various 
exposures conducted by EC using L. pipiens tadpoles. Thus, the organism supply, 
control water type, feeding regime, and other test methods employed in the trial were 
suitable to produce viable control performance of this species. 
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Exposure to reconstituted hard water resulted in a statistically significant decrease (p-
value of 0.047) in survival when compared to laboratory water (83.3% in hard water 
compared to 96.7% in dechlorinated municipal water); however, this difference was not 
large and the rate of survival (i.e., 83.3%) met the performance criterion for control 
performance as well.  Hard water also resulted in a statistically significant increase in 
the mean number of days to metamorphosis (51.6 ± 1.1 days for hard water and 44.2 ± 
4.0 days for dechlorinated municipal water). Significant differences in growth endpoints 
were not observed between the two water types.  
 
The LC50 (with 95% confidence limits) for nitrate in laboratory control water was 28.8 
(21.7 – 35.3) mg/L NO3- N, and the LC20 was 19.2 (11.5-24.6) mg/L NO3-N.  For growth 
and developmental endpoints, the 11.7 and 35.1 mg/L NO3- N did not produce 
statistically significant adverse effects relative to the control exposure.  The effect level 
presented here is relevant to very soft water associated with the laboratory control, and 
may not be relevant to higher hardness water associated with the Elk Valley. 
 
Survival rates in the 500 and 1000 mg/L sulphate treatments were 75.0 ± 7.1 and 90.0 ± 
14.1%, respectively. The growth and development endpoints of tadpoles was not 
significantly different between 1000 mg/L sulphate and the control, suggesting that 
adverse effects are not expected at sulphate concentrations up to 1000 mg/L.   
 
Table 1.  Results of Lithobates pipiens tadpole exposures. 
 

  

Treatment  
Survival  

(%) 
Days to 

metamorphosis  
Length 
(mm) 

Snout to 
Vent length 

(mm) 

Wet weight 
(g) 

 
Control 96.7 ± 5.8 44.2 ± 4.0 48.8 ± 2.9 16.1 ± 0.1 0.65 ± 0.06 

 
Hard Water 83.3 ± 5.8 51.6 ±  1.1 45.3 ±  2.2 15.1 ±  0.8 0.58 ±  0.05 

       Nitrate  4.2 100.0 ± 0.0 43.3 ± 2.9 46.2 ± 1.4 15.1 ± 0.6 0.63 ± 0.03 

(mg/L as N) 11.7 93.3 ± 5.8 45.4 ± 2.1 46.1 ± 2.1 15.5 ± 0.8 0.63 ± 0.07 

 
35.1 36.7 ± 5.8 28.8 ± 24.1 47.4 ± 2.9 17.1 ± 2.2 0.71 ± 0.11 

 
87.7 0.0 ± 0.0         

 
289 0.0 ± 0.0         

       Sulphate  531 75.0 ± 7.1 46.4 ± 2.8 40.7 ± 2.2 13.6 ± 0.6 0.47 ± 0.06 

 (mg/L) 1047 90.0 ± 14.1 41.0 ± 1.3 44.8 ± 0.5 14.9 ± 0.7 0.57 ± 0.02 
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The results of this preliminary study suggest that testing conditions used in this 
exposure (e.g., organism source and transportation, handling practices, temperature, 
feeding regimes, water renewals) were suitable for testing with this species and are 
appropriate for future exposures. The difference in survival and time to metamorphosis 
between hard water and the laboratory control treatments suggest that if future testing 
is conducted using high hardness site water, a laboratory water of similar hardness 
and/or a site reference control should also be tested to serve as a representative 
benchmark for organism performance, although subsequent tests may show that the 
difference observed between waters types in the present test related to random 
variability, rather than being a real effect.  
 
References 
 
JMP, Version 12. SAS Institute Inc., Cary, NC, 1989-2015.  
 
Lo, BP, Van der Vliet L, Elphick, JR, Marlatt, VL, Jackman, P, Trudeau, VL, Taylor, L. 

2014. Update on development of a standardized amphibian test method 
using Lithobates spp. 41st Annual Aquatic Toxicity workshop: September 28-
October 1, 2014, Ottawa, ON. Platform presentation 

 
Tidepool Scientific Software. 2013. CETIS comprehensive environmental toxicity 

information system, version 1.8.7.16 Tidepool Scientific Software, McKinleyville, 
CA. 222 pp. 

 



 

 

 
 

 

Golder Associates Ltd. 
102, 2535 - 3rd Avenue S.E. 
Calgary, Alberta, T2A 7W5 
Canada 
T: +1 (403) 299 5600 

  

 
 


	Teck Technical Report Overview 2015 Chronic Toxicity Testing Program - May 7 2018
	INTERPRETIVE REPORT 2015 Chronic Toxicity Testing
	1.0 Introduction
	1.1 Context and Background
	1.2 Objectives
	1.3 Report Organization

	2.0 Quarterly and Semi-Annual Testing
	2.1 Overview
	2.2 Methods
	2.2.1 Field
	2.2.2 Laboratory
	2.2.3 Data Analysis

	2.3 Results
	2.3.1 Quality Assurance/Quality Control
	2.3.2 Evaluation of Organism Performance
	2.3.3 Test Results
	2.3.4 Concentration-Response Analysis

	2.4 Summary
	2.5 Uncertainty Assessment
	2.6 Recommendations

	3.0 Site Performance Objective Mixture Study
	3.1 Overview
	3.2 Methods
	3.2.1 Field
	3.2.2 Laboratory
	3.2.3 Data Analysis

	3.3 Results
	3.3.1 Quality Assurance/Quality Control
	3.3.2 Evaluation of Control and Reference Performance
	3.3.3 Test Results

	3.4 Summary
	3.5 Uncertainty Assessment
	3.6 Recommendations

	4.0 Westslope Cutthroat trout Gamete Study
	4.1 Overview
	4.2 Methods
	4.2.1 Field
	4.2.2 Laboratory
	4.2.3 Data Analysis

	4.3 Results
	4.3.1 Quality Assurance/Quality Control
	4.3.2 Test Results

	4.4 Summary
	4.5 Uncertainty Assessment
	4.6 Recommendations

	5.0 Amphibian Pilot Study
	5.1 Overview
	5.2 Methods
	5.2.1 Data Analysis

	5.3 Results
	5.4 Summary
	5.5 Recommendations

	6.0 Closure
	7.0 References
	APPENDIX A
	Summary of Legal Requirements for Chronic Toxicity Testing

	APPENDIX B
	Nautilus Reports - Quarterly and Semi-Annual Toxicity Testing
	Section B-1: 1st Quarter 2015 Results
	Section B-2: 2nd Quarter 2015 Results
	Section B-3: 3rd Quarter 2015 Results
	Section B-4: 4th Quarter 2015 Results
	Section B-5: 2nd Quarter 2015 Line Creek Operation Samples
	Section B-6: 4th Quarter 2015 Line Creek Operation Samples


	APPENDIX C
	Fathead Minnow Toxicity Identification Evaluation

	APPENDIX D
	Concentration-Response Analysis

	APPENDIX E
	Site Performance Objectives Mixture Toxicity Testing

	APPENDIX F
	Fording River Westslope Cutthroat Trout Gamete Study

	APPENDIX G
	Amphibian Pilot Study





