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EXECUTIVE SUMMARY

CHRONIC TOXICITY TESTING
CARLSBAD DESALINATION PLANT — OCTOBER 2017

ORDER NO. R9-2006-0065; NPDES NO. CA0109223

Sampling Date: October 11, 2017
Test Date: October 12, 2017
Sample IDs: M-001 Brine Effluent, ERI Brine, Brine Pit, Train 4,

and PT Filter EFF

M-001
Effluent Limitation: 16.5 TU.

Results Summary:

Bioassay Type: M-001 Effluent Test Effluent Limitation Met?
Results (Yes/No)
NOEC TUc
Echinoderm Fertilization Yes
6.06 16.5




TOXICITY SUMMARY REPORT Client: IDE Americas, Inc.
Test ID: 1710-S040 and 1710-S042 to S045 Sample Collection Date: October 11, 2017

INTRODUCTION

A 24-hour composite discharge sample was collected in October 2017 for the Poseidon Resources
(Channelside) LLC, Carlsbad Desalination Project (CDP) for weekly chronic toxicity monitoring purposes. Due
to effects observed in a sample collected and tested for monthly monitoring purposes on May 04, 2017 from
the CDP discharge monitoring point (M-001), accelerated monitoring was triggered according to the permit
that was adopted in 2006 (Order No. R9-2006-0065). Additional samples collected throughout the facility
were also tested for comparison purposes. Bioassay testing was conducted at the Nautilus Environmental
(Nautilus) laboratory in San Diego, California on October 12, 2017 wusing the purple urchin
(Strongylocentrotus purpuratus) chronic fertilization test.

MATERIALS AND METHODS

Sample collection was performed by IDE Americas, Inc. (IDE) personnel, and the samples were hand
delivered to Nautilus the day of sample collection. Following arrival at Nautilus, an aliquot of each sample
was poured off and the following water quality parameters were measured: pH, dissolved oxygen (DO),
temperature, salinity, alkalinity, and total chlorine. A summary of the sample collection and receipt
information is provided in Table 1, and water quality parameters measured upon receipt at Nautilus are
presented in Table 2. Testing was conducted in accordance with the protocol described in USEPA 1995, and
the methods are summarized in Table 3.

Table 1. Sample Information

Client/Project: IDE Americas, Inc./ Carlsbad Desalination Plant
Monitoring Period: October 2017

Sample ID: 1. M-001, brine effluent (screening and weekly accelerated chronic
monitoring)?®

ERI Brine

Brine Pit

PT Filter EFF

Train 4

10/11/17, 08:00
10/11/17, 08:00
10/11/17, 08:00
10/11/17, 08:00
10/11/17, 08:00

Sample Receipt Date, Time: 10/11/17, 12:32

Sample Collection Date, Time:

TPONE O EN

Sampling Method: 24-hour Composite

2 An M-001 weekly sample was also collected on 10/10/17 and submitted for testing on 10/11/17. However, due to a scheduling
miscommunication, that sample was tested out of holding time and therefore results are not reported.
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TOXICITY SUMMARY REPORT Client: IDE Americas, Inc.
Test ID: 1710-S040 and 1710-S042 to S045 Sample Collection Date: October 11, 2017

Table 2. Water Quality Measurements upon Sample Receipt

sample ID pH DO Temp Salinity Alkalinity Total Chlorine
(mg/L) (°C) (ppt) (mg/L as CaCOs) (mg/L)
M-001 7.89 7.4 3.5 59.0 194 <0.02
ERI Brine 7.36 7.6 3.5 68.4 200 <0.02
Brine Pit 7.07 8.3 2.1 22.2 82 0.02
PT Filter EFF 7.18 8.6 4.5 33.9 158 <0.02
Train 4 7.43 6.7 2.8 69.2 210 <0.02

Statistical analyses were conducted using EPA 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 lab control. Results were used to calculate the No Observed Effect Concentration (NOEC)
and chronic toxic unit (TUc) values.

In addition to EPA flowchart statistical methods, the results were also analyzed using the USEPA’s Test of
Significant Toxicity (TST) approach specified in National Pollution 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 the M-001 effluent 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.
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TOXICITY SUMMARY REPORT

Client: IDE Americas, Inc.

Test ID: 1710-S040 and 1710-S042 to S045 Sample Collection Date: October 11, 2017

Table 3. Echinoderm Fertilization Chronic Bioassay Specifications

Test Period:
Test Organism:
Test Organism Source:

Lab Control/Dilution Water:

Additional Control:

Test Concentrations:

Number of Replicates, Organisms
per Replicate:

Test Chamber Type, Volume per
Replicate:

Protocol Used:
Test Type:
Acceptability Criteria:

Reference Toxicant Testing:

Statistical Analysis Software:

10/12/17, 14:55 through 15:35
Strongylocentrotus purpuratus (purple sea urchin)
Field-collected off Point Loma in San Diego, CA

Natural seawater (source: Scripps Institution of Oceanography (S10) inlet),
3442 parts per thousand (ppt); 20-um filtered.

High Salinity Control (HSC) — seawater with Nautilus hypersaline brine
added to match the 15 percent concentration of the sample with the
highest salinity; tested to evaluate potential adverse effects due to
elevated salinity alone.

2.5, 5.0, 6.06, 10, and 15 percent unadjusted M-001 sample, lab control.
The same dilution series was also tested with the other samples. The 40
ppt adjusted M-001 sample was not tested (see QA section).

5 replicates, 2000 eggs per replicate. Sperm to egg ratio determined
before each test with a preliminary rangefinding test.

Glass scintillation vial containing 10 mL of test solution

EPA/600/R-95/136, 1995 West Coast Marine Chronic

Fertilization; 20-min sperm exposure to effluent followed by a 20-min egg
fertilization period

Mean fertilization 270% in the control, and percent minimum significant
difference (PMSD) value <25%

Copper chloride

CETIS™, version 1.8.7.20

Nautilus Environmental



TOXICITY SUMMARY REPORT Client: IDE Americas, Inc.
Test ID: 1710-S040 and 1710-S042 to S045 Sample Collection Date: October 11, 2017

RESULTS

Statistical results for urchin fertilization toxicity tests for all samples are summarized in Table 4. Detailed test
results are summarized in Tables 5, 6, and 7. Raw test data and full statistical analyses can be found in
Appendix A. Sample receipt information and a copy of the chain-of-custody form are in Appendices B and C,
respectively.

There was a statistically significant decrease in fertilization rate observed in the 10 and 15 percent test
concentrations of the unadjusted M-001 sample compared to the lab control, resulting in a NOEC of 6.06
percent effluent and a TUc of 16.5 (Table 5). This meets the maximum daily permit effluent limitation of 16.5
TUc. The 6.06 percent concentration (IWC) resulted in a 2.7 percent effect compared to the lab control,
which was not statistically significant according to the TST calculation.

The ERI Brine test did not result in a statistically significant decrease in fertilization rate to any sample
concentration tested when compared to the lab control (Table 6). No significant reduction was observed at
the 6.06 percent effluent concentration, and the NOEC is reported as 15 percent effluent and the TU. is less
than 6.67. The Brine Pit sample resulted in statistically significant decreases in fertilization rate at the 5,
6.06, 10, and 15 percent concentrations, with a NOEC of 2.5 and a TU¢ equal to 40. There was a 21 percent
effect in the 6.06 percent Brine Pit sample concentration relative to the lab control, which passes according
to the TST.

The PT Filter EFF and Train 4 samples resulted in no statistically significant effects for any of the
concentrations tested, resulting in a NOEC of 15 percent and a TUc less than 6.67 for both samples. A high
salinity control was tested to match the salinity of the 15 percent concentration of the Train 4 sample
(highest salinity sample) for comparison purposes. The high salinity control resulted in a fertilization rate of
88.4 percent, indicating that decreases in fertilization rate observed in the sample concentrations were not
likely attributable to elevated salinity. (Table 7).

Table 4. Statistical Results for Urchin Fertilization Testing

sample 1D NOEC LOEC ECRS TUcvalue |TST Result Epf“;:';if”att
P (% sample) | (% sample) | (26 sample) | (toxic units) | (Pass/Fail) 6.06%
M-001
(unadjusted) 6.06 10 >15 16.5 Pass 2.7
ERI Brine 15 >15 >15 <6.67 Pass -4.8
Brine Pit 2.5 5 >15 40 Pass 21
PT Filter EFF 15 >15 >15 <6.67 Pass 6.4
Train 4 15 >15 >15 <6.67 Pass -4.4

NOEC = No Observed Effect Concentration

LOEC = Lowest Observed Effect Concentration

ECso = Concentration expected to cause an adverse effect to 50 percent of the test organisms

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.
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TOXICITY SUMMARY REPORT Client: IDE Americas, Inc.
Test ID: 1710-S040 and 1710-S042 to S045 Sample Collection Date: October 11, 2017

Table 5. Detailed Results of Urchin Fertilization Testing for the M-001 Sample

Test Concentration M-001 Unadjusted Sample
(% Sample) Salinity (ppt) Mean Percent Fertilization

Lab Control 33.8 90.0

2.5 34.5 91.6

5.0 35.2 86.8

6.06 35.4 87.6

10 36.4 74.6*

15 37.6 75.6*

*An asterisk indicates a statistically significant decrease compared to the lab control using the standard USEPA flowchart statistical
method (EPA 1995).

Table 6. Detailed Results of Urchin Fertilization Testing for the ERI Brine and Brine Pit Samples

Test ERI Brine Brine Pit
Concentration | gy injty Mean Percent Salinity Mean Percent
(% Sample) (ppt) Fertilization (ppt) Fertilization
Lab Control 33.7 87.4 33.6 86.0

2.5 34.7 90.8 33.5 86.0
5.0 35.3 88.8 33.3 74.6*
6.06 35.8 91.6 33.2 68.2*
10 37.0 89.4 32.6 63.6*
15 38.6 88.6 32.0 52.8*

*An asterisk indicates a statistically significant decrease compared to the lab control using the standard USEPA flowchart statistical
method (EPA 1995).

Table 7. Detailed Results of Urchin Fertilization Testing for the PT Filter EFF and Train 4
Samples

. PT Filter EFF Train 4
Test Concentration
(% Sample) Salinity Mean Percent Salinity Mean Percent
(ppt) Fertilization (ppt) Fertilization
Lab Control 33.6 84.8 33.7 88.4
High Salinity Control -- -- 39.3 85.8
2.5 33.7 78.6 34.9 89.4
5.0 33.9 81.0 35.7 89.4
6.06 33.9 79.4 36.1 89.6
10 33.9 85.8 37.5 89.2
15 33.8 82.6 39.3 83.8

*An asterisk indicates a statistically significant decrease compared to the lab control using the standard USEPA flowchart statistical
method (EPA 1995).
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TOXICITY SUMMARY REPORT Client: IDE Americas, Inc.
Test ID: 1710-S040 and 1710-S042 to S045 Sample Collection Date: October 11, 2017

QUALITY ASSURANCE

The samples were received on the same day as collection. All samples with results included in this report
were tested on 10/12 within the allowable holding time of 36 hours (see description below for M-001 sample
collected on 10/10). 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 alpha levels were used for statistical analyses
according to the TST Implementation Document guidelines (USEPA 2010).

An M-001 sample was also collected on 10/10/17 for weekly accelerated unadjusted and 40 ppt adjusted
testing, and was submitted for testing on 10/11/17. However, due to a scheduling miscommunication, that
sample was tested on 10/12/17 out of holding time and therefore results are not reported. The M-001
sample collected on 10/11/17 with the facility screening samples will serve as the weekly compliance sample
tested without 40 ppt adjustment. The M-001 sample has historically been tested following adjustment to 40
ppt for additional information in order to replicate sample adjustment allowable in the permit for acute
testing to reflect maximum salinity concentrations in the effluent prior to discharge to the ocean (i.e., the
maximum daily average salinity concentration limit for the combined Encina Power Station Discharge (EPS)
and CDP discharges.

Results for the concurrent reference toxicant test used to monitor laboratory performance and test organism
sensitivity are summarized in Table 8 and presented in full in Appendix D. The reference toxicant test met
all test acceptability criteria. The median effect concentration (ECso value) was within two standard
deviations (SD) of the historical mean, indicating typical test organism sensitivity to copper. A list of qualifier
codes used on bench datasheets can be found in Appendix E.

Table 8. Reference Toxicant Test Results

ECso Historical Mean cV
Test Species Endpoint ECso =2 SD
L Copper %
(ng/L Copper) (g/L Copper) (%0)
Purple Urchin Fertilization 60.2 49.5 + 30.5 30.9

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

Nautilus Environmental 7



TOXICITY SUMMARY REPORT Client: IDE Americas, Inc.
Test ID: 1710-S040 and 1710-S042 to S045 Sample Collection Date: October 11, 2017
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Appendix A

Test Data and Statistical Analyses



M-001 Unadjusted



CETIS Summary Report Report Date: 19 Oct-17 08:47 (p 1 of 1)
Test Code: 1710-S040| 12-6199-0123

Echinoid Sperm Cell Fertilization Test 15C Nautilus Environmental (CA)
Batch ID: 18-5047-9666 Test Type: Fertilization Analyst:

Start Date: 12 Oct-17 14:55 Protocol: EPA/600/R-95/136 (1995) Diluent: Natural Seawater

Ending Date: 12 Oct-17 15:35 Species:  Strongylocentrotus purpuratus Brine: Not Applicable

Duration: 40m Source: Pt. Loma Age:

Sample ID: 17-5647-0571 Code: 17-1088 Client: IDE

Sample Date: 11 Oct-17 08:00 Material:  Facility Effluent Project: Carlsbad Desal Plant

Receive Date: 11 Oct-17 12:32 Source: IDE Americas, Inc.

Sample Age: 31h (3.5 °C) Station: M-001 Unadjusted

Comparison Summary

Analysis ID  Endpoint NOEL LOEL TOEL PMSD TU Method

13-1944-5963 Fertilization Rate 6.06 10 7.785 4.94% 16.5 Dunnett Multiple Comparison Test

Point Estimate Summary

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

12-7115-7040 Fertilization Rate EC25 >15 N/A N/A <6.667 Linear Interpolation (ICPIN)

EC50 >15 N/A N/A <6.667

Test Acceptability

Analysis ID  Endpoint Afttribute Test Stat TAC Limits Overlap Decision

12-7115-7040 Fertilization Rate Control Resp 0.9 0.7 -NL Yes Passes Acceptability Criteria
13-1944-5963 Fertilization Rate Control Resp 0.9 0.7 - NL Yes Passes Acceptability Criteria
13-1944-5963 Fertilization Rate PMSD 0.04937 NL-0.25 No Passes Acceptability Criteria
Fertilization Rate Summary

C-% Control Type  Count Mean 95% LCL  95% UCL Min Max StdErr  StdDev CV% YEffect
0 Lab Control 5 0.9 0.8579 0.9421 0.86 0.94 0.01517  0.03391 3.77% 0.0%
2.5 5 0.916 0.8993 0.9327 0.9 0.93 0.006 0.01342  1.47% -1.78%
5 5 0.868 0.8303 0.9057 0.82 0.9 0.01356  0.03033 3.49% 3.56%
6.06 5 0.876 0.8371 0.9149 0.83 0.91 0.014 0.0313 3.57% 2.67%
10 5 0.746 0.6782 0.8138 0.69 0.82 0.02441  0.05459 7.32% 17.11%
15 5 0.756 0.7107 0.8013 0.7 0.79 0.01631 0.03647 4.82% 16.0%
Fertilization Rate Detail

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

0 Lab Control 0.87 0.86 0.94 0.92 0.91

2.5 0.93 0.91 0.91 0.9 0.93

5 0.88 0.9 0.86 0.88 0.82

6.06 0.89 0.83 0.91 0.86 0.89

10 0.82 0.74 0.69 0.7 0.78

15 0.7 0.79 0.74 0.77 0.78

000-089-187-5
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CETIS Ana|ytica| Report Report Date: 19 Oct-17 08:47 (p 1 of 2)
Test Code: 1710-S040 | 12-6199-0123
Echinoid Sperm Cell Fertilization Test 15C Nautilus Environmental (CA)
Analysis ID:  13-1944-5963 Endpoint: Fertilization Rate CETIS Version: CETISv1.8.7
Analyzed: 18 Oct-17 10:15 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 4.94% 6.06 10 7.785 16.5
Dunnett Multiple Comparison Test
Control vs C-% Test Stat Critical MSD DF P-Value P-Type Decision(a:5%)
Lab Control 25 -0.8222 2.362 0.072 8 0.9730 CDF Non-Significant Effect
5 1.713 2.362 0.072 8 0.1618 CDF Non-Significant Effect
6.06 1.307 2.362 0.072 8 0.2923 CDF Non-Significant Effect
10* 6.864 2.362 0.072 8 <0.0001 CDF Significant Effect
18* 6.518 2.362 0072 8 =00001 CDF Significant Effect
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision(a:5%)
Between 0.2502022 0.05004044 5 21.78 <0.0001 Significant Effect
Error 0.0551341 0.002297254 24
Total 0.3053363 29
Distributional Tests
Attribute Test Test Stai  Critical P-Value Decision(a:1%)
Variances Bartlett Equality of Variance 3.383 15.09 0.6412 Equal Variances
Distribution Shapiro-Wilk W Normality 0.9482 0.9031 0.1510 Normal Distribution
Fertilization Rate Summary
C-% Control Type  Count Mean 95% LCL 95% UCL Median  Min Max Std Err CV% Y%Effect
0 Lab Control 5 0.9 0.8579 0.9421 0.91 0.86 0.94 0.01517  3.77% 0.0%
2.5 5 0.916 0.8993 0.9327 0.91 0.9 0.93 0.006 1.47% -1.78%
5 5 0.868 0.8303 0.9057 0.88 0.82 0.9 0.01356  3.49% 3.56%
6.06 5 0.876 0.8371 0.9149 0.89 0.83 0.91 0.014 3.57% 2.67%
10 5 0.746 0.6782 0.8138 0.74 0.69 0.82 0.02441  7.32% 17.11%
15 5 0.756 0.7107 0.8013 0.77 0.7 0.79 0.01631  4.82% 16.0%
Angular (Corrected) Transformed Summary
C-% Control Type  Count Mean 95% LCL 95% UCL Median  Min Max Std Err CV% %Effect
0 Lab Control 5 1.253 1.182 1.323 1.266 1.187 1.323 0.0255 4.55% 0.0%
25 5 1.277 1.247 1.308 1.266 1.249 1.303 0.01089  1.91% -1.99%
5 5 1.201 1.146 1.255 1.217 1.133 1.249 0.0196 3.65% 4.15%
6.06 5 1.213 1.155 1.271 1.233 1.146 1.266 0.02095 3.86% 3.16%
10 5 1.044 0.9653 1.124 1.036 0.9803 1.133 0.02852 6.11% 16.61%
15 5 1.055 1.003 1.107 1.071 0.9912 1.095 0.01875  3.98% 15.77%
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CETIS Analytical Report Report Date: 19 Oct-17 08:47 (p 2 of 2)

Test Code: 1710-S040 | 12-6199-0123
Echinoid Sperm Cell Fertilization Test 15C Nautilus Environmental (CA)
Analysis ID:  13-1944-5963 Endpoint: Fertilization Rate CETIS Version: CETISv1.8.7
Analyzed: 18 Oct-17 10:15 Analysis: Parametric-Control vs Treatments Official Results: Yes
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CETIS Analytica| Report Report Date: 19 Oct-17 08:47 (p 1 of 1)
Test Code: 1710-S040 | 12-6199-0123
Echinoid Sperm Cell Fertilization Test 15C Nautilus Environmental (CA)
Analysis ID:  12-7115-7040 Endpoint: Fertilization Rate CETIS Version: CETISv1.8.7
Analyzed: 19 Oct-17 8:45 Analysis: Linear Interpolation (ICPIN) Official Results: Yes
Linear interpolation Options
X Transform Y Transform Seed Resamples Exp 95% CL WMethod
Linear Linear 616115 1000 Yes Two-Point Interpolation
Point Estimates
Level % 95% LCL 985% 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
Fertiiization Rate Summary Calculated Variate(A/B)
C-% Control Type Count iean Min Max Std Err Std Dev CV% %Effect A B
0 Lab Control 5 0.9 0.86 0.94 0.01517 0.03391 3.77% 0.0% 450 500
25 5 0.916 0.9 0.93 0.006 0.01342  1.47% -1.78% 458 500
5 5 0.868 0.82 0.9 0.01356  0.03033 3.49% 3.56% 434 500
6.06 5 0.876 0.83 0.91 0.014 0.0313 3.57% 267% 438 500
10 5 0.746 0.69 0.82 0.02441 0.05459 7.32% 17.11% 373 500
15 5 0.756 0.7 0.79 0.01631  0.03647 4.82% 16.0% 378 500
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CETIS Analytical Report |5 | Report Date: 19 Oct-17 08:47 (p 1 of 1)
Test Code: 1710-S040 | 12-6199-0123
Echinoid Sperm Cell Fertilization Test 15C Nautilus Environmental (CA)
Analysis ID:  07-8571-2753 Endpoint: Fertilization Rate CETIS Version: CETISv1.8.7
Analyzed: 19 Oct-17 8:46 Analysis: Parametric Bioequivalence-Two Sample Official Results: Yes
Data Transform Zeta Alt Hyp Trials Seed TSThb PMSD NOEL LOEL TOEL TU
Angular (Corrected) NA Cbh<T NA NA 0.75 3.34% 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% 15.36 1.943 0.043 6 <0.0001 CDF Non-Significant Effect
5* 9.539 1.895 0.052 7 <0.0001 CDF Non-Significant Effect
6.06* 9.644 1.895 0.054 7 <0.0001 CDF Non-Significant Effect
10* 3.06 1.943 0.067 6 0.0111 CDF Non-Significant Effect
15% 4.215 1.895 0051 7 0.0018 CDF Non-Significant Effect
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision(a:5%)
Between 0.2502022 0.05004044 5 21.78 <0.0001  Significant Effect
Error 0.0551341 0.002297254 24
Total 0.3053363 29
Distributional Tests
Attribute Test Test Stat Critical P-Value Decision(a:1%)
Variances Bartlett Equality of Variance 3.383 15.09 0.6412 Equal Variances
Distribution Shapiro-Wilk W Normality 0.9482 0.9031 0.1510 Normal Distribution
Fertilization Rate Summary
C-% Control Type  Count Mean 95% LCL 95% UCL Median  Min Max Std Err CV% %Effect
0 Lab Control 5 0.9 0.8579 0.9421 0.91 0.86 0.94 0.01517  3.77% 0.0%
2.5 5 0.916 0.8993 0.9327 0.91 0.9 0.93 0.006 1.47% -1.78%
5 5 0.868 0.8303 0.9057 0.88 0.82 0.9 0.01356  3.49% 3.56%
6.06 5 0.876 0.8371 0.9149 0.89 0.83 0.91 0.014 3.57% 2.67%
10 5 0.746 0.6782 0.8138 0.74 0.69 0.82 0.02441  7.32% 17.11%
15 5 0.756 0.7107 0.8013 0.77 0.7 0.79 0.01631  4.82% 16.0%
Angular (Corrected) Transformed Sumimary
C-% Control Type  Count Mean 95% LCL 95% UCL Median  Min Manx Std Err CV% %Effect
0 Lab Control 5 1.253 1.182 1.323 1.266 1.187 1.323 0.0255 4.55% 0.0%
25 5 1.277 1.247 1.308 1.266 1.249 1.303 0.01089 1.91% -1.99%
5 : 5 1.201 1.146 1.255 1.217 1.133 1.249 0.0196 3.65% 4.15%
6.06 5 1.213 1.155 1.271 1.233 1.146 1.266 0.02095 3.86% 3.16%
10 5 1.044 0.9653 1.124 1.036 0.9803 1.133 0.02852 6.11% 16.61%
15 5 1.055 1.003 1.107 1.071 0.9912 1.095 0.01875 3.98% 15.77%
000-089-187-3 CETIS™ v1.8.7.20 Analyst: oa_ACH) }&gﬂ



CETIS Test Data Worksheet Report Date: 12 Oct-17 08:59 (p 1 of 1)
Test Code: |7 1y~ S\ [1>12-6199-0123/4B3870EB

Echireoid Sperm Cell Fertilization Test 15C Nautilus Environmental (CA)
Start Date: 12 Oct-17 Species: Strongylocentrotus purpuratus Sample Code:  17- log%
End Date: 12 Oct-17 Protocol: EPA/600/R-95/136 (1995) Sample Source: IDE Americas, Inc.
Sample Date: 11 Oct-17 Material: Facility Effluent Sample Station: M-001 Unadjusted
C-% Code| Rep | Pos | # Counted # Fertilized Notes
% | 100 %5 P ol (7
7 1100 37 ) .
% | 0o 26
% 100 3
S 19100 a1

101 {pa& Q0
@ ico | 3L
03| 0o | 7%
104 ‘fJ O 77
105 | (DO 70

I
B |

106 (OO "7.4
07 1100 i
108 (OO BG(
109 (OO 7»8
. "o (0o py2)
™00 79
112 (OG %8
0o q|
114 !Q@ q {
_ " oo 186

"5 oo 52
117 | O ‘70(
118 {OO 40
119 lOD 7(3

2| 100 19
21 100 64
122 | {0p 4

w oo | B4
124 (oo %8
125 ,lOD &TZ ‘”‘;ﬁ

' : ) ’ ») N y
000-089-187-5 , CETIS™ v1.8.7.20 Analyst: S/KN“ QA: l% 4 (()) ) S{{ ij



CETES Test Data Worksheet

12 Oct-17 08:59 (p 1 of 1)

Test Code: i Mo~ S(JL[ZN 2-6199-0123/4B3870EB

Echirzoid Sperm Cell Fertilization Test 15C

Nautilus Environmental (CA)

Start Date: 12 Oct-17 Species: Strongylocentrotus purpuratus Sample Code: 17- [,(} f{g
End Date: 12 Oct-17 Protocol: EPA/600/R-95/136 (1995) Sample Source: IDE Americas, Inc.
Sample Date: 11 Oct-17 Material: Facility Effluent Sample Station: M-001 Hﬂe@fus%
C-% Code| Rep | Pos | # Counted # Fertilized
0 LC 1 97
0 2 8 100 ¥ Lo (ol
0 LC | 3 | 120
0 LC | 4 | 125
0 LC | 5 | 107
25 e oo B8l Yo ol
4.0 Z [ue]
2.5 3 113
2.5 4 [ 118 a n
25 5 | 122 ]
5 10112
5 2 101 {60 s o Ro \olwrln B
5 3 1110
5 4 [ 124 -
5 5 | 102
B 6.06 1 | 123 o
6.06 2 | 9%
6.06 3 114
6.06 4 1115
606 Sl V0o | 83 UCHRNVGH ITATE S
10 1 | 116
10 2 |1 )
10 RGN Nt BO \olrela
10 4 | 119
10 5 | 109
15 1 4105
15 2 117
15 3 | 106
i 0O | HY Lo oz |t
15 5 | 103

@Cﬁ%&@ib(\ﬁ,hﬁ(
QL G

000-089-187-5

CETIS™ v1.8.7.20

Analyst: C{;} QA: f\(" ‘O{\Y\/\l7



Marine Chronic Bioassay

Client : IDE

Sample 1D: M-001

Sample Log No.:  17- 103

Water Quality Measurements

Test Species: S. purpuratus

Start Date/Time: 101122017 {5 S

End Date/Time: 1011212017 (555

Dilutions made by: =61 (¢ TestNo: | 10-SOY6
@
Analyst: x‘:vv
Initial Readings
Concentration DO pH Salinity Temperature
% (mgiL) (units) (ppt) ()
Lab Control 1,&\ A % ' & \ ;:),é \:5” ng
2.5 — N .
1o B oH.D 154
>0 1.0 FAQ | DSy 15
6.06 A D ,
1O A0 TS Y VS
10 - O 22 . -
L) ¥. 09 DIV <50
15 1.1\ e ESIY. \d 9

f

Comments: (eI ‘\Ol wlir

T

QC Check: A o)

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

Final Review: /T \f‘\’)}],_({/lﬁ




Marine Chronic Bioassay Echinoderm Sperm-Cell Fertilization Worksheet

Client: Start Date/Time: _10/12/2017 / Uss

N J
Sample ID: ‘LM%&A/’S M-oor 0eell,, Scveon ) End Date/Time: 10/12/2017 | €250~
Test No.: |—710—S K)LFDU/ Species: S. purpuratus
‘ Animal Source: Pi. [ owes
Tech initials: (G Date Collected: ___q [28]1F
Injection Time: 00

T
Sperm Absorbance at 400 nm: O '}i/’?@ (target range of 0.8 - 1.0 for density of 4x10° sperm/mt)

i\
-~ 1. 2O =
Eggs Counted: PO . Mean: % L X 50 = 506 O eggs/ml
S
— 7 . (target counts of 80 eggs per vertical pass on Sedgwick-
— T b= Rafter slide for a final density of 4000 eggs/mi)
15
% @/
Initial density: 3%() eggs/m| = O-ngdiwtioh/factor egg stock mi
Final density: 4000 eggs/m! - 1:0/5éﬂ egg stock seawater ml

21 et
P parts seawater

e

Prepare the embryo stock according to thé calculated dilution factor. For example, if the dilution factor is 2.25, use 100 ml of
existing stock (1 part) and 125 ml of dilution water (1.25 parts).

, : ‘ Sperm:Egg Ratio
Rangefinder Test: 2000:1 | 1600:1 1200:1 ©  800:1 400:1 200:1 100:1 50:1

ml Sperm Stock 50 L 40 30 20 10 5.0 25 1.25

ml Seawater " 0.0 10 20 30 40 45 47.5 48.75
Time | RangeﬁnderRatio: Fert. Unfert.

Sperm Added (100 u): 14720 3 <o 35 15

Eggs Added (0.5ml): L3 F » o) NnNAgs 45

Test Ended: JSHHATE 106 | 99 2

NOTE: Choose a sperm-to-egg ratio that fresults in fertilization between 80 and 90 percent. If more than one concentration is within
this range, choose the ratio closest fo 90 percent unless professional judgment dictates consideration of other factors (e.g.,
organism health, stage of reproductive season, site conditions).

Definitive Test , Sperm:Egg Ratio Used: !‘C‘Dv'\
\ Time ﬁ Fert. Unfert.
Sperm Added (100 ul): _ {455~ 3 QC1 ) F
Eggs Added (0.5 ml); 1515 | Qc2 41 &
Test Ended: 1555 ‘ Egg Control i 0 iz
| Egg Control 2 O [oe

Comments: ®CHEG et
(B} ”’éf‘rafﬁép N;O Avicion wecee oA e

QC Check: N 10)'%{.73 ! Final Review: YAY \Dlz,\ﬁlr’]

Nautilus Environmental. 4340 Vandever Avenue. San [diego, CA 92120.
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CETIS Summary Report

Report Date: 19 Oct-17 08:57 (p 1 of 1)
Test Code: 1710-S042 | 20-7357-5440

Echinoid Sperm Cell Fertilization Test 15C

Nautilus Environmental (CA)

Batch ID: 06-9505-8332 Test Type: Fertilization Analyst:
Start Date: 12 Oct-17 14:55 Protocol: EPA/600/R-95/136 (1995) Diluent: Natural Seawater
Ending Date: 12 Oct-17 15:35 Species:  Strongylocentrotus purpuratus Brine: Not Applicable
Duration: 40m Source: Pt. Loma Age:
Sample ID: 08-8229-4820 Code: 17-1089 Client: IDE
Sample Date: 11 Oct-17 08:00 Material:  Facility Effluent Project: Carlsbad Desal Plant
Receive Date: 11 Oct-17 12:32 Source: IDE Americas, Inc.
Sample Age: 31h (3.5 °C) Station:  ERI Bying
Comparison Summary
Analysis ID  Endpoint NOEL LOEL TOEL PMSD TU iethod
18-6929-0033 Fertilization Rate 15 >15 NA 6.32% < 6.667 Dunnett Multiple Comparison Test
Point Estimate Summary
Analysis ID  Endpoint Level % 95% LCL 95% UCL TU ffiethod
16-1381-4962 Fertilization Rate EC25 >15 N/A N/A <6.667 Linear Interpolation (ICPIN)
EC50 >15 N/A N/A <6.667
Test Acceptability
Analysis ID Endpoint Aftribute Test Stat TAC Limits Overlap Decision
16-1381-4962 Fertilization Rate Control Resp 0.874 0.7 -NL Yes Passes Acceptability Criteria
18-6929-0033 Fertilization Rate Control Resp 0.874 0.7 - NL Yes Passes Acceptability Criteria
18-6929-0033 Fertilization Rate PMSD 0.06323 NL-0.25 No Passes Acceptability Criteria
Fertilization Rate Summary
C-% Control Type  Count Mean 95% LCL 95% UCL Min iax StdErr StdDev CV% %Effect
0 Lab Control 5 0.874 0.8552 0.8928 0.86 0.9 0.006782 0.01517 1.74% 0.0%
25 5 0.908 0.8858 0.9302 0.89 0.93 0.008 0.01789  1.97% -3.89%
5 5 0.888 0.8276 0.9484 0.82 0.94 0.02177 0.04868 5.48% -1.6%
6.06 5 0916 0.8802 0.9518 0.88 0.95 0.01288 0.02881 3.15% -4.81%
10 5 0.894 0.8439 0.9441 0.85 0.95 0.01806  0.04037 4.52% -2.29%
15 5 0.886 0.8618 0.9102 0.86 0.91 0.008718 0.01949 2.2% -1.37%
Fertilization Rate Detail
C-% Control Type  Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Lab Control 0.9 0.86 0.87 0.87 0.87
25 0.91 0.92 0.89 0.89 0.93
5 0.93 0.87 0.88 0.82 0.94
6.06 0.94 0.9 0.95 0.88 0.91
10 0.85 0.95 0.86 0.91 0.9
15 0.9 0.88 0.86 0.91 0.88

000-089-187-5

CETIS™ v1.8.7.20

Analyst: QA; Ag IQ’ ﬁ“ﬂﬁ'




CETIS Analyﬁcal Rep@rt Report Date: 19 Oct-17 08:57 (p 1 of 2)
Test Code: 1710-S042 | 20-7357-5440
Echinoid Sperm Cell Fertilization Test 15C Nautilus Environmental (CA)
Analysis ID:  18-6929-0033 Endpoint: Fertilization Rate CETIS Version: CETISv1.8.7
Analyzed: 16 Oct-17 17:52 Analysis: Parametric-Control vs Treatments Official Results: Yes
Data Transform Zeta Alt Hyp Trials Seed PMSD NOEL LOEL TOEL TU
Angular (Corrected) NA C>T NA NA 6.32% 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 -1.687 2.362 0.077 8 0.9979 CDF Non-Significant Effect
5 -0.8288  2.362 0.077 8 0.9735 CDF Non-Significant Effect
6.06 -2.188 2.362 0.077 8 0.9996 CDF Non-Significant Effect
10 -1.09 2.362 0.077 8 0.9871 CDF Non-Significant Effect
15 -0.578 2.2362 0077 8 0.8499 CDF Non-Significant Effect
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision(a:5%)
Between 0.01653912 0.003307824 5 1.231 0.3254 Non-Significant Effect
Error 0.0644832 0.0026868 24
Total 0.08102231 29
Distributional Tests
Attribute Test Test Stat Critical P-Value Decision(a:1%)
Variances Bartlett Equality of Variance 8.031 15.08 0.1545 Equal Variances
Distribution Shapiro-Wilk W Normality 0.9846 0.9031 0.9295 Normal Distribution
Fertilization Rate Summary
C-% Control Type  Count Mean 95% LCL 95% UCL Median Min Max Std Err CV% %Effect
0 Lab Control 5 0.874 0.8552 0.8928 0.87 0.86 0.9 0.006782 1.74% 0.0%
25 5 0.908 0.8858 0.9302 0.91 0.89 0.93 0.008 1.97% -3.89%
5 5 0.888 0.8276 0.9484 0.88 0.82 0.94 0.02177  5.48% -1.6%
6.06 5 0.916 0.8802 0.9518 0.91 0.88 0.95 0.01288 3.15% -4.81%
10 5 0.894 0.8439 0.9441 0.9 0.85 0.95 0.01806  4.52% -2.29%
15 5 0.886 0.8618 0.9102 0.88 0.86 0.91 0.008718 2.2% -1.37%
Angular (Corrected) Transformed Summary
C-% Control Type  Count Mean 95% LCL 95% UCL Median Min Max Std Err CV% %Effect
0 Lab Control 5 1.208 1.179 1.238 1.202 1.187 1.249 0.01054  1.95% 0.0%
2.5 5 1.264 1.225 1.302 1.266 1.233 1.303 0.01394  2.47% -4.58%
5 5 1.236 1.139 1.332 1.217 1.133 1.323 0.03487 6.31% -2.25%
6.06 5 1.28 1.214 1.346 1.266 1.217 1.345 0.02372  4.14% -5.94%
10 5 1.244 1.159 1.33 1.249 1.173 1.345 0.03083  5.54% -2.96%
15 5 1.227 1.189 1.266 1.217 1.187 1.266 0.01376  2.51% -1.56%

000-089-187-4

CETIS™ v1.8.7.20

QA:A(ME?W?

Analyst: M?
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CETIS Analytical Report

Report Date:
Test Code:

19 Oct-17 08:57 (p 2 of 2)
1710-S042 | 20-7357-5440

Echinoid Sperm Cell Fertilization Test 15C

Nautilus Environmental (CA)

Analysis ID:  18-6929-0033 Endpoint:
Analyzed: 16 Oct-17 17:52 Analysis:

Fertilization Rate

Parametric-Control vs Treatments

CETIS Version:

Official Results:

CETISv1.8.7
Yes

Graphics

10
09 — e Lo
08 [
07 b

0.6 |-

Fertilization Rate

0.5 —
0.4 }
03 -
02 F

01 F

ook L ! |

Reject Null

Centered
Corr. Angle

oLc 25 5

C-%

6.06

000-089-187-4

CETIS™ v1.8.7.20

Analyst: E\Q QA _A¢ iOiZ’ﬁ??’




CETIS AnaIytica| Repoﬁ Report Date: 19 Oct-17 08:57 (p 1 of 1)
Test Code: 1710-S042 | 20-7357-5440
Echinoid Sperm Cell Fertilization Test 15C Nautilus Environmental (CA)
Analysis ID:  16-1381-4962 Endpoint: Fertilization Rate CETIS Version: CETISv1.8.7
Analyzed: 19 Oct-17 8:56 Analysis: Linear Interpolation (ICPIN) Official Results: Yes

Linear Interpolation Options

X Transform Y Transform Seed Resamples

Exp 95% CL  WMethod

Linear Linear

330644 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
Fertiiization Raie Summary Gaicuiated Variate(A/B)
C-% Control Type Count Mean Min Max Std Err Std Dev  CV% %Effect A B
0 Lab Control 5 0.874 0.86 0.9 0.006782 0.01517 1.74% 0.0% 437 500
2.5 5 0.908 0.89 0.93 0.008 0.01789  1.97% -3.89% 454 500
5 5 0.888 0.82 0.94 0.02177 0.04868 5.48% -1.6% 444 500
6.06 5 0.916 0.88 0.95 0.01288 0.02881 3.15% -4.81% 458 500
10 5 0.894 0.85 0.85 0.01806  0.04037 4.52% -2.29% 447 500
15 5 0.886 0.86 0.91 0.008718 0.01949 2.2% -1.37% 443 500
Graphics
1.0
0'96;/ - S =,
0.8 —
o 07 :—
S E
8B osf
E: E
¢ o4 |
0.3 ~
0.2 —
0.1 }
0'0:...I.‘.1» I J - I L L

000-089-187-3

CETIS™ v1.8.7.20
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CETIS AnaIytica| Report "T‘Sf Report Date: 19 Oct-17 08:57 (p 1 of 1)
\ Test Code: 1710-S042 | 20-7357-5440
Echinoid Sperm Cell Fertilization Test 15C Nautilus Environmental (CA)
Analysis ID:  19-0428-2150 Endpoint: Fertilization Rate CETIS Version: CETISv1.8.7
Analyzed: 19 Oct-17 8:56 Analysis: Parametric Bioequivalence-Two Sample Official Results: Yes
Data Transform Zeta Alt Hyp Trials Seed TSTb PRSD NOEL LOEL TOEL TU
Angular (Corrected) NA Cb<T NA NA 0.75 2.38% 15 >15 NA 6.667
TST-Weilch's t Test
Control vs C-% Test Stat  Critical MSD DF P-Value P-Type Decision(a:5%)
Lab Control 2.5% 22.31 1.943 0.031 6 <0.0001 CDF Non-Significant Effect
5% 9.209 2132 0.076 4 0.0004 CDF Non-Significant Effect
6.06 14.95 2.132 0.063 4 <0.0001 CDF Non-Significant Effect
10* 10.61 2.132 0.068 4 0.0002 CDF Non-Significant Effect
15% 20.22 1.042 0031 & =<000C17 CDF Non-Significant Effect
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision(a:5%)
Between 0.01653912 0.003307824 5 1.231 0.3254 Non-Significant Effect
Error 0.0644832 0.0026868 24
Total 0.08102231 29
Distributional Tests
Attribute Test Test Stat  Critical P-Value  Decision(a:1%)
Variances Bartlett Equality of Variance 8.031 15.09 0.1545 Equal Variances
Distribution Shapiro-Wilk W Normality 0.9846 0.9031 0.9295 Normal Distribution
Fertilization Rate Summary
C-% Control Type  Count fMean 95% LCL 95% UCL Median Min Max Std Err CV% %Effect
0 Lab Control 5 0.874 0.8552 0.8928 0.87 0.86 0.9 0.006782 1.74% 0.0%
2.5 5 0.908 0.8858 0.9302 0.91 0.89 0.93 0.008 1.97% -3.89%
5 5 0.888 0.8276 0.9484 0.88 0.82 0.94 0.02177  5.48% -1.6%
6.06 5 0.916 0.8802 0.9518 0.91 0.88 0.95 0.01288 3.15% -4.81%
10 5 0.894 0.8439 0.9441 0.9 0.85 0.95 0.01806  4.52% -2.29%
15 5 0.886 0.8618 0.9102 0.88 0.86 0.91 0.008718 2.2% -1.37%
Angular (Corrected) Transformed Sumrary
C-% Control Type  Count Mean 95% LCL 95% UCL Median  Min Max Std Err  CV% %Effect
0 Lab Control 5 1.208 1.179 1.238 1.202 1.187 1.249 0.01054  1.95% 0.0%
2.5 5 1.264 1.225 1.302 1.266 1.233 1.303 0.01394  2.47% -4.58%
5 5 1.236 1.139 1.332 1.217 1.133 1.323 0.03487 6.31% -2.25%
6.06 5 1.28 1.214 1.346 1.266 1.217 1.345 0.02372  4.14% -5.94%
10 5 1.244 1.159 1.33 1.249 1.173 1.345 0.03083  5.54% -2.96%
15 5 1.227 1.189 1.266 1.217 1.187 1.266 0.01376  2.51% -1.56%

000-089-187-3

CETIS™ v1.8.7.20

QA: ‘A(g /0]25/]7

Analyst: M}
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CETIS Test Data Worksheet

Report Date: 12 Oct-17 09:00 (p 1 of 1)
Test Code: (] (p ,gole_20-7357-5440/7898401 0

Echinoid Sperm Cell Fertilization Test 15C

Nautilus Environmental (CA)

17- | ¥4

Start Date: 12 Oct-17 Species: Strongylocentrotus purpuratus Sample Code:
End Date: 12 Oct-17 Protocol: EPA/600/R-95/136 (1995) Sample Source: IDE Americas, Inc.
Sample Date: 11 Oct-17 Material: Facility Effluent Sample Station: ERI 5}( e
C-% Code| Rep | Pos | # Counted # Fertilized ) Notes §
126 (00 80 AE []13]17
1271 (0D 47 v
w00 g4
129 (0o 8 ‘}
130 | O o) 8(6
81 {00 10 (
133 ) /“
24 {0p 89
1381100 v
136 | (OQ 8 [
187 | (00 90 }
138 {00 64 /
139 | 10() q ! j
“ | po0 | fe |
141 {00 40 ‘
1421 100 q !
“3 | {0b 13 |
441 100 b7 |
s 100 | 66 ;
146 | (p) 45 |
w7 100 | B |
“s 100 | 1Y |
“wl o | 45 /
150 | 0o 8 é !
1511 (00 qY /
152 | 190 q| !
183 | ( 00 4 g /‘
154 110 8? i
155 | {0V 80 i

000-089-187-5

CETIS™ v1.8.7.20

QA:’ACJ [ ,S/’ ]

Analyst: A E



CETIS Test Data Worksheet

Report Date: 12 Oct-17 09:00 (p 1 of 1)
Test Code: | 71D-S04 2-20-7357-5440/78984010

Echinoid Sperm Cell Fertilization Test 15C

Nautilus Environmental (CA)

Start Date: 12 Oct-17 Species: Strongylocentrotus purpuratus Sample Code: 17- ing
End Date: 12 Oct-17 Protocol: EPA/600/R-95/136 (1995) Sample Source: IDE Americas, Inc.
Sample Date: 11 Oct-17 Material: Facility Effluent Sample Station: ERI Brév\g
C% Code| Rep | Pos | # Counted # Fertilized Notes
0 LC 1 141
O el el oe | og) L hohzh7 o RT
0 LC | 3 | 129
0 LC | 4 | 147
0 LC | 5 | 154
2.5 1 162
2.5 2 27
25 el oe |9l A2 N7 PR
25 4 | 134
25 5 | 153
5 1 143
5 2 |14 00 ISPA topz iy RO
5 3 | 135
5 4 1140
5 5 | 148
6.06 1 | 151
6.06 2 1131
6.06 3 | 149
006 ‘6o €7 | ienzrm  ex
6.06 5 | 139
10 1 1136
10 2 | 148
10 3 | 155
10 R Yo G\ Yoz VT
10 5 | 137
15 1 | 132
15 2 1126
15 3 | 145
15 4 | 142
15 Pl eo | SN \orzn7 v
[Je-t9

000-089-187-5
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Marine Chronic Bioassay

Water Quality Measurements

Test Species: S. purpuratus

Client : IDE
Sample ID: ERI Py ive Start Date/Time: 10/12/2017 [ 5
Sample Log No.:  17- [0 8 ]| End Date/Time: 10/12/2017 (S 3N
Dilutions made by: (/ % TestNo: | 1lO-SOY H—
Analyst: %
Initial Readings "
Concentration DO pH Salinity Temperature
% (mg/L) (units) (ppt) (C)
Lab Control e
1.0 ¥yoq | 297 1S -9
2.5 .9 .07 52 Ry 5.9
- ‘\‘ s T o
50 (\g %‘% O uc:} ’3‘":;7. ﬁ) l ,:3»]
.08 L-9 3.0H | B50% |5
.
10 (\5 - (}{,,Q | D10 E‘E;.x“"fi
" e 9N o8 | {5 Y
Comments:
QC Check: A C’I ‘@ Il Final Review: [t{ \DlZ/(é l Lm]

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




Marine Chronic Bioassay | Echinoderm Sperm-Cell Fertilization Worksheet

Client: . IDE ' ' Start Date/Time: _10/12/2017 | j4is
Sample ID: . 2] ’ End Date/Time: 10/12/2017 / j&sR<™
Test No.: MO -S 0y Species: S. purpuratus

Animal Source: F [ ot
Tech initials: Gy Date Collected: g |28[(F
Injection Time: 100

D 6
Sperrn Absorbance at 400 nm: 0 O% 1L (target range of 0.8 - 1.0 for density of 4x10” sperm/ml)

®. )
- . S Bt 2 ™
Eggs Counted: 8O C Mean 5 1L x 50 = DL O eggs/ml

— \ :

- . (target counts of 80 eggs per vertical pass on Sedgwick-

—1 £ Rafierslide for a final density of 4000 eggs/ml)
‘i' o

Initial density: 3@[}@ eggs/ml = 0.9b5 dllyhoﬁctor egg stock ml
Final density: . 4000 eggs/ml - 1 D/pad egg stock seawater mi

arts seawater
Prepare ‘the embryo stock according to the calculated dilution factor. For example, if the dilution factor is 2.25, use 100 ml of
existing stock (1 part) and 125 ml of dllutlon water (1.25 parts).

i ‘ Sperm:Egg Ratio
Rangefinder Test: 2000:1 | 1600:1 1200:1 800:1 400:1 200:1 100:1 50:1

ml Sperm Stock 50 | 40 30 20 10 5.0 25 1.25

ml Seawater d 00 10 20 30 40 45 475 48.75
Time Rangefinder Ratio: Fert. Unfert.

Sperm Added (100 pl): 1720 &D: | EaS 95~

Eggs Added (0.5ml): (L3 F | igo™ | NAas 15

Test Enc:ied: @[ﬂ %}HU\? e 92 >

NOTE: Choose a sperm-to-egg ratio that Iresults in fertilization between 80 and 90 percent. If more than one concentration is within
this range, choose the ratio closest to 90 percent unless professmnal judgment dictates consideration of other factors (e.g.,
organlsm health, stage of reproductive season site conditions). !

Deﬁnitive Test ) : Sperm:Egg Raiio Used: IO{)\
Time ‘ Fert. Unferd.

Sperm Added (100 u): {454 g QcH1 47 B
Eggs Added (0.5 ml): \5\S Qc2 ‘ it %
Test Ended: 1535 | Egg Control 1 0 jco

‘ Egg Controf 2 0 [oe

é
Comments: MG @\%'Di‘@f Ka

(8) -6 Mo Aiuctton WLLES Salrd:

QC Check: AL Di ’ﬁgl\/' ; Final Review: ¥4y’ W]Z—W‘ 1]
i ] ] -
Nautilus Environmental. 4340 Vandever Avenue. San Diego, CA 92120.
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CETIS Summary Report Report Date: 19 Oct-17 09:01 (p 1 of 1)
Test Code: 1710-S043 | 03-5142-5523
Echinoid Sperm Cell Fertilization Test 15C Nautilus Environmental (CA)
Batch ID: 16-1156-8204 Test Type: Fertilization Analyst:
Start Date: 12 Oct-17 14:55 Protocol: EPA/600/R-95/136 (1995) Diluent: Natural Seawater
Ending Date: 12 Oct-17 15:35 Species:  Strongylocentrotus purpuratus Brine: Not Applicable
Duration: 40m Source: Pt. Loma Age:
Sample ID: 10-0214-7825 Code: 17-1090 Client: IDE
Sample Date: 11 Oct-17 08:00 Material:  Facility Effluent Project: Carlsbad Desal Plant
Receive Date: 11 Oct-17 12:32 Source: IDE Americas, Inc.
Sample Age: 31h (2.1 °C) Station: Brine Pit
Com parison Suimmary
Analysis ID  Endpoint NOEL LOEL TOEL PMSD TU Method
21-0672-9863 Fertilization Rate 2.5 5 3.536 8.37% 40 Dunnett Multiple Comparison Test
Point Estimate Summary
Analysis ID  Endpoint Level % 95% LCL 95% UCL TU Method
03-9807-4100 Fertilization Rate EC25 9.229 4.522 12.55 10.84 Linear Interpolation (ICPIN)
EC50 >15 N/A N/A <6.667
Test Acceptability
Analysis ID Endpoint Aftribute Test Stat TAC Limits Overlap Decision
03-9807-4100 Fertilization Rate Control Resp 0.86 0.7 - NL Yes Passes Acceptability Criteria
21-0672-9863 Feriilization Rate Control Resp 0.86 0.7 - NL Yes Passes Acceptability Criteria
21-0672-9863 Fertilization Rate PMSD 0.08369 NL-0.25 No Passes Acceptability Criteria
Fertilization Rate Summary
C-% Control Type  Count Mean 95% LCL 95% UCL Min Max Std Err  StdDev CV% %Effect
0 Lab Control 5 0.86 0.8066 0.9134 0.8 0.9 0.01924  0.04301 5.0% 0.0%
2.5 5 0.86 0.7762 0.9438 0.79 0.95 0.03017 0.06745 7.84% 0.0%
5 5 0.746 0.6842 0.8078 0.66 0.78 0.02227  0.0498 6.68% 13.26%
6.06 5 0.682 0.6404 0.7236 0.66 0.74 0.01497 0.03347 4.91% 20.7%
10 5 0.636 0.5412 0.7308 0.54 0.71 0.03415 0.07635 12.01%  26.05%
15 5 0.528 0.4997 0.5563 0.5 0.55 0.0102 0.0228 4.32% 38.6%
Fertilization Rate Detail
C-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Lab Control 0.89 0.88 08 0.83 0.9
2.5 0.79 0.9 0.8 0.95 0.86
5 0.66 0.78 0.75 0.76 0.78
6.06 0.68 0.66 0.74 0.67 0.66
10 0.58 0.54 0.71 0.71 0.64
15 0.55 0.53 0.55 0.5 0.51

000-089-187-5
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CETIS Analytical Report

Report Date: 19 Oct-17 09:01 (p 1 of 2)
Test Code: 1710-S043 | 03-5142-5523

Echinoid Sperm Cell Fertilization Test 15C

Nautilus Environmental (CA)

Analysis ID:  21-0672-9863 Endpoint: Fertilization Rate CETIS Version: CETISv1.8.7
Analyzed: 18 Oct-17 10:16 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 8.37% 2.5 5 3.536 40
Dunnett Multiple Comparison Test
Control vs C-% Test Stat Critical MSD DF P-Value P-Type Decision(a:5%)
Lab Control 2.5 -0.153 2.362 0.098 8 0.8746 CDF Non-Significant Effect
5* 3.529 2.362 0.098 8 0.0037 CDF Significant Effect
6.06* 5.259 2.362 0.098 8 <0.0001 CDF Significant Effect
10* 6.405 2.362 0.098 8 <0.0001 CDF Significant Effect
156* 0.083 2362 0.09%8 8 <0.0001 CDF Significant Effect
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision(a:5%)
Between 0.5740837 0.1148167 5 26.67 <0.0001  Significant Effect
Error 0.1033278 0.004305325 24 _
Total 06774116 29

Distributional Tests

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

Variances Bartlett Equality of Variance 8.918 15.09 0.1124 Equal Variances

Distribution Shapiro-Wilk W Normality 0.9688 0.9031 0.5079 Normal Distribution

Fertilization Rate Summary

C-% Control Type  Count Mean 95% LCL 95% UCL HMedian  Min Max Std Err CV% Y%Effect
0 Lab Control 5 0.86 0.8066 0.9134 0.88 0.8 0.9 0.01924  5.0% 0.0%
2.5 5 0.86 0.7762 0.9438 0.86 0.79 0.95 0.03017  7.84% 0.0%

5 5 0.746 0.6842 0.8078 0.76 0.66 0.78 0.02227 6.68% 13.26%
6.06 5 0.682 0.6404 0.7236 0.67 0.66 0.74 0.01497 4.91% 20.7%
10 5 0.636 0.5412 0.7308 0.64 0.54 0.71 0.03415  12.01% 26.05%
15 5 0.528 0.4997 0.5563 0.53 05 0.55 0.0102 4.32% 38.6%
Angular (Corrected) Transformed Summary

C-% Control Type  Count Mean 95% LCL 95% UCL Median  Min Max Std Er CV% %Effect
0 Lab Control 5 1.19 1.115 1.266 1.217 1.107 1.249 0.02726  5.12% 0.0%
25 5 1.197 1.067 1.326 1.187 1.095 1.345 0.04654 8.7% -0.53%
5 5 1.044 0.9748 1.113 1.059 0.9483 1.083 0.02487 5.33% 12.3%
6.06 5 0.9721 0.9266 1.018 0.9589 0.9483 1.036 0.01638 3.77% 18.33%
10 5 0.9245 0.8258 1.023 0.9273 0.8254 1.002 0.03558 8.61% 22.33%
15 5 0.8134 0.7851 0.8418 0.8154 0.7854 0.8355 0.01022 2.81% 31.66%

000-089-187-4
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CETIS Analytical Report Report Date: 19 Oct-17 09:01 (p 2 of 2)

Test Code: 1710-S043 | 03-5142-5523
Echinoid Sperm Cell Fertilization Test 15C Nautilus Environmental (CA)
Analysis ID:  21-0672-9863 Endpoint: Fertilization Rate CETIS Version: CETISv1.8.7
Analyzed: 18 Oct-17 10:16 Analysis: Parametric-Control vs Treatments Official Results: Yes
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CETIS Analytical Report

Report Date:
Test Code:

19 Oct-17 09:01 (p 1 of 1)
1710-S043 | 03-5142-5523

Echinoid Sperm Cell Fertilization Test 15C

Nautilus Environmental (CA)

10 -

Fertilization Rate

04 [
03
02 [

0.1 |-

Analysis ID:  03-9807-4100 Endpoint: Fertilization Rate CETIS Version: CETISv1.8.7

Analyzed: 19 Oct-17 9:01 Analysis: Linear Interpolation (ICPIN) Official Results: Yes

Linear Interpolation Options

X Transform Y Transform Seed Resamples Exp 95% CL  Method

Linear Linear 798217 1000 Yes Two-Point Interpolation

Point Estimates

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

EC25 9.229 4522 12.55 10.84 7.966 22.12

EC50 >15 N/A N/A <6.667 NA NA

Fertilization Rate Sumiiary Caicuiated variate(A/B)

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

0 Lab Control 5 0.86 0.8 0.9 0.01924  0.04301 5.0% 0.0% 430 500
2.5 5 0.86 0.79 0.95 0.03017 0.06745 7.84% 0.0% 430 500
5 5 0.746 0.66 0.78 0.02227  0.0498 6.68% 13.26% 373 500
6.06 5 0.682 0.66 0.74 0.01497 0.03347 4.91% 20.7% 341 500
10 5 0.636 0.54 0.71 0.03415 0.07635 12.01%  26.05% 318 500
15 5 0.528 0.5 0.55 0.0102 0.0228 4.32% 38.6% 263 500
Graphics
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CETIS Analytical Report Report Date: 19 Oct-17 09:02 (p 1 of 1)
Test Code: 1710-S043 | 03-5142-5523
Echinoid Sperm Cell Fertilization Test 15C Nautilus Environmental (CA)
Analysis ID:  14-3394-6605 Endpoint: Fertilization Rate CETIS Version: CETISv1.8.7
Analyzed: 19 Oct-17 9:01 Analysis: _Parametric Bioequivalence-Two Sample Official Results: Yes
Data Transform Zeta Alt Hyp Trials Seed TSTh PMSD NOEL LOEL TOEL TU
Angular (Corrected) NA Cb<T NA NA 0.75 3.62% 6.06 10 7.785 16.5
TST-Welch's t Test
Control vs C-% Test Stat Critical MSD DF P-Value P-Type Decision(c:5%)
Lab Control 2.5% 5.979 2.015 0.102 5 0.0009 CDF Non-Significant Effect
5* 4.694 1.895 0.061 7 0.0011 CDF Non-Significant Effect
6.06* 3.029 1.895 0.05 7 0.0096 CDF Non-Significant Effect
10 0.7743 1.943 0.08 6 0.2341 CDF Significant Effect
15 -3.471 2.018 0.046 5 00011 Cor Significant Effect
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision(a:5%)
Between 0.5740837 0.1148167 5 26.67 <0.0001  Significant Effect
Error 0.1033278 0.004305325 24
Total 0.6774116 29
Distributional Tests
Atiribute Test Test Stai  Critical  P-Value Decision(a:1%)
Variances Bartlett Equality of Variance 8.918 15.09 0.1124 Equal Variances
Distribution Shapiro-Wilk W Normality 0.9688 0.9031 0.5079 Normal Distribution
Fertilization Rate Summary
C-% Control Type  Count Mean 95% LCL 95% UCL Median Min fiax Std Err CV% %Effect
0 Lab Control 5 0.86 0.8066 0.9134 0.88 0.8 0.9 0.01924 5.0% 0.0%
2.5 5 0.86 0.7762 0.9438 0.86 0.79 0.95 0.03017  7.84% 0.0%
5 5 0.746 0.6842 0.8078 0.76 0.66 0.78 0.02227 6.68% 13.26%
6.06 5 0.682 0.6404 0.7236 0.67 0.66 0.74 0.01497  4.91% 20.7%
10 5 0.636 0.5412 0.7308 0.64 0.54 0.71 0.03415 12.01% 26.05%
15 5 0.528 0.4997 0.5563 0.53 0.5 0.55 0.0102 4.32% 38.6%
Angular (Corrected) Transformed Summary
C-% Control Type  Count Mean 95% LCL 95% UCL Median Min fiax Std Err CV% %Effect
0 Lab Control 5 1.19 1.115 1.266 1.217 1.107 1.249 0.02726  5.12% 0.0%
2.5 5 1.197 1.067 1.326 1.187 1.095 1.345 0.04654  8.7% -0.53%
5 5 1.044 0.9748 1.113 1.059 0.9483 1.083 0.02487 5.33% 12.3%
6.06 5 0.9721 0.9266 1.018 0.9589 0.9483 1.036 0.01638 3.77% 18.33%
10 5 0.9245 0.8258 1.023 0.9273 0.8254 1.002 0.03558 8.61% 22.33%
15 5 0.8134 0.7851 0.8418 0.8154 0.7854 0.8355 0.01022 2.81% 31.66%
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CETES Test Data Worksheet Report Date: 12 Oct-17 09:09 (p 1 of 1)
Test Code: | 7 ¢~ § (12 03-5142-5523/14F 253F 3

Echirtoid Sperm Cell Fertilization Test 15C Nautilus Environmental (CA)
Start Date: 12 Oct-17 Species: Strongylocentrotus purpuratus Sample Code: 17- iO"iD
End Date: 12 Oct-17 Protocol: EPA/600/R-95/136 (1995) Sample Source: IDE Americas, Inc.
Sample Date: 11 Oct-17 Material: Facility Effluent Sample Station: Brine Pit
C-% Code| Rep | Pos | # Counted # Fertilized ’ Notes
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CETIS Test Data Worksheet Report Date: 12 Oct-17 09:09 (p 1 of 1)
Test Code: |7/()-S()(/303-5142-5523/14F253F 3

Echinoid Sperm Cell Fertilization Test 15C Nautilus Environmental (CA)
Start Date: 12 Oct-17 Species: Strongylocentrotus purpuratus Sample Code: 17- )OCI'O
End Date: 12 Oct-17 Protocol: EPA/B00/R-95/136 (1995) Sample Source: IDE Americas, Inc.
Sample Date: 11 Oct-17 Material: Facility Effluent Sample Station: Brine Pit
C-% Code| Rep | Pos | # Counted # Fertilized Notes
0 LC 1 164
I ENCARIeN Y 2O Jolieh?
0 LC 3 183
0 LC | 4 | 174
0 LC | 5 | 160
25 11’ {00 15 Bo ol
25 2 177
2.5 3 | 159
2.5 4 | 161
2.5 5 | 176
5 1 | 163
5 2118 {1 0C | (6 PO yehelcr
5 3 | 156
5 4 171
5 5 | 169
6.06 1] 179
008 2™l lo0 | 55 o golizlit
6.06 3 | 158
6.06 4 | 162
6.06 5 1172
10 1 ] 185
10 2 | 173
10 3 | 157 -
10 4 | 170
10 5 (00 | Y5 Bo ozt
15 1 | 166
15 2 | 168
15 3 | 178
s 1L | Yo Bo joliz|it
15 5 | 184
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Marine Chronic Bioassay Water Quality Measurements

Client : IDE Test Species: S. purpuratus
Sample ID: Brine Pit Start Date/Time: 10/12/2017 [ [& &
Sample Log No.:  17- Q1O End Date/Time: 10/12/2017 [ X 3%
Dilutions made by: (C‘p Test No: \ 1 lD/S le)
Analyst:
2!
Initial Readings
Concentration DO pH Salinity Temperature
%o (mg/L) (units) (ppt) (C)
Lab Control L
ab Contro .\ b}@(g ,5,)\@ 1251
2.5 R O l/ﬁf} g} [y
A 80 O 5}
5.0 ) S o S
1.0 $0% e I bt
6.06 2 .
| o] DA Es5
10 — . e P
[ DN el 155
15 , PRy 2, G S
1. > 'S5

Comments:

QC Check: fec 1ol 17

Final Review: i‘/”ﬁ” TU'Z%\W

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



Marime Chronic Bicassay . Echinoderm Sperm-Cell Fertilization Worksheet

Client: . lD6 ' ‘ Start Date/Time: 10112/2017 / 4SS
Sample ID: Brane Mt End Date/Time: 10122017 | (&2
Test No.: \HO-S0Y 3 Species: S. purpuratus

Animal Source: Pi. [ oters
Tech initials: Ly Date Collected:  q 2817
Injection Time: o

Sperm Absorbance at 400 nm: 9 Os/,%q/ (target range of 0.8 - 1.0 for density of 4x10° sperm/ml)

2, T - N
Eggs Counted: 90 Mean“ 112 x 50 = 0L O eggs/ml
F1
— 7 (target counts of 80 eggs per vertical pass on Sedgwick-
—_— Rafter slide for a final density of 4000 eggs/ml)
1%
_® ©
Initial de"nsity: BQLO egas/ml = 0. qbs dlluilo\% egg stock ml
Final density: 4000  eggs/ml - 1.0-Part egg stock seawater ml

<6035 parts seawater

| -
Prepare the embryo stock according to thé calculated dilution factor. For example, if the dilution factor is 2.25, use 100 ml of
existing stock (1 part) and 125 ml of dilution waier (1.25 parts).

: Sperm:Egg Ratio
Rangefinder Test: 2000:1  1600:1 1200:1 -~ 800:1 400:1 200:1 100:1 50:1

ml Sperm Stock ‘ 50 | 40 30 20 10 5.0 25 1.25

ml Seawater 00 1 20 30 40 45 47.5 48.75
| Time Rangefinder Ratio: ~ Fert. Unfert.

Sperm Added (100 u): 1470 | @l 35 25

Eggs Added (0.5 ml): (437} | ol N4 45

Test Ended: = JHSNAATE 164" | 1% >

NOTE: Choose a sperm-to-egg ratio that results in fertilization between 80 and 90 percent. If more than one concentration is within
this range, choose the ratio closest to 90 percent unless proFessronaI judgment dictates consideration of other factors (e.g.,
orgamsm health, stage of reproductive season, site conditions).’

Definitive Test Sperm:Egg Ratio Used: IU{J\
_ Time Fert. Unfert.

Sperm Added (100 pl): 155 >3 f Qc1 49 Es
Eggs Added (0.5 ml): S\S Qc2 1L o
Test Ended: i ‘5/:"7@, | Egg Control 1 0 jco

| Egg Control 2 0 {oe

E !
Comments: (B CHEW ) ‘7/’ It

(Bw“éﬁ’ﬁ(zﬁ) N,U diiwdlon waecee ey

|

QC Check: ACto|ig { 17 Final Review: Kt \'D{ZW‘W

Nautilus Environmental. 4340 Vandever Avenue. San Diego, CA 92120.
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CETIS Summary Report Report Date: 24 Oct-17 10:48 (p 1 of 1)
Test Code: 1710-5S045 | 14-2018-0599
Echinoid Sperm Cell Fertilization Test 15C Nautilus Environmental (CA)
Batch ID: 11-8951-2763 Test Type: Fertilization Analyst:
Start Date: 12 Oct-17 14:55 Protocol: EPA/600/R-95/136 (1995) Diluent: Natural Seawater
Ending Date: 12 Oct-17 15:35 Species:  Strongylocentrotus purpuratus Brine: Not Applicable
Duration: 40m Source: Pt. Loma Age:
Sample ID: 02-1349-7209 Code: 17-1091 Client: IDE
Sample Date: 11 Oct-17 08:00 Material:  Facility Effluent Project: Carlsbad Desal Plant
Receive Date: 11 Oct-17 12:32 Source: IDE Americas, Inc.
Sample Age: 31h (2.8°C) Station: Train 4
Comparison Summary
Analysis ID  Endpoint NOEL LOEL TOEL PMSD TU Method
18-4157-7020 Fertilization Rate 15 >15 NA 4.09% <6.667 Dunnett Multiple Comparison Test
Point Estimate Summary
Analysis ID Endpoint Level % 95% LCL 95% UCL TU Method
18-7792-7297 Fertilization Rate EC25 >15 N/A N/A <6.667 Linear Interpolation (ICPIN)
EC50 >15 N/A N/A <6.667
Test Acceptability
Analysis ID  Endpoint Attribute Test Stat TAC Limits Overlap  Decision
18-4157-7020 Fertilization Rate Control Resp 0.858 0.7 -NL Yes Passes Acceptability Criteria
18-7792-7297 Fertilization Rate Control Resp 0.858 0.7 - NL Yes Passes Acceptability Criteria
18-4157-7020 Fertilization Rate PMSD 0.04092 NL-0.25 No Passes Acceptability Criteria
Fertilization Rate Summary
C-% Control Type  Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev  CV% Y%Effect
0 High Salinity Co 5 0.884 0.8254 0.9426 0.84 0.96 0.02112  0.04722 5.34% 0.0%
0 Lab Control 5 0.858 0.8418 0.8742 0.84 0.87 0.005831 0.01304 1.52% 2.94%
25 5 0.894 0.8628 0.9252 0.85 0.81 0.01122  0.0251 2.81% -1.13%
5 5 0.894 0.8654 0.9226 0.87 0.93 0.0103 0.02302 2.58% -1.13%
6.06 5 0.896 0.8703 0.9217 0.87 0.92 0.009274 0.02074 2.31% -1.36%
10 5 0.892 0.8698 0.9142 0.87 0.91 0.008 0.01789 2.01% -0.91%
15 5 0.838 0.8097 0.8663 0.8 0.86 0.0102 0.0228 2.72% 5.2%
Fertilization Rate Detail
C-% Control Type  Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 High Salinity Co 0.84 0.85 0.89 0.96 0.88
0 Lab Control 0.87 0.85 0.87 0.86 0.84
2.5 0.91 0.91 0.9 0.85 0.9
5 0.9 0.93 0.88 0.87 0.89
6.06 0.87 0.88 0.92 0.91 0.9
10 0.88 0.91 0.81 0.87 0.89
15 0.84 0.84 0.8 0.86 0.85
000-089-187-5 CETIS™ v1.8.7.20 Analyst: Vv(} QA: A( !@,
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CETIS Analytical Report Report Date: 24 Oct-17 10:48 (p 1 of 2)

Test Code: 1710-S045 | 14-2018-0599
Echimoid Sperm Cell Fertilization Test 15C Nautilus Environmental (CA)
Analysis ID:  18-4157-7020 Endpoint: Fertilization Rate CETIS Version: CETISv1.8.7
Analyzed: 24 Oct-17 10:48 Analysis: Parametric-Control vs Treatments Official Results: Yes
Data Transform Zeta Alt Hyp Trials Seed PMSD NOEL LOEL TOEL TU
Angu lar (Corrected) NA C>T NA NA 4.09% 15 >15 NA 6.667

Dunneit Multiple Comparison Test

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

L.ab Control 25 -2.737 2.362 0.048 8 0.9999 CDF Non-Significant Effect
5 -2.741 2.362 0.048 8 0.9999 CDF Non-Significant Effect
6.06 -2.882 2.362 0.048 8 1.0000 CDF Non-Significant Effect
10 -2.547 2.362 0.048 8 0.9999 CDF Non-Significant Effect
15 1.244 2.362 0.043 8 2781 CDrF NOii-Sigiiticaint Effect

ANOWA Table

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

Between 0.03420945 0.00684189 5 6.546 0.0006 Significant Effect

Error 0.02508643 0.001045268 24

Total 0.05929589 29

Distributional Tests

Attribute Test Test Stat  Critical P-Value Decision(a:1%)
Variances Bartlett Equality of Variance 2.289 15.09 0.8079 Equal Variances
Distribution Shapiro-Wilk W Normality 0.9793 0.9031 0.8074 Normal Distribution

Fertilization Rate Summary

C-% Control Type  Count Mean 95% LCL 95% UCL Median Min Max Std Err CV% %Effect
0 Lab Control 5 0.858 0.8418 0.8742 0.86 0.84 0.87 0.005831 1.52% 0.0%
25 5 0.894 0.8628 0.9252 0.9 0.85 0.91 0.01122 2.81% -4.2%

5 5 0.894 0.8654 0.9226 0.89 0.87 0.93 0.0103 2.58% -4.2%
6.06 5 0.896 0.8703 0.9217 0.9 0.87 0.92 0.009274 2.31% -4.43%
10 5 0.892 0.8698 0.9142 0.89 0.87 0.91 0.008 2.01% -3.96%
15 5 0.838 0.8097 0.8663 0.84 0.8 0.86 0.0102 2.72% 2.33%

Angular (Corrected) Transformed Summary

C-% Control Type  Count Mean 95% LCL  95% UCL Hedian Min fiax Std Err CV% Y%Effect
0 Lab Control 5 1.185 1.162 1.208 1.187 1.159 1.202 0.008311 1.57% 0.0%
25 5 1.241 1.193 1.289 1.249 1.173 1.266 0.01732  3.12% -4.72%
5 5 1.241 1.192 1.289 1.233 1.202 1.303 0.01744  3.14% -4.73%
6.06 5 1.244 1.201 1.286 1.249 1.202 1.284 0.01519 273% -4.97%
10 5 1.237 1.201 1.273 1.233 1.202 1.266 0.01292 2.34% -4.4%
15 5 1.157 1.12 1.195 1.159 1.107 1.187 0.01355 2.62% 2.32%

000-089-187-3 CETIS™ v1.8.7.20 Analyst: f)L - A(/D]dj})"i




CETIS Analytical Report Report Date: 24 Oct-17 10:48 (p 2 of 2)
Test Code: 1710-S045 | 14-2018-0599
Echinoid Sperm Cell Fertilization Test 15C Nautilus Environmental (CA)
Analysis ID:  18-4157-7020 Endpoint: Fertilization Rate CETIS Version: CETISv1.8.7
Analyzed: 24 Oct-17 10:48 Analysis: Parametric-Control vs Treatments Official Results: Yes
Graphics
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CETIS Ana|yﬁca| Report Report Date: 24 Oct-17 10:48 (p 1 of 1)
Test Code: 1710-S045 | 14-2018-0599
Echinoid Sperm Cell Fertilization Test 15C Nautilus Environmental (CA)
Analysis ID:  18-7792-7297 Endpoint: Fertilization Rate CETIS Version: CETISv1.8.7
Analyzed: 24 Oct-17 10:48 Analysis: Linear Interpolation (ICPIN) Official Results: Yes
Linear Interpolation Options
X Transform Y Transform Seed Resamples Exp 95% CL  Method
Linear Linear 312913 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/IA <6.667 NA NA
Fertifization Raie Summary Calculated Variate(A/B)
C-% Control Type Count Mean Min Max Std Err Std Dev  CV% %Effect A B
0 Lab Control 5 0.858 0.84 0.87 0.005831 0.01304 1.52% 0.0% 429 500
2.5 5 0.894 0.85 0.91 0.01122  0.0251 2.81% -4.2% 447 500
5 5 0.894 0.87 0.93 0.0103 0.02302 2.58% -4.2% 447 500
6.06 5 0.896 0.87 0.92 0.009274 0.02074 2.31% -4.43% 448 500
10 5 0.892 0.87 0.91 0.008 0.01788 2.01% -3.96% 446 500
15 5 0.838 0.8 0.86 0.0102 0.0228 2.72% 2.33% 419 500
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CETIS Analytical Report /\277 Report Date: 24 0ct-17 10:48 (p 1 of 1)

Test Code: 1710-S045 | 14-2018-0599
Echinoid Sperm Cell Fertilization Test 15C Nautilus Environmental (CA)
Analysis ID:  09-1943-4577 Endpoint: Fertilization Rate CETIS Version: CETISv1.8.7
Analyzed: 24 Oct-17 10:48 Analysis: Parametric Bioequivalence-Two Sample Official Results: Yes
Data Transform Zeta Alt Hyp Trials Seed TSTh PMSD NOEL LOEL TOEL TU
Angular (Corrected) NA Chb<T NA NA 0.75 2.49% 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* 19.13 2.015 0.037 5 <0.0001 CDF Non-Significant Effect
5* 19.02 2.015 0.037 5 <0.0001 CDF Non-Significant Effect
6.06* 21.63 2.015 0.033 5 <0.0001 CDF Non-Significant Effect
10* 24.27 2.015 0.029 5 <0.0001 CDF Non-Significant Effect
15% 18.01 2.015 03¢ & <0.0001 CODOF Non-Signiticaint Effect

ANOVA Table

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

Between 0.03420945 0.00684189 5 6.546 0.0006 Significant Effect

Error 0.02508643 0.001045268 24

Total 0.05929589 29

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(a:1%)
Variances Bartlett Equality of Variance 2.289 15.09 0.8079 Equal Variances
Distribution Shapiro-Wilk W Normality 0.9793 0.9031 0.8074 Normal Distribution

Fertifization Rate Summary

C-% Control Type  Count Mean 95% LCL 95% UCL Median Min Max Std Err CV% %Effect
0 Lab Control 5 0.858 0.8418 0.8742 0.86 0.84 0.87 0.005831 1.52% 0.0%
2.5 5 0.894 0.8628 0.9252 0.9 0.85 0.91 0.01122  2.81% -4.2%

5 5 0.894 0.8654 0.9226 0.89 0.87 0.93 0.0103 2.58% -4.2%
6.06 5 0.896 0.8703 0.9217 0.9 0.87 0.92 0.009274 2.31% -4.43%
10 5 0.892 0.8698 0.9142 0.89 0.87 0.91 0.008 2.01% -3.96%
15 5 0.838 0.8097 0.8663 0.84 0.8 0.86 0.0102 2.72% 2.33%

Angular (Corrected) Transformed Summary

C-% Control Type  Count fMean 95% LCL 95% UCL Median  Min Max Std Err CV% %Effect
0 Lab Control 5 1.185 1.162 1.208 1.187 1.159 1.202 0.008311 1.57% 0.0%
2.5 5 1.241 1.193 1.289 1.249 1.173 1.266 001732  3.12% -4.72%
5 5 1.241 1.192 1.289 1.233 1.202 1.303 0.01744  3.14% -4.73%
6.06 5 1.244 1.201 1.286 1.249 1.202 1.284 0.01519  2.73% -4.97%
10 5 1.237 1.201 1.273 1.233 1.202 1.266 0.01292  2.34% -4.4%
15 5 1.157 1.12 1.195 1.159 1.107 1.187 0.01355  2.62% 2.32%

000-089-187-3 CETIS™ v1.8.7.20 Analyst; y QAf\CfD\,Z‘j |7



CETIS Test Data Worksheet

Report Date: 12 Oct-17 09:04 (p 1 of 1)
Test Code: ] 7 ,0./3 0y [ 14-2018-0599/54A63C77

Echinoid Sperm Cell Fertilization Test 15C

Nautilus Environmental (CA)

Start Date: 12 Oct-17 Species: Strongylocentrotus purpuratus Sample Code: 17- }Oai(
End Date: 12 Oct-17 Protocol: EPA/600/R-95/136 (1995) Sample Source: IDE Americas, Inc.
Sample Date: 11 Oct-17 Material: Facility Effluent Sample Station: Train 4
C-% Code| Rep | Pos | # Counted A Fertilized , L Notes

216 | (00 W Lo g0 ke olF NEE

217 {00 89 [

218 | [0 4 g /

21 (1o 1|

220 (0D g9s

2211 |00 40
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223 | {0 84 \

24| \(p H c \

225 (LD 9 i

2| 100 40

2211100 B4
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229 | {Qip q (0

230 | {0v QT

231 (D 188

232 00 b7 B

28 (o %4

234 lou Ci (
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239 | {0 ?}‘}

240 | {0 gq
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| () | 45

25 1)) Q F \

261 (60 | ¢M l

247 | 00 4| \
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CETIS Test Data Worksheet

Report Date:

12 Oct-17 09:04 (p 1 of 1)
Test Code: | 7/0-SOY 614'201 8-0599/54A63C77

Echinoid Sperm Cell Fertilization Test 15C

Nautilus Environmental (CA)

Start Date: 12 Oct-17 Species: Strongylocentrotus purpuratus Sample Code: 17- |0 TG
End Date: 12 Oct-17 Protocol: EPA/600/R-95/136 (1995) Sample Source: [DE Americas, Inc.
Sample Date: 11 Oct-17 Material: Facility Effluent Sample Station: Train 4
C-% Code| Rep | Pos | #Counted | # Fertilized Notes
0 HS | 1 | 227
0 HS | 2 | 236
0 HS | 3 | 223
0 [Hs| 4 2] 190 9y loNZh7  PiT
0 HS | 5 | 231
0 LC 1 239
S Bl B el IR AL %9 woizh7 Ry |
0 LC | 3 | 242
0 LC | 4 | 238
0 LC | 5 | 246
2.5 1 | 222
25 2 | 219
25 3 | 221
2 oo | 76 e (1247 BT
25 5 | 241
5 1| 287
> 2120 wo | %9 Bzl T
5 3 | 243
5 4 | 245
5 5 | 240
6.06 11232
6.06 2 | 218
6.06 P20 oo | &4 wlo v R
6.06 4 | 234
6.06 5 | 216
10 1] 217
10 2 |47 (o | g4 \o fvzn7 Ex
10 3 | 225
10 4 | 228
10 5 | 233
15 1 | 248
15 2 | 235
15 3 | 226
15 4 | 249 -
s s 2] oo | 76 Wizl T

000-088-187-5
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Marine Chronic Bioassay Water Quality Measurements

Client : IDE Test Species: S. purpuratus
Sample ID: Train 4 Start Date/Time: 10/12/2017 | Z»ﬂ S5
Sample Log No.:  17- | QY | End Date/Time: 10/12/2017 | 5 3 S
Dilutions made by: P TestNo: [ 7/0-SO1 <~
Analyst: ‘
O
Initial Readinas
Concentration DO pH Salinity Temperature
Yo (mg/L) (units) (ppt) (€)
g
Lab Control L [y
ST EEL e, =0
High Salinity 4
Control | . By | 292 | 5
2.5 Shoope O Sy ; 5 T
1.\ e et Q 1.9
5.0 Oy R LT - )
. & RO\ 55 150
6.06 YA S =2 I
e ROs5 Ol 1= i
10 o o 2w g o
L. O 5.5 (5.0
v e | ran] D] 5
Comments:
QC Check: ‘ A( /0/18 /)’7 Final Review: VTV !P{Q(p“*'j

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



Marine Chronic Bioassay Echinoderm Sperm-Cell Fertilization Worksheet

Client: . (D ' ' Start Date/Time: _10/12/2017 / 145
Sample ID: T e~ <4 End Date/Time: 10/12/2017 | j&s2<
Test No.: V710-S04% Species: S. purpuratus

Animal Source: P:f [ Ot s
Tech initials: L Date Collected: g |28[1F
Injection Time: jw0

Sperm Absorbance at 400 nm: () .71 "L (target range of 0.8 - 1.0 for density of 4x10° sperm/ml)

A =
- Vo a 2 :\
Eggs Counted: 0 Mean: "0 | 17 X 50 = D%b O eggs/ml
—y | (target counts of 80 eggs per vertical pass on Sedgwick-
— e Rafier slide for a final density of 4000 eggs/ml)
_'L%_~
Initial density: § 59{” O eggs/ml = qugdilyiion/factor egg stock mil
Final density: {4000  eggs/ml - 19-/@ﬂ egg stock seawater mi

//arts seawater
Prepare the embryo stock according to the calculated dilution factor. For example, if the dilution factor is 2.25, use 100 ml of
ex»stmg stock (1 pari) and 125 ml of d|lut|on waier (1.25 parts).

Sperm:Edg Ratio

o —

Ranqeﬁﬁder Test: 2000:1 < 1600:1 1200:1 800:1 400:1 200:1 100:1 50:1

ml Sperm Stock 50 40 30 20 10 5.0 2.5 1.25

ml Seawater ‘ 0.0 | 10 20 30 40 45 47.5 48.75
Time Rangefinder Ratio: Fert. Unfert.

Sperm Added (100 pl): {20 | D] 25 a5

Eggs Added (0.5ml): {437} ; o | NAas 45

Test Enciied: @\WS‘%}U&U\?” 102+ 99 7

NOTE: Choose a sperm-to-egg ratio that results in fertilization between 80 and 90 percent. If more than one concentration is within
this range, choose the ra’uo closest to 90 percent unless professional Judgment dictates consideration of other factors (e.g.,
organism health, stage of reproduct:ve season site conditions).

Deﬂnitiv¢ Test | Sperm:Egg Ratio Used: __ 00" |
: Time i Fert. Unfert.
Sperm Added (100 pl): 55 S ‘% Qc1 47 =
Eggs Added (05 ml): V515 ‘ Qc2 41 2
Test Ended: 1555 Egg Control 1 0 [128)
% Egg Control 2 0 {oe
Comments: MG @W)mifl’ 1t

B)-E (8 MO cliwstion warecca oy

QC Check: P\Llh!}f{(\”i }: Final Review: W W’Z(Z“f/)

Nautilus Environmental. 4340 VVandever Avenue.; San Diego, CA 92120.
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CETIS Summary Report

Report Date: 26 Oct-17 16:43 (p 1 of 1)
Test Code: 1710-S044 | 21-2792-8664

Echinoid Sperm Cell Fertilization Test 15C

Nautilus Environmental (CA)

Batch ID: 04-8452-6221 Test Type: Fertilization Analyst:
Start Date: 12 Oct-17 14:55 Protocol: EPA/600/R-95/136 (1995) Diluent: Natural Seawater
Ending Date: 12 Oct-17 15:35 Species:  Strongylocentrotus purpuratus Brine: Not Applicable
Duration: 40m Source: Pt. Loma Age:
Sample ID: 20-2836-5281 Code: 17-1092 Client: IDE
Sample Date: 11 Oct-17 08:00 Material:  Facility Effluent Project: Carlsbad Desal Plant
Receive Date: 11 Oct-17 12:32 Source: IDE Americas, Inc.
Sample Age: 31h (4.5 °C) Station: Pre-Treatment Filtered
Comparison Summary
Analysis ID  Endpoint NOEL LOEL TOEL PMSD TU ilethod
15-1919-9501 Fertilization Rate 15 >15 NA 7.96% <,6.667 Dunnett Multiple Comparison Test
Point Estimate Summary
Analysis ID  Endpoint Level % 95% LCL 95% UCL TU Method
12-2955-7712 Fertilization Rate EC25 >15 N/A N/A <6.667 Linear Interpolation (ICPIN)
EC50 >15 N/A N/A <6.667
Test Acceptability
Analysis ID Endpoint Attribute Test Stat TAC Limits Overlap Decision
12-2955-7712  Fertilization Rate Control Resp 0.848 0.7 - NL Yes Passes Acceptability Criteria
15-1919-9501 Fertilization Rate Control Resp 0.848 0.7 - NL Yes Passes Acceptability Criteria
15-1919-9501 Fertilization Rate PMSD 0.07955 NL-0.25 No Passes Acceptability Criteria
Fertilization Rate Summary
C-% Control Type  Count Mean 95% LCL 95% UCL Min Max StdErr Std Dev CV% Y%Effect
0 Lab Control 5 0.848 0.7786 0.9174 0.75 0.89 0.02498 0.05586 6.58% 0.0%
2.5 5 0.786 0.7138 0.8582 0.7 0.85 0.026 0.05814  7.4% 7.31%
5 5 0.81 0.7611 0.8589 0.77 0.87 0.01761  0.03937 4.86% 4.48%
6.06 5 0.794 0.7167 0.8713 0.72 0.88 0.02786 0.06229 7.85% 6.37%
10 5 0.858 0.8183 0.8977 0.82 0.9 0.01428 0.03194 3.72% -1.18%
15 5 0.826 0.7974 0.8546 0.79 0.85 0.0103 0.02302 2.79% 2.59%
Feriilization Rate Detail
C-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep &
0 Lab Control 0.87 0.87 0.89 0.86 0.75
2.5 0.7 0.76 0.82 0.85 0.8
5 0.81 0.87 0.77 0.82 0.78
6.06 0.72 0.88 0.82 0.8 0.75
10 0.9 0.88 0.82 0.84 0.85
15 0.85 0.83 0.84 0.79 0.82

000-089-187-5

CETIS™ v1.8.7.20
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CETIES Analytical Report Report Date: 26 Oct-17 16:43 (p 1 of 2)
Test Code: 1710-S044 | 21-2792-8664
Echinoid Sperm Cell Fertilization Test 15C Nautilus Environmental (CA)
Analysis ID:  15-1919-9501 Endpoint: Fertilization Rate CETIS Version: CETISv1.8.7
Analyzed: 26 Oct-17 16:43 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 7.96% 15 >15 NA 6.667
Dunreett Multiple Comparison Test
Control vs C-% Test Stat Critical MSD DF P-Value P-Type Decision(a:5%)
Lab Control 2.5 2.119 2.362 0.081 8 0.0798 CDF Non-Significant Effect
5 1.368 2.362 0.091 8 0.2693 CDF Non-Significant Effect
6.06 1.837 2.362 0.091 8 0.1319 CDF Non-Significant Effect
10 -0.3117  2.362 0.091 8 0.9091 CDF Non-Significant Effect
15 0.8553 2.362 0.081 8 0.4837 CDF Nori-Significant Effect
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision(a:5%)
Between 0.03581528 0.007163056 5 1.931 0.1263 Non-Significant Effect
Error 0.08903499 0.003709791 24
Total 0.1248503 29
Distributional Tests
Attribute Test Test Stat Critical P-Value Decision(a:1%)
Variances Bartlett Equality of Variance 4.058 15.09 0.5410 Equal Variances
Distribution Shapiro-Wilk W Normality 0.983 0.9031 0.8990 Normal Distribution
Fertilization Rate Summary
C-% Control Type  Count Miean 95% LCL  95% UCL Median  Min ffax StdErr CV% %Effect
0 Lab Control 5 0.848 0.7786 0.9174 0.87 0.75 0.89 0.02498 6.59% 0.0%
2.5 5 0.786 0.7138 0.8582 0.8 0.7 0.85 0.026 7.4% 7.31%
5 5 0.81 0.7611 0.8589 0.81 0.77 0.87 0.01761  4.86% 4.48%
6.06 5 0.794 0.7167 0.8713 0.8 0.72 0.88 0.02786  7.85% 6.37%
10 5 0.858 0.8183 0.8977 0.85 0.82 09 0.01428 3.72% -1.18%
15 5 0.826 0.7974 0.8546 0.83 0.79 0.85 0.0103 2.79% 2.59%
Angular (Corrected) Transformed Summary
C-% Control Type  Count iean 95% LCL 95% UCL Median Min fiax Std Err CV% %Effect
0 Lab Control 5 1.174 1.084 1.265 1.202 1.047 1.233 0.03261 6.21% 0.0%
2.5 5 1.093 1.005 1.18 1.107 0.9912 1.173 0.03141  6.43% 6.95%
5 5 1.122 1.057 1.186 1.12 1.071 1.202 0.02313 4.61% 4.49%
6.06 5 1.103 1.005 1.202 1.107 1.013 1.217 0.03541  7.18% 6.03%
10 5 1.186 1.128 1.244 1.173 1.133 1.249 0.02082  3.92% -1.02%
15 5 1.141 1.104 1.178 1.146 1.095 1.173 0.01341  2.63% 2.82%
000-089-187-4 CETIS™ v1.8.7.20 Analyst: #C QA: \"’WWP/W{W




CETIS Analytical Report

Report Date:
Test Code:

26 Oct-17 16:43 (p 2 of 2)
1710-S044 | 21-2792-8664

Echinoid Sperm Cell Fertilization Test 15C

Nautilus Environmental (CA)

oLc

25

C-%

6.06

15

Analysis ID:  15-1919-9501 Endpoint: Fertilization Rate CETIS Version: CETISv1.8.7
Analyzed: 26 Oct-17 16:43 Analysis: Parametric-Control vs Treatments Official Results: Yes
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CETIS Analytical Report Report Date: 26 Oct-17 16:43 (p 1 of 1)
Test Code: 1710-S044 | 21-2792-8664
Echinoid Sperm Cell Fertilization Test 15C Nautilus Environmental (CA)
Analysis ID:  12-2955-7712 Endpoint: Fertilization Rate CETIS Version: CETISv1.8.7
Analyzed: 26 Oct-17 16:43 Analysis: Linear Interpolation (ICPIN) Official Results: Yes
Linear Interpolation Options
X Transforim Y Transform Seed Resamples Exp 95% CL  Method
Linear Linear 134713 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
Fertiiization 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 0.848 0.75 0.89 0.02498 0.05586 6.59% 0.0% 424 500
2.5 5 0.786 0.7 0.85 0.026 0.05814  7.4% 7.31% 393 500
5 5 0.81 0.77 0.87 0.01761  0.03937 4.86% 4.48% 405 500
6.06 5 0.794 0.72 0.88 0.02786 0.06229 7.85% 6.37% 397 500
10 5 0.858 0.82 0.9 0.01428 0.03194 3.72% -1.18% 429 500
15 5 0.826 0.79 0.85 0.0103 0.02302 2.79% 2.59% 413 500
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CETIS Analytical Report

Report Date:

26 Oct-17 16:43 (p 1 of 1)

Test Code: 1710-S044 | 21-2792-8664

Echinoid Sperm Cell Fertilization Test 15C “_)T”"” Nautilus Environmental (CA)
Analysis ID:  03-7531-4986 Endpoint: Fertilization Rate CETIS Version: CETISv1.8.7
Analyzed: 26 Oct-17 16:43 Analysis: Parametric Bioequivalence-Two Sample Official Results: Yes
Data Transform Zeta Alt Hyp Trials Seed TSThb PMSD NOEL LOEL TOEL TU
Angular (Corrected) NA Cb<T NA NA 0.75 4.46% 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% 5.324 1.895 0.075 7 0.0005 CDF Non-Significant Effect

5* 7.155 1.895 0.064 7 <0.0001 CDF Non-Significant Effect

6.06* 5177 1.895 0.082 7 0.0006 CDF Non-Significant Effect

10* 9.515 1.895 0.061 7 <0.0001 CDF Non-Significant Effect

15* 8.328 1.843 0.054 6 <0.00061 CODF iNon-Significant Effect
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision(a:5%)
Between 0.03581528 0.007163056 5 1.931 0.1263 Non-Significant Effect
Error 0.08903499 0.003709791 24
Total 0.1248503 29
Distributional Tests
Attribute Test Test Stat Critical P-Value Decision(a:1%)
Variances Bartlett Equality of Variance 4.058 15.09 0.5410 Equal Variances
Distribution Shapiro-Wilk W Normality 0.983 0.9031 0.8990 Normal Distribution
Fertilization Rate Summary
C-% Control Type  Count Mean 95% LCL 95% UCL. Median  Min Max StdErr CV% %Effect
0 L.ab Control 5 0.848 0.7786 0.9174 0.87 0.75 0.89 0.02498 6.59% 0.0%
25 5 0.786 0.7138 0.8582 0.8 0.7 0.85 0.026 7.4% 7.31%
5 5 0.81 0.7611 0.8589 0.81 0.77 0.87 0.01761  4.86% 4.48%
6.06 5 0.794 0.7167 0.8713 0.8 0.72 0.88 0.02786 7.85% 6.37%
10 5 0.858 0.8183 0.8977 0.85 0.82 0.9 0.01428 3.72% -1.18%
15 5 0.826 0.7974 0.8546 0.83 0.79 0.85 0.0103 2.79% 2.59%
Angular (Corrected) Transformed Summary
C-% Control Type  Count Mean 95% LCL 95% UCL Median  Min Miax StdErr CV% %Effect
0 Lab Control 5 1.174 1.084 1.265 1.202 1.047 1.233 0.03261 6.21% 0.0%
2.5 5 1.093 1.005 1.18 1.107 0.9912 1173 0.03141  6.43% 6.95%
5 5 1.122 1.057 1.186 1.12 1.071 1.202 0.02313  4.61% 4.48%
6.06 5 1.103 1.005 1.202 1.107 1.013 1.217 0.03541  7.18% 6.03%
10 5 1.186 1.128 1.244 1.173 1.133 1.249 0.02082  3.92% -1.02%
15 5 1.141 1.104 1.178 1.146 1.095 1.173 0.01341  2.63% 2.82%

000-089-187-4

CETIS™ v1.8.7.20

Analyst: J&(
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CETIS Test Data Worksheet

Report Date: 26 Oct-17 16:11 (p 1 of 1)
Test Code: 21-2792-8664/1710-S044

Echinoid Sperm Cell Fertilization Test 15C

Nautilus Environmental (CA)

Start Date: 12 Oct-17 14:55 Species: Strongylocentrotus purpuratus Sample Code: 17-1092
End Date: 12 Oct-17 15:35 Protocol: EPA/600/R-95/136 (1995) Sample Source: IDE Americas, Inc.
Sample Date: 11 Oct-17 08:00 Material: Facility Effluent Sample Station: Pre-Treatment Filtered
C-% Code| Rep | Pos | # Counted # Fertilized Notes

186 ) o0 -7 tj

187 ; %7 Z """""
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182 }‘) %:)
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194 { a0

195 8»%
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197 g c
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200 ﬁ 5

201 %’ 5

o TR

203 g ¢ Lf

204 | 2

205 T

206 g 57

207 } 75

208 E g o

209 2 7q

zo| §2

211 | g’z

212 \ 2 O

213 4 >

214 \‘g ) “Z‘i{ o

215 V 77

000-089-187-4

CETIS™ v1.8.7.20
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CETIS Test Data Worksheet

Report Date: 12 Oct-17 09:02 (p 1 of 1)
Test Code: rm,gow 21-2792-8664/7ED59D58

Echinoid Sperm Cell Fertilization Test 15C

Nautilus Environmental (CA)

Start Date: 12 Oct-17 Species: Strongylocentrotus purpuratus Sample Code: 17- (Oﬂz
End Date: 12 Oct-17 Protocol: EPA/600/R-95/136 (1995) Sample Source: IDE Americas, Inc.
Sample Date: 11 Oct-17 Material: Facility Effluent Sample Station: Pre-Treatment Filtered
C-% Code| Rep | Pos | # Counted # Fertilized Notes
0 LC | 1 | 190
0 LC | 2 | 189
0 LC | 3 | 188
0 LC | 4 | 192
O s eo | B2 \enziir 2y
25 1 | 196
25 2 205
25 3 | 210
25 4 | 200 10@ 7@ \o ne ny {:2‘/(-—
25 5 | 212
5 1 | 198
5 2 202 ©
s 3% o0 (ST 1bn2 v A
5 4 | 211
B 5 5 | 199
5.06 1 | 215 N
AN YT A =
6.06 3 | 214
6.06 4 | 213
6.06 5 | 186
10 1 | 194
10 2 [204| {00 <22 L&ﬂ /1 e
10 3 | 187
10 4 | 208
10 5 | 197
5 RN (CTs 7H ICrAtNNL SN
15 2 1201
15 3 | 203
15 4 | 209
15 5 | 193

000-089-187-5

0C (e

CETIS™ v1.8.7.20
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Marine Chronic Bioassay

Client :
Sample ID:

Sample Log No.:

Dilutions made by:

Comments:

QC Check:

IDE

PT Filt E££

@
J\ e J0g

Start Date/Time: 10/12/2017

End Date/Time: 10/12/2017

Water Quality Measurements

Test Species: S. purpuratus

oo TestNo: |7 /0 — So il
Analyst: N
K
Initial Readings
Concentration DO pH Salinity Temperature
% (mg/L) (units) (ppt) (C)
Lab Control o oo — o
1R 3.0 530 | V5D
2.5 - A o . -
1.1 OB rES |52
o < s ey gy P
5.0 1) ¥ O 4.9 14,9
6-06 »“’“*i V \ g . (\5(‘@ /%fé k (jl }‘ES/' g
10 Q:t B . . /i‘) R
1 50 2% 9] 151
15 e N % ”%' ?
[ A-00 PR 15,0

&Pz O\

Nevehdlvd

e} I (o411

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

Final Review: (t{ i@fﬂf( i1

HEDY
[55S




‘Marine Chronic Bioassay | Echinoderm Sperm-Cell Fertilization Worksheet

Client: . e Start Date/Time: 10/12/2017 / _4i&S
Sample ID: Fre-—reahnent 1[: ) J{/ Lplent End Date/Time: 10/12/2017 / &35
Test No.: |-1/0 — 8 DYy Species: S. purpuratus

Animal Source: Pi. [ otas .
Tech initials: LG Date Collected: qlweht
Injection Time: ety

(_«"/‘x;
Sperm Absorbance at 400 nm: 0. 3/’%@ (target range of 0.8 - 1.0 for density of 4x10° sperm/ml)

B na o
Eggs Counted: 28 . Mean: STl x50 = DL O eggs/ml
— (target counts of 80 eggs per vertical pass on Sedgwick-
—1 £ | Rafier slide for a final density of 4000 eggs/ml)
‘ 9.9 2 o
Initial density: EQJL”O eggs/ml =0 Abs dilutiofi factor egg stock ml
Final density: . 4000 eggs/ml - 1,,0/part egg stock seawater ml

PN
/arts seawater

Preparefthe embryo stock according to the calculated dilution factor. For example, if the dilution factor is 2.25, use 100 ml of
existing stock (1 part) and 125 mi of dilution waier (1.25 parts). -

Sperm:Egg Ratio

Rangefinder Test: 2000:1 ‘ 1600:1 1200:1 ©  800:1 400:1 200:1 100:1 50:1

ml Sperm Stock : 50 40 30 ¢ 20 10 5.0 2.5 1.25

ml Seawater 0.0 1 10 20 30 40 45 47.5 48.75
Time Rangefinder Ratio: Fert. Unfert.

Sperm Added (100 pl): ' £ 2() | o 75 25

Eggs Added (0.5 ml): ({3 T ; 0o~ | AN 1.5

Test Ended: @{ﬁ SHUAT 10 | 9% i

NOTE: Choose a sperm-to-egg ratio that results in fertilization between 80 and 90 percent. |f more than one concentration is within
this range choose the ratio closest to 90 percent unless professional judgment dictates consideration of other factors (e.g.,
orgamsm health, stage of reproductnve season site conditions)..

Definitive Test ' Sperm:Egg Ratio Used: [0 \
! Time Fert. Unfert.
Sperm Added (100 ul): 455 | Qc1 a7 T
Eggs Added (0.5 ml):  \5\5~ : Qc2 1L &
Test Ended: 1552 Egg Control 1 0 0
| Egg Conirol 2 0 [oe
Comments: (PQ COHE W] ‘7/’ +

(B\»é#"f@ f\)\) Aiician VLQ‘-CPQ;‘(LvFV}I‘

§

QC Check: AL |T)§]“S(\’7 Final Review: W wbﬁi I

1

Nautilus Environmental. 4340 Vandever Avenue.. San Diego, CA 92120.
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Sample Receipt Information



Nautilus Environmental
4340 Vandever Avenue
San Diego, CA 92120

Client: ! D€

~ oo AN B -
Project: L/D}/ SLEANS

Sample ID:
Log-in No. {(17-x000):
Sample Collection Date & Time:
Sample Receipt Date & Time:
Number of Containers & Container Type:
Approx. Total Volume Received (L}):
Check-in Temp (°C)
Temperature OK? *
DO {mg/L)
pH (units)
Conductivity (pS/cm)
Salinity (ppt)

Alkalinity {mgiL)?
Hardness (mg/L) >°

Total Chlorine (mg/L)

Technician Initials

Freshwater Tests:
Control/Dilution Water Source: 83:2

Additional Control? Y N

Tests Performed Wb m A § ‘”Z(/Ch({‘w\

TestIDNoJs): | | (0-8040 o

45

T ‘f’@'

Sample Check-In Information

Sample Descriptions:

nEi-col [ E )Biine £4 (40T 7L 1t |5)ReF o)
088 | eg4 240 ieaz | o4
(e 17 SBed Wiy oot | e miit sgoe| Wil Ssee |/ lip oo
WOMNT B2 | 106017 1232 | BIWAT 1232 | Lo V232 ve fuliT sy
LHLebi [[dr e | | Ybeky [1HL ebi (V- cobs
~H ~ HL bl ~H L ~HL
.3’;'@3 A 5 72.@\ &a% ’2-“%
NOIMNOINICINNOINIGL
Toae® |+ (%2 |50 G F
IS | Fae  [FoF Faw 1«3
o Flog |zzr [339 e 1 ®
1]+ 200 22 5% Z10 -
o P — N .
LooL |Lp.02 |02 | “C0T o022
Pofre /2N | D TVIET | DT ET 9“%& (€T | om fTM/ET
Culligan Other: Alkalinity: Hardness:
= Alkalinity: Hardness:

Marine Tests: v e \W LA v

Control/Dilution Water Source: @_Sw

SN T @ ey ~ . 3 / -~
Additional Control? (Y N = \}\Ky"'\ )H?Hﬁ‘\%‘»‘ Cardorel Alkalinity: b 5\0"\ Salinity: 5757” PO ("< Final Free Cly:

ART SW

Cther:

A
Sample Salted w/ artificial salt? Y (N [Ifyes,target ppt and source?
p (N Y get pp

N
Sample salted w/brine? Y gN} If yes, target ppt? __

Notes ' Temperature for sample must be 0-6°C if received >24 hours past collection time.

Alkalinity: E Sahmty

2 mg/L as CaCO3, 3 Measured for freshwater samples only, NA = Not Applicable

Additional Commentg ) Too (a2 loy / 2/ edlig i o ] e

pAADE 2T

IDICGTT B

£ isﬂ/\"

=
V\\E’%" \s\\&u@ﬂv o U

QC Check: oo

(3

1) me eolor Clenr we edes, no diders
e edes) cleay npodes agdibag
e Colaf, clear N0 edet” N0 dgons
g -
H pdzeler, deov, o cdes Ad HebnS
5) e Cdor clees no ool no Rbas
6) .
CCC Complete? e/:?\‘“{ N
Filtration? Y /’I\f\
Pore Size:
Crganisms or Debris
s
pH Adjustment? Y \N
1 2 3 4 5 6
Initial pH:
Amount of HCI added:
v Final pH:
Cl; Adjustment? Y /NA
1 2 3 4 5 6
Initial Free Cl,.
STS added:
Sample Aeration? Y ;;
1 2 3 4 5 6
Initial D.O.
Duration & Rate
Final D.O.

Sut:sampies For Additional Chemistry Required? Y(T\lj}

NH3

Other

Tech Initials

Final Review: -

{

ACA0)25(17




Appendix C

Chain-of-Custody Form



SURKEENIN (4 s week

CDP laoratory; ITurn Around Time

Entahlpy Laboratory: Normal: X

'WECK Laboraiory:, RUSH (24 hr):,

Nautilus: X 3 Days:

Technologies AIM: _— 5 Days:
{ Other: ?77? Days
e

Project Name;_Toxicity Screening NPDES Project Manager: Peter Shen Contact Information: (760) 201-7777
Special instruction: Samples collected during normal plant operationat 48 MGD. Samples are to be run unadjusted. Start: 10/10/17 @ ANALYSES NOTES:

08:00, End: 10/11/17 @ 08:00. k¢ &M M_o &

=y

Glass=G Plastic=P

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

Purple Urchin Chronic Fertilization

Drinking Water=DW Seawater=SW $oil=$ Brine=B S
3
Sample ID Date Time Sample 9_2,’. Container
Type fa Type

M-001 (17- 3053) 10/10-11/17 8:00 24 HR COMP -B N 4L CUBIE X TDS - 56.51 ppt EC - 79.90 mS/cm
ERI BRINE (17-3054) 10/10-11/17 8:00 24 HR COMP -B N 4L CUBIE X TDS - 65.13 ppt EC - 89.40 mS/cm
BRINE PIT (17-3055) 10/10-11/17 8:00 24 HR COMP -B N 4L CUBIE X TDS - 20.60 ppt EC - 33.49 mS/cm
TRAIN 4 (17-3056) 10/10-11/17 8:00 24 HR COMP -B N 4L CUBIE X TDS - 67.29 ppt EC- 91.86 mS/cm
PT FILTER EFF (17-3057) 10/10-11/17 8:00 24 HR COMP -B N 4L CUBIE X TDS - 32.57 ppt EC - 50.65 mS/cm

/ . . .
IRelinquished By: Date: Time: AReceived By: . Time: Sample Condition Upon Receipt:
ek “ ’ N [ ; 5 e, -
S N w7 | ({15 5; A 7 Yo T s [ ambientor___%

= i ahrlazz 11 T T 22— by xﬁ;l [ iced [ ] ambient or '
i [ pad [O/H/é7
Nachls TP /- 1088 thoge

| 7- 1097




Appendix D

Reference Toxicant Test Data and

Statistical Analyses



CETIS Summary Report

Report Date:

23 Oct-17 10:05 (p 1 of 1)

Test Code: 171012sprt | 05-0863-6526

Echinoid Sperm Cell Fertilization Test 15C Nautilus Environmental (CA)
Batch ID: 08-3037-0546 Test Type: Fertilization Analyst:

Start Date: 12 Oct-17 14:55 Protocol: EPA/600/R-95/136 (1995) Diluent: Natural Seawater

Ending Date: 12 Oct-17 15:35 Species:  Strongylocentrotus purpuratus Brine: Not Applicable

Duration: 40m Source: Pt Loma Age:

Sample ID: 18-9575-2056 Code: 171012sprt Client: Internal

Sample Date: 12 Oct-17 Material:  Copper chloride Project:

Receive Date: 12 Oct-17 Source: Reference Toxicant

Sample Age: 15h Station: Copper Chloride

Comparison Summary

Analysis ID  Endpoint NOEL LOEL TOEL PMSD TU Method

16-9454-4286 Fertilization Rate 10 20 14.14 5.43% Dunnett Muitiple Comparison Test

Point Estimate Summary

Analysis ID  Endpoint Level ug/L 95% LCL 85% UCL TU iethod

07-1531-2424 Fertilization Rate EC50 60.18 57.54 62.94 Trimmed Spearman-Karber

Test Accepiability

Analysis ID  Endpoint Attribute Test Stat TAC Limits Overlap Decision

07-1531-2424 Fertilization Rate Control Resp 0.894 0.7 - NL Yes Passes Acceptability Criteria
16-9454-4286 Fertilization Rate Control Resp 0.894 0.7 - NL Yes Passes Acceptability Criteria
16-9454-4286 Fertilization Rate PMSD 0.05427 NL-0.25 No Passes Acceptability Criteria
Fertilization Rate Summary

C-pg/L Control Type  Count Mean 95% LCL 95% UCL Win ax Std Err Std Dev  CV% Y%Effect
0 Lab Control 5 0.894 0.8628 0.9252 0.87 0.92 0.01122  0.0251 2.81% 0.0%

10 5 0.858 0.8476 0.8684 0.85 0.87 0.003741 0.008366 0.98% 4.03%
20 5 0.828 0.7829 0.8731 0.79 0.88 0.01625 0.03633 4.39% 7.38%
40 5 0.73 0.6299 0.8301 0.64 0.82 0.03606 0.08062 11.04%  18.34%
80 5 0.28 0.2509 0.3091 0.26 0.32 0.01049 0.02345 8.38% 68.68%
160 5 0.008 0 0.01839 0 0.02 0.003742 0.008367 104.6%  99.11%
Fertilization Rate Detail

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

0 Lab Control 0.89 0.92 0.87 0.87 0.92

10 0.87 0.86 0.86 0.85 0.85

20 0.88 0.79 0.81 0.85 0.81

40 0.82 0.65 0.64 0.78 0.76

80 0.32 0.27 0.27 0.28 0.26

160 0 0.02 0.01 0 0.01
000-089-187-5 CETIS™ v1.8.7.20 oAy 1V '4:”/ (1

Analyst: M
i




CET IS Analytical Report

Report Date:
Test Code:

23 Oct-17 10:02 (p 1 of 2)
171012sprt | 05-0863-6526

Echirmoid Sperm Cell Fertilization Test 156C

Nautilus Environmental (CA)

Analwsis ID:  16-9454-4286 Endpoint: Fertilization Rate CETIS Version: CETISv1.8.7
Analyzed: 16 Oct-17 17:45 Analysis: Parametric-Control vs Treatments Official Results: Yes
Data Transform Zeta Alt Hyp Trials Seed PMSD NOEL LOEL TOEL TU
Angu lar (Corrected) NA C>T NA NA 5.43% 10 20 14.14
Dunrett Multiple Comparison Test
Control vs C-ug/L Test Stat Critical MSD DF P-Value P-Type Decision(a:5%)
Lab Control 10 1.797 2.362 0.074 8 0.1411 CDF Non-Significant Effect

20* 3.06 2.362 0.074 8 0.0111 CDF Significant Effect

40* 6.79 2.362 0.074 8 <0.0001 CDF Significant Effect

80* 21.78 2.362 0.074 8 <0.0001 CDF Significant Effect

160* 36.72 2.362 0.074 & <0.0061 COF Significant Effect
ANOWA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision(a:5%)
Between 5.227365 1.045473 5 4245 <0.0001  Significant Effect
Error 0.0591016 0.002462567 24
Total 5.286466 29
Distributional Tests
Attribute Test Test Stat Critical P-Value Decision(a:1%)
Variances Bartlett Equality of VVariance 13.79 15.09 0.0170 Equal Variances
Distribution Shapiro-Wilk W Normality 0.9826 0.9031 0.8900 Normal Distribution
Fertifization Rate Summary
C-pg/L Control Type  Couni Mean 95% LCL 95% UCL Median Min Max Std Err CV% %Effect
0 Lab Control 5 0.894 0.8628 0.9252 0.89 0.87 0.92 0.01122 2.81% 0.0%
10 5 0.858 0.8476 0.8684 0.86 0.85 0.87 0.003741 0.98% 4.03%
20 5 0.828 0.7829 0.8731 0.81 0.79 0.88 0.01625 4.39% 7.38%
40 5 0.73 0.6299 0.8301 0.76 0.64 0.82 0.03606  11.04%  18.34%
80 5 0.28 0.2509 0.3091 0.27 0.26 0.32 0.01049 8.38% 68.68%
160 5 0.008 0 0.01839  0.01 0 0.02 0.003742 104.6% 99.11%
Angular (Corrected) Transformed Summary
C-pg/L Control Type  Count Mean 95% LCL 95% UCL RMedian  Min Max StdErr CV% %Effect
0 Lab Control 5 1.241 1.19 1.292 1.233 1.202 1.284 0.01847 3.33% 0.0%
10 5 1.185 1.17 1.199 1.187 1.173 1.202 0.005383 1.02% 4.54%
20 5 1.145 1.084 1.206 1.12 1.095 1.217 0.02211  4.32% 7.74%
40 5 1.028 0.9148 1.141 1.059 0.9273 1.133 0.04072 8.86% 17.17%
80 5 0.5573 0.5253 0.5894 0.5464 0.5351 0.6013 0.01154  4.63% 55.09%
160 5 0.08845 0.04003  0.1369 0.1002 0.05002 0.1419 0.01744  44.09% 92.87%
000-089-187-4 CETIS™ v1.8.7.20 an VY “’[&B’ (]

Analyst: M
(J



CETIS Analytical Report Report Date: 23 Oct-17 10:03 (p 2 of 2)
Test Code: 171012sprt | 05-0863-6526

Echinoid Sperm Cell Fertilization Test 15C Nautilus Environmental (CA)

Analysis ID:  16-9454-4286 Endpoint: Fertilization Rate CETIS Version: CETISv1.8.7
Analyzed: 16 Oct-17 17:45 Analysis: Parametric-Control vs Treatments Official Results: Yes

Graphics

1.0 -

0,9:— o

S = =T % ,,,,,,,,,,,,,,, o
08 :_ Reject Null

0.7

Centered
Corr. Angle

0.6 -

Fertilization Rate

05 [
04 v
=
02

01 F

0o b ! ! ! i =
oLC 10 20 40 80 160

C-ug/L

o %[
000-089-187-4 CETIS™ v1.8.7.20 Analyst M an AV hal (]




CETIS Anaiyiical Report Report Date: 23 Oct-17 10:03 (p 1 of 1)
Test Code: 171012sprt | 05-0863-6526
Echinoid Sperm Cell Fertilization Test 15C Nautilus Environmental (CA)
Analysis ID:  07-1531-2424 Endpoint: Fertilization Rate CETIS Version: CETISv1.8.7
Analyzed: 16 Oct-17 17:45 Analysis: Trimmed Spearman-Karber Official Results: Yes
Trimmed Spearman-Kérber Estimates
Threshold Option Threshold Trim Mu Sigma EC50 95% LCL 95% UCL
Control Threshold 0.106 4.03% 1.779 0.009735 60.18 57.54 62.94
Fertilization Rate Summary Calculated Variate(A/B)
C-ugiL Control Type Count Mean Min Max Std Err Std Dev  CV% %Effect A B
0 lLab Control 5 0.894 0.87 0.92 0.01122  0.0251 2.81% 0.0% 447 500
10 5 0.858 0.85 0.87 0.003741 0.008366 0.98% 4.03% 429 500
20 5 0.828 0.79 0.88 0.01625 0.03633 4.39% 7.38% 414 500
40 5 0.73 0.64 0.82 0.03606  0.08062. 11.04%  18.34% 365 500
80 5 0.28 0.26 0.32 0.01049 0.02345 8.38% 68.68% 140 500
160 5 0.008 0 0.02 0.003742 0.008367 104.6%  99.11% 4 500
Graphics
8
&
3
o b
000-089-187-4 CETIS™ v1.8.7.20 QA: wil r[

Analyst: Mf
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CETIS QC Plot

Report Date:

23 Oct-17 10:03 (1 of 1)

Echinoid Sperm Cell Fertilization Test 15C

Nautilus Environmental (CA)

Test Type: Fertilization Organism: Strongylocentrotus purpuratus (Purpl  Material: Copper chloride
Protocol: EPA/600/R-95/136 (1995) Endpoint: Fertilization Rate Source: Reference Toxicant-REF
Echinoid Sperm Cell Fertilization Test 15C
120+
8
-
2
&
(5]
5
=8
<]
(8]
=)
S,
(=]
=
o
N
b

'
w
»

R
222 88 8 8 8 8 85 85 8 8§ 8 8 & 5 5 8 8 8
€ ¥ & 8 8 & 8 8 8 g8 494 o9 ¥ g 2 g o n 9 = o
Mean 49.46 Couni: 20 -2s Warning Limit: 18.94 -3s Action Limit: 3.676
Sigma: 15.26 Cv: 30.90% +2s Warning Limit: 79.98 +3s Action Limit: 95.24

Quality Control Data

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

1 2017 Aug 26 16:00 57.24 7.781 0.5099 10-2039-5656  15-8794-0305

2 28 14:56 41.55 -7.908 -0.5182 08-1525-2751  10-7829-2432

3 30 16:38 50.21 0.7519 0.04927 08-1199-3706  11-0543-3886

4 Sep 1 15:27 34.79 -14.67 -0.9611 13-1244-6646 21-1567-7550

5 2 10:53 89.99 40.53 2.656 (+) 16-4202-9692 18-8681-1855

6 4 16:10 53.77 4.312 0.2826 12-2973-1405  10-6032-1229

7 5 17:07 37.36 -12.1 -0.793 13-1627-7974  14-5447-1160

8 6 1715 44.41 -5.047 -0.3307 05-5533-8557 16-8161-1582

9 8 1548 37.91 -11.55 -0.7567 18-6871-7794  04-4479-5076

10 10 14:25 404 -9.058 -0.5936 11-6871-9499  08-4248-1228

11 12 15:51 81.07 31.61 2.072 +) 20-0603-9450  06-1182-7961

12 13 19:07 52.04 2.576 0.1688 01-4575-6189 02-4618-7964

13 14 1524 34.24 -15.22 -0.9977 11-2846-3680 13-8128-7168

14 16 17:.08 56.97 7.51 0.4921 08-9569-1329  19-6375-1112

15 18 15:28 39.21 -10.25 -0.6719 19-2924-5672  02-0031-2532

16 20 16:15 3362 -15.84 -1.038 00-4454-0074 17-7214-1415

17 22 14:50 54.61 5.149 0.3374 20-3341-5102  16-2759-7635

18 27 15:34 3446 -15 -0.9827 12-3257-1101  06-9840-2290

19 Oct 3 13149 56.88 7.419 0.4862 05-1137-7792  06-0895-0170

20 10 15:10 58.36 8.902 0.5833 20-5863-5053  00-1542-1738

21 12 14:55 60.18 10.72 0.7027 05-0863-6526  07-1531-2424

000-089-187-3

CETIS™ v1.8.7.20

Analyst: M

o tevibzl
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CETIS Test Data Worksheet Report Date: 12 Oct-17 08:23 (p 1 of 1)

Test Code: 05-0863-6526/171012sprt
Echinoid Sperm Cell Fertilization Test 12C \5(/ @5«) Nautilus Environmental (CA)
Start Date: 12 Oct-17 Species: Strongylocentrotus purpuratus Sample Code: 171012sprt
End Date: 12 Oct-17 Protocol: EPA/600/R-95/136 (1995) Sample Source: Reference Toxicant
Sample Date: 12 Oct-17 Material: Copper chloride Sample Station: Copper Chloride
C-ug/L Code| Rep | Pos | # Counted # Fertilized . Notes
t] o too 0 A
2 | (oY $L |
LY L5 [
41100 7 |
5 {bo Y q
6 | 100 b5 ’ |
’ _{p0 B 5
8| 100 87
° | 100 4z \
° | {og B \ ]
oD b \
12 [0 ]
15 | 0D be,
“ | o0 | 78
15 (0o 0 B
16 {00 +9
70 |z \
° ] (o | B7 \
19 100 b6
20 100 8 z
21 ’\0 0 { B
2100 Bb B
2 | (oo b
24 oo g |
% | o 12
% (g0 7
27 LO0 2.}
2% | {00 69
29 L6O 7 )
30 ele} 77 B

& % }4 13237

000-089-187-5 , CETIS™ v1.8.7.20 Analyst: A K oa A 4; \%ﬂ




CETIS Test Data Worksheet Report Date: 12 Oct-17 08:22 (p 1 of 1)
Test Code: 05-0863-6526/171012sprt
Echinoid Sperm Cell Fertilization Test 12€ 15(, @ Nautilus Environmental (CA)
Start Date: 12 Oct-17 Species: Strongylocentrotus purpuratus Sample Code:  171012sprt
End Date: 12 Oct-17 Protocol: EPA/600/R-95/136 (1995) Sample Source: Reference Toxicant
Sample Date: 12 Oct-17 Material: Copper chloride Sample Station: Copper Chloride
C-pg/L Code| Rep | Pos | # Counted # Fertilized Notes
o || 1|5 | o0 U (&6 ol
0 LC | 2 | 25
0 LC | 3 | 18
0 LC | 4 8
0 lc| 5| 9 |
10 1 4
10 31 e 473 Ce, (ol
10 4 6
10 5 | 20 )
20 1] we | 8% (& telld _
20 2 | 18
20 3 | 1
20 4 7
20 5 | 10
40 1 24
40 23 U Gl G o [i/L‘ L
40 3 | 23 o
40 4 | 14
40 5 | 26
80 1 2
80 2 | 27
80 3 | 30
80 4129 4100 TV 06 o]y | 0F
80 5 | 19 ' '
160 1 1
160 2 | 47
160 3 | 12
B 160 4 | 15 ‘
te0 Pl WY O Lo o]

\® CG]

@ L’;\%XJ o 3IT

000-089-187-5

CETIS™ v1.8.7.20

Analyst:

CG

QA:;'VL(JO{,Xn//




Marin @ Chronic Bioassay Water Quality Measurements

Client = Internal Test Species: S. purpuratus

Sample 1D: CuCl, Start Date/Time: 10/12/2017 {(( %
s fz:":) «’g—*‘

Test N : 171012sprt End Date/Time: 10/12/2017 D5

Dilutiorrs made by: C (’7

High conc. made (pg/L): 160
Vol. Cu stock added (mL): S
Final Volume (mL): 500
Cu stock concentration (ug/t): EHEE Anaiyst: WA}
Initial Readings V
Concentration DO pH Salinity Temperature
| (pglL) (malL) (units) (ppt) (C)
Lab Control P v e PR .
LA B0 3 o (5.5
10 oy i M) & , 0
B 30 2.4 | s
ZD o e ”p} v b o
Loy 3G . 5.7

40 1 %0 EERMIGCT

80 _
LA B0 2,2 g 5.
160 - . P -
Comments:
QC Check: AC D(: 8} )7l Final Review: F1Y” (u/&&/ [}

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




Marine Chronic Bioassay

\ W na U,

Echinoderm Sperm-Cell Fertilization Worksheet

Client: Start Date/Time: 10/12/2017 | 14{«S
Sample ID: (.2 End Date/Time: 10/12/2017 | <3<
Test No.: \Tio1 D8P H— Species: S. purpuratus
Animal Source: P, [ otne
Tech initials: iy Date Collected: gl T
Injection Time: ot
Sperm Absorbance at 400 nm: O Oi/’i/?/ (target range of 0.8 - 1.0 for density of 4x10° sperm/ml)
@, o
Eggs Counted: 8o Mean =5 7172 x 50 590l O eggsiml
1)
17 (target counts of 80 eggs per vertical pass on Sedgwick-
- — Rafter slide for a final density of 4000 eggs/mi)
&) 2
[ <\j‘;‘>/y,-“"“//
(4} - = T
Initial density: BUUO eggs/ml = O/‘HS?J dil/uiicﬁ”factor egg stock mi
Final density: 4000 eggs/ml - 1.0-"part egg stock seawater ml

s

S

A= 0o parts seawater

Prepare the embryo stock according to the calculgted dilution factor. For example, if the dilution factor is 2.25, use 100 ml of

existing stock (1 part) and 125 m! of dilution water (1.25 parts).

Sperm:Eqqg Ratio

Rangefinder Test: 2000:1 1600:1 1200:1 800:1 400:1 200:1 100:1 50:1

ml Sperm Stock 50 40 30 20 10 5.0 2.5 1.25

ml Seawater 0.0 10 20 30 40 45 47.5 48.75
Time Rangefinder Ratio: Feri. Unfert.

Sperm Added (100 uly: {4720 Dt ey 15~

Eggs Added (0.5 ml): IR ivo - | 9% 15

Test Ended: S HMU A 106+ 2

1%

NOTE: Choose a sperm-to-egg ratio that results in fertilization between 80 and 90 percent. If more than one concentration is within
this range, choose the ratio closest to 90 percent unless professional judgment dictates consideration of other factors (e.g.,

organism health, stage of reproductive season, site conditions).

Definitive Test Sperm:Egg Ratio Used: [ 00" \
Time Fert. Unfert.

Sperm Added (100 pl): _ {165 S Qct A4 3
Eggs Added (0.5 ml): V5187 Qc2 4 &
Test Ended: 1525 Egg Control 1 0 o0

Egg Controf 2 0 (oo
Comments: (@ Ch @\Qﬂbj@’ 1t

®) *éf—;’@cfb MO diludivn necea < g
[ P /
QC Check: Al (/! )g/]) / Final Review: ¥’ W/QZ*’ 7
' []

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.
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