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EXECUTIVE SUMMARY

ACUTE TOXICITY TESTING

CARLSBAD DESALINATION PLANT BRINE EFFLUENT

CDP M-001 Brine Effluent

Pacific Topsmelt 96-hour Acute Survival Results Summary:

Sample Date

Acute Toxic Unit (TU.)

8/29/18 1.28
9/6/18 1.14
9/18/18 1.25




TOXICITY SUMMARY REPORT Client: Poseidon Water
Test ID: 1808-S220, 1809-S105 & S141 Testing Period: August/September 2018

INTRODUCTION

24-hour composite discharge samples were collected in August and September 2018 from the Carlsbad
Desalination Plant (CDP) for acute toxicity testing purposes. At the request Santa Ana Regional Water
Quality Control Board (SARWQCB), Poseidon Water, LLC (Poseidon) contracted with Nautilus Environmental
(Nautilus) to conduct three acute toxicity tests on CDP brine effluent samples collected at least one week
apart from each other and representative of normal plant brine production. Bioassay testing was conducted
at the Nautilus laboratory in San Diego, California using the Pacific topsmelt (Atherinops affinis) 96-hour

acute survival test.

MATERIALS AND METHODS

Sample collection was performed by Poseidon or plant operator (IDE) personnel, and the samples were hand
delivered to Nautilus on the same day as collection. Following arrival at Nautilus, an aliquot of each water
sample was poured off and the following water quality parameters were measured: pH, dissolved oxygen
(DO), temperature, salinity, alkalinity, and total chlorine. The sample was stored at 4° C in the dark until
used for testing. A summary of the sample collection and receipt information is provided in Table 1, and
water quality parameters measured upon receipt at Nautilus are presented in Table 2. Testing was
conducted in accordance with the protocols described in USEPA 2002, and the methods are summarized in
Table 3.

Table 1. Sample Information

Client/Project: Poseidon Water, LLC/ Carlsbad Desalination Plant
Sample ID/Material: M-001/desalination plant brine effluent

Testing Period: August/September 2018

Sample Collection Dates, Times: 1. 8/29/18, 08:30; 2. 9/6/18, 08:00; 3. 9/18/18, 09:30
Sample Receipt Dates, Times: 1. 8/29/18, 12:30; 2. 9/6/18, 12:45; 3. 9/18/18, 12:07
Sampling Method: 24-hr Composite

Table 2. M-001 Water Quality Measurements upon Sample Receipt

. Alkalinity Total
Sample Date pH (mD‘;L) T(‘f,'g)p S?"“t')ty (mg/Las  Chlorine
9 PP CaCOs) (mg/L)
8/29/18 7.74 6.1 2.5 67.0 215 0.02
9/6/18 8.00 7.5 5.6 64.8 212 <0.02
9/18/18 7.34 6.0 3.3 67.4 233 0.02

Nautilus Environmental 1



TOXICITY SUMMARY REPORT
Test ID: 1808-S220, 1809-S105 & S141

Client: Poseidon Water
Testing Period: August/September 2018

Table 3. Pacific Topsmelt 96-hour Acute Survival Bioassay Specifications

Test Period:

Test Organism, age:
Test Organism Source:

Lab Control/Dilution Water:

Sample Manipulation:

Test Concentrations:

Number of Replicates/
Organisms per Replicate:

Protocol Used:
Test Type:

Acceptability Criteria:

Statistical Analysis Software:

1. 8/29/18, 16:20 to 9/2/18, 14:45
2. 9/6/18, 15:45 to 9/10/18, 14:15
3. 9/19/18, 13:00 to 9/23/18, 11:30

Atherinops affinis (Pacific topsmelt), 9-12 days
Aquatic Biosystems, Inc. (Fort Collins, CO)

Natural seawater (source: Scripps Institution of Oceanography inlet); 20-
pm filtered

None
6.25, 12.5, 25, 50, and 100 percent effluent; lab control

6 replicates of 5 organisms each

EPA/821/R-02/012, 2002 Acute Manual
96-hour acute survival; 80% water renewal at 48 hours (static-renewal)

Mean survival in the lab control must be >90%

CETIS™, version 1.8.7.20

Nautilus Environmental



Client: Poseidon Water
Testing Period: August/September 2018

TOXICITY SUMMARY REPORT
Test ID: 1808-S220, 1809-S105 & S141

RESULTS

A statistically significant decrease in Pacific topsmelt survival was observed in the 100 percent effluent
sample for each test date, but there were no statistically significant effects in the 6.25, 12.5, 25, or 50
percent concentrations for any of the three samples tested, resulting in a NOEC of 50 percent effluent for
each test. Median lethal effect concentrations (LCso) ranged from 78.3 to 88.0 percent. The acute toxic
unit (TUa) is calculated as 100/LCso, and resulting TUa values ranged from 1.14 to 1.28 (Table 4). The
responses in the undiluted brine effluent are likely due to elevated salinity based on salinity studies
performed by Nautilus and other laboratories (Weston 2007 and Phillips et al. 2012). Statistical results are
summarized in Table 4, and detailed test results are summarized in Table 5. Raw test data and full
statistical analyses can be found in Appendix A. Sample receipt information and a copy of the chain-of-
custody form are in Appendices B and C, respectively.

Table 4. Statistical Results for Pacific Topsmelt 96-hour Acute Survival Testing

NOEC LOEC LCso TUa value

Uil (% sample) (% sample) (% sample) (toxic units)
8/29/18 50 100 78.3 1.28
9/6/18 50 100 88.0 1.14
9/19/18 50 100 79.8 1.25

NOEC = The highest Concentration that results in No Observed Effect
LOEC = Lowest Observed Effect Concentration

LCso = Concentration expected to cause a lethal response in 50% of the test organisms

TUa = Acute Toxic Units: 100/LCso for samples exhibiting < 50% survival in 100% sample, where the LCso = concentration of the
sample estimated to cause mortality to 50% of the test organisms. For samples exhibiting >50% survival in 100% sample, the
TUa is calculated as: (log (100 - % survival in 100% sample))/1.7. If survival is >99% in the sample, the TUa = 0.0

Table 5. Detailed Results of Pacific Topsmelt Acute Bioassay Testing

Test Concentration Mean 96-hr Survival (%)
(%o Effluent) 8/29/18 Test 9/6/18 Test 9/19/18 Test
Lab Control 100 96.7 93.3

6.25 93.3 93.3 96.7

12.5 100 100 100

25 96.7 96.7 93.3
50 93.3 100 96.7
100 16.7* 33.3* 16.7*

*An asterisk indicates a statistically significant decrease in survival compared to the lab control.

Nautilus Environmental



TOXICITY SUMMARY REPORT Client: Poseidon Water
Test ID: 1808-S220, 1809-S105 & S141 Testing Period: August/September 2018

QUALITY ASSURANCE

The samples were received on the same day as collection, and all three tests were initiated within the 36-
hour holding time. The laboratory control met the minimum acceptability criteria as set by USEPA, as well as
all internal QA Program requirements. Therefore, all test results were deemed valid. Additionally, based on
the dose response observed during testing, the calculated effect concentration is deemed reliable.

Results for the monthly reference toxicant tests used to monitor laboratory performance and test organism
sensitivity met all test acceptability criteria, and are summarized in Table 6 and presented in full in Appendix
D. A glossary of qualifier codes used on bench datasheets is available in Appendix E.

Table 6. Pacific Topsmelt 96-hr Acute Survival Reference Toxicant Test Results

ECso Historical Mean cv

Test Date ECso £2 SD
(ng/L Copper) (ug/L Copper) (%)
8/14/18 196 124 + 136 54.7
9/12/18 106 131 + 136 52.0

ECso = Concentration expected to cause an adverse effect to 50 percent of the test organisms
Historical Mean ECso = 2 SD = Mean of historical test results plus or minus two standard deviations
CV = Coefficient of Variation

Nautilus Environmental 4



TOXICITY SUMMARY REPORT Client: Poseidon Water
Test ID: 1808-S220, 1809-S105 & S141 Testing Period: August/September 2018
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Appendix A

Test Data and Statistical Analyses



August 29, 2018 Acute Topsmelt Test



CETIS Summary Report

Report Date: 19 Sep-18 09:47 (p 1 of 1)
Test Code: 1808-S220 | 19-4968-3509

Pacific Topsmelt 96-h Acute Survival Test

Nautilus Environmental (CA)

Batch ID: 08-3748-2464 Test Type: Survival (96h) Analyst:
Start Date: 29 Aug-18 16:20 Protocol: EPA/821/R-02-012 (2002) Diluent: Natural Seawater
Ending Date: 02 Sep-18 14:45 Species: Atherinops affinis Brine: Not Applicable
Duration: 94h Source: Aquatic Biosystems, CO Age: 12d
Sample ID: 04-6476-3609 Code: 18-0927 Client: Poseidon
Sample Date: 29 Aug-18 08:30 Material:  Facility Effluent Project:
Receive Date: 29 Aug-18 12:30 Source: Poseidon
Sample Age: 8h (2.5°C) Station:  M-001 (QDP
Comparison Summary
Analysis ID Endpoint NOEL LOEL TOEL PMSD TUq Method
17-56302-7315 96h Survival Rate 50 100 70.71 14.6% @2/ \.28 Steel Many-One Rank Sum Test
Point Estimate Summary
Analysis ID Endpoint Level % 95% LCL 95%UCL TU Method
20-8538-6807 96h Survival Rate EC25 61.96 55.97 66.53 1.614 Linear Interpolation (ICPIN)
EC50 78.26 71.31 86.21 1.278
96h Survival Rate Summary
C-% Control Type  Count Mean 95% LCL 95% UCL Min Max StdErr StdDev CV% %Effect
0 Lab Control 6 1 1 1 1 1 0 0 0.0% 0.0%
6.25 6 0.9333 0.8249 1 0.8 1 0.04216  0.1033 11.07% 6.67%
12.5 6 1 1 1 1 1 0 0 0.0% 0.0%
25 6 0.9667 0.881 1 0.8 1 0.03333 0.08165 8.45% 3.33%
50 6 0.9333 0.8249 1 0.8 1 0.04216  0.1033 11.07% 6.67%
100 6 0.1667 0 0.373 0 04 0.08028 0.1966 118.0%  83.33%
96h Survival Rate Detail
C-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6
0 Lab Control 1 1 1 1 1 1
6.25 1 1 0.8 0.8 1 1
12.5 1 1 1 1 1 1
25 0.8 1 1 1 1 1
50 1 1 0.8 1 0.8 1
100 0.4 0 0 0 0.4 0.2

GBI

000-089-187-3

CETIS™ v1.8.7.20
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CETIS Analytical Report Report Date: 19 Sep-18 09:46 (p 1 of 2)

Test Code: 1808-S220 | 19-4968-3509

Pacific Topsmelt 96-h Acute Survival Test Nautilus Environmental (CA)
Analysis ID:  17-5302-7315 Endpoint: 96h Survival Rate CETIS Version: CETISv1.8.7
Analyzed: 19 Sep-18 9:46 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 14.6% 50 100 70.71 2
Steel Many-One Rank Sum Test
Control vs C-% Test Stat Critical Ties DF P-Value P-Type Decision(a:5%)
Lab Control 6.25 33 25 1 10 0.4320 Asymp Non-Significant Effect

12.5 39 25 1 10 0.8333 Asymp Non-Significant Effect

25 36 25 1 10 0.6538 Asymp Non-Significant Effect

50 33 25 1 10 0.4320 Asymp Non-Significant Effect

100" 21 25 0 10 0.0087 Asymp Significant Effect
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision(a:5%)
Between 3.974514 0.7949029 5 52.53 <0.0001  Significant Effect
Error - 0.4539925 0.01513308 30
Total 4.428507 35
Distributional Tests
Attribute Test Test Stat Critical P-Value Decision(a:1%)
Variances Mod Levene Equality of Variance 3.527 3.699 0.0126 Equal Variances
Variances Levene Equality of Variance 13.82 3.699 <0.0001  Unequal Variances
Distribution Shapiro-Wilk W Normality 0.866 0.9166 0.0005 Non-normal Distribution
96h Survival Rate Summary
C-% 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%
6.25 6 0.9333 0.8249 1 1 0.8 1 0.04216 11.07% 6.67%
12.5 6 1 1 1 1 1 1 0 0.0% 0.0%
25 6 0.9667 0.881 1 1 0.8 1 0.03333 8.45% 3.33%
50 6 0.9333 0.8249 1 1 0.8 1 0.04216 11.07% 6.67%
100 6 0.1667 0 0.373 0.1 0 04 0.08028 118.0% 83.33%
Angular (Corrected) Transformed Summary
C-% 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%
6.25 6 1.266 1.137 1.395 1.345 1.107 1.345 0.0502 9.71% 5.9%
12.5 6 1.345 1.345 1.345 1.345 1.345 1.345 0 0.0% 0.0%
25 6 1.306 1.204 1.408 1.345 1.107 1.345 0.03969 7.45% 2.95%
50 6 1.266 1.137 1.395 1.345 1.107 1.345 0.0502 9.71% 5.9%
100 6 0.4183 0.181 0.6555 0.3446 0.2255 0.6847 0.09229 54.05% 68.91%

000-089-187-4 CETIS™ v1.8.7.20 mayst_ B aafiC 0N ®




CETIS Analytical Report Report Date: 19 Sep-18 09:47 (p 2 of 2)
Test Code: 1808-S220 | 19-4968-3509
Pacific Topsmelt 96-h Acute Survival Test Nautilus Environmental (CA)
Analysis ID:  17-5302-7315 Endpoint: 96h Survival Rate CETIS Version: CETISv1.8.7
Analyzed: 19 Sep-18 9:46 Analysis: Nonparametric-Control vs Treatments Official Results: Yes
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CETIS Analytical Report Report Date: 19 Sep-18 09:47 (p 1 of 1)
Test Code: 1808-S220 | 19-4968-3509
Pacific Topsmelt 96-h Acute Survival Test Nautilus Environmental (CA)
Analysis ID:  20-8538-6807 Endpoint: 96h Survival Rate CETIS Version: CETISv1.8.7
Analyzed: 19 Sep-18 9:46 Analysis: Linear Interpolation (ICPIN) Official Results: Yes
Linear Interpolation Options
X Transform Y Transform Seed Resamples Exp 95% CL  Method
Linear Linear 1579214 Yes Two-Point Interpolation
Point Estimates
Level % 95% LCL 95% UCL TU 95% LCL 95% UCL
EC25 61.96 55.97 66.53 1.614 1.503 1.787
EC50 78.26 71.31 86.21 1.278 1.16 1.402
96h Survival Rate Summary Calculated Variate(A/B) 7
C-% Control Type Count Mean Min Max StdErr StdDev CV% %Effect A B
0 Lab Control 6 1 1 1 0 0 0.0% 0.0% 30 30
6.25 6 0.9333 0.8 1 0.04216  0.1033 11.07% 6.67% 28 30
12.5 6 1 1 1 0 0 0.0% 0.0% 30 30
25 6 0.9667 0.8 1 0.03333 0.08165 8.45% 3.33% 29 30
50 6 0.9333 0.8 1 0.04216  0.1033 11.07% 6.67% 28 30
100 6 0.1667 0 0.4 0.08028 0.1966 118.0% 8333% 5 30

Graphics
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Marine Acute Bioassay Water Quality Measurements

Static-Renewal Conditions & Test Organism Survival
Client: Poseidon Test Species: A. affinis Tech Initials
samplein: M-001 (L DP) Start DaterTime: 8/29/2018 [(¢ (D 0 | 24|48 72|90
Sample Log-in No.: 18- {‘)"I 27 End Date/Time: 9/2/2018 I'l" °(§ Counts:| LT/ GDAB &L/
Test No.: lg(}é 8270 Readings:% DA IRY RTT S f
Dilutions made by: B Ba
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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: M-001 CCDP ) Start DaterTime: 8/29/2018 {620 0] 24|48 )72 98
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September 6, 2018 Acute Topsmelt Test



CETIS Summary Report

Report Date:

19 Sep-18 09:47 (p 1 of 1)

Test Code: 1809-S105 | 07-5901-2478

Pacific Topsmelt 96-h Acute Survival Test Nautilus Environmental (CA)
Batch ID: 17-6863-9406 Test Type: Survival (96h) Analyst:
Start Date: 06 Sep-18 15:45 Protocol: EPA/821/R-02-012 (2002) Diluent: Natural Seawater
Ending Date: 10 Sep-18 14:15 Species:  Atherinops affinis Brine: Not Applicable
Duration: 94h Source: Aquatic Biosystems, CO Age: 9d
Sample ID: 13-9537-6444 Code: 18-0951 Client: Poseidon
Sample Date: 06 Sep-18 08:00 Material:  Facility Effluent Project:
Receive Date: 06 Sep-18 12:45 Source: Poseidon
Sample Age: 8h (5.6 °C) Station:  M-001 CC DP)
Comparison Summary
Analysis ID  Endpoint NOEL LOEL TOEL PMSD TUo, Method
13-4856-0653 96h Survival Rate 50 100 70.71 15.5% (AL2"y.\M  Steel Many-One Rank Sum Test
Point Estimate Summary
Analysis ID  Endpoint Level % 95% LCL 95% UCL TU Method
03-9122-0099 96h Survival Rate EC25 69.01 62.67 77.41 1.449 Linear Interpolation (ICPIN)

EC50 88.02 76.51 N/A 1.136
96h Survival Rate Summary
C-% Control Type  Count Mean 95% LCL 95% UCL Min Max Std Err  StdDev  CV% %Effect
0 Lab Control 6 0.9667 0.881 1 0.8 1 0.03333 0.08165 8.45% 0.0%
6.25 6 0.9333 0.8249 1 0.8 1 0.04216  0.1033 11.07%  3.45%
12.5 6 1 1 1 1 1 0 0.0% -3.45%
25 6 0.9667 0.881 1 0.8 1 0.03333 0.08165 8.45% 0.0%
50 6 1 1 1 1 1 0 0.0% -3.45%
100 6 0.3333 0.07915 0.5875 0 0.6 0.09888 0.2422 72.66%  65.52%
96h Survival Rate Detail
C-% Control Type Rep1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6
0 Lab Control 1 1 1 0.8 1 1
6.25 1 1 0.8 0.8 1 1
12.5 1 1 1 1 1 1
25 1 1 1 1 0.8 1
50 1 1 1 1 1 1
100 0.6 04 0.2 0.2 0 0.6

B®EL @8 qf\ﬁ(\ﬁ
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CETIS Analytica| Report Report Date: 11 Sep-18 09:03 (p 3 of 4)
Test Code: 1809-S105 | 07-5901-2478
Pacific Topsmelt 96-h Acute Survival Test Nautilus Environmental (CA)
Analysis ID:  13-4856-0653 Endpoint: 96h Survival Rate CETIS Version: CETISv1.8.7
Analyzed: 11 Sep-18 9:02 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 15.5% 50 100 70.71 2
Steel Many-One Rank Sum Test
Control vs C-% Test Stat Critical Ties DF P-Value P-Type Decision(a:5%)
Lab Control 6.25 36 25 2 10 0.6538 Asymp Non-Significant Effect
12.5 42 25 1 10 0.9387 Asymp Non-Significant Effect
25 39 25 2 10 0.8333 Asymp Non-Significant Effect
50 42 25 1 10 0.9387 Asymp Non-Significant Effect
100* 21 25 0 10 0.0087 Asymp Significant Effect
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision(a:5%)
Between 2.5606 0.51212 5 29.64 <0.0001  Significant Effect
Error 0.5183898 0.01727966 30
Total 3.07899 35
Distributional Tests
Attribute Test Test Stat Critical P-Value Decision(a:1%)
Variances Mod Levene Equality of Variance 4.978 3.699 0.0019 Unequal Variances
Variances Levene Equality of Variance 10.19 3.699 <0.0001 Unequal Variances
Distribution Shapiro-Wilk W Normality 0.8489 0.9166 0.0002 Non-normal Distribution
96h Survival Rate Summary
C-% Control Type  Count Mean 95% LCL 95% UCL Median Min Max StdErr CV% %Effect
0 Lab Control 6 0.9667 0.881 1 1 0.8 1 0.03333 8.45% 0.0%
6.25 6 0.9333 0.8249 1 1 0.8 1 0.04216 11.07% 3.45%
12,5 6 1 1 1 1 1 1 0 0.0% -3.45%
25 6 0.9667 0.881 1 1 0.8 1 0.03333 8.45% 0.0%
50 6 1 1 1 1 1 1 0 0.0% -3.45%
100 6 0.3333 0.07915  0.5875 0.3 0 0.6 0.09888 72.66% 65.52%
Angular (Corrected) Transformed Summary
C-% 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%
6.25 6 1.266 1.137 1.395 1.345 1.107 1.345 0.0502 9.71% 3.04%
12.5 6 1.345 1.345 1.345 1.345 1.345 1.345 0 0.0% -3.04%
25 6 1.306 1.204 1.408 1.345 1.107 1.345 0.03969 7.45% 0.0%
50 6 1.345 1.345 1.345 1.345 1.345 1.345 0 0.0% -3.04%
100 6 0.6016 0.3246 0.8786 0.5742 0.2255 0.8861 0.1077 43.87% 53.92%

000-089-187-3

CETIS™ v1.8.7.20
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CETIS Analytical Report Report Date: 11 Sep-18 09:03 (p 4 of 4)
Test Code: 1809-S105 | 07-5901-2478
Pacific Topsmelt 96-h Acute Survival Test Nautilus Environmental (CA)
Analysis ID:  13-4856-0653 Endpoint: 96h Survival Rate CETIS Version: CETISv1.8.7
Analyzed: 11 Sep-18 9:02 Analysis: Nonparametric-Control vs Treatments Official Results: Yes
Graphics
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CETIS Ana|ytica| Report Report Date: 11 Sep-18 09:03 (p 1 of 1)

Test Code: 1809-S105 | 07-5901-2478

Pacific Topsmelt 96-h Acute Survival Test Nautilus Environmental (CA)
Analysis ID:  03-9122-0099 Endpoint: 96h Survival Rate CETIS Version: CETISv1.8.7

Analyzed: 11 Sep-18 9:02

Analysis:

Linear Interpolation (ICPIN)

Official Results: Yes

Linear Interpolation Options

09 [
08 -
07 £
06 £

05

96h Survival Rate

04
03
02 F

01 f

0.0

20

40

60
C-%

80

100

X Transform Y Transform Seed Resamples Exp 95% CL  Method
Linear Linear 1472737 1000 Yes Two-Point Interpolation
Point Estimates
Level % 95% LCL 95% UCL TU 95% LCL 95% UCL
EC25 69.01 62.67 77.41 1.449 1.292 1.596
EC50 88.02 76.51 N/A 1.136 NA 1.307
96h Survival Rate Summary Calculated Variate(A/B)
C-% Control Type Count Mean Min Max Std Err  Std Dev CV% %Effect A B
0 Lab Control 6 0.9667 0.8 1 0.03333 0.08165 8.45% 0.0% 29 30
6.25 6 0.9333 0.8 1 0.04216  0.1033 11.07%  3.45% 28 30
12.5 6 1 1 1 0 0 0.0% -3.45% 30 30
25 6 0.9667 0.8 1 0.03333 0.08165 8.45% 0.0% 29 30
50 6 1 1 1 0 0 0.0% -3.45% 30 30
100 6 0.3333 0 06 0.09888  0.2422 72.66%  65.52% 10 30
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Marine Acute Bioassay Water Quality Measurements

Static-Renewal Conditions & Test Organism Survival
Client: Poseidon Test Species: A. affinis fechiinitiale
Sample ID: M-001 (ODP) Start Date/Time: 9/6/2018 LG‘{E U3 D[ k| EB
Sample Log-in No.: (% ’045‘/ End Date/Time: 9/10/2018 | H\S Counts: PO T AT
Testho: | 209~ SO S Reading o &DW%
' Dilutions made by: ?D a
Number of Live Salinity Temperature Dissolved Oxygen pH
Conce;tration Rep Organisms (ppt) (°C) {mg/L) (units)
0| 26]48| 72 ss‘e-iu,.fg,ewﬁ.rz'ss'gzqﬂﬂuiu;m, 96l o 2| a8 |72]08] o] 2e]us] 7200
Labconral | A1 5 |G 15 1515 4331214 o rerodm, o2 216.2% s e 2 B2l 5oty 140
Sls81519150 | Byt L} | ok | | o | ] haq
cls|19195 5000 | ' ] | |
Dfs 4|91 |u -
E| 5|9 5 5|5
AAGEEAEE S S E e :

625 [A1515|5|5 |5 BdpY 304 % 0. 410710 Bns m 70151 [3 LA 57 | Sichad 314 g 7eq
©1515155 |5 [EE YEl RN BG40 I s~ sl
SBCICIEE) Ecl b
0|5 |15|5 4 U E R ! |
E[5]15]919 15 | ?

Fls 8191515 B b L = o
2s A5 IS|51515 By gSRYz535858 o pbtoansindy (s (4 6 b4 [sepadls Az

slsS151515 [T k- BTG o 20 0] O AR sk [

clsisiz|o|s B I

p|5|5l615 5 I |

E[S|S5 |55 B LR

Flo lslglob 1 B kg R aR (s

25 Als 516 |55 e Badu Solel; 535 Tl |60 [3 05795] 80575574
B|S|<|5|5 |5 s o s
c|S |s5 Slgl5 | a | ’
RS EEE ScraE i
Els M A4 : P |
FISIS515|5 g s : ek At (5 | e fe

w5155 |5 Bilbnatugob theu shodusoch G 3. dp2 .o lrsh s eetise
515151515 |5 LA B0 LS o g n DN RN < 1 08 [ <& T
ols S151515 | I G s DG RS ?
EP IS5 15151 R | : .

5 [sl5]5]5 B

Initial Counts QC'd by: T
Initiated by 1

Animal Source/Date Received: M l ? ’ 5 } l? Age at Initiation: C?da,v < Feeding Times
) 1

0 | 24| 48| 72| 96

o) AM:f Rscond 830 94| 0
Comments: i = initial reading in fresh test solution, f = final reading in test chamber prior to renewal [ W v PM: U’r‘; il Dl Bl sl

. —
Organisms fed prior to initiation, circle one/;) I n) el IUM S0% ‘.'OQZ‘} ¥ eﬁ@(\wi':;

v 3 Salinity, nadien
QC Check: ;AL 4 l '9]‘ 5 Sex ko 7( Kh Mol ":.1:}2_()?5&-: Final Review: ‘gffg "(’ ﬁ'\g

Nautilus Envir 4340\ A . San Diego, CA 92120.
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Animal Acclimation Qualifiers (circle all that apply): fc’x-zz\)/ Q23 / Q24 / none
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Marine Acute Bioassay Water Quality Measurements

Static-Renewal Conditions & Test Organism Survival
Client: Poseidon Test Species: A. affinis Tach Initlals
sampie 10: M-001 { CDP ) Start DaterTime: 9/6/2018 | G4 9 0| 24|48 72 9
Sample Log-in No.: ‘z' (ﬂ 5 l End Date/Time: 9/10/2018 'L‘lf Counts: BO "U\)T[J )

Test No.: f%oq_'S’OY Read| % % QOT(Q M
: Dilutions made by: &7 2"( )

Number of Live Salinity Temperature Dissolved Oxygen pH
Conce;otration Rep Organisms (ppt) (°C) (mg/L) (units)
0 |24) 4872 m-Hu.w 721960 0 | 244872 |95 0 | 24|48 72{96] o |24 48| 72] 06
100 als 2 1513 |3 bsbis [vedctges o] robso fpdaosttols? 57 6.\ 6.0 [a s oy shrsdmae
s 272 zI= -!ﬂ{,gc;? = fzox »A _7',‘ B ﬁ_m T
[N [T mETE T B
ols {1 1|
Els O1———-1 0 4
Fls(2(%3 5
AlY ' ' ' '
B ) }f ; | ‘ : f } \
Dls | | :
E | | |
B ¥ . il
A i ] i
B f . ir 5 f X f
D | a
. ot T | ‘ s
A i i i i
B f f i t I f
c i
T T T e
: |
B f f f f
c i
D
E
F |

Initial Counts QC'd by:

Initiated by: &D

Animal Source/Date Received: a&g ' g' 5 h 8 Age at Initiation: Ct d&}\{ S Feeding Times
\
Animal Acclimation Qualifiers (circle all that apply): ;sz} /I Q23 / Q24 / none L e e e
N\ =
AM: 'I“i‘qﬂjo Qq |D
Comments: i = initial reading in fresh test solution, f = final reading in test chamber prior to renewal (/,71;{;(4 #S 7/;(47 PM:M el el

Organisms fed prior to initiation, circle onej(_;)/ n) -kd‘lu S/ j «]— \

DI
Qc Check: AL A lo] 15 ol Final Review: _ { (4 ‘\‘l"\hg

Nautilus Envir 4340 Vandt Avenue. San Diego, CA 92120.




September 19, 2018 Acute Topsmelt Test



CETIS Summary Report Report Date: 01 Oct-18 16:45 (p 1 of 1)
Test Code: 1809-S141 | 08-5045-8647

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

Batch ID: 07-0183-1077 Test Type: Survival (96h) Analyst:

Start Date: 19 Sep-18 13:00 Protocol: EPA/821/R-02-012 (2002) Diluent: Natural Seawater

Ending Date: 23 Sep-18 11:30 Species: Atherinops affinis Brine: Not Applicable

Duration: 94h Source: Aquatic Biosystems, CO Age: 9d

Sample ID: 19-2864-6376 Code: 18-1005 Client: Poseidon

Sample Date: 18 Sep-18 09:30 Material:  Facility Effluent Project:

Receive Date: 18 Sep-18 12:07 Source: Poseidon

Sample Age: 27h (3.3 °C) Station:  M-001

Comparison Summary

Analysis ID  Endpoint NOEL LOEL TOEL PMSD TUQ Method

19-8466-1494 96h Survival Rate 50 100 70.71 12.1% @\K 1425 Steel Many-One Rank Sum Test

Point Estimate Summary

Analysis ID  Endpoint Level % 95% LCL 95% UCL TU Method

01-3627-8116 96h Survival Rate EC25 64.36 59.73 66.26 1.554 Linear Interpolation (ICPIN)

EC50 79.79 75.3 82.19 1.253

96h Survival Rate Summary

C-% Control Type  Count Mean 95% LCL 95% UCL Min Max StdErr StdDev CV% %Effect

0 Lab Control 6 0.9333 0.8249 1 0.8 1 0.04216  0.1033 11.07% 0.0%

6.25 6 0.9667 0.881 1 0.8 1 0.03333 0.08165 8.45% -3.57%

12.5 6 1 1 1 1 1 0 0 0.0% -7.14%

25 6 0.9333 0.8249 1 0.8 1 0.04216  0.1033 11.07% 0.0%

50 6 0.9667 0.881 1 0.8 1 0.03333 0.08165 8.45% -3.57%

100 6 0.1667 0.08098 0.2524 0 0.2 0.03333 0.08165 48.99% 82.14%

96h Survival Rate Detail

C-% Control Type Rep1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6

0 Lab Control 1 0.8 0.8 1 1 1

6.25 1 0.8 1 1 1 1

12.5 1 1 1 1 1 1

25 1 0.8 0.8 1 1 1

50 1 1 1 0.8 1 1

100 0.2 0 0.2 0.2 0.2 0.2

@QIg A 1oh)ig

000-089-187-3

CETIS™ v1.8.7.20
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CETIS Ana|ytica| Report Report Date: 25 Sep-18 11:38 (p 1 of 1)
Test Code: 1809-S141 | 08-5045-8647
Pacific Topsmelt 96-h Acute Survival Test Nautilus Environmental (CA)
Analysis ID:  01-3627-8116 Endpoint: 96h Survival Rate CETIS Version: CETISv1.8.7
Analyzed: 25 Sep-18 11:30 Analysis: Linear Interpolation (ICPIN) Official Results: Yes
Linear Interpolation Options
X Transform Y Transform Seed Resamples Exp 95% CL Method
Linear Linear 1233844 1000 Yes Two-Point Interpolation
Point Estimates
Level % 95% LCL 95% UCL TU 95% LCL 95% UCL
EC25 64.36 59.73 66.26 1.554 1.509 1.674
EC50 79.79 75.3 82.19 1.253 1.217 1.328
96h Survival Rate Summary Calculated Variate(A/B) )
C-% Control Type Count Mean Min Max StdErr StdDev CV% %Effect A B
0 Lab Control 6 0.9333 0.8 1 0.04216  0.1033 11.07% 0.0% 28 30
6.25 6 0.9667 0.8 1 0.03333 0.08165 8.45% -3.57% 29 30
12.5 6 1 1 1 0 0 0.0% -7.14% 30 30
25 6 0.9333 0.8 1 0.04216  0.1033 11.07%  0.0% 28 30
50 6 0.9667 0.8 1 0.03333 0.08165 8.45% -3.57% 29 30
100 6 0.1667 0 0.2 0.03333 0.08165 48.99% 8214% 5 30
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CETIS Analytical Report

Report Date: 25 Sep-18 11:38 (p 1 of 4)
Test Code: 1809-S141 | 08-5045-8647

Pacific Topsmelt 96-h Acute Survival Test

Nautilus Environmental (CA)

Analysis ID:  19-8466-1494 Endpoint: 96h Survival Rate
Analyzed: 25 Sep-18 11:30 Analysis:

Nonparametric-Control vs Treatments

CETIS Version: CETISv1.8.7
Official Results: Yes

Data Transform Zeta Alt Hyp Trials Seed PMSD NOEL LOEL TOEL TU
Angular (Corrected) NA C>T NA NA 12.1% 50 100 70.71 2
Steel Many-One Rank Sum Test
Control " vs C% Test Stat Critical Ties DF P-Value P-Type Decision(a:5%)
Lab Control 6.25 42 25 2 10 0.9387 Asymp Non-Significant Effect

125 45 25 1 10 0.9832 Asymp Non-Significant Effect

25 39 25 2 10 0.8333 Asymp Non-Significant Effect

50 42 25 2 10 0.9387 Asymp Non-Significant Effect

100* 21 25 0 10 0.0087 Asymp Significant Effect
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision(a:5%)
Between 3.8432 0.76864 5 78.7 <0.0001  Significant Effect
Error 0.2929908 0.009766361 30
Total 4.136191 35
Distributional Tests
Attribute Test Test Stat Critical P-Value Decision(a:1%)
Variances Mod Levene Equality of Variance 0.5484 3.699 0.7382 Equal Variances
Variances Levene Equality of Variance 3.382 3.699 0.0153 Equal Variances
Distribution Shapiro-Wilk W Normality 0.7209 0.9166 <0.0001  Non-normal Distribution
96h Survival Rate Summary
C-% Control Type  Count Mean 95% LCL 95% UCL Median Min Max StdErr  CV% %Effect
0 Lab Control 6 0.9333 0.8249 1 1 0.8 1 0.04216 11.07% 0.0%
6.25 6 0.9667 0.881 1 1 0.8 1 0.03333 8.45% -3.57%
12.5 6 1 1 1 1 1 1 0 0.0% -7.14%
25 6 0.9333 0.8249 1 1 0.8 1 0.04216 11.07% 0.0%
50 6 0.9667 0.881 1 1 0.8 1 0.03333 8.45% -3.57%
100 6 0.1667 0.08098 0.2524 0.2 0 0.2 0.03333 48.99% 82.14%
Angular (Corrected) Transformed Summary
C-% Control Type  Count Mean 95% LCL 95% UCL Median Min Max StdErr CV% %Effect
0 Lab Control 6 1.266 1.137 1.395 1.345 1.107 1.345 0.0502 9.71% 0.0%
6.25 6 1.306 1.204 1.408 1.345 1.107 1.345 0.03969 7.45% -3.14%
12.5 6 1.345 1.345 1.345 1.345 1.345 1.345 0 0.0% -6.27%
25 6 1.266 1.137 1.395 1.345 1.107 1.345 0.0502 9.71% 0.0%
50 6 1.306 1.204 1.408 1.345 1.107 1.345 0.03969 7.45% -3.14%
100 6 0.424 0.3219 0.526 0.4636 0.2255 0.4636 0.03969 22.93% 66.51%

000-089-187-3

CETIS™ v1.8.7.20
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CETIS Analytical Report Report Date: 25 Sep-18 11:38 (p 2 of 4)

Test Code: 1809-S141 | 08-5045-8647
Pacific Topsmelt 96-h Acute Survival Test Nautilus Environmental (CA)
Analysis ID:  19-8466-1494 Endpoint: 96h Survival Rate CETIS Version: CETISv1.8.7
Analyzed: 25 Sep-18 11:30 Analysis: Nonparametric-Control vs Treatments 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 TeghInkiale
Sample ID: M-001 Start Date/Time: 9/19/2018 ‘goo 01 24] 4| 72 9
Sample Log-inNo.: |2 — (08 S End DatefTime: 9/23/2018 1390 Counts: A\g[&.‘\’ Ry ¥
Test No.: l <09-S 14/ Readings: BO’RT PANET Yoo
] Dilutions made by: AB{
Number of Live Salinity Temperature Dissolved Oxygen pH
Conce;tration Rep Organisms {ppt) (°C) {mg/L) (units)
0 | 26|48 72|08 0| 26| 48| 72| 06| 0| 24| 48|72 06] o | 26| as]|72) 06 0| 26]as| 72|05
LabControl | A| 5|5 |5 18 |5 [3H974 902 340339 po- 21035, 5225]2077- 203 |13 |6 5] 4.3|8 0% 75V 302(7.48 75
Bls[5(5 5 14 152 4 sk BT kol | fec)
s[5 ]s 14 [ wEEn | |
D|s(S|51(S |5
els|s[sls 9]
Fls|5|S|§ [S i - ] | :
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Els5|5151(71|5
Fls|s |5 |S|S el | ,
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Initial Counts QC'd by: JTN
Initiated by:_ A
Animal Source/Date Received: A@g 4"3)'8 Age at Initiation: ‘,-4 Feeding Times
Animal Acclimation Qualifiers (circle all that apply): (22 a2 | r-%e‘)ﬁ) O e e
\_/ ~ am:| 00(0524¢8% o 55
Comments: i = initial reading in fresh test solution, f = final reading in test chamber prior to renewal PM: U:Q‘ | | -
Organisms fed prior to initiation, circle one @/ n) ¢ ' 3 { \
® agred[ufs

QC Check: 2% ﬁt?/ﬁz o4

Nautilus Envir 4340 Avenue. San Diego, CA 92120.

Final Review: ﬂ ; (O/l [ §




Marine Acute Bioassay Water Quality Measurements

Static-Renewal Conditions & Test Organism Survival
Client: Poseidon Test Species: A. affinis Tech Initials
Sample ID: M-001 Start Date/Time: 9/19/2018 1300 0 | 24|48 | 72 %
Sample Log-nNo.:_J& —Jop § End DaterTime: 9/23/2018 1130 counts:|AB | BT IY [ g
restios | S0 7S 14 Readings: B2 RT M T W'
Dilutions made by: Ag ﬁ.ﬂ £
Number of Live Salinity Temperature Dissolved Oxygen pH
Conce;,tration Rep Organisms (ppt) (°C) (maiL) (units)
0 | 24148721961 O : /4_%_4{298"“0 2448 72|19 (1 o 2#.48 721861 0 :24‘48_?23_95
100 Als i )T frobroli>2/67 2692 21520370 sted |20 [2. 2158 £ 8 6 576 2[2- 402 641.5\782] 77
Blsl) |1 [O|=] [ Hgee] | } | Dol | | | 53 A |
cls |y (4]l : b ' |
Dls |y |V [i]
Els|z|l [l [l
Fls[ 1]} ]] [}
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B f i f f
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E
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D
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F 1
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B f f f f
D | )
= L . -
E
Initial Counts QC'd by: __KL/pM TN
Initiated by: Aﬁ
Animal Source/Date Received: Agg ‘{l‘,g {l 8 Age at Initiation: q l’{ Feeding Times
Animal Acclimation Qualifiers (circle all that apply): ﬁz)/ Q23 | Q24 /@r @ | el el
7 X/ o 0R00|&20E93¢ [0ass
Comments: i = initial reading in fresh test solution, f = final reading in test chamber prior to renewal PM: 1600 - -1 = 7

Organisms fed prior to initiation, circle one ((§)/ n )MMLML%_

QC Check: M il l Z«gl ‘8 @ Q\% k@ qu‘l'ls Final Review: & /O/' // 8’

Envir 4340 Avenue. San Diego, CA 92120.




Appendix B

Sample Receipt Information



Client:‘—%ge/\ d SN

Nautilus Environmental

M—o3) (epp)

4340 Vandever Avenue Sample ID:
San Diego, CA 92120 TestiDNo(s).: \SO&-K 220
sample (A,B,C):| A
Log-in No. (18-xxxx):| O 2

Sample Collection Date & Time: | %}z¢ ‘ (% TR

Sample Receipt Date & Time: g Z‘?](e 230

Number of Containers & Container Type: 1 AL e

Approx. Total Volume Received (L): 3@{ L

Check-in Temperature (°C) 2{

Temperature OK? (Y) N Y N Y N

DO (mglL) (0" (

pH (units) 4‘77-Lf

Conductivity (uS/cm)

Salinity (ppt) @7 &) @

Alkalinity (mgiL)?| {55
Hardness (mgiL) 2% =
Total Chlorine (mg/L) ) ,OZ__
Technician Initials \K-‘M
{V

Test pertormed; AU FOPSIOC W Controupitution water:  8:2 1 Sab SW) 1 Lab ART Other:

Alkalinity:

Hardness or Salinity:

Alkalinity:

Additional Control? Y (R
7

Control/Dilution Water:
Alkalinity:
Additional Control? Y N =

Test Performed:

Hardness or Salinity:
Alkalinity:

Control/Dilution Water:
Alkalinity:
Additional Control? Y N =

Test Performed:

Hardness or Salinity:
Alkalinity:

Notes: ' Temperature of sample should be 0-6°C, if received more than 24 hours past collection time.

Hardness or Salinity:

8:2 /| LabSW / Lab ART Other:

Hardness or Salinity:

8:2 /| LabSW / Lab ART Other:

Hardness or Salinity:

2 mg/L as CaCO3, > Measured for freshwater samples only, NA = Not Applicable

Additional Comments: @@3,«1{,57 24| 5 O 46\2“‘1{1 NW b‘y y‘«\CJ(W a |

A{WM

W)'H' DI woader.

@ Eq ewqle)1g

Sample Check-In Information

Sample Description:

A- Gleg £5 cleas; adod &S wo delelg

COC Complete (Y/N)?
A B C

Filtration? Y ()

Pore Size:
Organisms or Debris
Salinity AM@
Test: M Source: W Target ppt: %/@
Test: Source: Target ppt:
Test: Source: Target ppt:
pH Adjustment? Y@
A B C
Initial pH:
Amount of HCl added:
Final pH:
Cl, Adjustment? Y @
A B [
Initial Free Cl,:
STS added:
Final Free Cl,:
Sample Aeration? Y @
A B [
Initial D.O.
Duration & Rate
Final D.O.

Subsamples for Additional Chemistry Required? Y @
NH3 Other
Tech Initials A B C___

ac check: (4] ¥
Final Review: ZE’ } Zg



Nautilus Environmental
4340 Vandever Avenue
San Diego, CA 92120

Sample (A, B, C):
Log-in No. (18-xxxx):
Sample Collection Date & Time:
Sample Receipt Date & Time:
Number of Containers & Container Type:
Approx. Total Volume Received (L):
Check-in Temperature (°C)
Temperature OK? |
DO (mg/L)
pH (units)
Conductivity (uS/cm)
Salinity (ppt)
Alkalinity (mg/L)?
Hardness (mg/L) 23
Total Chlorine (mg/L)

Technician Initials

Client: ?O%C\OUY‘

Sample ID: \M—ooi (COP)

TestiDNos).:_ ) BOF~ />

A_

1§ 075

/18 ogo

Yo llg (245

L e

S.b

(_Y)N Y N Y N

7.5

{00

—

b1g*

212

—

20.04

Test Performed:w Topswu+controllDilution Water:  8:2 / @I Lab ART Other:

Additional Control? Y

Test Performed:

Additional Control? Y N

3 i/

Alkalinity: __\ Sf! Hardness or Salinity: M\/

Alkalinity: Hardness or Salinity:

Control/Dilution Water: 8:2 / LabSW / Lab ART Other:

Alkalinity: Hardness or Salinity:
= Alkalinity:

Test Performed:

Control/Dilution Water: 8:2 /| LabSW [/ Lab ART Other:

Additional Control? Y N

Alkalinity: Hardness or Salinity:
= Alkalinity:

Notes: ' Temperature of sample should be 0-6°C, if received more than 24 hours past collection time.

Hardness or Salinity:

Hardness or Salinity:

2 mg/L as CaCO3, ® Measured for freshwater samples only, NA = Not Applicable

Additional Comments: & 59 7, ‘f“[qh'aa A map/c

£ alt \L(m ‘g Su ‘.‘m (L/I

o1 D vegter

Sample Check-In Information

Sample Description:

Co(ar)caj . c[&y / 5/0/ (egg no /eé/!,g'

COC Complete (Y/N)?

A \/ B C

Filtration? Y
Pore Size:

Organisms or Debris

Salinity Adjustment? Y @

Test: Source: Target ppt:
Test: Source: Target ppt:
Test: Source: Target ppt:
pH Adjustment? Y@
A B [
Initial pH:
Amount of HCl added:
Final pH:
Cl, Adjustment? Y
A B c
Initial Free Cly:
STS added:
Final Free Cl,:

Sample Aeration? Y@
A

Initial D.O.
Duration & Rate

Final D.O.

Subsamples for Additional Chemistry Required? Y@
NH3 Other
Tech initials A____ B C

QC Check: %q/,o/l&_
Final Review: E/L\‘j\l\ﬂ‘ L




Nautilus Environmental Client: p@ L ickov~ Sample Check-In Information

4340 Vandever Avenue Sample ID: M-o0ol ( cDP )
San Diego, CA 92120 TestID No(s).: | 80 g~ < ) "{ ( Sample Description:
A Cacpiecs, cLest, miLh cooe, wo DESE(S
Sample (A, B, C): A
Log-in No. (18-xxxx): Joo S
Sample Collection Date & Time:| 2 //g //g o930 COC Complete (Y/N)?
Sample Receipt Date & Time: 7'/451//'3 1267 A‘gl B ¢
Number of Containers & Container Type: 7 4L chis
Approx. Total Volume Received (L): DL Filtration? Y @
Check-in Temperature (°C) 273 Pore Size:
© Temperature OK? ' @ N Y N Y N Y N Organisms or Debris
DO (mg/L) .
pH (units) 72 Salinity Adjustment? Y @
Conductivity (uSicm) — Test: Source: Target ppt:
Salinity (ppt)| 7 (&) Test: Source: Target ppt:
Alkalinity (mg/L)? Zf‘b Test: Source: Target ppt:
Hardness (mg/L) %3 —_ pH Adjustment? Y \N
Total Chlorine (mg/L) 0.07 A B c
Technician Initials V’ Initial pH:

Amount of HCI added:

Test Performed‘r()%w\ﬂ H" M‘I‘e/ Control/Dilution Water: 8:2 /(Lab SW ! Lab ART Other: Final pH:
Alkalinity: !_72 l Hardness or Salinity: ﬁgﬁ Cl, Adjustment? Y\N

Additional Control? Y (h) Alkalinity: Hardness or Salinity: A B C
Initial Free Cl:
Test Performed: Control/Dilution Water: 8:2 / LabSW / Lab ART Other: STS added:
Alkalinity: Hardness or Salinity: Final Free Cl,:
Additional Control? Y N = Alkalinity: Hardness or Salinity:
Sample Aeration? Y @
Test Performed: Control/Dilution Water: 8:2 / Lab SW / Lab ART Other: A B [+
Alkalinity: Hardness or Salinity: Initial D.O.
Additional Control? Y N = Alkalinity: Hardness or Salinity: Duration & Rate
Final D.O.
Notes: ' Temperature of sample should be 0-6°C, if received more than 24 hours past collection time. ~
2 mg/L as CaCO3, ® Measured for freshwater samples only, NA = Not Applicable Subsamples for Additional Chemistry Required? Y (N
- NH3 Other
Additional Comments: @ Salbiv (\“\'( e asbasol lo\f M«l(,n\vj a [ o(f lvh‘c\,\ [V |'U\ Or. Techlnitials A___B____C____

QC Check: %_‘UZ_SM
Final Review: C IOU l la
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COC-Form.jpg (985x760)

htip://nautilusenvironmental.com/wp-content/upioads/2015/07/COC-Form.jpg
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l San Diego, CA 92120
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COC-Form.jpg (985x760)
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Reference Toxicant Test Data



CETIS Summary Report

Report Date:

20 Aug-18 10:21 (p 1 of 1)

Comparison Summary

o e A e e AMdhi i i i R —————..
RS e e —— — — — — ———————— ——

Test Code: 180814aara | 15-6494-9229
Pacific Topsmelt 96-h Acute Survival Test Nautilus Environmental (CA)
Batch ID: 01-6263-2491 Test Type: Survival (96h) Analyst:
Start Date: 14 Aug-18 16:00 Protocol: EPA/821/R-02-012 (2002) Diluent: Diluted Natural Seawater
Ending Date: 18 Aug-18 14:15 Species:  Atherinops affinis Brine: Not Applicable
Duration: 94h Source:  Aquatic Biosystems, CO Age: 15d
Sample ID: 05-8591-1541 Code: 180814aara Client: Internal
Sample Date: 14 Aug-18 Material:  Copper chloride Project:
Receive Date: 14 Aug-18 Source: Reference Toxicant
Sample Age: 16h Station: Copper Chloride

Analysis ID  Endpoint NOEL LOEL TOEL PMSD TU Method

20-9744-9467 96h Survival Rate 100 200 141.4 28.4% Dunnett Multiple Comparison Test

Point Estimate Summary

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

17-8173-7294 96h Survival Rate EC50 196.4 157.6 2447 Spearman-Karber

96h Survival Rate Summary

C-pg/L Control Type  Count Mean 95% LCL 95% UCL Min Max StdErr StdDev CV% %Effect
0 Lab Control 4 0.9 0.5818 1 0.6 1 0.1 0.2 22.22%  0.0%

50 4 1 1 1 1 1 0 0 0.0% -11.11%
100 4 0.75 0.4453 1 0.6 1 0.09574 0.1915 25.53%  16.67%
200 4 0.55 0.2453 0.8547 0.4 0.8 0.09574 0.1915 34.82%  38.89%
400 4 0.1 0 0.2837 0 0.2 0.05774 0.1155 115.5%  88.89%
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 0.6 1 1

50 1 1 1 1

100 0.8 0.6 0.6 1

200 0.4 04 0.8 0.6

400 0.2 0 0.2 0

800 0 0 0 0

000-089-187-3 CETIS™ v1.8.7.20 QA _Tth 3(’“4 §

Analyst: \})
(



CETIS Ana|ytica| Report Report Date: 20 Aug-18 10:21 (p 1 of 2)
Test Code: 180814aara | 15-6494-9229
Pacific Topsmelt 96-h Acute Survival Test Nautilus Environmental (CA)
Analysis ID:  20-9744-9467 Endpoint: 96h Survival Rate CETIS Version: CETISv1.8.7
Analyzed: 20 Aug-18 10:21 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 28.4% 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 -0.907 2.356 0298 6 0.9687 CDF Non-Significant Effect
100 1.377 2.356 0.298 6 0.2415 CDF Non-Significant Effect
200* 3.08 2.356 0.298 6 0.0126 CDF Significant Effect
400* 6.999 2.356 0.298 6 <0.0001 CDF Significant Effect
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision(a:5%)
Between 2.495081 0.6237702 4 19.47 <0.0001 Significant Effect
Error 0.4806227 0.03204151 15
Total 2.975703 19
Distributional Tests
Attribute Test Test Stat Critical P-Value Decision(a:1%)
Variances Mod Levene Equality of Variance 1.132 4.893 0.3789 Equal Variances
Variances Levene Equality of Variance 3.39 4.893 0.0364 Equal Variances
Distribution Shapiro-Wilk W Normality 0.9557 0.866 0.4625 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 0.9 0.5818 1 1 0.6 1 0.1 22.22% 0.0%
50 4 1 1 1 1 1 1 0 0.0% -11.11%
100 4 0.75 0.4453 1 0.7 0.6 1 0.09574 25.53% 16.67%
200 4 0.55 0.2453 0.8547 0.5 0.4 0.8 0.09574 34.82% 38.89%
400 4 0.1 0 0.2837 0.1 0 0.2 0.05774 115.5% 88.89%
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 1.23 0.8651 1.596 1.345 0.8861 1.345 0.1148 18.66% 0.0%
50 4 1.345 1.345 1.346 1.345 1.345 1.345 0 0.0% -9.33%
100 4 1.056 0.7075 1.405 0.9966 0.8861 1.345 0.1096 20.75% 14.17%
200 4 0.8407 0.5202 1.161 0.7854 0.6847 1.107 0.1007 23.96% 31.68%
400 4 0.3446 0.1258 0.5634 0.3446 0.2255 0.4636 0.06874 39.9% 72.0%
800 4 0.2255 0.2255 0.2256 0.2255 0.2255 0.2255 0 0.0% 81.67%
000-089-187-3 CETIS™ v1.8.7.20 Analyst: QA _Fi ﬁlﬂ’\\g



CETIS Ana|ytica| Report Report Date: 20 Aug-18 10:21 (p 2 of 2)
Test Code: 180814aara | 15-6494-9229
Pacific Topsmelt 96-h Acute Survival Test Nautilus Environmental (CA)
Analysis ID:  20-9744-9467 Endpoint: 96h Survival Rate CETIS Version: CETISv1.8.7
Analyzed: 20 Aug-18 10:21 Analysis: Parametric-Control vs Treatments Official Results: Yes
Graphics
10 035
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ot ° -0.30
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Analyst: M
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CETIS Analytical Report Report Date:

Test Code:

20 Aug-18 10:21 (p 1 of 1)
180814aara | 15-6494-9229

Pacific Topsmelt 96-h Acute Survival Test

Nautilus Environmental (CA)

Analysis ID:  17-8173-7294
Analyzed: 20 Aug-18 10:21

Endpoint: 96h Survival Rate CETIS Version:
Analysis: Untrimmed Spearman-Karber

CETISv1.8.7

Official Results: Yes

Spearman-Kérber Estimates

Threshold Option Threshold  Trim Mu Sigma EC50 95% LCL 95% UCL
Control Threshold 0.1 0.00% 2.293 0.04779 196.4 157.6 2447
96h Survival Rate Summary Calculated Variate(A/B)
C-pg/L Control Type Count Mean Min Max Std Err StdDev CV% %Effect A B
0 Lab Control 4 0.9 0.6 1 0.1 0.2 22.22% 0.0% 18 20
50 4 1 1 1 0 0 0.0% -11.11% 20 20
100 4 0.75 06 1 0.09574 0.1915 2553% 1667% 15 20
200 4 0.55 0.4 0.8 0.09574 0.1915 3482% 38.89% 11 20
400 4 0.1 0 0.2 0.05774 0.1155 1155% 88.89% 2 20
800 4 0 0 0 0 0 1000% O 20
Graphics
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000-089-187-3 CETIS™ v1.8.7.20 Analyst: QA: E&Yl'fr[\?



CETIS QC Plot

Report Date:

20 Aug-18 10:23 (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
Pacific Topsmelt 96-h Acute Survival Test
350
+3s
30 -
25 2
200
-
5 150
% Mean
5 100
(-
g 507
2 E
g 0: -2s
& ]
§ -504//‘JFN
] 5
-1004 e
—
B T T S S R A
8 & 8 8 & 8 & g © ¥ @ g 9 8 8§ & g & & & %
Mean: 124.3 Count: 20 -2s Warning Limit: -11.62 -3s Action Limit: -79.59
Sigma: 67.97 CV: 54.70% +2s Warning Limit: 260.3 +3s Action Limit: 328.2
Quality Control Data
Point Year Month Day Time QC Data Delta Sigma Warning Action TestID Analysis ID
1 2016 Sep 30 15:30 63 -61.3 -0.9019 16-5016-1485 00-5251-2482
2 Oct 21 15:05 68.85 -55.45 -0.8158 12-5359-1342  08-1980-0032
3 Dec 6 14:00 78.46 -45.84 -0.6744 11-0191-2089  11-9997-9668
4 18 14:30 1271 2.789 0.04103 07-4756-7914 09-8348-7658
5 2017 Jan 13 16:05 103.9 -20.37 -0.2998 06-1491-3172 18-6378-7266
6 Feb 10 14:50 70.71 -53.59 -0.7884 15-5537-9211  16-0070-6651
7 Apr 24 13:15 116.7 -7.617 -0.1121 04-2593-1548  15-9565-1968
8 May 10 1525 132 7.651 0.1126 18-0705-1608 09-7991-9714
9 Jul 8 11:00 106.5 -17.84 -0.2625 02-7767-0662 04-3078-9331
10 Aug 24 14:45 1414 17.12 0.2519 04-3270-4077 21-0546-3622
11 Oct 11 15:15 180.3 55.95 0.8232 09-8131-0051 08-6143-6647
12 Nov 30 12115 1315 7.17 0.1055 06-5828-7628 11-9084-4410
13 Dec 13 15:35 95.76 -28.54 -0.4199 20-5100-4727 07-8527-1377
14 28 13:00 70.71 -53.59 -0.7884 16-4874-9266 20-1729-5429
15 2018 Jan 2 15:00 76.37 -47.93 -0.7051 07-8786-9002 01-0853-3714
16 Apr 26 16:00 475 -76.8 -1.13 13-5076-1359  11-6152-1189
17 May 3 11:30 98.19 -26.11 -0.3841 10-2125-8586 19-5652-0046
18 Jun 21 1715 304.1 179.8 2.645 *+) 01-0576-9762 09-0246-7639
19 Jul 27 15145 2639 139.6 2.054 +) 14-8822-7369 11-4350-5971
20 31 16:30 209.6 85.29 1.255 19-5107-0005 20-6864-5330
21 Aug 14 16:00 1964 72.08 1.061 15-6494-9229 17-8173-7294
000-089-187-3 CETIS™ v1.8.7.20 QA:_Eh 8’1”{“5

Analyst: \5
4




Marine Acute Bioassay
Static-Renewal Conditions

Water Quality Measurements
& Test Organism Survival

Client: Internal Test Species: A. affinis Tech Initials
Sample ID: CuCl, Start DaterTime: 8/14/2018 | (400 0| 24| 48| 72| %
TestNo.: 180814aara End Datermime: 81812018 Q1S counts: TN HN | 207750 | BT
Readings: ﬂH v | TN Bo
Dilutions made by:| A | — |¢¥ | — | —
High conc. made (ugiL):| 80| ~— B00 - | -
Vol. Cu stock added (mL): /&/0 o Z,O i i
Cu stock concentration (ug/L): MZCZ!CZQ’O Final Volume (mL): | 2000| — |2000| - | -
Number of Live Salinity Temperature Dissolved Oxygen pH
Concentration |Rand Organisms {ppt) (°C) (mgiL) (units)
—lugit)_ # G\
0 124)148[( 72196 O | 24| 48 | 72 | 96 || O | 24| 48 | 72| 96 || 0 [ 24| 48| 72| 96 | O | 24 | 48 | 72 | 96
Lab conrol_| 22| 5 |5 |3 |5 | & .Gz (3 o2 o o0 b0 [zos i | [27[F-2(65| 133|603 [BISTA38 | B0 752 A4
2 |5|555|3 o o n o
105565
15]555|5]8
50 2|55 5|7 |$ [94aHpp 58 2052102071 6b/72]62]628.14 1F (107237 71
8151591515 | Pl b0 77
17|5515|5 4
1|5|5|h|5|S
100 12| 5 |5y M| 94me 22 porge- G Pos il (LA 7] bt [FLEG |5 A8.14%m| 207 F 73
s |s|5 M]3 5 b 55 o
1151515113
195 (9]9|5 |5
200 2| 5 |5 i |3 |2 194t P31 503 P [p6zioni\ 7. ) [edF2le 0O 150 758794
1351551412 i ol 5% 172
14|55/ (94
HBEIMEE
400 9 [ s 1]] 11 s\ sl |0 203z [20k211 21 [7.0/6.5]22065] 6.8 M |20 |57
165V ])[0 |~ as 2040 b.) T
7 ls UYL}
5 |5|O|~|—| "~
800 3]ls5/0 /azey - |~ |~ bolwo| - |~ |- 2| - |- |- Buzftet| - | - |-
21 | 4 0 h -// r_ f f_ f_
6 |50 |oehP
20|5[0)
Rand # QC: %
Initial Counts QC'd by:
Initiated by:
Animal Source/Date Received: ﬂes g] lo L{ Age atlnitiation:JgAJ Feeding Times
Animal Acclimation Qualifiers (circle all that apply): 32_2/ /I Q23 !/ Q24 | none 0 24| 48| 72| 96
am:| ~ PAdgpotee Ka§4S[0400
Comments: i = initial reading in fresh test solution, f = finglyeading in test chamber prior to renewal PM: W = e 3 o
Organisms fed prior to initiation, circle one{ y n)
QC Check: Final Review: E&L X{ Vas &g/

"

A@g/jzolnx

Nautilus Envir l. 4340 Ve

. San Diego, CA 921
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CETIS Summary Report Report Date: 20 Sep-18 13:53 (p 1 of 1)

Test Code: 180912aara | 16-1211-7168
Pacific Topsmelt 96-h Acute Survival Test Nautilus Environmental (CA)
Batch ID: 19-8177-2482 Test Type: Survival (96h) Analyst:
Start Date: 12 Sep-18 14:00 Protocol: EPA/821/R-02-012 (2002) Diluent: Diluted Natural Seawater
Ending Date: 16 Sep-18 14:00 Species: Atherinops affinis Brine: Not Applicable
Duration: 96h Source:  Aquatic Biosystems, CO Age: 10d
Sample ID: 08-2725-4240 Code: 180912aara Client: Internal
Sample Date: 12 Sep-18 Material:  Copper chloride Project:
Receive Date: 12 Sep-18 Source: Reference Toxicant
Sample Age: 14h Station: Copper Chloride
Comparison Summary
Analysis ID  Endpoint NOEL LOEL TOEL PMSD TU Method
07-3015-8069 96h Survival Rate 50 100 70.71 27.5% Dunnett Multiple Comparison Test
Point Estimate Summary
Analysis ID  Endpoint Level pg/L 95% LCL 95% UCL TU Method
05-2683-6884 96h Survival Rate EC50 105.6 87.32 127.8 Spearman-Kéarber
96h Survival Rate Summary
C-ug/L Control Type Count Mean 95% LCL 95% UCL Min Max StdErr StdDev CV% %Effect
0 Lab Control 4 0.9 0.7163 1 0.8 1 0.05774  0.1155 12.83% 0.0%
50 4 1 1 1 1 1 0 0 0.0% “11.11%
100 4 0.4 0 0.8501 0.2 0.8 0.1414 0.2828 70.71%  55.56%
200 4 0.15 0 0.3091 0 0.2 0.05 0.1 66.67%  83.33%
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 0.8 1 0.8 1
50 1 1 1 1
100 04 0.8 0.2 0.2
200 0.2 0.2 0.2 0
400 0 0 0 0
800 0 0 0 0
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CETIS Analytical Report

Report Date:

20 Sep-18 13:53 (p 1 of 2)

Test Code: 180912aara | 16-1211-7168

Pacific Topsmelt 96-h Acute Survival Test Nautilus Environmental (CA)
Analysis ID:  07-3015-8069 Endpoint: 96h Survival Rate CETIS Version: CETISv1.8.7
Analyzed: 20 Sep-18 13:52 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 27.5% 50 100 70.71
Dunnett Muitiple Comparison Test
Control vs C-pg/L Test Stat Critical MSD DF P-Value P-Type Decision(a:5%)
Lab Controi 50 -0.9521 2.287 0.286 6 0.9562 CDF Non-Significant Effect

100* 4.369 2.287 0.286 6 0.0012 CDF Significant Effect

200* 6.574 2.287 0.286 6 <0.0001 CDF Significant Effect
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision(a:5%)
Between 2.393285 0.7977616 3 25.51 <0.0001  Significant Effect
Error 0.3753337 0.03127781 12
Total 2.768619 15
Distributional Tests
Attribute Test Test Stat Critical P-Value Decision(a:1%)
Variances Mod Levene Equality of Variance 2.312 5.953 0.1280 Equal Variances
Variances Levene Equality of Variance 3.816 5.953 0.0394 Equal Variances
Distribution Shapiro-Wilk W Normality 0.8883 0.8408 0.0523 Normal Distribution
96h Survival Rate Summary
C-pg/L Control Type  Count Mean 95% LCL 95% UCL Median Min Max Std Err CV% %Effect
0 Lab Control 4 0.9 0.7163 1 0.9 0.8 1 0.05774 12.83% 0.0%
50 4 1 1 1 1 1 1 0 0.0% -11.11%
100 4 04 0 0.8501 0.3 0.2 0.8 0.1414 70.71% 55.56%
200 4 0.15 0 0.3091 0.2 0 0.2 0.05 66.67% 83.33%
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-pg/L Control Type  Count Mean 95% LCL 95% UCL Median Min Max StdErr CV% %Effect
0 Lab Control 4 1.226 1.007 1.445 1.226 1.107 1.345 0.06874 11.21% 0.0%
50 4 1.345 1.345 1.346 1.345 1.345 1.345 0 0.0% -9.71%
100 4 0.6798 0.1971 1.163 0.5742 0.4636 1.107 0.1517 44.63% 44.56%
200 4 0.4041 0.2147 0.5936 0.4636 ~ 0.2255 0.4636 0.05953 29.46% 67.04%
400 4 0.2255 0.2255 0.2256 0.2255 0.2255 0.2255 0 0.0% 81.61%
800 4 0.2255 0.2255 0.2256 0.2255 0.2255 0.2255 0 0.0% 81.61%
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CETIS Analytical Report Report Date: 20 Sep-18 13:53 (p 2 of 2)
Test Code: 180912aara | 16-1211-7168
Pacific Topsmelt 96-h Acute Survival Test Nautilus Environmental (CA)
Analysis ID:  07-3015-8069 Endpoint: 96h Survival Rate CETIS Version: CETISv1.8.7
Analyzed: 20 Sep-18 13:52 Analysis: Parametric-Control vs Treatments Official Results: Yes
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CETIS Ana|ytica| Report Report Date: 20 Sep-18 13:53 (p 1 of 1)

Test Code: 180912aara | 16-1211-7168
Pacific Topsmelt 96-h Acute Survival Test Nautilus Environmental (CA)
Analysis ID:  05-2683-6884 Endpoint: 96h Survival Rate CETIS Version: CETISv1.8.7
Analyzed: 20 Sep-18 13:52 Analysis: Untrimmed Spearman-Karber Official Results: Yes
Spearman-Karber Estimates
Threshold Option Threshold  Trim Mu Sigma EC50 95% LCL 95% UCL
Control Threshold 0.1 0.00% 2.024 0.04132 105.6 87.32 127.8
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 0.9 0.8 1 0.05774 0.1155 12.83% 0.0% 18 20
50 4 1 1 1 0 0 0.0% -11.11% 20 20
100 4 0.4 0.2 0.8 0.1414 0.2828 70.71%  55.56% 8 20
200 4 0.15 0 0.2 0.05 0.1 66.67% 8333% 3 20
400 4 0 0 0 0 0 1000% O 20
800 4 0 0 0 0 0 1000% O 20
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Report Date: 20 Sep-18 13:54 (1 of 1)

CETIS QC Plot

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
Pacific Topsmelt 96-h Acute Survival Test
350—E - — +3s
3004
4f +25
250+
(/]
-]
£ ean
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“ 3 /———____— -3s
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I
el R L L L L L L L LS L d k& & &k &2
& 8 2 2 8 % g 8 g =2 g a2 2 & & 3 ’& R A 3% o
Mean: 131 Count: 20 -2s Warning Limit: -5.373 -3s Action Limit: -73.55
Sigma: 68.18 CV: 52.00% +2s Warning Limit: 267.3 +3s Action Limit: 335.5
Quality Control Data
Point Year Month Day Time QC Data Delta Sigma Warning Action TestID Analysis ID
1 2016 Oct 21 15:.05 68.85 -62.15 -0.9116 12-5359-1342  08-1980-0032
2 Dec 6 14:.00 78.46 -52.54 -0.7706 11-0191-2089  11-9997-9668
3 18 14:30 1271 -3.912 -0.05737 07-4756-7914 09-8348-7658
4 2017 Jan 13 16:05 103.9 -27.07 -0.3971 06-1491-3172  18-6378-7266
5 Feb 10 14:50 70.71 -60.29 -0.8843 15-5537-9211  16-0070-6651
6 Apr 24 13:15 116.7 -14.32 -0.21 04-2593-1548  15-9565-1968
7 May 10 15:25 132 0.9508 0.01395 18-0705-1608 09-7991-9714
8 Jul 8 11.00 106.5 -24.54 -0.36 02-7767-0662 04-3078-9331
9 Aug 24 14:45 1414 10.42 0.1529 04-3270-4077 21-0546-3622
10 Oct 11 15:15 180.3 49.25 0.7224 09-8131-0051 08-6143-6647
11 Nov 30 12:15 1315 0.4703 0.006898 06-5828-7628 11-9084-4410
12 Dec 13 15:35 09576 -35.24 -0.5169 20-5100-4727 07-8527-1377
13 28 13:00 70.71 -60.29 -0.8843 16-4874-9266 20-1729-5429
14 2018 Jan 2 15.00 76.37 -54.63 -0.8012 07-8786-9002 01-0853-3714
15 Apr 26 16:00 475 -83.5 -1.225 13-5076-1359  11-6152-1189
16 May 3 11:30 98.19 -32.81 -0.4812 10-2125-8586  19-5652-0046
17 Jun 21 1715 304.1 173.1 2.538 +) 01-0576-9762 09-0246-7639
18 Jul 27 15145 263.9 132.9 1.949 14-8822-7369 11-4350-5971
19 31 16:30 209.6 78.59 1.153 19-5107-0005 20-6864-5330
20 Aug 14 16:00 196.4 65.38 0.959 15-6494-9229 17-8173-7294
21 Sep 12 14:00 105.6 -25.38 -0.3722 16-1211-7168 05-2683-6884
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Marine Acute Bioassay Water Quality Measurements

Static-Renewal Conditions & Test Organism Survival
Client: Internal Test Species: A. affinis Tech Initials
Sample ID: CuCly Start Date/Time: 9/12/2018  14€0 0 | 24| 48|72 9
TestNo.: 180912aara End DatefTime: 9/16/2018 () Counts:| 4L P A~ BO| gl
I Readings: O |7M B [y
Dilutions made by:|[BO| — TP |— | —
High conc. made (ug/L):| 800 | - [HOO -
Vol. Cu stock added (mL):|ll-0] ~ 8.0 -
Cu stock concentration (ugiL): WEOO Final Volume(mL):|2°°° ~ | 2000 -
Number of Live Salinity Temperature Dissolved Oxygen pH
Concentration |Rand Organisms (ppt) {c) (mgiL) (units)
—lug/lt)__ #
0 |24/48|72|96| 0 | 24|48 |72 | 06| 0| 24| 48|72 96| 0 | 24| 48|72 /96| 0| 24|48 72]098
Labcontral | 22| 5|5 | 5|4 | Y |22 930207108 008203 0.5 [t O 90 (62 [6.F g | [FH9372 208 3737. 74
215515195 06 zoc 5.4 %240 :
0ls|s 5 |S|Y
15555 |55 ]
50 24| 5|5 5 |95 @210 244903202 1.7 2.5 6463 ¥ lo0 |25 FH{F0E78 7,74
8 |59 515 7 h0y 03 5.4 7.30
17519 |5 gl5
s 175 (95
100 12| 5 |S U |3 |21 s01 |28 204l pleoBltok (a5 poga|eA (6.4 6.+ 64 |, 4 p 187742 B[23d 7412
als55 MY ¢ 50,4 20,2 .0 ' 7.8
s [TV ]
19 5|5 ||| ||
200 23| 5|52 || |\ [2udz99)mafean 0 [2o803 05 2622590 A |04 |67 6 6 . 2 B agr1803 1 35|74)5
135 (5 |31 | .3 0.3 5.9 b4
145|542
18540110
400 9 |5 |1 |1 |o]= haa|soijar (219 = hoghos|rislot| - ba lod|cto.s] - frasparsos o] -
16|50 |~ |- Jf, s oA 6.0 7.83
7 510 -4l
5150 4 -
800 3|50 \ A= | = = hotfzod — |- |~ |oab&|— | = |- patas— | —|
21|50 \Adf"',’ _ [ " —
6 | 5|0 |®]
20|50
Rand # QC
Initial Counts QC'd by: |§ [T\J
initiated by ﬁ .
Animal Source/Date Received: ABS / 7/ //// 7 Age at Initiation: /e Feeding Times
Animal Acclimation Qualifiers (circle allthatappl)ly): @/ Q23 /| Q24 4%%—@:%?77?/(5 01 24| 48 | 72 | 96
— — av:| = |0830/pBSTORIOEHE
Comments: i = initial reading in fresh test solution, f = final reading in test chamber prior to renewal p: b5 | - | -l | -

Organisms fed prior to initiation, circle one (Z\ n)

QC Check: LH’ q/l 7 /I 8/ Final Review: Y}ﬁo ﬁlg

[4

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



Appendix E

Qualifier Codes



Q1-

Q2 -
Q3-

Q4 -
Q5 -
Q6 -
Q7 -
Q8 -
Q9 -
Q10 -
Q11 -
Q12 -
Q13-
Q14 -
Q15 -
Q16 -

Q17 -

Q18 -
Q19 -
Q20 -
Q21 -
Q22 -

Q23 -

Q24 -

Glossary of Qualifier Codes:
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%

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.

Incorrect Entry

lllegible Entry

Miscalculation

Other (provide reason in comments section)

Greater than 10% mortality observed upon receipt and/or in holding prior to test initiation.
Organisms acclimated to test conditions at Nautilus and ultimately deemed fit to use for testing.

Test organisms received at a temperature greater than 3°C outside the recommended test
temperature range. However, due to age-specific protocol requirements and/or sample holding
time constraints, the organisms were used to initiate tests upon the day of arrival. Organisms
were acclimated to the appropriate test conditions upon receipt and prior to test initiation.

Test organisms received at salinity greater than 3 ppt outside of the recommended test salinity
range. However, due to age-specific protocol requirements and/or sample holding time
constraints, the organisms were used to initiate tests upon the day of arrival. Organisms were
acclimated to the appropriate test conditions upon receipt and prior to test initiation.
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