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Summary Report Jacobs — Wyckoff Eagle Harbor Treatment Plant
Test IDs: 2010-S165 and S166 October 2020 Monitoring Period

Introduction

Acute and ch ronic toxicity tests were performed using a g roundwater composite sample
collected on October 27, 2020 from the Wyckoff Eagle Harbor Groundwater Treatment Plant on
Bainbridge Island in W ashington. The tests w ere performed to sa tisfy q uarterly and annual
monitoring requirements according to the project Quality Assurance Project Plan (QAPP 2013).
The chronic bioassay was conducted using the bivalve Mytilus galloprovincialis (Mediterranean
mussel) and the acute bioassay was conducted using the f ish Menidia beryllina (inland
silverside). Testing w as performed at Enthalpy A nalytical located i n San D iego, C alifornia
between October 28 and November 1, 2020.

Materials and Methods

The groundwater sample was collected into a low-density polyethylene cu bitainer by Jacobs
personnel, packed in a co oler containing ice, and shipped overnight to Enthalpy. Appropriate
chain-of-custody (COC) procedures were employed during collection and transport. Upon
arrival at the laboratory, the cooler was opened, the sample inspected, and the contents verified
against information on the COC form. Standard water quality parameters were measured and
recorded on a sample check-in form and are summarized in Table 1. The sample was stored at
4°C in the dark until used for testing.

Table 1. Sample Information

Sample ID 102720; Location SP-11
Enthalpy Log-in Number 20-1180
Collection Date; Time 10/27/2020; 0918h
Receipt Date; Time 10/28/2020; 0935h
Receipt Temperature (°C) 34

Dissolved Oxygen (mg/L) 7.8

pH 7.54

Salinity (ppt) 9.5

Alkalinity (mg/L CaCOs3) 396

Total Chlorine (mg/L) 0.02

Total Ammonia (mg/L as N) 25

Test Methods

Chronic toxicity testing was conducted according to the method set forth in USEPA 1995 and
acute toxicity testing was conducted according to the method set forth in USEPA 2002. The
methods are summarized in Tables 2 and 3.

Enthalpy Analytical San Diego Bioassay Laboratory 1



Summary Report
Test IDs: 2010-S165 and S166

Jacobs — Wyckoff Eagle Harbor Treatment Plant
October 2020 Monitoring Period

Table 2. Summary of Methods for the Bivalve Larval Development Test

Test Period

Test Organism

Test Organism Source

Test Organism Age

Test Duration

Test Type

Test Chamber, Test Solution Volume
Test Temperature

Dilution Water

Additional Control
Test Salinity
Source of Salinity

Test Concentrations (% sample)
Number of Replicates

Photoperiod

Test Protocol

Test Acceptability Criteria for Controls
Reference Toxicant

Statistical Software

10/28/2020, 1550h to 10/30/2020, 1500h
Mytilus galloprovincialis

Taylor Shellfish (Shelton, WA)

4 hours post fertilization

48 + 2 hours

Static

30 mL glass vial, 10 mL

15+ 1°C

Laboratory Seawater (Source: Scripps Institution of
Oceanography [SIO] intake) diluted with de-ionized water

Brine Control (de-ionized water and hypersaline brine)
30 £ 2 ppt

Hypersaline brine made by freezing seawater to a salinity of
94.3 ppt

75.8% 35, 18, 9, 4, and 2%, lab and brine controls

5

16 hours light/8 hours dark

EPA/600/R-95/136

> 50% mean survival, > 90% mean development rate
Copper chloride °

CETIS™ 1.8.7.20

@ Highest concentration tested due to the addition of hypersaline brine
® A deviation to the QAPP was approved by USEPA and Washington Department of Ecology to conduct reference toxicant testing

with copper chloride instead of copper sulfate.

Table 3. Summary of Methods for the Inland Silverside Acute Survival Test

Test Period

Test Organism

Test Organism Source

Test Organism Age

Test Duration

Test Type

Test Chamber, Test Solution Volume
Test Temperature

Dilution Water

Additional Control

Test Salinity

Source of Salinity

Test Concentrations (% sample)
Number of Replicates

Photoperiod

Test Protocol

Test Acceptability Criteria for Controls
Reference Toxicant

Statistical Software

10/28/2020, 1545h to 11/1/2020, 1445h

Menidia beryllina

Aquatic Indicators (St. Augustine, FL)

14 days

96 + 2 hours

Static - renewal

500mL Plastic Cup, 250mL

25+1°C

Salt Control (Instant Ocean™ brand sea salts added to de-
ionized water)

Laboratory Seawater (Source: SIO intake) diluted with de-
ionized water

30 + 2 ppt

Instant Ocean™ brand sea salts

100, 50, 25, 12.5, and 6.25%, lab and salt controls
4

16 hours light/8 hours dark

EPA/821/R-02/012, 2002 Acute Manual

> 90% mean survival

Copper chloride

CETIS™ 1.8.7.20
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Summary Report Jacobs — Wyckoff Eagle Harbor Treatment Plant
Test IDs: 2010-S165 and S166 October 2020 Monitoring Period

Results

There were no statistically significant effects observed in any effluent concentration tested for
the survival or development endpoint of the bivalve test. This results in a no observed effect
concentration (NOEC) of 75.8 (the highest concentration tested) and a chronic toxic unit (TU,) of
less than 1.32 for both endpoints.

There were no statistically significant effects observed in any effluent concentration tested for
the su rvival endpoi nt of t he inland si Iverside test. This results ina no obse rved e ffect
concentration (NOEC) of 100 and an acute toxic unit (TU,) of 1.0.

Statistical results for the acute and chronic toxicity tests are summarized in Table 4. D etailed
summaries of the acute and chronic toxicity tests are provided in Tables 5 and 6, respectively.
Individual st atistical su mmaries for the tests and co pies of t he | aboratory bench sheets are
provided in Appendix A. The sample check-in sheet and COC form are provided in Appendices
B and C, respectively.

Table 4. Summary of Statistical Results for the Chronic Toxicity Tests

Species Endpoint NOEC LOEC Toxic Unit ECys
P P (% effluent) | (% effluent) (TUJTU) | (% effluent)
Inland Survival 100 > 100 1.0 > 100
Silverside
Normal Development 75.8 >75.8 <1.32 >75.8
Bivalve
Survival 75.8 >75.8 <1.32 >75.8

NOEC = No Observed Effect Concentration
LOEC = Lowest Observed Effect Concentration
Acute Toxic Unit (TU,) = 100/LCs. A TU, of 1.0 indicates no toxicity in the sample.

Chronic Toxic Unit (TU;) = 100/NOEC. NOTE: Since 100% sample was not tested, the TU, value can only be calculated up to the
highest concentration tested. If no toxicity is observed at this concentration, the TU, is reported as less than the calculated value.

Effect Concentration 25 (IC2s) = Concentration expected to cause an effect to 25% of the organisms

Enthalpy Analytical San Diego Bioassay Laboratory 3



Summary Report Jacobs — Wyckoff Eagle Harbor Treatment Plant

Test IDs: 2010-S165 and S166 October 2020 Monitoring Period
Table 5. Detailed Results for the Inland Silverside Acute Survival Test
Concentration Mean Survival
(% Effluent) (%)
0 (Salt Control) 100
0 (Lab Control) 100
6.25 95.0
12.5 100
25 100
50 100
100 100

Table 6. Detailed Results for the Bivalve Development Chronic Toxicity Test

Concentration Mean Survival Mean Normal Development
(% Effluent) (%) (%)
0 (Brine Control) 99.8 96.8
0 (Lab Control) 99.0 95.6
2 99.2 95.9
4 99.3 96.7
9 98.4 97.2
18 96.1 96.5
35 99.9 97.8
75.8° 97.9 96.5

? Highest concentration tested due to the addition of hypersaline brine

Quality Assurance

The sample was received in good condition and within the appropriate temperature range of 0-
6°C. Testing occurred within the required 36 hour holding time. All control acceptability criteria
were met and water quality parameters remained within the appropriate ranges throughout the
test. Statistical anal yses followed st andard U SEPA f lowchart se lections. D ose-response
relationships were r eviewed t o ensure the reliability of the results. Based on the dose
responses observed, the calculated effects concentrations were deemed reliable. Minor QA/QC
issues that were unlikely to have any bearing on the final test results, such as slight temperature
deviations, are noted on the data sheets and a list of qualifier codes used on bench data sheets
is presented in Appendix D.

Enthalpy Analytical San Diego Bioassay Laboratory 4



Summary Report Jacobs — Wyckoff Eagle Harbor Treatment Plant
Test IDs: 2010-S165 and S166 October 2020 Monitoring Period

Reference Toxicant

Results fort he r eference toxicant tests usedt o m onitor | aboratory performance and t est
organism sensitivity ar e su mmarized i n Table 7. The r eference t oxicant tests metal | t est
acceptability criteria. Additionally, the results for both reference toxicant tests were within the
acceptable range of the mean historical test results plus or minus two standard deviations. This
indicates that the sensitivity of these batches of organisms was typical for our laboratory. The
reference toxicant statistical summaries and laboratory bench sheets are provided in Appendix
E.

Table 7. Reference Toxicant Test Results

Species Endpoint ECs Historical mean £ 2 Ccv
(ug/L copper) SD (ug/L copper) (%)
Normal Development 7.26 10.2 £ 6.48 31.8

Bivalve
Survival 29.8 29.5 + 4 .41 7.48
Inland Silverside Survival 137 186 + 93.2 25.1

Effect Concentration 50 (ECsp) = Concentration expected to cause an effect to 50% of the organisms
CV = Coefficient of Variation.
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Statistical Summaries and Raw Bench Sheets



Bivalve Larval Development Test




































Inland Silverside Acute Survival Test















Appendix B
Sample Check-In Information









Appendix C
Chain-of-Custody Form






Appendix D
List of Qualifier Codes



Q1 -

Q2 -
Q3 -

Q4 -
Q5 -
Q6 -
Q7 -
Q8 -
Qo9 -
Q10 -
Q11 -
Q12 -
Q13 -
Q14 -
Q15 -
Q16 -

Q17 -

Q18 -
Q19 -
Q20 -
Q21 -
Q22 -

Q23 -

Q24 -

Glossary of Qualifier Codes:
Temperatures out of recommended range; corrective action taken and recorded in Test
Temperature Correction Log
Temperatures out of recommended range; no action taken, test terminated same day

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

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

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

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

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

Inadequate sample volume remaining, 50% renewal performed

Inadequate sample volume remaining, no renewal performed

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

Replicate(s) not initiated; excluded from data analysis

Survival counts not recorded due to poor visibility or heavy debris

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

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

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

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

Incorrect Entry

lllegible Entry

Miscalculation

Other (provide reason in comments section)

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

Test or ganisms r eceived ata temperature greater than 3°C ou tside t he r ecommended t est
temperature range. However, due to age-specific protocol requirements and/or sample holding
time constraints, the organisms were used to initiate tests upon the day of arrival. O rganisms
were acclimated to the appropriate test conditions upon receipt and prior to test initiation.

Test organisms received at salinity greater than 3 ppt outside of the recommended test salinity
range. H owever, duet o age -specific pr otocol r equirements and/ or s ample ho Iding t ime
constraints, the organisms were used to initiate tests upon the day of arrival. Organisms were
acclimated to the appropriate test conditions upon receipt and prior to test initiation.

Updated: 6/30/15
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CETIS Summary Report

Report Date: 16 Nov-20 12:11 (p 1 of 3)
Test Code: 201028msdv | 09-4043-4676

Bivalve Larval Survival and Development Test

Nautilus Environmental (CA)

Batch ID: 15-7930-3986 Test Type: Development-Survival Analyst:
Start Date: 28 Oct-20 15:50 Protocol: EPA/600/R-95/136 (1995) Diluent: Diluted Natural Seawater
Ending Date: 30 Oct-20 15:00 Species:  Mytilus galloprovincialis Brine: Not Applicable
Duration: 47h Source: Taylor Shellfish Age:
Sample ID: 00-1074-6764 Code: 201028msdv Client: Internal
Sample Date: 28 Oct-20 Material:  Copper chloride Project:
Receive Date: 28 Oct-20 Source: Reference Toxicant
Sample Age: 16h Station: Copper Chioride
Comparison Summary
Analysis ID  Endpoint NOEL LOEL TOEL PMSD TU Method
19-7661-4518 Combined Development Ra 2.5 5 3.536 3.96% Dunnett Multiple Comparison Test
17-7885-6687 Development Rate 25 5 3.536 2.24% Dunnett Multiple Comparison Test
17-2684-3616 Survival Rate 20 40 28.28 3.11% Steel Many-One Rank Sum Test
Point Estimate Summary
Analysis ID  Endpoint Level Hg/L 95% LCL 95% UCL TU Method
02-6542-7057 Combined Development Ra EC25 5.816 5.634 5.988 Linear Interpolation (ICPIN)
EC50 7.269 7.148 7.383
12-0840-2779 Development Rate EC25 5.798 5.642 5.954 Linear Interpolation (ICPIN)
EC50 7.257 7.156 7.362
15-7574-6891 Survival Rate EC25 24.73 24.32 25.06 Linear Interpolation (ICPIN)
EC50 29.82 29.54 30.04
Test Acceptability
Analysis 1D Endpoint Attribute Test Stat TAC Limits Overlap Decision
12-0840-2779 Development Rate Control Resp 0.9694 0.9-NL Yes Passes Acceptability Criteria
17-7885-6687 Development Rate Control Resp 0.9694 0.9-NL Yes Passes Acceptability Criteria
15-7574-6891 Survival Rate Control Resp 0.986 0.5-NL Yes Passes Acceptability Criteria
17-2684-3616 Survival Rate Control Resp 0.986 0.5-NL Yes Passes Acceptability Criteria
19-7661-4518 Combined Development Ra PMSD 0.03965 NL-0.25 No Passes Acceptability Criteria

000-089-187-4

CETIS™ v1.8.7.20
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CETIS Summary Report Report Date: 16 Nov-20 12:11 (p 2 of 3)
Test Code: 201028msdv | 09-4043-4676

Bivalve Larval Survival and Development Test Nautilus Environmental (CA)
Combined Development Rate Summary

C-ug/l Control Type  Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev  CV% %Effect
0 Lab Control 5 0.9557 0.9376 0.9738 0.9415 0.9734 0.006515 0.01457 1.52% 0.0%
25 5 0.971 0.9246 1 0.9064 0.9946 0.01672 0.03738 3.85% -1.61%
5 5 0.8582 0.8268 0.8896 0.8298 0.8962 0.01131 0.02528 2.95% 10.2%
10 5 0.02901 0.01884 0.03918 0.01744 0.03846 0.003663 0.00819 28.23%  96.96%
20 5 0 0 0 0 0 0 0 100.0%
40 5 0 0 0 0 0 0 0 100.0%
Development Rate Summary

C-ug/l. Control Type  Count Mean 95% LCL 95% UCL Min Max Std Err StdDev CV% %Effect
0 Lab Control 5 0.9694 0.9572 0.9816 0.9548 0.9817 0.004391 0.009818 1.01% 0.0%
25 5 0.9811 0.9604 1 0.9568 0.9946 0.007456 0.01667 1.7% -1.21%
5 5 0.8654 0.8348 0.896 0.8298 0.8962 0.01103  0.02466 2.85% 10.73%
10 5 0.02936 0.01876 0.03996 0.01744 0.03846  0.003818 0.008538 29.08% 96.97%
20 5 0 0 0 0 0 0 0 100.0%
40 5 0 0 0 0 0 0 0 100.0%
Survival Rate Summary

C-ug/L Control Type  Count Mean 95% LCL 95% UCL Min Max Std Err StdDev CV% %Effect
0 Lab Control 5 0.986 0.9616 1 0.9591 1 0.008791 0.01966 1.99% 0.0%
25 5 0.9895 0.9602 1 0.9474 1 0.01053 0.02354 2.38% -0.36%
5 5 0.9918 0.9691 1 0.9591 1 0.008187 0.01831 1.85% -0.59%
10 5 0.9906 0.9647 1 0.9532 1 0.009357 0.02092 2.11% -0.47%
20 5 0.9719 0.9505 0.9933 0.9532 1 0.007714 0.01725 1.78% 1.42%
40 5 0 0 0 0 0 0 0 100.0%
Combined Development Rate Detail

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

0 Lab Control 0.9734 0.9672 0.9415 0.9548 0.9415

2.5 0.9064 0.9943 0.989 0.9709 0.9946

5 0.8652 0.8579 0.8298 0.8421 0.8962

10 0.0266 0.03846 0.02747 0.03509 0.01744

20 0 0 0 0 0

40 0 0 0 0 0

Development Rate Detail

C-pg/L Control Type Rep1 Rep 2 Rep 3 Rep 4 Rep 5

0 Lab Control 0.9734 0.9672 0.9699 0.9548 0.9817

2.5 0.9568 0.9943 0.989 0.9709 0.9946

5 0.8652 0.8579 0.8298 0.878 0.8962

10 0.0266 0.03846 0.02747 0.03681 0.01744

20 0 0 0 0 0

40 0 0 0 0 0

Survival Rate Detail

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

0 Lab Control 1 1 0.9708 1 0.9591

25 0.9474 1 1 1 1

5 1 1 1 0.9591 1

10 1 1 1 0.9532 1

20 0.9532 0.9708 1 0.9708 0.9649

40 0 0 0 0 0

000-089-187-4

CETIS™ v1.8.7.20
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CETIS Summary Report Report Date: 16 Nov-20 12:11 (p 3 of 3)
Test Code: 201028msdv | 09-4043-4676

Bivalve Larval Survival and Development Test Nautilus Environmental (CA)

Combined Development Rate Binomials

C-ug/L Control Type Rep1 Rep 2 Rep 3 Rep 4 Rep 5
0 Lab Control 183/188 177/183 1611171  169/177 161/171
2.5 1551171  173/174 179/181  167/172  185/186
5 154/178 163/190 156/188  144/171  164/183
10 5/188 7/182 5/182 6/171 3172
20 0171 0/171 0/182 0/171 0/171
40 0/171 0/171 0171 0/171 0/171

Development Rate Binomials

C-ug/L Control Type Rep1 Rep 2 Rep 3 Rep 4 Rep 5
0 Lab Control 183/188 177/183 161/166 169/177 161/164
25 155/162  173/174 179/181  167/172  185/186
5 1541178 163/190 156/188 144/164  164/183
10 5/188 7/182 © 5182 6/163 3172
20 0/163 0/166 =~ 0/182 0/166 0/165
40 0/1 0/ on 0N on

Survival Rate Binomials

C-pg/L Control Type Rep1 Rep 2 Rep 3 Rep 4 Rep 5

0 Lab Control 171171 71171 . 166/171 171171 1641171
2.5 162/171  A71171  A71171 71171 171171
5 171171 71171 1711171 1641171 171171
10 171171 171171 1711171 163/171 1711171
20 163/171  166/171  171/171  166/171  165/171
40 0171 0171 0171 0/171 0/171

000-089-187-4 CETIS™ v1.8.7.20 Analyst_TU- aa ALl lte | 20



CETIS Analytical Report

Report Date: 16 Nov-20 12:10 (p 1 of 4)
Test Code: 201028msdv | 09-4043-4676

Bivalve Larval Survival and Development Test

Nautilus Environmental (CA)

Analysis ID: 19-7661-4518 Endpoint: Combined Development Rate CETIS Version: CETISv1.8.7

Analyzed: 16 Nov-20 12:10 Analysis: Parametric-Control vs Treatments Official Results: Yes

Data Transform Zeta Alt Hyp Trials Seed PMSD NOEL LOEL TOEL TU
Angular (Corrected) NA C>T NA NA 3.96% 2.5 5 3.536

Dunnett Multiple Comparison Test

Control vs C-ug/L Test Stat  Critical MSD DF P-Value P-Type Decision{a:5%)
Lab Control 2.5 -1.713 2.227 0.081 8 0.9935 CDF Non-Significant Effect
5* 4813 2.227 0.081 8 0.0003 CDF Significant Effect
10* 32.73 2227 0.081 8 <0.0001 CDF Significant Effect
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision(a:5%)
Between 5.143419 1.714473 3 517.7 <0.0001  Significant Effect
Error 0.05298996 0.003311873 16
Total 5.196409 19

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(a:1%)
Variances Bartlett Equality of Variance 8.513 11.34 0.0365 Equal Variances
Distribution Shapiro-Wilk W Normality 0.8852 0.866 0.0220 Normal Distribution

Combined Development Rate Summary

C-ug/L Control Type  Count Mean - 95% LCL 95% UCL Median Min Max Std Err CV% %Effect
0 Lab Control 5 0.9557 0.9376 0.9738 0.9548 0.9415 0.9734 0.006515 1.52% 0.0%
2.5 5 0.971 0.9246 1 0.989 0.9064 0.9946 0.01672 3.85% -1.61%
5 5 0.8582 0.8268 0.8896 0.8579 0.8298 0.8962 0.01131  2.95% 10.2%
10 5 0.02901 0.01884 0.03918 0.02747 0.01744 0.03846 0.003663 28.23% 96.96%
20 5 0 0 0 0 0 0 0 100.0%
40 5 0 0 0 0 0 0 0 100.0%
Angular (Corrected) Transformed Summary
C-pg/L. Control Type  Count Mean 95% LCL 95% UCL Median Min Max Std Err CV% %Effect
0 Lab Control 5 1.361 1.316 1.406 1.357 1.327 1.407 0.01624 2.67% 0.0%
2.5 5 1.423 1.3 1.547 1.465 1.26 1.497 0.04453 7.0% -4.58%
5 5 1.186 1.14 1.232 1.184 1.146 1.243 0.01659 3.13% 12.87%
10 5 0.1697 0.1384 0.2011 0.1665 0.1325 0.1974 0.01129 14.88% 87.53%
20 5 0.03801 - 0.03736 0.03866 0.03825 0.03707 0.03825 0.000235 1.38% 97.21%
40 5 0.03825 0.03824 0.03825 0.03825 0.03825 0.03825 O 0.0% 97.19%
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CETIS Analytical Report Report Date: 16 Nov-20 12:10 (p 2 of 4)

Test Code: 201028msdv | 09-4043-4676
Bivalve Larval Survival and Development Test Nautilus Environmental (CA)
Analysis [D: 17-7885-6687 Endpoint: Development Rate CETIS Version: CETISv1.8.7
Analyzed: 16 Nov-20 12:10 Analysis: Parametric-Control vs Treatments Official Results: Yes
Data Transform Zeta Alt Hyp Trials Seed PMSD NOEL LOEL TOEL TU
Angular (Corrected) NA C>T NA NA 2.24% 2.5 5 3.536
Dunnett Multiple Comparison Test
Control vs C-ug/L Test Stat Critical MSD DF P-Value P-Type Decision(a:5%)
Lab Control 2.5 -1.846 2.227 0.057 8 0.9955 CDF Non-Significant Effect
5* 7.878 2.227 0.057 8 <0.0001 CDF Significant Effect
10* 48.18 2.227 0.057 8 <0.0001 CDF Significant Effect
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision(a:5%)
Between 5.349535 1.783178 3 1101 <0.0001 Significant Effect
Error 0.02590531 0.001619082 16
Total 5.375441 19
Distributional Tests
Attribute Test Test Stat Critical P-Value Decision(a:1%)
Variances Bartlett Equality of Variance 3.431 11.34 0.3298 Equal Variances
Distribution Shapiro-Wilk W Normality 0.9598 0.866 0.5404 Normal Distribution
Development Rate Summary
C-ng/L Control Type  Count Mean 95% LCL 95% UCL Median Min Max StdErr CV% %Effect
0 Lab Control 5 0.9694 0.9572 0.9816 0.9699 0.9548 0.9817 0.004391 1.01% 0.0%
25 5 0.9811 0.9604 1 0.989 0.9568 0.9946 0.007456 1.7% -1.21%
5 5 0.8654 0.8348 0.896 0.8652 0.8298 0.8962 0.01103  2.85% 10.73%
10 5 0.02936 0.01876 0.03996 0.02747 0.01744 0.03846 0.003818 29.08% 96.97%
20 5 0 0 0 0 0 0 0 100.0%
40 5 0 0 0 0 0 0 0 100.0%
Angular (Corrected) Transformed Summary
C-ug/L Control Type Count Mean 95% LCL 95% UCL Median Min Max StdErr CV% %Effect
0 Lab Control 5 1.397 1.361 1.432 1.396 1.357 1.435 0.01276  2.04% 0.0%
25 5 1.444 1.368 1.519 1.465 1.361 1.497 0.02712  4.2% -3.36%
5 5 1.196 1.152 1.241 1.195 1.146 1.243 0.01612  3.01% 14.35%
10 5 0.1706 0.1381 0.2031 0.1665 0.1325 0.1974 0.0117 15.34% 87.78%
20 5 0.03856 0.03751 0.03961 0.03882 0.03707 0.03917 0.000379 22% 97.24%
40 5 0.5236 0.5234 0.5238 0.5236 0.5236 0.5236 0 0.0% 62.51%
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CETIS Ana|ytica| Report Report Date: 16 Nov-20 12:11 (p 3 of 4)
Test Code: 201028msdv | 09-4043-4676
Bivalve Larval Survival and Development Test Nautilus Environmental (CA)
Analysis ID:  17-2684-3616 Endpoint: Survival Rate CETIS Version: CETISv1.8.7
Analyzed: 16 Nov-20 12:10 Analysis: Nonparametric-Control vs Treatments Official Results: Yes
Data Transform Zeta Alt Hyp Trials Seed PMSD NOEL LOEL TOEL TU
Angular (Corrected) NA C>T NA NA 3.11% 20 40 28.28
Steel Many-One Rank Sum Test
Control vs C-pg/L Test Stat Critical Ties DF P-Value P-Type Decision({a:5%)
Lab Control 25 29 17 1 8 0.8870 Asymp Non-Significant Effect
5 29.5 17 2 8 0.9089 Asymp Non-Significant Effect
10 29 17 1 8 0.8870 Asymp Non-Significant Effect
20 225 17 2 8 0.3541 Asymp Non-Significant Effect
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision(a:5%)
Between 0.02627879 0.006569698 4 1.058 0.4030 Non-Significant Effect
Error 0.1242299 0.006211495 20
Total 0.1505087 24
Distributional Tests
Attribute Test Test Stat Critical P-Value Decision(a:1%)
Variances Bartlett Equality of Variance 0.2223 13.28 0.9943 Equal Variances
Distribution Shapiro-Wilk W Normality 0.8429 0.8877 0.0013 Non-normal Distribution
Survival Rate Summary
C-pg/L. Control Type  Count Mean 95% LCL 95% UCL Median Min Max StdErr CV% %Effect
0 Lab Control 5 0.986 0.9616 1 1 0.9591 1 0.008791 1.99% 0.0%
25 5 0.9895 0.9602 1 1 0.9474 1 0.01053 2.38% -0.36%
5 5 0.9918 0.9691 1 1 0.9591 1 0.008187 1.85% -0.59%
10 5 0.9906 0.9647 1 1 0.9532 1 0.009357 2.11% -0.47%
20 5 0.9719 0.9505 0.9933 0.9708 0.9532 1 0.007714 1.78% 1.42%
40 5 0 0 0 0 0 0 0 100.0%
Angular (Corrected) Transformed Summary _
C-pg/L. Control Type  Count Mean 95% LCL 95% UCL Median Min Max Std Err CV% %Effect
0 Lab Control 5 1.473 1.37 1.575 1.533 1.367 1.533 0.03698 5.61% 0.0%
25 5 1.494 1.387 1.601 1.533 1.339 1.533 0.03865 5.79% -1.44%
5 5 1.499 1.408 1.591 1.533 1.367 1.533 0.0331 4.94% -1.81%
10 5 1.497 1.397 1.596 1.533 1.353 1.533 0.03595 5.37% -1.62%
20 5 1.413 1.327 1.499 1.399 1.353 1.533 0.03103 4.91% 4.05%
40 5 0.03825 0.03824 0.03825 0.03825 0.03825 0.03825 O 0.0% 97.4%

000-089-187-3

CETIS™ v1.8.7.20

Analyst__ JLL_  Q

A:ZQ (il @/ZU




CETIS Analytical Report Report Date: 16 Nov-20 12:11 (p 4 of 4)

Test Code: 201028msdv | 09-4043-4676
Bivalve Larval Survival and Development Test Nautilus Environmental (CA)
Analysis ID:  17-2684-3616 Endpoint: Survival Rate CETIS Version: CETISv1.8.7
Analyzed: 16 Nov-20 12:10 Analysis: Nonparametric-Control vs Treatments Official Results: Yes
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CETIS Ana|ytica| Report Report Date: 16 Nov-20 12:11 (p 1 of 3)
Test Code: 201028msdv | 09-4043-4676

Bivalve Larval Survival and Development Test Nautilus Environmental (CA)
Analysis ID:  02-6542-7057 Endpoint: Combined Development Rate CETIS Version: CETISv1.8.7

Analyzed: 16 Nov-20 12:10 Analysis: Linear Interpolation (ICPIN) Official Results: Yes

Linear Interpolation Options

X Transform Y Transform Seed Resamples Exp 95% CL Method

Linear Linear 163891 1000 Yes Two-Point Interpolation

Point Estimates

Level ug/L 95% LCL 95% UCL

EC25 5.816 5.634 5.988

EC50 7.269 7.148 7.383

Combined Development Rate Summary Calculated Variate(A/B)

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

0 Lab Contro! 5 0.9557 0.9415 0.9734 0.006515 0.01457 1.52% 0.0% 851 890

25 5 0.971 0.9064 0.9946 0.01672 0.03738 3.85% -1.61% 859 884

5 5 0.8582 0.8298 0.8962 0.01131  0.02528 2.95% 10.2% 781 910

10 5 0.02001 0.01744 0.03846 0.003663 0.00819 28.23%  96.96% 26 895

20 5 0 0 0 0 0 1000% O 866

40 5 0 0 0 0 0 1000% O 855
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CETIS Analytical Report Report Date: 16 Nov-20 12:11 (p 2 of 3)

Test Code: 201028msdv | 09-4043-4676

Bivalve Larval Survival and Development Test Nautilus Environmental (CA)
Analysis ID:  12-0840-2779 Endpoint: Development Rate CETIS Version: CETISv1.8.7
Analyzed: 16 Nov-20 12:10 Analysis: Linear Interpolation (ICPIN) Official Results: Yes
Linear Interpolation Options
X Transform Y Transform Seed Resamples Exp 95% CL  Method
Linear Linear 1961268 1000 Yes Two-Point Interpolation
Point Estimates
Level pug/L 95% LCL 95% UCL
EC25 5798 5.642 5.954
EC50 7.257 7.156 7.362
Development Rate Summary Calculated Variate(A/B)
C-pg/L Control Type Count Mean -~ Min Max Std Err StdDev CV% %Effect A B
0 Lab Control 5 0.9694 0.9548 0.9817 0.004391 0.009818 1.01% 0.0% 851 878
25 5 0.9811 0.9568 0.9946 0.007456 0.01667 1.7% -1.21% 859 875
5 5 0.8654 0.8298 0.8962 0.01103  0.02466 2.85% 10.73% 781 903
10 5 0.02936 0.01744 0.03846 0.003818 0.008538 29.08% 96.97% 26 887
20 5 0 0 0 0 0 100.0% O 842
40 5 0 0 0 0 0 1000% O 5
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CETIS Ana|ytica| Report Report Date: 16 Nov-20 12:11 (p 3 of 3)
Test Code: 201028msdv | 09-4043-4676

Bivalve Larval Survival and Develbpment Test Nautilus Environmental (CA)
Analysis ID:  15-7574-6891 Endpoint: Survival Rate CETIS Version: CETISv1.8.7

Analyzed: 16 Nov-20 12:10 Analysis: Linear Interpolation (ICPIN) Official Results: Yes

Linear Interpolation Options

X Transform Y Transform Seed Resamples Exp 95% CL  Method

Linear Linear 1370855 1000 Yes Two-Point Interpolation

Point Estimates

Level pg/L 95% LCL 95% UCL

EC25 2473 2432 25.06

EC50 29.82 29.54 30.04

Survival Rate Summary Calculated Variate(A/B)

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

0 Lab Control 5 0.986 0.9591 1 0.008791 0.01966  1.99% 0.0% 843 855

25 5 0.9895 0.9474 1 0.01053  0.02354 2.38% -0.36% 846 855

5 5 0.9918 0.9591 1 0.008187 0.01831  1.85% -0.59% 848 855

10 5 0.9906 0.9532 1 0.009357 0.02092 2.11% -0.47% 847 855

20 5 0.9719 0.9532 1 0.007714 0.01725 1.78% 1.42% 831 855

40 5 0 0 0 0 0 1000% O 855
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Report Date: 16 Nov-20 12:40 ( 1 of 1)

CETIS QC Plot

Bivalve Larval Survival and Development Test Nautilus Environmental (CA)

Material:
Source:

Test Type: Development-Survival
Protocol: EPA/600/R-95/136 (1995)

Organism: Mytilus galloprovincialis (Bay Mussel
Endpoint: Combined Development Rate

Copper chloride
Reference Toxicant-REF

Bivalve Larval Survival and Development Test

EC50-pg/L Copper chloride

-3s

o

08 Jan-20
22 Jan-20—
04 Feb-20—
05 Feb-20—
25 Feb-20—
17 Mar-20—
06 Apr-20—
15 Apr-20—
28 Apr-20—
12 May-20—
11 Jun-20—
15 Jul-20~4
23 Ju-20—{
30 3u-20—
06 Aug-20—|
11 Aug-20—]
15 Sep-20—
22 Sep-20~{
20 Oct-20—
23 Oct-20—
28 Oct-20—

Mean: 10.12 Count: 20 -2s Warning Limit: 3.636 -3s Action Limit: 0.3937
Sigma: 3.242 CvV: 32.00% +2s Warning Limit: 16.6 +3s Action Limit: 19.85

Quality Control Data

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

1 2020 Jan 8 1340 1234 222 0.6847 07-8444-5322 01-1422-4896
2 22 13:25 14.72 4.6 1.419 02-1152-2212  07-1224-7163
3 Feb 4 16:30 14.68 4.556 1.405 19-9078-6483 21-0369-4045
4 5 13:10 7.103 -3.017 -0.9306 06-6849-2235 04-8167-3886
5 25 14:15 14.58 4.461 1.376 09-2101-6353  02-3593-4650
6 Mar 17 14:20 7.408 -2.712 -0.8366 14-6169-3689  18-9939-7640
7 Apr 6 17:15 6.537 -3.583 -1.105 02-0082-4673  13-2096-3831
8 15 13:25 11.68 1.563 0.4821 16-4614-0901  11-3098-9850
9 28 13:25 7.292 -2.828 -0.8724 06-8086-6028 13-2749-2065
10 May 12 16:15 8.819 -1.301 -0.4013 12-3773-8150 00-4087-7530
11 Jun 11 15145 7.306 -2.814 -0.8681 20-6521-9403 10-1893-3875
12 Jul 15 13:55 14.16 4.042 1.247 17-4780-3294  11-0488-5403
13 23 15:.00 9.974 -0.1456  -0.04492 06-0741-6264 07-6012-8216
14 30 15:35 14.17 4.045 1.248 00-9901-5729  19-4020-2576
15 Aug 6 1540 14.13 4.005 1.235 01-4440-0014 02-9592-9535
16 11 14:30 8.085 -2.035 -0.6276 21-4043-5119  05-6052-3343
17 Sep 15 0:00 7.365 -2.755 -0.8498 19-9833-0655 18-5101-1090
18 22 14:40 7405 -2.715 -0.8375 04-0347-9113  09-6026-9613
19 Oct 20 14:25 741 -3.02 -0.9314 08-8652-5764 17-2783-6415
20 23 13:45 7.548 -2.572 -0.7932 09-8413-3498  19-3049-9702
21 28 15:50 7.269 -2.851 -0.8794 09-4043-4676 02-6542-7057
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Report Date: 16 Nov-20 12:40 ( 1 of 1)

CETIS QC Plot

Bivalve Larval Survival and Development Test Nautilus Environmental (CA)

Material:
Source:

Test Type: Development-Survival
Protocol: EPA/600/R-95/136 (1995)

Organism: Mytilus galloprovincialis (Bay Mussel
Endpoint: Development Rate

Copper chloride
Reference Toxicant-REF

EC50-pg/L Copper chloride

Bivalve Larval Survival and Development Test

s & & L L & & & & & & & L& & & b b % &4
g 5 ¢ & ¢ £ & & & § § 3 2 32 § § & § & 8§ &
g & 3 g q S 8 9 ] o = B A ] g o E ] ] By B
Mean: 10.18 Count: 20 -2s Warning Limit: 3.692 -3s Action Limit: 0.45
Sigma: 3.242 CV: 31.80% +2s Warning Limit: 16.66 +3s Action Limit: 19.9

Quality Control Data

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

1 2020 Jan 8 13:40 1243 2.249 0.6937 07-8444-5322  06-2499-4329

2 22 13:25 14.68 4.501 1.388 02-1152-2212  04-4145-0874

3 Feb 4 16:30 15.01 4.828 1.489 19-9078-6483 06-3219-7963

4 5 13:10 7.132 -3.048 -0.9401 06-6849-2235 20-3119-3253

5 25 14:15 15 4.82 1.487 09-2101-6353  13-1093-9538

6 Mar 17 14:20 7.489 -2.691 -0.8301 14-6169-3689 12-6636-5212

7 Apr 6 17:15 6.609 -3.571 -1.101 02-0082-4673 11-5300-1558

8 15 13:25 11.68 1.503 0.4636 16-4614-0901  19-2371-7781

9 28 13:25 7.365 -2.815 -0.8683 06-8086-6028 17-1633-3832

10 May 12 16:15 8.876 -1.304 -0.4021 12-3773-8150 04-4023-9067

1 Jun 11 15:45 7.306 -2.874. -0.8866 20-6521-9403  18-5947-9043

12 Jul 15 13:55 13.94 3.759 1.16 17-4780-3294 14-0926-7215

13 23 15:00 9.999 -0.1809 -0.05579 06-0741-6264 12-5816-3058

14 30 1535 14.14 3.957 1.22 00-9901-5729 02-7058-2757

15 Aug 6 1540 13.95 3.77 1.163 01-4440-0014  13-7910-6508

16 11 14:30 8.237 -1.943 -0.5993 21-4043-5119 01-1240-7098

17 Sep 16 0:00 7.397 -2.783 -0.8584 19-9833-0655 03-7616-5506

18 22 14:40 7.576 -2.604 -0.8031 04-0347-9113  01-0437-7711

19 Oct 20 14:25 7.089 -3.091 -0.9533 08-8652-5764 06-9681-8469

20 23 13.45 7.616 -2.564 -0.7909 09-8413-3498 17-5257-3346

21 28 15:50 7.257 -2.923 -0.9017 09-4043-4676  12-0840-2779
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Report Date: 16 Nov-20 12:40 ( 1 of 1)

CETIS QC Plot

Bivalve Larval Survival and Development Test Nautilus Environmental (CA)

Material:
Source:

Test Type: Development-Survival
Protocol: EPA/600/R-95/136 (1995)

Copper chloride
Reference Toxicant-REF

Organism: Mytilus galloprovincialis (Bay Mussel
Endpoint: Survival Rate

Bivalve Larval Survival and Development Test

+25

Mean

EC50-pg/L Copper chloride

<3s

s & & & & F L L L oLk iy s 5 4
& % & 5 & ¢ & & & & 5 5 2 2 3 g § § & & &
& 8 = 3 3] ] N 3 B ] o b ] ] 3 o 9 B B 7 2
Mean: 29.52 Count: 20 -2s Warning Limit: 25.11 -3s Action Limit: 22.9
Sigma: 2.207 CV: 7.48% +2s Warning Limit: 33.94 +3s Action Limit: 36.14

Quality Control Data

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

1 2019 Nov 27 20:00 29.07 -0.4533 -0.2054 12-9914-0499 00-1104-7300

2 Dec 5 13:115 28.21 -1.306 -0.5916 04-7411-4445 20-5035-4724

3 11 13:35 29.18 -0.3407 -0.1544 10-8800-1613 02-9848-3585

4 2020 Jan 8 13:40 296 0.08106  0.03673 07-8444-5322 01-5655-1706

5 22 13:25 29.76 0.2356 0.1068 02-1152-2212 19-4150-8988

6 Feb 5 13:10 29.83 0.3063 0.1388 06-6849-2235 07-0404-6516

7 Mar 17 1420 26.48 -3.038 -1.377 14-6169-3689 14-2151-4803

8 Apr 6 17:15 29.18 -0.3432 -0.1555 02-0082-4673 12-2147-8498

9 15 13:25 30 0.48 0.2175 16-4614-0901 00-5465-8677

10 28 13:25 299 0.376 0.1703 06-8086-6028 08-1083-2165

11 May 12 16:15 29.85 0.331 0.15 12-3773-8150 18-0143-0286

12 Jun 11 1545 355 5.979 2.709 +) 20-6521-9403  17-6494-5506

13 Jul 23 1500 28.98 -0.5402 -0.2448 06-0741-6264 11-2012-0880

14 30 15:35 35.02 5.498 2.491 + 00-9901-5729  18-8992-7280

15 Aug 6 1540 29.92 0.4032 0.1827 01-4440-0014 05-9348-7696

16 11 14:30 27.06 -2.461 -1.115 21-4043-5119  16-7506-8565

17 Sep 15 0:00 28.73 -0.7943  -0.3599 19-9833-0655 01-9900-7404

18 22 1440 28.86 -0.6564 -0.2974 04-0347-9113  03-4439-9784

19 Oct 20 14:25 274 -2.124 -0.9624 08-8652-5764 01-6350-7777

20 23 13145 27.94 -1.578 -0.7152 09-8413-3498 02-1232-2390

21 28 1550 29.82 0.2995 0.1357 09-4043-4676  15-7574-6891
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CETIS Test Data Worksheet

Report Date:

27 Oct-20 11:37 (p 1 of 1)

Test Code: 09-4043-4676/201028msdv

Bivalve Larval Survival and Development Test

Nautilus Environmental (CA)

Start Date: 28 Oct-20 Species: Mytilus galloprovincialis Sample Code:  201028msdv
End Date: 30 Oct-20 Protocol: EPA/600/R-95/136 (1995) Sample Source: Reference Toxicant
Sample Date: 28 Oct-20 Material: Copper chloride Sample Station: Copper Chloride
C-pg/L Code| Rep | Pos Initial Density Final Density | # Counted | # Normal Notes

1 164 | 144 MM i3 /zo

2 [#z | 16¥

2 121 | 199

¢ T o

5 EZSNREL]

6 o o | Cells lysed

’ % O | Cells Tysel

8 190 | 143 ‘

° LF4 | [+3

1 166 | 1é]

" 198 | 15¢

2 o o |Clells lysed

13 [z | 3 '

1 64 161

15 gz | ©

fo FARNEE

7 g3 | 1#+

'8 (2% |69

19 9% 1¥3

20 163 o

21 l6 ¢ o

2 (63 6

23 o o | lells lysed

2 15 5

% ¥ | (64

2 gz | 3

27 o o C&I ls | ys Cé

2 1¥2 ¥ |

20 ilz 1155 /

%0 it | o v
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CETIS Test Data Worksheet Report Date: 27 Oct-20 11:37 (p 1 of 1)

Test Code: 09-4043-4676/201028msdv
Bivalve Larval Survival and Development Test Nautilus Environmental (CA)
Start Date: 28 Oct-20 Species: Mytilus galloprovincialis Sample Code:  201028msdv
End Date: 30 Oct-20 Protocol: EPA/600/R-95/136 (1995) Sample Source: Reference Toxicant
Sample Date: 28 Oct-20 Material: Copper chloride Sample Station: Copper Chioride
C-pg/L Code| Rep | Pos Initial Density Final Density | # Counted | # Normal Notes
0 LC 1 19
0 LC 2 17
O R R sz 1150 | 21 0i34h0
0 LC 4 18
0 LC 5 14
25 1 29
2.5 2 9
25 3 | 3 l@, A | L6 et
2.5 4 2
2.5 5 16
5 1 5
5 2 8
° 3 | T 70 | 1S3 | ex
5 4 1
5 5 25
10 1 24
10 2 28
. S 0413 | ac
10 4 22
10 5 13
20 1 20
20 2 21
20 3 15 \" (0 O K
20 4 4
20 5 30
40 1 6
40 2 12
40 3 27 O o 2,‘/
40 4 23
40 5 7

Qe RT
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Marine Chronic Bioassay

Water Quality Measurements

DM-014
Client: Internal Test Species: M. galloprovincialis
Sample ID: CuClz Start Date/Time: 10/28/2020 15506
Test No.: 201028msdv End Date/Time: 10/30/2020 \ §060
Concentration Salinity Temperature Dissolved Oxygen pH
(nglL) (ppt) (°C) (mg/L) (pH units)
0 24 48 0 24 48 0 24 48 0 24 48
Lab Control 327 |39 3177 |16 [14.S i$418.7 2 (|83 |R.04|] ol |g o4
25 324 |3z |3z, M4 [14.3 151|189 |28 |44 |8.06|803 |05
5 325 |320 |32 [ 4.3|1d.3 |is.) |g.a |88 8.4 |8.048.02 |B.00
10 32.4 520 32.1 {45 (4o 153|183 [l |83 (810 %5 |07
20 324 |32\ 320 |44 (WS 1s 2188 |57 |BH|F1 Ko68O7
40 325 320 |3z.o[|Ud {4 4 $.218.3 |7 |8 |8.12 |06 806
High conc. made (ug/L): 40
Technician Initials: WQ Readings: Vol. Cu stock added (mL): 1.2
Dilutions made by: Final Volume (mL): 500
Cu stock concentration (ug/L.): 1, 4ee
Environmental Chamber: D
Comments: 0 hrs:
24 hrs:
48 hrs:
QC Check: ACSs 1 /3010 Final Review: 74¢/////Q/Zx;
<7

Enthalpy Analytical. 4340 Vandever Avenue. San Diego, CA 92120.




Marine Chronic Bloassay

DM-013

Client/Sample:
Test No.:
Test Species:

Animal Source/Batch Tank:

Date Received:
Test Chambers:
Sample Volume:

I/\J"Mq\ /CC\.U')_

&olo-;%mw(\/

Mytilus gafloprovincialis

Tase /S8 SC

7/ W/ 2e20

30 mL glass shell vials

10 mL

Spawn Information

Start Date/Time:
End Date/Time:
Technician Initials:

Gamete Selection

Larval Development Worksheet

1ome020 1960

10/30/2020 ] 500

R/EC

. ] Sex Beaker Condition (sperm motility, egg density, color, shape,
First Gamete Release Time: ] 055 Number(s) etc.)
Male 3)"‘,5‘ 2 ARG & U\L/\.Sl')-v C'\ Be A -V\o;\‘ J'\/
Sex Number Spawning Female 1 2 t‘\oM( ot\s‘fH \” l(w/ Mué_],\q oA
Male d+ Female 2 H c&vefqp Ale/mL: ML( yellos s 5;,\,, fus
Female s Female 3 — J —_

Embryo Stock Selection

Egg Fertilization Time: ‘2—\ 2

Stock(s) chosen for testing:

_Zz

- - —
Stock Number % of embryo:t:tg z cell division
Female 1 )
Female 2 G Q
Female 3 -

Embryo Inoculum Preparation

Target count on Sedgwick-Rafter slide for desired density is 6 embryos

Number Counted: S 5

o) o

[ (» Mean: ‘Q . O

0] &

7 55—

Mean Z ] X 50 = 00 embryos/ml
@B 2T
Lo/ 28/ 20
Initial Density: 30 = (.0 (dilution factor)

Desired Final Density: 300

(to inoculate with 0.5 ml)

Prepare the embryo inoculum according to the calculated dilution
and 125 mi of dilution water (1.25 parts).

Time Zero Control Counts

factor. For example, if the dilution factor is 2.25, use 100 ml of existing stock (1 part)

T?\k\)’_‘a' No. Dividing Total % Dividing ';'E?;:’; sonac. 1ok , 170 ° A7.67
@A [S]) 152 9,3%
%8 1 8% 1899 q4a.57. _
o | ] a1 [ wooridqq
%D {9 76 aA9.4 /. ’
TP E 10 {2 | 98.%/
T2F 1O L\ 99.4~7
x={ |7\
Comments:
QC Check: Ars /3 /2010 Final Review: 7476////(0/2()

Enthalpy Analytical. 4340 Vandever Avenue. San Diego, CA 92120.




Inland Silverside Acute Survival Test



CETIS Summary Report Report Date: 04 Nov-20 11:34 (p 1 of 1)
Test Code: 201028mbra | 10-9446-3954
Inland Silverside 96-h Acute Survival Test Nautilus Environmental (CA)
Batch ID: 20-5415-1393 Test Type: Survival (96h) Analyst:
Start Date: 28 Oct-20 16:35 Protocol: EPA/821/R-02-012 (2002) Diluent: Diluted Natural Seawater
Ending Date: 01 Nov-20 15:40 Species: Menidia beryllina Not Applicable
Duration: 95h Source:  Aquatic Indicators, FL 14d
Sample ID: 00-8038-1860 Code: 201028mbra Client: Internal
Sample Date: 28 Oct-20 Material:  Copper chloride Project:
Receive Date: 28 Oct-20 Source: Reference Toxicant
Sample Age: 17h Station: Copper Chloride
Comparison Summary
Analysis ID  Endpoint NOEL LOEL TOEL PMSD TU Method
01-8091-4658 96h Survival Rate 100 200 141.4 13.3% Dunnett Multiple Comparison Test
Point Estimate Summary
Analysis ID  Endpoint Level ug/L 95% LCL 95% UCL TU Method
10-4215-8111 96h Survival Rate EC50 136.6 121.8 153.2 Spearman-Kérber
Test Acceptability
Analysis ID Endpoint Attribute Test Stat TAC Limits Overlap Decision
01-8091-4658 96h Survival Rate Control Resp 1 0.9-NL Yes Passes Acceptability Criteria
10-4215-8111 96h Survival Rate Control Resp 1 0.9-NL Yes Passes Acceptability Criteria
96h Survival Rate Summary
C-pg/L Control Type  Count Mean 95% LCL 95% UCL Min Max StdErr StdDev CV% %Effect
0 Lab Control 4 1 1 1 1 1 0 0 0.0% 0.0%
50 4 1 1 1 1 1 0 0 0.0% 0.0%
100 4 0.9 0.7163 1 0.8 1 0.05774 0.1155 12.83% 10.0%
200 4 0.05 0 0.2091 0 0.2 0.05 0.1 200.0% 95.0%
400 4 0 0 0 0 0 0 0 100.0%
800 4 0 0 0 0 0 0 0 100.0%
96h Survival Rate Detail
C-ug/L Control Type Rep1 Rep 2 Rep 3 Rep 4
0 Lab Control 1 1 1 1
50 1 1 1 1
100 1 0.8 0.8 1
200 0 0 0 02
400 0 0 0 0
800 0 0 0 0
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CETIS Ana|ytica| Report Report Date: 04 Nov-20 11:34 (p 1 of 2)

Test Code: 201028mbra | 10-9446-3954

Inland Silverside 96-h Acute Survival Test Nautilus Environmental (CA)
Analysis ID:  01-8091-4658 Endpoint: 96h Survival Rate CETIS Version: CETISv1.8.7
Analyzed: 02 Nov-20 10:23 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 13.3% 100 200 141.4
Dunnett Multiple Comparison Test
Control vs C-ug/L Test Stat Critical MSD DF P-Value P-Type Decision(a:5%)
Lab Control 50 0 2.287 0.147 6 0.7500 CDF Non-Significant Effect

100 1.852 2.287 0.147 6 0.1028 CDF Non-Significant Effect

200~ 16.49 2.287 0.147 6 <0.0001 CDF Significant Effect
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision(a:5%)
Between 3.162353 1.054118 3 127.5 <0.0001  Significant Effect
Error 0.09923882 0.008269902 12
Total 3.261592 15
Distributional Tests
Attribute Test Test Stat Critical P-Value Decision(a:1%)
Variances Mod Levene Equality of Variance 3.667 5.953 0.0439 Equal Variances
Variances Levene Equality of Variance 17 5.953 0.0001 Unequal Variances
Distribution Shapiro-Wilk W Normality 0.8711 0.8408 0.0283 Normal Distribution
96h Survival Rate Summary
C-ug/L Control Type  Count Mean 95% LCL 95% UCL Median Min Max StdErr  CV% %Effect
0 Lab Control 4 1 1 1 1 1 1 0 0.0% 0.0%
50 4 1 1 1 1 1 1 0 0.0% 0.0%
100 4 0.9 0.7163 1 0.9 0.8 1 0.05774 12.83% 10.0%
200 4 0.05 0 0.2091 0 0 0.2 0.05 200.0%  95.0%
400 4 0 0 0 0 0 0 0 100.0%
800 4 0 0 0 0 0 0 0 100.0%
Angular (Corrected) Transformed Summary
C-ug/L Control Type  Count Mean 95% LCL 95% UCL Median Min Max StdErr CV% %Effect
0 Lab Control 4 1.345 1.345 1.346 1.345 1.345 1.345 0 0.0% 0.0%
50 4 1.345 1.345 1.346 1.345 1.345 1.345 0 0.0% 0.0%
100 4 1.226 1.007 1.445 1.226 1.107 1.345 0.06874 11.21% 8.85%
200 4 0.285 0.09558  0.4745 0.2255 0.2255 0.4636 0.05953 41.77% 78.81%
400 4 0.2255 0.2255 0.2256 0.2255 0.2255 0.2255 0 0.0% 83.24%
800 4 0.2255 0.2255 0.2256 0.2255 0.2255 0.2255 0 0.0% 83.24%
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CETIS Analytical Report Report Date: 04 Nov-20 11:34 (p 2 of 2)
Test Code: 201028mbra | 10-9446-3954
Inland Silverside 96-h Acute Survival Test Nautilus Environmental (CA)
Analysis ID:  01-8091-4658 Endpoint: 96h Survival Rate CETIS Version: CETISv1.8.7
Analyzed: 02 Nov-20 10:23 Analysis: Parametric-Control vs Treatments Official Results: Yes
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CETIS Analytical Report Report Date: 04 Nov-20 11:34 (p 1 of 1)

Test Code: 201028mbra | 10-9446-3954
Inland Silverside 96-h Acute Survival Test Nautilus Environmental (CA)
Analysis ID:  10-4215-8111 Endpoint: 96h Survival Rate CETIS Version: CETISv1.8.7
Analyzed: 02 Nov-20 10:23 Analysis: Untrimmed Spearman-Kéarber Official Results: Yes
Spearman-Kéarber Estimates
Threshold Option Threshold  Trim Mu Sigma EC50 95% LCL 95% UCL
Control Threshold 0 0.00% 2.135 0.02496 136.6 121.8 153.2
96h Survival Rate Summary Calculated Variate(A/B)
C-pug/L. Control Type Count Mean Min Max Std Err StdDev CV% %Effect A B
0 Lab Control 4 1 1 1 0 0 0.0% 0.0% 20 20
50 4 1 1 1 0 0 0.0% 0.0% 20 20
100 4 0.9 0.8 1 0.05774 0.1155 12.83% 10.0% 18 20
200 4 0.05 0 0.2 0.05 0.1 200.0%  95.0% 1 20
400 4 0 0 0 0 0 1000% O 20
800 4 0 0 0 0 0 1000% O 20
Graphics

96h Survival Rate

Ay
000-089-187-3 CETIS™ v1.8.7.20 Analyst_ ] (4 QA:%"\\E"‘\\Q{}




Report Date: 04 Nov-20 11:41 (1 of 1)

CETIS QC Plot

Inland Silverside 96-h Acute Survival Test Nautilus Environmental (CA)

Test Type: Survival (96h)
Protocol: EPA/821/R-02-012 (2002)

Material:
Source:

Organism: Menidia beryllina (Inland Silverside)
Endpoint: 96h Survival Rate

Copper chloride
Reference Toxicant-REF

EC50-pg/L Copper chloride

Inland Siiverside 96-h Acute Survival Test

B T ey
¢ ¢ ¢ = 5 2 % 5§ 8 § s § 2 §&§ ¥ & 2 § i § 8
& 8 5 2 % 5 e 2 a N 3 g e ] = R 8 S g xR
Mean: 1857 Count: 20 -2s Warning Limit: 92.48 -3s Action Limit: 45.87
Sigma: 46.61 CV: 25.10% +2s Warning Limit: 278.9 +3s Action Limit: 325.5

Quality Control Data

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

1 2018 Feb 21 1225 187.2 1.478 0.03171 20-0148-6736  18-8740-2809

2 22 17:20 266.7 81.01 1.738 21-2244-9573  15-2512-9013

3 Mar 7 16:25 189.3 3.65 0.0783 06-3891-7579  03-5981-6406

4 28 17:15 1414 -44.28 -0.95 18-3798-9831 05-5342-2351

5 Jun 14 14:35 200 14.3 0.3068 01-9952-0614  00-3575-1747

6 Jul 17 14:30 2144 28.65 0.6148 11-1445-3115  12-3693-5336

7 Aug 22 16:25 237.8 52.14 1.119 08-6172-7555  12-4329-0617

8 2019 Jan 3  16:50 207.9 22.15 0.4753 16-0506-4055 11-1190-1934

9 Feb 21 16:05 1435 -42.22 -0.9058 10-4228-2556  08-7111-9529

10 27 16:25 135.8 -49.93 -1.071 14-0947-0420  00-4247-8099

11 May 9 1910 2639 78.2 1.678 03-9779-6453  09-3747-7536

12 Jun 4 1450 177.8 -7.945 -0.1705 00-2136-1210 01-4264-5145

13 Jul 1 15185 2236 37.92 0.8135 04-4319-5710  17-4098-1084

14 Oct 30 14:45 1149 -70.83 -1.52 05-0159-0485 (07-6888-5964

15 Dec 11 16:30 156.9 -28.78 -0.6175 11-0566-6524  14-4935-0865

16 2020 Feb 27 17115 1364 -49.34 -1.059 00-2639-4829  10-5059-8408

17 Aug 6 16:00 2549 69.21 1.485 13-3377-6823  09-5433-0150

18 12 15:20 148.4 -37.34 -0.8012 02-5307-3356  11-5066-6205

19 Sep 2 1525 1414 -44.28 -0.95 09-8373-9144  18-7650-2455

20 17 14:45 172 -13.74 -0.2948 07-8442-4358  02-9347-5784

21 Oct 28 16:35 136.6 -49.1 -1.053 10-9446-3954  10-4215-8111
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Marine Acute Bioassay Water Quality Measurements

Static-Renewal Conditions & Test Organism Survival
DM-001
Client: Internal Test Species: M. beryliina Tech Initials
Sample ID: CuCl, Start Date/Time: 10/28/2020  [(» 35S 0| 24 48| 72| 96
Test No.: 201028mbra End Date/Time: 11/1/2020 S0 countsifif T A D41

Readings: /}r/ ?«‘r P—T D’"\ i’/i»

Dilutions made by: W s m’-

High conc. made (ugiL):| 800 | = 220 | -
Vol. Cu stock added (mL):| 50| =~ B.8| = | -
Cu stock concentration (ug/L): | 7; oo o Final Volume (mL): | 20%0] -~ |2000} -
Number of Live Salinity Temperature Dissolved Oxygen pH
Concentration Rand Organisms {(ppt) {°C) {mg/L) (units)
(ugiL) #
0 {2448 {72/96] 0 | 24| 48| 72| 96 0 | 24148 | 72| 96 0 124 1 48|/ 721 961 0 | 24148 721 96
Labcontol | 4 | 5|5 |5 |5 |S |73e3Md G0 020 g ot 2. 2ou ) 75581, % ’5.15% Ho 783 [pe [PH7.37
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#lslo YV
12510 4
Rand # QC: S)[‘f\ :
Initial Counts QC'd by: H A
Initiated by:ﬁ Environmental Chamber: A
Animal Source/Date Received: PYCJiUS%';Q imu’i@:&@\fg Age at Initiation: fi}d Feeding Times
Animal Acclimation Qualifiers (circle allfr?;t,;gﬁ?;){ = Q22 / Q23 | Q24 (m 0|24 72| %%
am:|  PAREGEEST g,
Comments: i = initial reading in fresh test solution, f = final reading in test chamber prior to renewal (@C{{\EQ" ks E@v!fzf’/fm—;)PM: 28
~Organisms fed prior fo initiation, circle one (7\/ n) @13 crc\m\gmg eLper é{j{’\é{fd
;ﬁxbmﬂhgw @6 S Wi fono >(57%“(‘T S.h}[(g\, 1‘3}(\(?\ 5 3% \/z\
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	Qualifier Codes- reports 150630 numerical.pdf
	Q3 -  Sample aerated prior to initiation or renewal due to dissolved oxygen (D.O.) levels below 6.0 mg/L
	Q4 -  Test aerated; D.O. levels dropped below 4.0 mg/L
	Q13 - Survival counts not recorded due to poor visibility or heavy debris
	Q14 - D.O. percent saturation was checked and was ≤ 110%
	Q15 - Did not meet minimum test acceptability criteria.  Refer to QA section of report.
	Q16 - 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.
	Q17 - 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.
	Q22 - 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.
	Q23 - Test organisms received at a temperature greater than 3 C outside the recommended test temperature range.  However, due to age-specific protocol requirements and/or sample holding time constraints, the organisms were used to initiate tests upon ...
	Q24 - Test organisms received at salinity greater than 3 ppt outside of the recommended test salinity range.  However, due to age-specific protocol requirements and/or sample holding time constraints, the organisms were used to initiate tests upon the...



