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TOXICITY SUMMARY REPORT Client: IDE Americas, Inc.
Test IDs: 1708-S030 to S036 Test Period: August 2017

INTRODUCTION

A set of sensitive life-stage bioassays using Pacific topsmelt (Atherinops affinis), red abalone (Haliotis
rufescens), and giant kelp (Macrocystis pyrifera), were conducted with 24-hour composite discharge
samples collected in August 2017 for the Poseidon Resources (Channelside) LLC, Carlsbad Desalination
Project (CDP) in accordance with regulations described in the permit that was adopted in 2006 (Order
No. R9-2006-0065). This is the first of three consecutive monthly screens to be conducted in order to
identify the most sensitive species, which will subsequently be used for routine toxicity monitoring. The
results of the August toxicity screening are contained in this report. A determination of the most-
sensitive species will be based on a review of the percent effect from control for all species once all three
rounds of testing are complete. Bioassay testing was conducted at the Nautilus Environmental (Nautilus)
laboratory in San Diego, California between August 1 and 8, 2017.

MATERIALS AND METHODS

Sample collection was performed by IDE Americas, Inc. (IDE) personnel, and the samples were delivered
to Nautilus on the same day as collection. Following arrival at Nautilus, an aliquot of the 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.

Table 1. Sample Information

Client/Project: IDE Americas, Inc./ Carlsbad Desalination Plant
Monitoring Period: August 2017 (15t of 3 most-sensitive species screens)
Sample ID, Material: M-001, desalination plant effluent

Sample Collection Dates, Times:  8/1/17, 08:00; 8/3/17, 08:00; 8/5/17, 08:30

Sample Receipt Dates, Times: 8/1/17, 13:07; 8/3/17, 13:43; 8/5/17, 10:00

Sampling Method: 24-hour Composite

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

sampleDate  BH (ol GOy (ppt)  (mg/LasCacos) | (mall)
8/1/17 8.01 6.0 5.0 64.2 206 <0.02
8/3/17 8.09 7.1 4.5 50.2 152 <0.02
8/5/17 7.75 6.5 9.0 34.1 123 <0.02
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TOXICITY SUMMARY REPORT Client: IDE Americas, Inc.
Test IDs: 1708-S030 to S036 Test Period: August 2017

Testing for all three species was conducted in accordance with the guidance described in “Short-Term
Methods for Estimating the Chronic Toxicity of Effluents and Receiving Waters to West Coast Marine and
Estuarine Organisms” (USEPA 1995), and the methods are summarized in Table 3 through 5. Statistical
analyses for all tests were conducted using the or the Comprehensive Environmental Toxicity Information
System™ (CETIS) software by Tidepool Scientific.

Table 3. Pacific Topsmelt Chronic Bioassay Specifications

Test Period: 8/1/17, 14:15 through 8/8/17, 10:45

Test Organism: Pacific topsmelt (Atherinops affinis)

Test Organism Source, Age: Aquatic BioSystems (Fort Collins, CO), 13-days at test start

Lab Control/Dilution Water: Natural seawater (source: Scripps Institution of Oceanography (SIO)
inlet), 34+2 parts per thousand (ppt); 20-um filtered

Test Concentrations: 2.5, 5.0, 6.06, 10, and 15 percent unadjusted M-001 sample; lab
control

Test Type: 7-day chronic survival and growth

> 80% mean survival and = 0.85 mg/fish mean dry weight in the lab
control. Percent minimum significant difference (PMSD) must be
< 25 for survival and < 50 for growth.

Acceptability Criteria:

Reference Toxicant Testing: Copper chloride

Table 4. Giant Kelp Chronic Bioassay Specifications

Test Period: 8/1/17, 15:30 through 8/3/17, 12:45

Test Organism: Giant kelp (Macrocystis pyrifera)

Test Organism Source: Field collected off Point Loma in San Diego, CA

Lab Control/Dilution Water: Natural seawater (source: SIO inlet), 34+2 ppt; 0.2-pum filtered

Test Concentrations: 2.5, 5.0, 6.06, 10, and 15 percent unadjusted M-001 sample; lab
control

Test Type: 48-hour chronic germination and growth

Acceptability Criteria: Lab Control: = 70% mean germination and = 10 pm mean germ-

tube lengths. The no observed effect concentration (NOEC) for the
copper reference toxicant test must be < 35 ug/L, and the PMSD
must be < 20 for both endpoints.

Reference Toxicant Testing: Copper chloride
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TOXICITY SUMMARY REPORT Client: IDE Americas, Inc.
Test IDs: 1708-S030 to S036 Test Period: August 2017

Table 5. Red Abalone Chronic Bioassay Specifications

Test Period: 8/1/17, 15:45 through 8/3/17, 17:10

Test Organism: Red Abalone (Haliotis rufescens)

Test Organism Source: American Abalone Farms (Davenport, CA)

Lab Control/Dilution Water: Natural seawater (source: SIO inlet), 34+2 ppt; 1-um filtered
Additional Control: High salinity controls were conducted with the abalone test only due

to their sensitivity to elevated salinity (Phillips et al. 2012) The salinity
controls were made by adding hypersaline brine (produced at
Nautilus by freezing laboratory seawater) to natural seawater to
match the salinity of the 6.06 and 15 percent effluent concentrations.

Test Concentrations: 2.5, 5.0, 6.06, 10, and 15 percent unadjusted M-001 sample; lab
control and high salinity control

Test Type: 48-hour larval shell development

Acceptability Criteria: Control mean development > 80% and PMSD must be < 20. There

must be a statistically significant effect at the 56 pg/L zinc
concentration in the reference toxicant test.

Reference Toxicant Testing: Zinc sulfate

Statistical analyses were conducted using USEPA flowchart specifications as outlined in the test guidance
manual (USEPA 1995). Organism performance in each sample dilution series was compared to that
observed in the laboratory control. Results were used to calculate the No Observed Effect Concentration
(NOEC) and chronic toxic unit (TUc) values.

In addition to USEPA flowchart statistical methods, the results were also analyzed using the USEPA's Test
of Significant Toxicity (TST) approach specified in National Pollutant Discharge Elimination System Test of
Significant Toxicity Implementation Document (USEPA, 2010). Notably, the California State Water
Resources Control Board (SWRCB) published a Draft Policy for Toxicity Assessment and Control (SWRCB,
2012), which includes the TST as an alternative method to evaluate toxicity data. This approach applies
a modified t-test that takes into account both the statistical power of the test and the magnitude of
biological effects in determining the presence of a response. For this sample, the in-stream waste
concentration (IWC) is 6.06 percent unadjusted effluent, and 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.
As the TST statistical analysis is not in the 2006 CDP permit, the TST results are included for comparison
purposes only.

Nautilus Environmental 3



TOXICITY SUMMARY REPORT
Test IDs: 1708-S030 to S036

Client: IDE Americas, Inc.
Test Period: August 2017

RESULTS

There were no adverse effects observed at the 6.06 percent concentration (IWC) for any of the species
tested. Therefore, all test results passed and were within permit compliance.

The purpose of conducting a 3-species screen with a plant (giant kelp), a vertebrate (Pacific topsmelt),
and an invertebrate (red abalone) species is to determine which of these three species is most sensitive
to the effluent sample. Although there were no adverse effects observed in any of the tests at the IWC,
the abalone was the only species to be adversely affected at the highest test concentration and was
clearly the most sensitive during this round of testing.

Statistical results for the toxicity tests are summarized in Table 6, and detailed test results are
summarized in Table 7. Raw test data and full statistical analyses can be found in Appendix A. Sample
receipt information and copies of the chain-of-custody forms are in Appendices B and C, respectively.

Table 6. Summary of Statistical Results for the M-001 Sample

Test Species and NOEC LOEC TUcvalue |TST Result Percent
Endpoint (% sample) | (% sample) | (toxic units) | (Pass/Fail) | Effect at IWC

Pacific Topsmelt

Survival 15 >15 <6.67 Pass -8.7

Biomass 15 >15 <6.67 Pass -5.8
Giant Kelp

Germination 15 >15 <6.67 Pass 0.0

Growth 15 >15 <6.67 Pass -7.9
Red Abalone

Development 10 15 10 Pass -0.22

NOEC = No Observed Effect Concentration
LOEC = Lowest Observed Effect Concentration
TUc = Chronic Toxic Unit: 100+-NOEC

TST: Pass = sample is non-toxic at the 6.06% IWC according to the TST calculation; Fail = sample is toxic at the 6.06% IWC
according to the TST calculation. The TST analysis is not in the existing CDP permit; TST analysis is included here for

comparison purposes only.

Percent effect (PE) from control is calculated as: PE= ((mean response in control-mean response in the IWC)/mean response in
control) *100. A negative PE results when organism performance in the sample is greater than that in the control.

Nautilus Environmental




TOXICITY SUMMARY REPORT Client: IDE Americas, Inc.
Test IDs: 1708-S030 to S036 Test Period: August 2017

Table 7. Summary of Results for M-001 Most-sensitive Species Testing

Pacific Topsmelt Giant Kelp Red Abalone
Test
Concentration Mean Mean Mean Mean Mean
. . . . Normal
(% effluent) Survival Biomass | Germination Growth e AR
(%) (mg/fish) (%) (pm length) (o/f)
Lab Control 92.0 1.05 98.4 16.4 91.0
2.5 100 1.25 98.2 17.1 91.8
5.0 100 1.19 97.8 16.9 92.0
6.06 100 1.11 98.4 17.7 91.2
10 96.0 1.14 99.0 17.1 91.6
15 100 1.22 98.0 17.0 36.8*

* An asterisk indicates a statistically significant difference when compared to the lab control. The control matching salinity in
the 6.06 percent concentration resulted in 91.6 percent mean normal development; the control matching salinity of the 15
percent concentration resulted in 50.2 percent normally developed larvae.

QUALITY ASSURANCE

The samples were received the same day as collection within the appropriate temperature range, and all
tests were initiated within the 36-hour holding time. The laboratory controls met the minimum
acceptability criteria as set by USEPA. The PMSD values, which are a measure of test variability, were
within the acceptable range. Therefore, all test results were deemed valid for reporting purposes.

Statistical analyses followed USEPA flowchart selections and dose-response relationships were reviewed
to evaluate reliability of the results. Additionally, appropriate threshold effect and alpha levels were used
for statistical analyses according to the TST Implementation Document guidelines (USEPA 2010).

Results for the concurrent reference toxicant tests used to monitor laboratory performance and test
organism sensitivity are summarized in Table 8 and presented in full in Appendix D. The reference
toxicant tests met all test acceptability criteria, except for the lab control from the abalone test. Due to
suspected contamination in some of the reference toxicant replicate vials, the lab control from the
concurrent IDE test was substituted for statistical analysis. Also, one replicate from the 10 and 32 pg/L
zinc concentrations was excluded from analysis. All other test criteria were met and the median effect
concentration (ECso) values for all three species were within two standard deviations (SD) of the historical
mean, indicating typically organism sensitivity. A list of qualifier codes used on bench datasheets can be
found in Appendix E.
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TOXICITY SUMMARY REPORT Client: IDE Americas, Inc.
Test IDs: 1708-S030 to S036 Test Period: August 2017

Table 8. Reference Toxicant Test Results

EC Historical Mean cv
Test Species Endpoint (o /5:) ECso £2 SD (%)
(ng/L)

Pacific Survival 91.2 74.6 £ 32.0 21.5
Topsmelt Biomass 108 78.1 £ 39.2 25.1
Giant Kel Germination 179 145 £ 96.1 33.2

P Growth 178 162 + 81.0 25.0
Red Abalone Development 65.5 59.6 + 23.9 20.1

ECso = Concentration expected to cause an adverse effect to 50 percent of the test organisms. Topsmelt and kelp data are reported
in ug/L of copper; abalone data are reported in pg/L of zinc.

Historical Mean ECso £ 2 SD = Mean of historical test results plus or minus two standard deviations

CV = Coefficient of Variation
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CETIS Summary Report Report Date: 09 Aug-17 17:23 (p 1 of 2)
Test Code: 1708-S030 | 02-4304-1390
Pacific Topsmelt 7-d Survival and Growth Test Nautilus Environmental (CA)
Batch ID: 02-6679-1255 Test Type: Growth-Survival (7d) Analyst:
Start Date: 01 Aug-17 14:15 Protocol: EPA/600/R-95/136 (1995) Diluent: Natural Seawater
Ending Date: 08 Aug-17 10:45 Species:  Atherinops affinis Brine: Not Applicable
Duration: 6d 20h Source: Aquatic Biosystems, CO Age: 13d
Sample ID: 10-2263-2542 Code: 17-0829 Client: (DE
Sample Date: 01 Aug-17 08:00 Material:  Effluent Sample Project:
Receive Date: 01 Aug-17 13:07 Source: IDE
Sample Age: 6h (5 °C) Station: M-001
Comparison Summary
Analysis ID  Endpoint NOEL LOEL TOEL PMSD TU Method
01-1426-9276 7d Survival Rate 15 >15 NA 8.66%  <6.667 Steel Many-One Rank Sum Test
11-7659-2948 Mean Dry Biomass-mg 15 >16 NA 20.4% « 6.667 Dunnett Multiple Comparison Test
Point Estimate Summary
Analysis ID  Endpoint Level % 95% LCL 95% UCL TU Method
03-9337-9041 7d Survival Rate EC25 >15 N/A N/A <6.667 Linear Interpolation (ICPIN)
EC50 >15 N/A N/A <6.667
20-0303-1148 Mean Dry Biomass-mg IC25 >15 N/A N/A <6.667 Linear Interpolation (ICPIN)
IC50 >15 N/A N/A <6.667
Test Acceptability
Analysis ID Endpoint Attribute Test Stat TAC Limits Overlap Decision
01-1426-9276 7d Survival Rate Control Resp 0.92 0.8-NL Yes Passes Acceptability Criteria
03-9337-9041 7d Survival Rate Control Resp 0.92 0.8-NL Yes Passes Acceptability Criteria
11-7659-2948 Mean Dry Biomass-mg Control Resp 1.05 0.85 - NL Yes Passes Acceptability Criteria
20-0303-1148 Mean Dry Biomass-mg Control Resp 1.05 0.85 - NL Yes Passes Acceptability Criteria
01-1426-9276 7d Survival Rate PMSD 0.09657 NL-0.25 No Passes Acceptability Criteria
11-7659-2948 Mean Dry Biomass-mg PMSD 0.2037 NL-0.5 No Passes Acceptability Criteria
7d Survival Rate Summary
C-% Control Type  Count Mean  95%LCL 95%UCL Min Max StdErr StdDev CV% %Effect
0 Lab Control 5 0.92 0.784 1 0.8 1 0.04899 0.1095 11.91% 0.0%
25 5 1 1 1 1 1 0 0 0.0% -8.7%
5 5 1 1 1 1 1 0 0 0.0% -8.7%
6.06 5 1 1 1 1 1 0 0 0.0% -8.7%
10 5 0.96 0.8489 1 0.8 1 0.04 0.08944  9.32% -4.35%
15 5 1 1 1 1 1 0 0 0.0% -8.7%
Mean Dry Biomass-mg Summary
C-% Control Type  Count Mean 95% LCL 95% UCL Min Max StdErr StdDev CV% %Effect
0 Lab Control 5 1.05 0.9626 1.138 0.968 1.146 0.03161 0.07067 6.73% 0.0%
25 5 1.246 1.12 1.373 1.074 1.332 0.04568 0.1022 8.2% -18.66%
5 5 1.19 0.9472 1.432 0.874 1.402 0.08731  0.1952 16.41%  -13.25%
6.06 5 1.111 0.8613 1.361 0.952 1.454 0.09002  0.2013 18.11%  -5.79%
10 5 1.137 0.9677 1.307 0.906 1.244 0.06103  0.1365 12.0% -8.26%
15 5 1.218 1.091 1.345 1.078 1.364 0.04568  0.1021 8.39% -15.96%
000-089-187-4 CETIS™ v1.8.7.20 Analyst: A{ QA: %gll(d |




CETIS Summary Report

Report Date:
Test Code:

09 Aug-17 17:23 (p 2 of 2)
1708-S030 | 02-4304-1390

Pacific Topsmelt 7-d Survival and Growth Test

Nautilus Environmental (CA)

7d Survival Rate Detail

C-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Lab Control 0.8 1 1 1 0.8
2.5 1 1 1 1 1

5 1 1 1 1 1

6.06 1 1 1 1 1

10 1 1 1 0.8 1

15 1 1 1 1 1
Mean Dry Biomass-mg Detail

C-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Lab Controi 0.996 1.146 1.082 1.06 0.968
25 1.266 1.248 1.332 1.074 1.312
5 1.402 1.234 0.874 1.174 1.264
6.06 1.024 1.122 1.454 0.952 1.004
10 1.244 0.906 1.206 1.206 1.124
15 1.196 1.078 1.364 1.236 1.216
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CETIS Analytical Report

Report Date:
Test Code:

09 Aug-17 17:23 (p 1 of 3)
1708-S030 | 02-4304-1390

Pacific Topsmelt 7-d Survival and Growth Test

Nautilus Environmental (CA)

Analysis ID:  01-1426-9276 Endpoint: 7d Survival Rate CETIS Version: CETISv1.8.7
Analyzed: 09 Aug-17 17:22 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 9.66% 15 >15 NA 6.667
Steel Many-One Rank Sum Test
Control vs C-% Test Stat Critical Ties DF P-Value P-Type Decision(a:5%)
Lab Control 25 325 16 1 8 0.9870 Asymp Non-Significant Effect

5 32.5 16 1 8 0.9870 Asymp Non-Significant Effect

6.06 32.5 16 1 8 0.9870 Asymp Non-Significant Effect

10 30 16 2 8 0.9446 Asymp Non-Significant Effect

15 32.5 16 1 g 0.8870 Asymp Non-Significant Effect
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision(a:5%)
Between 0.03969553 0.007939106 5 1.68 0.1778 Non-Significant Effect
Error 0.1134158 0.004725658 24
Total 0.1531113 29
Distributional Tests
Attribute Test Test Stat Critical P-Value Decision(a:1%)
Variances Mod Levene Equality of Variance 1.8 4.248 0.1637 Equal Variances
Variances Levene Equality of Variance 16.15 3.895 <0.0001  Unequal Variances
Distribution Shapiro-Wilk W Normality 0.712 0.9031 <0.0001  Non-normal Distribution
7d Survival Rate Summary
C-% Control Type  Count Mean 95% LCL 95% UCL Median  Min Max Std Err CV% Y%Effect
0 Lab Control 5 0.92 0.784 1 1 0.8 1 0.04899 11.91% 0.0%
2.5 5 1 1 1 1 1 1 0 0.0% -8.7%
5 5 1 1 1 1 1 1 0 0.0% -8.7%
6.06 5 1 1 1 1 1 1 0 0.0% -8.7%
10 5 0.96 0.8489 1 1 0.8 1 0.04 9.32% -4.35%
15 5 1 1 1 1 1 1 0 0.0% -8.7%
Angular (Corrected) Transformed Summary
C-% Control Type  Count iean 95% LCL 85% UCL Median  Min iax Std Err  CV% %Effect
0 Lab Control 5 1.25 1.088 1.412 1.345 1.107 1.345 0.05833 10.43% 0.0%
2.5 5 1.345 1.345 1.346 1.345 1.345 1.345 0 0.0% -7.62%
5 5 1.345 1.345 1.346 1.345 1.345 1.345 0 0.0% -7.62%
6.06 5 1.345 1.345 1.346 1.345 1.345 1.345 0 0.0% -7.62%
10 5 1.298 1.165 1.43 1.345 1.107 1.345 0.04763 8.21% -3.81%
15 5 1.345 1.345 1.346 1.345 1.345 1.345 0 0.0% -7.62%

000-089-187-4 CETIS™ v1.8.7.20 Analyst: AC QA: \52) g)[%f\’?




CETIS Ana|ytica| Report Report Date: 09 Aug-17 17:23 (p 2 of 3)
Test Code: 1708-S030 | 02-4304-1390
Pacific Topsmelt 7-d Survival and Growth Test Nautilus Environmental (CA)
Analysis ID:  01-1426-9276 Endpoint: 7d Survival Rate CETIS Version: CETISv1.8.7
Analyzed: 09 Aug-17 17:22 Analysis: Nonparametric-Control vs Treatments Official Results: Yes
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CETIS Analytical Report

Report Date:
Test Code:

09 Aug-17 17:23 (p 3 of 3)
1708-S030 | 02-4304-1390

Pacific Topsmelt 7-d Survival and Growth Test

Nautilus Environmental (CA)

Analysis ID:  11-7659-2948 Endpoint: Mean Dry Biomass-mg CETIS Version: CETISv1.8.7
Analyzed: 09 Aug-17 17:22 Analysis: Parametric-Control vs Treatments Official Results: Yes
Data Transform Zeta Alt Hyp Trials Seed PMSD NOEL LOEL TOEL TU
Untransformed NA C>T NA NA 20.4% 15 >15 NA 6.667
Dunnett Multiple Comparison Test
Control vs C-% Test Stat Critical MSD DF P-Value P-Type Decision(a:5%)
Lab Control 25 -2.163 2.362 0.214 8 0.9996 CDF Non-Significant Effect
5 -1.536 2.362 0.214 8 0.9967 CDF Non-Significant Effect
6.06 -0.6711 2.362 0214 8 0.9603 CDF Non-Significant Effect
10 -0.9581 2.362 0.214 8 0.9813 CDF Non-Significant Effect
16 -1.85 2.362 0214 & 0.9888 CDF Non-Significant Effect
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision({a:5%)
Between 0.1330495 0.02660989 5 1.297 0.2982 Non-Significant Effect
Error 0.4924833 0.02052014 24
Total 0.6255328 29
Distributional Tests
Attribute Test Test Stat Critical P-Value Decision(a:1%)
Variances Barilett Equality of Variance 5.698 15.09 0.3367 Equal Variances
Distribution Shapiro-Wilk W Normality 0.9698 0.9031 0.5327 Normal Distribution
Mean Dry Biomass-mg Summary
C-% Control Type  Count Mean 95% LCL 95% UCL Median  Min Max Std Err CV% %Effect
0 Lab Control 5 1.05 0.9626 1.138 1.06 0.968 1.146 0.03161 6.73% 0.0%
2.5 5 1.246 1.12 1.373 1.266 1.074 1.332 0.04568 8.2% -18.66%
5 5 1.19 0.9472 1.432 1.234 0.874 1.402 0.08731 16.41% -13.25%
6.06 5 1.111 0.8613 1.361 1.024 0.952 1.454 0.09002 18.11% -5.79%
10 5 1.137 0.9677 1.307 1.206 0.906 1.244 0.06103  12.0% -8.26%
15 5 1.218 1.091 1.345 1.216 1.078 1.364 0.04568 8.39% -15.96%
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CETIS Analytical Report

Report Date:
Test Code:

09 Aug-17 17:23 (p 1 of 2)
1708-S030 | 02-4304-1390

Pacific Topsmelt 7-d Survival and Growth Test

Nautilus Environmental (CA)

C-%

Analysis ID:  03-9337-9041 Endpoint: 7d Survival Rate CETIS Version: CETISv1.8.7
Analyzed: 09 Aug-17 17:23 Analysis: Linear Interpolation (ICPIN) Official Results: Yes
Linear Interpolation Options
X Transform Y Transform Seed Resamples Exp 95% CL  Method
Linear Linear 1845168 1000 Yes Two-Point Interpolation
Point Estimates
Level % 95% LCL 95% UCL TU 95% LCL 95% UCL
EC25 >15 N/A N/A <6.667 NA NA
EC50 >15 N/A N/A <6.667 NA NA
7d Survivai Rate Summary Calculated Variate(A/B)
C-% Control Type Count Mean Min Max Std Err Std Dev CV% %Effect A B
0 Lab Control 5 0.92 0.8 1 0.04899  0.1095 11.91% 0.0% 23 25
2.5 5 1 1 1 0 0 0.0% -8.7% 25 25
5 5 1 1 1 0 0 0.0% -8.7% 25 25
6.06 5 1 1 1 0 0 0.0% -8.7% 25 25
10 5 0.96 0.8 1 0.04 0.08944  9.32% -4.35% 24 25
15 5 1 1 1 0 0 0.0% -8.7% 25 25
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CETIS Ana|ytica| Report Report Date: 09 Aug-17 17:23 (p 2 of 2)
Test Code: 1708-S030 | 02-4304-1390
Pacific Topsmelt 7-d Survival and Growth Test Nautilus Environmental (CA)
Analysis ID:  20-0303-1148 Endpoint: Mean Dry Biomass-mg CETIS Version: CETISv1.8.7
Analyzed: 09 Aug-17 17:23 Analysis: Linear Interpolation (ICPIN) Official Results: Yes
Linear Interpolation Options
X Transform Y Transform Seed Resamples Exp 95% CL  Method
Linear Linear 1354840 1000 Yes Two-Point Interpolation
Point Estimates
Level % 95% LCL 95% UCL TU 95% LCL  95% UCL
IC25 >15 N/A N/A <6.667 NA NA
IC50 >15 N/A N/A <6.667 NA NA
Mean Dry Biomass-mg Summary Calculated Variate
C-% Control Type Count Mean Min Max StdErr StdDev CV% %Effect
0 Lab Control 5 1.05 0.968 1.146 0.03161 0.07067 6.73% 0.0%
25 5 1.246 1.074 1.332 0.04568 0.1022 8.2% -18.66%
5 5 1.19 0.874 1.402 0.08731  0.1952 16.41%  -13.25%
6.06 5 1.111 0.952 1.454 0.09002 0.2013 18.11%  -5.79%
10 5 1.137 0.906 1.244 0.06103  0.1365 12.0% -8.26%
15 5 1.218 1.078 1.364 0.04568  0.1021 8.39% -15.96%
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CETIS Analytical Report

Report Date: 09 Aug-17 17:25 (p 1 of 1)

Test Code: 1708-S030 | 02-4304-1390

Pacific Topsmelt 7-d Survival and Growth Test T%)\r“" Nautilus Environmental (CA)
Analysis ID:  04-8856-2739 Endpoint: 7d Survival Rate CETIS Version: CETISv1.8.7
Analyzed: 09 Aug-17 17:25 Analysis: Parametric Bioequivalence-Two Sample Official Results: Yes
Data Transform Zeta Alt Hyp  Trials Seed TSTb PMSD NOEL LOEL TOEL TU
Angular (Corrected) NA Cb<T NA NA 0.75 4.31% 15 >15 NA 6.667
TST-Welch's t Test
Control vs C-% Test Stat Critical MSD DF P-Value P-Type Decision(a:25%)
Lab Control 2.5% 9.321 0.7407 0.032 4 0.0004 CDF Non-Significant Effect

5* 9.321 0.7407 0.032 4 0.0004 CDF Non-Significant Effect

6.06* 9.321 0.7407 0.032 4 0.0004 CDF Non-Significant Effect

10* 5.569 0.7111 0.046 7 0.0004 CDF Non-Significant Effect

16% 9.321 0.7407 0.032 4 0.0004 CDF Non-Significant Effect
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision(a:5%)
Between 0.03969553 0.007939106 5 1.68 0.1778 Non-Significant Effect
Error 0.1134158 0.004725658 24
Total 0.1531113 29
Distributional Tests
Attribute Test Test Stat Critical P-Value Decision(a:1%)
Variances Mod Levene Equality of Variance 1.8 4.248 0.1637 Equal Variances
Variances Levene Equality of Variance 16.15 3.895 <0.0001  Unequal Variances
Distribution Shapiro-Wilk W Normality 0.712 0.9031 <0.0001  Non-normal Distribution
7d Survival Rate Summary
C-% Control Type  Count Mean 95% LCL 95% UCL Median Min Max Std Err  CV% %Effect
0 Lab Control 5 0.92 0.784 1 1 0.8 1 0.04899 11.91% 0.0%
2.5 5 1 1 1 1 1 1 0 0.0% -8.7%
5 5 1 1 1 1 1 1 0 0.0% -8.7%
6.06 5 1 1 1 1 1 1 0 0.0% -8.7%
10 5 0.96 0.8489 1 1 0.8 1 0.04 9.32% -4.35%
15 5 1 1 1 1 1 1 0 0.0% -8.7%
Angular (Corrected) Transformed Summary
C-% Control Type  Count Mean 95% LCL 95% UCL WMedian  Win Max Std Err  CV% %Effect
0 Lab Control 5 1.25 1.088 1.412 1.345 1.107 1.345 0.05833 10.43% 0.0%
25 5 1.345 1.345 1.346 1.345 1.345 1.345 0 0.0% -7.62%
5 5 1.345 1.345 1.346 1.345 1.345 1.345 0 0.0% -7.62%
6.06 5 1.345 1.345 1.346 1.345 1.345 1.345 0 0.0% -7.62%
10 5 1.298 1.165 1.43 1.345 1.107 1.345 0.04763 8.21% -3.81%
15 5 1.345 1.345 1.346 1.345 1.345 1.345 0 0.0% -7.62%
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CETIS Analytical Report Report Date: 09 Aug-17 17:26 (p 1 of 1)
Test Code: 1708-S030 | 02-4304-1390
Pacific Topsmelt 7-d Survival and Growth Test 7"’5 f‘“ Nautilus Environmental (CA)
Analysis ID:  13-5268-9947 Endpoint: Mean Dry Biomass-mg CETIS Version: CETISv1.8.7
Analyzed: 09 Aug-17 17:25 Analysis: Parametric Bioequivalence-Two Sample Official Results: Yes
Data Transform Zeta Alt Hyp Trials Seed TSTh PMSD NOEL LOEL TOEL TU
Untransformed NA Cbh<T NA NA 0.75 3.52% 15 >15 NA 6.667
TST-Welch's t Test
Control vs C-% Test Stat Critical MSD DF P-Value P-Type Decision(a:25%)
Lab Control 2.5* 8.911 0.7176 0.037 6 <0.0001 CDF Non-Significant Effect
5* 4.441 0.7407 0.067 4 0.0057 CDF Non-Significant Effect
6.06* 3.474 0.7407 0.069 4 0.0127 CDF Non-Significant Effect
10* 5.336 0.7267 0.048 5 0.0015 CDF Non-Significant Effect
15% 8.36 0.7178 0037 € <0.0001 CDF Non-Significant Effect
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision(a:5%)
Between 0.1330495 0.02660989 5 1.297 0.2982 Non-Significant Effect
Error 0.4924833 0.02052014 24
Total 0.6255328 29
Distributional Tests
Afttribute Test Test Stat Critical P-Value Decision(a:1%)
Variances Bartlett Equality of Variance 5.698 15.09 0.3367 Equal Variances
Distribution Shapiro-Wilk W Normality 0.9698 0.9031 0.5327 Normal Distribution
Mean Dry Biomass-mg Summary
C-% Control Type  Count Mean 95% LCL 95% UCL Median  Min fax StdErr  CV% %Effect
0 Lab Control 5 1.05 0.9626 1.138 1.06 0.968 1.146 0.03161 6.73% 0.0%
25 5 1.246 1.12 1.373 1.266 1.074 1.332 0.04568 8.2% -18.66%
5 5 1.19 0.9472 1.432 1.234 0.874 1.402 0.08731 16.41% -13.25%
6.06 5 1.111 0.8613 1.361 1.024 0.952 1.454 0.00002 18.11% -5.79%
10 5 1.137 0.9677 1.307 1.206 0.906 1.244 0.06103  12.0% -8.26%
15 5 1.218 1.091 1.345 1.216 1.078 1.364 0.04568  8.39% -15.96%
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Marine Chronic Bioassay

Client: IDE

Sample ID%QAAM-OM

Test No.: !~7O(6“;/@3(:7

Larval Fish Survival

Test Species: A. affinis

Start Date/Time: 8/1/2017 | 5/ /.S~

End Date/Time: 8/8:2017 ()45

Concentration Rep. Rand Test Day / No. Organisms Alive Percent
(%) # 0 1 2 3 4 5 6 7 | Survival
Lab Control a 3 5 "r i’f "" Y Lf L\ Lf %Q
b 9 s |85 g [D I+ 515 1S | 6O
c | 115 |85 |5 1< |5 |6 5 | \co
d 7 5 15 1S |5 1Y 1515815 s
e | 6 | s |4 4 Y 1< 1g 18 Y] k0
2.5 a |27 | 5 | 5 |5 |5 |< 5 1S |5 (60
b | 21| 5 |5 |5 |5 |< 5 15 |s e
c 2|5 |5 |9 |S |5 |5 |5]5 \eo
a |25 |5 s |= |5 |56 ]S | e
e |30 | 5 |/ S |57 |5 |6 |5 |00
5.0 a 17| 5 |85 |5 [S[|5 |5 9]¢ 166
b |2 | 5 |5 |5 |S |5 |15 1¢l9 e
c |16 ] 5 |5 1S |S |S |5 C | < LEO
d |2 | 5 |5 |9 |S |8 |&5 169 oo
e |2 |5 /A |5 5|y 5] 5% L&
6.06 a 15 5 | 5SS | = | s 51 ¢ |5 ise
b | 25 | 5 | 5|5 |S|S |H5 1]y | wo
c |13 ] 5 | 515 |9 |< AN E \Co
d 24 5 519 |5 [ L) 5 | g | B0
el sl s |5 19 1951s 15 1415 (oo
#2510 a | 19| 5 |5 |95 |° < S1 615 6
b | 28 | 5 |5 |5 | | 5145 | < (6O
e |12 s 1515 S |s |58 5] o
d | 10 | s 4 1y Ty v 1y Lo
e 1zl s |5 |5 15T 15 [ 5 [9 )
oS a 1l s |55 |5 ¢ 5151 | o
- b | 14 | 5 |5 |9 | |> 519 15 \ b
c 5 5 |H | s |5 | |5 15 |9 (5]
d | a5 |65 |S |5 |59 |5 e
e |18 5 |5 |S |5 | 5 15 15 (OV
Rand#QC: ( [y Tech Initials| (& RY (o~ (2P oo~ | RA Tl s
Initiat Count QC'd by:_&ﬁ__ Time /47({ EGN::) ERCAREDN, i) H\{’ i@‘% 104 9
initiated by:  C &
Time Fed (day): 0 1 2 3 4 5 6 Drying Oven Info
morning:| *~ (}’%C?‘ %6 Gg‘{; :;; @%7;7[):) D N\% Tare wt. Initials/Date: (‘3. (5 SZ g/&af{
evening: i(a:)l) “ng-;’() \E*ﬁ; ‘\!L‘SKJ ‘%\”\ \(tlt‘f) t(QZE/ Date/Time in:_ZLZ_Ul_ {120

Comments: (PO @\ 1/ 24/¢ 7

Date/Time out: %['ﬂ | 25

(B RIFAC R)oi )i

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

Temp (°C): éfﬁpg
Qc check: _if C’I( )7
Final Review: ¥ €/{%\)




Marine Chronic Bioassay Larval Fish Weights

Client: IDE Test Species: A. affinis
)
Sample ID:C"é\ﬁaiiye M-001 Start Date/Time: 8/1/2017 1415
Test No.: | 0% SORD End Date/Time: 8/8/2017 1045
Conc. Rep pan weight pan + fish weight| total organism
(_%_) ' (mg) (mg) weight (mg)

Lab Control a 22.02 27.00 4.98

b 21.89 27.62 573

c 22.64 28.05 5.41

d 21.65 26.95 5.30

e 22.34 27.18 4.84

2.5 a 2213 28.46 6.33

b 21.96 28.20 6.24

[ 21.18 27.84 6.66

d 21.86 27.23 5.37

e 21.60 28.16 6.56

5.0 a 21.28 28.29 7.01

b 21.41 27.58 6.17

c 22.14 26.51 4.37

d 21.33 27.20 5.87

e 22.29 28.61 6.32

6.06 a 21.89 27.01 5.12

b 21.56 2717 5.61

c 22.65 29.92 7.27

d 21.30 26.06 4.76

e 21.99 27.01 5.02

10 a 22.74 28.96 6.22

b 22.68 27.21 4.53

c 21.36 27.39 6.03

d 21.42 27.45 6.03

e 23.22 28.84 5.62

15 a 20.67 26.65 5.98

b 22.35 27.74 5.39

c 22.85 29.67 6.82

d 19.47 25.65 6.18

e 23.36 29.44 6.08

Tech Initials: SG SG
@ R \Y AL ’4 “q \\’I Date/Time:| 8/8/2017 0820 | 8/9/2017 1135

QC Check: AC gﬁ%ﬁ

Final Review: 4 %]\g)\’)
Nautilus Environmental. 4340 Vandever Avenue. San Diego, CA 92120. P




Marine Chronic Bioassay Water Quality Measurements

Client: IDE Test Species: A. affinis
Sample DT Daty M-001 Start Date/Time: 8/1/2017 |45
Test No: 1 M0%- S0 30 End Date/Time: 8/8/2017 (D45
Concentration Lab Control Concentration 6.06%
Day 0 | 1 T 2 [ 3 1 a4 ] 85 T & T 7 Day 0o [ 1+ T 2 T3 17 4 ] 5 1 & T 7
Y »Initlalﬁ i ] ] _ Initial
pH 30 9 0E.0< T8.0H %0310 X 0F pH BIC] 10 [Fo3 [3o+] XOOZ-07] 300
DO (mglL) T L F. D 6.7 [T Q4 1 AN DO (mglL) kS ANV EESIVEEEIEZIER”
Salinity (ppt) | 2% -3 | 4. U zz.9 [22 .4 [PM I 340 24.0 Salinity (ppt) | 55.&| B[ 342 [5L AT DA FF ] | Z4:0
Temp(C) |72, 5[ 70 4 & 2.5 2|.0~\ 93147 Temp (°C) (9. 717201204 e = [ 1928190
ina h Final
pH 2.94 [740 [+ 347841 384 [9. 347,34 pH 7595 [741 | +59] 732 | #-83| 729 7.25
DO (mglL) o8 6.4 . 3 |3 Mew | T 6.4 DO (mg/L) 6.3 .o [e-in |59 [Hh.2 1591594
Salinity (ppf) Lo (310 BN e[ 34 . MaEsb 53 TH.0 Salinity (ppt) 35,cp (35 (32|59 [ i1 S¢.] [29.2
Temp (°C) 194 2e.o o 0120 (70,0120 0020 1 Temp (°C) a9 200 1 [2o.2 9.9 (20,0 1149
Concentration 2.5% Concentration ,ﬁ;‘?ﬁ% 10 %
Day 0}1]2]3|%|4|5|s[7 Day 0o | 1+ | 2 1T 3 1 a4 | 5 [ & | 71
nitia| Initial ~
pH IO ZI0 [ 0217 00|45 CO[Z 10 [E U0 pH BI6 [ B IUE.0Z [3.02 .Aa B 09206
DO (mg/L) T 1FY 6.7 [+ T Llpglel F | F.0 DO (mg/L) T | #7462 (1.5 [z AR
Salinity (ppt) |2 o | 347 [39.3 [5 4 TEHE3HO s4d 7.0 Salinity (ppt) _ [3e. 5 | D06 35 4 (2 F. 0|24 1Ay, | =59
emp (°C) 20.1120.520.¢ [w \ z'a,:*. (27 194 Temp (°C) 92197 179 1] %F K. 1190 119:0
ina - inal "
pH 741 . + B8] 292 2K HF.E] [T 24 pH 7.8% [7.88 [F-3°F] 2.9 (3.0 |%-80[7 24
D0 (mglL) il 6.2 |c.5 159 o3 1wl 163 DO (mg/L) & .2 |67 57 (89 5260
Salinity (ppt) 34.2 39,9 [24.6 124 234, Z[Z2HY.0 P4, { Salinity (ppt) 36 6 369 35936, 34,9 | 72d-2] 4.2
Temp (°C) 192 e o |20 [z0.2 [958 1199 1704 Temp (°C) 4.2 1a.s e o e 11977 (706 200
Concentration 5.0% Concentration (‘W% (7S
Day 0 | 1 [ 2 1T 3 [ 4 [ 5 [ & [ 7 Day o | 1 [ 2 [ 3% ] 4 T 5 1 6 [ 7
Initial Initial
pH TAOTBIWZC5 8 0k] R0 % IC [E: Dl pH B.CB[ 209 e [0t Aq[8.L81L/ 05
DO (mg/L) T | Y &7 [+ A F-to 7.5 DO (mglL) J. 5 F¥ 6z 75 [ LAl F7 (7.5
Salinity (ppt) | 50,555 5| 345254 [ O B, | /() Salinity (ppt) | 23. 4| I3 -F|25.7 [2%.3[FH.0[2d. ] | 347
Temp (°C) 1R v 20 4 e < ifiv‘”t [9:¢ 191 Temp (°C) 9.5 [22.0 |14 N4 ‘4F_ !IGIH {90 119.0
ina inal
pH Zal [ 737 3 g4 721 [38A 7. 79133 pH 742 [7.8% [33C[7.%8 (.82 [ T-Z2[ 73R
DO (mg/L) 6.1 oo |- |52 2|0 |6 DO (mglL) Gy 6.0 G 15 7]e.0 6.5 6.4
Salinity (ppt) 355 [0S 29,9 [29.5 24 3 214 34,3 Salinity (ppt) 3.8 152.% |3 Y|3R.T B [ 247943
Temp (°C) (9.2 [2¢.9 he.t [20.% 19-9 [10.] (200 Temp (°C) 197 2ot [*= v 20,6 355 1307 (200
o 0 1 2 3 4 5 6 7
Animal Source/Date Received: &35 {l_!'?w‘gi?‘ Analysts: Initial: C/H m’! 7/\ ‘(3"\) P\D ’QJH 'Q/H
Animal Age at Initiation: '&5 C‘\M%v Final: Doaa | P '{2‘7‘7 U ﬂ«‘ﬂ ﬂ‘H DA
Animal Acclimation Qualifiers (circle all that apply): Q22 / Q23 / Q24 [ ¢none ) Dilutions made by: C@'t pf"’\ PV\ ax YAD /ﬁr(g %
Sample Log-in Numbers: A: ‘éljé;"@%’}% C: i7"“>g% i{ Sample Used (A, B, C): A > B @3 C' C— [
B: \'3"@%3}%

comments: B 32 U211 (BAvo @8 FS)N (IRESBILNT (D) @A S[A1T

7

e €% } N 3
QC Check: %\( 25} q | ‘f? Final Review: ‘?5 3/13/

Nautilus Environmental. 4340 Vandever Avenue. San Diego, CA 92120.
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CETIS Summary Report Report Date: 07 Aug-17 16:43 (p 1 of 2)
Test Code: 1708-S032 | 09-3400-9549

Macrocystis Germination and Germ Tube Growth Test Nautilus Environmental (CA)
Batch ID: 02-5786-1451 Test Type: Growth-Germination Analyst:

Start Date: 01 Aug-17 15:30 Protocol: EPA/600/R-95/136 (1995) Diluent: Natural Seawater

Ending Date: 03 Aug-17 12:45 Species:  Macrocystis pyrifera Brine: Not Applicable

Duration: 45h Source: Pt. Loma Age:

Sample ID:  08-7505-9181 Code: 17-0829 Client: IDE

Sample Date: 01 Aug-17 08:00 Material:  Facility Effluent Project:

Receive Date: 01 Aug-17 13:07 Source: IDE

Sample Age: 8h (5 °C) Station: M-001

Comparison Summary

Analysis ID  Endpoint NOEL LOEL TOEL PMSD TU Method

10-3044-5888 Germination Rate 15 >15 NA 1.24% £ 6.667 Dunnett Multiple Comparison Test
17-6417-1751 Mean Length 15 >15 NA 5.9% £ 6.667 Dunnett Multiple Comparison Test

Point Estimate Summary

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

08-6224-6363 Germination Rate EC25 >15 N/A N/A <6.667 Linear Interpolation (ICPIN)

EC50 >15 N/A N/A <6.667
16-2850-4490 Mean Length 1C25 >15 N/A N/A <6.667 Linear Interpolation (ICPIN)
IC50 >15 N/A N/A <6.667

Test Acceptability

Analysis ID  Endpoint Attribute Test Stat TAC Limits Overlap  Decision

08-6224-6363 Germination Rate Control Resp 0.984 0.7 - NL Yes Passes Acceptability Criteria
10-3044-5888 Germination Rate Control Resp 0.984 0.7 - NL Yes Passes Acceptability Criteria
16-2850-4490 Mean Length Control Resp 16.4 10 - NL Yes Passes Acceptability Criteria
17-6417-1751 Mean Length Control Resp 16.4 10 - NL Yes Passes Acceptability Criteria
10-3044-5888 Germination Rate PMSD 0.01245 NL-0.2 No Passes Acceptability Criteria
17-6417-1751 Mean Length PMSD 0.05901 NL-0.2 No Passes Acceptability Criteria
Germination Rate Summary

C-% Control Type  Count fean 95% LCL 95% UCL Min Max Std Err StdDev CV% %Effect
0 Lab Control 5 0.984 0.9772 0.9908 0.98 0.99 0.002449 0.005477 0.56% 0.0%
2.5 5 0.982 0.9764 0.9876 0.98 0.99 0.002 0.004472 0.46% 0.2%

5 5 0.978 0.9644 0.9916 0.96 0.99 0.004899 0.01095 1.12% 0.61%
6.06 5 0.984 0.9772 0.9908 0.98 0.99 0.002449 0.005477 0.56% 0.0%

10 5 0.99 0.9812 0.9988 0.98 1 0.003162 0.007071 0.71% -0.61%
15 5 0.98 0.9676 0.9924 0.97 0.99 0.004472 0.01 1.02% 0.41%
Mean Length Summary

C-% Control Type  Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev  CV% %Effect
0 Lab Control 5 16.4 15.76 17.04 15.75 17 0.2318 0.5184 3.16% 0.0%
25 5 17.1 16.46 17.74 16.25 17.5 0.2318 0.5184 3.03% -4.27%
5 5 16.85 16.21 17.49 16.25 17.5 0.2318 0.5184 3.08% -2.74%
6.06 5 17.7 16.81 18.59 16.75 18.5 0.3202 0.7159 4.05% -7.93%
10 5 17.05 16.19 17.91 16.25 18 0.3102 0.6937 4.07% -3.96%
15 5 17 15.95 18.05 16.5 18.5 0.3791 0.8478 4.99% -3.66%

000-089-187-5

CETIS™ v1.8.7.20

Analyst: A) C

QA: “\{>‘,’> b )(‘6‘\’/7




CETIS Summary Report Report Date: 07 Aug-17 16:43 (p 2 of 2)
_ : Test Code: 1708-S032 | 09-3400-9549

Macrocystis Germination and Germ Tube Growth Test Nautilus Environmental (CA)

Germination Rate Detail

C-% Control Type  Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Lab Control 0.98 0.99 0.98 0.98 0.99
2.5 0.98 0.99 0.98 0.98 0.98
5 0.99 0.98 0.98 0.98 0.96
6.06 0.99 0.98 0.98 0.98 0.99
10 1 0.99 0.98 0.99 0.99
15 0.98 0.97 0.99 0.99 0.97

Mean Length Detail

C-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
¢ Lao Control 16.5 16 i7 i6.75 i5.75
2.5 17.25 17 17.5 17.5 16.25
5 17.25 16.75 16.25 17.5 16.5

6.06 18.5 16.75 17.25 18.25 17.75
10 18 16.75 16.25 17.5 16.75
15 16.5 16.5 18.5 16.75 16.75

000-089-187-5 - CETIS™ v1.8.7.20 Analyst: ’Bﬁi QA:%%,\Q}W




CETIS Ana|ytica| Report Report Date: 07 Aug-17 16:43 (p 1 of 3)
Test Code: 1708-S032 | 09-3400-9549
Macrocystis Germination and Germ Tube Growth Test Nautilus Environmental (CA)
Analysis ID:  10-3044-5888 Endpoint: Germination Rate CETIS Version: CETISv1.8.7
Analyzed: 07 Aug-17 16:42 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 1.24% 15 >15 NA 6.667
Dunnett Multiple Comparison Test
Control vs C-% Test Stat Critical MSD DF P-Value P-Type Decision(a:5%)
Lab Control 25 0.4514 2.362 0.044 8 0.6679 CDF Non-Significant Effect
5 1.095 2.362 0.044 8 0.3785 CDF Non-Significant Effect
6.06 0 2.362 0.044 8 0.8333 CDF Non-Significant Effect
10 -1.445 2.362 0.044 8 0.9955 CDF Non-Significant Effect
15 0.6983 2.382 0044 8 05587 CDF Non-Significant Effect
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision(a:5%)
Between 0.00661404 0.001322808 5 1.548 0.2127 Non-Significant Effect
Error 0.02051004 0.000854585 24 B
Total 0.02712408 29
Distributional Tests
Attribute Test Test Stat Critical P-Value Decision(a:1%)
Variances Bartlett Equality of Variance 2.813 15.09 0.7288 Equal Variances
Distribution Shapiro-Wilk W Normality 0.9566 0.9031 0.2530 Normal Distribution
Germination Rate Summary
C-% Control Type  Count Mean 95% LCL 95% UCL Median  Min Max Std Err  CV% %Effect
0 Lab Control 5 0.984 0.9772 0.9908 0.98 0.98 0.99 0.00245 0.56% 0.0%
25 5 0.982 0.9764 0.9876 0.98 0.98 0.99 0.002001 0.46% 0.2%
5 5 0.978 0.9644 0.9916 0.98 0.96 0.99 0.004899 1.12% 0.61%
6.06 5 0.984 0.9772 0.9908 0.98 0.98 0.99 0.00245 0.56% 0.0%
10 5 0.99 0.9812 0.9988 0.99 0.98 1 0.003163 0.71% -0.61%
15 5 0.98 0.9676 0.9924 0.98 0.97 0.99 0.004472 1.02% 0.41%
Angular (Corrected) Transformed Summary
C-% Control Type  Count Mean 95% LCL 95% UCL Median Min Max Std Err CV% %Effect
0 Lab Control 5 1.446 1.417 1.474 1.429 1.429 1.471 0.01022  1.58% 0.0%
25 5 1.437 1.414 1.46 1.429 1.429 1.471 0.008347 1.3% 0.58%
5 5 1.425 1.381 1.47 1.429 1.369 1.471 0.01615 2.53% 1.4%
6.06 5 1.446 1.417 1.474 1.429 1.429 1.471 0.01022 1.58% 0.0%
10 5 1.472 1.432 1.513 1.471 1.429 1.521 0.01456 2.21% -1.85%
15 5 1.433 1.387 1.479 1.429 1.397 1.471 0.01656  2.58% 0.89%
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CETIS Analytical Report

Report Date:
Test Code:

07 Aug-17 16:43 (p 2 of 3)
1708-5032 | 09-3400-9549

Macrocystis Germination and Germ Tube Growth Test

Nautilus Environmental (CA)

Analysis ID:
Analyzed:

10-3044-5888
07 Aug-17 16:42

Endpoint:
Analysis:

Germination Rate
Parametric-Control vs Treatments

CETIS Version: CETISv1.8.7
Official Results: Yes

Graphics
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CETIS Analytical Report Report Date: 07 Aug-17 16:43 (p 3 of 3)

Test Code: 1708-S032 | 09-3400-9549

Macrocystis Germination and Germ Tube Growth Test Nautilus Environmental (CA)
Analysis ID:  17-6417-1751 Endpoint: Mean Length CETIS Version: CETISv1.8.7
Analyzed: 07 Aug-17 16:43 Analysis: Parametric-Control vs Treatments Official Results: Yes
Data Transform Zeta Alt Hyp Trials Seed PMSD NOEL LOEL TOEL TU
Untransformed NA C>T NA NA 5.9% 15 >15 NA 6.667
Dunnett Multiple Comparison Test
Control vs C-% Test Stat Critical MSD DF P-Value P-Type Decision(a:5%)
Lab Control 25 -1.708 2.362 0.968 8 0.9981 CDF Non-Significant Effect

5 -1.098 2.362 0.968 8 0.9874 CDF Non-Significant Effect

6.06 -3.172 2.362 0.968 8 1.0000 CDF Non-Significant Effect

10 -1.586 2.362 0968 8 0.9972 CDF Non-Significant Effect

15 -1.464 2382 0088 & 0.9958 CDF Non-Significant Effect
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision(a:5%)
Between 4.416667 0.8833333 5 2.104 0.0998 Non-Significant Effect
Error 10.075 0.4197917 24
Total 14.49167 29
Distributional Tests
Attribute Test Test Stat Critical P-Value Decision(a:1%)
Variances Bartlett Eqguality of Variance 1.692 15.09 0.8900 Equal Variances
Distribution Shapiro-Wilk W Normality 0.9675 0.9031 0.4743 Normal Distribution

Mean Length Summary

C-% Control Type  Count Mean 95% LCL 95% UCL Median Min Max StdErr  CV% %Effect
0 Lab Control 5 16.4 15.76 17.04 16.5 15.75 17 0.2318 3.16%  0.0%
2.5 5 17.1 16.46 17.74 17.25 16.25 17.5 0.2318 3.03% -4.27%
5 5 16.85 16.21 17.49 16.75 16.25 17.5 0.2318 3.08%  -2.74%
6.06 5 17.7 16.81 18.59 17.75 16.75 18.5 0.3202 4.05%  -7.93%
10 5 17.05 16.19 17.91 16.75 16.25 18 0.3102 4.07% -3.96%
16 5 17 15.95 18.05 16.75 16.5 18.5 0.3791 4.99% -3.66%
Graphics
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Report Date:
Test Code:

CETIS Analytical Report

07 Aug-17 16:43 (p 1 of 2)
1708-5032 | 09-3400-9549

Macrocystis Germination and Germ Tube Growth Test

Nautilus Environmental (CA)

Analysis ID:  08-6224-6363 Endpoint: Germination Rate CETIS Version: CETISv1.8.7
Analyzed: 07 Aug-17 16:43 Analysis: Linear Interpolation (ICPIN) Official Results: Yes

Linear Interpolation Options

X Transform Y Transform Seed Resamples Exp 95% CL  Method

Linear Linear 408645 1000 Yes Two-Point Interpolation

Point Estimates

Level % 95%LCL 95% UCL TU 95% LCL 95% UCL

EC25 >15 N/A N/A <6.667 NA NA

EC50 »>15 N/A N/A <6.667 NA NA

Germination Rate Summary Calculated Variate(A/B)

1.0

|
1

09 :
0s b
07|
0.6 -

05 F

Germination Rate

04 F
0.3 [
02

01 F

oo C v b v b e b b b Ly )

C-%

C-% Control Type Count Mean Min Max Std Err Std Dev  CV% %Effect A B

0 Lab Control 5 0.984 0.98 0.99 0.00245 0.005479 0.56% 0.0% 492 500
25 5 0.982 0.98 0.99 0.002001 0.004473 0.46% 0.2% 491 500
5 5 0.978 0.96 0.99 0.004899 0.01096 1.12% 0.61% 489 500
6.06 5 0.984 0.98 0.99 0.00245 0.005479 0.56% 0.0% 492 500
10 5 0.99 0.98 1 0.003163 0.007072 0.71% -0.61% 495 500
15 5 0.98 0.97 0.99 0.004472 0.01 1.02% 0.41% 490 500
Graphics
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CETIS Analytical Report

Report Date:
Test Code:

07 Aug-17 16:43 (p 2 of 2)
1708-S032 | 09-3400-9549

Macrocystis Germination and Germ Tube Growth Test

Nautilus Environmental (CA)

Mean Length
-
o
T

Analysis ID:  16-2850-4490 Endpoint: Mean Length CETIS Version: CETISv1.8.7
Analyzed: 07 Aug-17 16:43 Analysis: Linear Interpolation (ICPIN) Official Results: Yes
Linear Interpolation Options
X Transform Y Transform Seed Resamples Exp 95% CL  Method
Linear Linear 668567 1000 Yes Two-Point Interpolation
Point Estimates
Level % 95% LCL. 95% UCL TU 95% LCL 95% UCL
IC25 >15 N/A N/A <6.667 NA NA
IC50 >15 N/A N/A <6.667 NA NA
fiean Lengith Summary Caiculated Variate
C-% Control Type Count Mean Min Max StdErr StdDev CV% %Effect
0 Lab Control 5 16.4 15.75 17 0.2318 0.5184 3.16% 0.0%
2.5 5 171 16.25 17.5 0.2318 0.5184 3.03% -4.27%
5 5 16.85 16.25 17.5 0.2318 0.5184 3.08% -2.74%
6.06 5 17.7 16.75 18.5 0.3202 0.7159 4.05% -7.93%
10 5 17.05 16.25 18 0.3102 0.6937 4.07% -3.96%
15 5 17 16.5 18.5 0.3791 0.8478 4.99% -3.66%
Graphics
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CETIS Ana|ytica| Report Report Date: 07 Aug-17 16:45 (p 1 of 1)
Test Code: 1708-S032 | 09-3400-9549
Macrocystis Germination and Germ Tube Growth Test ‘j‘gjw Nautilus Environmental (CA)
Analysis ID:  04-2020-0252 Endpoint: Germination Rate CETIS Version: CETISv1.8.7
Analyzed: 07 Aug-17 16:45 Analysis: Parametric Bioequivalence-Two Sample Official Results: Yes
Data Transform Zeta Alt Hyp Trials Seed TSTb PMSD NOEL LOEL TOEL TU
Angular (Corrected) NA Cb<T NA NA 0.75 1.02% 15 >15 NA 6.667
TST-Welch's t Test
Control vs C-% Test Stat Critical MSD DF P-Value P-Type Decision(a:5%)
Lab Control 2.5% 31.15 1.895 0.021 7 <0.0001 CDF Non-Significant Effect
5* 19.09 2.015 0.036 5 <0.0001 CDF Non-Significant Effect
6.06* 28.28 1.895 0.024 7 <0.0001 CDF Non-Significant Effect
10* 23.58 1.943 0.032 6 <0.0001 CDF Non-Significant Effect
18* 191 2.015 0.027 5 <0.0001 CDF Non-Significant Effect
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision(a:5%)
Between 0.00661404 0.001322808 5 1.548 0.2127 Non-Significant Effect
Error 0.02051004 0.000854585 24
Total 0.02712408 29
Distributional Tests
Attribute Test Test Stat Critical P-Value Decision(a:1%)
Variances Bartlett Equality of Variance 2.813 15.09 0.7288 Equal Variances
Distribution Shapiro-Wilk W Normality 0.9566 0.9031 0.2530 Normal Distribution
Germination Rate Summary
C-% Control Type  Count fMean 95% LCL 95% UCL Median Min Max Std Err CV% %Effect
0 Lab Control 5 0.984 0.9772 0.9908 0.98 0.98 0.99 0.00245 0.56% 0.0%
25 5 0.982 0.9764 0.9876 0.98 0.98 0.99 0.002001 0.46% 0.2%
5 5 0.978 0.9644 0.9916 0.98 0.96 0.99 0.004899 1.12% 0.61%
6.06 5 0.984 0.9772 0.9908 0.98 0.98 0.99 0.00245 0.56% 0.0%
10 5 0.99 0.9812 0.9988 0.99 0.98 1 0.003163 0.71% -0.61%
15 5 0.98 0.9676 0.9924 0.98 0.97 0.99 0.004472 1.02% 0.41%
Angular (Corrected) Transformed Summary
C-% Control Type  Count Mean 95% LCL 95% UCL Median Min ffax Std Err CV% %Effect
0 Lab Control 5 1.446 1.417 1.474 1.429 1.429 1.471 0.01022  1.58% 0.0%
2.5 5 1.437 1.414 1.46 1.429 1.429 1.471 0.008347 1.3% 0.58%
5 5 1.425 1.381 1.47 1.429 1.369 1.471 0.01615 2.53% 1.4%
6.06 5 1.446 1.417 1474 1.429 1.429 1.471 0.01022 1.58% 0.0%
10 5 1.472 1.432 1.513 1.471 1.429 1.521 0.01456 2.21% -1.85%
15 5 1.433 1.387 1.479 1.429 1.397 1.471 0.01656  2.58% 0.89%
. . d\\d W
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CETIS Ana|ytica| Report Report Date: 07 Aug-17 16:45 (p 1 of 1)
Test Code: 1708-S032 | 09-3400-9549
Macrocystis Germination and Germ Tube Growth Test T’%T” Nautilus Environmental (CA)
Analysis ID:  18-7151-9707 Endpoint: Mean Length CETIS Version: CETISv1.8.7
Analyzed: 07 Aug-17 16:45 Analysis: Parametric Bioequivalence-Two Sample Official Results: Yes
Data Transform Zeta Alt Hyp Trials Seed TSTb PMSD NOEL LOEL TOEL TU
Untransformed NA Ch<T NA NA 0.75 5.13% 15 >15 NA 6.667
TST-Welch's t Test
Control vs C-% Test Stat Critical MSD DF P-Value P-Type Decision(a:5%)
Lab Control 2.5* 16.56 1.895 0549 7 <0.0001 CDF Non-Significant Effect
5* 15.7 1.895 0.549 7 <0.0001 CDF Non-Significant Effect
6.06* 14.82 1.943 0708 6 <0.0001 CDF Non-Significant Effect
10* 13.36 1.943 0.691 6 <0.0001 CDF Non-Significant Effect
15% 11.27 2.015 0841 5 <000C1 CDF Non-Significant Effect
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision(a:5%)
Between 4.416667 0.8833333 5 2.104 0.0998 Non-Significant Effect
Error 10.075 0.4197917 24
Total 14.49167 29
Distributional Tests
Attribute Test Test Stat  Critical P-Value Decision(a:1%)
Variances Bartlett Equality of Variance 1.692 15.09 0.8900 Equal Variances
Distribution Shapiro-Wilk W Normality 0.9675 0.9031 0.4743 Normal Distribution
Mean Length Summary
C-% Control Type  Count Mean 95% LCL 95% UCL Median Min Max StdErr CV% %Effect
0 Lab Control 5 16.4 15.76 17.04 16.5 15.75 17 0.2318 3.16% 0.0%
25 5 171 16.46 17.74 17.25 16.25 17.5 0.2318 3.03% -4.27%
5 5 16.85 16.21 17.49 16.75 16.25 17.5 0.2318 3.08% -2.74%
6.06 5 17.7 16.81 18.59 17.75 16.75 18.5 0.3202 4.05% -7.93%
10 5 17.05 16.19 17.91 16.75 16.25 18 0.3102 4.07% -3.96%
15 5 17 15.95 18.05 16.75 16.5 18.5 0.3791 4.99% -3.66%
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Macrocystis Germination and Germ Tube Growth Test

Nautilus Environmental - San Diego

Start Date: 1-Aug-17 Species: Macrocystis pyrifera Test ID: 1708-S032

End Date: 3-Aug-17 Protocol: EPA/600/R-95/136 (1995 West Coast Manual) Sample Source: IDE

Sampled: 1-Aug-17 Test Material: Effluent Sample Station: M-001

Random Number Number . . Calibration | Mean Tube

Number Counted | Germinated Tube Length Measurements (micrometer units) Factor [Length (um)
36 100 98 7 7 7 5 6 7 7 6 7 6 2.5 16.25
37 100 98 7 6 5 6 8 7 7 6 6 7 25 16.25
38 100 98 7 8 7 6 6 7 6 5 7 6 2.5 16.25
39 100 97 8 7 7 7 7 6 7 5 6 7 2.5 16.75
40 100 100 7 9 7 8 7 7 6 7 8 6 2.5 18.00
41 100 98 5 7 6 8 7 7 6 6 7 7 2.5 16.50
42 100 99 7 7 5 8 6 6 7 8 6 7 2.5 16.75
43 100 98 6 8 6 7 6 7 7 8 5 7 2.5 16.75
44 100 99 5 6 6 7 6 6 7 6 7 7 2.5 15.75
45 100 99 7 5 7 6 7 7 7 8 7 8 2.5 17.25
46 100 99 6 8 8 7 6 6 6 6 7 7 2.5 16.75
47 100 98 6 7 6 8 7 6 7 6 7 7 2.5 16.75
48 100 98 9 7 7 7 5 6 7 5 8 7 2.5 17.00
49 100 96 8 7 6 6 7 5 7 7 6 7 2.5 16.50
50 100 98 7 7 6 7 6 8 7 7 7 8 2.5 17.50
51 100 99 6 7 7 6 7 7 5 6 5 8 2.5 16.00
52 100 98 8 7 7 6 8 7 6 6 7 8 2.5 17.50
53 100 98 5 6 7 6 8 6 7 8 7 7 25 16.75
54 100 99 7 8 7 6 7 7 7 7 7 8 2.5 17.75
55 100 98 7 7 6 5 7 7 8 7 8 7 2.5 17.25
56 100 98 7 8 7 6 8 7 8 7 6 6 2.5 17.50
57 100 98 7 7 8 7 6 7 8 9 7 7 2.5 18.25
58 100 99 8 7 8 7 8 7 7 8 7 7 25 18.50
59 100 98 7 8 7 7 7 6 8 6 6 7 2.5 17.25
60 100 99 8 6 7 6 8 6 8 7 7 7 2.5 17.50
61 100 98 6 6 7 7 7 5 7 6 7 8 2.5 16.50
62 100 99 9 7 7 6 7 7 5 6 7 7 2.5 17.00
63 100 97 5 6 6 7 8 7 7 7 6 7 2.5 16.50
64 100 99 7 7 6 7 8 5 6 6 8 7 2.5 16.75
65 100 99 8 7 7 7 7 8 7 7 8 8 2.5 18.50

Analyst: AL

QC Check:  AC 8?7@7

Final Review:  ¥5 5/} XA 7




Macrocystis Germination and Germ Tube Growth Test Nautilus Environmental - San Diego

Start Date: 1-Aug-17 Species: Macrocystis pyrifera Test ID: m@?« S B
End Date: 3-Aug-17 Protocol: EPA/600/R-95/136 (1995 West Coast Manual) Sample Source: IDE
Sampled: **‘AU:\«M Test Material: Effluent Sample Station: M-001
v

Random Number Number . . Calibration | Mean Tube

Number Counted | Germinated Tube Length Measurements (micrometer units) Factor |Length (um)
36 /e¢ 95 7 e 7 5 [ 7 > & = é 7.5 #DIV/0!
37 s’ 98 7 G 5 ¢ ES = 7 7 Iz 7 [ #DIV/0!
38 | g8 Ea 5 Ea é ¢ 7 A 5 Z A [ #DIV/C!
39 [ 97 £ 7 7 = a G 7 & ¢ 7 #DIV/O!
20 == - 2] =z 3 = = . = & & #DIV/0!
ot S = = z = = = A z = =3 #DIV/0!
42 99 =z B < g A ¢ = = A e #DIV/0!
43 9% & & ¢ 7 A 7 7 & s 7 #DIV/0!
44 G , )2 & — A A 7 s =z e #DIV/0!
45 g4 e 5 i & 7 7 e £ =z 5 #DIV/0!
46 99 G e < 7z ¢ . & & Z 7z #DIV/0!
47 98 & Ea & . 7 ¢ 7z 2 =z Z #DIV/Q!
48 9g 9 Z 7 7 = A = 5 = —Z #DIV/0!
49 Y & 7 Z & Ea = = = ( Ea #DIV/0!
50 g 7 Z & A & < Z = > | 5 #DIV/0!
51 74 ¢ Z = ¢ ' = = & & 5 #DIV/0!
52 T s = = Z < 7 A ¢ - 5 #DIV/0!
53 g = ¢ 7 & s c = 5 7 7 #DIV/0!
54 g9 =z o Z (s z = a b = #DIV/0!
55 gK =z @ = =z EN < — = — #DIV/0!
56 a8 s £ = & E = - & A #DIV/0!
57 J 77 = Z [ 5 [ = e | =1 £ 1 9 5 [ = s T
58 9 s a s Z < 7 = & 7 + #DIV/0!
59 ge& Z Z 7 z 7 - < @ c = #DIV/0!
60 90 4 I K & g é S Z =z 7 #DIV/0!
61 g 7 P 3 =z * = - A 7 < #DIV/0!
62 GEi q = 7 & 7 i 5 & 7 EA #DIV/0!
63 37 =1 & ¢ =z 5 o e e (= 7 #DIV/0!
64 GG Ex =+ é — s = A & = 7~ #DIV/0!
65 Vi g9 g 7 7 7 =z £ 7 =z s = o/ #DIV/0!

- - ’! i
Analyst: LH QC Check: Aé S//),/,/f} A Final Review: |5 Z(//g/!w/v




CETIS Test Data Worksheet Report Date: 29 Jul-17 11:35 (p 1 of 1)
Test Code: |y 2,7 09-3400-9549/37ABDACD

Macrocystis Germination and Germ Tube Growth Test Nautilus Environmental (CA)
Start Date: 01 Aug-17 Species: Macrocystis pyrifera Sample Code: @343851@ @7 ) ‘g(”}ci
End Date: 03 Aug-17 Protocol: EPA/600/R-95/136 (1995) Sample Source: IDE
Sample Date: 01 Aug-17 Material: Facility Effluent Sample Station: M-001
C-% Code| Rep | Pos | # Counted | # Germinated | Mean Length | CalFactor Notes
0 LC 1 61
0 LC 2 51
0 LC 3 48
0 LC 4 53
0 LC 5 44
2,5 1 59
25 2 62
2.5 3 50
25 4 52
2.5 5 38
5 1 45
5 2 43
5 3 36
5 4 56
5 5 49
6.06 i 65
6.06 2 47
6.06 3 55
6.06 4 57
6.06 5 54
10 1 40
10 2 42
10 3 37
10 4 60
10 5 64
15 1 41
15 2 63
15 3 58
15 4 46
15 5 | 39

QCCH

WAy ae s 70

b A W
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Marine Chronic Bioassay

Client :

IDE

Sample ID:

M-001

Sample Log No.:

17-0R 9

[ 70%-Som -

Water Quality Measurements

Test Species: Macrocystis pyrifera

Start Date/Time:

End Date/Time:

8112017 \D50

832017 [ 245

Test No.: Dilutions made by:
Analyst: C/},’ Analyst: QT’
Concentration Initial Readings Final Readings
(%) DO pH Salinity Temperature DO pH Salinity Temperature
(mg/L) (units) (ppt) °C) (mg/L) (units) (ppY) C)
LabControl | 7 =1 | Z Ul | 239 | {6.C | 2 |so0e | 323 | 5.2
25 7.6 | 215343 |0 |82 |soz [35.) [wW.8
5 T D522 160 |95 |80 357 4.3
6.06 77 |3 355 | 160|197 |y |36y .3
10 T | By 36D 160 |81 |02 |3723 |I5.73
15 7.5 | %13]23.2 160 5.0% 289 | 14.9
Comments:
QC Check: Al ?)}7/)7 Final Review:  \[> %l’ (C/D\ \7

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




Marine Chronic Bioassay Kelp Spore Germination & Growth Worksheet

Client: !Dé } i —00] Start Date/Time: ~ 8/1/2017 | (< 3o
Test No.: 17088 09 ) End Date/Time: ~ 8/3/2017 [ 12 4.5
Tech. Initials: 80 Test Species: Macrocystis pyrifera

Date Collected: @% 7/’%\( l/]
M\

Kelp Collectors:

Collection Location: Ol Leomem
Time of Initial Rinsing and Dessication : 08/0 ///:; O 7;5
Time of Rinsing and Transfer to Release Beaker: 27 WHEe
Conditions of Zoospore Density and Motility: é@' Wial. Ao nsiby and A Cmeyy ‘/v\(g\—; \1\—\/
Time of Blade Removal From Release Beaker: BT LS ( b
U T
Density Counts (target = 90):  _\ &S 2ol Zo7 1qy [ Mean: \&Mﬁ . g
Mean \01(5‘% *10,000 =), 4€ 0O spores/ml (density of spore release)

If spore release = 900,000 spores/ml: Inoculate with 0.25 ml

If spore release > 900,000 spores/ml: Calculate a dilution factor, x, create a new spore stock of 900,000 spores/ml and inoculate with 0.25 ml.

To calculate the dilution factor:

Density of spore release~ § a4k OO + o25m = 442, 000 spores = 2 N\A (x) l 72 ™| dil factor
J : 1 container 225,000  SPores -1.0 part spore stock S

_l__t__lﬂ__‘Pad(s) seawater %Q?

If spore release < 900,000 spores/ml: The volume added should not exceed 0.5 ml. (This volume exceeds the EPA and MBP required volume
of no greater than 1% of the total test solution volume. However, it may sometimes be necessary to exceed the 0.3 ml requirement in order to
achieve the desired spore density.

Time of inoculation: \ SBO Amountinoculated: (O .25

Location in Environmental Chamber (All replicates in each test must be on the same shelf;
do not split up tests among shelves):

Measured Light Intensity Range Random Number S
Shelf number (must be between 160 and 240 fi-c) Range 24-hour germination check
\CS e 2% \ o 24 QC dish # % germ.
\ 45

Ol hjwRWIN| =

29 Ve 200 LA \obS
Timers Checked? N Should be on 16:8 light:dark cycle |initials: A
i

‘Comments: ﬁ\ﬁ?w A\¥ %/(’/( 7

ac check AN G L7 Final Review: \ﬁ%l\%\l7

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



Red Abalone



CETIS Summary Report Report Date: 07 Aug-17 13:17 (p 1 of 1)
Test Code: 1708-S031 | 09-3261-9016

Red Abalone Larval Development Test Nautilus Environmental (CA)
Batch ID: 06-0338-9916 Test Type: Development Analyst: o) ced

Start Date: 01 Aug-17 15:45 Protocol: EPA/600/R-95/136 (1995) Diluent: *' Natural Seawater

Ending Date: 03 Aug-17 17:10 Species:  Haliotis rufescens Brine: Not Applicable

Duration: 49h Source:  American Abalone Age:

Sample ID: 14-4098-3460 Code: 17-0829 Client: IDE

Sample Date: 01 Aug-17 08:00 Material:  Facility Effluent Project:

Receive Date: 01 Augoj7 13:07 Source: IDE Americas, Inc.

Sample Age: 8h (5°C) Station:  M-001

Comparison Summary

Analysis ID  Endpoint NOEL LOEL TOEL PMSD TU Method

19-9885-6548 Development Rate 10 15 12.25 5.03% 10 Dunnett Multiple Comparison Test

Point Estimate Summary

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

01-8586-0232 Development Rate EC25 12.08 11.71 12.3 8.279 Linear Interpolation (ICPIN)

EC50 14.18 137 14.64 7.054

Test Acceptability

Analysis ID Endpoint Attribute Test Stat TAC Limits Overlap Decision

01-8586-0232 Development Rate Control Resp 0.91 0.8 -NL Yes Passes Acceptability Criteria
19-9885-6548 Development Rate Control Resp 0.91 0.8 - NL Yes Passes Acceptability Criteria
19-9885-6548 Development Rate PMSD 0.05029 NL-0.2 No Passes Acceptability Criteria
Development Rate Summary

C-% Control Type  Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev  CV% Y%Effect
0 Lab Control 5 0.91 0.8627 0.9573 0.87 0.97 0.01703 0.03808 4.18% 0.0%
2.5 5 0.918 0.8911 0.9449 0.89 0.94 0.009695 0.02168 2.36% -0.88%
5 5 0.92 0.8761 0.9639 0.86 0.95 0.01581 0.03536 3.84% -1.1%
6.06 5 0.912 0.8799 0.9441 0.88 0.95 0.01158 0.02588 2.84% -0.22%
10 5 0.916 0.8972 0.9348 0.9 0.94 0.006782 0.01517 1.66% -0.66%
15 5 0.368 0.3027 0.4333 0.31 0.44 0.02354 0.05263 14.3% 59.56%
Development Rate Detail

C-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

0 Lab Control 0.87 0.97 0.89 0.92 0.9

2.5 0.93 0.94 0.9 0.89 0.93

5 0.93 0.86 0.94 0.92 0.95

6.06 0.9 0.91 0.95 0.88 0.92

10 0.9 0.91 0.94 0.91 0.92

15 0.4 0.36 0.44 0.31 0.33

000-089-187-5

CETIS™ v1.8.7.20
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CETIS Analytical Report Report Date: 07 Aug-17 13:17 (p 1 of 2)

Test Code: 1708-S031 | 09-3261-9016

Red Abalone Larval Development Test Nautilus Environmental (CA)
Analysis ID:  19-9885-6548 Endpoint: Development Rate CETIS Version: CETISv1.8.7
Analyzed: 07 Aug-17 1312 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 5.03% 10 15 12.25 10
Dunnett Multiple Comparison Test
Control vs C-% Test Stat Critical MSD DF P-Value P-Type Decision(a:5%)
Lab Control 25 -0.2777  2.362 0.079 8 0.9024 CDF Non-Significant Effect

5 -0.4669  2.362 0.079 8 0.9353 CDF Non-Significant Effect

6.06 0.01746  2.362 0.079 8 0.8281 CDF Non-Significant Effect

10 -0.1436 2.362 0.079 8 0.8723 CDF Non-Significant Effect

15* 18.48 2.362 0.079 8 <0.0001 CDF Significant Effect
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision(a:5%)
Between 1.641937 0.3283874 5 116.1 <0.0001  Significant Effect
Error 0.06788899 0.002828708 24
Total 1.709826 29
Distributional Tests
Attribute Test Test Stat  Critical P-Value Decision(o:1%)
Variances Bartlett Equality of Variance 3.914 15.09 0.5619 Equal Variances
Distribution Shapiro-Wilk W Normality 0.9906 0.9031 0.9937 Normal Distribution
Development Rate Summary
C-% Control Type  Count Mean 95% LCL 95% UCL Median Min Max StdErr CV% %Effect
0 Lab Control 5 0.91 0.8627 0.9573 0.9 0.87 0.97 0.01703  4.18% 0.0%
2.5 5 0.918 0.8911 0.9449 0.93 0.89 0.94 0.009695 2.36% -0.88%
5 5 0.92 0.8761 0.9639 0.93 0.86 0.95 0.01581  3.84% -1.1%
6.06 5 0.912 0.8799 0.9441 0.91 0.88 0.95 0.01158  2.84% -0.22%
10 5 0.916 0.8972 0.9348 0.91 0.9 0.94 0.006782 1.66% -0.66%
15 5 0.368 0.3027 0.4333 0.36 0.31 0.44 0.02354 14.3% 59.56%
Angular (Corrected) Transformed Summary
C-% Control Type  Count Mean 95% LCL 95% UCL Median  Min Max Std Err CV% %Effect
0 Lab Control 5 1.273 1.179 1.366 1.249 1.202 1.397 0.03367 5.92% 0.0%
25 5 1.282 1.234 1.331 1.303 1.233 1.323 0.01747  3.05% -0.73%
5 5 1.289 1.213 1.364 1.303 1.187 1.345 0.0273 4.74% -1.23%
6.06 5 1.272 1.213 1.332 1.266 1.217 1.345 0.02133  3.75% 0.05%
10 5 1.278 1.243 1.313 1.266 1.249 1.323 0.01267 2.22% -0.38%
15 5 0.6512 0.5835 0.7189 0.6435 0.5905 0.7253 0.02438 8.37% 48.84%
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Test Code: 1708-S031 | 09-3261-9016
Red Abalone Larval Development Test Nautilus Environmental (CA)
Analysis ID:  19-9885-6548 Endpoint: Development Rate CETIS Version: CETISv1.8.7
Analyzed: 07 Aug-17 13:12 Analysis: Parametric-Control vs Treatments Official Results: Yes
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CETIS Ana|ytica| Report Report Date: 07 Aug-17 13:17 (p 1 of 1)
Test Code: 1708-S031 | 09-3261-9016
Red Abalone Larval Development Test Nautilus Environmental (CA)
Analysis ID:  01-8586-0232 Endpoint: Development Rate CETIS Version: CETISv1.8.7
Analyzed: 07 Aug-17 13:12 Analysis: Linear Interpolation (ICPIN) Official Results: Yes
Linear Interpolation Options
X Transform Y Transform Resamples Exp 95% CL Method
Linear Linear 943950 1000 Yes Two-Point Interpolation
Point Estimates
Level % 95% LCL 95% UCL TU 95% LCL 95% UCL
EC25 12.08 11.71 12.3 8.279 8.13 8.54
EC50 14.18 13.7 14.64 7.054 6.831 7.299
Development Rate Summary - Calculated Variate(A/B)
C-% Control Type Count Mean Min Max Std Err StdDev CV% %Effect A B
0 Lab Control 5 0.91 0.87 0.97 0.01703 0.03808 4.18% 0.0% 455 500
2.5 5 0.918 0.89 0.94 0.009695 0.02168 2.36% -0.88% 459 500
5 5 0.92 0.86 0.95 0.01581 0.03536 3.84% -1.1% 460 500
6.06 5 0.912 0.88 0.95 0.01158 0.02588 2.84% -0.22% 456 500
10 5 0.916 0.9 0.94 0.006782 0.01517 1.66% -0.66% 458 500
15 5 0.368 0.31 0.44 0.02354  0.05263 14.3% 59.56% 184 500
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CETIS Analytical Report Report Date: 07 Aug-17 13:13 (p 1 of 1)

Test Code: 1708-S031 | 09-3261-9016

Red Abalone Larval Development Test T%T“ Nautilus Environmental (CA)
Analysis ID:  01-4273-4694 Endpoint: Development Rate CETIS Version: CETISv1.8.7
Analyzed: 07 Aug-17 13:13 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*bh<T NA NA 0.75 4.07% 10 15 12.25 10
TST-Welch's t Test
Control vs C-% Test Stat Critical MSD DF P-Value P-Type Decision(a:5%)
Lab Control 2.5% 10.67 1.895 0.058 7 <0.0001 CDF Non-Significant Effect

5* 8.979 1.895 0.070 7 <0.0001 CDF Non-Significant Effect

6.06* 9.61 1.895 0.063 7 <0.0001 CDF Non-Significant Effect

10* 11.43 2.015 0.057 5 <0.0001 CDF Non-Significant Effect

15 -8.645 1.895 0.067 7 1.0000 CDF Significant Effect
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision(a:5%)
Between 1.641937 0.3283874 5 116.1 <0.0001  Significant Effect
Error 0.06788899 0.002828708 24
Total 1.709826 29
Distributional Tests
Attribute Test Test Stat Critical  P-Value Decision(a:1%)
Variances Bartlett Equality of Variance 3.914 15.09 0.5619 Equal Variances
Distribution Shapiro-Wilk W Normality 0.9906 0.9031 0.9937 Normal Distribution
Development Rate Summary
C-% Control Type  Count fean 95% LCL 95% UCL Median  Min Max Std Err CV% %Effect
0 Lab Control 5 0.91 0.8627 0.9573 0.9 0.87 0.97 0.01703 4.18% 0.0%
2.5 5 0.918 0.8911 0.9449 0.93 0.89 0.94 0.009695 2.36% -0.88%
5 5 0.92 0.8761 0.9639 0.93 0.86 0.95 0.01581  3.84% -1.1%
6.06 5 0.912 0.8799 0.9441 0.91 0.88 0.95 0.01158  2.84% -0.22%
10 5 0.916 0.8972 0.9348 0.91 0.9 0.94 0.006782 1.66% -0.66%
15 5 0.368 0.3027 0.4333 0.36 0.31 0.44 0.02354 14.3% 59.56%
Angular (Corrected) Transformed Summary
C-% Control Type  Count Mean 95% LCL 95% UCL Median Min Max Std Err CV% %Effect
0 Lab Control 5 1.273 1.179 1.366 1.249 1.202 1.397 0.03367 5.92% 0.0%
2.5 5 1.282 1.234 1.331 1.303 1.233 1.323 0.01747  3.05% -0.73%
5 5 1.289 1.213 1.364 1.303 1.187 1.345 0.0273 4.74% -1.23%
6.06 5 1.272 1.213 1.332 1.266 1.217 1.345 0.02133  3.75% 0.05%
10 5 1.278 1.243 1.313 1.266 1.249 1.323 0.01267  2.22% -0.38%
15 5 0.6512 0.5835 0.7189 0.6435 0.5905 0.7253 0.02438 8.37% 48.84%
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CETIS Test Data Worksheet

Report Date: 29 Jul-17 11:30 (p 1 of 1)
Test Code: \15@«-50%. 09-3261-9016/3796A308

Red Abalone Larval Development Test

Nautilus Environmental (CA)

Start Date: 01 Aug-17 Species: Haliotis rufescens Sample Codgﬂw pﬁ?NOs‘:ﬁz&I
End Date: » 03 Aug-17 %‘ Protocol: EPA/600/R-95/136 (1995) Sample Source: |IDE Americas, Inc.
Sample Dater<28-dudr-td:24 { Material: Facility Effluent Sample Station: M-001
C-% Code| Rep | Pos | # Counted | # Normal Notes

1 100 | a5

21 160 | 3¢

® | J0O0 | T

34 / OO g/t—@

» ]00 | %)

© [00__TiF

37 1 100 Tz,

38 [ OO G-

¥ 100 | 9]

“©lJp0 | qo

“a o0 | T2

21100 | T3

8 oD 59

“« 100 | Hp

“ 110 | 40

© W00 | 17

47 10@ (7[4«

“ 00 |92

9 | (OO0 7 /

w00 9]

“ 1 [00 |4

52 lOO &”f%

81100 | DD

54 | 100 G’fC)

s | DO 657

s 100 | 12

57 | | OO A=,

s 1,00 | q0

® 100 95

© (00 | %7

@ aigacs]fin
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CETIS Test Data Worksheet

Report Date: 29 Jul-17 11:30 (p 1 of 1)
Test Code: ‘7 o5l 09-3261-9016/3796A308

Red Abalone Larval Development Test

Nautilus Environmental (CA)

Start Date: 01 Aug-17 Species: Haliotis rufescens Sample Cod@ 65E3A0A4 '[“7—(_)&}6?“
End Date: . 03 Aug-17 ' Protocol: EPA/600/R-95/136 (1995) Sample Source: IDE Americas, Inc.
Sample DQ@ 49-4&1—4-7——1—1—:2%1 Material: Facility Effluent Sample Station: M-001
C-% Code| Rep | Pos | # Counted | # Normal Notes
o [l Tm TR0 |99 | AH ko)
0 LC | 2 | 46
0 LC | 3 | 43
0 LC 4 41
0 LC | 5 | 40
25 L2 e | 99 | Rt 08hA17
2.5 2 | 33
25 3 | 58
25 4 | 60
25 5 | a7
° Ll jee a9 | Rw ofhr )1t
5 2 | 44
5 3 | 47
5 4 | 38
5 5 | 31
6.06 e e oo | RE & 217
6.06 2 | 49 !
6.06 3 | 59
6.06 4 | 53
6.06 5 | 48
10 L joo Ljeo | RE 08217
10 2 | 39
10 3 | 36
10 4 | 50
10 5 | 56 .
15 1 ]84 700 w7 RAH 05/¢ cz)/,‘?
15 2 | 32
15 3 | 51
15 4 | 35
15 5 | 57
'ﬁ(\, X H&:’j + &N{ﬂ’é‘g{& A ﬁmr“%e
HSG A= jOO /OO [lﬁ’ &S}/cﬁ%/i 7

@ HepA
HEISA = 1O iy

G en6\§ 08/e5) (7

@P«C &g 131’7[//‘
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Marine Chronic Bioassay Water Quality Measurements

Client: IDE Test Species: H. rufescens
Sample ID: M-001 Start Date/Time: 8/1/2017 \?b\%
Sample Log No.: 7= ’%3{»@ End Date/Time: 8/3/2017 /F#/0
TestNo.:  [TIN%-So 3]
Concentration Salinity Temperature Dissolved Oxygen pH
(% sample) (ppt) (°C) (mg/L) (pH units)
24 48 0 24 48 0 24 48 0 24 48
Lab Control 23 2381334 | 1. o 150 |t )y | g |3 | Yi|s.07 | Qs
25 2% 350 m3 1S 4 [ [T1% | 82|z 315|808 ]|503
5 255]%5.8(35.4 | 159 iw6 |45 [1.] | 32|22 |§ad|3eg|8.02
6.06 o 361|762 | j= 0 g5 143 717 | g% |2l |8 |ge | wez
10 D08 373|374 |Isa [ 145 MY .y |82 3.2 | Fyy |gic |Roy
15 385359 3¢90 |59 | wd (13 78 g2 |z.2 |3yl gic ]2y
Lo wC |23l ss.3lsa limaliws [0 g2 (2.0 [8=]g10 | goy
= =3 289 28,7322 lisw 145 [t || 82 (2.2 [ &) |8ic |F.05
0 24 48
Technician Initials: WQ Readings:| i~ | KH [
Dilutions made by:| (¥ 2>
Comments: 0 hrs:
24 hrs:
48hrs: ;my D12 pem Zi/17 ‘
QC Check: Ac gf "7/67 Final Review: ¥ Sﬁjg/{’?

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



Marine Chronic Biocassay

Abalone Embryo-Larval Development

Test Species: Haliotis rufescens

[SHS

Start Date/Time: 8/1/2017

Client: i D@C
Sample ID: M —00)
Tesi No.: 70 KWSO%[

End DatelTime: 8/3/2017  jF )

LN

Animal Source/Date Received:

Nz o A ﬂgww

Number of abalone and condition upon receipi/holding:

Males: L 4 %’T@d‘/
Females: L% . %quc}p

ales: Females:
Tris & peroxide addition time 1200 VGG
Spawn time |4 15 idoe
Number of spawners L{ ﬂ::?}
Condition of spawn (light, moderate, heavy) %\QL}\@M H\Qig}g.}i,/
Fertilization time _J s
Embryo counts (per 0.5 mi)
1 | ¥C
S
2 AR
3 197
Mean l% ] ﬁ
- &7
Time of test Initiation: | S L] a8nhr.Qc  <F /4
v
7
[ . é
Technician Initials; \M\)
Comments:
. '
QC Check: ne gh %W Final Review: W5 %\\%)\’?

Nautilus Environmenial, 4340 Vandever Avenue. San Diego, CA 927120.




Appendix B

Sample Receipt Information



Nautilus Environmental

Client: E DE

4340 Vandever Avenue M=-D0O !

Sample ID:

San Diego, CA 92120 1708 -4 030 4+ 0B~

Test ID No(s).:

Sample (A, B, C): = C

A
Log-in No. (17-00x):|  (CFKLA OF5Y @‘g"‘}g

Sample Collection Date & Time:| < T eR00 @-{,ﬂ;/,;} O g{gﬁ; 1 o5
|

Sample Receipt Date & Time:| | 1|} 1307 gigig L 134% gg’ i1 zow
Number of Containers & Container Type: f},} M’wa; - G ] =L Ly
Approx. Total Volume Received (L):| ~ % — —
Check-in Temperature (°C) & ﬁ}“ 3 Oy
Temperature OK?'| (V) N (’ YN /Yy N Y N

DO (mgiL) 0.C 7.1 e.g

PH(units) | & &) 8.0% 719
Conductivity (uS/cm) J— ) —

P28 502 @) 2aa

Salinity (ppt)
Alkalinity (mgiL)?| Lo joz 123
Hardness (mgiL) >° — — -
Total Chiorine (mgll) | £O, 7L £ o2 o, 02
_ Technician Initials Tt\) -

@&Oé&(m + @Q;

Test Performed: ControliDilution Water:

8:2 /LabSW / LabART Other:

Alkalinity: _ |17 Hardness or Salinity: - SUppot—
R T Salinity; .1
Additional Control? ¥ N = Alkalinity: H

ess or Salinity:

Test Performed: LA, FEv T
(B8 Sacnpiz pm\_@ca
Additional Control? Y N =

ControllDilution Water: 8:2 I%;W’l Lab ART Other:

Alkalinity: _} i Hardness or Sahmtygig;mi( /T

Alkalinity: H ess or Salinity:

Test Performed: Control/Dilution Water:

Alkalinity:
Additional Control? Y N =

8:2 / LabSW / Lab ART Other:
Hardness or Salinity:
Alkalinity:

Hardness or Salinity:

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

N gs

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

Additional Comments: A{\ B3 DiaTiond DL € SAMPLE "gﬁ/ Sading o o S sanetT

& Qix Ac <1701

Sample Check-in information

Sample Description:
AT_No color, LRAY, o sdor, ne debns
B NS (G0t (CEAZ ao opot. p NEBRIS
¢ Wb COLLY, o LENT oGt it T DESTLG

COC Complete (Y/N)?

aY 8N e M

Filtration? 'Y /N
Pore Size:

Crganisms or Debris

Salinity Adjustment? Y @
Test: Source:
Test: Source:

Target ppt:
Target ppt:
Test: Source: Target ppt:
pH Adjustment? Y QJ}

A B C

Initial pH:
Amount of HCI added:

Final pH:|_
Cl, Adjustment? Y !9

Initial Free Cl,:

STS added:
Finel Free Cl,:

Sample Aeration? Y@
A B

Initial D.O.
Duration & Rate
Final D.O.

Subs:;mples for Additional Chemistry Required? Y@
NH3 Other

TechInitials A_ B C

QC Check:

- " A
Final Review:




Appendix C

Chain-of-Custody Forms



H  SPELCIES  NTWR

§ CDP laoratory: Turn Around Time
} Entahlpy Laboratory:____ Normal:, X
WECK Laboratory: RUSH (24 hr):,
Nautilus:, X 3 Days:,
Technologies am____ 5 Days:
Other:, ?7? Days,
v TN T T——
Project Name; 3 Species Study Project Manager:, Peter Shen Contact Information: {760) 201-7777
Special instruction: Sample collected during normal plant operation at 53 MGD. Sample is to be run unadjusted. Start: 7/31/17 @ 08:00, ANALYSES NOTES:
ﬂEnd: 8/1/17 @ 08:00. Please see attachment for more details. VH i
L
Glass=G Plastic=P S o
£ = o
Yes=Y No=N Acid=A Base=B e 2|
= =
9] O g
Drinking Water=DW Seawater=SW Soil=S Brine=B s E b (]
@ =g o =%
: 2 e
Sample ID Date Time Sample g," Container CE < -
H S 13| &
Type -~ Type é‘i o [G]
M-001 (17- 2541) 7/31-8/1/17 08:00-08:00 Brine N 2 X 4L CUBIE X X X TDS - 61.00 ppt, EC - 84.88 mS/cm
Relinquished By: {iDate: Time: )Rev:eTVea By: > ) Time: sample Condition Upon Receipt:
] N ] 7 .
Ve g/yl 1 09vD = [1/07] 7L [ wes [] ambiemsor_%
T == =l T0 7 — )i ] : o
Q = — ( / 7 / Jg O © pest g/, l*’- ‘%0 ? iced |:| Ambient orﬁ,Q C
/ 4

ffmﬁé’mw D 11-o%2q




IES STUDY. ® TOPSMELT RENEWAL
L SYECIES STUDY = TOPSHMELT KENEW
b CDP [aoratory: Turn Around Time
Entahlpy Laberatory: Normal:____ X
WECK Laboratory: RUSH (24 hr):
Nautilus:, X 3 Days:
Technologies AM:_____ 5 Days:
Other:, 77? Days,
e
Project Name; 3 Species Study Project Manager:, Peter Shen Contact Information: (760) 201-7777
Special instruction: Sample collected during normal plant operation at 22 MGD. Sample is for topsmelt chronic renewal. Start: 8/2/17 @ ANALYSES NOTES:

08:00, End: 8/3/17 @ 08:00. KC

Glass=G Plastic=P

Yes=Y No=N Acid=A Base=B

< [Topsmelt Chronic (renewal)

Drinking Water=DW Seawater=SW Soil=S Brine=B F-?
g
Sample ID Date Time Sample §_ Container
<
m
Type 2y ) Type
M-001 (17- 2552) 8/2-3/17 08:00-08:00 Brine N 4L CUBIE TDS - 45.34 ppt, EC - 66.75 mS/cm

Sample Condition Upon Receipt:

Relinquished By: Date: Time: ReM Time:

%[%A7 é@gg ’ - 2= //' /57 éxjﬁ“(ﬂ Iced D Ambient or °c

/?/j‘/é ’igbg I:I Iced [I Ambient or Ha% °c

e vy
=AW W W

MNAT s o ?1, ng’i}g



5 SVECIES (KENEWAL

4 CDP laoratory: Turn Around Time
Entahlpy Laboratory: Normal:____ X
WECK Laboratary:, RUSH (24 hr):,
Nautilus: X 3 Days:
TJechnologies ame___ 5 Days:
Other: 72? Days
Project Name: 3 Species Study Project Manager: Peter Shen Contact Information:, {760) 201-7777
Special instruction: Sample collected during plant off-spec. Sample is for topsmelt chronic renewal. Start: 8/4/17 @ 08:30, End: 8/5/17 @ ANALYSES NOTES:
08:30. KC
=z
2
Glass=G Plastic=P c
£
Yes=Y No=N Acid=A Base=B E
o
Drinking Water=DW Seawater=SW Soil=S Brine=B s 5
o =
P Q
Sample ID Date Time Sample ::,_'. Container =
H a
Type . Type 2
M-001 (17- 2569) 8/4-5/17 08:30-08:30 Brine N 4L CUBIE X TDS - 32.83 ppt, EC-51.03 mS/cm q ,C}
Relinquished By: - Date: Time: Received By: Time: Sample Condition Upon Receipt:
< ’ P ; i
m %i’g ‘/{\ 7 C’;Q& o C‘) D Iced I:I Ambient or °c

/)/}7 Z/\SWLCA/ & g(g//7 /UZJ’L} l(»)o\’\%\&\(‘\\)}\»ﬁ—/'%)g/)‘/\‘ ] ] iced [ Ambient or______ °

pAUTIS D (- O84S



Appendix D

Reference Toxicant Test Data and

Statistical Analyses



Pacific Topsmelt



CETIS Summary Report Report Date: 18 Aug-17 13:02 (p 1 of 2)
Test Code: 170803aart | 16-4307-2764
Pacific Topsmelt 7-d Survival and Growth Test Nautilus Environmental (CA)
Batch ID: 05-0883-5547 Test Type: Growth-Survival (7d) Analyst:
Start Date: 03 Aug-17 15:30 Protocol: EPA/600/R-95/136 (1995) Diluent: Diluted Natural Seawater
Ending Date: 10 Aug-17 10:10 Species:  Atherinops affinis Brine: Not Applicable
Duration: 6d 19h Source: Aquatic Biosystems, CO Age: 15d
Sample ID: 01-2268-9219 Code: 170803aart Client: Internal
Sample Date: 03 Aug-17 Material:  Copper chloride Project:
Receive Date: 03 Aug-17 Source: Reference Toxicant
Sample Age: 16h Station: Copper Chloride
Comparison Summary
Analysis ID Endpoint NOEL LOEL TOEL PMSD TU Method
13-5096-5105 7d Survival Rate 37.5 75 53.03 17.5% Dunnett Multiple Comparison Test
09-4759-7692 96h Survival Rate 37.5 75 53.03 18.0% Dunnett Multiple Comparison Test
15-5672-1044 Mean Dry Biomass-mg 75 150 106.1 14.0% Dunnett Multiple Comparison Test
Point Estimate Summary
Analysis ID  Endpoint Level pa/l 95% LCL 95% UCL TU Method
08-5568-6728 7d Survival Rate EC50 91.23 79.68 104.4 Trimmed Spearman-Karber
04-7533-8597 96h Survival Rate EC50 93.31 80.3 108.4 Trimmed Spearman-Karber
14-2708-1509 Mean Dry Biomass-mg 1C25 85.46 66.06 97.89 Linear Interpolation (ICPIN)
IC50 107.8 96.06 116.6
Test Acceptability
Analysis ID Endpoint Attribute Test Stat TAC Limits Overlap Decision
08-5568-6728 7d Survival Rate Control Resp 1 0.8 -NL Yes Passes Acceptability Criteria
13-5096-5105 7d Survival Rate Control Resp 1 0.8-NL Yes Passes Acceptability Criteria
14-2708-1509 Mean Dry Biomass-mg Control Resp 1.154 0.85 - NL Yes Passes Acceptability Criteria
156-5672-1044 Mean Dry Biomass-mg Control Resp 1.154 0.85-NL Yes Passes Acceptability Criteria
13-5096-5105 7d Survival Rate PMSD 0.1753 NL - 0.25 No Passes Acceptability Criteria
15-5672-1044 Mean Dry Biomass-mg PMSD 0.14 NL-0.5 No Passes Acceptability Criteria
7d Survival Rate Summary
C-pg/L Control Type  Count Mean 95% LCL  95% UCL Min fax Std Err Std Dev  CV% Y%Effect
0 Lab Control 5 1 1 1 1 1 0 0 0.0% 0.0%
37.5 5 0.96 0.8489 1 0.8 1 0.04 0.08944  9.32% 4.0%
75 5 0.76 0.488 1 0.6 1 0.09798  0.2191 28.83%  24.0%
150 5 0.04 0 0.1511 0 0.2 0.04 0.08944 2236%  96.0%
300 5 0 0 0 0 0 0 0 100.0%
600 5 0 0 0 0 0 0 0 100.0%
96h Survival Rate Summary
C-pg/L Control Type  Count Mean 95% LCL 95% UCL Min Max Std Err StdDev CV% %Effect
0 Lab Control 5 1 1 1 1 1 0 0 0.0% 0.0%
37.5 5 0.96 0.8489 1 0.8 1 0.04 0.08944  9.32% 4.0%
75 5 0.76 0.488 1 0.6 1 0.09798  0.2191 28.83%  24.0%
150 5 0.08 0 0.216 0 0.2 0.04899 0.1095 136.9%  92.0%
300 5 0 0 0 0 0 0 0 100.0%
600 5 0 0 0 0 0 0 0 100.0%
Mean Dry Biomass-mg Summary
C-ug/L. Control Type  Count iean 95% LCL 95% UCL Riin flax Std Err Std Dev  CV% %Effect
0 Lab Control 5 1.154 1.06 1.248 1.036 1.22 0.03388 0.07575 6.56% 0.0%
37.5 5 1.093 1.03 1.156 1.022 1.166 0.02278 0.05094 4.66% 5.34%
75 5 1.001 0.7543 1.248 0.834 1.258 0.08894  0.1989 19.86%  13.27%
150 5 0.0308 -0.05471  0.1163 0 0.154 0.0308 0.06887 223.6%  97.33%
300 5 0 0 0 0 0 0 0 100.0%
600 5 0 0 0 0 0 0 0 100.0%
000-089-187-4 CETIS™ v1.8.7.20 Analyst: NA(“ QA: Eﬁ)@z/}ﬁ/ﬂ




CETIS Summary Report

Report Date:

Test Code:

18 Aug-17 13:02 (p 2 of 2)
170803aart | 16-4307-2764

Pacific Topsmelt 7-d Survival and Growth Test

Nautilus Environmental (CA)

7d Survival Rate Detail

C-ug/L Control Type  Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Lab Control 1 1 1 1 1

37.5 1 1 0.8 1 1

75 1 0.6 0.6 0.6 1

150 0 0.2 0 0 0

300 0 0 0 0 0

600 0 0 0 0 0

96h Survival Rate Detail

C-ug/L Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Lab Controi i i 1 1 1

37.5 1 1 0.8 1 1

75 1 0.6 0.6 0.6 1

150 0 0.2 0 0 0.2
300 0 0 0 0 0

600 0 0 0 0 0
Mean Dry Biomass-mg Detail

C-ug/L Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Lab Control 1.22 1.036 1.174 1.214 1.128
37.5 1.092 1.09 1.166 1.094 1.022
75 1.174 0.834 0.872 0.868 1.258
150 0 0.154 0 0 0

300 0 0 0 0 0

600 0 0 0 0 0

000-089-187-4

CETIS™ v1.8.7.20

Analyst: 3&(/

QA: Wyz?




CETIS Analytical Report

Report Date: 18 Aug-17 13:01 (p 1 of 5)
Test Code: 170803aart | 16-4307-2764

Pacific Topsmelt 7-d Survival and Growth Test

Nautilus Environmental (CA)

Analysis ID:  13-5096-5105 Endpoint: 7d Survival Rate CETIS Version: CETISv1.8.7

Analyzed: 18 Aug-17 13:01 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 17.5% 37.5 75 53.03

Dunnett Muitiple Comparison Test

Control vs C-pg/L Test Stat Critical MSD DF P-Value P-Type Decision(a:5%)

Lab Control 37.5 0.5137 2.227 0.207 8 0.5387 CDF Non-Significant Effect
75% 2,972 2.227 0.207 8 0.0118 CDF Significant Effect
150* 11.56 2.227 0.207 8 <0.0001 CDF Significant Effect

ANOVA Table

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

Between 3.704804 1.234935 3 57.48 <0.0001  Significant Effect

Error 0.3437766 0.02148604 16 B

Total 4.048581 19

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(a:1%)
Variances Mod Levene Equality of Variance 1.59 5.953 0.2433 Equal Variances
Variances Levene Equality of Variance 15.86 5.292 <0.0001  Unequal Variances
Distribution Shapiro-Wilk W Normality 0.8929 0.866 0.0305 Normal Distribution

7d Survival Rate Summary

C-pg/L Control Type  Count Mean 95% LCL 95% UCL Median  Min Max StdErr CV% %Effect
0 Lab Control 5 1 1 1 1 1 1 0 0.0% 0.0%
37.5 5 0.96 0.8489 1 1 0.8 1 0.04 9.32% 4.0%
75 5 0.76 0.488 1 0.6 0.6 1 0.09798 28.83% 24.0%
150 5 0.04 0 0.1511 0 0 0.2 0.04 2236% 96.0%
300 5 0 0 0 0 0 0 0 100.0%
600 5 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  WMin Max StdErr  CV% %Effect
0 Lab Control 5 1.345 1.345 1.346 1,345 1.345 1,345 0 0.0% 0.0%
37.5 5 1.298 1.165 1.43 1.345 1.107 1.345 0.04763 821%  3.54%
75 5 1.07 0.7575  1.382 0.8861  0.8861 1.345 0.1125  23.51%  20.48%
150 5 02731  0.1409 04054  0.2255 02255 04636  0.04763 38.99% 79.7%
300 5 0.2255 02255  0.2256  0.2255  0.2255 02255 O 0.0% 83.24%
600 5 0.2255 0.2255 0.2256 0.2255 0.2255 0.2255 0 0.0% 83.24%
000-089-187-4 CETIS™ v1.8.7.20 Analyst. 1€ QA ‘B 1217




CETIS Analytical Report

Report Date:
Test Code:

18 Aug-17 13:01 (p 2 of 5)
170803aart | 16-4307-2764

Pacific Topsmelt 7-d Survival and Growth Test

Nautilus Environmental (CA)

Analysis ID:  13-5096-5105 Endpoint: 7d Survival Rate CETIS Version: CETISv1.8.7
Analyzed: 18 Aug-17 13.01 Analysis: Parametric-Control vs Treatments Official Results: Yes
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CETIS Ana|ytica| Report Report Date: 18 Aug-17 13:01 (p 3 of 5)
Test Code: 170803aart | 16-4307-2764
Pacific Topsmelt 7-d Survival and Growth Test Nautilus Environmental (CA)
Analysis ID:  09-4759-7692 Endpoint: 96h Survival Rate CETIS Version: CETISv1.8.7
Analyzed: 18 Aug-17 13:01 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 18.0% 37.5 75 53.03
Dunnett Multiple Comparison Test
Control vs C-ug/L Test Stat Critical MSD DF P-Value P-Type Decision(a:5%)
Lab Control 37.5 0.4976 2.227 0.213 8 0.5458 CDF Non-Significant Effect
75* 2.879 2.227 0.213 8 0.0142 CDF Significant Effect
150* 10.7 2.227 0.213 8 <0.0001 CDF Significant Effect
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision(a:5%)
Between 3.368816 1.122939 3 49.03 <0.0001  Significant Effect
Error 0.3664598 0.02290373 16
Total 3.735276 19
Distributional Tests
Atiribute Test Test Stat  Critical P-Value Decision(a:1%)
Variances Mod Levene Equality of Variance 1.485 5.953 0.2683 Equal Variances
Variances Levene Equality of Variance 23.07 5.292 <0.0001  Unequal Variances
Distribution Shapiro-Wilk W Normality 0.9209 0.866 0.1033 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 5 1 1 1 1 1 1 0 0.0% 0.0%
37.5 5 0.96 0.8489 1 1 0.8 1 0.04 9.32% 4.0%
75 5 0.76 0.488 1 0.6 0.6 1 0.09798 28.83% 24.0%
150 5 0.08 0 0.216 0 0 0.2 0.04899 136.9% 92.0%
300 5 0 0 0 0 0 0 0 100.0%
600 5 0 0 0 0 0 0 0 100.0%
Angular (Corrected) Transformed Summary
C-pg/L. Control Type  Count Mean 95% LL.CL  95% UCL Median  Min Manx Std Err CV% Y%Effect
0 Lab Control 5 1.345 1.345 1.346 1.345 1.345 1.345 0 0.0% 0.0%
37.5 5 1.298 1.165 1.43 1.345 1.107 1.345 0.04763 8.21% 3.54%
75 5 1.07 0.7575 1.382 0.8861 0.8861 1.345 0.1125 23.51% 20.48%
150 5 0.3208 0.1588 0.4827 0.2255 0.2255 0.4636 0.05833 40.66% 76.16%
300 5 0.2255 0.2255 0.2256 0.2255 0.2255 0.2255 0 0.0% 83.24%
600 5 0.2255 0.2255 0.2256 0.2255 0.2255 0.2255 0 0.0% 83.24%

000-089-187-4

CETIS™ v1.8.7.20
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CETIS Analytical Report Report Date: 18 Aug-17 13:01 (p 4 of 5)
Test Code: 170803aart | 16-4307-2764

Pacific Topsmelt 7-d Survival and Growth Test Nautilus Environmental (CA)

Analysis ID:  09-4759-7692 Endpoint: 96h Survival Rate CETIS Version: CETISv1.8.7
Analyzed: 18 Aug-17 13:01 Analysis: Parametric-Control vs Treatments Official Results: Yes
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CETIS Ana|ytica| Report Report Date: 18 Aug-17 13:01 (p 5 of 5)

Test Code: 170803aart | 16-4307-2764
Pacific Topsmelt 7-d Survival and Growth Test Nautilus Environmental (CA)
Analysis ID:  15-5672-1044 Endpoint: Mean Dry Biomass-mg CETIS Version: CETISv1.8.7
Analyzed: 18 Aug-17 13:01 Analysis: Parametric-Control vs Treatments Official Results: Yes
Data Transform Zeta Alt Hyp Trials Seed PMSD NOEL LOEL TOEL TU
Untransformed NA C>T NA NA 14.0% 75 150 106.1
Dunnett Multiple Comparison Test
Control vs C-ug/l Test Stat Critical MSD DF P-Value P-Type Decision(a:5%)
Lab Control 375 0.8491 2.227 0.162 8 0.3927 CDF Non-Significant Effect
75 2112 2.227 0.162 8 0.0617 CDF Non-Significant Effect
150* 15.49 2227 0.162 8 <0.0001 CDF Significant Effect
ANOVA Table
Source Sum Squares ffiean Square DF F Stat P-Value Decision(a:5%)
Between 4.209566 1.403189 3 106.7 <0.0001  Significant Effect
Error 0.2105056 0.0131566 16
Total 4420072 19
Distributional Tests
Attribute Test . Test Stat Critical P-Value Decision(a:1%)
Variances Bartlett Equality of Variance 8.595 11.34 0.0352 Equal Variances
Distribution Shapiro-Wilk W Normality 0.8521 0.866 0.3994 Normal Distribution
Mean Dry Biomass-mg Summary
C-pg/L Control Type  Count Mean 95% LCL 95% UCL Median  Min Max StdErr CV% %Effect
0 Lab Control 5 1.154 1.06 1.248 1.174 1.036 1.22 0.03388 6.56% 0.0%
37.5 5 1.093 1.03 1.156 1.092 1.022 1.166 0.02278  4.66% 5.34%
75 5 1.001 0.7543 1.248 0.872 0.834 1.258 0.08894  19.86% 13.27%
150 5 0.0308 -0.05471 0.1163 0 0 0.154 0.0308 2236% 97.33%
300 5 0 0 0 0 0 0 0 100.0%
600 5 0 0 0 0 0 0 0 100.0%
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CETIS Analytical Report

Report Date:
Test Code:

18 Aug-17 13:02 (p 1 of 1)
170803aart | 16-4307-2764

Pacific Topsmelt 7-d Survival and Growth Test

Nautilus Environmental (CA)

Analysis ID:  14-2708-1509 Endpoint: Mean Dry Biomass-mg CETIS Version: CETISv1.8.7
Analyzed: 18 Aug-17 13:01 Analysis: Linear Interpolation (ICPIN) Official Results: Yes
Linear Interpolation Options
X Transform Y Transform Seed Resamples Exp 95% CL  Method
Linear Linear 1114832 1000 Yes Two-Point Interpolation
Point Estimates
Level pug/L 95% LCL 95% UCL
IC25 85.46 66.06 97.89
1C50 107.8 96.06 116.6
iean Dry Biomass-mg Summary Calculated Variate
C-pg/L Control Type Count Mean Min Max Std Err Std Dev CV% %Effect
0 Lab Control 5 1.154 1.036 1.22 0.03388 0.07575 6.56% 0.0%
375 5 1.093 1.022 1.166 0.02278 0.05094 4.66% 5.34%
75 5 1.001 0.834 1.258 0.08894  0.1989 19.86%  13.27%
150 5 0.0308 0 0.154 0.0308 0.06887 223.6%  97.33%
300 5 0 0 0 0 0 100.0%
600 5 0 0 0 0 0 100.0%
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CETIS Analytical Report

Report Date:
Test Code:

18 Aug-17 13:02 (p 1 of 2)
170803aart | 16-4307-2764

Pacific Topsmelt 7-d Survival and Growth Test

Nautilus Environmental (CA)
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Analysis ID:  08-5568-6728 Endpoint: 7d Survival Rate CETIS Version: CETISv1.8.7

Analyzed: 18 Aug-17 13:01 Analysis: Trimmed Spearman-Kéarber Official Results: Yes

Trimmed Spearman-Kéarber Estimates

Threshold Option Threshold Trim Mu Sigma EC50 95% LCL 95% UCL

Control Threshold 0 4.00% 1.96 0.02938 91.23 79.68 104.4

7d Survival Rate Summary Calculated Variate(A/B)

C-pg/L Control Type Count Mean Min Max Std Er Std Dev  CV% %Effect A B
0 Lab Control 5 1 1 1 0 0 0.0% 0.0% 25 25
37.5 5 0.96 0.8 1 0.04 0.08944 9.32% 4.0% 24 25
75 5 0.76 0.6 1 0.09798 0.2191 28.83%  24.0% 19 25
i50 5 0.04 0 0.2 0.04 0.08944 2236%  96.0% 1 25
300 5 0 0 0 0 0 1000% O 25
600 5 0 0 0 0 0 1000% O 25
Graphics
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CETIS Ana|ytica| Report Report Date: 18 Aug-17 13:02 (p 2 of 2)
Test Code: 170803aart | 16-4307-2764
Pacific Topsmelt 7-d Survival and Growth Test Nautilus Environmental (CA)
Analysis ID:  04-7533-8597 Endpoint: 96h Survival Rate CETIS Version: CETISv1.8.7
Analyzed: 18 Aug-17 13:01 Analysis: Trimmed Spearman-Karber Official Results: Yes
Trimmed Spearman-Kérber Estimates
Threshold Option Threshold Trim Mu Sigma EC50 95% LCL 95% UCL
Control Threshold 0 4.00% 1.97 0.03261 93.31 80.3 108.4
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 5 1 1 1 0 0 0.0% 0.0% 25 25
37.5 5 0.96 0.8 1 0.04 0.08944  9.32% 4.0% 24 25
75 5 0.76 0.6 1 0.09798  0.2191 28.83%  24.0% 19 25
150 5 0.08 0 0.2 0.04899  0.1095 136.9%  92.0% 2 25
300 5 0 0 0 0 0 100.0% O 25
600 5 0 0 0 0 0 100.0% O 25
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CETIS QC Plot Report Date: 18 Aug-17 13:02 (1 of 1)
Pacific Topsmelt 7-d Survival and Growth Test Nautilus Environmental (CA)
Test Type: Growth-Survival (7d) Organism: Atherinops affinis (Topsmelt) Material: Copper chioride
Protocol: EPA/600/R-95/136 (1995) Endpoint: 96h Survival Rate Source: Reference Toxicant-REF
Pacific Topsmelt 7-d Survival and Growth Test
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fiean: 80.74 Count: 20 -2s Warning Limit: 41.7 -3s Action Limit: 22.18
Sigma: 19.52 CV: 24.20% +2s Warning Limit: 119.8 +3s Action Limit: 139.3

Quality Control Data

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

1 2016 Dec 12 1540 57.63 -23.11 -1.184 17-7655-3305 16-6823-7061

2 17 17:20 96.07 15.33 0.7852 00-4996-9669 21-0614-9848

3 2017 Jan 28 16:35 103.2 22.51 1.153 01-6638-9744  11-5682-9333

4 Feb 20 15:25 84.89 4.152 0.2127 05-4846-0287 16-3217-3399

5 21 14:30 81.79 1.048 0.05369 19-8846-5091 03-3561-6503

6 28 16:15 76.05 -4.693 -0.2404 04-9222-1970  10-5894-0944

7 Mar 7 16:05 58.05 -22.69 -1.162 03-0395-7485 17-9426-7913

8 16 14:25 50.58 -30.16 -1.545 05-0398-4991  16-9244-5293

9 20 14:30 64.63 -16.11 -0.8253 09-7903-8875 17-2606-5078

10 Apr 4 11:45 9507 14.33 0.7341 06-7331-0006  19-2444-4194

11 18 15110 121.8 411 2.105 (+) 13-9437-6434  00-9623-1288

12 May 2 1530 9234 11.6 0.594 13-7398-1933  17-9546-8800

13 16 16:05 66.01 -14.73 -0.7546 15-4172-8544  17-5606-0722

14 Jun 6 15:15 9995 19.21 0.984 03-7054-9226  00-2010-1639

15 12 16:45 55.81 -24.93 -1.277 00-0401-8777  04-0036-1285

16 21 16120 88.76 8.021 0.4109 03-3777-4896 21-3187-8661

17 26 16:35 94.93 14.19 0.727 13-6536-6279  06-9796-4972

18 Jul 11 1520 56.28 -24.46 -1.253 09-4962-6740 04-5111-6227

19 19 15115 78.56 -2.184 -0.1119 10-1092-2580 12-2922-8419

20 26 14:45 9234 11.6 0.594 06-2595-4991  09-7200-4528

21 Aug 3 15:30 93.31 12.57 0.6442 16-4307-2764 04-7533-8597

000-089-187-4 _CETIS™ v1.8.7.20 Analyst: ,[\C/ QA: 5 CRotT




CETIS QC Plot

18 Aug-17 13:02 (1 of 1)

Pacific Topsmeit 7-d Survival and Growth Test

Test Type: Growth-Survival (7d)

Protocol:

EPA/600/R-95/136 (1995)

Organism: Atherinops affinis (Topsmelt)

Endpoint:

7d Survival Rate

Report Date:
Nautilus Environmental (CA)
Material: Copper chloride
Source: Reference Toxicant-REF

EC50-pg/L Copper chioride

Pacific Topsmelt 7-d Survival and Growth Test
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Miean 74.61 Count: -2s Warning Limit: 42.59 -3s Action Limit: 26.58
Sigma: 16.01 Cv: 21.50% +2s Warning Limit: 106.6 +3s Action Limit: 122.6

Quality Control Data

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

1 2016 Dec 12 1540 54.52 -20.09 -1.255 17-7655-3305 17-7126-1781

2 17 17:20 84.18 9.575 0.598 00-4996-9669  10-4981-0889

3 2017 Jan 28 16:35 89.94 15.33 0.9573 01-6638-9744  18-2514-5366

4 Feb 20 15:25 81.51 6.901 0.431 05-4846-0287 01-6018-2100

5 21 1430 77.2 2.588 0.1616 19-8846-5091  00-1320-4242

6 28 16:15 69.98 -4.633 -0.2894 04-9222-1970  07-6617-5403

7 Mar 7 16:05 56.19 -18.42 -1.151 03-0395-7485 16-4389-6256

8 16 14:25 4863 -25.98 -1.623 05-0398-4991  12-0821-5314

9 20 14:30 61.27 -13.34 -0.8331 09-7903-8875 16-1572-1109

10 Apr 4 1145 8758 12.97 0.81 06-7331-0006 02-6887-7674

11 18 15:10 106.1 31.46 1.965 13-9437-6434  06-1808-4673

12 May 2 15:30 89.81 15.2 0.9495 13-7398-1933  04-8291-2215

13 16 16:05 61.51 -13.1 -0.8185 15-4172-8544  17-6769-1097

14 Jun 6 15:15 80.87 6.259 0.3909 03-7054-9226  13-3568-8152

15 12 1645 55.81 -18.8 -1.174 00-0401-8777 17-7276-3482

16 21 16:20 78.64 4.033 0.2519 03-3777-4896  16-8769-6501

17 26 16:35 89.81 15.2 0.9495 13-6536-6279  16-4412-2051

18 Jul 11 1520 56.28 -18.33 -1.145 09-4962-6740 17-3186-0615

19 19 15:15 70.15 -4.46 -0.2786 10-1092-2580 04-5358-4021

20 26 14:45 92.34 17.73 1.107 06-2595-4991  04-5119-7974

21 Aug 3 15:30 91.23 16.62 1.038 16-4307-2764 08-5568-6728

000-089-187-4
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CETIS QC Plot

Report Date:

18 Aug-17 13:03 (1 of 1)

Pacific Topsmelt 7-d Survival and Growth Test

Nautilus Environmental (CA)

Test Type: Growth-Survival (7d)

Protocol:

EPA/600/R-95/136 (1995)

Organism: Atherinops affinis (Topsmelt)

Endpoint:

Mean Dry Biomass-mg

Material:
Source:

Copper chloride
Reference Toxicant-REF

Pacific Topsmelt 7-d Survival and Growth Test
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Mean 78.07 Count: 20 -2s Warning Limit: 38.89 -3s Action Limit: 19.3
Sigma: 19.59 CV: 25.10% +2s Warning Limit: 117.2 +3s Action Limit: 136.8
Quality Control Data
Point Year Month Day Time QC Data Delta Sigma Warning Action TestID Analysis ID
1 2016 Dec 12 1540 56.79 -21.28 -1.086 17-7655-3305 00-7236-7753
2 17 17:20 80.95 2.875 0.1468 00-4996-9669  12-1893-6332
3 2017 Jan 28 16:35 81.29 3.223 0.1645 01-6638-9744 12-9710-8162
4 Feb 20 15:25 82.08 4.012 0.2048 05-4846-0287  19-7448-1666
5 21 14:30 747 -3.367 -0.1719 19-8846-5091 19-2777-1654
6 28 16:15 63.08 -14.99 -0.7653 04-9222-1970  03-5035-7915
7 Mar 7 16:.05 56.92 -21.15 -1.08 03-0395-7485 01-9456-0631
8 16 14:25 53.98 -24.09 -1.23 05-0398-4991  10-5445-8137
9 20 14:30 59.06 -19.01 -0.9705 09-7903-8875  16-4704-0172
10 Apr 4 11:45 106.2 28.16 1.438 06-7331-0006  19-2651-8214
11 18 1510 1134 35.33 1.803 13-9437-6434  17-3851-3227
12 May 2 15:30 9523 17.16 0.8758 13-7398-1933  01-1001-0281
13 16 16:05 59.54 -18.53 -0.9457 15-4172-8544  (07-5683-6082
14 Jun 6 1515 87.13 9.062 0.4626 03-7054-9226  02-7050-6432
15 12 16:45 56.34 -21.73 -1.109 00-0401-8777  00-0931-1405
16 21 16:20 91.03 12.96 0.6616 03-3777-4896  13-9283-9140
17 26 16:35 99.81 21.74 1.11 13-6536-6279  17-2080-9645
18 Jul 11 15:20 61.74 -16.33 -0.8334 09-4962-6740 00-1319-0468
19 19 15:15 72.22 -5.849 -0.2986 10-1092-2580 00-5345-1632
20 26 14:45 109.8 31.74 1.62 06-2595-4991  06-0715-4103
21 Aug 3 15:30 107.8 29.7 1.516 16-4307-2764  14-2708-1509
C’ Y (7 g
000-089-187-4 CETIS™ v1.8.7.20 Analyst: ]Q o &GV




Marine Chronic Bioass

Client: Interna

ay

Sample ID: CuCl,

Larval Fish Survival

Test Species: A. affinis

Start Date/Time: 8/3/2017 S5

Test No.: 170803aart

End Date/Time: 8/10/2017 /| OLO

Concentration Rand Test Day / No. Organisms Alive Percent
Rep.
(ngiL) # 0 1 2 3 4 5 6 7 Survival
Lab Control a 3 5 C; < &5 5 S | S 5 | e
b 9 5 | S =3 ) 5 lg |5 “ (O >
c 1 5 S | g 6 C:) 5 S 5 loo
d 7 s |2 s 15 6l ]|s S 1o
e 8 5 1 18 5 AE S ST (0
37.5 a |z |5 ||l | 5] 5]s |5 |5 Lo
b |21 | 5 |15 [5]65]s 1597 oo
c |2 |5 S 1Y Ty Y 14 14 |y 80
a | 2| s |2 g | 5]|cl~]5 |5 LOoO
e |30 | 5 |S | |5 | o ls |5 | 9] o0&
75 a 17 s 1S |15 |5 15 |5 |& 3 ) OO
b | 2 | 5 | |5 |2 |3 13 |3 |3 Lo &
¢ 16 5 |5 |5 |4 13 |3 3 13 (0O
d | 26 | 5 | |2 A 13 1% |2 |3 (0O
e |2 |55 |5 |5 ]s5[5 | 5 [ oo
150 a 15 s 19 2 12 laol-T1- 1+ Dt O
b | 25 | 5 | S |2 (2 |\ |} { | 2.0
c 135 S |2 12 lol=1-1~ >,
d 24 s |Ml 2z Lo = [— - O
e | 8 | 5 | Y| 2 @agl G |~ | - O
300 a | 13 | 5 | YWl 49 |i A O
b 28 5 AL O p f% O
c |12 5|93 | O 1T o
d | w | s | 2|3 o0 aAlo=1" o
e 23 5 | o |— | — | O
600 a 11 5 B )
b | 14 | 5 0/ e 8
c 5 5 AT T @)
d 5 A p A &)
e | 18 | 5 o O
Rand # QC: %j;}m Tech Initials| 419 090 [ AW |t [(G4 |0 | OH
Initial Count QC'd by: C{?/\u ’ Time| (530 ij% (205 128 1163001245 |ty io 100
Initiated by: 4¢ !
Time Fed (day): 0 1 2 3 4 5 6 Drying Oven Info
morning:| — Qﬁ‘ﬁ D355 0335]07315 0&%%60 Tare wt. Initials/Date: <,(3., %/ [« Ff
“evening:| {\5 | WMOHEUF 16V 0724 Tbts [l %) Date/Time in: =& o7

Comments:@)&b@\g 8)0!{ 7 (&3}9\\6 AL 8\‘ l%\\f?

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

Date/Time out: 4 | i [177 1415~

Temp (°C): ( &
QC Check: gc,?ﬂ )% r
Final Review: &g Qros4;




Marine Chronic Bioassay Larval Fish Weights

Client: Internal Test Species: A. affinis
Sample ID: CuCl, Start Date/Time: 8/3/2017 1530
Test No.: 170803aart End Date/Time: 8/10/2017 10:10
Conc. Rep. pan weight pan + fish weight total_organism
(nglL) (mg) (mg) weight (mg)
Lab Control a 32.56 38.66 6.10
b 32.54 37.72 5.18
c 33.54 39.41 5.87
d 32.30 38.37 6.07
e 33.07 38.71 5.64
37.5 a 29.58 35.04 5.46
b 33.75 39.20 5.45
c 32.46 38.29 5.83
d 32.87 38.34 5.47
e 34.46 39.57 511
75 a 31.03 36.90 5.87
b 34.32 38.49 417
c 32.34 36.70 4.36
d 34.48 38.82 4.34
e 34.46 40.75 6.29
150 a 0.00 0.00 0.00
b 33.16 33.93 0.77
c 0.00 0.00 0.00
d 0.00 0.00 0.00
e 0.00 0.00 0.00
300 a 0.00 0.00 0.00
b 0.00 0.00 0.00
c 0.00 0.00 0.00
d 0.00 0.00 0.00
e 0.00 0.00 0.00
600 a 0.00 0.00 0.00
b 0.00 0.00 0.00
c 0.00 0.00 0.00
d 0.00 0.00 0.00
e 0.00 0.00 0.00
Tech Initials: SG RL/BO
Date/Time:| 8/9/2017 0820 81117 14:15

-
QC Check: 7‘%‘5/} gﬂ
Final Review: Lt §/27/7)

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




Marine Chronic Bioassay

Water Quality Measurements

Client: Internal Test Species: A. affinis
Sample ID: CuCl, Start Date/Time: 8/3/2017 536
: e i
Test No: Dizoe3aa | BOD Gk End Date/Time: 8107201757 [D1&
E
>
Concentration Lab Control Concentration 1580 pg/L
Day 0o | 1 | 2 [ 3 [ 4 5 | 6 Day o | 1 ] 2 [ = T a4 [ 5 T 6 ]
Initial Initial
pH ZoA] 0803 %l (4.0 42 .07 pH ZC{] B.02| ROL R)F12.0C [F 12 [E2.C7
DO (mg/t) 2.2 5 2L21%5 (2.0 179 17.2 DOmg) [7.2 | +.3 [~ =3 H[F] | 7.4 7.3
Salinity (ppt) sc.ol 29 a0 S5 7&%; A 717295 5o ¢ Salinity (ppt) 29.4 | 7249.9] 3¢ m,@qﬁ/e 29 4| Fo. L
Temp (°C) ORI D ANC 2 A ‘7{0 V1700 |iuD Temp (°C) Wy . «ligk \if?,ciF_'Z&bf‘ 20.0 lie.+
na mna
pH T 297 [ 38 [F U277 73 (3. 7L PH TIE[7. 7 F- 92 337294737
DO (mg/L) e & & 5| elles o [&.4 DO (mglL) e L & i # 1l 6.5 |6 L
Temp (°C) WO 30\ [j9.8[75.0L19a 100 (4% Temp (°C) w.0lze 1 [j9.7 199 1204 [19.9
Concentration 37.5 uglL Concentration 300 pg/t
Day o | 1 [ 2 7 3 ] a4 5 | s Day o | 14 [ 2 1T 5 1 4 1T 5 T s
Initial — Tnitial
pH e [F 0t FoAL(E[30] 002 [2.07 pH g3 [2.CZ[XON |X,00 17 .47
DO {mg/l) 7z [F.2 7 F8 ] f 3 DO (mg/L) 7.2 | #*.3% 1.2 35 F 0
Salinity (ppt) 9.0 12391 30 A W | 797 | 29530 & Salinity (ppy) | 29.7 |29 4 1BC a-w%‘ 4. b A
Temp (°C) Zo L0197 9. $120.0 [17.9 [10.7 Temp (°C)  Doq o ¥4 [E4 _ 20y P
tna na
pH iR R AR T IERVIREYADN S pH FIL[7 T [ EFpl 788 P
DO (mg/L) e e | bl @Y | (] L 15.4 DO (mgiL) c %2 6.5 |&:5 6o e
Temp (°C) S-C [T %«%W 76 .0 a 1.0 Temp (°C) woote [ 9. 2100 | /
Concentration 75 pg/L i Concentration 600 po/l
Day o [ 1 [ 2 T =z ] a 5 | 6 Day o | 1 | 2 7T s T a4 1T 5 T s
initial tnitial -
pH 204 |3 Tl X Q2B CH . 001312 ]12.07 pH 2.0L } 1 .
DO (mgiL) 7.2 | +3 .2 F5H Ty (74173 DO (mg/L) 7.7 il 2 —
Salinity (ppt) 299129 2120324 | 74.7F 129 .5[30. & Salinity (ppt) __|=. T ’ 0 —
Temp (°C) 2od e g ¥4 0.2 2.0 [ 19.7 Temp (°C) 20 7L -
i Final PN~ Final
pH ToX T FR | FR2UF T 2 ENV]T 93 pH
DO (mg/L) G 960 164 [ 9 15+ DO (mgii)
Temg (°C) 2z e [J9. 9 hg %200 (174 Temp (°C) 1
0 1 2 3 4 5 6
Animal Source/Date Received: 465 7/19’ / Analysts: Initial: O’M BC) Pﬁ? ;’Ziﬁ p"ﬁ pM Wﬁﬁ‘
Animal Age at Initiation: 15 o Final: O (oA | R LEH | e [T
Animal Acclimation Qualifiers (circle all that apply): Q22 / Q23 | Q24 Dilutions made by:| (I | LO1 Pco Ars |06 | Qe [2H
High conc. made (ug/L):| 600 '}DD %OQ 20 |00 190 56()
Vol. Cu stock added (mL): Qi_’? :’-!‘0 /‘LU yA?, ’},é; %.g 5%
Cu Stock Concentration (ng/L): 5\4 g%@o Added to Final Volume = 2500 mL
Comments: @&}g /73/[\{‘@_\“7 AC (GG %E‘Q‘ 7
QC Check: 4&6( g{lé 3{ f“? Final Review: 21/ cﬁ’/f Z‘}/I7

Nautiius Environmental. 4340 Vandaver Avenus. San Diego, CA 92120.
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CETIS Summary Report Report Date: 06 Aug-17 15:11 (p 1 of 2)

Test Code: 170801mprt | 02-2688-6311
Macrocystis Germination and Germ Tube Growth Test Nautilus Environmental (CA)
Batch ID: 18-4068-8239 Test Type: Growth-Germination Analyst:
Start Date: 01 Aug-17 15:30 Protocol: EPA/600/R-95/136 (1995) Diluent: Natural Seawater
Ending Date: 03 Aug-17 12:45 Species:  Macrocystis pyrifera Brine: Not Applicable
Duration: 45h Source: Pt. Loma Age:
Sample ID: 04-3130-0846 Code: 170801mprt Client: Internal
Sample Date: 01 Aug-17 Material:  Copper chloride Project:
Receive Date: 01 Aug-17 Source: Reference Toxicant
Sample Age: 16h Station: Copper Chloride
Comparison Summary
Analysis ID Endpoint NOEL LOEL TOEL PMSD TU Method
17-1105-0363 Germination Rate 32 100 56.57 4.81% Dunnett Multiple Comparison Test
19-7913-1488 Mean Length 10 32 17.89 6.85% Dunnett Multiple Comparison Test
Point Estimate Summary
Analysis ID Endpoint Level ug/L 95% LCL 95% UCL TU Method
10-5845-9037 Germination Rate EC50 178.6 171.2 186.3 Trimmed Spearman-Karber
16-6637-7239 Mean Length IC25 94.56 68.72 120.5 Linear Interpolation (ICPIN)

IC50 177.6 161.2 236.5

Test Acceptability
Analysis ID Endpoint Attribute Test Stat TAC Limits Overlap Decision
10-5845-9037 Germination Rate Control Resp 0.938 0.7 - NL Yes Passes Acceptability Criteria
17-1105-0363 Germination Rate Control Resp 0.938 0.7 - NL Yes Passes Acceptability Criteria
16-6637-7239 Miean Length Control Resp 13.5 10 - NL Yes Passes Acceptability Criteria
19-7913-1488 Mean Length Control Resp 13.5 10 - NL Yes Passes Acceptability Criteria
19-7913-1488 Mean Length NOEL 10 NL - 35 No Passes Acceptability Criteria
17-1105-0363 Germination Rate PMSD 0.04813 NL-0.2 No Passes Acceptability Criteria
19-7913-1488 Mean Length PMSD 0.06849 NL-0.2 No Passes Acceptability Criteria
Germination Rate Summary
C-ug/L Control Type  Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev CV% %Effect
0 Lab Control 5 0.938 0.8974 0.9786 0.91 0.99 0.01463  0.03271  3.49% 0.0%
10 5 0.942 0.9198 0.9642 0.92 0.96 0.008 0.01789 1.9% -0.43%
32 5 0.916 0.8836 0.9484 0.88 0.95 0.01166  0.02608 2.85% 2.35%
100 5 0.842 0.8033 0.8807 0.81 0.88 0.01393 0.03114 3.7% 10.23%
180 5 0.476 0.3934 0.5586 0.4 0.54 0.02977 0.06656 13.98%  49.25%
320 5 0.102 0.04831  0.1557 0.03 0.14 0.01934  0.04324 42.4% 89.13%
560 5 0.04 0.02037 0.05963 0.02 0.06 0.007071 0.01581 39.53%  95.74%
Mean Length Summary
C-pg/L Control Type  Count Mean 95% LCL 95% UCL Min Max StdErr StdDev CV% %Effect
0 Lab Control 5 13.56 124 14.6 12.25 14.5 0.3953 0.8839 6.55% 0.0%
10 5 13.7 13.24 14.16 13.25 14.25 0.1658 0.3708 2.71% -1.48%
32 5 12.5 11.88 13.12 11.75 13 0.2236 0.5 4.0% 7.41%
100 5 10 8.839 11.16 9 11 0.4183 0.9354 9.35% 25.93%
180 5 6.7 5.927 7.473 6.25 7.75 0.2784 0.6225 9.29% 50.37%
320 5 5.45 4.99 5.91 5 6 0.1658 0.3708 6.8% 59.63%
560 5 5.05 4.911 5.189 5 5.25 0.05 0.1118 2.21% 62.59%

000-089-187-5 CETIS™ v1.8.7.20 anayst Y aa MS’(‘K{ 1




CETIS Summary Report

Report Date:

Test Code:

06 Aug-17 156:11 (p 2 of 2)
170801 mprt | 02-2688-6311

Macrocystis Germination and Germ Tube Growth Test

Nautilus Environmental (CA)

Germination Rate Detail

C-ug/L Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Lab Control 0.92 0.95 0.91 0.99 0.92
10 0.94 0.92 0.96 0.96 0.93
32 0.91 0.93 ©0.95 0.88 0.91
100 0.81 0.88 0.83 0.87 0.82
180 0.54 0.4 0.5 0.41 0.53
320 0.03 0.1 0.14 0.11 0.13
560 0.04 0.03 0.06 0.05 0.02
Mean Length Detail

C-ugi Contiol Type  Rep i Rep 2 Rep 3 Rep 4 Rep 5
0 Lab Control 12.25 14 13.75 14.5 13

10 13.5 13.25 14.25 13.75 13.75
32 12.75 12.75 13 11.75 12.25
100 10.5 11 10.5 9 9

180 6.75 6.5 6.25 6.25 7.75
320 5 5.5 55 6 5.25
560 5 5 5 5.25 5

000-089-187-5

CETIS™ v1.8.7.20

Analyst: (/\J( QA: N(g(é/“?



CETIS Ana|yﬁca| Report Report Date: 06 Aug-17 15:10 (p 1 of 3)
Test Code: 170801 mprt | 02-2688-6311
Macrocystis Germination and Germ Tube Growth Test Nautilus Environmental (CA)
Analysis ID:  17-1105-0363 Endpoint: Germination Rate CETIS Version: CETISv1.8.7
Analyzed: 06 Aug-17 15:10 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 4.81% 32 100 56.57
Dunnett Multiple Comparison Test
Control vs C-pg/L Test Stat Critical MSD DF P-Value P-Type Decision(a:5%)
Lab Control 10 0.004239 2.407 0.093 8 0.8560 CDF Non-Significant Effect
32 1.311 2.407 0.093 8 0.3167 CDF Non-Significant Effect
100" 4.326 2.407 0.093 8 0.0005 CDF Significant Effect
180* 14.77 2.407 0.093 8 <0.0001 CDF Significant Effect
220* 263 2.407 0083 8 <0.0001 COF Significant Effect
560* 29.39 2.407 0.093 8 <0.0001 CDF Significant Effect
ANOVA Table
Source Sum Squares fiean Square DF F Stat P-Value Decision(a:5%)
Between 7.169048 1.194841 6 3223 <0.0001  Significant Effect
Error 0.1038081 0.003707432 28
Total 7.272856 34
Distributional Tests
Attribute Test Test Stat  Critical P-Value Decision(u:1%)
Variances Bartlett Equality of Variance 4.96 16.81 0.5489 Equal Variances
Distribution Shapiro-Wilk W Normality 0.9751 - 0.9146-  0.5960 Normal Distribution
Germination Rate Summary
C-ug/L Control Type  Count fiean 95% LCL  95% UCL Median  Min Max Std Err CV% %Effect
0 Lab Control 5 0.938 0.8974 0.9786 092 091 0.99 0.01463  3.49% 0.0%
10 5 0.942 0.9198 0.9642 0.94 0.92 0.96 0.008 1.9% -0.43%
32 5 0.916 0.8836 0.9484 0.91 0.88 0.95 0.01166  2.85% 2.35%
100 5 0.842 0.8033 0.8807 0.83 0.81 0.88 0.01393 3.7% 10.23%
180 5 0.476 0.3934 0.5586 0.5 04 0.54 0.02977 13.98% 49.25%
320 5 0.102 0.04831  0.1557 0.11 0.03 0.14 0.01934  42.4% 89.13%
560 5 0.04 0.02037 0.05863 0.04 0.02 0.06 0.007071 39.53% 95.74%
Angular (Corrected) Transformed Summary )
C-pg/L Control Type  Count Miean 95% LCL  95% UCL Median  Min fiax Std Err  CV% %Effect
0 Lab Control 5 1.33 1.226 1.434 1.284 1.266 1.471 0.03763  6.33% 0.0%
10 5 1.33 1.282 1.378 1.323 1.284 1.369 0.01731  291% 0.01%
32 5 1.28 1.22 1.339 1.266 1.217 1.345 0.02138  3.74% 3.8%
100 5 1.163 1.1 1217 1.146 1.12 1.217 0.01939 3.73% 12.52%
180 5 0.7612 0.6781 08442 0.7854 0.6847 0.8254 0.02991 8.79% 42.77%
320 5 0.3173 0.2134 0.4211 0.3381 0.1741 0.3835 0.03742 26.37% 76.15%
560 5 0.1981 0.1464  0.2498 0.2014 0.1419 0.2475 0.01862 21.02% 8511%
. Nl
000-089-187-5 © CETIS™ v1.8.7.20 Analyst: QV\ QA: A)C/ Mﬁ‘\l ,



CETIS Ana|ytica| Report Report Date: 06 Aug-17 15:10 (p 2 of 3)

Test Code: 170801 mprt | 02-2688-6311
Macrocystis Germination and Germ Tube Growth Test ' o Nautilus Environmental (CA)
Analysis ID:  17-1105-0363 Endpoint: Germination Rate CETIS Version: CETISv1.8.7
Analyzed: 06 Aug-17 15:10 Analysis: Parametric-Control vs Treatments Official Results: Yes
Graphics
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CETIS Analytical Report

Report Date:
Test Code:

06 Aug-17 15:10 (p 3 of 3)
170801mprt | 02-2688-6311

Macrocystis Germination and Germ Tube Growth Test

Nautilus Environmental (CA)

C-ug/L

Analysis ID:  19-7913-1488 Endpoint: Mean Length CETIS Version: CETISv1.8.7
Analyzed: 06 Aug-17 15:10 Analysis: Parametric-Control vs Treatments Official Results: Yes
Data Transform Zeta Alt Hyp  Trials Seed PMSD NOEL LOEL TOEL TU
Untransformed NA C>T NA NA 6.85% 10 32 17.89
Dunnett Multiple Comparison Test
Control vs C-pg/L Test Stat Critical MSD DF P-Value P-Type Decision(a:5%)
Lab Control 10 -0.5208 2.407 0.925 8 0.9544 CDF Non-Significant Effect
32* 2.604 2.407 0.925 8 0.0331 CDF Significant Effect
100* 9.113 2.407 0.925 8 <0.0001 CDF Significant Effect
180* 17.71 2.407 0.925 8 <0.0001 CDF Significant Effect
320* 20.96 2.407 0.825 8 <0.0001 CDF Significant Effect
560* 22 2.407 0.925 8 <0.0001 CDF Significant Effect
ANOVA Table
Source Sum Squares iean Square DF . F Stat P-Value Decision(a:5%)
Between 434.5607 72.42679 6 196.4 <0.0001  Significant Effect
Error 10.325 0.36875 28
Total 444.8857 34
Distributional Tests
Attribute Test Test Stat  Critical P-Value Decision(u:1%)
Variances Bartlett Equality of Variance 14.91 16.81 0.0210 Equal Variances
Distribution Shapiro-Wilk W Normality 0.9726 0.9146 0.5171 Normal Distribution
Mean Length Summary
C-pg/L Control Type  Count Mean 95% LCL 95% UCL Median  Min Max Std Err CV% %Effect
0 Lab Control 5 13.5 124 14.6 13.75 12.25 14.5 0.3953 6.55% 0.0%
10 5 13.7 13.24 14.16 13.75 13.25 14.25 0.1658 2.71% -1.48%
32 5 12.5 11.88 13.12 12.75 11.75 13 0.2236 4.0% 7.41%
100 5 10 8.839 11.16 10.5 9 11 0.4183 9.35% 25.93%
180 5 6.7 5.927 7.473 6.5 6.25 7.75 0.2784 9.29% 50.37%
320 5 5.45 4.99 5.91 55 5 6 0.1658 6.8% 59.63%
560 5 5.05 4.911 5.189 5 5 5.25 0.05 2.21% 62.59%
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CETIS Analytical Report Report Date: 06 Aug-17 15:11 (p 1 of 1)
Test Code: 170801mprt | 02-2688-6311

Macrocystis Germination and Germ Tube Growth Test Nautilus Environmental (CA)
Analysis ID:  16-6637-7239 Endpoint: Mean Length CETIS Version: CETISv1.8.7

Analyzed: 06 Aug-17 1510 Analysis: Linear Interpolation (ICPIN) Official Results: Yes

Linear Interpolation Options

X Transform Y Transform Seed Resamples Exp 95% CL  Method

Linear Linear 1392989 1000 Yes Two-Point Interpolation

Point Estimates

Level pg/L 95% LCL 95% UCL

1C25 94.56 68.72 120.5

IC50 177.6 161.2 236.5

iiean Lengih Summary Calculated Variate

C-pg/L Control Type Count Mean Min Max . Std Err Std Dev  CV% %Effect

0 Lab Control 5 13.5 12.25 14.5 0.3953 0.8839 6.55% 0.0%

10 5 13.7 13.25 14.25 0.1658 0.3708 2.71% -1.48%

32 5 12.5 11.75 13 0.2236 0.5 4.0% 7.41%

100 5 10 9 11 0.4183 0.9354 9.35% 25.93%

180 5 6.7 6.25 7.75 0.2784 0.6225 9.29% 50.37%

320 5 5.45 5 6 0.1658 0.3708 6.8% 59.63%

560 5 5.05 5 5.25 0.05 0.1118 2.21% 62.59%
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CETIS Analytical Report

Report Date:
Test Code:

06 Aug-17 15:11 (p 1 of 1)
170801 mprt | 02-2688-6311

Macrocystis Germination and Germ Tube Growth Test

Nautilus Environmental (CA)

Analysis ID:
Analyzed:

10-5845-9037
06 Aug-17 15:10

Endpoint:

Germination Rate
Analysis: Trimmed Spearman-Kéarber

CETIS Version:

Official Results: Yes

CETISv1.8.7

Trimmed Spearman-Kérber Estimates

Germination Rate

C-ug/L

Threshold Option Threshold Trim Mu Sigma EC50 95% LCL 95% UCL

Control Threshold 0.062 4.26% 2.252 0.009189 178.6 171.2 186.3

Germination Rate Summary Calculated Variate(A/B)

C-ug/L Control Type Count Mean Min Max Std Err  Std Dev  CV% %Effect A B

0 Lab Control 5 0.938 0.91 0.99 0.01463  0.03271  3.49% 0.0% 469 500
10 5 0.942 0.92 0.96 0.008 0.01789  1.9% -0.43% 471 500
32 5 0.916 0.88 0.95 0.01166  0.02608 2.85% 2.35% 458 500
100 5 0.842 0.81 0.88 0.01393 0.03114 3.7% 10.23% 421 500
180 5 0.476 04 0.54 0.02977 0.06656 13.98%  49.25% 237 500
320 5 0.102 0.03 0.14 0.01934  0.04324 42.4% 89.13% 51 500
560 5 0.04 0.02 0.06 0.007071 0.01581 39.53%  95.74% 20 500
Graphics
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CETIS QC Plot

Report Date: 06 Aug-17 15:11 (1 of 1)

Macrocystis Germination and Germ Tube Growth Test

Nautilus Environmental (CA)

Test Type: Growth-Germination

Protocol:

EPA/600/R-95/136 (1995)

Organism: Macrocystis pyrifera (Giant Kelp)

Endpoint: Germination Rate

Material: Copper chloride

Source: Reference Toxicant-REF

EC50-pg/L Copper chloride
=
Q

Macrocystis Germination and Germ Tube Growth Test

+3s

+2s

TN A e

-2s
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Mean: 144.8 Count: 20 -2s Warning Limit: 48.68 -3s Action Limit: 0.62
Sigma: 48.06 Cv: 33.20% +2s Warning Limit: 240.9 +3s Action Limit: 289

Quality Control Data

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

1 2017 Mar 15 12:20 69.28 -75.52 -1.571 08-9433-7234  14-4855-2168

2 21 11:50 91.91 -52.89 -1.101 14-6061-9718  17-8396-7517

3 29 12:.00 135.6 -9.221 -0.1919 14-8970-7691 03-1277-2256

4 Apr 5 1545 280.9 136.1 2.833 (+) 21-4594-9760 16-0860-2781

5 12 12140 171.2 26.43 0.55 07-9013-5083  18-5961-4866

6 18 11:50 111.2 -33.57 -0.6984 00-1632-5187  02-0286-5338

7 26 14:45 196.5 51.71 1.076 19-7723-7680 17-3479-6282

8 May 2 12115 2075 62.7 1.305 17-6343-2965 09-2528-8827

9 9 1215 1777 32.93 0.6852 03-8416-7986  18-7148-0490

10 16 12:55 128.6 -16.18 -0.3367 06-8420-4893  05-9079-9787

11 24 12:55 1127 -32.08 -0.6675 12-0858-1777  16-7263-0329

12 31 12:.05 154.4 9.631 0.2004 15-2432-6389  10-6948-5513

13 Jun 6 13:00 99.01 -45.79 -0.9528 01-6234-7347  04-0305-4663

14 14 15110 150.8 6.013 0.1251 18-4851-9646  03-4697-6569

15 21 1315 1216 -23.22 -0.4831 10-8490-4132  09-0211-8767

16 27 13:10 104.2 -40.61 -0.845 12-3806-6706  10-1120-2261

17 Jul 5 14:40 1757 30.93 0.6436 00-7392-3098 00-7201-5545

18 11 11:30 1224 -22.4 -0.4662 05-4650-0466  19-6646-2995

19 22 12:20 135.8 -8.956 -0.1864 20-4779-0823  12-6106-1892

20 25 12:30 148.8 3.957 0.08233 04-6416-4925 05-4274-1168

21 Aug 1 1530 1786 33.75 0.7023 02-2688-6311  10-5845-9037

000-089-187-5

CETIS™ v1.8.7.20
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CETIS QC Plot Report Date: 06 Aug-17 15:11 (1 of 1)
Macrocystis Germination and Germ Tube Growth Test Nautilus Environmental (CA)
Test Type: Growth-Germination Organism: Macrocystis pyrifera (Giant Kelp) Material: Copper chloride
Protocol: EPA/600/R-95/136 (1995) Endpoint: Mean Length Source: Reference Toxicant-REF

Macrocystis Germination and Germ Tube Growth Test
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Mean: 162.4 Count: 20 -2s Warning Limit: 81.4 -3s Action Limit: 40.88
Sigma: 40.52 CV: 25.00% +2s Warning Limit: 2435 +3s Action Limit: 284

Quality Control Data

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

1 2017 Mar 7 12145 2033 40.93 1.01 11-8967-4759  16-5869-3927

2 15 12:20 109.6 -52.8 -1.303 08-9433-7234  00-4267-8174

3 21 11:50 1286 -33.83 -0.8349 14-6061-9718  15-1714-9609

4 29 12:.00 139.2 -23.23 -0.5734 14-8970-7691  13-7878-9357

5 Apr 12 12:40 264.5 102.1 2.519 (+) 07-9013-5083 07-3841-1886

6 18 11:50 1709 8.477 0.2092 00-1632-5187 08-1183-6659

7 26 14:45 2125 50.05 1.235 19-7723-7680 14-1748-7361

8 May 2 12:15 1719 9.492 0.2343 17-6343-2965 01-5407-3335

9 9 12115 156.1 -6.271 -0.1548 03-8416-7986 00-7017-2190

10 16 12:55 176.4 14.03 0.3462 06-8420-4893 17-9919-9716

11 24 12:55 1464 -15.99 -0.3946 12-0858-1777  06-3490-6817

12 31 12:05 2134 51.03 1.259 15-2432-6389 03-7668-1306

13 Jun 6 13:.00 108 -54.4 -1.343 01-6234-7347 05-1172-1933

14 14 15110 1794 17.04 0.4206 18-4851-9646  10-6869-2229

15 21 13:15 178.4 16.03 0.3956 10-8490-4132  02-4203-4684

16 27 1310 1412 -21.22 -0.5238 12-3806-6706 01-9336-4628

17 Jul 5 14:40 100 -62.4 -1.54 00-7392-3098 15-0988-1944

18 11 11:30 168.4 5.993 0.1479 05-4650-0466 01-7995-3328

19 22 12:20 1414 -21.02 -0.5188 20-4779-0823  13-2902-4956

20 25 12:30 1392 -23.18 -0.5721 04-6416-4925 01-8901-6535

21 Aug 1 15:30 177.6 15.18 0.3745 02-2688-6311  16-6637-7239

000-089-187-5
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Report Date: 06 Aug-17 15:11 (1 of 1)

CETIS QC Plot

Macrocystis Germination and Germ Tube Growth Test Nautilus Environmental (CA)

Test Type: Growth-Germination Organism: Macrocystis pyrifera (Giant Kelp) Material: Copper chloride
Protocol: EPA/600/R-95/136 (1995) Endpoint: Mean Length Source: Reference Toxicant-REF
Macrocystis Germination and Germ Tube Growth Test
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Mean: 62.8 Count: 20 -2s Warning Limit: 14.42 -3s Action Limit: -9.77
Sigma: 24.19 CV: 38.50% +2s Warning Limit: 111.2 +3s Action Limit: 1354

Quality Control Data

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

1 2017 Mar 15 12:20 4838 -14 -0.579 08-9433-7234  00-4267-8174

2 21 11:50 419 -20.9 -0.8642 14-6061-9718  15-1714-9609

3 29 12:00 63.43 0.6302 0.02605 14-8970-7691 13-7878-9357

4 Apr 5 1545 123.8 61.01 2.522 (+) 21-4594-9760 12-1406-1022

5 12 12:40 745 11.7 0.4837 07-9013-5083 07-3841-1886

6 18 1150 84.48 21.68 0.8962 00-1632-5187 08-1183-6659

7 26 14:45 109.1 46.26 1.912 19-7723-7680 14-1748-7361

8 May 2 1215 76.43 13.63 0.5635 17-6343-2965 01-5407-3335

9 9 12:15 64.05 1.249 0.05164 03-8416-7986  00-7017-2190

10 16 12:55 69.04 6.236 0.2578 06-8420-4893 17-9919-9716

11 24 12:55 46.94 -15.86 -0.6557 12-0858-1777 06-3490-6817

12 31 12:.05 31.69 -31.11 -1.286 15-2432-6389 03-7668-1306

13 Jun 6 13:.00 52.23 -10.57 -0.437 01-6234-7347 05-1172-1933

14 14 1510 73.79 10.99 0.4544 18-4851-9646  10-6869-2229

15 21 1315 745 11.7 0.4837 10-8490-4132  02-4203-4684

16 27 1310 46.08 -16.72 -0.6913 12-3806-6706 01-9336-4628

17 Jul 5 14:40 29.3 -33.5 -1.385 00-7392-3098 15-0988-1944

18 11 11:30 58.26 -4.539 -0.1876 05-4650-0466 01-7995-3328

19 22 12:20 49.24 -13.56 -0.5606 20-4779-0823  13-2902-4956

20 25 12:30 38.49 -24.31 -1.005 04-6416-4925 01-8901-6535

21 Aug 1 15:30 94.56 31.76 1.313 02-2688-6311  16-6637-7239

000-089-187-5

CETIS™ v1.8.7.20
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Macrocystis Germination and Germ Tube Growth Test Nautilus Environmental - San Diego

Start Date: 1-Aug-17 Species: Macrocystis pyrifera Test ID: 170801 mprt

End Date: 3-Aug-17 Protocol: EPA/600/R-95/136 (1995 West Coast Manual) Sample Source: Internal
Sample Station: CuCl

Random Number Number . . Calibration | Mean Tube
Number Counted Germinated Tube Length Measurements (micrometer units) Factor Length (um)
1 100 91 4 4 5 6 5 4 6 5 5 5 2.5 12.25
2 100 94 4 7 5 5 6 7 7 5 4 4 2.5 13.50
3 100 88 4 4 7 5 7 4 4 4 4 4 2.5 11.75
4 100 92 6 5 5 7 4 5 5 5 5 5 2.5 13.00
5 100 10 3 2 2 2 2 2 3 2 2 2 2.5 5.50
6 100 82 3 4 3 4 5 4 4 2 4 3 2.5 9.00
7 100 81 4 4 4 5 4 5 4 4 4 4 2.5 10.50
8 100 13 2 2 2 3 2 2 2 2 2 2 2.5 5.25
9 100 93 5 4 6 6 5 5 7 7 5 5 2.5 13.75
10 100 14 2 2 3 2 2 3 2 2 2 2 2.5 5.50
11 100 91 4 7 5 5 5 4 o) 5 5 5 2.5 12.75
12 100 88 5 4 4 5 5 3 4 5 5 4 25 11.00
13 100 3 2 2 2 2 2 2 2 2 2 2 2.5 5.00
14 100 95 5 5 6 7 6 4 4 5 4 6 2.5 13.00
15 100 53 2 5 2 2 3 3 3 4 3 4 2.5 7.75
16 100 54 2 2 3 2 3 2 2 2 4 5 2.5 6.75
17 100 5 2 2 2 2 3 2 2 2 2 2 2.5 5.25
18 100 93 4 5 5 6 5 6 5 5 5 5 2.5 12.75
19 100 40 2 2 3 2 3 3 3 4 2 2 2.5 6.50
20 100 96 7 6 8 5 6 6 7 4 4 4 2.5 14.25
21 100 41 2 3 2 2 2 2 5 3 2 2 2.5 6.25
22 100 11 3 2 2 2 3 2 3 3 2 2 2.5 6.00
23 100 95 6 7 5 7 5 6 4 5 7 4 2.5 14.00
24 100 99 6 5 8 4 5 6 6 5 8 7 2.5 14.50
25 100 96 7 5 5 7 4 6 4 5 5 7 2.5 13.75
26 100 92 6 4 5 7 5 5 5 5 5 6 2.5 13.25
27 100 3 2 2 2 2 2 2 2 2 2 2 2.5 5.00
28 100 2 2 2 2 2 2 2 2 2 2 2 2.5 5.00
29 100 4 2 2 2 2 2 2 2 2 2 2 2.5 5.00
30 100 87 4 4 3 4 4 5 4 3 2 3 25 9.00
31 100 50 2 2 4 2 2 3 3 2 2 3 2.5 6.25
32 100 83 4 4 4 4 5 5 5 4 4 3 2.5 10.50
33 100 6 2 2 2 2 2 2 2 2 2 2 2.5 5.00
34 100 92 6 4 6 5 4 6 4 4 4 6 2.5 12.25
35 100 91 5 4 6 6 5 4 6 6 8 5 25 13.75

Technician Note: If there are any germinated spores in the replicate, scan the slide to measure 10 lengths if possible (regardless of number germinated). ISTREP
O
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Macrocystis Germination and Germ Tube Growth Test

Nautilus Environmental - San Diego

Start Date: 1-Aug-17 Species: Macrocystis pyrifera Test ID: 170801mprt
End Date: 3-Aug-17 Protocol: EPA/600/R-95/136 (1995 West Coast Manual) Sample Source: Internal
Sample Station: CuCl,
Random Number Number . . Calibration | Mean Tube
Number Counted | Germinated Tube Length Measurements (micrometer units) Factor Length (um)

1 100 91 ] H 3 & ) H 2 53 S 5 2.5 #DIV/0!
2 100 H H i S S & 7 7 S y Y i #DIV/O!
3 100 2% Y H ~ E 7 L L ¥ Y o #DIV/0!
4 100 q2 7 5 S 7 H 5 5 S S s #DIV/O!
5 100 Is) 32 2 z z z 7 2 Z 2_ —Z_ #DIV/0!
6 100 R0 2 4 3 u = 4 Y Z Y 3 #DIV/0!
7 100 3| A l - 3 H 3 = A Y »i #DIV/O!
8 100 13 2. e — 3 =z Z - = z = #DIV/0!
9 100 EE B q & @ < 5 7 7 5 > #DIV/0!
10 100 14 7 2 3 2. 2 3 7 2 2 2z #DIV/0!
11 100 BT b 7 5 5 5 - & 5 5 S #DIV/0!
12 100 5% 5 H A S S 3 4 5 5 = #DIV/0!
13 100 3 2 2 2 2 =3 = = > = 2 #DIV/0!
14 100 ag 5 g A - A b 4 35 H & #DIV/0!
15 100 53 2 S 2 2 2 = 2 4 3 Y #DIV/0!
16 100 Wi 2 7 3 7 £ 7 Z 2 Y = #DIV/0!
17 100 5 2 7 2 . zZ 3 2 2 2 2 = #DIV/0!
18 100 a3 o 5 S b 5 & 5 S 5 = #DIV/0!
19 100 o 2 7 3 2 % 3 3 L =z 2 #DIV/0!
20 100 de -7 & & S G e 7 ) Y H #DIV/0!
21 100 U 7 = 2 Z 7 7 5 3 2 zZ #DIV/0!
22 100 1t 3 z Z 2 3 7 z 3 2 Z. #DIV/Q!
23 100 g ; 7 5 7 [ G i = - Y #DIV/O!
24 100 93 & S © 4 S G 2 S = - #DIV/O!
25 100 qe D) < S i 2 A Y < S -7 #DIV/0!
26 100 42 C Y 5 7 5 = S < S 3 #DIV/0!
27 100 3 2 > 2 z Z 2 z z 2 z_ #DIV/0!
28 100 7 7 7 = a Z 7 Z_ Z — 2 #DIV/0!
29 100 [T 7 2 2 2 Zz_ = 7 2 7 > #DIV/0!
30 100 &7 J Y 3 U 5 S “ = Z = #DIV/0!
31 100 go 2 Z ) Z 2 2 =3 Z =z = #DIV/0!
32 100 3 1 4 H 4 5 5 5 Y 4 3 #DIV/0!
33 100 A z 2z 2 2z 2 2 7 7 2 z #DIV/0!
34 100 qaz A H & S Y A Y 0 B A #DIV/0!
35 100 91 ) [ ¢ A S o A ‘ 3 S ~ #DIV/0!

Technician Note: If there are any germinated spores in the replicate, scan the slide to measure 10 lengths if possible (

QC Check: 4+ @Ng( 7

- o7
Final Review: 7> 3%{//* 7

regardless of number germinated).

Analyst:




CETIS Test Data Worksheet

Report Date: 29 Jul-17 11:31 (p 1 of 1)
Test Code: 02-2688-6311/170801mprt

Macrocystis Germination and Germ Tube Growth Test

Nautilus Environmental (CA)

Start Date: 01 Aug-17 Species: Macrocystis pyrifera Sample Code:  170801mprt
End Date: 03 Aug-17 Protocol: EPA/600/R-95/136 (1995) Sample Source: Reference Toxicant
Sample Date: 01 Aug-17 Material: Copper chloride Sample Station: Copper Chloride
C-ug/L Code| Rep | Pos | #Counted | # Germinated | Mean Length | CalFactor Notes
0 LC | 1 34
0 Lc | 2 23
0 LC 3 35
0 LC 4 24
0 LC 5 4
10 1 2
10 2 26
10 3 | 20
10 4 25
10 5 9
32 1 11
32 2 18
32 3 | 14 i
32 4 3
32 5 1
100 1 7
100 2 12
100 3 | 32
100 4 30
100 5 6
180 1 16
180 2 19
- 180 3 | 31
180 4 | 21
180 5 15
320 1 27
320 2 5
320 3 10
320 4 22
320 5 8
560 1 29
560 2 13
560 3 83|
560 4 | 17 )
560 5 | 28

000-089-187-5

CETIS™ v1.8.7.20

Analyst:___“& QA _&l&’/
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Marine Chronic Bioassay Water Quality Measurements

Client : Internal Test Species: Macrocystis pyrifera
Sample ID: CuCl, Start Date/Time: 8/1/2017 \ 3 30
Test No.: 170801mprt End Date/Time: 8/3/2017 /[, %‘5’

/KL//.

Dilution calcs. (final volume 250 mL):

Dilutions made by:

Conc. pg/L 10 32 100 180 320 560
Vol. Cu stock added (mL) : .9 % 9.5 T 1.8 L.
Cu Stock Conc. (ug/L) | / ~HO \C«/we e I ) C(é“‘,' O
Analyst: (/‘L_‘L Analyst: '%Zfr
Concentration Initial Readings l Final Readings
DO H Salini Temperature DO pH Salinity Temperature
(kalL) (mglL) (Uzits) (Ppt)ty l()"C) (mgiL) (units) (ppt) ?"C)
Lab Control *’7% %\]O 3%.6 \62 84.,) 7.9¢ 23.4 1\,\[3
10 6.0 |15 5.4 |40 |g4 [7.9% | 33.S |14,
32 3.0 171227 |[\Wo 87 7497 [33.9]14.)
100 79 |3 (335 1h0 |85 ]800 333 |15
180 %.0 %,\% 33.3 H”O 3.0 7.4 7 33.6 ‘ 5.7
320 0 %19 |32.9 W40 |g ¢ |79 |z32 |\S.S
560 9.0 317 |23.6 | IMO|3Y |796 | 3.9 |60
Comments:

Qc check: (A )] (7

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

Final Review: %’S/fgf Ll[




Marine Chronic Bioassay Kelp Spore Germination & Growth Worksheet

Client: Tn f—éﬂﬂéﬂ Start Date/Time: ~ 8/1/2017 [ {$ 3 &
TestNo.. | 10DO] m p}/‘f/ End Date/Time:  8/3/2017 [ 2 L)
Tech. Initials: H& Test Species: Macrocystis pyrifera

Date Collected: @"% 7/%\( l/]

Kelp Collectors: MY
Collection Location: 4. Lomew
Time of Initial Rinsing and Dessication : CYS/O ///ii O 6]}5
Time of Rinsing and Transfer to Release Beaker: T B A ‘q\g(j
Conditions of Zoospore Density and Motility: =B deal de i)y and R e, e\ \N/
A = X { " v
Time of Blade Removal From Release Beaker: B/ LSl b
T T
Density Counts (target = 90): A\ XS 2ol ZoT ay [ Mean: \ﬂ@ . g

Mean \qb‘% *10,000 =}, 4% coO© spores/ml (density of spore release)

If spore release = 900,000 spores/ml: Inoculate with 0.25 ml

If spore release > 900,000 spores/mi: Calculate a dilution factor, x, create a new spore stock of 900,000 spores/ml and inocutate with 0.25 m.

To calculate the dilution factor:

Density of spore release |, 4% OCO v 025ml = ez, o0 spores = Q,\\c\(x) dil.factor
)

1 container 225000  SPores -1.0 partspore stock Sl
! A A pari(s) seawater ‘gﬁ{%mL

If spore release < 900,000 spores/mi: The volume added should not exceed 0.5 ml. (This volume exceeds the EPA and MBP required volume
of no greater than 1% of the total test solution volume. However, it may sometimes be necessary to exceed the 0.3 ml requirement in order to
achieve the desired spore density.

Time of inoculation: \ SgO Amount inoculated: C) 2.5

Location in Environmental Chamber (All replicates in each test must be on the same shélf;
do not split up tests among shelves):

Measured Light Intensity Range Random Number N

Shelf number (must be between 160 and 240 ft-c) Range 24-hour germination check
1 WS Ve 209 \ Vo 25 QC dish # % germ.
2 \ a5
3
4
5 '
6 g Ve Dol DA \obs

Timers Checked? | Should be on 16:8 light:dark cycle [initials: {7
|
Comments: At A\E %/1/( -

QC Check: C/H %{ (0/17 Final Review: Af/ 8€ 8’{ ]'7

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



Red Abalone



CETIS Summary Report Report Date: 18 Aug-17 12:44 (p 1 of 1)
Test Code: 170801hrdv | 06-0143-6965

Red Abalone Larval Development Test Nautilus Environmental (CA)
Batch ID: 19-6769-3093 Test Type: Development Analyst:

Start Date: 01 Aug-17 15:45 Protocol: EPA/600/R-95/136 (1995) Diluent: Filtered Natural Seawater

Ending Date: 03 Aug-17 17:10 Species:  Haliotis rufescens Brine: Not Applicable

Duration: 49h Source: American Abalone Age:

Sample ID: 18-0020-1763 Code: 170801hrdv Client: Internal

Sample Date: 01 Aug-17 Material:  Zinc sulfate Project:

Receive Date: 01 Aug-17 Source: Reference Toxicant

Sample Age: 16h Station:  Zinc sulfate

Comparison Summary

Analysis ID  Endpoint NOEL LOEL TOEL PMSD TU Method

20-8851-4985 Development Rate 32 56 42.33 5.37% Bonferroni Adj t Test

Point Estimate Summary

Analysis ID Endpoint Level pg/L 95% LCL 95% UCL TU Method

02-4005-1366 Development Rate EC50 65.48 64.08 66.91 Spearman-Karber

Test Acceptability

Analysis ID  Endpoint Attribute Test Stat TAC Limits Overlap Decision

02-4005-1366 Development Rate Control Resp 0.91 0.8-NL Yes Passes Acceptability Criteria
20-8851-4985 Development Rate Control Resp 0.91 0.8 - NL Yes Passes Acceptability Criteria
20-8851-4985 Development Rate NOEL 32 NL - 56 No Passes Acceptability Criteria
20-8851-4985 Development Rate PMSD 0.05368 NL-0.2 No Passes Acceptability Criteria
Development Rate Summary

C-pg/L Control Type  Count Mean 95% LCL 95% UCL Min Max Std Err  Std Dev CV% %Effect
0 Lab Control 5 0.91 0.8627 0.9573 0.87 0.97 0.01703 0.03808 4.18% 0.0%

10 4 0.99 0.9582 1 0.96 1 0.01 0.02 2.02% -8.79%
18 5 1 1 1 1 1 0 0 0.0% -9.89%
32 4 0.9975 0.9895 1 0.99 1 0.0025 0.005 0.5% -9.62%
56 5 0.746 0.6887 0.8033 0.69 0.8 0.02064 0.04615 6.19% 18.02%
100 5 0 0 0 0 0 0 0 100.0%
Development Rate Detail

C-pg/L Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

0 Lab Control 0.87 0.97 0.89 0.92 0.9

10 1 @ 0.96 1 1

18 1 1 1 1 1

32 1 0.99 1 @, 1

56 0.78 0.8 0.69 0.75 0.71

100 0 0 0 0 0

@ etieals mowed Jpom eatichicd M\aﬁﬁg i< e Yo sugpeated  Contan indtion

of et ale.
~ M\A,%g <.

000-089-187-5

CETIS™ v1.8.7.20
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CETIS Analytical Report Report Date: 18 Aug-17 12:44 (p 1 of 2)
Test Code: 170801hrdv | 06-0143-6965
Red Abalone Larval Development Test Nautilus Environmental (CA)
Analysis ID:  20-8851-4985 Endpoint: Development Rate CETIS Version: CETISv1.8.7
Analyzed: 18 Aug-17 12:44 Analysis: Parametric-Multiple Comparison Official Results: Yes
Data Transform Zeta Alt Hyp Trials Seed PMSD NOEL LOEL TOEL TU
Angular (Corrected) NA C>T NA NA 5.37% 32 56 42.33
Bonferroni Adj t Test
Control vs C-pg/L Test Stat Critical MSD DF P-Value P-Type Decision(a:5%)
Lab Control 10 -5.769 2.445 0.089 7 1.0000 CDF Non-Significant Effect
18 -7.221 2.445 0.084 8 1.0000 CDF Non-Significant Effect
32 -6.463 2.445 0.089 7 1.0000 CDF Non-Significant Effect
56 6.671 2.445 0.084 8 <0.0001 CDF Significant Effect
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision(a:5%)
Between 0.8145197 0.2036299 4 69.11 <0.0001  Significant Effect
Error 0.05303505 0.002946392 18
Total 0.8675548 22
Distributional Tests
Attribute Test Test Stat Critical P-Value Decision(a:1%)
Variances Mod Levene Equality of Variance 1.347 4.893 0.2984 Equal Variances
Variances Levene Equality of Variance 3.267 4.579 0.0352 Equal Variances
Distribution Shapiro-Wilk W Normality 0.9553 0.88 0.3754 Normal Distribution
Development Rate Summary
C-ug/L Control Type  Count Mean 95% LCL 95% UCL Median  Min ax Std Err CV% %Effect
0 Lab Control 5 0.91 0.8627 0.9573 0.9 0.87 0.97 0.01703  4.18% 0.0%
10 4 0.99 0.9582 1 1 0.96 1 0.01 2.02% -8.79%
18 5 1 1 1 1 1 1 0 0.0% -9.89%
32 4 0.9975 0.9895 1 1 0.99 1 0.0025 0.5% -9.62%
56 5 0.746 0.6887 0.8033 0.75 0.69 0.8 0.02064 6.19% 18.02%
100 5 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 5 1.273 1.179 1.366 1.249 1.202 1.397 0.03367  5.92% 0.0%
10 4 1.483 1.363 1.603 1.521 1.369 1.521 0.03783 5.1% -16.5%
18 5 1.521 1.521 1.521 1.521 1.521 1.521 0 0.0% -19.47%
32 4 1.508 1.468 1.548 1.521 1.471 1.521 0.01254  1.66% -18.49%
56 5 1.044 0.9779 1.11 1.047 0.9803 1.107 0.02377  5.09% 17.99%
100 5 0.05002 0.05001 0.05003 0.05002 0.05002 0.05002 O 0.0% 96.07%

000-089-187-4
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CETIS Analytical Report Report Date: 18 Aug-17 12:44 (p 2 of 2)
Test Code: 170801hrdv | 06-0143-6965

Red Abalone Larval Development Test Nautilus Environmental (CA)

Analysis ID:  20-8851-4985 Endpoint: Development Rate CETIS Version: CETISv1.8.7
Analyzed: 18 Aug-17 12:44 Analysis: Parametric-Multiple Comparison Official Results: Yes
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CETIS Analytical Report

Report Date:
Test Code:

18 Aug-17 12:44 (p 1 of 1)
170801hrdv | 06-0143-6965

Red Abalone Larval Development Test

Nautilus Environmental (CA)
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00C

Analysis ID:  02-4005-1366 Endpoint: Development Rate CETIS Version: CETISv1.8.7

Analyzed: 18 Aug-17 12:44 Analysis: Untrimmed Spearman-Karber Official Results: Yes

Spearman-Kérber Estimates

Threshold Option Threshold Trim Mu Sigma EC50 95% LCL 95% UCL

Control Threshold 0.09 0.00% 1.816 0.004687 65.48 64.08 66.91

Development Rate Summary Calculated Variate(A/B)

C-ug/L Control Type Count Mean Min Max StdErr Std Dev CV% %Effect A B

0 Lab Control 5 0.91 0.87 0.97 0.01703 0.03808 4.18% 0.0% 455 500
10 4 0.99 0.96 1 0.01 0.02 2.02% -8.79% 396 400
18 5 1 1 1 0 0 0.0% -9.89% 500 500
32 4 0.9975 0.99 1 0.0025 0.005001 0.5% -9.62% 399 400
56 5 0.746 0.69 0.8 0.02064 0.04615 6.19% 18.02% 373 500
100 5 0 0 0 0 0 100.0% O 500
Graphics
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CETIS QC Plot Report Date: 18 Aug-17 12:45 ( 1 of 1)
Red Abalone Larval Development Test Nautilus Environmental (CA)
Test Type: Development Organism: Haliotis rufescens (Red Abalone) Material: Zinc sulfate
Protocol: EPA/600/R-95/136 (1995) Endpoint: Development Rate Source: Reference Toxicant-REF

Red Abalone Larval Development Test
100+
] +3s
90 /\———\___———\\/o——
f +25
80
704
ol ]
% 60 Mean
2 7 1~
£ 50 hd
A Gy Y
~ ]
2 404
& ] -2s
%) B
g 30 /\/\”/’\//\/IN—_’I_A
E -3s
ZOT/V\/\/—f

g 2 o7 5 5 & L4 LU T e
T8 2 5 ¥ &2 |8 8% 8 838 v 9@ & o @949 8 9 % 4 9z
Mean 59.55 Count: 20 -2s Warning Limit: 35.65 -3s Action Limit: 23.7
Sigma: 11.95 CV: 20.10% +2s Warning Limit: 83.45 +3s Action Limit: 95.4

Quality Control Data

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

1 2016 Nov 23 16:55 46.4 -13.15 -1.101 09-1197-4975 06-3749-2848

2 30 12:35 65.77 6.216 0.5202 16-3146-7849  11-5780-9274

3 Dec 16 14:50 52.93 -6.624 -0.5543 13-5901-1259  21-3939-0170

4 17 14:55 6062 1.072 0.08974 05-8183-6143  13-1248-5784

5 23 20:10 43.95 -15.6 -1.305 13-9031-3483  05-2821-8870

6 2017 Jan 10 14:.05 6245 2.902 0.2428 05-5742-7911  03-8072-0152

7 20 17:05 65.42 5.869 0.4911 16-3166-0168 19-3982-1175

8 24 15:.00 47.38 -12.17 -1.019 10-5507-5483  21-4360-4663

9 26 15:30 44.77 -14.78 -1.237 07-4316-0753  13-9449-0905

10 Feb 3 17:30 41.18 -18.37 -1.537 02-8512-8519  20-8356-8238

11 15 17:.30 80.48 20.93 1.751 13-1931-5239  03-7815-1191

12 22 1410 75.44 15.89 1.33 10-3726-2603  14-1158-5794

13 28 16:10 44.31 -15.24 -1.276 01-3176-6469  05-3972-7768

14 Mar 13 1655 69.6 10.05 0.8413 05-8123-4634 17-7007-3585

15 Apr 13 14:15 7173 12.18 1.019 02-4909-2500 04-3835-8646

16 25 15:55 5449 -5.056 -0.4231 16-4476-4938  11-3914-9966

17 May 2 14:35 64.32 4.773 0.3994 17-5211-8295  02-6927-6107

18 16 15:30 59.28 -0.2746  -0.02298 05-3936-7383  00-2778-9377

19 Jun 14 14:35 73.04 13.49 1.129 18-8173-5865 16-3315-4643

20 21 15:20 67.38 7.833 0.6555 00-8809-0319  18-7888-3877

21 Aug 1 15:45 65.48 5.929 0.4962 06-0143-6965 02-4005-1366

000-089-187-4 CETIS™ v1.8.7.20 Analyst: :AC QA:W éjzﬁﬂ




CETIS Test Data Worksheet Report Date: 29 Jul-1711:20 (p 1 of 1)

Test Code: 06-0143-6965/170801hrdv
Red Abalone Larval Development Test Nautilus Environmental (CA)
Start Date: 01 Aug-17 Species: Haliotis rufescens Sample Code:  170801hrdv
End Date: 03 Aug-17 Protocol: EPA/600/R-95/136 (1995) Sample Source: Reference Toxicant
Sample Date: 01 Aug-17 Material: Zinc sulfate Sample Station: Zinc sulfate
C-pg/L Code| Rep | Pos | # Counted | # Normal { \ Notes
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CETIS Test Data Worksheet

Report Date: 29 Jul-17 11:20 (p 1 of 1)
Test Code: 06-0143-6965/170801hrdv

Red Abalone Larval Development Test

Nautilus Environmental (CA)

Start Date:
End Date:

01 Aug-17
03 Aug-17

Species:

Haliotis rufescens

Protocol: EPA/600/R-95/136 (1995)

Sample Code: 170801hrdv
Sample Source: Reference Toxicant

Sample Date: 01 Aug-17 Material: Zinc sulfate Sample Station: Zinc sulfate
C-pg/L Code| Rep | Pos | # Counted | # Normal Notes
O LT 00 | 4F | RH _08)iz)it
0 Lc | 2 | 21
0 LC | 3 | 22
0 LC 4 23
0 LcC | 5 | 18
0 |t lieo | 99 W ¢ 8jeasy
10 2 | 24
10 3 |19
10 4 3
10 5 | 27
8 S ljoe | e | KW ek jpaliz
18 2 | 5 L
18 3 | 28
18 4 | 26
18 5 | 30
2 Lol 1o00 | 98| RH C8)3)e
32 2 | 15
32 301
32 4 | 29
32 5 2
% Ll jeo |38 | R OShP)i7
56 2 14
56 3 | 10
56 4 1
56 5 9
100 " Blree | ©  RH o837
100 2 | 17
100 3 |13
100 4 8
100 5 | 20

000-089-187-5

CETIS™ v1.8.7.20
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Marine Chronic Bioassay Water Quality Measurements

Client: Internal Test Species: Haliotis rufescens
Sample ID: ZnSC, Start Date/Time: 8/1/2017 ﬁ\wjﬁsj;
Test ID: 170801hrdv End Date/Time: 8/3/2017 j<#/&»
Concentration Salinity Temperature Dissolved Oxygen pH
(ug/L) (ppt) (°C) (mg/L) (pH units)
0 24 48 0 24 48 0 24 48 0 24 48
Lab Control =237 257|233 A W IRy ,0 |20 %09 | $9.06 |70
10 334 247|342 | IG5 |15 | 9% (8] 20 | Zr [3.07 [Fo)
18 ZH5 A |345]343 | 4B 4.5 (194 |8 |8l & | Fi1=|808 |Foi
32 240 342|293 | 1A | ive |15 |1.X gl | | 808 g0
56 24 0|34, 2]349.3 | NHS|I4S5 |45 | qa |8/ JTi | R4 [B0F |3,
100 D324, 0 342 | 1S [ iy5 [t | )9 g2 |8z | %4 |20% RO
S
0 24 48 Dilution calcs. (final volumeﬁﬁﬁg‘%:
Technician Initials: WQ Readings:| 10 e 2\ Conc. 10 18 32 56 100
Dilutions made by:| &4 Vol. Zn o1 o2 oS | 0.9 jod LSS
stock (mL):
Zn Stock Concentration (ug/L): [U.300
L
Comments: 0 hrs@ e ay g/
24 hrs: ~ ’ K
48 hrs:
QC Check: VA® 3 717 Final Review: p&7 g’[;z}m

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




Marine Chronic Bioassay Abalone Embryo-Larval Development

Client: ! ﬂvl@/( @ ﬂ Test Species: Haliotis rufescens
Sample ID: e, Start DatelTime: 812017 |9
Test No.: VIOENT hr O’L\/ End Date/Time: 8/3/2017 f7 )0

Animal Source/Date Received: «P(\(Y\\Q;yi\{(w\ M\W *”")/\_h Y’}\()

Number of abalone and condition upon receipt/holding:

Males: L:h ‘Q@i}(g
5

Females: U\ . WQQQ
)

iiales: Females:
Tris & peroxide addition time L2 00 1 VOO0
Spawn time [ 15 iy ce
Number of spawners 'Li %
Condition of spawn (light, moderate, heavy) i\m\/\/\ W\@\g\@’ﬁ?@/
Fertilization time “’)l ‘4"5’ 6

Embryo counts (per 0.5 mi)
1 150
2 2\ Y
3 197
Mean \Gl ¢§<

Time of test Initiation: IQ;LICS 43 hr. QC fZ? 2
v

Technician Initials: f\“’D

Comments:

QC Check: ‘P\( %ﬁ §ﬁ7 Final Review: W (g/?«?’““)

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



Appendix E

Qualifier Codes



Q1 -

Q2 -
Q3 -

Q4 -
Q5 -
Q6 -
Q7 -
Q8 -
Qo9 -
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 or ganisms r eceived ata temperature greater than 3°C ou tside t he r ecommended t est
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. O rganisms
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. H owever, duet o age -specific pr otocol r equirements and/ or s ample ho Iding t ime
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.

Updated: 6/30/15



