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1. INTRODUCTION

EcoAnalysts conducted biological toxicity testing with sediment samples collected by Anchor QEA, LLC.
(Anchor) as part of the restoration monitoring activities being performed at the Port Gamble Bay
Cleanup Site in Port Gamble, 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 Port Gamble Bay sediment 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 Cleanup
User’s Manual Il (SCUM Il; 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 48-hour benthic larval development test.

2.1 Sample Collection and Organism Receipt

Nineteen test sediments were collected between September 6 and 19, 2018 and were received at
EcoAnalysts on same day as collection. Reference sediments from Carr Inlet, WA were collected by
EcoAnalysts on September 28, 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 tests
were conducted within the eight-week holding time.

Amphipods (Eohaustorius estuarius) were supplied by Northwest Amphipod in Newport, Oregon.
Animals were held in native sediment at 15°C prior to test initiation. Juvenile polychaete worms
(Neanthes arenaceodentata) were obtained from Aquatic Toxicology Support in Bremerton,
Washington. Juvenile polychaetes were held in seawater at 20°C (Neanthes were cultured in water-only
and were not held in sediment prior to testing). Mytilus galloprovincialis (mussel) broodstock were
provided by Taylor Shellfish in Shelton, WA. Broodstock were held in unfiltered seawater at 14 — 16°C
prior to spawning.

Native Eohaustorius sediment from Yaquina Bay, Oregon was also provided by Northwest Amphipod for
use as control sediment treatments for the amphipod and juvenile polychaete tests.

2.2 Sample Testing Plan

Based on instruction from Anchor representatives, 12 of the 19 samples collected from the site were
selected for bioassay testing. Five samples were identified to be evaluated with the full bioassay suite
(three species testing) while seven samples were to be evaluated with the larval benthic test only.
Sample locations and their corresponding bioassays are outlined in Table 2-1.
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Table 2-1. Bioassay Sample Assignments

Benthic Larval Juvenile Polychaete

Development Test | Survival and Growth Test UL 2GS

Sample ID

SMA1B-IT2-0-10-180907
SMA1B-IT3-0-10-180919
SMA2C-IT3-0-10-180907

SMA2C-IT6-0-10-180907

X | X [ X [ X | X
X | X | X [ X | X

SMA2C-IT9-0-10-180906

SMA1-ST-0-10-COMP-180917

SMA1A-IT-0-10-COMP-180917

SMA2A-IT-0-10-COMP-180919

SMA2A-ST-0-10-COMP-180918

SMA2B-IT-0-10-COMP-180918

SMA2B-ST-0-10-COMP-180918

X | X | X [ X | X | X |[X|X|X|[X|[X|X

BW-15-0-10-180917

SMA2C-IT2-0-10-180906

SMA2C-IT5-0-10-180906

SMA2C-IT8-0-10-180906

SMA2C-1T4-0-10-180906 Sample not analyzed for sediment toxicity

SMA2C-IT1-0-10-180906

SMA2C-IT7-0-10-180906

SMA1B-IT1-0-10-180907

X = Indicates test to be conducted with associated samples

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 samples was 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.

Report ID: PG1123.02 2 of 27 EcoAnalysts, Inc.



Table 2-2. Sample and Reference Grain Size Comparison

Toxicology Testing Results

Port Gamble Bay Restoration Monitoring 2018

Port Gamble, Washington

Treatment Sam;.)le. Percent Fines! Treatment
Abbreviation Compared To:

CARR-20 (Reference) 40%

CR-21 (Reference) 14%

SMA1B-IT2-0-10-180907 SMA-1B-IT2 2% CR-21
SMA1B-IT3-0-10-180919 SMA-1B-IT3 4% CR-21
SMA2(C-IT3-0-10-180907 SMA-2C-IT3 10% CR-21
SMA2C-IT6-0-10-180907 SMA-2C-IT6 8% CR-21
SMA2C-IT9-0-10-180906 SMA-2C-IT9 4% CR-21
SMA1-ST-0-10-COMP-180917 SMA-1-ST 14% CR-21
SMA1A-IT-0-10-COMP-180917 SMA-1A-IT 6% CR-21
SMA2A-IT-0-10-COMP-180919 SMA-2A-IT 0% CR-21
SMA2A-ST-0-10-COMP-180918 SMA-2A-ST 6% CR-21
SMA2B-IT-0-10-COMP-180918 SMA-2B-IT 0% CR-21
SMA2B-ST-0-10-COMP-180918 SMA-2B-ST 0% CR-21
BW-15-0-10-180917 BW-15 36% CARR-20

! Wet sieve results

Project sample BW-15-0-10-180917 was compared to the Carr Inlet reference CARR-20 for the purposes
of evaluating the sediment under the sediment management standards. All other project samples were

compared to reference station CR-21.

Station coordinates for the reference samples are summarize in Table 2-3.

Table 2-3. Reference Station Coordinates

Station Latitude Longitude

CARR-20 47.33298 -122.66981

CR-21 47.33111 -122.67889
Report ID: PG1123.02 3 of 27 EcoAnalysts, Inc.
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24 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 TetraMarin® 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.

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). Organisms were fed during the holding period a diet of ground
TetraMarin® ad libitum. 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.
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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.

2.6 Larval Developmental Bioassay

The bivalve larval development test was conducted with the mussel, Mytilus galloprovincialis. Adult
organisms were obtained from Taylor Shellfish in Shelton, WA and were held under flowing natural
seawater at 12°C prior to spawning induction. Adult mussels were fed during the holding period a
marine algal suspension ad libitum. The control treatment for this assay employed a clean seawater
treatment (no sediment).

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 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
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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.

2.7 Data Analysis and QA/QC

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 I
guidance document (Ecology 2015).

For SMS and CSL suitability determinations, comparisons were made according to DMMP User Manual
(DMMP, 2016) and Fox et al. (1998), using BioStat software. Data reported as percent mortality or
survival were transformed using an arcsine square root transformation prior to statistical analysis. All
data were tested for normality using the Wilk-Shapiro test and equality of variance using Levene’s test.
Determinations of statistical significance were based on one-tailed Student’s t-tests with an alpha of
0.05. A comparison of the larval endpoint relative to the reference was made using an alpha level of
0.10. For samples failing to meet assumptions of normality, a Mann-Whitney test was conducted to
determine significance. For those samples failing to meet the assumptions of normality and equality of
variance, a t-test on rankits was used.
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To evaluate the relative sensitivity of the organisms, reference toxicity tests were performed using
standard reference toxicants (Lee 1980). A water-only reference-toxicant test was conducted
concurrently with the sediment tests using ammonium chloride. The ammonium chloride reference-
toxicant test was used to ensure animals used in the test were healthy and of similar sensitivity to prior
tests. This test also provided information on the sensitivity to ammonia concentrations that would
possibly be present in the sediments.

Statistical analyses of all dose-response tests were performed using CETIS Comprehensive Toxicity Data
Analysis and Database Software version 1.9.2.6. Comparisons between the lab control and each test
concentration were performed following recommended USEPA decision matrices (USEPA 2002).
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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 bioassay test with E. estuarius was validated with 4% mortality in the native sediment 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 reference treatments
CARR-20 and CR-21 was 4% and 2%, respectively, which met the performance criteria (<25% mortality)
and indicated that the reference sediments were acceptable for suitability determination. Mean
mortality in the five project samples ranged from 1 — 15%. All endpoint results are summarized in Table
3-1. Summaries of water quality measurements, ammonia and sulfide concentrations, and test
conditions are presented in Table 3-2, Table 3-3, and Table 3-4.

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 LCso 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 concentrations observed in the E. estuarius test were below the No Observed Effect
Concentration (NOEC) value derived from the concurrent ammonia reference-toxicant test (Table 3-3;
compare to NOEC of 134 mg/L). Values were also below the published threshold concentration of 15
mg/L total ammonia (Barton 2002). Therefore, ammonia concentrations within the sediment samples
should not have been a contributor to any adverse biological effects observed in the test treatments.
Initial sulfide concentrations in interstitial water were unable to be measured due to an insufficient
volume of porewater collected from the coarse-grained sediments.
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Table 3-1. Test Results for Eohaustorius estuarius

. Number Number Nu-m!)er Percentage Mean
Treatment Replicate Initiated S Missing Mortality Percent?ge SD
or Dead Mortality
1 20 19 1 5
2 20 19 1 0
Control 3 20 20 0 5 4 4.2
4 20 18 2 0
5 20 20 0 0
1 20 18 2 5
2 20 20 0 25
CARR-20 3 20 19 1 5 4 4.2
4 20 20 0 5
5 20 19 1 0
1 20 20 0 0
2 20 19 1 20
CR-21 3 20 20 0 20 2 2.7
4 20 20 0 20
5 20 19 1 5
1 20 15 5 10
2 20 19 1 10
SMA-1B-IT2 3 20 19 1 15 7 10.4
4 20 20 0 15
5 20 20 0 0
1 20 16 4 10
2 20 16 4 0
SMA-1B-IT3 3 20 16 4 0 15 7.1
4 20 19 1 0
5 20 18 2 0
1 20 18 2 5
2 20 17 3 15
SMA-2C-IT3 3 20 17 3 0 10 6.1
4 20 20 0 5
5 20 18 2 0
1 20 20 0 0
2 20 20 0 5
SMA-2C-IT6 3 20 20 0 0 1 2.2
4 20 20 0 5
5 20 19 1 0
1 20 17 3 0
2 20 20 0 5
SMA-2C-IT9 3 20 19 1 25 4 6.5
4 20 20 0 5
5 20 20 0 5
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Toxicology Testing Results
Port Gamble Bay Restoration Monitoring 2018
Port Gamble, Washington

Table 3-2. Water Quality Summary for Eohaustorius estuarius

Dissolved Oxygen Temperature Salinity
(me/L) co) (ppt) PR
Treatment 5.1 mg/L 15+1°C 28 + 2 ppt 79 units

Mean | Min | Max | Mean| Min | Max | Mean | Min | Max | Mean | Min | Max
Control 8.3 8.1 8.5 15.3 | 15.1 | 15.7 27 27 28 8.0 7.8 8.0
CARR-20 8.3 8.0 8.6 154 | 15.1 | 15.8 27 27 28 8.0 7.8 8.2
CR-21 8.3 8.1 8.4 15.3 15.1 15.5 28 27 28 8.1 7.6 8.4
SMA-1B-IT2 8.3 7.2 8.5 154 | 15.2 | 15.7 27 27 28 8.0 7.8 8.1
SMA-1B-IT3 8.3 8.1 8.5 153 | 15.1 | 156 28 27 28 8.1 7.9 8.3
SMA-2C-IT3 8.3 8.2 8.5 153 | 15.1 | 155 27 27 28 8.0 7.9 8.2
SMA-2C-IT6 8.4 8.2 8.6 153 | 15.1 | 155 27 27 28 8.0 7.8 8.1
SMA-2C-IT9 8.2 8.0 8.4 153 | 15.1 | 156 28 28 29 8.0 7.8 8.1

Table 3-3. Ammonia and Sulfide Summary for Eohaustorius estuarius

Overlying Ammonia | Interstitial Ammonia Overlying Sulfides Interstitial Sulfides
(mg/L Total) (mg/L Total)
(mg/L Total) (mg/L Total) Trigzer Value = 1.9 | Trigger Value < 1.9
rigger Value = 1. rigger Value = 1.
Treatment INOEC = 134 mg/L INOEC = 134 mg/L [:4 [:44
mg/L mg/L
Day 0 Day 10 Day 0 Day 10 Day 0 Day 10 Day 0 Day 10
Control 0.00 0.00 0.00 NM ND 0.000 NM NM
CARR-20 0.969 1.31 8.42 3.94 0.001 0.004 NM 0.140
CR-21 0.695 4.01 NM 6.60 ND ND NM NM
SMA-1B-IT2 0.152 0.00 NM NM ND ND NM NM
SMA-1B-IT3 0.279 0.00 NM NM ND 0.000 NM NM
SMA-2C-IT3 0.299 0.00 NM NM 0.012 ND NM NM
SMA-2C-IT6 0.00 0.00 NM NM ND ND NM NM
SMA-2C-IT9 0.00 8.89 1.53 NM ND ND NM NM

INOEC (concurrent reference-toxicant test derived) = 134 mg/L total ammonia

2Inouye 2015: Total sulfide value 1.9 mg/L derived from hydrogen sulfide dissociation (0.122 mg/L H,S @ 15°C, 28 ppt, and 8.1 pH)
ND = not detected; measurement below detection limit

NM = not measured; insufficient porewater recovered for analysis
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Toxicology Testing Results
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Port Gamble, Washington

Table 3-4.Test Condition Summary for Eohaustorius estuarius

Test Conditions: PSEP E. estuarius

Date sampled September 6 — 19, 2018

Date received September 6 — 19, 2018

Test dates October 9-19, 2018
Sample storage conditions 4°C, dark
E:ZZ:r::rfjg:lgz <8 weeks (56 days) 20-33 Days

Source of control sediment Yaquina Bay, OR

Test Species Eohaustorius estuarius
Supplier Northwest Amphipod, Newport, OR
Date acquired October 4, 2018

Age class Mature adult, 3-5 mm

PSEP 1995 with SMARM revisions, SCUM Il (2017)

Test Procedures SOP No. SED002.09

Test location EcoAnalysts Port Gamble Laboratory

Test type/duration 10-Day static

Control water North Hood Canal seawater, 0.45um filtered

Test dissolved oxygen Recommended: > 5.1 mg/L Observed: 7.2 — 8.6 mg/L
Test temperature Recommended: 15 +1 °C Observed: 15.1 — 15.8°C
Test Salinity Recommended: 28 + 2 ppt Observed: 27 —29 ppt
Test pH Recommended: 7 -9 Observed: 7.6 -8.4
g'c\)/lr;trol Performance Standard Con'IcR:)(I:OSn;?‘Veonnfz?t.ality Observed: 4% mortality; Pass
Reference Performance Standard Recommended: Observed mortality: 2%, 4%,
SMS Reference < 25% mortality Pass

Reference Toxicant LC50
(total ammonia)
Mean; Acceptable Range
(total ammonia)

LCso = 189.1 mg/L

148.0; 77.4 - 282.7 mg/L

NOEC (total ammonia) 134 mg/L

NOEC (unionized ammonia) 0.74 mg /L

Test Lighting 50 — 100 foot candles (ambient and constant)
Test chamber 1-Liter Glass Chamber

5+ 2 surrogates

Replicates/treatment
P / (one used for WQ measurements throughout the test)

Organisms/replicate 20

Exposure volume 175 mL sediment/ 775 mL water
Feeding None

Water renewal None

Deviations from Test Protocol None
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3.2 20-day Juvenile Polychaete Bioassay

No mortality was observed in the N. arenaceodentata control sediment and mean individual growth
(MIG) in the control was 0.808 mg/ind/day (dry weight) and 0.455 mg/ind/day (AFDW). These values fall
within the test acceptability criteria of <10% mean mortality and =0.38 mg/ind/day dry weight (Kendall
1996), indicating that the test conditions were suitable for adequate polychaete survival and growth. A
summary of the test results for all samples is shown in Table 3-5. Summaries of water quality
measurements, ammonia and sulfide concentrations, and test conditions are presented in Table 3-6,
Table 3-7, Table 3-8, and Table 3-9.

Mean mortality in the reference treatments ranged from 0 — 8%, meeting the reference performance
standard of <10% (WDOE 2017; USACE 2015). Mean individual growth for the reference treatments
ranged from 0.735 to 0.840 mg/ind/day (dry weight) and 0.473 to 0.475 mg/ind/day (AFDW). When
compared to the control, MIG expressed as AFDW ranged from 1.039 to 1.044, which met the reference
performance standard of >20.80 (WDOE 2017).

Mortality in the project sediments ranged from 0% to 4%. Mean individual growth (as dry weight) in the
test treatments ranged from 0.695 to 0.860 mg/ind/day. Mean individual growth in the AFDW
assessment, which removes variability caused by gut contents, ranged from 0.429 to 0.529 mg/ind/day
as AFDW.

All water quality parameters were within the acceptable limits throughout the duration of the test.
Initial mean individual biomass (pretest) of the test organisms met the recommended criterion of 0.25 —
1.0 mg/individual at 0.859 mg/ind dry weight and 0.760 mg/ind AFDW.

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 concentrations observed in the N. arenaceodentata test were below the No Observed Effect
Concentration (NOEC) value derived from the concurrent ammonia reference-toxicant test (Table 3-7;
compare to NOEC of 173 mg/L). Initial sulfide concentrations in the interstitial water were below the
NOEC of 3.4 mg/L total sulfides (Kendall and Barton 2004) for all samples.
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Table 3-5. Test Results for Neanthes arenaceodentata

Mean Individual Growth (mg/ind/day)
Treatment |Rep Nt-n‘nber Survivors | Mortality
Initiated (%) Dry Mean Std AFDW | Mean Std
Weight Dev Dev
1 5 5 0.773 0.456
2 5 5 0.909 0.487
Control 3 5 5 0 0.736 | 0.808 | 0.142 0.423 | 0.455| 0.060
4 5 5 0.633 0.375
5 5 5 0.990 0.534
1 5 5 1.092 0.611
2 5 5 0.478 0.317
CARR-20 3 5 5 0 1.094 | 0.840 | 0.264 0.552 |0.475| 0.114
4 5 5 0.703 0.423
5 5 5 0.833 0.473
1 5 5 0.775 0.461
2 5 5 0.496 0.335
CR-21 3 5 5 8 0.802 | 0.735 | 0.147 0.530 |0.473| 0.099
4 5 3 0.886 0.599
5 5 5 0.717 0.440
1 5 5 0.888 0.535
2 5 5 0.802 0.535
SMA-1B-IT2 3 5 5 4 1.066 | 0.860 | 0.150 0.590 |0.527| 0.059
4 5 5 0.654 0.429
5 5 4 0.890 0.546
1 5 5 0.926 0.569
2 5 5 0.695 0.480
SMA-1B-IT3 3 5 5 0 0.741 | 0.748 | 0.140 0.496 |0.499| 0.066
4 5 5 0.826 0.551
5 5 5 0.554 0.401
1 5 5 0.788 0.499
2 5 5 0.704 0.477
SMA-2C-IT3 3 5 5 0 0.729 | 0.746 | 0.032 0.565 |0.514| 0.033
4 5 5 0.761 0.513
5 5 5 0.746 0.515
1 5 5 0.608 0.362
2 5 5 0.801 0.506
SMA-2C-IT6 3 5 5 4 0.839 | 0.782 | 0.099 0.438 |0.466| 0.067
4 5 5 0.831 0.530
5 5 4 0.832 0.493
1 5 5 0.574 0.375
2 5 5 0.844 0.482
SMA-2C-IT9 3 5 5 0 0.678 | 0.695 | 0.098 0.429 |0.429| 0.040
4 5 5 0.708 0.449
5 5 5 0.670 0.412
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Port Gamble Bay Restoration Monitoring 2018

Table 3-6. Water Quality Summary for Neanthes arenaceodentata

Port Gamble, Washington

Dissolved Oxygen Temperature Salinity oH
Treatment (mg/L) (°c) (ppt) s
reatmen >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 6.6 7.8 19.7 | 19.3 | 204 28 27 29 7.8 7.7 8.0
CARR-20 7.2 6.6 7.7 19.9 | 19.6 | 20.6 28 28 29 7.8 7.6 8.0
CR-21 6.6 5.5 7.4 19.8 | 19.4 | 20.5 28 27 29 7.7 7.4 7.9
SMA-1B-IT2 7.5 7.1 7.7 20.0 | 19.7 | 20.6 28 28 29 8.0 7.8 8.1
SMA-1B-IT3 7.4 7.0 7.7 199 | 19.5 | 20.4 28 27 29 8.0 7.8 8.1
SMA-2C-IT3 7.5 7.2 7.7 19.6 | 19.3 | 20.1 28 27 28 7.9 7.8 8.0
SMA-2C-IT6 7.3 6.6 7.7 19.9 | 19.5 | 20.5 28 27 28 7.8 7.6 7.9
SMA-2C-IT9 7.4 7.1 7.7 20.0 | 19.7 | 20.6 28 28 29 7.8 7.7 8.0

Table 3-7. Ammonia Summary for Neanthes arenaceodentata

Overlying Ammonia Interstitial Ammonia
(mg/L Total) (mg/L Total)
Treatment INOEC = 173 mg/L INOEC = 173 mg/L
Day 0 Day 20 Day 0 Day 20
Control 0.00 1.17 0.00 1.79
CARR-20 0.410 1.36 3.21 NM
CR-21 0.304 7.50 NM NM
SMA-1B-IT2 0.585 0.420 8.75 NM
SMA-1B-IT3 0.622 0.326 NM NM
SMA-2C-IT3 0.282 1.84 NM NM
SMA-2C-IT6 0.00 2.77 0.096 NM
SMA-2C-IT9 0.00 1.44 0.296 1.81

INOEC (concurrent reference-toxicant test derived) = 173 mg/L total ammonia
NM = not measured; insufficient porewater recovered for analysis

Report ID: PG1123.02

14 of 27

EcoAnalysts, Inc.




Toxicology Testing Results
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Table 3-8. Sulfide Summary for Neanthes arenaceodentata

Overlying Sulfides Interstitial Sulfides
T (mg/L Total) (mg/L Total)
reatment Trigger Value = 3.4 mg/L Trigger Value = 3.4 mg/L
Day 0 Day 20 Day 0 Day 20
Control 0.008 0.001 ND 0.020
CARR-20 0.014 0.000 0.012 ND
CR-21 0.017 0.003 ND 0.070
SMA-1B-IT2 0.007 0.000 0.240 NM
SMA-1B-IT3 0.011 0.000 NM NM
SMA-2C-IT3 0.009 0.001 0.110 NM
SMA-2C-IT6 0.008 0.003 0.130 ND
SMA-2C-IT9 0.004 0.001 0.310 0.000

IKendall and Barton 2004
ND = not detected; measurement below detection limit
NM = not measured; insufficient porewater recovered for analysis
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Table 3-9. Test Condition Summary

Toxicology Testing Results
Port Gamble Bay Restoration Monitoring 2018
Port Gamble, Washington

for Neanthes arenaceodentata

Test Conditions: PSEP N. arenaceodentata

Date sampled

September 6 — 19, 2018

Date received

September 6 — 19, 2018

Test dates

October 323, 2018

Sample storage conditions

4°C, dark

Days of holding
Recommended: <8 weeks (56 days)

14 — 27 days

Source of control sediment

Yaquina Bay, OR

Test Species

Neanthes arenaceodentata

Supplier Aguatic Toxicology Support
Date acquired September 28, 2018
Age class Juvenile; 23 - 28 Days post emergence

Test Procedures

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

Test location

EcoAnalysts Port Gamble Laboratory

Test type/duration

20-Day static renewal

Control water

North Hood Canal seawater, 0.45um filtered

Control Performance Standard

Test dissolved oxygen Recommended: > 4.6 mg/L Observed: 5.5—-7.8 mg/L
Test temperature Recommended: 20+ 1 °C Observed: 19.3 -20.6 °C
Test Salinity Recommended: 28 + 2 ppt Observed: 27 —29 ppt
Test pH Recommended: 7 -9 Observed: 7.4-8.1
Initial biomass Recom'm'ended: 0.5-1.0mg 0.859 mg (dry weight)
Minimum: 0.25 mg 0.760 mg (AFDW)
Recommended:

Ob d: 0% P
Control < 10% mortality served: 0% Pass

Recommended: > 0.72 mg/ind/day
Minimum: > 0.38 mg/ind/day
(as Dry Weight)

Observed:
0.808 mg/ind/day; Pass

Reference performance standard
(SMS)

Recommended: Mortality <20% 0 —8%; Pass
|V||GReference/|V||GContro| >0.80 1.039 - 1.044; Pass

Reference Toxicant LCso
(total ammonia)

LCso = 197.3 mg/L

Mean; Acceptable Range
(total ammonia)

174.9; 122.5 - 249.6 mg/L

NOEC (total ammonia)

173 mg/L

NOEC (unionized ammonia)

2.059 mg /L

Test Lighting

50 — 100 foot candles

Test chamber

1-Liter Glass Chamber

Replicates/treatment

5+ 2 surrogates
(one used for WQ measurements throughout the test)

Organisms/replicate

5

Exposure volume

175 mL sediment/ 775 mL water

Feeding

40 mg/jar every other day (8 mg/ind every other day)

Water renewal

Water renewed every third day (1/3 volume of exposure chamber)

Deviations from Test Protocol

None
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3.3 Larval Development Bioassay

The larval development test with M. galloprovincialis was validated by 0.977 proportion normal
survivorship, defined as the mean number of normal larvae within the control divided by the stocking
density. This value was within both the SMS acceptability criteria of 20.70. A summary of the test results
for all samples is shown in Table 3-10. Summaries of water quality measurements, ammonia and sulfide
concentrations, and test conditions are presented in, Table 3-11, Table 3-12, and Table 3-13.

Mean normal survival of the reference sediments were between 0.894 and 0.920 of the control
response, which met the SMS reference acceptability criteria (Nr/Nc) of 20.65. 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 33.6 embryos/mL and
was within the test objective of 20 — 40 embryos/mL.

Water quality parameters were within 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 LCsp 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) value derived from the concurrent ammonia reference-toxicant test (Table 3-12;
compare to NOEC 6.0 mg/L total ammonia). Initial sulfide concentrations were below the trigger value of
0.009 mg/L total sulfides, derived from hydrogen sulfide dissociation (0.0025 mg/L H,S) and mean water
quality data (Inouye 2015). This indicates that ammonia and sulfide concentrations within the sediment
samples should not have contributed to any adverse biological effects observed in the test treatments.
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Table 3-10. Test Results for Mytilus galloprovincialis

1 345 14
2 343 11 >0.70;
Control 3 344 11 333.2 15.6 Meets Criterion
4 310 7
5 324 12
1 250 8
2 332 > >0.65;
CARR-20 3 294 6 297.8 33.7 Meets Criterion
4 285 14
5 328 9
1 264 11
2 352 ! >0.65;
CR-21 3 298 7 310.4 32.6 Meets Criterion
4 325 6
5 313 12
1 337 6
2 274 5
SMA-1B-IT2 3 316 6 302.2 25.2
4 300 3
5 284 5
1 318 6
2 299 8
SMA-1B-IT3 3 336 10 320.4 13.6
4 324 11
5 325 4
1 305 10
2 342 13
SMA-2C-IT3 3 305 8 313.8 21.0
4 289 4
5 328 10
1 286 8
2 318 10
SMA-2C-IT6 3 286 5 303.6 21.0
4 333 5
5 295 11
1 287 11
2 291 14
SMA-2C-IT9 3 283 7 293.2 9.0
4 304 9
5 301 9
1 266 9
2 289 11
SMA-1-ST 3 304 2 277.8 18.1
4 269 13
5 261 7
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1 328 4
2 292 13
SMA-1A-IT 3 328 10 307.6 18.7
4 297 10
5 293 11
1 323 6
2 287 5
SMA-2A-IT 3 313 7 317.6 18.9
4 333 4
5 332 10
1 275 14
2 336 11
SMA-2A-ST 3 285 6 304.2 25.3
4 303 8
5 322 6
1 280 7
2 297 10
SMA-2B-IT 3 318 4 298.0 20.3
4 276 10
5 319 10
1 320 8
2 302 12
SMA-2B-ST 3 277 7 301.2 16.1
4 310 5
5 297 2
1 268 10
2 287 30
BW-15 3 340 21 294.4 29.3
4 305 16
5 272 19

| = Mean Initial count (Stocking density); 336
Nc=Mean Control Normal
Ngr = Mean Reference Normal
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Table 3-11. Water Quality Summary for Mytilus galloprovincialis

Dissolved Oxygen Temperature Salinity pH
(mg/L) (°c) (ppt) e p—
Treatment 25.0 mg/L 161 1°C 28+ 1 ppt

Mean | Min | Max | Mean| Min | Max | Mean | Min | Max | Mean| Min | Max
Control 7.6 7.5 7.7 16.7 | 16.5 | 16.9 28 28 28 7.8 7.7 7.8
CARR-20 6.8 6.2 7.5 16.6 | 16.5 | 16.8 28 28 28 7.7 7.6 7.7
CR-21 6.7 6.5 7.0 16.6 | 16.4 | 16.8 28 28 28 7.7 7.6 7.7
SMA-1B-IT2 7.1 6.9 7.3 16.7 | 16.5 | 16.8 28 28 28 7.7 7.7 7.7
SMA-1B-IT3 7.2 7.0 7.7 16.8 | 16.5 | 17.0 28 28 28 7.7 7.7 7.7
SMA-2C-IT3 7.2 7.1 7.5 16.6 | 164 | 169 28 28 28 7.7 7.7 7.7
SMA-2C-IT6 7.4 7.2 7.6 16.8 | 16.4 | 17.0 28 27 28 7.7 7.7 7.8
SMA-2C-IT9 7.6 7.4 7.7 16.6 | 16.5 | 16.7 28 28 28 7.8 7.7 7.8
SMA-1-ST 6.3 5.7 6.9 16.8 | 16.6 | 16.9 28 28 28 7.7 7.6 7.7
SMA-1A-IT 6.1 5.7 6.7 16.8 | 16.7 | 17.0 28 28 28 7.7 7.7 7.7
SMA-2A-IT 6.8 6.4 7.4 16.9 | 16.7 | 17.0 28 28 28 7.7 7.7 7.7
SMA-2A-ST 6.7 6.4 7.4 16.7 | 16.3 | 17.0 28 28 28 7.7 7.6 7.7
SMA-2B-IT 6.0 5.7 6.5 16.7 | 16.4 | 16.8 28 28 28 7.7 7.6 7.7
SMA-2B-ST 7.1 6.9 7.4 16.7 | 16.5 | 16.9 28 28 28 7.7 7.7 7.7
BW-15 6.6 6.1 7.4 16.6 | 16.3 | 16.8 28 28 28 7.7 7.6 7.7
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Table 3-12. Ammonia and Sulfide Summary for Mytilus galloprovincialis

Port Gamble, Washington

Overlying Ammonia Overlying Sulfides
(mg/L Total) (mg/L Total)
Treatment INOEC = 6.0 mg/L 2Trigger Value = 0.009 mg/L
Day 0 Final (Day 2) Day 0 Final (Day 2)

Control 0.00 0.00 ND 0.002
CARR-20 0.00 0.00 0.008 0.005
CR-21 0.00 0.00 0.004 0.002
SMA-1B-IT2 0.00 0.00 ND 0.007
SMA-1B-IT3 0.00 0.00 0.002 0.003
SMA-2C-IT3 0.00 0.00 0.001 ND
SMA-2C-IT6 0.00 0.00 ND 0.003
SMA-2C-IT9 0.00 0.00 0.000 ND
SMA-1-ST 0.00 0.00 0.005 0.003
SMA-1A-IT 0.00 0.00 ND 0.001
SMA-2A-IT 0.00 0.00 ND 0.002
SMA-2A-ST 0.00 0.00 ND 0.001
SMA-2B-IT 0.00 0.00 0.004 0.006
SMA-2B-ST 0.00 0.00 0.007 ND
BW-15 0.00 0.00 0.005 0.004

INOEC (concurrent reference-toxicant test derived) = 6.0 mg/L total ammonia
2Inouye 2015: Total sulfide value 0.009 mg/L derived from hydrogen sulfide dissociation (0.0025 mg/L H.S @ 16°C, 28 ppt, and 7.7 pH)

ND = Non-detect
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Table 3-13. Test Condition Summary for Mytilus galloprovincialis

Test Conditions: PSEP M. galloprovincialis

Date sampled

September 6 — 19, 2018

Date received

September 6 — 19, 2018

Recommended: < 8 weeks (56 days)

Test dates October 3 -5, 2018
Sample storage conditions 4°C, dark
Holding time 14— 27 Days

Test Species

Mytilus galloprovincialis

Supplier Taylor Shellfish, Shelton, Wa
Date acquired October 2, 2018
Age class <4-h old embryos

Test Procedures

PSEP 1995 with SMARM revisions, SCUM Il (2017)
SOP No. SED005.06

Test location

EcoAnalysts Port Gamble Laboratory

Test type/duration

48-60 Hour static test (Actual: 48.5 hours)

Control water

North Hood Canal sea water, 0.45um filtered

Test dissolved oxygen

Recommended: >5.0 mg/L Observed: 5.7 — 7.7 mg/L

Test temperature

Recommended: 16 +1 °C Observed: 16.3-17.0 °C

Test Salinity

Recommended: 28 + 1 ppt Observed: 27 — 28 ppt

Test pH

Recommended: 7 -9 Observed: 7.6 - 7.8

Stocking Density

Recommended: 20 —40 Observed: 33.6 embryos/mL

Reference performance standard
(SMS)

embryos/mL
Control performance standard Recommended:
Ob d: 0.977 P
(SMS) Control normal survival > 0.70 serve ass
Recommended:

Reference normal survival relative
to control > 0.65

Observed: 0.894 — 0.920; Pass

Reference Toxicant

Total Ammonia Unionized Ammonia

Reference Toxicant ECso
(total ammonia)

ECs0 =8.20 mg/L ECs0 =0.106 mg/L

Mean; Acceptable Range
(total ammonia)

6.81;3.38 -13.71 mg/L 0.111; 0.049 — 0.252 mg/L

NOEC Combined proportion normal (total
ammonia)

6.0 mg/L 0.086 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: PG1123.02

22 of 27 EcoAnalysts, Inc.




Toxicology Testing Results
Port Gamble Bay Restoration Monitoring 2018
Port Gamble, 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 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 sediment relative to the
reference sediment 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 >30% relative to the reference sediment and the difference is statistically
significant.

Project sediments from the Port Gamble Bay restoration site do not fail the SCO and CSL criteria for the
amphipod test as shown in Table 4-1.

Table 4-1. SMS Comparison for Eohaustorius estuarius

- Statistically Mortality Fails
T - eaF c STor Different than Comparison | Fails SCO?* CsL2?
LU o(r‘;a) ity ompared fo: Reference? to Reference > 259 3o.~y
>
0 (P=0.05) Mr-Mg (%) °
Control 4
CARR-20 4
CR-21 2
SMA-1B-IT2 7
SMA-1B-IT3 15 CR-21 No 13 No No
SMA-2C-IT3 10 CR-21 No 8 No No
SMA-2C-IT6 CR-21 No 1 No No
SMA-2C-IT9 4 CR-21 No 2 No No
1SCO: Statistical Significance and Mt >25%
2CSL: Statistical Significance and Mr-Mg >30%
Mr = Treatment Mortality
Mr = 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 the ratio of the MIG in the test treatment is <0.70 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.

All Port Gamble Bay project sediments pass the SCO and CSL criteria when evaluated on a dry weight
and AFDW basis (Table 4-2).
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Table 4-2. SMS Comparison for Neanthes arenaceodentata

isticall
Treatment mIG Comparison st:tssstt;:ny m'ger::i:‘: Fails SCO?* | Fails CSL??
(mg/ind/day) To: Reference? MIG:/MIG <0.70 <0.50
(p=0.05)
Dry Weight
Control 0.808
CARR-20 0.840
CR-21 0.735
SMA-1B-IT2 0.860 CR-21 No 1.17 No No
SMA-1B-I1T3 0.748 CR-21 No 1.02 No No
SMA-2C-IT3 0.746 CR-21 No 1.01 No No
SMA-2C-IT6 0.782 CR-21 No 1.06 No No
SMA-2C-IT9 0.695 CR-21 No 0.95 No No
Ash-Free Dry Weight
Control 0.455
CARR-20 0.475
CR-21 0.473
SMA-1B-I1T2 0.527 CR-21 No 1.11 No No
SMA-1B-IT3 0.499 CR-21 No 1.06 No No
SMA-2C-IT3 0.514 CR-21 No 1.09 No No
SMA-2C-IT6 0.466 CR-21 No 0.98 No No
SMA-2C-IT9 0.429 CR-21 No 0.91 No No
1SCO: Statistical Significance and MIGt/MIGg<0.70
2CSL: Statistical Significance and MIGr/MIGg <0.50
MIGr = Treatment Mean Individual Growth
MIGg = Reference Mean Individual Growth
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4.3 Larval Test Suitability Determination
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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.

All Port Gamble Bay project sediments pass both the SCO and CSL criteria for larval bivalve development
evaluation (Table 4-3).

Table 4-3. SMS Comparison for Mytilus galloprovincialis

Statistically Normal Fail .
T Mean Normal NT:\?er Compared Less than Survival to S CE:;;Z chaI|-I;
Survival (%)! — To: Reference? Reference <0.85 | <0.70
(p=0.10) Nt/Nr
Control 97.7 333.2
CARR-20 89.4 297.8
CR-21 92.0 3104
SMA-1B-IT2 90.5 302.2 CR-21 No 0.97 No No
SMA-1B-IT3 96.0 320.4 CR-21 No 1.03 No No
SMA-2C-IT3 93.6 313.8 CR-21 No 1.01 No No
SMA-2C-IT6 91.1 303.6 CR-21 No 0.98 No No
SMA-2C-IT9 88.0 293.2 CR-21 No 0.94 No No
SMA-1-ST 83.4 277.8 CR-21 Yes 0.89 No No
SMA-1A-IT 92.3 307.6 CR-21 No 0.99 No No
SMA-2A-IT 95.3 317.6 CR-21 No 1.02 No No
SMA-2A-ST 91.1 304.2 CR-21 No 0.98 No No
SMA-2B-IT 89.4 298.0 CR-21 No 0.96 No No
SMA-2B-ST 90.4 301.2 CR-21 No 0.97 No No
BW-15 87.9 294.4 CARR-20 No 0.99 No No

! Control data is normalized to the stocking density; reference and project treatments are normalized to the control
2SCO: Statistical Significance and (Nt/Ng) <0.85
3 CSL: Statistical Significance and (Nt/Ng) <0.70
Nt =Treatment Mean Number Normal
Ng =Reference Mean Number Normal
Nc =Control Mean Number Normal
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5. SUMMARY

A summary of the biological tests conducted on the Port Gamble Bay restoration site sediments
evaluated under the SMS sediment quality criteria (Table 5-1) are provided below.

All project sediments pass the SCO and CSL performance criteria for all tests performed on the Port
Gamble Bay restoration site sediments.

Table 5-1. Summary of SMS Evaluation

Sediment Cleanup Objectives Cleanup Screening Levels
Treatment
Amphipod | Polychaete Larval Amphipod Polychaete Larval
SMA-1B-IT2 Pass Pass Pass Pass Pass Pass
SMA-1B-IT3 Pass Pass Pass Pass Pass Pass
SMA-2C-IT3 Pass Pass Pass Pass Pass Pass
SMA-2C-IT6 Pass Pass Pass Pass Pass Pass
SMA-2C-IT9 Pass Pass Pass Pass Pass Pass
SMA-1-ST Pass Pass
SMA-1A-IT Pass Pass
SMA-2A-IT Pass Pass
SMA-2A-ST Pass Pass
SMA-2B-IT Pass Pass
SMA-2B-ST Pass Pass
BW-15 Pass Pass

*Shaded cells represent tests not conducted as part of the test design
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1. Eohaustorius estuarius 10-Day Test
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o] ANALYSTS 10 DAY SOLID PHASE TEST DATA

CLIENT PROJECT JOB NO. PROJECT MAN. LABORATORY PROTOCOL SPECIES

Anchor QEA Port Gamble Monitoring PG1123 Brian Hester Port Gamble / PSEP 1995 Eohaustorius estuarius

ENDPOINT DATA & OBSERVATIONS

#S= Number on the Surf DAY 2 DAY 3 DAY 4 DAY 5 DAY 6 DAY 7 DAY 8 DAY 9 DAY 10 ®
#M= Number of Mortality -
LfAn:xiac S:r:z:: DATE DATE DAT DATE DATE DATE DATE DATE DATE %
D<o it Flow (D0?) 1o/ \¢ \\’} \DTD Lo [H \O/ 15 lb} \b lb[ (1 ( ((Q g =
WExcessfood | oreansms | oo beciien fregiician - Tresiican T Fresiiaan Freciiemn Presiniaan Frecrmicn - Tresinician Freciicin o
=No Burrows ?\,\X Q}L N\\(/ N\u/ 2",3 8\,\) E\J M ([/ %\J §
SampleID  IREP| "y b | oseruns. | omserwns. | omserwns. | omserwns. | omseruns. | omserwns. | omserwns. | omserwws. | omserwns. | omservws. 2_
N ) ) ,\/ A N N N N 19
\ | 19
Control / : \ 20
.......... . y | 3
5V 4L \J & L + 1 + 70
..... 1 N N N N N | N lie
2. \ [ | 20
CARR-20 / 3 } )4
4 , N 20
5 \U ‘L uu } ~ ] 'J— /é?
1 5% Hs 1 N 1 N N N N
2. N N ( | 1 l L. 177
CR-21/ 3 N \ | Yo
4 S , | \ 20
S A\ N v/ < L i /G
1 N |~ o N N N NS
2 LS { | ( /L7
SMA-1B-1T2 / 3 N | | \ (9
/
4 L \ \ 1 1 o
5 J 4 Y v - L W B 10
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A ANALYSTS

10 DAY SOLID PHASE TEST DATA

CLIENT PROJECT JOB NO. PROJECT MAN. LABORATORY PROTOCOL SPECIES
Anchor QEA Port Gamble Monitoring PG1123 Brian Hester Port Gamble / PSEP 1995 Eohaustorius estuarius
ENDPOINT DATA & OBSERVATIONS
4S= Number on the Surface DAY 1 DAY 2 DAY 3 DAY 4 DAY 5 DAY 6 DAY 7 DAY 8 DAY 9 DAY 10 o
f’%n:n':‘;?;bs?;;;c“gom"w IDATE DATE DATE DATE DATE DATE DATE DATE DATE DATE E
E_f;t;ngiarl %Ztvz’r;%%?) INITIAL # OF \D]l()h 46 \OI W\ \0\\’} lO‘\S \D [M )0) \g \0)\\" 10 /l 7 (Olla \D) Y %
N;ﬁ);?:ns:[ oo ORGANISMS ITECHNICIAN TECHNICIAN TECHNICIAN TECHNICIAN TECHNICIAN TECHNICIAN TECHNICIAN TECHNICIAN TECHNICIAN TECHNICIAN x
B=No Burrows /L vb %\r) q/& N\w ‘\f\v’ %\'3 %\’\) ?\\J MK/ %\) E
Sample ID REP ‘ OBSERVNS. OBSERVNS. OB}ERVNS. OBSERVNS. OBSERVNS. OBSERVNS. OBSERVNS. OBSERVNS. OBSERVNS. OBSERVNS. 2
N 7 |
B % = =
SMA-1B-IT3 / 3 f/?;/ ] N J 15 ) /; g Jome
4 / \ A
5 ////Z% \ = vV : /;JJ 1S N WO [
L. / S Lo ) v N N g Ji~
SMA-2C-IT3 / 3 %% |5 N S [T 1w
a0 SN P | Y 10
5 //// o= NI B N < ]I% (M
! N N N N N A N lza
2 / / \ \ \ W %)
SMA-2C-IT6 / 3 /?;?///?Q} \\ \\ 2o
e / W | 20
5 /// ///// v = W, L ,: 4 + 2
..... . N N N N - N N LT
k) // % \ \ Zg
SMA2CATS7 | 3. //// // \ 9
K // c\g l J \ | 20
5 /// // NYj v \Y NP NE < 2o
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[ e ANALYSTS

10 DAY SOLID PHASE TEST DATA

CLIENT PROJECT SPECIES TEST START DATE TEST START DATE TEST END DATE
Anchor QEA Port Gamble Monitoring Eohaustorius estuarius Port Gamble 090ct18 190ct18

JOB NUMBER PROJECT MANAGER LABORATORY DILUTION WATER BATCH PROTOCOL

PG1123 Brian Hester Port Gamble / FSW100518.01 PSEP 1995
_-_—-__-——-——__——_——_—_mm__—-—__——“—_————-——_
TEST CONDITIONS D.O;gﬂglL) TE1M5I1(;’C) SALIZNBI'I;YZ(ppt) pH ([;l'i gnits)
D.0. TEMP SALINITY pH TECH. Date
SAMPLE ID DAY | ReP [ mglL moter °c meter ppt meter unit
Control / 0| 1] ¢ $.% g \§3 g 17 8 9.0 ML \0/4/16
Control / 0|2 9.9 \S:2 1% 8.0
Control / 0| 3 8.3 6.7 ) 8.0
Control / 0] 4 8.4 1S.2 77 B.o
Control / 05| < g@ ¢ 1 15.% . 7 b 8.0 \ <
Control / t|sur]l 5| .5 ¥ 5 | & 2% 5| 3.7 us )10
Control / 2si T ¢ 2 |l w43 2% 2 749 paRA- 10/t
Control/ gl 81 1% 155 | 5| 28 | 8| 79 (%3 (c/12
Control / 4 |sur| B @8,\9%5 B (s> B % Bl €0 MW LO[(G
Control / 5 |Surr 8 g/bl 'Y 1S9 1% % b ¥.0 M lo /(L{
Control / sl 84 Y| W2 | %) 27 |y| 9 S 1o/} 5
Control / s3] s [ s [ 271 [ 3.0 5 ]l
Control / 8 |surr] ¥ $.4 Y 9.2 19 L7 s 1.9 3N lO/l’I
Control / glsur]l §| 6. 8l (S« [ 8] 28 |8 TA Ju loig
Control / 10| 1 5 if} g/ I \/’/L( & Z?’ % &.6 o /6/1¢
Control / 2| 4.1 sy ||| 2¢ Il ¢.0 g ,
Control / 10| 3 .3 155 / ¢ [ r.o / /
Control / 10| 4 @/3 BIEDN [’ 2% { 5. © ' {
Control / 10 5 [V 2.3 V| 5.3V 2+ |V g0 1y N
OWC- M w[(3.
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10 DAY SOLID PHASE TEST DATA

[HECJANALYSTS

CLIENT PROJECT SPECIES TEST START DATE TEST START DATE TEST END DATE
Anchor QEA Port Gamble Monitoring Eohaustorius estuarius Port Gamble 090ct18 190ct18

JOB NUMBER PROJECT MANAGER LABORATORY DILUTION WATER BATCH PROTGOCOL

PG1123 Brian Hester Port Gamble / FSW100518.01 PSEP 1995
W
TEST CONDITIONS D.O;L(Sﬂgll_) TE1|'\gF;(1°C) SALg\g'I;YZ(DDt) pH (r;l'i gnits)
B.0. TEMP SALINITY pH TECH. Date
SAMPLE ID R feter] | mgiL | |meter °c meter ppt meter unit
CARR-20 ol 181864 18] sy 8] 27 8] 8o ML | O3 wlaig
CARR-20 / 0| 2 4.4 1S.2 e 6.0 '
CARR-20 / ol 3 3.2 \$-Y 1¥ 8.0
CARR-20 / 04 e \S. Y 1% .0
CARR-20 / o|s|d] €4 Sy | Y] 27 “1 8o J Jd
CARR-20 / sl 81 5.5 || s |s] 25 [s| 3% w> I0/to
CARR-20 / 2 |surf g 3.6 |3 5.8 e | -« 3 .9 b2 ¢ o /1y
CARR-20/ gl 22 18] 156 18] 25 |8 74 fle lof(3
CARR-20 / 4 |surr 8 g‘g g ts.2 |6 1% B B.0 ML to/(3
CARR-20 / 5|sum & | £.3 Yl (.Y |¥ ¥ ¥l ¥.0 ML o //a/
CARR-20 / 6 |sur| § %% Y| 54 |3 11 ¥l %.0 N9/ 1015
CARR-20 / 7lsurl S QL | S]] 154 |9 71 Y| 9.0 W lo |1
CARR-20 / 8 |sur] € 2% |¥| V93 |®g]| 27 ¥l %0 Fin Yo/ 11
CARR-20 / 9 |sur g 83 |16 W28 27> [8] B Jo 19]i3
CARR-20 / w15 Yo | £ s | 5| 22 7 g2 - [0/
CARR-20 / 10/ 2 | % || sy 29 ) 8 2 , ,
CARR-20 / 10] 3] | (v || 155 2F || 9.2 / /
CARR-20 / 10 4| 3. | | 5.5 | 2% | . | | [
CARR-20 / 10| 5 [\J 9.% || /59| 9 v 4. T ki N
O wt- W 105,
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QO] ANALYSTS

10 DAY SOLID PHASE TEST DATA

CLIENT PROJECT SPECIES TEST START DATE TEST START DATE TEST END DATE
Anchor QEA Port Gamble Monitoring Eohaustorius estuarius Port Gamble 090ct18 190ct18
JOB NUMBER PROJECT MANAGER LABORATORY DILUTION WATER BATCH  [PROTOCOL
PG1123 Brian Hester Port Gamble / FSW100518.01 PSEF 1995
WATER QUALITY DATA
TEST CONDITIONS D.O.>(5rr:g/L) TE1l\gl:: (;’C) SALI;BI'I;YZ(ppt) pH “%H, gnits)
B.0. TEMP SALINITY pH TECH. Date
SAMPLE ID DAY | REP meter mg/L meter °c meter ppt meter unit
CR-21/ ol 1|18 % 1$.3 8 17 §] @o ML ] /19
CR-21/ 0] 2 8 1S \ kg b
CR-21/ 03 8.1 §.5 17 7.9
CR-21/ 0] 4 4. IS 1?7 , 76
CR-21/ o|ls| Y] 94 v \S.3 v 17 i Q.0 v J
CR-21/ 1isurl | €4\ % 1s .\ g 1y T I wbH IO/)O
CR-21/ 2 b1 2D |g] (st 9] 2% || 8- Wy o/ y
CR21/ 3% | w2 8] Isy 3] 28 |2l 71 e lof12
CR-21/ 4 |Surr 8 6‘% 8 lS, \ 8 % 8 g,\ my LOII/S
CR-21/ 5 sur] & % El 155 4 =% ¥ 5.2 ME (o )l“{
CR-21/ 6lsul L 5.5 | F 152 |5 29 3| 8L AN o] 15
CR-21/ 7 |sur] R <.% 2 5.5 | § 24 ] ¥? oW ;o}l(p
CR-21/ glserl 91 S22 | Y| 152 19 29 || §.2 S 1011
CR-21/ 9 |sur] € 873 e \S.¢ |¢ 18 8 8.7 Jo 10[16
CR-21/ w1 [ g1 2% [ ¢ /55| 27+ | 8] 43 (L /o[
CR-21/ 0] 2] | 73 11| ,5vy 7% vl osY , )
CR-21/ 10| 3| 7.7, \ 15,V 29 | {4 / /
CR-21/ 0] 4] 2.% 5.0 | ¢ | 9.3 | 1‘
CR-21/ 10| 5 NP 8.2 || (5 | 2¢ | v %.3 0 —

10/9/2018 Port Gamble Eoh SP WQ

Page 30f8



[ Z8e] ANALYSTS

10 DAY SOLID PH

ASE TEST DATA

CLIENT PROJECT SPECIES TEST START DATE TEST START DATE TEST END DATE
Anchor QEA Port Gambie Monitoring Eohaustorius estuarius Port Gamble 090ct18 190ct18
JOB NUMBER PROJECT MANAGER LABORATORY DILUTION WATER BATCH |PROTOCOL
PG1123 Brian Hester Port Gamble / FSW100518.01 PSEP 1995
WATER QUALITY DATA
TEST CONDITIONS D.O.>(5r.r;g/L) TE1M511(1°C) SAUZNSH;.YZ(DM) pH (F;"i gnits)
D.O. TEMP SALINITY pH TECH. Date
SAMPLE ID oA R [neter]  mglL | meter °c meter ppt meter anit

SMA-1B-IT2 / ol [8] 38 6] wu [8] v+ [9] +4 ML o[ [18
SMA-1B-IT2 / 02 8.7 IS, 4 27 8.0 1 ’
SMA-1B-IT2 / 0|3 a4 5.y ¥ 8.0
SMA-1B-IT2 / 0|4 8.y 152 17 g.o
SMA-1B-IT2 / ols|Jd] gl 1Sy Jd 217 J | g0 k ®
SMA-1B-1T2/ 1lsurl 1 T .Y S sy |5 1% & 2.5 WS [0]LO
suaterz Jzlerlq ] g 9] 156l 22 8| mo| e | o/
SMA-1B-IT2/ 3wl el Y |18l 1sY4 | %l 2% sl 1.9 {53 (c/[2
SMA-1B-IT2 / alsl 1 8BS (B8] 2 |8 24 Bl B.o 2 lo/ia
SMA-1B-T2 / §|surl ¥ 1 §.€ 51 1S.3 & 2% 1 %-0 M loYIL{
SMA-1B-IT2 / 6 surl | .4 T 55 | ¥ 17 Il 80 5w 10/55
SMA-1B-IT2 / 7lsef G| 6.5 31 156> | % 271 3 ¢.0 nJ \OIW
SMA-1B-IT2 / 8 |sun| § %5 g 5.3 ¥ 277 ¥ 3-0 SWJ to[ ]
SMA-1B-IT2 / ofsul €1 ®.S 8| 5.3 ¢ 1 |¢€ &0 M 1o]i€
SMA-1B-IT2/ 1014 gk % )Q? g Z; ¢ %} A fO;fl/?
SMA-1B-IT2 / 10| 2| $.% 5 S| 72,7 \ 7.0 \ /
SMA-1B-IT2/ 10| 3 9.3 a /.2 2q < i /f
SMA-1B-1T2/ 10| 4 £y 1 (S | 2F | F. 0 \ {
SMA-1B-IT2 / w0V ¢g.2 NV sy Y] g |V €| N r
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Ieel ANALYSTS

10 DAY SOLID PHASE TEST DATA

CLIENT PROJECT SPECIES TEST START DATE TEST START DATE TEST END DATE
Anchor QEA Port Gamble Monitoring Eohaustorius estuarius Port Gamble 090ct18 190ct18
JOB NUMBER PROJECT MANAGER LABORATORY DILUTION WATER BATCH [PROTOCOL
PG1123 Brian Hester Port Gambie / FSW100518.01 PSEP 1995
WATER QUALITY DATA
TEST CONDITIONS D.O;én';glL) TE%K(:C) SALIZNSI'I;YZ(ppt) pH (gl-{ Lgmits)
B.0. TEMP SALINITY pH TECH. Date
SAMPLE 1D BAY | REP meter, mg/L meter °c meter ppt meter unit
SMA-1B-IT3 / o|1| 8] B3 % N 8 g g1 8o M w[q / 18
SMA-1B-IT3/ of2]"° 8.4 5 1 27 8.0 !
SMA-1B-IT3 / 0l3s g 4 5.5 2,7 8.0
SMA-1B-IT3 / 0|4 0.2 S 1 21F 8.0
SMA-1B-IT3/ ols| <] 8 1<.4 N I g.0 v L
SMA-1B-IT3/ 1 |sur] @ 3 M o] 5.2 | % L% € 3.9 s 16J10
SMATBT3) 2ol | 3.4 [8] sy |9 28 |8 9.0 | pwes ol
SMA-1B-IT3/ 3 |surf ¢, % gl 15.5 Z 2% | 7.9 IL{ }o/{’;
SMA-1B-IT3/ alsrl 61 85 (8] 1S2 | 8] 28 gl 6.\ ML Lofis
SMA-1B-IT3/ 5 |surl & £.< 'S 2 | & ¢ 1% g\ ML Lo j/v(
SMA-1B-IT3 / 6 |surl R 3 4 3 5.2 1 gl 27 ¥ Q- ) 10/({5
SMA-1B-1T3 / 78wl Y| R.L ot 1935 1% 21 Q 8-\ QI lofltp
SMA-1B-IT3 / glsel €L 34 (9] w2 | Q] 2% |9 3 W lof17
SMA-1B-IT3 / olsurl Bl 85 [811S.0 8] ~¢ gl o) U Iofi8
SMA-1B-IT3 / 1| &l .z 19| 16y Il z¢ Bl 4.2 e 1o/ (7
SMA-1B-IT3 / 02| [| §% | 1.2 2F (| 9.2 A\ ]
SMA-1B-1T3 / 10} 3 554/7’ J' 15,2 f 29 R .5 / /
SMA-1B-IT3 / 0]« ] 4.1 W] sz )] 2.2 ( Ji
\H 4
SMA-1B-IT3 / 10| 5 NI ANEE 5. | v v
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10 DAY SOLID PHASE TEST DATA

CLIENT PROJECT SPECIES TEST START DATE TEST START DATE TEST END DATE
Anchor QEA Port Gamble Monitoring Eohaustorius estuarius Port Gambie 090ct18 190ct18
JOB NUMBER PROJECT MANAGER LABORATORY DILUTION WATER BATCH  [PROTOCOL
- WAIERQUALITY DATA
TEST CONDITIONS D.O;grvr;g/L) TE1f\gi(:C) SAUZNBH;YZ(ppt) pH (;’;I‘{ Snits)
D.0. TEMP SALINITY pH TECH. Date
SAMPLE ID o | e el mgll Tmeter oC meter ppt meter unit
SMA-2C-IT3 / o1 |8 83 [8] 1 81 27 Bl 8o ML /2 /18
SMA-2C-IT3 / ol2| || 82 1S.% 17 8.0 ‘] ‘
SMA-2C-IT3/ 0] 3 8.7 \SY 17 8.0 [
SMA-2C-IT3/ 04 .3 153 V¥ B.o |
SMA-2C-IT3 / 0]s5]® ) sy [ L] 27 Y| 9.0 M ¥
SMA-2C-IT3/ sl 51 ¢« |35 5.51%] 2% |s| 3.9 W loJto
SMA-2C-IT3/ 23l 31 24 || 524 |5 2% 851 2.0 MAZ- lof
SMA-2C-IT3 / 3smal B2 131 5.5 1% 2% 19l 79 e lc/]2
SMA-2C-IT3 / ajsul B 1 9.5 8] 1.1 8 29 El € ML Lofiz
SMA-2C-IT3/ 5 surl L €1 ¥l &3 ¥ 1LY ¥l & ML Lo ﬂo/
SMA-2C-IT3/ slsl F1 Y |%] 153 [] 27 |%]| ¢.0 o 1015
SMA-2C-IT3 / 7l @ f %A S| B3 [ 27 gl g4 S 1o}
SMA-2CT3 / glsurl F1 %4 Y| o2 | €] 27 ¥ §.0 Hw o7
SMA-2C-IT3/ olsr® | 8.4 | & &3 [ 8] L7 gl .4 J ! 0; {4
SMA-2C-IT3 / 101 |5 4.9 31 15.51 81 22 | 4 T2 v /6]1F
SMA-2C-IT3 / 10| 2 [ 57 |\l /¢S 29 |\ g I ll }
SMA-2C-T3 / TN R 1 <3 Z2F . / /
SMA-2C-IT3/ 100411 83 f (6.3 || 22 ' / /
SMA-2C-IT3 / UHMETFENIEZEMEr 3. [ ¥ N2

10/9/2018 Port Gamble Ech SP WQ

Page 6 of 8



a6 ANALYSTS

10 DAY SOLID PHASE TEST DATA

CLIENT PROJECT SPECIES TEST START DATE TEST START DATE TEST END DATE
Anchor QEA Port Gamble Monitoring Eohaustorius estuarius Port Gamble 090ct18 190ct18
JOB NUMBER PROJECT MANAGER LABORATORY DILUTION WATER BATCH PROTOCOL
PG1123 Brian Hester Port Gamble / FSW100518.01 PSEP 1995
WATER QUALITY DATA
TEST CONDITIONS D.O;gl"qglL) TE1|\gPt(;’C) SALI;QBI'I;YZ(ppt) pH (gl"! gnitS)
D.0. TEMP SALINITY pH TECH. Date

SAMPLE ID A R Fneter]  mgiL |meter °c meter ppt meter unit
SMA-2C-IT6 / ol118f 63 8] 1$.% 27 | 9] 80 Ml Wl /18
SMA-2C-IT6 / o2 || 93 || Y 27 B.0 L
SMA-2C-IT6 / ols a.1 iS2 217 go
SMA-2C-IT6 / 0| 4 8.1 S Y 17 8.0
SMA-2C-IT6 / ols| “] 81 U IS T K % Y1 8.0 v o
SMA-2C-IT6 / sl g | % 4 g 5.5 | § 77 |9 1% s 010
SMA-2C-IT6 / 2|sef § | D¢ 4| 1SF S]] X 2| 74 s /i
SMA-2C-IT6 sl | 54 1ol 150181 28 lel 78 | & (o/12
SMA-2C-IT6 / 4 |surf B.S 8 153 8 21V6 ¢ @.0 oz lo/(z
SMA-2C-1T6 / slsel 8| 55 (5] 12 (¢] 2y |¢] so W2 (o 1¢
SMA-2C-IT6 / 6lsurl | %5 3 5.2 |8 27 € g0 S\ ‘0}l6
SMA-2C-IT6 / Tisel g1 Y4 1Y B2 %] 27 %] g0 W 10/1¢
SMA-2C-IT6 / glsurl 1 K., [€] 1.2 |¥ 21 < pge P 1o /17
SMA-2C-IT6 / olsul 1 Bhu |8 SA O] 27 |8 8.0 0~ 19/(4
SMA-2C-IT6 / o141 3 Y53 3 21 |3l s.1 - (¢)it
SMA-2C-IT6 / 0] 2| 4.2 r 1$.3 | | 72 \ g ( f
SMA-2C-IT6 / 10! 2 \‘ 3.2 IL iSY il 2% | 3.0 [
SMA-2C-IT6 / o« 1] 9.2 [ 1] 1S¢ 17 g.[ /
SMA-2C-IT6 / 10| 5| .7 N o 2¢ |J| ¢ Yy v

10/9/2018 Port Gamble Eoh SP WQ

Page 70f 8



10 DAY SOLID PHASE TEST DATA

10/9/2018 Port Gamble Eoh SP WQ

[H&RIANALYSTS
CLIENT PROJECT SPECIES TEST START DATE TEST START DATE TEST END DATE
Anchor QEA Port Gamble Monitoring Eohaustorius estuarius Port Gamble 090ct18 180ct18
JOB NUMBER PROJECT MANAGER LABORATORY DILUTION WATER BATCH PROTOCOL
PG1123 Brian Hester Port Gamble / FSW100518.01 PSEP 1995
V
TEST CONDITIONS D.O;gr’l:g/L) TE1M5Pi(1°C) SAleNalTin(ppt) pH (gl‘i gnits)

SAWPLE D ol T TR o - o B~y R o -
SMA-2C-IT9 / o 1|8 By 1S.2 |6 28 18 g.0 Mi o4 /18
SMA-2C-IT9 / 0|2 8.y €. 28 B.o
SMA-2C-IT9 / 03 8 \$.% 1% 8.0
SMA-2C-IT9 / 0|4 8.2 1S % 1% )

SMA-2C-IT9/ o|s| | ¢4 ! 1S5 v 8 <1 8.0 * -
SMA-2C-IT9/ 1 |Surr| & .5 ¥ 5.2 15 28 3 1. % Wy 10)) 6
SMA-2C-IT9/ 2 |surl 3 9.2 1 1s.4 1% 29 8 .0 i@y o/,
SMA-2C-IT9 / sile | 5.0 13l 155181 o9 zl 7% e (/12
SMA-2C-IT9 / 4 |surf § €. b (S G 29 B 19 Mw (o//g
SMA-2C-IT9 / slsurl Y| & §1 152 |[&] 29 <l g0 ME o 7,»{
SMA-2C-IT9 / slsurf S 1 9.0 % 15313 2% g|9%879 £ 015
SMA-2C-IT9 / 7|l QL 5.1 <l 152 | ¢ 1LY ¢ <.0 N \O[KP
SMA-2C-IT9/ glsurl Q1 Sy gl w2 |9 ¥ g 1.9 N lofi7
SMA-2C-IT9 / 9 [sur G B.C 8] v\ |8 28 |4 6.0 Jo o148
SMA-2C-IT9 / 101|¢& g% 1% |< ulgl 7¢ |<€l «o Vi /‘%//7
SMA-2C-IT9 / w0zl | g2 | NI ASNES I /
SMA-2C-IT9 / 10l 2t 77 (521 11 29 / Z.{ i ;’
SMA-2C-IT9 / 10041 g4 | 166 E 2.4 ; <.) / /
SMA-2C-IT9 / o/ s| V| 33 [v] /<2 [Y] 2¢ [ g0 N 4
O\ 10-91¢ 5

Page 8 of 8



Ammonia and Sulfide Analysis Record Page { of 1

Client/Project: Organism: - Test Duration (days):
J Anohis e e oo Le ¢ Eoh (days) |
PREW !/ FINAL OTHER (circle one) DAY of TEST: _{)
OVERLYING (OVy / P WATER (PW) (circle one) / Comments:
Calibration Standards Temperature o
Date: Temperature: Sample temperature ShOUl.d be within +1°C of .
standards temperature at time and date of analysis.
fa[18 Ub"C
!‘ Dateof | A i Date of Sample | Measured Cale-
Sample ID or | Conc. ae o TUMOTNA | N feter #/ ate o Sample Sal | DAMPIC | MCBSHIEE | \rulti- | ulated
Description | or Re Samp 1 g and Value Temp (°C) Readilr‘lg and | Preserved | pH (ppt) Volume Sulf. lier | Sulf.
p 3 Initials (mg/L) P Initials (Y/N) PP (mL) | (mgL) | P (mg/L)
oV 0 swr_| lofafig oe 0.00 |10 [222]|wa[@ me | N 10 ND | L | ND
1 | Cheg-10 i 0.969 / 0.00L 0.00h
e 0.,75 / ND - ND
g 16- (T2 0.152 / \
) 0.279 | ' l }
U 113 0:299 / b-012 6.0l%
U 1T 0. 00 / ND ND
VoY 114 g <4 Jd-00 N L < / ~ ND w L
2@
) Swr |l e | 0-00 FA 28] © —>
¢ Chte- 10 Q 41 F8129 | O—vp——] a
e ~ ® >
Wit 18112 0 _—
16113 0 —
U3 )
ATy 0 — 1>
Vacm | % < .53 34a[728] © f—F—+>

@h\sw@\ﬁu\k oW R Malgsis, Mg tola. fwe ) el




oV

-

Ammonia and Sulfide Analysis Record

Page \ of !

Client/Project:

Aackor [Port Gamble

Organism:

AN

Test Duration (days):

(o

PRETEST

(4

DAY of TEST: _|¢

/ INITIAL / (FINAL / OTHER (circle one)
OREWATER (PW) (circle one) / Comments:

Calibration Standards Temperature

Date: Temperature: Sample temperature shoul_d be within +1°C of ‘
standards temperature at time and date of analysis.
lofia [1¥ 2.5 U
Dateof | Ammonia Date of Sample | Measured Cale-
Sample ID or | Conc. | ¢ arco MMOMA | N eter #/ atc o Sample Sal | Damipie | WICASUTER |y riti- | ulated
Description | or Re amp} g and Value Temp (°C) Read.lr}g and | Preserved | pH (ppt) Volume Sulf. lier Sulf.
P P Initials (mg/L) P Initials (Y/N) P (mL) (mg/L) | P (me/L)
o Suer | lold 8 Qo Ttl22| leha| N N 1o o) | o
CARL- 20 .21 2e 1 \ 0.004| | [O-C0Y
CR-21 .ot Jdo.y \ ND ND
Sma 1h-M 0.0 2¢.% \ Nb ND
13 -4T% G.o 30.% N\ O O
2-1T% 0.0 20.4 \ ND ND
2C- 1Tl \, Q-0 70.4 , \ L O ND
21T v 8.3 o4 V Y v ND vV 1 MD
g — =
ARR-20 |ourec (ol e | .89 1t [2\Ul1eha & N [TLeT | 2% co2y | 5 lo.ay
CR-3t (o-le0 Jo-3" T oA @ >
onp (B T2 (@ — — E—
i$H1TH \2
A-\1% (2 >
1Tl [@H R —— s e
ac - (13 [P £ / : : >

(O wlha L 20.%

@ TeerlSied Oclurve



ORGANISM RECEIPT L.LOG

Date:
NI

Time: Batch No.

1230 NWa |00¢ |8

Organism:

Tolg

Source / Supplier:

N oviawe S+ Annphipe d

No. Ordered:

1410

No. Received: Source Batch:
Collection date, hatch date, efc.):

[&“0 AN Collac-l@d [0(0’7//l8

émoO(X

Condition of Organisms:

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

J- Cpamn

Shipper:

B of L (Tracking No.)

Ced © ) 3861
ked Ex LS U2 quio
Condition of Container: Received By:
Goud Ju
- DO T Cond. or H Tect
. .0. emp. Sal. P N ech,
comainer | iy | (o) | ook (Units) | #Pead | % Dead™ | ot
: Units)
\ % |36 ¥ — | U
*if >10% contact lab manager —
Notes:
X @/C\/(/\ D\/\é ‘
7/27/15 Organism Receipt Log v1.1

Page | of



Northwest Amphipod
3814 Yaquina Bay Rd., P.O. Box 542, Newport, OR 97365
Tel: 541-867-7225, nwamphipod@gmail.com

SUBJECT: Animal Collection Data Sheet (shipping)

SOLD TO: EcoAnalysts
4770 NE View Dr.
P.O. Box 216
Port Gamble WA 98364

FedEx# 1817-5747-7

Brian Hester/Collin Ray/Hillary Eicholer
360.297.6040
Julia Baum
360.509.4141

P.O. # PGL

DATE OF SHIPMENT: 10-3-18

ANIMAL HISTORY
Species Age/Size Number Shipped
Eohaustorius estuarius 3-5Smm 1910 + 10%

WATER QUALITY AT TIME OF SHIPMENT

Temperature (°C): /.| pH: X. QO

Salinity (ppt): 35-¢» | D.O.(mgl): ¥, o

Other:

PACKAGED BY: 575

DATE: 4

FIELD COLLECTION/CULTURE NOTES

Collected 10-2-18 from Yaquina Bay, OR.

Held at 15°C in aerated water.

Interstitial WQ: Temp: 11.0°C, Salinity 34.5 ppt; salinity adjusted ~5 ppt up or down as needed.

ADDITIONAL COMMENTS

4-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.




MAINTENANCE LOG FOR CULTURES

ORGANISM: __ £ 0
LOCATION: ___1%an §
Batch Number:  NWA L0 OCH@ Date Received: |0 [0(_\,/\8 Initial # of Organisms: | 4 (0
Organisms
Date Aiﬂelzcli\/l L%b D.O. -'; ap pH C:;%e sgg;;; #Mort | % Mort* | Init. Comments
Al (YIN)
w[o§ | —— 1 | Y alleS e [ AN S 41¢ J -
L T T [ 3alleu[22 [3a ] L ! 9 T
/o | =11 | 174 |pq |32 | 82| Y Y o 7
U 17z l1gnolz2z|gc| Y T | 4 1
o+ |- IX| | | ZF W32 |79 Y ~/ [\ gH
v X1 2 29[l |=a [8o | Y | ¥V 15 v
/¢ | 1~ | 15 [ w230 | 1] N Y (] G
L T—1T71 119 [ W23 | %0 ]| N Y 4 B
10[62 | ——] | 80| 1Sb]l 30 ] 3a] N o i — VS
Vi1 2 [ 611551 | 8o] b [ —— L

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

4/3/17

Culture Maintenance Log v1.2




CETIS QC Piot Report Date: 22 Oct-18 16:14 (1 of 1)
Reference Toxicant 96-h Acute Survival Test All Matching Labs
Test Type: Survival Organism: Eohaustorius estuarius (Amphipod) Material: Total Ammonia
Protocol: EPA/600/R-94/025 (1994) Endpoint: Proportion Survived Source: Reference Toxicant-REF

350

300+

EC50-mg/L Total Ammeonia

50

Reference Toxicant 96-h Acute Survival Test

I A e N L
& > & ) & & & o) s o & [ A FS 5 & oy r B & 5
o 2 o & 3 3 =z & < 2 2 & & £ 2 & & & |2 2 O
e ¥ ¢ K & ®§ 8 5 8 g8 2 § 8 g & 5 5 |8 & 3
Mean: 148 Count: 20 -1s Warning Limit: 107 -2s Action Limif: 77.42
Sigma: n/a Cv: 33.20% +1s Warning Limit: 204.5 +2s Action Limit: 282.7
Quality Control Data
Point Year Month Day Time QC Data Delta Sigma Warning Action TestID Analysis ID | aboratory
1 2014 Sep 15 1510 1063  -4162  -1.02 ¢) 07-1282-2061 01-5984-9612 ENVIRON
2 Nov 14 1425 168 20.03 0.392 09-0717-5355 19-7840-9499 ENVIRON
3 Dec 10 1550 168.3 20.34 0.3977 19-3485-9112  05-9978-3434 [ENVIRON
4 2015 Feb 27 12:35 108.8 -39.17 -0.9496 19-3876-5860 21-0291-4043 [ENVIRON
5 Jun 26 13:20 197.1 49.12 0.8853 00-5720-1886  11-7391-9309 ENVIRON
6 Sep 25 17:30 157.8 9.849 0.199 05-7835-3625 14-8488-2762 ENVIRON
7 Nov 6 16:30 240.8 92.85 1.504 (+) 07-0462-4762  05-5994-4603 ENVIRON
8 Dec 7 15158 18041 3211 0.6066 18-5380-2632 01-5604-1684 ENVIRON
9 2016 Apr 8 1440 1783 30.36 0.5764 20-3339-4511  20-5786-8614 ENVIRON
10 Aug 16:55 155 7.067 0.1441 15-5854-7986 14-0317-8212 [ENVIRON
11 19 14:25 177 28.99 0.5526 10-0746-9736 13-2092-5186 [ENVIRON
12 Sep 2 16:25 802 -67.76 -1.891 (=) 06-2389-4542 16-8119-8926 [ENVIRON
13 30 1500 1526 4.68 0.09616 16-2341-4864 11-2277-7148 [ENVIRON
14 2017 May 26 13:00 97.99 -49.98 -1.273 (-) 06-2743-8362 04-6967-6524 IEcoAnalysts
15 Jut 28 14:20 196.9 48.89 0.8816 14-8451-4586  00-9100-0373 [EcoAnalysts
16 Sep 1 15:45 100.5 -47.5 -1.196 ) 02-8963-0820 06-1020-6763 KEcoAnalysts
17 Dec 31 1547 2203 72.34 1.229 (+) 09-7306-1854 08-4856-6308 IEcoAnalysts
18 2018 Feb 23 13:35 1443 -3.65 -0.07714 21-0530-3984 12-8139-0101 EcoAnalysts
19 Mar 2 11:45 83.01 -64.95 -1.785 ) 11-4485-4691  17-1248-6929 [coAnalysts
20 Aug 24 1555 186.5 38.58 0.7155 16-5739-3244  17-2559-2384 [EcoAnalysts
21 Oct 9 15:00 189.1 / 41.18 0.7582 20-4720-6933  11-3401-1593 [EcoAnalysts
U oo
006-469-472-7 CETIS™ v1.94.3 Analyst: QA:




CETIS QC Plot Report Date: 22 Oct-18 16:15 (1 of 1)
Reference Toxicant 96-h Acute Survival Test All Matching Labs
Test Type: Survival Organism: Eohaustorius estuarius (Amphipod) Material: Total Ammpnia
Protocol: EPA/600/R-94/025 (1994) Enclpoint: Proportion Survived Source: Reference [Toxicant-REF

Reference Toxicant 96-h Acute Survival Test

300+
250 -
+2s
@ 200
5
=
€
<
ol
E +1s
3’
E
Y] Mean
e}
Z
-1s
-2s
I R L N
2 ¥ ¢ & 8 ® 8 5 & 3 2 8 8 g Y 5 5 &|8 § 8
Mean: 75.57 Count: 20 -1s Warning Limit: 44.4 -2s Action Limif: 26.08
Sigma: n/a Cv: 57.20% +1s Warning Limit: 128.6 +2s Action Limif: 219
Quality Control Data
Point Year Month Day Time QC Data Delta Sigma Warning Action TestiD Analysis ID  Laboratory
1 2014 Sep 15 15110 50.5 -25.07 -0.7577 07-1282-2061 16-3885-0935 ENVIRON
2 Nov 14 14:25 114 38.43 0.7731 09-0717-5355 07-0500-8008 ENVIRON
3 Dec 10 1550 59.4 -16.17 -0.4525 19-3485-9112  07-0579-1018 ENVIRON
4 2015 Feb 27 12:35 293 -46.27 -1.781 ) 19-3876-5860 19-7961-3594 ENVIRON
5 Jun 26 13:20 132 56.43 1.049 (+ 00-5720-1886 15-3704-4199 ENVIRON
6 Sep 25 17:30 117 41.43 0.8219 05-7835-3625 21-0939-3919 ENVIRON
7 Nov 6 15:30 165 89.43 1.468 (+) 07-0462-4762  19-7906-3673 ENVIRON
8 Dec 7 1558 138 62.43 1.132 (+) 18-5380-2632 00-7335-5231 ENVIRON
9 2016 Apr 8 1440 852 9.634 0.2256 20-3339-4511  16-7438-0764 ENVIRON
10 Aug 3 16:55 98 22.43 0.4888 15-5854-7986  05-8855-9934 ENVIRON
11 19 14:25 76.9 1.334 0.03291 10-0746-9736  12-8850-4495 ENVIRON
12 Sep 16:25 54.1 -21.47 -0.6282 06-2389-4542  18-8647-7799 ENVIRON
13 30 15:00 63.2 -12.57 -0.336 16-2341-4864 17-9345-6065 ENVIRON
14 2017 May 26 13:.00 26.6 -48.97 -1.963 -) 06-2743-8362 12-3565-7845 EcoAnalysts
15 Jul 28 14:20 151 75.43 1.302 (+) 14-8451-4586 09-8418-8824 EcoAnalysts
16 Sep 1 1545 865 10.93 0.2541 02-8963-0820 17-0422-4621 EcoAnalysts
17 Dec 31 1547 836 8.034 0.19 09-7306-1854 06-1883-5465 EcoAnalysts
18 2018 Feb 23 13:35 69.7 -5.866 -0.1519 21-0530-3984 16-8514-1800 EcoAnalysts
19 Mar 2 11:45 312 -44.37 -1.663 ) 11-4485-4691  15-7110-1336 EcoAnalysts
20 Aug 24 15155 756 0.03449  0.0008578 16-5739-3244  15-9917-9528 EcoAnalysts
21 Oct 9 1500 1 34/ 58.43 1.077 (+) 20-4720-6933 14-7074-1873 [EcoAnalysts
006-469-472-7 CETIS™ v1.9.4.3 Analyst: J\/ QA: mﬂﬁ)




CETIS QC Plot Report Date: 22 Oct-18 16:20 (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) Enclpoint: Proportion Survived Source: Reference [Foxicant-REF

Reference Toxicant 96-h Acute Survival Test

3.0

+2s

EC50-mg/L Unionized Ammonia

0.0 T T ; T 7 7 T T i ] T T T T T | T T T ]
pus hu 3 s e 2 & 2 £ e e @ e = = & - e 2 2 &
€ ¢ ¥ ¢ & & 8 5 8 8 2 8 8 g v 5 &5 & |8 &z 8
Mean: 1.338 Count: 20 -1s Warning Limit: 0.9263 -2s Action Limi{: 0.6412
Sigma: nl/a Cv: 38.10% +1s Warning Limit:  1.933 +2s Action Limif: 2.792
Quality Control Data
Point Year Month Day Time QC Data Delta Sigma Warning Action TestiD Analysis ID _aboratory
1 2014 Aug 26 1545 1.087  -0.251 -0.5648 16-9917-4183  13-7453-5343 ENVIRON
2 Sep 16 15:10 0.6543 -0.68637 -1.945 ) 04-2286-3837 03-1229-8693 ENVIRON
3 Nov 14 1425 1.119 -0.2189 -0.4857 07-5753-6828 00-1415-6148 ENVIRON
4 Dec 10 1550 1.441 0.1025 0.2008 04-0714-3304 08-0742-5225 ENVIRON
5 2015 Feb 27 12:35 0.8668 -0.4712  -1.18 (=) 10-1977-7129  06-3048-0232 ENVIRON
6 Sep 25 17:30 1.361 0.02276  0.04586 00-7510-8480 16-9779-9851 ENVIRON
7 Nov 6 15:30 1.605 0.2673 0.4952 14-1974-2437  14-7486-0204 ENVIRON
8 Dec 7 1558 1.807 0.4686 0.8163 12-1918-7694  00-1085-2209 ENVIRON
9 2016 Apr 8 1440 1512 0.1736 0.3318 17-7738-6530 02-5159-2977 ENVIRON
10 Aug 16:55 1.775 0.4365 0.7677 15-5470-2613  20-0153-1348 ENVIRON
11 19 14:25 1.264 -0.07434 -0.1554 11-7594-3529  18-2266-1841 ENVIRON
12 Sep 2 16:25 0.5558 -0.7822  .2.389 (-) (-) 20-2236-1025 01-7459-0032 ENVIRON
13 30 15:00 1.885 0.5468 0.9316 12-0597-8760 12-1436-9613 ENVIRON
14 2017 May 26 13:00 1.101 -0.2374 -0.5312 15-8049-8093 00-1911-6893 EcoAnalysts
15 Jul 28 14:20 2103 0.7648 1.229 (+) 11-4327-6237 03-7130-7368 EcoAnalysts
16 Sep 1 15:45 1.407 0.06921 0.1371 18-6405-8290 (07-0280-8863 kEcoAnalysts
17 Dec 31 1547 2.466 1.128 1.662 (+) 16-6781-4604  13-3844-2137 [EcoAnalysts
18 2018 Feb 23 13:35 1.361 0.0228 0.04594 00-2027-3508 17-9124-7622 [EcoAnalysts
19 Mar 2 11:45 1.301 -0.03713  -0.07651 02-5827-5523  13-4470-6509 [EcoAnalysts
20 Aug 24 1555 1.708 0.3702 0.664 17-5739-4878  03-7944-2577 EcoAnalysts
21 Oct 9 1500 Q9139 -0.4241 -1.036 =) 17-3069-9320 16-8151-1630 [EcoAnalysts
006-469-472-7 CETIS™ v1.9.4.3 Analyst; QA__ V)




CETIS QC Plot Report Date: 22 Oct-18 16:20 (1 of 1)
Reference Toxicant 96-h Acute Survival Test All Matching Labs
Test Type: Survival Organism: Echausterius estuarius (Amphipod) Material: Unionized Ammonia

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

3.0

2.5+

NOEL-mg/L Unionized Ammonia

Reference Toxicant 96-h Acute Survival Test

+1s

R L S S S S I S S
e ¥ 2 & & ® 8 5 8 g 2 8§ 38 g ~ 5§ 5 R |8& & 8
Mean: 0.9286 Count: 20 -1s Warning Limit: 0.5705 -2s Action Limit: 0.3505
Sigma: n/a Cv: 51.80% +1s Warning Limit: 1.512 +2s Action Limit: 2.46

Quality Control Data

Point Year Month Day Time QC Data Delta Sigma Warning Action TestID Analysis ID  |Laboratory
N 2014 Sep 15 15110 0497  -04316 -1.283 ) 04-2286-3837 01-4675-9354 [ENVIRON

2 Nov 14 14:25 0.881 -0.04763 -0.1081 07-5753-6828 01-5478-5022 |[ENVIRON

3 Dec 10 15:50 0.943 0.01437  0.03153 04-0714-3304 12-5251-7122 [ENVIRON

4 2015 Feb 27 12:35 0.334 -0.5946 -2.099 ) () 10-1977-7129 04-0485-4050 |[ENVIRON

5 Jun 26 13:20 1.578 0.6494 1.088 (+) 13-7504-6588 11-4090-1553 [ENVIRON

6 Sep 25 17:30 1.111 0.1824 0.368 00-7510-8480 05-3466-1859 |[ENVIRON

7 Nov 6 1530 1.22 0.2914 0.5601 14-1974-2437 10-4251-0205 [ENVIRON

8 Dec 7 1558 1.733 0.8044 1.281 (+) 12-1918-7694 05-5204-9536 [ENVIRON

9 2016 Apr 8 14:40 0918 -0.01063 -0.02362 17-7738-6530 07-6987-7357 [ENVIRON

10 Aug 16:55 1.404 0.4754 0.8485 15-5470-2613  11-2111-0216 [ENVIRON

1" 19 1425 0.919 -0.009625 -0.02139 11-7594-3529 06-9525-3086 [ENVIRON

12 Sep 2 16225 0415 -0.5136 -1.653 ) 20-2236-1025 20-1525-6837 |[ENVIRON

13 30 15:00 0.967 0.03837  0.08311 12-0597-8760 06-8089-0740 [ENVIRON

14 2017 May 26 13:00 0.445 -0.4336 -1.51 ) 15-8049-8093  18-0229-5291 |[EcoAnalysts

15 Jui 28 14:20 1.738 0.8094 1.287 (+) 11-4327-6237 11-4496-1419 |EcoAnalysts

16 Sep 1 15:45 1.334 0.4054 0.7435 18-6405-8290 16-4129-3608 |[EcoAnalysts

17 Dec 31 15147 1626 0.6974 1.15 (+) 16-6781-4604 02-2467-9837 |EcoAnalysts

18 2018 Feb 23 13:35 0.825 -0.1036 -0.2429 00-2027-3508 11-7925-6381 |EcoAnalysts

19 Mar 2 11:45 0.703 -0.2256 -0.5713 02-5827-5523 14-9941-7186 |EcoAnalysts

20 Aug 24 15655 0.962 0.03337  0.07247 17-5739-4878  10-4999-0518 |[EcoAnalysts

21 Oct 9 15:00 0.74 -0.1386 -0.466 17-3069-9320 05-9114-6332 |[EcoAnalysts

006-469-472-7

CETIS™v1.943

Analyst:
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CETIS summary Report Report Date: 22 Oct-18 16:14 (p 1 of 1)
Test Code/ID: 7A05E615 / 20-4720-6933
Reference Toxicant 96-h Acute Survival Test EcoAnalysts
Batch ID: 16-5970-2885 Test Type:  Survival Analyst:
Start Date: 09 Oct-18 15:00 Protocol: EPA/600/R-94/025 (1994) Diluent: Laboratory Seawater
Ending Date: 713 Oct-18 13:50 Species: “Eohaustorius estuarius Brine: Not Applicable
Test Length: 95h Taxon: Malacostraca Source: Northwestern Aquatic Scien{'Age
Sample ID:  11-5195-8884 Code: 44A97F64 Project: Reference Tpxicant QM
Sample Date: 15 May-17 Material:  Total Ammonia Source: Reference Tpxicant '
Receipt Date: -15 May-17 CAS (PC): Station: -p170515.11(
Sample Age: 512d 15h Client: Internal Lab
Muitipie Comparison Summary
Analysis ID Endpoint Comparison Method v NOEL LOEL TOEL TU PMSD S
14-7074-1873 Proportion Survived Steel Many-One Rank Sum Test V134 276 192.3 24.6% 1
Point Estimate Summary
Analysis ID  Endpoint Point Estimate Method v Level mg/L 95% LCL 95% UCL TU S
11-3401-1593 Proportion Survived Spearman-Karber EC50 +7189.1 166.3 2151 1
Proportion Survived Summary
Conc-mg/L Code Count Mean 95% LCL 95% UCL Min Max StdErr StdDev CV% %Effect
0 D 4 0.9000 0.5818 1.0000 0.6000 1.0000 0.1000 0.2000 22.22%  0.00%
17.1 4 1.0000 1.0000 1.0000 1.0000 1.0000 0.0000 0.0000 0.00% -11.11%
34.8 4 0.8500 04712 1.0000 0.5000 1.0000 0.1190 0.2380 28.01%  5.56%
69 4 0.9500 0.7909 1.0000 0.8000 1.0000 0.0500 0.1000 10.53% -5.56%
134 4 0.8500 0.7581 0.9419 0.8000 0.9000 0.0289 0.0577 6.79% 5.56%
276 4 0.1750 0.0227 0.3273 0.1000 0.3000 0.0479 0.0957 5471%  80.56%
541 4 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 Rep 4
0 D 1.0000 1.0000 0.6000 1.0000
171 1.0000 1.0000 1.0000 1.0000
34.8 1.0000 0.5000 1.0000 0.9000
69 0.8000 1.0000 1.0000 1.0000
134 0.8000 0.8000 0.9000 0.9000
276 0.3000 0.1000 0.1000 0.2000
541 0.0000 0.0000 0.0000 0.0000
Proportion Survived Binomials
Conc-mg/L. Code Rep 1 Rep 2 Rep 3 Rep 4
0 D 10/10 10/10 6/10 10/10
171 10/10 10/10 10/10 10/10
34.8 10/10 5/10 10/10 9/10
69 8/10 10/10 10/10 10/10
134 8/10 8/10 9/10 9/10
276 3/10 1710 110 2/10
541 0/10 0/10 0/10 0/10
JVv Upfv
006-469-472-7 CETIS™ v1.9.4.3 Analyst: QA:_ Yl -




CETIS Test Data Worksheet Report Date: 22 Oct-18 16:14 (p 1 of 2)
Test Code/ID: 7A05E615 | 20-4720-6933
Reference Toxicant 96-h Acute Survival Test EcoAnalysts
Start Date: 09 Oct-18 15:00 Species: Echaustorius estuarius Sample Code: 44A97F64
End Date: <13 Oct-18 13:50 Protocol: EPA/600/R-94/025 (1994) Sample Source: Reference Toxicant
Sample Date: 15 May-17 Material: Total Ammonia Sample Station: p170515.110
Conc-mg/L  Code Rep Pos | #Exposed . # Survived Notes
_ o D 1 1 10 10 _
r'd
0D 2 12 10 10 -
o D 3 21 0 6
0 D 4 27 10 10
171 114 10 - 10 ,
174 2 20 10 10 .
171 3N 0 10,
171 4 25 10 10 <
7 348 1 15 10 10 .
348 2 3 10 5
348 317 10 = 10 .
348 410 10 9
69 14 10 8 _
e : : [ :
69 2 18 10 10
69 3 8 10 = 10 ,
69 4 26 0 10 .
s 134 17 10 8
i e
134 2 g 10 8
134 3 24 0 9
134 4 28 10 9 -
. 276 119 10 3
: b
276 2 22 10 1
278 3 2 0 1
276 4 23 10 2
: A
VRS

006-469-472-7 CETIS™ v1.9.43

Analyst_J >~ QA:_\t 7




CETIS Test Data Worksheet

Report Date:
Test Code/ID:

22 Oct-18 16:14 (p 2 of 2)
7A05E615 / 20-4720-6933

Conc-mg/l.  Code Rep Pos | #Exposed = # Survived ; Notes
o M 1 6 10 0~
541 2 13 10 0 .
541 3 16 10 o,
541 4 5 10 0 P

006-469-472-7

CETIS™ v1.9.4.3

Analyst:

I ¥ )
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CETIS summary Report Report Date: 22 Oct-18 16:20 (p 1 of 1)
Test Code/ID: 67286038 / 17-3069-9320

Reference Toxicant 96-h Acute Survival Test EcoAnalysts
Batch ID: 02-7500-5202 Test Type: Survival Analyst:

Start Date: 09 Oct-18 15:00 Protocol: /EPA/SOO/R~94/025 (1994) Diluent: Laboratory [Seawater

Ending Date:”13 Oct-18 13:50 Species:  Eohaustorius estuarius Brine: Not Applicgble P )
Test Length: 95h Taxon: Malacostraca Source: Northwestern Aquatic Scien@ge: k
Sample ID:  10-5025-6844 Code: 3E99A5CC Project: Reference [Toxicant / k “\’L
Sample Date: 15 May-17 Material:  Unionized Ammonia Source:  Reference [loxicant

Receipt Date: 15 May-17 CAS (PC): Station:  p170515.1{0

Sample Age: 512d 15h Client: Internal Lab

Muitiple Comparison Summary

Analysis ID Endpoint Comparison Method v NOEL LOEL TOEL TU PMSD S
05-9114-6332 Proportion Survived Steel Many-One Rank Sum Test {074 +1.221 0.9505 246% 1
Point Estimate Summary

Analysis ID  Endpoint Point Estimate Method v Level mg/L 95% LCL 95% UCL TU S
16-8151-1630 Proportion Survived Spearman-Karber EC50 0.9139_ 0.8403 0.994 1
Proportion Survived Summary

Conc-mg/L Code Count Mean 95% LCL 95% UCL WMin Max StdErr StdDev CV% %Effect
0 D 4 0.9000 0.5818 1.0000 0.6000 1.0000 0.1000 0.2000 22.22%  0.00%
0.141 4 1.0000 1.0000 1.0000 1.0000 1.0000 0.0000 0.0000 0.00% -11.11%
0.288 4 0.8500 0.4712 1.0000 0.5000 1.0000 0.1190 0.2380 28.01% 5.56%
0.475 4 0.9500 0.7909 1.0000 0.8000 1.0000 0.0500 0.1000 10.53%  -5.56%
0.74 4 0.8500 0.7581 0.9419 0.8000 0.9000 0.0289 0.0577 6.79% 5.56%
1.221 4 0.1750 0.0227 0.3273 0.1000 0.3000 0.0479 0.0957 54.71%  80.56%
1.535 4 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 Rep 4

0 b 1.0000 1.0000 0.6000 1.0000

0.141 1.0000 1.0000 1.0000 1.0000

0.288 1.0000 0.5000 1.0000 0.9000

0.475 0.8000 1.0000 1.0000 1.0000

0.74 0.8000 0.8000 0.9000 0.9000

1.221 0.3000 0.1000 0.1000 0.2000

1.535 0.0000 0.0000 0.0000 0.0000

Proportion Survived Binomials

Conc-mg/L Code Rep 1 Rep 2 Rep 3 Rep 4

0 b 10/10 10/10 6/10 10/10

0.141 10/10 10/10 10/10 10/10

0.288 10/10 5M10 10/10 9/10

0.475 8/10 10/10 10/10 10/10

0.74 8/10 8/10 9/10 910

1.221 3/10 110 1710 2/10

1.535 0/10 0/10 0/10 0/10

AS .

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




Un-ionized Ammonia Calculator

CLIENT: Various Date of Test: |October 9, 2018
PROJECT. [PG1123, PG1214 Test Type: Eohaustorius estuarius
COMMENTS:

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

Sample

Mod NH3T (mg/l}

salinity (ppt}

pH temp (C)

temp (K) i-factor

Mo

d

NH3U (mg/L)

Target i Sam

CoAsual

Rk

o

29726 |/ 93083

#VALUE!

integer: i-factor
1 9.26
9.27
9.28
9.29
9.30
9.32
9.33
9.34

‘(D\IO'IUIA(»)N

Exarple &

SR

b

8

S 27846 | 9.2750

©.0.008

137

286.86 9.3270

15.6

17.1

13.9

287.06 9.3270

0.141

31.2

34.8

287,16 9.3270

0.288

62.5

69

7.6 140
7

14.6

287,76 9.3270

0.475

125

134

wln b ww

47

287.86 9.3270

0.740

250

276

I

14.8

287.96 9.3270

1.221

QO ~N O O DWW RN -

500

541

[

SN

150

288.16 9.3270

1.535

(2 ton

P G
bW N2 O O

-
[e2)

17




CETIS Test Data Worksheet Report Date: 22 Oct-18 16:20 (p 1 of 2)
Test Code/ID: 67286038 / 17-3069-9320
Reference Toxicant 96-h Acute Survival Test EcoAnalysts
Start Date: 09 Oct-18 15:00 Species: Eohaustorius estuarius Sample Code: 3E99A5CC
End Date: 13 Oct-18 13:50 Protocol: EPA/600/R-94/025 (1994) Sample Source: Reference Toxicant
Sample Date: 15 May-17 Material: Unionized Ammonia Sample Station: p170515.110
Conc-mgiL jCodei Rep Pos | #Exposed # Survived o , - » , ~ Notes
o D 1 7 10 10
0o D 2 4 10 10
0 D 3 25 10 6
0 D 4 20 0 10
0.141 12 0 10 .
0141 2 23 10 10
0141 3 14 10 10
0141 4 19 10 10
0.288- 116 10 10 .
0.288 2 28 10 5 .
0.288 317 10 10 .
0288 4 9 10 9 -
0475 1 22 0 8 ,
0.475 2 10 10 10 .
0.475 3 5 10 10 )
0.475 4 18 10 10
0.74 1 24 1 8 -
074 2 6 10 8
074 3 8 0 9 _
074 4 26 10 9 -
1221 11 1 3
1.221 L2 27 10 1 :
1221 3 13 01,
1221 a1 10 2,

006-469-472-7 CETIS™v1.9.4.3

Analyst:

Jv

QA__\j\9




CETIS Test Data Worksheet

Report Date:
Test Code/iD:

22 Oct-18 16:20 (p 2 of 2)
67286038 / 17-3069-9320

Conc-mg/L  Code , Rep | Pos | # Exposed = # Survived .
1.535~ 1 21 10 0
1.535 2 3 10 0 .
1.535 3 12 10 o .
1.535 4 15 10 o

006-469-472-7

CETIS™ vi.9.4.3

Anaiyst:




Ammonia Reference Toxicant
Spiking Worksheet

Reference Toxicant ID: CPUUS (5 11O

Date Prepared: 10) /q“cg
Technician Initials: c’&

Amp/Eoh NH; RT

Assumptions in Model Date: 10/2/2018
Stock ammonia concentration is 10,000 mg/L = 10 mg/mL Measurement: 9,833
Test Solut|ons_ Volume of stock to reach desired
Measured Desired .
. . Volume concentration
Concentration Concentration
mg/L mg/L mL mL stock to increase
SALT WATER
Sy £00 3200 244.076
U 250 3200 122.038
134 125 3200 61.019
.0 62.5 3200 30.510
3U.9 31.2 3200 15.230
.\ 15.6 3200 7.615
0.00 0




Ecb ANALYSTS

Ammonia Reference Toxicant Test Water Quality Data Sheet

- [ e R Eohaustorius estuarius LABIo:’R;tho(R“;(amble PngTEo;oALmQMASTM 2006
Bpogione | Zimcsio
1L Plastic 800mL 090ct18 MY - Q0 130ct18 \3sD
WATER QUALITY DATA
~ L . DO(mgl) | TEMP(C) | SAL(pt) | pH [ AMMONIA o
TESTCOND;ITIOVNS . >80 15772 3219 Z7.83 TECHNICIAN ; — -
SAMPLE ID CONCENTRATI.ON DAY REP i TEMP; S i WQ TECH/ DATE Fawom Tech i .
0 [Stock|@ .0 G133 8 31 6 |F b Jo P9 |o|ooo|ad] - |
Ref. Tox.-ammonia 0 mg/L| 2 1T 1 (A% 1VE KSRy % 7% | wey Y,
a | 2 [0[35 8051 [P 3 [§ 36 meof|icpqdf o | |
0 [Stock[8 bl 8139 6 3 168 R I el | malao ]| | .
Ref.Tox.-ammonia | 156 mg/L| 2 1 1% 79 S ILLl g 3 g |97 WM’% T—
a | 218094 81S0/9 3 [ B[728 me sl ] | ;
0 |stock|® 3.0/ 81140 8 3 | 8 > biuc oo 34g]lav | | |
Ref.Tox.-ammonia | 31.2 mg/L] 2 119172 23 ) 997 s Y Lol b
4 2 |Dr ] Blise 1B 3l g 1719 ML th’S lo [26.5] OL o 1
0 [stock| 9133811460 318 s palwlero|sd | [ =
Ref. Tox.-ammonia 62.5 mg/lLj 2 T 18 7.1 €167 ¥ 1 2] @ 7.7 YTV STRL/N I
4 | 2 [Blr1 18wt 183 0] 2 mewisfio]|wrH .
0 [stock|g |3 7] G143 B 2118 [ 3 4de Voot S0 |
Ref. Tox.-ammonia 125 mg/L} 2 1 7) 1< ’8 H@Z 9 2 8 ; :“‘
4 | 21% 3,863 83 |9
0 |Stock|8 X316 146168 3¢ B
Ref. Tox.-ammonia 250 mg/L} 2 1 % /)/\ ? Il | 8 3( &
'BEERNEEIIIERNEE
05/11/15 () 16 10-9-18 Achol =134, 270 Eoh RT 10f 1




Ammonia Reference Toxicant Test Water Quality Data Sheet

&@] ANALYSTS
CLIENT PROJECT LABORATORY PROTOCOL
[ ] Eohaustorius estuarius Port Gamble |USEPA 1994 / ASTM 2006
TESTID LOT #: DILUTION PREP INITIALS:
P\roS1S 11D 2986(S [0
CHAMBER SIZE/TYPE EXPOSURE VOLUME TEST START DATE INITIALS TIME TEST END DATE TIME
1L Plastic 800mL oooctis | mlc, (¥ K00 130ct18 S\
WATER QUALITY DATA
TEST CONDITIONS | DO(mglL) | TEMP(C) | SAL(ppt) | pH TECHNICIAN | AMMONA
e ; >80 | 16+2 | 32+2 [ 77-83 | ] L
0 [Stock|8 .7 8 (.0 § 13 8 Al o g JOISHI[FI] |
Ref.Tox.-ammonia 500 mg/L 1 @ 4 - |
4 2 (9 — ) <)
W NY Soruining Gviimals, IV 10 ’lﬂ/ll&
05/11/15 Eoh RT 20f2



£

E A l o -~ | . . . h t
ANALYSTSmmonla ference Toxicant Test Water Qu- 'y Data Shee

SPECIES
Eohaustorius estuarius
CLIENT PROJEGT PROJECT MANAGER LABORATORY ] PROTOCOL
I B. Hester Port Gamble | USEPA 1994 / ASTM 2006

~ SURVIVAL & BEHAVIOR DATA

OBSERVATION KEY

N = Normal
LOE = I-.oss of equilibium DATE
Q= Qunscent opofic | tofulig |toliahe | rolele
NB = No body OReanmns | [FEsHiciaR TECHNICIAN TECHNICIAN TECHNICIAN
F = Floating on surface o
! > MLt L A
SAMPLE 1D Valuio?cl‘mifs REP f\l':j:\-;'BAELR #ALIVE: #4DEAD: OBS JQ#ALIVE: #DEAD: OBS | #ALIVE: #DEAD: OBS J#ALIVE: #DEAD 0BS
W0 Wy 0 Nllo o iy lloig IF lo @  |€
Ref.Tox.- Ammonia 0 mg/L 2 ...................... \0 0 /O 0 \ lo: © ;F ‘D @ N
2. o0 0.6 | llo o P b T 2w
4 00 Yoo ¢lloorFp @ v
A 0 Mllbio 4 llooaF lo @ IF
Ref.Tox.- Ammonia | 15.6 mg/L 2 .................. b0 IF (..o o ¢ \\; \O(D N
3 L 0. ®F Lo loioiN lo @
4 l\)O{\J/ooV\ooj\)lOQa‘
- Lig Wlwoio MYlioig \Eilo &N
Ref.Tox.- Ammonia | 31.2 mg/L 2 ~~~~~~~~ & O ol RO L z e 0 s > | \{Fv HvE
3 W 0.t o 261100 o) Ilo © W
: L 0 3Flb o Mlig e \FlT © 1F fis
Dol 0 NTe o 18lie o B8 1 e, fve
Ref.Tox.- Ammonia | 62.5 mglL 2l 0: 0 \L 0o iNllo. 0ia o @ N
‘ 3 IODQ/F/oo I“)\oo\\)\og_(bi
4 00 W 1Flio 0% 1o @ IF
ol 0 0 F|lwo 18fioc 0 3518 2 ¢
Ref.Tox.- Ammonia | 125 mgiL 2 .................. W0 wlq ] 2601 0 \QFQ 8 ‘5 tP
> 0.0 ®lwpio W [1o0he A 1 2F
4 0o ®|9 1 PlY% 01«2 DI
2l AL T 0 &5 4 gl% 2@
Ref. Tox.- Ammonia | 250 matl |l 15 Qs alYUNil Qo 3 i
soolatal7 260 gl 5 |
dL s a7 Az uielr ¥
© we. me 1013 OIE -Re 1ol 1>

05/11/15 Eoh RT 1 of 1



ANALYST mmon’ Reference Toxicant Test Water ¢ -lity Data Sheet

SPECIES

Eohaustorius estuarius

CLIENT PROJECT PROJECT MANAGER LABORATORY | |PROTOCOL
I I B. Hester Port Gamble | USEPA 1994 / ASTM 2006
SURVIVAL & BEHAVIOR DATA _
DAY 1 DAY'2 DAY 3 " Dava

OBSERVATION KEY ‘
N = Normal |
LOE = Loss of equilibium DATE DATE DATE
Q = Quinscent
DC = Discoloration \0“0!17( o //f j/ 4 \
NB = No body g{;g;‘\\m;a; RSN FEERRIEAR ERERIGIAR SRR
F = Floating on surface K

1% T e \\ \
CONC. INITIAL
SAMPLE 1D Value ] units || NumBER [FALIVET #DEADT OBS | #ALWVET #DEAD | OBS | FALIVEWDEAD OBS J7ALWE 7DEAD] OBS

Ref.Tox.- Ammonia

500 mg/L

05/11/15

Eoh RT

20f2



2. Neanthes arenaceodentata 20-Day Test

Report ID: PG1123.02



He®JANALYSTS

- ==Ng;2?;encoew ~ or“d SSE 2 ENDPOINT DATA & OBSERVATIONS 1
e N NN R
F = Floating on Surface s > ) D O I3~ ] ’: N S ~1 N E z g g
R RE S S SR s SR N I E S ] z 3
NINN 0NN GG 6w e 6o e elele IV [n] s [ 20090 | 29159 24205
2 VLG Vs lEelo 6] IN NN |5 o 29552 |243.07
Control / ‘3’ U Lk ]\J \6 /\} I\j f\j \6 ’ \E \E f\J M 5\3‘%"2(‘7 'Z-SQ‘ZZ 2-15:!3
4 NN Gl oo |G| || N NEPY S adie | 28174 | 24p.4p
: l\)/ U WG| L YNE| GGG |6 (f 6 N 5P 20423 | 3115\ | 254,32
) NINIG GGG G 6 6|6 6|l E 6 6|6 §ls 195.34 | 20835 | 2439,
: e i L Tul L wg ST 22411 Ve gy | 24138
CARR-20/ 3 NN W (\} Qf & & \ T~ q’l_?)l‘%é 2u5.08 | 296.0%
T e e el L L 5F 230 085 | 80
; NV I VI S L = e [ S A S0 23501 |320.05 | 29.5%
Rep Number Tare(r:\;t)aight Dry(\rlnvge)ight Ashed Weight [Comments:
Boat ¥ 5722247
1 5 1(1'77’ VA [47.12 [y bo 220.28
2 5 k)
50. %Y |47 20| o2 S 312.0L
: ¢ | W3R 5201 [43.00] 100
QWe whyi§ gw
05/14/15 Anchor PG SEDOQ9 ver.1 PSEP 20d Neanthes Page 1



Hee] ANALYSTS

N=Normal QW = 0¥her WORmM
i MR RSN ESNHRER RN RS T .
MINNININ MGG C6 0w 6 |6 6] 9)a S| nssi | 110, | 22733
LYY @@ Ty e u ) e[ |5 [ gsss | a1 [ 2052
l(’}VG)Q N WUl w6 e | 21204 | 29,83 | 23307
eIl e L ul ol o V[ e 2] aar | 2o
GG &) QG U U YU HG L] a5 239.ys | 2o | 267
NINININIWG |G ClG 6|66 & 6(G] 5 ™ 19597 [13.01 | 221.9)
LG|G L 2] os | 29889 | 23089
SMA-18-1T2 WIG | & l \ 5[ 197.24 | 263 .25 245.M,
LiwIn \ 5 [ h9es |wess | 22005
VUl 6V VELEP YA S P ogaes | 242 | 2093
INTAN NN (NN G066 o |5 [ Hrse [ 29900 | 2207
BE ege |1 \ 116 ] |5 [ 18659 | 20026 | 203.57
SMABTS / \ ¢ || \ J \ 6l | |5 18554 | 263 .93 210.57
I ) o J} G \ \ l & S ™ 18627 268,21 | 209 34
W VYN QG Y Y L AL g el | 5 5 ess | 2391 | a.gy
05/14/15 Anchor PG SEDO009 ver.1 PSEP 20d Neanthes Page 2




XOJANALYSTS

CLIENT
Anchor QEA

PROJECT
Port Gamble Monitoring

JOB NO.

PG1123

PROJECT MANAGER
B. Hester

LABORATORY

Port Gamble

PROTOCOL
PSEP 1995

SPECIES

Neanthes arenaceodentata

ENDPOINT DATA & OBSERVATIONS

N=Normal QW =z Ofhtr WO M
ce

A

NINININIG GG E 666 |6 6|6 El6|6 g |6 [* /13 |290.26 |22055

CE e ] e || [ e | 2on | m2S>

i lelele TS 5 oo 085 2022
VN IvE ] ] ll | o JE| | |5 [P 2000 | 23995 20455

V160G 3G |6 |V el Y64 519334 | 11220 |HbaL

ININIP Y Qe 6] || 166165166666 |q|5 P @e2d | 2629 [221.22

NG VLI EELLI [l L s oo essaa | 20420

1o |6 VIV Le \ |15 2 35 | 285,05 | 23748
| [&]o |V jl & \ \r A [P 22520 | 3. | 2559

NIEaN Leld 0L Y PP esar 198,97 [ a4uaR

NG CIGIGIs |6 Gl 6|6 (S PP U2 258592 | 244.5%

LNy s | ]| | 5725598 Bt | 29269

GG || \ N L& | |5 [ b0z | 3084 126147
UL e VLB [ 29425 | 36, 29 | 32093

JIGIVILLe ult - L |5 70 )92.64 1539 208 Al

05/14/15

Anchor PG SEDO0Q9 ver.1 PSEP 20d Neanthes

Page 3




O] ANALYSTS

05/14/15

Anchor PG SEDOQ0Q ver.1 PSEP 20d Neanthes

CLIENT PROJECT START TIME/ END TIME DILUTION WATER BATCH PROTOCOL TEST START DATE
Anchor QEA Port Gamble Monitoring ol + o960 FSW100218.01 PSEP 1995 3-0ct-2018
JOB NUMBER PROJECT MANAGER LABORATORY TEMP. RECDR./HOBO# TEST SPECIES TEST END DATE
PG1123 B. Hester Port Gamble Neanthes arenaceodentata | 23-Oct-2018
WATER QUALITY DATA
Test Location: e Dilution Water Batch: R
Test Acceptabii '- = Suppli-er: M—”’“"
607 Survival in Control frganls:m.
cuERTERRON D o | e | oaan L D'c:ﬁgn_ eiar TEMPOC o SA”NEYN T pH WATER TECH/DATE
Control / olsur| R 1 H C0) 6 20 g 7 g Mi LO[§
Control / tsel V9] .4 91 w2 ¢l 29 9 G5 O/
Control / 2 | sur Q 1% ¢ 70.2 ¥ 129 1% Qo 10/5
Control / 3 | sur € 24 {204 |1 729 2 . lofb
Control / 4| sur Q bl 2 99 | 78 IR CR. lo/7
Control / 5 | Sur ¥ 7.0 g a9 8 2F 5 uwh 10D
Control slswr 18+ 1B g |8 18 D ME 10[4
Contro el [Tyl 3.0 ¥ @G v 25 |% Us 10/10
Control / sl | ST e (@] 46 | 2¢ |9 5 1
el 1% 8] 186 |5 2% |9 Te o)1
Control / 10 sur| | 0 1Y % 9.6 8 18 6_ MK (ofi3
Control / 1| sur| @ 8 >.S g 2.6 g 1% 6 Mg 10“"{
Control / 12 Sur} y X "L{ g \Q\O % 2.§ g ) tO/I.B
Control / 13| surr g -1.71 8 9. L.} S 19 1Y s LO/l(p
Control / 14/ sur ¥ 1% ¥ 194 € 73 g
Controt / 15 | surr N 1.% 9 199 U 29 g
Control / 16 Sur YL rY 1Y vas |y w X Ml 1911
Controt / 17 | surr < 1.2 § 19.5 ¥ 2y 3 G (0/20
Control wsorl | |9 12 L9l yag [8] 29 |9 S lof
Control / 19/ sur g 1.5 Q Va4 9 219 % BW ‘0,22
Control / 20| sur l/ V4 1% g 14.% ¢ 23 ¢ SwW 1023

Page 1



MO ANALYSTS

05/14/15

Anchor PG SEDQQS ver.1 PSEP 20d Neanthes

CLIENT PROJECT START TIME/ END TiME DILUTION WATER BATCH PROTOCOL TEST START DATE
Anchor QEA Port Gamble Monitoring — o FSW100218.01 PSEP 1995 3-0ct-2018
JOB NUMBER PROJECT MANAGER LABORATORY TEMP. RECDR./HOBO# TEST SPECIES TEST END DATE
PG1123 B. Hester Port Gamble Neanthes arenaceodentata 23-Oct-2018
WATER QUALITY DATA
5% Survival in Control Organism m?ae(t:;fzf”/
crETERoN o i el meter °c meter ppt meter unit ] RENEWAL Feeding TECHIDATE
CARR-20 / 0 |surily g 6 WL 6 17 Sw/ Mp lo\’s
CARR-20 / 1 | sur S L 704 q 14 g G i0/d
CARR-20 / 2 | surr < < 0.5 % 9 g S 10/
CARR-20 / 3 | sur 2 2| 20l |8 79 2 (P.] Q/Q
CARR-20 / 4 | Sur q 2 M% < 79 (e /7
CARR-20 / 5 | Surr < ¥ . 5 7% S s 10]6’
CARR-20 / 6 |sur| | B 61 10l 8 4 ) ML LD'H
CARR-20/ 1] § 9% |y 28 |% s 10)10
CARR-20 / 8 | sur N 1% 9.¢ § ¢ < Gy YOf1|
CARR-20 / 9 | sur % % (4.9 & 2% & s (ofip
CARR-20/ 1ofsur| L| g la.e [ 6] 78 B ME 10l18
CARR-20 / 1 sur |, g 1'% (9.9 ¥l 28 4 : ML o L,._[
CARR-20 / 12|sur| ) | Q Y 1.8 % 1Y ¥ £.0 ME | & LO/[5
CARR-20 / ulser| || g < a6 (g 2¥ 3! 1.9 S Of [
CARR-20 / 14 sur < 3 1.6 g 29 ¢ 19 &3 | & o1
CARR-20 / 15| Sur % 7.1 3 4.4 g 29 Q 1.9 1PN to/;?
CARR-20 / 16| surr 1oy YT.4 & 9.3 1’4 2.9 & 2.9 ML Lo [(0{
CARR-20 / 17| surr 3 1.1 g \9, 7 Q 29 g -19 N ’OZZO
CARR-20 / 18| surr g b9 Q 19.9 9 29 b4 1.9 aJ G QW {0/2i
CARR-20 / 19| sur Q R g 9., g 19 ¥ 1.9 ey {Q[Z?,
CARR-20 / 20|sr| L] 1.0 g 9.y b 13 4 1.9 NN )

Page 2



X®@] ANALYSTS

05114115

Anchor PG SEDOQSQ ver.1 PSEP 20d Neanthes

CLIENT PROJECT START TIME/ END TIME OILUTION WATER BATCH PROTOCOL TEST START DATE
Anchor QEA Port Gambie Monitoring /‘P"“"/ FSW100218.01 PSEP 1995 3-Oct-2018
JOB NUMBER PROJECT MANAGER LABORATORY TEMP. RECDR./JHOBO# TEST SPECIES TEST END DATE
PG1123 B. Hester Port Gamble Neanthes arenaceodentata 23-0Oct-2018
WATER QUALITY DATA____ U
Testlocaton e e Yty gy —
Test Acceptablility: =" Supplier: e
___2.90#STrvival in Control Organism Bajghe—TGe:
- Test €famber Size:
cuenTRROND one [ ner | o [ D-?r;g”_ — TEM‘:C T SA‘-"“‘pT;’t T LI, | REnovnL I Feeding TECH/DATE
CR-21/ o |sur| H 0 F.% 81 101 81 19 g
CR21/ 1er| || b7 ¢ % |Q 29 ¢
CR-21/ 2 | sur < 6> ¢ 10.1 S 14 g
CR-21/ 3 | sur g 6. 3 RN 20.c Q ?ﬂ g
CR-21/ 4 | sur g 0.6 <] 19. & | 78 %
CR-21/ 5 | Surr g 835 T 26 . L 8 7% %
CR-21/ 6 | sur g .| o (2.4 ) 26 &%
CR-21/ 7 | sur < 15&2 % 9 ¥ g 2% %
CR-21/ 8 | sur Q LA 4 29 Y 7.9 §
CR-21/ 9 | Surr 6 <_o\ % )‘Kfﬁ cb/ 98 65
CR-21/ tfser| L 1@ | }.0 B v B 18 8
CR-21/ 11| sur| Y 8 ¥ 8 9.6 g 28 g
CR-21/ 12| Sur g 15 2 b ¢ 19 g
CR-21/ 13| sur % b g % ﬂ L Q 771 ¥
CR-21/ 14 sur Q 1.4 4 19.5 § 271 3
CR-211/ 15| Surr ] .1 g a5 | 171 %
CR-21/ 16| Sur ¥ 0. 14 9.7 g 13 g
CR-21/ 17| sur g 6. S 4 (4.5 Y 7.9 g
CR-21/ 18| sur Q L.\ < Q. P Q 1.1 ¢
CR-211/ 19/ sur g b-G 3 \%6 9 18 <
CR-21/ 20|sur| L | Q .5 9 T 19 4

Page 3



HeB) ANALYSTS

CLIENT PROJECT START TIME/ END TIME DILUTION WATER BATCH PROTOCOL TEST START DATE
Anchor QEA Port Gamble Monitoring — FSW100218.01 PSEP 1995 3-0ct-2018
OB NUMBER PROJECT MANAGER LABORATORY TEMP. RECDR./JHOBO# TEST SPECIES TEST END DATE
PG1123 B. Hester Port Gamble Neanthes arenaceodentata|  23-Oct-2018
- WATER QUALITY DATA
ey S
> 90% §£~w§ in Control Organism i: S'iz . ge:

CLIENT/ENVIRON 1D pav] REP | uAR — An.lgIL v g ter T eter RENEWAL Feeding TECH/DATE
SMA-1B-1T2 / o | sur| 7 %‘ ca” ) 20 .4 ‘6 189 4 8,0 Sw| Me LO(:S
SMA-1B-IT2 / 1] surmr ) Q 1L % 70. 5 g 29 1% 7.9 BL& {o/q
SMA-1B-1T2/ 2 | sur [ X 7.3 ¢l 203 g 29 ¥ 19 W Yo
SMA-1B-IT2/ 3 | sur \ 2 73 4 200 |R ZO{ (24 7<:L Cl lols
SMA-1B-IT2 / 4| sur } 2 7.4 2 199 Q 28 gl 7.9 2. 20f7
SMA-1B-IT2/ 5 | sur / % 1\ s 70.L ¥ 1% 3 T4 uH 3_()')3
SMA-1B-T2 / 6 | sur Q —>r,s’ B WL 8 2% g %.0 ME (071
SMA-1B-IT2/ 7 | sur % 22T (% 98.% & 1y S 3.8 U lO/lO
SMA-1B-IT2/ 8 | sur S 1.5 R 20.0 ¥ 19 9 8.0 <
SMA-1BT2 / 9 | sum \ % 7.4 |y 200 |3 28 ¥ 7.9 e f(of(»
SMA-1BIT2/ sl L8] ¥ 8] (2.8 8 28 gl 4.1 ML (o3
SMA-1B-IT2/ 1isee T ¢ | b Y 0.0 g 15 g 8.1 My w/"of
SMA-1B-IT2/ 12| sur g 11 £ .9 g ¥ 3 g1 G )o{("g
SMA-1B-IT2/ 13 sur N 1.7 T 4.7 ¢ 1% Y .l fJ 10/16
SMA-1B-1T2/ 14| Sur g 17 2 .8 ? 29 g .l S o[
SMA-1B-IT2/ 15| Surr ! 1.4 9 19.71 ¢ 29 < 8.0 N 307&‘3
SMA-1BT2 / 18| Sur Gl . B 9.7 % 28 & 8.1 mi- Lof17
SMA-1B-IT2 17 surr g 'lq g .4 [ € 29 < % .1 QS 10/20
SMA-1B-IT2 / 18 surr N 1.5 § U.Aq ¥ 1% ¥ .0 Qo S 10[24
SMA-1B-T2 / 19/ surr s 1.5 ¥ 19, Q 19 % .0 | ‘ Sw 1022
SMA-1B-IT2 / 20|sur] L| € 1.5 ¥ a7 % 19 g ' &v 023

05/14/15 Anchor PG SEDQOQ9 ver.1 PSEP 20d Neanthes
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X®]ANALYSTS

Qwe Whhg I

05/14/15

Anchor PG SEDO009 ver.1 PSEP 20d Neanthes

CLIENT PROJECT START TIME/ END TIME DILUTION WATER BATCH PROTOCOL TEST START DATE
Anchor QEA Port Gamble Monitoring e FSW100218.01 PSEP 1995 3-0ct-2018
JOB NUMBER PROJECT MANAGER LABORATORY TEMP. RECDR./HOBO# TEST SPECIES TEST END DATE
PG1123 B. Hester Port Gamble Neanthes arenaceodentata 23-Oct-2018
WATER QUALITY DATA
T T ——
2987 Sunival in Control Organﬁw
CLIENTENVIRON 1D R Ry -n;a!L — — e P T RENEWAL Feeding TECH/DATE
SMA-184T3/ ojsr 21 T 4 ) g +4 SW| Mp (%
SMA-1B-IT3/ tser| 1 191 T2 g N N 1.9 @ P/
SMA-1B-IT3 / 2 | sur T 1.3 9 ¢ q 1.9 M) 10/5
SMA-1B-IT3 / 3 | sur g 712 Q & IRE P Co/é
SMA-1B-IT3 / 4| sur 2| 14 2 Q <3 761 cl 1p/7
SMA-1B-IT3 / 5 | sum 5 ’_} .0 & ] =1 19 U p/s
SMA-1B-T3 / 6 | sur % T 9 ) &1 9.1 ML / i
SMA-1B-IT3 / 7 | Sur % 3.0 S § 5 2.y UWh o /\ 0
SMA-1B-IT3 / 8 | Sur ¢ 1% % Q g 2.l NN 1o/i
SMA-1B-IT3 / 9 | sur \ %9 7.% 2 % %! 1.9 e /12
SMA-1B-IT3 / wiser| H B Fr [ 8 8 §.0 ML W13
SMA-1BIT3 / sy [ €| T & & ¢ g0 ME o[y
SMA-1BAIT3 / 12| Sur T 1.7 q ot g €0 s 10[,5
SMA-1B-IT3 / 13| sur ! 1.5 ' ) Q g .0 N \O(Ka
SMA-1B-IT3 / 14/ Sur g 1.9 o4 \A. g % 2.0 v [0/;’]
SMA-1B-IT3 / 15| sur Q 1.4 ¢ 15 | Q ' 19 5 !Ohﬁ
SMA-1B-IT3 / 16| Surr & 2.0 ¥ 19. 1 & 5 4.0 WAL ‘\,o/(q
SMA-1B-IT3 / 17 | surr % 1.% % \qg ol 7 s 3.0 S 1°/20
SMA-1B-IT3 / 18 surr 'Y 1.% g 9.7 | ¢ 7% ¥ £.0 QS 1ofet
SMA-1BT3 / 19/ sur g 1.3 2l 19.L 8 19 g1 119 SN 9]22
SMA-1BIT3 / 20| sr |- | § 14 |G 0 280 29 Y| ¥ o Wy

Page 5



OB ANALYSTS

CLIENT PROJECT START TIME/ END TIME DILUTION WATER BATCH PROTOCOL TEST START DATE
Anchor QEA Port Gamble Monitoring e FSW100218.01 PSEP 1995 3-Oct-2018
JOB NUMBER PROJECT MANAGER LABORATORY TEMP. RECDR./HOBO# TEST SPECIES TEST END DATE
PG1123 B. Hester Port Gamble Neanthes arenaceodentata 23-0ct-2018
WATER QUALITY DATA
TestLocaton: Dilution Water Batch:

Test AcceptablilitW

2865 Survival in Controt

Supplier:

/

W
amber Size:

05/14/15

Anchor PG SEDQQ9 ver.1 PSEP 20d Neanthes

cumENaRON D o | e | [ D-On;g”_ — TEM':C - SAL'N:’T‘I i BH_ { reI=R | Feeding TECHIDATE

SMA-2CHT3 / 0 | sur iy 9 F.b 8 a.s B 2% & %.0 S| Me 0|3
SMA-2C-IT3/ 1 | Surr ¥ 7.4 1% 1.4 Q A% Y 1.9 S lo/y
SMA-2C-IT3 / 2|sorl | |1Q | T Y g a7 21 2% Y €.0 QS 05
SMA-2C-1T3 / s|serl | [R] 7.4 3| 20.| Q 2% g .0 A
SMA-2C-IT3 / 4| sur g 75 4 1S |8l 29 Rl € e A /0/7
SMA-2C-IT3 / 5 | sur ¥ e .3 'Y ¥ X 39 Wb 10)T
SMA-2C-IT3 / 6 | sur 9 T ) vy I8 1+ L 8.0 ME Lofa

SMA-2C-IT3 / 7 | sur X P % a.s 8 Z% e jl%« Uy 16/10
SMA-2C-IT3 / 8 | Surr Q 1.4 < LRV < 9 Vi .0 ) /(¢
SMA-2C-IT3 / 9 | sur % 1.5 |%] 197 5 2% 3 7% e 1ol
Y % o [ N - wg o]l

SMA-2C-IT3 / sl (g F.l o1l ¥ ¥ ¥ M bo(gi
SMA-2C-IT3 / 12| sur % —("[ 9 )[1.6 } 2% ¥ .0 & W5
SMA-2C-IT3 / 13| Surr Q 1.5 g 19.4 g 271 Y 7Q KW 16/
SMA-2C-T3 / wlsel L1910 10 |y ay | Yl 29 ¥ 1.9 G 1o)iT
SMA-2C-IT3 / 15| sur 3 1.9 q 1q.% 9 29 Y 14 w to/[’g
SMA-2C-IT3 / 16/ surr g '%{ ¥ Mg ¥ ’)/8 ' B.0 Mic lohq
SMA-2C-IT3 / 17 Surr ) g 14 g \q.5 ¥ 29 g 1.9 o 10/20
SMA-2C-IT3 / 18| Sur / $ "\L.\ q (1.4 ¢ gAY g ‘[,@ & 19/2)
SMA-2C-IT3 / 19| sur l < 1.4 % 4.5 g 1% g 28 SV 0o/2z
SMA-2C-IT3 / 20fsur| ] | ¥ 1% | ¢ 94 | ¥ 19 3l 7.9 b 19125

Page 6



XeO] ANALYSTS

05/14/15

Anchor PG SEDQ09 ver.1 PSEP 20d Neanthes

CLIENT PROJECT START TIME/ END TIME DILUTION WATER BATCH PROTOCOL TEST START DATE
Anchor QEA Port Gamble Monitoring —e FSW100218.01 PSEP 1995 3-0ct-2018
JOB NUMBER PROJECT MANAGER LABORATORY TEMP. RECDR./HOBO# TEST SPECIES TEST END DATE
PG1123 B. Hester Port Gamble Neanthes arenaceodentata |~ 23-Oct-2018

T —_— T —————
cuENTRRVIROND S T - _— - - ey — P dﬁg&m Feeding TECH/DATE
SMA-2C-1T6 / 0 | sur) 37 @ 70.0 8 +9 Sw ME !Of’s
SMA-2C-(T6 / 1| sur q 9 20 |9 €1 14 TN 1o/4
SMA-2C-IT6 / 2 | sur Q < 101 Q gy 1.7 0 /5
SMA-2CT6 / 3 | sur Q {l z05 |4 < 73 R IO/Q
SMA-2C-T6 / 4 | sur Q gl 9% = s 7 C@ (O/j
SMA-2C-IT6 / 5 | Sur 3 ) < 70,1 3 3 1.1 W 10)6
SMA-2C1T6 / & | sur 5 ry D &) % T4 ML 10[9
SMA-2C-IT6 / 7 | sur f 5 3.7 g 0.3 | S 17 b 16/10
SMA-2C-iT6 / 8 | sur l e .4 ¢l 9.9 % g/ 1.9 Qo 1o/
SMA-2C-1T6 / slsrl V1% 7.2 9] 200 |8 % 7.7 e o[>
SMA-2C-IT6/ 10fsur| | B ¥y |6] wr 18] 8] >4 M w'lli"j
SMA-2C-T6/ Ilsel3[ 41T 35 [y a9 % < 3.6 M 1Y
SMA-2C-IT6 / 12 Sur % 1.5 < 199 ¥ g 1.9 Evo M| sw Y
SMA-2C-IT6 / 13| sur q 14 g \O\.Lo ~ q ad 101G
SMA-2C-IT6 / 14| sur § 15 % 1. 9 N swoJofi1
SMA-2C-IT6 / 15| Sur g 1.2 ] 19.9 S 2 S zo/lg
SMA-2C-IT6 / 16 sur ¢l 2 g 4.6 S & MIC (o]12
SMA-2C-iT6 / 17 Surr L g 1.\ 3 M’] 1% 14 S 10 /Z,o
SMA-2C-IT6 / 18 | Surr \ q 1.2 q M/[ N g S lol2(
SMA-2C-IT6 / 19| sur ! ] 1. g Q.7 ¢ b S 10]22
SMA-2C-IT6 | ofswr| L | R 1% |9 b |8 % VSIS,

Page 7



@] ANALYSTS

CLIENT PROJECT START TIME/ END TIME DILUTION WATER BATCH PROTOCOL TEST START DATE
Anchor QEA Port Gamble Monitoring ———r FSW100218.01 PSEP 1995 3-Oct-2018
JOB NUMBER PROJECT MANAGER LABORATORY TEMP. RECDR./HOBO# TEST SPECIES TEST END DATE
PG1123 B. Hester Port Gamble Neanthes arenaceodentata 23-Oct-2018
oo A;?a S QUAljﬂgcTnD‘:VZ‘gFB’aTcn:
meter; mgi/L meter °c meter ppt meter 1 RENEWAL Feeding TECHIDATE
SMA-2C-T9/ 0 |sur| § _g_ TS 5 10.% L} 29 g ME tOI 3
SMA-2C-IT9/ 1| sur g T ¥l 2095 |9 2 ¢ QW o fy
SMA-2C-1T9 / 2 | sur 3 7. L{ g 10.% 4 IR g 1N ©/5
SMA-2C-IT9 3 | sur 2| 7] 3| e R z9 4 (e lofk
SMA-2C-IT9 / 4 | sur Q 7.1 % 199 g 28 < | (2 lof
SMA-2C-IT9 / 5 | Sur $ 7.2 18l 70.2 |8 728 % Us (0/8
SMA-2C-IT9 / 6 | sur 9 ‘:r,g $ Wl 8 19 A Je| Me LD{ 9
SMA-2C-iT9 / 7 [ sur £ 3.3 R 2.4 3 2% g U 1010
SMA-2C-IT9 / 8 | sur 91 15 9 20 ( g 2.< ¢ 51O /O///
SMA-2C-IT9 / 9 | sur %l 1.9 g Jo.o % 25 g M lcl1-
SMA-2C-IT9 / 10| sur| J_| B Y ¥ 8 GH § 18 g ML I ME i3
SMA-2C-T9 / 11| sur| Q g€ > ¢l 0 s 2.8 & MU Lo/l‘f
SMA-2C-IT9 / 12| Surr T 1 5 g 19.9 Y 29 8 S o5
SMA-2C-IT9 / 13| Surr <] 1.5 q 3.8 g ¥ g N ]’O/Hp
SMA-2C-iTg / 14| sur 1L (9 \Ag 3 2% & A | & o)
SMA-2C-IT9 / 15| sur ¥ 1.5 g A7 g A g ol \o{ 18
SMA-2C-IT9 / 16| surr g 1y ¥ 19 5 13 3 SV MK (DA’ S
SMA-2C-IT8 / 17 sur 1% 1.7 g (9.9 14 73 % %’\A 10/20
SMA-2C-IT9 / 18| Sur g 1.7 % 1.4 Y 29 ¢ A 1o/2
SMA-2C-IT9 / 19/ sur 9 17 19 19.¢ % 2.9 g &n) 1022
SMA-2C-IT9 / 20 surr % 14 'S \Q 1 'Y 1Y q N ‘0/ 2%

05/14/15

Anchor PG SED009 ver.1 PSEP 20d Neanthes
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Ammonia and Sulfide Analysis Record Page ' of L
Client/Project: Organism: | Test Duration (days):
ANl | Vot Gaible N oo A 20

PRETEST

OTHER (circle one)

INITIAL L
T AL / OREWATER

(PW> (circle one) / Comments:

DAY of TEST: _(D

Calibration Standards Temperature

Date: 10 ios! 18 Temperature: 17 0°¢C sstzll?(liazlredt: El;fgzgzri:he(l)tutli(rinbeea\:cliﬂ(]iglét ;fcan(;ﬁysis.
F Date of Ammonia Date of Sample Sample | Measured . Cale-
‘Sample ID or | Conc. | ¢ . d Val Meter #/ Readi il p Sefv i H Sal | : Sulf Multi- | ulated
Description | or Re ampling an ame Temp (°C) cadiie an AN p (ppt) olume W lier Sulf.
P P Initials (mg/L) P Initials (Y/N) pp (mL) | (mgL) | P (mg/L)
OV & | Sue 19038 oc | D00 [T([Z10]0)g8 Jo| N N\ 10 10.008 N\
20 0.416 | | \ \ 0.014 | \
L2\ 0.%0& | \ 0017 N\
16 (T2 0. S8S / \ 2.00% \
L3 | .22 \ b.o\( \
2L 113 / 0.982 \ 0.004 \
1 Tl O.00 \ 0.009 \
bt v C.oco | L A% N\ 0,004 N
(W & | aucr O.oo  [Ti |2lo |(0fed BT 7.7 129 S ND A ND
| cabo 2.2\ Tl o l 7.% | 29 S | 000y L |00
(L7 © ! = 2 | ND S [ nND
1% 312 ¥.75 T\ |Als / 7.4 2¢, T | 0048 | S [6-o%02
ol | o / >
2C 1125 Y —— ' 1176 | 24 | 0.0 \( |1 0.1
ITk 0.0%( 2.0 12| o \ Gol> | o 0130
Sz J 0.29¢_ |V | pie 725027  |p.ont | (D [0310
- U
O Trou¥Foe~t velome LU ‘D(DB‘ (N 1< 1, l0!03




Ammonia and Sulfide Analysis Record Page |l of L

Client/Project: Organism: Test Duration (days): ~ )
Ao / VoA fQamplo — NeanTey
PRETEST / INITIAL /\FIN /  OTHER (circie one) DAY of TEST: __2 )
CﬁRLYIN@TUV‘) / WATER (PW) (cizele one) / Comments:
” Calibration Standards Temperature Samole t ure should be within +1°C of
. . ) ampic temperature shou € wWithin = 0
Date: 10 17/3 1\8 Temperature: 22.2°C standards temperature at time and date of analysis.
Dateof | Ammonia Date of Sample | Measured Cale-
Sample ID or | Conc. arc o MMOMA |\ feter #/ ae o Sample Sal ampre | vieasur Multi- | ulated
Description | or Re Sampling and Value T oC Reading and | Preserved | pH (ppt) Volume Sulf. lier Sulf
serip Pl Initials me/) | TP CO L itials (Y/N) PPO | L) | (mem) | P (mell)
0N | Suw. [Whil8 e HEEN RN o238 Jv ) Lo |\ 0.001
L (REE29 .3 | f \ N 0.000
(L2 3.S0 ) I\ A\ 0.003
16 2 Q420 I \ N\ 0.000
18 173 0. 320 : N\ 0.000
2113 .94 N 0-001
2170 | ] | (EEN [ X N__[o003
Y el | | L L4d |~ |~ N N\ [ oo
1'1 ' | [
W& | E AN 2.5 | 17 7 0.00 & | § 0.020
L o @ N | 1097 | ¢ ND L | ND
| L1 U] ¢ ;’ 19 (271 | | 0.00F% | {0 [0.070
| 1B1%2 Y — | ] —>
B 13 0, _
~c T3 ) S ;
20 16 | o L | b 127 2 |G D S | N
oo | b L K L \} 7.5 | 27 7 .00 S D00
0wy «%_'(,LU/\{ NIRRT /63;/ am@(&j;\g, S W[\L’J @ RIS s‘oi\?ﬂ ¢

AR AY




ORGANISM RECEIPT L.LOG

Date: Time: Batch No.
12519 L0 ATSOA LSS
Organism:
N gante? aen OCLOME N Y
Source / Supplier: A{
Mauadric Toyt ology SUppv
No. Ordered: No. Received: Source Batch:
Collection date, hatch date, etc.):
RO RARY Em&v%a e 09 -5-10- ;ZOtX
Condition of Organisms: Approximate Size or Age:
(Days from hatch, life stage, size class, etc.):

(ool 1% 1% dyd A

Shipper: B of L (Tracking No.)
Cour ey NA

Condition of Container: Received By:

Btk XA

' Congd, or

. D.O. Temp. “.S I pH o * Tech.

Container | (aiL) | (°C) inatide X | (Units) | #Dead | % Dead” | i)
: Units)Q‘Q
Q@ﬁ\@ \&0 | 1O >\ o2 — %\%‘v\i
*if >10% contact lab manager
Notes:
7/27/15 Organism Receipt Log v1.1

Page __of ___




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

Order Summary

Species: Neanthes arenaceodentata*

Emerge Date:

Sepr 51018
Number Ordered: (8 L,lO Number Shipped: SL/O 1O (7;@
Date Shipped: ngL g '18 Salinity (ppt): 2 |

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



MAINTENANCE LOG FOR CULTURES

ORGANISM: _ NZan/y

LOCATION: ___idaha 2
Batch Number: p(’fg 0428 (8 Date Received: 0&{‘)/6 !lB Initial # of Organisms:
Organisms
2;(:153 A[Ii/le/?:’?\/l L%b D.O. 'l’((fg\)p Eé)?::/m, pH C:aznoge g%lzﬁ; # Mort | % Mort* Init. Comments
g | %% | Lala2l2 193¢ & v _— U
( T | 2] e1] 119132 | 2.8 ( ) — (
Ll T hed | L2199 %2 5| o L —] = _
ae v | lod U] %A 114939 | 98] o A —— | "
i Ll b o 3T | B | ( —T (
CT¥ Ted s liag] o (30 | 0 L I !
0fof | —— |04l ]| 3 0]200] B2 | 34| N y — 1
| T L] bg |20 22 | 2.8 f —
U lT"lwdl 3|1y 221233 L L —
ofz | —+ |wd ]| 720 a5 | 32 | 342 | & N —— M
( — 2| 7 9.5 32 78| | \ O
Ul _—Jzad i QY | | 37 | ¥ \} — \}
0.5 | 104 | | Z\ [ 190132 |78 [N N _— [BH

FT = Flow-through
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CETIS QC Plot Report Date: 22 Oct-18 16:37 (1 of 1)
Reference Toxicant 96-h Acute Survival Test All Matching Labs
Test Type: Survival Qrganism: Neanthes arenaceodentata (Polycha Material: Total Ammonia

Protocol: PSEP (1995) Eindpoint: Proportion Survived Source: Reference Toxicant-REF
Reference Toxicant 96-h Acute Survival Test
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Mean: 1749 Count: 20 -1s Warning Limit: 146.4 -2s Action Limit: 122.5
Sigma: n/a Cv: 17.90% +18 Warning Limit: 208.9 +2s Action Limit: 249.6
Quality Control Data
Point Year Month Day Time QC Data Delta Sigma Warning Action Test ID Analysis D Laboratory
1 2016 Jan 5 1540 2118 3674 1.072 +)  08-2089-5605 19-0377-2050 ENVIRON
2 29 10:55 170.9 -3.953 -0.1285 17-5198-4435  10-4316-4458 ENVIRON
3 Feb 26 13:.05 251.9 77.04 2.052 (+) (+) 12-4659-9912 05-2938-3515 ENVIRON
4 Apr 15 11:20 1875 12.52 0.3917 14-5662-2397 01-2817-7421 ENVIRON
5 Jun 24 1410 1615 -13.35 -0.4466 18-4503-3329  10-8210-8087 ENVIRON
6 Jul 21 14:00 130.8 -44.03 -1.863 () 03-2252-3368  14-5043-4569 ENVIRON
7 Aug 26 17:00 1915 16.65 0.5112 03-0001-3671 08-4097-9552 ENVIRON
8 Sep 16 13:45 196.9 21.99 0.6659 15-1361-3636  10-0806-2573 ENVIRON
9 23 14:.00 135.9 -39 -1.418 ) 11-8849-2684 05-6423-6975 ENVIRON
10 Oct 21 12:20 157.3 -17.52 -0.5936 07-3517-7142  10-6382-3344 ENVIRON
11 2017 May 5 11:10 1454 -29.42 -1.036 O] 19-9695-8635 12-9907-4132 EcoAnalysts
12 26 11:20 1354 -39.44 -1.437 ) 02-4398-8901  19-3251-4383 EcoAnalysts
13 Jun 9 13112 1529 -21.94 -0.7537 06-5936-3810  21-1385-6147 EcoAnalysts
14 Jul 28 10145 1831 8.221 0.2582 04-6413-3650 06-5419-2075 EcoAnalysts
15 Aug 25 10:40 1722 -2.631 -0.0852 03-6651-4426  03-4165-4995 EcoAnalysts
16 Nov 16 1340 188.2 13.35 0.4136 03-0415-6136  04-9955-5124 EcoAnalysts
17 Dec 27 1535 165.8 -9.019 -0.2977 01-8821-8905 08-9204-3617 EcoAnalysts
18 2018 Feb 23 16:20 226.4 51.85 1.452 +) 13-7905-8989  13-7098-6720 EcoAnalysts
19 Jun 15 14:35 170.5 -4.41 -0.1436 04-1274-1602 03-0642-1993 EcoAnalysts
20 Aug 17 14115 2153 40.29 1.168 (+) 07-8700-6256  13-3406-4651 EcoAnalysts
21 Oct 2 1410 197.3/ 22.41 0.678 21-2226-7904 00-1709-8680 EcoAnalysts
Jv Wo
006-469-472-7 CETIS™ v1.9.4.3 Analyst: QA: -




CETIS QC Plot Report Date: 22.0ct-18 16:37 (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
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Mean: 138.9 Count: 20 -1s Warning Limit: 109.8 -2s Action Limit: 86.69

Sigma: n/a CV: 23.90% +1s Warning Limit: 176 +2s Action Limit: 2228
Quality Controi Data
Point Year Month Day Time QC Data Delta Sigma Warning Action TestID Analysis ID  Laboratory
1 2016 Jan 5 1540 193 54.07 1.393 +) 08-2089-5605 14-5672-8302 ENVIRON
2 29 10:85 122 -15.93 -0.5508 17-5198-4435 20-2746-8183 ENVIRON
3 Feb 26 13:.05 178 3¢.07 1.05 (+) 12-4659-9912  04-9112-4627 ENVIRON
4 Apr 15 11:20 152 13.07 0.3808 14-5662-2397 08-8399-3634 ENVIRON
5 Jun 24 1410 141 2.066 0.06254 18-4503-3329 05-9137-4303 ENVIRON
6 Jul 21 14:.00 101 -37.93 -1.351 -) 03-2252-3368 05-6001-6512 ENVIRON
7 Aug 26 17:.00 173 34.07 0.9292 03-0001-3671  13-0809-8319 ENVIRON
8 Sep 16 13:45 180 41.07 1.097 (+) 15-1361-3636  20-6898-0370 ENVIRON
9 23 14:00 876 -51.33 -1.954 -) 11-8849-2684 14-0354-7159 ENVIRON
10 Oct 21 12:20 135 -3.934 -0.1217 07-3517-7142  04-1673-2094 ENVIRON
11 2017 May 5 11:10 119 -19.93 -0.6563 19-9695-8635 08-7557-3106 EcoAnalysts
12 26 11:20 947 -44.23 -1.624 =) 02-4398-8901 20-6641-5688 EcoAnalysts
13 Jun 9 1312 132 -6.934 -0.2169 06-5936-3810 02-9842-7509 EcoAnalysts
14 Jul 28 10:45 99.9 -39.03 -1.398 -) 04-6413-3650 18-1225-7941 EcoAnalysts
15 Aug 25 10:40 156 17.07 0.4909 03-6651-4426  09-2206-9228 EcoAnalysts
16 Nov 16 1340 152 13.07 0.3808 03-0415-6136  18-4343-4696 EcoAnalysts
17 Dec 27 1535 144 5.066 0.1518 01-8821-8905 01-3003-6293 EcoAnalysts
18 2018 Feb 23 16:20 162 23.07 0.6508 13-7905-8989  16-4206-5191 EcoAnalysts
19 Jun 15 14:35 137 -1.934 -0.0594 04-1274-1602 00-8204-0817 EcoAnalysts
20 Aug 17 1415 192 53.07 1.371 (+) 07-8700-6256  00-3442-0298 EcoAnalysts
21 Oct 2 14:10 173 34.07 0.9292 21-2226-7904 05-0269-1791 EcoAnalysts

)
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CETIS QC Plot

Report Date:

26 Oct-18 09:27 (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:

Unionized Ammonia
Reference Toxicant-REF

Reference Toxicant 96-h Acute Survival Test
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Mean: 1.768 Count: 20 -1s Warning Limit: 1.525 -2s Action Limit: 1.315
Sigma: n/a Cv: 14.90% +1s Warning Limit: 2.049 +2s Action Limit: 2.376
Quality Control Data
Point Year Month Day Time QC Data Deita Sigma Warning Action TestID Analysis ID Laboratory
1 2015 Nov 5 16:00 1.894 0.126 0.4658 13-9158-6969 12-9319-1772 ENVIRON
2 Dec 4 1555 168 -0.0881 -0.3459 05-0232-3049 00-1680-9936 ENVIRON
3 2016 Jan 5 15140 2.076 0.3081 1.087 +) 16-5879-5239  14-7332-7904 ENVIRON
4 29 10:55 2116 0.3487 1.218 (+) 02-3774-6836  17-0304-9971 ENVIRON
5 Feb 26 13:05 2236 0.458 1.589 (+) 18-2733-1978  16-1252-1654 ENVIRON
6 Jun 24 14110 1.621 -0.1467  -0.5863 14-5937-9292  12-2632-5647 ENVIRON
7 Jul 21 14:00 1.412 -0.3557  -1.52 -) 13-0851-4355 08-2460-4906 ENVIRON
8 Aug 26 17:00 1.818 0.05013  0.1892 18-0730-6378 20-7585-3701 ENVIRON
9 Sep 23 14:00 1482 -0.2861 -1,195 ) 16-0277-5330 13-3150-6775 ENVIRON
10 Oct 21 12:20 1.851 0.08363 0.3128 15-4953-5653 13-6771-5656 ENVIRON
11 2017 May 5 1110 1.947 0.1794 0.654 06-1983-2716  10-6060-2702 EcoAnalysts
12 26 11:20 1.668 -0.09972  -0.3929 11-9977-1019  12-2648-7955 EcoAnalysts
13 Jun 9 13112 1.32 -0.4474 1974 -) 20-5746-1828  16-2628-9369 EcoAnalysts
14 Jui 28 10:45 1,989 0.2214 0.7983 11-9488-2902  14-7043-7154 EcoAnalysts
15 Aug 25 1040 1.716 -0.05214  -0.2026 04-3451-1040  00-3615-6317 EcoAnalysts
16 Nov 16 13:40 2.122 0.3543 1.236 *) 21-2485-6236  15-8866-6943 EcoAnalysts
17 Dec 27 1535 1.678 -0.03985 -0.353 14-3251-3795  10-3688-8341 EcoAnalysts
18 2018 Feb 23 16:20 1.939 0.1708 0.6241 08-4313-9079  15-8743-9749 EcoAnalysts
19 Jun 15 14:35 1.432 -0.3357  -1.425 () 13-9420-2469 11-6483-4489 EcoAnalysts
20 Aug 17 14:15 1,721 -0.0467  -0.1811 16-0114-0602 19-8752-3439 EcoAnalysts
21 Oct 2 1410 2.087 0.3195 1.124 (+) 02-7017-5318  01-2654-4798 EcoAnalysts
Jv
006-469-472-7 CETIS™ v1.9.4.3 Analyst: QA:




CETIS QC Plot Report Date: 26 Oct-18 09:27 (1 of 1)
Reference Toxicant 96-h Acute Survival Test All Matching Labs
Test Type: Survival Organism: Neanthes arenaceodentata (Polycha Material: Unionized Ammonia

Protocol: PSEP (1995) Endpoint: Proportion Survived Source:  Reference Toxicant-REF
Reference Toxicant 96-h Acute Survival Test
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Mean: 156 Count: 20 -1s Warning Limit: 1.327 -2s Action Limit: 1.129
Sigma: n/a Cv: 16.30% +1s Warning Limit:  1.835 +2s Action Limit: 2.157
Quality Control Data
Point Year Month’D’ay Time QC Data Delta Sigma Warning Action Test D Analysis ID Labokratory‘
1 2015 Nov 5 16:.00 1.627 0.06667  0.2584 13-9158-6969 18-5085-3785 ENVIRON
2 Dec 4 1555 1.473 -0.08733 -0.3558 05-0232-3049 09-1115-6716 ENVIRON
3 2016 Jan 5 1540 2.023 0.4627 1.604 (+) 16-5879-5239  13-0355-9173 ENVIRON
4 29 10:55 1.883 0.3227 1.161 (+) 02-3774-6836 16-2829-1192 ENVIRON
5 Feb 26 13:.05 1.635 0.07467  0.2887 18-2733-1978 17-6331-1700 ENVIRON
6 Jun 24 14:10 1.415 -0.1453  -0.6039 14-5937-9292  10-8537-0051 ENVIRON
7 Jul 21 14:00 1.27 -0.2903  -1.272 -) 13-0851-4355 06-2505-9350 ENVIRON
8 Aug 26 17:00 1732 0.1717 0.6447 18-0730-6378 04-2606-0638 ENVIRON
9 Sep 23 14:.00 1.085 -0.4753 -2.244 ) (-y 16-0277-5330 10-1484-1501 ENVIRON
10 Oct 21 12:20 1.725 0.1647 0.6197 15-4953-5653  10-3980-3312 ENVIRON
11 2017 May 5 11:10 1.812 0.2517 0.9236 06-1983-2716  14-3198-2813 EcoAnalysts
12 26 11:20 1.529 -0.03133  -0.1253 11-9977-1019  08-2373-9544 EcoAnalysts
13 Jun 9 13112 1.258 -0.3023 -1.33 (-) 20-5746-1828 13-3286-2330 EcoAnalysts
14 Jul 28 10:45 1.532 -0.02833 -0.1132 11-9488-2902 00-8692-4177 EcoAnalysts
15 Aug 25 10:40 1.53 -0.03033 -0.1213 04-3451-1040 07-6966-4955 EcoAnalysts
16 Nov 16 13:40 2.079 0.5187 1.773 (+) 21-2485-6236 00-9775-4668 EcoAnalysts
17 Dec 27 1535 1.633 0.07267 0.2812 14-3251-3795  04-4998-7500 EcoAnalysts
18 2018 Feb 23 16:20 1.491 -0.06933 -0.2807 08-4313-9079 12-5767-7210 EcoAnalysts
19 Jun 15 14:35 1.325 -0.2353  -1.01 -) 13-9420-2469 12-4705-5925 EcoAnalysts
20 Aug 17 1415 1.535 -0.02533 -0.1011 16-0114-0602 03-4717-2264 EcoAnalysts
21 Oct 2 1410 2.059 0.4987 1713 (+) 02-7017-5318  12-2051-3096 EcoAnalysts
Jv Ju
006-469-472-7 CETIS™ v1.9.4.3 Analyst: QA:




CETIS Summary Report

Report Date:
Test Codel/lD:

22 Oct-18 16:37 (p 1 of 1)
7E7TF3D00 / 21-2226-7904

Reference Toxicant 96-h Acute Survival Test EcoAnalysts
Batch ID: 20-2661-2066 Test Type: Survival Analyst:
Start Date: 02 Oct-18 14:10 - Protocol: PSEP (1995) Diluent: Laboratory Seawater
Ending Date: 06 Oct-18 14:50 7 Species: Neanthes arenaceodentata Brine: Not Applicable
Test Length: 4d 1h -~ Taxon: Polychaeta ~ Source: Agquatic Toxicology Support Age:
Sample ID:  17-6336-1456 Code: 691AC2B0 Project: Reference Toxicant -
Sample Date: 15 May-17 - Material:  Total Ammonia Source:  Reference Toxicant -
Receipt Date: 15 May-17 .- CAS (PC): Station: P170515.103 _
Sample Age: 505d 14h Client: internal Lab
Muitiple Comparison Summary
Analysis ID Endpoint Comparison Method NOEL LOEL TOEL TU PMSD S
05-0269-1791 Proportion Survived Fisher Exact Test 173 223 196.4 n/a 1
Point Estimate Summary
Analysis ID Endpoint Point Estimate Method Level mg/L 95% LCL 95% UCL TU S
00-1709-8680 Proportion Survived Trimmed Spearman-Kérber EC50 <1973 195.5 199 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 1.0C00 1.0000 1.0000 1.0000 1.0000 0.0000 0.0000 0.00% 0.00%
63.6 3 1.0000 1.0000 1.0000 1.0000 1.0000 0.0000 0.0000 0.00% 0.00%
116 3 1.0000 1.0000 1.0000 1.0000 1.0000 0.0000 0.0000 0.00% 0.00%
148 3 1.0000 1.0000 1.0000 1.0000 1.0000 0.0000 0.0000 0.00% 0.00%
173 3 1.0000 1.0000 1.0000 1.0000 1.0000 0.0000 0.0000 0.00% 0.00%
223 3 0.0333 0.0000 0.1768 0.0000 0.1000 0.0333 0.0577 173.21% 96.67%
Proportion Survived Detail
Conc-mg/L Code Rep 1 Rep 2 Rep 3
0 D 1.0000 1.0000 1.0000
63.6 1.0000 1.0000 1.0000
116 1.0000 1.0000 1.0000
148 1.0000 1.0000 1.0000
173 1.0000 1.0000 1.0000
223 0.0000 0.1000 0.0000
Proportion Survived Binomials
Conc-mg/L Code Rep 1 Rep 2 Rep 3
0 D 10/10 10/1C 10/10
63.6 10/10 10/10 10/10
116 10/10 10/10 10/10
148 10/10 10/10 10/10
173 10110 10/10 10/10
223 0/10 110 0/10

Vi U‘\ﬂy

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




CETIS Test Data Worksheet

Report Date:

Test Code/ID:

22 Oct-18 16:36 (p 1 of 1)
7E7F3D00 / 21-2226-7904

006-469-472-7

CETIS™ v1.94.3

\
Analyst._—

Reference Toxicant 96-h Acute Survival Test EcoAnalysts
Start Date: 02 Oct-18 14:10 Species: Neanthes arenaceodentata Sample Code: 821AC2B0O
End Date: 06 Oct-18 14:50 Protocol: PSEP (1995) Sample Source: Reference Toxicant
Sample Date: .15 May-17 Material:- Total Ammonia “Sample Station: 'P170515.103
Conc-mg/L - Code | Rep Pos | #Exposed # Survived Notes
P 0 D 1 13 10 . 10 .
0 D 2 10 10 10 -
0 D 3 3 10 10 -
e T T TR . ]
63.6 2 6 10 10
63.6 3 7 10 10 -
. 116 116 10 10 .
116 2 15 10 10
116 3 2 10 10 ,
L, 148 1 14 10 10
148 2 17 10 10
148 3 9 10 10 -
s 173 1 12 10 10
173 2 N 10 10 |
e 5 . | o o
} 223 1 18§ 10 0
223 2 4 10 1.
223 3 5 10 0o -
J { N

QA:_\ [A{ -




CETIS Summary Report Report Date: 26 Oct-18 09:27 (p 1 of 1)
Test Code/ID: 101A8C56 / 02-7017-5318
Reference Toxicant 96-h Acute Survival Test EcoAnalysts
Batch ID: 16-8756-8795 Test Type: Survivai Analyst:
Start Date: 02 Oct-18 14:10 Protocol: PSEP (1995) Diluent: Laboratory Seawater
Ending Date: 06 Oct-18 14:50 Species:  Neanthes arenaceodentata Brine: Not Applicable
Test Length: 4d 1h Taxon: Polychaeta Source: Aquatic Toxicology Support Age:
Sample iD:  07-0788-5901 Code: 2A317B4D Project: Reference Toxicant
Sampie Date: 15 May-17 Material:  Unionized Ammonia Source:  Reference Toxicant
Receipt Date: 15 May-17 CAS (PC): Station:  P170515.103
Sample Age: 505d 14h Client: internal Lab
Multiple Comparison Summary
Analysis ID  Endpoint Comparison Method v NOEL LOEL TOEL TU PMSD S
12-2051-3096 Proportion Survived Fisher Exact Test 2.059 2.114 2.086 n/a 1
Point Estimate Summary
Analysis ID  Endpoint Point Estimate Method v Level mg/L 95% LCL 95% UCL TU S
01-2654-4798 Proportion Survived Trimmed Spearman-Karber EC50 2.087 2.085 2.089 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%
1.192 3 1.0000 1.0000 1.0000 1.0000 1.0000 0.0000 0.0000 0.00% 0.00%
1.733 3 1.0000 1.0000 1.0000 1.0000 1.0000 0.0000 0.0000 0.00% 0.00%
1.974 3 1.0000 1.0000 1.0000 1.0000 1.0000 0.0000 0.0000 0.00% 0.00%
2.059 3 1.0000 1.0000 1.0000 1.0000 1.0000 0.0000 0.0000 0.00% 0.00%
2114 3 0.0333 0.0000 0.1768 0.0000 0.1000 0.0333 0.0577 173.21% 96.67%
Proportion Survived Detail
Conc-mg/L Code Rep 1 Rep 2 Rep 3
0 D 1.0000 1.0000 1.0000
1.192 1.0000 1.0000 1.0000
1.733 1.0000 1.0000 1.0000
1.974 1.0000 1.0000 1.0000
2.059 1.0000 1.0000 1.0000
2114 0.0000 0.1000 0.0000
Proportion Survived Binomials
Conc-mg/L Code Rep 1 Rep 2 Rep 3
0 D 10/1Q 10/10 10/10
1.192 10/10 10/10 10/10
1.733 10/10 10/10 10/10
1.974 10/10 10/10 10/10
2.059 10/10 10/10 10/10
2114 0110 110 0110
Ju Juo
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CETIS Test Data Worksheet Report Date: 26 Oct-18 09:26 (p 1 of 1)

Test Code/ID: 101A8C56 / 02-7017-5318
Reference Toxicant 96-h Acute Survival Test EcoAnalysts
Start Date: 02 Oct-18 14:10 Species: Neanthes arenaceodentata Sample Code: 2A317B4D
End Date: 06 Oct-18 14:50 Protocol: PSEP (1995) Sampie Source: Reference Toxicant
Sample-Date: 15 May-17 Material:—Unionized Ammonia i Samiple Station: P170515.103
Conc-mg/L  Code Rep Pos | #Exposed . #Survived . Notes
0. D 1 8 10 10
0 D 2 5 10 10
0 D 3 1 10 10
1.192 T a1 10
1192 22 10 10
1192 33 10 10
1733 11 10 10
1.733 2 14 10 10
1.733 317 10 10
1.974 115 10 10
1.974 212 10 10
1974 3 18 10 10
2.059 110 10 10
2059 2 13 10 10
2059 3 16 0 10
2114 19 0 0
2114 27 10 1
2114 3 6 10 0
006-469-472-7 CETIS™ v1.9.4.3 Analyst; IV QA )



Un-ionized Ammonia Calculator

CLIENT: Various Date of Test: |October 2, 2018
PROJECT: PG1162, PG1123 Test Type: Neanthes arenaceodentata
COMMENTS:

To convert Total Ammonia (mg/L) to Free (un-ionized) Ammonia (mg/L} enter the corresponding ‘otal ammonia, satinity, temperature, and oH

Sample

Wiod NH3T (mg/l)  salinity (ppt)

pH temp (C)

temp (K) i-factor

Mod_NH3U (mg/L)

Sample Mame |

Actual s

iy

50 i

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

@™ N DA WwN

ample 8.6

Laen

qoa

Lho 5.0

27816 | 9.2750

. lo.cos

292.16 9.3298

60

63.6

292.16 9.3298

1.192

100

116

292.16 9.3298

1.733

140

148

292.16 9.3298

1.974

180

173

292.16 9.3298
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292.16 9.3298
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Ammonia ..eference Toxicant Test Survival Data Sheet

SPECIES

Neanthes arenaceodentata

CLIENT PROJEGT JOB NO. PROJECT MANAGER LABORATORY PROTOCOL
ADH Crescent City PG1160 B. Hester Port Gamble . | usace 1991
SURVIVAL & BEHAVIOR DATA

OBSERVATION KEY DAY 1 DAY 2 DAY 3 DAY 4
N = Normal
LOE = Loss of equilibium DATE / DATE DATE PATE
Q = Qui t
a5 Sunscent - ofphs | wluls | wlsld | ops
NB = No body 8‘;{;’;;,’;32 TECHNICIAN TECHNICIAN TECHNICIAN TECHNIGIAN
F = Floating on surface K\Z/Q/
Lo ME 7 |
CONC. INITIAL (ﬂ
CLIENT/ENVIRON (D value Iunits EP NUMBER F#ALIVE: #DEAD: OBS [#ALIVE: #DEAD: OBS #ALIVE ! #DEAD: OBS #ALIVE%#DEAD 0BS
P o, O NJw o Nfl P Nl o
Ref. Tox.- Ammonia 0 mon} 2 lo | G v W e o i B }0 O l
3 b o Nfjw o Ll o il p \L
oo le i oiN [0 i@ N Wi N |10 O N
Ref.Tox.- Ammonia| 60 mot| 2 o 0N L,O @ ‘ W 0 [0 o l
3 b oo d|w o v]w e lo O \L
M 0,0 N[0 @ WL 0 Ny p
Ref.Tox.- Ammonia| 100 mgr| 2 10 O N 0iE \ \0 &0 \ lO 0 }
3 loio N|IWip ) lo i J o o \L
i 6,0 Nflo @ Nl 0 viop N
Ref.Tox.- Ammonia| 140 men| 2 60! o N Lo 2, w IO O
3 b oo Nl 0 L o oe L Y
N lo.0 Wl 0 Qluig Al
Ref.Tox.- Ammonia| 180 men| 2 i o i N|loi© Lo %) Lo ) )
3 lo o Nl il o ¥ /o . v
ool om0 Wl o Qlo oy
Ref.Tox.- Ammonia| 220 mer| 2 \0 OiIN |10 i Lo ® [ ‘71 \
3 jo: 0O N {9 W) \ Wi v O lo d/

05/14/15

Neanthes 4-d NH3 RT ver.2
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Ammonia Reference Toxicant Test Survival Data Sheet

CLIENT PROJECT SPECIES LABORATORY PROTOCOL
ADH Crescent City Neanthes arenaceodentata Port Gamble . USACE 1991
TEST D LOT #: TEST START DATE TIME 4-DAY END DATE TIME
PPN T L3 2986C510 020ct18 VY e 060ct18 I9a0
CHAMBER SIZE/TYPE EXPOSURE VOLUME Solbaan e T
Glass pint jar 250 mL . ‘
WATER QUALITY DATA
: TE T-C ‘N'D]'VI"'IONVS"k; : “[oo(mgi) | TEMPEC) | SALRD | pH o TECHNCAN AMMONA | SULFBES ]
L SO e 1 k ',f>"4,;6';‘ - 20+1 | 30+2 | 78+05 | = "f‘ , - o -
CONCENTRATION D.O. TEMP. SALINITY pH AMMONIA SULFIDES
CLIENT/ENVIRON ID DAY REP . WQ TECH/ DATE Tech Tech
value units meter} mg/L meter °c meter ppt meter unit METER] mg/L meter mg/L
0 |Stock 8 ?’.L* 8 \‘1,0 8 32 8 60 M(& 10[7/ \“ O(p
Ref. Tox.-ammonia 0 mg/L
4 | 1187218200 Q22 | R B.O Lo/
0 |Stock 45161008 322 8 ,
Ref. Tox.-ammonia 60 mg/L 8 il L \ol 3 :} @ Mb \,0’7/
41 113711820119 2218 79 [(plo
0 |Stock|B 24 B \19.0 B 12 s w|2
Ref. Tox.-ammonia 100 mg/L ﬁH{ \' 3 8 ? M l
4| 1 [3]10 Q20 8123 1B 13 (R
0 |stock]8 , 8 o .0 8 , Lo
Ref. Tox.-ammonia 140 mg/L ?‘1 \q % 8 ??/ Mi (7/
41118 70 8 2018 332 & 7R (ol
0 |Stock]B 2.4 8 0 8 8 b Lo
Ref. Tox.-ammonia 180 mg/L ? Lt A (5)/ ki Mk[ ((L
41 13171181201 83 |RI78 (2 o
0 [sock[8 |44 |8 (10 18 122 18 |95 vy w0
Ref. Tox.-ammonia 220 mg/L @ KL 6 A 8 J ?5 MV/ ‘ (Q/
41 1136718201822 1% 73 ((Rlok

8/21/15

Neanthes 4-d NH3 RT ver.2
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Ammonia Reference Toxicant
Spiking Worksheet

Reference Toxicant ID: (S {{ . (0/5

Date Prepared: wl g

Technician Initials: muy

Neanthes NH; RT

Assumptions in Model
Stock ammonia concentration is 10,000 mg/L = 10 mg/mL

Date:
Measurement:

Lb[lla;?

9833

Test Solutions

a Volume of stock to reach desired
Measured Desired .
. . Volume concentration
Concentration Concentration
mg/L mg/L mL mL stock to increase
0 FRESH WATER (mL] SALT WATER (mL)
3. 60 750 6.86
1) 100 750 11.44
{44 140 750 16.02
133 180 750 20.59
YN 220 750 25.17




3. Mytilus galloprovincialis Bivalve Larval Test

Report ID: PG1123.02



CLIENT

PROJECT JOB NUMBER PROJECT MANAGER LABORATORY PROTOCOL
Anchor QEA Port Gamble Monitoring 0 Brian Hester Port Gamble PSEP (1995)
SPECIES TEST START 'bATE' SAMPLE STORAGE
Mytilus spp 3-0ct-18 | 4 Degrees Celsius - dark
SUPPLIER ORGANISM BATCH SEDIMENT TREATMENT
Tovy o S LCJVCS\’ TS 100> 19 none

SPAWNING METHOD

l"@d’s l’laoka

INITIAL SPAWNING TIME

|23 5

FINAL SPAWNING TIME

122

TEST CHAMBERS

1 L Mason Jars

MALES

b

FEMALES

SPERM VIABILITY

v’

EGG CONDITZ?
[9 U

EXPOSURE VOLUME

900mL seawater / 18g Sediment

BEGIN FERTILIZATION

1754 |

END FERTILIZATION

| 600

CONDITION OF EMBRYOS

7@0/0 IV

TIME OF SHAKE

(090-104D

SPECIAL CONDITIONS

TIME OF INITIATION

120

UV LIGHT EXPOSURE (YES/NO)

AERATION FROM TEST INITIATION (YES/NO)

N

N

SCREEN TUBE TEST (YES/NO)

OTHER (EXPLAIN)

N

Reus pension

EMBRYO DENSITY CALCULATIONS
= 800 e
Toae 3T 00 wschek [ jor

/J‘“
/

BC 1o

/el

=

o700 _
Qv T 051F

XFOL =

Adml 55 stock
NG ml  Seawcle

Oelw or00mL Jveaf

05/14/15

Ar

chor Port Gamble PSEP Bivalve Larval
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SPECIES
Mytilus spp

T chor QA | e " Brian Hester | port Gamble / | reer s
LARVAL OBSERVATION DATA
— NOWBER - T o [womicm]  commens
Crts 23| o[eshe] U
239 |
STOCKING DENSITY 274,
3227
515 Y v
M (8] 0w
2 13 (1 |
Control / 3 44 I
4 310 ia 3lz /] on
5 M4 '
! 1% ¥
2 1Y) S
CARR-20 / 3 2,04 v /
4 155 \ |
5 b1 2
1 TH I
2 51 ks
CR-21/ 3 20\8 ?
s s v 325/ G of
5 NG} \L L

05/14/15

-

T‘\}\NQ\ LAVERN \%

Anchor Port Gamble PSEP Bivalve Larval
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_ spsﬁ;iilus spp
T pnchor B | rencomenontoa | " arian Hester | Port Gamble / | - rees o0
‘ LARVAL OBSERVATION DATA
1 253 L M8 ] ow
2| 1N 5 |
SMA-1B-IT2 / 3| 1L, (L /
s | a0 B [ 79% /4 oa
1
s | any s ||
1 5% L
2 299 ¥
SMA-1B-IT3 / 3 '5530 \O
4 oY [ |
5 '616/ L" S/
! 105 0 (s
2 o IS ] 24l /12, oA
SMA-2C-IT3 / 3 '505 %/
4 989 H
5 GYA 10
1 L% ¥
2 My 10
SMA-2C-IT6 / 3 1 ¥ S
4 55 S5
5 145 ) ’ U

05/14/15 Anchor Port Gamble PSEP Bivalve Larval Page 2



SPECIES
Mytilus spp

prmmsseen
CLIENT

PROJECT

JOB NUMBER

PROJECT MANAGER

LAB / LOCATION

PROTOCOL

Anchor QEA Port Gamblz Monitoring 0] Brian Hester Port Gamble / PSEP (1995)
LARVAL OBSERVATION DATA
CLIENT/ ID REP :g'::i?. NUMBER DATE TECHNICIAN COMMENTS

1 ke |1 \0(13(/(6 JW
2 |4 A |

SMA-2C-IT9 / 3 %% + /
s | 9 /
5| 20 9 || 250 /2 o
! Lo I I
2 289 1

SMA-1-ST / 3 &)\1 7
4 A 5
3 26\ T
1 52& Y
2 141 )

SMA-1A-IT / 3 e I16)
4 1Ay 10
5 1975 I\
! 205 G
2| %% 5 |

SMA-2A-IT / 3 2\ 7 \
sl am Y \
5 GLYS 19) \\/

05/14/15 Anchor Port Gamble PSEP Bivalve Larval

Page 3



SPECIES
Mytilus spp

T S " Brian Hester | Port Gamble / | . reer oo
LARVAL OBSERVATION DATA
e/ 10 e

1 1Is \Y laaf6 | gw
2 L3l t /

SMA-2A-ST / 3 7€ (L /
4| s % |
5 577 L
! 250 i
2 29% [e

SMA-2B-IT / 3 3\ Y
4 (562 16
5 3\ 1
1 120 %
2 0T 12

SMA-2B-ST / 3 133 3
4 2\0 S
5 9% T 28\ [ &4
1 16 Lo
2 18% e,

BW-15 / 3 240 721

4 BOS | b L
s | I3 9 Vol

05/14/15 Anchor Port Gamble PSEP Bivalve Larval Page 4















ORGANISM RECEIPT L.OG

Date: Time:

10 - 21\% O1S

Batch No.

TS00218

Organism:

&\/\ﬁjg,\wg 6@\\ 0

Source / Supplier:

— -
P jo A\ A0
No. Ordered: No. Received: Source Batch:
Collection date, hatch date, etc.):
q \los B o= ( Mecred 10218
“Toten Inler

Condition of Organisms:

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

(o4

IOWANE

Shipper:
(_ O~

B of L (Tracking No.)

| A

Condition of Container:

(QOJ&

Received By:

Mhait

0.0 T Cond. or " Tect
Contai 0. emp. Sal. P o * eC L
ontainer (mg/L) (°C) (Include (Units) #Dead | % Dead (Initials)
: Units)
\ — | O —_— — 1 MAz-i
*if >10% contact lab manager
Notes: (p 5[,\‘\\%0] u)/J,k ;pr/c{,s wac 102 1y
l(mf Nok § cdr
. . P
7/27/15 Organism Receipt Log v1.1 Page __of _|




MAINTENANCE LOG FOR CULTURES

ORGANISM: {\/\’7/%' }V-S ﬁ)&. //ﬂf@\/l“\({q }'5

LOCATION: [Bath 1
)

Batch Number:\j_ﬁ@.@% TSI00A[§ Date Received:  [(. 2 ./ 8 Initial # of Organisms: & |l g
Organisms
Date Aif/%‘fw Lléb D.O. Zfén)p C(S)g?/ pH Crl;';noge :ggﬁ:; #Mort | % Mort* init Comments
(Y/N)
0.3 | X L |56 U331 (7Y [ FT | Y B BT
R X 165 [35Bl 76 [FT |V lo—"F— ¥
o[s |V ] | 54 125 [» | 14 | ¥T Y D —F+— |
T V[ 7 |74 [\ | 22 | 41 | &7 Y 0 ——— | +
10]% v 6.l | 120 | &1 | Tk | £x N \ — | B
+ vV L TH | %y B 1T 1 vV O | — |¥°
w/io |V \ S | 118 | 3 | 14| gt Y O | — |5
L v v | 19 [ \8 | 16| L+ L O — | fJ
Lo ) Y| 2o | B | 1Y | FC ? C |~ |
v G |1 121271 5 | JGL| P | ¥ o | - |%
0 1S T 0 6L wS 30 | 35 | T Y 0 — W |
L T2 Ty [na [ 3uls33 L]y 0 | — | LU
16/17 v e [ Do | D) | 1.5 T Y D — [ 9
L Vi [ 3v e L T = 4L
1019 v \ b-$ \%.0 | 30 1L | 1 N 0 — | &
L vi o [ 1 ] 123 ¥ 19 | L N 0O — | 53
012 | v \ 1.0 | (1] 3 1L | BT Y O — | en
v T Y k| 2l | a3 | FT Y o — | W
L >10% notty ab manager DIE 10319 P Bw 058 Mmed 50

a/3/17 Culture Maintenance Log v1.2




CETIS QC Plot Report Date: 26 Oct-18 10:31 (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
Bivaive Larval Survival and Development Test
47 +23
© +1s
&
€
€
<
ot
e Mean
<
(=2
3
3 -1s
Q
w
-25

e & o b 6 & o & & L L L & 2 2 2 & & & 2 =
& = & - & 8 = 5T & & % & & T & 8 5 & =~ gy 8
Mean 6.807 Count: 20 -1s Warning Limit: 4.794 -2s Action Limit: 3.377
Sigma: n/a Ccv: 36.10% +1s Warning Limit: 9.66 +2s Action Limit: 13.71
Quality Contro! Data
Point Year Month Day Time QC Data Delta Sigma Warning Action TestiD Analysis ID  Laboratory
1 2016 Feb 23 17:50 5.292 -1.516 -0.7189 18-1470-2153  19-1029-0373 ENVIRON
2 Mar 17 19:30 3.757 -3.05 -1.697 =) 15-5000-9198  13-5264-4225 ENVIRON
3 Apr 14 17:15 6.621 -0.186 -0.07907 20-6935-4588 11-5576-6536 ENVIRON
4 Jul 13 19:55 5147 -1.66 -0.7981 21-3594-7965 13-9208-2204 ENVIRON
5 20 19:37 6.871 0.0637 0.02659 15-8198-2198  11-4931-7833 ENVIRON
6 Aug 3 1820 4.732 -2.075 -1.038 (-) 01-0657-3943  18-0523-9298 ENVIRON
7 17 17:05 5.081 -1.726 -0.8348 12-6418-6345 06-5970-9287 ENVIRON
8 Sep 21 17.05 3.644 -3.163 -1.784 ) 12-2755-6335 12-7771-4113 ENVIRON
9 Oct 28 16:55 4.947 -1.86 -0.9112 11-5556-2644  13-8974-7601 ENVIRON
10 2017 Apr 20 17:20 7.867 1.06 0.4132 10-4553-7194  08-5173-1627 EcoAnalysts
11 Sep 27 17:50 9.055 2.248 0.8145 17-5033-2538 21-1690-3737 EcoAnalysts
12 Dec 28 1506 10.19 3.381 1.151 (+) 14-5351-9068 16-2506-4728 EcoAnalysts
13 2018 Jan 23 1510 9.255 2.448 0.8769 09-7170-7085 18-2220-1310 EcoAnalysts
14 Feb 21 16:50 5.699 -1.109 -0.5074 11-9789-0593 04-0007-2351 EcoAnalysts
15 28 1550 7.78 0.9724 0.3812 07-6747-7949  18-9659-8443 EcoAnalysts
16 Mar 6 17:25 12.04 523 1.627 (+) 07-4370-2173  07-8492-0076 EcoAnalysts
17 Jun 1 18:20 11.33 4.525 1.455 (+) 12-7842-7476  20-1810-5029 EcoAnalysts
18 26 19:10 8.678 1.871 0.6931 17-9894-2551 06-4820-9232 EcoAnalysts
19 Jul 24 14:29 8.87 2.062 0.7554 03-7590-2196  04-9004-0822 EcoAnalysts
20 Aug 22 17:20 7.194 0.387 0.1579 16-3013-6338 06-6775-4461 EcoAnalysts
21 Oct 3 16145 8.195 1.388 0.5296 12-1625-9203 05-0256-3584 EcoAnalysts
006-469-472-7 CETIS™ v1.94.3 Analyst: d v QA: \j\/




26 Oct-18 10:31 (1 of 1)

CETIS QC Plot Report Date:

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+
+2s
10
K]
o
o
£
£
<
S
(o]
=
o
o
g
)
w
0
pd

e e o 6 e & & b b L £ L 2 2 & =2 £ & & 2 &
g ~ ¥ ® ® g ~ 5 & 28 xn & & & 8 © 5 & ¥ g s

Mean: 4.071 Count: 20 -1s Warning Limit: 2.473 -2s Action Limit: 1.501

Sigma: n/a Cv: 53.10% +1s Warning Limit: 6.705 +2s Action Limit: 11.04
Quality Controi Data
Point Year Month Day Time QC Data Delta Sigma Warning Action TestID Analysis ID  Laboratory
1 2016 Feb 23 17:50 3.5 -0.5715  -0.3032 18-1470-2153  12-0892-9662 ENVIRON
2 Mar 17 19:30 2.02 -2.051 -1.405 -) 15-5000-9198  10-0930-7275 ENVIRON
3 Apr 14 17:15 3.52 -0.5515  -0.2918 20-6935-4588 02-5801-5963 ENVIRON
4 Jul 13 1955 3.57 -0.5015  -0.2635 21-3594-7965 00-8086-5441 ENVIRON
5 20 19:37 5.65 1.579 0.6569 15-8198-2198 15-7963-0031 ENVIRON
6 Aug 3 1820 3.37 -0.7015  -0.3791 01-0657-3943  18-2881-4415 ENVIRON
7 17 17:.05 3.28 -0.7915  -0.4334 12-6418-6345 16-7479-3581 ENVIRON
8 Sep 21 17:05 1.49 -2.581 -2.015 ) (-) 12-2755-6335 04-9221-3739 ENVIRON
9 Oct 28 16:55 1.78 -2.291 -1.659 ) 11-5556-2644 02-1682-8136 ENVIRON
10 2017 Apr 20 17:20 5.33 1.259 0.54 10-4553-7194  12-0068-9010 EcoAnalysts
11 Sep 27 17:50 3.76 -0.3115  -0.1595 17-5033-2538 01-8974-4211 EcoAnalysts
12 Dec 28 1506 7.64 3.569 1.262 +) 14-5351-9068 19-5965-2391 EcoAnalysts
13 2018 Jan 23 15110 7.23 3.159 1.151 +) 09-7170-7085 00-5532-1927 EcoAnalysts
14 Feb 21 16:50 3.04 -1.031 -0.5857 11-9789-0593  12-8443-3147 EcoAnalysts
15 28 15550 4.05 -0.02145 -0.01059 07-6747-7949  13-3889-9717 EcoAnalysts
16 Mar 6 17:25 872 4.649 1.527 (+) 07-4370-2173  08-6054-3126 EcoAnalysts
17 Jun 1 1820 8.34 4.269 1.438 (+) 12-7842-7476  16-9291-1976 EcoAnalysts
18 26 19:10 7.04 2.969 1.098 +) 17-9894-2551  00-8683-5940 EcoAnalysts
19 Jui 24 14:29 405 -0.02145 -0.01059 03-7590-2196 16-4897-6151 EcoAnalysts
20 Aug 22 1720 3.77 -0.3015  -0.1542 16-3013-6338 05-9641-9153 EcoAnalysts
21 Oct 3 16145 6.01 1.939 0.7807 12-1625-9203  13-5762-5882 EcoAnalysts

006-469-472-7

CETIS™ v1.9.4.3

Analyst: A QA: U\/




CETIS QC Plot Report Date: 26 Oct-18 10:36 (1 of 1)

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

Bivaive Larval Survival and Development Test

0.30

EC50-mg/L Unionized Ammonia

R S S S S e L S A
£ ~ ¥ 2 & g = § & &8 ¥ & & §T ®8 g &5 & & g 8

Mean: 0.111 Count: 20 -1s Warning Limit: 0.07368 -2s Action Limit: 0.0489

Sigma: n/a Cv: 42.80% +1s Warning Limit: 0.1673 +2s Action Limit: 0.2522
Quality Control Data
Point Year Month Day Time QC Data Deita Sigma Warning Action Test D Analysis ID  Laboratory
1 2016 Jan 15 18:45 0.07307 -0.03795 -1.02 ) 14-3705-6085 19-2478-0688 ENVIRON
2 Mar 17 19:30 0.0747  -0.03632 -0.9661 04-9304-7933  11-8311-5806 ENVIRON
3 Apr 14 1715 0.1231 0.01209 0.252 21-0694-5716  16-1625-7449 ENVIRON
4 Jul 13 19:55 0.1066  -0.004396 -0.09852 17-3624-8523 09-8766-4801 ENVIRON
5 20 19:37 0.1295 0.01852  0.3761 16-4492-6137  18-6316-6428 ENVIRON
6 Aug 3 1820 0.0688 -0.04222 -1.167 -) 09-2291-5121  03-3596-0456 ENVIRON
7 17 17:05 0.08185 -0.02917 -0.7433 07-3188-3147  05-9364-3209 ENVIRON
8 Sep 21 17:05 0.05781 -0.05321 -1.591 -) 12-6262-3928 08-6003-5732 ENVIRON
9 Oct 28 16:55 0.06459 -0.04644 -1.321 {-) 05-5636-6924  16-1083-2604 ENVIRON
10 2017 Apr 20 17:20 0.1634 0.05235 0.9419 05-0815-7437  21.2956-9302 EcoAnalysts
11 Sep 27 17:50 0.1319  0.02091 0.4208 20-9743-5500 21-3701-9130 EcoAnalysts
12 Dec 28 1506 0.1522 0.04115 0.7688 11-8837-6366 14-7670-9371 EcoAnalysts
13 2018 Jan 23 15110 0.08248 -0.02854 -0.7247 14-9653-2794  09-5264-1795 EcoAnalysts
14 Feb 21 16:50 0.08676 -0.02426 -0.6012 15-2546-6673  13-8547-7245 EcoAnalysts
15 28 1550 0.1317 0.02067 0.4162 15-8114-9389  20-6854-2996 EcoAnalysts
16 Mar 6 17:25 0.2738  0.1628 2.201 + (+) 00-7847-6930 00-7321-8707 EcoAnalysts
17 Jun 1 18:20 0.2103 0.09926 1.557 (+) 05-1801-7066 04-7994-1641 EcoAnalysts
18 26 19:10 0.1255  0.01446  0.2985 06-7139-6937 06-3245-7683 EcoAnalysts
19 Jul 24 14:29 0.1286 0.01757  0.3582 16-0134-7952  19-7798-4523 EcoAnalysts
20 Aug 22 17:20 0.1449 0.03384 0.6487 07-1087-5324  12-5339-9193 EcoAnalysts
21 Oct 3 16:45 0.1056  -0.005424 -0.1221 01-0403-3220 16-2351-0172 EcoAnalysts

006-469-472-7 CETIS™ v1.94.3 Analyst: QA:




CETIS QC Plot Report Date: 26 Oct-18 10:36 (1 of 1)
Bivalve Larval Survival and Development Test All Matching Labs
Test Type: Development-Survival Organism: Mytilus galioprovincialis (Bay Mussel) Material: Unionized Ammonia

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

0.25+

0.20-

NOEL-mg/L Unionized Ammonia

0.15+

0.05-

0104

Bivalve Larval Survival and Development Test

+2s

+1s

My ETE & 5 & & & L LT & & & & & 3 &Y
- - - N =) - & ~ « I I N & « <1 <} « N 8 ©
Mean: 0.06451 Count: 20 -1s Warning Limit: 0.03622 -2s Action Limit: 0.02033
Sigma: nf/a CV: 62.90% +1s Warning Limit: 0.115 +2s Action Limit: 0.2048
Quality Control Data
Point Year Month Day Time QC Data Delta Sigma Warning Action Test D Analysis ID  Laboratory
1 2016 Jan 15 1845 0033  -0.03151 -1.161 ) 14-3705-6085 10-1556-6538 ENVIRON
2 Mar 17 1930 0.04 -0.02451 -0.8276 04-9304-7933 18-2075-7796 ENVIRON
3 Apr 14 17:15 0.07 0.005494 0.1416 21-0694-5716  12-4502-8479 ENVIRON
4 Jul 13 19:55 0.065 0.0004942 0.01322 17-3624-8523 04-6243-8640 ENVIRON
5 20 19:37 0.105 0.04049 0.8438 16-4492-6137  18-5505-5894 ENVIRON
6 Aug 3 18:20 0.049 -0.01551 -0.4762 09-2291-5121  05-1896-5100 ENVIRON
7 17 17:05 0.054 -0.01051  -0.3079 07-3188-3147  16-9734-3329 ENVIRON
8 Sep 21 17.05 0.024 -0.04051 -1.712 ) 12-6262-3928 13-9034-6853 ENVIRON
9 Oct 28 16:55 0.023 -0.04151 -1.786 -) 05-5636-6924 02-7414-4116 ENVIRON
10 2017 Apr 20 17:20 0.105 0.04049 0.8438 05-0815-7437 03-4135-8920 EcoAnalysts
11 Sep 27 17:50 0.045 -0.01951 -0.6236 20-9743-5500 07-1720-0800 EcoAnalysts
12 Dec 28 1506 0.114 0.04949 0.9862 11-9837-6366 06-0841-7631 EcoAnalysts
13 2018 Jan 23 1510 0.064 -0.000506 -0.01363 14-9653-2794 04-0773-5227 EcoAnalysts
14 Feb 21 16:50 0.047 -0.01751 -0.5483 15-2546-6673 21-3476-8661 EcoAnalysts
15 28 1550 0.068 0.003494 0.09136 15-8114-9389  10-5284-4887 EcoAnalysts
16 Mar 6 17:25 0.198 0.1335 1.942 (+) 00-7847-6930  03-9693-3709 EcoAnalysts
17 Jun 1 18:20 0.174 0.1095 1.719 (+) 05-1801-7066 00-0472-0630 EcoAnalysts
18 26 19:10 0.1 0.03549 0.7593 06-7139-6937  00-3402-6456 EcoAnalysts
19 Jul 24 1429 0.059 -0.005506 -0.1545 16-0134-7952  12-3548-9987 EcoAnalysts
20 Aug 22 17:20 0.076 0.01149 0.284 07-1087-5324  19-8244-5254 EcoAnalysts
21 Oct 3  16:45 0.086 0.02149  0.4981 01-0403-3220 16-6521-7341 EcoAnalysts
006-469-472-7 CETIS™ v1.9.4.3 Analyst:u v QA: \j 1/




CETIS Summary Report

Report Date:
Test Code/ID:

26 Oct-18 10:31 (p 1 of 1)
487EA483 / 12-1625-9203

Bivaive Larval Survival and Development Test

EcoAnalysts

Batch ID: 156-3382-8184 Test Type: Development-Survival Analyst:
Start Date: 03 Oct-18 16:45 Protocol: EPA/600/R-95/136 (1995) Diluent: Laboratory Seawater
Ending Date: 05 Oct-18 16:40 Species:  Mytilus galloprovincialis Brine: Crystal Sea Marine Mix
Test Length: 48h Taxon: Source: Taylor Shellfish Age:
Sample ID:  20-5272-5816 Code: 7A5A1C38 Project: Reference Toxicant
Sample Date: 15 May-17 Material:  Total Ammonia Source:  Reference Toxicant
Receipt Date: 15 May-17 CAS (PC): Station: P170515.105
Sample Age: 506d 17h Client: Internal Lab
Muitiple Comparison Summary
Analysis ID  Endpoint Comparison Method v NOEL LOEL TOEL TU PMSD S
13-5762-5882 Combined Proportion Norma Dunnett Muitipie Comparison Test 6.01 12 8.492 12.9% 1
Point Estimate Summary
Analysis ID  Endpoint Point Estimate Method v Level mg/L 95% LCL 95% UCL TU S
05-0256-3584 Combined Proportion Norma Spearman-Kérber EC50 8.195 8.095 8.297 1
Test Acceptability TAC Limits
Analysis ID Endpoint Attribute Test Stat Lower Upper Overlap Decision
13-5762-5882 Combined Proportion Norma PMSD 0.1287 << 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 0.9666 0.8945 1.0000 0.9481 1.0000 0.0168 0.0290 3.00% 0.00%
0.867 3 0.9885 0.9388 1.0000 0.9654 1.0000 0.0115 0.0200 2.02% -2.27%
1.46 3 0.9896 0.9450 1.0000 0.9689 1.0000 0.0104 0.0180 1.82% -2.39%
3.18 3 0.9677 0.8287 1.0000 0.9031 1.0000 0.0323 0.0559 5.78% -0.12%
6.01 3 0.9319 0.7643 1.0000 0.8651 1.0000 0.0390 0.0675 7.24% 3.58%
12 3 0.0127 0.0000 0.0306 0.0069 0.0208 0.0042 0.0072 56.77%  98.69%
20.7 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 0.9481 1.0000 0.9516
0.867 0.9654 1.0000 1.0000
1.46 1.0000 0.9689 1.0000
3.18 1.0000 0.9031 1.0000
6.01 1.0000 0.8651 0.9308
12 0.0069 0.0104 0.0208
20.7 0.0000 0.0000 0.0000
Combined Proportion Normai Binomials
Conc-mg/L Code Rep 1 Rep 2 Rep 3
0 D 274/289  292/292  275/289
0.867 279/289  295/295  298/298
1.46 320/320  280/289  302/302
3.18 293/293  261/289  295/295
6.01 289/289  250/289  269/289
12 2/289 3/289 6/289
20.7 0/289 0/289 0/289
L
J J L

006-469-472-7

CETIS™ v1.9.4.3

Analyst:

QA:




CETIS Test Data Worksheet Report Date: 26 Oct-18 10:31 (p 1 of 1)
Test Code/ID: 487EA483 / 12-1625-9203
Bivalve Larval Survival and Development Test EcoAnalysts
Start Date: 03 Oct—1816:45‘/ Species: Mytilus galloprovincialis Sample Code: 7A5A1C38
End Date: 05 Oct-18 16:407" Protocol: EPA/600/R-95/136 (1995) Sample Source: Reference Toxicant
Sample Date: 15 May-17 Material: Total Ammonia Sample Station: P170515.105 ~
Initial Final
Conc-mg/L  Code | Rep  Pos | Density = Density # Counted = # Normal - Notes
o Db 1 1M 289 277 277 274
0 D 2 1 289 294 204 292 '@AOAM
o D 3 17| 289 280 280 275 ’HT‘W@S \N\/)‘
0.867 1 6 289 284 284 279
0.867 22 289 301 301 295
0.867 3 8 289 303 303 298
1467 119 289 324 324 320
1.46 2 12| 289 285 285 280
146 3 14| 289 307 = 307 302
31877 1 4 289 301 301 293
3.18 2 10, 289 264 264 261
3.18 3 9 289 306 = 306 295
6.017 1 15| 289 320 320 289
6.01 2 13 289 279 279 250
6.01 33 289 301 301 269
2. 1 16| 289 225 = 225 2
12 221 289 286 286 3
12 3 5 289 323 323 6
207~ 1 20 289 293 293 0
207 2 7] 280 305 305 0
207 3 18| 289 310 310 0O

006-469-472-7 CETIS™ v1.943

J
Analyst;_, 2

QA: \3\/




CETIS Summary Report Report Date: 26 Oct-18 10:35 (p 1 of 1)
Test Code/ID: 6336BC4 / 01-0403-3220
Bivalve Larval Survival and Development Test EcoAnalysts
Batch ID: 14-2069-0648 Test Type: Development-Survival Analyst:
Start Date: 03 Oct-18 16:45 Protocol: EPA/600/R-95/136 (1995) Diluent: Laboratory Seawater
Ending Date: 05 Oct-18 16:40 Species:  Mytilus galloprovincialis Brine: Crystal Sea Marine Mix
Test Length: 48h Taxon: Source: Taylor Shellfish Age:
Sample ID:  09-8775-9708 Code: 3AE0045C Project: Reference Toxicant
Sample Date: 15 May-17 Material:  Unionized Ammonia Source: Reference Toxicant
Receipt Date: 15 May-17 CAS (PC): Station: P170515.105
Sample Age: 506d 17h Client: Internal Lab
Multiple Comparison Summary
Analysis ID  Endpoint Comparison Method v NOEL LOEL TOEL TU PMSD S
16-6521-7341 Combined Proportion Norma Dunnett Muitiple Comparison Test 0.086 0.138 0.1089 12.9% 1
Point Estimate Summary
Analysis ID Endpoint Point Estimate Method v Level mg/L 95% LCL 95% UCL TU )
16-2351-0172 Combined Proportion Norma Spearman-Karber EC50 0.1056 0.1045 0.1067 1
Test Acceptability TAC Limits
Analysis 1D Endpoint Attribute Test Stat Lower Upper Overiap Decision
16-6521-7341 Combined Proportion Norma PMSD 0.1287 << 0.25 No Passes Criteria
Combined Proportion Normal Summary
Conc-mg/L Code Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev  CV% %Effect
0 D 3 0.9666 0.8945 1.0000 0.9481 1.0000 0.0168 0.0290 3.00% 0.00%
0.013 3 0.9885 0.9388 1.0000 0.9654 1.0000 0.0115 0.0200 2.02% -2.27%
0.021 3 0.9896 0.9450 1.0000 0.9689 1.0000 0.0104 0.0180 1.82% -2.39%
0.046 3 0.9677 0.8287 1.0000 0.9031 1.0000 0.0323 0.0559 5.78% -0.12%
0.086 3 0.9319 0.7643 1.0000 0.8651 1.0000 0.0390 0.0675 7.24% 3.58%
0.138 3 0.0127 0.0000 0.0306 0.0068 0.0208 0.0042 0.0072 56.77%  98.69%
0.24 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 0.9481 1.0000 0.9516
0.013 0.9654 1.0000 1.0000
0.021 1.0000 0.9689 1.0000
0.046 1.0000 0.9031 1.0000
0.086 1.0000 0.8651 0.9308
0.138 0.0069 0.0104 0.0208
0.24 0.0000 0.0000 0.0000
Combined Proportion Normal Binomials
Conc-mg/L Code Rep 1 Rep 2 Rep 3
0 D 274/289  292/292  275/289
0.013 279/289  295/295  298/298
0.021 320/320 280/289  302/302
0.046 293/293  261/289  295/295
0.086 289/289  250/289  269/289
0.138 21289 3/289 6/289
0.24 0/289 0/289 0/289
A JL

006-469-472-7

CETIS™ v1.9.4.3

Analyst:

QA:




CETIS Test Data Worksheet Report Date: 26 Oct-18 10:35 (p 1 of 1)

Test Code/ID: 6336BC4 / 01-0403-3220
Bivalve Larval Survival and Development Test EcoAnalysts
Start Date: 03 Oct-1816:45/ Species: Mytilus galloprovincialis Sample Code: 3AE0045C
End Date: 05 Oct-18 16:40 4 Protocol: EPA/600/R-95/136 (1995) Sample Source: Reference Toxicant
Sample Date: 15 May-17 Material: Unionized Ammonia Sample Station: P170515.105 -~
Initial Final
Conc-mg/L  Code Rep Pos | Density = Density :#Counted - #Normal : Notes
o D 1 18 289 277 217 274 7
O D 2 11 289 204 204 202/
o D 3 13| 289 280 280, 2757
0.013 / 1 12| 289 = 284 = 284/ 2719 7
0.013 221 289 301 301, 2957
0.013 33 289 303 303, 2987
0.021.” 19 289 324 324 3207
0.021 2 15| 289 285 = 2857 280 .
0.021 3 17| 289 307 @ 307, 302/
0.046 / 1 16| 289 301 = 301~ 293
0046 2 10 289 264 264, 261~
0.046 32 289 306 = 3067 295,
0.086 7~ 1 289 320 320 @ 289
0.086 2 6| 289 279 279 250
0.086 3 8 289 301 301 269,
0138+ 1 20| 289 225 225~ 2 7
0.138 2 5 289 286 @ 286~ 37
013 3 14| 289 = 323 3237 67
0.24/ 1 19 289 @ 293 203, 07
024 2 4 289 305 305, 0o
024 3 7] 289 310 310/ O o

I

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




Un-ionized Ammonia Calculator

CLIENT: Various Date of Test: |October 3, 2018 e
PROJECT: PG1123, PG1162 7 Test Type: Mytilus gallo
COMMENTS:

To convert Total Ammonia (mg/L) to Free (un-ionized) Ammonia (mg/L) enter the corresponding total ammonia

Sample

temp (C,

salinity, temperature, and pH

temp (K)

i-factor

NH3U (mg/L.)

Srargdn] Serible Name

Mod NH3T (my/L)
i Al

salinity (ppY)

o

207,26

9.3053

Mod

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

W N oA WN =

CBsmpe s

00

278.16

9.2750

_ #VALUE!
0008

0o/

28 /

9.3187

075 /

7| 288.66
rd

288.36

9.3187

0.013

15 /

288.16

9.3187

0.021

3/

288.26

9.3187

0.046

6/

288.16

9.3187

0.086

12/

233.26

9.3187

0.138

18 /

238.36

9.3187

0.240

B35 o ey e v omreym,
[2tk i

W 0 N g b W N




48 Hour Bivalve Development Reference Toxicant Test

Test ID: Replicates: 3 Study Director: Location: \
PYY0S1S: 1og B. Wesbes \nc.
Dilution Water Batch: Orﬂamsm Bat\g Associated Test(s): Organism:
FHN 100D 0V TS1002 Vol ve 13 ym s sff -
Chamber Size/Type: Exposure Volume: . _ - __ '
30 ml shell vial 10 ml . -
Toxicant: Ammonium Date Prepared: Initials:
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: 4
0 Hours  Date: \'S\\% WQ Time: M, Start Time: \(045(5 Initials: {3
\o STOCK
, Control 0.75 1.5 3 6 12 18
"D.O. (%)
TN TG 2 A 2 e o 6.0 8.0 | 9.0 6\
T
(1§T€Sé?mre 6.5 \S. 2 1$.0 (S (S.0 (9\ \S.2
Salinity -
P 1% 19 18 29 214 W %
o ,
?7.’8:&0;5) ?'(b T.0 +.9 7.9 ?,9 T Y ¥, P
T 0
Day1 | Jemperaure 5.0°C | oy Mp
Final Day  Date: lOlo(hG WQ Time: 440 End Time: [ bcl/ O Initials: J
STOCK
. Control 0.75 1.5 3 6 12 18
D.O.(%
(>5.0n£g/3) 8.0 0. | B.3 g.3 8.3 9.4 8.3
‘Temperatu - . ;
Temperatwe | (1S3 | 162 [ g | (€2 ] 45 | 8.3 152
Salimi
i | 28 | 28 | 24 28 29 | 28 19
H ' ~
?7.8i0.5) 3.8 =.6 .8 /“}18 3.8 —+.6 3.6
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;lg::ﬁ;r AI\tl)lIl]]grliﬁgl Date Initials
! <L 74 3 [0-2518 | YARH
Control 2 292 y /
3 RIS S
| 279 Y
0.75 2 29¢ A
3 <9 >
! 320 L
1.5 2 2%0 <
3 302 s
! e k) 3
3 2 e | 3
3 295~ /]
1 Qg Cf 3
6 2 AYS) 29
3 X (9 3R
! 2 A23
12 2 2 282
3 b 317
! 2 223
8 2 0O 205
3 &) 5/o o+ L
Stocking Density
Rep Count Init.
1 21 MAH
2 <74 p4 315
Mean: 104 .
QA Count Checks: '
#1 conclrep g 25 #2 conclrep .5 z | #3 conclrep {Z g A #4 conclrep
# normal i-‘} # normal_310 #normal _S # normal —;—?\
# abnormal _L, # abnormal _{u # abnormai_2 80 # abnormal _1 2.
Tech. Init__(A> Tech. Init_ (Y Tech. Init.__ UM Tech. Init._ D
Calc. < 3 -

5 3w, 30 a8l b = v Lo | TS _yre 25
= e T v ARt A e A e S
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




Reference Toxicant ID:
Date Prepared:

Technician Initials:

Ammonia Reference Toxicant
Spiking Worksheet

V10 0S - 108

ol |y

Mk

Biv / Echino NH; RT

Assumptions in Model

Stock ammonia concentration is 9,000 mg/L = 9 mg/mL

Date: 10/2/2018
Measurement: 9833

Test Solutions

Volume of stock to reach desired concentration

Measured Concentration |Desired Concentration| Volume
mg/L mg/L mL mL stock to increase
0 0 SALT WATER
0.5L%F 0.75 200 0.023
.Yl 1.5 200 0.046
L.\f 3 200 0.092
le. o\ 6 200 0.183
1.0 12 200 0.366
0.7 18 200 0.549




APPENDIX B. STATISTICAL COMPARISONS

Report ID: PG1123.02




Statistical Results: Eohaustorius estuarius Test

Report ID: PG1123.02



Shapiro-Wilk Results:

Replicate
Number

© 0N RAWNR

i
o

Project Name:

Sample:
Samp ID:
Alias:
Replicates:
Mean:

SD:

Tr Mean:
Trans SD:

Residual Mean:
Residual SD:
SS:

K:

b:

Alpha Level:

Calculated Value:

Critical Value:

Normally
Distributed:

Override Option:

Test
Data

o o v un

Anchor Port Gamble 2018 Eohs

x1
SMA-1B-IT2

10.368
11.168
12.352

6.532
810.58

27.334

0.05
0.9217
<=0.842

Yes

N/A

Trans.
Test Data
30
12.921
12.921

0

0

Levene's Results:

Reference
Data
0

v o o wun

Test Residual Mean:

Test Residual SD:

Ref. Residual Mean:

Ref. Residual SD:
Deg. of Freedom:

Alpha Level:
Calculated Value:
Critical Value:

Variances
Homogeneous:

Trans.
Reference
Data

0

12.921

0

0

12.921

8.935
7.265
6.202
1.415

0.1
0.8256
>=1.860

Yes

Levene's
Test
Residuals
18.832
1.753
1.753
11.168
11.168

Ref Samp:
Ref ID:
Alias:
Replicates:
Mean:

SD:

Tr Mean:
Trans SD:

Test Results:

Levene's
Reference
Residuals
5.168
7.753
5.168
5.168
7.753

X2
CR-21

2.739
5.168
7.077

Statistic:
Balanced Design:
Transformation:

Null:
Alternate:

Mann-
Whitney
Ranks

Student's t
Yes
ArcSin

Experimental Hypothesis

x1>=x2
x1<x2

Degrees of Freedom:

Experimental Alpha Level:

Calculated Value:
Critical Value:

Accept Null Hypothesis:

Power:

Min. Difference for Power:

Rankits

0.05
-0.9425
>=1.860
Yes

Shipiro-
Wilk
Residuals
-11.168
-11.168
-5.168
-5.168
-5.168
1.753
1.753
7.753
7.753
18.832



Shapiro-Wilk Results:

Replicate
Number

© N AWNER

[N
o

Project Name:

Sample:
Samp ID:
Alias:
Replicates:
Mean:

SD:

Tr Mean:
Trans SD:

Residual Mean:
Residual SD:
SS:

K:

b:

Alpha Level:

Calculated Value:

Critical Value:

Normally
Distributed:

Override Option:

Test
Data
20
20
20

10

Anchor Port Gamble 2018 Eohs

x1
SMA-1B-IT3

15

7.071
22.21
6.274

0

4.339
357.778
5
17.562

0.05
0.862
<=0.842

Yes

N/A

Trans.
Test Data
26.565
26.565
26.565
12.921
18.435

Levene's Results:

Reference
Data
0

v o o wn

Test Residual Mean:

Test Residual SD:

Ref. Residual Mean:

Ref. Residual SD:
Deg. of Freedom:

Alpha Level:
Calculated Value:
Critical Value:

Variances
Homogeneous:

Trans.
Reference
Data

0

12.921

0

0

12.921

Ref Samp: x2

Ref ID: CR-21
Alias:

Replicates: 5
Mean: 2

SD: 2.739
Tr Mean: 5.168
Trans SD: 7.077

Test Results:

5.226 Statistic:

2.285 Balanced Design:
6.202 Transformation:
1.415

8

0.1 Null:

0.8121 Alternate:
>=1.860

Yes

Levene's Levene's Mann-

Test Reference Whitney
Residuals Residuals Ranks

4.355 5.168

4.355 7.753

4.355 5.168

9.289 5.168

3.775 7.753

Student's t
Yes
ArcSin

Experimental Hypothesis

x1>=x2

x1<x2

Degrees of Freedom: 8
Experimental Alpha Level: 0.05
Calculated Value: -4.0292
Critical Value: >=1.860
Accept Null Hypothesis: Yes
Power:

Min. Difference for Power:

Shipiro-
Wilk
Rankits Residuals

-9.289
-5.168
-5.168
-5.168
-3.775
4.355
4.355
4.355
7.753
7.753



Shapiro-Wilk Results:

Replicate
Number

© 0N RAWNR

i
o

Project Name:

Sample:
Samp ID:
Alias:
Replicates:
Mean:

SD:

Tr Mean:
Trans SD:

Residual Mean:
Residual SD:
SS:

K:

b:

Alpha Level:

Calculated Value:

Critical Value:

Normally
Distributed:

Override Option:

Test
Data
10
15
15

10

Anchor Port Gamble 2018 Eohs

x1
SMA-2C-IT3

10
6.124
16.489
9.471

0

5.425
559.119
5
22.023

0.05
0.8674
<=0.842

Yes

N/A

Trans.
Test Data
18.435
22.786
22.786

0

18.435

Levene's Results:

Reference
Data
0

v o o wun

Test Residual Mean:

Test Residual SD:

Ref. Residual Mean:

Ref. Residual SD:
Deg. of Freedom:

Alpha Level:
Calculated Value:
Critical Value:

Variances
Homogeneous:

Trans.
Reference
Data

0

12.921

0

0

12.921

6.595
5.943
6.202
1.415

0.1
0.144
>=1.860

Yes

Levene's
Test
Residuals
1.946
6.298
6.298
16.489
1.946

Ref Samp:
Ref ID:
Alias:
Replicates:
Mean:

SD:

Tr Mean:
Trans SD:

Test Results:

Levene's
Reference
Residuals
5.168
7.753
5.168
5.168
7.753

X2
CR-21

2.739
5.168
7.077

Statistic:
Balanced Design:
Transformation:

Null:
Alternate:

Mann-
Whitney
Ranks

Student's t
Yes
ArcSin

Experimental Hypothesis

x1>=x2
x1<x2

Degrees of Freedom:

Experimental Alpha Level:

Calculated Value:
Critical Value:

Accept Null Hypothesis:

Power:

Min. Difference for Power:

Rankits

0.05
-2.141
>=1.860
Yes

Shipiro-
Wilk
Residuals
-16.489
-5.168
-5.168
-5.168
1.946
1.946
6.298
6.298
7.753
7.753



Shapiro-Wilk Results:

Replicate
Number

© 0N WNER

i
o

Project Name:

Sample:
Samp ID:
Alias:
Replicates:
Mean:

SD:

Tr Mean:
Trans SD:

Residual Mean:
Residual SD:
SS:

K:

b:

Alpha Level:

Calculated Value:

Critical Value:

Normally
Distributed:

Override Option:

Test
Data

v o o

Anchor Port Gamble 2018 Eohs

x1
SMA-2C-IT6

2.236
N/A
N/A

0

4.192
333.903
5
15.917

0.05

0.7588
<=0.842

No

Not Invoked

Trans.
Test Data
4

[CRN NI NS

Levene's Results:

Reference
Data
0

v o o wun

Test Residual Mean:

Test Residual SD:

Ref. Residual Mean:

Ref. Residual SD:
Deg. of Freedom:

Alpha Level:
Calculated Value:
Critical Value:

Variances
Homogeneous:

Trans.
Reference
Data

4

[N AN

Ref Samp:
Ref ID:
Alias:
Replicates:
Mean:

SD:

Tr Mean:
Trans SD:

Test Results:

4.135

3.467

6.202

1.415

8

0.1

1.2344

>=1.860

Yes

Levene's Levene's
Test Reference
Residuals Residuals
2.584 5.168
2.584 7.753
2.584 5.168
2.584 5.168
10.337 7.753

X2
CR-21

2.739
N/A
N/A

Statistic:
Balanced Design:
Transformation:

Null:
Alternate:

Mann-
Whitney
Ranks

O VW oOsBED_ED™SED

Mann-Whitney
Yes
rank-order

Experimental Hypothesis

x1>=x2

x1<x2

Mann-Whitney N1: 5

Mann-Whitney N2: 5

Degrees of Freedom:

Experimental Alpha Level: 0.05

Calculated Value: 15

Critical Value: >=21.000

Accept Null Hypothesis: Yes

Power:

Min. Difference for Power:
Shipiro-
Wilk

Rankits Residuals
-5.168
-5.168
-5.168
-2.584
-2.584
-2.584
-2.584
7.753
7.753
10.337



Shapiro-Wilk Results:

Replicate
Number

© 0N WNER

i
o

Project Name:

Sample:
Samp ID:
Alias:
Replicates:
Mean:

SD:

Tr Mean:
Trans SD:

Residual Mean:
Residual SD:
SS:

K:

b:

Alpha Level:

Calculated Value:

Critical Value:

Normally
Distributed:

Override Option:

Test
Data

o o v o

Anchor Port Gamble 2018 Eohs

x1
SMA-2C-IT9

6.519
N/A
N/A

0

5.765
631.513
5
22.508

0.05
0.8022
<=0.842

No

Not Invoked

Trans.
Test Data
10

35

8

35

35

Levene's Results:

Reference
Data
0

v o o wun

Test Residual Mean:

Test Residual SD:

Ref. Residual Mean:

Ref. Residual SD:
Deg. of Freedom:

Alpha Level:
Calculated Value:
Critical Value:

Variances
Homogeneous:

Trans.
Reference
Data

3.5

8

3.5

3.5

8

Ref Samp:
Ref ID:
Alias:
Replicates:
Mean:

SD:

Tr Mean:
Trans SD:

Test Results:

8.57

3.999

6.202

1.415

8

0.1

1.2481

>=1.860

Yes

Levene's Levene's
Test Reference
Residuals Residuals
15.645 5.168
7.141 7.753
5.779 5.168
7.141 5.168
7.141 7.753

X2
CR-21

2.739
N/A
N/A

Statistic:
Balanced Design:
Transformation:

Null:
Alternate:

Mann-
Whitney
Ranks
3.5
35
35
35
35
35

8

8

8

10

Mann-Whitney
Yes
rank-order

Experimental Hypothesis

x1>=x2

x1<x2

Mann-Whitney N1: 5

Mann-Whitney N2: 5

Degrees of Freedom:

Experimental Alpha Level: 0.05

Calculated Value: 11.5

Critical Value: >=21.000

Accept Null Hypothesis: Yes

Power:

Min. Difference for Power:
Shipiro-
Wilk

Rankits Residuals
-7.141
-7.141
-7.141
-5.168
-5.168
-5.168
5.779
7.753
7.753

15.645



Statistical Results: Neanthes arenaceodentata Test

Report ID: PG1123.02



Shapiro-Wilk Results:

Replicate
Number

©0ONOU A WN R

-
o

Project Name:

Sample:
Samp ID:
Alias:
Replicates:
Mean:

SD:

Tr Mean:
Trans SD:

Residual Mean:
Residual SD:
SS:

K:

b:

Alpha Level:

Calculated Value:

Critical Value:

Normally
Distributed:

Override Option:

Test
Data
0.888
0.802
1.066
0.654
0.89

Anchor Port Gamble 2018 Neanthes Dry Weight

x1
SMA-1B-IT2

0.86
0.15
0.86
0.15

0.096
0.176

0.407

0.05
0.939
<=0.842

Yes

N/A

Trans.
Test Data
0.888
0.802
1.066
0.654
0.89

Levene's Results:

Reference
Data
0.775
0.496
0.802
0.886
0.717

Test Residual Mean:
Test Residual SD:
Ref. Residual Mean:
Ref. Residual SD:
Deg. of Freedom:

Alpha Level:
Calculated Value:
Critical Value:

Variances
Homogeneous:

Trans.
Reference
Data
0.775
0.496
0.802
0.886
0.717

0.106
0.092
0.103
0.091

0.1
0.0454
>=1.860

Yes

Levene's
Test
Residuals
0.028
0.058
0.206
0.206
0.03

Ref Samp:
Ref ID:
Alias:
Replicates:
Mean:

SD:

Tr Mean:
Trans SD:

Test Results:

Levene's
Reference
Residuals
0.04
0.239
0.067
0.151
0.018

x2
CR-21

0.735
0.147
0.735
0.147

Statistic:
Balanced Design:
Transformation:

Null:
Alternate:

Mann-
Whitney
Ranks

Student's t
Yes
No Transformation

Experimental Hypothesis
x1>=x2
x1<x2

Degrees of Freedom:
Experimental Alpha Level:
Calculated Value:

Critical Value:

Accept Null Hypothesis:

Power:

Min. Difference for Power:

Rankits

0.05
-1.3294
>=1.860
Yes

Shipiro-
Wilk
Residuals
-0.239
-0.206
-0.058
-0.018
0.028
0.03
0.04
0.067
0.151
0.206



Shapiro-Wilk Results:

Replicate
Number
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Project Name:

Sample:
Samp ID:
Alias:
Replicates:
Mean:

SD:

Tr Mean:
Trans SD:

Residual Mean:
Residual SD:
SS:

K:

b:

Alpha Level:

Calculated Value:

Critical Value:

Normally
Distributed:

Override Option:

Test

Data

0.926
0.695
0.741
0.826
0.554

Anchor Port Gamble 2018 Neanthes Dry Weight

x1
SMA-1B-IT3

0.748
0.14
0.748
0.14

Levene's Results:

0.093
0.165

0.393

0.05
0.939
<=0.842

Yes

N/A

Trans. Reference
Test Data Data
0.926 0.775
0.695 0.496
0.741 0.802
0.826 0.886
0.554 0.717

Test Residual Mean:
Test Residual SD:
Ref. Residual Mean:
Ref. Residual SD:
Deg. of Freedom:

Alpha Level:
Calculated Value:
Critical Value:

Variances
Homogeneous:

Trans.
Reference
Data
0.775
0.496
0.802
0.886
0.717

Ref Samp: X2
Ref ID: CR-21
Alias:

Replicates: 5
Mean: 0.735
SD: 0.147
Tr Mean: 0.735
Trans SD: 0.147

Test Results:

0.102 Statistic:

0.081 Balanced Design:
0.103 Transformation:
0.091

8

0.1 Null:

0.0161 Alternate:
>=1.860

Yes

Levene's Levene's Mann-

Test Reference Whitney
Residuals Residuals Ranks

0.178 0.04

0.053 0.239

0.007 0.067

0.078 0.151

0.194 0.018

Student's t
Yes
No Transformation

Experimental Hypothesis
x1>=x2
x1<x2

Degrees of Freedom:
Experimental Alpha Level:
Calculated Value:

Critical Value:

Accept Null Hypothesis:

Power:

Min. Difference for Power:

Rankits

0.05
-0.1455
>=1.860
Yes

Shipiro-
Wilk
Residuals
-0.239
-0.194
-0.053
-0.018
-0.007
0.04
0.067
0.078
0.151
0.178



Shapiro-Wilk Results:

Replicate
Number
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Project Name:

Sample:
Samp ID:
Alias:
Replicates:
Mean:
SD:

Tr Mean:
Trans SD:

Residual Mean:
Residual SD:
SS:

K:

b:

Alpha Level:

Calculated Value:

Critical Value:

Normally
Distributed:

Override Option:

Test

Data

0.788
0.704
0.729
0.761
0.746

Anchor Port Gamble 2018 Neanthes Dry Weight

x1
SMA-2C-IT3

0.746
0.032
0.746
0.032

Levene's Results:

0.069
0.09

0.28

0.05
0.8673
<=0.842

Yes

N/A

Trans. Reference
Test Data Data
0.788 0.775
0.704 0.496
0.729 0.802
0.761 0.886
0.746 0.717

Test Residual Mean:
Test Residual SD:
Ref. Residual Mean:
Ref. Residual SD:
Deg. of Freedom:

Alpha Level:
Calculated Value:
Critical Value:

Variances
Homogeneous:

Trans.
Reference
Data
0.775
0.496
0.802
0.886
0.717

0.023
0.018
0.103
0.091

0.1
1.914
>=1.860

Levene's
Test
Residuals
0.042
0.042
0.017
0.015

0

Ref Samp:
Ref ID:
Alias:
Replicates:
Mean:

SD:

Tr Mean:
Trans SD:

Test Results:

Levene's
Reference
Residuals
0.04
0.239
0.067
0.151
0.018

x2
CR-21

0.735
0.147
0.735
0.147

Statistic:
Balanced Design:
Transformation:

Null:
Alternate:

Mann-
Whitney
Ranks

Approximate t
Yes
No Transformation

Experimental Hypothesis
x1>=x2
x1<x2

Degrees of Freedom:
Experimental Alpha Level:
Calculated Value:

Critical Value:

Accept Null Hypothesis:

Power:

Min. Difference for Power:

Rankits

0.05
-0.1547
>=2.132
Yes

Shipiro-
Wilk
Residuals
-0.239
-0.042
-0.018
-0.017
0

0.015
0.04
0.042
0.067
0.151



Shapiro-Wilk Results:

Replicate
Number

©0ONOU A WN R

-
o

Project Name:

Sample:
Samp ID:
Alias:
Replicates:
Mean:

SD:

Tr Mean:
Trans SD:

Residual Mean:
Residual SD:
SS:

K:

b:

Alpha Level:

Calculated Value:

Critical Value:

Normally
Distributed:

Override Option:

Test

Data

0.608
0.801
0.839
0.831
0.832

Anchor Port Gamble 2018 Neanthes Dry Weight

x1
SMA-2C-IT6

0.782
0.098
N/A
N/A

0.081
0.125

0.323
0.05

0.8356
<=0.842

No

Not Invoked

Trans.
Test Data
2

® N © v

Levene's Results:

Reference
Data
0.775
0.496
0.802
0.886
0.717

Test Residual Mean:

Test Residual SD:

Ref. Residual Mean:

Ref. Residual SD:
Deg. of Freedom:

Alpha Level:
Calculated Value:
Critical Value:

Variances
Homogeneous:

Trans.
Reference
Data

4

1

6

10

3

Ref Samp:
Ref ID:
Alias:
Replicates:
Mean:

SD:

Tr Mean:
Trans SD:

Test Results:

0.07

0.06

0.103

0.091

8

0.1

0.6805

>=1.860

Yes

Levene's Levene's
Test Reference
Residuals Residuals
0.174 0.04
0.019 0.239
0.057 0.067
0.049 0.151
0.05 0.018

x2

CR-21

5

0.735

0.147

N/A

N/A

Statistic: Mann-Whitney

Balanced Design: Yes

Transformation: rank-order
Experimental Hypothesis

Null: x1>=x2

Alternate: x1<x2
Mann-Whitney N1:
Mann-Whitney N2:
Degrees of Freedom:
Experimental Alpha Level:
Calculated Value:
Critical Value:
Accept Null Hypothesis:
Power:
Min. Difference for Power:

Mann-

Whitney

Ranks Rankits

1

2

3

4

5

6

7

8

9

10

0.05

>=21.000
Yes

Shipiro-
Wilk
Residuals
-0.239
-0.174
-0.018
0.019
0.04
0.049
0.05
0.057
0.067
0.151



Shapiro-Wilk Results:

Replicate
Number
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Project Name:

Sample:
Samp ID:
Alias:
Replicates:
Mean:

SD:

Tr Mean:
Trans SD:

Residual Mean:
Residual SD:
SS:

K:

b:

Alpha Level:

Calculated Value:

Critical Value:

Normally
Distributed:

Override Option:

Test
Data
0.574
0.844
0.678
0.708
0.67

Anchor Port Gamble 2018 Neanthes Dry Weight

x1
SMA-2C-IT9

0.695
0.097
0.695
0.097

Levene's Results:

0.081
0.124

0.341

0.05
0.9335
<=0.842

Yes

N/A

Trans. Reference
Test Data Data
0.574 0.775
0.844 0.496
0.678 0.802
0.708 0.886
0.67 0.717

Test Residual Mean:
Test Residual SD:
Ref. Residual Mean:
Ref. Residual SD:
Deg. of Freedom:

Alpha Level:
Calculated Value:
Critical Value:

Variances
Homogeneous:

Trans.
Reference
Data
0.775
0.496
0.802
0.886
0.717

Ref Samp: X2
Ref ID: CR-21
Alias:

Replicates: 5
Mean: 0.735
SD: 0.147
Tr Mean: 0.735
Trans SD: 0.147

Test Results:

0.065 Statistic:

0.065 Balanced Design:
0.103 Transformation:
0.091

8

0.1 Null:

0.7588 Alternate:
>=1.860

Yes

Levene's Levene's Mann-

Test Reference Whitney
Residuals Residuals Ranks

0.121 0.04

0.149 0.239

0.017 0.067

0.013 0.151

0.025 0.018

Student's t
Yes
No Transformation

Experimental Hypothesis
x1>=x2
x1<x2

Degrees of Freedom:
Experimental Alpha Level:
Calculated Value:

Critical Value:

Accept Null Hypothesis:

Power:

Min. Difference for Power:

Rankits

0.05
0.5125
>=1.860
Yes

Shipiro-
Wilk
Residuals
-0.239
-0.121
-0.025
-0.018
-0.017
0.013
0.04
0.067
0.149
0.151



Shapiro-Wilk Results:

Replicate
Number
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Project Name:

Sample:
Samp ID:
Alias:
Replicates:
Mean:

SD:

Tr Mean:
Trans SD:

Residual Mean:
Residual SD:
SS:

K:

b:

Alpha Level:

Calculated Value:

Critical Value:

Normally
Distributed:

Override Option:

Test
Data
0.535
0.535
0.59
0.429
0.546

Anchor Port Gamble 2018 Neanthes AFDW

x1
SMA-1B-IT2

0.527
0.059
0.527
0.059

0.053
0.053

0.228

0.05
0.9686
<=0.842

Yes

N/A

Trans.
Test Data
0.535
0.535
0.59
0.429
0.546

Levene's Results:

Reference
Data
0.461
0.335
0.53
0.599
0.44

Test Residual Mean:

Test Residual SD:

Ref. Residual Mean:

Ref. Residual SD:
Deg. of Freedom:

Alpha Level:
Calculated Value:
Critical Value:

Variances
Homogeneous:

Trans.
Reference
Data
0.461
0.335
0.53
0.599
0.44

Ref Samp:
Ref ID:
Alias:
Replicates:
Mean:

SD:

Tr Mean:
Trans SD:

Test Results:

0.039

0.04

0.073

0.056

8

0.1

1.1034

>=1.860

Yes

Levene's Levene's
Test Reference
Residuals Residuals
0.008 0.012
0.008 0.138
0.063 0.057
0.098 0.126
0.019 0.033

x2
CR-21

0.473
0.099
0.473
0.099

Statistic:
Balanced Design:
Transformation:

Null:
Alternate:

Mann-
Whitney
Ranks

Student's t
Yes
No Transformation

Experimental Hypothesis

x1>=x2

x1<x2

Degrees of Freedom: 8
Experimental Alpha Level: 0.05
Calculated Value: -1.0444
Critical Value: >=1.860
Accept Null Hypothesis: Yes
Power:

Min. Difference for Power:

Shipiro-
Wilk
Rankits Residuals

-0.138
-0.098
-0.033
-0.012
0.008
0.008
0.019
0.057
0.063
0.126



Shapiro-Wilk Results:

Replicate
Number
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Project Name:

Sample:
Samp ID:
Alias:
Replicates:
Mean:

SD:

Tr Mean:
Trans SD:

Residual Mean:
Residual SD:
SS:

K:

b:

Alpha Level:

Calculated Value:

Critical Value:

Normally
Distributed:

Override Option:

Test
Data
0.569
0.48
0.496
0.551
0.401

Anchor Port Gamble 2018 Neanthes AFDW

x1
SMA-1B-IT3

0.499
0.066
0.499
0.066

0.055
0.057

0.235

0.05
0.97
<=0.842

Yes

N/A

Trans.
Test Data
0.569
0.48
0.496
0.551
0.401

Levene's Results:

Reference
Data
0.461
0.335
0.53
0.599
0.44

Test Residual Mean:
Test Residual SD:
Ref. Residual Mean:
Ref. Residual SD:
Deg. of Freedom:

Alpha Level:
Calculated Value:
Critical Value:

Variances
Homogeneous:

Trans.
Reference
Data
0.461
0.335
0.53
0.599
0.44

0.048
0.038
0.073
0.056

0.1
0.8142
>=1.860

Yes

Levene's
Test
Residuals
0.07
0.019
0.003
0.052
0.098

Ref Samp:
Ref ID:
Alias:
Replicates:
Mean:

SD:

Tr Mean:
Trans SD:

Test Results:

Levene's
Reference
Residuals
0.012
0.138
0.057
0.126
0.033

x2
CR-21

0.473
0.099
0.473
0.099

Statistic:
Balanced Design:
Transformation:

Null:
Alternate:

Mann-
Whitney
Ranks

Student's t
Yes
No Transformation

Experimental Hypothesis

x1>=x2

x1<x2

Degrees of Freedom: 8
Experimental Alpha Level: 0.05
Calculated Value: -0.4946
Critical Value: >=1.860
Accept Null Hypothesis: Yes
Power:

Min. Difference for Power:

Shipiro-
Wilk
Rankits Residuals

-0.138
-0.098
-0.033
-0.019
-0.012
-0.003
0.052
0.057
0.07
0.126



Shapiro-Wilk Results:

Replicate
Number
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Project Name:

Sample:
Samp ID:
Alias:
Replicates:
Mean:

SD:

Tr Mean:
Trans SD:

Residual Mean:
Residual SD:
SS:

K:

b:

Alpha Level:

Calculated Value:

Critical Value:

Normally
Distributed:

Override Option:

Test

Data

0.499
0.477
0.565
0.513
0.515

Anchor Port Gamble 2018 Neanthes AFDW

x1
SMA-2C-IT3

0.514
0.032
0.514
0.032

Levene's Results:

0.048
0.044

0.203

0.05
0.9434
<=0.842

Yes

N/A

Trans. Reference
Test Data Data
0.499 0.461
0.477 0.335
0.565 0.53
0.513 0.599
0.515 0.44

Test Residual Mean:
Test Residual SD:
Ref. Residual Mean:
Ref. Residual SD:
Deg. of Freedom:

Alpha Level:
Calculated Value:
Critical Value:

Variances
Homogeneous:

Trans.
Reference
Data
0.461
0.335
0.53
0.599
0.44

0.021
0.022
0.073
0.056

0.1
1.9328
>=1.860

Levene's
Test
Residuals
0.015
0.037
0.051
0.001
0.001

Ref Samp:
Ref ID:
Alias:
Replicates:
Mean:

SD:

Tr Mean:
Trans SD:

Test Results:

Levene's
Reference
Residuals
0.012
0.138
0.057
0.126
0.033

x2
CR-21

0.473
0.099
0.473
0.099

Statistic:
Balanced Design:
Transformation:

Null:
Alternate:

Mann-
Whitney
Ranks

Approximate t
Yes
No Transformation

Experimental Hypothesis
x1>=x2
x1<x2

Degrees of Freedom:
Experimental Alpha Level:
Calculated Value:

Critical Value:

Accept Null Hypothesis:

Power:

Min. Difference for Power:

Rankits

0.05
-0.8739
>=2.015
Yes

Shipiro-
Wilk
Residuals
-0.138
-0.037
-0.033
-0.015
-0.012
-0.001
0.001
0.051
0.057
0.126



Shapiro-Wilk Results:

Replicate
Number
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Project Name:

Sample:
Samp ID:
Alias:
Replicates:
Mean:

SD:

Tr Mean:
Trans SD:

Residual Mean:
Residual SD:
SS:

K:

b:

Alpha Level:

Calculated Value:

Critical Value:

Normally
Distributed:

Override Option:

Test
Data
0.362
0.506
0.438
0.53
0.493

Anchor Port Gamble 2018 Neanthes AFDW

x1
SMA-2C-IT6

0.466
0.067
0.466
0.067

0.055
0.057

0.236

0.05
0.9695
<=0.842

Yes

N/A

Trans.
Test Data
0.362
0.506
0.438
0.53
0.493

Levene's Results:

Reference
Data
0.461
0.335
0.53
0.599
0.44

Test Residual Mean:

Test Residual SD:

Ref. Residual Mean:

Ref. Residual SD:
Deg. of Freedom:

Alpha Level:
Calculated Value:
Critical Value:

Variances
Homogeneous:

Trans.
Reference
Data
0.461
0.335
0.53
0.599
0.44

0.053
0.032
0.073
0.056

0.1
0.7098
>=1.860

Yes

Levene's
Test
Residuals
0.104
0.04
0.028
0.064
0.027

Ref Samp:
Ref ID:
Alias:
Replicates:
Mean:

SD:

Tr Mean:
Trans SD:

Test Results:

Levene's
Reference
Residuals
0.012
0.138
0.057
0.126
0.033

x2
CR-21

0.473
0.099
0.473
0.099

Statistic:
Balanced Design:
Transformation:

Null:
Alternate:

Mann-
Whitney
Ranks

Student's t
Yes
No Transformation

Experimental Hypothesis
x1>=x2
x1<x2

Degrees of Freedom:
Experimental Alpha Level:
Calculated Value:

Critical Value:

Accept Null Hypothesis:

Power:
Min. Difference for Power:

Rankits

0.05
0.1344
>=1.860
Yes

Shipiro-
Wilk
Residuals
-0.138
-0.104
-0.033
-0.028
-0.012
0.027
0.04
0.057
0.064
0.126



Shapiro-Wilk Results:

Replicate
Number
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Project Name:

Sample:
Samp ID:
Alias:
Replicates:
Mean:

SD:

Tr Mean:
Trans SD:

Residual Mean:
Residual SD:
SS:

K:

b:

Alpha Level:

Calculated Value:

Critical Value:

Normally
Distributed:

Override Option:

Test

Data

0.375
0.482
0.429
0.449
0.412

Anchor Port Gamble 2018 Neanthes AFDW

x1
SMA-2C-IT9

0.429
0.04
0.429
0.04

Levene's Results:

0.049
0.046

0.211

0.05
0.9763
<=0.842

Yes

N/A

Trans. Reference
Test Data Data
0.375 0.461
0.482 0.335
0.429 0.53
0.449 0.599
0.412 0.44

Test Residual Mean:

Test Residual SD:

Ref. Residual Mean:

Ref. Residual SD:
Deg. of Freedom:

Alpha Level:
Calculated Value:
Critical Value:

Variances
Homogeneous:

Trans.
Reference
Data
0.461
0.335
0.53
0.599
0.44

0.029
0.024
0.073
0.056

0.1
1.6263
>=1.860

Yes

Levene's
Test
Residuals
0.054
0.053

0

0.02
0.017

Ref Samp:
Ref ID:
Alias:
Replicates:
Mean:

SD:

Tr Mean:
Trans SD:

Test Results:

Levene's
Reference
Residuals
0.012
0.138
0.057
0.126
0.033

x2
CR-21

0.473
0.099
0.473
0.099

Statistic:
Balanced Design:
Transformation:

Null:
Alternate:

Mann-
Whitney
Ranks

Student's t
Yes
No Transformation

Experimental Hypothesis
x1>=x2
x1<x2

Degrees of Freedom:
Experimental Alpha Level:
Calculated Value:

Critical Value:

Accept Null Hypothesis:

Power:

Min. Difference for Power:

Rankits

0.05
0.911
>=1.860
Yes

Shipiro-
Wilk
Residuals
-0.138
-0.054
-0.033
-0.017
-0.012
0

0.02
0.053
0.057
0.126



Statistical Results: Mytilus galloprovnicialis Larval Test

Report ID: PG1123.02



Shapiro-Wilk Results:

Replicate
Number
1

2

287

352

3

313

298

4

333

325

5

332

313

6

10

Project Name:

Sample:
Samp ID:
Alias:
Replicates:
Mean:

SD:

Tr Mean:
Trans SD:

Residual Mean:
Residual SD:
SS:

K:

b:

Alpha Level:

Calculated Value:

Critical Value:

Normally
Distributed:

Override Option:

Test
Data
323

287
352

313
298

333
325

332
313

Anchor Port Gamble 2018 Mytilus
x1

SMA-2A-IT

317.6
18.916
317.6
18.916

17.303
5688.4

73.86

0.05
0.959
<=0.842

Yes

N/A

Trans.
Test Data
323

30.6

4.6

15.4

14.4

Levene's Results:

Reference
Data
264

41.6

12.4

14.6

2.6

Test Residual Mean:
Test Residual SD:
Ref. Residual Mean:
Ref. Residual SD:
Deg. of Freedom:

Alpha Level:
Calculated Value:
Critical Value:

Variances
Homogeneous:

Trans.
Reference
Data

264

14.08
10.488
23.52
19.308

0.1
0.9607
>=1.860

Yes

Levene's
Test
Residuals
5.4

Ref Samp:
Ref ID:
Alias:
Replicates:
Mean:

SD:

Tr Mean:
Trans SD:

Test Results:

x2
CR-21

310.4
32.624
310.4
32.624

Statistic:

Balanced Design:

Transformation:

Student's t
Yes
No Transformation

Experimental Hypothesis

Null:
Alternate:
Levene's Mann-
Reference Whitney
Residuals Ranks
46.4
-30.6
-12.4
-4.6
2.6

X1 >=x2
x1<x2
Degrees of Freedom: 8
Experimental Alpha Level: 0.1
Calculated Value: -0.4269
Critical Value: >=1.397
Accept Null Hypothesis: Yes
Power:
Min. Difference for Power:
Shipiro-
Wilk
Rankits Residuals
-46.4
5.4
14.4
14.6
15.4
41.6



Shapiro-Wilk Results:

Replicate
Number
1

2

318

352

3

286

298

4

333

325

5

295

313

6

10

Project Name:

Sample:
Samp ID:
Alias:
Replicates:
Mean:

SD:

Tr Mean:
Trans SD:

Residual Mean:
Residual SD:
SS:

K:

b:

Alpha Level:

Calculated Value:

Critical Value:

Normally
Distributed:

Override Option:

Test
Data
286

318
352

286
298

333
325

295
313

Anchor Port Gamble 2018 Mytilus
x1

SMA-2C-IT6

303.6
21.007
303.6
21.007

17.804
6022.4

76.592

0.05
0.9741
<=0.842

Yes

N/A

Trans.
Test Data
286

14.4

17.6

29.4

8.6

Levene's Results:

Reference
Data
264

41.6

12.4

14.6

2.6

Test Residual Mean:

Test Residual SD:

Ref. Residual Mean:

Ref. Residual SD:
Deg. of Freedom:

Alpha Level:
Calculated Value:
Critical Value:

Variances
Homogeneous:

Trans.
Reference
Data

264

17.52
7.59
23.52
19.308

0.1
0.6467
>=1.860

Yes

Levene's
Test
Residuals
17.6

Ref Samp:
Ref ID:
Alias:
Replicates:
Mean:

SD:

Tr Mean:
Trans SD:

Test Results:

x2
CR-21

310.4
32.624
310.4
32.624

Statistic:

Balanced Design:

Transformation:

Student's t
Yes
No Transformation

Experimental Hypothesis

Null:
Alternate:
Levene's Mann-
Reference Whitney
Residuals Ranks
46.4
-17.6
-17.6
-12.4
-8.6

X1 >=x2
x1<x2
Degrees of Freedom: 8
Experimental Alpha Level: 0.1
Calculated Value: 0.3919
Critical Value: >=1.397
Accept Null Hypothesis: Yes
Power:
Min. Difference for Power:
Shipiro-
Wilk
Rankits Residuals
-46.4
2.6
14.4
14.6
29.4
41.6



Shapiro-Wilk Results:

Replicate
Number
1

2

342

352

3

305

298

4

289

325

5

328

313

6

10

Project Name:

Sample:
Samp ID:
Alias:
Replicates:
Mean:

SD:

Tr Mean:
Trans SD:

Residual Mean:
Residual SD:
SS:

K:

b:

Alpha Level:

Calculated Value:

Critical Value:

Normally
Distributed:

Override Option:

Test
Data
305

342
352

305
298

289
325

328
313

Anchor Port Gamble 2018 Mytilus
x1

SMA-2C-IT3

313.8
21.017
313.8
21.017

17.806
6024

76.996

0.05
0.9841
<=0.842

Yes

N/A

Trans.
Test Data
305

282

8.8

24.8

14.2

Levene's Results:

Reference
Data
264

41.6

12.4

14.6

2.6

Test Residual Mean:

Test Residual SD:

Ref. Residual Mean:

Ref. Residual SD:
Deg. of Freedom:

Alpha Level:
Calculated Value:
Critical Value:

Variances
Homogeneous:

Trans.
Reference
Data

264

16.96
9.064
23.52
19.308

0.1
0.6877
>=1.860

Yes

Levene's
Test
Residuals
8.8

Ref Samp:
Ref ID:
Alias:
Replicates:
Mean:

SD:

Tr Mean:
Trans SD:

Test Results:

x2
CR-21

310.4
32.624
310.4
32.624

Statistic:

Balanced Design:

Transformation:

Student's t
Yes
No Transformation

Experimental Hypothesis

Null:
Alternate:
Levene's Mann-
Reference Whitney
Residuals Ranks
46.4
-24.8
-12.4
-8.8
-8.8

X1 >=x2
x1<x2
Degrees of Freedom: 8
Experimental Alpha Level: 0.1
Calculated Value: -0.1959
Critical Value: >=1.397
Accept Null Hypothesis: Yes
Power:
Min. Difference for Power:
Shipiro-
Wilk
Rankits Residuals
-46.4
2.6
14.2
14.6
28.2
41.6



Shapiro-Wilk Results:

Replicate
Number
1

2

302

352

3

277

298

4

310
325

5

297

313

6

10

Project Name:

Sample:
Samp ID:
Alias:
Replicates:
Mean:

SD:

Tr Mean:
Trans SD:

Residual Mean:
Residual SD:
SS:

K:

b:

Alpha Level:

Calculated Value:

Critical Value:

Normally
Distributed:

Override Option:

Test
Data
320

302
352

277
298

310
325

297
313

Anchor Port Gamble 2018 Mytilus
x1

SMA-2B-ST

301.2
16.084
301.2
16.084

16.689
5292

72.098

0.05
0.9823
<=0.842

Yes

N/A

Trans.
Test Data
320

0.8

24.2

8.8

4.2

Levene's Results:

Reference
Data
264

41.6

12.4

14.6

2.6

Test Residual Mean:

Test Residual SD:

Ref. Residual Mean:

Ref. Residual SD:
Deg. of Freedom:

Alpha Level:
Calculated Value:
Critical Value:

Variances
Homogeneous:

Trans.
Reference
Data

264

11.36
9.869
23.52
19.308

0.1
1.2539
>=1.860

Yes

Levene's
Test
Residuals
18.8

Ref Samp:
Ref ID:
Alias:
Replicates:
Mean:

SD:

Tr Mean:
Trans SD:

Test Results:

x2
CR-21

310.4
32.624
310.4
32.624

Statistic:

Balanced Design:

Transformation:

Student's t
Yes
No Transformation

Experimental Hypothesis

Null:
Alternate:
Levene's Mann-
Reference Whitney
Residuals Ranks
46.4
-24.2
-12.4
-4.2
0.8

X1 >=x2
x1<x2
Degrees of Freedom: 8
Experimental Alpha Level: 0.1
Calculated Value: 0.5656
Critical Value: >=1.397
Accept Null Hypothesis: Yes
Power:
Min. Difference for Power:
Shipiro-
Wilk
Rankits Residuals
-46.4
2.6
8.8
14.6
18.8
41.6



Shapiro-Wilk Results:

Replicate
Number
1

2

297

352

3

318

298

4

276

325

5

319

313

6

10

Project Name:

Sample:
Samp ID:
Alias:
Replicates:
Mean:

SD:

Tr Mean:
Trans SD:

Residual Mean:
Residual SD:
SS:

K:

b:

Alpha Level:

Calculated Value:

Critical Value:

Normally
Distributed:

Override Option:

Test
Data
280

297
352

318
298

276
325

319
313

Anchor Port Gamble 2018 Mytilus
x1

SMA-2B-IT

298
2031
298
2031

17.633
5907.2

76.239
0.05

0.9839
<=0.842

Yes

N/A

Trans.
Test Data
280

20

22

21

Levene's Results:

Reference
Data
264

41.6

12.4

14.6

2.6

Test Residual Mean:

Test Residual SD:

Ref. Residual Mean:

Ref. Residual SD:
Deg. of Freedom:

Alpha Level:
Calculated Value:
Critical Value:

Variances
Homogeneous:

Trans.
Reference
Data

264

16.4
8.735
23.52
19.308

0.1
0.7513
>=1.860

Yes

Levene's
Test
Residuals
18

Ref Samp:
Ref ID:
Alias:
Replicates:
Mean:

SD:

Tr Mean:
Trans SD:

Test Results:

x2
CR-21

310.4
32.624
310.4
32.624

Statistic:

Balanced Design:

Transformation:

Student's t
Yes
No Transformation

Experimental Hypothesis

Null:
Alternate:
Levene's Mann-
Reference Whitney
Residuals Ranks
46.4
-22
-18
-12.4
-1

X1 >=x2
x1<x2
Degrees of Freedom: 8
Experimental Alpha Level: 0.1
Calculated Value: 0.7215
Critical Value: >=1.397
Accept Null Hypothesis: Yes
Power:
Min. Difference for Power:
Shipiro-
Wilk
Rankits Residuals
-46.4
2.6
14.6
20
21
41.6



Shapiro-Wilk Results:

Replicate
Number
1

2

336

352

3

285

298

4

303

325

5

322

313

6

10

Project Name:

Sample:
Samp ID:
Alias:
Replicates:
Mean:

SD:

Tr Mean:
Trans SD:

Residual Mean:
Residual SD:
SS:

K:

b:

Alpha Level:

Calculated Value:

Critical Value:

Normally
Distributed:

Override Option:

Test
Data
275

336
352

285
298

303
325

322
313

Anchor Port Gamble 2018 Mytilus
x1

SMA-2A-ST

304.2
25.253
304.2
25.253

18.929
6808

81.956

0.05
0.9866
<=0.842

Yes

N/A

Trans.
Test Data
275

31.8

19.2

1.2

17.8

Levene's Results:

Reference
Data
264

41.6

12.4

14.6

2.6

Test Residual Mean:
Test Residual SD:
Ref. Residual Mean:
Ref. Residual SD:
Deg. of Freedom:

Alpha Level:
Calculated Value:
Critical Value:

Variances
Homogeneous:

Trans.
Reference
Data

264

19.84
12.069
23.52
19.308

0.1
0.3614
>=1.860

Yes

Levene's
Test
Residuals
29.2

Ref Samp:
Ref ID:
Alias:
Replicates:
Mean:

SD:

Tr Mean:
Trans SD:

Test Results:

x2
CR-21

310.4
32.624
310.4
32.624

Statistic:

Balanced Design:

Transformation:

Student's t
Yes
No Transformation

Experimental Hypothesis

Null:
Alternate:
Levene's Mann-
Reference Whitney
Residuals Ranks
46.4
-29.2
-19.2
-12.4
-1.2

X1 >=x2
x1<x2
Degrees of Freedom: 8
Experimental Alpha Level: 0.1
Calculated Value: 0.336
Critical Value: >=1.397
Accept Null Hypothesis: Yes
Power:
Min. Difference for Power:
Shipiro-
Wilk
Rankits Residuals
-46.4
2.6
14.6
17.8
318
41.6



Shapiro-Wilk Results:

Replicate
Number
1

2

289

352

3

304

298

4

269

325

5

261
313

6

10

Project Name:

Sample:
Samp ID:
Alias:
Replicates:
Mean:

SD:

Tr Mean:
Trans SD:

Residual Mean:
Residual SD:
SS:

K:

b:

Alpha Level:

Calculated Value:

Critical Value:

Normally
Distributed:

Override Option:

Test
Data
266

289
352

304
298

269
325

261
313

Anchor Port Gamble 2018 Mytilus
x1

SMA-1-ST

277.8
18.102
277.8
18.102

17.119
5568

73.705

0.05
0.9757
<=0.842

Yes

N/A

Trans.
Test Data
266

11.2

26.2

8.8

16.8

Levene's Results:

Reference
Data
264

41.6

12.4

14.6

2.6

Test Residual Mean:

Test Residual SD:

Ref. Residual Mean:

Ref. Residual SD:
Deg. of Freedom:

Alpha Level:
Calculated Value:
Critical Value:

Variances
Homogeneous:

Trans.
Reference
Data

264

14.96
6.924
23.52
19.308

0.1
0.9331
>=1.860

Yes

Levene's
Test
Residuals
11.8

Ref Samp:
Ref ID:
Alias:
Replicates:
Mean:

SD:

Tr Mean:
Trans SD:

Test Results:

x2
CR-21

310.4
32.624
310.4
32.624

Statistic:

Balanced Design:

Transformation:

Student's t
Yes
No Transformation

Experimental Hypothesis

Null:
Alternate:
Levene's Mann-
Reference Whitney
Residuals Ranks
46.4
-16.8
-12.4
-11.8
-8.8

X1 >=x2
x1<x2
Degrees of Freedom: 8
Experimental Alpha Level: 0.1
Calculated Value: 1.9538
Critical Value: >=1.397
Accept Null Hypothesis: No
Power:
Min. Difference for Power:
Shipiro-
Wilk
Rankits Residuals
-46.4
2.6
11.2
14.6
26.2
41.6



Shapiro-Wilk Results:

Replicate
Number
1

2

299

352

3

336

298

4

324

325

5

325

313

6

10

Project Name:

Sample:
Samp ID:
Alias:
Replicates:
Mean:

SD:

Tr Mean:
Trans SD:

Residual Mean:
Residual SD:
SS:

K:

b:

Alpha Level:

Calculated Value:

Critical Value:

Normally
Distributed:

Override Option:

Test
Data
318

299
352

336
298

324
325

325
313

Anchor Port Gamble 2018 Mytilus
x1

SMA-1B-IT3

3204
13.612
320.4
13.612

16.22
4998.4

69.357

0.05
0.9624
<=0.842

Yes

N/A

Trans.
Test Data
318

214

15.6

3.6

4.6

Levene's Results:

Reference
Data
264

41.6

12.4

14.6

2.6

Test Residual Mean:

Test Residual SD:

Ref. Residual Mean:

Ref. Residual SD:
Deg. of Freedom:

Alpha Level:
Calculated Value:
Critical Value:

Variances
Homogeneous:

Trans.
Reference
Data

264

9.52
8.486
23.52
19.308

0.1
1.4843
>=1.860

Yes

Levene's
Test
Residuals
24

Ref Samp:
Ref ID:
Alias:
Replicates:
Mean:

SD:

Tr Mean:
Trans SD:

Test Results:

x2
CR-21

310.4
32.624
310.4
32.624

Statistic:

Balanced Design:

Transformation:

Student's t
Yes
No Transformation

Experimental Hypothesis

Null:
Alternate:
Levene's Mann-
Reference Whitney
Residuals Ranks
46.4
214
-12.4
-2.4
2.6

X1 >=x2
x1<x2
Degrees of Freedom: 8
Experimental Alpha Level: 0.1
Calculated Value: -0.6326
Critical Value: >=1.397
Accept Null Hypothesis: Yes
Power:
Min. Difference for Power:
Shipiro-
Wilk
Rankits Residuals
-46.4
3.6
4.6
14.6
15.6
41.6



Shapiro-Wilk Results:

Replicate
Number
1

2

274

352

3

316

298

4

300

325

5

284

313

6

10

Project Name:

Sample:
Samp ID:
Alias:
Replicates:
Mean:

SD:

Tr Mean:
Trans SD:

Residual Mean:
Residual SD:
SS:

K:

b:

Alpha Level:

Calculated Value:

Critical Value:

Normally
Distributed:

Override Option:

Test
Data
337

274
352

316
298

300
325

284
313

Anchor Port Gamble 2018 Mytilus
x1

SMA-1B-IT2

302.2
25.163
302.2
25.163

18.904
6790

81.657

0.05
0.982
<=0.842

Yes

N/A

Trans.
Test Data
337

282

13.8

22

18.2

Levene's Results:

Reference
Data
264

41.6

12.4

14.6

2.6

Test Residual Mean:
Test Residual SD:
Ref. Residual Mean:
Ref. Residual SD:
Deg. of Freedom:

Alpha Level:
Calculated Value:
Critical Value:

Variances
Homogeneous:

Trans.
Reference
Data

264

19.44
12.681
23.52
19.308

0.1
0.3949
>=1.860

Yes

Levene's
Test
Residuals
348

Ref Samp:
Ref ID:
Alias:
Replicates:
Mean:

SD:

Tr Mean:
Trans SD:

Test Results:

x2
CR-21

310.4
32.624
310.4
32.624

Statistic:

Balanced Design:

Transformation:

Student's t
Yes
No Transformation

Experimental Hypothesis

Null:
Alternate:
Levene's Mann-
Reference Whitney
Residuals Ranks
46.4
-28.2
-18.2
-12.4
-2.2

X1 >=x2
x1<x2
Degrees of Freedom: 8
Experimental Alpha Level: 0.1
Calculated Value: 0.445
Critical Value: >=1.397
Accept Null Hypothesis: Yes
Power:
Min. Difference for Power:
Shipiro-
Wilk
Rankits Residuals
-46.4
2.6
13.8
14.6
348
41.6



Shapiro-Wilk Results:

Replicate
Number
1

2

292

352

3

328

298

4

297

325

5

293

313

6

10

Project Name:

Sample:
Samp ID:
Alias:
Replicates:
Mean:

SD:

Tr Mean:
Trans SD:

Residual Mean:
Residual SD:
SS:

K:

b:

Alpha Level:

Calculated Value:

Critical Value:

Normally
Distributed:

Override Option:

Test
Data
328

292
352

328
298

297
325

293
313

Anchor Port Gamble 2018 Mytilus
x1

SMA-1A-IT

307.6
18.716
307.6
18.716

17.257
5658.4

73.676

0.05
0.9593
<=0.842

Yes

N/A

Trans.
Test Data
328

15.6

204

10.6

14.6

Levene's Results:

Reference
Data
264

41.6

12.4

14.6

2.6

Test Residual Mean:

Test Residual SD:

Ref. Residual Mean:

Ref. Residual SD:
Deg. of Freedom:

Alpha Level:
Calculated Value:
Critical Value:

Variances
Homogeneous:

Trans.
Reference
Data

264

16.32
4.168
23.52
19.308

0.1
0.815
>=1.860

Yes

Levene's
Test
Residuals
20.4

Ref Samp: X2

Ref ID: CR-21
Alias:

Replicates: 5
Mean: 310.4
SD: 32.624
Tr Mean: 310.4
Trans SD: 32.624

Test Results:

Statistic:

Balanced Design:

Transformation:

Null:
Alternate:
Levene's Mann-
Reference Whitney
Residuals Ranks
46.4
-15.6
-14.6
-12.4
-10.6

Student's t
Yes
No Transformation

Experimental Hypothesis

X1 >=x2

x1<x2

Degrees of Freedom: 8
Experimental Alpha Level: 0.1
Calculated Value: 0.1665
Critical Value: >=1.397
Accept Null Hypothesis: Yes
Power:

Min. Difference for Power:

Shipiro-

Wilk
Rankits Residuals

-46.4

2.6

14.6
20.4
204
41.6



Shapiro-Wilk Results:

Replicate
Number
1

2

291

352

3

283

298

4

304

325

5

301

313

6

10

Project Name:

Sample:
Samp ID:
Alias:
Replicates:
Mean:

SD:

Tr Mean:
Trans SD:

Residual Mean:
Residual SD:
SS:

K:

b:

Alpha Level:

Calculated Value:

Critical Value:

Normally
Distributed:

Override Option:

Test
Data
287

291
352

283
298

304
325

301
313

Anchor Port Gamble 2018 Mytilus
x1

SMA-2C-IT9

293.2
9.011
293.2
9.011

15.529
4582

65.79

0.05
0.9446
<=0.842

Yes

N/A

Trans.
Test Data
287

22

10.2

10.8

7.8

Levene's Results:

Reference
Data
264

41.6

12.4

14.6

2.6

Test Residual Mean:

Test Residual SD:

Ref. Residual Mean:

Ref. Residual SD:
Deg. of Freedom:

Alpha Level:
Calculated Value:
Critical Value:

Variances
Homogeneous:

Trans.
Reference
Data

264

7.44
3.465
23.52
19.308

0.1
1.8329
>=1.860

Yes

Levene's
Test
Residuals
6.2

Ref Samp:
Ref ID:
Alias:
Replicates:
Mean:

SD:

Tr Mean:
Trans SD:

Test Results:

x2
CR-21

310.4
32.624
310.4
32.624

Statistic:

Balanced Design:

Transformation:

Student's t
Yes
No Transformation

Experimental Hypothesis

Null:
Alternate:
Levene's Mann-
Reference Whitney
Residuals Ranks
46.4
-12.4
-10.2
-6.2
-2.2

X1 >=x2
x1<x2
Degrees of Freedom: 8
Experimental Alpha Level: 0.1
Calculated Value: 1.1364
Critical Value: >=1.397
Accept Null Hypothesis: Yes
Power:
Min. Difference for Power:
Shipiro-
Wilk
Rankits Residuals
-46.4
2.6
7.8
10.8
14.6
41.6



Shapiro-Wilk Results:

Replicate
Number
1

2

287

332

3

340

294

4

305

285

5

272

328

6

10

Project Name:

Sample:
Samp ID:
Alias:
Replicates:
Mean:

SD:

Tr Mean:
Trans SD:

Residual Mean:
Residual SD:
SS:

K:

b:

Alpha Level:

Calculated Value:

Critical Value:

Normally
Distributed:

Override Option:

Test
Data
268

287
332

340
294

305
285

272
328

Anchor Port Gamble 2018 Mytilus
x1

BW-15

294.4
29.348
294.4
29.348

20.507
7990

87.815

0.05
0.9651
<=0.842

Yes

N/A

Trans.
Test Data
268

7.4

45.6

10.6

224

Levene's Results:

Reference
Data
250

34.2

3.8

12.8

30.2

Test Residual Mean:
Test Residual SD:
Ref. Residual Mean:
Ref. Residual SD:
Deg. of Freedom:

Alpha Level:
Calculated Value:
Critical Value:

Variances
Homogeneous:

Trans.
Reference
Data

250

22.48
15.153
25.76
17.514

0.1
0.3167
>=1.860

Yes

Levene's
Test
Residuals
26.4

Ref Samp:
Ref ID:
Alias:
Replicates:
Mean:

SD:

Tr Mean:
Trans SD:

Test Results:

x2
CARR-20

297.8
33.708
297.8
33.708

Statistic:

Balanced Design:

Transformation:

Student's t
Yes
No Transformation

Experimental Hypothesis

Null:
Alternate:
Levene's Mann-
Reference Whitney
Residuals Ranks
47.8
-26.4
-22.4
-12.8
-7.4

X1 >=x2

x1<x2

Degrees of Freedom: 8

Experimental Alpha Level: 0.1

Calculated Value: 0.1701

Critical Value: >=1.397

Accept Null Hypothesis: Yes

Power:

Min. Difference for Power:
Shipiro-
Wilk

Rankits Residuals
-47.8
-3.8
10.6
30.2
34.2
45.6



APPENDIX C. CHAIN-OF-CUSTODY LOGS

Report ID: PG1123.02




Chain of Custo’  “ecord and Laboratory Analysis Request

COoC#

Nlrla Sediment and Field QC AivcHOR
Date: T { Wf (\ QEA‘ S G
L aboratory : EcoAnalysts
Project Name: Port Gambie - GMMP LTM
Project Number: 180388-01.01
Project Contact: Cheronne Oreiro
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1 See project SAP/QAPP for analyte lists and test methods
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Distribution: A copy will be made for the laboratory and client. The Project fite wili retain the original. Page of




“ecord and Laboratory Analysis Request

COC#
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Project Name: Port Gambie - OMMP LTM
Project Number: 180388-01.01
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