TOXICITY TESTING RESULTS

BROOKS MANUFACTURING CO.
BELLINGHAM, WASHINGTON

ANNUAL WHOLE EFFLUENT TOXICITY TESTING: OCTOBER 2023

Prepared for

Brooks Manufacturing Co.
2120 Pacific St.
Bellingham, WA 98229

Prepared by
EcoAnalysts, Inc.

4770 NE View Drive

PO Box 216

Port Gamble, WA 98364

NPDES Permit #
WAOQ0030805

EcoAnalysts Report ID
PG1913.01

Submittal Date: December 6, 2023



Toxicity Testing Results
Brooks Manufacturing Co.

All testing reported herein was performed consistent with our laboratory’s quality assurance program.
All results are intended to be considered in their entirety, and EcoAnalysts is not responsible for use of
less than the complete report. The test results summarized in this report apply only to the sample(s)
evaluated. This document is uncontrolled when printed or accessed from electronic distribution.

APPROVED BY

Marisa Seibert

Project Manager

Author:

Marisa Seibert

QA Review:

Mary Ann Rempel-Hester

Report ID: PG1913.01 i of iii EcoAnalysts, Inc.



Toxicity Testing Results
Brooks Manufacturing Co.

CONTENTS

1. EXECUTIVE SUMMARY 1
2. METHODS 2
2.1 Sample Collection 2
2.1.1 Sample Receipt Discussion 2
2.2 Water for Bioassay Testing 3
2.3 Quality Assurance/Quality Control 3
2.4 Data Management and Analysis 3
3. RESULTS 4
3.1 Water Flea (Ceriodaphnia dubia) Acute Test Results 4
3.2 Fathead Minnow (Pimephales promelas) Acute Test Results 6
33 Rainbow Trout (Oncorhynchus mykiss) Acute Test Results 8
3.4 Water Flea (Ceriodaphnia dubia) Chronic Test Results 10
3.5 Fathead Minnow (Pimephales promelas) Chronic Test Results 12
3.6 Green Alga (Raphidocelis subcapitata ) Chronic Test Results 15
4, REFERENCES 17
TABLES

Table 1-1. Toxicity Test RESUILS SUMMAIY......cciiiiiiiiiiiiee e ccieee ettt et e e s eatee e e seatr e e e sntaeeesantaeeesnsaeaesans 1
Table 1-2. Permit Compliance RESUILS. .......uviiiiiiiee ettt e e s rate e e s s ente e e e sntaeeeeans 1
Table 2-1. Biological Testing Performed. .........oocuviiiiiiie et e e e rta e e snra e e e eans 2
Table 2-2. Sample Conditions UPoNn RECEIPT......cuiiiiiiiiiei ettt e e st e e srata e e s senta e e e snraeeeeans 3
Table 3-1. Endpoint Summary for the Ceriodaphnia dubia Acute Test ........cccecvuveeiiiviiiei i 4
Table 3-2. Test Condition Summary for Ceriodaphnia dubia Acute Test.......ccccccveeeiiiiieiiciiee e 5
Table 3-3. Endpoint Summary for the Pimephales promelas Acute Test .........ccceeevvviveeeiciiieeeciieee e ecieeee s 6
Table 3-4. Test Condition Summary for Pimephales promelas Acute TesSt........cccceevevieeeiciieeseciiee e 7
Table 3-5. Results Summary for Oncorhynchus mykiss ACUTE TeST........ccccccvueeieciiiieeeiieee ettt 8
Table 3-6. Test Condition Summary for Oncorhynchus mykiss ACUTE TESt........ccueeeeccieeeeeciiieeeecieeeeeeieee e 9
Table 3-7. Endpoint Summary for the Ceriodaphnia dubia Chronic TeSt ........cccceieeeciieeecciiiee e, 10
Table 3-8. Statistical Results Summary for Ceriodaphnia dubia Chronic Tests........cccccveeeecieeeeecieeeeecnnenn. 10
Table 3-9. Test Condition Summary for Ceriodaphnia dubia Chronic TeSt........ccceveeeciiieeeciiieeeccieee e, 11
Table 3-10. Endpoint Summary for the Pimephales promelas Chronic Test ........ccceecvvveeeeciieeeccieeeeecnee, 12
Table 3-11. Statistical Results Summary for Pimephales promelas Chronic Tests........cccecvvveeevcveeeeecnnenn. 13
Table 3-12. Test Condition Summary for Pimephales promelas Chronic Test........cooeccvivieeeeeiicccciieeeeeennn. 14
Table 3-13. Endpoint Summary for the Raphidocelis subcapitata Chronic TeSt........cccceeeeerveeeecrereeecnnnenn. 15
Table 3-14. Statistical Results Summary for Raphidocelis subcapitata Chronic Test ........ccccceeecvveeeennen.. 15
Table 3-15. Test Condition Summary for Raphidocelis subcapitata Chronic Test........cccceeevveeercveeeeecnnnenn. 16
APPENDIX

Appendix A: Laboratory Documents

Appendix B: Chain-of-Custody and Sample Receipt Forms

Report ID: PG1913.01 i of iii EcoAnalysts, Inc.



Toxicity Testing Results
Brooks Manufacturing Co.

ACRONYMS AND ABBREVIATIONS

ACEC Acute critical effluent concentration

CCEC Chronic critical effluent concentration

EPA Environmental Protection Agency

LCa5/ECas Lethal/ Effect Concentration to 25% of test population
LCso/ECso Lethal/Effect Concentration that results in a 50% reduction in survival
LOEL Lowest Observed Effect Level

mg/L Milligrams per liter

NPDES National Pollutant Discharge Elimination System
NOEL No Observed Effect Level

Qam Quality manual

pg/L Micrograms per liter

SOP Standard operation procedure

TU, Chronic toxic units

WDOE Washington Department of Ecology

WET Whole Effluent Toxicity
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1.

EXECUTIVE SUMMARY

Toxicity Testing Results

Brooks Manufacturing Co.

EcoAnalysts conducted Whole Effluent Toxicity (WET) testing on three 24-hour composite effluent
samples collected by Brooks Manufacturing Co. personnel as part of the effluent characterization. The
objective of this program is to assess the potential toxicity of the effluent to aquatic organisms following
procedures defined under the facility’s National Pollutant Discharge Elimination System (NPDES) permit.

Statistically significant reduction in biological effect was detected at the acute critical effluent
concentration (ACEC) and the chronic critical effluent concentration (CCEC), both 100% effluent, for the
Pimephales promleas biomass endpoint only (Table 1-1). The sample exceeds the defined permit
requirements (Table 1-2), though this result may be considered anomalous. If WDOE agrees, this
conclusion may result in the need to perform one additional chronic test with fathead minnows. See
section 3.6 for more information.

Table 1-1. Toxicity Test Results Summary.

NOEL LOEL LC25/EC2s | LCso/ECso
T T
st (%) (%) (%) (%) Y
Water Flea (C'er/odaphn/a dubia) 100 100 100 100 1
48-hour Survival
(] . .
5 ;astr]ead |V|II’1I:10W (Pimephales promelas) 100 5100 100 5100 1
< -hour Survival
Rainbow Trout (Oncorhynchus mykiss) 100 5100 100 5100 1
96-hour Survival
Water Flea (Ceriodaphnia dubia) 100 5100 5100 5100 1
7-day Survival
Water Flea (Ceriodaphnia dubia) 100 5100 100 5100 1
7-day Reproduction
o Fathead Minnow (Pimephales promelas) 100 100 100 100 1
S | 7-day Survival
5 Fathead Minnow (Pimephales promelas) <6.25 6.25 5100 100 <1
7-day Biomass
Green Alga (Pseudokirchneriella
subcapitata, form.erly known as 100 100 100 100 <1
Selenastrum capricornutum)
96-hour Growth

NOEL = No Observed Effect Level

LOEL = Lowest Observed Effect Level
LC2s/EC2s = Lethal/Effect Concentration to 25% of test population
LCso/ECso= Lethal/Effect Concentration to 50% of test population

TU = 100/NOEL (acute/chronic survival), 100/ECas (7-day reproduction, growth, and biomass).

Table 1-2. Permit Compliance Results.

Permit
Requirement

The Permittee must:

Conduct yearly chronic toxicity testing on the final effluent starting in September 2023 after
the treatment solution is switched from PCP to DCOI. Permittee must conduct acute and

chronic toxicity testing using a series of dilutions which includes the ACEC that equals 100%
effluent and the CCEC of 100% effluent.

Result

A statistically significant reduction in biological effect was detected at the acute critical
effluent concentration (ACEC) and the chronic critical effluent concentration (CCEC), both
100% effluent for the Pimephales promelas biomass endpoint.

Report ID: PG1913.01
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2. METHODS

The samples analyzed for toxicity were tested using criteria outlined in the Washington Department of
Ecology’s (WDOE) Laboratory Guidance and Whole Effluent Toxicity Test Review Criteria (WDOE WQ-R-
95-80 (2016)). These criteria are further defined through the Environmental Protection Agency’s (EPA)

most recently promulgated effluent guidance documents outlined in Section 4.

Bioassay testing for this project consisted of three acute and three chronic bioassays. The tests
conducted in support of this project are summarized in Table 2-1.

Table 2-1. Biological Testing Performed.

Test Type Test Descriptor Species Method
. . . WDOE WQ-R-95-80 (2016); EPA-
48-hour Survival Ce”‘iz:f :r”;feg/“b'a 821-R-02-012 Method 2000.0;
SOP TOX004.11
, WDOE WQ-R-95-80 (2016); EPA-
Pimephales promelas

Acute 96-hour Survival 821-R-02-012 Method 2000.0;
SOP TOX017.10
WDOE WQ-R-95-80 (2016); EPA-
821-R-02-012 Method 2019.0;
SOP TOX016.08

WDOE WQ-R-95-80 (2016); EPA-

Fathead Minnow

Oncorhynchus mykiss

96-hour Survival Rainbow Trout

7-Day Survival and Ceriodaphnia dubia
Re\;)roduction Wafer Flea 821-R-02-013; Test Method
1002.0; SOP TOX003.11
Pimephales promelas WDOE WQ-R-95-80 (2016); EPA-
Chronic 7-Day Survival and Growth 821-R-02-013; Test Method

Fathead Minnow 1000.0; SOP TOX018.11

Raphidocelis subcapitata WDOE WQ-R-95-80 (2016); EPA-
96-Hour Growth (formerly Selenastrum 821-R-02-013; Test Method
capricornutum) Green Alga 1003.0; SOP TOX023.01

2.1 Sample Collection

Brooks Manufacturing Co. personnel collected samples on October 23, 25, 27, 2023. The samples were
delivered by overnight courier (FedEx) and received at the EcoAnalysts Port Gamble laboratory on the
day following collection. Sample temperatures upon receipt ranged from 0.0 — 5.5°C.

2.1.1 Sample Receipt Discussion

Sample temperatures upon receipt were within the recommended temperature range of 0 - 6°C.
Additional sample conditions are summarized in Table 2-2. The effluent sample was held in a walk-in

cold room at 4 + 2 °C in the dark until utilized for testing.
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Table 2-2. Sample Conditions Upon Receipt.

Sample Outfall 1
Laboratory ID P231024.01 P231026.04 P231028.03
Date/Time Sampled 10/23/23; 1430 10/25/23; 0645 10/27/23; 1015
Date/Time Received 10/24/23; 1030 10/26/23; 1045 10/28/23; 1228
Time Between Sampling and Receipt 20 hours 28 hours 26 h.ours, 13

minutes

Test Dissolved Oxygen (mg/L) 10.0 10.4 126
Recommended: >4.0 mg/L
Test Temperature (°C) Upon Receipt
Ideal: 4°C or
<1 hour from sample: 0 — 20°C 0.3-5.5 0.1 0.0
<4 hours from sample: 0 — 12°C
24 hours from sample: 0 - 6°C
Test pH (units) 70 70 73
Recommended: 6 -9
Test Conductivity (uS/cm) 715 160 201
Hardness (mg/L CaCOs) 70 43 62
Alkalinity (mg/L CaCOs) 54 48 44
Total Chlorine (mg/L) 0.02 0.01 0.03
Total Ammonia (mg/L) 0.108 0.0430 0.00

2.2 Water for Bioassay Testing

Freshwater diluent used in this study was prepared using the EPA method for standard, synthetic
moderately hard, reconstituted water, using the reagent grade chemicals (USEPA 2002), or, for the
rainbow trout test, carbon-filtered tap water. The diluent used for the Raphidocelis subcapitata was
nutrient-enriched moderately-hard synthetic water (USEPA 2002). Extensive testing on a variety of test
species has shown that there is no significant potential for toxicity or bioaccumulation of contaminants
from this water supply. Chemical analysis of this water source is conducted and reviewed on an annual
basis.

2.3 Quality Assurance/Quality Control

The quality assurance objectives for toxicity testing conducted by the testing laboratory are detailed in
the laboratory’s quality manual (QM) as well as the method specific guidance documents (USEPA 2002;
WDOE 2016). The methods employed in every phase of the toxicity testing program are detailed in the
EcoAnalysts Standard Operating Practices (SOP). All EcoAnalysts staff members receive regular,
documented training in all SOPs and test methods. Finally, all data collected and produced because of
these analyses were recorded on approved data sheets.

2.4 Data Management and Analysis

Endpoint data were calculated for each replicate and the mean value and standard deviation were
determined for each test treatment. All hand-entered data were reviewed for data entry errors, which
were corrected prior to summary calculations. A minimum of 10% of all calculations and data sorting
were reviewed for errors. Review counts were conducted on any apparent outliers.

Statistical comparisons were made according to the EPA guidance. Statistical comparisons were
performed using CETIS™ software (CETIS 2022).
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3. RESULTS

The results of the effluent testing are presented in this section. Statistical comparisons and laboratory
documents are provided in Appendix A. Chain-of-custody and sample receipt logs are provided in
Appendix B.

3.1 Water Flea (Ceriodaphnia dubia) Acute Test Results

The acute toxicity test with C. dubia was initiated on October 26, 2023, and met the survival
acceptability criterion of 2 90% with a mean control survival of 100%. Mean survival and statistical
results are summarized in Table 3-1. The test conditions are summarized in Table 3-2.

Concentrations of 6.25, 12.5, 25, 50, and 100% effluent were prepared utilizing laboratory water. This
concentration series includes the ACEC of 100%. The second sample (received 10/26/23) was used for
test initiation.

Water quality parameters were within the acceptable limits throughout the duration of the 48-hour
static test, with the exception of temperature on Day 1. The temperature of the stock was measured
between 21.5 - 21.8°C. The room temperature was lowered, and the test remained within the
recommended temperature range for the remainder of the test.

The LCsp for the copper chloride reference-toxicant test was 10.4 pug Cu/L for survival. These results were
within two standard deviations of the laboratory mean for survival and reproduction (Table 3-2). This
indicates that the organisms are of a similar sensitivity to those previously tested at the EcoAnalysts
laboratory.

Table 3-1. Endpoint Summary for the Ceriodaphnia dubia Acute Test

Outfall 1
Conc. (%)
Mean Survival (%)|  randard NOEL (%) LOEL (%) | LCsoValue (%)
Deviation
Control (0) 100 0
6.25 100 0
125 100 0
100 >100 >100
25 100 0
50 100 0
100! 100 0

1Acute Critical Effluent Concentration (ACEC).

Report ID: PG1913.01 4 0f 17 EcoAnalysts, Inc.



Toxicity Testing Results
Brooks Manufacturing Co.

Table 3-2. Test Condition Summary for Ceriodaphnia dubia Acute Test

Test Duration / Type

48-hour / Static

Species

Ceriodaphnia dubia

Supplier

Aquatic BioSystems

Date acquired

10/26/23

Test Dates

10/26/23 —10/28/23

Age at test initiation (Recommended: < 24 hours)

< 24 hours

Samples used:

Outfall 1; P231026.04

Sample Holding Time at Initiation:
Recommended: <36 hours; Not to exceed 72 hours

36 hours

Test Procedures

WDOE WQ-R-95-80 (2016); EPA-821-R-02-012
Method 2000.0; SOP TOX004.11

Test location

EcoAnalysts; Port Gamble, WA

Control water / Diluent

Cerio Reconstituted Freshwater (CRFW)

Test Lighting

16 hour light / 8 hour dark

Test Chamber 50-mL Plastic Chamber
Exposure volume 25 mL
Replicates/treatment 4

Concentration/treatment

6.25, 12.5, 25, 50, and 100%

Organisms/replicate 5
Feeding None
Test solution renewal None
Test Dissolved Oxygen (Recommended: > 2.0 mg/L) 7.6 —10.0 mg/L
Test Temperature (Recommended: 20 = 1°C) 20.5-21.8°C

Test Conductivity

165—517 puS/cm

Test pH (Range not specified)
Targeted Range: 6 — 9 units

7.2 — 8.0 units

Quality Assurance

Control performance standards

Survival (Recommended): > 90%

100%; meets acceptability criterion

Power Standard: <29% (Survival)

0%; meets criterion

Reference Toxicant Date

11/8/23

Reference Toxicant LCso

10.4 pg Cu/L

Survival

Laboratory Mean LCso; Range LCso (+2 SD)

10.98 pg Cu/L (3.6 — 33.1 ug Cu/L)

Deviations from Test Protocol

Temperature

Report ID: PG1913.01 5o0f 17
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3.2 Fathead Minnow (Pimephales promelas) Acute Test Results

The acute toxicity test with P. promelas was initiated on October 26, 2023. The test met the control
acceptability criteria of 2 90% mean survival with a mean control survival of 100%. Mean survival and
statistical results are summarized in Table 3-3. The test conditions are summarized in Table 3-4.

Concentrations of 6.25, 12.5, 25, 50, and 100% effluent were prepared utilizing reconstituted fresh
water. This concentration series includes the acute critical effluent concentration (ACEC) of 100%.

Water quality parameters were within the acceptable limits throughout the duration of the 96-hour
static-renewal test.

The LCso for the copper chloride reference-toxicant test was 218.1 ug/L copper chloride. These results
were within two standard deviations of the laboratory mean for survival (Table 3-4). This indicates that
the organisms obtained from this supplier were of similar sensitivity to those previously tested at the
EcoAnalysts laboratory.

Table 3-3. Endpoint Summary for the Pimephales promelas Acute Test

Effluent-Comp
Conc. (%)
Mean Survival (%) |  randard NOEL(%) | LOEL(%) |LCsoValue (%)
Deviation
Control (0) 100 0
1.8 100 0
4! 100 0
100 >100 >100
10 100 0
30 100 0
100 95 5.8

!Acute Critical Effluent Concentration (ACEC).

NOEL = No Observed Effect Level

LOEL = Lowest Observed Effect Level

LCso/ECso = Lethal/Effect Concentration to 50% of test population
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Table 3-4. Test Condition Summary for Pimephales promelas Acute Test

Test Duration / Type

96-hour / Static-Renewal

Species

Pimephales promelas

Supplier

Aquatic Biosystems

Date acquired

10/24/23

Test Dates

10/26/23-10/30/23

Age at test initiation (Recommended: 1 - 14 days)

3 Days

Samples used:

Outfall 1; P231026.04

Sample Holding Time at Initiation:
Recommended: <36 hours; Not to exceed 72 hours

36 hours

Test Procedures

WDOE WQ-R-95-80 (2016); EPA-821-R-02-012,
Test Method 2000.0; SOP TOX017.10

Test location

EcoAnalysts Port Gamble Laboratory

Control water / Diluent

Reconstituted Fresh Water (RFW)

Test Lighting

16 hour light / 8 hour dark

Test Chamber

12 oz. Plastic Chamber

Exposure volume 250 mL
Replicates/treatment 4
Concentration/treatment 6.25, 12.5, 25, 50, 100%
Organisms/replicate 10

0.2 mL concentrated Artemia nauplii, two hours

Feeding prior to renewal
Test solution renewal Day 2

Test Dissolved Oxygen (Recommended: 24.0 mg/L) 6.5-11.6 mg/L
Test Temperature (Recommended: 20 + 1°C) 19.7 -21.4°C
Test Conductivity (Recommended: NA) 165 —486 uS/cm
Test pH (Range not specified) Targeted Range: 6 — 9 units 7.3 —-8.0 units

Quality Assurance

Control performance standards

Survival (Recommended): > 90%

100%; meets acceptability criterion

Power Standard: £29% (Survival)

5%; meets criterion

Reference Toxicant Date

10/20/23

Reference Toxicant LCso

218.1 pg/L copper

Survival

Laboratory Mean LCso; Range LCso (+2 SD)

67.97 (13.4 — 345 pg/L copper)

Deviations from Test Protocol

None
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3.3 Rainbow Trout (Oncorhynchus mykiss) Acute Test Results

The acute toxicity test with O. mykiss was initiated on October 24, 2023 and was validated by 100%
survival in the laboratory control. Mean survival is summarized in Table 3-5. The test conditions are
summarized in Table 3-6.

Concentrations of 6.25, 12.5, 25, 50, and 100% effluent were prepared utilizing laboratory water. This
concentration series includes the acute critical effluent concentration (ACEC) of 100%. The initial sample
(received 10/24/23) was used for test initiation and test solution renewal.

Water quality parameters were within the acceptable limits throughout the duration of the 96-hour static-
renewal test.

The LCs for the sodium dodecyl! sulfate (SDS) reference-toxicant test was 2.87 mg/L SDS. These results
were within two standard deviations of the laboratory mean for survival (Table 3-6). This indicates that
the organisms obtained from this supplier were of similar sensitivity to those previously tested at the
EcoAnalysts laboratory.

Table 3-5. Results Summary for Oncorhynchus mykiss Acute Test.

Mean Standard
Sample ID Conc. (%) Survival . NOEL (%) LOEL (%) LCso Value
Deviation
(%)
Control (0) 100 0
6.25 100 0
12.5 100 0
Outfall 1 100 >100 >100%

25 100 0
50 100 0
100! 100 0

1 Acute Critical Effluent Concentration (ACEC)
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Toxicity Testing Results
Brooks Manufacturing Co.

Test Duration / Type

96-Hour; Static-Renewal

Species

Oncorhynchus mykiss

Supplier

Thomas Fish Co.

Date acquired

10/20/23

Test Dates

10/24/23 - 10/28/23

Age at test initiation
Recommended: 15 -30 days old

Actual: 15 days old

Sample(s) used:

Outfall 1; P231024.01

Holding Time at Initiation:
Recommended: <36 hours

27 hours

Test Procedures

WDOE WQ-R-95-80 (2016); EPA-821-R-02-012 Method 2019.0;
SOP TOX016.08

Test location

EcoAnalysts; Port Gamble, WA

Control water / Diluent

Carbon Filtered Tap Water (CFTW)

Test Lighting

16 hour light / 8 hour dark

Test Chamber

8-L Chamber

Exposure volume

4L

Replicates/treatment

Concentration/treatment

6.25, 12.5, 25, 50, and 100%

Organisms/replicate

Feeding

None

Test solution renewal

Day 2

Test Water Quality

Test Dissolved Oxygen

Recommended: > 6.0 mg/L

Actual: 8.6 —11.4 mg/L

Test Temperature

Recommended: 12 + 1°C

Actual: 10.7-13.4°C

Test pH

Recommended: 6 -9

Actual: 7.2-9.0

Test Conductivity

Recommended: NA

Actual: 194 — 760 puS/cm

Quality Assurance

Control performance standard

Recommended: >90% survival

Actual: 100%, Pass

Power Standard: <29% (Survival)

0%; meets criterion

Reference Toxicant Date

10/24/23

Reference Toxicant LCso

2.87 mg/L sodium dodecyl sulfate

Laboratory Mean LCso

4.49 mg/L sodium dodecyl sulfate

Acceptable Range LCso (* sd)

2.65—7.61 mg/L sodium dodecyl sulfate

Deviations from Test Protocol

None
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3.4 Water Flea (Ceriodaphnia dubia) Chronic Test Results

The chronic toxicity test with C. dubia was initiated on October 24, 2023 and was validated by 90% mean
survival, a mean reproduction of 18.1 neonates per survivor, and 100% of the surviving female adults
producing three broods of offspring, meeting the criteria of 280% survival, 215 neonates per survivor,
and 260% producing 3 broods. The percent minimum significant difference (PMSD) of 50.8% for
reproduction was above the acceptable range of 13 to 47%. As effects in the treatments did not exceed
11%, this deviation did not result in a false negative and thus did not affect the results. Mean survival
and reproduction endpoints are summarized in Table 3-7. The statistical results are summarized in Table
3-8 and the test conditions are summarized in Table 3-9.

Concentrations of 6.25, 12.5, 25, 50, and 100% effluent were prepared utilizing laboratory water. This
concentration series includes the CCEC of 100%. The initial sample (received 10/24/23) was used for test
initiation and the second and third samples (received 10/26/23 and 10/28/23) were used for test
solution renewals.

Water quality parameters were within the acceptable limits throughout the duration of the 7-day static-
renewal test.

The LCsp for the copper chloride reference-toxicant test was 82.5 pg Cu/L for survival and 70.2 pg Cu/L
for reproduction. These results were within two standard deviations of the laboratory mean for survival
and reproduction (Table 3-9). This indicates that the organisms are of a similar sensitivity to those
previously tested at the EcoAnalysts laboratory.

Table 3-7. Endpoint Summary for the Ceriodaphnia dubia Chronic Test

Outfall 1
o .
cone 8 Mean Survival (9 o Reproduction
Control (0) 90 16.3
6.25 90 16.9
12.5 90 21.8
25 80 17.0
50 80 14.6
10012 90 15.0

1 Chronic Critical Effluent Concentration (CCEC). 2 Acute Critical Effluent Concentration (ACEC).

Table 3-8. Statistical Results Summary for Ceriodaphnia dubia Chronic Tests

Outfall 1
Endpoint
Survival Reproduction
NOEL (%) 100 100
LOEL (%) >100 >100
LC2s/ EC25 (%) >100 >100
LCso/ ECs0 (%) >100 >100
TUl 1 1

TUc (chronic toxic units) = 100/NOEL (7-day survival), 100/ECzs (7-day reproduction).
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Table 3-9. Test Condition Summary for Ceriodaphnia dubia Chronic Test

Test Duration / Type

7-Day / Static-Renewal

Species Ceriodaphnia dubia
Supplier Aquatic Biosystems
Test Dates 10/24/23 -11/01/23

Age at test initiation (Recommended: <24 hours, within an
8-hour age range)

<24 hours

Samples used:

Outfall 1; P231024.01, P231026.04, P231028.03

Sample Holding Time at Initiation:
Recommended: <36 hours; Not to exceed 72 hours

26 hours

Test Procedures

WDOE WQ-R-95-80 (2016); EPA-821-R-02-013;
Test Method 1002.0; SOP TOX003.11

Test location

EcoAnalysts; Port Gamble, WA

Control water / Diluent

Cerio Reconstituted Freshwater (CRFW)

Test Lighting

16 hour light / 8 hour dark

Test Chamber

30-mL Plastic Chamber

Exposure volume 15mL
Replicates/treatment 10
Concentration/treatment 6.25, 12.5, 25, 50, and 100%
Organisms/replicate 1

Feeding

0.1 mL YCT and Selenastrum daily

Test solution renewal

Daily (Days 1-7)

Test Dissolved Oxygen (Recommended: > 2.0 mg/L)

8.0-9.8 mg/L

Test Temperature (Recommended: 25 + 1°C)

23.6-24.9°C

Test Conductivity
Recommended: NA

165 —743 puS/cm

Test pH (Range not specified)
Targeted Range: 6 — 9 units

7.3 —8.3 units

Quality Assurance

Control performance standards
Survival (Recommended): > 80%

90%; meets acceptability criterion

Reproduction (Recommended):

> 15 neonates (average) per survivor,

>60% surviving females must have at least 3 broods,
PMSD <47%

18.1 neonates per survivor; meets acceptability
criterion
100% w/3 broods; meets acceptability criterion
PMSD 50.8%; does not meet acceptability
criterion

Power Standard: £39% (Mean reproduction per female at
test initiation)

8%; meets criterion

Reference Toxicant Date 10/10/23
Survival Reference Toxicant LCso 82.5 ug Cu/L
urviva
Laboratory Mean LCso; Range LCso (+2 SD) 58.6 pug Cu/L (31.3 — 110 ug Cu/L)
] Reference Toxicant LCso 70.2 pg Cu/L
Reproduction
Laboratory Mean LCso; Range LCso (+2 SD) 48.7 ug Cu/L (24.3 —97.8 ug Cu/L)
Deviations from Test Protocol PMSD
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3.5 Fathead Minnow (Pimephales promelas) Chronic Test Results

The chronic toxicity test with P. promelas was initiated on October 24, 2023. The test met the control
acceptability criteria of 280% mean survival with a mean control survival of 100%. The control treatment
had a mean dry weight of 1.278 mg, meeting the recommended growth criterion of 2 0.25 mg mean dry
weight.

The PMSD for growth was 10.4%, below the recommended range of 12 to 30%, which may indicate the
potential for a false positive. Effects were seen at all concentrations, but the dose response was flat, the
growth in all concentrations was good (above control acceptability criterion) and the control organisms
performed exceptionally well. This dose response fits criterion 2 in WDOE WQ-R-95-80 (2016) for an
anomalous test result. Per WDOE WQ-R-95-80 (2016) statistics were performed at an alpha of 0.01 in
addition to the standard alpha of 0.05 but did not result in a change of statistical significance. No
outliers were confirmed statistically. It may be necessary to repeat the test with a new sample.

Mean survival and growth endpoints are summarized in Table 3-10. The statistical results are
summarized in Table 3-11 and the test conditions are summarized in Table 3-12.

Concentrations of 6.25, 12.5, 25, 50, and 100% effluent were prepared utilizing laboratory water. This
concentration series includes the CCEC of 100%. The initial sample (received 10/24/23) was used for test
initiation and the second and third samples (received 10/26/23 and 10/28/23) were used for test
solution renewals.

Water quality parameters were within the acceptable limits throughout the duration of the 7-day static-
renewal test, with the exception of dissolved oxygen in Replicate 1 of the 50% and 100% concentration.
On Day 5, the dissolved oxygen was measured at 3.7 mg/L and 3.5 mg/L respectively. Gentle aeration
was added to the entire test and remained within acceptable for the duration of the test.

The LCso for the copper chloride reference-toxicant test was 94.5 ug Cu/L for survival and 48.3 pg Cu/L
for mean dry biomass. These results were within two standard deviations of the laboratory mean (Table
3-12). This indicates that the organisms obtained from this supplier were of similar sensitivity than those
previously tested at the EcoAnalysts laboratory.

Table 3-10. Endpoint Summary for the Pimephales promelas Chronic Test

Outfall 1
Conc. (%)
Mean Survival (%) Mean Growth (mg)* Mean Biomass (mg)?
Control (0) 100 1.278 1.278
6.25 100 1.059 1.059
12.5 100 0.930 0.930
25 97.5 1.091 1.064
50 100 1.007 1.007
10034 100 1.076 1.076
1 Average weight (mg) per survivor. 2 Average weight (mg) per original number of animals stocked (Biomass).
3 Chronic Critical Effluent Concentration (CCEC). 4 Acute Critical Effluent Concentration (ACEC).
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NOEL (%) 100 <6.25 <6.25
LOEL (%) >100 6.25 6.25
LCas/ ECas (%) >100 >100 >100
LCso/ ECso (%) >100 >100 >100
TUl 1 <1 <1

TUc (chronic toxic units) = 100/NOEL (7-day survival), 100/EC;s (7-day growth and biomass).
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Table 3-12. Test Condition Summary for Pimephales promelas Chronic Test

Test Duration / Type 7-Day / Static-Renewal
Species Pimephales promelas
Supplier Aquatic Biosystems
Date acquired 10/24/23
Test Dates 10/24/23 -10/31/23

Age at test initiation (Recommended: <24 hours preferred;
<48 hours if shipped)

Samples used: Outfall 1; P231024.01, P231026.04, P231028.03
Sample Holding Time at Initiation:

Recommended: <36 hours; Not to exceed 72 hours

1 Day

26 hours

WDOE WQ-R-95-80; EPA-821-R-02-013, Test

PECERICEE e Method 1000.0; SOP TOX018.11

Test location EcoAnalysts; Port Gamble, WA
Control water / Diluent Reconstituted Freshwater (RFW)
Test Lighting 16 hour light / 8 hour dark
Test Chamber 20 oz. Plastic Chamber
Exposure volume 250 mL
Replicates/treatment 4
Concentration/treatment 6.25, 12.5, 25, 50, and 100%
Organisms/replicate 10

Feeding 1500 Artemia nauplii twice daily, days 1- 6
Test solution renewal Daily (Days 1 - 6)

Test Dissolved Oxygen (Recommended: > 4.0 mg/L) 3.5-11.3 mg/L

Test Temperature (Recommended: 25 + 1°C) 24.0-25.8°C

Test Conductivity
Recommended: NA

Test pH (Range not specified)
Targeted Range: 6 — 9 units
Quality Assurance

Control performance standards
Survival (Recommended): > 80%

164 — 776 uS/cm

6.9 — 8.2 units

100%; meets acceptability criterion

Growth (Recommended): 2 0.25 mg; 1.278 mg; meets acceptability criterion,
PMSD (Recommended): 12 to 30% 10.4% PMSD; below acceptability criterion
Power Standard: <39% (Mean Growth per Survivor) 16%; meets criterion
Reference Toxicant Date 10/17/23
Survival Reference Toxicant LCso 94.5 ug Cu/L
Laboratory Mean LCso; Range LCso (+2 SD) 77.9 ug Cu/L (54.5 - 111 pg Cu/L)
Reference Toxicant LCso 48.3 pg Cu/L
Mean Dry
Biomass Laboratory Mean LCso; Range LCso (+2 SD) 43.2 ug Cu/L (31.2 —59.7 pg Cu/L)
PMSD (£30% recommended) 12.0%
Deviations from Test Protocol PMSD for growth, dissolved oxygen
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3.6 Green Alga (Raphidocelis subcapitata ) Chronic Test Results

The chronic toxicity test with R. subcapitata was initiated on October 26, 2023, and was validated by
2,737,143 mean cell density and a coefficient of variation for chlorophyll content of 15.1%, meeting the
acceptability requirements of 21,000,00 cells/mL and <20% CV. Mean cell density endpoints are
summarized in Table 3-13. The statistical results are summarized in Table 3-14 and the test conditions
are summarized in Table 3-15.

Concentrations of 6.25, 12.5, 25, 50, and 100% effluent were prepared utilizing laboratory water. This
concentration series includes the CCEC and ACEC, both 100%.

Water quality parameters were within the acceptable limits throughout the duration of the 96-hour
static test.

The ECso for the copper chloride reference-toxicant test was 90.6 pg Cu/L. These results were within two
standard deviations of the laboratory mean (Table 3-15). This indicates that the test organisms were of
similar sensitivity to those previously tested at the EcoAnalysts laboratory.

Table 3-13. Endpoint Summary for the Raphidocelis subcapitata Chronic Test

Outfall 1
Conc. (%)
Mean Chlorophyll A (ug/L)
Control 1538
6.25 1542
12.5 1592
25 1729
50 1939
1002 1926

1 Chronic Critical Effluent Concentration (CCEC).
2 Acute Critical Effluent Concentration (ACEC).

Table 3-14. Statistical Results Summary for Raphidocelis subcapitata Chronic Test

Outfall 1
Endpoint
Mean Chlorophyll A (ug/L)

NOEL (%) 100
LOEL (%) >100
LC2s/ EC25 (%) >100
LCso/ ECs0 (%) >100
TUl <1

TUc (chronic toxic units) = 100/ECzs (96-hour cell density).
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Table 3-15. Test Condition Summary for Raphidocelis subcapitata Chronic Test

Test Duration / Type 96-hour / Static

Raphidocelis subcapitata (formerly

Species Selenastrum capricornutum)
Supplier Aquatic BioSystems
Test Dates 10/26/23 - 10/30/23
Age at test initiation (Recommended: 4 — 7 days) 6 days

Samples used: Outfall 1; P231026.04

Sample Holding Time at Initiation:

34 h
Recommended: <36 hours; Not to exceed 72 hours ours

WDOE WQ-R-95-80; EPA-821-R-02-013, Test

Test P
est Procedures Method 1003.0, SOP TOX023.01

Test location EcoAnalysts; Port Gamble, WA
Control water / Diluent Nutrient-enriched reconstituted fresh water
Test Lighting (Recommended: Continuous, 400 + 40 ft-c) Continuous; 400 — 430 ft-c

Test Chamber 125-mL flask

Exposure volume 50 mL
Replicates/treatment 4
Concentration/treatment 6.25,12.5, 25, 50, and 100%
Organisms/replicate (Recommended 10,000 cells/mL + 50%) 9444.4 cells/mL

Test solution renewal None

Test Temperature (Recommended: 25 + 1°C) 23.7-25.8°C

Test Conductivity

Recommended: NA 239-617 uS/cm

Test pH (Range not specified) 7.3 —10.4 units

Quality Assurance

Control performance standards
Average of 1,000,000 cells/mL at end of test with variability
not exceeding 20% coefficient of variation.

2,737,143 cells/mL and 15.1% CV (Chlorophyll
a); meets acceptability criteria

Power Standard: £39% (Mean Chlorophyll a) -25%; meets criterion
Reference Toxicant Date 10/26/23
Reference Toxicant LCso 90.6 pg Cu/L
Cell Density
Laboratory Mean LCso; Range LCso (+2 SD) 61.2 pug Cu/L (20.8 — 180 pg Cu/L)
Deviations from Test Protocol None
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APPENDIX A

LABORATORY DOCUMENTS
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APPENDIX A.1

CERIODAPHNIA DUBIA (WATER FLEA) 48-HOUR SURVIVAL TEST

STATISTICAL COMPARISONS AND LABORATORY DATA SHEETS
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Ceriodaphnia dubia Acute Survival
Acute Power Standard Calculation
Number Surviving

Replicate 1 2
ACEC(100) 5 5
Control 5 5

Control Mean - ACEC Mean

0

Difference Divided by Control Mean
0

Express as %

0%

<£29% meets the power standard
Pass
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APPENDIX A.2

PIMEPHALES PROMELAS (FATHEAD MINNOW) 96-HOUR
SURVIVAL TEST

STATISTICAL COMPARISONS AND LABORATORY DATA SHEETS
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POWER STANDARD CALCULATIONS

Fathead Minnow Acute Survival
Acute Power Standard Calculation
Number Surviving

Replicate 1 2 3 4
ACEC(100) 10 10 9 9
Control 10 10 10 10

Control Mean - ACEC Mean

0.5

Difference Divided by Control Mean
0.05

Express as %

5%

<29% meets the power standard
Pass

Mean
9.5
10
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APPENDIX A.3

ONCORHYNCHUS MYKISS (RAINBOW TROUT) 96-HOUR
SURVIVAL TEST

STATISTICAL COMPARISONS AND LABORATORY DATA SHEETS
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Rainbow Trout Acute Survival
Acute Power Standard Calculation
Number Surviving

Replicate 1 2 3 4
ACEC (100) 10 10 10 10
Control 10 10 10 10

Control Mean - ACEC Mean

0

Difference Divided by Control Mean
0

Express as %

0%

<£29% meets the power standard
Pass

Mean
10
10
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APPENDIX A.4

CERIODAPHNIA DUBIA (WATER FLEA) 7-DAY SURVIVAL AND REPRODUCTION TEST

STATISTICAL COMPARISONS AND LABORATORY DATA SHEETS
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Ceriodaphnia dubia Mean reproduction per Initial Female
Chronic Power Standard Calculation

Replicate
CCEC (100)
Control

average reproduction/initial count

1 2 3 4 5
17 19 12 13 16
14 16 24 12

Control Mean - CCEC Mean

1.33333333

Difference Divided by Control Mean

0.08163265
Express as %

8%

<39% meets the power standard

Pass

15

27

19
19

17
19

10
17
16

Mean
15
16.3
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APPENDIX A.5

PIMEPHALES PROMELAS (FATHEAD MINNOW) 7-DAY SURVIVAL AND GROWTH TEST

STATISTICAL COMPARISONS AND LABORATORY DATA SHEETS
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POWER STANDARD CALCULATIONS

Fathead Minnow Chronic Survival
Chronic Power Standard Calculation
Growth per survivor

Replicate 1 2 3 4
CCEC (100) 1.068 1.101 1.118 1.016
Control 1.16 1.304 1.45 1.198

Control Mean - CCEC Mean
0.20225

Difference Divided by Control Mean
0.15825509

Express as %

16%

<39% meets the power standard
Pass

Mean
1.07575
1.278
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APPENDIX A.6

RAPHIDOCELIS SUBCAPITATA (GREEN ALGA) 96-HOUR GROWTH TEST

STATISTICAL COMPARISONS AND LABORATORY DATA SHEETS
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Green Alga Growth
Chronic Power Standard Calculation
average cell density (cells/mL)

Replicate 1 2 3 4
CCEC(100) 1821 2050 1895 1940
Control 1382 1709 1298 1764

Control Mean - CCEC Mean

-388.25

Difference Divided by Control Mean
-0.2523972

Express as %

-25%

<39% meets the power standard
Pass

Mean
1926.5
1538.25
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CETIS Test Data Worksheet

22 Nov-23 15:50 (p 1 of 1)
P220110.123 / 18-6423-1375

Report Date:
Test Code/ID:

Selenastrum Growth Test

EcoAnalysts

Start Date: 26 Oct-23 09:58 Species: Raphidocelis subcapitata Sample Code: P220110.123
End Date: 30 Oct-23 10:18 Protocol: EPA/821/R-02-013 (2002) Sample Source: Reference Toxicant
Sample Date: 10 Jan-22 Material: Sample Station: P220110.123
> 2
g g
Conc-pg/L Code | Rep | Pos E’ g 5 ﬁ n=s Notes
0 D 1 18 1382
0 D 2 |21 1372.5
0 D 3 9 1684
0 D 4 | 14 1856.5
16 1 3 1319.5
16 2 |11 1303
16 3 6 1493
16 4 |15 1612.5
32 1 24 1527
32 2 |17 1491
32 3 |12 1613.5
32 4 119 1837.5
64 1 16 1508.5
64 2 | 22 1584
64 3 1629.5
64 4 1704.5
128 1 4 22.98
128 2 | 13 18.565
128 3 8 25.875
128 4 | 20 21.45
256 1 10 7.1695
256 2 | 23 9.472
256 3 2 10.125
256 4 1 8.691

000-089-342-3

CETIS™ v2.1.4.6 x64

Analyst:___ _ QA:__
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APPENDIX B

CHAIN-OF-CUSTODY AND SAMPLE RECEIPT FORMS
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