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ACRONYMS AND ABBREVIATIONS

AFDW: Ash-free dry weight

cm: Centimeter

CSL: Cleanup Screening Level

" Degrees Celsius

ECso: Effective Concentration that results in a 50% reduction in a sub-lethal endpoint
g: Grams

LCso: Lethal Concentration that results in a 50% reduction in survival
L Liter

Lm: Micrometer

meg: Milligram

mg/L: Milligrams per liter

mL: Milliliter

mm: Millimeter

NELAP: National Environmental Laboratory Accreditation Program
NOEC: No Observed Effect Concentration

ppt: Parts per Thousand

PSEP: Puget Sound Estuary Protocols (PSEP 1995)

SCO: Sediment Cleanup Objective

SCUM: Sediment Cleanup User’s Manual

SMS: Sediment Management Standards

SOP: Standard Operation Procedure

SMARM: Sediment Management Annual Review Meeting

UIA: Unionized ammonia

USACE: United States Army Corps of Engineers

USEPA: United States Environmental Protection Agency

WAC: Washington Administrative Code

WDOE: Washington (State) Department of Ecology
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1. INTRODUCTION

EcoAnalysts conducted biological toxicity testing with sediment samples collected as part of a remedial
investigation being performed at the Tru-Grit Site Areas in the Blair Waterway, Tacoma, Washington.
Sediments were evaluated for biological effects following guidance provided by the Washington State
Department of Ecology (WDOE) Sediment Management Standards (SMS) under the Washington
Administrative Code (WAC) 173-204-315. This report presents the results of the toxicity testing portion
of the Tru-Grit remedial investigation.

2. METHODS

This section summarizes the test methods followed for this biological characterization. Test methods
followed guidance provided by the Puget Sound Estuary Program (PSEP 1995), the Sediment
Management Standards of Washington State (SMS, 2013), the Sediment Cleanup User’s Manual Il
(SCUM II; WDOE 2017), and the various updates presented during the Sediment Management Annual
Review Meeting (SMARM). Sediment toxicity was evaluated using three standard PSEP bioassays; the
10-day amphipod test, the 20-day juvenile polychaete survival and growth test, and the benthic larval
development test.

2.1 Sample Collection and Receipt

Four test sediments were collected on January 25, 2018 and were received at the EcoAnalysts laboratory
on the same day as collection. At the direction of Landau Associates, three of the four sediments were
evaluated for toxicological effects for the purposes of this program. Reference sediment from Carr Inlet,
WA was collected by EcoAnalysts on January 26, 2018 and received on the same day. Sediment samples
were stored in a walk-in cold room at 4 £ 2°C in the dark. The test sediment was not sieved prior to
testing. All testing was conducted within the 8-week sediment hold time.

2.2 Bulk Sediment Ammonia and Sulfides Measurements

Prior to testing, bulk sediment porewater total sulfides and ammonia concentrations were measured to
determine whether any methods modifications or supplemental testing would be required. Bulk
sediments are homogenized test composites that have not been further processed for bioassay testing.
The results of the bulk sediment analyses are summarized in Table 2-1.

Table 2-1: Bulk Sediment Porewater Measurements

Total Unionized salinity Total Hydrogen
Treatment Ammonia | Ammonia (ppt) pH Sulfides Sulfide
(mg/L) | (mg/L)* B (mg/L) | (mg/L)
G-5-012518 19.3 0.328 28 7.7 ND ND
5G-14-012518 13.0 0.175 29 7.6 0.002 0.000
5G-16-012518 11.8 0.159 29 7.6 0.002 0.000
1 Calculated using the analysis temperature of 20.4°C
ND = Not detected
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2.3 Sample Grain Size and Reference Comparison

Sediment grain size is one of the characteristics used in selecting the appropriate reference sediment(s)
to compare the chemical and biological responses of project sediments. The percent fines value is
defined as the amount of sediment that passes through a 62.5-um sieve, expressed as a percentage of
the total sample analyzed. This is also the sum of the silt and clay fraction of sediment. Wet-sieve grain
size results for the reference treatments were conducted in the field (at the time of collection) and after
receipt at the EcoAnalysts laboratory. The percent-fines determination of the project sediments is
summarized in Table 2-2. The targeted reference sample percent fines value was within the
recommended range of £20% of the test sediment percent fines (WDOE 2017).

Table 2-2. Sample and Reference Grain Size Comparison

Treatment Percent Fines! Treatment Compared To:
Carr Inlet (Reference) 50%
G-5-012518 30%
S$G-14-012518 44% Carr Inlet (Reference)
SG-16-012518 58%
I Wet sieve results

All project samples were compared to the Carr Inlet reference (50% fines) for the purposes of evaluating
the sediment under the sediment management standards. Station coordinates for the reference
samples are summarize in Table 2-3.

Table 2-3. Reference Station Coordinates

Station Latitude Longitude

Carr Inlet (Reference) 47.331500 -122.677776

2.4 10-day Amphipod Bioassay

The 10-day amphipod acute toxicity test was conducted with Eohaustorius estuarius. Test organisms
were supplied by Northwestern Aquatic Sciences in Newport, OR and held in native sediment at 15°C
prior to test initiation. Organisms were fed during the holding period a diet of ground TetraMin® ad
libitum. Native sediment from Yaquina Bay, OR was provided by the organism supplier for use as the
control treatment sediment in the test. This matrix has been used successfully in prior tests with this
species and is known to support positive organism health and survival.

The amphipod bioassay was conducted as 10-day static exposures with five replicates for each test
treatment, reference treatment, and control. Two centimeters of sediment (approximately 175 mL)
were placed into each 1-L glass chamber with 775 mL of overlying water. Trickle-flow aeration was
provided through glass pipettes, and care was taken to avoid disturbing the sediment surface. Test
chambers were placed into randomly assigned positions and allowed to equilibrate to test conditions
overnight.

Prior to the test initiation, water quality measurements were taken in all replicates for each test
treatment and included dissolved oxygen, temperature, salinity, and pH. Ammonia and sulfide
concentrations were measured in both interstitial (pore water) and overlying water at initiation and
termination. These measurements were made from a sacrificial surrogate chamber for each test
treatment. Sediment pore water was extracted via centrifugation. During the test, water gquality was
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monitored daily in one surrogate replicate per treatment. All water quality instruments were calibrated
daily or on their recommended schedule. Records of instrument calibration were retained in the
laboratory logs.

To initiate the test, organisms were randomly allocated to each of the test chambers. Initial stocking
densities were 20 organisms per test chamber. Amphipods that did not bury within approximately one
hour were replaced with healthy amphipods. No food was provided during the 10-day exposure for the
amphipod test.

At test termination, sediment from each test chamber was sieved through a 0.5-mm screen to recover
all organisms. The number of surviving and dead amphipods was then enumerated.

2.5 20-day Juvenile Polychaete Bioassay

The 20-day polychaete survival and growth test was conducted with juvenile polychaete worms
(Neanthes arenaceodentata). Test organisms were obtained from Aquatic Toxicology Support in
Bremerton, WA and held in seawater at 20°C (Neanthes were cultured in water-only and were not held
in sediment prior to testing). Native sediment of the amphipod Eohaustorius estuarius from Yaquina
Bay, OR was provided by Northwestern Aquatic Sciences for use as the control treatment sediment for
the test. This coarse sand control sediment has been routinely tested in conjunction with this species at
this laboratory and results from historical testing have demonstrated acceptable organism health and
sediment quality.

The polychaete bioassay was conducted as a 20-day static-renewal test, with overlying exchanges of 300
mL of water occurring every third day. Each test treatment, reference treatment, and control consisted
of five replicates of 1-L glass chambers, which were filled with two centimeters of sediment
(approximately 175 mL) and 775 mL of overlying water. Trickle-flow aeration was provided through glass
pipettes, and care was taken to avoid disturbing the sediment surface. Test chambers were then
randomly assigned positions and allowed to equilibrate to test conditions overnight.

Prior to the test initiation, water quality measurements were taken in a surrogate chamber for each test
treatment and included dissolved oxygen, temperature, salinity, and pH. Ammonia and sulfide
concentrations were measured in both interstitial (pore water) and overlying water at initiation and
termination. These measurements were made from a sacrificial surrogate chamber for each test
treatment. Sediment pore water was extracted via centrifugation. During the test, water quality was
monitored daily in one surrogate replicate per treatment. All water quality instruments were calibrated
daily or on their recommended schedule. Records of instrument calibration were retained in the
laboratory logs.

To initiate the test, organisms were randomly allocated to each of the test chambers. Initial stocking
densities were five worms per test chamber. During the test, organisms were fed a diet of 40-mg of
TetraMarin® slurry every other day (approximately 8-mg dry weight per worm). Pre-test initial biomass
was determined by taking dry weight and ash-free dry weight (AFDW) measurements of three replicates
of five worms each on Day 0.

At test termination, sediment from each test chamber was sieved through a 0.5-mm screen. All worms
were recovered, enumerated, rinsed in deionized water (to remove salt), and transferred to pre-
weighed aluminum foil weigh boats. After drying in an oven at 60°C for approximately 24 hours, each
weigh-boat was removed, cooled in a desiccator and weighed to obtain dry weight measurements. They
were then heated to 550°C for 2 hours to determine the ashed weight. Ash-free dry weights (AFDW)
were calculated to correct for the influence of sediment grain size differences between treatments:

AFDW = Dry weight — Ashed weight
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Both dry weight and AFDW were used to determine individual worm weight and growth rates.
2.6 Larval Developmental Bioassay

The hivalve larval development test was conducted with the mussel, Mytilus galloprovincialis. Adult
organisms were obtained from Taylor Shellfish in Shelton, WA and were held in unfiltered seawater at
12°C prior to artificial spawning. Two control treatments were employed: a clean seawater control and a
sediment control, composed of E. estuarius native sediment from Yaquina Bay, OR.

The larval development bioassay was conducted as a static exposure with five replicates for each test
treatment, reference treatment, and control. Approximately 18 g (1 g) of sediment was placed into
each 1-L glass chamber with 900 mL of overlying water. Test chambers were then shaken for 10 seconds
and placed into randomly assigned positions. The larval test was performed without aeration unless
dissolved oxygen levels fell below threshold levels for action.

Prior to the test initiation, water quality measurements were taken in the surrogate chamber for each
test treatment and included dissolved oxygen, temperature, salinity, and pH. Ammonia and sulfide
concentrations were measured in the overlying water at initiation and termination. These
measurements were made from a sacrificial surrogate chamber for each test treatment. During the test,
water quality was monitored daily in one surrogate replicate per treatment. All water quality
instruments were calibrated daily or on their recommended schedule. Records of instrument calibration
were retained in the laboratory logs.

To initiate the test, mussels were placed in clean seawater and acclimated at 16°C for approximately 20
minutes. The water bath temperature was then increased over a period of 15 minutes to 20°C. Mussels
were held at 20°C and monitored for spawning individuals. Spawning females and males were removed
from the water bath and placed in individual containers with seawater. These individuals were allowed
to spawn until sufficient gametes were available to initiate the test. After the spawning period, eggs
were transferred to fresh seawater and filtered through a 0.5 mm Nitex® mesh screen to remove large
debris, feces, and excess gonadal matter. A composite was made of the sperm and diluted with fresh
seawater. The fertilization process was initiated by adding sperm to the isolated egg containers. Egg-
sperm solutions were periodically homogenized with a perforated plunger during the fertilization
process and sub-samples observed under the microscope for egg and sperm viability. Approximately one
to one and a half hours after fertilization, embryo solutions were checked for fertilization rate. Only
those embryo stocks with >90% fertilization were used to initiate the tests. Embryo solutions were
rinsed free of excess sperm and then combined to create one embryo stock solution. Density of the
embryo stock solution was determined by counting the number of embryos in a subsample of
homogenized stock solution. This was used to determine the volume of embryo stock solution to deliver
approximately 27,000 embryos to each test chamber.

The protocol calls for test termination when 95% of the embryos in the control have reached the
prodissoconch | stage (approximately 48-60 hours). At termination, the overlying seawater was
decanted into a clean 1-L jar and mixed with a perforated plunger. From this container, a 10 mL
subsample was transferred to a scintillation vial and preserved in 5% buffered formalin. Larvae were
subsequently stained with a dilute solution of Rose Bengal in 70% alcohol to help visualization of larvae,
The number of normal and abnormal larvae was enumerated on an inverted microscope. Normal larvae
included all D-shaped prodissoconch | stage larvae. Abnormal larvae included abnormally shaped
prodissoconch | larvae and all early stage larvae.

Report ID: P030918.01 4 of 25 EcoAnalysts, Inc.



Toxicology Testing Results
Tru-Grit Remedial Investigation
Tacoma, Washington

2.7 Seawater for Bioassay Testing

Filtered seawater used in this study came from the northern Hood Canal at Port Gamble, Washington.
This seawater source has been used successfully on similar bioassay testing programs and extensive
testing on a variety of test species has shown that there is no significant potential for toxicity or
bioaccumulation from this water supply. Acceptable survival of organisms in control sediment has been
achieved consistently in previous dredge material testing conducted by the laboratory. Chemical
analyses of this water source resulted in no significant contaminants of concern or bioaccumulation
potential.

Seawater was adjusted with the addition of deionized water, if necessary, to lower the salinity for
testing.

2.8 Data Management and Analysis

All water quality and endpoint data were entered into Excel spreadsheets. Water quality parameters
were summarized by calculating the mean, minimum, and maximum values for each test treatment.
Endpoint data were calculated for each replicate and the mean values and standard deviations were
determined for each test treatment.

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 were reviewed for errors. Review
counts were conducted on any apparent outliers.

For the larval test, the normalized combined mortality and abnormality endpoint was used to evaluate
the test sediment. This was based on the number of normal larvae in each treatment and reference
sample divided by the mean number of normal larvae in the control replicates, as defined in the SCUM II
guidance document (Ecology 2015).

Experiment-wide survival, growth, and development data were analyzed using one-way analysis of
variance (ANOVA). When ANOVA showed a significant difference, multiple comparison t-tests then
compared survival in each of the control and test sediments against survival in the reference sediments.
Prior to analyses, normality and homogeneity of variance was assessed. When necessary to satisfy these
assumptions, proportional survival data were arcsine square-root transformed. Solid-phase analyses
were performed with GraphPad Prism, Version 7.03. Statistical analyses of all dose-response tests were
performed using CETIS Comprehensive Toxicity Data Analysis and Database Software, Comparisons
between the lab control and each test concentration were performed following recommended USEPA
decision matrices (USEPA 2002).

2.9 Quality Assurance/Quality Control

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

Water and Sediment Sampling and Handling

Source and Condition of Test Organisms

Condition of Equipment

Test Conditions

¢ Instrument Calibration

Use of Reference Toxicants
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e Record Keeping
e Data Evaluation

Each test organism was evaluated in reference toxicant tests during the test period to establish the
sensitivity of the test organisms (Lee 1980). The reference toxicant LCsp or ECsp should be 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 as a result 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 sediment testing, including a summary of test results and water quality observations
are presented in this section. Data for each of the replicates, as well as laboratory bench sheets are
provided Appendix A and statistical analyses are provided in Appendix B.

3.1 10-day Amphipod Bioassay

The bioassay test with E. estuarius was validated with 1% mortality in the control, which met the
performance criterion of < 10% mortality for SMS evaluations. This result indicates that the test
conditions were suitable for adequate amphipod survival. Mean mortality in the Carr Inlet reference
treatment was 3%, which also met the performance criteria (< 25% reference treatment mortality),
indicating that the reference sediment was acceptable for suitability determination. Mean mortality in
the three project samples was between 18% — 23%. All endpoint results are summarized in Table 3-1.

All water quality parameters were within the acceptable limits throughout the duration of the test
(Table 3-2).

A reference-toxicant test was performed on the batch of test organisms utilized for this study. The LCsp
value was within £2 standard deviations from the laboratory historical mean. This result indicates that
the test organisms used in this study were of similar sensitivity to those previously tested at
EcoAnalysts.

Ammonia and sulfides concentrations were below any trigger values, indicating a mortality effect due to
ammonia and/or sulfides was unlikely (Table 3-3 and Table 3-4). Total ammonia concentrations at test
initiation and termination were below the potential trigger of 0.8 mg/L unionized ammonia (Inouye
2015). Similarly, total sulfides were below potential trigger value of 0.122 mg/L hydrogen sulfide
throughout the duration of testing, indicating that purging of overlying water to remaove excess
ammonia and/or sulfides was not warranted (Inouye 2015).

A summary of the test conditions is presented in Table 3-5.
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Table 3-1. Test Results for Eohaustorius estuarius

Number : Mean
Treatment | Replicate II: li.lt?:llt’:trl SI:I:‘T;?‘; Missing or Mo(’;:)l't\f Mortality SD
Dead (%)

1 20 20 0 0

Control - - 20 0 0
3 20 20 0 0 1.0 2.2

4 20 20 0 0

5 20 19 1 5

1 20 19 1 5

Carr Inlet 2 20 20 0 0
Reference 3 20 20 0 0 3.0 4.5

4 20 18 2 10

5 20 20 0 0

1 20 18 2 10

G-5- 2 20 16 4 20
012518 3 20 16 4 20 19.0 7.4

4 20 17 3 15

5 20 14 6 30

1 20 20 0 0

SG-14- 2 20 18 2 10
012518 3 20 12 8 40 18.0 15.2

4 20 17 3 15

5 20 15 5 25

1 20 14 6 30

5G-16 2 20 15 5 25
012518 3 20 17 3 15 23.0 10.4

4 20 13 7 35

5 20 18 2 10
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Dissolved Oxygen Temperature Salinity
o pH
(mg/L) (o) (ppt) 729 units
Treatment 25.1 mg/L 15+1°C 28+ 1 ppt
Mean| Min | Max [Mean| Min | Max |Mean| Min | Max | Mean | Min | Max
Control 8.2 7.9 8.4 15.7 | 154 | 15.9 28 28 29 8.1 7.9 8.2
Carr Inlet
Reference 81 |78 | 84 |157|154|161 | 28 | 28 | 28 | 80 | 79 | 82
G-5-012518 8.1 7.7 83 | 157 | 154 | 16.1 | 28 28 29 8.1 8.0 8.3
SG-14-012518 8.1 7.9 83 | 15.7 | 154 | 16.0 | 28 28 29 8.1 8.0 8.1
SG-16-012518 8.2 7.8 83 | 157 | 155 | 16.0 | 28 28 29 8.1 8.0 8.1
Temperature values are rounded to whole number for comparison to targeted range
Table 3-3 Ammonia Summary for Eohaustorius estuarius
Overlying Ammonia Interstitial Ammonia
Treatment (mg/L Total) (mg/L Total)
Day 0 Day 10 Day 0 Day 10
Control 0.154 0.214 NM NM
Carr Inlet Reference 0-285 0‘00 3‘17 0-081
G-5-012518 1.120 1.69 11.1 6.61
5G-14-012518 0.883 0.00 8.54 1.06
5G-16-012518 0.681 0.00 7.57 0.553
Overlying Ammonia Interstitial Ammonia
Treatment (mg/LUIA) (mg/LUIA)
Day 0 Day 10 Day 0 Day 10
Control 0.004 0.004 NM NM
Carr Inlet Reference 0.007 0.000 0.047 0.000
G-5-012518 0.026 0.060 0.163 0.050
5G-14-012518 0.023 0.000 0.126 0.010
5G-16-012518 0.019 0.000 0.140 0.005
NOEC (concurrent reference-toxicant test derived) = 69.7 mg/L total, 0.825 mg/L UIA
Trigger value of 0.8 mg/L UIA (Inouye 2015)
NM = not measured; insufficient porewater recovered for analysis
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Table 3-4. Sulfide Summary for Eohaustorius estuaries

Overlying Total Sulfides Interstitial Total Sulfides
Treatment (mg/L) (mg/L)
Day 0 Day 10 Day 0 Day 10
Control 0.003 ND NM NM
Carr Inlet Reference 0.004 ND 0.028 0.002
G-5-012518 0.00 0.006 0.012 0.022
5G-14-012518 0.00 0.00 0.00 ND
SG-16-012518 0.001 0.003 0.00 0.002
Overlying Hydrogen Sulfide Interstitial Hydrogen Sulfide
Treatment (mg/L) (mg/L)
Day 0 Day 10 Day 0 Day 10
Control 0.000 ND NM NM
Carr Inlet Reference 0.000 ND 0.003 0.001
G-5-012518 0.000 0.000 0.001 0.005
5G-14-012518 0.000 0.000 0.000 ND
$G-16-012518 0.000 0.000 0.000 0.000
Trigger value of 0.122 mg/L hydrogen sulfide {Inouye 2015)
NM — not measured; insufficient volume for analysis.
ND — not detected.
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Table 3-5.Test Condition Summary for Eohaustorius estuarius

Test Conditions: Eohaustorius estuarius

Sl g January 25, 2018 (Project Sam;l::les]

January 26, 2018 (Reference Sediment)
Samples Received January 25, 2018 (Project Samples); January 26, 2018 (Reference Sediment)
Sample Storage Conditions 4°C, dark
Test Dates February 23 — March 5, 2018
Days of Sample Holding Recommended: <8 weeks (56 days) Actual: 29 days
Source of Control Sediment Yaquina Bay, OR
Test Species E. estuarius
Organism Supplier Northwestern Aquatic Sciences
Organisms Acquired February 22, 2018
Organism Acclimation 1 Day
Organism Age Mature; 3-5 mm
Test Procedures PSEP 1995 with SMARM revisions, SCUM Il (2017), SOP No. SED002.09
Test Location EcoAnalysts, Port Gamble, WA
Test Type/Duration 10-Day/ Static
Control Water North Hood Canal seawater, 0.45 um-filtered
Test Lighting Continuous
Test Chamber 1000-mL Glass Chamber
Replicates per Treatment 5 + 2 surrogates
Organisms per Replicate 20
Exposure Volume 175 mL sediment (2 cm) / 775 mL of overlying seawater
Feeding None
Water Renewal None
Test Dissolved Oxygen Recommended: > 5.1 mg/L (target) Actual: 7.7 - 8.4 mg/L
Test Temperature Recommended: 15+ 1°C Actual: 15.4-16.1°C
Test Salinity Recommended: 28 + 1 ppt Actual: 28 — 29 ppt
Test pH Recommended: 7 — 9 (target) Actual: 7.9-8.3
Control Performance Standard Recommended: < 10% mortality Actual: 1%
Reference Performance Standard .
(as per SMS) Recommended: < 25% mortality Actual: 3%
Reference Toxicant Total Ammonia Unionized Ammonia
Reference Toxicant LCso (mg/L) 144.3 1.361
Running Lab Mean LCso (mg/L) 144.7 1.273
Acceptable Range (mg/L) 71.2-294.4 0.577 - 2.807
Reference Toxicant NOEC (mg/L) 69.7 0.825
Deviations from Test Protocol None
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32 20-day Juvenile Polychaete Bioassay

No mortality was observed in the N. arenaceodentata control sediment. Mean individual growth (MIG)
in the control was 0.767 mg/ind/day (dry weight) and 0.444 mg/ind/day (AFDW). These values fall within
the test acceptability criteria of <10% mean mortality and 20.38 mg/ind/day AFDW (WDOE 2017),
indicating that the test conditions were suitable for adequate polychaete survival and growth. A
summary of the test endpoint results for all samples is shown in Table 3-6.

Mean individual growth as dry weight for the Carr Inlet reference treatment was 0.678 mg/ind/day and
mean individual growth as ash-free dry weight was 0.458 mg/ind/day. When compared to the control,
MIG expressed as AFDW was 1.03, which met the reference performance standard of 20.80 (WDOE
2017).

Mean mortality in the project sediments was 0%. Mean individual growth (as dry weight) in the test
treatments ranged from 0.649 to 0.789 mg/ind/day while mean individual growth in the AFDW
assessment (which removes variability caused by gut contents) ranged from 0.495 to 0.534 mg/ind/day.

All water quality parameters were within the acceptable limits throughout the duration of the test
(Table 3-7). Initial mean individual biomass (pretest) of the test organisms was 0.439 mg per individual
dry weight, which met the initial size requirement of 0.25 — 1.0 mg/individual.

A reference-toxicant test (positive control) was performed on the batch of test organisms utilized for
this study. The LCso value was within control chart limits (+2 standard deviations from the laboratory
historical mean). This result indicates that the test organisms used in this study were of similar
sensitivity to those previously tested at EcoAnalysts.

Ammonia and sulfides concentrations were below any trigger values, indicating a mortality effect due to
ammonia and/or sulfides was unlikely (Table 3-8 and Table 3-9). Ammonia concentrations observed in
the N. arenaceodentata test were below the 10 mg/L total ammonia and 0.46 mg/L UIA no-effects
thresholds for purging while hydrogen sulfide concentrations were well below the potential trigger value
of 3.4 mg/L throughout the duration of testing. This indicates that purging of overlying water to remove
excess ammonia and/or sulfides would not be warranted (Kendall and Barton 2004).

A complete summary of test conditions is presented in Table 3-10. No deviations from testing protocol
were observed in the N. arenaceodentata bioassay.
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Table 3-6. Test Results for Neanthes arendaceodentata

Mean Individual Growth (mg/ind/day)

Treatment |Rep :: li‘t';:::; Survivors | Mortality Dry Std Std
(%) Weight Mean Dy AFDW | Mean Déy

i 5 5 0.678 0.401

RG] 2 5 5 0.960 0.522
3 5 5 0% 0.569 | 0.767 | 0.166 | 0.382 0.444 | 0.066

4 5 5 0.712 0.407

5 5 5 0.916 0.508

1 5 5 0.827 0.535

Carr Inlet 2 5 5 0.601 0.452
Reference | 3 5 5 0% 0.682 | 0.678 | 0.092 | 0.426 | 0.458 | 0.046

4 5 5 0.674 0.458

5 5 5 0.604 0.419

1 5 5 0.540 0.412

G-5- 2 5 5 0.788 0.599
012518 3 5 5 0% 0.653 | 0.649 | 0.097 | 0.492 0.495 0.080

4 5 5 0.689 0.547

5 5 5 0.576 0.424

1 5 5 0.768 0.514

SG-14- 2 5 5 0.854 0.575
012518 3 5 5 0% 0.776 | 0.789 | 0.038 | 0.552 0.534 | 0.030

4 5 5 0.788 0.528

5 5 5 0.758 0.501

1 5 5 0.711 0.506

$G-16- 2 5 5 0.848 0.570
012518 3 5 5 0% 0.753 | 0.745 | 0.070 | 0.512 | 0.512 | 0.042

4 5 5 0.758 0541

5 5 5 0.658 0.451
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Table 3-7. Water Quality Summary for Neanthes arenaceodentata

Toxicology Testing Results

Tru-Grit Remedial Investigation

Tacoma, Washington

Dissolved Oxygen Temperature Salinity
(mg/L) o) (ppY) PH
7 - 9 units
Ui L >4.6 mg/L 20+ 1°C 28+ 2 ppt
Mean| Min | Max [Mean| Min | Max Mean| Min | Max ([Mean| Min | Max
Control 7.4 7.1 7.8 20.1 189 21.0 28 28 28 1.9 7.7 8.0
Carr Inlet 7.4 7.1 7.8 20.1 | 189 | 20.9 28 28 28 8.0 7.7 8.1
Reference
G-5-012518 7.4 7.1 7.8 | 19.7 | 187 | 20.3 28 28 28 8.0 7.8 8.1
5G-14-012518 7.4 7.2 7.9 20.0 | 187 | 20.8 28 28 29 8.0 7.9 8.1
SG-16-012518 7.1 6.7 7.8 19.8 | 18.9 20.2 28 28 28 7.9 7.7 8.0
Temperature values are rounded to whole number for comparison to targeted range
Table 3-8 Ammonia Summary for Neanthes arenaceodentata
Overlying Ammonia Interstitial Ammonia
Treatment (mg/L Total) (mg/L Total)
Day 0 Day 20 Day 0 Day 20
Control 0.102 0.614 NM 1.25
Carr Inlet Reference 0.239 0.196 5.22 0.350
G-5-012518 1.09 0.136 10.4 1.36
$G-14-012518 0.828 0.116 8.46 0.964
SG-16-012518 0.746 0.143 5.58 1.81
Overlying Ammonia Interstitial Ammonia
Treatment (mg/LUIA) (mg/LUIA)
Day 0 Day 20 Day 0 Day 20
Control 0.002 0.016 NIM 0.013
Carr Inlet Reference 0.005 0.008 0.084 0.002
G-5-012518 0.022 0.004 0.211 0.007
5G-14-012518 0.021 0.005 0.168 0.007
5G-16-012518 0.015 0.005 0.113 0.006
NOEC (concurrent reference-toxicant test derived) = 162 mg/L total, 1.49 mg/L UIA
Kendall and Barton 2004: No effects threshold of 10 mg/L total, 0.46 mg/L UIA for ammonia purging; interstitial not reported
NM = not measured; insufficient porewater recovered for analysis
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Table 3-9. Sulfide Summary for Neanthes arenaceodentata

Toxicology Testing Results
Tru-Grit Remedial Investigation
Tacoma, Washington

Overlying Total Sulfides Interstitial Total Sulfides
Treatment (mg/L) (mg/L)
Day 0 Day 20 Day 0 Day 20
Control 0.003 0.006 NM 0.000
Carr Inlet Reference 0.002 ND 0.000 ND
G-5-012518 0.000 0.001 0.004 0.000
5G-14-012518 0.000 0.000 0.000 0.008
S$G-16-012518 0.000 ND 0.000 ND
Overlying Hydrogen Sulfide Interstitial Hydrogen Sulfide
Treatment (mg/L) (mg/L)
Day 0 Day 20 Day 0 Day 20
Control 0.000 0.000 NM 0.000
Carr Inlet Reference 0.000 ND 0.000 ND
G-5-012518 0.000 0.000 0.000 0.000
5G-14-012518 0.000 0.000 0.000 0.002
5G-16-012518 0.000 ND 0.000 ND

ND — not detected.

Kendall and Barton 2004: Hydrogen sulfide value of 3.4 mg/L is a no-effects threshold for overlying water; interstitial not reported
NM — not measured; insufficient volume for analysis.
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Toxicology Testing Results
Tru-Grit Remedial Investigation
Tacoma, Washington

Table 3-10. Test Condition Summary for Neanthes arenaceodentata

Test Conditions: Neanthes arenaceodentata

Samples Collected

January 25, 2018 (Project Samples)
January 26, 2018 (Reference Sediment)

Samples Received

January 25, 2018 (Project Samples); January 26, 2018 (Reference Sediment)

Sample Storage Conditions

4°C, dark

Test Dates

February 23 — March 15, 2018

Days of Sample Holding

Recommended: <8 weeks (56 days) | Actual: 29 days

Source of Control Sediment

Yaquina Bay, OR

Test Species

N. arenaceodentata

Organism Supplier

Aquatic Toxicology Support

Organisms Acquired

February 22, 2018

Organism Acclimation

1 Day

Organism Age

Juvenile; 18 days post-emergence

Test Procedures

PSEP 1995 with SMARM revisions, SCUM I (2017)
SOP No. SED009.08

Test Location

EcoAnalysts, Port Gamble, WA

Test Type/Duration

20-Day/ Static Renewal

Control Water

North Hood Canal seawater, 0.45 pm-filtered

Test Lighting

Continuous

Test Chamber

1000-mL Glass Chamber

Replicates per Treatment

5 + 2 surrogates

Organisms per Replicate

5

Exposure Volume

175 mL sediment (2 cm) / 775 mL of overlying seawater

Feeding

40 mg ground TetraMin® per chamber every other day

Water Renewal

Every third day (1/3 of overlying water)

Test Dissolved Oxygen

Recommended: > 4.6 mg/L (target)

Actual: 6.7 — 7.9 mg/L

Test Temperature

Recommended: 20 + 1°C

Actual: 18.7-21.0°C

Test Salinity

Recommended: 28 + 2 ppt

Actual: 28 - 29 ppt

Test pH

Recommended: 7 — 9 (target)

Actual: 7.7 -8.1

Initial Biomass

Recommended: 0.5-1.0 mg
Minimum: 0.25 mg (dry wt)

Actual: 0.439 mg

Control Performance Standard

Recommended Mortality: < 10%
Recommended Growth:
= 0.38 mg/ind/day (AFDW)

Actual Mortality: 0%
Actual Growth:
0.444 mg/find/day (AFDW)

Reference Performance Standard

Recommended Mortality: £ 20%
Recommended Growth:
MIGr/MIGc > 0.80

Actual Mortality: 0%
Actual Growth: 1.03 AFDW

Reference Toxicant

Total Ammonia

Unionized Ammonia

Reference Toxicant LCso (mg/L) 226.4 1.939

Running Lab Mean LCso(mg/L) 163.7 1.644

Acceptable Range (mg/L) 102.9 -260.3 0.944- 2.864
Reference Toxicant NOEC (mg/L) 162 1.49

Deviations from Test Protocol None
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3.3 Larval Development Bioassay

The larval development test with M. galloprovincialis was validated by 93.9% and 83.1% normal
survivorship in the water-only control and sediment control, respectively. Normal survivorship is defined
as the mean number of normal larvae within the control divided by the stocking density. These values
were within the SMS acceptability criterion of 270%. A summary of the test results for all samples is
shown in Table 3-11. Summaries of water quality measurements, ammonia and sulfide concentrations,
and test conditions are presented in, Table 3-12, Table 3-13, and Table 3-14.

Mean normal survival of the reference sediment was 88.7% and 98.1% of the control responses, which
met the SMS reference acceptability criterion (Ng/Nc) of 265%. This is defined as the number of normal
larvae in the reference sample(s) (Ng) divided by the number of normal larvae in the control (Nc). The
test mean chamber stocking density (measured at test initiation) was 34.5 embryos/mL and was within
the test objective of 20 — 40 embryos/mL.

Water quality parameters were within the acceptable limits throughout the duration of the test.

A reference-toxicant test (positive control) was performed on the batch of test organisms utilized for
this study. The ECsp value was within control chart limits (+2 standard deviations from the laboratory
historical mean). This result indicates that the test organisms used in this study were of similar
sensitivity to those previously tested at EcoAnalysts.

Ammonia concentrations observed in the M. galloprovincialis test were below the No Observed Effect
Concentration (NOEC) values derived from the concurrent ammonia reference-toxicant test (Table 3-13;
compare to NOEC 3.04 mg/L total, 0.047 UIA), as well as the purging trigger of 0.04 UIA (Inouye 2015).
This indicates that ammonia concentrations within the sediment samples should not have contributed
to any adverse biological effects observed in the test treatments. Hydrogen sulfide concentrations were
also below the trigger value of 0.0025 mg/L (Inouye 2015).
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Table 3-11. Test Results for Mytilus galloprovincialis

1 328 5
2 314 13 >0.70;
Control 3 344 14 3244 93.9 MBS CHIESHGH
4 317 14,
5 319 12
1 277 8
, 2 272 8
S(etz Irmn:;r;t = eo L et e Meeta'.r.ogric::erion
4 314 6
5 289 6
1 300 14
2 282 5
G S 5| e
4 304 0
5 287 4
1 279 3
2 269 4
G-5-012518 3 325 3 274.2
4 232 7
5 266 11
1 266 6
2 243 5
5G-14-012518 | 3 226 4 249.2
4 253 2
5 258 5
1 175 3
2 257 2
SG-16-012518 | 3 239 3 230.6
4 233 2
5 249 4
1Relative to Control
“Relative to Sediment Control
| = Mean Initial Count (stocking density); 345.4
Nc=Mean Narmal in Control
Ng= Mean Normal in Reference
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Toxicology Testing Results
Tru-Grit Remedial Investigation
Tacoma, Washington

Table 3-12. Water Quality Summary for Mytilus galloprovincialis

Dissolved Oxygen Temperature Salinity pH
(mg/L) (C) (ppt) 9 unite
Treatment 25.0 mg/L 16 +1°C 28+ 1 ppt

Mean| Min | Max |Mean| Min |Max [Mean| Min |Max [Mean| Min | Max

Control 81 | 77 | 86 | 16,5 | 16.4 |16.7| 28 28 (28|77 |76 |78

Sediment Control 78 | 6.7 | 88| 16.9 | 16.6 |17.0| 28 28 | 28 | 7.7 | 7.7 | 7.8

Carr Inlet Reference 73 | 67 | 80| 16.9| 169 |17.0| 28 28 | 28 | 7.7 | 76 | 7.8

G-5-012518 66 | 59 | 80165 | 16.4 |16.8| 28 | 28 |28 | 7.7 | 76 | 7.8
5G-14-012518 76 | 72 | 84 |168| 166 |17.0| 28 | 28 |28 | 7.7 | 7.7 | 7.8
5G-16-012518 74 | 71 | 81|16.8|16.6 |17.0| 28 | 28 |28 | 7.7 | 7.7 | 7.8

Temperature values are rounded to whole number for comparison to targeted range
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Toxicology Testing Results
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Table 3-13. Ammonia and Sulfide Summary for Mytilus galloprovincialis

Overlying Total Ammonia Overlying Total Sulfides
Treatment (mg/L) (mg/L)
Day 0 Final (Day 2) Day 0 Final (Day 2)

Control 0.008 0.110 0.001 0.003
Sediment Control 0.000 0.0889 0.001 0.007
Carr Inlet Reference 0.000 0.0849 0.004 0.000
G-5-012518 0.004 0.136 0.003 0.004
$G-14-012518 0.000 0.142 0.006 0.003
SG-16-012518 0.000 0.140 0.004 0.002

Overlying UIA Overlying Hydrogen Sulfide

Treatment (mg/L) (mg/L)
Day 0 Final (Day 2) Day 0 Final (Day 2)

Control 0.000 0.002 0.000 0.000
Sediment Control 0.000 0.001 0.000 0.001
Carr Inlet Reference 0.000 0.001 0.001 0.000
G-5-012518 0.000 0.002 0.001 0.000
$G-14-012518 0.000 0.002 0.001 0.000
$G-16-012518 0.000 0.002 0.001 0.000
NOEC (concurrent reference-toxicant test derived) = 3.04 mg/L total, 0.047 UIA
Trigger values: 0.04 mg/L UIA and 0.0025 mg/L hydrogen sulfide (Inouye 2015)
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Table 3-14. Test Condition Summary for Mytilus galloprovincialis

Toxicology Testing Results
Tru-Grit Remedial Investigation
Tacoma, Washington

Test Conditions: Mytilus galloprovincialis

Date sampled

January 25, 2018 (Project Samples)
lanuary 26, 2018 (Reference Sediment)

Date received

January 25, 2018 (Project Samples); January 26, 2018 (Reference Sediment)

Sample storage conditions

4°C, dark

Test dates

February 21 - 23, 2018

Days of Sample Holding

Recommended: <8 weeks (56 days) |

Actual: 27 days

Test Species

M. galloprovincialis

Supplier

Taylor Shellfish

Date acquired

December 29, 2017

Age class

<2-h old embryos

Test Procedures

PSEP 1995 with SMARM revisions, SCUM Il (2017)
SOP No. SED005.05

Test location

EcoAnalysts Port Gamble Laboratory

Test type/duration

48-54 Hour static test

Control water

North Hood Canal sea water, 0.45um filtered

Test dissolved oxygen

Recommended: > 5.0 mg/L

Observed: 5.9 — 8.8 mg/L

Test temperature Recommended: 16 + 1 °C Observed: 16.4 -17.0°C
Test Salinity Recommended: 28 + 1 ppt Observed: 28 ppt
Test pH Recommended: 7 -9 Observed: 7.6 = 7.8

Stocking Density

Recommended: 20— 40 embryos/mL

Observed: 34.5 embryos/mL

Control performance standard
(SMS)

Recommended:
Control normal survival > 70%

Observed: 93.9% Control /
83.1% Sediment Control; Pass

Reference performance standard
(SMS)

Recommended:
Reference normal survival relative to
control > 65%

Observed: 88.7% Control
100% Sediment Control; Pass

Reference Toxicant

Total Ammonia

Unionized Ammonia

Reference Toxicant ECso
(total ammonia)

ECs0=5.70 mg/L

ECs0 = 0.087 mg/L

Mean; Acceptable Range
(total ammonia)

5.64;2.81-11.34 mg/L

0.093; 0.041 - 0.207 mg/L

NOEC Combined proportion normal
(total ammonia)

3.04 mg/L

0.047 mg/L

Test Lighting

50 — 100 foot candles

Test chamber

1-Liter Glass Chamber

Replicates/treatment

5 + 1 surrogate (used for WQ measurements throughout the test)

Exposure volume

18 g sediment/ 900 mL water

Feeding None
Water renewal None
Deviations from Test Protocol None
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4. DISCUSSION

Sediments were evaluated based on Sediment Management Standards (SMS) criteria. The biological
criteria are based on both statistical significance (a statistical comparison) and the degree of biological
response (a numerical comparison). The SMS criteria are derived from the Washington Department of
Ecology’s Sediment Cleanup User’s Manual Il (SCUM II; WDOE 2017). Comparisons were made for each
treatment against the appropriate reference sample. Two numerical comparisons were made under
SMS, the Sediment Cleanup Objective (SCO) and the Cleanup Screening Level (CSL).

4.1 Amphipod Test Suitability Determination

Under the SMS program, a treatment will fail SCO if mean mortality in the test is >25% and the
difference between mean mortality in the treatment compared to mean mortality in the reference is
statistically significant (p < 0.05). Treatments fail the CSL if mean mortality in the test treatment is 230%
relative to the reference sediment and the difference is statistically significant.

None of the project sediments from the Tru-Grit remedial investigation fail the SCO and CSL criteria for
the amphipod test as shown in Table 4-1.

Table 4-1. SMS Comparison for Eohaustorius estuarius

M Statistically Mortality Fails Fails
TreathiaHt - ealr; Compared | Different than | Comparison sco? | csLe?
o;::) 4 To: Reference? | to Reference > 25;6) - 30:%)
(p=0.05) Mr-Mr (%) =
Control 1
Carr Inlet Reference 3
G-5-012518 19 Yes 16 No No
Carr Inlet
$G-14-012518 18 e Yes 15 No No
Reference
SG-16-012518 23 Yes 20 No No
1SCO: Statistical Significance and My >25%
2CSL: Statistical Significance and MMz = 30%
My = Treatment Mortality
Mz = Reference Mortality
4.2 Juvenile Polychaete Test Suitability Determination

Suitability determinations for the juvenile polychaete test were based on mean individual growth (MIG).
A test treatment fails SCO criteria if MIG is statistically lower in the test treatment, relative to the
reference, and if the ratio of the MIG in the test treatment is <0.70 to that of the reference. The
treatments will fail CSL criteria if the MIG is significantly lower than the reference treatment and the
ratio between the MIG of the treatment and the MIG of the reference is <0.50.

None of the project sediments from the Tru-Grit remedial investigation fail the SCO and CSL criteria for
the juvenile polychaete test as shown in Table 4-2.
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Table 4-2. SMS Comparison for Neanthes arenaceodentata

Toxicology Testing Results
Tru-Grit Remedial Investigation
Tacoma, Washington

Statistically MIG
MIG Compared Less than Relative to | Fails SCO?! | Fails CSL?2
Treatment "
(mg/ind/day) To: Reference? | Reference (< 0.70) (<0.50)
(p=0.05) (MIGT/MIGR)
Dry Weight

Control 0.767

Carr Inlet 0678

Reference

G-5-012518 0.649 No 0.96 No No
$G-14-012518 0.789 Eerinles No 1.16 No No

Reference
5G-16-012518 0.745 No 1.10 No No
Ash-Free Dry Weight

Control 0.444

Carr Inlet 0.458

Reference

G-5-012518 0.495 No 1.08 No No
$G-14-012518 0.534 cartinet No 1.17 No No

Reference
5G-16-012518 0.512 No 1.12 No No

1SCO: Statistical Significance and MIGT/MIGg <70%
2CSL: Statistical Significance and MIG1/MIGg <50%
MIGy = Treatment Mean Individual Growth
MIGq = Reference Mean Individual Growth
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Toxicology Testing Results
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4.3 Larval Test Suitability Determination

Larval test treatments fail SCO criteria if the number of normal larvae in the test treatment is
significantly lower (p < 0.10) than that of the reference and if the ratio between the normal larval
development in the test treatment is less than 0.85 of the normal development in the reference.
Treatments fail CSL criteria if the number of normal larvae in the test treatment is significantly lower (p
< 0.10) than that of the reference and if the ratio between the normal larval development in the test
treatment is less than 0.70 of the normal development in the reference.

Project sample SG-16 failed SCO criteria for the bivalve development evaluation. The remaining two
project samples did not fail the CSL or SCO criteria (Table 4-3).

Table 4-3. SMS Comparison for Mytilus galloprovincialis

M Statistically Normal Fails fal
Mean Normal ean Compared | Lessthan | Survivalto 8 al ss
Treatment Number SCO?" | csL?
Survival (%)* Normal To: Reference? | Reference 0.85 | <0.70
<U. .
(p=0.10) N1/Ngr
Control 93.9 324.4
Sediment Control 83.1 287.2
CarrInlet Reference | 88.7%/98.1° 287.6
G-5-012518 84.5%/92.83 274.2 No 0.953 No No
5 3 Carr Inlet
SG-14-012518 76.8°/ 86.8 249.2 Yes 0.866 No No
Reference
SG-16-012518 71.12/80.33 230.6 Yes 0.802 Yes No
! Control data is normalized to the stocking density; reference and project treatments are normalized to the control(s)
2 Comparison to Control
* Comparison to Sediment Control
#SCO: Statistical Significance and (Nr/Ng) <0.85
% SL: Statistical Significance and (Nt/Ng) <0.70
Nt =Treatment Mean Number Normal Survivarship
Ng =Reference Mean Number Normal Survivorship
Nc¢ =Control Mean Number Normal Survivorship
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5. SUMMARY

Toxicology Testing Results

Tru-Grit Remedial Investigation

Tacoma, Washington

A summary of the biological tests conducted on the Tru-Grit remedial investigation sediments evaluated
under the SMS sediment quality criteria (Table 5-1) is provided below.

Sample SG-16 failed SCO for the larval development test only. All remaining project samples pass the
SCO and CSL performance criteria for all tests performed.

Table 5-1. Summary of SMS Evaluation.

Sediment Cleanup Objectives

Cleanup Screening Levels

Treatment
Amphipod Polychaete Larval Amphipod Polychaete Larval
G-5-012518 Pass Pass Pass Pass Pass Pass
SG-14-012518 Pass Pass Pass Pass Pass Pass
SG-16-012518 Pass Pass Fail Pass Pass Pass
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1. Eohaustorius estuarius 10-Day Test
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[Hele] ANALYSTS

10 DAY BENTHIC TEST
INTERACTIVE DATA SETUP

GENERAL
CLIENT: Landau TEST START TIME: ,d(j[ 4‘-] L
PROJECT: Blair Waterway TeST START TIME:| ()¢ DD f
JOB NUMBER: PG1103
PROJECT MANAGER: Brian Hester
TEST SPECIES: Eohaustorius estuarius
ORGANISM BATCH: NASD22218
TEST PROTOCOL: PSEP 1995
LABORATORY: Port Gamble
TEST LOCATION: Bath §
TEST START DATE: 23Febl8
TEMP. RECORDER#: NA
DILUTION WATER BATCH: FSW022118.01
FEEDING INFORMATION: none
WATER RENEWAL INFO: none
DATE RECEIVED: 25)an18 NH3 REFTOX CONC (mg/L)
SAMPLE STORAGE: 4 Degrees Celsius - dark 0
SAMPLE TREATMENT: none 15
TEST CHAMBER: 1 L mason jars 30
EXPOSURE VOLUME: 2 cm sediment/ 775 mL water 60
REFERENCE TOXICANT #1: ammonia 120
REF. TOX. MATERIAL #1: ammeonium chloride 240
CLIENT SAMPLE ID _~ SAMPLE ID
1 |Control Eohsand
2 |Carr Reference
3es ]
4|SG-14 e
5(5G-16 | ettt
DAILY DATA QA CHECKS: (Date/Initials)
Lol Nu @11’3 fescd TARGET Ac:f;;:rm
2/24/18 W 2w PARAMETERS COMMENTS
2/25/18 W 2[28~ DO: (mg/L) 2854 |MRMBIT
2/26/18 of ?}};L, Temp: (°C) 1541 1543
2/27/18 U‘q,) 7 L,'?_, Sal: {ppt) 28+1 (20 - 35 ppt)
2/28/18 Jv @ g pH: 7-9 Optimal
3/1/18 \
3/2/18 \L
3/3/18 W 2 ] 5
3/4/18 ‘ﬁ 3y
3/5/18 Jv ﬂfg
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RO ANALYSTS 10 DAY SOLID PHASE TEST DATA

Landau Blair Waterway PG1103 Brian Hester Port Gamble / Bath § PSEP 1995 Eohaustorius estuarius
ENDPOINT DATA & OBSERVATIONS

#S= Number on the Surface DAY 1 DAY 2 DAY 3 DAY 4 DAY 5 DAY 6 DAY 7 DAY 8 DAY ¢ | DAY 10

#M= Number of Mortality
L=Anoxic Surface DATE DATE DATE DATE DATE DATE DATE DATE DATE DATE

ekl i B o) T 2124 Yrs Ll 2y Uty [ 5 |3 |2l |3y gg{lﬁ

U=Excess food ORGANISMS =
N=Normal ,)/D [TECHNICIAN TECHNICIAN TECHNICIAN TECHNICIAN TECHNICIAN TECHNICIAN TECHNICIAN TECHNICIAN TECHNICIAN TECHNICIAN

B=No Burrows = U@ Ub b(A Ub Ub UU") LSV UV‘D “fz- gj/\

it # OBSERVNS. OBSERVNS. OBSERVNS. OBSERVNS. OBSERVNS. OBSERVNS. OBSERVNS. OBSERVNS, OBSERVNS. OBSERVNS.
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e ANALYSTS

10 DAY SOLID PHASE TEST DATA

e T R R RRRVBRLIEiusanirmmmmmey

WATER QUALITY DATA

CLIENT PROJECT SPECIES TEST START DATE TEST START DATE TEST END DATE
Landau Blair Waterway Eohaustorius estuarius Port Gamble 23Feb18 05Mar18
JOB NUMBER PROJECT MANAGER LABORATORY DILUTION WATER BATCH |[PROTOCOL
PG1103 Brian Hester Port Gamble / Bath 5 FSW022118.01 PSEP 1995

POEED | TR0 | momvee | e
Bp— e T o T ke ot oL A S B

Control / Eoh sand 0| 1149 ¢ .4 a1 \S.5 2 L8 9 4.\ Ju 2/’2,3/1 B
Control / Eoh sand 0] 2 8.& LY 719 ! 8. [ : ]J
Control / Eoh sand 0|3 ? "\’ \§.6 7/8 / g. ]
Control / Eoh sand 0|4 B . & L5, C}/ 1.6 i & .| l
Control / Eoh sand 0f&j~ 9 & \ iS5 .5 o L8 & 9| v \.\/
Control / Eoh sand 1 |sur| § T2 1%l 5.L IY 7% T 8.1 uH Z//Z,q‘
Control / Eoh sand 2 |Sum @ SLIE 15.F | & 75 5 'S ) > Z} il
Control / Eoh sand 3 |surl .9 ]I 1S A1 9 2% q .| b A 2/2¢(/8
Control / Eoh sand 4 |sur Ot -\ 4 5% 1 17 9 8.1 Vo) Z/Z?u )
Control / Eoh sand 5 [sur 30 (4 \SY aQl 2% q §.1 b 72128
Control / Eoh sand 6 |Surr q ‘6 O 0{ 5 8 0[ 13/ 01 3 A Uﬁ'} 337}
Control / Eoh sand 7 |sur| 4 g1 1a] 1S.3 |19 28 2 3.1 U\ 3 Jor
Control / Eoh sand 8 |Surr 0& 32 U{ IS0 1 2 9 5. Vo) 5/5
Control / Eoh sand 9 fsur q | &7 a| 1s7 Q pA=S 9 B, 78 3/('[
Control / Eoh sand o q] 03 [a| ¥ [a] 29 [a] vo I 3/of
Control / Eoh sand 10/ 2 } ©.2 { W 26 [| 74 ‘
Control / Eoh sand 10| 3 6.3 15.8 2.0 T4
Control / Eoh sand 10| 4 . ) lsi} 28 T-.%
Control / Eoh sand 105 U 873 W S 16 - 8.0 ) i
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HCQANALYSTS

10 DAY SOLID PHASE TEST DATA

CLIENT PROJECT SPECIES TEST START DATE TEST START DATE TEST END DATE
Landau Blair Waterway Eohaustorius estuarius Port Gamble 23Feb18 05Mar18
JOB NUMBER PROJECT MANAGER LABORATORY DILUTION WATER BATCH _ |PROTOCOL
TEST CONDITIONS D0, (mall) TEMP () SALINITY (ppt] PH (oH units]

SAMPLE ID ma! lhi P chr)r;g.*L meter TEM':C meter SAUN:E meter pHurlit e i
Carr Reference / 0|11 9 8 & gl \§.§ q 2.8 q G| Ju 7’/23/1 6
Carr Reference / 0|2 g.3 183 728 6 0 L \
Carr Reference / 03 %3 \$ .S 78 é.0
Carr Reference / 0] 4 6 5 'LS b ’]/8 9.0
Carr Reference / o|ls| 4 @ 3 “I 18 C}/ “ 98 ¥ 8.0 v ~
Carr Reference / 1 |sur| g B-Z IS] L Tl 1% < 5.0 s Zﬂ, Y
Carr Reference / 2 |Sur| T (L < 5 g 5 1% ¢ T .0 W ?/}ZS
Carr Reference / 3 |Surr 0[ 23 ﬁ lg’( - % 5] ) Hin 2 |2Le [f{s
Carr Reference / 4 |surrl q 29 1 5% 9 yr's 9 F-( o Zf} 1+
Carr Reference / 5 [surf ﬁ\ q 5% 9 ) g “ 7.9 W5 Z2/2s
Carr Reference / 6 |Sur O 7Y 11 \SF C1 25 q g\ V) 5) )
Carr Reference / 7 |sur| Q4 g.0 q 15.8 A 18 9 v, -| Jo 3[0?,-
Carr Reference / 8 [Surr 0\ 5. Ol‘ 5.z |4 1y ul 7. ( Ws ?D) >
Carr Reference / 9 |Surr o[ £.7 9 1.6 |19 29 9 8.2 Ga_ 23(7
Carr Reference / 10 1] 4 9.1 q S0 119 16 1 3.9 U B/of
Carr Reference / 10| 2 [ B.2 (S.3 | 28 3.4 ff (

Carr Reference / 10| 3 8.2 1§ 78 3.9 ]
Carr Reference / 10/ 4 2.6 lg. 2% 3.4 E
Carr Reference / 10/ 5| & X9 “ WO F 18 L E y —
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10 DAY SOLID PHASE TEST DATA

GG ANALYSTS
‘CLIENT PROJECT SPECIES TEST START DATE TEST START DATE TEST END DATE
Landau Blair Waterway Eohaustorius estuarius Port Gamble 23Feb18 05Mar18
JOB NUMBER PROJECT MANAGER LABORATORY DILUTION WATER BATCH PROTOCOL
PG1103 Brian Hester Port Gamble / Bath 5 FSW022118.01 PSEP 1995
[ e e T W
TEST CONDITIONS D.O; gr;g.'L] TE{git;C) SALI;BI'I;Y_I{ ppt) pH {E:YI-S ;nits}
SAMPLE D i 7 N O O [ B T o "
G5/ ol lal 83 |als.S Jaf 26 [q] 6o Jv /2916
N I I T ')
Y o[=[ ] 62 S5 | 28 8.0 |
G-5/ 04 t 3.7 S 4 ‘ 26 go l
G5/ ofs| Y] 63 Y S.5 [V 28 ‘Y g0 J Y
G5/ 18] L [§] Lo [S] 2% [3] g | Ub A,
G Gl el ol IR S S I IR OO Rl A KA W efts
G-51/ 3 al 34 | (§9 Al 2 = 2.0 dl 2{zai&
G561 sl ] 3F [T w1 2% [4] 8. W 2L
G-5/ 5 {Surr q ‘8\ q l§0( O( 23’ 61 8-\ &) Z/?,‘S’
G-5/ 6 |Surr C‘l 3.2 q (bl q 5.3 q 3.\ o 6/’
G5/ [ bl 6.0 |a| \S$1]4 28 |9 8. | I 3o
e8! G L s 1) 158 (40 oF 9] 3% o 5/ >
G5/ o9l 8o [1)1cq 4] 28 [1] 82 - 3/4
G5/ o fdl g9 |a]l 53 ]a] 24 |49] 62 Ov 3)os
G5/ ol [ 82 | ] 50 28 8.2
G5/ 10 3 31 [ S8 28 8.
G5/ 0/« || 84 [ NS 7.8 8.2 1
G5/ os| Y oz [V 3T 29 “| 9.2 v
2/23/2018 Landau Eoh SP WQ Page 3of 5



10 DAY SOLID PHASE TEST DATA

HEJANALYSTS
CLIENT PROJECT SPECIES TEST START DATE TEST START DATE TEST END DATE
Landau Blair Waterway Eohaustorius estuarius Port Gamble 23Febi18 05Mar18
JOB NUMBER PROJECT MANAGER LABORATORY DILUTION WATER BATCH PROTOCOL
PG1103 Brian Hester Port Gamble / Bath 5 FSW022118.01 PSEP 1995
W‘—*__
TEST CONDITIONS ”'O;f;_‘] o) TE%':: {: ©) SAL%?1{ppt} Y “-}}f gnim
SAMPLE ID | i 7 D'?r-agrL meter TEMI:C meter SAL;N::?; meter pHunit e e
SG-14 / 0l 1]q9 6.3 la] 1SS |q 28 19| ¢.1 U Z/le/JQ
SG-14 / 0|2 23 1S 4 19 8.0 L
SG-14 / 03 9.1 A 29 8.0
$G-14 / 0/ 8.3 1S .S 26 8.1
SG-14 / of[s]| ¥ 9N 1 88 | = 28 [ 2o 1} J
SG-14/ s3] s\ 18] 55 |8 25 8] so0 WH 2l
SG-14/ 2 surl S| R\ 1 1S9 |¢ 25 |5 5.0 ) ZjLs
$G-14/ 3 | 2.0 9] 5% 11 2 18] 2.8 =0, 20U K
S$G-14/ ) 80 141 159 |1] 2% [9] T U Uy
SG-14 5 |Sur| 4 30 |9 Lo (4 yig q 3.0 Wy 25
SG-14/ 6 [surf q jq q 15.8 0\ 20 0\ [l U5 %/
5G-14/ Idal 34 |49] sa [a] 2¢ [a| 8o J - 3oz
SG-14/ glsul A ¢ |G ISy |9 2% 9] 3.1 ) i) b
SG-14/ s g ] 80 (7] 159191 2% (9] %o A 2
SG-14/ 100114 %.2 q [5,7} q 24 4 Bl U 3/06'
SG-14/ 10| 2 [ 6.2 1S 8 28 | | 6-1 j ‘i
SG-14/ 10| 3 ’ 8.1 1Y et 24 6.1 }
SG-14/ 10| 4 \ 8.2 (S 6 79 8.1 [
SG-14/ w/s| 7] &2 14 1541 128 Y] 8 v [}
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: 10 DAY SOLID PHASE TEST DATA

A ANALYSTS

CLIENT PROJECT SPECIES TEST START DATE TEST START DATE TEST END DATE
Landau Blair Waterway Eohaustorius estuarius Port Gamble 23Feb18 05Mar18

JOB NUMBER PROJECT MANAGER LABORATORY DILUTION WATER BATCH PROTOCOL
PG1103 Brian Hester Port Gamble / Bath 5 FSW022118.01 PSEP 1995

WA UAL ATA

TEST CONDITIONS D.U; gr;gfu TE1l*gPi {:Cl SAL%IZYJ ppt) pH {gl-i ngmits}
SAMPLE ID onv | ree [—— D-?r.lg!L e TEME'C mete,SALIN;z R pHunFt e o
SG-16/ 0114 g1 a1 1S |9 26 |9 8. | U 2[13/1%
SG-167 IE 83 [[] .5 28 | 1] 8.1 1 i
SG-16/ 0|3 8.3 1S5 19 6.l }
SG-16/ 04 §.2 \S .S 28 6.0 ‘
SG-16/ o|s| 4| 97 1SS 1] 28 U @ v :
SG-16/ 1] 5 [ S 53 |9 2% £ %.\ U 2[4
SG-16/ 2 [su| § T L% 153 | ] 28 |5 w1 s A
SG-16 / 3 [sur| & '7-57 q ISS3 1A 2% 4 8.0 b(/\ Z-iuﬂf'tc&
SG-16/ 4 |surl Q o | Q 5.3 19 2% 0[ 5. ( V5] Z/Z/?—
SG-16/ sl 1] 5.0 (9] I1sq4 |9 % 11 %l us 2y
SG-16 / siswrld | 4 Q] 5% || 1% U §:\ o5 32/ )
SG-16/ 7 sur] q 36 |49 1S-9 | q 16 9 9.1 i 51[0?,
SG-16/ 8 [swrlq | B\ T 6311 2% (9] <. S &S
$G-16/ 9] 2.2 19| 187 |9]| 2% 9| &.| Ge. 3/4
SG-16/ 0/ i1]a | ¢, 4| o |q 28 | 1] 8. Ju 3/a8
SG-16/ 10( 2 6.2 |5.8 29 €.\ | '
SG-16/ 10/ 3 8.2 15,8 728 B\ ’
SG-16/ 10| 4 B.2 1S .4 A B.( !
SG-16/ 10| s 8.2 \S 9 24 8 ( ~ i
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Ammonia and Sulfide Analysis Record

Page | of ¢
Client/Project: J Organism: Test Duration (days):
Ldirdan / Blaiv Walgpawad tohs
PR ITIAL” /™~ FI _OTHER (circle one)

ERLYING (OV1>/ REWATER

(circle one) / Comments:

DAY of TEST: &

Calibration Standards Temperature

Date: T 7 Sample temperature should be within +1°C of
a;f’.‘}}l 2 em peratur%./ 5T standards temperature at time and date of analysis.
L3 pl :
BT . Calc-
| Sample ID or | Conc. Date of Ammonia Meter #/ Date of Sample Sal | Sample | Measured Multi- u]ated“
Descrintior R Sampling and Value T oC Reading and | Preserved | pH Gt Volume Sulf. lier | Sulf
eseription [ orRep | "y itials mgL) | PCO s | () PPY | nL) | (me/Ly | P b
OV, g{ Suvv ‘I/L[w[[@ e 0_152515 T [20.3 | 3]0 U N \\ L0 0_0043‘/ -\\
el flet| | - 0.288 | | ]0.00
Fa-S o7 N\ | 0.000 K
Sh- |4 | 0.6873 X I 0.00D
6 le 0,661 N\ I 0.03 N
L S| 0.59( | v [ | v v N L o0z \q
l —
o © ONENIITEIN e e B Kl ) DO L P
Croet-pef 3.1% / 39929 & Jook | 2 |ooz8
Qs (L 3.6 24 0.000b 0.012
Gh-1& 9.5¢ +.6] 24 00D
$6. 1 S 34| 24 0-p0
L Saly ! 1 k.24 vl L Y 138] 3o 0-00

O€e.o.Y3is @ gl 6 py v

‘L”}J;J"e’ @ Sl et Vilumg, —ﬁw "“’“”-UWJ- U ’Z/{fg,g/tg




Ammonia and Sulfide Analysis Record

Page _I__of l

(circle one) / Comments:

Client/Project: _ Organism: Test Duration (days): 1O
Lardan [ B/ wamaay gohd
P ’[EST_J\ IALPA@LA)L‘); OTHER (circle one) DAY of TEST: _| 0
COVERLYING /| CPOREWATER (PW),

Calibration Standards Temperature

Date: _2/o(/($ Yemperntiive’ D% | enbrtrara mies o lCa I
SEmaae il e T T Sl S e e SR Calc- i
Sarmnle o [ ¢ - Date of Ammoma “Dateof | mieie | ] Ganinie Measurcd st
S]:a;mp Ie Itj;_)or C{Ec Samphng and - Value TMetero#é Readmgand Presefved: ; pH ] Sa: Volul;ne Sulf. | Mluhlh uszat;;d
. EROR. | OE e [Initials (mgfL) PO nitials PO B oy g/ | Pl (m;L)
ov o Swv %Yhﬂ de 0 Y TRV [20.0 3/05 Je N\ Lo ND NN
CARp-pef j 1 0.00 [ \ ' ND [ 1\
as / 1.k 4 N .00 \
Se & / 0.00 N 0. 0o e
Selo |/ 0.00 e 0.003 5 \
| Sald f/ 2 034 | J 0-06\
P e '3!(1”!'6 Jo 0 TAP |0\ v Q0. _—
(Al pef ' 0.0 §5 31575 64 | 13.2128 ] S loool | Z (000
as o te [ 135[2z8 0.0t [ [0
__ Sal¢ 1. L@ Fbo| 28 ND |
. Shl6 0,55% \ 1.4| 73 0. 001 [ [Q.0z
RYE Y - 229 | v o v L T8 LT3 0. 0O\ v | p.oor

ﬂ )Muhﬁ_'cw %ébtumz( v
@ WV

o "‘:‘;/L- £ 35 1%

¢ aralgics. J- ssig,



Un-ionized Ammonia Calculator

CLIENT: Landau Date of Test: |23-Feb-18
PROJECT: |Blair Waterway Test Type: Eohaustorius estuarius
COMMENTS: Porewater calculations performed with porewater WQ parameters

To convert Total Ammonia (mg/L) to Free (un-ionized) Ammaonia (ma/L) enter the corresponding total ammonia, salinity, temperature, and pH.

Sample Mod NH3T (mgiL) salinity (ppt) pH  temp (C) temp (K) ifactor _Mod NH3U (mg/L)
Target /| Sample Name Actual 22.9 8.0 24.1 297.26 9.3053 #VALUE!
Integer: |-factor Example 3.5 2.000 10.0 7.5 5.0 278.16 9.2750 0.008
1 9.26 Day 0 OV
2 9.27 Contral 0.154 28 8.1 15.F 288.66 9.3187 0.004
3 9.28 Carr Reference 0.285 28 8.0 15, 288.66 9.3187 0.007
4 9.29 G-5 1.120 28 8.0 15 288.62 9.3187 0.026
5 9.30 SG-14 0.883 28 8.0 15.6 288.64 9.3187 0.023
3G-16 0.681 28 8.1 15.5 288.68 9.3187 0.019
bt Day 0 PW
= Control NM 27316 | 9.2548 #VALUE!
e Carr Reference 3170 29 7.8 15.5 288.66 9.3214 0.047
:?: G-5 11.100 29 7.8 15.5 288.62 9.3214 0.163
0z S5G-14 8540 29 7.8 15.5 288.64 9.3214 0.126
:“ 3G-16 7.570 29 7.9 15:5 288.68 9.3214 0.140
Day 10 OV
Control 0.214 28 79 288.86 9.3192 0.004
Carr Reference 0.000 28 7.9 288.92 9.3187
G-5 1.690 28 8.2 288.86 9.3198 0.060
5G-14 0.000 29 8.1 288.94 9.3203
SG-16 0.000 28 8.1 289.04 9.3198
Day 10 PW
Control MM 273.16 9.2548 #VALUE!
Carr Reference 0.081 28 7.2 5.8 288.92 9.3187 0.000
G-5 6.610 28 7.5 15.7 288.86 9.3187 0.050
SG-14 1.060 28 7.6 15.8 288.94 9.3187 0.010
SG-16 0.553 27 76 15.9 289.04 9.3160 0.005




Input Output

Total Dissolved Sulfide Temper-  Salinity Undissociated H2S Undissociated H2S Weight Fraction
Sample ID (ug/L as S) ature ("C) (Hg/L as H2S) (mg/L as H2S) (H2S/Total S)

; 0.00 0.000 #DIV/0!
Control 0.19 0.000 6.31%
Carr Reference 0.30 0.000 7.49%
G-5 0.00 0.000 #DIV/O!
S5G-14 0.00 0.000 #DIv/Io!
SG-16 0.07 0.000 6.58%
] 0.00 0.000 #DIV/0!
Control #VALUE! #VALUE! #VALUE!
Carr Reference oy | 0.003 11.83%
1.42 0.001 11.85%
0.00 0.000 #DIV/0!
0.00 0.000 #DIv/i0!
0.00 0.000 #DIV/0!
#VALUE! #VALUE! #VALUE!
Carr Reference #VALUE! #VALUE! #VALUE!
G-5 0.32 0.000 5.25%
SG-14 0.00 0.000 #DIV/O!
SG-16 0.19 0.000 6.21%
0.00 0.000 #DIv/o!
Control #VALUE! #VALUE! #VALUE!
Carr Reference 0.70 0.001 35.25%
G-5 4,67 0.005 21.21%
SG-14 #VALUE! #VALUE! #VALUE!
5G-16 0.35 0.000 17.54%




CETIS QC Plot Report Date: 13 Mar-18 15:37 (1 of 1)
Reference Toxicant 96-h Acute Survival Test All Matching Labs
 Test Type: Survival Organism: Eohaustorius estuarius (Amphiped)  Material: Total Ammania

Protocol: EPA/G00/R-94/025 (1994) Endpoint: Proportion Survived Source: Reference Toxicant-REF

350.

291,

EC50-mg/L Total Ammonia

0.

04

7=

0

Reference Toxicant 96-h Acute Survival Test

+25

+15

ean

-1s

-25

R
® 8 & 2 ¥ 2 X% & 8 8 5 & 38 2 g 8 & " 5 &5 R
Mean: 1447 Count: 20 -1s Warning Limit: 101.5 -2s Action Limit: 71.17
Sigma: n/a CV: 36.60% +1s Warning Limit: 206.4 +2s Action Limit: 294 .4
Quality Control Data
Point Year Month Day Time QC Data Delta  Sigma Warning Action TestID Analysis ID  Laboratory
1 2014 Apr 25 1300 6578  -78.97  -2.222 () () 11-2394-9115 16-6351-0798 Port Gamble Environment
2 May 30 1530 193.9 4917 0.8238 11-1744-7543 02-6036-0984 ENVIRCN
3 Aug 26 15:45 1133 -31.43 -0.6895 15-5557-5937  00-0529-4993 ENVIRON
4 Sep 15 1510 106.3 -38.4 -0.8685 07-1282-2061 01-5984-9612 ENVIRON
5 Nov 14 14:25 168 23.28 0.4195 09-0717-5355  19-7840-9499 ENVIRON
6 Dec 10 1550 168.3 23.56 0.4247 18-3485-9112  05-9978-3434 ENVIRON
7 2015 Feb 27 12:35 108.8 -35.95 -0.8042 19-3876-5860 21-0291-4043 ENVIRON
8 Jun 26 1320 1971 52.34 0.8694 00-5720-1886 11-7391-8309 ENVIRON
9 Sep 25 17:30 157.8 13.07 0.2435 05-7835-3625 14-8488-2762 ENVIRON
10 Nov 6 1530 2408 96.07 1.434 (+) 07-0462-4762 05-5994-4603 ENVIRON
11 Dec 7 1558 1801 35.33 0.6152 18-5380-2632 01-5604-1684 ENVIRON
12 2016 Apr 8 1440 1783 33.58 0.5877 20-3339-4511 20-5786-8614 ENVIRON
13 Aug 3 1655 155 10.29 0.1934 15-5854-7986 14-0317-8212 ENVIRON
14 19 14:25 177 32.21 0.566 10-0746-9736  13-2092-5186 ENVIRON
15 Sep 2 16:25 802 -64.55 -1.663 (-) 06-2389-4542 16-8119-8926 ENVIRON
16 30 1500 1526 7.899 0.1497 16-2341-4864 11-2277-7148 ENVIRON
17 2017 May 26 13:00 97.99 -46.76 -1.099 (-) 06-2743-8362 04-6967-6524 EcoAnalysts
18 Jul 28 14:20 196.9 52.11 0.8661 14-8451-4586 00-9100-0373 EcoAnalysts
19 Sep 1 15:45 100.5 -44.28 -1.028 (-) 02-8963-0820 06-1020-6763 EcoAnalysts
20 Dec 31 1547 2203 75.56 1.183 (+) 09-7306-1854 08-4856-6308 EcoAnalysts
21 2018 Feb 23 13:35 1443 -0.4306 -0.008393 21-0530-3984 12-8139-0101 EcoAnalysts
".'1’{'1“‘)

006-469-472-7 CETIS™ v1.8.4.3 Analyst: QA:_i-




CETIS QC Plot Report Date: 13 Mar-18 15:37 (1 of 1)
Reference Toxicant 96-h Acute Survival Test All Matching Labs
Test Type: Survival Organism: Echaustorius estuarius (Amphipod) Material: Total Ammonia
Protocol: EPA/600/R-94/025 (1994) Endpoint: Proportion Survived Source: Reference Toxicant-REF

Reference Toxlcant 96-h Acute Survival Test
300+
250~
+25

@ 200
&
E
E
<
B
8
)
g
-
w
o
=

N T T T T T T S S S S S S G S O
g2 8§ 2 5 52 8 8 5 8§ : %8 2 3 % % 5 8 3 8 & :
~ | & i N = N & & 8 5 3 8 z a a E ™ a P 8
Mean: 77.94 Count; 20 -1s Warning Limit: 44.62 -2s Action Limit: 25.54
Sigma: n/a CV: 60.50% +1s Warning Limit: 136.2 +2s Action Limit: 238

Quality Control Data

Point Year Month Day Time QCData Delta Sigma Warning Action TestID Analysis ID  Laboratory

1 2014 Apr 25 1300 27 -50.94  -1.9 (} 11-23949115  19-2434-9439 Port Gamble Environment

2 May 30 1530 126 48.06 0.8606 11-1744-7543  06-3985-7474 ENVIRON

3 Aug 26 1545 9041 12.16 0.2597 15-5557-5937 08-3094-4388 ENVIRON

4 Sep 15 1510 505 -27.44 -0.7777 07-1282-2061 16-3885-0935 ENVIRON

5 Nov 14 14:25 114 36.08 0.6812 09-0717-5355 (07-0500-8008 ENVIRON

6 Dec 10 1550 594 -18.54 -0.4868 19-3485-9112  07-0579-1018 ENVIRON

7 2015 Feb 27 12:35 293 -48.64 -1.753 (-} 18-3876-5860 19-7961-3584 ENVIRON

8 Jun 26 1320 132 54.06 0.9439 00-5720-1886 15-3704-4199 ENVIRON

9 Sep 25 17:30 117 39.06 0.7278 05-7835-3625 21-0939-3919 ENVIRON

10 Nov 6 15:30 165 87.06 1.344 (+) 07-0462-4762 19-7906-3673 ENVIRON

1 Dec 7 1558 138 60.06 1.024 (+) 18-5380-2632 00-7335-5231 ENVIRON

12 2016 Apr 8 14:40 852 7.255 0.1595 20-3339-4511  16-7438-0764 ENVIRON

13 Aug 3 1655 98 20.086 0.4103 15-5854-7886 05-8855-9934 ENVIRON

14 19 14:25 769 -1.045 -0.02418 10-0746-9736 12-8850-4495 ENVIRON

15 Sep 2 16:25 541 -23.84 -0.6543 06-2389-4542 18-8647-7799 ENVIRON

16 30 1500 63.2 -14.74 -0.3757 16-2341-4864 17-9345-6065 ENVIRON

17 2017 May 26 13:.00 266 -51.34 -1.926 {-) 06-2743-8362 12-3565-7845 EcoAnalysts

18 Jul 28 14:20 151 73.06 1.185 (+) 14-8451-4586 09-8418-8824 EcoAnalysts

19 Sep 1 15:45 865 8.555 0.1866 02-8963-0820 17-0422-4621 EcoAnalysts

20 Dec 31 15:47 8386 5.655 0.1255 09-7306-1854 06-1883-5465 EcoAnalysts

21 2018 Feb 23 1335 697 ° -8.245 -0.2003 21-0530-3984 16-8514-1800 EcoAnalysts

006-469-472-7

CETIS™ v1.9.4.3
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CETIS QC Plot Report Date: 13 Mar-18 15:43 ( 1 of 1)
Reference Toxicant 96-h Acute Survival Test All Matching Labs
Test Type: Survival Organism: Eohaustorius estuarius (Amphipod) Material: Unionized Ammonia

Protocol: EPA/600/R-94/025 (1994) Endpoint: Proportion Survived Source: Reference Toxicant-REF

Reference Toxicant 96-h Acute Survival Test

3.0+

+25

+1s

EC50-mg/L Unionized Ammonia

0.0 T T 1 T T T 1 T i 1 T T 1 1 T T T T T ]
o - = o = et o uy wy wr =) w 0w w o Lis] =~ I~ P~ = o
5 3 % ¥ % 3 % & & 3 % 5 & B & & L 3 & 3 3
< = < w = o e I z =} < < 3 w @ = 3 ® o w
& g8 & @ T ¢ &K 8 8 5 8 383 2 88 g8 g ® 3 5 R
Mean: 1.273 Count: 20 -1s Warning Limit: 0.8574 -2s Action Limit: 05774
Sigma: n/a cv: 41.10% +1s Warning Limit: 1.89 +2s Action Limit: 2.807
Quality Control Data
Point Year Month Day Time QC Data Delta Sigma Warning Action TestID Analysis ID  Laboratory
1 2014 Apr 4 1915 1072  -0.2014 -0.4356 © 02-4910-1045 07-9486-3041 NewFields
2 25 13:00 0.6871 -0.5859  -1.56 (-) 05-3831-3196 11-2528-6540 Port Gamble Environment
3 May 30 1530 1.517 0.2436 0.4429 03-2348-8477 19-6287-3473 ENVIRON
4 Aug 26 1545 1.087 -0.186 -0.3995 16-9917-4183  13-7453-5343 ENVIRON
5 Sep 15 1510 06543 -0.6187 -1.684 (- 04-2286-3837 03-1229-8693 ENVIRON
6 Nov 14 14:25 1.119 -0.1539  -0.326 07-5753-6828 00-1415-6148 ENVIRON
7 Dec 10 1550 1.441 0.1675 0.3128 04-0714-3304 08-0742-5225 ENVIRON
8 2015 Feb 27 12:35 08668 -0.4062 -0.9722 10-1977-7129 06-3048-0232 ENVIRON
9 Sep 25 17:30 1.361 0.08776 0.1687 00-7510-8480 16-9779-9851 ENVIRON
10 Nov 6 1530 1.605 0.3323 0.5867 14-1974-2437 14-7486-0204 ENVIRON
11 Dec 7 1558 1.807 0.5336 0.8855 12-1918-7694  00-1085-2209 ENVIRON
12 2016 Apr 8 1440 1512 0.2386 0.4347 17-7738-6530 02-5159-2977 ENVIRON
13 Aug 3 1685 1.775 0.5015 0.8402 15-5470-2613 20-0153-1348 ENVIRON
14 19 14:25 1.264 -0.009337 -0.01862 11-7594-3529  18-2266-1841 ENVIRON
15 Sep 2 16:25 05558 -0.7172 -2.096 ) (-) 20-2236-1025 01-7459-0032 ENVIRON
16 30 15:00 1.885 06118 0.9928 12-0597-8760 12-1436-9613 ENVIRON
17 2017 May 26 13:00 1.101 -0.1724  -0.3682 15-8049-8093 00-1911-6893 EcoAnalysts
18 Jul 28 1420 2.103 0.8298 1.27 (+) 11-4327-6237 03-7130-7368 EcoAnalysts
19 Sep 1 1545 1.407 0.1342 0.2536 18-6405-8290 07-0280-8863 EcoAnalysts
20 Dec 31 1547 2.466 1.193 1.672 (+) 16-6781-4604  13-3844-2137 EcoAnalysts
21 2018 Feb 23 13:35 1.361 0.0878 0.1687 00-2027-3508 17-9124-7622 EcoAnalysts
J\ Uﬁﬁ'
006-469-472-7 CETIS™ v1.9.4.3 Analyst: QA:_VY




CETIS QC Plot Report Date: 13 Mar-18 15:43 (1 of 1)
Reference Toxicant 96-h Acute Survival Test All Matching Labs
Test Type: Survival Organism: Eochaustorius estuarius (Amphipod) Material: Unionized Ammonia

Protocol: EPA/600/R-94/025 (1994) Endpoint: Proportion Survived Source: Reference Toxicant-REF
Reference Toxicant 96-h Acute Survival Test
3.0+
] +2s
2.5~
@
< 2.0+
=
E
<
o
N
15
=
=
-
oh
g
-l
L
o]
=
I EEEEEEEEEEEEEEEEERE.
= > : &4 > & 4 c =1 > . i . - A & Y = & & ry
¢ & ¢ § ¢ £ & 3 8§ 2 ¢ 2 2 2 58 5 38 3 5% & ¢
& 8§ ® ¥ ¥ 2 R & ®§ 8 5 8 8 2 8 8 88 ¥ 53 &5 8
Mean:  0.9206 Count: 20 -1s Warning Limit: 0.5475 -2s Action Limit: 0.3256
Sigma: n/a Cv: 55.70% +1s Warning Limit: 1.548 +2s Action Limit: 2.602
Quality Control Data
Point Tg_fr__l_wonth Day Ti_mc-_z__ QC Da__ta Delta _ _§_‘;_gma_ Warning Action Te_st Ii_:_l ) Analysis ID Lal_:_oo_(ato__ry_
1 2014 Apr 25 13:00 0.409 -0.5116  -1.561 (-) 05-3931-3196 00-2785-8568 Port Gamble Environment
2 May 30 1530 1.105 0.1844 0.3514 03-2348-8477 17-7984-3461 ENVIRON
3 Aug 26 15:45 1,037 0.1164 0.2292 16-9917-4183 01-4278-7622 ENVIRON
4 Sep 15 1510 0.497 -0.4236  -1.186 (-) 04-2286-3837 01-4675-9354 ENVIRON
5 Nov 14 14:25 0.881 -0.03957 -0.08456 07-5753-6828 01-5478-5022 ENVIRON
6 Dec 10 1550 0.943 0.02243  0.04633 04-0714-3304 12-5251-7122 ENVIRON
7 2015 Feb 27 1235 0.334 -0.5866  -1.951 (-) 10-1977-7129  04-0485-4050 ENVIRON
8 Jun 26 13:20 1.578 0.6574 1.037 (+) 13-7504-6588 11-4090-1553 ENVIRON
g Sep 25 17:30 1.111 0.1904 0.3619 00-7510-8480 05-3466-1859 ENVIRON
10 Nov 6 1530 1.22 0.2994 0.542 14-1974-2437 10-4251-0205 ENVIRON
11 Dec 7 1558 1.733 0.8124 1.218 (+) 12-1918-7694 05-5204-9536 ENVIRON
12 2016 Apr 8 1440 0918 -0.002572 -0.005385 17-7738-6530 Q7-6987-7357 ENVIRON
13 Aug 3 1655 1.404 0.4834 0.8123 15-5470-2613 11-2111-0216 ENVIRON
14 19 14:25 0.919 -0.001572 -0.003289 11-7594-3529 06-9525-3086 ENVIRON
15 Sep 2 16:25 0415 -0.5056  -1.533 (-) 20-2236-1025 20-1525-8837 ENVIRON
16 30 1500 0.967 0.04643 0.09469 12-0587-8760 06-8089-0740 ENVIRON
17 2017 May 26 13:00 0.445 -04756  -1.399 (-) 15-8049-8093 18-0229-5291 EcoAnalysts
18 Jul 28 14:20 1.738 0.8174 1.223 (+) 11-4327-6237 11-4496-1419 EcoAnalysts
19 Sep 1 1545 1.334 0.4134 0.7139 18-6405-8290 16-4129-3608 EcoAnalysts
20 Dec 31 15:47 1.626 0.7054 1.095 (+) 16-6781-4604 02-2467-9837 EcoAnalysts
21 2018 Feb 23 13:35 0.825 -0.09557 -0.211 00-2027-3508 11-7925-6381 EcoAnalysts
J\_/ AR
.\
006-469-472-7 CETIS™ v1.9.4.3 Anaiyst: QA .




CETIS Summary Report

Report Date:
Test Code/ID:

21 Mar-18 11:52 {p 1 of 1)
7D7C63B0 / 21-0530-3984

Reference Toxicant 96-h Acute Survival Test

EcoAnalysts

Batch ID: 03-3036-5909
Start Date: 23 Feb-18 13:35
Ending Date: 27 Feb-18 11:40

Test Length: 94h

Test Type:

Protocol:
Species:
Taxon:

Survival
EPA/600/R-94/025 (1994)
Echaustorius estuarius
Malacostraca

Analyst:

Diluent:  Laboratory Seawater
Brine: Not Applicable
Source: Northwestern Aquatic Scien Age:

Sample ID:  18-1574-0154

Sample Date: 15 May-17
Receipt Date: 15 May-17
Sample Age: 284d 14h

Code:
Material:
CAS (PC):
Client:

T22FDFFA
Total Ammaonia

Internal Lab

Project: Reference Toxicant
Source: Reference Toxicant
Station: p170515.67

Multiple Comparison Summary

Analysis ID Endpoint Comparison Method v NOEL LOEL TOEL TU PMSD S
16-8514-1800 Proportion Survived Fisher Exact Test 69.7 146 100.9 nfa 1
Point Estimate Summary

Analysis ID Endpoint Point Estimate Method v Level mg/L 95%LCL 95% UCL TU S
12-8139-0101 Proportion Survived Spearman-Karber EC50 144.3 125.5 166 1
Proportion Survived Summary

Conc-mg/L Code Count Mean 95% LCL 95% UCL Min Max StdErr  Std Dev CV% %Effect
0 D 3 1.0000 1.0000 1.0000 1.0000 1.0000 0.0000 0.0000 0.00% 0.00%

16 3 1.0000 1.0000 1.0000 1.0000 1.0000 0.0000 0.0000 0.00% 0.00%
324 3 0.9667 0.8232 1.0000 0.9000 1.0000 0.0333 0.0577 5.97% 3.33%
69.7 3 1.0000 1.0000 1.0000 1.0000 1.0000 0.0000 0.0000 0.00% 0.00%
146 3 0.5333 0.3899 06768 0.5000 0.6000 0.0333 0.0577 10.83%  46.67%
293 3 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 100.00%
Proportion Survived Detail

Conc-mg/L Code Rep 1 Rep 2 Rep 3

0 D 1.0000 1.0000 1.0000

16 1.0000 1.0000 1.0000

324 1.0000 1.0000 0.9000

69.7 1.0000 1.0000 1.0000

148 0.5000 0.5000 0.6000

293 0.0000 0.0000 0.0000

Proportion Survived Binomials

Conc-mg/L Code Rep 1 Rep 2 Rep 3

0 D 10110 10110 10/10

16 10110 10110 10/10

32.4 10/10 10/10 9/10

69.7 10110 10110 10M10

146 5/10 5110 6/10

293 010 0110 0/10

v/ -

006-469-472-7 CETIS™ v1.9.4.3 Analyst: \..) QA: i .




CETIS Test Data Worksheet Report Date: 13 Mar-18 15:35 (p 1 of 1}
Test Code/ID: 7D7C63B0 / 21-0530-3984
Reference Toxicant 96-h Acute Survival Test EcoAnalysts
Start Date: 23 Feb-18 13:35 Species: Eohaustorius estuarius Sample Code: 722FDFFA
End Date: 27 Feb-18 11:40 Protocol: EPA/G00/R-94/025 (1994) Sample Source: Reference Toxicant
Sample Date: 15 May-17 Material: Total Ammonia Sample Station: p170515.67
. Conc-mgfl.  Code _.REP_.. Pos | #Exposed #Survived _ OO
o D 1 18} 10 .10+«
"O'D'z'wf 10 0 i
0 D 3;16;. 10 | 10, |
; 6 | 1 13...... o 10 £ 10 bt i i =
16 2 3 10 10
6 314 10 | 10
. 324 "1 6 0 10'_
324 27 10 10,
24 312 0 9
697 1 TN
69.7 2 0 10
146 1| & 0 5 1
S e g s
L7Te M eP s proered :
g o = 2 .
e L :
FTaE s ; = . g .
'y
006-469-472-7 CETIS™ v1.9.4.3 Analyst; )‘J QA: U =




CETIS Summary Report

Reference Toxicant 96-h Acute Survival Test

Batch ID: 09-3914-4382
Start Date: 23 Feb-18 13:35 ¢

Test Type: Survival
Protocol: EPA/600/R-94/025 (1994)

Report Date: 13 Mar-18 15:43 (p 1 of 1)

Test Code/ID: 1355964 / 00-2027-3508
EcoAnalysts

Analyst:

Diluent: Laboratory Seawater

Ending Date: 27 Feb-18 11:40 Species: Eohaustorius estuarius Brine: Not Applicable

Test Length: 94h ‘ Taxon: Malacostraca Source: Northwestern Aquatic Scien Age:
Sample ID:  07-1989-8147 Code: 2AEBCH23 Project: Reference Toxicant

Sample Date: 15 May-17 Material:  Unionized Ammonia Source:  Reference Toxicant

Receipt Date: 15 May-17 CAS (PC): Station: p170515.67 -

Sample Age: 284d 14h Client: Internal Lab

Multiple Comparison Summary
Analysis ID Endpoint

Comparison Method

v NOEL LOEL

TOEL TU PMSD S

11-7925-6381 Proportion Survived

Fisher Exact Test

0.825: 1.377

) 1.066 nfa 1

Point Estimate Summary

Analysis ID Endpoint Point Estimate Method V' Level mg/L 95% LCL 95% UCL TU S
17-8124-7622 Proportion Survived Spearman-Kéarber EC50 1.361 ! 1.234 1.5 1
Proportion Survived Summary

Conc-mg/L Code Count Mean 95% LCL 95% UCL Min Max StdErr StdDev CV% %Effect
0 D 3 1.0000 1.0000 1.0000 1.0000 1.0000 0.0000 0.0000 0.00% 0.00%
0.24 3 1.0000 1.0000 1.0000 1.0000 1.0000 0.0000 0.0000 0.00% 0.00%
0.482 3 0.9667 0.8232 1.0000 0.9000 1.0000 0.0333 0.0577 5.97% 3.33%
0.825 3 1.0000 1.0000 1.0000 1.0000 1.0000 0.0000 0.0000 0.00% 0.00%
1.377 3 0.5333 0.3899 0.6768 0.5000 0.6000 0.0333 0.0577 10.83%  46.67%
2.215 3 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 100.00%
Proportion Survived Detail

Conc-mg/L Code Rep 1 Rep 2 Rep 3

0 D 1.0000 1.0000 1.0000

0.24 1.0000 1.0000 1.0000

0.482 1.0000 1.0000 0.9000

0.825 1.0000 1.0000 1.0000

1.377 0.5000 0.5000 0.6000

2.215 0.0000 0.0000 0.0000

Proportion Survived Binomials

Conc-mg/L Code Rep 1 Rep 2 Rep 3

0 D 1010 10/10 1010

0.24 10/10 1010 10/10

0.482 10/10 1010 9/10

0.825 10/10 1010 10110

1.377 510 5/10 6/10

2.215 0/10 0/10 0/10

006-469-472-7 CETIS™ v1.9.4.3 Analyst; QA




CETIS Test Data Worksheet Report Date: 13 Mar-18 15:41 (p 1 of 1)
Test Code/ID: 1355964 / 00-2027-3508
Reference Toxicant 96-h Acute Survival Test EcoAnalysts
Start Date: 23 Feb-18 13:35 Species: Eohaustorius estuarius Sampie Code: 2AESBC623
End Date: 27 Feb-18 11:40 Protocol: EPA/GO0/R-94/025 (1994) Sample Source: Reference Toxicant
Sample Date: 15 May-17 Material: Unionized Ammonia Sample Station: p170515.67
Conc-mglL _ Code Rep . Pos | #Exposed #Survived MOLRS, e s s epsrmee i e e o e
0 D 1 12 . 10 | 10 .
0 D 2 18 | 10 10
o b 3 9 10 10
iy e 6 o = _.._. , -
- 0.24 2 14 10 10
T e s A 10.-. _
. o - T
s P : T i o
0.825 "2 10 10 10
0.825 A 1I 10 10 .
o 1.377 1 18 I 10 5
1.377 2 4 I 10 5
1377 3771 0 6
2.215 1 2 10 0
2.215 2 3 l 10 0
2.215 3 5 | 10 0
006-469-472-7 CETIS™ v1.9.4.3 Analyst: QA: U‘:ﬁ’;’




Un-ionized Ammonia Calculator

SLIENT Landau \ __|Date of Test: |23-Feb-18.
PROJECT: [Reference Toxicant . .~ ITest Type: Eoh: %
COMMENTS: |P17051567 - e

To convert Total Ammeonia {mg/L) to Free (un-ionized) Ammania

Integer: I-factor
1 9.26
8.27
9.28
8.29
9.30
9.32
9.33
9.34

@~ ;& WwN

Sample

Mod NH3T (mgll.

salinit

{mg/L) enter the corresponding total ammania. salinity. temperature, and pH.

0.499

28

79

15.6

28B.78

9.3187

0.009

16.000

28

[E:

i5.6

288,76

9.3187

0.240

32 400

28

[

15.5

288.66

9.3187

0.482

69.700

28

77

15.5

288.66

9.3187

0.825

120

146.000

28

76

15.5

288.66

9.3187

1.377

240

283,000

28

7.5

5.6

288.76

9.3187

2.215

W W ~ 3D W =

-
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_' Ammonia Reference Toxicant Test Water Quality Data Sheet
[ HESJANALYSTS |

CLIENT PROJECT Laboratory PROTOCOL
Landau Blair Waterway Eohaustorius estuarius Port Gamble . PSEP

TESTID LOT #: DILUTION PREP INITIALS:

PI#osIS L7 2986C510 | Wb

CHAMBER SIZE/TYPE |EXPOSURE VOLUME TEST START DATE INTIALS ~ Coz) |TIME TEST END DATE

|
Glass pint jar 250 mL 23Feb18 | 1338 ;db;, V(] 27Feb18
WATER QUALITY DATA

e TROTCONDNONS Mt e R

e s ] s GAMMONIAG - s D T
TECHNICIAN [ e

CONGENTRATION D.C. TEMP. SALINITY pH AMMONIA
SAMPLE ID DAY REP WQ TECH/ DATE Tech
vilue units meter] mag/L mater °c meter ppt meter unit METER] mg/L

Ref. Tox.-ammonia 0 mag/L

PUIA[\SUIA | 2% | 939 [w apsfiolosa [us | |
i L C‘ 154 C[ ZF ?6’ W«" ?’fu il .3';"_15 -r-
IF1416L] 4] 2%

Ref Tox.-ammonia 15 mg/L

15l yr>|Olo|w f I ]
t% 16514098 (495 | wopsof2zt|w | |
2510 Lo '

Ref. Tox.-ammonia 30 mg/L

5

Ref. Tox.-ammonia 60 mg/l

Ref.Tox.-ammonia 120 mg/L

EN P U6 usz (9141,
151% o9 2%

1wl | |

%

—

¥

———

\S.l,

——

SRR N

— il |

Ref. Tox.-ammonia 240 mg/L

0 q

4 4

0 q

4 0 0

: ! ! Tlwepa| | | |
0 |Stckfg (5% | 455 iy 1+ w 'Lf‘LB (0]4a 3 UG
4 017%(4 |wg|q |28

0 o q

4 9 ]

0 0 a

4 1) q

i

Q

‘i Tt |
T 5519 |2%

.

4

i

__9_3-@.9&.31_:?__5:5-—:?_9 = N

13

05/11/15 Amps.Eohs 4-d & 10-d NH3 RT ver.2 10f 1



i < H | R
Tel ANALY S{_\gnmoma F “erence Toxicant Test Water Qua Jata Sheet

SPECIES
Eohaustorius estuarius
CLIENT PROJECT PROJECT MANAGER LABORATORY PROTOCOL
Landau Blair Waterway B. Hester Port Gamble . PSEP

SURVIVAL & BEHAVIOR DATA

OBSERVATION KEY

N = Normal
LOE = Loss of equilibium
Q = Quinscent ' - / 5 I
DC = Discoloration 7/,71“] /'l% ?/‘3/3 ' X ]?-(»‘ l I VT
NB = No body ebiorerdos TECHNICIAN " TECHNIGIAN """ TECHNICIAN " ITECHNICIAN ™
F = Floating on surface

'O 15 w | L W

CONC, INITIAL
RAMECEID value | units i NUMBER [ #ALIVE: #4DEAD: OBS | #ALIVE: #DEAD! OBS | #ALIVE: #DEAD: OBS #ALIVE ! #DEAD 0BS

"0 100 zelo e 1E]I0 0 2P0 O 5F

...........

Ref. Tox.- Ammonia O mail | 2 l WO io HoF| 0!

Lefloio Nig o

e 0 gl o

ize] 10 10 ol lw
0
0
0

10 ze| 1!

Q Q-/
L
XX

0
¥ 1wiolselw;
Ref.Tox.- Ammonia | 15 mgiL | 2 J/ gt() 0 {(E ;u:
0 0
0

ETFITPTTT TRy FRRRARUANA S

R0 9 F Ly O

................

0| ID

2] |0

e H¥7)L10
Ref.Tox.- Ammonia| 30 mgL |2 | i |(_\ O isT| 0 i

Ref Tox.- Ammonia 60 mgrL | 2 O

LCETEERTTTE: TPy PP

cicic]oici©|ciCico |CiO
o
1
=

&
=
1

Ref.Tox.- Ammonia| 120 mgiL | 2 q

D T TP T

v,
-
A
~ A e

.__-.(_).).c; LDl o ied
T Vo)
1

£
<
G
o
il
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Ref Tox.- Ammonia | 240 mg/L | 2 J

De, tabie Wy

@Dwe 27, w225
Bwe HE (e 2fes
4 alnes

05/11/15 Amps.Eohs 4-d & 10-d NH3 RT ver.2 1 0f 1



Ammonia Reference Toxicant
Spiking Worksheet

Reference Toxicant ID: 21305 (S, LT

Date Prepared: 215]\%
Technician Initials: o
Amp/Eoh NH; RT
Assumptions in Model Date: 1/23/2018
Stock ammonia concentration is 10,000 mg/L = 10 mg/mL Measurement: 9676.66
Test So!utnons' Volume of stock to reach desired
Measured Desired :
: . Volume concentration
Concentration Concentration
mg/L mg/L mL mL stock to increase
SALT WATER
7935 240 750 27.902
1% 120 750 13.951
WM.+ 60 750 6.976
32 4 30 750 3.488
b .0 15 750 1.744
0. 4ax 0 750 0.000




ORGANISM RECEIPT LOG

Date:

&S

/w’b/L'G

Time:

400

Batch No.

NAS 02201 D

Organism;

Lol stovius  psnavivg

Source / Supplier:

Novtw AN Aguatic Scuwhun

No. Ordered: No. Received: Source Batch:
@b Q60 # 10\ Collection date, hatch date, etc.);
100 Qoo + (b ( /e

Condition of Organisms:

Bood

Approximate Size or Age:
(Days from hatch, life stage, size class, etc.):

55 pmmm

Shipper:

Fed tx

B of L (Tracking No.)

U592 3661 9380

" Condition of Container:

Received By:
(06 / S
D.O. | T e H | Tech
. .0. emp. Sal. P 5 " ech.
Container |\ ai) | (C) (nciude | (Units) | *Dead | % Dead* | o
- Units)
@ ___________ A . Y N
*if >10% contact lab manager
Notes: T
0 LeLoved \)th
7/27/15 Organism Receipt Log v1.1 Page __ of __




Northwestern Aquatic Sciences
3814 Yaquina Bay Rd., P.O. Box 1437, Newport, OR 97365
Tel: 541-265-7225. Fax: 541-265-2799. www.nwaquatic.com

SUBJECT: Animal Collection Data Sheet (shipping)

SOLD TO: EcoAnalysts Brian Hester/Collin Ray/Hillary Eicholer
4770 NE View Dr. 360.297.6040
P.O. Box 216 Julia Baum
Port Gamble WA 98364 360.509.4141
FedEx# 1817-5747-7 P.O. # 1398 PGL

DATE OF SHIPMENT: 2-21-18

ANIMAL HISTORY
Species Age/Size Number Shipped
Eohaustorius estuarius 3-5mm 860 + 10%

WATER QUALITY AT TIME OF SHIPMENT

Temperature (°C): ;¢ 2. | pH: &, ¢ Salinity (ppt): 3 0. | D.O. (mg/L): Sy
Other: DI TN, | S
PACKAGED BY: /(o Male CQ s O

FIELD COLLECTION/CULTURE NOTES

Collected 2-19-18 from Yagquina Bay, OR.

Interstitial WQ: Temp: 0.0 °C, Salinity 27.0 ppt.; salinity was adjusted down or up ~ Sppt as needed.
Held at 15°C in aerated water.

ADDITIONAL COMMENTS

P.O, # 1398 PGL

2-liters of 0.5 mm sieved home sediment included.

PLEASE RETURN ALL SHIPPING MATERIALS

If you have any questions, Please call Gary Buhler or Gerald Irissarri at (541) 265-7225. Thank You,



ORGANISM: _ FoNusTonis estzri s

MAINTENANCE LOG FOR CULTURES

LOCATION: __babn & Teud: debhtnin by
Batch Number: _Mﬂ.'é-e;,l—?;\-w NASOZZ2IY” Date Received: Z/E’,Z,/ff Initial # of Organisms: A (9 3(~
e
Organisms
Date A';ﬂe,,‘;dm L‘gf’ D.O. T(?E")p C@E?'jd’ pH C‘:*;%e ﬁggﬁﬁ; #Mort | % Mort* | Init. Comments
A (YIN)
zfospy] B-v| 1 | S5 154 [ 14 [ 394 N Y 0 | - |
LUV L 95 5519 [ 0] N A 0 — | e |
s | — | U [y [kl [ A [go | ¥ y L2 | w \
V172 [g\ w4 ]|28 [g0] YV y VAR B
2(asiy | Vv l 33 bl N [ FF | N ) 30 |15y ] s
L vy |2 (30 [159] 2% [3% | o y 4 ||y, | U
2@ JI v o Lied] 2 | 3R By Y L L% | B9
v Y2 13l lwal2s [ 3% B ¥l 5 | <m | 89
2f2? | o+ | | 34 | bl | 28 13,0 y 5 <\ |’
U 1z 79 wo [ 2% | 9% | v R RAVERT-
W | | 1% [l | 24 1Y | N y E <V | U
R 2 |80 [ WO 1M (3¢ [ N [ N o | — |[us
YA e o N W I & O O O O e W W S Y A AVA TS
VIl 2 (3 [w0 [ (34 [ Y v | Tl w
Bt |1 | ( 3% (5 [0 | 24 | w Y 8) = |
y —+ | 7 38 bl | | 34 | Nn Y U ~ | il
) | T \ 1.2 [ 1S9 | 2| |7-8 | WA i | 0 - &4
VI T 1% (39w [z (>3 [WA \ C 17 15
FT = Flow-through G)}E}, b, Znﬁ) @R& T‘;’\.PMJ% ZPLB @H_pm W bt not recotded %z/bﬁ“

*if =10% notify lab manager

4/3/17

Culture Maintenance Log v1.2

IND OF Cirt

@ truease. 2L D 30 ppt, US 3/




2. Neanthes arenaceodentata 20-Day Test

EcoAnalysts Report #P030918.01



&S] ANALYSTS

PROJECT MANAGE
TEST SPECIES:
ORGANISM BATCH:
TEST PROTOCOL;
LABORATORY:

TEST LOCATION:
TEST START DATE:

TEMP, RECORDER#
DILUTION WATER BATCH:
FEEDING INFORMATION:

EXPOSURE VOLUME:
REFERENCE TOXICANT #1;

REF. TOX. MATERIAL #

CUENT SAMPLE 1D , CONTROLID CONTROLID
jleenieneny . | Eohsmo
i B |
3P Il {

s

DAILY DATA QA CHECKS: Date/Inltials
2/23/18 Ju ’lf’l,j - ACCEPTABLE
2/24/18 ) z'{ Yy PARAMETERS TARGET commenys
2/25/18 U 2 r ij"" DO: (mg/L) >ap | 0% N
2/26/18 JL 2 / 2L Temp: (°C) | 2041 Optimal
2/27/18 ul.) ) II'LQ. sal: (ppt) 82 Optimat
2/28/18 L- ’.,Sh'}, pH: 7-9 Optimal
311718 . N
3218 JL 'J{ o
T
3/4/18 \j[_, 6] ["L,
3/5/18 Je !
3/6/18 N
3/7/18 \j “
3/8/18 i
3918 Jv v
310/18 S 3] 1)
I11/18 U‘ A\ 3 'z
¥12/18 ij /
3/13/18 J o 3 I i S
3/14/18 ]' i

L 3/15/18 L

05/14/15

20-DAY CHRONIC TEST
INTERACTIVE DATA SETUP

Blair Waterway
PG1103

Brian Hestor

L NAS022218

i Port Gamble .

Bath 7
! 23Feb18

NA
FSW022118.01

4 Degraas Colsius -

PSEP 1995 i

TEST START TIME:
TEST START TIME:

U

NH3 REFTOX CONC (mg/ 1)
o |

(R

Landau 20d Neanthes

Page 1



A ANALYSTS

CLIENT PROJECT JOB ND, PROJECT MANAGER LABORATORY / LOCATIO PROTOCOL SPECIES
Landau Blair Waterway PG1103 - Brian Hester Port Gambie / Bath 7 1 PSEP 1995 Neanthes arenaceodentata
;-."ﬁmmw” - Iq\i J ENDPOINT DATA & OBSERVATIONS -
g | - I RN N RS S R P PN N S N EY R T : ;
======== i | N[ I VY A | S N o | S |5 [ : :
_— | B2 nlmlwlelin sl lalglars|nfella]laial ® : :
S ENMNMRNININN NGI§ |9 @ 6|6 G&_____(ﬂ G|S |
Control / Eoh Sand | 3 L [\} é1 5 3
UL L e s s | B 1 s
:5_'_-.:_- Gy ) G ./ S
i W IR | T TTe fo o Ty To e [T 5[5
..... TN e 116 f
Carr Reference / | 3 PR Cr G) 6 5
2 N [ G Q & 6 .
CHUININ N ININ (N 6]6(% e 119 |
SNV [ LU ]e]] |15
e I\) [\J l\) |\! nJ G\ 7 G‘) b
BT . ran: :;e}lght Dry(:;;ght Asne{t:n\;"Jelght
s> | SOLOBS. 1 [51.08
’ | > S04R[0 SL
; s S0,341%2 2 505 1

Y0uen 2[i2[§ MoIL; D ven IS 2f23) 17 4%, -2 dosc OFM5 1.]?5/11 w0 Wiony ndbon, GQuotw, w, 2(l¥
O w5099 mg .y 38 @M %L we 3]
"244 63 mg

8121115 Landau 20d Neanthes Page 1



O] ANALYSTS

e ] IS JENKMNSNENERE
........... g=3l . o .u ol e laleln ﬁ? N: N: : : %
_____ e ulw SN 6 I Tg e e[S g 6] 5T Mbst|aas 53 |2z 23
JINWTT T e 1 | 7] aa g0l 282,52 226 o
ssar [ [ N T e 5% 1449 124 Sh (217,56
- (OL _______ [RREANRIRRINED S AL 12128 .03 218 .44
NIV 617195141263, 89 |1t 4
BRI @c\‘cﬁ o S [11204724¢.28[p4 1 A
: f L IIVIN L] 5233830028 [ 24 1.6Z
sl HRE1HIN | IN b 5 [%202.45]280.1S [127.18
Al ] LNV S 1 ™M90.41 174 44] 220.5 |
} Ng\ IR P11 .04168 0% [218. 12

G)\EI r\)mﬁwﬂfa\f’bﬂlﬁ
Bwe w )y oL 3y

8/21/15 Landau 20d Neanthes Page 2



Xe®]JANALYSTS

CLIENT PROJECT START TIME/ END TIME DILUTION WATER BATCH PROTOCOL TEST START DATE
Landau Blair Waterway 144§ 70900 FSW022118.01 PSEP 1995 23-Feb-2018
JOB NUMBER PROJECT MANAGER LABORATORY / LOCATION  |ORGANISM BATCH TEST SPECIES TEST END DATE
PG1103 Brian Hester Port Gamble / Bath 7 ATS022218 Neanthes arenaceodentata 15-Mar-2018
L ——— i e e WATERQUALITVDRTA  — —— —— — ————————
SamPLE I onv | e | o |— D'r?“g“ — TEM:: — SALI";:: — p":mit R::;EL Feeding]  TECH/DATE
Control / Eoh Sand 0 |Surr 9- q 7.9 ’] 11 + L 38 ¢7 27 Juv 9.23./8 RH
Control / Eoh Sand 1 |Surr ‘ g '.} L[ g | 8' (’I %’ 28 @ ? g 8’ e : j.:'\ UE) ?/( 2}{
| Control / Eoh Sand 2 |surr % ':}1 L:,’ $ 14 | 3 Lﬁ’ < g .0 _; - "; | wo Us Za/ZD-’
Control / Eoh Sand 3 |surr 0! 7-} 4 14\ 51 AR O\ = CJ (b[/\ : S 2:{21-4—[[
Control / Eoh Sand 4 {surr q a5 fil- 2.0 i 5y q O | , : > s 277
Control / Eoh Sand siserl 1] 3.5 (A 4TS (q| I¥ a: 74 L s
Control / Eoh Sand 6 |Surr ‘1 3.7 A 20.\ ! ’2_,8 g 3 6 U@LI L W'? () 3/;; )
Control / Eoh Sand 7 |surr i X\ q 2% c[ 24 q .9 Ui J /02
Control / Eoh Sand 8 |Sur ol :} '5 ﬁ 105 9 ‘ Zﬁ' 9 @ ‘ O WS | Us 3/3
Control / Eoh Sand 9 |Surr (:7 7 2’ q 20"] q Z? C‘? 77 : ':f. M_‘?qu
Control / Eoh Sand 10 | Surr 6 ?-S Q ?/D A\ 6 '2/9 ‘8 3(' 01 : o \)L— ()L, j/ﬁf
Control / Eoh Sand 11 sorl | Q| 3 | 0.5 (¥ Iy % 14 |y é I
Control / Eoh Sand 2ser | g | 34 | wk |y 1y X ' b '5' [+
Control / Eoh Sand 13 |Surr 'g' 3 A 8’ ZO-() g' Zﬁ’ %( Sl _-_‘ U@J ’é /6/
Control / Eoh Sand 14 |sur| | |¥ 1% |¥ Ns g 2% S — f 3fA
Control / Eoh Sand 15 |Surr Y '} 13 Y L0 5 ? (l? T T " 3“0
Control / Eoh Sand 16 |surr 8 Wi & 9) 9.0, q' 6 16 5] AS 3/[ {
Control / Eoh Sand 17 |Surr 0 :}-d‘/ 6 10 ¥ 8 95.%) g Juv gh?..
Control / Eoh Sand 18 | Surr ¥ +.L T Z] 0 ¥ 25 T b ’3;}{6
Control / Eoh Sand 19 |Surr T "f ’5 67 21.)."}’ T Z,CK S’ -~ f)}i!‘g{
Control / Eoh Sand 20 [surr| V¥ q 4 ? 0.4 ¥ 2_8/ T wy 3“6_—
08/21115 Landau 20d Neanthes Page 1



XO] ANALYSTS

20.4

2%

CLIENT PROJECT START TIME/ END TIME DILUTION WATER BATCH PROTOCOL TEST START DATE
Landau Blair Waterway \ dH'S / 0900 FSW022118.01 PSEP 1995 23-Feb-2018
JOB NUMBER PROJECT MANAGER LABORATORY / LOCATION  |ORGANISM BATCH TEST SPECIES TEST END DATE
PG1103 Brian Hester Port Gamble / Bath 7 ATS022218 Neanthes arenaceodentata 15-Mar-2018
——  WAmgamvoAm ————————————— ——
Ll T D RS B TR e e
SaMPLE 10 onr | nee | mn B ':‘g T —— TEM:: — 5“"":;: — "Hunit R;:T‘::L Feeding|  TECH/DATE
Carr Reference / o s 519] 7.9 Al 9.7 || al 2.6 OV 2.9318 6
Carr Reference / 1 |surr S 1.5 ¥l 54 5 7% £ 3.9 L ] w Z/ 33
Carr Reference / 2 |surr ¢ ?5* g .\ % 2% g < &) et o U Z/{ 25
Carr Reference / 3 |Surr q ’;},‘6 6‘ A.O 5? 7] 0‘ }_ﬂ OJV\ o A 2}2‘({ WS
Carr Reference / 4 |surr q ? 5 (9 K. \ &i 22’ 9 g0 i T o5 5!7 B
Carr Reference / 5 [surr q 24 q 1.4 q 75 q 79 s Laa A Z}aﬁ"
Carr Reference / sl 19] A3 Ja] 200 [« 28 [9] FA | /5 e 3lm
Carr Reference / 7 |Surr ﬂ Sy l. G[ 1.0 (Jr q 16 0[ ‘3( 29 o |‘ s 1 Jeo 5’/ 02
Carr Reference / 8 |surr 01 —:) 1 9{ wL{ O[ 2?’ al £ D g S ws | Wy ’5/'_7)
Carr Reference / 9 |Surr l q T 3 q 720.9 ﬁ 28 q 7.‘7 C‘A = ‘L. 3/1_}
Carr Reference / wiserl | |8] .5 (6] (449 [g] 28 6] 34 | T U\ 3oy
Carr Reference / 11 |Surr 8' j’ Y cl:( 16.2 Y 128;, %, % ‘ i j, b{.b 3/ Z
Carr Reference / zlod R ] Y% 8] WD K[ % K| 3. TN
Carr Reference / 13 | Surr Y }2_ < w,l{ g 9% v ok ?_O s \7)/%/
Carr Reference / 14 |Surr E’ .5 e ﬁ)q ¥ o2y Tl ¥ ws 2/
Carr Reference / 15 |Surr % ? JU( i wq 6’ L‘@ f @|O Ub 5) lO
Carr Reference / 16 |Surr 8 .5 B 70.85 8 16 B 8.0 Je 3/“
Carr Reference / 17 | Surr 6 X S 8 Tl g 6 18 g g.0 Jdo 3/{ 2.
Carr Reference / 18 | surr Y Tu e Z;OO\ 5 ZS/ v 8 A Us 5‘ !b
Carr Reference / 19 |surr ?’ 15 ? 10 lJﬁ ¥ 18/ 1{ .0 W 2 \\«1'
Carr Reference / 20 |surrf L [ g L,, ¥ T %

08/2115

Landau 20d Neanthes

Wb 35

Page 2




X®O]ANALYSTS

CLIENT

Landau

PROJECT

Blair Waterway

START TIME/ END TIME

1448 7 040

DILUTION WATER BATCH
FSW022118.01

PROTOCOL
PSEP 1995

TEST START DATE
23-Feb-2018

JOB NUMBER

PG1103

PROJECT MANAGER

Brian Hester

LABORATORY / LOCATION

Port Gamble / Bath 7

ORGANISM BATCH
ATS022218

TEST SPECIES

Neanthes arenaceodentata

TEST END DATE

15-Mar-2018

WATER QUALITY DATA

[ sotmery T TEMP©y

i . W Ty

e

I o I o A

e e e R e b

SAMPLE ID

D.0.

TEMP

SALINITY pH

3
3
5

mg/L

unit

a
-3

ppt

RENEWAL

Feeding

TECH/DATE

Surr

3 7.9

/9.8

26 786

'??% g).u

203.18 gK

Surr

gE2

19

13 13

| W6z

Surr

1L

\$.4

Ly §o

%@Wr

Surr

e

7.+

Y T4

Surr

15

Ty

2%

s 777

Surr

24

q.L

£
3 .0

Wb z2/es

Surr

! I R e N

T

14.9

.8

Surr

T

. 0-0

28

>0 R

Jo 3/

| Jv J/bL

Surr

1.4

23

wh 3)5

L'~ - T O - T O T - I I O T I - |

Surr

20,

2%

e /Y4

[y
o

Surr

14.4

18

J_3fs

[y
[

Surr

10.0

IO =

¥

s 2

[
N

Surr

7 9

s |

¥

Wb 3] 77

[N
W

Surr

P oy |
|l aV o

20.1

—

23

w34

[
E Y

Surr

W\

¥

o & =i

[y
wn

Surr

|0

149

28

[
-]

Surr

Ay [

Lo

28

N3/

[y
g

surr

vj\-) -
s

20.\

o ofe

26

U- gl

[y
-]

Surr

z,Ut%

Ly

s 33

[ury
o

Surr

20-Z

85

- "r:-_\. B Y¥

]
=]

Surr

0|2 |2 || [ORRH R || 0 2| s| 5[l 3 PR o0 |5
229 |29| D | R |e0 |7V | 0|22 | o |- =L g| dop op o

Y
SN o

A

X ARR | B ®| 0| A0 |7R [N |[BF2| 5|5 | oL (9| 503

29199199 | | e [ || | P |t N [o8

<O |—

23

08/21/15
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H@JANALYSTS

CLIENT PROJECT START TIME/ END TIME DILUTION WATER BATCH PROTOCOL TEST START DATE
Landau Blair Waterway |44y 7 0400 FSW022118.01 PSEP 1995 23-Feb-2018
JOB NUMBER PROJECT MANAGER LABORATORY / LOCATION ORGANISM BATCH TEST SPECIES TEST END DATE
PG1103 Brian Hester Port Gamble / Bath 7 ATS022218 Neanthes arenaceodentata | 15-Mar-2018
“WATER QUALITY DATA
rEsTCONDmons DD:T@’ '»i %(? szl;rrgéppt) 3 ;:1 0 e e
===== D o e L N S . 2 oot Rsaven
SG-14 / olser| B[ A 7.9 1 19.5 |9q] 28 2l 79 i e
SG-14 / 1 |surr ] 3s ? l‘%% g 2% < "10{ - | 1 s 2/'2/‘{
sG-14 / 2ol 11 3.0 %] wo J¥] 2% |8 3.0 | Wo | w22y
se-14/ el Al 3.5 4] 33 4] 2% 4] 34 ] o 2bls
SG-14 / 4 |surr f?{ ’4 5 q 184 q 7_8 q %“ l - Ub 1% 'Z{@?‘
SG-14 / sl 4] 2s 4] 4.y |9 2% q| §.0 . L Iy
SG-14 / slser | 14 2.3 9] 1aa [a] 78 U b.o WSl | WS | Ov 3o
P =g o q -:} 2 q 20.2 9 Zﬁ GI 9 0 S ' e T JL/ 3]52_
SG-14 / 8 |Surr 9 15 11 0.2 |9 Ly 7]
$G-14 / 9 |Surr 9 7.2 |9| zo.6 9 78 2
$G-14 / 10 | Surr o >SS (B (4.9 % 26 |©
SG-14 / 11 |Surr S 2u |y 0L |v 1Y X
SG-14 / 12 [sur| [ [& Iu T W05 |y " ¥
SG-14 / 13 |Surr ) > 2 %L{ T Z,S' ?
SG-14 / 14 |surr ¥ 34 ¥l 205 |¥ 7% -
$G-14 / 15 | Surr ﬁl 7.4 g 0% % 25 Y
$G-14 / wejsrl] 18] XS |8 205 [8] 216 |8
$G-14 / 17 | Surr ol 4 |8 205 |8 -8 |8
$G-14 / 18 |Surr 3’ f},,{ i3 Z(Jﬁ- 3 J% ¥
SG-14 / viserl| 1] 7.5 |Y o4 |% ly |y
$G-14 / 20 {ser| b | Jy T Wi Y| 7% S

08/21/15

Landau 20d Neanthes
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HOJANALYSTS

CLIENT PROJECT START TIME/ END TIME DILUTION WATER BATCH PROTOCOL TEST START DATE
Landau Blair Waterway \ d(qxj ; 0900 FSW022118.01 PSEP 1995 23-Feb-2018
JOB NUMBER PROJECT MANAGER LABORATORY / LOCATION ORGANISM BATCH TEST SPECIES TEST END DATE
PG1103 Brian Hester Port Gamble / Bath 7 ATS022218 Neanthes arenaceodentata 15-Mar-2018
_ WATER QUALITY DATA
e S NDITIONS . | | S 0O(MgILY - ] - TEMP(C) . | SALNDIY(OptY ] ) e e
Sl mammrae L e e (T e D R e R ER S neee I L TR e e e s e
SG-16 / o |sur|30 9| 7.8 " (\)/dl 97 19| 28 Al 7.8 OV (295108 BH
S$G-16 / 1 |Surr %* "1'[ Z ¢ 140 T Z% T8 E —}' e ; ws 2 {24
s6-16 / 2wl [ 1@] 35 ] W [e] 23 (3] g0 | [U6] W yes
S6-16 / s [a] 2.0 14| 188 [a|%¥xas 9| #9 S| (80 s
ctassind ool 4] 32 (R B 4] [ g0 [ Tw w2z
$G-16 / | q ,:} . 1 q \q 4 q 1% O[ -?.cl e :;- A ZP e
56-16 / )l 4] F0 4] 144 |4 28 4] >4 | wsL [ W] u- 3/
56-16 / 7iswed] (4] LB [ 200 [9q 28 [a] x| | |U- 3/
$G-16 / 8 |su 2] L. Q \i4q ] 2% (9 39 : RS s )y
SG-16 / 9 |surr 9 é g, @l 20. ' 5{ 78 c? 2.2 cr - :.- | cp. 3?{_{
SG-16 / PP o 8 T 9 4.9 |6 728 & 38 | 4 Ju| Jo 3/0'5”
sc-16/ uferl Jo | A0 3| A4 x| 2% [v] 29 s 2w
SG-16 / 12 surl || Y 3\ e My 1% x Y| 24 b 5/’7*
$G-16 / 13 | Surr > e > 0.\ * 28 S 3.9 o o
= o G| 2 S 8 O T 5 200 3 B X U /9
SG-16 / 15 | Surr R e % 49 5 25 5 E &4 s 5})50
SG-16 / 16 | Surr V| 7.0 [8] a0 % 28 || 9.9 J-3/ L
SG-16 / 17 | surr 8 b. Y g8 20.D é ’LS 8 .8 : A -;__:\_l Ov 3}{2’
ie/ wlord Ve [ 04 [8] o ¥ 2% |3| 3.0 M 3)15
5G-16 / 19 | Surr ?/ -51,31..%{_‘5) ' 7,0 s ?/ %’ Qﬁ T{ ‘Jl‘cl WD 3}}L{
$G-16 / 20 [sur| (g 2.0 |% 49 Y 1% ¥ T.0 U 3)is—

08/21/15

© 1€ 3.3219 BH
@ W SVIYST S
@M, ba v 2
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Ammonia and Sulfide Analysis Record

Page

Lof

Client/Proj je
L,%Mw BUL:V Wetlpawad

‘ Organism:

Nty

Test Duration (days):

PRETEST / INITI /" FI
ERLYING (OV) @

L. / OTHER (circle one)

(circle one) / Comments:

DAY of TEST: O _

Calibration Standards Temperature

Sample temperature should be within +1°C of

Da'ztfi'ﬂ/ o Temperatt:;;g: 395G standards temperature at time and date of analysis.
i .
I
; Calc-
" Sample ID or | Conc. Dateof | Ammonia | yro.0 4 | Dateof | Sample sq) | Demple | Measured | i, [ tted
Descrinti R Sampling and Value T oC Reading and | Preserved | pH (opt) Volume Sulf. i Sulf
CSCHPUON 1 OTREP | nitials mg/L) | TSP CO | pnitials (Y/N) PP (mL) | (mgr) | P (mg/)
oV g | Suw [V13/® J- [ 0.102 [Thy [0 [*hIi8 0/ \\ 1o 10.003 ‘\\
et 0. 239 p 002
&S .09 S 0.00D
Sa- & 0.32% 0.000
Sa-\\ 0. 4L 0.000 N
A
ou SR | @ tAav]14.% i
L et S2% | | 22| 29| § | 6.00 Z
LGS 0.& 28 3924 0-00L | | o.oo¥
S ©.4b 76| 27 0.00
Carll $.S9 3.8 (3924 0.00
<oy |- L +v [T I U [38 9 U 500
OwiL 1 e @




Ammonia and Sulfide Analysis Record

Page

e U

] Client/Proje

T oy waten v

! Organism:

Test Duration (days):

Landan Nesa ey 2.0
PRETEST / INITIAL FIN / _OTHER (circle one) DAY of TEST: Z-0
ERLYING / EWATER (PW)(circle one) / Comments:
Calibration Standards Temperature I —
. : ample temperature sho wi +
ate: 3!{‘),:/1’6 Temperature: 20.8 °C standards temperature at time and date of analysis.
o Ammoma ) Date of : Sample o b Sample Measured i il Calos,
ng;;;;l:l: It[i?a'::r _. OC:E: Saxﬁplmg and  Value | 'iMetq.r"#ﬁ Readmg and Ptesérved"i .\.' pH (Sai) Volume |  Sulf. | Mﬂgrl_ | usliﬁ.d
p L Inmals (mg/L) o P Imtlals (WN) : pp (mL) (mgfL) p (m g/L) _'
o, P Suw IlSILG I 0.0 f@}[e T T (6 | 0.50G [ _
AR 0.136 N I ND N\
(S 0.136 [ 10 ool R
Sa-19 & 9 0.00 N\
Yo'l 0. 143 N\ ND B
Skl ] 0132 | v | ¥ N\ L ND N
o o] | | 25 fh [0y l s 29| L 0.00] S Tlooo
(AUl ] 0.%50 2L | I 21123 < ND 7 | ——
| @S |- 2L 1.3 I 2218 0.00] ( |0.00
S 14 0.904 2 | 23123 0004 0.008
$a-le [.%1 210 | ] O -
Vb Y L 0.359 | { |2l.z L v 2027 ]V Toon | Yo




Un-ionized Ammonia Calculator

CLIENT: Landau Date of Test: |23-Feb-18
PROJECT: |Blair Waterway Test Type: Neanthes arenaceodentata
COMMENTS: Porewater calculations performed with porewater WQ parameters

To convert Total Ammonia (mg/L) to Free (un-ionized) Ammaonia (ma/L) enter the corresponding total ammonia, salinity, temperature, and pH.

Sample Mod NH3T (mgiL) salinity (ppt) pH  temp (C) temp (K) ifactor _Mod NH3U (mg/L)
Target /| Sample Name Actual 22.9 8.0 24.1 297.26 9.3053 #VALUE!
Integer: |-factor Example 3.5 2.000 10.0 7.5 5.0 278.16 9.2750 0.008
1 9.26 Day 0 OV
2 9.27 Cantrol 0.102 28 ;i 19.7 29286 9.3187 0.002
3 9.28 Carr Reference 0.239 28 78 19.7 292,86 9,3187 0.005
4 9.29 G-5 1.090 28 7.8 19.8 29296 9.3187 0.022
5 9.30 SG-14 0.828 28 7.9 19.5 292,66 9.3187 0.021
3G-16 0.746 28 7.8 19.9 293.06 9.3187 0.015
gt : Day 0 PW
in Control NM 273.16 9.2548 #VALUE!
2 Carr Reference 5.220 29 7.7 19.7 292.86 9.3214 0.084
928 G-5 10.400 29 7.8 19.8 292,96 9.3214 0.211
bt S5G-14 8.460 29 7.8 19.5 292.66 9.3214 0.168
m“ e SG-16 5,580 30 7.8 19.9 293.06 9.3242 0.113
Day 20 OV
Confral 0.614 28 79 20.4 293.56 9.3187 0.016
Carr Reference 0.196 28 8.1 20.4 293.56 9,3187 0.008
G-5 0.136 28 8.0 19.9 293.06 9.3187 0.004
3G-14 0.116 28 8.1 20.4 293.56 9.3187 0.005
3G-16 0,143 28 8.0 19.9 293.06 9.3187 0.005
Day 20 PW
Contral 1.250 29 75 204 293.56 9.3214 0.013
Carr Reference 0.350 27 7.2 20.4 293.56 9,3160 0.002
G-5 1.360 28 7.2 19.9 293.06 9.3187 0.007
SG-14 0.964 r i 7.3 20.4 293.56 9.3160 0.007
SG-16 1.810 27 7.0 19.9 293.06 9.3160 0.006




Input Output

Total Dissolved Sulfide Temper-  Salinity Undissociated H2S Undissociated H2S Weight Fraction
Sample ID (ug/L as S) ature ("C) (Hg/L as H2S) (mg/L as H2S) (H2S/Total S)

; 0.00 0.000 #DIV/0!
Control 0.38 0.000 12.70%
Carr Reference 0.21 0.000 10.34%
G-5 0.00 0.000 #DIV/o!
S5G-14 0.00 0.000 #DIv/Io!
SG-16 0.00 0.000 #DIV/0!
: 0.00 0.000 #DIV/0!
Control #VALUE! #VALUE! #VALUE!
Carr Reference 0.00 0.000 #DIv/o!
0.41 0.000 10.26%
0.00 0.000 #DIV/o!
0.00 0.000 #DIv/i0!
0.00 0.000 #DIV/0!
0.49 0.000 8.19%
Carr Reference #VALUE! #VALUE! #VALUE!
G-5 0.07 0.000 6.72%
5G-14 0.00 0.000 #DIV/O!
SG-16 #VALUE! #VALUE! #VALUE!
0.00 0.000 #DIvio!
Control 0.00 0.000 #DIV/0!
Carr Reference #VALUE! #VALUE! #VALUE!
G-5 0.00 0.000 #DIV/O!
SG-14 213 0.002 26.62%
5G-16 #VALUE! #VALUE! #VALUE!




CETIS QC Plot

Report Date:

10 Mar-18 12:32 ( 1 of 1)

Reference Toxicant 96-h Acute Survival Test

All Matching Labs

Test Type: Survival
Protocol:

PSEP (1995)

Organism: Neanthes arenaceodentata (Polycha
Endpoint:

Proportion Survived

Material:
Source:

Total Ammonia
Reference Toxicant-REF

300+

EC50-mg/L Total Ammonja

Reference Toxicant 96-h Acute Survival Test

+25

+18

50 | T T T fre 7 T T T e T T T T T T T 1 T T ]
=L L = -4 2 = - o 2 = = = = = . e = = - = 2
g8 & © © § 8 2 8 R § © § & g a 5 & g e 5§ =
Mean: 1637 Count: -1s Warning Limit: 129.8 -2s Action Limit: 1029
Sigma: nfa CV: 23.50% +1s Warning Limit: 206.4 +2s Action Limit: 260.3
Quality Control Data
Point Year Month Day Time QC Data Delta Sigma Warning Action TestID Analysis ID  Laboratory
1 2015 Mar 6 11:50 1812  17.46 0.4369 09-2159-7453  09-1672-5355 ENVIRON
2 Apr 24 12:50 1031 -60.61 -1.993 {-) 01-6315-9057 02-6390-501¢ ENVIRON
3 May 15 14:00 89.83 -73.87 -2.587 ) (-) 15-1184-2734 08-8802-1629 ENVIRON
4 Jul 2 1415 1856 21.89 0.5409 18-8075-0902 16-6019-0259 ENVIRON
5 Aug 21 16:33 161 -2.709 -0.07194 18-5704-8732 08-2852-0434 ENVIRON
6 Nov 5§ 1600 1543 -9.358 -0.2537 15-0871-2744  12-3779-6972 ENVIRON
7 Dec 4 1555 169.2 5.529 0.1432 15-8650-5167 03-4063-5051 ENVIRON
8 2016 Jan 5 1540 21186 47.91 1.107 (+) 08-2089-5605 19-0377-2050 ENVIRON
9 29 10:55 170.9 7.215 0.1859 17-5198-4435 10-4316-4458 ENVIRON
10 Feb 26 13:.05 251.9 88.21 1.858 (+) 12-4659-9912 05-2938-3515 ENVIRON
11 Apr 15 1120 187.5 23.79 0.5848 14-5662-2397 01-2817-7421 ENVIRON
12 Jun 24 1410 1615 -2.186 -0.05794 18-4503-3329 10-8210-8087 ENVIRON
13 Jul 21 1400 13038 -32.86 -0.9658 03-2252-3368 14-5043-4569 ENVIRON
14 Aug 26 17:00 191.5 27.82 0.6765 03-0001-3671 08-4087-8552 ENVIRON
15 Sep 23 1400 135.9 -27.83 -0.8032 11-8849-2684 05-6423-6975 ENVIRON
16 Oct 21 12:20 157.3 -6.356 -0.1707 07-3517-7142  10-68382-3344 ENVIRON
17 2017 Jul 28 10:45 1831 19.39 0.4825 04-6413-3650 06-5419-2075 EcoAnalysts
18 Aug 25 1040 1722 8.538 0.2191 03-6651-4426  03-4165-4995 EcoAnalysts
19 Nov 16 1340 188.2 24,52 0.6016 03-0415-6136  04-9955-5124 EcoAnalysts
20 Dec 27 1535 165.8 2.149 0.05622 01-8821-8905  08-9204-3617 EcoAnalysts
21 2018 Feb 23 16:20 2264 62.72 1.398 (+) 13-7905-8989  13-7098-6720 EcoAnalysts

007-496-721-5
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CETIS QC Plot Report Date: 21 Mar-18 12:07 (1 of 1)
Reference Toxicant 96-h Acute Survival Test All Matching Labs
Test Type: Survival Organism: Neanthes arenaceodentata (Polycha Material: Total Ammonia

Protocol: PSEP (1995) Endpoint: Proportion Survived Source:  Reference Toxicant-REF
Reference Toxicant 96-h Acute Survival Test
250.0—
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8 & w ° 7§ 8 3z 8 2 g ®© ¥ & g @ 8 /® w e n g
Mean: 126.2 Count: 20 -1s Warning Limit: 91.44 -2s Action Limit: 66.26
Sigma: n/a Cv: 33.10% +1s Warning Limit: 174.1 +2s Action Limit: 240.3
Quality Control Data
Point Year Month Day Time QC Data Delta Sigma Warning Action TestID AnalysisID  Laboratory
1 2015 Mar 6 1150 122  -4217 01055 09-2159-7453  06-6960-4147 ENVIRON
2 Apr 24 12:50 543 -71.92 -2.619 (-} (-)  01-6315-8057 00-4642-5370 ENVIRON
3 May 15 14:.00 656 -60.62 -2.032 (-) (- 15-1184-2734 09-3943-6020 ENVIRON
4 Jul 2 1415 140 13.78 0.3218 18-8075-0902 00-0324-0641 ENVIRON
5 Aug 21 16:33 140 13.78 0.3218 18-5704-8732 12-5806-5521 ENVIRON
6 Nov 5 16:00 133 6.783 0.1625 15-0871-2744 05-8415-3689 ENVIRON
7 Dec 4 1555 146 19.78 0.4521 15-8650-5167 (03-6544-2607 ENVIRON
8 2016 Jan 5 1540 193 66.78 1.319 (+) 08-2089-5605 14-5672-8302 ENVIRON
9 29 10:856 122 -4.217 -0.1055 17-5198-4435 20-2746-8183 ENVIRON
10 Feb 26 13:05 178 51.78 1.067 (+) 12-4659-9912 04-9112-4627 ENVIRON
1M Apr 15 11:20 152 25.78 0.5771 14-5662-2397 08-8399-3634 ENVIRON
12 Jun 24 1410 141 14.78 0.3439 18-4503-3329 05-9137-4303 ENVIRON
13 Jul 21 14:00 101 -25.22 -0.692 03-2252-3368 05-6001-6512 ENVIRON
14 Aug 26 17:.00 173 46.78 0.9789 03-0001-3671  13-0809-8319 ENVIRON
15 Sep 23 14:.00 876 -38.62 -1.134 {-) 11-8849-2684 14-0354-7159 ENVIRON
16 Oct 21 12:20 135 8.783 0.2089 07-3517-7142  04-1673-2084 ENVIRON
17 2017 Jul 28 10:45 99.9 -26.32 -0.726 04-6413-3650 18-1225-7941 EcoAnalysts
18 Aug 25 10:40 156 29.78 0.6577 03-6651-4426 (09-2206-9228 EcoAnalysts
19 Nov 16 13:40 152 25.78 0.5771 03-0415-6136  18-4343-4696 EcoAnalysts
20 Dec 27 1535 144 17.78 0.4092 01-8821-8905 01-3003-8293 EcoAnalysts
21 2018 Feb 23 16:20 1862 35.78 0.7749 13-7905-8089 16-4208-5191 EcoAnalysts
. g
006-469-472-7 CETIS™ v1.94.3 Analyst: QA:




CETIS QC Plot Report Date: 21 Mar-18 13:07 (1 of 1)
Reference Toxicant 96-h Acute Survival Test All Matching Labs
Test Type: Survival Qrganism: Neanthes arenaceodentata (Polycha Material:  Unionized Ammonia

Protocol: PSEP (1995) Endpoint: Proportion Survived Source: Reference Toxicant-REF

Reference Toxicant 96-h Acute Survival Test

3.5+

304

+25

25+

EC50-mg/L Unionized Ammania

o & & %2 % & % ¥ & ¢ % & % & & & LI L
e § 8 & = 8 3 8 3 & & & 8 g g & & g e § g
Mean: 1.644 Count: 20 -1s Warning Limit: 1.246 -2s Action Limit: 0.9438
Sigma: n/a Ccv: 28.30% +1s Warning Limit: 217 +2s Action Limit: 2.864
Quality Control Data
Point Year Month Day Time QC Data Delta Sigma Warning Action TestID Analysis ID Laboratory
1 2015 Jan 16 11:15 1.864  0.22 0.4527 ~ 18-9719.6747 15.5803-7088 ENVIRON
2 Feb 20 1450 0.866 0.7779  -2.31 ) (-) 15-6687-7653 15-3894-5718 ENVIRON
3 Mar 6 11:50 1.861 0.2174 0.4475 11-3697-1780 11-9165-3524 ENVIRON
4 Apr 24 12:50 0.8832 -0.7607 -2.239 -} (- 01-0867-6874 09-2102-1717 ENVIRON
5 May 15 14:00 1.043 -0.6013 -1.641 {-} 09-1275-9558 (04-5482-9783 ENVIRON
6 Jul 2 1415 1.633 -0.0114 -0.02508 12-0891-3679 07-1814-7730 ENVIRON
7 Aug 21 16:33 2206 0.5617 1.059 {+) 12-1645-6634 1741664421 ENVIRON
8 Nov 5 16:00 1.894 0.2498 0.5097 13-9158-6969 12-8319-1772 ENVIRON
9 Dec 4 1555 168 0.03568 0.0774 05-0232-3049 (00-1680-9936 ENVIRON
10 2016 Jan 29 10:55 2116 0.4725 0.9104 02-3774-6836 17-0304-9971 ENVIRON
11 Feb 26 13:05 2.236 0.5918 1.108 {+) 18-2733-1978 16-1252-1654 ENVIRON
12 Jun 24 1410 1.621 -0.02294 -0.05065 14-5937-9292 12-2632-5647 ENVIRON
13 Jul 21 14:00 1.412 -0.2319  -0.548 13-0851-4355 (08-2460-4906 ENVIRON
14 Aug 26 17:00 1.818 0.1739 0.3624 18-0730-6378 20-7585-3701 ENVIRON
15 Sep 23 1400 1.482 -0.1623 -0.3746 16-0277-5330 13-3150-6775 ENVIRON
16 Oct 21 12:20 1.851 0.2074 0.4282 16-4953-5653 13-6771-5656 ENVIRON
17 2017 Jul 28 10:45 1.989 0.3452 0.6868 11-9488-2802 14-7043-7154 EcoAnalysts
18 Aug 25 10:40 1.716 0.07165 0.1537 04-3451-1040 00-3615-6317 EcoAnalysts
19 Nov 16 13:40 2122 0.4781 0.9199 21-2485-6236  15-8866-6943 EcoAnalysts
20 Dec 27 1535 1.678 0.03394 0.07363 14-3251-3795 10-3688-8341 EcoAnalysts
21 2018 Feb 23 16:20 1.938 0.29486 0.594 08-4313-9079  15-8743-9749 EcoAnalysts
B Ju
006-469-472-7 CETIS™ v1.943 Analyst: QA:




CETIS QC Plot

Report Date:

21 Mar-18 13:07 ( 1 of 1)

Reference Toxicant 96-h Acute Survival Test

All Matching Labs

Test Type: Survival

Protocol:

PSEP (1995)

Organism: Neanthes arenaceodentata (Polycha

Endpoint:

Proportion Survived

Material:

Unionized Ammeonia

Source:

Reference Toxicant-REF

3.5+

2.5+

NOEL-mg/L Unionized Ammonia

Reference Toxlcant 96-h Acute Survival Test

+25

I EEE IR
T & 8 &8 ¢ & 5 8 3 & g ¥ 8N g R & 8 & e n§n 7
Mean: 1414 Count: 20 -1s Warning Limit: 1.028 -2s Action Limit: 0.7469
Sigma: n/a CcV: 32.70% +1s Warning Limit: 1.945 +2s Action Limit: 2.677
Quality Control Data
Point Year Month Day Time QC Data Delta Sigma Warning Action TestID Analysis ID  Laboratory )
1 2015 Jan 16 1115 1723 03092 06198 - 18-9719-6747 13-2446.7374 ENVIRON
2 Feb 20 14:50 0.756 -0.6578  -1.962 (-) 15-6687-7653 19-8246-2320 ENVIRON
3 Mar 6 11:50 1.333 -0.08083 -0.1845 11-3697-1780 05-2303-0535 ENVIRON
4 Apr 24 12:50 0.659 -0.7548  -2.392 (=) (-} 01-0867-6874 18-8094-8803 ENVIRON
5 May 15 14.00 0.85 -0.5638  -1.595 (-) 09-1275-9559 12-8836-8785 ENVIRON
6 Jul 2 1415 1402 -0.01183 -0.02632 12-0891-3679  17-1059-5211 ENVIRON
7 Aug 21 16:33 2.184 0.7702 1.363 (+) 12-1645-6634 17-2823-4932 ENVIRON
8 Nov 5 16:.00 1.627 0.2132 0.4401 13-9158-6969 18-5085-3785 ENVIRON
9 Dec 4 1555 1.473 0.05917 0.1285 05-0232-3049 09-1115-6716 ENVIRON
10 2016 Jan 29 10:55 1.883 0.4692 0.898 02-3774-6836 16-2829-1192 ENVIRON
1 Feb 26 13:05 1635 0.2212 0.4555 18-2733-1978  17-6331-1700 ENVIRON
12 Jun 24 1410 1415 0.001173 0.0026 14-5937-9292  10-8537-0051 ENVIRON
13 Jul 21 14:.00 1.27 -0.1438  -0.3362 13-0851-4355 06-2505-9350 ENVIRON
14 Aug 26 17:00 1.732 0.3182 0.6361 18-0730-6378 04-2608-0638 ENVIRON
15 Sep 23 14:.00 1.085 -0.3288  -0.8296 16-0277-5330 10-1484-1501 ENVIRON
16 Oct 21 12:20 1725 0.3112 06234 15-4953-5653  10-3980-3312 ENVIRON
17 2017 Jul 26 10145 1.532 0.1182 0.2516 11-8488-2902 00-8692-4177 EcoAnalysts
18 Aug .25 1040 1.53 0.1162 0.2475 04-3451-1040 07-6966-4955 EcoAnalysts
19 Nov 16 1340 2.079 0.6652 1.208 (+) 21-2485-6236 00-9775-4668 EcoAnalysts
20 Dec 27 1535 1833 0.2192 0.4516 14-3251-3795 (04-4998-7500 EcoAnalysts
21 2018 Feb 23 168:20 1.491 0.07717  0.1666 08-4313-9079 12-5767-7210 EcoAnalysts
WL oy
006-469-472-7 CETIS™ v1.94.3 Analyst: QA:




CETIS Summary Report

Report Date:
Test Code/ID:

21 Mar-18 12:07 (p 1 of 1)
5232C52D / 13-7905-8989

Reference Toxicant 96-h Acute Survival Test

EcoAnalysts

Batch ID; 05-8775-6843
Start Date: 23 Feb-18 16:20
Ending Date: 27 Feb-18 14:35

Test Length: 94h

Neanthes arenaceodentata

Anaiyst:
Diluent: Laboratory Seawater

Brine:

Not Applicable

Source: Aguatic Toxicology Support Age:

Sample ID:  08-9579-7944
Sample Date: 15 May-17
Receipt Date: 15 May-17
Sample Age: 284d 16h

Test Type: Survival
Protocol: PSEP (1995)
Species:

Taxon: Polychaeta
Code: 3564CABS
Material:  Total Ammonia
CAS (PC):

Client: Internal Lab

Project: Reference Toxicant
Source: Reference Toxicant
Station: P170515.68

Multiple Comparison Summary

Analysis ID Endpoint Comparison Method v NOEL LOEL TOEL TU PMSD S
16-4206-5191 Proportion Survived Fisher Exact Test 162 192 176.4 n/a 1
Point Estimate Summary

Analysis ID Endpoint Point Estimate Method v Level mg/L 95% LCL 95% UCL TU S
13-7098-6720 Proportion Survived Trimmed Spearman-Karber EC50 226.4 2054 249.6 1
Proportion Survived Summary

Conc-mg/L Code Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev  CV% %Effect
0 D 3 1.0000 1.0000 1.0000 1.0000 1.0000 0.0000 0.0000 0.00% 0.00%
69.9 3 1.0000 1.0000 1.0000 1.0000 1.0000 0.0000 0.0000 0.00% 0.00%
118 3 0.9667 0.8232 1.0000 0.9000 1.0000 0.0333 0.0577 5.97% 3.33%
162 3 1.0000 1.0000 1.0000 1.00G0 1.0000 0.0000 0.0000 0.00% 0.00%
192 3 0.7000 0.0000 1.0000 0.2000 1.0000 0.2517 0.4359 62.27%  30.00%
267 3 0.3000 0.0000 1.0000 0.0060 0.6000 0.1732 0.3000 100.00% 70.00%
Proportion Survived Detail

Conc-mg/L Code Rep 1 Rep 2 Rep 3

0 D 1.0000 1.0000 1.0000

69.9 1.0000 1.0000 1.0000

118 0.9000 1.0000 1.0000

162 1.0000 1.0000 1.0000

192 1.0000 0.9000 0.2000

267 0.6000 0.0000 0.3000

Proportion Survived Binomials

Conc-mg/L Code Rep 1 Rep 2 Rep 3

0 (] 10/10 10/10 10/10

89.9 10110 10110 10/10

118 9/10 10/10 10/10

162 10110 10/10 1010

192 1010 910 210

267 6/10 0/10 310

007-496-721-5

CETIS™ v1.9.4.3

Analyst: QA:




CETIS Test Data Worksheet Report Date: 10 Mar-18 12:23 (p 1 of 1)

Test Code/ID: 5232C52D / 13-7905-3989
Reference Toxicant 96-h Acute Survival Test EcoAnalysts
Start Date: 23 Feb-18 16:20/ Species: Neanthes arenaceodentata Sample Code: 3564CABS
End Date: 27 Feb-18 14:35 » Protocol: PSEP (1985) Sample Source: Reference Toxicant
Sample Date: 15 May-17 Material: Total Ammonia Sample Station: P17051568 .~
Conc-mgfl.  Code Rep Pos ! #Exposed # Survived Notes
0 D 110 | 10 . 10,7 .
o"D'z"mi o 10/
o b 3 3! 10 107
69.9 - 1 14 | T T o ) o N
69.9 2 8 10 10/
69.9 37 10 10"/ '
1574 S TR r .
118 2 15 10 ; 107
i Frmedegramp TR .10./...
1827 1 6 10 10,
627 271 10 /]
162 .3 10 10
127 1 5, 10 10y
192 '2-'15! 10 9.7
192 '3'175 10 2/
2677 12 0 6, |
7 2 4] 10 0o/
267 3 9 10 3 /7

J~
007-496-721-5 CETIS™ v1.9.4.3 Analyst: Iﬁ QA:




CETIS Summary Report Report Date: 21 Mar-18 13:06 (p 1 of 1)
Test Code/ID: 32414807 / 08-4313-9079

Reference Toxicant 96-h Acute Survival Test EcoAnalysts
Batch ID: 05-8775-6843 Test Type: Survival Analyst:

Start Date: 23 Feb-18 16:20 Protocol: PSEP (1995) Diluent: Laboratory Seawater

Ending Date: 27 Feb-18 14:35 Species:  Neanthes arenaceodentata Brine: Not Applicable

Test Length: 94h Taxon: Polychaeta Source: Agquatic Toxicology Support Age:
Sample ID:  08-8524-5379 Code: 34C3C5C3 Project: Reference Toxicant

Sample Date: 15 May-17 Material:  Unionized Ammonia Source:  Reference Toxicant

Receipt Date: 15 May-17 CAS (PC): Station: P170515.68

Sample Age: 284d 16h Client: Internal Lab

Mulitiple Comparison Summary

Analysis ID  Endpoint Comparison Method NOEL LOEL TOEL TU PMSD §
12-5767-7210 Proportion Survived Fisher Exact Test 1.491 1.727 1.605 nfa 1
Point Estimate Summary

Analysis ID Endpoint Point Estimate Method Level mg/L 95% LCL 95% UCL TU ]
15-8743-9749 Proportion Survived Trimmed Spearman-Kéarber EC50 1.939 1.81 2,076 1
Proportion Survived Summary

Conc-mg/L Code Count Mean 95% LCL 95% UCL Min Max StdErr StdDev CV% %Effect
0 D 3 1.0000 1.0000 1.0000 1.0000 1.0000 0.0000 0.0000 0.00% 0.00%
0.853 3 1.0000 1.0000 1.0000 1.0000 1.0000 0.0000 0.0000 0.00% 0.00%
1.226 3 0.9667 0.8232 1.0000 0.9000 1.0000 0.0333 0.0577 5.97% 3.33%
1.491 3 1.0000 1.0000 1.0000 1.0000 1.0000 0.0000 0.0000 0.00% 0.00%
1.727 3 0.7000 0.0000 1.0000 0.2000 1.0000 0.2517 0.4359 62.27%  30.00%
2176 3 0.3000 0.0000 1.0000 0.0000 0.6000 0.1732 0.3000 100.00% 70.00%
Proportion Survived Detail

Conc-mg/L Code Rep 1 Rep 2 Rep 3

0 D 1.0000 1.0000 1.0000

0.853 1.0000 1.0000 1.0000

1.226 0.9000 1.0000 1.0000

1.491 1.0000 1.0000 1.0000

1.727 1.0000 0.9000 0.2000

2176 0.6000 0.0000 0.3000

Proportion Survived Binomials

Conc-mg/L Code Rep 1 Rep 2 Rep 3

0 D 10/10 10110 10110

0.853 10/10 10110 10/10

1.226 8/10 10/10 10/10

1.491 10/10 10110 10/10

1.727 10/10 8/10 210

2176 6/10 0/10 310
007-496-721-5 CETIS™ v1.9.4.3 Analyst__ £ an Vv




CETIS Test Data Worksheet Report Date: 21 Mar-18 13:06 (p 1 of 1)

Test Code/ID: 32414807 / 08-4313-9079
Reference Toxicant 96-h Acute Survival Test EcoAnalysts
Start Date: 23 Feb-18 16:20 / Species: Neanthes arenaceodentata Sample Code:  34C3C5C3
End Date: 27 Feb-18 14:35 ./ Protocol: PSEP (1995) Sample Source: Reference Toxicant
Sample Date: 15 May-17 Material: Unionized Ammonia Sample Station: P170515.68
Conc-mg/L  Code Rep Pos | # Exposed | # Survived Notes
o D 1 14 10 | 10/
o D 2 10| 10 T
0o D 3 7 R 11 & e e e s S e
0853/ 7 TR 10, -
B g .?. e T
e 3 T e s
1225/; : e e ———
1226 2 1] 10 T
1228 3 16 10 107
14917 1 2| 10 | 10/
1491 | |2 3 10 | 10/
BVl o i s
i R T s T T
1727 | 2 8| 10 | 9/
17277 13 13 0| 27T
2.176} KRR 0 6
2476 2 2| w0/
2176 3 ¢ 10 3 /

J v
006-469-472-7 CETIS™v1.94.3 Analyst: L/€7 QA:



Un-ionized Ammonia Calculator

CLIENT: landai =~~~ Date of Test: |23-Feb-1
PROJECT: |Reference Toxicant o Test Type: Neanthes

To convert Total Ammonia {mg/L) to Free {un-ionized) Ammon

Integer: i-factor
1 9.26
9.27
9.28
9.28
9.30
9.32
9.33
9.34

@@~ OB WN

Sample

Mod NH3T

ia (mgiL) enter the corresponding total ammenia, salinity, temperature, and pH.

/L,

lini

i-facter

Mod NH3U (mg/L

0/

0,000

27 -~

7.7

19.0<

292.16

9.3160

80~

69.900 <

28

76 77

19.0

292.16

9.3187

0.853

1007

118.000

28

7.5~

199~

293.06

9.3187

1.226

140/

162.000 <

28

7.5~

19.8 ~

292.86

5.3187

1.491

180

192.000

28

747

19.8 <

292.96

9.3187
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Ammonia Reference Toxicant Test Survival Data Sheet

CLIENT

PROJECT SPECIES LABORATORY PROTOCOL
Landau Blair Waterway Neanthes arenaceodentata Port Gambie . PSEP
TESTID LOT & TEST START DATE |TIME |4-DAY END DATE TIME
PIONS: 68 2486 CS Lo 23Feb18 lb20 27Feb18 Uss
CHAMBER SIZE/TYPE EXPOSURE VOLUME B
Glass pint Jor 280me

WATER QUALITY DATA

. 0 (Stock{B |4 D16(14.0] g | 11 |8 |14 U—r'qu/j/{g 0.0 f»
Ref Tox.-ammonia 0 mg/L —t
4 1019300119519 17% g |75 13 |
| 0 [Stock|8 | B.9]8 (40| 8| 28 |8 |F b b 2D
Ref.Tox.-ammonia 60 mg/L ;
4 19rolh 58028 1939 [wefn |
| 0 |16 18| ulg |26 [g [ 35|y oI o] ue [
Ref.Tox.-ammonia 100 mg/L : :
4 1 1013018 mL|q ¥ {9 |19 WefzH B |
o oc ) , 7 ] o |
Ref.Tox-ammonia | 140 mgiL M A 6% 6118 G 28 6 _ T3 |t { ch L;?/* = f e« —
N MECIRECS TIPSR Iy f”‘f
ock| @] /g | | g
Ref. Tox.-ammonia 180 mg/L Sl 66% ¢ [5{ 8 ’2'6 8 ’;}Lq/ Jb?/}’w lo LCEL 1 —
4 1Y Folhimsig 125 {4 [ 8] woa il
0 |Stock , 2 lo "
Ref. Tox.-ammonia 220 mg/L e 136 8{0 6 Lcl :}, ? '2/8 8 :}"\/ JL/ }13 lb? ; ch
4]V es [ s N2 0 54 w g7
8/21/15 Neanthes 4-d NH3 RT ver.2
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Ammonia :.cference Toxicant Test Survi. .| Data Sheet

SPECIES

Neanthes arenaceodentata

CLIENT
Landau

PROJECT
Blair Waterway

JO

B NO.

PG1103

PROJECT MANAGER

B. Hester

LABORATORY

Port Gamble .

PROTOCOL
PSEP

SURVIVAL & BEHAVIOR DATA

OBSERVATION KEY
N = Normal
LOE = Loss of equilibium
Q = Quinscent
DC = Discoloration

DAY 1

DAY 2

DAY 3

DAY 4

NB = No body
F = Floating on surface

INITIAL # OF

DATE

J.]Q.Ltl

)

DATE

2t

ORGANISMS

1O

CLIENT/ENVIRON ID el

INITIAL

value {units

TECHNICIAN

6N

TECHNICIAN

W5

NUMBER

: OBS

#ALIVE

#DEAD ;

Ref.Tox.- Ammonia 0 moiL

A

#ALIVE : #DEAD : OBS

---------

o < T

Ref.Tox.- Ammonia 60 mgiL

e

Ref. Tox.- Ammonia

100 moi

‘acaz.t.tt;at

Ref.Tox.- Ammonia| 140 mgt

@) oéogo

.........

Ref. Tox.- Ammeonia

180 man| 2 |

......

Ref.Tox.- Ammonia | 220 maL

el s polp

l

<

p oLl iop|lo ol

V)

'J"J"C-,:,,s:cq,aoooomc: ST iC i

©

05/14/15

Neanthes 4-d NH3 RT ver.2

Page 1 of 1



Ammonia Reference Toxicant

Reference Toxicant ID: f pfosr OS

Date Prepared:

Technician Initials:

Spiking Worksheet

W®

Y]

e

Neanthes NH; RT

Assumptions in Model
Steck ammonia concentration is 10,000 mg/L = 10 mg/mL Measurement: 0676.66

Date: 1/23/2018

Test Solutions

Volume of stock to reach desired

Measured Yosired Volume concentration
Concentration Concentration
mg/L mg/L mL mL stock to increase
FRESH WATER (mL] SALT WATER (mL)
(.4 4 60 750 6.98
s 100 750 11.63
IL7. 140 750 16.28
{q 72— 180 750 20.93
7LF 220 750 25.58




ORGANISM RECEIPT LOG

Date: Time; Batch No.

’E//'z,?//1 ¢

Organism:

NL a2y

091§ ATS 022216

 Source / Supplier:

Adwahi o Tox. &uwmﬁk

34§

No. Ordered: No. Received: Source Batch:

Collection date, hatch date, etc.):

CIRATE WW Vel

Condition of Organisms: l

Approximate Size or Age: '

{Days from hatch, life stage, size class, etc.):
o0 T dags
Shipper: o B of L (Tracking No.)
Covy e NA
Condition of Container: Received By:
6060 vl
3 ‘ Cond. or
Contalner | 01y | Tome- | (Units) | #Pead | % Dead (ritiate
: Units
L P e ] T | 0 | — oo

*if >10% contact lab manager

T I 2

Notes:

L

7/27/15

Organism Receipt Log v1.1 Page __t_ Of_l




Aquatic Toxicology Support
1849 Charleston Beach Road West
Bremerton, Washington 98312
(360) 813-1202

Order Summary

Species: Neanthes arenaceodentata™ Emerge Date: < Q‘o | ! g

Number Ordered: Number Shipped:

5 ys 3¢5+ 0%

Date Shipped: P?t Cc,L) {g Salinity (ppt): go

*Smith 1964. CSU Long Beach strain. Feed upon arrival.



ORGANISM:  Neatnes

LOCATION:

MAINTENANCE LOG FOR CULTURES

Gubin L,

Batch Number: ATS02221%

l Date Received: z,{'z,?, [I5

Initial # of Organisms:  3Y5™ + (& /.

Organisms
Date | wooy | WP | po | Temp | Cond/ | H20 aPREAr | hiort | % Mort* | Init Comments
AM/PM | No. (°c) Change h{e\';':;l;lr;y
U | —— 1 | [ x4 [192 [30 gt ¥6 | N b 0 4 = |
e | 134 (195 (25 [79] N [ gp® | 0] —0 |eg 0
2. o AP =0Vl g [ Zg \
212903 \ 13611939 [ 3] (79 I'N \ o | O | B B

|

|

FT = Flow-througn

“if >10% notify lab manager

4/3/17

U

W
Cultu

0w duk osee. % A0 1%
o Q Z(?ﬂ{fﬁ

Maintenance Log v1.2




3. Mytilus galloprovincialis Bivalve Larval Test

EcoAnalysts Report #P030918.01



oo ANALYSTS

CLIENT PROJECT JOB NUMEBER

PROJECT MANAGER LABORATORY PROTOCOL

Landau Blair Waterway PG1103 Brian Hester Port Gamble Bath 4 PSEP (1995)
TEST ORGANISM SPAWNING DATA
SPECIES SAMPLE STORAGE
Mytilus sp 4 Degrees Celsius - dark

SUPPLIER

“Taylor Shaltfish oA B

SEDIMENT TREATMENT

none

181584
el Sholl 114y (-Pg,;l [O’Ma)

TEST CHAMBERS

1 L Mason Jars

MALES FEMALES SPERM VIABILITY EGG CONDITION EXPOSURE VOLUME
p{ 7 ﬁ'O Y. A:\/ 900mL seawater / 18g Sediment
INITIAL SPAWNING TIME |BEGIN FERTILIZATION CONDITION OF EMBRYOS TIME OF SHAKE
/156 1240 Cood 045 LB, g
#e.CO{ ; 36 6}/‘ Z/ TIME OF INITIATION 5
hesy shock 114+ 8 64 L'K)Jm

SPECIAL CONDITIONS

UV LIGHT EXPOSURE (YES/NQ) AERATION FROM TEST INITIATION (YES/NO)
ND ND
SCREEN TUBE TEST (YES/NOQO) OTHER (EXPLAIN)
IND)
EMBRYO DENSITY CALCULATIONS o maales B
) _ T s tec
51,78,61 = 140/3 =63
C55 0(@-—»5«“7 % = 2 Ll 28’5‘-
£3 #1600 = £300 9955/ML 6
Yoml - 04383
Sed TesT

27,000 +ch_+_ = Lf"ag_f-ﬂxt_
6 20 actos |

Add 4.99 o5 stock

FQ«’- \j"]/"

p?n‘L es5s J‘jldck
32 L d"']upfl*!m o=
i

e lner 0-“90"‘-L/u;q\
Q’Pﬁc(; 5:}?35}15_

ten

(e v Y, L

05/14/15

PSEP Bivalve Larval

Page 1




{88] ANALYSTS

SPECIES
Mytilus sp

Iﬁxﬁr
Landau

PROJECT

Blair Waterway

JOB NUMBER

PG1103

PROJECT MANAGER
Brian Hester

LAB / LOCATION

Port Gamble / 8ath 4

PROTOCOL
PSEP [1995)

LARVAL OBSERVATION DATA

NUMBER

—
NUMBER

05/14/15

PSEP Bivalve Larval

1 551 | 2% W
2 D49
STOCKING DENSITY 3 220
4 ?ﬂ \a
5 250 v \
11 2% 5 2y | WS
2] 2y ¥ \
Control / 3 244 \u
4 L\ \\
| 34 \Z
2 PREE: Rt
2 131 >
Sediment Control / | 3 21%U l
] By Y
s| 259 L v
1200 \4 2y
* 182 5
Carr Reference / 3 205 £
41 oM O
s| 283 4
1194 o
2 2 Y
G-5/ 3 (9_5%57-5 2
4| L3 T
2 20 \\ v \\}
D, Ub 2|2 ‘

Page 1



[H86] ANALYSTS

SPECIES

Mytilus sp

CLIENT

PROJECT

JOB NUMBER

PROJECT MANAGER

LAB / LOCATION

PROTOCOL

Landau Blair Waterway PG1103 Brian Hester Port Gamble / Bath 4 PSEP (1995)
LARVAL OBSERVATION DATA
NUMBER NUMBER
CLIENT/ 1D REP NORMAL DATE TECHNICLIAN COMMENTS
126l L 2| W
]
2 43 S f
SG-14 / 3 720 | I
s | 15% z |
s | 15% 5
] 135 &
2 15% Z
5G-16 / 3 2_66‘ ’6
4| 135 Z,
s | 749 I v \
QA Count Checzs:
#1 concirep 3 #2 conc/rep %Wl { | #3 conc/rep G\‘S[ _5 "4 cmc!re‘a’fs f:F e
# normal 2490 # normal 219 # normal 220 :; gg;rgfr:,'ﬂ
# abnormal _ 7. # abnormal # abnormal _S
Tech. Init. Eﬁ‘. Tech. Init. bk_" Tech. Init. Egkl Tech. init._%_&q_
Calc. 9] . o 5 3 Jav . .
+ ‘* — A _‘Q.. - AN = - are T - 5 - Rt
297 L§ N CEN LN LS

QA Check Acceptability: d <5% difference in means of QA & orig. counts

05M14/15

PSEP Bivalve Larval

Page 2



[He(6] ANALYSTS

PG1103 Brian Hester  21Feb18 14 5 13 tab 19 {700
.Mmeu.mmr...mmmur:;.;m..wmmwmm...,. by day 2 — WA:E:}US_UALI::({FE;\TA - — o—
comrol/ 1O MG | Mws [R] 28 |4 ] 37 Wb |0.00% |9 \Lp-00L [ |2 i)
ot 5| | ool [lwal 4 28 [l || L e
comrat/ | 2| Y |waswr| 4123|9104 9| 18 || 7.8 o [o. 10 P 0.003]0 | 22
sedment Control/ | © | 31 [wasertq 188 [Tl [T 28 [ |77 |usj0.00]C 200l Jon |2z
Sediment Control / | 1 l waserl 4 4 [ 1|3 0|a| 28 |22, ": 3:. __
seamentconvol/ | 2 | | Jweswe] A 5[] 130[1] 26 4] 78 Do sl ooy 4|23
Goreseterence /| © | \(p |waser] 4 |50 [9]1,4 || 28 [4] 7.b |#9]0.00]st fp. M [gn | ofe
et | 3| [ o] A a|tfwn| 8 32 | ||
Carreterence/ | 2 | |, [waswr] 4] 6.3 y.0l49| 26 |4] 2-.8|) [eoggal) - |0.000]0-| L123
e [0 gpivesn §le bl 08 1) 7% 1] 00|
G-5/ 1 \ waserl 41 .9 14 v 44| 18 |42
i 2| L |wasur 410019 le4]q] 18 |4]| F.8Dc oLl 0.0gjﬂrw 2ha
o oY (™ g d (1At |28 [2[73 [W]o.00 L 2006 [t | 2y
se1s/ | 1| | |weswel q| 9314 130|q| 26| F¥] | B2
sous | 2| L fwased 430 | 4lib.u] 4] 28 [ 9] 5.6 o] ol loos3 o] A3
se16/ | 011§ wesurd &g A 1q(Ib b | 1|28 |A] 33 |Ue[0.00 |3V 00m [y | 5o |
$G-16 / 1 wasurd 41 ) F 41y 0[4| 28 |1 T2 e
$G-16 / 2 wasurl 41, (19]16.3] 1| 18 [4] 3.8 |j. | 0-o|V P [P I
05M14/15 PSEP Bivalve Larval Page 1




Un-ionized Ammonia Calculator

CLIENT: Landau Date of Test: |21-Feb-18
PROJECT: |Blair Waterway Test Type: Mytilus sp
COMMENTS:

To convert Total Ammonia (mg/L) to Free (un-ionized) Ammaonia (ma/L) enter the corresponding total ammonia, salinity, temperature, and pH.

Sample Mod NH3T (mglL) salinity (ppt)  pH temp (C) temp (K) i-factor  Mod NH3U (mg/L)
Target / Sample Name Actual 229 8.0 24.1 297.26 9.3053 #VALUE!
Integer: I-factor Example 3.5 2.000 10.0 75 5.0 278.16 9.2750 0.008
1 9.26 1 Day 0
2 9.27 2 Control 0.008 28 .7 16.5 289.66 9.3187 0.000
3 9.28 3| Sediment Control 0.000 28 77 16.6 289.76 9.3187
4 9.29 4 Carr Reference 0.000 28 7.6 16.9 290.06 9.3187
5 9.30 5 G-5 0.004 28 7.6 16.8 289.96 9.3187 0.000
6 9.32 6 SG-14 0.000 28 T 16.9 290.06 9.3187
7 9.33 I SG-16 0.000 28 7T 16.6 289.76 9.3187
8 9,34 8
T e 8 17 Day 2
o / 18 Control 0.110 28 78 164 | 289.56 | 9.3187 0.002
5o 19| Sediment Control 0.089 28 7.8 17.0 290.16 9.3187 0.001
————— 20|  Carr Reference D.085 28 78 17.0 29016 | 9.3187 0.001
21 G-5 0.136 28 7.8 16.4 289.56 9.3187 0.002
22 SG-14 0.142 28 7.8 16.6 289.76 9.3187 0.002
23 SG-16 0.140 28 7.8 16.7 280.86 9.3187 0.002
24
25
26
27
28
29
30
3
32
33
34
35
36
v
1:3
39
40
41
42
43
44
45




Input Output

Total Dissolved Sulfide Temper-  Salinity Undissociated H2S Undissociated H2S Weight Fraction
Sample ID (ug/L as §) ature ('C) (%a) pH (pg/L as H2S) (mg/L as H2S) (H2S/Total S)

0.00 0.000 #DIV/0!
Control 0.14 0.000 14.07%
Sediment Control 0.14 0.000 14.03%
Carr Reference 0.68 0.001 16.91%
G-5 0.51 0.001 16.97%
S5G-14 0.83 0.001 13.89%
SG-16 0.56 0.001 14.03%
0.00 0.000 #DIV/0!
Control 0.35 0.000 11.53%
Sediment Control 0.79 0.001 11.30%
Carr Reference 0.00 0.000 #DIV/0!
G-5 0.46 0.000 11.53%
SG-14 0.34 0.000 11.45%
S5G-16 0.23 0.000 11.41%




CETIS QC Plot Report Date: 13 Mar-18 16:05 ( 1 of 1)
Bivalve Larval Survival and Development Test All Matching Labs
Test Type: Development-Survival Organism: Mytilus galloprovincialis (Bay Mussel) Material: Total Ammonia

Protocol: EPA/600/R-95/136 (1995) Endpoint: Combined Proportion Normal Source: Reference Toxicant-REF
Bivalve Larval Survival and Development Test
12,0+
7 +25
© +1s
<
g ean
3
g -1s
8 - 25
o 24+
Co R & & b & 2 2 & £ & 2 EF & L & L LT L & &
& 8 S = ¢ 8 - 8 = - = a 3 & &~ o N NI o N
Mean: 5641 Count: 20 -1s Warning Limit: 3.978 -2s Action Limit: 2.805
Sigma: nfa Cv: 36.00% +1s Warning Limit: 7.999 +2s Action Limit: 11.34
Quality Control Data
Point Year Month Day Time QC Data Delta Sigma Warning Action TestID Analysis ID  Laboratory
1 2015 Apr 30 1804 3781 -186  -1.145 ()  20-6119-4159 02-4196-3961 ENVIRON
2 May 20 17:25 6.135 0.4941 0.2404 09-2578-8028 09-4770-1274 ENVIRON
3 Jun 2 1740 34 -2.241 -1.449 {-} 17-1514-2545 13-6694-9114 ENVIRON
4 Jul 15 17:28 3.896 -1.744 -1.059 {-) 03-2854-6295 19-5138-2675 ENVIRON
5 Aug 13 17112 4263 -1.378 -0.8017 11-0008-2350 17-0708-6345 ENVIRON
6 Sep 28 1946 9.184 3.543 1.395 (+) 13-4113-2133  05-9076-7384 ENVIRON
7 2016 Jan 15 18:45 6.515 0.8739 0.4124 12-5434-0454  10-0079-7236 ENVIRON
8 Feb 23 1750 5.292 -0.3488 -0.1828 18-1470-2153  18-1029-0373 ENVIRON
g Mar 17 19:30 3.757 -1.883 -1.163 (-} 15-5000-9198 13-5264-4225 ENVIRON
10 Apr 14 17:15 6.621 0.9807 0.4589 20-6935-4588 11-5576-6536 ENVIRON
11 Jul 13 19:55 5.147 -0.4936 -0.2622 21-3594-7965 13-9208-2204 ENVIRON
12 20 19:37 6.871 1.23 0.5649 15-8198-2198 11-4831-7833 ENVIRON
13 Aug 3 1820 4732 -0.9088 -0.5029 01-0657-3943  18-0523-9298 ENVIRON
14 17 17:05 5.081 -0.5593 -0.2989 12-6418-6345 06-5970-9287 ENVIRON
15 Sep 21 17.05 3.644 -1.997 -1.251 {=) 12-2755-6335 12-7771-4113 ENVIRON
16 Oct 28 1655 4.947 -0.6936 -0.3756 11-5556-2644 13-8974-7601 ENVIRON
17 2017 Apr 20 1720 7.867 2227 0.9526 10-4553-7194 08-5173-1627 EcoAnalysts
18 Sep 27 1750 9.055 3.414 1.355 (+) 17-5033-2538  21-1690-3737 EcoAnalysts
19 Dec 28 15:06 10.19 4.548 1.683 (+) 14-5351-9068 16-2506-4728 EcoAnalysts
20 2018 Jan 23 15110 9.255 3.614 1.418 {+) 09-7170-7085 18-2220-1310 EcoAnalysts
21 Feb 21 16:50 5.699 0.05811  0.02934 11-9789-0593  (4-0007-2351 EcoAnalysts
J UP’)
006-469-472-7 CETIS™ v1.9.4.3 Analyst: QA \J




CETIS QC Plot Report Date: 13 Mar-18 16:06 ( 1 of 1)
Bivalve Larval Survival and Development Test All Matching Labs
Test Type: Development-Survival Organism: Mytilus galloprovincialis (Bay Mussel) Material; Total Ammonia

Protocol: EPA/600/R-95/136 (1995) Endpoint: Combined Proportion Normal Source: Reference Toxicant-REF

Bivalve Larval Survival and Development Test

NOEL-mg/L Total Ammonia

I T A
8 & &8 - ¢ ®8 ® g = ¥ ° & g = K & & 5% 8 R =
Mean: 3.248 Count: 20 -1s Warning Limit: 2.051 -2s Action Limit: 1.295
Sigma: nfa Ccv: 48.50% +1s Warning Limit: 5.147 +2s Action Limit: 8.152

Quality Control Data

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

1 2015 Apr 30 18:04 294 03079 -02165  20-6119-4159 17-0732-0588 ENVIRON

2 May 20 17:25 4.51 1.262 0.7138 09-2578-9028 13-7558-2393 ENVIRON

3 Jun 2 1740 183 -1.418  -1.247 ) 17-1514-2545 16-3284-8954 ENVIRON

4 Jul 15 17:28 2.77 -0.4779  -0.3461 03-2854-6205 02-6331-8633 ENVIRON

5 Aug 13 17112 3 -0.2479  -0.1726 11-0008-2350  11-0317-1423 ENVIRON

6 Sep 28 19:46 1.77 -1.478 132 ) 13-4113-2133  01-4448-6063 ENVIRON

7 2016 Jan 15 1845 2.96 -0.2879  -0.2018 12-5434-0454 00-8028-9046 ENVIRON

8 Feb 23 17:50 3.5 0.2521  0.1626 18-1470-2153  12-0892-9662 ENVIRON

9 Mar 17 19:30 2.02 21228 -1.033 ) 15-5000-9198  10-0930-7275 ENVIRON

10 Apr 14 1715 352 0.2721  0.175 20-6935-4588 02-5801-5963 ENVIRON

11 Jul 13 19:55 3.57 0.3221  0.2056 21-3594-7965 00-8086-5441 ENVIRON

12 20 19:37 5856 2.402 1.204 (+) 15-8198-2198  15-7963-0031 ENVIRON

13 Aug 3 1820 3.37 0.1221  0.08026 01-0657-3943  18-2881-4415 ENVIRON

14 17 17:05 3.28 0.03213  0.0214 12-6418-6345 16-7479-3581 ENVIRON

15 Sep 21 17:05 1.49 -1.758 1694 () 12-2755-6335 04-9221.3739 ENVIRON

16 Oct 28 16:55 1.78 -1.468  -1.308 () 11-5556-2644  02-1682-8136 ENVIRON

17 2017 Apr 20 1720 5.33 2.082 1.077 (+) 10-4553-7194  12-0068-9010 EcoAnalysts
18 Sep 27 17:50 3.76 0.5121  0.3184 17-5033-2538 01-8974-4211 EcoAnalysts
19 Dec 28 1506 7.64 4.392 1.86 (+) 14-5351-9068  19-5965-2391 EcoAnalysts
20 2018 Jan 23 1510 7.23 3.982 1.74 +) 09-7170-7085 00-5532-1927 EcoAnalysts
21 Feb 21 16:50 3.04 -0.2079  -0.1438 11-9789-0593  12-8443-3147 EcoAnalysts

T

006-469-472-7 CETIS™ v1.9.4.3 Analyst: QA /




CETIS QC Plot Report Date: 21 Mar-18 11:55 (1 of 1)

Bivalve Larval Survival and Development Test All Matching Labs
Test Type: Development-Survival Qrganism: Mytilus galloprovincialis (Bay Mussel) Material: Unionized Ammonia
Protocol: EPA/G00/R-95/136 (1995) Endpoint: Combined Proportion Normal Source: Reference Toxicant-REF

Bivalve Larval Survival and Development Test

022+

+25

+1s

EC50-mg/L Unionized Ammonia

0.04- — ' s - 2 i

o.02

30 Apr-15
20 May-15-
02 Jun-15-

15 Jul-15+
13 Aug-15-
28 Sep-15-
07 Dec-15—
15 Jan-16-
17 Mar-16—
14 Apr-16-
13 Jul-16-
20 Jul-16—
03 Aug-16—
17 Aug-16-
21 Sep-16-
28 Oct-16-|
20 Apr-17-
27 Sep-17—
28 Dec-17—
23 Jan-18-
21 Feb-18-

Mean: 0.09255 Count: 20 -1s Warning Limit: 0.06191 -2s Action Limit: 0.0414
Sigma: n/a cV: 41.90% +1s Warning Limit: 0.1384 +2s Action Limit: 0.207

Quality Control Data

Point Year Month Day Time QC Data Delta Sigma Warning Action TestID Analysis ID  Laboratory
1 2015 Apr 30 18:04 0.08192 -0.01063 -0.3034 © 03-9240-3383 09-4512-5047 ENVIRON
2 May 20 17:25 0.09802 0.005466 0.1426 02-2718-1762  05-2499-4463 ENVIRON
3 Jun 2 17:40 0.05293 -0.03962 -1.389 ) 05-0395-8879  02-8689-2030 ENVIRON
4 Jul 15 17:28 0.08313 -0.02942 -0.9509 00-2296-0969 17-0196-9853 ENVIRON
5 Aug 13 17112 005202 -0.04053 -1.432 ) 20-0843-4308 07-3272-8799 ENVIRON
6 Sep 28 19:46 0.1464  0.05381 1.139 (+) 14-0799-9245  10-1527-0979 ENVIRON
7 Dec 7 18:00 01977 0.1052  1.887 (+) 14-1153-0185 08-9940-5879 ENVIRON
8 2016 Jan 15 1845 007307 -0.01948 -0.5874 14-3705-6085 19-2478-0688 ENVIRON
9 Mar 17 19:30 00747 -0.01785 -0.5325 04-9304-7933  11-8311-5808 ENVIRON
10 Apr 14 17:15 01231  0.03056 0.7093 21-0694-5716 16-1625-7449 ENVIRON
1 Jul 13 19:55 0.1066 0.01408 0.352 17-3624-8523 09-8766-4801 ENVIRON
12 20 19:37 01295  0.03699  0.8358 16-4492-6137 18-6316-6428 ENVIRON
13 Aug 3 1820 0.0688 -0.02375 -0.7371 09-2291-5121  03-3596-0456 ENVIRON
14 17 17.05 0.08185 -0.0107 -0.3053 07-3188-3147  05-9364-3209 ENVIRON
15 Sep 21 17:05 0.05781 -0.03474 -1.17 ) 12-6262-3928 08-8003-5732 ENVIRON
16 Oct 28 16:55 0.08459 -0.02796 -0.8942 05-5636-6024  16-1083-2604 ENVIRON
17 2017 Apr 20 17:20 01634 007082 1.413 (#) 05-0815-7437 21-2956-9302 EcoAnalysts
18 Sep 27 17:50 01319  0.03938 0.8813 20-9743-5500 21-3701-9130 EcoAnalysts
19 Dec 28 1506 0.1522 0.05963 1.236 +) 11-9837-6366  14-7670-9371 EcoAnalysts
20 2018 Jan 23 1510 0.08248 -0.01007 -0.2863 14-9653-2794 09-5264-1795 EcoAnalysts
21 Feb 21 16:50 0.08676' -0.005787 -0.1605 15-2546-6673 13-8547-7245 EcoAnalysts

)
fl
006-469-472-7 CETIS™ v1.94.3 Analyst: JU A U""\



CETIS QC Plot Report Date: 21 Mar-18 13:37 (1 of 1)

Bivalve Larval Survival and Development Test All Matching Labs
Test Type: Development-Survival Qrganism: Mytilus galloprovincialis (Bay Mussel) Material: Unionized Ammonia
Protocol: EPA/600/R-95/136 (1995) Endpoint: Combined Proportion Normal Source: Reference Toxicant-REF

Bivalve Larval Survival and Development Test

0.257

o .

NOEL-mg/L Unionized Ammonia

= -2s

e & 2 0 b b b & D 6 & & E & & & L L L &
» g © -2 8 5 ¢ &= Z - % 8 & § & & &K 8® & &

Mean: 0.05302 Count: 20 -ts Warning Limit: 0.03065 -2s Action Limit: 0.01771

Sigma: n/a cVv: 59.20% +1s Warning Limit: 0.09177  +2s Action Limit: 0.1588
Quality Control Data
Point Year Month Day Time QC Data Delta Sigma Warning Action TestID Analysis ID  Laboratory
1 2015 Apr 30 18:04 0.063 0009975 03144  03-9240-3383  00-2807-5882 ENVIRON
2 May 20 17:25 0.081 0.02798  0.7727 02-2718-1762 04-5934-5151 ENVIRON
3 Jun 2 17:40 0.028 -0.02502 -1.165 (=) 05-0395-8879 14-7577-7111 ENVIRON
4 Jul 15 17:28 0.045 -0.008025 -0.2993 00-2296-0969 19-0657-0188 ENVIRON
5 Aug 13 1712 0.035 -0.01802 -0.7576 20-0843-4308 02-2615-4019 ENVIRON
6 Sep 28 1946 0.028 -0.02502 -1.165 (-) 14-0799-9245  09-3291-9362 ENVIRON
7 Dec 7 1800 0.155 0.102 1.956 (+) 14-1153-0185 11-3892-1501 ENVIRON
8 2016 Jan 15 18:45 0.033 -0.02002 -0.8649 14-3705-6085 10-1556-6538 ENVIRON
9 Mar 17 19:30 0.04 -0.01302 -0.5141 04-9304-7933 18-2075-7796 ENVIRON
10 Apr 14 17:15 0.07 0.01698  0.5065 21-0894-5716  12-4502-8479 ENVIRON
1 Jut 13 19:55 0.085 0.01198 0.3714 17-3624-8523 04-6243-8640 ENVIRON
12 20 19:37 0.105 0.05198 1.246 (+) 16-4492-6137  18-5505-5894 ENVIRON
13 Aug 3 1820 0.049 -0.004025 -0.144 08-2291-5121  05-1896-5100 ENVIRON
14 17 17:05 0.054 0.0009754 0.03325 07-3188-3147 16-9734-3329 ENVIRON
15 Sep 21 17:.05 0.024 -0.02902 -1.446 ) 12-6262-3928  13-9034-6853 ENVIRON
16 Oct 28 16:55 0.023 -0.03002 -1.523 -) 05-5636-6924 02-7414-4116 ENVIRON
17 2017 Apr 20 17:20 0.105 0.05198 1.248 (+) 05-0815-7437 03-4135-8920 EcoAnalysts
18 Sep 27 17:50 0.045 -0.008025 -0.2993 20-9743-5500 07-1720-0800 EcoAnalysts
19 Dec 28 1506 0.114 0.06098 1.396 (+) 11-9837-6366 06-0841-7631 EcoAnalysts
20 2018 Jan 23 1510 0.064 0.01098  0.3431 14-9653-2794  04-0773-5227 EcoAnalysts
21 Feb 21 16:50 0.047 -0.006025 -0.22 15-2546-6673 21-3476-8661 EcoAnalysts

006-469-472-7 CETIS™ v1.9.4.3 Analyst: J L/ QA: U\(b




CETIS Summary Report Report Date: 13 Mar-18 16:05 (p 1 of 1)
Test CodefiD: 47665C21/ 11-9789-0593
Bivalve Larval Survival and Development Test EcoAnalysts
Batch ID: 04-4179-8159 Test Type: Development-Survival Analyst:
Start Date: 21 Feb-18 16:50 . Protocol: EPA/600/R-95/136 (1995) Diluent: Laboratory Seawater
Ending Date: 23 Feb-18 16:20 Species:  Mytilus galioprovincialis Brine: Crystal Sea Marine Mix
Test Length: 47h Taxon: Source:  Taylor Shelifish Age:
Sample ID:  06-0235-7670 Code: 23E73FAB Project: Reference Toxicant
Sample Date; 15 May-17. Material:  Total Ammonia Source:  Reference Toxicant
Receipt Date: 15 May-17, CAS (PC): Station: P170515.66 .
Sample Age: 282d 17h Client; internal Lab
Multiple Comparison Summary
Analysis ID Endpoint Comparison Method v NOEL LOEL TOEL TU PMSD S
12-8443-3147 Combined Proportion Norma Dunnett Multiple Comparison Test 3.04 6.94, 4.593 227% 1
Point Estimate Summary
Analysis ID Endpoint Point Estimate Method v Level mg/L 95% LCL 95% UCL TU )
04-0007-2351 Combined Proportion Norma Spearman-Karber ECS50 - 5.699 5.539 5.863 1
Test Acceptability TAC Limits
Analysis ID Endpoint Attribute Test Stat Lower Upper Overlap Decision
12-8443-3147 Combined Proportion Norrna PMSD 0.2271 << 0.25 No Passes Criteria
Combined Proportion Normal Summary
Conc-mg/L Code Count Mean 95% LCL 95% UCL Min Max StdErr StdDev CV% %Effect
0 D 3 0.8946 0.7946 0.9947 0.8488 0.9244 0.0233 0.0403 4.50% 0.00%
0.532 3 0.9198 0.7219 1.0000 0.8351 0.9931 0.0460 0.0797 8.66% -2.82%
1.46 3 0.9233 0.7537 1.0000 0.8694 1.0000 0.0394 0.0682 7.39% -3.20%
3.04 3 0.8351 0.8125 0.8576 0.8282 0.8454 0.0052 0.0091 1.09% 6.66%
6.94 3 0.3471 0.0404 0.6538 0.2062 0.4364 0.0713 0.1235 3557%  61.20%
13.4 3 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 100.00%
19 3 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 100.00%
Combined Proportion Normal Detail
Conc-mga/L Code Rep 1 Rep 2 Rep 3
0 D 0.9107 0.8488 0.9244
0.532 0.9931 0.8351 0.9313
1.46 0.9003 0.8694 1.0000
3.04 0.8316 0.8282 0.8454
6.94 0.2062 0.3986 0.4364
134 0.0000 0.0000 0.0000
19 0.0000 0.0000 0.0000
Combined Proportion Normal Binomials
Conc-mg/L Code Rep 1 Rep 2 Rep 3
0 D 265/291  247/291  269/291
0.532 289/291  243/291 2711291
1.46 262/291  253/291  208/298
3.04 2421291 241/291 246291
6.94 60/291 116/291  127/291
13.4 01291 01291 0/291
19 0/291 01291 0/291
ol
v L Ub
006-469-472-7 CETIS™ v1.9.4.3 Analyst; QA: -




CETIS Test Data Worksheet Report Date: 13 Mar-18 16:04 (p 1 of 1)
Test Code/ID: 47665C21 / 11-9789-0593
Bivalve Larval Survival and Development Test EcoAnalysts
Start Date: 21 Feb-18 16:50 Species: Mytilus galloprovincialis Sample Code: 23E73FAB
End Date: 23 Feb-18 16:20 Protocol: EPA/G00/R-95/136 (1995) Sample Source: Reference Toxicant
Sample Date: 15 May-17 Material: Total Ammonia Sample Station: P170515.66
Initial | Final
Conc-mg/L ~ Code | Rep Pos | Density = Density # Counted | #Normal Notes
0 Dt 15| 291, | 271 271 265
0o b 2 5| 29 22 2. a1
0 D ?'3'20 291 276 276+ 269 .
0532 . 1 19 291 294 294 289 .
0.532 P2 1 291 | 247 247, 243
0.532 R T T T S ™ Yo e T
g 1 gl e e .
146 T i3 7 291 307 307. 298 .
< 304 S 201 251 251. 242
304 | | 2 |17 291 247 247. 241,
Y N T e s ™ e T ,1 "4
. 6.4 12| 201 240 20 . 60
6.94 27 | 291 2 28, 16
6o4 3 4 201 215 275 ETIR
134 ] 11| 20 2;m ; 2mm. | 0
S a4 TR 259 259 0
i s G B T G L
S Rt it . e o
Seeb e e ™

uH
006-469-472-7 CETIS™ v1.9.4.3 Analyst._ J QA__ v




CETIS Summary Report Report Date:

21 Mar-18 11:55 (p 1 of 1)

Test Code/ID: S5AECCE31 / 15-2546-6673
Bivalve Larval Survival and Development Test EcoAnalysts
Batch ID: 10-7484-8978 Test Type: Development-Survival Analyst:
Start Date: 21 Feb-18 16:50 Protocol: EPA/G00/R-85/136 (1995) Diluent: Laboratory Seawater
Ending Date: 23 Feb-18 16:20 Species:  Mytilus galloprovinciaiis Brine: Crystal Sea Marine Mix
Test Length: 47h Taxon: Source: Taylor Shellifish Age:
Sample ID:  13-8721-8045 Code: 5347DAFD Project:  Reference Toxicant
Sample Date: 15 May-17 Material:  Unionized Ammonia Source:  Reference Toxicant
Receipt Date: 15 May-17 CAS (PC): Station: P170515.66
Sample Age: 282d 17h Client: Internal Lab
Multiple Comparison Summary
Analysis ID Endpoint Comparison Method v NOEL LOEL TOEL TU PMSD S
21-3476-8661 Combined Proportion Norma Dunnett Muitiple Comparison Test <0047 ¢ 0.108 0.07058 22.7% 1
Point Estimate Summary
Analysis ID Endpoint Point Estimate Method v Level mg/L 95% LCL 95% UCL Tu S
13-8547-7245 Combined Proportion Norma Spearman-Kérber EC50 < 0.08676 0.08424 0.08937 1
Test Acceptability TAC Limits
Analysis ID Endpoint Attribute Test Stat Lower Upper Overlap Decision
21-3476-8661 Combined Proportion Norma PMSD 0.2271 << 025 No Passes Criteria
Combined Proportion Normal Summary
Conc-mg/L Code Count Mean 95% LCL 95% UCL Min Max StdErr StdDev CV% %Effect
0 D 3 0.8946 0.7946 0.9947 0.8488 0.9244 0.0233 0.0403 4.50% 0.00%
0.006 3 0.9198 0.7219 1.0000 0.8351 0.9931 0.0460 0.0797 8.66% -2.82%
0.018 3 0.9233 0.7537 1.0000 0.8694 1.0000 0.0394 0.0682 7.39% -3.20%
0.047 3 0.8351 0.8125 0.8576 0.8282 0.8454 0.0052 0.0091 1.09% 6.66%
0.106 3 0.3471 0.0404 0.6538 0.2062 0.4364 0.0713 0.1235 35.57%  61.20%
0.207 3 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 100.00%
0.233 3 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 100.00%
Combined Proportion Normal Detail
Conc-mg/L Code Rep 1 Rep 2 Rep 3
0 D 0.9107 0.8488 0.9244
0.006 0.9931 0.8351 0.9313
0.018 0.9003 0.8694 1.0000
0.047 0.8316 0.8282 0.8454
0.106 0.2062 0.3986 0.4364
0.207 0.0000 0.0000 0.0000
0.233 0.0000 0.0000 0.0000

Combined Proportion Normal Binomials

Conc-mg/L Code Rep 1 Rep 2 Rep 3

0 D 265/291 2477291 269/291

0.006 289/291  243/291 271/291

0.018 262/291 2531291 298/298

0.047 242/291  241/291  246/291

0.106 60/291 116/291 127/291

0.207 0/291 0/291 07291

0.233 0/291 0/291 0/291

g4

006-469-472-7 CETIS™ v1.9.4.3 Analyst; \)L/ aa D




CETIS Test Data Worksheet

Report Date:

Test Code/ID:

21 Mar-18 11:54 (p 1 of 1)
SAECCB31 / 15-2546-6673

EcoAnalysts

Sample Code: 5347DAFD
Sample Source: Reference Toxicant
Sample Station: P170515.66

_ Notes

Bivalve Larval Survival and Development Test
Start Date: 21 Feb-18 16:50 Species: Mytilus galloprovincialis
End Date: 23 Feb-18 16:20 Protocol: EPA/600/R-95/136 (1995)
Sample Date: 15 May-17 Material: Unionized Ammonia
! | Initial Final | i i
Conc-mgll. : Code  Rep | Pos | Density | Density j#Counted | #Normal ;,
o D 1 18] 29 271 271 265
o D 321 | 201 276 276 269

0.006 1 15| 291 294 294 289

0.006 2 13| 291 247 247 243

0.006 33 291 282 282 271

0.018 1 {1 291 269 269 262

0.018 218 291 257 257 253

0.018 3|9 291 307 307 298

0.047 1 14 | 291 251 251 242

0.047 2 17| 291 247 247 241

0.047 '3 20 201 256 256 246

0.106 111 291 240 240 80

o R | T 226 I S 226 . . 116 B S

s T P T

e P Ta T 5 S T

0.207 2 10 291 250 259 0

0.207 3 5 | 201 266 %6 0

0.233 1 | 2 291 265 = 265 0

0.233 2 17 291 240 240 0

0.233 3 6| 20 274 274 0

006-469-472-7

CETIS™ v1.943

Analyst:

JU

QA: !’4!0,?




Un-ionized Ammonia Calculator

CLIENT: Landat” » "0 1L __|pate of Test: [21-Feb-18
PROJECT: |Reference Toxicant . |Test Type: Mytilus
COMMENTS: [P17051566 : b

To convert Total Ammonia (mgil) to Free (un-ionized) Amm

. Integer: |-factor

1 9.26
9.27
9.28
9.29
9.30
9.32
9.33
9.34

0~ o B e M

Sample

onia {mag/L) enter the corresponding total ammonia, salinity, temperature, and pH.

Mod NH3T (mg/l.) salinity (ppt)

pH  temp(C)

temp (K)

i-factor

Mod NH3U {mg

0.000

28

i1 16.0

289.16

5.3187

0.75

0.532

28

Tl 159

289.06

9,3187

0.006

1.5

1.460

28

BT 15.9

289.06

9.3187

0.018

3.040

28

78 159

289.06

9.3187

0.047

6.940

28

7.8 15.9

289.06

9.3187

0.106

12

13.400

28

7.8 16.0

289.16

9.3187

0.207

L I I

18

15.000

28

77 16.0

285.16

9.3187

0.233
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48 Hour Bivalve Development Reference Toxicant Test

Test ID: : Replicates: 3 Study Diregtor: Location;

AS bl 6. Rath ¢
Dilution Water Batch: Organism Batch: Associated Test(s): Organism:
owo022119 - 0 12584 pyhlll Sy
Chamber Size/Type: Exposure Volume: e

30 ml shell vial 10 ml : )
Toxicant: Ammonium Lot #: Date Prepared: Initials:
Chloride: 9%
MBS 10 Y[ 8 b
Target Concentrations: Quantity of Stock: Quantity of Diluent:
Target: Target:
See spiking worksheet See spiking worksheet 200 mL

See spiking worksheet

Actual: See spiking worksheet

Actual: J,

0 Hours  Date: 11?/‘)\6/ WQ Time: 59 4

Start Time: | {, 5()  Initials;
L8, H

STOCK
Control 0.75 1.5 3 6 12 18
oy 138 | 7 | 33 5.9 9 | 23 §.%
Eﬁ‘l“ffé?‘”re \L,.0 \s 9 1S 4 154 159 1.0 . O
gis 1500 2% 28 1% 1% | 2% 2% 25
Eljmom 1 3.3 T3 1% ERs 1% 7 F
Dyt |gemmmere | oy W
Final Day  Date: D[@J/L% WQ Time: L lo Ju End Time: “02 o Initials: ()
STOCK
Control 0.75 1.5 3 6 12 18
cwomty | 9SS | 0% | 94 | 64 | 84 | 0.4 | 64
g [\ 4| Sy Sy {54 |5 | s | g5g
gitl g 26 | 2% | 19 | 26 | 2% 28 26
?ﬂum %0 ©.0 %.0 %.0 %.0 8.0 8.0
Notes:
14 May 2015 Bivalve Chronic 48 hr RT ver.2 - 3 reps Page |1




48 Hour Bivalve Development Reference Toxicant Test

Conc. Rep I;l;ﬁszll eﬂ;ﬁﬁg;l Date Initials
! 265 - Zjzo[ts | BG
Control 2 12497%F 5
3 2.4 s
1 234 i
0.75 2 243 U
3 23\ 1
I 262 T
L5 2 15% H
3 79% A
1 M7 A
3 2 24) l
3 240k 1O
! LO \{6)
6 2 ib O
3 122 Uy
1 0 77
12 2 0 261
5 0 %% \
1 0 25 1 \
18 2 0O 40 | \
3 0 174 v N
Stocking Density
Rep Count Init.
1 295 uh
2 232
3 200b
Mean: 7191 \
QA Count Checks:
#1 conclrep _N& \ #2 concirep LQE Z 12’ #3 concirep 3% i '&Ql—lg
# normalm_# abnormal q_ # normal Q # a\t:rn;:srmalﬂﬂ'_cll # normalzfﬂ# abnormal 3;__ #normal O_# abnormalz_(ﬁ'
Tech. Init,__ N> Tech. Init.___ (> Tech. nit__Ub Tech. Init__ UGS
o e CEEEEE SN L T P
O R it T a2
QA Check Acceptability: |{<5% difference in means of QA & orig. counts
14 May 2015 Bivalve Chronic 48 hr RT ver.2 - 3 reps Page |2




Ammonia Reference Toxicant
Spiking Worksheet

Reference Toxicant ID: ‘OH'OS[S-HO

Date Prepared: A ,\‘6’
Technician Initials: Wg
[ ] L]
Biv / Echino NH; RT
Assumptions in Model Date: 1/23/2018
Stock ammonia concentration is 9,000 mg/L = 9 mg/mL Measurement: 9676.66

Test Solutions

. = 2 Volume of stock to reach desired concentration
Measured Concentration {Desired Concentration| Volume

mg/L mg/L mL mL stock to increase
SALT WATER

0.5%2 0.75 200 0.023
LY 1.5 200 0.047
% 04 3 200 0.093
bL.aY 6 200 0.186
13,4 12 200 0.372

19.0 18 200 0.558




ORGANISM RECEIPT LOG

Date:

12.29.1 F

Time:

[216

Batch No.

TS 2s61

Organism:

Myézvi ﬁﬂ”o réuf"'cu'-%[:‘s

Source / Supplier:

Tayh shelish

No. Ordered: No. Received: Source Batch:
I Collection date, hatch date, etc,): ‘}_
Blb 81bg 0 &ja7/)1F, hevts
Tott, |aled
Condition of Organisms: Approximate Size or Age:
(Days from hatch, life stage, size class, etc.):
(oo0d Advlt
Shipper: B of L (Tracking No.)
Fed Ex 2891 4547 K81
Condition of Container: Received By:
(004 g
G . Cond. or H .
; 0, emp. Sal. P " ech.
Contaner | (mgil) | C) | newce | (Units) | *Dead | %Dead | rech
Units)

*if >10% contact lab manager

Notes: S L.. P{) (d\ W?’

7/27/15

Organism Receipt Log v1.1

Page ..of




MAINTENANCE LOG FOR CULTURES

ORGANISM: rv\ﬁll”( ’)““qﬂfW“"(-?]"f
LocaTION: _ fsth L

Batch Number: TS 599 Date Received: | 2.49.1 7 ‘!nitia!#ofOrganisms: —_—
Organisms
Date Ai:,?:,dm .E:éb D.O. T(?{:”)p ngf” PH | ?;%e ﬁggﬁﬁ; #Mort | % Mort* | Init. Comments
(Y/N)
|.710 XI ( [83 196 [~ [2.09 ] Fr >/ | — [
Y% X1 d 6> 99 |3 [7.6 | fr J | O _— |0 1
(oo [x L 180 | LG [ 30 | 38 | ¢ g o = 1l |
L % 7 183 |wuo]| 30| 28] | l o | — | d
{01 JI Ut e |29 | 28] 7 | y 0 | —[uc
L I 1831w 29 38| |V | O | | |
v(o o] s\ WY 29 ] 33 & | ¥ Ol _ 1 U
iy A 2 [ §sliz | A | 13 Ol — 14
Vi W 1 M O | === wde
L s I L L 0 | —| L
A [ 80 wal 2a |38 FT | ¥ D=
e R NI ZIEZdI | O —
JE v g.1|1211249 | 7.9 | T vV o — | 4
L v v €zl z9]728 ]l | L o | — |
1 C 762w [ % [x3] 7 Y 0 | —luv
Y 2 [ 683 [ ol B0 ]38 U | 0 — |
Wiy |V | §0 | WA 0| 35| 71 y 0 — s
VT T2 g2 2] s ¥ U T =1L

FT = Flow-through
*if =10% notify lab manager

4/3/17 Culture Maintenance Log v1.2 Pijp' (




MAINTENANCE LOG FCR CULTURES

orcanist: Ml aalloprnipials

LOCATION: Bt (7 !
Batch Number: 157559 Date Received:  |2. 24. 13} Initial # of Organisms: ~ ~———— LJ
Organisms

Date Aﬁ?ﬁdm L"éb D.O. -:?g')p pH Cr!i-:r?ge ﬁgggﬁ; # Mort | % Mort* init. Comments

; pt (YIN)

K ]V TaAsSTNF[0 33 er [ U

\¥ A2 35| nolzo | 35| V. s ol — v n
[ 12T (930 [ZAH P v | O = [B \
v [T & [ 8316 |30 | 7.6 | PT Y o | — | ¥ N
Vag | v \ [ go (1] 3 | 28| FT Y o | — | &

= 2 168 lib|29 |35 | FU | O | ek

\[14 el L 1 FLINLIB | IF| W Y o | — | W

W 4 1 DL HOI ’b\ ?’:‘—‘ r1 k{ 0 — A

#50 |[v| 7 ¥4 1120 25 [ 7.F] 71 y o | — | US

Y /1 Z (sl ]as| 24| 33| 7t N O | — |us

/29 2 | 8011251 729 | BT | €T v o | - |64 o
Y, L [ F¥(nd |28 [FF|er | A N YA ko e
TE vl 1%L INL 1] 136 P | Y O | — lus

U 2 A 1AM [ 35 T [ N O | — lus
Yr |7 z sl A 19 | 33X 7 | 4 b

L, [V 2 [0 12599 [ 34| & 4 0 | — | &

2[oS | v ( [ B2 | L&] 279 | 3.7] #T N I\

L v 1 [ 82 233 * Ll ol—11

FT = Flow-through
*if >10% notify lab manager

ORIPITS
4/3/17 Culture Maintenance Log v1.2 IDQg?/ z



ORGANIsSM: Myhluy ga laprum'nuaﬂﬁ

MAINTENANCE LOG FOR CULTURES

LOCATION: _ fashn
Batch Number: TS‘LSS'Q Date Received: 2, 729. |3 Enitial # of Organisms: —_—
Organisms
Date Aﬁ% L"éb D.O. T(?g‘)p ngf” pH C;‘a"‘r?ge ﬁggﬁs; #Mort | % Mort* | Init Comments
(Y/N)
1x i T g0 | W% | 28 | 93 | Pr y L == | b
U I 2 | 3Aal s 24 | 3| b v 0 — | 1z L
/4l |/ v (A8 [+ (3 [ Pr ¥ QO | — | \
v L 1 3b M| 2% | 79| | Y O | — b
Yo J| BS [ | 28| 3| &1 o \ — [ Uv
L < 18s || 28 [ 2] L ) 0 | —1 &
Y, | v ( |e8 Wzl 29 63| ¢ g == b=
L1 1284 W3[21[82] [ L =l
i, | v ( (82 [04 | »m | 9% | Pr \ 0 — | W
T Z (g wi ] M s\ L Y o | — | L
212 v { 6.7 | ¥ | 28 T A Y |Oeg2| T | Y-
L TY T2 ea | W8] 18 [T | L 1o T —11
L | L 134 |4l ua |33 ] & j/ 0O | — | o
U [+ 21509199 [95 [ U | 0 | — | WV
IR |~ i 13 0 9 135 | e y 0 — | W
T e 2 lgs b1 x| | b 0 — | e
53 |~ 1O .3 6 | %0 [ 7.5 | Pr _ o | — | uo
5/9 v | A 1 30 [ 19 FT Y O - Uy

FT = Flow-through
“if >10% notify lab manager

4/3/17

O \JL Yafi®

) Tob @ rod poemt, U B)

Culture Maintenance Log v1.2




APPENDIX B. STATISTICAL COMPARISONS

EcoAnalysts Report #P030918.01




Statistical Results: Eohaustorius estuarius Test

EcoAnalysts Report #P030918.01



Constant Value
Experiment Date 2/23/2018
Client Landau
Project Tru-Grit
Project Number PG1103
Experimenter EcoAnalysts
Protocol Eohaustorius estuarius 10-d Survival




Group A Group B Group C Group D Group E
Control Carr Reference G-5 SG-14 SG-16
Y Y Y Y Y
[ 1 0 5 10 0 30
2 0 0 20 10 25
3 0 20 40 15
4 0 10 15 15 35
5 5 0 30 25 10




A B C D E
Transform Control Carr Reference G-5 SG-14 SG-16

Y Y Y Y Y
1 0.000 0.226 0.322 0.000 0.580
2 0.000 0.000 0.464 0.322 0.524
3 0.000 0.000 0.464 0.685 0.398
4 0.000 0.322 0.398 0.398 0.633
5 0.226 0.000 0.580 0.524 0.322




1way ANOVA

ANOWVA
T
| 4
1 [Table Analyzed Transform of Data 1
2 |Data sets analyzed A : Control B : Carr Reference
3
4 |ANOVA summary
5 F 8.318
6 | Pvalue 0.0004
7 | P value summary i3
8 | Significant diff. among means (P < 0.05)? Yes
9 | Rsquare 0.6246
10
11 |Brown-Forsythe test
12 | F (DFn, DFd) 0.9209 (4, 20)
13 | Pvalue 0.4713
14 | P value summary ns
15 | Are SDs significantly different (P < 0.05)? No
16
17 |Bartlett's test
18 | Bartlett's statistic (corrected) 5.133
19 | Pvalue 0.2740
20 | P value summary ns
21 | Are SDs significantly different (P < 0.05)? No
22
23 [ANOVA table SS DF
24 | Treatment (between columns) 0.8307 4
25 | Residual (within columns) 0.4993 20
26 | Total 1.33 24
27
28 |Data summary
29 | Number of treatments (columns) 5
30 | Number of values (total) 25




|

D:SG-14

E:SG-16
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F (4, 20) = 8.318
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1way ANOVA
Multiple comparisons

¥

[ 1 [Number of families 1
2 [Number of comparisons per family 4
3 |[Alpha 0.05
4
5 |Holm-Sidak's multiple comparisons test |Mean Diff. Significant? Summary Adjusted P Value
6
7 Carr Reference vs. Control 0.06435 No ns 0.5269
8 Carr Reference vs. G-5 -0.3358 Yes ks 0.0093
9 | Carr Reference vs. SG-14 -0.2761 Yes * 0.0239
10 | Carr Reference vs. SG-16 -0.3817 Yes ** 0.0043
11
12
13 |Test details Mean 1 Mean 2 Mean Diff. SE of diff.
14
15 | Carr Reference vs. Control 0.1095 0.0451 0.06435 0.09993
16 | Carr Reference vs. G-5 0.1095 0.4453 -0.3358 0.09993
17 | Carr Reference vs. SG-14 0.1095 0.3856 -0.2761 0.09993
18 | Carr Reference vs. SG-16 0.1095 0.4911 -0.3817 0.09993




|

j;wmummhwm-nl

B-?

A Control

C G-5

D SG-14

E SG-16
12
13 [n1 n2 t DF
14
15 |5 5 0.644 20
16 |5 5 3.361 20
17 |5 5 2.763 20
18 |5 5 3.82 20




1way ANOVA

Descriptive Statistics Control Carr Reference G-5 SG-14 SG-16

| 4

1 |Number of values |5 5 5 5 5

2

3 |Minimum 0 0 0.3218 0 0.3218

4 [25% Percentile |0 0 0.3597 0.1609 0.3597

5 [Median 0 0 0.4636 0.3977 0.5236

6 |75% Percentile 0.1128 0.2736 0.5216 0.6042 0.6063

7 [Maximum 0.2255 0.3218 0.5796 0.6847 0.6331

8

9 [mean 0.0451 0.1095 0.4453 0.3856 0.4911

10 |Std. Deviation 0.1009 0.1537 0.0952 0.2556 0.1289

11 |Std. Error of Mean|0.0451 0.06873 0.04257 0.1143 0.05764

12

13 |Lower 95% ClI -0.08012 -0.08138 0.3271 0.06812 0.3311

14 |Upper 95% ClI 0.1703 0.3003 0.5635 0.703 0.6512
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Statistical Results: Neanthes arenaceodentata Test

EcoAnalysts Report #P030918.01



Experiment Date

Constant

Value
2/23/2017

Experiment |D

Landau Tru-Grit

Notebook ID

Project

Neanthes arenaceodentata

Experimenter

Protocol

Mean Individual Growth per Day (Dry Weight)




Group A Group B Group C Group D Group E
Control | Carr Reference G-5 SG-14 SG-16
Y Y Y Y Y
I 0.678 0.827 0.540 0.768 0.711
2 0.960 0.601 0.788 0.854 0.848
3 0.569 0.682 0.653 0.776 0.753
4 0.712 0.674 0.689 0.788 0.758
5 0.916 0.604 0.576 0.758 0.658




1way ANOVA

ANOVA
T
| 4
1 [Table Analyzed Data 1
2 [Data sets analyzed A : Control B : Carr Reference |C:G-5 D:SG-14
3
4 |ANOVA summary
5 F 1.723
6 | Pvalue 0.1844
7 | P value summary ns
8 | Significant diff. among means (P < 0.05)?|No
9 | Rsquare 0.2563
10
11 |Brown-Forsythe test
12 | F (DFn, DFd) 1.702 (4, 20)
13 | Pvalue 0.1892
14 | P value summary ns
15 | Are SDs significantly different (P < 0.05)? |No
16
17 |Bartlett's test
18 | Bartlett's statistic (corrected) 7.365
19 | Pvalue 0.1178
20 | P value summary ns
21 | Are SDs significantly different (P < 0.05)? No
22
23 [ANOVA table SS DF MS F (DFn, DFd)
24 | Treatment (between columns) 0.07125 4 0.01781 F (4, 20) = 1.723
25 | Residual (within columns) 0.2067 20 0.01034
26 | Total 0.278 24
27
28 |Data summary
29 | Number of treatments (columns) 5
30 | Number of values (total) 25
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1way ANOVA
Multiple comparisons
| 4
1 |Number of families 1
2 |Number of comparisons per family|4
3 |Alpha 0.05
4
5 [Sidak's multiple comparisons test |Mean Diff. 95.00% CI of diff. Significant?  |Summary Adjusted P Value
6
7 Carr Reference vs. Control -0.0894 -0.2653 to 0.08651 |No ns 0.5473
8 Carr Reference vs. G-5 0.0284 -0.1475 10 0.2043 No ns 0.9872
9 Carr Reference vs. SG-14 -0.1112 -0.2871 to 0.06471 No ns 0.3414
10 | Carr Reference vs. SG-16 -0.068 -0.2439 t0 0.1079 No ns 0.7638
11
12
13 |Test details Mean 1 Mean 2 Mean Diff. SE of diff. n1
14
15 | Carr Reference vs. Control 0.6776 0.767 -0.0894 0.0643 5
16 | Carr Reference vs. G-5 0.6776 0.6492 0.0284 0.0643 5
17 | Carr Reference vs. SG-14 0.6776 0.7888 -0.1112 0.0643 5
18 | Carr Reference vs. SG-16 0.6776 0.7456 -0.068 0.0643 5




1

2

3

4

5 |B-?

6

7 |A Control

8 [C G-5

9 |D SG-14

10 |E SG-16

11

12

13 [n2 t DF
14

15 |5 1.39 20
16 |5 0.4417 20
17 |5 1.729 20
18 |5 1.057 20




1way ANOVA

Descriptive Statistics Control  |Carr Reference G-5 SG-14 SG-16

| 4

1 |Number of values |5 5 5 5 5

2

3 |Minimum 0.569 0.601 0.54 0.758 0.658

4 [25% Percentile [0.6235 0.6025 0.558 0.763 0.6845

5 [Median 0.712 0.674 0.653 0.776 0.753

6 |75% Percentile 0.938 0.7545 0.7385 0.821 0.803

7 [Maximum 0.96 0.827 0.788 0.854 0.848

8

9 |Mean 0.767 0.6776 0.6492 0.7888 0.7456

10 |Std. Deviation 0.1655 0.0917 0.09766 0.03807 0.06994

11 |Std. Error of Mean|0.07403 0.04101 0.04367 0.01702 0.03128

12

13 |Lower 95% ClI 0.5615 0.5637 0.5279 0.7415 0.6588

14 |Upper 95% ClI 0.9725 0.7915 0.7705 0.8361 0.8324
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Experiment Date

Constant

Value
2/23/2018

Experiment |D

Landau Tru-Grit

Notebook ID

Project

Neanthes arenaceodentata

Experimenter

Protocol

Mean Individual Growth per Day (AFDW)




Group A Group B Group C Group D Group E
Control | Carr Reference G-5 SG-14 SG-16
Y Y Y Y Y
I 0.401 0.535 0.412 0.514 0.506
2 0.522 0.452 0.599 0.575 0.570
3 0.382 0.426 0.492 0.552 0.512
4 0.407 0.458 0.547 0.528 0.521
5 0.508 0.419 0.424 0.501 0.451




1way ANOVA

ANOVA
T
| 4
1 [Table Analyzed Data 1
2 [Data sets analyzed A : Control B : Carr Reference |C:G-5 D:SG-14
3
4 |ANOVA summary
5 F 2.249
6 | Pvalue 0.1000
7 | P value summary ns
8 | Significant diff. among means (P < 0.05)?|No
9 | Rsquare 0.3103
10
11 |Brown-Forsythe test
12 | F (DFn, DFd) 1.049 (4, 20)
13 | Pvalue 0.4069
14 | P value summary ns
15 | Are SDs significantly different (P < 0.05)? |No
16
17 |Bartlett's test
18 | Bartlett's statistic (corrected) 4.082
19 | Pvalue 0.3950
20 | P value summary ns
21 | Are SDs significantly different (P < 0.05)? No
22
23 [ANOVA table SS DF MS F (DFn, DFd)
24 | Treatment (between columns) 0.02786 4 0.006966 F (4, 20)=2.249
25 | Residual (within columns) 0.06194 20 0.003097
26 | Total 0.08981 24
27
28 |Data summary
29 | Number of treatments (columns) 5
30 | Number of values (total) 25
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1way ANOVA
Multiple comparisons
| 4
1 |Number of families 1
2 |Number of comparisons per family|4
3 |[Alpha 0.05
4
5 [Sidak's multiple comparisons test |Mean Diff. 95.00% CI of diff. Significant? |Summary Adjusted P Value
6
7 Carr Reference vs. Control 0.014 -0.08229t0 0.1103 |No ns 0.9913
8 Carr Reference vs. G-5 -0.0368 -0.1331 10 0.05949 [No ns 0.7710
9 Carr Reference vs. SG-14 -0.076 -0.1723 10 0.02029 |No ns 0.1618
10 | Carr Reference vs. SG-16 -0.054 -0.1503 to 0.04229 [No ns 0.4546
11
12
13 |Test details Mean 1 Mean 2 Mean Diff. SE of diff. n1
14
15 | Carr Reference vs. Control 0.458 0.444 0.014 0.0352 5
16 | Carr Reference vs. G-5 0.458 0.4948 -0.0368 0.0352 5
17 | Carr Reference vs. SG-14 0.458 0.534 -0.076 0.0352 5
18 | Carr Reference vs. SG-16 0.458 0.512 -0.054 0.0352 5




1

2

3

4

5 |B-?

6

7 |A Control

8 [C G-5

9 |D SG-14

10 |E SG-16

11

12

13 [n2 t DF
14

15 |5 0.3978 20
16 |5 1.046 20
17 |5 2.159 20
18 |5 1.534 20




1way ANOVA

Descriptive Statistics Control  |Carr Reference G-5 SG-14 SG-16

| 4

1 |Number of values |5 5 5 5 5

2

3 |Minimum 0.382 0.419 0.412 0.501 0.451

4 [25% Percentile [0.3915 0.4225 0.418 0.5075 0.4785

5 [Median 0.407 0.452 0.492 0.528 0.512

6 |75% Percentile 0.515 0.4965 0.573 0.5635 0.5455

7 [Maximum 0.522 0.535 0.599 0.575 0.57

8

9 [mean 0.444 0.458 0.4948 0.534 0.512

10 |Std. Deviation 0.06565 0.04612 0.07978 0.02971 0.04243

11 |Std. Error of Mean|0.02936 0.02063 0.03568 0.01329 0.01898

12

13 |Lower 95% ClI 0.3625 0.4007 0.3957 0.4971 0.4593

14 |Upper 95% ClI 0.5255 0.5153 0.5939 0.5709 0.5647
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Statistical Results: Mytilus galloprovnicialis Larval Test

EcoAnalysts Report #P030918.01



Experiment Date

Constant

2/21/2018

Value

Experiment |D

Landau Tru-Grit

Notebook ID

Project

Mytilus galloprovincialis

Experimenter

Protocol




Table format: Group A Group B Group C Group D Group E Group F
Column Control  [Sediment Controlrr Referer G-5 SG-14 SG-16
4 Y Y Y Y Y Y
1 328.0 277.0]  300.0 279.0 266.0 175.0
2 314.0 272.0] 282.0 269.0 243.0 257.0
3 344.0 284.0] 265.0 325.0 226.0 239.0
4 317.0 3140/ 304.0 232.0 253.0 233.0
5 319.0 289.0 287.0 266.0 258.0 249.0




1way ANOVA

ANOVA

,I

s
1 Table Analyzed Data 1
2 Data sets analyzed A : Control B : Sediment Control C : Carr Reference
3
4 ANOVA summary
5 F 10.54
6 P value <0.0001
7 P value summary ki
8 Significant diff. among means (P < 0.05)?|Yes
9 R square 0.6872
10
11 Brown-Forsythe test
12 F (DFn, DFd) 0.512 (5, 24)
13 P value 0.7645
14 P value summary ns
15 Are SDs significantly different (P < 0.05)7? |No
16
17 Bartlett's test
18 Bartlett's statistic (corrected) 6.925
19 P value 0.2263
20 P value summary ns
21 Are SDs significantly different (P < 0.05)? |No
22
23 ANOVA table SS DF MS
24 Treatment (between columns) 26919 5 5384
25 Residual (within columns) 12254 24 510.6
26 Total 39173 29
27
28 Data summary
29 Number of treatments (columns) 6
30 Number of values (total) 30
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1way ANOVA
Multiple comparisons

1 Number of families 1

2 Number of comparisons per family|3

3 Alpha 0.1

4

5 Sidak's multiple comparisons test |Mean Diff. 90.00% CI of diff. Significant? Summary
6

7 Carr Reference vs. G-5 13.4 -18.63 to 45.43 No ns

8 Carr Reference vs. SG-14 38.4 6.367 to 70.43 Yes *

9 Carr Reference vs. SG-16 57 24.97 to 89.03 Yes kit

10

1

12 Test details Mean 1 Mean 2 Mean Diff. SE of diff.
13

14 Carr Reference vs. G-5 287.6 274.2 134 14.29

15 Carr Reference vs. SG-14 287.6 249.2 38.4 14.29

16 Carr Reference vs. SG-16 287.6 230.6 57 14.29




b

Adjusted P Value

O O | | | A W] N =

0.7351 C-D

0.0382 C-E

0.0016 C-F
10
1
12 n1 n2 t DF
13
14 5 5 0.9377 24
15 5 2.687 24
16 3.989 24
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APPENDIX C. CHAIN-OF-CUSTODY LOGS AND
PRE-TEST DOCUMENTS

EcoAnalysts Report #P030918.01




X

LANDAU =
ASSOCIATES

Seattle/Edmonds (425} 778-0907
Tacoma [253) 926-2493
Spokane (509) 327-9737

. Portland (503) 542-1080

’E;“gasga_g

Chain-of-Custody Record

Date _ 5/2'9/ (X
Page . N of .} ..

‘/-P-
Project Name fow éﬂ‘l

Project Contact Sennives
i

Send Results To

See- - oizsiy

=& ii=alzsiy

el

+ Project No. o7 Lo

Project Location/Event 1’61..?.'9.‘."'.'75‘, WA /.B.;EM,SS&__&
Sampler's Name DCUM Er.cmdtc’
Wynhkoop o

W
ﬁ Dan’ Séf@é’.ﬂizﬂ

Date Time Matrix

R 1Y)

s

No. of
Containers /
as/rs 0930 Soid 1 |

i i
i ¥
i 1
i |
| |
| 3
| !
I :

/ Turnaround Time
}-‘_‘d\standard
1 Accelerated

/ Observations/Comments

= X Allow water samples to settle, collect

aliquot from clear portion

. NWTPH-Dx - run acid wash silica gel cleanup

Analyze for EPH if no specific product
identified
VOC/BTEX/VPH (soil):

non-preserved

preserved w/methanoi
— preserved w/sodium bisulfate
... Freeze upon receipt

... Dissolved metal water samples field filtered
Other *‘ Hol D all c;tﬂal‘ﬁsi’:n wat |
confirmation Leom LAE

__(Apprax T weeks)

Special Shipment/Handling
or Storage Requirements

honive Ml Exess Makerial

Method of
Shipment

e

Signatur

Company . LA'I
Date %5/’3 i

Time

Printed Name £~ Qﬂgw# .

Printed Mame ”'V\.

20 | one [fZSAR

Time

Received by
Signature &'&T Elnea i §

Company E€D _na_lyslc%_ 4

Relinquished by

Signature

Printed Name

Company _

(718

Date

Time o

Received by

Signature

Printed Name ...

Company

Date ... Time .

WHITE COPY - Project File

YELLOW COPY - Laboratory

PINK COPY - Client Representative

12214



Wet-Sieve Procedure for Determining Percent Fines (<63 um) of Sediment

DATE:

CLIENT:

PROJECT:

/iy

Procedure:

1.  Collect 50 mL of sediment to be analyzed

Bluice W}a@_

2 Transfer sediment to a #230 (63 pm) testing sieve
3. Rinse sieve thoroughly with a stream of water until water flowing through the sieve is clear
4.  Transfer all retained material to a 100mL graduated cylinder using a small funnel and DI squirt bottle
5 Allow sediment to settle. Record the volume of sedimeﬁt retained below.

SAMPLE ID: INgé%LIJSI’:I-TUmEL?F VSOELIZI).:EEI:I:;'F (INIT VOL - VOL RETAINED) * 2 P;zg:’ta;frfes

RETAINED (mL)
%) 50 2| (-2Y) A2 | 53 |LBarup

5414 50 2% Bo-2%) x|z - | 4y

G-5 50 Q¥ 35 | (0P8 x|2. - |098 20
Currndpt 50 25 (50-25) s[2 -] 5o
5617 S0 20 50-20 _ x|3 = | 60 |RH 233

(i w 2[2]



Client/Pro

Ammonia and Sulfide Analysis Record

Organism:

\ofl

Page

" Lanm:/ Blav wWilAW

PRETEST / INITIA

NA
i

Test Duration (days):

| L / / QOTHER (circld one)
OVERLYING (OV) / OREWATER

circle one) / Comments:

DAY of TEST: A_A
Rulk

Calibration Standards Temperature

Date: 3[2[(8
R

Temperature:

2l 2.2

Sample temperature should be within +1°C of
standards temperature at time and date of analysis.

~ Sample IDor
- Deseription.

| orRep.

Bue

| Dateof | Ammonia | .o u | Dateof

Samplingand | Value | M | Reading and
Imtlals (mg/L) - mp Inltlals
3{/ 1?1]\6 Jv

e
 Preserved
(YN

Calc-
ulated
Sulf.

_ Sample | Measured | ., ..
~pH (ppt) Volume | Sulf. pher

Sal

Sh- b

4.3 1A [20-4 Bhejp U~
1.0 | | ’

™
(

e | @D | T | el
26

L8 ||

— 5
21

b sy X

—
0.0072
29

Sy
Sfelefl

9.24

L1 ¢

bt

S~

\\\
0.00L
29 4 p.00%




Un-ionized Ammonia Calculator

CLIENT: Landau Date of Test: |12-Mar-18
PROJECT: Tru-Grit Test Type: NA
COMMENTS: |Bulk Porewater

To convert Total Ammonia (mg/L) to Free (un-ionized) Ammonia (mg/L) enter the corresponding total ammenia, salinity, temperature, and pH.

Sample

Mod WNH3T (mgiL)

salinity (ppt)

pH

temp {C)

temp (K) i-factor

Mod NH3U (mg/L)

Target / Sample Name

Actual

229

8.0

241

297.26 9.3053

#VALUE!

Integer: I-factor
1 9.26
9.27
9.28
9.29
9.30
9.32
9.33
9.34

W~ O, aE wN

Example 3.5

2.000

10.0

7.3

5.0

278.16 9.2750

0.008

G-5

19.300

28

¥

20.4

293.56 9.3187

0.328

5G-14

13.000

29

7.6

20.4

293.56 9.3214

0.175

5G-18

11.800

29

7.6

20.4

203.56 9.3214

0.159

SG-17

9.290

29

74
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293.56 9.3214

0.079
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Input Output

Sample Total Dissolved Sulfide Temper-  Salinity Undissociated H2S Undissociated H2S Weight Fraction
ID (Hg/L as S) ature (°C) (%o) pH (Hg/L as H2S) (mg/L as H2S) (H2S/Total S)

#VALUE! #VALUE! #VALUE!
0.30 0.000 15.11%
0.30 0.000 15.11%
0.66 0.001 22.11%
0.00 #DIV/0!
0.00 #DIV/0!
0.00 #DIV/0!
0.00 #DIV/0!
0.0000 #DIV/0!
0.00 #DIV/0!
0.00 #DIV/0!
0.00 #DIV/0!
0.00 #DIV/0!
0.00 #DIV/0!
0.00 #DIV/0!
0.00 #DIV/0!
0.00 #DIV/0!
0.00 #DIV/0!
0.00 #DIV/0!
0.00 #DIV/0!
0.00 #DIV/0!
0.00 #DIV/0!
0.00 #DIV/0!
0.00 #DIV/0!
0.00 #DIV/0!
0.00 #DIV/0!
0.00 #DIV/0!
0.00 #DIV/0!
0.00 #DIV/0!
0.00 #DIV/0!
0.00 #DIV/0!
0.00 #DIV/0!
0.00 #DIV/0!
0.00 #DIV/0!
0.00 #DIV/0!
0.00 #DIV/0!
0.00 #DIV/0!
0.00 #DIV/0!
0.00 #DIV/0!
0.00 #DIV/0!
0.00 #DIV/0!
0.00 #DIV/0!
0.00 #DIV/0!
0.00 #DIV/0!
0.00 #DIV/0!
0.00 #DIV/0!

0.00 #DIV/0!
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ACRONYMS AND ABBREVIATIONS

AFDW: Ash-free dry weight

cm: Centimeter

CSL: Cleanup Screening Level

" Degrees Celsius

ECso: Effective Concentration that results in a 50% reduction in a sub-lethal endpoint
g: Grams

LCso: Lethal Concentration that results in a 50% reduction in survival
L Liter

Lm: Micrometer

meg: Milligram

mg/L: Milligrams per liter

mL: Milliliter

mm: Millimeter

NELAP: National Environmental Laboratory Accreditation Program
NOEC: No Observed Effect Concentration

ppt: Parts per Thousand

PSEP: Puget Sound Estuary Protocols (PSEP 1995)

SCO: Sediment Cleanup Objective

SCUM: Sediment Cleanup User’s Manual

SMS: Sediment Management Standards

SOP: Standard Operation Procedure

SMARM: Sediment Management Annual Review Meeting

UIA: Unionized ammonia

USACE: United States Army Corps of Engineers

USEPA: United States Environmental Protection Agency

WAC: Washington Administrative Code

WDOE: Washington (State) Department of Ecology
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Toxicology Testing Results
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Tacoma, Washington

1. EXECUTIVE SUMMARY

EcoAnalysts conducted biological toxicity testing with sediment samples collected by EcoAnalysts
personnel as part of remediation activities being performed at the Tru-Grit Site Areas on Blair Waterway
in Tacoma, Washington. Sediments were evaluated for biological effects following guidance provided by
the Washington State Department of Ecology (WDOE) Sediment Management Standards (SMS) under
the Washington Administrative Code (WAC) 173-204-315. This report presents the results of the toxicity
testing portion of the Tru-Grit remedial investigation performed on sample SG-17-012518 only.

A summary of the toxicity tests conducted on the Tru-Grit remedial investigation sediment evaluated
under the SMS sediment quality criteria (Table 1-1) is provided below.

Sample SG-17-012518 failed the Sediment Cleanup Objectives (SCO) for the larval development test
only. This sample passed the SCO and Cleanup Screening Level (CSL) performance criteria for all
remaining tests evaluated.

Table 1-1. Executive Summary of SMS Biological Evaluation

Sediment Cleanup Objectives (SCO) Cleanup Screening Levels (CSL)
Treatment
: Bivalve + Bivalve
Amphipod Polychaet Amphipod Polychaet
mohipod | PONCKSEte | oo\ )y | AmBhDOd | Polychaste | e
AINR REaNE Development bt Lo Development
SG-17-012518 Pass Pass Fail Pass Pass Pass

Report ID: P032918.02 10of19 EcoAnalysts, Inc.



Toxicology Testing Results
Tru-Grit (SG-17-012518) Remedial Investigation
Tacoma, Washington

2. METHODS

This section summarizes the test methods followed for this biological characterization. Test methods
followed guidance provided by the Puget Sound Estuary Program (PSEP 1995), the Sediment
Management Standards of Washington State (SMS, 2013), the Sediment Cleanup User’s Manual Il
(SCUM 1I; WDOE 2017), and the various updates presented during the Sediment Management Annual
Review Meeting (SMARM). Sediment toxicity was evaluated using three standard PSEP bioassays; the
10-day amphipod test, the 20-day juvenile polychaete survival and growth test, and the benthic larval
development test.

2.1 Sample Collection and Receipt

Four test sediments were collected on January 25, 2018 and were received at the EcoAnalysts laboratory
on the same day as collection. This report contains toxicological evaluation for one of the four samples
(5G-17-012518). Reference sediments from Carr Inlet, WA were collected by EcoAnalysts on January 26,
2018 and received on the same day. Sediment samples were stored in a walk-in cold room at 4 £ 2°Cin
the dark. The test sediment was not sieved prior to testing. All testing was conducted within the 8-week
sediment hold time.

2.2 Bulk Sediment Ammonia and Sulfides Measurements

Prior to testing, bulk sediment porewater total sulfides and ammonia concentrations were measured to
determine whether any methods modifications or supplemental testing would be required. Bulk
sediments are homogenized test composites that have not been further processed for bioassay testing.
The results of the bulk sediment analyses are summarized in Table 2-1.

Table 2-1: Bulk Sediment Porewater Measurements

Total Unionized salinity Total Hydrogen
Treatment Ammonia | Ammonia (opt) pH Sulfides Sulfide
(mg/y) | (mgy: | PP (mg/) | (mg/L)
$G-17-012518 9.29 0.079 29 7.4 0.003 0.001

! Calculated using the analysis temperature of 20.4°C
ND = Not detected
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2.3 Sample Grain Size and Reference Comparison

Sediment grain size is one of the characteristics used in selecting the appropriate reference sediment(s)
to compare the chemical and biological responses of project sediments. The percent fines value is
defined as the amount of sediment that passes through a 62.5-um sieve, expressed as a percentage of
the total sample analyzed. This is also the sum of the silt and clay fraction of sediment. Wet-sieve grain
size results for the reference treatments were conducted in the field (at the time of collection) and after
receipt at the EcoAnalysts laboratory. The percent-fines determination of the project sediments are
summarized in Table 2-2.

Table 2-2. Sample and Reference Grain Size Comparison

Treatment Percent Fines! Treatment Compared To:
Carr Inlet (Reference) 50%
SG-17-012518 60% Carr Inlet (Reference)
! Wet sieve results

Project sample SG-17-012518 was compared to the Carr Inlet reference (50% fines) for the purposes of
evaluating the sediment under the sediment management standards. Station coordinates for the
reference samples are summarize in Table 2-3.

Table 2-3. Reference Station Coordinates

Station Latitude Longitude

Carr Inlet (Reference) 47.331500 -122.677776

2.4 10-day Amphipod Bioassay

The 10-day amphipod acute toxicity test was conducted with Eohaustorius estuarius, Test organisms
were supplied by Northwestern Aquatic Sciences in Newport, OR and held in native sediment at 15°C
prior to test initiation. Organisms were fed during the holding period a diet of ground TetraMin® ad
libitum. Native sediment from Yaquina Bay, OR was provided by the organism supplier for use as the
control treatment sediment in the test. This matrix has been used successfully in prior tests with this
species and is known to support positive organism health and survival.

The amphipod bioassay was conducted as 10-day static exposures with five replicates for each test
treatment, reference treatment, and control. Two centimeters of sediment (approximately 175 mL)
were placed into each 1-L glass chamber with 775 mL of overlying water. Trickle-flow aeration was
provided through glass pipettes, and care was taken to avoid disturbing the sediment surface. Test
chambers were placed into randomly assigned positions and allowed to equilibrate to test conditions
overnight.

Prior to the test initiation, water quality measurements were taken in all replicates for each test
treatment and included dissolved oxygen, temperature, salinity, and pH. Ammonia and sulfide
concentrations were measured in both interstitial (pore water) and overlying water at initiation and
termination. These measurements were made from a sacrificial surrogate chamber for each test
treatment. Sediment pore water was extracted via centrifugation. During the test, water quality was
monitored daily in one surrogate replicate per treatment. All water quality instruments were calibrated
daily or on their recommended schedule. Records of instrument calibration were retained in the
laboratory logs.
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To initiate the test, organisms were randomly allocated to each of the test chambers. Initial stocking
densities were 20 organisms per test chamber. Amphipods that did not bury within approximately one
hour were replaced with healthy amphipods. No food was provided during the 10-day exposure for the
amphipod test.

At test termination, sediment from each test chamber was sieved through a 0.5-mm screen to recover
all organisms. The number of surviving and dead amphipods was then enumerated.

2.5 20-day Juvenile Polychaete Bioassay

The 20-day polychaete survival and growth test was conducted with juvenile polychaete worms
(Neanthes arenaceodentata). Test organisms were obtained from Aquatic Toxicology Support in
Bremerton, WA and held in seawater at 20°C (Neanthes were cultured in water-only and were not held
in sediment prior to testing). Native sediment of the amphipod Eohaustorius estuarius from Yaquina
Bay, OR was provided by Northwestern Aquatic Sciences for use as the control treatment sediment for
the test. This coarse sand control sediment has been routinely tested in conjunction with this species at
this laboratory and results from historical testing have demonstrated acceptable organism health and
sediment quality.

The polychaete bioassay was conducted as a 20-day static-renewal test, with overlying exchanges of 300
mL of water occurring every third day. Each test treatment, reference treatment, and control consisted
of five replicates of 1-L glass chambers, which were filled with two centimeters of sediment
(approximately 175 mL) and 775 mL of overlying water. Trickle-flow aeration was provided through glass
pipettes, and care was taken to avoid disturbing the sediment surface. Test chambers were then
randomly assigned positions and allowed to equilibrate to test conditions overnight.

Prior to the test initiation, water quality measurements were taken in a surrogate chamber for each test
treatment and included dissolved oxygen, temperature, salinity, and pH. Ammonia and sulfide
concentrations were measured in both interstitial (pore water) and overlying water at initiation and
termination. These measurements were made from a sacrificial surrogate chamber for each test
treatment. Sediment pore water was extracted via centrifugation. During the test, water quality was
monitored daily in one surrogate replicate per treatment. All water quality instruments were calibrated
daily or on their recommended schedule. Records of instrument calibration were retained in the
laboratory logs.

To initiate the test, organisms were randomly allocated to each of the test chambers. Initial stocking
densities were five worms per test chamber. During the test, organisms were fed a diet of 40-mg of
TetraMarin® slurry every other day (approximately 8-mg dry weight per worm). Pre-test initial biomass
was determined by taking dry weight and ash-free dry weight (AFDW) measurements of three replicates
of five worms each on Day 0.

At test termination, sediment from each test chamber was sieved through a 0.5-mm screen. All worms
were recovered, enumerated, rinsed in deionized water (to remove salt), and transferred to pre-
weighed aluminum foil weigh boats. After drying in an oven at 60°C for approximately 24 hours, each
weigh-boat was removed, cooled in a desiccator and weighed to obtain dry weight measurements. They
were then heated to 550°C for 2 hours to determine the ashed weight. Ash-free dry weights (AFDW)
were calculated to correct for the influence of sediment grain size differences between treatments:

AFDW = Dry weight — Ashed weight

Both dry weight and AFDW were used to determine individual worm weight and growth rates.
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2.6 Larval Developmental Bioassay

The hivalve larval development test was conducted with the mussel, Mytilus galloprovincialis. Adult
organisms were obtained from Taylor Shellfish in Shelton, WA and were held in unfiltered seawater at
12°C prior to artificial spawning. Two control treatments were employed: a clean seawater control and a
sediment control, composed of E. estuarius native sediment from Yaquina Bay, OR.

The larval development bioassay was conducted as a static exposure with five replicates for each test
treatment, reference treatment, and control. Approximately 18 g (+1 g) of sediment was placed into
each 1-L glass chamber with 900 mL of overlying water. Trickle-flow aeration was provided through glass
pipettes, and care was taken to avoid disturbing the sediment surface. Test chambers were then shaken
for 10 seconds and placed into randomly assigned positions. The larval test was performed without
aeration unless dissolved oxygen levels fell below threshold levels for action.

Prior to the test initiation, water quality measurements were taken in the surrogate chamber for each
test treatment and included dissolved oxygen, temperature, salinity, and pH. Ammonia and sulfide
concentrations were measured in the overlying water at initiation and termination. These
measurements were made from a sacrificial surrogate chamber for each test treatment. During the test,
water quality was maonitored daily in one surrogate replicate per treatment. All water quality
instruments were calibrated daily or on their recommended schedule. Records of instrument calibration
were retained in the laboratory logs.

To initiate the test, mussels were placed in clean seawater and acclimated at 16°C for approximately 20
minutes. The water bath temperature was then increased over a period of 15 minutes to 20°C. Mussels
were held at 20°C and monitored for spawning individuals. Spawning females and males were removed
from the water bath and placed in individual containers with seawater. These individuals were allowed
to spawn until sufficient gametes were available to initiate the test. After the spawning period, eggs
were transferred to fresh seawater and filtered through a 0.5 mm Nitex® mesh screen to remove large
debris, feces, and excess gonadal matter. A composite was made of the sperm and diluted with fresh
seawater. The fertilization process was initiated by adding sperm to the isolated egg containers. Egg-
sperm solutions were periodically homogenized with a perforated plunger during the fertilization
process and sub-samples observed under the microscope for egg and sperm viability. Approximately one
to one and a half hours after fertilization, embryo solutions were checked for fertilization rate. Only
those embryo stocks with >90% fertilization were used to initiate the tests. Embryo solutions were
rinsed free of excess sperm and then combined to create one embryo stock solution. Density of the
embryo stock solution was determined by counting the number of embryos in a subsample of
homogenized stock solution. This was used to determine the volume of embryo stock solution to deliver
approximately 27,000 embryos to each test chamber.

The protocol calls for test termination when 95% of the embryos in the control have reached the
prodissoconch | stage (approximately 48-60 hours). At termination, the overlying seawater was
decanted into a clean 1-L jar and mixed with a perforated plunger. From this container, a 10 mL
subsample was transferred to a scintillation vial and preserved in 5% buffered formalin. Larvae were
subsequently stained with a dilute solution of Rose Bengal in 70% alcohol to help visualization of larvae.
The number of normal and abnormal larvae was enumerated on an inverted microscope. Normal larvae
included all D-shaped prodissoconch | stage larvae. Abnormal larvae included abnormally shaped
prodissoconch | larvae and all early stage larvae.
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3. RESULTS

The results of the sediment testing, including a summary of test results and water quality observations
are presented in this section. Data for each of the replicates, as well as laboratory bench sheets are
provided Appendix A and statistical analyses are provided in Appendix B.

3.1 10-day Amphipod Bioassay

The hioassay test with E. estuarius was validated with 1% mortality in the control, which met the
performance criterion of < 10% mortality for SMS evaluations. This result indicates that the test
conditions were suitable for adequate amphipod survival. Mean mortality in the Carr Inlet reference
treatment was 3%, which also met the performance criteria (< 25% reference treatment mortality),
indicating that the reference sediments were acceptable for suitability determination. Mean mortality in
project sample SG-17-012518 was 18%. All endpoint results are summarized in Table 3-1. A summary of
the test conditions is presented in Table 3-2.

All water quality parameters were within the acceptable limits throughout the duration of the test.

A reference-toxicant test was performed on the batch of test organisms utilized for this study. The LCsg
value was within +2 standard deviations from the laboratory historical mean. This result indicates that
the test organisms used in this study were of similar sensitivity to those previously tested at
EcoAnalysts.

Ammonia and sulfides concentrations were below any trigger values, indicating a mortality effect due to
ammonia and/or sulfides was unlikely. Total ammonia concentrations at test initiation and termination
were below the potential trigger of 0.8 mg/L unionized ammonia (Inouye 2015). Similarly, total sulfides
were below potential trigger value of 0.122 mg/L hydrogen sulfide throughout the duration of testing,
indicating that purging of overlying water to remove excess ammonia and/or sulfides was not warranted
(Inouye 2015).
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Table 3-1. Test Results for Eohaustorius estuarius

Number . Mean
Mortali )
Treatment | Replicate :: ;‘:;:::; s': l::;‘zir Missing or (%) ty Mortality sD
g Dead (%)
1 20 20 0 0
2 20 20 0 0
Control
3 20 20 0 0 1.0 2.2
4 20 20 0 0
5 20 19 1 5
1 20 19 1 5
Carr Inlet 2 20 20 0 0
Reference 3 20 20 0 0 3.0 4.5
4 20 18 2 10
5 20 20 0 0
1 20 17 3 1 55)
2 20 16 4 20
SG-17-
012518 3 20 20 0 0 18.0 11.5
4 20 14 6 30
5 20 15 5 25
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Table 3-2.Test Condition Summary for Eohaustorius estuarius

Test Conditions: Eohaustorius estuarius

Samples Collected

January 25, 2018 (Project Samples)
January 26, 2018 (Reference Sediment)

Samples Received

January 25, 2018 (Project Samples); January 26, 2018 (Reference Sediment)

Sample Storage Conditions

4°C, dark

Test Dates

February 23 — March 5, 2018

Days of Sample Holding

Recommended: <8 weeks (56 days) Actual: 29 days

Source of Control Sediment

Yaquina Bay, OR

Test Species

E. estuarius

Organism Supplier

Northwestern Aquatic Sciences

Organisms Acquired

February 22, 2018

Organism Acclimation

1 Day

Organism Age

Mature; 3-5 mm

Test Procedures

PSEP 1995 with SMARM revisions, SCUM Il (2017), SOP No. SED002.09

Test Location

EcoAnalysts, Port Gamble, WA

Test Type/Duration

10-Day/ Static

Control Water

North Hood Canal seawater, 0.45 um-filtered

Test Lighting

Continuous

Test Chamber

1000-mL Glass Chamber

Replicates per Treatment

5 + 2 surrogates

Organisms per Replicate

20

Exposure Volume

175 mL sediment (2 cm) / 775 mL of overlying seawater

Feeding

None

Water Renewal

None

Test Dissolved Oxygen

Recommended: > 5.1 mg/L (target) Actual: 7.7 - 8.4 mg/L

Test Temperature

Recommended: 15 £ 1°C Actual: 15.4-16.1 °C

Test Salinity Recommended: 28 + 1 ppt Actual: 28 — 29 ppt
Test pH Recommended: 7 — 9 (target) Actual: 7.9-8.3
Control Performance Standard Recommended: < 10% mortality Actual: 1%
hetetelielstfonmanes standard Recommended: < 25% mortality Actual: 3%

(as per SMS)

Reference Toxicant

Total Ammonia Unionized Ammonia

Reference Toxicant LCso (mg/L) 144.3 1.361

Running Lab Mean LCso (mg/L) 144.7 1.273

Acceptable Range (mg/L) 71.2-2944 0.577 - 2.807

Reference Toxicant NOEC (mg/L) 69.7 0.825

Deviations from Test Protocol None
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32 20-day Juvenile Polychaete Bioassay

No mortality was observed in the N. arenaceodentata control sediment. Mean individual growth (MIG)
in the control was 0.767 mg/ind/day (dry weight) and 0.444 mg/ind/day (AFDW). These values fall within
the test acceptability criteria of <10% mean mortality and 20.38 mg/ind/day AFDW (WDOE 2017),
indicating that the test conditions were suitable for adequate polychaete survival and growth. A
summary of the test endpoint results for all samples is shown in Table 3-3. A complete summary of test
conditions is presented in Table 3-4. No deviations from testing protocol were observed in the N.
arenaceodentata bioassay.

Mean mortality in the reference treatment was 0%, meeting the reference performance standard of
<20% (USACE 2015). Mean individual growth as dry weight for the Carr Inlet reference treatment was
0.678 mg/ind/day and mean individual growth as ash-free dry weight was 0.458 mg/ind/day. When
compared to the control, MIG expressed as AFDW was 1.03, which met the reference performance
standard of =20.80 (WDOE 2017).

Mean mortality in project sediment 5G-17-012518 was 0%. Mean individual growth (as dry weight) was
0.710 mg/ind/day while mean individual growth in the AFDW assessment (which removes variability
caused by gut contents) was 0.481 mg/ind/day.

All water quality parameters were within the acceptable limits throughout the duration of the test.
Initial mean individual biomass (pretest) of the test organisms was 0.439 mg per individual dry weight,
which met the initial size requirement of 0.25 — 1.0 mg/individual.

A reference-toxicant test (positive control) was performed on the batch of test organisms utilized for
this study. The LCsq value was within control chart limits (+2 standard deviations from the laboratory
historical mean). This result indicates that the test organisms used in this study were of similar
sensitivity to those previously tested at EcoAnalysts.

Ammonia and sulfides concentrations were below any trigger values, indicating a mortality effect due to
ammonia and/or sulfides was unlikely. Ammonia concentrations observed in the N. arenaceodentata
test were below the 10 mg/L total ammonia and 0.46 mg/L UIA no effects thresholds for purging while
hydrogen sulfide concentrations were well below the potential trigger value of 3.4 mg/L throughout the
duration of testing. This indicates that purging of overlying water to remove excess ammonia and/or
sulfides would not be warranted (Kendall and Barton 2004).
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Mean Individual Growth (mg/ind/day)
Treatment |Rep :: li"t':;::; Survivors | Mortality Dry Std Std
(%) Weight Mean Dy AFDW | Mean Déy
1 5 5 0.678 0.401
2 5 5 0.960 0.522
Control | 3 | 5 5 0% | 0569 | 0.767 |0.166 | 0.382 | 0.444 | 0.066
4 5 5 0.712 0.407
5 5 5 0.916 0.508
1 5 5 0.827 0.535
— 2 5 5 0.601 0.452
Reference | 3 5 5 0% 0.682 | 0.678 | 0.092 | 0.426 0.458 0.046
4 5 5 0.674 0.458
5 5 5 0.604 0.419
1 5 5 0.597 0.426
SR 2 5 5 0.786 0.514
012518 3 5 5 0% 0.756 0.710 | 0.073 0.490 0.481 0.037
4 5 5 0.723 0.513
5 5 5 0.687 0.465
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Table 3-4. Test Condition Summary for Neanthes arenaceodentata

Test Conditions: Neanthes arenaceodentata

Samples Collected

January 25, 2018 (Project Samples)
January 26, 2018 (Reference Sediment)

Samples Received

January 25, 2018 (Project Samples); January 26, 2018 (Reference Sediment)

Sample Storage Conditions 4°C, dark
Test Dates February 23 — March 15, 2018
Days of Sample Holding Recommended: <8 weeks (56 days) | Actual: 29 days

Source of Control Sediment

Yaquina Bay, OR

Test Species

N. arenaceodentata

Organism Supplier

Aquatic Toxicology Support

Organisms Acquired

February 22, 2018

Organism Acclimation

1 Day

Organism Age

Juvenile; 18 days post-emergence

Test Procedures

PSEP 1995 with SMARM revisions, SCUM | (2017)
SOP No. SED009.08

Test Location

EcoAnalysts, Port Gamble, WA

Test Type/Duration

20-Day/ Static Renewal

Control Water

North Hood Canal seawater, 0.45 um-filtered

Test Lighting

Continuous

Test Chamber

1000-mL Glass Chamber

Replicates per Treatment

5 + 2 surrogates

Organisms per Replicate

5

Exposure Volume

175 mL sediment (2 cm) / 775 mL of overlying seawater

Feeding

40 mg ground TetraMin® per chamber every other day

Water Renewal

Every third day (1/3 of overlying water)

Test Dissolved Oxygen Recommended: > 4.6 mg/L (target) Actual: 6.7 —7.9 mg/L
Test Temperature Recommended: 20 + 1°C Actual: 18.7-21.0°C
Test Salinity Recommended: 28 + 2 ppt Actual: 28 = 29 ppt
Test pH Recommended: 7 — 9 (target) Actual: 7.7 -8.1

Initial Biomass

Recommended: 0.5-1.0 mg

A 1: 0.4
Minimum: 0.25 mg (dry wt) ctial=0-e22 e

Control Performance Standard

Recommended Mortality: < 10% Actual Mortality: 0%
Recommended Growth: Actual Growth:
20.38 mg/ind/day (AFDW) 0.444 mg/ind/day (AFDW)

Reference Performance Standard

Recommended Mortality: < 20%
Recommended Growth:
MIGr/MIGc > 0.80

Actual Mortality: 0%
Actual Growth: 1.03 AFDW

Reference Toxicant Total Ammonia Unionized Ammonia
Reference Toxicant LCso (mg/L) 226.4 1.939

Running Lab Mean LCso(mg/L) 163.7 1.644

Acceptable Range (mg/L) 102.9 - 260.3 0.944-2.864
Reference Toxicant NOEC (mg/L) 162 1.49

Deviations from Test Protocol None
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Toxicology Testing Results
Tru-Grit (SG-17-012518) Remedial Investigation
Tacoma, Washington

3.3 Larval Development Bioassay

The larval development test with M. galloprovincialis was validated by 94.1% and 77.0% normal
survivorship in the water-only control and sediment control, respectively. Normal survivorship is defined
as the mean number of normal larvae within the control divided by the stocking density. These values
were within the SMS acceptability criterion of 270%. A summary of the test results for all samples is
shown in Table 3-5. A Summary of the test conditions is presented in Table 3-6.

Mean normal survival of the reference sediment was 84.9% and 100% of the control responses, which
met the SMS reference acceptability criterion (Ng/Nc) of 265%. This is defined as the number of normal
larvae in the reference sample(s) divided by the number of normal larvae in the control. The test mean
chamber stocking density (measured at test initiation) was 34.5 embryos/mL and was within the test
objective of 20 — 40 embryos/mL.

Water quality parameters were within the acceptable limits throughout the duration of the test.

A reference-toxicant test (positive control) was performed on the batch of test organisms utilized for
this study. The ECso value was within control chart limits (+2 standard deviations from the laboratory
historical mean). This result indicates that the test organisms used in this study were of similar
sensitivity to those previously tested at EcoAnalysts.

Ammonia concentrations observed in the M. galloprovincialis test were below the No Observed Effect
Concentration (NOEC) values derived from the concurrent ammonia reference-toxicant test (compare to
NOEC 4.05 mg/L total, 0.068 UIA), as well as the purging trigger of 0.04 UIA (Inouye 2015). This indicates
that ammonia concentrations within the sediment samples should not have contributed to any adverse
biological effects observed in the test treatments. Hydrogen sulfide concentrations were also below the
trigger value of 0.0025 mg/L (Inouye 2015).

Report ID: P032918.02 12 of 19 EcoAnalysts, Inc.



Toxicology Testing Results
Tru-Grit (5G-17-012518) Remedial Investigation
Tacoma, Washington

Table 3-5. Test Results for Mytilus galloprovincialis

1
2
>0.70;
Control 3 325 16 326.8 94.1 -
Meets Criterion
4 358 17
5 322 20
y| 275 9
2 247 19
Sediment >0.70;
3 275 14 265.2 77.0 o
Control Meets Criterion
4 236 7
5 293 6
1 266 19
2 291 33
Carr Inlet >0.65;
3 294 14 277.4 84.9! / 100? .
Reference / Meets Criterion
4 269 23
5 267 30
1 192 32
2 182 30
SG-17-012518 | 3 216 30 202.2
4 210 29
5 211 37
1Relative to Control
*Relative to Sediment Control
| = Mean Initial Count (stocking density); 344.6
Nc= Mean Narmal in Control
Ng = Mean Normal in Reference
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Toxicology Testing Results

Tru-Grit (SG-17-012518) Remedial Investigation

Table 3-6. Test Condition Summary for Mytilus galloprovincialis

Tacoma, Washington

Test Conditions: Mytilus galloprovincialis

Date sampled

January 25, 2018 (Project Samples)
January 26, 2018 (Reference Sediment)

Date received

January 25, 2018 (Project Samples); January 26, 2018 (Reference Sediment)

Sample storage conditions

4°C, dark

Test dates

February 28 — March 2, 2018

Days of Sample Holding

Recommended: <8 weeks (56 days) | Actual: 34 days

Test Species

M. galloprovincialis

Supplier Taylor Shellfish
Date acquired December 29, 2017
Age class <2-h old embryos

Test Procedures

PSEP 1995 with SMARM revisions, SCUM Il (2017)
SOP No. SED005.05

Test location

EcoAnalysts Port Gamble Laboratory

Test type/duration

48-54 Hour static test

Control water

North Hood Canal sea water, 0.45um filtered

Test dissolved oxygen

Recommended: > 5.0 mg/L Observed: 6.0 — 8.7 mg/L

Test temperature

Recommended: 16 £+ 1 °C Observed: 15.9 -17.0 °C

Test Salinity

Recommended: 28 + 1 ppt Observed: 28 ppt

Test pH

Recommended: 7 - 9 Observed: 7.3 -7.9

Stocking Density

Recommended: 20— 40 embryos/mL Observed: 34.5 embryos/mL

Control performance standard Recommended: Observed: 94.1% Control /
(SMS) Control normal survival > 70% 77.0% Sediment Control; Pass
Recommended:

Reference performance standard
(SMS)

Observed: 84.9% Control

Reference normal survival relative to :
100% Sediment Control; Pass

control > 65%

Reference Toxicant

Total Ammonia Unionized Ammonia

Reference Toxicant ECso
(total ammonia)

ECs0=7.78 mg/L ECs0 =0.132 mg/L

Mean; Acceptable Range
(total ammonia)

5.76; 2.94 —11.28 mg/L 0.119; 0.063 — 0.224 mg/L

NOEC Combined proportion normal
(total ammonia)

4.05 mg/L 0.068 mg /L

Test Lighting

50 — 100 foot candles

Test chamber

1-Liter Glass Chamber

Replicates/treatment

5 + 1 surrogate (used for WQ measurements throughout the test)

Exposure volume

18 g sediment/ 900 mL water

Feeding None
Water renewal None
Deviations from Test Protocol None

Report ID: P032918.02
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Toxicology Testing Results
Tru-Grit (SG-17-012518) Remedial Investigation
Tacoma, Washington

4. DISCUSSION

Sediments were evaluated based on Sediment Management Standards (SMS) criteria. The biological
criteria are based on both statistical significance (a statistical comparison) and the degree of biological
response (a numerical comparison). The SMS criteria are derived from the Washington Department of
Ecology’s Sediment Cleanup User’s Manual Il (SCUM II; WDOE 2017). Comparisons were made for each
treatment against the appropriate reference sample. Two numerical comparisons were made under
SMS, the Sediment Cleanup Objective (SCO) and the Cleanup Screening Level (CSL).

4.1 Amphipod Test Suitability Determination

Under the SMS program, a treatment will fail SCO if mean mortality in the test is >25% and the
difference between mean mortality in the treatment compared to mean mortality in the reference is
statistically significant (p < 0.05). Treatments fail the CSL if mean mortality in the test treatment is 230%
relative to the reference sediment and the difference is statistically significant.

The project sample did not fail the SCO and CSL criteria for the amphipod test as shown in Table 4-1.

Table 4-1. SMS Comparison for Echaustorius estuarius

Statistically Mortality . ;
Heen Compared | Different than | Comparison o balts
Treptment Mortality To: Reference? to Reference sco?! CsLe
% . >2 >
(%) (p=0.05) Mr-Mg (%) (= 22515 0]
Control 1:
Carr Inlet Reference 3
Inl
$G-17-012518 18 ;:fzr;ni Yes 15 No No
1SCO: Statistical Significance and My >25%
2CSL: Statistical Significance and Mr-Mzg = 30%
Mr = Treatment Mortality
Mz = Reference Mortality
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4.2

Juvenile Polychaete Test Suitability Determination

Toxicology Testing Results
Tru-Grit (SG-17-012518) Remedial Investigation
Tacoma, Washington

Suitability determinations for the juvenile polychaete test were based on mean individual growth (MIG).
A test treatment fails SCO criteria if MIG is statistically lower in the test treatment, relative to the
reference, and if the ratio of the MIG in the test treatment is <0.70 to that of the reference. The
treatments will fail CSL criteria if the MIG is significantly lower than the reference treatment and the

ratio between the MIG of the treatment and the MIG of the reference is <0.50.

The project sample did not fail the SCO and CSL criteria for the juvenile polychaete test as shown in

Table 4-2.

Table 4-2. SMS Comparison for Neanthes arenaceodentata

Statistically MIG
S MIG ey Less than | Relative to | Fails SCO?*| Fails CSL??
(mg/ind/day) pa *| Reference? | Reference | (<0.70) (< 0.50)
(p=0.05) (MIGr/MIGR)
Dry Weight
Control 0.767
Carr Inlet
Reference 0678
$G-17-012518 0.710 GelREnIEE No 1.05 No No
Reference
Ash-Free Dry Weight
Control 0.444
Carr Inlet
Reference 048
Carr Inlet
S$G-17-012518 0.481 No 1.05 No No
Reference

1SCO: Statistical Significance and MIG7/MIGa <70%
2CSL: Statistical Significance and MIGT/MIGr <50%
MIGr = Treatment Mean Individual Growth
MIGr = Reference Mean Individual Growth

Report ID: P032918.02
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Toxicology Testing Results
Tru-Grit (SG-17-012518) Remedial Investigation
Tacoma, Washington

4.3 Larval Test Suitability Determination

Larval test treatments fail SCO criteria if the number of normal larvae in the test treatment is
significantly lower (p < 0.10) than that of the reference and if the ratio between the normal larval
development in the test treatment is less than 0.85 of the normal development in the reference.
Treatments fail CSL criteria if the number of normal larvae in the test treatment is significantly lower (p
< 0.10) than that of the reference and if the ratio between the normal larval development in the test
treatment is less than 0.70 of the normal development in the reference.

Project sample SG-17-012518 failed the SCO criteria for the bivalve development evaluation. This
sample did not fail the CSL criteria as shown in Table 4-3.

Table 4-3. SMS Comparison for Mytilus galloprovincialis

Mean Mean Statistically Less Mores Fails Fails
Survival t
Treatment Normal Number COI'I-':-I::red than Reference? Rl:f‘;: :n c: sco?* | csL?®
Survival (%)* Normal : (p=0.10) <0.85 | <0.70
Nt/Nr
Control 94.1 326.8
Sediment 77.0 JEED
Control
Carnine 84.92/100° | 277.4
Reference
Carr Inlet
$G-17-012518 | 61.9%/ 76.2° 202.2 ik Yes 0.729%/0.7623 | Yes No
Reference

1 Control data is normalized to the stocking density; reference and project treatments are normalized to the control(s)
? Comparison to Control

 Comparison to Sediment Control

*SCO: Statistical Significance and (Nr/Ng) <0.85

5 SL: Statistical Significance and (Nt/Ng) <0.,70

MNr =Treatment Mean Number Normal Survivorship

Ng =Reference Mean Number Normal Survivorship

Nc =Control Mean Number Normal Survivorship
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Toxicology Testing Results
Tru-Grit (5G-17-012518) Remedial Investigation
Tacoma, Washington

B: SUMMARY

A summary of the toxicity tests conducted on the Tru-Grit remedial investigation sediment evaluated
under the SMS sediment quality criteria (Table 5-1) is provided below.

Sample SG-17-012518 failed the SCO criteria for the larval development test but passed the SCO and CSL
performance criteria for all remaining tests performed.

Table 5-1. Summary of SMS Evaluation

S$G-17-012518 Pass Pass Pass Pass Pass Pass
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Toxicology Testing Results
Tru-Grit (SG-17-012518) Remedial Investigation
Tacoma, Washington
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7. DOCUMENT OF CHANGE

e Section 4.3. Corrected reference from $G-16-012518 to SG-17-012518.

e Table 5-1. Corrected column headings to match Table 1-1
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1. Eohaustorius estuarius 10-Day Test
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A NALYSTS

10 DAY BENTHIC TEST
INTERACTIVE DATA SETUP

GEMNERAL
CLIENT: Landau TEST START TIME:| 1 &A1 l,ﬁJ L
PROJECT: Blair Waterway TEST START TIME: h q DU
JOB NUMBER: PG1103
PROJECT MANAGER: Brian Hester
TEST SPECIES: Eohaustorius estuarius
ORGANISM BATCH: NAS022218
TEST PROTOCOL: PSEP 1995
LABORATORY: Port Gamble
TEST LOCATION: Bath 5
TEST START DATE: 23Feb18
TEMP, RECORDER#: NA
DILUTION WATER BATCH: FSW022118.01
FEEDING INFORMATION: noneg
WATER RENEWAL INFO: nane
DATE RECEIVED: 25)an18 NH3 REFTOX CONC (ma/L)
SAMPLE STORAGE: 4 Degrees Celsius - dark 0
SAMPLE TREATMENT: none 15
TEST CHAMBER: 1L mason jars 30
EXPOSURE VOLUME: 2 cm sediment/ 775 mL water 60
REFERENCE TOXICANT #1: ammonia 120
REF. TOX. MATERIAL #1: ammonium chloride 240
CLIENT SAMPLEID _ SAMPLEID
N o i e
2 -
DAILY DATA QA CHECKS: (Date/Initials)
Aiiy1s JL 'L"Lj TEST TARGET Ac::::s:?w
2/24/18 W 224 PARAMETERS COMMENTS
2/25/18 W 225 DO: (Ma/L) ~51 [ORSROIST,
2/26/18 Pl 'Lh,b Temp: (°C) 15+ 1 1543
2/27/18 W 3]2}}. sal: (ppt) 8+ 1 (20 - 35 ppt)
2/28/18 Iv 3/5 pH: 7-9 Optimal
3/1/18 v
3/2/18 )
3/3/18 Wo 33
3/4/18 /4 3}(11
3/5/18 v )¢
¥

Z3M2018 Landau Eoh 5P Setup
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10 DAY SOLID PHASE TEST DATA
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e ANALYSTS

10 DAY SOLID PHASE TEST DATA

e T R R RRRVBRLIEiusanirmmmmmey

WATER QUALITY DATA

CLIENT PROJECT SPECIES TEST START DATE TEST START DATE TEST END DATE
Landau Blair Waterway Eohaustorius estuarius Port Gamble 23Feb18 05Mar18
JOB NUMBER PROJECT MANAGER LABORATORY DILUTION WATER BATCH |[PROTOCOL
PG1103 Brian Hester Port Gamble / Bath 5 FSW022118.01 PSEP 1995

POEED | TR0 | momvee | e
Bp— e T o T ke ot oL A S B

Control / Eoh sand 0| 1149 ¢ .4 a1 \S.5 2 L8 9 4.\ Ju 2/’2,3/1 B
Control / Eoh sand 0] 2 8.& LY 719 ! 8. [ : ]J
Control / Eoh sand 0|3 ? "\’ \§.6 7/8 / g. ]
Control / Eoh sand 0|4 B . & L5, C}/ 1.6 i & .| l
Control / Eoh sand 0f&j~ 9 & \ iS5 .5 o L8 & 9| v \.\/
Control / Eoh sand 1 |sur| § T2 1%l 5.L IY 7% T 8.1 uH Z//Z,q‘
Control / Eoh sand 2 |Sum @ SLIE 15.F | & 75 5 'S ) > Z} il
Control / Eoh sand 3 |surl .9 ]I 1S A1 9 2% q .| b A 2/2¢(/8
Control / Eoh sand 4 |sur Ot -\ 4 5% 1 17 9 8.1 Vo) Z/Z?u )
Control / Eoh sand 5 [sur 30 (4 \SY aQl 2% q §.1 b 72128
Control / Eoh sand 6 |Surr q ‘6 O 0{ 5 8 0[ 13/ 01 3 A Uﬁ'} 337}
Control / Eoh sand 7 |sur| 4 g1 1a] 1S.3 |19 28 2 3.1 U\ 3 Jor
Control / Eoh sand 8 |Surr 0& 32 U{ IS0 1 2 9 5. Vo) 5/5
Control / Eoh sand 9 fsur q | &7 a| 1s7 Q pA=S 9 B, 78 3/('[
Control / Eoh sand o q] 03 [a| ¥ [a] 29 [a] vo I 3/of
Control / Eoh sand 10/ 2 } ©.2 { W 26 [| 74 ‘
Control / Eoh sand 10| 3 6.3 15.8 2.0 T4
Control / Eoh sand 10| 4 . ) lsi} 28 T-.%
Control / Eoh sand 105 U 873 W S 16 - 8.0 ) i
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HCQANALYSTS

10 DAY SOLID PHASE TEST DATA

CLIENT PROJECT SPECIES TEST START DATE TEST START DATE TEST END DATE
Landau Blair Waterway Eohaustorius estuarius Port Gamble 23Feb18 05Mar18
JOB NUMBER PROJECT MANAGER LABORATORY DILUTION WATER BATCH _ |PROTOCOL
TEST CONDITIONS D0, (mall) TEMP () SALINITY (ppt] PH (oH units]

SAMPLE ID ma! lhi P chr)r;g.*L meter TEM':C meter SAUN:E meter pHurlit e i
Carr Reference / 0|11 9 8 & gl \§.§ q 2.8 q G| Ju 7’/23/1 6
Carr Reference / 0|2 g.3 183 728 6 0 L \
Carr Reference / 03 %3 \$ .S 78 é.0
Carr Reference / 0] 4 6 5 'LS b ’]/8 9.0
Carr Reference / o|ls| 4 @ 3 “I 18 C}/ “ 98 ¥ 8.0 v ~
Carr Reference / 1 |sur| g B-Z IS] L Tl 1% < 5.0 s Zﬂ, Y
Carr Reference / 2 |Sur| T (L < 5 g 5 1% ¢ T .0 W ?/}ZS
Carr Reference / 3 |Surr 0[ 23 ﬁ lg’( - % 5] ) Hin 2 |2Le [f{s
Carr Reference / 4 |surrl q 29 1 5% 9 yr's 9 F-( o Zf} 1+
Carr Reference / 5 [surf ﬁ\ q 5% 9 ) g “ 7.9 W5 Z2/2s
Carr Reference / 6 |Sur O 7Y 11 \SF C1 25 q g\ V) 5) )
Carr Reference / 7 |sur| Q4 g.0 q 15.8 A 18 9 v, -| Jo 3[0?,-
Carr Reference / 8 [Surr 0\ 5. Ol‘ 5.z |4 1y ul 7. ( Ws ?D) >
Carr Reference / 9 |Surr o[ £.7 9 1.6 |19 29 9 8.2 Ga_ 23(7
Carr Reference / 10 1] 4 9.1 q S0 119 16 1 3.9 U B/of
Carr Reference / 10| 2 [ B.2 (S.3 | 28 3.4 ff (

Carr Reference / 10| 3 8.2 1§ 78 3.9 ]
Carr Reference / 10/ 4 2.6 lg. 2% 3.4 E
Carr Reference / 10/ 5| & X9 “ WO F 18 L E y —
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10 DAY SOLID PHASE TEST DATA

HEO] ANALYSTS
CLIENT PROJECT SPECIES TEST START DATE TEST START DATE TEST END DATE
Landau Blair Waterway Eohaustorius estuarius Port Gamble 23Feb18 05Mar18
JOB NUMBER PROJECT MANAGER LABORATORY DILUTION WATER BATCH PROTOCOL
PG1103 Brian Hester Port Gamble / Bath 5 FSW022118.01 PSEP 1995
- wmTeRQUAMWDAA
TEST CONDITIONS D‘O-}g’ng*"-i TE:‘-;*; {;C) SAUggE{ppt} pH {s;l-! ;nitﬂ
D.0. TEMP SALINITY pH TECH. Date
SAMPLE ID il Sl = T 5 meter ppt meter] _ unit
$G-17/ °1"14] %2 9] $b 9] 2% [4] Qo Jv 1230
SG-17/ 0|2 % .1 1SS || 29 [ 3.0 1
SG-17/ E 8.3 1S - 2% 3.0 |
SG-17/ ol+| | 4.3 15 .9 19 %.0 \
$G-17/ ols| | g3l Y s 7] 2¢ [V 9o - ~
$G-17/ s 2% [al 4 |4l 28 gl 2.0 1) z[eY
SG-17 / 2isurl g | 3.0 |3 16O | %] 2% |¥|l &0 e Z{tS
SG-17 sl 3.6 19 wld (9] 28 A 79 X 2L W&
SG-17/ 4lserl 4| 35 |9 b.O |9 5 (9] ¢.| Uu> 2/ -
SG-17/ slswrl q | F.5 | G| bl Al Zy [9] = UG 2|28
$6-17/ sisfq] 7L [ et ] 23 [9] 3.0 U 2/
SG-171 gl 2alal weo [a] 28 [a] e Jo 3loz
SG-17/ 8 |Surr ﬂ 7.5, |9 5% | 4 78 Dl g .| s 6)3
SG-17/ 9 |sur] &) 7% 19 16> | 9 2% ‘T g,( Ge 34/
SG-171/ 1019 ¢, 4] §.8 |q 18 a1 8.1\ JL Ihs
SG-17/ 10| 2 6.2 | || 5.8 [| 26 || 8. [ ’
SG-17/ 10 3 T3 || 1.4 26 g.o0
SG-17/ 10| 4 1.8 l \S.8 28 G.0
SG-17/ wo]s| Y| B.1 1 158 | V] 28 ol 2 1 & ~
2123/2018 Landau Eoh SP WQ Page 303



Ammonia and Sulfide Analysis Record

Page | of ¢
Client/Project: J Organism: Test Duration (days):
Ldirdan / Blaiv Walgpawad tohs
PR ITIAL” /™~ FI _OTHER (circle one)

ERLYING (OV1>/ REWATER

(circle one) / Comments:

DAY of TEST: &

Calibration Standards Temperature

Date: T 7 Sample temperature should be within +1°C of
a;f’.‘}}l 2 em peratur%./ 5T standards temperature at time and date of analysis.
L3 pl :
BT . Calc-
| Sample ID or | Conc. Date of Ammonia Meter #/ Date of Sample Sal | Sample | Measured Multi- u]ated“
Descrintior R Sampling and Value T oC Reading and | Preserved | pH Gt Volume Sulf. lier | Sulf
eseription [ orRep | "y itials mgL) | PCO s | () PPY | nL) | (me/Ly | P b
OV, g{ Suvv ‘I/L[w[[@ e 0_152515 T [20.3 | 3]0 U N \\ L0 0_0043‘/ -\\
el flet| | - 0.288 | | ]0.00
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Ammonia and Sulfide Analysis Record

Page _I__of l

(circle one) / Comments:

Client/Project: _ Organism: Test Duration (days): 1O
Lardan [ B/ wamaay gohd
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Un-ionized Ammonia Calculator

CLIENT: Landau Date of Test: |23-Feb-18
PROJECT: |Blair Waterway Test Type: Eohaustorius estuarius
COMMENTS: Porewater calculations performed with porewater WQ parameters

To convert Total Ammonia (mg/L) to Free (un-ionized) Ammaonia (ma/L) enter the corresponding total ammonia, salinity, temperature, and pH.

Sample Mod NH3T (mgiL) salinity (ppt) pH  temp (C) temp (K) ifactor _Mod NH3U (mg/L)
Target /| Sample Name Actual 22.9 8.0 24.1 297.26 9.3053 #VALUE!
Integer: |-factor Example 3.5 2.000 10.0 7.5 5.0 278.16 9.2750 0.008
1 9.26 Day 0 OV
2 9.27 Contral 0.154 28 8.1 15.F 288.66 9.3187 0.004
3 9.28 Carr Reference 0.285 28 8.0 15, 288.66 9,3187 0.007
4 9.29 SG-17 0.591 28 8.0 15.5 288.66 9.3187 0.014
5 9.30
B3t Day 0 PW
b Contral NM 15.5 288.66 9.2548 #VALUE!
e Carr Reference 3.170 29 7.8 15.5 28866 | 9.3214 0.047
1 SG-17 6.780 30 7.8 15.5 288,66 9.3242 0.100
=
aar
i
1 2 3 4 58 7 &
Day 10 OV
Control 0.214 28 79 15.7 288.86 9.3192 0.004
Carr Reference 0.000 28 7.9 15.8 268,92 9.3187
SG-17 0.796 28 8.1 58 288.98 9.3187 0.022
Day 10 PW
Control NM 157 288.86 9.2548 #VALUE!
Carr Reference 0.081 28 7.2 15.8 288.92 9.3187 0.000
SG-17 2.290 &t 75 5 288.98 9.3160 0.018




Input Output

Total Dissolved Sulfide Temper-  Salinity Undissociated H2S Undissociated H2S Weight Fraction
Sample ID (ug/L as S) ature ("C) (Hg/L as H2S) (mg/L as H2S) (H2S/Total S)

0.00 0.000 #DIV/0!

Control 0.19 0.000 6.31%
Carr Reference 0.30 0.000 7.49%
SG-17 0.16 0.000 7.82%
0.00 0.000 #DIV/0!

Control #VALUE! #VALUE! #VALUE!
Carr Reference 33 0.003 11.83%
SG-17 0.00 0.000 #DIV/0!
0.00 0.000 #DIv/0!

Control #VALUE! #VALUE! #VALUE!
Carr Reference #VALUE! #VALUE! #VALUE!
S5G-17 0.07 0.000 6.80%
0.00 0.000 #DIV/0!

Control #VALUE! #VALUE! #VALUE!
Carr Reference 0.70 0.001 35.25%
SG-17 0.42 0.000 21.22%




CETIS QC Plot Report Date: 13 Mar-18 15:37 (1 of 1)
Reference Toxicant 96-h Acute Survival Test All Matching Labs
 Test Type: Survival Organism: Eohaustorius estuarius (Amphiped)  Material: Total Ammania

Protocol: EPA/G00/R-94/025 (1994) Endpoint: Proportion Survived Source: Reference Toxicant-REF

350.

291,

EC50-mg/L Total Ammonia
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Reference Toxicant 96-h Acute Survival Test
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+15

ean

-1s

-25

R
® 8 & 2 ¥ 2 X% & 8 8 5 & 38 2 g 8 & " 5 &5 R
Mean: 1447 Count: 20 -1s Warning Limit: 101.5 -2s Action Limit: 71.17
Sigma: n/a CV: 36.60% +1s Warning Limit: 206.4 +2s Action Limit: 294 .4
Quality Control Data
Point Year Month Day Time QC Data Delta  Sigma Warning Action TestID Analysis ID  Laboratory
1 2014 Apr 25 1300 6578  -78.97  -2.222 () () 11-2394-9115 16-6351-0798 Port Gamble Environment
2 May 30 1530 193.9 4917 0.8238 11-1744-7543 02-6036-0984 ENVIRCN
3 Aug 26 15:45 1133 -31.43 -0.6895 15-5557-5937  00-0529-4993 ENVIRON
4 Sep 15 1510 106.3 -38.4 -0.8685 07-1282-2061 01-5984-9612 ENVIRON
5 Nov 14 14:25 168 23.28 0.4195 09-0717-5355  19-7840-9499 ENVIRON
6 Dec 10 1550 168.3 23.56 0.4247 18-3485-9112  05-9978-3434 ENVIRON
7 2015 Feb 27 12:35 108.8 -35.95 -0.8042 19-3876-5860 21-0291-4043 ENVIRON
8 Jun 26 1320 1971 52.34 0.8694 00-5720-1886 11-7391-8309 ENVIRON
9 Sep 25 17:30 157.8 13.07 0.2435 05-7835-3625 14-8488-2762 ENVIRON
10 Nov 6 1530 2408 96.07 1.434 (+) 07-0462-4762 05-5994-4603 ENVIRON
11 Dec 7 1558 1801 35.33 0.6152 18-5380-2632 01-5604-1684 ENVIRON
12 2016 Apr 8 1440 1783 33.58 0.5877 20-3339-4511 20-5786-8614 ENVIRON
13 Aug 3 1655 155 10.29 0.1934 15-5854-7986 14-0317-8212 ENVIRON
14 19 14:25 177 32.21 0.566 10-0746-9736  13-2092-5186 ENVIRON
15 Sep 2 16:25 802 -64.55 -1.663 (-) 06-2389-4542 16-8119-8926 ENVIRON
16 30 1500 1526 7.899 0.1497 16-2341-4864 11-2277-7148 ENVIRON
17 2017 May 26 13:00 97.99 -46.76 -1.099 (-) 06-2743-8362 04-6967-6524 EcoAnalysts
18 Jul 28 14:20 196.9 52.11 0.8661 14-8451-4586 00-9100-0373 EcoAnalysts
19 Sep 1 15:45 100.5 -44.28 -1.028 (-) 02-8963-0820 06-1020-6763 EcoAnalysts
20 Dec 31 1547 2203 75.56 1.183 (+) 09-7306-1854 08-4856-6308 EcoAnalysts
21 2018 Feb 23 13:35 1443 -0.4306 -0.008393 21-0530-3984 12-8139-0101 EcoAnalysts
".'1’{'1“‘)
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CETIS QC Plot Report Date: 13 Mar-18 15:37 (1 of 1)
Reference Toxicant 96-h Acute Survival Test All Matching Labs
Test Type: Survival Organism: Echaustorius estuarius (Amphipod) Material: Total Ammonia
Protocol: EPA/600/R-94/025 (1994) Endpoint: Proportion Survived Source: Reference Toxicant-REF

Reference Toxlcant 96-h Acute Survival Test
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Mean: 77.94 Count; 20 -1s Warning Limit: 44.62 -2s Action Limit: 25.54
Sigma: n/a CV: 60.50% +1s Warning Limit: 136.2 +2s Action Limit: 238

Quality Control Data

Point Year Month Day Time QCData Delta Sigma Warning Action TestID Analysis ID  Laboratory

1 2014 Apr 25 1300 27 -50.94  -1.9 (} 11-23949115  19-2434-9439 Port Gamble Environment

2 May 30 1530 126 48.06 0.8606 11-1744-7543  06-3985-7474 ENVIRON

3 Aug 26 1545 9041 12.16 0.2597 15-5557-5937 08-3094-4388 ENVIRON

4 Sep 15 1510 505 -27.44 -0.7777 07-1282-2061 16-3885-0935 ENVIRON

5 Nov 14 14:25 114 36.08 0.6812 09-0717-5355 (07-0500-8008 ENVIRON

6 Dec 10 1550 594 -18.54 -0.4868 19-3485-9112  07-0579-1018 ENVIRON

7 2015 Feb 27 12:35 293 -48.64 -1.753 (-} 18-3876-5860 19-7961-3584 ENVIRON

8 Jun 26 1320 132 54.06 0.9439 00-5720-1886 15-3704-4199 ENVIRON

9 Sep 25 17:30 117 39.06 0.7278 05-7835-3625 21-0939-3919 ENVIRON

10 Nov 6 15:30 165 87.06 1.344 (+) 07-0462-4762 19-7906-3673 ENVIRON

1 Dec 7 1558 138 60.06 1.024 (+) 18-5380-2632 00-7335-5231 ENVIRON

12 2016 Apr 8 14:40 852 7.255 0.1595 20-3339-4511  16-7438-0764 ENVIRON

13 Aug 3 1655 98 20.086 0.4103 15-5854-7886 05-8855-9934 ENVIRON

14 19 14:25 769 -1.045 -0.02418 10-0746-9736 12-8850-4495 ENVIRON

15 Sep 2 16:25 541 -23.84 -0.6543 06-2389-4542 18-8647-7799 ENVIRON

16 30 1500 63.2 -14.74 -0.3757 16-2341-4864 17-9345-6065 ENVIRON

17 2017 May 26 13:.00 266 -51.34 -1.926 {-) 06-2743-8362 12-3565-7845 EcoAnalysts

18 Jul 28 14:20 151 73.06 1.185 (+) 14-8451-4586 09-8418-8824 EcoAnalysts

19 Sep 1 15:45 865 8.555 0.1866 02-8963-0820 17-0422-4621 EcoAnalysts

20 Dec 31 15:47 8386 5.655 0.1255 09-7306-1854 06-1883-5465 EcoAnalysts

21 2018 Feb 23 1335 697 ° -8.245 -0.2003 21-0530-3984 16-8514-1800 EcoAnalysts
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CETIS QC Plot Report Date: 13 Mar-18 15:43 ( 1 of 1)
Reference Toxicant 96-h Acute Survival Test All Matching Labs
Test Type: Survival Organism: Eohaustorius estuarius (Amphipod) Material: Unionized Ammonia

Protocol: EPA/600/R-94/025 (1994) Endpoint: Proportion Survived Source: Reference Toxicant-REF

Reference Toxicant 96-h Acute Survival Test
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Mean: 1.273 Count: 20 -1s Warning Limit: 0.8574 -2s Action Limit: 05774
Sigma: n/a cv: 41.10% +1s Warning Limit: 1.89 +2s Action Limit: 2.807
Quality Control Data
Point Year Month Day Time QC Data Delta Sigma Warning Action TestID Analysis ID  Laboratory
1 2014 Apr 4 1915 1072  -0.2014 -0.4356 © 02-4910-1045 07-9486-3041 NewFields
2 25 13:00 0.6871 -0.5859  -1.56 (-) 05-3831-3196 11-2528-6540 Port Gamble Environment
3 May 30 1530 1.517 0.2436 0.4429 03-2348-8477 19-6287-3473 ENVIRON
4 Aug 26 1545 1.087 -0.186 -0.3995 16-9917-4183  13-7453-5343 ENVIRON
5 Sep 15 1510 06543 -0.6187 -1.684 (- 04-2286-3837 03-1229-8693 ENVIRON
6 Nov 14 14:25 1.119 -0.1539  -0.326 07-5753-6828 00-1415-6148 ENVIRON
7 Dec 10 1550 1.441 0.1675 0.3128 04-0714-3304 08-0742-5225 ENVIRON
8 2015 Feb 27 12:35 08668 -0.4062 -0.9722 10-1977-7129 06-3048-0232 ENVIRON
9 Sep 25 17:30 1.361 0.08776 0.1687 00-7510-8480 16-9779-9851 ENVIRON
10 Nov 6 1530 1.605 0.3323 0.5867 14-1974-2437 14-7486-0204 ENVIRON
11 Dec 7 1558 1.807 0.5336 0.8855 12-1918-7694  00-1085-2209 ENVIRON
12 2016 Apr 8 1440 1512 0.2386 0.4347 17-7738-6530 02-5159-2977 ENVIRON
13 Aug 3 1685 1.775 0.5015 0.8402 15-5470-2613 20-0153-1348 ENVIRON
14 19 14:25 1.264 -0.009337 -0.01862 11-7594-3529  18-2266-1841 ENVIRON
15 Sep 2 16:25 05558 -0.7172 -2.096 ) (-) 20-2236-1025 01-7459-0032 ENVIRON
16 30 15:00 1.885 06118 0.9928 12-0597-8760 12-1436-9613 ENVIRON
17 2017 May 26 13:00 1.101 -0.1724  -0.3682 15-8049-8093 00-1911-6893 EcoAnalysts
18 Jul 28 1420 2.103 0.8298 1.27 (+) 11-4327-6237 03-7130-7368 EcoAnalysts
19 Sep 1 1545 1.407 0.1342 0.2536 18-6405-8290 07-0280-8863 EcoAnalysts
20 Dec 31 1547 2.466 1.193 1.672 (+) 16-6781-4604  13-3844-2137 EcoAnalysts
21 2018 Feb 23 13:35 1.361 0.0878 0.1687 00-2027-3508 17-9124-7622 EcoAnalysts
J\ Uﬁﬁ'
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CETIS QC Plot Report Date: 13 Mar-18 15:43 (1 of 1)
Reference Toxicant 96-h Acute Survival Test All Matching Labs
Test Type: Survival Organism: Eochaustorius estuarius (Amphipod) Material: Unionized Ammonia

Protocol: EPA/600/R-94/025 (1994) Endpoint: Proportion Survived Source: Reference Toxicant-REF
Reference Toxicant 96-h Acute Survival Test
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Mean:  0.9206 Count: 20 -1s Warning Limit: 0.5475 -2s Action Limit: 0.3256
Sigma: n/a Cv: 55.70% +1s Warning Limit: 1.548 +2s Action Limit: 2.602
Quality Control Data
Point Tg_fr__l_wonth Day Ti_mc-_z__ QC Da__ta Delta _ _§_‘;_gma_ Warning Action Te_st Ii_:_l ) Analysis ID Lal_:_oo_(ato__ry_
1 2014 Apr 25 13:00 0.409 -0.5116  -1.561 (-) 05-3931-3196 00-2785-8568 Port Gamble Environment
2 May 30 1530 1.105 0.1844 0.3514 03-2348-8477 17-7984-3461 ENVIRON
3 Aug 26 15:45 1,037 0.1164 0.2292 16-9917-4183 01-4278-7622 ENVIRON
4 Sep 15 1510 0.497 -0.4236  -1.186 (-) 04-2286-3837 01-4675-9354 ENVIRON
5 Nov 14 14:25 0.881 -0.03957 -0.08456 07-5753-6828 01-5478-5022 ENVIRON
6 Dec 10 1550 0.943 0.02243  0.04633 04-0714-3304 12-5251-7122 ENVIRON
7 2015 Feb 27 1235 0.334 -0.5866  -1.951 (-) 10-1977-7129  04-0485-4050 ENVIRON
8 Jun 26 13:20 1.578 0.6574 1.037 (+) 13-7504-6588 11-4090-1553 ENVIRON
g Sep 25 17:30 1.111 0.1904 0.3619 00-7510-8480 05-3466-1859 ENVIRON
10 Nov 6 1530 1.22 0.2994 0.542 14-1974-2437 10-4251-0205 ENVIRON
11 Dec 7 1558 1.733 0.8124 1.218 (+) 12-1918-7694 05-5204-9536 ENVIRON
12 2016 Apr 8 1440 0918 -0.002572 -0.005385 17-7738-6530 Q7-6987-7357 ENVIRON
13 Aug 3 1655 1.404 0.4834 0.8123 15-5470-2613 11-2111-0216 ENVIRON
14 19 14:25 0.919 -0.001572 -0.003289 11-7594-3529 06-9525-3086 ENVIRON
15 Sep 2 16:25 0415 -0.5056  -1.533 (-) 20-2236-1025 20-1525-8837 ENVIRON
16 30 1500 0.967 0.04643 0.09469 12-0587-8760 06-8089-0740 ENVIRON
17 2017 May 26 13:00 0.445 -04756  -1.399 (-) 15-8049-8093 18-0229-5291 EcoAnalysts
18 Jul 28 14:20 1.738 0.8174 1.223 (+) 11-4327-6237 11-4496-1419 EcoAnalysts
19 Sep 1 1545 1.334 0.4134 0.7139 18-6405-8290 16-4129-3608 EcoAnalysts
20 Dec 31 15:47 1.626 0.7054 1.095 (+) 16-6781-4604 02-2467-9837 EcoAnalysts
21 2018 Feb 23 13:35 0.825 -0.09557 -0.211 00-2027-3508 11-7925-6381 EcoAnalysts
J\_/ AR
.\
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CETIS Summary Report

Report Date:
Test Code/ID:

21 Mar-18 11:52 {p 1 of 1)
7D7C63B0 / 21-0530-3984

Reference Toxicant 96-h Acute Survival Test

EcoAnalysts

Batch ID: 03-3036-5909
Start Date: 23 Feb-18 13:35
Ending Date: 27 Feb-18 11:40

Test Length: 94h

Test Type:

Protocol:
Species:
Taxon:

Survival
EPA/600/R-94/025 (1994)
Echaustorius estuarius
Malacostraca

Analyst:

Diluent:  Laboratory Seawater
Brine: Not Applicable
Source: Northwestern Aquatic Scien Age:

Sample ID:  18-1574-0154

Sample Date: 15 May-17
Receipt Date: 15 May-17
Sample Age: 284d 14h

Code:
Material:
CAS (PC):
Client:

T22FDFFA
Total Ammaonia

Internal Lab

Project: Reference Toxicant
Source: Reference Toxicant
Station: p170515.67

Multiple Comparison Summary

Analysis ID Endpoint Comparison Method v NOEL LOEL TOEL TU PMSD S
16-8514-1800 Proportion Survived Fisher Exact Test 69.7 146 100.9 nfa 1
Point Estimate Summary

Analysis ID Endpoint Point Estimate Method v Level mg/L 95%LCL 95% UCL TU S
12-8139-0101 Proportion Survived Spearman-Karber EC50 144.3 125.5 166 1
Proportion Survived Summary

Conc-mg/L Code Count Mean 95% LCL 95% UCL Min Max StdErr  Std Dev CV% %Effect
0 D 3 1.0000 1.0000 1.0000 1.0000 1.0000 0.0000 0.0000 0.00% 0.00%

16 3 1.0000 1.0000 1.0000 1.0000 1.0000 0.0000 0.0000 0.00% 0.00%
324 3 0.9667 0.8232 1.0000 0.9000 1.0000 0.0333 0.0577 5.97% 3.33%
69.7 3 1.0000 1.0000 1.0000 1.0000 1.0000 0.0000 0.0000 0.00% 0.00%
146 3 0.5333 0.3899 06768 0.5000 0.6000 0.0333 0.0577 10.83%  46.67%
293 3 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 100.00%
Proportion Survived Detail

Conc-mg/L Code Rep 1 Rep 2 Rep 3

0 D 1.0000 1.0000 1.0000

16 1.0000 1.0000 1.0000

324 1.0000 1.0000 0.9000

69.7 1.0000 1.0000 1.0000

148 0.5000 0.5000 0.6000

293 0.0000 0.0000 0.0000

Proportion Survived Binomials

Conc-mg/L Code Rep 1 Rep 2 Rep 3

0 D 10110 10110 10/10

16 10110 10110 10/10

32.4 10/10 10/10 9/10

69.7 10110 10110 10M10

146 5/10 5110 6/10

293 010 0110 0/10

v/ -

006-469-472-7 CETIS™ v1.9.4.3 Analyst: \..) QA: i .




CETIS Test Data Worksheet Report Date: 13 Mar-18 15:35 (p 1 of 1}
Test Code/ID: 7D7C63B0 / 21-0530-3984
Reference Toxicant 96-h Acute Survival Test EcoAnalysts
Start Date: 23 Feb-18 13:35 Species: Eohaustorius estuarius Sample Code: 722FDFFA
End Date: 27 Feb-18 11:40 Protocol: EPA/G00/R-94/025 (1994) Sample Source: Reference Toxicant
Sample Date: 15 May-17 Material: Total Ammonia Sample Station: p170515.67
. Conc-mgfl.  Code _.REP_.. Pos | #Exposed #Survived _ OO
o D 1 18} 10 .10+«
"O'D'z'wf 10 0 i
0 D 3;16;. 10 | 10, |
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CETIS Summary Report

Reference Toxicant 96-h Acute Survival Test

Batch ID: 09-3914-4382
Start Date: 23 Feb-18 13:35 ¢

Test Type: Survival
Protocol: EPA/600/R-94/025 (1994)

Report Date: 13 Mar-18 15:43 (p 1 of 1)

Test Code/ID: 1355964 / 00-2027-3508
EcoAnalysts

Analyst:

Diluent: Laboratory Seawater

Ending Date: 27 Feb-18 11:40 Species: Eohaustorius estuarius Brine: Not Applicable

Test Length: 94h ‘ Taxon: Malacostraca Source: Northwestern Aquatic Scien Age:
Sample ID:  07-1989-8147 Code: 2AEBCH23 Project: Reference Toxicant

Sample Date: 15 May-17 Material:  Unionized Ammonia Source:  Reference Toxicant

Receipt Date: 15 May-17 CAS (PC): Station: p170515.67 -

Sample Age: 284d 14h Client: Internal Lab

Multiple Comparison Summary
Analysis ID Endpoint

Comparison Method

v NOEL LOEL

TOEL TU PMSD S

11-7925-6381 Proportion Survived

Fisher Exact Test

0.825: 1.377

) 1.066 nfa 1

Point Estimate Summary

Analysis ID Endpoint Point Estimate Method V' Level mg/L 95% LCL 95% UCL TU S
17-8124-7622 Proportion Survived Spearman-Kéarber EC50 1.361 ! 1.234 1.5 1
Proportion Survived Summary

Conc-mg/L Code Count Mean 95% LCL 95% UCL Min Max StdErr StdDev CV% %Effect
0 D 3 1.0000 1.0000 1.0000 1.0000 1.0000 0.0000 0.0000 0.00% 0.00%
0.24 3 1.0000 1.0000 1.0000 1.0000 1.0000 0.0000 0.0000 0.00% 0.00%
0.482 3 0.9667 0.8232 1.0000 0.9000 1.0000 0.0333 0.0577 5.97% 3.33%
0.825 3 1.0000 1.0000 1.0000 1.0000 1.0000 0.0000 0.0000 0.00% 0.00%
1.377 3 0.5333 0.3899 0.6768 0.5000 0.6000 0.0333 0.0577 10.83%  46.67%
2.215 3 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 100.00%
Proportion Survived Detail

Conc-mg/L Code Rep 1 Rep 2 Rep 3

0 D 1.0000 1.0000 1.0000

0.24 1.0000 1.0000 1.0000

0.482 1.0000 1.0000 0.9000

0.825 1.0000 1.0000 1.0000

1.377 0.5000 0.5000 0.6000

2.215 0.0000 0.0000 0.0000

Proportion Survived Binomials

Conc-mg/L Code Rep 1 Rep 2 Rep 3

0 D 1010 10/10 1010

0.24 10/10 1010 10/10

0.482 10/10 1010 9/10

0.825 10/10 1010 10110

1.377 510 5/10 6/10

2.215 0/10 0/10 0/10

006-469-472-7 CETIS™ v1.9.4.3 Analyst; QA




CETIS Test Data Worksheet Report Date: 13 Mar-18 15:41 (p 1 of 1)
Test Code/ID: 1355964 / 00-2027-3508
Reference Toxicant 96-h Acute Survival Test EcoAnalysts
Start Date: 23 Feb-18 13:35 Species: Eohaustorius estuarius Sampie Code: 2AESBC623
End Date: 27 Feb-18 11:40 Protocol: EPA/GO0/R-94/025 (1994) Sample Source: Reference Toxicant
Sample Date: 15 May-17 Material: Unionized Ammonia Sample Station: p170515.67
Conc-mglL _ Code Rep . Pos | #Exposed #Survived MOLRS, e s s epsrmee i e e o e
0 D 1 12 . 10 | 10 .
0 D 2 18 | 10 10
o b 3 9 10 10
iy e 6 o = _.._. , -
- 0.24 2 14 10 10
T e s A 10.-. _
. o - T
s P : T i o
0.825 "2 10 10 10
0.825 A 1I 10 10 .
o 1.377 1 18 I 10 5
1.377 2 4 I 10 5
1377 3771 0 6
2.215 1 2 10 0
2.215 2 3 l 10 0
2.215 3 5 | 10 0
006-469-472-7 CETIS™ v1.9.4.3 Analyst: QA: U‘:ﬁ’;’




Un-ionized Ammonia Calculator

SLIENT Landau \ __|Date of Test: |23-Feb-18.
PROJECT: [Reference Toxicant . .~ ITest Type: Eoh: %
COMMENTS: |P17051567 - e

To convert Total Ammeonia {mg/L) to Free (un-ionized) Ammania

Integer: I-factor
1 9.26
8.27
9.28
8.29
9.30
9.32
9.33
9.34

@~ ;& WwN

Sample

Mod NH3T (mgll.

salinit

{mg/L) enter the corresponding total ammania. salinity. temperature, and pH.

0.499

28

79

15.6

28B.78

9.3187

0.009

16.000

28

[E:

i5.6

288,76

9.3187

0.240

32 400

28

[

15.5

288.66

9.3187

0.482

69.700

28

77

15.5

288.66

9.3187

0.825

120

146.000

28

76

15.5

288.66

9.3187

1.377

240

283,000

28

7.5

5.6

288.76

9.3187

2.215

W W ~ 3D W =

-
-




_' Ammonia Reference Toxicant Test Water Quality Data Sheet
[ HESJANALYSTS |

CLIENT PROJECT Laboratory PROTOCOL
Landau Blair Waterway Eohaustorius estuarius Port Gamble . PSEP

TESTID LOT #: DILUTION PREP INITIALS:

PI#osIS L7 2986C510 | Wb

CHAMBER SIZE/TYPE |EXPOSURE VOLUME TEST START DATE INTIALS ~ Coz) |TIME TEST END DATE

|
Glass pint jar 250 mL 23Feb18 | 1338 ;db;, V(] 27Feb18
WATER QUALITY DATA

e TROTCONDNONS Mt e R

e s ] s GAMMONIAG - s D T
TECHNICIAN [ e

CONGENTRATION D.C. TEMP. SALINITY pH AMMONIA
SAMPLE ID DAY REP WQ TECH/ DATE Tech
vilue units meter] mag/L mater °c meter ppt meter unit METER] mg/L

Ref. Tox.-ammonia 0 mag/L

PUIA[\SUIA | 2% | 939 [w apsfiolosa [us | |
i L C‘ 154 C[ ZF ?6’ W«" ?’fu il .3';"_15 -r-
IF1416L] 4] 2%

Ref Tox.-ammonia 15 mg/L

15l yr>|Olo|w f I ]
t% 16514098 (495 | wopsof2zt|w | |
2510 Lo '

Ref. Tox.-ammonia 30 mg/L

5

Ref. Tox.-ammonia 60 mg/l

Ref.Tox.-ammonia 120 mg/L

EN P U6 usz (9141,
151% o9 2%

1wl | |

%

—

¥

———

\S.l,

——

SRR N

— il |

Ref. Tox.-ammonia 240 mg/L

0 q

4 4

0 q

4 0 0

: ! ! Tlwepa| | | |
0 |Stckfg (5% | 455 iy 1+ w 'Lf‘LB (0]4a 3 UG
4 017%(4 |wg|q |28

0 o q

4 9 ]

0 0 a

4 1) q

i

Q

‘i Tt |
T 5519 |2%

.

4

i

__9_3-@.9&.31_:?__5:5-—:?_9 = N

13

05/11/15 Amps.Eohs 4-d & 10-d NH3 RT ver.2 10f 1



i < H | R
Tel ANALY S{_\gnmoma F “erence Toxicant Test Water Qua Jata Sheet

SPECIES
Eohaustorius estuarius
CLIENT PROJECT PROJECT MANAGER LABORATORY PROTOCOL
Landau Blair Waterway B. Hester Port Gamble . PSEP

SURVIVAL & BEHAVIOR DATA

OBSERVATION KEY

N = Normal
LOE = Loss of equilibium
Q = Quinscent ' - / 5 I
DC = Discoloration 7/,71“] /'l% ?/‘3/3 ' X ]?-(»‘ l I VT
NB = No body ebiorerdos TECHNICIAN " TECHNIGIAN """ TECHNICIAN " ITECHNICIAN ™
F = Floating on surface

'O 15 w | L W

CONC, INITIAL
RAMECEID value | units i NUMBER [ #ALIVE: #4DEAD: OBS | #ALIVE: #DEAD! OBS | #ALIVE: #DEAD: OBS #ALIVE ! #DEAD 0BS

"0 100 zelo e 1E]I0 0 2P0 O 5F

...........

Ref. Tox.- Ammonia O mail | 2 l WO io HoF| 0!

Lefloio Nig o

e 0 gl o

ize] 10 10 ol lw
0
0
0

10 ze| 1!

Q Q-/
L
XX

0
¥ 1wiolselw;
Ref.Tox.- Ammonia | 15 mgiL | 2 J/ gt() 0 {(E ;u:
0 0
0

ETFITPTTT TRy FRRRARUANA S

R0 9 F Ly O

................

0| ID

2] |0

e H¥7)L10
Ref.Tox.- Ammonia| 30 mgL |2 | i |(_\ O isT| 0 i

Ref Tox.- Ammonia 60 mgrL | 2 O

LCETEERTTTE: TPy PP

cicic]oici©|ciCico |CiO
o
1
=

&
=
1

Ref.Tox.- Ammonia| 120 mgiL | 2 q

D T TP T

v,
-
A
~ A e

.__-.(_).).c; LDl o ied
T Vo)
1

£
<
G
o
il
5/,/_,

Ref Tox.- Ammonia | 240 mg/L | 2 J

De, tabie Wy

@Dwe 27, w225
Bwe HE (e 2fes
4 alnes

05/11/15 Amps.Eohs 4-d & 10-d NH3 RT ver.2 1 0f 1



Ammonia Reference Toxicant
Spiking Worksheet

Reference Toxicant ID: 21305 (S, LT

Date Prepared: 215]\%
Technician Initials: o
Amp/Eoh NH; RT
Assumptions in Model Date: 1/23/2018
Stock ammonia concentration is 10,000 mg/L = 10 mg/mL Measurement: 9676.66
Test So!utnons' Volume of stock to reach desired
Measured Desired :
: . Volume concentration
Concentration Concentration
mg/L mg/L mL mL stock to increase
SALT WATER
7935 240 750 27.902
1% 120 750 13.951
WM.+ 60 750 6.976
32 4 30 750 3.488
b .0 15 750 1.744
0. 4ax 0 750 0.000




ORGANISM RECEIPT LOG

Date:

&S

/w’b/L'G

Time:

400

Batch No.

NAS 02201 D

Organism;

Lol stovius  psnavivg

Source / Supplier:

Novtw AN Aguatic Scuwhun

No. Ordered: No. Received: Source Batch:
@b Q60 # 10\ Collection date, hatch date, etc.);
100 Qoo + (b ( /e

Condition of Organisms:

Bood

Approximate Size or Age:
(Days from hatch, life stage, size class, etc.):

55 pmmm

Shipper:

Fed tx

B of L (Tracking No.)

U592 3661 9380

" Condition of Container:

Received By:
(06 / S
D.O. | T e H | Tech
. .0. emp. Sal. P 5 " ech.
Container |\ ai) | (C) (nciude | (Units) | *Dead | % Dead* | o
- Units)
@ ___________ A . Y N
*if >10% contact lab manager
Notes: T
0 LeLoved \)th
7/27/15 Organism Receipt Log v1.1 Page __ of __




Northwestern Aquatic Sciences
3814 Yaquina Bay Rd., P.O. Box 1437, Newport, OR 97365
Tel: 541-265-7225. Fax: 541-265-2799. www.nwaquatic.com

SUBJECT: Animal Collection Data Sheet (shipping)

SOLD TO: EcoAnalysts Brian Hester/Collin Ray/Hillary Eicholer
4770 NE View Dr. 360.297.6040
P.O. Box 216 Julia Baum
Port Gamble WA 98364 360.509.4141
FedEx# 1817-5747-7 P.O. # 1398 PGL

DATE OF SHIPMENT: 2-21-18

ANIMAL HISTORY
Species Age/Size Number Shipped
Eohaustorius estuarius 3-5mm 860 + 10%

WATER QUALITY AT TIME OF SHIPMENT

Temperature (°C): ;¢ 2. | pH: &, ¢ Salinity (ppt): 3 0. | D.O. (mg/L): Sy
Other: DI TN, | S
PACKAGED BY: /(o Male CQ s O

FIELD COLLECTION/CULTURE NOTES

Collected 2-19-18 from Yagquina Bay, OR.

Interstitial WQ: Temp: 0.0 °C, Salinity 27.0 ppt.; salinity was adjusted down or up ~ Sppt as needed.
Held at 15°C in aerated water.

ADDITIONAL COMMENTS

P.O, # 1398 PGL

2-liters of 0.5 mm sieved home sediment included.

PLEASE RETURN ALL SHIPPING MATERIALS

If you have any questions, Please call Gary Buhler or Gerald Irissarri at (541) 265-7225. Thank You,



ORGANISM: _ FoNusTonis estzri s

MAINTENANCE LOG FOR CULTURES

LOCATION: __babn & Teud: debhtnin by
Batch Number: _Mﬂ.'é-e;,l—?;\-w NASOZZ2IY” Date Received: Z/E’,Z,/ff Initial # of Organisms: A (9 3(~
e
Organisms
Date A';ﬂe,,‘;dm L‘gf’ D.O. T(?E")p C@E?'jd’ pH C‘:*;%e ﬁggﬁﬁ; #Mort | % Mort* | Init. Comments
A (YIN)
zfospy] B-v| 1 | S5 154 [ 14 [ 394 N Y 0 | - |
LUV L 95 5519 [ 0] N A 0 — | e |
s | — | U [y [kl [ A [go | ¥ y L2 | w \
V172 [g\ w4 ]|28 [g0] YV y VAR B
2(asiy | Vv l 33 bl N [ FF | N ) 30 |15y ] s
L vy |2 (30 [159] 2% [3% | o y 4 ||y, | U
2@ JI v o Lied] 2 | 3R By Y L L% | B9
v Y2 13l lwal2s [ 3% B ¥l 5 | <m | 89
2f2? | o+ | | 34 | bl | 28 13,0 y 5 <\ |’
U 1z 79 wo [ 2% | 9% | v R RAVERT-
W | | 1% [l | 24 1Y | N y E <V | U
R 2 |80 [ WO 1M (3¢ [ N [ N o | — |[us
YA e o N W I & O O O O e W W S Y A AVA TS
VIl 2 (3 [w0 [ (34 [ Y v | Tl w
Bt |1 | ( 3% (5 [0 | 24 | w Y 8) = |
y —+ | 7 38 bl | | 34 | Nn Y U ~ | il
) | T \ 1.2 [ 1S9 | 2| |7-8 | WA i | 0 - &4
VI T 1% (39w [z (>3 [WA \ C 17 15
FT = Flow-through G)}E}, b, Znﬁ) @R& T‘;’\.PMJ% ZPLB @H_pm W bt not recotded %z/bﬁ“

*if =10% notify lab manager

4/3/17

Culture Maintenance Log v1.2

IND OF Cirt

@ truease. 2L D 30 ppt, US 3/




2. Neanthes arenaceodentata 20-Day Test

EcoAnalysts Report #P032918.02



O] ANALYSTS

20-DAY CHRONIC TEST
INTERACTIVE DATA SETUP

GENERAL =
cLient| eststarTTime:| (A G§T JO LG |
PROJECT: ,TEST sTaRTTIME:| ()] ) L)L ug |
JOB NUMBER:
PROJECT MANAGER:
TEST SPECIES:!". T s hes arenaceodontsta
ORGANISM BATCH:E MNAS022213
TEST PROTOCOL:| PSEP 1995
LABORATORY: ) o PGI’! t-iiarnbje ....... T
TEST LQCMTlDN.‘: : Balh 7 e
ESTSMRTOATE arew
TEMP. RECORDER#: | NA
DILUTION WATER BATCH:| ' stuzzi wor

|
FEEDING IMFORMATION:
WATER RENEWAL INFO: i

L

FIELD SAMPLE

DATE RCVD AT PORT GAMBL

SAMPLE STORAG
SAMPLE TREATMEN
TEST CHAMBER:!
EXPOSURE VOLUME: .
REFERENCE TOXICANT #1:
REF. TOX. MATERIAL #1 . '

40 rng.'tust chamber evary mher aay

1-’3 oi lnlal uolume every lhlru day

4 Dagrees éa dark | 0 —i
! 15
n glass mason . | 10 |
SRS | S
zem sed-menw-amr 1o L . 80 [
:lmmunl“:l TAN ' I
ammuniurn chrun I ! 240 ]
........ —— VPR S — ~d | P — s S |
CLIENT SAMPLE ID i CONTROLID CONTROLID
'Caﬂ' Referance ICentrol | EohSand
. - et o mmin e | ISR | S i
sc w |
DAILY DATA QA CHECKS: Date/Initiais
22318 LjL, '2,' 17 . ACCEPTABLE
TARGET RANGE /
2/24118 W 2(y PARAMETERS COMMENTS
T T2 Pl M O T
L)
2/26/18 L 2 I Ll Temp: (°C) 04t Optimal
T
2127118 ™ 2{1L} Sol:(ppt) | 2842 Optimal
2/28/18 \.}L/ jh 2 [ e 7-9 Optimal
{
3/1/18 J_,.
3/2/18 e -)[ bZ
| s 3/
3/4/18 g / f' s 'fz
. q. -
V. du 3/
3/6/18 (_),« 3 \?
Y7118 {

3/8/18

I
!
3/9/18 ;L

3/10/18 Wb .71}10
I 3/11/18 d/ 3’ (1
312/18 L'l‘/'
3/13/18 Ju 3! S
Y1418 y v

L

3/15/18 ..l,

0511415

Landau 20d Neanthes

Page 1



Xe®]JANALYSTS

CLIENT PROJECT START TIME/ END TIME DILUTION WATER BATCH PROTOCOL TEST START DATE
Landau Blair Waterway 144§ 70900 FSW022118.01 PSEP 1995 23-Feb-2018
JOB NUMBER PROJECT MANAGER LABORATORY / LOCATION  |ORGANISM BATCH TEST SPECIES TEST END DATE
PG1103 Brian Hester Port Gamble / Bath 7 ATS022218 Neanthes arenaceodentata 15-Mar-2018
L ——— i e e WATERQUALITVDRTA  — —— —— — ————————
SamPLE I onv | e | o |— D'r?“g“ — TEM:: — SALI";:: — p":mit R::;EL Feeding]  TECH/DATE
Control / Eoh Sand 0 |Surr 9- q 7.9 ’] 11 + L 38 ¢7 27 Juv 9.23./8 RH
Control / Eoh Sand 1 |Surr ‘ g '.} L[ g | 8' (’I %’ 28 @ ? g 8’ e : j.:'\ UE) ?/( 2}{
| Control / Eoh Sand 2 |surr % ':}1 L:,’ $ 14 | 3 Lﬁ’ < g .0 _; - "; | wo Us Za/ZD-’
Control / Eoh Sand 3 |surr 0! 7-} 4 14\ 51 AR O\ = CJ (b[/\ : S 2:{21-4—[[
Control / Eoh Sand 4 {surr q a5 fil- 2.0 i 5y q O | , : > s 277
Control / Eoh Sand siserl 1] 3.5 (A 4TS (q| I¥ a: 74 L s
Control / Eoh Sand 6 |Surr ‘1 3.7 A 20.\ ! ’2_,8 g 3 6 U@LI L W'? () 3/;; )
Control / Eoh Sand 7 |surr i X\ q 2% c[ 24 q .9 Ui J /02
Control / Eoh Sand 8 |Sur ol :} '5 ﬁ 105 9 ‘ Zﬁ' 9 @ ‘ O WS | Us 3/3
Control / Eoh Sand 9 |Surr (:7 7 2’ q 20"] q Z? C‘? 77 : ':f. M_‘?qu
Control / Eoh Sand 10 | Surr 6 ?-S Q ?/D A\ 6 '2/9 ‘8 3(' 01 : o \)L— ()L, j/ﬁf
Control / Eoh Sand 11 sorl | Q| 3 | 0.5 (¥ Iy % 14 |y é I
Control / Eoh Sand 2ser | g | 34 | wk |y 1y X ' b '5' [+
Control / Eoh Sand 13 |Surr 'g' 3 A 8’ ZO-() g' Zﬁ’ %( Sl _-_‘ U@J ’é /6/
Control / Eoh Sand 14 |sur| | |¥ 1% |¥ Ns g 2% S — f 3fA
Control / Eoh Sand 15 |Surr Y '} 13 Y L0 5 ? (l? T T " 3“0
Control / Eoh Sand 16 |surr 8 Wi & 9) 9.0, q' 6 16 5] AS 3/[ {
Control / Eoh Sand 17 |Surr 0 :}-d‘/ 6 10 ¥ 8 95.%) g Juv gh?..
Control / Eoh Sand 18 | Surr ¥ +.L T Z] 0 ¥ 25 T b ’3;}{6
Control / Eoh Sand 19 |Surr T "f ’5 67 21.)."}’ T Z,CK S’ -~ f)}i!‘g{
Control / Eoh Sand 20 [surr| V¥ q 4 ? 0.4 ¥ 2_8/ T wy 3“6_—
08/21115 Landau 20d Neanthes Page 1



XO] ANALYSTS

20.4

2%

CLIENT PROJECT START TIME/ END TIME DILUTION WATER BATCH PROTOCOL TEST START DATE
Landau Blair Waterway \ dH'S / 0900 FSW022118.01 PSEP 1995 23-Feb-2018
JOB NUMBER PROJECT MANAGER LABORATORY / LOCATION  |ORGANISM BATCH TEST SPECIES TEST END DATE
PG1103 Brian Hester Port Gamble / Bath 7 ATS022218 Neanthes arenaceodentata 15-Mar-2018
——  WAmgamvoAm ————————————— ——
Ll T D RS B TR e e
SaMPLE 10 onr | nee | mn B ':‘g T —— TEM:: — 5“"":;: — "Hunit R;:T‘::L Feeding|  TECH/DATE
Carr Reference / o s 519] 7.9 Al 9.7 || al 2.6 OV 2.9318 6
Carr Reference / 1 |surr S 1.5 ¥l 54 5 7% £ 3.9 L ] w Z/ 33
Carr Reference / 2 |surr ¢ ?5* g .\ % 2% g < &) et o U Z/{ 25
Carr Reference / 3 |Surr q ’;},‘6 6‘ A.O 5? 7] 0‘ }_ﬂ OJV\ o A 2}2‘({ WS
Carr Reference / 4 |surr q ? 5 (9 K. \ &i 22’ 9 g0 i T o5 5!7 B
Carr Reference / 5 [surr q 24 q 1.4 q 75 q 79 s Laa A Z}aﬁ"
Carr Reference / sl 19] A3 Ja] 200 [« 28 [9] FA | /5 e 3lm
Carr Reference / 7 |Surr ﬂ Sy l. G[ 1.0 (Jr q 16 0[ ‘3( 29 o |‘ s 1 Jeo 5’/ 02
Carr Reference / 8 |surr 01 —:) 1 9{ wL{ O[ 2?’ al £ D g S ws | Wy ’5/'_7)
Carr Reference / 9 |Surr l q T 3 q 720.9 ﬁ 28 q 7.‘7 C‘A = ‘L. 3/1_}
Carr Reference / wiserl | |8] .5 (6] (449 [g] 28 6] 34 | T U\ 3oy
Carr Reference / 11 |Surr 8' j’ Y cl:( 16.2 Y 128;, %, % ‘ i j, b{.b 3/ Z
Carr Reference / zlod R ] Y% 8] WD K[ % K| 3. TN
Carr Reference / 13 | Surr Y }2_ < w,l{ g 9% v ok ?_O s \7)/%/
Carr Reference / 14 |Surr E’ .5 e ﬁ)q ¥ o2y Tl ¥ ws 2/
Carr Reference / 15 |Surr % ? JU( i wq 6’ L‘@ f @|O Ub 5) lO
Carr Reference / 16 |Surr 8 .5 B 70.85 8 16 B 8.0 Je 3/“
Carr Reference / 17 | Surr 6 X S 8 Tl g 6 18 g g.0 Jdo 3/{ 2.
Carr Reference / 18 | surr Y Tu e Z;OO\ 5 ZS/ v 8 A Us 5‘ !b
Carr Reference / 19 |surr ?’ 15 ? 10 lJﬁ ¥ 18/ 1{ .0 W 2 \\«1'
Carr Reference / 20 |surrf L [ g L,, ¥ T %

08/2115

Landau 20d Neanthes

Wb 35

Page 2




H&O]JANALYSTS

CLIENT ; PROJECT START TIME/ END TIME DILUTION WATER BATCH PROTOCOL TEST START DATE
Landau Blair Waterway 1445 7 0900 FSW022118.01 PSEP 1995 23-Feb-2018
JOB NUMBER PROJECT MANAGER LABORATORY / LOCATION ORGANISM BATCH TEST SPECIES TEST END DATE
PG1103 Brian Hester Port Gamble / Bath 7 ATS022218 Neanthes arenaceodentata 15-Mar-2018
WATER QUALITY DATA
B BRI e e R e e e e i
sanste onr | ner f oan |— “'I:'g o — TE":: — - 5““":;: —. "Hunit R::“ET‘::L Feeding|  TECH/DATE
5G-17/ o swpah| 1| 7.8 | 9195 28 9 7.8 _ lU\vjaazaB s
SG-17 / 1 [surr ¥ EXSY 8 \§ 5 2% %r ?61 5 - = e TN le
SG-17 / 2 |surr g' ’7'1 S s 15 a R e <0‘/ .0 " : f\ Ub W_) 7 '/Z«'D_
5G-17 / 3 |surr 01 :;.o\ p‘ 13. 3 q 70 S q -a.ar w e o ( [K
Bo:147 *ed 40 M 4] €O (A 28 (9] FO0 | T WUy 2
gel sfserl |A] 3N 4] 145 | 7% o v i e, 222
SG-17 / 6 [surr 9 o ) 4] 11.9 q| 28 1 ' J 5?01
SG-17 / 7 |Surr q g 9 20.019] 28 9 e o 3/01
) tien gl 7% 191 98 19 7% % U | W 3/
S$G-17 / 9 |surr c.r 73 9 20-1 a[ 2% al T ‘e 24
SG-17 / wise gl 24 [6] 14.5 [6] 218 8 ’ Ju 3y
SG-17 / 1 [serf & I I 44 % 1Y ¥ s B/6
S6-17 / et i A |1 s 34 N 15l 28 ¥ W N
SG-17 / 13 |surr % q-i » 70 0 g« 23 'S g o ’0}6’
$G-17 / 14 [sur s 3L ¥ VO A 5 Uy _5!0[
se17/ sl BT 3% (8] 09 [5] 9% | b 216
s-17 sl 161 x4 6] 20.0 |6] 268 |6 o o g
$G-17 / 17 | Surr G 3|6 70.0 G 28 B Sl - 9[>
SG-17 / 18 | surr 9 T4 & 1204 ¥ TE X w 31>
$G-17 / 19 | Surr & 11 Fl 201 |Y% 18 . ) 5))%
s6-17 / ojoe] (XL 44 |8 W9 [§] % |3 o)y
(7 1€ 93319 eM

08/21/15 Landau 20d Neanthes Page 3




Ammonia and Sulfide Analysis Record

Page

Lof

Client/Proj je
L,%Mw BUL:V Wetlpawad

‘ Organism:

Nty

Test Duration (days):

PRETEST / INITI /" FI
ERLYING (OV) @

L. / OTHER (circle one)

(circle one) / Comments:

DAY of TEST: O _

Calibration Standards Temperature

Sample temperature should be within +1°C of

Da'ztfi'ﬂ/ o Temperatt:;;g: 395G standards temperature at time and date of analysis.
i .
I
; Calc-
" Sample ID or | Conc. Dateof | Ammonia | yro.0 4 | Dateof | Sample sq) | Demple | Measured | i, [ tted
Descrinti R Sampling and Value T oC Reading and | Preserved | pH (opt) Volume Sulf. i Sulf
CSCHPUON 1 OTREP | nitials mg/L) | TSP CO | pnitials (Y/N) PP (mL) | (mgr) | P (mg/)
oV g | Suw [V13/® J- [ 0.102 [Thy [0 [*hIi8 0/ \\ 1o 10.003 ‘\\
et 0. 239 p 002
&S .09 S 0.00D
Sa- & 0.32% 0.000
Sa-\\ 0. 4L 0.000 N
A
ou SR | @ tAav]14.% i
L et S2% | | 22| 29| § | 6.00 Z
LGS 0.& 28 3924 0-00L | | o.oo¥
S ©.4b 76| 27 0.00
Carll $.S9 3.8 (3924 0.00
<oy |- L +v [T I U [38 9 U 500
OwiL 1 e @




Ammonia and Sulfide Analysis Record

Page

e U

] Client/Proje

T oy waten v

! Organism:

Test Duration (days):

Landan Nesa ey 2.0
PRETEST / INITIAL FIN / _OTHER (circle one) DAY of TEST: Z-0
ERLYING / EWATER (PW)(circle one) / Comments:
Calibration Standards Temperature I —
. : ample temperature sho wi +
ate: 3!{‘),:/1’6 Temperature: 20.8 °C standards temperature at time and date of analysis.
o Ammoma ) Date of : Sample o b Sample Measured i il Calos,
ng;;;;l:l: It[i?a'::r _. OC:E: Saxﬁplmg and  Value | 'iMetq.r"#ﬁ Readmg and Ptesérved"i .\.' pH (Sai) Volume |  Sulf. | Mﬂgrl_ | usliﬁ.d
p L Inmals (mg/L) o P Imtlals (WN) : pp (mL) (mgfL) p (m g/L) _'
o, P Suw IlSILG I 0.0 f@}[e T T (6 | 0.50G [ _
AR 0.136 N I ND N\
(S 0.136 [ 10 ool R
Sa-19 & 9 0.00 N\
Yo'l 0. 143 N\ ND B
Skl ] 0132 | v | ¥ N\ L ND N
o o] | | 25 fh [0y l s 29| L 0.00] S Tlooo
(AUl ] 0.%50 2L | I 21123 < ND 7 | ——
| @S |- 2L 1.3 I 2218 0.00] ( |0.00
S 14 0.904 2 | 23123 0004 0.008
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Un-ionized Ammonia Calculator

CLIENT: Landau Date of Test: |23-Feb-18
PROJECT: |Blair Waterway Test Type: Neanthes arenaceodentata
COMMENTS: Porewater calculations performed with porewater WQ parameters

To convert Total Ammonia (mg/L) to Free (un-ionized) Ammaonia (ma/L) enter the corresponding total ammonia, salinity, temperature, and pH.

Sample Mod NH3T (mgiL) salinity (ppt) pH  temp (C) temp (K) ifactor _Mod NH3U (mg/L)
Target /| Sample Name Actual 22.9 8.0 24.1 297.26 9.3053 #VALUE!
Integer: |-factor Example 3.5 2.000 10.0 7.5 5.0 278.16 9.2750 0.008
1 9.26 Day 0 OV
2 9.27 Contral 0.102 28 ;i 19.7 292.86 9.3187 0.002
3 9.28 Carr Reference 0.239 28 78 19.7 292,86 9.3187 0.005
4 9.29 SG-17 0.327 28 7.8 19.5 292 .66 9.3187 0.007
Day 0 PW
Control NM 19.7 292 .86 9.2548 #VALUE!
Carr Reference 5.220 29 T 19.7 292.86 9.3214 0.084
SG-17 7.120 29 78 19.5 292.66 9.3214 0.141
5 B &
Day 20 OV
Control 0.614 28 7.9 20.4 293.56 9.3187 0.016
Carr Reference 0.196 28 8.1 20.4 293.56 9.3187 0.008
SG-17 0.132 28 8.0 19.9 293.06 9.3187 0.004
Day 20 PW
Contral 1.250 29 T.h 20.4 293.56 9.3214 0.013
Carr Reference 0.350 27 72 20.4 293.56 9.3160 0.002
3G-17 0.359 27 f | 19.9 293.06 9.3160 0.002




Input Output

Total Dissolved Sulfide Temper-  Salinity Undissociated H2S Undissociated H2S Weight Fraction

Sample ID (ug/L as S) ature ('C) (Hg/L as H2S) (mg/L as H2S) (H2S/Total S)
y 0 OV 0.00 0.000 #DIV/0!
Control 0.38 0.000 12.70%
Carr Reference 0.21 0.000 10.34%
SG-17 0.00 0.000 #DIV/0!
Day 0 P\ 0.00 0.000 #DIV/0!
Control #VALUE! #VALUE! #VALUE!
Carr Reference 0.00 0.000 #DIV/IO!
SG-17 0.00 0.000 #DIV/0!
ay 20 O\ 0.00 0.000 #DIV/O!
Control 0.49 0.000 8.19%
Carr Reference #VALUE! #VALUE! #VALUE!
SG-17 #VALUE! #VALUE! #VALUE!
Day 20 PW . 0.00 0.000 #DIV/0!
Control 0.00 0.000 #DIvio!
Carr Reference #VALUE! #VALUE! #VALUE!
SG-17 23.38 0.023 106.29%
' 0.00 #DIV/0!
0.00 #DIV/0!
0.00 #DIV/0!
0.00 #DIV/0!
0.00 #DIV/0!
0.00 #DIV/0!
0.00 #DIvi0!
2.09 8.72%
8.20 8.54%
14.65 8.19%
16.24 7.84%

19.37 7.84%



CETIS QC Plot

Report Date:

10 Mar-18 12:32 ( 1 of 1)

Reference Toxicant 96-h Acute Survival Test

All Matching Labs

Test Type: Survival
Protocol:

PSEP (1995)

Organism: Neanthes arenaceodentata (Polycha
Endpoint:

Proportion Survived

Material:
Source:

Total Ammonia
Reference Toxicant-REF

300+

EC50-mg/L Total Ammonja

Reference Toxicant 96-h Acute Survival Test

+25

+18

50 | T T T fre 7 T T T e T T T T T T T 1 T T ]
=L L = -4 2 = - o 2 = = = = = . e = = - = 2
g8 & © © § 8 2 8 R § © § & g a 5 & g e 5§ =
Mean: 1637 Count: -1s Warning Limit: 129.8 -2s Action Limit: 1029
Sigma: nfa CV: 23.50% +1s Warning Limit: 206.4 +2s Action Limit: 260.3
Quality Control Data
Point Year Month Day Time QC Data Delta Sigma Warning Action TestID Analysis ID  Laboratory
1 2015 Mar 6 11:50 1812  17.46 0.4369 09-2159-7453  09-1672-5355 ENVIRON
2 Apr 24 12:50 1031 -60.61 -1.993 {-) 01-6315-9057 02-6390-501¢ ENVIRON
3 May 15 14:00 89.83 -73.87 -2.587 ) (-) 15-1184-2734 08-8802-1629 ENVIRON
4 Jul 2 1415 1856 21.89 0.5409 18-8075-0902 16-6019-0259 ENVIRON
5 Aug 21 16:33 161 -2.709 -0.07194 18-5704-8732 08-2852-0434 ENVIRON
6 Nov 5§ 1600 1543 -9.358 -0.2537 15-0871-2744  12-3779-6972 ENVIRON
7 Dec 4 1555 169.2 5.529 0.1432 15-8650-5167 03-4063-5051 ENVIRON
8 2016 Jan 5 1540 21186 47.91 1.107 (+) 08-2089-5605 19-0377-2050 ENVIRON
9 29 10:55 170.9 7.215 0.1859 17-5198-4435 10-4316-4458 ENVIRON
10 Feb 26 13:.05 251.9 88.21 1.858 (+) 12-4659-9912 05-2938-3515 ENVIRON
11 Apr 15 1120 187.5 23.79 0.5848 14-5662-2397 01-2817-7421 ENVIRON
12 Jun 24 1410 1615 -2.186 -0.05794 18-4503-3329 10-8210-8087 ENVIRON
13 Jul 21 1400 13038 -32.86 -0.9658 03-2252-3368 14-5043-4569 ENVIRON
14 Aug 26 17:00 191.5 27.82 0.6765 03-0001-3671 08-4087-8552 ENVIRON
15 Sep 23 1400 135.9 -27.83 -0.8032 11-8849-2684 05-6423-6975 ENVIRON
16 Oct 21 12:20 157.3 -6.356 -0.1707 07-3517-7142  10-68382-3344 ENVIRON
17 2017 Jul 28 10:45 1831 19.39 0.4825 04-6413-3650 06-5419-2075 EcoAnalysts
18 Aug 25 1040 1722 8.538 0.2191 03-6651-4426  03-4165-4995 EcoAnalysts
19 Nov 16 1340 188.2 24,52 0.6016 03-0415-6136  04-9955-5124 EcoAnalysts
20 Dec 27 1535 165.8 2.149 0.05622 01-8821-8905  08-9204-3617 EcoAnalysts
21 2018 Feb 23 16:20 2264 62.72 1.398 (+) 13-7905-8989  13-7098-6720 EcoAnalysts
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CETIS QC Plot Report Date: 21 Mar-18 12:07 (1 of 1)
Reference Toxicant 96-h Acute Survival Test All Matching Labs
Test Type: Survival Organism: Neanthes arenaceodentata (Polycha Material: Total Ammonia

Protocol: PSEP (1995) Endpoint: Proportion Survived Source:  Reference Toxicant-REF
Reference Toxicant 96-h Acute Survival Test
250.0—
#2725
&
[=
o
E
E
<
3
=4
o
f=2}
£
-
w
o
=

0.0

o & & ¥ % & & & L 5§ & % & & & L L L ¢ @
8 & w ° 7§ 8 3z 8 2 g ®© ¥ & g @ 8 /® w e n g
Mean: 126.2 Count: 20 -1s Warning Limit: 91.44 -2s Action Limit: 66.26
Sigma: n/a Cv: 33.10% +1s Warning Limit: 174.1 +2s Action Limit: 240.3
Quality Control Data
Point Year Month Day Time QC Data Delta Sigma Warning Action TestID AnalysisID  Laboratory
1 2015 Mar 6 1150 122  -4217 01055 09-2159-7453  06-6960-4147 ENVIRON
2 Apr 24 12:50 543 -71.92 -2.619 (-} (-)  01-6315-8057 00-4642-5370 ENVIRON
3 May 15 14:.00 656 -60.62 -2.032 (-) (- 15-1184-2734 09-3943-6020 ENVIRON
4 Jul 2 1415 140 13.78 0.3218 18-8075-0902 00-0324-0641 ENVIRON
5 Aug 21 16:33 140 13.78 0.3218 18-5704-8732 12-5806-5521 ENVIRON
6 Nov 5 16:00 133 6.783 0.1625 15-0871-2744 05-8415-3689 ENVIRON
7 Dec 4 1555 146 19.78 0.4521 15-8650-5167 (03-6544-2607 ENVIRON
8 2016 Jan 5 1540 193 66.78 1.319 (+) 08-2089-5605 14-5672-8302 ENVIRON
9 29 10:856 122 -4.217 -0.1055 17-5198-4435 20-2746-8183 ENVIRON
10 Feb 26 13:05 178 51.78 1.067 (+) 12-4659-9912 04-9112-4627 ENVIRON
1M Apr 15 11:20 152 25.78 0.5771 14-5662-2397 08-8399-3634 ENVIRON
12 Jun 24 1410 141 14.78 0.3439 18-4503-3329 05-9137-4303 ENVIRON
13 Jul 21 14:00 101 -25.22 -0.692 03-2252-3368 05-6001-6512 ENVIRON
14 Aug 26 17:.00 173 46.78 0.9789 03-0001-3671  13-0809-8319 ENVIRON
15 Sep 23 14:.00 876 -38.62 -1.134 {-) 11-8849-2684 14-0354-7159 ENVIRON
16 Oct 21 12:20 135 8.783 0.2089 07-3517-7142  04-1673-2084 ENVIRON
17 2017 Jul 28 10:45 99.9 -26.32 -0.726 04-6413-3650 18-1225-7941 EcoAnalysts
18 Aug 25 10:40 156 29.78 0.6577 03-6651-4426 (09-2206-9228 EcoAnalysts
19 Nov 16 13:40 152 25.78 0.5771 03-0415-6136  18-4343-4696 EcoAnalysts
20 Dec 27 1535 144 17.78 0.4092 01-8821-8905 01-3003-8293 EcoAnalysts
21 2018 Feb 23 16:20 1862 35.78 0.7749 13-7905-8089 16-4208-5191 EcoAnalysts
. g
006-469-472-7 CETIS™ v1.94.3 Analyst: QA:




CETIS QC Plot Report Date: 21 Mar-18 13:07 (1 of 1)
Reference Toxicant 96-h Acute Survival Test All Matching Labs
Test Type: Survival Qrganism: Neanthes arenaceodentata (Polycha Material:  Unionized Ammonia

Protocol: PSEP (1995) Endpoint: Proportion Survived Source: Reference Toxicant-REF

Reference Toxicant 96-h Acute Survival Test

3.5+

304

+25

25+

EC50-mg/L Unionized Ammania

o & & %2 % & % ¥ & ¢ % & % & & & LI L
e § 8 & = 8 3 8 3 & & & 8 g g & & g e § g
Mean: 1.644 Count: 20 -1s Warning Limit: 1.246 -2s Action Limit: 0.9438
Sigma: n/a Ccv: 28.30% +1s Warning Limit: 217 +2s Action Limit: 2.864
Quality Control Data
Point Year Month Day Time QC Data Delta Sigma Warning Action TestID Analysis ID Laboratory
1 2015 Jan 16 11:15 1.864  0.22 0.4527 ~ 18-9719.6747 15.5803-7088 ENVIRON
2 Feb 20 1450 0.866 0.7779  -2.31 ) (-) 15-6687-7653 15-3894-5718 ENVIRON
3 Mar 6 11:50 1.861 0.2174 0.4475 11-3697-1780 11-9165-3524 ENVIRON
4 Apr 24 12:50 0.8832 -0.7607 -2.239 -} (- 01-0867-6874 09-2102-1717 ENVIRON
5 May 15 14:00 1.043 -0.6013 -1.641 {-} 09-1275-9558 (04-5482-9783 ENVIRON
6 Jul 2 1415 1.633 -0.0114 -0.02508 12-0891-3679 07-1814-7730 ENVIRON
7 Aug 21 16:33 2206 0.5617 1.059 {+) 12-1645-6634 1741664421 ENVIRON
8 Nov 5 16:00 1.894 0.2498 0.5097 13-9158-6969 12-8319-1772 ENVIRON
9 Dec 4 1555 168 0.03568 0.0774 05-0232-3049 (00-1680-9936 ENVIRON
10 2016 Jan 29 10:55 2116 0.4725 0.9104 02-3774-6836 17-0304-9971 ENVIRON
11 Feb 26 13:05 2.236 0.5918 1.108 {+) 18-2733-1978 16-1252-1654 ENVIRON
12 Jun 24 1410 1.621 -0.02294 -0.05065 14-5937-9292 12-2632-5647 ENVIRON
13 Jul 21 14:00 1.412 -0.2319  -0.548 13-0851-4355 (08-2460-4906 ENVIRON
14 Aug 26 17:00 1.818 0.1739 0.3624 18-0730-6378 20-7585-3701 ENVIRON
15 Sep 23 1400 1.482 -0.1623 -0.3746 16-0277-5330 13-3150-6775 ENVIRON
16 Oct 21 12:20 1.851 0.2074 0.4282 16-4953-5653 13-6771-5656 ENVIRON
17 2017 Jul 28 10:45 1.989 0.3452 0.6868 11-9488-2802 14-7043-7154 EcoAnalysts
18 Aug 25 10:40 1.716 0.07165 0.1537 04-3451-1040 00-3615-6317 EcoAnalysts
19 Nov 16 13:40 2122 0.4781 0.9199 21-2485-6236  15-8866-6943 EcoAnalysts
20 Dec 27 1535 1.678 0.03394 0.07363 14-3251-3795 10-3688-8341 EcoAnalysts
21 2018 Feb 23 16:20 1.938 0.29486 0.594 08-4313-9079  15-8743-9749 EcoAnalysts
B Ju
006-469-472-7 CETIS™ v1.943 Analyst: QA:




CETIS QC Plot

Report Date:

21 Mar-18 13:07 ( 1 of 1)

Reference Toxicant 96-h Acute Survival Test

All Matching Labs

Test Type: Survival

Protocol:

PSEP (1995)

Organism: Neanthes arenaceodentata (Polycha

Endpoint:

Proportion Survived

Material:

Unionized Ammeonia

Source:

Reference Toxicant-REF

3.5+

2.5+

NOEL-mg/L Unionized Ammonia

Reference Toxlcant 96-h Acute Survival Test

+25

I EEE IR
T & 8 &8 ¢ & 5 8 3 & g ¥ 8N g R & 8 & e n§n 7
Mean: 1414 Count: 20 -1s Warning Limit: 1.028 -2s Action Limit: 0.7469
Sigma: n/a CcV: 32.70% +1s Warning Limit: 1.945 +2s Action Limit: 2.677
Quality Control Data
Point Year Month Day Time QC Data Delta Sigma Warning Action TestID Analysis ID  Laboratory )
1 2015 Jan 16 1115 1723 03092 06198 - 18-9719-6747 13-2446.7374 ENVIRON
2 Feb 20 14:50 0.756 -0.6578  -1.962 (-) 15-6687-7653 19-8246-2320 ENVIRON
3 Mar 6 11:50 1.333 -0.08083 -0.1845 11-3697-1780 05-2303-0535 ENVIRON
4 Apr 24 12:50 0.659 -0.7548  -2.392 (=) (-} 01-0867-6874 18-8094-8803 ENVIRON
5 May 15 14.00 0.85 -0.5638  -1.595 (-) 09-1275-9559 12-8836-8785 ENVIRON
6 Jul 2 1415 1402 -0.01183 -0.02632 12-0891-3679  17-1059-5211 ENVIRON
7 Aug 21 16:33 2.184 0.7702 1.363 (+) 12-1645-6634 17-2823-4932 ENVIRON
8 Nov 5 16:.00 1.627 0.2132 0.4401 13-9158-6969 18-5085-3785 ENVIRON
9 Dec 4 1555 1.473 0.05917 0.1285 05-0232-3049 09-1115-6716 ENVIRON
10 2016 Jan 29 10:55 1.883 0.4692 0.898 02-3774-6836 16-2829-1192 ENVIRON
1 Feb 26 13:05 1635 0.2212 0.4555 18-2733-1978  17-6331-1700 ENVIRON
12 Jun 24 1410 1415 0.001173 0.0026 14-5937-9292  10-8537-0051 ENVIRON
13 Jul 21 14:.00 1.27 -0.1438  -0.3362 13-0851-4355 06-2505-9350 ENVIRON
14 Aug 26 17:00 1.732 0.3182 0.6361 18-0730-6378 04-2608-0638 ENVIRON
15 Sep 23 14:.00 1.085 -0.3288  -0.8296 16-0277-5330 10-1484-1501 ENVIRON
16 Oct 21 12:20 1725 0.3112 06234 15-4953-5653  10-3980-3312 ENVIRON
17 2017 Jul 26 10145 1.532 0.1182 0.2516 11-8488-2902 00-8692-4177 EcoAnalysts
18 Aug .25 1040 1.53 0.1162 0.2475 04-3451-1040 07-6966-4955 EcoAnalysts
19 Nov 16 1340 2.079 0.6652 1.208 (+) 21-2485-6236 00-9775-4668 EcoAnalysts
20 Dec 27 1535 1833 0.2192 0.4516 14-3251-3795 (04-4998-7500 EcoAnalysts
21 2018 Feb 23 168:20 1.491 0.07717  0.1666 08-4313-9079 12-5767-7210 EcoAnalysts
WL oy
006-469-472-7 CETIS™ v1.94.3 Analyst: QA:




CETIS Summary Report

Report Date:
Test Code/ID:

21 Mar-18 12:07 (p 1 of 1)
5232C52D / 13-7905-8989

Reference Toxicant 96-h Acute Survival Test

EcoAnalysts

Batch ID; 05-8775-6843
Start Date: 23 Feb-18 16:20
Ending Date: 27 Feb-18 14:35

Test Length: 94h

Neanthes arenaceodentata

Anaiyst:
Diluent: Laboratory Seawater

Brine:

Not Applicable

Source: Aguatic Toxicology Support Age:

Sample ID:  08-9579-7944
Sample Date: 15 May-17
Receipt Date: 15 May-17
Sample Age: 284d 16h

Test Type: Survival
Protocol: PSEP (1995)
Species:

Taxon: Polychaeta
Code: 3564CABS
Material:  Total Ammonia
CAS (PC):

Client: Internal Lab

Project: Reference Toxicant
Source: Reference Toxicant
Station: P170515.68

Multiple Comparison Summary

Analysis ID Endpoint Comparison Method v NOEL LOEL TOEL TU PMSD S
16-4206-5191 Proportion Survived Fisher Exact Test 162 192 176.4 n/a 1
Point Estimate Summary

Analysis ID Endpoint Point Estimate Method v Level mg/L 95% LCL 95% UCL TU S
13-7098-6720 Proportion Survived Trimmed Spearman-Karber EC50 226.4 2054 249.6 1
Proportion Survived Summary

Conc-mg/L Code Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev  CV% %Effect
0 D 3 1.0000 1.0000 1.0000 1.0000 1.0000 0.0000 0.0000 0.00% 0.00%
69.9 3 1.0000 1.0000 1.0000 1.0000 1.0000 0.0000 0.0000 0.00% 0.00%
118 3 0.9667 0.8232 1.0000 0.9000 1.0000 0.0333 0.0577 5.97% 3.33%
162 3 1.0000 1.0000 1.0000 1.00G0 1.0000 0.0000 0.0000 0.00% 0.00%
192 3 0.7000 0.0000 1.0000 0.2000 1.0000 0.2517 0.4359 62.27%  30.00%
267 3 0.3000 0.0000 1.0000 0.0060 0.6000 0.1732 0.3000 100.00% 70.00%
Proportion Survived Detail

Conc-mg/L Code Rep 1 Rep 2 Rep 3

0 D 1.0000 1.0000 1.0000

69.9 1.0000 1.0000 1.0000

118 0.9000 1.0000 1.0000

162 1.0000 1.0000 1.0000

192 1.0000 0.9000 0.2000

267 0.6000 0.0000 0.3000

Proportion Survived Binomials

Conc-mg/L Code Rep 1 Rep 2 Rep 3

0 (] 10/10 10/10 10/10

89.9 10110 10110 10/10

118 9/10 10/10 10/10

162 10110 10/10 1010

192 1010 910 210

267 6/10 0/10 310

007-496-721-5

CETIS™ v1.9.4.3

Analyst: QA:




CETIS Test Data Worksheet Report Date: 10 Mar-18 12:23 (p 1 of 1)

Test Code/ID: 5232C52D / 13-7905-3989
Reference Toxicant 96-h Acute Survival Test EcoAnalysts
Start Date: 23 Feb-18 16:20/ Species: Neanthes arenaceodentata Sample Code: 3564CABS
End Date: 27 Feb-18 14:35 » Protocol: PSEP (1985) Sample Source: Reference Toxicant
Sample Date: 15 May-17 Material: Total Ammonia Sample Station: P17051568 .~
Conc-mgfl.  Code Rep Pos ! #Exposed # Survived Notes
0 D 110 | 10 . 10,7 .
o"D'z"mi o 10/
o b 3 3! 10 107
69.9 - 1 14 | T T o ) o N
69.9 2 8 10 10/
69.9 37 10 10"/ '
1574 S TR r .
118 2 15 10 ; 107
i Frmedegramp TR .10./...
1827 1 6 10 10,
627 271 10 /]
162 .3 10 10
127 1 5, 10 10y
192 '2-'15! 10 9.7
192 '3'175 10 2/
2677 12 0 6, |
7 2 4] 10 0o/
267 3 9 10 3 /7

J~
007-496-721-5 CETIS™ v1.9.4.3 Analyst: Iﬁ QA:




CETIS Summary Report Report Date: 21 Mar-18 13:06 (p 1 of 1)
Test Code/ID: 32414807 / 08-4313-9079

Reference Toxicant 96-h Acute Survival Test EcoAnalysts
Batch ID: 05-8775-6843 Test Type: Survival Analyst:

Start Date: 23 Feb-18 16:20 Protocol: PSEP (1995) Diluent: Laboratory Seawater

Ending Date: 27 Feb-18 14:35 Species:  Neanthes arenaceodentata Brine: Not Applicable

Test Length: 94h Taxon: Polychaeta Source: Agquatic Toxicology Support Age:
Sample ID:  08-8524-5379 Code: 34C3C5C3 Project: Reference Toxicant

Sample Date: 15 May-17 Material:  Unionized Ammonia Source:  Reference Toxicant

Receipt Date: 15 May-17 CAS (PC): Station: P170515.68

Sample Age: 284d 16h Client: Internal Lab

Mulitiple Comparison Summary

Analysis ID  Endpoint Comparison Method NOEL LOEL TOEL TU PMSD §
12-5767-7210 Proportion Survived Fisher Exact Test 1.491 1.727 1.605 nfa 1
Point Estimate Summary

Analysis ID Endpoint Point Estimate Method Level mg/L 95% LCL 95% UCL TU ]
15-8743-9749 Proportion Survived Trimmed Spearman-Kéarber EC50 1.939 1.81 2,076 1
Proportion Survived Summary

Conc-mg/L Code Count Mean 95% LCL 95% UCL Min Max StdErr StdDev CV% %Effect
0 D 3 1.0000 1.0000 1.0000 1.0000 1.0000 0.0000 0.0000 0.00% 0.00%
0.853 3 1.0000 1.0000 1.0000 1.0000 1.0000 0.0000 0.0000 0.00% 0.00%
1.226 3 0.9667 0.8232 1.0000 0.9000 1.0000 0.0333 0.0577 5.97% 3.33%
1.491 3 1.0000 1.0000 1.0000 1.0000 1.0000 0.0000 0.0000 0.00% 0.00%
1.727 3 0.7000 0.0000 1.0000 0.2000 1.0000 0.2517 0.4359 62.27%  30.00%
2176 3 0.3000 0.0000 1.0000 0.0000 0.6000 0.1732 0.3000 100.00% 70.00%
Proportion Survived Detail

Conc-mg/L Code Rep 1 Rep 2 Rep 3

0 D 1.0000 1.0000 1.0000

0.853 1.0000 1.0000 1.0000

1.226 0.9000 1.0000 1.0000

1.491 1.0000 1.0000 1.0000

1.727 1.0000 0.9000 0.2000

2176 0.6000 0.0000 0.3000

Proportion Survived Binomials

Conc-mg/L Code Rep 1 Rep 2 Rep 3

0 D 10/10 10110 10110

0.853 10/10 10110 10/10

1.226 8/10 10/10 10/10

1.491 10/10 10110 10/10

1.727 10/10 8/10 210

2176 6/10 0/10 310
007-496-721-5 CETIS™ v1.9.4.3 Analyst__ £ an Vv




CETIS Test Data Worksheet Report Date: 21 Mar-18 13:06 (p 1 of 1)

Test Code/ID: 32414807 / 08-4313-9079
Reference Toxicant 96-h Acute Survival Test EcoAnalysts
Start Date: 23 Feb-18 16:20 / Species: Neanthes arenaceodentata Sample Code:  34C3C5C3
End Date: 27 Feb-18 14:35 ./ Protocol: PSEP (1995) Sample Source: Reference Toxicant
Sample Date: 15 May-17 Material: Unionized Ammonia Sample Station: P170515.68
Conc-mg/L  Code Rep Pos | # Exposed | # Survived Notes
o D 1 14 10 | 10/
o D 2 10| 10 T
0o D 3 7 R 11 & e e e s S e
0853/ 7 TR 10, -
B g .?. e T
e 3 T e s
1225/; : e e ———
1226 2 1] 10 T
1228 3 16 10 107
14917 1 2| 10 | 10/
1491 | |2 3 10 | 10/
BVl o i s
i R T s T T
1727 | 2 8| 10 | 9/
17277 13 13 0| 27T
2.176} KRR 0 6
2476 2 2| w0/
2176 3 ¢ 10 3 /

J v
006-469-472-7 CETIS™v1.94.3 Analyst: L/€7 QA:



Un-ionized Ammonia Calculator

CLIENT: landai =~~~ Date of Test: |23-Feb-1
PROJECT: |Reference Toxicant o Test Type: Neanthes

To convert Total Ammonia {mg/L) to Free {un-ionized) Ammon

Integer: i-factor
1 9.26
9.27
9.28
9.28
9.30
9.32
9.33
9.34

@@~ OB WN

Sample

Mod NH3T

ia (mgiL) enter the corresponding total ammenia, salinity, temperature, and pH.

/L,

lini

i-facter

Mod NH3U (mg/L

0/
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9.3187

1.727

220 -

267,000 ©

28

74~

19.7 o

29286

8.3187

2.176
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Ammonia Reference Toxicant Test Survival Data Sheet

CLIENT

PROJECT SPECIES LABORATORY PROTOCOL
Landau Blair Waterway Neanthes arenaceodentata Port Gambie . PSEP
TESTID LOT & TEST START DATE |TIME |4-DAY END DATE TIME
PIONS: 68 2486 CS Lo 23Feb18 lb20 27Feb18 Uss
CHAMBER SIZE/TYPE EXPOSURE VOLUME B
Glass pint Jor 280me

WATER QUALITY DATA

. 0 (Stock{B |4 D16(14.0] g | 11 |8 |14 U—r'qu/j/{g 0.0 f»
Ref Tox.-ammonia 0 mg/L —t
4 1019300119519 17% g |75 13 |
| 0 [Stock|8 | B.9]8 (40| 8| 28 |8 |F b b 2D
Ref.Tox.-ammonia 60 mg/L ;
4 19rolh 58028 1939 [wefn |
| 0 |16 18| ulg |26 [g [ 35|y oI o] ue [
Ref.Tox.-ammonia 100 mg/L : :
4 1 1013018 mL|q ¥ {9 |19 WefzH B |
o oc ) , 7 ] o |
Ref.Tox-ammonia | 140 mgiL M A 6% 6118 G 28 6 _ T3 |t { ch L;?/* = f e« —
N MECIRECS TIPSR Iy f”‘f
ock| @] /g | | g
Ref. Tox.-ammonia 180 mg/L Sl 66% ¢ [5{ 8 ’2'6 8 ’;}Lq/ Jb?/}’w lo LCEL 1 —
4 1Y Folhimsig 125 {4 [ 8] woa il
0 |Stock , 2 lo "
Ref. Tox.-ammonia 220 mg/L e 136 8{0 6 Lcl :}, ? '2/8 8 :}"\/ JL/ }13 lb? ; ch
4]V es [ s N2 0 54 w g7
8/21/15 Neanthes 4-d NH3 RT ver.2

Page 1 of 1



Ammonia :.cference Toxicant Test Survi. .| Data Sheet

SPECIES

Neanthes arenaceodentata

CLIENT
Landau

PROJECT
Blair Waterway

JO

B NO.

PG1103

PROJECT MANAGER

B. Hester

LABORATORY

Port Gamble .

PROTOCOL
PSEP

SURVIVAL & BEHAVIOR DATA

OBSERVATION KEY
N = Normal
LOE = Loss of equilibium
Q = Quinscent
DC = Discoloration

DAY 1

DAY 2

DAY 3

DAY 4

NB = No body
F = Floating on surface

INITIAL # OF

DATE

J.]Q.Ltl

)

DATE

2t

ORGANISMS

1O

CLIENT/ENVIRON ID el

INITIAL

value {units

TECHNICIAN

6N

TECHNICIAN

W5

NUMBER

: OBS

#ALIVE

#DEAD ;

Ref.Tox.- Ammonia 0 moiL

A

#ALIVE : #DEAD : OBS

---------

o < T

Ref.Tox.- Ammonia 60 mgiL

e

Ref. Tox.- Ammonia

100 moi

‘acaz.t.tt;at

Ref.Tox.- Ammonia| 140 mgt

@) oéogo

.........

Ref. Tox.- Ammeonia

180 man| 2 |

......

Ref.Tox.- Ammonia | 220 maL

el s polp

l

<

p oLl iop|lo ol

V)

'J"J"C-,:,,s:cq,aoooomc: ST iC i

©

05/14/15

Neanthes 4-d NH3 RT ver.2

Page 1 of 1



Ammonia Reference Toxicant

Reference Toxicant ID: f pfosr OS

Date Prepared:

Technician Initials:

Spiking Worksheet

W®

Y]

e

Neanthes NH; RT

Assumptions in Model
Steck ammonia concentration is 10,000 mg/L = 10 mg/mL Measurement: 0676.66

Date: 1/23/2018

Test Solutions

Volume of stock to reach desired

Measured Yosired Volume concentration
Concentration Concentration
mg/L mg/L mL mL stock to increase
FRESH WATER (mL] SALT WATER (mL)
(.4 4 60 750 6.98
s 100 750 11.63
IL7. 140 750 16.28
{q 72— 180 750 20.93
7LF 220 750 25.58




ORGANISM RECEIPT LOG

Date: Time; Batch No.

’E//'z,?//1 ¢

Organism:

NL a2y

091§ ATS 022216

 Source / Supplier:

Adwahi o Tox. &uwmﬁk

34§

No. Ordered: No. Received: Source Batch:

Collection date, hatch date, etc.):

CIRATE WW Vel

Condition of Organisms: l

Approximate Size or Age: '

{Days from hatch, life stage, size class, etc.):
o0 T dags
Shipper: o B of L (Tracking No.)
Covy e NA
Condition of Container: Received By:
6060 vl
3 ‘ Cond. or
Contalner | 01y | Tome- | (Units) | #Pead | % Dead (ritiate
: Units
L P e ] T | 0 | — oo

*if >10% contact lab manager

T I 2

Notes:

L

7/27/15

Organism Receipt Log v1.1 Page __t_ Of_l




Aquatic Toxicology Support
1849 Charleston Beach Road West
Bremerton, Washington 98312
(360) 813-1202

Order Summary

Species: Neanthes arenaceodentata™ Emerge Date: < Q‘o | ! g

Number Ordered: Number Shipped:

5 ys 3¢5+ 0%

Date Shipped: P?t Cc,L) {g Salinity (ppt): go

*Smith 1964. CSU Long Beach strain. Feed upon arrival.



ORGANISM:  Neatnes

LOCATION:

MAINTENANCE LOG FOR CULTURES

Gubin L,

Batch Number: ATS02221%

l Date Received: z,{'z,?, [I5

Initial # of Organisms:  3Y5™ + (& /.

Organisms
Date | wooy | WP | po | Temp | Cond/ | H20 aPREAr | hiort | % Mort* | Init Comments
AM/PM | No. (°c) Change h{e\';':;l;lr;y
U | —— 1 | [ x4 [192 [30 gt ¥6 | N b 0 4 = |
e | 134 (195 (25 [79] N [ gp® | 0] —0 |eg 0
2. o AP =0Vl g [ Zg \
212903 \ 13611939 [ 3] (79 I'N \ o | O | B B

|

|

FT = Flow-througn

“if >10% notify lab manager

4/3/17

U

W
Cultu

0w duk osee. % A0 1%
o Q Z(?ﬂ{fﬁ

Maintenance Log v1.2




3. Mytilus galloprovincialis Bivalve Larval Test

EcoAnalysts Report #P032918.02



ANALYSTS

CLIENT

PROJECT JOB NUMBER PROJECT MANAGER LABORATORY PROTOCOL
Landau Blair Waterway PG1103 Brian Hester Port Gamble Bath 4 PSEF (1995)
TEST ORGANISM SPAWNING DATA
SPECIES SAMPLE STORAGE
Mytilus sp 4 Degrees Celsius - dark

SUPPLIER

’ij\ov S hsh

ORGANISM BATCH

1753549

SEDIMENT TREATMENT

nane

SPAWNING METHOD

Hewt Shod

TEST CHAMBERS

1 L Mason Jars

MALES FEMALES SPERM VIABILITY EGG CONDITIDN
v/ (govﬁr

EXPOSURE VOLUME

900mL seawater / 18g Sediment

INITIAL SPAWNING TIME |BEGIN FERTILIZATION

\22F 15%4

CONDITION OF EMB

790/

TIME OF SHAKE

0950 £

TIME OF INITIATION /S‘_S‘& g/fl %—ﬂ

SPECIAL CONDITIONS

AERATION FROM TEST INITIATION (YES/NO))

UV LIGHT EXPOSURE (YES/NO) )
v

OTHER (EXPLAIN)

SCREEN TUBE TEST (VES/@T)
S

EMBRYO DENSITY CALCULATIONS

81 +L0= 149 <

TS

= NS
0)

100 = F4SOP eqqs/mL

724,000 Tyt

74,500 actual-

@&W~SEML#QBBWW-
per jor

3.6

RT

2?&)3?ﬁﬁf = 0.356
HL  actvad

H mL
@jﬂ Shck

2 mlL
st waker

UOmL = 0.3 =

dedaer WO ml of
adjosted %y shuc

OIE , #4450 w 2|7

05/14/15

PSEP Bivalve Larval_supplemental

Page 1




e8] ANALYSTS

SPECIES

. Mytilus sp
CLIENT PROJECT JOB NUMBER PROJECT MANAGER LAB / LOCATION PROTOCOL
| Landau Blair Waterway PG1103 Brian Hester Port Gamble / Bath 4 PSEP (1995)
LARVAL OBSERVATION DATA
CLIENT/ ID REP :z::li: NUeHER DATE TECHNICIAN COMMENTS
1 233 23 | w
2 3LS l
STOCKING DENSITY 3 320
4 334
5 550 o/ ﬁ/
1 313 1Z s | Wb
2 |z, 1z l
Control / 3 325 (o
4 255 \F
5 322 20
1 235 9
2 | v G
Sediment Control / 3 7175 =
4 23, ks
5 4z, (o
1 264, i1
2 Al 55
Carr Reference / 3 294 IH
a 24 25
5 2% 20
1 A2z 37
2 151 50
SG-17 1 3 2L 5D
4 216 2
5 Ul 57 ]
QA Count Checks: HeP
#1 concfre?%"lf"—i #2 conclrep (A EE/ 5 #3 concirep 20 [7[S #4 conclrep %Y{
# normal 25 3 # normal 2.Hle # normal 200 # normal éz'l &1
# abnormal _\\ # abnormal 1S # abnormai _éﬂ #abnormal_ 2
Tech. Init. &('/\ Tech. Init. bm Tech. Init. 1‘2_6_} Tech. Init. %!
Calc. L , IS F 1 32 T 2 L 20
Z 3.0\ = 1 Kl e 4 W
LC%?‘;’.-zq.‘i 3“/3?(17 (’5 z*% f“b | "7:;}72, 24
E R Sox 45 hax” OFVEH] Gl gBN

QA Check Acceptability: d <5% difference in means of QA & orig. counts

@tﬁva

05/14/15

PSEP Bivalve Larval_supplemental

Page 1

LS <



o0} ANALYSTS

—
CLIENT

Landau PRC'JECTEslair Waterway i Mytilus sp MBP;:D(;::T: ble / Bath 4 :;ET: '(:(1};95}
308 NUMBER PGIIOB PROJECT MBArIIdaA:ERHester TEST START D;';:FEblB TIMEI m TEST ENDlogiO 6/ZA%/ T!&; lo
* Day 384 absarvations hoeded only If development endpaint nat met by day 2 WA?ER QUALITY DATA
TEST DO (mg/L} Temp (°C) Sal (ppt) pH Ammonia Sulfide
SAMPLE ID DAY | Random & REP i D‘G;“g‘,,_ mgm.TE”p;c m“:“m::: migter pHunil 'rtm:‘.n::.u:l:otal Tecn:;:::f:'rntal F i
373 @Nv
Control / 0 WQ Surr Ol 3_&9 q 1.0 q 23 14 '-}_L: | 0-00 (W3-8 Wb L]Zﬁ’ll’ﬁ’
) B e
Control / 1 wosurd 4 |3 9 q - 0\ 2% D' 2L [ ot e 2?} [
Control / 2 WQ Surr| 0\ Ei Q/q “ﬁ’al q ’2,@ 1 :?,61 Uh10.0%4 | W ND [U- 3/2,
Sediment Control / | 0 WQ Surr q g, = q 7.0 C{ 2% q T Uﬁ, 4.00 Uﬁ 0(1}3 Us Z};E’
Sediment Control / | 1 WQ Surr 0[ ‘711} Ol 1L, 4 o‘ 7% gl FF b 5/ l
Sediment Control / | 2 WQ Surr C\ 7(? q Lb. 7 C[ 26 C{ _‘:]'o[ U‘:‘) 0.0U% m OUO Ju 5/?'
Campswreniay | g TR 150 1101928 1|33 |Ibloosst| Ul0.0 |y 5 1
Carr Reference / | 1 WQ Surr G\ L,L\ Ol “a ] 0‘ 7% q =~ ol TR / l
Carr Reference / 2 wQ surr] 4 .0 6‘ “DOL ﬁ ’L@ 6[ q % Uﬂ) 0. Coy Ulfb D Jo 5/7..
$G-17/ 0 wesurl 4 1944 3 0] 9| 23 4172.6 [U50 osv|Wjg 001 5] )28
SG-17 / 2 wosurlq | (.09 -1 28 |4 F.8[W]oaos | B]0.00% [0~ 3/7_
Owe & 225
OMR e 27\
® ton-deteex U
05/14/15

PSEP Bivalve Larval_supplemental

Page 1



Un-ionized Ammonia Calculator

CLIENT: Landau Date of Test: |28-Feb-18
PROJECT: |Blair Waterway Test Type: Mytilus sp
COMMENTS:

To convert Total Ammonia (mg/L) to Free (un-ionized) Ammaonia (ma/L) enter the corresponding total ammonia, salinity, temperature, and pH.

45

Sample Mod NH3T (mglL) salinity (ppt)  pH temp (C) temp (K) i-factor  Mod NH3U (mg/L)
Target / Sample Name Actual 229 8.0 24.1 297.26 9.3053 #VALUE!
Integer: I-factor Example 3.5 2.000 10.0 75 5.0 278.16 9.2750 0.008
1 9.26 1 Day 0
2 9.27 2 Control 0.000 28 76 17.0 290.16 9.3187
3 9.28 3| Sediment Control 0.000 28 7.6 17.0 290.16 9.3187
4 9.29 4 Carr Reference 0.035 28 7.3 17.0 290.16 9.3187 0.000
5 9.30 5 SG-17 0.058 28 7.6 17.0 290.16 9.3187 0.001
6 9.32 6
7 9.33 I
8 9,34 8
T e 8 17 Day 2
53 / 18 Control 0.037 28 79 16.9 290.06 9.3187 0.001
pasd 19| Sediment Control 0.021 28 7.9 16.7 289.86 9.3187 0.000
—_——— 20|  Carr Reference D.020 28 78 16.9 29006 | 9.3187 0.000
21 SG-17 0.105 28 7.8 16.7 289.86 9.3187 0.002
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44




Input Output

Total Dissolved Sulfide Temper-  Salinity Undissociated H2S Undissociated H2S Weight Fraction
Sample ID (ug/L as §) ature ('C) (%a) pH (pg/L as H2S) (mg/L as H2S) (H2S/Total S)

0.00 0.000 #DIV/0!
Control 0.14 0.000 #VALUE!
Sediment Control 0.14 0.000 4.68%
Carr Reference 0.68 0.001 4.51%
SG-17 0.51 0.001 50.90%
0.00 0.000 #DIV/0!
Control 0.35 0.000 #VALUE!
Sediment Control 0.79 0.001 #DIV/O!
Carr Reference 0.00 0.000 #VALUE!

SG-17 0.46 0.000 15.37%




ORGANISM RECEIPT LOG

Date:

12.29.1 F

Time:

[216

Batch No.

TS 2s61

Organism:

Myézvi ﬁﬂ”o réuf"'cu'-%[:‘s

Source / Supplier:

Tayh shelish

No. Ordered: No. Received: Source Batch:
I Collection date, hatch date, etc,): ‘}_
Blb 81bg 0 &ja7/)1F, hevts
Tott, |aled
Condition of Organisms: Approximate Size or Age:
(Days from hatch, life stage, size class, etc.):
(oo0d Advlt
Shipper: B of L (Tracking No.)
Fed Ex 2891 4547 K81
Condition of Container: Received By:
(004 g
G . Cond. or H .
; 0, emp. Sal. P " ech.
Contaner | (mgil) | C) | newce | (Units) | *Dead | %Dead | rech
Units)

*if >10% contact lab manager

Notes: S L.. P{) (d\ W?’

7/27/15

Organism Receipt Log v1.1

Page ..of




MAINTENANCE LOG FOR CULTURES

ORGANISM: rv\ﬁll”( ’)““qﬂfW“"(-?]"f
LocaTION: _ fsth L

Batch Number: TS 599 Date Received: | 2.49.1 7 ‘!nitia!#ofOrganisms: —_—
Organisms
Date Ai:,?:,dm .E:éb D.O. T(?{:”)p ngf” PH | ?;%e ﬁggﬁﬁ; #Mort | % Mort* | Init. Comments
(Y/N)
|.710 XI ( [83 196 [~ [2.09 ] Fr >/ | — [
Y% X1 d 6> 99 |3 [7.6 | fr J | O _— |0 1
(oo [x L 180 | LG [ 30 | 38 | ¢ g o = 1l |
L % 7 183 |wuo]| 30| 28] | l o | — | d
{01 JI Ut e |29 | 28] 7 | y 0 | —[uc
L I 1831w 29 38| |V | O | | |
v(o o] s\ WY 29 ] 33 & | ¥ Ol _ 1 U
iy A 2 [ §sliz | A | 13 Ol — 14
Vi W 1 M O | === wde
L s I L L 0 | —| L
A [ 80 wal 2a |38 FT | ¥ D=
e R NI ZIEZdI | O —
JE v g.1|1211249 | 7.9 | T vV o — | 4
L v v €zl z9]728 ]l | L o | — |
1 C 762w [ % [x3] 7 Y 0 | —luv
Y 2 [ 683 [ ol B0 ]38 U | 0 — |
Wiy |V | §0 | WA 0| 35| 71 y 0 — s
VT T2 g2 2] s ¥ U T =1L

FT = Flow-through
*if =10% notify lab manager

4/3/17 Culture Maintenance Log v1.2 Pijp' (




MAINTENANCE LOG FCR CULTURES

orcanist: Ml aalloprnipials

LOCATION: Bt (7 !
Batch Number: 157559 Date Received:  |2. 24. 13} Initial # of Organisms: ~ ~———— LJ
Organisms

Date Aﬁ?ﬁdm L"éb D.O. -:?g')p pH Cr!i-:r?ge ﬁgggﬁ; # Mort | % Mort* init. Comments

; pt (YIN)

K ]V TaAsSTNF[0 33 er [ U

\¥ A2 35| nolzo | 35| V. s ol — v n
[ 12T (930 [ZAH P v | O = [B \
v [T & [ 8316 |30 | 7.6 | PT Y o | — | ¥ N
Vag | v \ [ go (1] 3 | 28| FT Y o | — | &

= 2 168 lib|29 |35 | FU | O | ek

\[14 el L 1 FLINLIB | IF| W Y o | — | W

W 4 1 DL HOI ’b\ ?’:‘—‘ r1 k{ 0 — A

#50 |[v| 7 ¥4 1120 25 [ 7.F] 71 y o | — | US

Y /1 Z (sl ]as| 24| 33| 7t N O | — |us

/29 2 | 8011251 729 | BT | €T v o | - |64 o
Y, L [ F¥(nd |28 [FF|er | A N YA ko e
TE vl 1%L INL 1] 136 P | Y O | — lus

U 2 A 1AM [ 35 T [ N O | — lus
Yr |7 z sl A 19 | 33X 7 | 4 b

L, [V 2 [0 12599 [ 34| & 4 0 | — | &

2[oS | v ( [ B2 | L&] 279 | 3.7] #T N I\

L v 1 [ 82 233 * Ll ol—11

FT = Flow-through
*if >10% notify lab manager

ORIPITS
4/3/17 Culture Maintenance Log v1.2 IDQg?/ z



ORGANIsSM: Myhluy ga laprum'nuaﬂﬁ

MAINTENANCE LOG FOR CULTURES

LOCATION: _ fashn
Batch Number: TS‘LSS'Q Date Received: 2, 729. |3 Enitial # of Organisms: —_—
Organisms
Date Aﬁ% L"éb D.O. T(?g‘)p ngf” pH C;‘a"‘r?ge ﬁggﬁs; #Mort | % Mort* | Init Comments
(Y/N)
1x i T g0 | W% | 28 | 93 | Pr y L == | b
U I 2 | 3Aal s 24 | 3| b v 0 — | 1z L
/4l |/ v (A8 [+ (3 [ Pr ¥ QO | — | \
v L 1 3b M| 2% | 79| | Y O | — b
Yo J| BS [ | 28| 3| &1 o \ — [ Uv
L < 18s || 28 [ 2] L ) 0 | —1 &
Y, | v ( |e8 Wzl 29 63| ¢ g == b=
L1 1284 W3[21[82] [ L =l
i, | v ( (82 [04 | »m | 9% | Pr \ 0 — | W
T Z (g wi ] M s\ L Y o | — | L
212 v { 6.7 | ¥ | 28 T A Y |Oeg2| T | Y-
L TY T2 ea | W8] 18 [T | L 1o T —11
L | L 134 |4l ua |33 ] & j/ 0O | — | o
U [+ 21509199 [95 [ U | 0 | — | WV
IR |~ i 13 0 9 135 | e y 0 — | W
T e 2 lgs b1 x| | b 0 — | e
53 |~ 1O .3 6 | %0 [ 7.5 | Pr _ o | — | uo
5/9 v | A 1 30 [ 19 FT Y O - Uy

FT = Flow-through
“if >10% notify lab manager

4/3/17

O \JL Yafi®

) Tob @ rod poemt, U B)

Culture Maintenance Log v1.2




APPENDIX B. STATISTICAL COMPARISONS

EcoAnalysts Report #P032918.02




Statistical Results: Eohaustorius estuarius Test

EcoAnalysts Report #P032918.02



Constant Value
Experiment Date 2/23/2018
Client Landau
Project Tru-Grit
Project Number PG1103

Experimenter

EcoAnalysts

Protocol

Eohaustorius estuarius 10-d St




Group A Group B Group C
Control  |Carr Reference SG-17
i Y Y
1 0 5 15
2 0 0 20
3 0 0 0
4 0 10 30
S 5 0 25




A B C
Transform
Control  |Carr Reference|  SG-17

4 Y Y Y
1 0.000 0.226 0.398
2 0.000 0.000 0.464
3 0.000 0.000 0.000
4 0.000 0.322 0.580
5 0.226 0.000 0.524




1way ANOVA

ANOVA
1 Table Analyzed Transform of Data 1
2 Data sets analyzed A : Control
3
4 ANOVA summary
5 F 5.93
6 P value 0.0162
7 P value summary ¥
8 Significant diff. among means (P < 0.05)?|Yes
9 R square 0.497
10
11 Brown-Forsythe test
12 F (DFn, DFd) 0.528 (2, 12)
13 P value 0.6029
14 P value summary ns
15 Are SDs significantly different (P < 0.05)?|No
16
17 Bartlett's test
18 Bartlett's statistic (corrected) 2.305
19 P value 0.3159
20 P value summary ns
21 Are SDs significantly different (P < 0.05)?|No
22
23 ANOVA table SS
24 Treatment (between columns) 0.3424
25 Residual (within columns) 0.3465
26 Total 0.689
27
28 Data summary
29 Number of treatments (columns) 3
30 Number of values (total) 15




B

B : Carr Reference

C:SG-17

— ] —
al o @ o N o G A N=

-
N

-
w

-
i

-l
()]

b
(o2}

—
-]

-
(o)

—
(o]

N
o

N
-

N
N

N
w

DF

MS

F (DFn, DFd)

N
o

0.1712

F (2, 12) = 5.93

N
()]

12

0.02888

N
(=}]

14

N
-

N
oo

N
o

w
o
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N
o
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N
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N
-

N
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N
o

w
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1way ANOVA

Multiple comparisons

1 Number of families 1

2 Number of comparisons per family 2

3 Alpha 0.05

4

5 Holm-Sidak's multiple comparisons tes|Mean Diff. Significant? Summary
6

7 Carr Reference vs. Control 0.06435 No ns

8 Carr Reference vs. SG-17 -0.2835 Yes e

9

10

11 Test details Mean 1 Mean 2 Mean Diff.
12

13 Carr Reference vs. Control 0.1095 0.0451 0.06435
14 Carr Reference vs. SG-17 0.1095 0.3929 -0.2835




B

1

2

3

4

5 Adjusted P Value |B-?

6

7 0.5605 A Control

8 0.0429 C SG-17

9

10

11 SE of diff. n1 n2 t DF
12

13 0.1075 5) 5] 0.5988 12
14 0.1075 5 5 2.638 12




1way ANOVA

Descriptive Statistics Control |Carr Reference SG-17
j|

1 Number of values |5 5 5

2

3 Minimum 0 0 0

4 25% Percentile |0 0 0.1988
5 Median 0 0 0.4636
6 75% Percentile 0.1128 0.2736 0.5516
7 Maximum 0.2255 0.3218 0.5796
8

9 Mean 0.0451 0.1095 0.3929
10 Std. Deviation 0.1009 0.1537 0.2299
11 Std. Error of Mean|0.0451 0.06873 0.1028
12

13 Lower 95% CI -0.08012 -0.08138 0.1075
14 Upper 95% CI 0.1703 0.3003 0.6783




E. estuarius Mean Mortality

o o o
« o™ ~—

(%) Ayjeloy uesiy

Sample ID



Transform of Data 1

0.8
0.5" ®
®
®
0.4+ ®
0.2 ®
0.0 -0 4
N A
&° N
& o <
C.JO '@(Q-



Statistical Results: Neanthes arenaceodentata Test

EcoAnalysts Report #P032918.02



Constant
Experiment Date

Value
2/23/2018

Experiment ID

Landau Tru-Grit

Notebook ID

Project

Neanthes arenaceodentata

Experimenter

Protocol

Mean Individual Growth per Day (AFDW)




iroup{ GroupB Group C
>ontro|>arr Referenct SG-17
Y Y Y

1 0.401 0.535 0.426
2 0.522 0.452 0.514
3 0.382 0.426 0.490
4 0.407 0.458 0.513
5 0.508 0.419 0.465




1way ANOVA

ANOVA

4
1 Table Analyzed Data 1
2 Data sets analyzed A : Control B : Carr Reference
3
4 ANOVA summary
5 F 0.6939
6 P value 0.5186
7 P value summary ns
8 Significant diff. among means (P < 0.05)?|No
9 R square 0.1037
10
11 Brown-Forsythe test
12 F (DFn, DFd) 0.4861 (2, 12)
13 P value 0.6266
14 P value summary ns
15 Are SDs significantly different (P < 0.05)?|No
16
17 Bartlett's test
18 Bartlett's statistic (corrected) 1.222
19 P value 0.5429
20 P value summary ns
21 Are SDs significantly different (P < 0.05)?|No
22
23 ANOVA table SS DF
24 Treatment (between columns) 0.003611 2
25 Residual (within columns) 0.03123 12
26 Total 0.03484 14
27
28 Data summary
29 Number of treatments (columns) 3
30 Number of values (total) 15
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1way ANOVA
Multiple comparisons

A
1 |Number of families 1
2 |Number of comparisons per family|2
3 |Alpha 0.05
4
5 |Sidak's multiple comparisons test |Mean Diff. |95.00% CI of diff. Significant?
6
7 | Carr Reference vs. Control 0.014 -0.06837 to 0.09637  |No
8 | Carr Reference vs. SG-17 -0.0236 -0.106 to 0.05877 No
9
10
11 |Test details Mean 1 Mean 2 Mean Diff.
12
13 | Carr Reference vs. Control 0.458 0.444 0.014
14 | Carr Reference vs. SG-17 0.458 0.4816 -0.0236




B

1

2

3

4

5 |Summary Adjusted P Value |B-?

6

7 |ns 0.8924 A Control

8 |ns 0.7280 C SG-17

9

10

11 [SE of diff.  |n1 n2 t DF
12

13 (0.03226 5) 5] 0.4339 |12
14 |0.03226 5 5 0.7315 |12




1way ANOVA

Descriptive Statistics Control |Carr Reference| SG-17
j|

1 Number of values |5 5 5
2
3 Minimum 0.382 0.419 0.426
4 25% Percentile 0.3915 [0.4225 0.4455
5 Median 0.407 0.452 0.49
6 75% Percentile 0.515 0.4965 0.5135
7 Maximum 0.522 0.535 0.514
8
9 Mean 0.444 0.458 0.4816
10 Std. Deviation 0.06565 [0.04612 0.03699
11 Std. Error of Mean|0.02936 |0.02063 0.01654
12
13 Lower 95% CI 0.3625 (0.4007 0.4357
14 Upper 95% CI 0.5255 [0.5153 0.5275




N. arenaceodentata Mean AFDW

(Mmadyv bw) soainung Jad ybBiapy Aiqg uespyy

Sample ID



Constant
Experiment Date

Value
2/23/2017

Experiment ID

Landau Tru-Grit

Notebook ID

Project

Neanthes arenaceodentata

Experimenter

Protocol

Mean Individual Growth per Day (Dry We




iroup{ GroupB Group C
~ontro[>arr Referenc{  SG-17
Y Y Y

1 0.678 0.827 0.597
2 0.960 0.601 0.786
3 0.569 0.682 0.756
4 0.712 0.674 0.723
S 0.916 0.604 0.687




1way ANOVA

ANOVA

B

1 Table Analyzed Data 1

2 Data sets analyzed A : Control B : Carr Reference
3

4 ANOVA summary

5 = 0.7473

6 P value 0.4944

7 P value summary ns

8 Significant diff. among means (P < 0.05)?|No

9 R square 0.1108

10

11 Brown-Forsythe test

12 F (DFn, DFd) 1.408 (2, 12)

13 P value 0.2824

14 P value summary ns

15 Are SDs significantly different (P < 0.05)?|No

16

17 Bartlett's test

18 Bartlett's statistic (corrected) 2.667

19 P value 0.2636

20 P value summary ns

21 Are SDs significantly different (P < 0.05)?|No

22

23 ANOVA table SS DF
24 Treatment (between columns) 0.0205 2
25 Residual (within columns) 0.1646 12
26 Total 0.1851 14
27

28 Data summary

29 Number of treatments (columns) 3

30 Number of values (total) 15
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1way ANOVA
Multiple comparisons

F|
1 |Number of families 1
2 |Number of comparisons per family|2
3 |Alpha 0.05
4
5 |Sidak's multiple comparisons test |Mean Diff. |95.00% CI of diff. Significant?
6
7 | Carr Reference vs. Control -0.0894 -0.2785 to 0.09971 No
8 | Carr Reference vs. SG-17 -0.0322 -0.2213 t0 0.1569 No
9
10
11 |Test details Mean 1 Mean 2 Mean Diff.
12
13 | Carr Reference vs. Control 0.6776 0.767 -0.0894
14 | Carr Reference vs. SG-17 0.6776 0.7098 -0.0322




B

1

2

3

4

5 |Summary Adjusted P Value |B-?

6

7 |ns 0.4386 A Control

8 |ns 0.8921 C SG-17

9

10

11 [SE of diff.  |n1 n2 t DF
12

13 (0.07407 5) 5] 1.207 12
14 |0.07407 5 5 0.4347 |12




1way ANOVA

Descriptive Statistics Control |Carr Reference| SG-17
j|
1 Number of values |5 5 5
2
3 Minimum 0.569 0.601 0.597
4 25% Percentile 0.6235 |0.6025 0.642
5 Median 0.712 0.674 0.723
6 75% Percentile 0.938 0.7545 0.771
7 Maximum 0.96 0.827 0.786
8
9 Mean 0.767 0.6776 0.7098
10 Std. Deviation 0.1655 |[0.0917 0.07307
11 Std. Error of Mean|0.07403 (0.04101 0.03268
12
13 Lower 95% CI 0.5615 [0.5637 0.6191
14 Upper 95% CI 0.9725 |[0.7915 0.8005
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Statistical Results: Mytilus galloprovnicialis Larval Test

EcoAnalysts Report #P032918.02



Experiment Date

Constant

2/28/2018

Value

Experiment |D

Landau Tru-Grit

Notebook ID

Project

Mytilus galloprovincialis

Experimenter

Protocol




Group A Group B Group C Group D
Control |Sediment Control|rr Referer SG-17
Y Y Y Y
I 313.0 275.0 266.0 192.0
2 316.0 2470 291.0 182.0
3 325.0 275.0 294.0 216.0
4 358.0 236.0f 269.0 210.0
5 3220 293.0l 267.0 211.0




1way ANOVA

ANOVA
T
| 4
1 [Table Analyzed Data 1
2 [Data sets analyzed A : Control B : Sediment Control C : Carr Reference |D:SG-17
3
4 |ANOVA summary
5 [ F 41.5
6 | Pvalue <0.0001
7 | P value summary bl
8 | Significant diff. among means (P < 0.05)?|Yes
9 | Rsquare 0.8861
10
11 |Brown-Forsythe test
12 | F (DFn, DFd) 0.2577 (3, 16)
13 | Pvalue 0.8547
14 | P value summary ns
15 | Are SDs significantly different (P < 0.05)? |No
16
17 |Bartlett's test
18 | Bartlett's statistic (corrected) 1.261
19 | Pvalue 0.7385
20 | P value summary ns
21 | Are SDs significantly different (P < 0.05)? No
22
23 [ANOVA table SS DF MS F (DFn, DFd)
24 | Treatment (between columns) 39416 3 13139 F (3, 16)=41.5
25 | Residual (within columns) 5066 16 316.6
26 | Total 44482 19
27
28 |Data summary
29 | Number of treatments (columns) 4
30 | Number of values (total) 20
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1way ANOVA

Multiple comparisons

¥
[ 1 [Number of families
2 |Number of comparisons per family |3
3 |Alpha 0.1
4
5 [Dunnett's multiple comparisons test |Mean Diff, 90.00% CI of diff. Significant? |Summary Adjusted P Value
6
7 Carr Reference vs. Control -49.4 -74.45 to -24.35 Yes i 0.0013
8 Carr Reference vs. Sediment Contro|12.2 -12.85 10 37.25 No ns 0.5791
9 Carr Reference vs. SG-17 75.2 50.15t0 100.3 Yes i 0.0001
10
11
12 |Test details Mean 1 Mean 2 Mean Diff. SE of diff.  |n1
13
14 | Carr Reference vs. Control 2774 326.8 -49.4 11.25 5
15 | Carr Reference vs. Sediment Contro|277.4 265.2 12.2 11.25 5
16 | Carr Reference vs. SG-17 2774 202.2 75.2 11.25




|

1

2

3

4

5 [C-?

6

7 Control

8 |B Sediment Control

9 (D SG-17

10

11

12 (n2 q DF
13

14 4.39 16
15 |5 1.084 16
16 |5 6.682 16
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APPENDIX C. CHAIN-OF-CUSTODY LOGS AND
PRE-TEST DOCUMENTS

EcoAnalysts Report #P032918.02




X

LANDAU =
ASSOCIATES

Seattle/Edmonds (425} 778-0907
Tacoma [253) 926-2493
Spokane (509) 327-9737

. Portland (503) 542-1080

’E;“gasga_g

Chain-of-Custody Record

Date _ 5/2'9/ (X
Page . N of .} ..

‘/-P-
Project Name fow éﬂ‘l

Project Contact Sennives
i

Send Results To

See- - oizsiy

=& ii=alzsiy

el

+ Project No. o7 Lo

Project Location/Event 1’61..?.'9.‘."'.'75‘, WA /.B.;EM,SS&__&
Sampler's Name DCUM Er.cmdtc’
Wynhkoop o

W
ﬁ Dan’ Séf@é’.ﬂizﬂ

Date Time Matrix

R 1Y)

s

No. of
Containers /
as/rs 0930 Soid 1 |

i i
i ¥
i 1
i |
| |
| 3
| !
I :

/ Turnaround Time
}-‘_‘d\standard
1 Accelerated

/ Observations/Comments

= X Allow water samples to settle, collect

aliquot from clear portion

. NWTPH-Dx - run acid wash silica gel cleanup

Analyze for EPH if no specific product
identified
VOC/BTEX/VPH (soil):

non-preserved

preserved w/methanoi
— preserved w/sodium bisulfate
... Freeze upon receipt

... Dissolved metal water samples field filtered
Other *‘ Hol D all c;tﬂal‘ﬁsi’:n wat |
confirmation Leom LAE

__(Apprax T weeks)

Special Shipment/Handling
or Storage Requirements

honive Ml Exess Makerial

Method of
Shipment

e

Signatur

Company . LA'I
Date %5/’3 i

Time

Printed Name £~ Qﬂgw# .

Printed Mame ”'V\.

20 | one [fZSAR

Time

Received by
Signature &'&T Elnea i §

Company E€D _na_lyslc%_ 4

Relinquished by

Signature

Printed Name

Company _

(718

Date

Time o

Received by

Signature

Printed Name ...

Company

Date ... Time .

WHITE COPY - Project File

YELLOW COPY - Laboratory

PINK COPY - Client Representative

12214



Wet-Sieve Procedure for Determining Percent Fines (<63 um) of Sediment

DATE:

CLIENT:

PROJECT:

/iy

Procedure:

1.  Collect 50 mL of sediment to be analyzed

Bluice W}a@_

2 Transfer sediment to a #230 (63 pm) testing sieve
3. Rinse sieve thoroughly with a stream of water until water flowing through the sieve is clear
4.  Transfer all retained material to a 100mL graduated cylinder using a small funnel and DI squirt bottle
5 Allow sediment to settle. Record the volume of sedimeﬁt retained below.

SAMPLE ID: INgé%LIJSI’:I-TUmEL?F VSOELIZI).:EEI:I:;'F (INIT VOL - VOL RETAINED) * 2 P;zg:’ta;frfes

RETAINED (mL)
%) 50 2| (-2Y) A2 | 53 |LBarup

5414 50 2% Bo-2%) x|z - | 4y

G-5 50 Q¥ 35 | (0P8 x|2. - |098 20
Currndpt 50 25 (50-25) s[2 -] 5o
5617 S0 20 50-20 _ x|3 = | 60 |RH 233

(i w 2[2]



Client/Pro

Ammonia and Sulfide Analysis Record

Organism:

\ofl

Page

" Lanm:/ Blav wWilAW

PRETEST / INITIA

NA
i

Test Duration (days):

| L / / QOTHER (circld one)
OVERLYING (OV) / OREWATER

circle one) / Comments:

DAY of TEST: A_A
Rulk

Calibration Standards Temperature

Date: 3[2[(8
R

Temperature:

2l 2.2

Sample temperature should be within +1°C of
standards temperature at time and date of analysis.

~ Sample IDor
- Deseription.

| orRep.

Bue

| Dateof | Ammonia | .o u | Dateof

Samplingand | Value | M | Reading and
Imtlals (mg/L) - mp Inltlals
3{/ 1?1]\6 Jv

e
 Preserved
(YN

Calc-
ulated
Sulf.

_ Sample | Measured | ., ..
~pH (ppt) Volume | Sulf. pher

Sal

Sh- b

4.3 1A [20-4 Bhejp U~
1.0 | | ’

™
(

e | @D | T | el
26

L8 ||

— 5
21

b sy X

—
0.0072
29

Sy
Sfelefl

9.24

L1 ¢

bt

S~

\\\
0.00L
29 4 p.00%




Un-ionized Ammonia Calculator

CLIENT: Landau Date of Test: |12-Mar-18
PROJECT: Tru-Grit Test Type: NA
COMMENTS: |Bulk Porewater

To convert Total Ammonia (mg/L) to Free (un-ionized) Ammonia (mg/L) enter the corresponding total ammenia, salinity, temperature, and pH.

Sample

Mod WNH3T (mgiL)

salinity (ppt)

pH

temp {C)

temp (K) i-factor

Mod NH3U (mg/L)

Target / Sample Name

Actual

229

8.0

241

297.26 9.3053

#VALUE!

Integer: I-factor
1 9.26
9.27
9.28
9.29
9.30
9.32
9.33
9.34

W~ O, aE wN

Example 3.5

2.000

10.0

7.3

5.0

278.16 9.2750

0.008

G-5

19.300

28

¥

20.4

293.56 9.3187

0.328

5G-14

13.000

29

7.6

20.4

293.56 9.3214

0.175

5G-18

11.800

29

7.6

20.4

203.56 9.3214

0.159

SG-17

9.290

29

74

20.4

293.56 9.3214

0.079
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Input Output

Sample Total Dissolved Sulfide Temper-  Salinity Undissociated H2S Undissociated H2S Weight Fraction
ID (Hg/L as S) ature (°C) (%o) pH (Hg/L as H2S) (mg/L as H2S) (H2S/Total S)

#VALUE! #VALUE! #VALUE!
0.30 0.000 15.11%
0.30 0.000 15.11%
0.66 0.001 22.11%
0.00 #DIV/0!
0.00 #DIV/0!
0.00 #DIV/0!
0.00 #DIV/0!
0.0000 #DIV/0!
0.00 #DIV/0!
0.00 #DIV/0!
0.00 #DIV/0!
0.00 #DIV/0!
0.00 #DIV/0!
0.00 #DIV/0!
0.00 #DIV/0!
0.00 #DIV/0!
0.00 #DIV/0!
0.00 #DIV/0!
0.00 #DIV/0!
0.00 #DIV/0!
0.00 #DIV/0!
0.00 #DIV/0!
0.00 #DIV/0!
0.00 #DIV/0!
0.00 #DIV/0!
0.00 #DIV/0!
0.00 #DIV/0!
0.00 #DIV/0!
0.00 #DIV/0!
0.00 #DIV/0!
0.00 #DIV/0!
0.00 #DIV/0!
0.00 #DIV/0!
0.00 #DIV/0!
0.00 #DIV/0!
0.00 #DIV/0!
0.00 #DIV/0!
0.00 #DIV/0!
0.00 #DIV/0!
0.00 #DIV/0!
0.00 #DIV/0!
0.00 #DIV/0!
0.00 #DIV/0!
0.00 #DIV/0!
0.00 #DIV/0!

0.00 #DIV/0!



Page of
STATION COORDINATE LOG
For Van Veen or Box Core
Project: Lﬂ{&ﬂiau l l;ﬁ'(;ﬂf Cruise Director: C[J”JA Ej\?/
Survey Number: N)ﬁT Recorder: CnlLM |23}/
DATE TIME STATION DROP NO. LATITUDE LONGITUDE DEPTH (ft)

\zefg | lols  (CarTalet 1| | Ylz2|28° |-122.678540°] Y7

1040 LCarTalet?2 | | Y2yso0®  bzeymie’ | 35




APPENDIX D

Terrestrial Ecological Evaluation Exclusion Form



&  Washington State Department of Ecology

el | 0Xics Cleanup Program

Terrestrial Ecological Evaluation Process - Primary Exclusions

Documentation Form

Exclusion
#

Exclusion Detail

Yes or No?

Are Institutional
Controls Required If
The Exclusion
Applies?

Will soil contamination be located at
least 6 feet beneath the ground surface
and less than 15 feet?

Yes/No

Yes

Will soil contamination located at
least 15 feet beneath the ground
surface?

Yes/ No

Will soil contamination located below
the conditional point of compliance?

Yes/ No

Yes

Will soil contamination be covered by
buildings, paved roads, pavement, or
other physical barriers that will
prevent plants or wildlife from being
exposed?

Yes/ No

Yes

Is there less than 1.5 acres of
contiguous undeveloped land on the

site, or within 500 feet of any area of
the site affected by hazardous
substances other than those listed in
the table of Hazardous Substances of
Concern?

And

Is there less than 0.25 acres of
contiguous undeveloped land on or
within 500 feet of any area of the site
affected by hazardous substances
listed in the table of Hazardous
Substances of Concern?

O~

Other factors determine

Are concentrations of hazardous
substances in the soil less than or
equal to natural background
concentrations of those substances at

the point of compliance

Yes/ No

[Exclusions Main] [TEE Definitions] [Simplified or Site-Specific?] [Simplified Ecological

Evaluation] [Site-Specific Ecological Evaluation] [WAC 173-340-7493]

[TEE Home
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APPENDIX E

Selected Microscope Photographs



12/17/21 \\tacoma3\PROJECT\241\008.020\R\Revised RI Report_2018\Appendices\Appendix E\Fig E-1.docx

L)

F

2. Example of grit material intermixed with sediment sand granules from SG-16.

Tru-Grit Facility Grit Material Microscope

LANDAU Tacoma, Washington Photographs—Locations SG- 07
ASSOCIATES and SG-16

Figure




12/17/21 \tacoma3\PROJECT\241\008.020\R\Revised RI Report_2018\Appendices\Appendix E\Fig E-2.docx

L)

1. Chunk of grit material in a hardened matrix of clay and silt encountered at
sediment core location SC-14A. A large, blue paint chip and some smaller
white paint chips are visible within this grit layer.

2. Close-up photograph of the blue paint chip in the sample from sediment core
location SC-14A. A small white paint chip is present at the top of the

Tru-Grit Facility
LANDAU Tacoma, Washington
ASSOCIATES

Clay Mass Microscope
Photographs—Location SC-14A

Figure

E-2




12/17/21 \tacoma3\PROJECT\241\008.020\R\Revised RI Report_2018\Appendices\Appendix E\Fig E-3.docx

1. Bead-like material and grit encountered at
sediment core location SC-14A.

3. Bead-like material encountered embedded in
hardened clay matrix from sediment core
location SC-14A.

’

2. Bead-like material encountered at sediment
core location SC-14A. A fracture pattern is
evident in the bead indicating that the material
is relatively brittle.

4. Bead-like material and grit encountered
embedded in hardened clay matrix from
sediment core location SC-14A.

Tru-Grit Facility
LANDAU Tacoma, Washington
ASSOCIATES

Bead-like Material Microscope Figure
Photographs—Location SC-14A E-3




APPENDIX F

Historical Photographs



Martinolich Floating Dry Dock

Approximate Former Barge Location

Martinolich Marine Railwa % :
R/
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Legend 0 100 Notes

3 Approximate Former Barge Location Fence E 1. Black and white reproduction of this color

. original may reduce its effectiveness and
— V H
Block Wall Rip Rap S<.:ale In Feet lead to incorrect interpretation.
Data Sources: City of Tacoma GIS.
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Current Buildings

Hopper and Conveyor Tru-Grit Site Historical Aerial Photo

LANDAU Tacoma, Washington
ASSOCIATES 1973

G:\Projects\241\008\020\F-F1_1973Aerial.mxd 5/28/2020




12/17/21 Y:\241\241008.020_Tru Grit RIFS\R\Revised RI Report_2021\Appendices\Appendix F\F-2_Martinolich 1971.docx
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