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Poseidon Water Acute Salinity Tolerance Draft Test Results
Test IDs: 1502-S025, S026 and 1503-S014, S015 February/March 2015

INTRODUCTION
Acute survival bioassay screening tests were conducted to determine the sensitivity of two

marine organisms to salinity increases above ambient seawater levels. Testing was performed
to satisfy acute salinity tolerance requirements described in the Poseidon Resources
[Channelside] LP (Poseidon), Carlsbad Desalination Project permit that was adopted in 2006
(Order No. R9-2006-0065).

Poseidon has contracted with Nautilus Environmental (Nautilus) to conduct the salinity studies.
Acute testing was conducted using the mysid shrimp (Americamysis bahia), and Pacific
topsmelt (Atherinops affinis) at Nautilus in San Diego, California in February and March, 2015.
This round of testing was performed as confirmation of results from previous salinity-related
toxicity threshold studies conducted by Weston Solutions, Inc. in 2007.

MATERIALS AND METHODS
Test Material

Test material consisted of hypersaline brine (HSB) prepared at Nautilus using methods
described in United States Environmental Protection Agency (USEPA) protocols. Briefly,
natural seawater collected from the intake at Scripps Institution of Oceanography (SIO) was
filtered through a 20-um in-line filter. Filtered seawater was then partially frozen in a -20
degrees Celsius (°C) freezer overnight. The remaining liquid (now concentrated in salinity) was
decanted from the ice, which is composed mainly of fresh water. The HSB used for this study
was approximately twice the salinity of ambient seawater. HSB was added to natural seawater
to achieve the desired salinity test concentrations.

Acute Screening Bioassay

The study was performed in accordance with the United States Environmental Protection
Agency (USEPA) protocol “Methods for Measuring the Acute Toxicity of Effluents and Receiving
Waters to Freshwater and Marine Organisms” (EPA/821/R-02/012, October 2002). Test
methods are summarized in Table 1. All test parameters were equal for both species unless
otherwise specified in the table.
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Poseidon Water Acute Salinity Tolerance Draft Test Results
Test IDs: 1502-S025, S026 and 1503-S014, S015 February/March 2015

Table 1. Acute Test Specifications

Test Organisms, Age: Americamysis bahia (mysid shrimp), 4-5 days old at initiation
Atherinops affinis (Pacific topsmelt), 12-15 days old at initiation
Test Period: Mysid Tests: 02/05/2015, 15:45 to 02/09/2015, 13:50

03/03/2015, 15:45 to 03/07/2015, 14:30
Topsmelt Tests: 02/10/2015, 13:40 to 02/14/2015, 11:50
03/05/2015, 15:50 to 03/09/2015, 14:40

Test Organism Source: Aquatic Biosystems, Inc. (Fort Collins, Colorado)
Organism Acclimation: Acclimated to laboratory seawater (source: Scripps Institution of
Oceanography intake, held at Nautilus in a laboratory flow-through

system with a 20-um in-line fiber filter and a chiller unit). Salinity
approximately 33 parts per thousand (ppt).

Protocol: USEPA Acute Manual (EPA/821/R-02/012, 2002)
96-hr static-renewal test; 80% test solution renewal at 48 hours

Control Water: Lab Control: laboratory seawater

Brine Control: hypersaline brine and de-ionized (DI) water were
added to natural seawater at the highest brine volume tested

Aeration: None

Test Concentrations: February: 38, 40, 42, and 44 ppt, plus lab and brine controls
March: 40, 42, 43, and 44 ppt, plus lab and brine controls

Number of Replicates, 6 replicates, 5 animals per replicate
Organisms per Replicate:

Test Temperature: Mysid Tests: 25 +1 °C
Topsmelt Tests: 20 +1 °C

Feeding: Mysid Tests: Artemia nauplii, twice daily
Topsmelt Tests: Artemia nauplii, once daily

Test Acceptability: Mean survival must be 90% or greater in the control

Statistical Analysis Software: GraphPad Prism, v. 4.02 and CETIS version 1.8.7.20

Data Analysis and Reporting

Toxicity test responses were statistically evaluated using the Comprehensive Environmental
Toxicity Information System™ (CETIS) program by Tidepool Scientific Software according to
flowchart specifications provided in method guidance (USEPA 2002). Results were used to
calculate the No Observed Effect Concentration (NOEC) and Lowest Observed Effect
Concentration (LOEC) values. Since we are interested in effects relative to ambient seawater
salinity, organism performance in the test concentrations was compared to that in the lab control
rather than the brine control. In cases where the brine control result was less than lab control, a
statistical comparison was made between the two controls to ensure no adverse effects were
produced due to the addition of HSB.

Additionally, for a more robust analysis, data for each salinity concentration were analyzed
using the Test of Significant Toxicity (TST) t-test approach specified in the National Pollutant
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Discharge Elimination System Test of Significant Toxicity Implementation Document (USEPA
2010). The TST applies a modified t-test that takes into account both the statistical power of the
test and magnitude of biological effects in determining the presence of a response. Results are
reported as “Pass” if a sample is considered non-toxic according to the TST calculation, or “Fail”
if considered toxic according to the TST.

RESULTS
There were no statistically significant effects observed for Pacific topsmelt survival at any of the

salinity concentrations tested during both rounds of testing. A NOEC of 44 ppt and a LOEC of
>44 ppt is reported for this species for both rounds of testing.

For the test initiated February 5, 2015 survival of mysid shrimp in the highest test concentration
(44 ppt) was 86.7 percent; this result was significantly decreased relative to the lab control
according to the TST but was not statistically significant using statistical methods outlined in the
statistical flowchart of the EPA 2002 test protocol. The TST resulted in a NOEC of 42 and a
LOEC of 44, while the EPA 2002 flowchart method resulted in a NOEC of 44 and a LOEC of
>44. During the March 2015 testing, no statistically significant effects were observed for mysid
shrimp survival at any of the salinity concentrations tested, resulting in a NOEC of 44 and a
LOEC of >44.

Mean survival results for the February and March 2015 tests for both species are presented in
Figure 1. Tabular summaries of mean test results for the mysid shrimp and Pacific topsmelt
toxicity tests are provided in Tables 2 and 3. A summary of the statistical analysis results for
both species is provided in Table 4. Detailed toxicity test results and statistical summaries are
provided in Appendix A.

Nautilus Environmental 3


bneill
Highlight


Poseidon Water Acute Salinity Tolerance Draft Test Results
Test IDs: 1502-S025, S026 and 1503-S014, S015 February/March 2015

1004 * 1 Mysid Shrimp
ez Pacific Topsmelt
754

504

254

Mean Percent Survival

o

February 2015

1004 I Mysid Shrimp
B2 Pacific Topsmelt

754
504

25+

Mean Percent Survival

o

March 2015

Figure 1. Summary of acute survival results for mysid and topsmelt tests conducted in
February and March 2015 (mean + SD). *The 44 ppt concentration in the February 2015 mysid
test was statistically significant according to the TST, but was not significant using the USEPA

2002 flowchart statistical method (Steel Many-One Rank Sum Test).
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Table 2. Summary of 96-hr Acute Survival Toxicity Test Results — February 2015
Test Mysid Shrimp Pacific Topsmelt
Concentration
(ppt) Mean Standard Percent Mean Standard Percent
Survival (%) [ Deviation Effect® Survival (%) [ Deviation Effect®
Brine Control 100 0.0 0.0 97 8.2 0.0
Lab Control 100 0.0 0.0 100 0.0 -3.5
38 93 10 6.7 100 0.0 -3.5
40 100 0.0 0.0 93 10 3.5
42 93 10 6.7 97 8.2 0.0
44 87* 16 13 90 11 6.9

n=6
? Percent Effect = ((Mean Lab Control Response — Mean Test Concentration Response)/Mean Lab Control Response)*100. A
negative value indicates better organism performance in the test concentrations than in the lab control.

* Bold values indicate a statistically significant effect compared to the lab control using the Test of Significant Toxicity calculation.
This value was not found to be statistically significant using the traditional EPA flowchart statistical approach.

Table 3. Summary of 96-hr Acute Survival Toxicity Test Results — March 2015

Test Mysid Shrimp Pacific Topsmelt
Concentration

(ppt) Mean Standard Percent Mean Standard Percent
Survival (%) [ Deviation Effect® Survival (%) [ Deviation Effect®

Brine Control 97 8.2 0.0 93 10 0.0

Lab Control 100 0.0 -3.5 97 8.2 -3.6

40 97 8.2 0.0 97 8.2 -3.6

42 100 0.0 -3.5 93 10 0.0

43 90 11 6.9 97 8.2 -3.6

44 93 10 35 87 16 7.1

n=6
? Percent Effect = ((Mean Lab Control Response — Mean Test Concentration Response)/Mean Lab Control Response)*100. A
negative value indicates better organism performance in the test concentrations than in the lab control.
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Table 4. Summary of Statistical Results for 96-hr Acute Mysid Shrimp and Pacific
Topsmelt Toxicity Tests

Test Start Date Statistical Test Used NOEC LOEC
(ppt) (ppt)
Mysid Shrimp
Steel Many-One Rank Sum Test 44 >44
02/05/2015
Test of Significant Toxicity 42 44
Steel Many-One Rank Sum Test 44 >44
03/03/2015
Test of Significant Toxicity 44 >44
Pacific Topsmelt
Steel Many-One Rank Sum Test 44 >44
02/10/2015
Test of Significant Toxicity 44 >44
Steel Many-One Rank Sum Test 44 >44
03/05/2015
Test of Significant Toxicity 44 >44

NOEC = No Observed Effect Level; the highest test concentration resulting in no observed effect
LOEC = Lowest Observed Effect Level; the lowest test concentration resulting in an observed effect

QUALITY ASSURANCE
Laboratory and brine controls met the minimum test acceptability criterion of 90 percent mean

survival. Variability among replicates was minimal, and the ability to detect a statistical
difference was deemed appropriate. Additionally, appropriate alpha levels were used to
calculate TST results for this test per the 2010 EPA TST Implementation Guidance.

The formula for the brine control on the dilution preparation worksheet was incorrect for both
February acute tests. In error, the technician adjusted the salinity of the brine control with
seawater instead of DI water. Therefore, the volume of brine in the brine control was below that
in the highest test concentration and the addition of brine was not properly controlled for.
However, dilutions for all test concentrations were prepared correctly and there were no effects
in any of the topsmelt concentrations, and only in the highest test concentration for mysid
shrimp. The statistically significant decrease in the 44 ppt concentration of the mysid test is
similar to results from previous studies using this species (Philips, et al. 2012). Additionally, all
test concentrations were compared to the seawater lab control for statistical analysis; therefore,
this deviation should not affect the interpretation of results.

Although there were no deviations in temperature from internal standard operating procedures
for these tests, some evaporation occurred in the test chambers, particularly in the mysid test
which is conducted at 25°C. This resulted in the final salinity levels approximately 0.5 to 1.0 ppt
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higher at the end of the test than at initiation in some concentrations. Regardless, no effects
were observed except for the highest test concentration in the mysid test.

Reference Toxicant Test

The reference toxicant tests met the acceptability criterion for survival. Additionally, the median
lethal concentrations (LCsg) calculated for all reference toxicant tests were within two standard
deviations of the internal control chart means, indicating typical test organism sensitivity to
copper. Reference toxicant results are summarized in Table 5, and provided in full in Appendix
B. A glossary of qualifier codes used on raw datasheets is available in Appendix C.

Table 5. Summary of Reference Toxicant Statistical Results

Test Endpoint Test Start NOEC LOEC LCso value Mean LCso% 2 SD
P Date (ug/L Cu) (ug/L Cu) (ug/L Cu) (ug/L Cu)
) ) 02/05/2015 100 200 258 212 +79.7
Mysid Shrimp
96-hour
Survival
03/03/2015 50 100 150 207 £ 80.6
. 02/10/2015 100 200 91.0 121 +60.2
Pacific Topsmelt
96-hour
Survival
03/05/2015 50 100 128 120 £ 61.7

NOEC = No Observed Effect Level; the highest test concentration resulting in no observed effect

LOEC = Lowest Observed Effect Level; the lowest test concentration resulting in an observed effect

LCso = Lethal concentration 50, concentration expected to cause mortality to 50 percent of test organisms

Mean LCsyx 2 SD = Historical mean of LCs, data for previous tests conducted at Nautilus, plus or minus two standard deviations
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CETIS Summary Report Report Date: 13 Mar-1517:10 (p 1 of 1)
Test Code: 1502-S025 | 08-9077-1636

Mysid 96-h Acute Survival Test Nautilus Environmental (CA)
Batch ID: 14-3042-9926 Test Type: Survival (96h) Analyst:

Start Date: 05 Feb-15 15:45 Protocol: EPA/821/R-02-012 (2002) Difuent: Natural Seawater

Ending Date: 09 Feb-15 13:50 Species:  Americamysis bahia Brine: Frozen Seawater

Duration: 94h Source: Aguatic Biosystems, CO Age: 5d

Sample ID: 12-6866-9927 Code: Salinity Study Client: Poseidon

Sample Date: 05 Feb-15 Material:  Natural Seawater Project:

Receive Date: 05 Feb-15 Source: Poseidon

Sample Age: 16h Station: Nautilus Brine

Comparison Summary

Analysis ID  Endpoint NOEL LOEL TOEL PMSD TU Method

05-4638-4426 96h Survival Rate 44 >44 NA 13.5% Steel Many-One Rank Sum Test
17-1981-1937 96h Survival Rate 42 44 42.99 11.1% TST-Welch's t Test

96h Survival Rate Summary

C-ppt Control Type  Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev  CV% %Effect
0 Brine Control 6 1 1 1 1 1 0 0 0.0% 0.0%

0 Lab Control 6 1 1 1 1 1 0 0 0.0% 0.0%

38 6 0.9333 0.8249 1 0.8 1 0.04216  0.1033 11.07%  6.67%
40 6 1 1 1 1 1 0 0 0.0% 0.0%

42 6 0.9333 0.8249 1 ' 0.8 1 0.04216  0.1033 " 11.07% 6.67%
44 6 0.8667 0.6953 1 0.6 1 0.06667 0.1633 18.84% 13.33%
96h Survival Rate Detail

C-ppt Control Type  Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6

0 Brine Control 1 1 1 1 1 1

0 Lab Control 1 1 1 1 1 1

38 0.8 1 0.8 1 1 1

40 1 1 1 1 1 1

42 0.8 0.8 1 1 1 1

44 1 0.6 0.8 1 0.8 1
000-089-180-4 CETIS™ v1.8.7.20 Analyst:'»’/”\“/ aa: & 5/ b 10




CETIS Analytical Report Report Date: 13 Mar-15 17:09 (p 3 of 4)
Test Code: 1502-S025 | 08-9077-1636
Mysid 96-h Acute Survival Test Nautilus Environmental (CA)
Analysis ID:  17-1981-1937 Endpoint: 96h Survival Rate CETIS Version: CETISv1.8.7
Analyzed: 13 Mar-15 17:09 Analysis: Parametric Bioequivalence-Two Sample Official Results: Yes
Data Transform Zeta Alt Hyp Trials Seed TSTh PMSD NOEL LOEL TOEL TU
Angular (Corrected) NA C*b<T NA NA 0.8 11.1% 42 44 42,99
TST-Welch's t Test
Control vs C-ppt Test Stat Critical MSD DF P-Value P-Type Decision(a:10%)
Lab Control 38* 3.778 1.476 0.074 5 0.0065 CDF Non-Significant Effect
40* 0.2691 1.476 5 <0.1 CDF Non-Significant Effect
42* 3.778 1.476 0.074 5 0.0065 CDF Non-Significant Effect
44 1.467 1.476 0.114 5 0.1011 CDF Significant Effect
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision{a:5%)
Between 0.102643 0.02566075 4 1.946 0.1340 Non-Significant Effect
Error 0.3296548 0.01318619 25
Total 0.4322978 29
Distributional Tests
Attribute Test Test Stat Critical P-Value Decision{a:1%)
Variances Mod Levene Equality of Variance 3.342 4177 0.0253 Equal Variances
Variances Levene Equality of Variance 14.95 4177 <0.0001  Unequal Variances
Distribution Shapiro-Wilk W Normality 0.8889 0.9031 0.0046 Non-normal Distribution
96h Survivai Raie Summary
C-ppt Control Type  Count Mean 95% LCL 95% UCL Median  Min Max Std Err  CV% %Effect
0 Lab Control 6 1 1 1 1 1 1 0 0.0% 0.0%
38 6 0.9333 0.8249 1 1 0.8 1 0.04216 11.07% 6.67%
40 6 1 1 1 1 1 1 0 0.0% 0.0%
42 6 0.9333 0.8249 1 1 0.8 1 0.04216 11.07% 6.67%
44 6 0.8667 0.6953 1 0.9 0.6 1 0.06667 18.84% 13.33%
Angular (Corrected) Transformed Summary
C-ppt Contro!l Type  Count Mean 95% LCL 95% UCL Median  Min Max StdErr CV% Y%Effect
0 Lab Control 6 1.345 1.345 1.345 1.345 1.345 1.345 0 0.0% 0.0%
38 6 1.266 1137 1.395 1.345 1.107 1.345 0.0502 9.71% 5.9%
40 6 1.345 1.345 1.345 1.345 1.345 1.345 0 0.0% 0.0%
42 6 1.266 1.137 1.395 1.345 1.107 1.345 0.0502 9.71% 5.9%
44 6 1.189 0.9911 1.388 1.226 0.8861 1.345 0.07712 15.88% 11.59%
96h Survival Rate Detail
C-ppt Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6
0 Lab Control 1 1 1 1 1 1
38 0.8 1 0.8 1 1 1
40 1 1 1 1 1 1
42 0.8 0.8 1 1 1 1
44 1 0.6 0.8 1 0.8 1
Angular (Corrected) Transformed Detail
C-ppt Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6
0 Lab Control 1.345 1.345 1.345 1.345 1.345 1.345
38 1.107 1.345 1.107 1.345 1.345 1.345
40 1.345 1.345 1.345 1.345 1.345 1.345
42 1.107 1.107 1.345 1.345 1.345 1.345
44 1.345 0.8861 1.107 1.345 1.107 1.345
\ P . \/
000-089-170-2 CETIS™ v1.8.7.20 Analyst A aar Y il




CETIS Analytical Report

Report Date:
Test Code:

13 Mar-1517:10 (p 4 of 4)
1502-S025 | 08-9077-1636

Mysid 96-h Acute Survival Test

Nautilus Environmental (CA)

Analysis ID:
Analyzed:

17-1981-1937
13 Mar-15 17:09 Analysis: Parametric Bioequivalence-Two Sample Official Results:

Endpoint: 96h Survival Rate CETIS Version:

CETISv1.8.7
Yes
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CETIS Analytical Report Report Date: 13 Mar-1517:09 (p 1 of 4)
Test Code: 1502-S025 | 08-9077-1636
Mysid 96-h Acute Survival Test Nautilus Environmental (CA)
Analysis ID:  05-4638-4426 Endpoint: 96h Survival Rate CETIS Version: CETISv1.8.7
Analyzed: 13 Mar-15 17:09 Analysis: Nonparametric-Control vs Treatments Official Results: Yes
Data Transform Zeta Alt Hyp Trials Seed PMSD NOEL LOEL TOEL TU
Angular (Corrected) NA C>T NA NA 13.5% 44 >44 NA
Steel Many-One Rank Sum Test
Control vs C-ppt Test Stat Critical Ties DF P-Value P-Type Decision(a:5%)
Lab Control 38 33 25 1 10 0.3906 Asymp Non-Significant Effect
40 39 25 1 10 0.8000 Asymp Non-Significant Effect
42 33 25 1 10 0.3906 Asymp Non-Significant Effect
44 30 25 1 10 0.2033 Asymp Non-Significant Effect
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision(0:5%)
Between 0.102643 0.02566075 4 1.946 0.1340 Non-Significant Effect
Error 0.3296548 0.01318619 25
Total 0.4322978 29
Distributional Tests
Attribute Test Test Stat Critical P-Value Decision(a:1%)
Variances Mod Levene Equality of Variance 3.342 4177 0.0253 Equal Variances
Variances Levene Equality of Variance 14.95 4177 <0.0001  Unequal Variances
Distribution Shapiro-Wilk W Normality 0.8889 0.9031 0.0046 Non-normal Distribution
96h Survival Rate Summary
C-ppt Control Type  Count Mean 95% LCL 95% UCL Median  Min Max Std Err  CV% Y% Effect
0 Lab Control 6 1 1 1 1 1 1 0 0.0% 0.0%
38 6 0.9333 0.8249 1 1 0.8 1 0.04216 11.07% 6.67%
40 6 1 1 1 1 1 1 0 0.0% 0.0%
42 6 0.9333 0.8249 1 1 0.8 1 0.04216 11.07% 6.67%
44 6 0.8667 0.6953 1 0.9 0.6 1 0.06667 18.84% 13.33%
Angular (Corrected) Transformed Summary
C-ppt Control Type  Count Mean 95% LCL 95% UCL Median  Min Max Std Err CV% %Effect
0 Lab Control 6 1.345 1.345 1.345 1.345 1.345 1.345 0 0.0% 0.0%
38 5 1.266 1.137 1.395 1.345 1.107 1.245 0.0502 9.71% 5.9%
40 6 1.345 1.345 1.345 1.345 1.345 1.345 0 0.0% 0.0%
42 6 1.266 1.137 1.395 1.345 1.107 1.345 0.0502 9.71% 5.9%
44 6 1.189 0.9911 1.388 1.226 0.8861 1.345 0.07712 15.88% 11.59%
96h Survival Rate Detail
C-ppt Control Type Rep1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6
0 Lab Control 1 1 1 1 1 1
38 0.8 1 0.8 1 1 1
40 1 1 1 1 1 1
42 0.8 0.8 1 1 1 1
44 1 0.6 0.8 1 0.8 1
Angular (Corrected) Transformed Detail
C-ppt Control Type  Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6
0 Lab Control 1.345 1.345 1.345 1.345 1.345 1.345
38 1.107 1.345 1.107 1.345 1.345 1.345
40 1.345 1.345 1.345 1.345 1.345 1.345
42 1.107 1.107 1.345 1.345 1.345 1.345
44 1.345 0.8861 1.107 1.345 1.107 1.345
A1 &
000-089-170-2 CETIS™ v1.8.7.20 analyst_AC,  aaty 316/




CETIS Analytical Report

Report Date:
Test Code:

13 Mar-15 17:09 (p 2 of 4)
1502-S025 | 08-9077-1636

Mysid 96-h Acute Survival Test

Nautilus Environmental (CA)

Analysis ID:  05-4638-4426 Endpoint: 96h Survival Rate CETIS Version: CETISv1.8.7
Analyzed: 13 Mar-15 17:09 Analysis: Nonparametric-Control vs Treatments Official Results: Yes
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CETIS Analytical Report

Report Date:

Test Code:

13 Mar-1517:10 (p 1 of 1)
1502-5025 | 08-9077-1636

Mysid 96-h Acute Survival Test

Nautilus Environmental (CA)

Analysis ID:  08-2120-2616 Endpoint: 96h Survival Rate CETIS Version: CETISv1.8.7
Analyzed: 13 Mar-15 17:10 Analysis: Nonparametric-Two Sample Official Results: Yes

Data Transform Zeta Alt Hyp Trials Seed Test Result

Angular (Corrected) NA C>T NA NA Passes 96h survival rate

Wilcoxon Rank Sum Two-Sample Test

Control vs Control Test Stat Critical Ties DF P-Value P-Type Decision(0:5%)
Lab Control Brine Control 39 NA 1 10 1.0000 Exact Non-Significant Effect
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision(a:5%)
Between 0 0 1 65540 <0.0001  Significant Effect
Error 0 0 10
Total 0 11
96h Survival Rate Summary
C-ppt Control Type  Count Mean 95% LCL 95% UCL Median  Min Miax Std Err CV% %Effect
0 Lab Control 6 1 1 1 1 1 1 0 0.0% 0.0%
0 Brine Control 6 1 1 1 1 1 1 0 0.0% 0.0%
Angular (Corrected) Transformed Summary
C-ppt Control Type  Count Mean 95% LCL 95% UCL Median Min Max StdErr  CV% %Effect
0 Lab Control 6 1.345 1.345 1.345 1.345 1.345 1.345 0 0.0% 0.0%
0 Brine Control 6 1.345 1.345 1.345 1.345 1.345 1.345 0 0.0% 0.0%
96h Survival Rate Detail
C-ppt Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6
0 Brine Control 1 1 1 1 1 1
0 Lab Control 1 1 1 1 1 1
Angular (Corrected) Transformed Detail
C-ppt Control Type  Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6
0 Brine Control 1.345 1.345 1.345 1.345 1.345 1.345
0 Lab Control 1.345 1.345 1.345 1.345 1.345 1.345
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Marine Acute Bioassay
Static-Renewal Conditions

Water Quality Measurements
& Test Organism Survival

Client: Poseidon Test Species: A. bahia Tech Initials
sample D:_(\/coot\u S v Zein Bruu Start Date/Time: 2/5/2015 {72 0 | 24| 48| 72| 9%
TestNo: VOO - 05 End Date/Time: 2/9/2015 350 counts:| /1] £4 [y 1Y A
Readings: vk el Bic | Bic
Dilutions made by:
Number of Live Salinity Temperature Dissolved Oxygen pH
Conc«:’r:tration Rep Organisms (ppt) °C) (mg/L) (units)
LabControl | A| 5 | | 5|9 |
Bls|S } 9 S
clsls ||
IBEEIEERS
E{s5[9(C|% ]S
Fls|o ][]0 : ,
Brine Controll A | 5 |5 [© NE "safss
Bls |55 |H|S hs i
cls |95 |5
D[ 5 6 1N C) S
Els|5|5]5]°
Fls |9 S Hlz }
38.0ppt | A 5|8 |5 |H [ X 5013 [550 | |25.5] 25 S 286 240 [ 250 | 75.4) 1.2
Bls|5]s 5] -
Cls 6 S H A
D} s 6 S % 5
E|5]515]5]s
Fils|95 |5 IR
400ppt |Als51(5 |f19]s
Bls|5 |[5]5]5
Cls 6 r,“; /C) 5
Dls5(5|5]%]|s
E{s5]$|S|5]s
Fls[5]s [H]S
a20ppt [A]ls Y[ |4 1
Bls |4 |Y]|W|H
cls|n | S|D|s
D| s S|< f) 5
Els|s |59
Fls (S]] 9>
Initial Counts
Qc'd by: AW

Animal Source/Date Received: €./t flé} ABS

Comments: i = initial reading in fresh test solution, f = final reading in test chamber prior to renewal
Organisms fed prior to initiation, circle one (G )/ n ) Bl Gowston 5 Gahuih, Miedun
7
accheck: L& A \H\D

Nautilus Environmental. 4340 Vandever Avenue, San Diego, CA 92120.

Final Review\i/“\ [/ l/{
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Marine Acute Bioassay Water Quality Measurements
& Test Organism Survival

Static-Renewal Conditions

Client: Poseidon Test Species: A. bahia Tech Initials
sample ID: N oo, A WS Frozen Brpe Start Date/Time: 2/5/2015 _ |"04L 0 | 24| 48| 72| 9%
TestNo: "0 ~S0S5 End Date/Time: 2/9/2015 \AS O Counts: |1/ |E4 NR CH |
Readings: | V“‘ WA B
Dilutions made by: M“" ‘
c . Number .of Live Salinity E Temperature § Dissolved Oxygen pH
_"_"i:’:t’at'on Rep Organisms (ppt) i (°C) i (mg/L) (units)
aa0ppt |A|5 |6 |5]5
() _|Bl5]8 5|5
clsig |5 |H
D] 5 6 < 6
Els5]|S [\ Y
s[5 5
Al s
Bl
Cls
D
Ells
F
A
B
] oIt
D
2
F 13
Als
B
Clp
Di®
E|b
Fl5
A
B 4
Cls
D] j
E| 5
Fl9 foeke
Initial Counts 22>
ac'dby: M/
Animal Source/Date Received: 7./ ‘%[;{;/ /‘i?w’b Age at Initiation: g‘%‘:‘\l - Feeding Times
! 72 | 96
Comments: i = initial reading in fresh test solution, f = final reading in test chamber prior to renewal AM:| G 086
e |[lp [ |55 —~

Organisms fed prior to initiation, circle one (Cb/ n) ‘H{M‘f\ S@\Mhﬁ« 5 9(4“‘4/&/ Wéiw\
S boompls Jlatd w/OT af Vil Vabima fu

QC Check: A 853&5\/5 O b bem, %hwty gy iy fore o i) glra?/ﬁ.

Nautilus Environmental. 4340 Vandever Avenue. San Diego, CA 92120,

Final Review: /”if L{{ 'E[} Y




Marine Chronic Bioassay

Brine Dilution Worksheet

Project: Poseidon Analyst: NH
Sample ID: frozen seawater Test Date: 2/52015  ( X fh(xﬁd\f\\)
Test No: o - SO Test Type: My-a (A3 vy - AN
7 -
Salinity of Seawater 33.1
Salinity of Brine 87.3 Date of Brine used: ‘|{//¢
Test Dilution Volume 2500 Alkalinity of Brine Control: \ | ”\ mg/L as CaCO3
TS = target salinity
SE = salinity of effluent
SB = salinity of brine
Target Salinity| Concentration Seawater §allnlty Brine D|lu.te
¢ o, seawater Volume Adjustment Voiume to:
pp (mi) Factor (mi) (ml)
Lab Control 100.0 250 NA NA 2500
38.0 91.0 2274.0 0.10 226.0 2500
40.0 87.3 2181.7 0.15 318.3 2500
42.0 83.6 2089.5 0.20 410.5 2500
44.0 79.9 1997.2 0.25 502.8 2500
DI Volume
Brine Control | —494:6— 102 5028 2500~ pC G\igj’q .
SIPATS
Al .y
Total Brine Volume Required (ml):|  4605:5—

QC Check: \( 5 ::A@ NS

RZOEBI 1|15

Final Review: AC 22/957}(?’

T

Q1 ™TMe e, (o) e wees inepneect anck e «%m,(ff‘\rrg ol m—f»] Loa
Wwish, CU ppk ), e Hechadcleun reduced SCLLL;&HWJ With Seaitecjer
\ V\gﬁt’&d& Ay, DI Tsre (sore, s DATRE condio| Aid nov- el "(“L‘?/Q tfj‘
Conbol 2y e A v adel thow- d e, See @ A sechindol,

NS AU



Marine Chronic Bioassay Brine Dilution Worksheet

Project: Poseidon Analyst: NH

Sample ID:  frozen seawater Test Date: 2/5/2015 Wgﬁ-\
Test No: \ S0 TR Test Type: My-a (" A (. OA8 Myl
Salinity of Seawater 33.0

Salinity of Brine 90.9 Date of Brine used: 12/%/i"

Test Dilution Volume 1500 Alkalinity of Brine Control:  10G mg/L as CaCO3

TS = target salinity
SE = salinity of effluent
SB = salinity of brine

Target Salinity] Concentration Seawater S.’a"f“ty Brine D|Iu-te
t o, seawater Volume Adjusiment Volume to:
PP (mi) Factor (mi) (mi)
Lab Control 100.0 250 NA NA 1500
38.0 91.4 1370.5 0.09 129.5 1500
40.0 87.9 1318.7 0.14 181.3 1500
42.0 84.5 1266.8 0.18 233.2 1500
44.0 81.0 1215.0 0.23 285.0 1500
Di Volume AC-
Brine Control (———303.8— 0:94 285.0 [ 1500 QI&B Q‘L
4124] 15
Total Brine Volume Required (mI):[ 1114.0 |
QC Check: \f/@? \94\ Final Review: AQ Q/Q;L‘) / /Y
&2 T oY e cm\ho\ "rwm wOa voas meorre b and Fue res ol %Iin‘rivj
Wies N by . T Fedanicr an r‘G—t@ﬁ‘HrQ Sé—hrm‘b it Leaunden 1nstead of,
Y ) yusred

W\Dm(wf,{/wzJ \)(\YLQ, O And w%&am:de%n ool Loy Al NG X AT “;étf o Eormg
Tt o= \(V\«\k»sr(;& volum— oL Xe Vi?f\v\A..J N AL
A\=_ U oo
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Topsmelt Acute Salinity Tolerance Test
February 2015



CETIS Summary Report

Report Date:

13 Mar-15 17:07 (p 1 of 1)

Test Code: 1502-S026 | 10-3330-5819

Pacific Topsmelt 96-h Acute Survival Test Nautilus Environmental (CA)
Batch ID: 09-5191-8844 Test Type: Survival (96h) Analyst:

Start Date: 10 Feb-15 13:40 Protocol: EPA/821/R-02-012 (2002) Diluent: Natural Seawater

Ending Date: 14 Feb-15 11:50 Species: Atherinops affinis Brine: Frozen Seawater

Duration: 94h Source: Aquatic Biosystems, CO Age: 15d

Sample ID: 18-6431-5094 Code: Salinity Study Client: Poseidon

Sample Date: 10 Feb-15 Material: ~ Natural Seawater Project:

Receive Date: 10 Feb-15 Source: Poseidon

Sample Age: 14h Station: Nautilus Brine

Comparison Summary

Analysis ID Endpoint NOEL LOEL TOEL PMSD TU Method

20-0664-6286 96h Survival Rate 44 >44 NA 11.5% Steel Many-One Rank Sum Test
08-8280-6545 96h Survival Rate 44 >44 NA 8.97% TST-Welch's t Test

96h Survival Rate Summary

C-ppt Control Type  Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev  CV% %Effect
0 Brine Control 6 0.9667 0.881 1 0.8 1 0.03333 0.08165 8.45% 0.0%

0 Lab Control 6 1 1 1 1 1 0 0 0.0% -3.45%
38 6 1 1 1 1 1 0 0 0.0% -3.45%
40 6 0.9333 0.8249 1 0.8 1 0.04216  0.1033 11.07%  3.45%
42 6 0.9667 0.881 1 0.8 1 0.03333 0.08165 8.45% 0.0%
44 6 0.9 0.785 1 0.8 1 0.04472  0.1095 1217%  6.9%
96h Survival Rate Detail
' C-ppt Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6

0 Brine Control 1 1 1 0.8 1 1

0 Lab Control 1 1 1 1 1 1

38 1 1 1 1 1 1

40 1 1 1 0.8 0.8 1

42 1 0.8 1 1 1 1

44 1 0.8 0.8 1 0.8 1

000-089-180-4

CETIS™ v1.8.7.20

Analyst: AJQ’ QA:_




CETIS Analytical Report Report Date: 13 Mar-15 17:06 (p 1 of 4)

Test Code: 1502-5026 | 10-3330-5819

Pacific Topsmelt 96-h Acute Survival Test Nautilus Environmental (CA)
Analysis ID:  20-0664-6286 Endpoint: 96h Survival Rate CETIS Version: CETISv1.8.7
Analyzed: 13 Mar-15 17:05 Analysis: Nonparametric-Control vs Treatments Official Results: Yes
Data Transform Zeta Alt Hyp Trials Seed PMSD NOEL LOEL TOEL TU
Angular (Corrected) NA C>T NA NA 11.5% 44 >44 NA
Steel Many-One Rank Sum Test
Control vs C-ppt Test Stat Critical Ties DF P-Value P-Type Decision(a:5%)
Lab Control 38 39 25 1 10 0.8000 Asymp Non-Significant Effect

40 33 25 1 10 0.3906 Asymp Non-Significant Effect

42 36 25 1 10 0.6101 Asymp Non-Significant Effect

44 30 25 1 10 0.2033 Asymp Non-Significant Effect
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision(a:5%)
Between 0.06426895 0.01606724 4 1.932 0.1363 Non-Significant Effect
Error 0.207929 0.008317159 25
Total 0.2721979 29
Distributional Tests
Attribute Test Test Stat Critical P-Value Decision(a:1%)
Variances Mod Levene Equality of Variance 3.269 4177 0.0275 Equal Variances
Variances Levene Equality of Variance 16.34 4177 <0.0001  Unequal Variances
Distribution Shapiro-Wilk W Normality 0.8773 0.9031 0.0025 Non-normal Distribution

96h Survival Rate Summary

C-ppt Control Type  Count Mean 95% LCL 95% UCL Median Min Max Std Err CV% %Effect
0 Lab Control 6 1 1 1 1 1 1 0 0.0% 0.0%

38 6 1 1 1 1 1 1 0 0.0% 0.0%
40 6 0.9333 0.8249 1 1 0.8 1 0.04216  11.07% 6.67%
42 6 0.9667 0.881 1 1 0.8 1 0.03333  8.45% 3.33%
44 6 0.9 0.785 1 0.9 0.8 1 0.04472 1217% 10.0%
Anguiar (Corrected) Transformed Summary

C-ppt Control Type  Count Mean 95% LCL 95% UCL Median Min Max Std Err CV% Y%Effect
0 Lab Control 6 1.345 1.345 1.345 1.345 1.345 1.345 0 0.0% 0.0%
38 6 1.345 1.345 1.345 1.345 1.345 1.345 0 0.0% 0.0%

40 6 1.266 1.137 1.395 1.345 1.107 1.345 0.0502 9.71% 5.9%
42 6 1.306 1.204 1.408 1.345 1.107 1.345 0.03969 7.45% 2.95%
44 6 1.226 1.089 1.363 1.226 1.107 1.345 0.05325 10.64% 8.85%

96h Survival Rate Detail

C-ppt Control Type  Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6
0 Lab Control 1 1 1 1 1 1
38 1 1 1 1 1 1
40 1 1 1 0.8 0.8 1
42 1 0.8 1 1 1 1
44 1 0.8 0.8 1 0.8 1

Angular (Corrected) Transformed Detail

C-ppt Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6
0 Lab Control 1.345 1.345 1.345 1.345 1.345 1.345
38 1.345 1.345 1.345 1.345 1.345 1.345
40 1.345 1.345 1.345 1.107 1.107 1.345
42 1.345 1.107 1.345 1.345 1.345 1.345
44 1.345 1.107 1.107 1.345 1.107 1.345

000-089-170-2 CETIS™ v1.8.7.20 Analyst:‘ﬁ?(z,‘ aa b Ml




CETIS Analytical Report

Report Date:
Test Code:

13 Mar-15 17:06 (p 2 of 4)
1502-5026 | 10-3330-5819

Pacific Topsmelt 96-h Acute Survival Test

Nautilus Environmental (CA)

Analysis ID:  20-0664-6286 Endpoint: 96h Survival Rate CETIS Version: CETISv1.8.7
Analyzed: 13 Mar-15 17:05 Analysis: Nonparametric-Control vs Treatments Official Results: Yes
Graphics
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CETIS Analytical Report

Report Date:
Test Code:

13 Mar-15 17:06 (p 3 of 4)
1502-S026 | 10-3330-5819

Pacific Topsmelt 96-h Acute Survival Test

Nautilus Environmental (CA)

Analysis ID:  08-8280-6545 Endpoint: 96h Survival Rate CETIS Version: CETISv1.8.7
Analyzed: 13 Mar-15 17:05 Analysis: Parametric Bioequivalence-Two Sample Official Results: Yes
Data Transform Zeta Alt Hyp Trials Seed TSTh PMSD NOEL LOEL TOEL TU
Angular (Corrected) NA C'bh<T NA NA 0.8 8.97% 44 >44 NA
TST-Welch's t Test
Control vs C-ppt Test Stat Critical MSD DF P-Value P-Type Decision(a:10%)
Lab Control 38* 0.2691 NA <0.1 Non-Significant Effect

40" 3.778 1.476 0.074 5 0.0065 CDF Non-Significant Effect

42* 5.779 1.476 0.059 5 0.0011 CDF Non-Significant Effect

44* 2.817 1.476 0.079 5 0.0186 CDF Non-Significant Effect
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision(a:5%)
Between 0.06426895 0.01606724 4 1.932 0.1363 Non-Significant Effect
Error 0.207929 0.008317159 25
Total 0.2721979 29
Distributional Tests
Attribute Test Test Stat Critical P-Value Decision(a:1%)
Variances Mod Levene Equality of Variance 3.269 4177 0.0275 Equal Variances
Variances Levene Equality of Variance 16.34 4177 <0.0001 Unequal Variances
Distribution Shapiro-Wilk W Normality 0.8773 0.9031 0.0025 Non-normal Distribution
96h Survival Rate Summary
C-ppt Control Type  Count Mean 95% LCL 95% UCL Median Min Max Std Err CV% %Effect
0 Lab Control 6 1 1 1 1 1 1 0 0.0% 0.0%
38 6 1 1 1 1 1 1 0 0.0% 0.0%
40 6 0.9333 0.8249 1 1 0.8 1 0.04216 11.07% 6.67%
42 6 0.9667 0.881 1 1 0.8 1 0.03333 8.45% 3.33%
44 6 09 0.785 1 0.9 0.8 1 0.04472  1217% 10.0%
Angular (Corrected) Transformed Summary
C-ppt Control Type Count Mean 95% LCL 95% UCL Median Min Max StdErr  CV% %Effect
0 Lab Control 6 1.345 1.345 1.345 1.345 1.345 1.345 0 0.0% 0.0%
38 8 1.345 1.345 1.345 1.345 1.345 1.345 0 0.0% 0.0%
40 6 1.266 1.137 1.395 1.345 1.107 1.345 0.0502 9.71% 5.9%
42 6 1.306 1.204 1.408 1.345 1.107 1.345 0.03969 7.45% 2.95%
44 6 1.226 1.089 1.363 1.226 1.107 1.345 0.05325 10.64% 8.85%
96h Survival Rate Detail
C-ppt Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6
0 Lab Control 1 1 1 1 1 1
38 1 1 1 1 1 1
40 1 1 1 0.8 0.8 1
42 1 0.8 1 1 1 1
44 1 0.8 0.8 1 0.8 1
Angular (Corrected) Transformed Detail
C-ppt Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6
0 Lab Control 1.345 1.345 1.345 1.345 1.345 1.345
38 1.345 1.345 1.345 1.345 1.345 1.345
40 1.345 1.345 1.345 1.107 1.107 1.345
42 1.345 1.107 1.345 1.345 1.345 1.345
44 1.345 1.107 1.107 1.345 1.107 1.345

000-089-170-2

CETIS™ v1.8.7.20

: " ; X Vs
Analyst: 73\"’(:«” QAT 3/(“ 19




CETIS Analytical Report Report Date: 13 Mar-15 17:07 (p 4 of 4)

Test Code: 1502-S026 | 10-3330-5819
Pacific Topsmelt 96-h Acute Survival Test Nautilus Environmental (CA)
Analysis ID:  08-8280-6545 Endpoint: 96h Survival Rate CETIS Version: CETISv1.8.7
Analyzed: 13 Mar-15 17:05 Analysis: Parametric Bioequivalence-Two Sample Official Results: Yes
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CETIS Ana|ytica| Report Report Date: 13 Mar-1517:11 (p 1 of 2)

Test Code: 1502-5S026 | 10-3330-5819
Pacific Topsmelt 96-h Acute Survival Test Nautilus Environmental (CA)
Analysis ID:  09-8475-5533 Endpoint: 96h Survival Rate CETIS Version: CETISv1.8.7
Analyzed: 13 Mar-15 17:11 Analysis: Nonparametric-Two Sample Official Results: Yes
Data Transform Zeta Alt Hyp Trials Seed PMSD Test Result
Angular (Corrected) NA C>T NA NA 8.59% Passes 96h survival rate
Wilcoxon Rank Sum Two-Sample Test
Control vs Control Test Stat Critical Ties DF P-Value P-Type Decision(a:5%)
Lab Control Brine Control 36 NA 1 10 0.5000 Exact Non-Significant Effect
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision(a:5%)
Between 0.004725658 0.004725658 1 1 0.3409 Non-Significant Effect
Error 0.04725658 0.004725658 10
Total 0.05198224 11
Distributional Tests
Attribute Test Test Stat Critical P-Value Decision(a:1%)
Variances Mod Levene Equality of Variance 1 10.04 0.3409 Equal Variances
Variances Levene Equality of Variance 6.25 10.04 0.0314 Equal Variances
Distribution Shapiro-Wilk W Normality 0.5612 0.8025 <0.0001  Non-normal Distribution
96h Survival Rate Summary
C-ppt Control Type  Count Mean 95% LCL 95% UCL Median Min Max Std Err CV% %Effect
0 Lab Control 6 1 1 1 1 1 1 0 0.0% 0.0%
0 Brine Control 6 0.9667 0.881 1 1 0.8 1 0.03333  8.45% 3.33%
Angular (Corrected) Transformed Summary
C-ppt Control Type  Count Mean 95% LCL 95% UCL Median  Min Max Std Err CV% %Effect
0 Lab Control 6 1.345 1.345 1.345 1.345 1.345 1.345 0 0.0% 0.0%
0 Brine Control 6 1.306 1.204 1.408 1.345 1.107 1.345 0.03969  7.45% 2.95%
96h Survival Rate Detail
C-ppt Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6
0 Brine Control 1 1 1 0.8 1 1
0 Lab Control 1 1 1 1 1 1
Angular (Corrected) Transformed Detail
C-ppt Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6
0 Brine Control 1.345 1.345 1.345 1.107 1.345 1.345
0 Lab Control 1.345 1.345 1.345 1.345 1.345 1.345

000-089-170-2 CETIS™ v1.8.7.20 Analyst: AC oy Yiglis




CETIS Analytical Report Report Date: 13 Mar-15 17:11 (p 2 of 2)

Test Code: 1502-S026 | 10-3330-5819
Pacific Topsmelt 96-h Acute Survival Test Nautilus Environmental (CA)
Analysis ID:  09-8475-5533 Endpoint: 96h Survival Rate CETIS Version: CETISv1.8.7
Analyzed: 13 Mar-15 17:11 Analysis: Nonparametric-Two Sample Official Results: Yes
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Marine Acute Bioassay Water Quality Measurements

Static-Renewal Conditions & Test Organism Survival
Client: Poseidon Test Species: A. affinis Tech Initials
sample1p:_verze i AN Start Date/Time: 2/10/2015 U0
TestNo.. |50 Q—S O End Date/Time: 2/14/2015 || &0 Counts:
Readings:

Dilutions made by:

Concentration Nucr;:;:lr‘ ic;fﬂl‘.sive S(a:,;‘t')ty i Tem,(:eeé)ature i Dissol(\;?;ilgxygen (uzli-:s)
N Rep’ ] : ’ g _ | — -
w\%b i,{,o
LabControl | A| 5 |5 |5 |5 |4
Bls[>|H]f |5
Cls|S 1515 |=
D|s|% |D |5 |5
E{s (5[5t A
Fls S s s
Brine Controll A | 5 |S | S |9 |5
Bls|f |55 %
cls|k|s|b]|5
Dls |5 [5]51Y
E|s5|5]|°% S
Fls |5 N EIES
sgoppt |Als5|5 |5 |5 |5
Bls|5 |5 |5 |5
Cl s S ': g} £
pls|S[5]|5H]5
Els|S |>]% |5
Fls5]S HE
400ppt [A]ls5|S[C|5]%
B|ls |5 [0 |5 |4
cls|c |5 |5 |
plsis [0 [° |
E|s |4 c,% 0 z
Fls|S |5 5
a20ppt |A]51]S |5 |5 [§
Bls |41 |94
cls|S|L |58
D|s|C [N ]85 |5
E|ls[S|5]5]5
Fls|S |5 0|5
Initm(lnté?:gzs: NI 5&

Age at Initiation: \%é‘ Feeding Times
o | 20| 48| 72| 96

¢ TIVANY
Comments: i = initial reading in fresh test solution, f = final reading in test chamber prior to renewal AM: . l}g@ \3}053 )/{,E,") M@b

Organisms fed prior to initiation, circle one ((;)4 n) Huoi\ §6w55ﬁ4>\ 5 Sw’?m“i\{ VV\/W PM: ml T T
[4

QC Check: kig Z'Q—h ﬁuﬁ Final Review: @5’ ?}/Mg/ L'f)/

Nautilus Environmental. 4340 Vandever Avenue. San Diego, CA 92120.

Animal Source/Date Received:




Marine Acute Bioassay Water Quality Measurements

Static-Renewal Conditions ( & Test Organism Survival
Client: Poseidon . Test Species: A. affinis Tech Initials
Sample ID: ‘(;\('DZP.Q}’\ SPavsect L"S\”ir‘»@ Start Date/Time: 2/10/2015 ] %\/f(x) 0 [ 24] 48| 72| 9
Test No.: RS9 l“%@% End Date/Time: 2/14/2015 i |50 Counts: |5 M U& Mt ﬂ:hr[)
| Readings: }Ji\)\» by [P M'H gfrz’l
Dilutions made by: ‘ -

Temperature Dissolved Oxygen pH

°¢)

Number of Live
Organisms

Concentration

1) E\T‘ - Rep
' [ {

44.0 ppt

(i)

MMO|O|W|>»| MM O(O|@|>|IMmMOojO|@w|>IMMmOo|O0O|W|(>> "mo|OQO|m|>»
ajogoaooommoifain oo |lanfon o ol o fonfonfon o jon v iovn o lon o fon o |on

Initial Counts
ac'dby: ! ¥
c i P e P
Animal Source/Date Received: Z’«/ L ik kBS Age at Initiation: [5e Feeding Times
T 48 | 72 96
Comments: i = initial reading in fresh test solution, f = final reading in test chamber prior to renewal AM: O?\‘E}j%“:; M;WU
4 Ve Y — < —
Organisms fed prior to initiation, circle one ((y?/ n) H GOL\« 9’?%9 19w Sct‘hm\ «f’lﬁ/ Wm%w PM:
@9‘%&’%@%% Jiluted Mi‘:!ééfe’{ y W duye
. = , | | i ) L %) b I -~
QC Check: Wj'ﬂj, cv‘!’ I E PR dy el %’ul\%‘ c}u,iMJ\.l f ME’G@(M L‘E" Fin/a);Review: @, ?)f/”zj 1

Nautilus Envir I. 4340 Vandever Avenue. San Diego, CA 92120.




Marine Chronic Bioassay Brine Dilution Worksheet

Project: Poseidon Analyst: NH
Sample ID: frozen seawater — (i~ foadton, Test Date: 2/10/2015
Test No: oo - T02L Test Type: Aa-a (s rpe iy \
\\ I
Salinity of Seawater 33.0
Salinity of Brine 86.1 Date of Brine used:  (2/2/IY
Test Dilution Volume 1500 Alkalinity of Brine Control: |G T mg/L as CaCO3

TS = target salinity
SE = salinity of effluent
SB = salinity of brine

. , Seawater Salinity Brine Dilute
Target Salinity| Concentration . .
¢ o seawater Volume Adjustment Volume to:
pp {mi) Factor (mi) (mi)
34.0 100.0 250 NA NA 1500
38.0 90.6 1358.8 0.10 141.2 1500
40.0 86.8 1302.3 0.15 197.7 1500
42.0 83.1 1245.8 0.20 254.2 1500
44.0 79.3 1189.3 0.26 310.7 1500
DI Volume ‘
. - Q‘&/Q e,
Brine Control ~2973 | 1.05 307 ———1500———|  L{{2(|(s—
O¥2e;
Total Brine Volume Required (ml):| 12147 |
QC Check: v @ alials Final Review: A¢_ ;;')/F(]ISM
— - Y

Q2o %T\Y\,Q/ ContreA C&l&( ag(?c'{;h ;_;,-,,\ m(,()yy(?(;@\ See QA se ¢ »ﬁ‘ Sy O e 0 ort ’4



Marine Chronic Bioassay

Brine Dilution Worksheet

Project: Poseidon Analyst: NH
Sample ID:  frozen seawater - re ool Test Date: 2/10/2015
Test No: (%G S5 S0 TestType: Aa-a (T O m}d—»
Salinity of Seawater 33.0
Salinity of Brine 85.2 Date of Brine used: (%{%{!c|
Test Dilution Volume 1500 Alkalinity of Brine Control:  |\\ mg/L as CaCO3
TS = target salinity
SE = salinity of effluent
SB = salinity of brine
Target Salinity| Concentration Seawater S_allmty Brine Dllu.te
t % seawater Volume Adjustment Volume to:
bp (mi) Factor (mi) (mi)
34.0 100.0 250 NA NA 1500
38.0 90.4 1356.3 0.1 143.7 1500
40.0 86.6 1298.9 0.15 201.1 1500
42.0 82.8 1241.4 0.21 258.6 1500
44.0 78.9 1183.9 0.27 316.1 1500
DI Volume
N R1E
Brine Control 2960 1.07 3161 1500 Yo is s
Total Brine Volume Required (ml):| 1235.6 I

QC Check: \o?y;\\ 0\\ \S

Final Review: AC 631:‘J7(

@\ \bv‘ no C()Y\«WD\ {’IYVV\ L\_Qéa\ oz S \Y\Lov\(*zdf‘ O ol S,LQL
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Mysid Acute Salinity Tolerance Test
March 2015



CETIS Summary Report Report Date: 13 Mar-15 12:02 (p 1 of 1)
Test Code: 1503-S014 | 17-9424-8467

Mysid 96-h Acute Survival Test Nautilus Environmental (CA)
Batch ID: 18-6763-0526 Test Type: Survival (96h) Analyst:

Start Date: 03 Mar-15 15:45 Protocol: EPA/821/R-02-012 (2002) Diluent: Natural Seawater

Ending Date: 07 Mar-15 14:30 Species:  Americamysis bahia Brine: Frozen Seawater

Duration: 95h Source:  Agquatic Biosystems, CO Age: 4d

Sample ID: 15-5878-5286 Code: 1503-S014 Client: Poseidon

Sample Date: 03 Mar-15 Material:  Natural Seawater Project:

Receive Date: 03 Mar-15 Source: Poseidon

Sample Age: 16h Station: Nautilus Brine

Comparison Summary

Analysis ID  Endpoint NOEL LOEL TOEL PMSD TU Method

08-5966-3321 96h Survival Rate 44 >44 NA 11.5% Steel Many-One Rank Sum Test
03-1884-4572 96h Survival Rate 44 >44 NA 8.71% TST-Welch's t Test

96h Survival Rate Summary

C-ppt Control Type  Count Mean 95% LCL 95% UCL Min Max StdErr StdDev CV% %Effect
0 Brine Control 6 0.9667 0.881 1 0.8 1 0.03333 0.08165 8.45% 0.0%

0 Lab Control 6 1 1 1 1 1 0 0 0.0% -3.45%
40 6 0.9667 0.881 1 0.8 1 0.03333 0.08165 8.45% 0.0%

42 6 1 1 1 1 1 0 0 0.0% -3.45%
43 6 0.9 0.785 1 0.8 1 0.04472  0.1095 1217%  6.9%

44 6 0.9333 0.8249 1 0.8 1 0.04216  0.1033 11.07%  3.45%
96h Survival Rate Detail

C-ppt Confrol Type Rep1 Rep 2 Rep 3 Rep 4 Rep 5§ Rep 6

0 Brine Control 1 1 1 0.8 1 1

0 Lab Control 1 1 1 1 1 1

40 1 1 0.8 1 1 1

42 1 1 1 1 1 1

43 0.8 0.8 1 1 1 0.8

44 1 1 1 0.8 1 0.8
000-089-170-2 CETIS™ v1.8.7.20 Analyst:.M oA W& w/ié*/i‘ﬁ




CETIS Analytical Report

Report Date:
Test Code:

13 Mar-1512:01 (p 1 of 4)
1503-S014 | 17-9424-8467

Mysid 96-h Acute Survival Test

Nautilus Environmental (CA)

Analysis ID:  08-5966-3321 Endpoint: 96h Survival Rate CETIS Version: CETISv1.8.7
Analyzed: 13 Mar-15 11:36 Analysis: Nonparametric-Control vs Treatments Official Results: Yes
Data Transform Zeta Alt Hyp Trials Seed PMSD NOEL LOEL TOEL TU
Angular (Corrected) NA C>T NA NA 11.5% 44 >44 NA
Steel Many-One Rank Sum Test
Control vs C-ppt Test Stat Critical Ties DF P-Value P-Type Decision(a:5%)
Lab Control 40 36 25 1 10 0.6101 Asymp Non-Significant Effect
42 39 25 1 10 0.8000 Asymp Non-Significant Effect
43 30 25 1 10 0.2033 Asymp Non-Significant Effect
44 33 25 1 10 0.3906 Asymp Non-Significant Effect
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision(a:5%)
Between 0.06426895 0.01606724 4 1.932 0.1363 Non-Significant Effect
Error 0.207929 0.008317159 25
Total 0.2721979 29
Distributional Tests
Attribute Test Test Stat Critical P-value Decision(a:1%)
Variances Mod Levene Equality of Variance 3.269 4177 0.0275 Equal Variances
Variances Levene Equality of Variance 16.34 4177 <0.0001  Unequal Variances
Distribution Shapiro-Wilk W Normality 0.8773 0.9031 0.0025 Non-normal Distribution
96h Survival Rate Summary
C-ppt Control Type  Count iean 95% LCL 95% UCL Median  Min Max StdErr CV% %Effect
0 Lab Control 6 1 1 1 1 1 1 0 0.0% 0.0%
40 6 0.9667 0.881 1 1 0.8 1 0.03333  8.45% 3.33%
42 6 1 1 1 1 1 1 0 0.0% 0.0%
43 6 0.9 0.785 1 0.9 0.8 1 0.04472  12.17% 10.0%
44 6 0.9333 0.8249 1 1 0.8 1 0.04216 11.07% 6.67%
Angular (Corrected) Transformed Summary
C-ppt Control Type  Count Mean 95% LCL 95% UCL Median Min Max Std Err CV% %Effect
0 Lab Control 6 1.345 1.345 1.345 1.345 1.345 1.345 0 0.0% 0.0%
40 6 1.306 1.204 1.408 1.345 1.107 1.345 0.03969 7.45% 2.95%
42 6 1.345 1.345 1.345 1.345 1.345 1.345 0 0.0% 0.0%
43 6 1.226 1.089 1.363 1.226 1.107 1.345 0.05325 10.64% 8.85%
44 6 1.266 1.137 1.395 1.345 1.107 1.345 0.0502 9.71% 5.9%
96h Survival Rate Detail
C-ppt Control Type Rep1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6
0 Lab Control 1 1 1 1 1 1
40 1 1 0.8 1 1 1
42 1 1 1 1 1 1
43 0.8 0.8 1 1 1 0.8
44 1 1 1 0.8 1 0.8
Angular (Corrected) Transformed Detail
C-ppt Control Type  Rep 1 Rep 2 Rep 3 Rep 4 Rep 5§ Rep 6
0 Lab Control 1.345 1.345 1.345 1.345 1.345 1.345
40 1.345 1.345 1.107 1.345 1.345 1.345
42 1.345 1.345 1.345 1.345 1.345 1.345
43 1.107 1.107 1.345 1.345 1.345 1.107
44 1.345 1.345 1.345 1.107 1.345 1.107

000-089-170-2
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CETIS Analytical Report Report Date: 13 Mar-15 12:01 (p 2 of 4)

Test Code: 1503-S014 | 17-9424-8467
Mysid 96-h Acute Survival Test Nautilus Environmental (CA)
Analysis ID:  08-5966-3321 Endpoint: 96h Survival Rate CETIS Version: CETISv1.8.7
Analyzed: 13 Mar-15 11:36 Analysis: Nonparametric-Control vs Treatments Official Results: Yes
Graphics
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CETIS Analytical Report

Report Date: 13 Mar-15 12

:01 (p 3 of 4)

Test Code: 1503-S014 | 17-9424-8467
Mysid 96-h Acute Survival Test Nautilus Environmental (CA)
Analysis ID:  03-1884-4572 Endpoint: 96h Survival Rate CETIS Version: CETISv1.8.7
Analyzed: 13 Mar-15 11:37 Analysis: Parametric Bioequivalence-Two Sample Official Results: Yes
Data Transform Zeta Alt Hyp Trials Seed TSTb PMSD NOEL LOEL TOEL TU
Angular (Corrected) NA C'b<T NA NA 0.8 8.71% 44 >44 NA
TST-Welch's t Test
Control vs C-ppt Test Stat Critical MSD DF P-Value P-Type Decision(a:10%)
Lab Control 40* 5.779 1.476 0.059 5 0.0011 CDF Non-Significant Effect
42+ 0.2691 1.476 5 <01 CDF Non-Significant Effect
43* 2.817 1.476 0.079 5 0.0186 CDF Non-Significant Effect
44* 3.778 1.476 0.074 5 0.0065 CDF Non-Significant Effect
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision(a:5%)
Between 0.06426895 0.01606724 4 1.932 0.1363 Non-Significant Effect
Error 0.207929 0.008317159 25
Total 0.2721979 29
Distributional Tests
Attribute Test Test Stat Critical P-Value Decision(a:1%)
Variances Mod Levene Equality of Variance 3.269 4177 0.0275 Equal Variances
Variances Levene Equality of Variance 16.34 4177 <0.0001  Unequal Variances
Distribution Shapiro-Wilk W Normality 0.8773 0.9031 0.0025 Non-normal Distribution
$6h Survival Rate Summary
C-ppt Control Type  Count Mean 95% LCL 95% UCL Median  Min Max StdErr CV% %Effect
0 Lab Control 6 1 1 1 1 1 1 0 0.0% 0.0%
40 6 0.9667 0.881 1 1 0.8 1 0.03333  8.45% 3.33%
42 6 1 1 1 1 1 1 0 0.0% 0.0%
43 6 0.9 0.785 1 0.9 0.8 1 0.04472  1217% 10.0%
44 6 0.9333 0.8249 1 1 0.8 1 0.04216  11.07% 6.67%
Anguiar (Corrected) Transformed Summary
C-ppt Control Type  Count Mean 95% LCL 95% UCL Wedian Min Max StdErr CV% %Effect
0 Lab Control 6 1.345 1.345 1.345 1.345 1.345 1.345 0 0.0% 0.0%
40 6 1.306 1.204 1.408 1.345 1.107 1.345 0.03969  7.45% 2.95%
42 6 1.345 1.345 1.345 1.345 1.345 1.345 0 0.0% 0.0%
43 6 1.226 1.089 1.363 1.226 1.107 1.345 0.05325 10.64% 8.85%
44 6 1.266 1.137 1.395 1.345 1.107 1.345 0.0502 9.71% 5.9%
96h Survival Rate Detail
C-ppt Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6
0 Lab Control 1 1 1 1 1 1
40 1 1 0.8 1 1 1
42 1 1 1 1 1 1
43 0.8 0.8 1 1 1 0.8
44 1 1 1 0.8 1 0.8
Angular (Corrected) Transformed Detail
C-ppt Control Type  Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6
0 Lab Control 1.345 1.345 1.345 1.345 1.345 1.345
40 1.345 1.345 1.107 1.345 1.345 1.345
42 1.345 1.345 1.345 1.345 1.345 1.345
43 1.107 1.107 1.345 1.345 1.345 1.107
44 1.345 1.345 1.345 1.107 1.345 1.107
000-089-170-2 CETIS™ v1.8.7.20 Analyst_ A aaie 305




CETIS Analytical Report

Report Date: 13 Mar-15 12:01 (p 4 of 4)

Test Code: 1503-S014 | 17-9424-8467
Mysid 96-h Acute Survival Test Nautilus Environmental (CA)
Analysis ID:  03-1884-4572 Endpoint: 96h Survival Rate CETIS Version: CETISv1.8.7
Analyzed: 13 Mar-15 11:37 Analysis: Parametric Bioequivalence-Two Sample Official Results: Yes
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TST Summary Sheet

Lab Name Naut Client Name Pos

Test ID 1503-S015 Test Species A. bahia (mysid shrimp)
Test Date 3/3/2015 Test Type Acute

Test Duration 96h Endpoint Survival

Critical Conc. 43

Statistic Control Critical Concentration
Percent Mean of Raw Data 1.00 0.90

Mean used in Calcuation (transformed) 1.35 1.23

Variance used in Calcuation (transformed) 0.000 0.017

Standard Deviation of Transformed Data 0.000 0.130

CV of Transformed Data 0.000 0.106

n 6 6

Mean % Effect at Critical Conc.

10.00

Calculated t-value Degrees of Freedom

Table t-value

Percent Difference

2.8168 5 1.4759
Results

Pass Sample is Non-toxic

Raw Data

Control Data
No. of Organisms Response (Final

Exposed or Count, Weight,
Counted Length, etc.)
5 5
5 5
5 5
5 5
5 5
5 5
3/13/2015

Critical Concentration Data

No. of Organisms
Exposed or

Counted
5

ar o oot ot

Page 1 of 1

Response (Final
Count, Weight,
Length, etc.)

N

oo b

posedion mysid acute march 2015



Marine Acute Bioassay
Static-Renewal Conditions

Water Quality Measurements
& Test Organism Survival

Client: Poseidon Test Species: A. bahia Tech Initials
Sample ID: brine - Nautilus frozen seawater Start Date/Time: 3/3/2015 1549 0 |24 48|72 9
Test No.: \K’JQ?}”’SCN\{ End Date/Time: 3/7/2015 ll/t,())o counts:| E& |CH [T 6, )Eﬁ;fg@
Readings:f%’g% ‘M/' kyvf y'ﬂ‘
Dilutions made by: Lz
CH 3 atd
Number of Live Salinity Temperature Dissolved Oxygen pH
concir:tration Rep Organisms (ppt) (°C) (mglL) (units)
Lo |Als]9)5 |25
(-0 B 5| 55 |25
cls| 59 |z = ;
pls| 951515 > |
Els |95 5151
Fls| 9515 |
Bane, [Als|61515 |55
(sl [ Bls |5 |5
cls|Hh|5 |5 |5
Dfs5]H5|ulY]
Ejl5(5]|2]9]5
Fls| 59|12 |
Yoep fAls 5D g |5 I
' Bls|515 |55
D559 |5 S|
Els | 51615151
Fls1509 12151
Lplpob [Als | 81515 1S |4
_1els|gl97 5]
Cls5165|5]|7 (5|
Dls|%[9H |5 |
El5] 5|59 15
Fls] 9191215
Whppt [Als | S{Als |w i
~els{olM g Y]
Cls| 541915
Dls[5195 1915 |
E|5|5(95]9 (5]
Fls|H|9 |5 \»{

Initial Counts

ac'dby: WAL

Animal Source/Date Received: %§ ; '@lﬂﬂ‘é Age at Initiation: “ ('/‘; Feeding Times
0 l 24 | 48 | 72 | 96
Comments: i = initial reading in fresh test solution, f = final reading in test chamber prior to renewal AM: ﬁ‘[ MBGO‘B%CWO@
Organisms fed prior to initiation, circle one ( (Iy)/ n) 1—“\1?;(‘ D\ gf?/}’ lf)]éy”l_) PM: W‘@ IWE?\L}):\‘SI}‘D’E

@ sbsemple L\aded wf 03 Lder )y . ‘S@yﬁamf) e
\7%:\-\& Sea\fny
QC Check: L5 2o 7

Nautilus Environmental. 4340 Vandever Avenue. San Diego, CA 92120,

W‘}su.w&vv‘&“",_ ¥4 17“0"€

A

Final Review: ﬁg 3/%/1 6/




Marine Acute Bioassay
Static-Renewal Conditions

Client: Poseidon

Sample ID: brine - Nautilus frozen seawater

TestNo: | “D0 7 — 581\

Test Species:
Start Date/Time:
End Date/Time:

A. bahia

Water Quality Measurements
& Test Organism Survival

Tech Initials

3/32015 L9445

37/2015 A0

Counts:

Readings:

Dilutions made by:

Number of Live
Concentration Organisms

Re
—_ppt___ P

HUN O
Q@

(

e o o o o o (o s

O jOor fOv O (O |OT

T

5

f31

.

n_len lon

L0

P

<

L1

MMOIOB|PIAMOT|OB P TMOOB| "Mool nimoO|o|w|>»

i Z T
Initial Counts (15
QC'd by: \IC/@’

Animal Source/Date Received: /07 ,i %fﬁf‘%’

Comments:

o

5

o : -

Age at Initiation:

i

i = initial reading in fresh test solution, f = final reading in test chamber prior to renewai

Dissolved Oxygen pH

>
Organisms fed prior to initiation, circle one ( )/ n )

® subrandt Dl W[ PE o ifae 00 o shlers o\ aThy megune i 4 35 5

QC Check: 2 74;@ -

Nautilus Envirc

l. 4340 ‘.5' d Avenue. San Diego, CA 92120.

Final Review:




Marine Chronic Bioassay Brine Dilution Worksheet

Project: Poseidon Analyst: CH
Sample ID:  frozen seawater Test Date: 2| |45
U R
e ot W e o comed
Test No: 150 D-50 Test Type: mysid acute/ 48hr renewal
Salinity of Seawater 33.1 Y en BlIHIOAE
Salinity of Brine 93.0 Date of Brine used: &+=<T75 11, 123014 V|2l ialis,
Hulis, 23415
Test Dilution Volume 1500 Alkalinity of Brine Control: I i mg/L as CaCO3
TS = target salinity
SE = salinity of effiuent
SB = salinity of brine
Target Salinity| Concentration | Scawater Salinity Brine Dilute
¢ % seawater Volume Adjustment Volume to:
PP (mi) Factor (ml) (ml)
33.1 100.0 250 NA NA 1500
40.0 88.5 1327.2 0.13 172.8 1500
42.0 85.1 1277.1 0.17 222.9 1500
43.0 83.5 1252.1 0.20 247.9 1500
44.0 81.8 1227.0 0.22 273.0 1500
Dl Volume &
[
I Brine Control l 4446 "“f;\?f‘w! 081055 l 273.0 | 1500 |
E"iq Lq 0 i\z‘i{\‘l@ "”Zel
Total Brine Volume Required (ml): |54/, 5457 14 4|
QC Check: | £ Z|io\|% Final Review: i/ L{/ )ff l) N
v 3

@ BV‘;MZ et S P%éﬂ{(p e .0“{'5‘4‘ V n o o Hﬂf | I/IU(“} 16y Erppn
lo ) e "f\/\f&iﬁ oW Wfo*h Pl C{apﬁgg WCovelo) 4o Nave et
volome oy 4eot wubadian « S e inewe D




Topsmelt Acute Salinity Tolerance Test
March 2015



CETIS Summary Report Report Date: 13 Mar-15 12:03 (p 1 of 1)

Test Code: 1503-S015 | 07-4920-2856
Pacific Topsmelt 96-h Acute Survival Test Nautilus Environmental (CA)
Batch ID: 01-9359-5620 Test Type: Survival (96h) Analyst:
Start Date: 05 Mar-15 15:50 Protocol: EPA/821/R-02-012 (2002) Diluent: Natural Seawater
Ending Date: 09 Mar-15 14:40 Species:  Atherinops affinis Brine: Frozen Seawater
Duration: 95h Source: Aquatic Biosystems, CO Age: 12d
Sample ID: 14-5497-7546 Code: 1503-5015 Client: Poseidon
Sample Date: 05 Mar-15 Material:  Natural Seawater Project:
Receive Date: 05 Mar-15 Source: Poseidon
Sample Age: 16h Station: Nautilus Brine
Comparison Summary
Analysis ID Endpoint NOEL LOEL TOEL PMSD TU Method
11-6335-4659 96h Survival Rate 44 >44 NA 14.6% Steel Many-One Rank Sum Test
21-3466-5940 96h Survival Rate 44 >44 NA 11.2% TST-Welch's t Test

96h Survival Rate Summary
C-ppt Control Type  Count Mean 95% LCL 95% UCL Min Max Std Err  Std Dev  CV% %Effect

0 Brine Control 6 0.9333 0.8249 1 0.8 1 0.04216  0.1033 11.07%  0.0%
0 * Lab Control 6 0.9667 0.881 1 0.8 1 0.03333 0.08165 8.45% -3.57%
40 6 0.9667 0.881 1 0.8 1 0.03333 0.08165 8.45% -3.57%
42 6 0.9333 0.8249 1 0.8 1 0.04216  0.1033 11.07%  0.0%
43 6 0.9667 0.881 1 0.8 1 0.03333 0.08165 8.45% -3.57%
44 6 0.8667 0.6953 1 0.6 1 0.06667  0.1633 18.84%  7.14%
96h Survival Rate Detail

C-ppt Control Type  Rep Rep 2 Rep 3 Rep 4 Rep 5 Rep 6

0 Brine Control 1 1 0.8 1 1 0.8

0 Lab Control 0.8 1 1 1 1 1

40 1 1 1 0.8 1 1

42 0.8 1 0.8 1 1 1

43 1 1 1 0.8 1 1

44 1 0.8 1 1 0.6 0.8

‘ e
000-089-170-2 CETIS™ v1.8.7.20 Analyst X~ QA 4 S W




CETIS Analytical Report Report Date: 13 Mar-1512:02 (p 1 of 4)
Test Code: 1503-S015 | 07-4920-2856
Pacific Topsmelt 96-h Acute Survival Test Nautilus Environmental (CA)
Analysis ID:  11-6335-4659 Endpoint: 96h Survival Rate CETIS Version: CETISv1.8.7
Analyzed: 13 Mar-15 11:29 Analysis: Nonparametric-Control vs Treatments QOfficial Results: Yes
Data Transform Zeta Alt Hyp Trials Seed PMSD NOEL LOEL TOEL TU
Angular (Corrected) NA C>T NA NA 14.6% 44 >44 NA
Steel Many-One Rank Sum Test
Control vs C-ppt Test Stat Critical Ties DF P-Value P-Type Decision(a:5%)
Lab Control 40 39 25 2 10 0.8000 Asymp Non-Significant Effect
42 36 25 2 10 0.6101 Asymp Non-Significant Effect
43 39 25 2 10 0.8000 Asymp Non-Significant Effect
44 32.5 25 2 10 0.3556 Asymp Non-Significant Effect
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision(a:5%)
Between 0.06132809 0.01533202 4 0.9684 0.4422 Non-Significant Effect
Error 0.395814 0.01583256 25
Total 0.4571421 29
Distributional Tests
Attribute Test Test Stat Critical P-Value Decision(a:1%)
Variances Bartlett Equality of Variance 3.615 13.28 0.4605 Equal Variances
Distribution Shapiro-Wilk W Normality 0.8174 0.9031 0.0001 Non-normal Distribution
96h Survival Rate Summary
C-ppt Control Type  Count Mean 95% LCL 95% UCL Median  Min Max StdErr  CV% Y%Effect
0 Lab Control 6 0.9667 0.881 1 1 0.8 1 0.03333  8.45% 0.0%
40 6 0.9667 0.881 1 1 0.8 1 0.03333  8.45% 0.0%
42 6 0.9333 0.8249 1 1 0.8 1 0.04216 11.07% 3.45%
43 6 0.9667 0.881 1 1 0.8 1 0.03333  8.45% 0.0%
44 6 0.8667 0.6953 1 0.9 0.6 1 0.06667 18.84% 10.34%
Anguiar (Corrected) Transformed Summary
C-ppt Control Type  Count Mean 95% LCL 95% UCL Median Min Max StdErr  CV% %Effect
0 Lab Control 6 1.306 1.204 1.408 1.345 1.107 1.345 0.03969  7.45% 0.0%
40 6 1.306 1.204 1.408 1.345 1.107 1.345 0.03969  7.45% 0.0%
42 6 1.266 1.137 1.395 1.345 1.107 1.345 0.0502 9.71% 3.04%
43 6 1.306 1.204 1.408 1.345 1.107 1.345 0.03969 7.45% 0.0%
44 6 1.189 0.9911 1.388 1.226 0.8861 1.345 0.07712 15.88% 8.9%
96h Survival Rate Detail
C-ppt Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6
0 Lab Control 0.8 1 1 1 1 1
40 1 1 1 0.8 1 1
42 0.8 1 0.8 1 1 1
43 1 1 1 0.8 1 1
44 1 0.8 1 1 0.6 0.8
Angular (Corrected) Transformed Detail
C-ppt Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6
0 Lab Control 1.107 1.345 1.345 1.345 1.345 1.345
40 1.345 1.345 1.345 1.107 1.345 1.345
42 1.107 1.345 1.107 1.345 1.345 1.345
43 1.345 1.345 1.345 1.107 1.345 1.345
44 1.345 1.107 1.345 1.345 0.8861 1.107
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CETIS Analytical Report Report Date: 13 Mar-15 12:02 (p 2 of 4)
Test Code: 1503-S015 | 07-4920-2856
Pacific Topsmelt 96-h Acute Survival Test Nautilus Environmental (CA)
Analysis ID:  11-6335-4659 Endpoint: 96h Survival Rate CETIS Version: CETISv1.8.7
Analyzed: 13 Mar-15 11:29 Analysis: Nonparametric-Control vs Treatments Official Results: Yes
Graphics
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CETIS Analytical Report Report Date: 13 Mar-15 12:02 (p 3 of 4)
) Test Code: 1503-S015 | 07-4920-2856
R
Pacific Topsmelt 96-h Acute Survival Test T ?:i} ! Nautilus Environmental (CA)
Analysis ID:  21-3466-5940 Endpoint: 96h Survival Rate CETIS Version: CETISv1.8.7
Analyzed: 13 Mar-15 11:30 Analysis: Parametric Bioeguivalence-Two Sample Official Results: Yes
Data Transform Zeta Alt Hyp Trials Seed TSThb PMSD NOEL LOEL TOEL TU
Angular (Corrected) NA C'b<T NA NA 0.8 11.2% 44 >44 NA
TST-Welch's t Test
Control vs C-ppt Test Stat Critical MSD DF P-Value P-Type Decision(a:10%)
Lab Control 40* 5.137 1.383 0.070 9 0.0003 CDF Non-Significant Effect
42* 3.728 1.397 0.083 8 0.0029 CDF Non-Significant Effect
43* 5.137 1.383 0.070 9 0.0003 CDF Non-Significant Effect
44* 1.737 1.44 0.120 6 0.0665 CDF Non-Significant Effect
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision(a:5%)
Between 0.06132809 0.01533202 4 0.9684 0.4422 Non-Significant Effect
Error 0.395814 0.01583256 25
Total 0.4571421 29
Distributional Tests
Attribute Test Test Stat Critical P-Value Decision(a:1%)
Variances Bartlett Equality of VVariance 3.615 13.28 0.4605 Equal Variances
Distribution Shapiro-Wilk W Normality 0.8174 0.9031 0.0001 Non-normal Distribution
96h Survival Rate Summary
C-ppt Control Type  Count Mean 95% LCL 95% UCL Median Min Max Std Err CV% %Effect
0 Lab Control 6 0.9667 0.881 1 1 0.8 1 0.03333  8.45% 0.0%
40 6 0.9667 0.881 1 1 0.8 1 0.03333  8.45% 0.0%
42 6 0.9333 0.8249 1 1 0.8 1 0.04216  11.07% 3.45%
43 6 0.9667 0.881 1 1 0.8 1 0.03333  8.45% 0.0%
44 6 0.8667 0.6953 1 0.9 0.6 1 0.06667 18.84% 10.34%
Anguiar (Corrected) Transformed Summary
C-ppt Control Type  Count Mean 95% LCL  95% UCL Median  Min Max Std Err CV% %Effect
0 Lab Control 6 1.306 1.204 1.408 1.345 1.107 1.345 0.03969  7.45% 0.0%
40 6 1.306 1.204 1.408 1.345 1.107 1.345 0.03969  7.45% 0.0%
42 6 1.266 1.137 1.395 1.345 1.107 1.345 0.0502 9.71% 3.04%
43 6 1.306 1.204 1.408 1.345 1.107 1.345 0.03969  7.45% 0.0%
44 6 1.189 0.9911 1.388 1.226 0.8861 1.345 0.07712 15.88% 8.9%
96h Survival Rate Detail
C-ppt Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6
0 Lab Control 0.8 1 1 1 1 1
40 1 1 1 0.8 1 1
42 0.8 1 0.8 1 1 1
43 1 1 1 0.8 1 1
44 1 0.8 1 1 0.6 0.8
Angular (Corrected) Transformed Detail
C-ppt Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6
0 Lab Control 1.107 1.345 1.345 1.345 1.345 1.345
40 1.345 1.345 1.345 1.107 1.345 1.345
42 1.107 1.345 1.107 1.345 1.345 1.345
43 1.345 1.345 1.345 1.107 1.345 1.345
44 1.345 1.107 1.345 1.345 0.8861 1.107
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CETIS Ana|ytica| Report Report Date: 13 Mar-1512:02 (p 4 of 4)
Test Code: 1503-S015 | 07-4920-2856

Pacific Topsmelt 96-h Acute Survival Test Nautilus Environmental (CA)

Analysis ID:  21-3466-5940 Endpoint: 96h Survival Rate CETIS Version: CETISv1.8.7
Analyzed: 13 Mar-15 11:30 Analysis: Parametric Bioequivalence-Two Sample Official Results: Yes
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Marine Acute Bioassay Water Quality Measurements

Static-Renewal Conditions & Test Organism Survival
Client: Poseidon Test Species: A. affinis Tech initials
Sample ID: brine - Nautilus frozen seawater Start Date/Time: 3/5/2015 | 550 0 | 24| 48| 72| 96

Test No.: \ﬁ) G%? - 'f?f)\ 5 End Date/Time: 3/9/2015 1“4y 0 Counts:
Readings:

'

Dilutions made by:

Number of Live ! Salinity % Temperature Dissolved Oxygen pH
Conct;r;ttration Rep Organisms | (ppt) i (°c) (mgiL) (units)
LabControl | A | 5 |y (Y [ |4 119
Bls|a|5]|5]5
cls|5 (D55
pls|5 |55 |5
E|s :f) § Hhl5
Fls5]|5 |5 |9 |3
Brine Als5|5|S s s
Control |B|s5 |2 |9 |5 |5
cls|a |44 |4
pls |5 (5515
Els|5|5|5 |5
Fls |- (Y |~
40 ppt Als g i 515
Bls|2 |2 |55
cls|5 |90« |6
Dl s ||y |5 |
E|ls5 (2|5 ]5]9
Fls|2 S|z (%
azppt | A5 [M |4 |4 |9
Bls|92|5 |5 |9 7
cls |y Yy |4 |H
Dis |7 |55 |5
E|ls |25 |55
Fl1s17 151515
azppt |A]|s5(5 |2 1519
Bls|9]|> 15 |9
cls|= 51515
Dls(y 4]y |1
E|ls|S 51519
Flslo 51515
Initial Counts )
acdby: CH
Animal Source/Date Received: A%ﬁ / ??/l :'éﬂ/ﬁ Age at Initiation: ‘ZO\ Feeding Times
_4_@ 72 | 96
Comments: i = initial reading in fresh test solution, f = final reading in test chamber prior to renewal / CES0%15]
Organisms fed prior to initiation, circle one ((DI n) WM\(\ Ses on S 5&\ a.-‘m, He S‘Qy' - =1

_ ®ro uX NS p
QC Check: \{»ﬁ) %!(Q‘ !\f) Final Review: 2’5 3»/[6”“?

Nautilus Environmental. 4340 Vandever Avenue. San Diego, CA 92120.




Marine Acute Bioassay Water Quality Measurements

Static-Renewal Conditions & Test Organism Survival
Client: Poseidon Test Species: A. affinis Tech Initials
Sample ID: brine - Nautilus frozen seawater Start Date/Time: 3/5/2015  |550 0 | 24] 48| 72 9
TestNo.: \ <5075 ~ f”)Q)\(}a End Date/Time: 3/9/2015  {4“{() Counts: CH' L? Kplﬁf@ B
Readings: C:H' ys WA&’) (‘W%M
Dilutions made by: / ¥

Number of Live Salini Temperature Dissolved Oxygen pH
Concir;ttration Rep Organisms (ppt) (C) (mg/L) (units)
44 ppt A
B
Cc
D
E
F
A
B
C
D
E
F
A
B
C
D
E
F
A
B
c
D
E
El
A
B
c
‘ D
E
F
Imtaa(llz?durl;;s: l ; |
Animal Source/Date Received: A%S / 1), %l HL; Age at Initiation: \21'5(
Comments: i = initial reading in fresh test solution, f = final reading in test chamber prior to renewal AM: |
Organisms fed prior to initiation, circle one ((y}/ n ) PM:
@f) éghsaapgglgﬂgu\%& Wl DT e T 10 T 0B n SaN ity vigpsave e T §e )
QC Check: < “ Final Review: 0@’ 3/1’@3/!%

Nautilus Environmental, 4340 Vandever Avenue. San Diego, CA 92120.




Marine Chronic Bioassay Brine Dilution Worksheet

Project: Poseidon Analyst: CH

Sample ID:  frozen seawater Test Date: 6{ 5 f (S

Test No: FDOD S0 Test Type: topsmelt acute / +esst ;:m\h,;zﬁ N
Salinity of Seawater 33.1

@/ oy Bhz{ineld

Salinity of Brine 84.0 Date of Brine used: nsfe, u)iwm, wizaf, ey
Test Dilution Volume 1500 Alkalinity of Brine Control: \lo mg/L as CaCO3 g};’, i'S%A
TS = target salinity ST

SE = salinity of effluent
SB = salinity of brine

L . Seawater Salinity Brine Dilute
Target Salinity| Concentration . )
¢ o, seawater Volume Adjustment Volume to:
PR (ml) Factor (ml) (ml)
33.1 100.0 250 NA NA 1500
40.0 86.4 1296.7 0.16 203.3 1500
42.0 82.5 1237.7 0.21 262.3 1500
43.0 80.6 1208.3 0.24 291.7 1500
44.0 78.6 1178.8 0.27 321.2 1500
DI Volume e
- T3S
| Brine Control | —woiwior® S |53 | a2 | s00 |

Bo3 ARG e
Total Brine Volume Required (ml):[2/% 7" 64z |
i594,7
Qc check: ¢ 3)y3)i< Final Review: >4 3///1%

VR ' . tesd
: e & T inehabhas Prove Do vaade s
wmudhou no Warele

Ares to hawe cvoud) vwlwime Foc dest inChdlig 4 venewel



Marine Chronic Bioassay

Brine Dilution Worksheet

Project: Poseidon Analyst: NH
Sample ID: frozen seawater Test Date: 3/5/2015
e 4§ hr
Test No: Hh oo - D0 S Test Type: Topsmelt Acute / Renewal
Salinity of Seawater 33.0 ® & 50
Salinity of Brine 84.0 Date of Brine used: ‘Mﬁw’e%,ﬂ/ﬁ/ﬁ; ujza};zg;izjnjmf
5
Test Dilution Volume 1500 Alkalinity of Brine Control: 1\ mg/L as CaCO3 Zj:rﬁ?
AC Q16
TS = target salinity 3hs
SE = salinity of effluent
SB = salinity of brine
Target Salinity| Concentration Seawater §allnlty Brine Dllu.te
t % seawater Volume Adjusiment Volume to:
pp (mi) Factor (mi) (ml)
a4
33.00 s 100.0 250 NA NA 1500
40.0 86.3 1294.1 0.16 205.9 1500
42.0 82.4 1235.3 0.21 264.7 1500
43.0 80.4 1205.9 0.24 294.1 1500
44.0 78.4 1176.5 0.28 323.5 1500
DI Volume
ELWY' atd
Brine Control |y,7 204 Tuls AT 3235 1500
Total Brine Volume Required (ml):|  1411.8
i Wirar,.
Qc Check‘ 3/13‘//V Final Review: ﬁﬂ%‘//g f/éi,’/m

C) (‘)}r\Y\L LA S WK,(.:Q%Q OUU’/)

nihaton b cenowa

. t/b] Ut

by to testr v ah M~ Prov Yorine
Made on it iple date y o nave Lo

fu~ Yot




APPENDIX B

Reference Toxicant Test Data



Mysid Acute Reference Toxicant Test
February 2015



CETIS Summary Report Report Date: 13 Feb-15 13:42 (p 1 of 1)
Test Code: 150205myra | 14-1381-7090

Mysid 96-h Acute Survival Test Nautilus Environmental (CA)
Batch ID: 04-3347-7787 Test Type: Survival (96h) Analyst:

Start Date: 05 Feb-15 15:55 Protocol: EPA/821/R-02-012 (2002) Diluent: Diluted Natural Seawater

Ending Date: 09 Feb-15 14:00 Species:  Americamysis bahia Brine: Not Applicable

Duration: 94h Source:  Aquatic Biosystems, CO Age: 5d

Sample ID: 17-2429-4896 Code: 150205myra Client: Internal

Sample Date: 05 Feb-15 Material:  Copper chloride Project:

Receive Date: 05 Feb-15 Source: Reference Toxicant

Sample Age: 16h Station: Copper Chioride

Comparison Summary

Analysis ID Endpoint NOEL LOEL TOEL PMSD TU Method

07-3206-3714 96h Survival Rate 100 200 141.4 18.7% Dunnett Multiple Comparison Test

Point Estimate Summary

Analysis ID  Endpoint Level Mg/l 95% LCL 95% UCL TU Method

20-9020-4206 96h Survival Rate EC50 257.5 219 302.7 Spearman-Karber

96h Survival Rate Summary

C-ug/L. Control Type  Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev CV% %Effect
0 Lab Control 4 0.95 0.7909 1 0.8 1 0.05 0.1 10.53%  0.0%

50 4 1 1 1 1 1 0 0 0.0% -5.26%
100 4 1 1 1 1 1 0 0 0.0% -5.26%
200 4 0.75 0.4453 1 0.6 1 0.09574 0.1915 2553%  21.05%
400 4 0.1 0 0.2837 0 0.2 0.05774  0.1155 116.5%  89.47%
800 4 0 0 0 0 0 0 0 100.0%
96h Survival Rate Detail

C-pg/L Control Type Rep 1 Rep 2 Rep 3 Rep 4

0 Lab Control 1 0.8 1 1

50 1 1 1 1

100 1 1 1 1

200 0.6 1 0.8 0.6

400 0.2 0 0.2 0

800 0 0 0 0

000-089-180-4

CETIS™ v1.8.7.20

Analyst: e

awddy 25




CETIS Ana'ytical Report Report Date: 13 Feb-15 13:42 (p 1 of 2)
Test Code: 150205myra | 14-1381-7090
Mysid 96-h Acute Survival Test Nautilus Environmental (CA)
Analysis ID:  07-3206-3714 Endpoint: 96h Survival Rate CETIS Version: CETISv1.8.7
L Analyzed: 13 Feb-15 13:42 Analysis: Parametric-Control vs Treatments Official Results: Yes
Data Transform Zeta Alt Hyp Trials Seed PMSD NOEL LOEL TOEL TU
Angular (Corrected) NA C>T NA NA 18.7% 100 200 141.4
Dunnett Multiple Comparison Test
Control vs C-pg/L Test Stat Critical MSD DF P-Value P-Type Decision(a:5%)
Lab Control 50 -0.6611 2.356 0.212 6 0.9445 CDF Non-Significant Effect
100 -0.6611 2.356 0212 6 0.9445 CDF Non-Significant Effect
200* 2.55 2.356 0.212 6 0.0350 CDF Significant Effect
400* 10.45 2.356 0.212 6 <0.0001 CDF Significant Effect
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision(a:5%)
Between 2.897553 0.7243882 4 44.66 <0.0001  Significant Effect
Error 0.2432871 0.01621914 15 .
Total 3.14084 19
Distributional Tests
Attribute Test Test Stat Critical P-Value Decision{a:1%)
Variances Mod Levene Equality of Variance 3.938 4,893 0.0222 Equal Variances
Variances Levene Equality of Variance 8.631 4,893 0.0008 Unequal Variances
Distribution Shapiro-Wilk W Normality 0.9034 0.866 0.0478 Normal Distribution
96h Survival Rate Summary
C-ug/L Control Type  Count Mean 95% LCL 95% UCL Median Min Max Std Err CV% %Effect
0 Lab Control 4 0.95 0.7909 1 1 0.8 1 0.05 10.53% 0.0%
50 4 1 1 1 1 1 1 0 0.0% -5.26%
100 4 1 1 1 1 1 1 0 0.0% -5.26%
200 4 0.75 0.4453 1 0.7 0.6 1 0.09574 2553% 21.05%
400 4 0.1 0 0.2837 0.1 0 0.2 0.05774 115.5% 89.47%
800 4 0 0 0 0 0 0 0 100.0%
Angular (Corrected) Transformed Summary
C-ug/L. Control Type  Count Mean 95% LCL 95% UCL Median Min Max StdErr  CV% %Effect
0 Lab Control 4 1.286 1.096 1.475 1.345 1.107 1.345 0.05953 9.26% 0.0%
50 4 1.345 1.345 1.346 1.345 1.345 1.345 0 0.0% -4.63%
100 4 1.345 1.345 1.346 1.345 1.345 1.345 0 0.0% -4.63%
200 4 1.056 0.7075 1.405 0.9966 0.8861 1.345 0.1096 20.75%  17.86%
400 4 0.3446 0.1258 0.5634 0.3446 0.2255 0.4636 0.06874 39.9% 73.2%
800 4 0.2255 0.2255 0.2256 0.2255 0.2255 0.2255 0 0.0% 82.46%

000-089-180-4

CETIS™ v1.8.7.20
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CETIS Analytical Report Report Date: 13 Feb-15 13:42 (p 2 of 2)

Test Code: 150205myra | 14-1381-7090
Mysid 96-h Acute Survival Test Nautilus Environmental (CA)
Analysis ID:  07-3206-3714 Endpoint: 96h Survival Rate CETIS Version: CETISv1.8.7
Analyzed: 13 Feb-15 13:42 Analysis: Parametric-Control vs Treatments Official Results: Yes
Graphics
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CETIS Analytical Report Report Date: 13 Feb-1513:42 (p 1 of 1)

Test Code: 150205myra | 14-1381-7090
Mysid 96-h Acute Survival Test Nautilus Environmental (CA)
Analysis ID:  20-9020-4206 Endpoint: 96h Survival Rate CETIS Version: CETISv1.8.7
Analyzed: 13 Feb-15 13:42 Analysis: Untrimmed Spearman-Karber Official Results: Yes
Spearman-Karber Estimates
Threshold Option Threshold  Trim Mu Sigma EC50 95% LCL 95% UCL
Control Threshold 0.05 0.00% 2.411 0.03513 257.5 219 302.7
96h Survival Rate Summary Calculated Variate(A/B)
C-pg/L Control Type Count Mean Min Max Std Err Std Dev CV% %Effect A B
0 Lab Control 4 0.95 0.8 1 0.05 0.1 10.53%  0.0% 19 20
50 4 1 1 1 0 0 0.0% -5.26% 20 20
100 4 1 1 1 0 0 0.0% -5.26% 20 20
200 4 0.75 0.6 1 0.09574 0.1915 25.53% 21.05% 15 20
400 4 0.1 0 0.2 0.05774 0.1155 115.5% 89.47% 2 20
800 4 0 0 0 0 0 1000% O 20
Graphics
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CETIS QC Plot

Report Date:

13 Feb-15 13:43 (1 of 1)

Mysid 96-h Acute Survival Test

Nautilus Environmental (CA)

Test Type: Survival (96h) Organism: Americamysis bahia (Opossum Shri  Material: Copper chloride
Protocol: EPA/821/R-02-012 (2002) Endpoint: 96h Survival Rate Source:  Reference Toxicant-REF
Mysid 96-h Acute Survival Test

2

8

£

]

&

Q

(%)

=

2

o

n

o

R EEEEEEEEEEEE R

8 8 8 @ 8 2 & g KA & 2 z 2 5% ¥ g 8 & .o 8 B
Mean 212.3 Count: 20 -2s Warning Limit: 132.6 -3s Action Limit: 92.8
Sigma: 39.84 CV: 18.80% +2s Warning Limit; 292 +3s Action Limit: 331.8

Quality Control Data

Point Year Month Day Time QC Data Delta Sigma Warning Action TestID Analysis ID

1 2013 Sep 6 15:05 2585 46.24 1.161 13-4471-4704  00-6973-4292

2 Oct 23 13:30 2549 42.61 1.07 16-6624-9217  07-4356-3093

3 Nov 8 14:45 260.1 47.84 1.201 01-3268-3774 14-6511-6184

4 19 18:00 282.8 70.54 1.771 18-1597-6213  02-6078-0521

5 Dec 6 16115 2219 9.614 0.2413 15-9430-7362 18-2355-9881

6 2014 Jan 10 14:40 190.3 -21.96 -0.5512 09-8692-0569 06-8811-0955

7 Feb 12 17:15 255.8 43.46 1.091 12-4495-5726  14-4047-7239

8 Mar 20 17:.05 2257 13.39 0.3361 04-4343-4707 19-2134-2594

9 27 17:15 2357 23.38 0.5869 18-1249-5190  11-5455-8999

10 Apr 2 1545 1496 -62.7 -1.574 20-2330-3139 08-0863-3116

11 10 17:10 196.5 -15.77 -0.3958 16-5864-1833  17-8475-7680

12 May 1 15:15 198.3 -14.03 -0.352 13-9584-4772  21-4495-8860

13 Jun 10 16:15 124.9 -87.42 -2.194 (-) 00-0683-8894 06-8677-9461

14 Jul 17 16:45 180.3 -32.05 -0.8045 21-4298-8152 14-5683-3222

15 Aug 14 17:30 198.2 -14.07 -0.3531 18-8849-8580 16-2876-9748

16 Sep 23 16:35 2128 0.5362 0.01346 12-4500-2750 04-3355-5833

17 Oct 23 1515 2294 17.1 0.4291 14-7022-2326  19-3230-6931

18 Nov 12 15:05 198.2 -14.07 -0.3531 15-3145-0944  01-6220-6073

19 Dec 13 16:30 168.2 -44.12 -1.107 11-0699-8383  10-8975-0476

20 2015 Jan 8 13:15 204.2 -8.055 -0.2022 16-0054-0041 01-6807-2003

21 Feb 5 1555 2575 45,17 1.134 14-1381-7090 20-9020-4206

000-089-180-4 CETIS™ v1.8.7.20 Analyst: \C\; QA; W;Z‘MIU:D—




Marine Acute Bioassay
Static-Renewal Conditions

Water Quality Measurements
& Test Organism Survival

Client: Internal Test Species: A. bahia Tech Initials
Sample ID: CuCl, Start Date/Time: 2/6/2015 |55 0 |24 48| 72| 9
Test No.: 150205myra End Date/Time: 2/9/2015 ‘4 0O counts:| U |66 AP |C R AG
Readings:|A U | W | 3 | B |BIC
Dilutions made by:}’(i\ )\/ i
High conc. made (ug/L):| 800 | = [f00| - | -
Vol. Cu stock added (mL):‘ ;Lk o %L{ o
Cu stock concentration (pg/L): g‘jplglbo Final Volume (mL): 2000) - | 2000} - i
Number of Live Salinity Temperature Dissolved Oxygen pH
Concenlt[ation Rlnd Organisms (ppt) (°c) {mg/L) {units)
01241487296 0 24 1 48 | 72| 96 0 24|48 | 72 | 96 0 24 1 48 | 721 96 0 24148 | 72} .96
Lab Control 515 15 19 | S [2as] A hazas oo 207 | 2salhu [25002s3u. 4 (54 [b 3 6.5 5o 199394 790 Pa4 291
5195 |4 " 201 4.5 ‘<1 78k
151519 b5 [5]s
« s ]=]5]s |
50 1595 |9]s ilpilmalame | zed sy qlesaesee |54 [o1]6.\[5.5]8.00 3¢ 799|797 741
12595 [5]% b0 hys o 781,
2|s519H [D]S
21|5(3 65 |5]°
100 10515 |5 [5[S g lortenl@armwalzeo|safy, salsred |64 L s 59065 14746599 | 797|702
13|55 b |5]° 0.4 52 - 941
115955195
23|55 |5 C) S 1 KRy
200 20| 5[5 [ Y ]3 bas|Polnalmalwsly, o 20\ hanlsasd s 54 [L1 |6\ ss 45| 1% fraql#ae| 297
14|55 56K 0.5 by .5 faa
6 |59 |5 ]9]¢
ABEILIE
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Initial Count QC: L .
Animal Source/Date Received: })@b/ 2{4‘“6 Age at Initiation: 6(}& Feeding Times
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Comments: i = initial reading in fresh test solution, f = final reading in test chamber prior to renewal | WQX%U’(ZDO@%
Organisms fed prior to initiation, circle one @I n) PM: 'U{]) (253 \?}0 53] —
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Topsmelt Acute Reference Toxicant Test
February 2015



CETIS Summary Report

Report Date: 20 Feb-15 12:06 (p 1 of 1)

Test Code: 150210aara | 05-4867-3928
Pacific Topsmelt 96-h Acute Survival Test Nautilus Environmental (CA)
Batch ID: 11-5441-5565 Test Type: Survival (96h) Analyst:
Start Date: 10 Feb-15 14:45 Protocol: EPA/821/R-02-012 (2002) Diluent:  Diluted Natural Seawater
Ending Date: 14 Feb-1512:45 Species:  Atherinops affinis Brine: Not Applicable
Duration: 94h ’ Source: Aquatic Biosystems, CO Age: 15d
Sample ID: 19-5120-7043 Code: 150210aara Client: Internal
Sample Date: 10 Feb-15 Material:  Copper chloride Project:
Receive Date: 10 Feb-15 Source: Reference Toxicant
Sample Age: 15h Station: Copper Chloride
Comparison Summary
Analysis ID  Endpoint NOEL LOEL TOEL PMSD TU Method
04-7551-7651 96h Survival Rate 100 200 141.4 43.9% Steel Many-One Rank Sum Test
Point Estimate Summary
Analysis ID  Endpoint Level ug/L. 95% LCL 95% UCL TU Method
21-3305-5409 96h Survival Rate EC50 91.04 76.69 108.1 Trimmed Spearman-Kéarber
96h Survival Rate Summary
C-ug/L Control Type  Count Mean 95% LCL 95% UCL Min Max Std Err StdDev CV% %Effect
0 Lab Control 4 1 1 1 1 1 0 0 0.0% 0.0%
50 4 0.95 0.7909 1 0.8 1 0.05 0.1 10.53% 5.0%
100 4 0.4 0 1 0 1 0.2449 0.4899 122.5%  60.0%
200 4 0 0 0 0 0 0 0 100.0%
400 4 0 0 0 0 0 0 0 100.0%
800 4 0 0 0 0 0 0 0 100.0%
96h Survival Rate Detail
C-pg/L. Control Type Rep 1 Rep 2 Rep 3 Rep 4
0 Lab Control 1 1 1 1
50 1 1 0.8 1
100 0.6 0 0 1
200 0 0 0 0
400 0 0 0 0
800 0 0 0 0

000-089-180-4

CETIS™ v1.8.7.20
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CETIS Ana|ytica| Report Report Date: 20 Feb-15 12:06 (p 1 of 1)
Test Code: 150210aara | 05-4867-3928
Pacific Topsmelt 96-h Acute Survival Test Nautilus Environmental (CA)
Analysis ID:  04-7551-7551 Endpoint: 96h Survival Rate CETIS Version: CETISv1.8.7
Analyzed: 20 Feb-15 12:06 Analysis: Nonparametric-Control vs Treatments Official Results: Yes
Data Transform Zeta Alt Hyp Trials Seed PMSD NOEL LOEL TOEL TU
Angular {(Corrected) NA C>T NA NA 43.9% 100 200 141.4
Steel Many-One Rank Sum Test
Control vs C-pg/L Test Stat Critical Ties DF P-Value P-Type Decision{a:5%)
Lab Control 50 16 11 1 6 0.4206 Asymp Non-Significant Effect
100 12 11 1 6 0.0738 Asymp Non-Significant Effect
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision(a:5%)
Between 1.116211 0.5581056 2 5.342 0.0296 Significant Effect
Error 0.9403625 0.1044847
Total 2.056574 11
Distributional Tests
Attribute Test Test Stat Critical P-Value Decision(a:1%)
Variances Mod Levene Equality of Variance 10.47 8.022 0.0045 Unequal Variances
Variances Levene Equality of Variance 17.2 8.022 0.0008 Unequal Variances
Distribution Shapiro-Wilk W Normality 0.8681 0.8025 0.0618 Normal Distribution
96h Survival Rate Summary
C-pg/L Control Type  Count Mean 95% LCL 95% UCL Median  Min Max StdErr CV% %Effect
0 Lab Control 4 1 1 1 1 1 1 0 0.0% 0.0%
50 4 0.95 0.7909 1 1 0.8 1 0.05 10.53% 5.0%
100 4 0.4 0 1 0.3 0 1 0.2449 122.5% 60.0%
200 4 0 0 0 0 0 0 0 100.0%
400 4 0 0 0 0 0 0 0 100.0%
800 4 0 0 0 0 0 0 0 100.0%
Angular (Corrected) Transformed Summary
C-ug/L Control Type  Count Mean 95% LCL 95% UCL Median Min Max StdErr CV% %Effect
0 Lab Control 4 1.345 1.345 1.346 1.345 1.345 1.345 0 0.0% 0.0%
50 4 1.286 1.096 1.475 1.345 1.107 1.345 0.05953 9.26% 4.43%
100 4 0.6706 -0.1999 1.541 0.5558 0.2255 1.345 0.2735 81.58% 50.15%
200 4 0.2255 0.2255 0.2256 0.2255 0.2255 0.2255 0 0.0% 83.24%
400 4 0.2255 0.2255 0.2256 0.2255 0.2255 0.2255 0 0.0% 83.24%
800 4 0.2255 0.2255 0.2256 0.2255 0.2255 0.2255 0 0.0% 83.24%
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CETIS Analytical Report

Report Date:

20 Feb-15 12:06 (p 1 of 1)

Test Code: 150210aara | 05-4867-3928
Pacific Topsmeit 96-h Acute Survival Test Nautilus Environmental (CA)
Analysis ID:  21-3305-5409 Endpoint: 96h Survival Rate CETIS Version: CETISv1.8.7
Analyzed: 20 Feb-15 12:06 Analysis: Trimmed Spearman-Karber Official Results: Yes
Trimmed Spearman-Karber Estimates
Threshold Option Threshold  Trim Mu Sigma EC50 95% LCL 95% UCL
Control Threshold 0 5.00% 1.959 0.03726 91.04 76.69 108.1
96h Survival Rate Summary Calculated Variate(A/B)
C-ugl/L Control Type Count Mean Min Max StdErr StdDev CV% %Effect A B
0 Lab Control 4 1 1 1 0 0 0.0% 0.0% 20 20
50 4 0.95 0.8 1 0.05 0.1 10.53%  5.0% 19 20
100 4 04 0 1 0.2449 0.4899 122.5%  60.0% 8 20
200 4 0 0 0 0 0 100.0% O 20
400 4 0 0 0 0 0 1000% O 20
800 4 0 0 0 0 0 100.0% O 20
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CETIS QC Plot

Report Date:

20 Feb-15 12:07 (1 of 1)

Pacific Topsmelt 96-h Acute Survival Test

Néutilus Environmental (CA)

Test Type: Survival (96h)
Protocol:

EPA/821/R-02-012 (2002)

Organism: Atherinops affinis (Topsmelt)

Endpoint:

96h Survival Rate

Material:
Source:

Copper chioride
Reference Toxicant-REF

EC50-pg/L Copper chloride

Ll 1

Pacific Topsmelt 96-h Acute Survival Test

+3s

+2s

/\VM\/\“

o v

-2s

-3s

o

a9 8 9 & g § o5 L L L LIii i)
g - 8§ % 3 £ o4 ¥ ¥ 8 T 4 a8 % 8 8 a9 /A8
Mean 121 Count: 20 -2s Warning Limit: 60.8 -3s Action Limit: 30.68
Sigma: 30.12 CV: 24.90% +2s Warning Limit: 181.3 +3s Action Limit: 211.4

Quality Control Data

Point Year Month Day Time QC Data Delta Sigma Warning Action TestID Analysis ID

1 2013 Jun 6 14:25 1149 -6.13 -0.2035 12-0033-0929 20-0252-9346

2 Jul 18 12:50 94,59 -26.41 -0.8768 19-2632-6339  04-8526-8990

3 Aug 22 14140 203.7 82.68 2.745 (+) 16-8357-2725 11-7110-5550

4 Sep 18 13:50 1275 6.456 0.2143 09-9085-4812  11-5673-1751

5 Oct 15 15:20 103.5 -17.47 -0.5801 00-5901-5898  17-6384-6991

6 Nov 14 9:40 106.1 -14.88 -0.4941 06-5418-8921  10-2371-6330

7 Dec 12 13:20 78.46 -42.54 -1.412 12-4998-2305 03-2148-1441

8 2014 Jan 15 16:25 1275 6.456 0.2143 13-3854-5258 05-1070-1044

9 Feb 25 13:55 146.4 25.41 0.8436 20-0325-5939 07-6658-0335

10 Apr 23 16:00 70.71 -50.29 -1.67 11-8272-9093  14-5541-7971

11 Jun 19 156:35 118.9 -2.079 -0.06903 11-2944-5183  19-5384-3170

12 Jul 15 14:15 111 -10.04 -0.3334 00-8730-8108 10-9428-5566

13 Aug 13 1410 156.9 35.92 1.192 12-9208-7415 02-1974-5349

14 Sep 16 13:10 1231 2114 0.0702 05-7478-8365 11-8140-9628

15 Oct 18 10:45 146.4 25.41 0.8436 18-6908-7115 01-0100-8379

16 30 11:50 132 10.95 0.3636 17-2734-9303  12-4790-6162

17 Nov 11 10:50 111 -10.04 -0.3334 19-6246-9477 14-2586-1124

18 Dec 3 16145 98.53 -22.47 -0.746 07-3639-8754 16-6449-6521

19 13 15:30 150.1 29.08 0.9654 03-6652-6590  12-5127-9321

20 2015 Jan 21 15:35 99.71 -21.29 -0.7068 16-8270-8063 13-6137-3732

21 Feb 10 14:45 91.04 -29.96 -0.9947 05-4867-3928 21-3305-5409

000-089-180-4 CETIS™ v1.8.7.20 Analyst: v/%’ QA: kﬁﬂljwhg




Marine Acute Bioassay
Static-Renewal Conditions

Water Quality Measurements

& Test Organism Survival

Client: Internal Test Species: A, affinis Tech Initials
Sample ID: CuCl, Start Date/Time£2/9/26145 2{ o[ 446 0 | 24| 48| 72| 9
[S) p .
Test No.: 1502(59aara End DateITlmejV 2/‘ "'H}"; 'ZMLFX Counts: A"B ’Jﬂ /VH M- W‘Hﬁ
e
Readings: Bl it /ﬂ.% Wl s
Dilutions made by: AW} - F)’v’i T
High conc. made (ug/L):| 890 | =~ 700 -
Vol. Cu stock added {mL}): Iﬂﬁ g L)U’
Cu stock concentration (ug/L): dl[) ﬂOO Final Volume (mL): | 2000 2000
Number of Live Salinity Temperature Dissolved Oxygen pH
Concentration { Rand Organisms (ppt) (°C) a- (mg/L) (units)
—(pa/ll)__ # 2
0 24148 72|96 0 24 ] 48| 72| 96 0 24148 | 72| 96 0 24148 72:] 96 0 2414872 { 96
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Rand # QC: L\
fnitial Count QC: MY
Animal Source/Date Received: 70\\7,7(//1 s 1 (()/ \(7 Age at Initiation: Vs /{"\/{ < Feeding Times
! ' 0 24 48 72 96
Comments: i = initial reading in fresh test solution, f = final reading in test chamber prior to renewal AM: 0&0 &)‘1")’7"5 ﬁ“}()C
Organisms fed prior to initiation, circle one (V)/ n) (\)C\\% \JO 2[(@[\% pM: |7 |- o) e
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Mysid Acute Reference Toxicant Test
March 2015



CETIS Summary Report Report Date: 13 Mar-15 11:16 (p 1 of 1)

Test Code: 150303myra | 16-0363-1107
Mysid 96-h Acute Survival Test Nautilus Environmental (CA)
Batch ID: 17-5434-7167 Test Type: Survival (96h) Analyst:
Start Date: 03 Mar-15 15:10 Protocol: EPA/821/R-02-012 (2002) Diluent: Diluted Natural Seawater
Ending Date: 07 Mar-15 13:55 Species:  Americamysis bahia Brine: Not Applicable
Duration: 95h Source: Aquatic Biosystems, CO Age: 4d
Sample ID: 14-7479-8613 Code: 150303myra Client: Internal
Sample Date: 03 Mar-15 Material:  Copper chloride Project:
Receive Date: 03 Mar-15 Source: Reference Toxicant
Sample Age: 15h Station: Copper Chloride
Comparison Summary
Analysis ID  Endpoint NOEL LOEL TOEL PMSD TU Method
00-4701-4628 96h Survival Rate 50 100 70.71 12.9% Dunnett Multiple Comparison Test
Point Estimate Summary
Analysis ID  Endpoint Level Ha/L 95% LCL 95% UCL TU Method
10-4165-9670 96h Survival Rate EC50 150.3 121.7 185.7 Trimmed Spearman-Karber
96h Survival Rate Summary
C-pgl/L. Control Type  Count Mean 95% LCL 95% UCL Min Max StdErr StdDev  CV% %Effect
0 Lab Control 4 1 1 1 1 1 0 0 0.0% 0.0%
50 4 0.95 0.7909 1 0.8 1 0.05 0.1 10.53%  5.0%
100 4 0.8 0.8 0.8 0.8 0.8 0 0 0.0% 20.0%
200 4 0.3 0.1163 0.4837 0.2 0.4 0.05774 0.1155 38.49%  70.0%
400 4 0 0 0 0 0 0 0 100.0%
800 4 0 0 0 0 0 0 0 100.0%
96h Survival Rate Detail
C-ug/L Control Type Rep 1 Rep 2 Rep 3 Rep 4
0 Lab Control 1 1 1 1
50 1 1 1 0.8
100 0.8 0.8 0.8 0.8
200 0.4 0.2 0.2 0.4
400 0 0 0 0
800 0 0 0 0

000-089-170-2 CETIS™ v1.8.7.20 Analyst: f\(/ QA:k}ﬁO KL%[Z‘V['E




Test Code: 150303myra | 16-0363-1107

Mysid 96-h Acute Survival Test Nautilus Environmental (CA)
Analysis ID:  00-4701-4628 Endpoint: 96h Survival Rate CETIS Version: CETISv1.8.7
Analyzed: 13 Mar-1511:14 Analysis: Parametric-Control vs Treatments Official Results: Yes
Data Transform Zeta Alt Hyp Trials Seed PMSD NOEL LOEL TOEL TU
Angular (Corrected) NA C>T NA NA 12.9% 50 100 70.71
Dunnett Multiple Comparison Test
Control vs C-ug/L Test Stat Critical MSD DF P-Value P-Type Decision{a:5%)
Lab Control 50 0.9647 2.287 0.141 6 0.3485 CDF Non-Significant Effect

100* 3.859 2.287 0.141 6 0.0030 CDF Significant Effect

200* 12,49 2.287 0.141 6 <0.0001 CDF Significant Effect
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision{a:5%)
Between 1.477123 0.4923743 3 64.64 <0.0001  Significant Effect
Error 0.09140357 0.007616965 12
Total 1.568527 15
Distributional Tests
Attribute Test Test Stat Critical P-Value Decision{a:1%)
Variances Mod Levene Equality of Variance 3.21 5.953 0.0618 Equal Variances
Variances Levene Equality of Variance 15.36 5.953 0.0002 Unequal Variances
Distribution Shapiro-Wilk W Normality 0.8697 0.8408 0.0269 Normal Distribution
96h Survival Rate Summary
C-ug/L. Control Type  Count Mean 95% LCL 95% UCL Median  Min Max Std Err CV% %Effect
0 Lab Control 4 1 1 1 1 1 1 0 0.0% 0.0%
50 4 0.95 0.7909 1 1 0.8 1 0.05 10.53% 5.0%
100 4 0.8 0.7997 0.8003 0.8 0.8 0.8 0 0.0% 20.0%
200 4 0.3 0.1163 0.4837 0.3 0.2 0.4 0.05774 38.49% 70.0%
400 4 0 0 0 0 0 0 0 100.0%
800 4 0 0 0 0 0 0 0 100.0%
Angular (Corrected) Transformed Summary
C-ug/L Control Type  Count Mean 95% LCL 95% UCL Median Min Max Std Err CV% %Effect
0 Lab Control 4 1.345 1.345 1.346 1.345 1.345 1.345 0 0.0% 0.0%
50 4 1.286 1.096 1.475 1.345 1.107 1.345 0.05953  9.26% 4.43%
100 4 1.107 1.107 1.108 1.107 1.107 1.107 0 0.0% 17.7%
200 4 0.5742 0.3711 0.7773 0.5742 0.4636 0.6847 0.06382 2223% 57.32%
400 4 0.2255 0.2255 0.2256 0.2255 0.2255 0.2255 0 0.0% 83.24%
800 4 0.2255 0.2255 0.2256 0.2255 0.2255 0.2255 0 0.0% 83.24%
96h Survival Rate Detail
C-pg/L Control Type Rep 1 Rep 2 Rep 3 Rep 4
0 Lab Control 1 1 1 1
50 1 1 1 0.8
100 0.8 0.8 0.8 0.8
200 0.4 0.2 0.2 0.4
400 0 0 0 0
800 0 0 0 0

000-089-170-2
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CETIS Analytical Report

Report Date: 13 Mar-15 11:16 (p 2 of 2)
Test Code: 150303myra | 16-0363-1107

Mysid 96-h Acute Survival Test

Nautilus Environmental (CA)

Analysis ID:  00-4701-4628 Endpoint: 96h Survival Rate CETIS Version: CETISv1.8.7
Analyzed: 13 Mar-15 11:14 Analysis: Parametric-Control vs Treatments Official Results: Yes
Angular (Corrected) Transformed Detail
C-pg/L. Control Type Rep1 Rep 2 Rep 3 Rep 4
0 Lab Control 1.345 1.345 1.345 1.345
50 1.345 1.345 1.345 1.107
100 1.107 1.107 1.107 1.107
200 0.6847 0.4636 0.4636 0.6847
400 0.2255 0.2255 0.2255 0.2255
800 0.2255 0.2255 0.2255 0.2255
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CETIS Analytical Report

Report Date:
Test Code:

13 Mar-15 11:16 (p 1 of 1)
150303myra | 16-0363-1107

Mysid 96-h Acute Survival Test

Nautilus Environmental (CA)

C-pg/L

Analysis ID:  10-4165-8670 Endpoint: 96h Survival Rate CETIS Version: CETISv1.8.7
Analyzed: 13 Mar-15 11:14 Analysis: Trimmed Spearman-Karber Official Results: Yes
Trimmed Spearman-Karber Estimates
Threshold Option Threshold Trim Mu Sigma EC50 95% LCL 95% UCL
Control Threshold 0 5.00% 2177 0.04587 150.3 121.7 185.7
96h Survival Rate Summary - Calculated Variate(A/B) -
C-ug/L Control Type Count Mean Min Max StdErr StdDev CV% %Effect A B
0 Lab Control 4 1 1 1 0 0 0.0% 0.0% 20 20
50 4 0.95 0.8 1 0.05 0.1 10.53%  5.0% 19 20
100 4 0.8 0.8 0.8 0 0 0.0% 20.0% 16 20
200 4 0.3 0.2 04 0.05774 0.1155 38.49%  70.0% 6 20
400 4 0 0 0 0 0 100.0% O 20
800 4 0 0 0 0 0 100.0% O 20
96h Survival Rate Detail
C-ug/l Control Type Rep 1 Rep 2 Rep 3 Rep 4
0 Lab Control 1 1 1 1
50 1 1 1 0.8
100 0.8 0.8 0.8 0.8
200 0.4 0.2 0.2 0.4
400 0 0 0 0
800 0 0 0 0
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CETIS QC Plot Report Date: 13 Mar-15 11:17 (1 of 1)
Mysid 96-h Acute Survival Test Nautilus Environmental (CA)
Test Type: Survival (96h) Organism: Americamysis bahia (Opossum Shri  Material: Copper chloride
Protocol: EPA/821/R-02-012 (2002) Endpoint: 96h Survival Rate Source: Reference Toxicant-REF
Mysid 96-h Acute Survival Test
+3s
) +2s
b=l
s
S
§ ‘é.\ Mean
8 \\'
-
]
+
uc; -2s
e
-3s

S T
2 9 8 8 9 & KR & 2% g & -“ &£ @ & o9 9 8 8 & 8
Mean 207.3 Count: 20 -2s Warning Limit: 126.7 -3s Action Limit: 86.38
Sigma: 40.32 cV: 19.50% +2s Warning Limit: 288 +3s Action Limit: 328.3

Quality Control Data

Point Year Month Day Time QC Data Delta Sigma Warning Action TestID Analysis ID

1 2013 Nov 8 14:45 260.1 52.84 1.311 01-3268-3774 14-6511-6184

2 19 18:.00 28238 75.54 1.874 18-1597-6213  02-6078-0521

3 Dec 6 1615 2218 14.61 0.3624 15-9430-7362 18-2355-9881

4 2014 Jan 10 14:40 190.3 -16.96 -0.4207 09-8692-0569 06-8811-0955

5 Feb 12 1715 255.8 48.46 1.202 12-4495-5726  14-4047-7239

6 Mar 20 17:05 2257 18.39 0.4561 04-4343-4707 19-2134-2594

7 27 1715 2357 28.38 0.7039 18-1249-5190 11-5455-8999

8 Apr 2 1545 1496 -57.7 -1.431 20-2330-3139  08-0863-3116

9 10 17:10 196.5 -10.77 -0.2671 16-5864-1833  17-8475-7680

10 May 1 15:15 198.3 -9.025 -0.2238 13-9584-4772 21-4495-8860

11 Jun 10 16:15 124.9 -82.42 -2.044 -) 00-0683-8894  06-8677-9461

12 Jul 17 16:45 180.3 -27.05 -0.6709 21-4298-8152  14-5683-3222

13 Aug 14 17:30 198.2 -9.069 -0.2249 18-8849-8580 16-2876-9748

14 Sep 23 16:35 21238 5.536 0.1373 12-4500-2750 04-3355-5833

15 Oct 23 15115 2294 221 0.548 14-7022-2326  19-3230-6931

16 Nov 12 15:05 198.2 -9.069 -0.2249 15-3145-0944  01-6220-6073

17 Dec 13 16:30 168.2 -39.12 -0.9703 11-0699-8383  10-8975-0476

18 2015 Jan 8 1315 204.2 -3.055 -0.07576 16-0054-0041  01-6807-2003

19 Feb 5 1555 2575 50.17 1.244 14-1381-7090 20-9020-4206

20 24 14:45 156.3 -50.99 -1.265 00-7545-3960 18-6061-5275

21 Mar 3 1510 1503 -56.99 -1.413 16-0363-1107 10-4165-9670

000-089-170-2 CETIS™ v1,8.7.20 Analyst: f\«C QA: WFO/M‘EJ




Marine Acute Bioassay

Static-Renewal Conditions

Water Quality Measurem

ents

& Test Organism Survival

Client: Internal Test Species: A. bahia Tech Initials
Sampie ID: CuCl, Start Date/Time: 3/3/2015 !6‘0 0 | 24 | 48| 72 | 96
Test No.: 150303myra End Date/Time: 3/7/2015 ‘df_)% Counts:|E6y CH% l@ f@
) Readings: ?A\C‘_’Y"? AL’ ¥ ﬂjﬁ)
Dilutions made by: e b
High conc. made (pg/L): 800 | - 30O ="
: Vol. Custockadded(mL):(gf( e
Cu stock concentration {pg/L): %Qj OO Final Volume {mL): 2000{ -~ |2000 -
Number of Live Salinity Temperature Dissolved Oxygen pH
Concen/tll-'ation Ra#nd Organisms (ppY) Y (°C) (mglL) (units)
0|24 48|72 96 0| 241 48:| 72 1:96 0|24 481 72196 0|24 48|72} .96 0:.].24.1 48 | 72 | 96
Lab Control 5| 515 B 15382080296 prsfpd3 [eo2a ([B54pss|bb|e? Y25 7|70 ke sl18 [Lap
5715 19 15 5.0 a4 5. Y21
155 %5 915
s 15[ 9555 1
50 15| %[5 18 |5 (302208500204 311 P42[163 ks beal 7]e.0 b o |5 s 1Y 1100194 (120
12|5]| 5|5 |55 505 Y4 5.¢ {20
215/99PH 15
2 s Lol ]
100 10 [ 5|1 ¢ [0 [ [P z0af20\[w2 511 [Z12]162 [ 3muf55 a5 b 1160 {7y [5.5 [sa P145[1aL [Bos [184 [73¢
3]s | SR [Y Sl "5 Ka b9
15[ 6]5 |44
23 |5 | 64 [" Y Do
200 20 [ 5 [Y |2 | D | 2302 v0 |0 ofzo [0, [2 42{163 b hsulasal 676 |10 [SFs 2 as 742804 [7.97(1%0
145 | B |20 2&% hos huly X b2
6 5|1 1l 1]} |2
2|5 94412
w0 | 3 s A0 |/ Porlealed = [ pahedpsal- [T Jealed or = |7 [rsazees) |-
19 s [0 (o] M wo| byg g 3]
6|5 1[©9 /C{‘XﬁL
5|30V
800 5 51200 |, [0 am | pideeafsu] 1~ Jedleafey| - |~ pavidafeo| = |~
245 | Loy | e ] [a]® 48 Lo 86
18]5|0]~ ZM B
17415 o1/
Rand # QC: QL
Initial Count QC: A‘I&_
Animal Source/Date Received: {)"6 5 ’ 7 ’3 I\/) Age at Initiation: l/i A Feeding Times
0 24 48 72 96
Comments: i = initial reading in fresh test solution, f = final reading in test chamber prior to renewal AM: | = fﬁf):)mw QQDV
Organisms fed prior to initiation, circle one((y\>/ n) PM: W|‘5 (WLC,( 570| —
@k 2he 0% |
QC Check: 4= AT Final Review:W 6}%([5

Nautilus Environmental. 4340 Vandever Avenue. San Diego, CA 92120.
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CETIS Summary Report Report Date: 13 Mar-15 11:19 (p 1 of 1)

Test Code: 150305aara | 19-3155-0811
Pacific Topsmelt 96-h Acute Survival Test Nautilus Environmental (CA)
Batch ID: 15-8595-8712 Test Type: Survival (96h) Analyst:
Start Date: 05 Mar-15 16:00 Protocol: EPA/821/R-02-012 (2002) Diluent: Diluted Natural Seawater
Ending Date: 09 Mar-15 14:35 Species:  Atherinops affinis Brine: Not Applicable
Duration: 95h Source: Aquatic Biosystems, CO Age: 12d
Sample ID: 11-0049-8953 Code: 150305aara Client: Internal
Sample Date: 05 Mar-15 Material:  Copper chloride Project:
Receive Date: 05 Mar-15 Source: Reference Toxicant
Sample Age: 16h Station: Copper Chloride

Comparison Summary

Analysis ID  Endpoint NOEL LOEL TOEL PMSD TU Method
17-0019-9527 96h Survival Rate 50 100 70.71 15.3% Steel Many-One Rank Sum Test

Point Estimate Summary
Analysis ID  Endpoint Level g/l 95% LCL. 95% UCL TU Method
19-8561-4737 96h Survival Rate EC50 127.5 105.1 154.6 Spearman-Karber

96h Survival Rate Summary

C-ug/L Control Type  Count Mean 95% LCL.  95% UCL Min Max Std Err StdDev CV% %Effect
0 Lab Control 4 1 1 1 1 1 0 0 0.0% 0.0%
50 4 1 1 1 1 1 0 0 0.0% 0.0%
100 4 0.65 0.4909 0.8091 0.6 0.8 0.05 0.1 16.38% 35.0%
200 4 0.2 0 0.4598 0 0.4 0.08165 0.1633 81.65% 80.0%
400 4 0 0 0 0 0 0 0 100.0%
800 4 0 0 0 0 0 0 0 100.0%

96h Survival Rate Detail

C-ug/L Control Type  Rep1 Rep 2 Rep 3 Rep 4
0 Lab Control 1 1 1 1

50 1 1 1 1

100 0.6 0.8 0.6 0.6
200 0 0.2 0.4 0.2
400 0 0 0 0

800 0 0 0 0

000-089-170-2 CETIS™ v1.8.7.20 Analyst: 7[\(:/ QAW‘?J‘ZQ}( ( l;’




CETIS Analytical Report

Report Date: 13 Mar-15 11:19 (p 1 of 2)
Test Code: 150305aara | 19-3155-0811

Pacific Topsmelt 96-h Acute Survival Test

Nautilus Environmental (CA)

Analysis ID:  17-0019-9527 Endpoint: 96h Survival Rate CETIS Version: CETISv1.8.7

Analyzed: 13 Mar-15 11:19 Analysis: Nonparametric-Control vs Treatments Official Results: Yes

Data Transform Zeta Alt Hyp Trials Seed PMSD NOEL LOEL TOEL TU
Angular (Corrected) NA C>T NA NA 15.3% 50 100 70.71

Steel Many-One Rank Sum Test

Control vs C-ug/lL Test Stat Critical Ties DF P-Value P-Type Decision{da:5%)

Lab Control 50 18 10 1 6 0.7500 Asymp Non-Significant Effect
100* 10 10 0 6 0.0276 Asymp Significant Effect
200* 10 10 0 6 0.0276 Asymp Significant Effect

ANOVA Table

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

Between 2.128261 0.7094204 3 59.88 <0.0001  Significant Effect

Error - 0.1421622 0.01184685 12

Total 2.270423 15

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(a:1%)
Variances Mod Levene Equality of Variance 1.609 5.953 0.2391 Equal Variances
Variances Levene Equality of Variance 2.818 5.953 0.0841 Equal Variances
Distribution Shapiro-Witk W Normality 0.7731 0.8408 0.0012 Non-normal Distribution

96h Survival Rate Summary

4
4
100 4 0.9413 07655  1.117 0.8861
200 4 0.4594  0.161 0.7578  0.4636
400 4 02255 02255 02256  0.2255
800 4 0.2255 02255 02256  0.2255

C-pg/L Control Type  Count Mean 95% LCL 95% UCL Median Min Max Std Err CV% %Effect
0 Lab Control 4 1 1 1 1 1 1 0 0.0% 0.0%

50 4 1 1 1 1 1 1 0 0.0% 0.0%
100 4 0.65 0.4909 0.8091 0.6 0.6 0.8 0.05 15.38% 35.0%
200 4 0.2 0 0.4598 0.2 0 0.4 0.08165 81.65% 80.0%
400 4 0 0 0 0 0 0 0 100.0%
800 4 0 0 0 0 0 0 0 100.0%
Angular (Corrected) Transformed Summary

C-ug/L Control Type  Count Mean 95% LCL 95% UCL Median Min Max StdErr CV% %Effect
0 Lab Control 1.345 1.345 1.346 1.345 1.345 1.345 0 0.0% 0.0%
50 1.345 1.345 1.346 1.345 1.345 1.345 0 0.0% 0.0%

0.8861 1.107 0.05527 11.74% 30.03%
0.2255 0.6847 0.09377 40.82% 65.85%
0.2255 0.2255 0 0.0% 83.24%
0.2255 0.2255 0 0.0% 83.24%

96h Survival Rate Detail

C-pg/L Control Type Rep1 Rep 2 Rep 3 Rep 4

0 Lab Control 1 1 1 1

50 1 1 1 1

100 0.6 0.8 0.6 0.6

200 0 0.2 0.4 0.2

400 0 0 0 0

800 0 0 0 0
000-089-170-2 CETIS™ v1.8.7.20 Analyst: 7’\(/ QA:W\&{‘Z’ < hg




CETIS Analytical Report

Report Date:
Test Code:

13 Mar-15 11:19 (p 2 of 2)
150305aara | 19-3155-0811

Pacific Topsmelt 96-h Acute Survival Test

Nautilus Environmental (CA)

Analysis ID:  17-0019-9527 Endpoint: 96h Survival Rate CETIS Version: CETISv1.8.7
Analyzed: 13 Mar-15 11:19 Analysis: Nonparametric-Control vs Treatments Official Results: Yes
Angular (Corrected) Transformed Detail
C-pg/L Control Type Rep1 Rep 2 Rep 3 Rep 4
0 Lab Control 1.345 1.345 1.345 1.345
50 1.345 1.345 1.345 1.345
100 0.8861 1.107 0.8861 0.8861
200 0.2255 0.4636 0.6847 0.4636
400 0.2255 0.2255 0.2255 0.2255
800 0.2255 0.2255 0.2255 0.2255
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CETIS Analytical Report

Report Date:
Test Code:

13 Mar-15 11:19 (p 1 of 1)
150305aara | 19-3155-0811

Pacific Topsmelt 96-h Acute Survival Test

Nautilus Environmental (CA)

5

C-pg/L

00

600

700

Analysis ID:  19-8561-4737 Endpoint: 96h Survival Rate CETIS Version: CETISv1.8.7
Analyzed: 13 Mar-15 11:19 Analysis: Untrimmed Spearman-Kérber Official Results: _Yes
Spearman-Kérber Estimates
Threshold Option Threshold Trim Mu Sigma EC50 95% LCL 95% UCL
Control Threshold 0 0.00% 2,105 0.0419 127.5 105.1 154.6
96h Survival Rate Summary - Calculated Variate(A/B) B
C-pg/L Control Type Count Mean Min Max StdErr StdDev CV% %Effect A B
0 Lab Control 4 1 1 1 0 0 0.0% 0.0% 20 20
50 4 1 1 1 0 0 0.0% 0.0% 20 20
100 4 0.65 0.6 0.8 0.05 0.1 156.38% 35.0% 13 20
200 4 0.2 0 0.4 0.08165 0.1633 81.65% 80.0% 4 20
400 4 0 0 0 0 0 100.0% 0 20
800 4 0 0 0 0 0 100.0% 0 20
96h Survival Rate Detail
C-pg/L Control Type Rep 1 Rep 2 Rep 3 Rep 4
0 Lab Control 1 1 1 1
50 1 1 1 1
100 0.6 0.8 0.6 0.6
200 0 0.2 0.4 0.2
400 0 0 0 0
800 0 0 0 0
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CETIS QC Plot Report Date: 13 Mar-15 11:19 (1 of 1)
Pacific Topsmelt 96-h Acute Survival Test Nautilus Environmental (CA)
Test Type: Survival (96h) Organism: Atherinops affinis (Topsmelt) Material: Copper chloride
Protocol: EPA/821/R-02-012 (2002) Endpoint: 96h Survival Rate Source: Reference Toxicant-REF

EC50-pug/L Copper chloride

250
200
150

100

Pacific Topsmeit 96-h Acute Survival Test

-3s

EEEEEEEEEEEEEEEEEEEE
40y 0% % o 4 ¥ ¥ /8 3 - o ¥ 2 8 3 8 9 &~ 2 8
Mean: 1198 Count: 20 -2s Warning Limit: 58.17 -3s Action Limit: 27.33
Sigma: 30.84 Cv: 25.70% +2s Warning Limit: 181.5 +3s Action Limit: 212.4

Quality Control Data

Point Year Month Day Time QC Data Delta Sigma Warning Action Test ID Analysis ID

1 2013 Jul 18 12:50 94.59 -25.21 -0.8175 19-2632-6339  04-8526-8990

2 Aug 22 14:40 2037 83.88 272 (+) 16-8357-2725 11-7110-5550

3 Sep 18 13:50 127.5 7.656 0.2483 09-9085-4812  11-5673-1751

4 Oct 15 15:20 103.5 -16.27 -0.5277 00-5901-5898  17-6384-6991

5 Nov 14 9:40 106.1 -13.68 -0.4437 06-5418-8921  10-2371-6330

6 Dec 12 13:20 78.46 -41.34 -1.341 12-4998-2305 03-2148-1441

7 2014 Jan 15 1525 1275 7.656 0.2483 13-3854-5258  05-1070-1044

8 Feb 25 13:55 1464 26.61 0.8628 20-0325-5939  07-6658-0335

9 Apr 23 16:00 70.71 -49.09 -1.592 11-8272-9093  14-5541-7971

10 Jun 19 156:35 118.9 -0.8793  -0.02851 11-2944-5183  19-5384-3170

11 Jul 15 1415 111 -8.843 -0.2867 00-8730-8108  10-9428-5566

12 Aug 13 14:10 156.9 37.12 1.204 12-9208-7415 02-1974-5349

13 Sep 16 13:10 123.1 3.314 0.1075 05-7478-8365 11-8140-9628

14 Oct 18 10:45 146.4 26.61 0.8628 18-6908-7115 01-0100-8379

15 30 11:50 132 12.15 0.394 17-2734-9303  12-4790-6162

16 Nov 11 10:50 111 -8.843 -0.2867 19-6246-9477 14-2586-1124

17 Dec 3 16145 9853 -21.27 -0.6897 07-3639-8754  16-6449-6521

18 13 15:30 150.1 30.28 0.9818 03-6652-6590 12-5127-9321

19 2015 Jan 21 15:35 99.71 -20.09 -0.6514 16-8270-8063 13-6137-3732

20 Feb 10 14:45 91.04 -28.76 -0.9325 05-4867-3928 21-3305-5409

21 Mar 5 16:00 127.5 7.656 0.2483 19-3155-0811  19-8561-4737

000-089-170-2

CETIS™ v1.8.7.20
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Marine Acute Bioassay
Static-Renewal Conditions

Water Quality Measurements
& Test Organism Survival

Client; Internal Test Species: A. affinis Tech Initials
Sample ID: CuCl, Start DatefTime: 3/5/2015 | (,00 0 | 26|48 | 72| 9
TestNo.: 150305aara End DatefTime: 3/9/2015 {42 counts:| CH| LS D | €6y
Readings: MG |6 %nf\ 516
Dilutions made by: El\ - A i e
High conc. made (ug/L):| 800 :«I ,f)/}f): - -
Vol. Cu stock added (mL):|(%.4 W Hbl o= |-
Cu stock concentration (pg/L): 66;700 Final Volume (mL): 2000| - 2000} "'" -
Number of Live Salinity Temperature Dissolved Oxygen pH
Concentration |Rand Organisms (ppt) &C) (mgiL) {units)
—(ugil)_ # N : S —— ! . T — - —
0 |2a|a8|72]06] 0 20| 8|72 06] 0| 2a) 48|72 06] 0| 2a]a8]72] 6] 0] 2a] ] 2] s
LabControl | 22 | 5 |5 |5 |5 |5 [p0.0]03[04] 07 01 A% [10% 07,19:1 M| 7265 72470 (69 17,45]785 [Bol T 21[T8¢
217 8 0 B 6 P
wis2lsiss) | 1 | L 1T T ] | ,
155 (2|5 |5 %6 3! f’ﬁ 0 |
50 #1557 (5|54 ?«‘Mo?‘@o ] ‘i 0.4 \ﬁ/\ 21076 l %\ H‘é o é-‘f "2 16 b2 DA 785 Yo [199
N N o P 7Y =
17525 |59 =
Mls|95 15191 -]
100 12553 | |3 20\? %o’é%oomio”l \c\szoﬂ'iqo [\ |7
4 [s|AH Ju |y “'.m o _hL
s (Yl 3] ' 0
195 Lk 3 ) % : : -
200 23| 5| r|2- 15 |0 2‘\‘1 wz 30070 \303 O MOMW US|Te jbt
13|59 |2 W , : :fo'%‘ =
te s [ [y [0
18 | 5 | \ |t . o
400 9 |5 |0 : 196 206 .
16 [ 5 |O I o
5 O] |/ |
800 5 |0 AT | M A fud |
6 | 510
20 [5|¢] 7 -
Rand#QC: Py
Initial CountQC: ("}
Animal Source/Date Received: A%/ 79) %/ l6 Age at Initiation: \Qd Feeding Times
Comments: i = initial reading in fresh test solution, f = final reading in test chamber prior to renewal

Organisms fed prior to initiation, circle one m/ n) @ V(() @3\ 3 %/7“6

QC Check: "Aekz \ wlivo

Nautijus Environmental, 4340 Vandever Avenue, San Diego, CA 92120,

Final Review: l‘/’ﬁ'a é/ﬂié’h%




APPENDIX C

Glossary of Qualifier Codes



Glossary of Qualifier Codes:

Laboratory Procedures

Q1 -

Q2 -
Q3 -

Q4 -
Q5 -
Q6 -
Q7 -
Q8 -
Qo9 -
Q10 -
Q11 -
Q12 -
Q13 -
Q14 -

Temperatures out of recommended range; corrective action taken and recorded in Test
Temperature Correction Log

Temperatures out of recommended range; no action taken, test terminated same day

Sample aerated prior to initiation or renewal due to dissolved oxygen (D.O.) levels below 6.0
mg/L

Test aerated; D.O. levels dropped below 4.0 mg/L

Test initiated with aeration due to an anticipated drop in D.O.

Airline obstructed or fell out of replicate and replaced; drop in D.O. occurred
Salinity out of recommended range

Spilled test chamber/ Unable to recover test organism(s)

Inadequate sample volume remaining, 50% renewal performed

Inadequate sample volume remaining, no renewal performed

Sample out of holding time; refer to QA section of report

Replicate(s) not initiated; excluded from data analysis

Survival counts not recorded due to poor visibility or heavy debris

D.O. percent saturation was checked and was < 110%

Data Analysis/Reporting

Q15 -
Q16 -

Q17 -

Did not meet minimum test acceptability criteria. Refer to QA section of report.

Percent minimum significant difference (PMSD) was below the lower bound limit for acceptability.
This indicates that statistics may be over-sensitive in detecting a difference from the control due
to low variability in the data set.

Percent minimum significant difference (PMSD) was above the upper bound limit for acceptability.
This indicates that statistics may be under-sensitive in detecting a difference from the control due
to high variability in the data set.

Error Correction

Q18 -
Q19 -
Q20 -
Q21 -

Incorrect Entry
lllegible Entry
Miscalculation

Other (provide reason in comments section)

Updated: 11/1/14



	Title Page
	Introduction
	Materials and Methods

	Results

	Quality Assurance

	References

	Appendix A - Raw Data and Statistical Analyses

	Appendix B - Reference Toxicant Test Data

	Appendix C - Lab Qualifer Codes
 



