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1. Introduction

This technical memorandum summarizes information obtained from the second quarter 2023 sampling
event performed at the U.S. Environmental Protection Agency (EPA) Wyckoff/Eagle Harbor Superfund
Site (the Site) groundwater treatment plant (GWTP) located at 5350 Creosote Place NE, Bainbridge
Island, Washington. CH2M HILL Engineers, Inc. (CH2M)® conducted this sampling event to support the
current biomonitoring requirements of the Site’s National Pollutant Discharge Elimination System
(NPDES).

Sampling was generally conducted in accordance with the final Quality Assurance Project Plan,
Groundwater Treatment Plant Operations and Maintenance (QAPP; CH2M, 2022). While there were
deviations from the QAPP as noted in the Laboratory Quality Data Review section, the data is deemed
usable, and the sampling is considered to have met the monitoring requirements of the NPDES permit.

The current NPDES permit does not include effluent limits for chronic toxicity. Chronic toxicity testing
was conducted on the effluent samples per the requirements outlined in the NPDES permit. The current
NPDES permit does not include specific dilution series for chronic toxicity tests. For the mussel larvae
chronic toxicity testing conducted during the third quarter 2023 sampling event, 65 percent effluent is
the highest concentration tested due to the addition of hypersaline brine to achieve a salinity of 30 parts
per trillion (ppt) per the Methods for Estimating the Chronic Toxicity of Effluents and Receiving Waters to
West Coast Marine and Estuarine Organisms (EPA/600/R-95/136, 1995).

No statistically significant effects on the survival or development endpoints were observed for all test
concentrations, indicating no evidence of the presence of chronic toxicity.

As stated above, the current NPDES permit does not include effluent limit for chronic toxicity. The
chronic toxicity test requirement section of the permit (Section 11.8) specifies the following:

“EPA and Ecology will evaluate the results to determine whether they indicate the occurrence of chronic
toxicity outside the mixing zone. If it appears that this may be occurring, a toxicity evaluation and
reduction plan will be prepared within 90 days. The evaluation portion of the plan may include additional
toxicity testing if needed to follow up on initial results or gather information for a possible toxicity limit in
the future.”

The observed results for the chronic developmental endpoint would not trigger this requirement.

1 cH2M HILL Engineers, Inc. is now a wholly owned subsidiary of Jacobs Engineering Group Inc.
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2. Sampling and Analysis Results

Biomonitoring samples were collected per the monitoring frequency included in the NPDES permit.
Samples were collected from a 24-hr. autosampler collection point at the effluent tank of the treatment
system. Water samples were collected on July 11, 2023. Chemical testing was conducted on a split of
each sample collected for bioassay testing per the NPDES permit requirement. The bioassays were
performed by EcoAnalysts, Inc. (EcoAnalysts), Port Gamble, Washington, a Washington State
Department of Ecology accredited lab. Table 1 lists the sample Laboratory ID and sampling analysis
methods. EcoAnalysts sampling analysis report for chronic toxicity testing is provided in Attachment 1.

Table 1. Biological Testing Summary

Laboratory Laboratory ID Method Test Type/Descriptor/Species
EcoAnalysts P230711.01 EPA/600/R-95-136 Method 1005.0; Chronic/48-hr Survival and
ASTM E724-89 Development/Mytilus galloprovincialis
(Mussel)
TOX042.12

No statistically significant effects were detected in any effluent concentration tested for the survival or
development endpoint of the bivalve test. This result indicates a No Observed Effect Concentration of
65 percent (the highest concentration tested) of the effluent concentration and a chronic toxic unit of
1.5 for both endpoints. The Effect Concentration 50 is expected to affect 50 percent of the organisms
and determined to be greater than 65 percent of the effluent concentration.

3. Laboratory Quality Data Review

A CH2M chemist validated the bioassay results Stage 2A in accordance with the QAPP. The QAPP
(CH2M 2022) was cited by EcoAnalysts and the appropriate species of mussel specified in the QAPP was
used for the analytical testing.

The data were 100 percent complete, and method and QAPP quality control requirements were met,
with the following exceptions noted:

The QAPP reference toxicant copper sulfate was not used. The reference toxicant utilized was
ammonia. A review of the total and unionized ammonia quality control data indicates the
ammonia reference toxicant test results were within two standard deviations of the laboratory
mean at the time of testing. There is no impact to the data and an addendum to the QAPP to
utilize ammonia as reference toxicant has been requested in May 2023 after these samples
were collected and analyzed.

4. Trends

A review of bioassay data collected from 2007 through the third quarter of 2023 indicated there were
no statistically significant effect detected for the survival endpoint for any test concentrations and
species. No statistically significant effect was detected for the sublethal endpoints with the exception for
the sampling events from the third quarter of 2022 through second quarter of 2023. For these four
sampling events, statistically significant effects were detected in the maximum test concentrations for
the developmental endpoint of the chronic bioassay test.

Figure 1 shows the bivalve chronic bioassay NOEC and salinity for the 100 percent effluent samples from
December 2018 through July 2023. NOEC for bivalve chronic bioassay tests conducted prior to
December 2018 were 70 percent. Hypersaline brine (HSB) with a fixed concentration was used for the
salinity adjustment for chronic toxicity testing conducted prior to December 2018, therefore the
maximum test concentrations remained the same for that test period. The laboratories that conducted
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the testing from December 2018 to November 2022 used HSB created at their laboratory (i.e.
concentration varies slightly from batch to batch), therefore the resulting maximum test concentrations
varies slightly for the different monitoring events. The maximum test concentration for the first and
second quarter of 2023 is higher than previous monitoring events as well as third quarter of 2023 (i.e.
100 percent versus ~70 percent) due to the use of artificial sea salts as opposed to HSB. This resulted in
a higher NOEC than those reported for the third and fourth quarter of 2022 despite a statistically
significant effect was only observed in the maximum test concentration in the samples in all four
sampling events. A review of the water quality parameters measured for the bioassay samples indicated
the lowest detected salinity levels were detected in the samples collected from the most recent five
sampling events (see Figure 1). While the elevated ammonia concentrations detected in the third and
fourth quarter 2022 may have contributed to the observed toxicity during those sampling events,
ammonia does not appear to be contributing to the toxicity observed in the monitoring events for the
first and second quarter of 2023 (see Figure 2).

Figure 1. Trends in Bivalve (Mytilus galloprovincialis) Chronic Bioassay NOEC and
100% Effluent Salinity (Dec 2018- July 2023)
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Figure 2. Trends in Bivalve (Mytilus galloprovincialis) Chronic Bioassay NOEC and
100% Effluent Ammonia Concentration (Dec 2018- July 2023)
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5. Overall Assessment

While the current NPDES permit does not include specific whole effluent toxicity (WET) limits, the
Washington Administrative Code (WAC) 173-205-020 specifies the following:

"Whole effluent toxicity performance standard" means a level of effluent toxicity that is
consistently so much lower than is necessary to meet state water quality standards
(chapter 173-201A WAC) that no reasonable potential exists to violate the water quality
standards. For acute toxicity, the performance standard is the median survival in one
hundred percent effluent being equal to or greater than eighty percent and no individual
test result showing less than sixty-five percent survival in one hundred percent effluent.
For chronic toxicity, the performance standard is no chronic toxicity test demonstrating a
statistically significant difference in response between the control and a test
concentration equal to the acute critical effluent concentration. For permittees that are
ineligible for an approved mixing zone, the performance standard will equal or be close
to equal (in the case of acute toxicity) the water quality-based effluent toxicity limit.

Based on sampling results, the survival and development endpoints of the chronic toxicity test met the
WET performance standard because survival rates and proportion normal development were within
acceptable limits. Due to the recently observed toxicity from third quarter 2022 through second quarter
of 2023, CH2M recommends triggering of an accelerated testing if the next testing meets EPA test
acceptability criteria and a statistically significant effect is detected when compared to the lab control.
As there are no established chronic toxicity criteria included in the permit, CH2M recommends an
accelerated schedule of WET testing to establish whether a pattern of chronic toxicity exists. Consistent
with WAC 173-205-090(1)(b), it is recommended that the accelerated testing to be conducted monthly
for three months using the same toxicity test as in the routine effluent WET testing where a statistically
significant effect is detected.

The NPDES permit does not include dilution series or indicate whether brine or artificial salt should be
used for salinity adjustment for the chronic toxicity test. The NPDES permit Section 11.5(b) and the QAPP
specifies ASTM E 724-89 and EPA/600/R-95/136 as the protocol for the mussel chronic bioassay test,
respectively. The bioassay lab currently uses natural seawater/hypersaline brine as control
water/diluent, follows the EPA/600/R-95-136 Method 1005.0, and reference the older ASTM E724-89
method in conjunction with the EPA manual. There is no preference in brine or artificial salt stated in the
ASTM E 724-89 method. EPA/600/R-95-136 states that salinity adjustment with brine is the preferred
method (Sec 13.6.23.7.1) and that the use of artificial sea salts is necessary only when high effluent
concentration preclude salinity adjustment by brine alone (Sec 13.6.23.1). To better understand the
potential toxicity and the effects of using artificial salt for salinity adjustment, CH2M recommends
conducting concurrent mussel chronic bioassay tests using both artificial salt and brine for salinity
adjustments in 2023 Q4. The following lists the recommended test dilution series:

Brine
Maximum test concentration, 50%, 25%, 12.5%, 6.25%, and control

Artificial Salt
100%, Maximum test concentration for the chronic toxicity testing using brine for salinity adjustment,
50%, 25%, 12.5%, 6.25%, and control.

Statistical analysis for monitoring events from December 2018 to November 2022 compared chronic test
samples to HSB data as opposed to the dilution water control (i.e. lab control) per the recommendation
included in EPA/600/R96-136 Section 13.10.8.4.2 “Statistical analysis should use the appropriate dilution



WYCKOFF GROUNDWATER TREATMENT PLANT: THIRD QUARTER 2023 BIOASSAY MONITORING

water control data.” To allow for an accurate comparison with data collected during these monitoring
events, CH2M recommends including statistical comparison to both lab and brine controls for all future
chronic toxicity testing.
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ACRONYMS AND ABBREVIATIONS

ECso: Effect Concentration to 50% of test population
EPA: Environmental Protection Agency

LCso: Lethal Concentration to 50% of test population
LOEL: Lowest Observed Effect Level

NOEL: No Observed Effect Level

NPDES: National Pollutant Discharge Elimination System
PMSD: Percent Minimum Significant Difference
QAPP: Quality Assurance Project Plan

QMm: Quality Manual

SOP: Standard Operating Procedures

WET: Whole Effluent Toxicity
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1. EXECUTIVE SUMMARY

Toxicity Testing Results

Wyckoff/Eagle Harbor Superfund Site Groundwater
Treatment Plant

EcoAnalysts conducted Whole Effluent Toxicity (WET) testing as part of the biological compliance
monitoring for Wyckoff/Eagle Harbor Superfund Site, in Bainbridge Island, Washington. The objective of
this program was to assess the potential toxicity of discharge water to selected aquatic organisms
following procedures defined under the facility’s Quality Assurance Project Plan (QAPP) (CH2M HILL
2022). The results of the toxicity testing are contained in this report.

A statistically significant biological response of the test organisms was not detected at the 65% effluent
sample concentration, the highest concentration tested, for the proportion survived or proportion

normal endpoints (Table 1-1).

Table 1-1. Toxicity Test Results Summary.

Test NOEL (%) LOEL (%) LCso/ECso (%)
Mytilus galloprovincialis
Y 9 p' . 65 >65 >65
48-Hour Proportion Survived
Chronic
Mytilus galloprovincialis
. 65 >65 >65
48-Hour Proportion Normal

NOEL = No Observed Effect Level
LOEL = Lowest Observed Effect Level
LCso/ECso = Lethal/Effect Concentration to 50% of test population

Report ID PG1799Q3.01 lof7

EcoAnalysts, Inc.
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2. METHODS

The sample was analyzed for toxicity using criteria outlined in ASTM E724-89 and the Environmental
Protection Agency’s (EPA) most recently promulgated effluent guidance documents outlined in Section
4,

To evaluate the relative sensitivity of the organisms, reference toxicity tests were performed using
standard reference toxicants (Lee 1980).
2.1 Sample Collection and Storage

Jacobs personnel collected a sample on July 11, 2023. The sample was transported by EcoAnalysts
personnel and received at the laboratory on the same day as collection. The sample temperature upon
receipt was within the recommended temperature range, at 6.0°C.

Additional sample conditions are summarized in Table 2-1. The samples were held in a walk-in cold
room at 4 + 2 °C in the dark until utilized for testing.

Table 2-1. Sample Conditions upon Receipt

Sample 071123
Laboratory ID P230711.01
Date/Time sampled 7/11/23; 0110
Date/Time received 7/11/23; 1100
Dissolved Oxygen (mg/L)

6.6

Recommended: >4.0 mg/L
Temperature (°C) 6.0
Recommended: 0 — 6°C '
pH (units) 75
Recommended: 6 -9 ’
Conductivity (uS/cm) 939
Salinity (ppt) 0.5
Total Chlorine (mg/L) ND!?
Total Ammonia (mg/L) 0.190

IND: No detectable value

2.2 Bioassay Testing

Bioassay testing for this project consisted of one chronic bioassay. The test conducted in support of this
project is summarized in Table 2-2.

Table 2-2. Biological Testing Performed

Test Type Test Descriptor Species Method

EPA/600/R-95-136 Method 1005.0;
ASTM E724-89;
TOX042.12

48-Hour Survival and Mytilus galloprovincialis

Chronic Development (Mussel)

Report ID PG1799Q3.01 20f7 EcoAnalysts, Inc.
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23 Organisms for Testing

Adult mussels (Mytilus galloprovincialis) were obtained from Taylor Shellfish in Shelton, Washington on
June 6 and 27, 2023. They were delivered via Taylor Shellfish personnel and maintained under ambient
seawater flow-through conditions at 12 + 3°C until utilized for testing. The overall health of the
organisms was visually confirmed by a laboratory technician.

2.4 Water for Bioassay Testing

Seawater diluent used in this study came from the northern Hood Canal at Port Gamble, Washington.
This water source has been used successfully on similar bioassay testing programs. Extensive testing on
a variety of test species has shown that there is no significant potential for toxicity or bioaccumulation
from this water supply. Chemical analysis of each water source is conducted and reviewed on an annual
basis.

2.5 Sample Adjustment

The effluent sample was received at a salinity of 0.5 ppt. The salinity of the effluent sample was
increased by the addition of hypersaline brine for the 48-hour Survival and Development test (targeted
test salinity of 30 + 2 ppt). Table 2-3 summarizes the salinity adjustment performed on the project
sample in relation to marine test species.

A “Brine Control” was also prepared for the bivalve test that included an equal proportion of hypersaline
brine added to a mixture of natural seawater (Lab Control) and deionized water. The results of this
additional control are discussed in the sections below.

Table 2-3. Salinity Adjustment of Project Samples

. Sample Salinity Upon Sample Salinity . . . .
Sample ID: 071123 Receipt Adjustment (ppt) Salinity Adjustment Media
Sample 1: Collected . .
+
7/11/23 0.5 ppt 302 Hypersaline brine
2.6 Data Management and Analysis

Endpoint data was calculated for each replicate, and the mean value and standard deviation were
determined for each sample concentration. All hand-entered data was reviewed for data entry errors,
which were corrected prior to summary calculations. A minimum of 10% of all calculations and data
sorting was 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.
2.7 Quality Assurance/Quality Control

The quality assurance objectives for toxicity testing conducted by the testing laboratory are detailed in
the method specific guidance documents and the laboratory’s quality manual (QM). These objectives for
accuracy and precision involve all aspects of the testing process, including the following:

e Source and Condition of Test Organisms

Condition of Equipment

Test Conditions

Instrument Calibration

Use of Reference Toxicants

Record Keeping

Report ID PG1799Q3.01 30f7 EcoAnalysts, Inc.
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e Data Evaluation

The batch of test organisms obtained was evaluated in a reference toxicant test that was run
concurrently with the test period to establish the sensitivity of the test organisms. The reference
toxicant LCsp or ECsp should fall within two standard deviations of the historical laboratory mean. Water
quality measurements were monitored to ensure that they fell within prescribed limits.

The methods employed in every phase of the toxicity testing program are detailed in the EcoAnalysts
Standard Operating Procedures (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. If an aspect of a test deviated from protocol, the test was
evaluated to determine whether it was valid according to the regulatory agencies responsible for
approval of the proposed permitting action.

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 Mytilus galloprovincialis Test Results

The chronic toxicity test with M. galloprovincialis was conducted on July 12, 2023. The test met EPA test
acceptability criteria of 250% survival, 290% normal shell development and <25% Percent Minimum
Significant Difference (PMSD) with 92.2% proportion survived, 93.7% proportion normal, and 3.5%
PMSD for proportion normal in the laboratory control. Mean survival and proportion normal are
summarized in Table 3-1. The test conditions are summarized in Table 3-2.

Concentrations of 6.25, 12.5, 25, 50, and 65% effluent were prepared utilizing laboratory water. Sample
P230711.01 (received 7/11/23) was used for test initiation. Water quality parameters were within the
acceptable limits throughout the duration of the 48-hour static test.

No significant difference was observed between the laboratory (dilution water) control and the brine
control, indicating that the addition of hypersaline brine did not contribute to any negative biological
effects.

The ECso for the ammonia reference toxicant test was 9.89 mg/L total ammonia and was within two
standard deviations of the laboratory mean (Table 3-2) at the time of testing. This indicates that the
organisms are of a similar sensitivity to those previously tested at the EcoAnalysts laboratory.

Report ID PG1799Q3.01 40f7 EcoAnalysts, Inc.
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Table 3-1. Results Summary for Mytilus galloprovincialis Embryo Development Test

Treatment Plant

Conc. (%) M‘:’:;::g‘:;')“ ;t;'l‘::';: NOEL (%) LOEL (%) ECso Value (%)
Control 92.2 7.2
Brine Control 91.3 7.4
6.25 96.0 5.0
125 99.2 1.5 65 >65 >65
25 88.2 114
50 94.7 7.9
65 88.6 4.5
Conc. (%) Me;zr:‘;fg/:t)h" gt:v'l‘::;: NOEL (%) LOEL (%) ECso Value (%)
Control 93.7 1.7
Brine Control 95.5 0.8
6.25 94.8 23
125 95.1 1.4 65 >65 >65
25 96.5 0.3
50 95.4 1.6
65 95.3 1.5

NOEL = No Observed Effect Level;
LOEL = Lowest Observed Effect Level;
LCs0/ECso = Lethal/Effect Concentration to 50% of test population;

Proportion survived = total counted / stocking density;
Proportion normal = number normal/total counted;

Report ID PG1799Q3.01

50f7

EcoAnalysts, Inc.



Toxicity Testing Results
Wyckoff/Eagle Harbor Superfund Site Groundwater
Treatment Plant

Table 3-2. Test Condition Summary for Mytilus galloprovincialis Embryo Development Test.

Test Duration / Type 48-Hour; Static
Species Mytilus galloprovincialis
Supplier Taylor Shellfish

Date acquired

6/06/23 & 6/27/23

Test Dates

7/12/23 -7/14/23

Age at test initiation

Recommended: <4-hour embryos

<4 hours

Sample(s) used:

071123; P230711.01

Holding Time at Initiation:
Recommended: < 36 hours

35 hours

Test Procedures

EPA/600/R-95-136, Method 1005.0; SOP: TOX042.12

Test location

EcoAnalysts, Port Gamble, WA

Control water / Diluent

0.45 um-filtered, North Hood Canal seawater

Test Lighting

16 hour light / 8 hour dark

Test Chamber 30-mL Chamber

Exposure volume 10 mL

Organisms/replicate Recommended: 150 —300 Actual: 261
Replicates/treatment 4

Concentration/treatment

6.25,12.5, 25, 50 and 65%

Feeding

None

Test solution renewal

None

Test Water Quality

Test Dissolved Oxygen

Recommended: > 4.0 mg/L

Actual: 7.8 — 8.2 mg/L

Test Temperature

Recommended: 16 + 1°C

Actual: 16.0-16.8 °C

Test pH

Recommended: 7 -9

Actual: 7.6 - 8.2

Test Salinity

Recommended: 30 + 2 ppt

Actual: 30 — 31 ppt

Control performance standard (Survival,
Normal shell development, PMSD)

Recommended: 250% survival,
>90% normal development,
<25% PMSD

Actual: 92.2% survival, 93.7%
normal development, 3.5% PMSD;
Pass

Reference Toxicant Date

7/12/23

Reference Toxicant ECsp

9.89 mg/L total ammonia

Laboratory Mean ECsp

6.95 mg/L total ammonia

Acceptable Range ECso (+ 2 SD)

4.02 — 12.0 mg/L total ammonia (within range)

Deviations from Test Protocol

None

Report ID PG1799Q3.01
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APPENDIX A

STATISTICAL COMPARISONS AND LABORATORY DOCUMENTS

Report ID PG1799Q3.01 EcoAnalysts, Inc.



Toxicity Testing Results
Wyckoff/Eagle Harbor Superfund Site Groundwater
Treatment Plant

APPENDIX A.1

MYTILUS GALLOPROVINCIALIS 48-HOUR SURVIVAL AND
DEVELOPMENT TEST

STATISTICAL COMPARISON AND LABORATORY DATA SHEETS
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