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A Toxicity and Bioaccumulation Evaluation of Peyton Slough Sediments

(Samples Collected October 18-22, 2001)

1.0 INTRODUCTION

Under contract to the URS Corporation (URS), Pacific EcoRisk (PER) performed toxicity and
bioaccumulation evaluations of sediments from Peyton Slough, in northern San Francisco Bay,
CA. These evaluations consisted of performing:

1. sediment elutriate toxicity tests with bivalve (Mytilus sp.) embryo/larval development

as the test endpoint;

2. 28-day sediment bioaccumulation tests with polychaetes (Nereis virens).
In order to document that the toxicity test organisms were responding to chemical stress in a
typical fashion, concurrent reference toxicant tests were also performed. This report describes the
performance and results of these evaluations.

2.0 SEDIMENT EVALUATION PROCEDURES

The methods vsed in conducting these evaluations followed established guidelines:
« Short-term methods for estimating the chronic toxicity of effluents and receiving waters
to West Coast marine and estuarine organisms (US EPA 1995);
« Testing Manual for the Evaluation of Dredged Material Discharged in Waters of the
U.S. (Inland Testing Manual, U.S.EPA/ACOE, 1998);
« Guide for determination of the bioaccumulation of sediment-associated contaminants by
benthic invertebrates (Standard E 1688-97a, ASTM).

2.1 RECEIPT AND HANDLING OF SEDIMENT SAMPLES

During the period of October 18-22, 2001, URS staff collected sediment samples for toxicity and
bioaccumulation analyses from several stations in and around the Peyton Slough area (Table 1).
At each station, sediment samples were collected and composited into HDPE containers which
were sealed and labeled, and placed into ice chests. These sediment samples were kept on ice
during collection, and were immediately transported, under chain-of-custody, to the FER testing
laboratory in Martinez, CA. Upon receipt at the laboratory, each sample was logged in and
placed within a sample storage refrigerator at 4°C. Copies of the Chain-of Custody records are

attached as Appendix A.
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Table 1. Peyton Slough sediment samples.
Type of Test Performed
Toxicity Test Bioaccumulation Test
RA 1 X
RA 1-2
RA 2-0
RAZ22H*
RA3-0*
RA 3-2
RA 2-2
RA4-2
RA 6 X
RA 6-2
RA7-0 *
RA 8-0 *
RA 9-0*
EA 8-2
RA 10 ** X
RA 10-2 *
RA 11 **
RA 12 *=
RA 12-2% X
# - Sediments which were tested at “pH, ., and at pH_- ;.
## _ Sediments that were tested only afier pH adjustment (no “pH,_ ., testing).

Sample I.D.

A e = =

ol el el 2

b

el

2.2 PREPARATION OF THE SEDIMENT ELUTRIATES

The sediment elutriates were prepared by mixing 150 mL of each site sediment with 600 mL of
0,45-um-filtered 30 ppt seawater (seawater collected from the U,C. Santa Cruz Granite Canyon
Marine Laboratory, diluted to a salinity of 30 ppt via addition of reverse-osmosis de-ionized
water) on a magnetic stir plate for 30 minutes. After mixing, the sample was allowed to settle for
one hour. After this one hour settling period, 1t was determined that the sediment particulates had
not settled enough for the planned testing. In order to remove any suspended particulate matter
that could interfere with the bivalve toxicity tests, each elutriate supernatant was transferred to
centrifuge bottles and centrifuged at 2500g for 10 minutss. The resulting supernatant comprised
the 100% elutriate test solution for each of the sediment treatmenits.

Evaluation of Peyton Slough Sediments (December 2001) Page 2
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2.2.1 Preparation of Sediment Elutriates After Adjustment of Sediment pH

For several of the sediment samples (identified by a single asterisk in Table 1), it was observed
that the sediment pH was acidic (pH < 6.5). As the low pH could potentially impédir embryo
development and/or survival in and of itself, it would then be virtually impossible to determine

whether or not there was any sediment elutriate toxicity due to chemical contamination. As a
result, additional aliquots of these “acidic’ sediments were used to prepare a second set of

elutriates after adjusting the sediment pH to acceptable levels.

Immediately prior to elutriate preparation, each of the acidic sediments was adjusted up to >pH, s
via dropwise addition of ACS reagent 1 N NaOH, followed by vigorous homogenization within
stainless steel bowls. Once the sediment pH was determined to be at pH~7.5 (£0.05 pH units)
each pH-adjusted sediment sample was used to prepare a sediment elutriate, as described in
Section 2.3.1. The testing of these pH-adjusted sediment elutriates was initiated and carried out
as were the other sediment elutriate tests.

23 DETERMINATION OF SEDIMENT ELUTRIATE TOXICITY

2.3.1 Test Organisms

The adult Myrilus sp. used to provide the embryos used in these tests were obtained from a
commercial supplier (Carlsbad Aquafarms, Carlsbad, CA). Upon receipt in the laboratory, the
adult bivalves were maintained in small tanks of filtered 30 ppt seawater, at 12°C.

2.3.2 Mytifus sp. Embryo Development Toxicity Test Procedures

The short-term chronic bivalve toxicity test consists of a 48 hr bioassay in which embryos of the
mussel, Mytilus sp., are exposed to site sediment elutriates, and the effects on embryo normal
development determined. The specific procedures used in these tests are described below.

The Lab Control water for this test consisted of 0.45-pum-filtered 30 ppt seawater (seawater
collected from the 1U.C. Santa Cruz Granite Canyon Marine Laboratory [UC Lab], adjusted to a
salinity of 30 ppt via addition of reverse-osmasis, de-ionized water). The Lab Control water and
the 100% site sediments elutriate samples were then used to prepare additional test solutions at
concentrations of 6.25, 12.5, 25, and 50% elutriate for each sediment. Initial routine “new” water
quality characteristics (pH, D.O., and salinity) were measured for each trearment test solution
prior to use in these tests.

Bivalve embryos were generated from gravid Mytilus sp.. Prior to spawning, the adult bivalves
were held in filtered seawater at a temperature of 12°C. To induce spawning, the gravid adults
were placed into clean 0.45 pm-filtered UC Lab seawater at 20°C. This increase in temperature
induced the bivalves to release sperm and eggs. When an individual was observed to begin
releasing sperm or eggs, it was transferred 10 a separate container for isolation and collection of
gametes, which were examined microscopically to evaluate viability and quality. The gametes
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exhibiting the best quality were used to prepare freshly-fertilized embryos by mixing a solution
of sperm (at the appropriate concentration) with an aliquot of the best quality eges. The resulting
embryos were examined approximately one hr after fertilization to ensure viability, and were
then used in the current tests. :

There were four test replicates at each treatment, each replicate consisting of a 20 mL glass vial
containing 10 mL of appropriate test solution. Additional replicates were established to verify the
inoculation density, and additional Lab Control treatment "observation " vials were established
for monitoring of successful embryo development (i.e., to allow monitoring of the test conditions
without affecting actual test replicates). Finally, vials for analysis of test water quality
characteristics (containing 20 mL of test solution at the same embryo density as the test vials)
were also established for each treatment. To initiate the test, the embryos were loaded into the
test containers at a density of approximately 150-300 embryos per replicate vial. These test and
observation/monitoring vials were then placed into a temperature-controlled water bath at 18°C
under a 16L:8D photoperiod.

After 48 hrs, the "observation"” vials were examined to ensure that > 90% of the surviving
embryos achieved normal development to the "D-hinge" stage. Upon confirming adequate
successful embryo development, the test was terminated with all of the test embryos being fixed
by the addition of 5% glutaraldehyde. At test termination, the water from the "water quality”
vials at each treatment was analyzed for salinity, D.O., and pH. The contents of each preserved
test vial were subsequently examined microscopically to determine the percentage of embryos
exhibiting normal development.

The resulting % normal development data at each treatment were compared to the Control
treatment to determine any developmental impairment, or toxicity, caused by the sediment
elutriates. All statistical analyses were made using the ToxCalc® statistical package (Version 5.0,
TidePool Scientific, McKinleyville, CA).

2.3.3 Reference Toxicant Testing of the Mytilus sp. Embryos

In order to document that the test organisms were responding to toxic stress in a typical fashion,
a reference toxicant test (with copper) was performed concurrently with the elutriate tests. The
test conditions for the reference toxicant test followed US EPA guidelines. The reference
toxicant test for Myrilus sp. consists of exposure to Cu at test concentrations of 2.5, 5, 10, 15, and

20 pg/L.

The reference toxicant test has one endpoint: % normal embryo development, The development
data for this test were statistically analyzed to determine the EC50 (the test concentration that
results in 50% normal development, relative to the Control); all statistical analyses were
performed using the ToxCale statistical package, and followed the U.S. EPA statistical
flowchart. The results of this reference toxicant test were compared to our data base of
performance by these organisms in previous reference toxicant tests to determine if the current
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response was consistent with historical results (i.c., within the range established by the historical
mean + 2 S.D., as per EPA test guidelines).

2.4 SEDIMENT BIOACCUMULATION TESTING

The potential for contaminants in the Peyton Slough sediments to bioaccumulate was evaluated
using sediment bioaccumulation tests with the polychaete Nereis virens. These tests were
performed following ASTM guidelines (ASTM 1997).

2.4.1 Test Organisms

The Nereis virens used in these tests were provided by a commercial supplier (Aquatic Research
Oreanisms, Hampton, NH), and were obtained from Booth Bay, ME.

2.4.2 Bigaccumulation Test Protocol

The Control treatment sediment for these tests consisted of “home™ sediment from Tomales Bay,
CA. There were five replicates established for the Control and each of the Peyton Slough
sediment samples. Each replicate consisted of approximately 4 L of homogenized sediment
placed into a 16 L. HDPE tanlc. For sediments which exhibited a pH < 7.5, the sediment pH was
adjusted up to pH, ; via addition of NaOH followed by vigorous homogenization and a 24-hr
equilibration period.

After all pH adjustments, approximately 6 L of 0.45-um-filtered full-strength seawater was
carefully poured into each tank so as to minimize disturbance of the sediment. The replicate
tanks were then placed into a temperature controlled water bath at 15°C, Each of the test
replicates was gently aerated.

After 24 hrs equilibration, routine water quality characteristics (temperature, pH, D.O., and
salinity) were determined for each test replicate at each treatment. Then, 25 randomly-selected
adult polychaetes were placed into each replicate container. Additional polychactes were also
collected at this time for determination of T, tissue concentrations (five replicates of 20
polychaetes each, placed inside HDPE bags which were sealed and labeled for identification, and
then frozen for later analyses). Each day, for the next 28 days, the water quality characteristics of
the overlying water were measured in one test replicate for each treatment; when observed, dead
polychaetes were removed from the test replicates. Approximately 80% of the overlying water in
each replicate was carefully replaced three times per week.

After 28 days exposure, the sediment from each replicate was sieved and the polychaetes
collected. The number of surviving polychaetes was determined. The surviving organisms were
rinsed with clean seawater and then placed inside pre-cleaned 500-mL glass jars which were
sealed and labeled for identification. These polychaetes were then frozen. All of the frozen
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polychaete samples were subsequently shipped, via overnight delivery and under chain-of-
custody, to Columbia Analytical Services (Kelso, WA) for analysis of contaminants of concern,

3.0 SEDIMENT ELUTRIATE TOXICITY TEST RESULTS
3.1 Sediment RA 1-2 Elutriate Toxicity to Mytilus sp. Embryo Development

The normal development results for Myrilus sp. embryos exposed to the Peyton Slough sediment
RA 1-2 elutriate are summarized in Table 2. Briefly, there was 94.2% normal development in the
Lab Water Control treatment test, indicating an acceptable response by the test organisms, There
was not less than 92.0% normal development at any of the elutriate treatments up through the
5(}% elutriate concentration, nene of which was significantly less than the Control. At the 100%
elutriate concentration, normal development was reduced to 10.2%, which was significantly less
than the Control. The NOEC was 50% elutriate and the LOEC was 100% elutriate. The EC25
and EC50 values were 66.8% and 77.0% sediment elutriate, respectively.

The test data and summaries of statistical analyses for this test are attached as Appendix B.

Table 2. Mytilus sp. embryo development in Peyton Slough Sediment RA 1-2 Elutriate.
Sediment Elutriate % Normal Embryo Development Owverall Mean
Treatment RepA | RepB | RepC Rep D
Lab Water Control 94.1 95.7 24.6 94.4 042
6.25% 93 o7 &7 96 95.8
12.5% 90 90 97 o7 035
25% 96 89 03 o7 942
50% 96 83 95 o4 52.0
100% * 12 b 7 16 10.2 *
NOEC = 50% elutriate
LOEC = 100% elutriate
BC25 = 66.8% clutriate
ECS0 = 77.0% elutriate

* — Significantly less than the Control treatment response at p < 0.05.
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3.2 Sediment RA 2-0 Elutriate Toxicity to Mytilus sp. Embryo Development

The normal development results for Mytilus sp. embryos exposed to the Peyton Slough sediment
EA 2-0 elutriate are summarized in Table 3. Briefly, there was 94.2% normal development in the
Lab Water Control treatment test. There was complete abnormal embryo development at all of
the sediment elutriate concentrations. The NOEC was <6.25% elutriate and the LOEC was
6.25% elutriate. Due to the distribution of the data, the EC25 and EC50 values could not be

determined.

The test data and summary of statistical analyses for this test are attached as Appendix B.

Table 3. Mytilus sp. embryo development in Peyton Slough Sediment RA 2-0 Elutriate.
Sediment Elatriate % Normal Embryo Development Overall Mean
Treatment RepA | EepB | RepC Rep D
Lab Water Control 92.1 95.7 9.6 94.4 94,2
6.25% 0 0 0 0 O *
12.5% 0 0 ] 0 0
25% 4] 0 4] 0 0F*
S50% * 0 0 0 0 0=
100% * 0 0 0 0 0=
NOEC = <(.25% elutriate
LOEC = 6.25% elutriate
EC25= Could not be determined
EC30= Could not be determined

* _ Significantly less than the Control treatment response at p < 0.05.

Evaluation of Peyton Slough Sediments [December 2001)
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3.3 Sediment RA 2-2 Elutriate Toxicity to Mytilus sp. Embryo Development

The normal development results for Mytilus sp. embryos exposed to the Peyton Slough sediment
RA 2-2 elutriate are summarized in Table 4a. Briefly, there was 94.2% normal development in
the Lab Water Control treatment test. There was complete abnormal embryo development at all
of the sediment elutriate concentrations. The NOEC was <.25% elutriate and the LOEC was
6.25% elutriate. Due to the distribution of the data, the EC25 and EC50 value could not be
determined.

The test data and summaries of statistical analyses for this test are attached as Appendix B.

Table 4a. Myrilus sp. embryo development in Peyton Slough Sediment RA 2-2 Elutriate.
Sediment Elutriate % Normal Embryo Development Overall Mean
Treatment RepA | RepB | RepC Rep D
Labh Water Control Az 5T 94.6 94 4 94.2
6.25% 0 0 0 0 ¥
12.5% 0 0 0 0 0*
25% 0 0 0 0 0#*
0% * 0 ] 0 ] 0*
100% * 0 0 0 0 0 *
NOEC = <(.25% elutriate
LOEC= 6.25% elutriate
BRI Could not be determined
EC30 = Could not be determined

* — Significantly less than the Control treatment response at p < 0.05.
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3.3.1 Sediment RA 2-2 (pH-Adjusted) Elutriate Toxicity to Mytilus sp.

The normal development results for Mytilus sp. embryos exposed to the Peyton Slough sediment
RA 2-2 elutriate, after adjustment of the sediment pH, are summarized in Table 4b. Briefly, thers
was 94.2% normal development in the Lab Water Control treatment test. There was complete
abnormal embryo development at all of the sediment elutriate concentrations. The NOEC was
<6.25% elutriate and the LOEC was 6.25% elutriate. Due to the distribution of the data, the
EC25 and EC5(} values could not be determined.

The test data and summaries of statistical analyses for this test are attached as Appendix B.

Table 4b. Evaluation of Peyton Slough pH-adjusted Sediment RA 2-2 Elutriate Toxicity.
Sediment Elutriate % Normal Embryo Development Overall
Treatment RepA | RepB | RepC | RepD Mean
Lab Water Control 92.1 95,7 546 94.4 94,2
6.25% 0 0 0 4] O
12.5% B 0 0 4] o
25% ] L] 0 0 0 *
50% * 0 0 0] 0 0*
100% * 0 0 0 0 0*
NOEC = <6.25% elutriate
1LOEC = 6.25% elutriate
EC25 = Could not be determined
EC50 = Could not be determined

* — Significantly less than the Control treatment response at p < 0.05.
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3.4 Sediment RA 3-0 Elutriate Toxicity to Mytilus sp. Embryo Development

The normal development results for Mytilus sp. embryos exposed to the Peyton Slough sediment
RA 3-0 elutriate are summarized in Table 5a, Briefly, there was 94.2% normal development in
the Lab Water Control treatment test. There was complete abnormal embryo development at all
of the sediment elutriate concentrations. The NOEC was <6.25% elutriate and the LOEC was
6.25% elutriate. Due to the distribution of the data, the EC25 and EC50 values conld not be

determined.

The test data and summaries of statistical analyses for this test are attached as Appendix B.

Table 5a. Myrilus sp. embryo development in Peyton Slough Sediment RA 3-0 Elutriate,

Sediment Elutriate % Normal Embrvo Development ] Overall Mean
Treatment RepA | RepB | RepC Rep D
Lab Water Control 92.1 95.7 94.6 94.4 04,2
6.25% 0 0 0 0 0 *
12.5% 0 0 4] 0 0#*
25% 0 0 0 4] {*
50% * 0 0 0 0 0=
100% * 4] 0 0 1] 0=
MNOEC = <6.25% elutriate
LOEC = 6.25% elutriate
EC25= Could not be determined
ECS50 = Could not be determined

* — Significantly less than the Control treatment response at p < 0.05.

Evaluation of Peyton Slough Sediments (December 2001)
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3.4.1 Sediment RA 3-0 (pH-Adjusted) Elutriate Toxicity to Mytilus sp.

The normal development results for Mytilus sp. embryos exposed to the Peyton Slough sediment
RA 3-0 elutriate, after adjustment of the sediment pH, are summarized in Table 5b. Briefly, there
was 94.2% normal development in the Lab Water Control treatment test. There was complete
abnormal embryo development at all of the sediment elutriate concentrations. The NOEC was
<6.25% elutriate and the LOEC was 6.23% elutriate. Due to the distribution of the data, the
EC25 and EC50 values could not be determined.

The test data and summary of statistical analyses for this test are attached as Appendix B.

Table 5b. Evaluation of Peyton Slough pH-adjusted Sediment BA 3-0 Elutriate Toxicity.

Sediment Elutriate % Normal Embryo Development Owverall
Treatment RepA | RepB | RepC Rep D Mean
Lab Water Control g92.1 =i 94.6 94.4 94.2
6.25% 0 0 0 0 0*
125% 0 0 0 0 0*
25% 0 0 o] 0 - 0
S0% * 0 4] 0 0 O#
1009 * 0 0 0 0 0*
NOEC = <6.25% elutriate
LOEC = 6.25% elutriate
EC25 = Could not be determined
EC50 = Could not be determined

* _ Sienificantly less than the Control treatment response at p < 0.05.

Evaluation of Peyton Slough Sediments [(December 2001)
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3.5 Sediment RA 3-2 Elutriate Toxicity to Myfilus sp. Embryo Development

The normal development results for Mytilus sp. embryos exposed to the Peyton Slough sediment
RA 3-2 elutriate are summarized in Table 6. Briefly, there was 94.2% normal development in the
Lab Water Contro] treatment test. There was not less than 94.2% normal development at any of
the elutriate treatments up throngh the 25% elutriate concentration, none of which was
significantly less than the Control. At the 50% elutriate concentration, normal development was
reduced to 27.5%, which was significantly less than the Control. The NOEC was 25% elutriate
and the LOEC was 50% elutate. The EC25 value could not be determined due to the
distribution of data; the EC50 value was 43.0% sediment elutriate.

The test data and summary of statistical analyses for this test are attached as Appendix B.

Table 6. Mytilus sp. embryo development in Peyton Slough Sediment RA 3-2 Elutriate.
Sediment Elutriate % Normal Embryo Development Owverall Mean
Treatment RepA | RepB | RepC Rep D
Lab Water Control 92.1 05.7 94.6 04,4 942
6.25% a7 06 o7 02 95.5
12.5% a7 9] o7 96 95.2
25% 97 95 94 o1 94.2
S0% * 27 42 22 19 o
1005% * 0 0 a 0 0#*
NOEC = 23% elutriate
LOEC = 0% elutriate
EC25 = Could not be determined
EC50 = 43.0% elutriate

* — Significantly less than the Control treatment response at p < 0.05.

Evaluation of Peyton Slough Sediments (December 2001)
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3.6 Sediment RA 4-2 Elutriate Toxicity to Mytilus sp. Embryo Development

The normal development results for Mytilus sp. embryos exposed to the Peyton Slough sediment
RA 4-2 elutriate are surnmarized in Table 7a. Briefly, there was 94.2% normal development in
the Lab Water Control treatment. There was complete abnormal embryo development at all of
the sediment elutriate concentrations. The NOEC was <6.25% elutriate and the LOEC was
6.25% elutriate. Due to the distribution of the data, the EC25 and EC50 values could not be
determined.

The test data and summary of statistical analyses for this test are attached as Appendix B.

Table 7a. Mytilus sp. embryo dcvélopme:nt in Peyton Slough Sediment RA 4-2 Elutriate.
Sediment Elutriate 92 Normal Embryo Development Overall Mean
Treatment RepA | RepB | RepC Rep D
Lab Water Control 021 a5t 94.6 94.4 94.2
6.25% (B 0 0 0 0*
12.5% 0 1] 0 ] [0z
25% 0 0 0 0 0*
509%™ 0 a 0 0 0
100% * 0 0 0 ] 0*
NOEC= <6.25% elutriate
LOEC = 6.25% elutriate
EC25 = Could not be determined
EC50 = Could not be determined

* _ Significantly less than the Control treatment response at p < 0.05.

Evaluation of Peyton Slough Sediments (December 2001) Page 13
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3.6.1 Sediment RA 4-2 (pH-Adjusted) Elutriate Toxicity to Mytilus sp.

The normal development results for Myrilus sp. embryos exposed to the Peyton Slough sediment
RA 4-7 elutriate, after adjustment of the sediment pH, are summarized in Table 7b. Briefly, thers
was 94.2% normal development in the Lab Water Control treatment test. There was complete
abnormal embryo development at all of the sediment elutriate concentrations. The NOEC was
<6.25% elutriate and the LOEC was 6.25% elutriate, Due to the distribution of the data, the

EC25 and EC50 values could not be determined.

The test data and summaries of statistical analyses for this test are attached as Appendix B.

Table 7b. Evaluation of Peyton Slough pH-adjusted Sediment RA 4-2 Elutriate Toxicity.
Sediment Elutriate % Normal Embryo Development Overall
Treatment Rep A Rep B Eep C Eep D Mean
Lab Water Control 92.1 95,7 946 94.4 04.2
6.25% 0 0 0 0 0*
12.5% { 0 0 0 0*
25% 0 0 0 0 0*
50% 0 0 0 0 0*
1005 i 0 0 0 0*
NOEC = <6,25% elutriate
LOEC = 6.25% elutriate
EC25= Could not be determined
EC50= Could not be determined

* — Significantly less than the Control treatment response at p < 0.05.
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3.7 Sediment RA 6-2 Elutriate Toxicity to Myfilus sp.

Envirgonmental Consulting & Testing

The normal development results for Mytilus sp. embryos exposed to the Peyton Slough sediment
RA 6-2 elutriate are summarized in Table 8. Briefly, there was 94.2% normal development in the
Lab Water Control treatment test. There was complete abnormal embryo development at all of
the sediment elutriate concentrations, The NOEC was <6.25% elutriate and the LOEC was
6.25% elutriate, Due to the distribution of the data, the EC25 and EC50 values eould not be

determined.

The test data and summary of statistical analyses for this test are attached as Appendix B.

Table 8. Evaluation of Peyton Slough Sediment RA 6-2 Elutriate Toxicity.
Sediment Elutriate % Normal Embryo Development Overall
Treatment RepA | RepB Rep C Rep D Mean
Lab Water Control 92.1 95.7 04.6 04.4 94.2
6.25% 0] 0 0 0 [afe
12.5% 0 0 0 0 0¥
25% 0 0 0 0 O*
0% *® ] a 0 1] %
100% * 0 0 0 0 0*
MOEC = <6.25% elutniate
LOEC = £.25% elutriate
EC25 = Could not be determined
EC50 = Could not be determined

* — Significantly less than the Control treatment response at p < 0.05.
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Enyironmental Consulting & Testing

3.8 Sediment RA 7-0 Elutriate Toxicity to Mytilus sp. Embryo Development

The normal development results for Mytilus sp. embryos exposed to the Peyton Slough sediment
RA 7-0 elutriate are summarized in Table 9a. Briefly, there was 94.2% normal development in
the Lab Water Control treatment test. There was complete abnormal embryo development at all
of the sediment elutriate concentrations. The NOEC was <6.25% elutriate and the LOEC was
6.25% elutriate. Due to the distribution of the data, the EC25 and EC50 values could not be

determined,

The test data and summary of statistical analyses for this test are attached as Appendix B.

Table 9a. Mytilus sp. embryo development in Peyton Slough Sediment RA 7-0 Elutriate,
Sediment Elutriate % Mormal Embryo Development Owverall Mean
Treatment RepA | RepB | RepC Rep D
Lab Water Control 92 95.7 94.6 94.4 04.2
0.25% 0 { 0 0 (05
12.5% 0 0 0 0 0*
25% 0 0 0 [ 0#
50% * 0 1] 0 0 0
1004 * 0 0 0 0 0+
NOEC = <0.25% elutriate
LOEC = 6.25% elutriate
ECZ5 = Could not be determined
EC30 = Could not be determined

* — Significantly less than the Control treatment response at p < 0.05.
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3.8.1 Sediment RA 7-0 (pH-Adjusted) Elutriate Toxicity to My#ilus sp.

The normal development results for Mytilus sp. embryos exposed to the Peyton Slough sediment
RA 7-0 elutriate, mm&dlm&m_ﬂﬂ are summarized in Table 9b. Briefly, there
was 94.2% normal development in the Lab Water Control treatment test. There was complete
abnormal embryo development at all of the sediment elutriate concentrations. The NOEC was
<6.25% elutriate and the LOEC was 6.25% elutriate. Due to the distribution of the data, the
EC25 and EC50 values could not be determined.

The test data and summary of statistical analyses for this test are attached as Appendix B.

Table 9b. Evaluation of Peyton Slough pH-adjusted Sediment RA 7-0 Elutriate Toxicity.
Sediment Elutriate % Normal Embryo Development Overall
Treatment RepA | RepB | RepC Rep D Mean
Lab Water Control 93.1 95.7 94.6 04.4 4.2
6.25% 0 0 0 0 Q=
12.5% 0 0 0 0 O*
23% 0 ] 0 ] O
50% * 0 4] 4] 0 Q¥
100% * 0 0 0 0 0+
NOEC = <h.25% elutriate
LOEC = 6.25% elutriate
EC25 = Could not be determinad
EC50 = Could not be determined

— Significantly less than the Control treatment response at p < 0.05.
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3.9 Sediment RA 8-0 Elutriate Toxicity to Mytilus sp. Embryo Development

The normal development results for Mytilus sp. embryos exposed to the Peyton Slough sediment
RA 8-0elutriate are summarized in Table 10a. Briefly, there was 94.2% normal development in
the Lab Water Control treatment test,. There was complete abnormal embryo development at all
of the sediment elutriate concentrations. The NOEC was <6.25% elutriate and the LOEC was
6.25% elutriate. Due to the distribution of the data, the EC25 and EC50 values could not be
determined.

The test data and summary of statistical analyses for this test are attached as Appendix B.

Table 10a. Mytilus sp. embryo development in Peyton Slough Sediment RA 8-0 Elutriate.
Sediment Elutriate % Normal Embryo Development Overall Mean
Treatment RepA | RepB | RepC Rep D
Lab Water Control 92.1 95.7 94.6 04.4 042
6.25% 0 0 0 0 0*
12.5% 0 1] 0 0 0
25% 0 { 0 0 0*
0% * 0 0 0 0 0*
100% * (0] 0 0 0 D*
NOEC = <6.25% elutriate
LOEC = 6.25% elutriate
ECZ5= Could not be determined
EC50= Could not be determined

* — Significantly less than the Control treatment response at p < 0.05,
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3.9.1 Sediment RA 8-0 (pH-Adjusted) Elutriate Toxicity to Myzilus sp.

Environmental Consulting & Testing

The normal development results for Mytilus sp. embryos exposed to the Peyton Slough sediment
RA 8-0 elutriate, after adjustment of the sediment pH, are summarized in Table 10b. Briefly,

there was 94.2% normal development in the Lab Water Control treatment test. There was
complete abnormal embryo development at all of the sediment elutriate concentrations. The
NOEC was <6.25% elutriate and the LOEC was 6.25% elutriate. Due to the distribution of the
data, the EC25 and ECS50 values could not be determined.

The test data and summary of statistical analyses for this test are attached as Appendix B.

Table 10b. Evaluation of Peyton Slough pH-adjusted Sediment RA 8-0 Elutriate Toxicity.
Sediment Elutriate % Normal Embryo Development Overall
Treatment FepA | RepB Rep C Rep D Mean
Lab Water Control 92.1 95.7 04.6 04 .4 842
6.25% 0 0 0 1] 0=
12.5% 0 {0 0 0 0*
25% ] 0 0 1] 0™
505 * (8] 0 0 0] 0"
1009% * 0 0 0 0 0 *
NOEC = <0.25% elutriate
LOEC = 6.25% elutriate
BE2h= Could not be determined
EC50 = Could not be determined

* — Significantly less than the Control treatment response at p < 0.05.
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3.10 Sediment RA 9-0 Elutriate Toxicity to Mytilus sp. Embryo Development

The normal development results for Mytilus sp. embryos exposed to the Peyton Slough sediment
RA 9-0 elutriate are summarized in Table 11a. Briefly, there was 94.2% normal development in
the Lab Water Control treatment. There was complete abnormal embryo development at all of
the sediment elutriate concentrations. The NOEC was <6.25% elutriate and the LOEC was

6.25% elutriate, Due to the distribution of the data, the EC25 and EC50 values could not be
determined.

The test data and summary of statistical analyses for this test are attached as Appendix B.

Table 11a. Mytilus sp. embryo development in Peyton Slough Sediment RA 9-0 Elutriate.
Sediment Elutriate % Normal Embryo Development Owverall Mean
Treatment RepA | RepB | RepC Rep D
Lab Water Control 92.1 95.7 24.6 944 942
6.25% 0 1] L] 0 0#*
12.5% 0 0 0 { 0*
13% 0 0 0 0 0
50% * 0 0 0 0 [ g
100% * 0 0 0 ] 0*
NOEC = <6.23% elutriate
LOEC = 0.253% elutriate
EC25 = Could not be determined
EC50 = Could not be determined

* — Significantly less than the Control treatment response at p < 0.05,
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3.10.1 Sediment RA 9-0 (pH-Adjusted) Elutriate Toxicity to Mytilus sp.

The normal development results for Mytilus sp. embryos exposed to the Peyton Slough sediment

EA 9-0 elutriate, after adjustment of the sediment pH, are summarized in Table 11b. Briefly,

there was 94.2% normal development in the Lab Water Control treatment test. There was a
statically significant reduction to 61.5% normal development at the 6.25% clutriate treatment.
There was complete abnormal embryo development at all of the remaining sediment elutriate
concentrations. The NOEC was <6.25% elutriate and the LOEC was 6.25% elutriate. Due to the
distribution of the data, the EC25 value could not be determined; the EC50 value was 5.7%

elutriate.

The test data and summary of statistical analyses for this test are attached as Appendix B.

Table 11b. Evaluation of Peyton Slough pH-adjusted Sediment RA 9-0 Elutriate Toxicity.
Sediment Elutriate % Normal Embryve Development Overall
Treatment RepA | RepB | RepC Rep D Mean
Lab Water Control 2.1 93.7 94.6 944 94.2
6.25% 78 74 16 78 61.5*
12.5% 0 ] 4] 0 0=
25% 0 0 4] 0 0*
S50% + 0 0 0 0 Q*
100% * 0 0 0 0 Q*
NOEC = <b.25% elutriate
LOEC = 6.25% elutriate
EC25 = Could not be determined
ECS0 = 5.7% elutriate
— Significantly less than the Control treatment response at p < 0.05.
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3.11 Sediment RA 9-2 Elutriate Toxicity to Mytilus sp. Embryo Development

The normal development results for Myrilus sp. embryos exposed to the Peyton Slough sediment
RA 9-2 elutriate are summarized in Table 12. Briefly, there was 94.2% normal development in
the Lab Water Control treatment test. There was complete abnormal embryo development at all
of the sediment elutriate concentrations. The NOEC was <6.25% elutriate and the LOEC was
6.25% elutriate. Due to the distribution of the data, the EC25 and EC50 values could not be
determined.

The test data and summary of statistical analyses for this test are attached as Appendix B.

Table 12. Myrilus sp. embryo development in Peyton Slough Sediment RA 9-2 Elutriate.
Sediment Elutriate % Normal Embryvo Development Owerall Mean
Treatment Rep A Eep B Rep C Rep D
Lab Water Control 92.1 0957 046 04 4 94732
6.25% 0 0 4] 0 Q*
12.5% 0 0 0 0 0*
25% 0 0 0] 0 0
S50% * 0 0 0 0 0*
100% * 0 0 0 0 o
NOEC = «6.25% elutriate
LOEC = 6.25% elutriate
( 2T = i Courd oy e aeenmined’
EC50 = Could not be determined

* — Significantly less than the Control treatment response at p < 0.05.
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3.12 Sediment RA 10-2 Elutriate Toxicity to Myfilus sp. Embryo Development

The normal development results for Mytilus sp. embryos exposed to the Peyton Slough sediment
RA 10-2 elutriate are summarized in Table 13a. Briefly, there was 94.2% normal development in
the Lab Water Control treatment test. There was complete abnormal embryo development at all
of the sediment elutriate concentrations. The NOEC was <6.25% elutriate and the LOEC was
6.25% elutriate. Due to the distribution of the data, the EC25 and EC50 values could not he

determined.

The test data and summary of statistical analyses for this test are attached as Appendix B.

Table 13a. Myrilus sp. embryo development in Peyton Slough Sediment RA 10-2 Elutriate.
Sediment Elutriate % Normal Embryo Development Overall Mean
. Treatment RepA | RepB | RepC Rep D
Lab Water Control 62.1 05.7 94.6 044 94.2
6.25% 0 0 0 0 0*
12.5% 0 0 0 0 [}
25%% 0 0 a 0 0+
S0% * 9] 0 0 0] 0*
100% * 0 0 0 0 0*
NOEC = <6.25% elutriate
LOEC = 6.25% elutriate
EC25 = Could not be determined
ECS0 = Could not be determined

* — Significantly less than the Control treatment response at p < 0.05.
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3.12.1 Sediment RA 10-2 (pH-Adjusted) Elutriate Toxicity to Mytilus sp.

The normal development results for Myrilus sp. embryos exposed to the Peyton Slough sediment
RA 10-2 elutriate, after adjustment of the sediment pH, are summarized in Table 13b. Briefly,
there was 94.2% normal development in the Lab Water Control treatment test. There was
complete abnormal embryo development at all of the sediment elutriate concentrations. The
NOEC was <6.25% elutriate and the LOEC was 6.25% elutriate. Due (o the distribution of the
data, the EC25 and EC50 values could not be determined.

The test data and summary of statistical analyses for this test are attached as Appendix B.

Table 13b. Evaluation of Peyton Slough pH-adjusted Sediment RA 10-2 Elutriate Toxicity.

Sediment Elutriate % Normal Embryo Development Overall
Treatment RepA | RepB | RepC | RepD Mean
Lab Water Control 02.1 957 D4.6 044 94,2
6.25% 0 0 0 0 [
12.5% 0 0 0 0 [}
25% 0 0 0 0 D*
509 * 0 0 0 0 D*
100% * 0] 0 o 1] 0*
NOEC = <6.25% elutriate
LOEC = 6.25% elutriate
EC25 = Could not be determined
EC30= Could not be determined

* — Significantly less than the Control treatment response at p < 0.05.

e ————————
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3.13 Sediment RA 12-2 Elutriate Toxicity to Myfilus sp. Embryo Development

The normal development resuits for Mytilus sp. embryos exposed to the Peyton Slough sediment
RA 12-2 elutriate are summarized in Table 14a. Briefly, there was 94.2% normal development in
the Lab Water Control treatment test. There was a statistically significant reduction to 87%
normal development at the 6.25% elutriate treatment. There was complete abnormal embryo
development at all of the remaining sediment elutriate concentrations. The NOEC was <6.25%
elutriate and the LOEC was 6.25% clutriate. Due to the distribution of the data, the EC25 value
could not be determined; the EC50 was 8.2% clutriate.

The test data and summary of statistical analyses for this test are attached as Appendix B.

Table 14a. Myrilus sp. embryo development in Peyton Slough Sediment RA 12-2 Elutriate.

Sediment Elutriate % Normal Embryo Development Owverall Mean
Treatment RepA | RepB Rep C Rep D
Lab Water Control 92.1 L2 T 94.6 04 4 04.2
6.25% 93.0 g1 74 G 8i0*
12.5% 1] 0 0 0 0*
25% 0 0 ] (4] 0
0% * 0 0 ] 0 0=
100% * 0 0 0] 0 0*
NOEC = : <6.25% elutriate
LOEC = 6.25% elutriate
HELS = Could not be determined
EC50 = 8.2% elutriate

* — Significantly less than the Control treatment response at p < .05,
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3.13.1 Sediment RA 12-2 (pH-Adjusted) Elutriate Toxicity to Mytilus sp.

The normal development results for Mytilus sp. embryos exposed to the Peyton Slough sediment

Environmental Consulting & Testing

RA 12-2 elutriate, after adjustment of the sediment pH, are summarized in Table 14b. Briefly,

there was 94.2% normal development in the Lab Water Control treatment test. Thers was a

statistically significant reduction to 91.2% normal development at the 6.23% elutriate treatment.

There was cotnplete abnormal embryo development at all of the remaining sediment elutniate

concentrations. The NOEC was <6.25% elutriate and the LOEC was 6.25% elutriate. Due to the

distribution of the data, the EC25 value could not be determined; the EC50 was 8.5% elutriate.

The test data and summary of statistical analyses for this test are attached as Appendix B.

Table 14b. Evaluation of Pevton Slough pH-adjusted Sediment RA 12-2 Elutriate Toxicity.
Sediment Elutriate %% Normal Embryo Development Overall
Treatment RepA | RepB | RepC | RepD Mean
Labh Water Control 92.1 95.7 94 .6 94.4 042
0.25% 49 a9 92 G5 01.2%
12.5% 0 0 0 0 0=
25% 0 0 0 0 PR
509 * ] 0 4] 4] DL
100% * 0 0 0 0 n*
NOEC = <6.25% elutriate
LOEC = 0.25% elutriate
EC25 = Could not be determined
EC50 = 8.5% elutriate

— Significantly less than the Control treatment response at p < 0.05,
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3.14 Reference Toxicant Toxicity to Mytilus sp.

The embryo development data for Mytilus sp. exposed to copper, the reference toxicant, are
summarized below in Table 15a. Briefly, there was 98.8% normal embryo development at the
Control treatment. At the 2.5 pg/L. Cu treatment, normal embryo development was reduced to
91.5% that was statistically less than the Control treatment. There was complete abnormal
development at the 15 and 20 pg/L Cu treatments. The ECS0 value was 6.37 pg/L Cu.

The test data & summary of statistical analyses for this test are attached as Appendix C.

Table 15a. Reference toxicity testing: Effects of Cu on Mytilus sp. embryo development.
Copper Treatment % Normal Embryo Development Overall
(pa/L) Rep A Rep B Rep C Rep D Mean (%)
Control 96 100 100 99 98.8
2.5 91 93 90 92 Q1.5
5 76 82 74 85 FogE
1 7 1 2 4 ST
15* { (0 0 0 0+
20 * 0 0 0 0 0»
EC50 = 6.37 pe/L Cu

* - Statistically less than the Control treatment response at p < 0.05,

The results of the most recent independent reference toxicant tests that comprise the working
database for this test are summarized below in Table 15b.
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The current reference toxicant test EC50 of 6.37 pg/L is well within the “‘acceptability” range
(“mean + 2 5§.D.”) of 3.86-15.0 pg/L (Table 15b), indicating that these bivalve embryos were

responding to toxicant stress in a consistent and typical fashion.

Table 15b. Mytilus sp. Reference Toxicant Test Results Database
Test ID Number EC50 (ugﬂ. Cu)
4624 14.2
4691 13.7
4730 10.4
4897 132
5047 8.1
5176 7.1
5362 8.9
5245 10.3
5299 11.0
5432 12.3
3489 6.0
5548 10.4
5648 8.9
5566 6.9
3594 8.2
5655 7.0
5768 11.8
5820 10.7
5901 5.3
6030 4.7
Test Acceptability Range (mean + 2 5.D.) = 3.86-13.0

o0
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4.0 SEDIMENT BIOACCUMULATION TEST DATA

The sediment binaccumulation tests were iniliated on November 8, 2001, and were terminated on
December 6. At test termination, the polychaetes were composited for each replicate, placed in
labeled containers, which were frozen, and then sent, via ovemight delivery and on dry ice, to the

analytical laboratory (Columbia Analytical Services, Kelso, WA). The number of surviving fo
polychaetes in each of the test replicates is summarized below in Table 16. ‘w"'&. e
L P
The test data for these tests are attached as Appendix D. 3 ﬁLVS
Table 16, Sediment bioaccumulation tests with Nereis virens.
Sampi= LD Number of Survwn;.l_.g Bival i‘.a_s
Rep A Rep B RepC | RepD Rep E
| “Home" Control 23 20 18 22 25
FAl 22 24 ¥ 20 273
RA G 11 0 11 1 1]
EA 10 0 0 16 12 18
RA 11 0 19 ] 2 I3
EA 12 1 | 2 13

5.0 QA/QC SUMMARY

Negative Control - The test organism response at the Control treatment was within acceptable
lirnits.
Positive Control - The results of the reference toxicant test that was performed concurrently

with the sediment elutriate tests were consistent with the historical database of tests performed
previously by this laboratory, indicating that these test organisms were responding to toxic stress

in a typical fashion.

Water Quality — With the exception of the low pH of the acidic sediment elutriates (discuséed
earlier), all water quality characteristics were within acceptable limits for these test organisms.
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APPENDIX A

Copy of the Sediment Sample Chain-of-Custody Records
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Facific EcoRisk Environmental Consulting & Testing

APPENDIX B

Test Data and Summaries of Statistical Analyses for the
Evaluation of Peyton Slough Sediment Elutriate Toxicity to
the Bivalve Mytilus sp.




Bivalve Larval Survival and Development Test-Proportion Nermal

Start Date: 01 Nov-03 00:00  Test ID; 6452 Sample 1D URS
End Date: 03 Nov-01 D0:00  Lab ID:  CAPER-Pacific EcoRlisk Sample Type: RA1-2
Sample Date: Pratocol: EFAW-EPA West Coast Test Species: ME-Mylilus edulis
Commanizs:
Coneg-% 1 2 3 4

D-Control 0.9206 0.9569 0.8461 0.9442
5.25 089300 08700 08700 0.9500

125 02000 08000 09700 0.8700

25 0.9600 08%00 058500 0.8700

50 0.8600 08300 095500 0.9400

100 01200 0.06800 00700 0.1600

Transform: Arcsin Square Reot 1-Tailed Number Total
Cone-% Mean N-Mean Mean Min Max CV% N t-5tat  Critical  MSD Resp  Number
D-Control  0.8418  1.0000 1.328B3 1.2851 1.3618 2.407 4 AT B80S
625 08575 1.0165 138665 1.3030 1.3967 3.235 4 0,732 2410 01238 17 400
125 09350 00076 1.3220 12400 1.8957 2 £.445 4 017 2,410 0.1238 28 400
25 08425 1.0008 1.3380 12327 1.3967 5.380 4 0,138 2410 0.1238 23 400
By 09200 09767 1.20680 1.1458 1.3694 7.860 4 0542 2410 01238 a2 400
=0 01025 01088 03200 02475 04115 23861 4 19,646 2410 0.1238 359 400
Auxiliary Tesis Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution {p = 0.01) 0.9288 0.B84 -0.6554 -0.3827
Bartlett's Test indicates equal varances {p = 0.53) 41179 15.086
Hypothesis Test (1-tail, 0.05) NOEC LOEC Ch¥ TU MSDu M5B M3E F-Stat F-Prob di
Dunnett's Test 50 100 70711 2 00705 0.682 00053 129.33 1.2E13 5 18
Maximum Likelihood-Probit
Parameter Value SE  95% Fiducial Limits Contrel Chi-Sgq Critical P-value Ku Sigma Iter
Slope 10868 1.0699 B.77F16 122966 0.0584 01338 11.345 0.99 1.8867  0.082 8
Intercept -15506 21154 -18.852 -11.36
TSCR D.0B0E 00053 00502  0.071 1.0
Point Probits % 85% Fiducial Limits
ECO1 2674 47062 39578 52.987 0.8 1
ECOS 3,355 54372 47.28 59.868 0.8 -
EC10 3718 53,722 51.969 3.9
EC15 3954 61852 55385 658 0.7 1
EC20 4158 64458 5B8.252 60.198 2 0.6
EC25 4306 ©B.781 80823 71331 £
EC40 4747 73014 67773 77.051 a 051
ECS0 5.000 Tr.od4 72282 BO.TET e 0.4
ECE0 5.263 81288 T7.024 B84.734
ECT5 5674 88874 8532 §2.072 0.3 1
ECED 5842 92077 88695 95328 0.2 4
EC85 G036 95956 92643 99438
EC90 6282 10107 97596 105.14 it
EC35 G645 10916 10495 114.73 0.0
ECO3 7326 12641 119.31  136.21 1 1000
Fage 1 ToxCale v5.0 Reviewad bw: o




Facific EcoRisk

Environmental Consulting and Testing

Bivalve Toxicity Test Data Sheet

Client; URS Species: M. edulis
Test Material: 28 | - "¢ Test Start Date: r =l
Test ID #: tpld [ Test End Date: 11-3-
Investigator: i Enumeration Date: li-tg-0]
Concentration MNumber of Mumber of Total Percent
& Replicate MNormal Abnormal # Larvae Mormal
: Larvae Larvas Development
A it o 214 92.06
£ |s 200 q 20) 9C. §F
L 15% 9 [6F 946
D Z20% 7 e 9442
A ) 4 foo bt
= 5 g = /08 97
< c al > /oo 37
= Al il /00 96
A a0 10 /06 20
& B 4o K /06 J0
o c il B f00 97
D o 5 /00 7
A Ale Y /00 9
= B TA 1l /a0 49
Ao G R T = /08 95
D ai % [0Y 9%
A Gl 4 00 Je
® | £% t1 /00 33
5o a5 < /0 95
D a4 & /40 ¢
A iz %% i /Z
g | 7, ay /80 G
= c i a3 /80 7
E [ %4 i) /b




Pacific EcoRisk

Envi[.'unmentnl Consulting and Testing

DEVELOPMENT TOXICITY TEST WATER CHEMISTRIES

Client:

JES Project #:

Sample: i

L4S2.

1=

Test Start Date:  j/-/=¥)

Time: J7/¢ Investigator:

Test End Date: (1=37y Time: (550  Species: Myrilus edulis
Day 0 Temperature ("C) 119
Concentration (%) pH D.O. (mg/L) Salinity (ppt)
Control 175 T2 26,7
6.25 163 &4 240
12.5 ey % 4 24,4
25 Gt 3 292
50 s iF 24 o
100 328 g 285
Day 1 Temperature li“CJ {7 !
Day 2 Temperature (*C) |15
| Concentration (%) pH D.0. (mg/L) Salinity (ppt)
|
| Contral
6.25 273 il 250
12,5 gk FiL 29.5
25 12y (0.9 7q.4
50 %5 (0. 29.6
100 7.8¢f 7-H hed




Bivalve Larval Survival and Development Test-Propartion Normal

Start Data: 01 Mov-01 00:00  Test ID: 6453 Sample ID; RA 20
End Date: 03 Nov-01 00:00  LabID: CAPER-Pacific EcoRisk Sample Type: EL-Elutriate
Sample Date: Protocol: EPAW-EPA West Coast Test Species: ME-Mytilus eduliz
Comments:

Conc-% 1 2 3 4

Control 09206 03569 0.8481 09442
€25 00000 0.0000 00000 0.0000
125 00000 00000 00000 0.0000

25 00000 0.0000 0.0000 0.0000
50 00000 0.0000 O0.0000 0.0000
100 00000  0.0000 0.0000 0.0000

Transform: Arcsin Square Root Rank 1-Tailed
Conc-% Mean N-Mean Mean Min Max CV% N Sum  Critical
Contral 09419 1.0000 1.3289 1.2851 13618 2407 4
*5.25 (0.000O 0.0000 00000 0.0000 00000 @ QU0OO 4 10.00  10.00
125 00000 00000 00000 00000 00000 0,000 4 10.00 10.00
25 00000 00000 O0C00 00000 00000  0.000 4 10,00 10.00
*50 00000 00000 00000 00000 00000 @ 0.000 4 10.00 10,00
*100 00000 00000 00000 00000 00000 0000 “ 10,00 10,00
Auxiliary Tests Statistic Critical Skew Hurt
Shapiro-Wilk's Test Indicates nen-normal distribution (p <= 0.,07) 0.4823 0.B34 -1.4854  11.065
Equality of variance cannct be confirmed
Hypothesis Test (1-tafl, 0.05) NOEC LOEC Chv Tu

Steal's Many-One Rank Test <6.25 6.25

Page 1 ToxCale v5.0. Reviewsd w:);_Q-’




Pacific EcoRisk Environmental Consulting and Te:sting_
Bivalve Toxicity Test Data Sheet
Client: URS Species: M. edulis
Test Material: £ 27 Test Start Date:  Jj-1 71
Test 1D} #: L LusS “Test End Drate: 11-3 1
Investigator: T Enumeration Date: 11-i%-0
T
Corncentration MNumber of Mumber of Tiotal Percent
& Replicate Normal Abnormal # Larvae Normal
Larvae Larvae Development
A 1477 7 Ly az.i
g B 262 9 10 0s7
8 c =% 4 1 q4. G
D 20% \2 215 0.4
A &2 12 |G0 O
& B & |0t 1a¢ 8,
& c 0 160 100 o
D % | 00 1oy o
A L [0 100 o
f} B o (B0 100 0
= = I 100 100 o
o 9, 10 f_ﬂf} 0
A [ Lo 10d 4]
= B ¢ 160 100 2,
c 4 | 60 100 &)
D 0 180 {4 0
A & rog 100 {7
5 B 0 10 100 i
£ C ) 1oy G 8]
D 0 100 (00 0
; A & 10 A%s) 0,
& B 0 100 (op o
2l 0 100 100 0
E 1 oy {00 O




Pacific EcoRisk Environmental Consulting and Testing

DEVELOPMENT TOXICITY TEST WATER CHEMISTRIES

Client: LS Project #: LHS3
Sample: £h 20
Test Start Drate: 1-1-¢)  Time: })7/0 Investigator: ...
Test End Date: lt-3—¢/ Time: ;& 3¢ Species: Mytilus edulis
Day 0 Temperature (°C) )79
Concentration (%) pH D.O. (mg/L) Salinity (ppt)
Control B v 281
6.25 .52 e 4.4
12.5 Tty £ 29 4 I
25 185 g5 2.4
50 L 33 5.0
100 [5e) £ 24 |
Day 1 Temperature (*C) L
Day 2 Tﬂm]_:;E:I':ﬂl]l'E: 'C) 1714
Concentration (%) pH D.0. (mg/L) Salinity (ppt)
Control
6.25 %3 PRal 29.¢
12.5 2.7% (_:.p. 3 2. &
25 6o Ol 28,5
50 132 SN 29 ¢
100 - ) gl 2900




Bivalve Larval Survival and Development Test-Proportion Mormal

Start Date: 01 Mov-01 00:00  Test ID: G454 Sample ID: A 2-2
End Data; 03 Mov-01 00:00  Lab ID: CAPER-Facific EcoRisk Sample Type: EL-Elutriate
Samgple Date: Frotocol: EPAW-EFA West Coast Test Specias: ME-Mytilus edulis
Comments:
Conc-% i 2 3 4
Contrel 0.8206 0.856% 09451 09442
6.05 (0.0000 00000 00000 0.0000
125 00000 00000 00000 0.0000
25 00000 00000 0.0000 0.0000
B0 0.0000 00000 00000 00000
100 00000 0.0000 00000 00000
Transform: Aresin Square Root Rank 1-Tailed
Conc-% Mean MN-Mean Mean Min Max CV¥% N Sum  Critical
Control  0.8418  1.0000 1.328% 12851 1.3618 2407 4
525 0.0000 00000 O.0000 00000 0.0000 0.000 4 10.00 10.00
125 00000 00000 000030 00000 0.0000 0.000 4 10,00 10.00
25 00000 00000 00000 Q0000 00000 @ 0.000 4 10.00 10.00
=0 0.0000 00000 0000 Q0000 00000  0.000 4 10.00 10.00
*100 00000 00000 00000 00000 00000 0000 4 10,00 10.00
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates non-normal distribution {p == 0.01) 04623 .624 -1.4854 11.96%
Equality of variance cannat be confirmed
Hypothesis Test (1-tail, 0.05) NOEC LOEC chy TU
Steal's Many-One Rank Test <6.25 6.25
Pags 1 ToxCale v5.0 Reviewed by:@"




Pacific EcoRisk Environmental Consulting and Testing

-Bivalve Toxicity Test Data Sheet

Client: RS Species: M. edulis
Test Material: 2AZ2-T Test Start Date; | |-/ -2
Test ID #: (s 54 Test End Date: - 3=
Investigator: g ' Enumeration Date: 11-24 -]
Concentration Number of Mumber of Total Percent
& Replicate Normal Abnormal # Larvae MNormal
Larvae Larvae Development
A a7 : ay G2.)
g B 200 9 200 GS.7
3 c |57 4 'R A
D 25 12 25 qy.4
A i) 0@ 0o [
e B ) 100 00 B
¥ C & 180 [Kal] 0
D 8] [ 6V 10D U
A ! 1a0 {08 0
5 Lz 0 (e 100 0
= c {1 |07 100 free )
) 0 120 1go o
A ) i . _}og O
& B 0 160 ico 0
Iy
St ¢ 4 j0d /00 %
5 0 100 jo0 0
A (&) z5 53 &
&R B 0 59 (=4 &
S D ) 1 0
D (J [ oo 0
A O ler ele 0
hg B £ 167 el 0
= g 0 160 00 0
; D LoY 100 0




Pacific EcoRisk

Environmental Consulting and Testing

DEVELOPMENT TOXICITY TEST WATER CHEMISTRIES

Client: LR Project #: (o245 &

Sample: A 2-2
Tast Start Date; H=1=-¢) Time: )70 Investigator: Iy
Test End Date: 11 -3/ Time: (S  Species: Mytilus edulis

Day 0 Temperature ("C) /7.9
Concentration (%) pH D.0. (mg/L) Salinity (ppt)
Control RS T =245 7]
6.25 128 73 285
12.5 o 5.4 29.4
25 feE SRS G2
50 5L.Aaj 7.4 25.€
100 L 1L % 2% ¢
Day 1 Temperature ("C) 1t
Day 2 Temperature (*C) 114
Concentration (%) pH D.O. (mg/L) Salinity (ppt)
Control
6.25 i o) 79 .2
12,5 185 K7 o
25 9] ) 79 5
50 75 T IR
100 .1 7 & A cg : 3




Bivalve Larval Survival and Development Test-Proportion Normal

Start Date: 01 Mow-01 00:00  Tast ID: 6455 Sampla 1D: RA 2-2 pH adjusted
End Date: 03 Mowv-01 00:00 LabID: CAPER-Pacific EcoRisk Sample Type: EL-Elutriate
Sample Date: Protocol: EPAW-EFA West Coast Test Species: ME-Mytifus edulis
Comments:
Coneg-%% 1 2 3 4
Control  0.89206 0.9569 0.9461 09442
6.25 00000 00000 00000 00000
125 00000 Q0000 00000 0.0000
25 00000 00000 00000 0.0000
S0 00000 00000 00000 0.0000
100 00000 00000 0.0000 0.0000
Transform: Arcsin Square Root Rank 1-Tailed
Conc-% Mszan HN-Mean Mean Min Max CV3% N Sum  Critical
Control 09413 1.0000 1.3288 12851 1.3618 2407 4
{25 00000 0.0000 0.0000 00000 Q0000 0,000 4 10.00 10.00
=125 0.0000 00000 00000 00000 0.0000 0.000 4 10.00 10.00
*25 Q0000 00000 Q0000 00000 00000 0000 4 10.00 10.00
*50 00000 00000 00000 00000 00000  0.000 4 10,00 10.00
*00 00000 00000 00000 00000 00000 @ 0000 4 10.00 10.00
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicatas non-normal distibution (p <= 0.01} 0.4623 0.884 -1.4854 11.969
Equality of variance cannct ba confimmed
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU
Steel's Many-One Rank Test =G,25 6.25
ToxCale vs5.0 Reviewsad hy:@/

Page 1




Pacific EcoRisk

Environmental Consulting and Tésﬁng

Bivalve Toxicity Test Data Sheet

Client; URS Species: M. edulis
Test Material: DA 2-1 gp duljustesl Test Start Date: [} -1 -7
Test ID #: 459 s Test End Date: 4~ 527
Investigator: (704 Enumeration Date: 1| 247
Cencentration Number of Number of Total Percent
& Replicate Normal Abmnormal # Larvas Normal
Larvae Larvae Development
A ] E 214 G2.1
E s we 4 206 457
S Rl ﬂ 1] 246
D 203 12 25 Qi
A (2 |69 100 5
E‘; B 0 L& 100 o
@ . 0 |07 0o o
D 0 160 100 0
A 0 |60 100 - )
2 B 0 o 100 0
59 Le 0 107 LcO )
D { 1o | 00 O
A 4 o0 e )
= B 0 [of . b 0
4 c ¢ 120 108 0
D 8] | pd | 00 0
A & 100 ot 0
= B 0 11 160 o
& c 0 (00 1oy 0
D 0 (o 100 0
A 0 (00 160 o)
g | 0 (00 100, 0
S 0 60 100 0
W 0 (o (60 0




Pacific EcoRisk

Environmental Consulting and Testing

DEVELOPMENT TOXICITY TEST WATER CHEMISTRIES

Client: Ugs Project#: P =
Sample: RA 2-2 pn edukd
Test Start Date:*  J|=)- 0} Time: /7/&Investigator: e
Test End Date: 11~3-0) Time: )5%’  Species: Myrilus edulis
Day 0 Temperature ("C) 17 9
I’ Concentration (%) pH D.0. (mg/L) Salinity (ppt)
Control 7= g2 24.7
6.25 152 2.3 240
12.5 LS %] i3
25 T 3 292 il
50 7y g2 24.0 H
100 17¢ 24 283 J
L
Day 1 Temperature ("C) 1.9
Day 2 Temperature (“C) g
| Concentration (%) pH D.O. (mg/L) Salinity (ppt) |
|| Control "
| 6.25 78y (0.3 28.4
12.5 %S 1-0 2.3
25 156 (0. 9 2 a.
50 8¢ (. 0 29 |
100 Tles (o 1 98.4_




Bivalve Larval Survival and Development Test-Proportion Normal

Start Date: 1 Now-01 00:00 TestiD: 6456 Sample |D: RA 30
End Date: 03 Nov-01 00:00 LablD: CAPER-Pacific EcoRisk Sample Type: EL-Elutriate
Sample Date: Protocol EPAW-EPA West Coast Test Species: ME-Mytilus edulis
Comments:
Cong-% 1 2 3 4
Control 09206 08860 0.8461 0.9442
£.25 00000 00000 0.0000 00000
12.5 00000 00000 0.0000 O.0000
25 00000 00000 00000 0.0000
50 00000 00000 0.0000 0.0000
100 0.0000 ©.0000 00000 0.0000
Transform: Arcsin Sguare Root Rank 1-Tailed
Conc-% Mean N-Mean Mean Min Max CV% M Sum__ Critical
Control  0.9473  1.0000 13288 1.2851 13618 2407 4
.05 00000 00000 00000 00000 00000  0.000 4 10.00  10.00
=125 00000 00000 00000 0.0000 0.0000 0.000 4 10.00 10.00
55 00000 00000 00000 0.0000 0.0000 @ 0.000 4 10.00 10.00
*50 00000 00000 0.0000 0.0000 0.0000  0.000 4 10.00  10.00
0] 00000 00000 Q0000 0.0000  0.0000 000 4 10.00 10.00
Auxiliary Tests Statistic Critieal Skeaw Kurt
Shapiro-Wilk's Test indicates non-normal distribution (p == 0.01) 04623 (.884 -1.4854 11.969
Eguality of vardanes cannot be confirmad
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChY TU
Steel's Many-One Rank Test =5.25 6.25
Page 1 ToxCale v2.0 Reviewed br;ﬁ/




Environmental Consulting and Testing

Pacific EcoRisk
Bivalve Toxicity Test Data Sheet
Client: URS Species: M, edulis
Test Material: =29 3-¢& Test Start Date: 1 )-1-71
Test ID #: el Sl Test End Date: j1-3-&i
Investigator: Wl Enumeration Date: i}-27-0|
Concentration Number of Nur?ih-er of Total Percent
& Replicate Mormal Abnormal # Larvae Normal
Larvae Larvae Development
A 167 g <14 42.)
:E B 200 G 2ok 45}
S c 15% 9 1] qu.
D 203 12~ s qu
A [y J&C 100 4]
g H 4 e 100 0
¥ o 0 i 106 a
D 0 180 \bo 0 |
A & &0 o0 O
= B & | 66 | e 0
= e b (06 O o |
D 2 Tad [ 4
& o 150 100 0
= B o {07 gD O
- i e 100 (00 o
D 0 16E (oD o
A J jee joo =
@ B {2 10 L27] &
- c & 1o oo O
D 0 (ov oo 0
A 0 [8L (b0 &
S i o e 100 0
= . Al 100 1 og o
B P o (0O D




Pacific EcoRisk

Environmental Consulting and Testing

DEVELOPMENT TOXICITY TEST WATER CHEMISTRIES

Client: Uues Project # Y50
Sample: £/ 3¢
Test Start Date: 1-1-0} Time: /7/¢ Investigator: |
Test End Date: [1-3-2) Time: )53  Species: Mytilus edulis
Day 0 Temperature (*C) 17.g
Concentration (%) pH D.O. (mg/L) Salinity (ppt)
Control 1.5 .7 24.7
6.25 164 7.1 2877
12.5 16D 7 249y
25 155 9.2 29.4
50 133 go 244
“ 100 S.68E % | 292
Day 1 Temperature ("C) 7.
Day 2 Teinperature ("C) /7.9
Concentration (%) pH D.O. (mg/L) -:Sa].initjf {ppt)
Control
6.25 180 b b 4
12.5 Mk, b O SHIRY
“ 25 1.7% b. %t 9%.2
50 150 b. ¢ 09.3
|| 100 glG G 27 -3




Bivalve Larval Survival and Development Test-Proportion Normal

Start Data: 01 Nov-01 00:00 Test ID: 6457 Sample I0: RA 3-0 pH adjusted
End Date: 03 Nov-01 00:00 LabID: CAPER-Pacific EcoRisk Sample Type: EL-Elutriata
Sample Date: Protocol: EFAW-EFA West Coast Test Spacies: ME-Myfilus edulis
Comments:
Cone-% 1 2 3 4
Control 09208 0.3569 0.8451 0.9442
625 0.0000 00000 00000 00000
125 00000 00000 00000 0.0000
25 00000 0.0000 00000 D.0000
50 00000 0003 00000 0.0000
100 00000 0.0000 00000 0.0000
Transform: Arcsin Square Boot Rank 1-Tailed
Cone-% Mean N-Mean Mean Min Max CV% N Sum  Critical
Control 09418 10000 13288 12861 1.26818 2407 4 .
*6.25 00000 0.0000 00000 00000 0.C000 0000 4 10.00 10.00
25 0.0000 00000 00000 00000 0.0000 0,000 4 10.00 10,00
*25 00000 00000 00000 00000 0.0000 0.000 4 10.00 10,00
*30 00000 00000 0.0000 00000 00000 @ 0.000 4 10.00  10.00
100 00000 00000 00000 00000 00000 0000 4 10.00 10,00
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.01) 0.4623 0.884 -1.4854 11.269

Egquality of varance cannot be confirmed

Hypothesis Test (1-tail, 0.05)

NOEC LOEC  ChV Ty

Steel's Many-One Rank Test

=625 625

: Fage 1

TewCals v5.0 Rewviewad h’ﬂh-




Farcific EcoRisk Environmental Cﬁnsuuigg and Testing
Bivalve Toxicity Test Data Sheet
Client; URS Species: M. edulis
Test Material:__PA_3-0_pit 02y Test Start Date: ___11-1-01
Test ID #: LGask Test End Date: 11- 3¢
Tnvestigator: Y- Enumeration Date: 11-18a-v]
Concentration Number of Number of Total Percent
& Replicate MNormal Abnormal # Larvae Mormal
Larvae Larvae Development
& 147 Ve 2 42.1
E s 200 q 209 s
& le 5% 4 ] Q.6
D 0% L s q4.4
A g 100 100 &
& B 2 [60 LoD 0
ﬁ c (b 10g oo &
D 0 60 (00 ©
A 0 16¢ |0Q 2]
3 5 0 100 too 0
~ c i (o0 L0 o
D 0 1o |00 o
Al 0 o0 (oo o
= . i 100 |00 0
& c 0 100 00 o)
o i LoV tov (o}
A 0 100 oo o
$ B 0 100 {00 o
=l 0 100 joU 0
. 0 100 [0U 0
A 0 167 (00 0
g | 0 100 /00 0
= c 0 |00 JO€ 0
E [} 0 (o0 0




Pacific EcoRisk Environmental Consulting and Testing

DEVELOPMENT TOXICITY TEST WATER CHEMISTRIES

Client: UES Project #: L5
Sample:  BY 30 pf) aolucky
Test Start Date: /}-1-2) ‘Time: }7/0 Investigator: K. ..
Test End Date: i1-3-¢j Time: §S53¢  Species: Mytilus edulis
Day 0 Temperature ("C) g
Concentration (%) pH D.O. (me/L) Salinity (ppt) |
Control 17715 e 74.7)
6.25 120 yaofd, 270
12.5 i 3 29.4
25 773 24 ay
| 30 1) %) 292
100 152 &3 29.0
Day 1 Temperamre ("C} ]
Day 2 Temperature ("C) 174
Concentration (%) pH D.O. (mg/L) Salinity (ppt)
Control
625 .82 N HZ
125 %8 e 297
25 g5 b.3 A9
50 L (:CJ = 9 ::’:7;ﬁ '
100 as 0D 7.4




Bivalve Larval Survival and Development Test-Proportion Normal

Start Date: 01 Now-03 00:00  TestID: 6458 Sample 10: URS
End Date: 03 Nov-01 00:00 LablD: CAPER-Pacific EcoRisk Sample Type: RA3-2
Sample Date: Protocol: EPAW-EPA West Coast Tesl Spacies: ME-Mytilus edulis
Comments:
Conc-% 1 2 3 4

D-Contol 08206 09565 0.5461 08442
6,25 09700 08600 08700 0.2200

125 08700 08100 0.8700 O0.8600

25 08700 08500 08400 0.9100

50 02700 04200 0.2200 0.1300

100 0.0000 ©.0000 0.0000 0.0000

Transform: Arcsin Square Root 1-Tailed Number Total
Cone-% Mean H-Mean Mean Min Max CV3a N t-Stat  Critical MSD Resp  Number
D-Control 0.8418 1,0000 1.3289 12851 1.3618 2407 4 47 805
6,25 09550 1.0139 1.3617 1.2840 1.3067 3.919 4 -0.681 2360 01137 18 400
125 09525 10112 1.3572 1.2661 1.3867 4576 4 0588 23680 01137 19 400
25 (08425 10006 13320 1.2881 1.3867 4053 4 DOoB2 2360 01137 23 400
*650 02750 02919 0.58477 04510 07061 20454 4 16218 2380 01137 290 400
100 00000 00000 00500 0.0500 00500  0.000 4 400 400
Auxiliary Tests Statistic Critieal Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p = 0.01) 0.328 0.B68 D444 1.1318
Bartlett's Test indicates equal variances (p = 0.36) 4.3715 13.277
Hypothesis Test (1-tail, 0.05) MOEC LOEC Chy Tu MSDu MSEB MSE F-Stat F-Prob df
Dunnett’s Test 25 &0 35,365 4 0.0638 05097 0.0046 10982 &4E-11 4,18
Trimmed Spearman-Karber
Trim Lewvel EC50 95% CL
0.0% 42957 41833 44385
50% 42484 41.048 43980
10.0% 41934 40395 43532 1.0
20.0% 41.013 33220 42770
Auto-0.0% 42087 41.633 44.385 0.9 1
0.8 -
0.7 1
& 0.6
5
g 0.5 1
£}
= 0.4
0.3 -
0.2
0.1 4
0.0 ——
1 10 100
Dose %

Fana 1 TrwiTals oS Ny = P B &4




Environmental Consulting and Testing

Pacific EcoRisk
Bivalve Toxicity Test Data Sheet
Client: LIRS Species: M, edulis
Test Matarial: ERy 32 Test Start Diate: (-1
Test ID #: 58 Test End Date:  j}- 577/
Investigator: W Enumeration Date: [ S
Concentration Number of Mumber of Total Percent
& Replicate Normal Abnormal # Larvas Mormal
Larvae Larvae Development
A 1 1 2t 9266
E B 260 G 2485 95 6.2
S 15% 4 (67 94.6/
D 203 i 215 1442
A 97 > /60 97
8 g Qte 4 /00 26
S e arl G
n a2 g /00 97
. a7 2 /00 97
¢ 5 a1 4 (00 9
2 z a1 % /00 97
D Cilo H lod 26
A 47 v . (00 37
w2 B a5 = /OO AT
s G & iy 94
b a) G /00 3/
A 21 73 100 2t
2 B q7 5K /ob 47
@ - 27 7¢ /60 22
D 14 %] /0D L7
A 2 120 /00 o
g L= O 100 [0 0
= e n LOO 100 g
E D 60 /00 O




Bivalve Larval Survival and Development Test-Proportion Normal

Start Dats: 01 Now-01 00:00  Test1D: 6459 Sample 1D: RA 4-2
End Date: 03 Now-01 00:00  LabID: CAPER-Pacific EcoRisk Sample Type: EL-Elutriate
Sample Date: Protocol. ERPAW-EPA West Coast Test Spacies: ME-Mytilus edulis
Comments:
Conc-% 1 2 3 4
Control 0.9206 09563 08451 0.9442
625 00000 0.0000 00000 0.0000
125 0.0000 00000 0.0000 0.0000
25 0.0000 0.0000 0.0000 0.0000
50 0.0000 0.0000 00000 0.0000
100  0.0000 0.0000 00000 0.0000
Transform: Arcsin Square Root Rank 1-Tailed
Conec-% Mean N-Mean Mean Min Max CV% N Sum  Critical
Contrel  0.8412  1.,0000 1.3289 1.2851 13818 2407 4
*5.26 00000 00000 00000 00000 0.0000 0.000 4 10.00 10.00
125 00000 00000 00000 00000 0.0000 0.000 4 10.00 10,00
w25 0.0000 0.0000 0.0000 0.0000 0.0000 @ 0.000 4 10.00 10,00
L) 00000 00000 00000 00000 0.0000  0.000 4 10.00 10,00
~n0  0.0000 0.0000 00000 00000 0.0000 0.000 4 10.00 10.00
Auxiliary Tests Statistic Critical Skaw Kurt
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.01} 0.4823 0.B24 -1.4854 11.869
Equality of variance cannot ba confirmed
Hypothesis Test (1-tail, 0.05) NCEC LOEC  ChV Tu
Steel's Many-0One Rank Test =B6.25 6.25
Fage 1 ToxCale v5.0 Reviewsd by: J—Q/




Pacific EcoRisk Environmental Consulting and Testing

Bivalve Toxicity Test Data Sheet

Client: URS Species: M. edulis
Test Material: 2ay-L Test Start Date:  1]-]—07
Test ID #; TEEL] Test End Date:  3)-3-4]
Investigator: e Enumeration Date:  [1-18-0)
Concentration Number of MNumber of Total Percent
& Replicate Mormal Abnormal #Larvar Normal
Larvae Larvas Development
A [o1 A 214 G2. |
= : (,jf‘ e
& B 20 A6 G 45,
& |c 5% q e el i
D 0% e 215 Gy
A 2 g0 10 O
& B [ | ol el o
el
E c o 160 alo, 0
D 0 (p0 L6o o
A 9] 128 o &)
§ 4 G I o0 Tele) &
= c o 10 T o
D 0 100 {Ce i}
A /) | 07 . j oo -
s |8 b |0V 100 o
= c @, o0 (60 o
D 0 1oy (oo o
A 0 j00 (00 o
® B {7 |00 | &0 &
@ bl g
c v | 14ls] A
D C |00 toe o
A O [00 106 o
® |5 6 1o 1oe o
= e 0 16U 100 0
E Q | E’U 1&v [




Pacific EcoRisk

DEVELOPMENT TOXICITY TEST WATER CHEMISTRIES

Environmental Consuliing and Testing

Client: LS Project #: 1S 4q
Sample: 24 4-2
Test Start Date: J2-/-¢) Time: j7)0 Investigator: e
Test End Date: i1-5~¢7 Time: 1S3  Species: Mytilus edulis
Day 0 Temperature ("C) } 1.4
Concentration (%) pH D.O. (mg/L} Salinity (ppt)
Control o e i T.=2 2977
6.25 TE% 15 29 .0
12.5 1%, & 24.53
25 it TE 29.4
50 &80 o | 2%l
100 a3 %2 2E.0
Day 1 Temperature (C) [77-1
Day 2 Temperature ("C) 179
Concentration (%) pH D.O. (mg/L) Salinity (ppt)
Cﬁntm]
6.25 1% a5 A
12.5 153 L5 2l
25 1-Go e (-5 S,
50 G.0] -9 23 .G
100 4.52 (0 67 & i { I




Bivalve Larval Survival and Develo

pment Test-Freportion Normal

FA 4.2 pH adjusted

Start Date: 01 Now-0100:00 TestID: 6460 Sampla |D:
End Cate; 03 Nov-01 00:00 LabID: CAPER-Pacific EcoRisk Sample Type: EL-Elutriate
Satnple Date: FProtocol: EPAW-EPA West Coast Test Species: ME-Mytilus edulis
Comments:
Conec-% 1 2 3 4
Conliol 05206 0095689 009461 00442
623 00000 00000 0.0000 0.0000
125 0.0000 00000 00000 0.0000
25 0.0000 0.0000 0.0000 0.0000
50 00000 0.0000 0.0000 00000
100 0.0000 0.0000 0.0000 0.0000
Transform: Arcsin Sguare Root Rank 1-Tailed
Conc-% Mean N-Mean Mean Min Max CV% M Sum  Critical
Controf  0.2413 10000 13289 12859 1.3618 2407 4
"§.23  0.0000 00000 00000 0.0000  0.0000 0.000 4 10.00 10.00
*125 0.0000 00000 00000 0.0000 0.0000 0000 4 1000 10,00
*25  0.0000 0.0000 00000 0.0000 0.0000 0.000 4 10.00 10.00
*50  0.0000  0.0000 00000 0.0000  0.0000 0.000 4 10.00 10,00
*100  0.0000 0.0000 0.0000 0.0000 0.0000 0000 4 10,00 1o.00
Auziliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates non-nornal distribution (p<==0.01) G.4623 0.884 -1.4854 11.969
Equality of variance cannot be cenfirmed
Hypothesis Test (1-tail, 0.05) NOEC LOEC cChV TU
Steel's Many-One Rank Test =6.25 6.25
Faoa 1 ToxCale w0 = E]n




Pacific EcoRisk

Environmental Consulting and Testing

Bivalve Toxicity Test Data Sheet

Client: URS Species: M. edulis
Test Material: __2A4 2 pH asuetsl Test Start Date: __1/-1-0(
Test ID #: 1: Li’fgrj Test End Drate: il - -0
Investigator: les Enumeration Date: 1-15-al
Caoncentration Number of Numberof Total Percent
& Replicate Mormal Abnormal # Larvae Mormal
Larvas _Larvae Development
A 1677 i a4 a42.4
E s 220 g 209 457
3] C |1S¥ o [Pl G4, (s
D 215 L2 ) s Gu.Y
A & en [ials] 4]
& B 2 160 108 o
& o
& c 0 / {00 o
D d 180 100 0
A ] (22 loe 0
ﬁ B N 106 [C0 ]
o = 0 i (00 o I
D O 00 Hele] o
" o (0 ¢é) . J oy 15
W B o (o4 J00 £
LF'g}
> é 0 1o¢ {00 o
D 0 \OU e 0
A O 20 T0 o
2 B ! (69 160 )
(=1
e C 0 (09 fod (] jl
D 0 [0 (J (00 (&,
A S 100 a0 ]
§' B D 1 L f{}a i O
= e 0- 100 100 0
E 0 i 00 {00 O




Facific EcoRisk

Environmental Consulting and Testing

DEVELOPMENT TOXICITY TEST WATER CHEMISTRIES

Client: vES Project#:  [24 (a0
Sample: A% H-2 poH ae),
Test Start Date: J- 1=D) Time: 177D Investigator: les
Test End Date: 11-3-9f Time: =% Species: Mytilus edulis
Day 0 Temperature ("C) 1 1.9
Concentration (%) TH D.0. (mg/L) Salinity {ppt)
Control T s g.2 23 3
6.25 1RO 7.2 9.5
12.5 182 1.0 29 ¢ I
25 T8} 11 29.4 I
30 LEO Tl £e7
100 T.5Y ot 2.0
K=
Day 1 Temperature ("C) L€}
Day 2 Temperature ("C) 1
Cencentration (%) pH D.O. (mg/L) Salinity (ppt) '
C‘U-ﬂtmi LA l
6.25 il Soritrd Sprl el
12.5 .774 [ |
|
25 L1 f
L
50 1.7, f
100 .54 it o




Bivalve Larval Survival and Developmenl Test-Proportion Normal

Start Date: 01 Mow-01 00:00  Test IO 6463 Sample 10: RA B-2
End Date: 03 Mow-01 00:00  Lab |D:  CAPER-Paciiic EcoRisk Sample Type: EL-Elutriata
Sample Date: Profocol: EPAW-EPA West Coast Tast Species: ME-Mytilus edulis
Comments:
Conc=% i 2 3 4
Contral  0.9206 00583 00461 05442
.25 00300 0.0000 00000 0.0000
125 00000 0.0000 00000 0.0000
25 0.0000 0.0000 0.0000 0.0000
0 00000 00000 00000 00000
100 0.0000 Q.0000 00000 00000
Transform: Arcsin Square Root Rank 1-Tailed Number Total
Cone-% Mean HN-Mean Mean Min Max CVa% N Sum  Critical Hesp  MNumber
Control 0.8412  1.0000 1.3289 1.2851 1.3518 2.407 4 4y B80S
*5.05 00000 00000 00000 00000 00000 0.000 4 10.00 10,00 4 4
*125 00000 00000 00000 00000 00000 0,000 &+ 10.00 10.00 3 [
*25 00000 0.0000 00000 Q0000  0.0000 0.000 4 10.00 10,00 5 5
*50 00000 00000 00000 00000 00000 0.000 4 10.00 10,00 5 &
00 00000 0.0000 00000 O0.0000 Q.0000 0000 4 10.00 100 20 20
Auxiliary Tests Stalistic Critical Skew Kurt
Shaplro-Wilk's Test indicates non-normal distibution {p <= 0.01) 0.4624 0.884 -1.4854 11.969
Enquality of variance cannot be confirmed
Hypothesis Test (1-tail, 0.05) NOEC LOEC  ChV TU
Steel's Manmy-0Ona Rank Test <f,25 6.25
Graphical Method
Trim Level EC50
0.0% 2.5000
1.0 H$—¢——¢—0
0.9 4
0.8
0.7+
3115
5 05
73]
& 0.4
0.3 4
0.2
0.1
0.0 -
1 10 100
Dose %
Page 1 ToxCale v5.0. Reviewed by: 1@




acific EcoRisk Environmental Consulting and Testing
Bivalve Toxicity Test Data Sheet
Client: URS Species: M. edulis
Test Material: A -1 Test Start Date:,  11-1-0/
Test ID #: (Ml Test End Date: l1-3-d
Investigator: pe Enumesration Date: -5
Concentration Number of NUmb::_; of Total Percent
& Replicate Normal Abnormal # Larvae Normal
Larvae -Larvas Development
A 11 1 Z14- Q2.006
£ = 100 1 209 95.463
2 e (5% a 167 94.6 |
D wh > 215 94 42
A & & G 8)
= B O 7, O 0
2 S R 0 0 0 o
D 0 [, O O
A & e & fs
E‘? B & 1) & i)
- c 8] - 2 2]
D ¢ 2. 7 O-
A 5 C? E:J ] O
= B o £ 0 %
« | ¢ #) & 0 O
. 0 2 = o
A o % 0 @]
2 B 0 0 o o
= -0
L c 7 2 A
D C 0 "0 O
Al D Ew| a0 0 4
S B 0 0 0 0
E 0 0 0 ¢
E 8] O Q il




Pacific EcoRisk

Environmental Consulting and Testing

DEVELOPMENT TOXICITY TEST WATER CHEMISTRIES

Client: =4 Project #: ]
Sample: En -2
Test Start Date: 1}—1=0) Time: )7y Investigator: les
Test End Date: (/-5 Time: (53¢  Species: Mytilus edulis
Day 0 Temperature ('C) 179
Concentration (%) pH D.O. (mg/L} Salinity (ppt)
Control 1775 .2 29.7 B
“I
6.25 il b 24.3
12.5 7o 1% 9.1
25 16| 3 29,4
30 T.29 g 241
100 LES Tl 256
Day 1 Temperature ("C) 171
Day 2 Temperature ("C) | 1.4
Concentration (%) rH D.O. (mg/L) Salinity (ppt) ||
Control 772
6.25 1.GE (oL 2%.4 it
12.5 1.7 5 8.1
25 S, e 74.\
5{} ‘.-L {aq -.} . LF ZE;rD
100 1.51 % 2% 1




Bivalve Larval Survival and Development Test-Proportion Normal

Start Date: 01 Mov-01 0000 Test ID: 6461 Sample |D: Ra7-0
End Date: 02 Mov-01 00:00 Lab|D: CAPER-Pacific EcoRisk Sample Type: EL-Elutriate
Sample Date: Protocol: EPAW-EFA West Coast Test Species: ME-Mytilus edulis
Comments:
Conc-% 1 2 3 4
Confrof 0.8206 00569 0.9461 09442
€.25 00000 00000 00000 0.0000
125 00000 00000 0.0000 0.0000
25 00000 00000 0.0000 00000
S0 00000 00000 Q0000 0.0000
100 00000 00000 00000 0.0000
Transtorm: Aresin Sguare Root Rank 1-Tailed
Conec-% Mean M-Mean Mean Min P CV% M Sum  Critical
Control  0.9413 10000 13289 1.2851 1.3818 2407 4
*6.25  (0.0000 00000 QL0000 00000 00000 0.000 4 10,00 10.00
125 00000 00000 00000 Q0000 0.0000 0,000 4 10,00 10,00
*25 00000 00000 00000 00000 00000  0.000 4 1000 10.00
*50 00000 0.0000 00000 00000 00000 0000 4 10,00 10.00
*100 00000 00000 00000 O0000 0.0000 0.000 4 10.00 10.00
Auniliary Tests Statistic Critical Skew  Kurt
Shapiro-Wilk's Test indicates non-normal distribution (o <= 0.01) 0.4623 0.854 -1.4854  11.980
Equality of varianes cannot ba confirmed
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chy TU
Steel's Many-One Rank Test <B.25 6.25
ToxCale vB.0 Reviewsd hy&

Paga 1




Pacific EcoRisk Environmental Consulting and Testing
Bivalve Toxicity Test Data Sheet
Client: RS Species: M. edulis
Test Malerial: -0 Test Start Date: __11-4=¢/
Test ID #: {etdis) Test End Date: /- w;
Investigator: | Enumeration Date: =18
Concentration MNumber of Number of Total Percent
& Replicate Normal Abnormal # Larvae Normal
Larvae Larvae Development
A 1A as] 4y 42,
E B e il 206 s 7
I:EJ c ¥is a 16T q9¢
D 207 1 25 44.4
A g “ %z A ()
% y 4 100 100 e
S C 4 1 80 1co O
D i 1é0 00 &
A 5, 5% =% 2]
£ |a A G . 10 =
5| i 160 100 o
D g foe oo &
A 0 lof .___loo 9]
ﬁ B [ 120 0o [a)
= c o 107 oo o
D g ied {00 e
i 0 [ £20 186 0
® Lo J [be 1ov 0
N c 4 (60 0o 8]
B % 1% {0 0
A g 180 oo O
E_E = & 1% 100 C
= | 0. (90 100 9]
E g e 1o o




Pacific EcoRisk

DEVELOPMENT TOXICITY TEST WATER CHEMISTRIES

Environmental Consulting and Testing

Client: Ues

Sample:

2y T-0

Test Start Date: J1-1-¢)  Time: /7,2 Investigator:

Project #:

k)

Test End Date: 11-3-21 Time: &3  Species: Mytilus edulis
Day 0 Temperature ("C) ! g
Concentration (%) pH D.O. (mg/L) Salinity (ppt)
Control 778 T2 29,7
6.25 4o .1 294
* 12.5 .33 1.6 24,2
25 i A la 242
50 b.te7 7 Ko
100 4.53 2.0 %9
Day 1 Temperature (°C) i,
Day 2 Temperature (°C) 179
Concentration (%) pH D.O. (mg/L) Salinity (ppt)
Control ; A&
6.25 169 Lo ™ 2d.lp
125 4.718 {o.H 29D
25 170 Lo 4. X
50 49 S S
[y e
100 55y 57 1.0 a7. |




Bivalve Larval Survival and Development Test-Proportion Normal

Start Date: 01 Mov-01 00:00  Test ID: 6462 Sample ID: AA 7-0 pH adjusted
End Date: 03 Nov-01 00:00 LabID: CAPER-Pacific EcoRisk Sample Type: EL-Elutriale
Sample Date: Protocol: EPAW-EPA West Coast Tes! Specles: ME-Mylilus edulis
Comments:

Conc-% 1 2 3 4

Control  0.8206 08568 08461 0.9442
.25 0.0000 00000 00000 0.0000
125 00000 00000 00003 0.0000

25 0.0000 00000 00000 0.0000
53 0.0000 0.0000 00000 0.0000
100 0.0000 00000 0.0000 D.0OOO

Transform: Arcsin Square Root Rank 1-Talled
Conc-% Mean N-Mean Mean Min Max =T N Sum  Critical
Contral  0.2410  1.0000 1.3280 1.2851 1.3678 2407 4
*6.25  0.0000 00000 00000 00000 0.0000 0,000 4 10.00 10.00
*125 0.0000 00000 00000 0.0000 0.0000 0.000 4 16.00 10.00
*25 00000 00000 Q0000 00000 0.0000 0.000 4 10,00 10,00
50 00000 00000 00000 0.0000 0.0000 0.0o00 4 10.00 10000
o3 00000 O0000 00000 00000 00300 0.000 4 10.00 10.00
Auxiliary Tests Statistic Critical Skew Kurt
Shapirc-Wilk's Test indicates non-normal distribution (p <= 0.01) 0.4623 0.884 -1.4854 11989
Equality of vadance cannot be confirmead
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU
Sleel's Many=-0ne Rank Test <G.25 6.25

Page 1 ToxCals v5.0 Reviewed bf&




Pacifie E coRisk

Bivalve Toxicity Test Data Sheet

Client: URS Ay Species: M. eduyiis
Test Material:gp 7.5 pH polytdal Test Start Dage: l-j-0i
TeIDe (G TestEnd Date: ;)37
Investigator: - : Enumeration Dage: [=lgerf
o el o S o Rl (R

e

Concentration
& Replicate

Normal Abnormal #Larvas Normal
Larvae Larvae Development

Number of j Number of f Total / Percemt ||

Control




Pacific EcoRisk Environmental Consulting and Testing

DEVELOPMENT TOXICITY TEST WATER CHEMISTRIES

Client: VS Project #: el
Sample: PA 7-J it _aclusite] |
Test Start Date: J1=1—8) Time: /7! Investigator: le
Test End Date: t1- z-¢f Time: j<3/)  Species: Mytilus edulis
Day 0 Temperature ("C) /7.9
Concentration (%) pH D.0. (mg/L) Salinity (ppt)
Control s T2 =29, 7
6.25 1.54 15 240
12.5 A 3.0 29 4
25 1) 14 29 .6s
50 .52 A 2%y,
100 lay 19 29 ¢ |
Day 1 Temperature ("C) {21
Day 2 Temperature ("C) 179
Concentration (%) pH D.0. (mg/L) Salinity (ppt)
Control
6.25 8y = 9.
12.5 185 (- 96. ©
25 ey it 3.9
50 173 (0. 2%
100 - 140 (0. B 1%




Bivalve Larval Survival and Development Tes!-Proportion Normal

Start Data: 01 Now-01 00:00 Test ID: Bd64 Sample 10: BA 8-0
End Date; 03 Mov-01 00:00 Lab ID: CAPER-Paciic EcoRisk Sample Type: EL-Elutriata
Sample Date; Frotocol: EPAW-EPA West Coasl Test Species: ME-Mytilus adulls
Comments:
Conc-% 1 2 3 4 —

Control 09206 09568 0.0461 09442
§.25 0.0000 00000 00000 0.0000
125 00000 0.0000 00000 0.0000

25 00000 00000 00000 0.0000
50 00000 00000 00000 O0.0000
100 0.0000 00000 00000 00000

Transform: Arcsin Square Root Rank 1-Tailed Number Total

Cang-9% ean  N-Mean Mean Min Max CV% N Sum  Critical Resp Mumber
Control 09419 1.0000 1.3289 1.2851 1.3618 2407 4 47 BOS
*6.25 0.0000 00000 00000 00000 00000 0000 4 10.00 10.00 400 400
125 00000 00000 00000 00000 O0R00 0.000 4 10,00 10.00 321 azq
4
4
4

25 0.0000 00000 0.0000 0.0000 0.0000 0.000 10.00 10.00 313 313
*50 0Q.0000 00000 00000 O0.0000 0.0000 0.000 10.00 10.00 344 344
100 0Q.O000 0.0000 Q0000 0.0000 0.0000 0.000 10.00 10.00 400 400

Auxiliary Tests Statistic Critical Skew  Kurt
Shapire-Wiltk's Test indicates non-normal dislribution (p <= 0.01) 0.4523 0.884 -1.4854 11.969
Equality of vardance cannot be confirned

Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU

Steal’s Many-Ong Rank Taest =f,25 6.25

Graphical Methad
Trimlevel ECS50
0.0% 2.5000

1.0 @ ——0—%
0.9
0.8 1
0.7 1
0.6
0.5 -

Response

0.4 4
0.3
0.2

0.1 4

0.0 -
1 10 o0

Dose %

Paga 1 ToxCalc v5.0 Reviewad w:@




Pacific EcoRisk Environmental Consulting and Testing
Bivalve Toxicity Test Data Sheet
Client: URS Species: M. edulis
Test Material:  £5F ¥-C Test Start Date: l1-)-2)
Test ID #: £ ¢ e Test End Date: i-3f
Investigator: e Enumeration Date: (171927
Concentration Mumber of Number of Total Percent
& Replicate Normal Abnormal # Larvae Normal
Larvas Larvas Development
A 1471 ) 214 42.1
Lg B 200 g 204 G5
S - 15% G 1] 4.4,
D 203 12 25 q4.4q
" [O0 100 o
& B & [ CD [00 4
= 2, /v 168 0
. 5 | 102 140 0
'Y D ik g4 4
& B 0 16¢ (20 o
3 | ) 4 Gy 0
D 0 732 i) o
A 4 [l . |eo B
i B { (6 100 b
B Le 0 Ha | u4q e 0
b 0 | M |4 me 0
A ) [60 100 0
= B 0 100 100 (&)
-l D e i b
5 '} e, O 0
A %) Lot (oo 0
i"- B ) 160 (0o o
= | W LoD 100 0
Rl o A9 100 )




Pacific EcoRisk

Environmental Consulting and Testing

DEVELOPMENT TOXICITY TEST WATER CHEMISTRIES

Client: URS . Project #: bt lald
Sample: P £-0
Test Start Date: H-1—0)  Time: )7)p Investigator: g
Test End Date; 11-3-¢ Time: jsa’  Species: Mytilus edulis
Day 0 Temperature (°C) il
Concentration (%) pH D.O. (mgz/L) Salmity (ppt)
Control 718 g A 4.7 |
6.25 52 LG 8 ¥
12.5 1.4l Tl 242
25 730 i) 283
50 & 18 gae 240 !
100 .74 8.0 28 ¢ k
Day 1 Temperature (°C) 1771
Day 2 Temperature ("C) 1714
Cancentration (%) pH D.O. (mg/L) Salinity (ppt) |
Control 72
6.25 1380 latate 1S &=
12.5 T1E) Ty 23, |
25 i 1.6 282
50 A2 Tl 8.7 "
100 __4sE e 73 ”




Bivalve Larval Survival and Development Test-Proportion Mormal

Start Date: 01 MNov-01 00:00  Test Ik E455 Sample ID: Ra 8-0 pH adjusted.
End Date; 03 Nov-01 00:00  Lab ID: CAPER-Pacific EcoRisk Sample Type: EL-Elutriate
Sample Date: Frotocol: EPAW-EPA West Coast Test Specias: ME-Mytilus edulis
Comments:

Cong-% 1 2 3 4

Control 09205 00563 0.9461 0.0442
6.25 00000 00000 0.0000 00000
12,5 00000 0.0000 0.0000 00000

25 0.0000 00000 O0.0000 0.0000
50 0.0000 00000 O0.0000 0.0000
10 0.0000 ©0.0000 0.0000 0.0000

Transform: Arcsin Square Root Rank 1-Tailed
Congc-% fi=an N-Mean Mean Min Max CV% Sum  Critleal

N
Contrel 09419 10000 1.3280 128571 1.3618 2407 4
*5.25 00000 00000 0.0000 0.0000 00000 @ 0.000 4 10.00 10.00
*i2.5 00000 00000 0.0000 00000 OC.O0D0  0.000 4 10.00 10.00
*25 00000 00000 0.0000 00000 00000  O.000 4 10.00 10.00
‘50 0.0000 00000 00000 00000 00000  0.000 4 10.00 10.00
100 Q.0000 00000 0.0000 Q.0000 Q0000 O.000 4 10.00 10.00

Auxiliary Tests Slatistic Critical Skew Kurt
Shapira-Wilk's Test indicates non-normal distribulion (p == 0.01) 0.4624 0.884 -1.4854 11.9€9
Equality of variznce cannol be confirmed

Hypothesis Test (1-tail, 0.05) MOEC LOEC chv TU

Steel's Many-Cne Rank Test <5.25 6,25

Page 1 ToxCalke va.0 ;

Heviewed b‘y’:L—




Environmental Consulting and Testing

Pacific EcoRisk
Bivalve Toxicity Test Data Sheet
Client: URS Species: M. edulis
Test Material:  EA2-0 pi MW Test Start Date: [
Test ID #: G S Test End Date: 1 -3
Investizator: [ Enumeration Date: l|-14-2i
Concentration Number of Number of Total Percent
& Replicata Normal Abnormal # Larvae Normal
Larvae Larvae Development
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Pacific EcoRisk Environmental Consulting and Testing

DEVELOPMENT TOXICITY TEST WATER CHEMISTRIES

Client: LES Project #; CH 5
Sample: 2A ¥-0 F;:; ad, it
Test Start Date: 1/~]-4)  Time: )70 Investigator: lee o
Test End Date: (-5 Time: } 5% Species: Mytilus edulis
Day 0 Temperature (*C) /7.4
Concentration (%) rH D.O. (mz/L) Salinity (ppt)
Control = L P 4.7
6.25 7.5 ok 72.9
12.5 162 2T 24 ¢f
25 g 1§ 263
50 g T 240
100 147 19 223
Day 1 Temperature ("C) FE
Day 2 Temperature (*C) filey
Concentration (%) pH D.0O. (mg/L) Salinity (ppt)
Control 172
6.25 162 7.0 Az
12.5 L2 (4 26, ¢
25 RV 5 24.)
50 1.5% @G 758
100 .24 T 284




Bivalve Larval Survival and Development Test-Proportion Normal

Start Date: 01 Now-01 00:00  Test (D: G466 Sample ID: RA 9-0
End Datea: 03 Now-01 00:00  Lab ID:  CAPER-Pacific EcoRisk Sample Type: EL-Elutriate
Sample Date: Protocol: EPAW-EPA West Coast Test Species; ME-Mylilus edulis
Comments:

Conc-% 1 2 3 4

Control  0.092068 0.9568 00481 0.9442
6.25 0.0000 0.0000 O0.0000 O.OC000
125 00000 0.0000 0.0000 0.0000

23  0.0000 00000 0.0000 0.0000
50 00000 0.0000 0.0000 0.0000
100 00000 0.0000 00000 0.0000

Transform: Arcsin Square Root Rank 1-Tailed
Cone-S% Mean N-Mean Mean Min Max CV% N Sum  Critical
Contral 02419 1.0000  1.3288  1.2851 1.3618 2407 4
*6.85 0.0000 00000 00000 00000 0.0000 0.000 4 10.00 10000
25 00000 00000 00000 00000 00000 0000 4 10.00 10000
*25 00000 00000 ©O000 00000 00000 0,000 4 10,00 10,00
50 0.,0000 0.0000 £.0000 0.0000 0.0000 0000 4 10,00 10.00
100 (L0000 00000 00000 00000 0.0000 0.000 4 10.00 10.00
Auxiliary Tests Statistic Critical Shew Kurt
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.01) 04624 0.884 -1.4854 11.969
Equality of varance cannot be confirmed
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU
Steel's Many-One Rank Test <6.25 6.25

ToxCale w50 , Reviewerd by)&
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Pacific EcoRisk Environmental Consulting and Testing
Bivalve Toxicity Test Data Sheet
Chent: URS Species: M. edulis
Test Material: ___ (243 -0 Test Start Date: || -1 7
Test ID #: J Ay TestEnd Date:  Jj-3-97
Investigator: L Enumeration Date: 11-27-¢1
Concentration Mumber of Mumber of Total Percent
& Replicate Normal Abnormal it Larvae MNormal
Larvae Larvae Development
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Environmental Consulting and Testing

Pacific EcoRisk

DEVELOPMENT TOXICITY TEST WATER CHEMISTRIES

Client: UES Project #: UGl

Sample: EnG-0

Test Start Date: }/=1=0) Time: ]7)0 Investigator: le

Test End Date: {1 -F2  Time: 1537 Species: Mytilus edulis

Day 0 Temperature (*C) 19

Concentration (%) pH D.O. (mg/L) Salinity (ppt)
Control A5 ¥.2 728.77

6.25 oG 1.6 25.9
125 (. 10 F i 266~ 3.4
25 (. 70 7. 29 ¢f
50 524 1 265 %4
100 4.2 %0 2€. |

Day 1 Temperature ("C) il

Day 2 ~ Temperature ("C) 174

Concentration (%) pH D.O. (mg/L) Salinity (ppt)
Control T.72

6.25 g2 g e 26 2
12.5 1§l Han =, e
25 155 = 2
50 H & R =90
100 H 20 = 2% . 3




Bivalve Larval Survival and Development Test-Propartion Normal

Start Data: 01 Now-01 00:00 Test ID: 6467 Sample ID: RA 9-0 pH adjustad.
End Date: 03 Mov-01 00:00 LabID: CAPER-Pacilic EcoRisk Sample Typa: EL-Elutriate
Sampla Dale: Pratocol: EPAW-EPA West Coast Test Species: ME-Nytilus edulis
Comments:
Conc-% 1 2 3 4
Control 08206 00560 094561 0.9442
6.25 0.7800 07400 01600 0.7800
125 00000 0.0000 00000 0.0000
25 00000 00000 0.0000 00000
B0 00000 0.0000 00000 00000
100 00000 00000 00000 00000
Transform: Arcsin Sguare Hoot Rank 1-Tailed Mumber Total
Cane-% Mean N-Mean Mean in Max CV% N Sum  Critical HResp  Number
Gontral  0.9419 1.0000 1.3289 1.2851 1.3618 2407 4 47 805
‘5,25 068150 06529 09031 04115 1.0826 38.371 4 10.00 10,00 164 400
*12.5  0.0000 0.0000 0.0000 00000 0.0000 0.000 4 10.00 10.00 400 400
*25  0.0000 00000 D.0000 00000 QO0C0O0 0.000 4 10.00 10.00 400 400
S0 00000  0.0000 00000 00000 0.0000 0.000 4 10.00 10.00 400 400
100 0.0000 00000 00000 00000 00000 0.000 4 10,00 10,00 400 400
Auxiliary Tests Statistic Critical Show Kurt
Shapim-Wilk's Test indicates non-nermal distribution (p <= 0.01) 0.5233 0.884 29398 13572
Eguality of variance cannot be confirmed
Hypothesis Test (1-12il, 0.05) NOEC LOEC Ch¥ TU
Steel's Many-Cne Hank Test <625 6.25
Trimmed Spearman-Karber
Trim Level ECS50 95% CL
0.0% 57037 53708 6.0570
50% 59708 BG63B4 63985
10.0% 62608 57840 87765 1.0 g - +—5
20.0% 68156 60342 76981 :
Auto-0.0% 57037 53709  6.0570 0.8 1
0.8 |
0.7 -
205
5
[ U|5 1
(3
& 0.4
0.3 4
0.2 1
0.1
0.0 —
1 10 100
Dose %%
Page 1 ToxCale v5.0 Fieviewad by:




Pacific EcoRisk Environmental Consulting and Testing

Bivalve Toxicity Test Data Sheet

Client: URS Species: M. edulis
Test Material: __ £ O-0 pH adjsted Test Start Date: /|- |-&/
TestID# LU0 TestEnd Date:  1]-5-8/
Investigator: la ' Enumeration Date: fj-277-4)
Concentration Number of Number of Total " Percent
& Replicate Normal Abnormal # Larvae Normal
Larvae Larvae Development
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Pacific EcoRisk

Environmental Consulting and Testing

b

DEVELOPMENT TOXICITY TEST WATER CHEMISTRIES

Client: Les Project #: Gt 7]
Sample: EY §-0 '.r:fH %ﬂu&éﬁw.ﬂf
Test Start Date: j)-1-¢) Time: )7ip Investigator: ke
Test End Date: }i-3-o¢ Time: (5347  Species: Mytilus edulis
Day 0 Temperature ("C) 174
Concentration (96) pH D.O. (mg/L) Salinity (ppt)
Control i g7 2577
6.25 T.Hls 16 23.0
il 125 1.5 1t 28 G
25 15y Tl 294
50 i3 s 267
100 1 es 1% ZEE
Day 1 Temperature (*C) V7.1
Day 2 Temperature (*C) 1749
Concentration (%) pH 2 D.O. (mg/L) Salinity (ppt)
Control 17
]
6.25 08 (.G |7 s,r'-"'"d'_“
12.5 134 o-S L5 2
25 7,95 (0.4 [wid9h
50 16 (2. S |=i1 5=
100 T3 (ﬂ \ % g




Bivalve Larval Survival and Development Test-Proporion Normal

Start Date: 01 Now-01 00:00 Test 10z 6468 Sample ID; HA 9-2
End Date: 03 New-01 00:00 Lab [D:  CAPER-Pacific EcoRisk Sample Type: EL-Elutriate
Sample Date; Protocol: EPAW-EPA West Coast Test Species: ME-Mytilus edulls
Comments:
Cone-% 1 2 3 4
Confrol 09206 0.9560 0.9461 0.9442
6.25 0.0000 0.0000 00000 0.0000
125 0.0000 Q0000 00000 0.0000
22 Q0000 Q0000 0.0000 00000
50 00000 00000 00000 00000
100 00000 00000 00000 0.0000
Transtorm: Arcsin Square Root Rank 1-Tailed Number Total
Cone-% Mean MN-Mean  Mean Min Max CV% N Sum  Critical Resp  Number
Control  0.8419 10000 1.3289 12851 1.36518 2407 4 47 805
*6.25 00000 00000 0.0000 00000 0.0000 0.000 4 10,00 10.00 400 400
“12.5 00000 O0D00C0 Q0000 00000 D.0OCOO 0.000 4 10.00 10.00 400 400
*25 00000 0.0000 0.0000 0.0000 00000 0000 4 1000 10.00 400 400
*50 0.0000 0.0000 0.0000 00000 0.0000 0.000 4 10.00 10.00 400 400
100 0.0000 00000 00000 00000 00000 0,000 4 10.00 10.00 400 400
Auxiliary Tests Stafistic Critical Skew Kurt
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.01) 04623 0.884 -1.4854 11,969
Equality of vardance cannot be confirmed
Hypothesis Test (1-tail, 0.05) NOEC LOEC Ch¥ TU
Steels Many-One Rank Test <6.25 6.25

Trim Laveal
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Graphical Mathod
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Fage 1
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Pacific EcoRisk

Environmental Consulting and Testing

Bivalve Toxicity Test Data Sheet

Client: RS Species: M, edulis
Test Material: 24 q3-Z Test Start Date: | 1—L—ea)
Test ID #: fotd (2T Test End Date:  W-32—2
Investigator: ke Enumeration Date: W12 -
Concentration Numberof | Numberof Total Percent
& Replicate MNormal Abnormal #Larvae Normal
Larvae Larvae Development
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Pacific EcoRisk

Environmental Consulting and Testing

DEVELOPMENT TOXICITY TEST WATER CHEMISTRIES

Client: VES
Sample: PAG-2
Test Start Date: 11-1-0)

Time: _ )7} ) fnvestigator:

Project #:

LY L%

lee

Test End Date: 11-3-p¢ Time: j<3¢  Species: Mytilus edulis

Day 0 Temperature ("C) 119
Concentration (%) pH D.0. (mg/L) Salinity (ppt)
Control ) 8.5 20 7]
6.25 139 1 24 |
12.5 T4z s 29.)
25 242, T 22 202
50 123 e 2B
100 ey i B2
Day 1 Temperature ("C) INLE}
Day 2 Temperature ("C) 114
I Concentration (%) pH D.O. (mg/L) Salinity (ppt) H
Control ¥l G’,’B 7 Q“G! ’ 3 ‘l
6.25 1513 o 255 |
12.5 273 L. & 9.5
" 25 1y .9 = i)
50 i s B a .. Ci
100 169 B XF L |




Bivalve Larval Survival and Davelopment Test-Prapartion Normal

Start Date: 01 Nov-01 00:00  TestID: B4E9 Sample 1D AA10-2
End Datea: 03 Nov-01 00:00 LabID: CAPER-Pacific EcoRisk Sample Type: EL-Elutriate
Sample Date: Protocol. EFAW-EPA West Coast Test Species: ME-Mytilus edulis
Comments:
Caonc% 1 2 3 4
Control 092068 (.8569 09461 0.9442
G625 00000 0.0000 000030 00000
125 0.0000 0.0000 00000 00000
25 00000 00000 00000 00000
50 0.0000 00000 00000 00000
100 0.0000 00000 0.0000 0.0000
Transform: Arcsin Square Root Rank 1-Taijled
Conc-% Mean N-Mean Mean Min Max CVet M Siim  Critical
Conlral  0.8419 1.0000 1.32588 1.2851 1.3618 2.407 4
"8.25 0O0000 00000 00000 00000 0.0000 0.000 4 10.0:0 10.00
2.5 Q0000 00000 0.0000 00000 O0.0000 0.000 4 10.00 10,00
"25 0.0000 0.0000 00000 00000 0.0000 0,008 4 10.00 10.00
*A0 00000 00000 00000 00000 00000 D000 4 10.00 10.00
100 Q0000 00000 OCOCD0 00000 0.0000 0,000 4 10.00 10.00
Auxiliary Tests Statistic Critical Skew  Kurt
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.01) 0.4624 0.584 -1.4654 11.969

Equality of variance cannof be confirmad

Hypothesis Test (1-lail, 0.05) MOEC LOEC ChV Tw

Sleel's Many-Cne Bank Test =825 6.25

Paga 1 ToxCale v5.0

Reviewead by:@'/




Pacific EcoRisk

Environmental Consulting and Testing

Bivalve Toxicity Test Data Sheet

Client; URS Species: M. edulis
Test Material: £A 10-2 Test Start Date: ~ 1-1-5)
Test ID #: freed i HLA Test End Date: )1~ 32
Investigator: | Enumeration Date: Hi=2y -7
Camcnrmziwl;n Mumber of Murmber of Total Percent
& Replicate Mormal Abnormal # Larvag Normal
Larvae Larvae Development
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Pacific EcoRisk Environmental Consulting and Testing

DEVELOPMENT TOXICITY TEST WATER CHEMISTRIES

Client: UES Project#: b Hé%
Sample: pu 10-Z

Test Start Date: /1= =01  Time: 17712 Investigator: Yo

Test End Date: [t -3-¢/ Time: (537  Species: Mytilus edulis

Day 0 Temperature ("C) /1.9
Concentration (%6} pH D.0. (mg/L) Salinity (ppt)
Control 175 e <9. 7
6.25 GEL 1.0 259
12.5 G 19 (S P P
25 bS5 5t faiits
50 G. 2, .S 220
100 Yaze s Z3.2
Day 1 Temperature ("C) yl)
Day 2 Temperature ("C) 174
Concentration (%) pH D.O. (mg/L) Salinity (ppt)
Control e
6.25 7.79 (p-t| P ST
12.5 .50 . \a &+ T 9.9 |
25 5572 (9. a2 5rn
50 H.39 (o7 $E-F 282
100 . B0y =5 =7 293




Bivalve Larval Survival and Development Test-Proportion Normal

Start Date: 01 Mov-01 00:00  Test ID: 6470 Sample ID: RA 10-2 (pH-adjusted)
End Data: 03 Now-01 00:00 Lab [D: CAPER-Pacific EcoRisk Sample Type: EL-Elutriale
Sampla Data; Protocol: EPAW-EPA West Coast Tast Specles: ME-Mytilus edulis
Commants;

Cone-% 1 2 3 4

Control 09206 09569 094561 0.9442
625 00000 00000 00000 O.0000
125 00000 00000 00000 0.0000

25 0.0000 00000 O0000 O.0000
50 00000 00000 00000 0.0000
100 0.0000 00000 00000 0.0000

Transform: Arcsin Square Root Rank 1-Tailed Number Total
Conc-% Mean N-Mean Mean Min Max CV% N Sum  Critical Resp  MNumber
Control  0.841% 10000 1.3289 1.2851 1.3618 2.407 4 47 BOS
625 00000 0.0000 00000 00000 0.0000 0.000 4 10,00 10.00 5 5
*12.5 0.0000 0.0000 00000 00000 0.0000 0.000 B 10.00 10.00 4 4
*25 0.0000 00000 O©.0000 00000 60090 0.000 4 10.00 10.00 4 4
*50 00000 0.0000 00000 DOOCD Q0000 f.o0d 4 10.00 10,00 4 4
100 00000 00000 00000 00000 00000  0.000 4 10.00 10,00 4 4
Auxiliary Tests Stalistic Critical Skew Kurt
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.01) 04524 0.884 -1.46854 11.869
Eguality of vardancs cannot be confirmead
Hypothesis Test (1-tail, 0.05) MOEC LOEC Chv Tu
Steal's Many-One Rank Test <6.25 6.25
Graphical Method
Trim Level EC50
0.0% 25000
1.0 2 ———
0.3 -
0.8 -
0.7
@ 0.5 -
5
g 05
iy
£ 0.4-
03 A
0.2 -
04 -
0.0
1 10 100
Dosza %

Page 1 ToxCale v5.0 Reviewesd by: t?ﬁll_j




Pacific EcoRisk Environmental Consulting and Testing
Bivalve Toxicity Test Data Sheet
Client: URS Species: M. edulis
Test Material: -1 ol ﬂﬂﬁtﬁ@; Test Start Date: 1171-0§
Test ID #: G470 Test End Date: __j/-3-%/
Investigator: s Enumeration Date: 1~ 24
Concentration Number of Number of Total Percent
& Replicate Normal Abnormal # Larvae Mormal
Larvae Larvas Development
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Pacific EcoRisk Environmental Consulting and Testing

DEVELOPMENT TOXICITY TEST WATER CHEMISTRIES

Client: URS Project #: fed T 0
Sample: prja-2 £ adyuster/
Test Start Date: //-1-#8] Time: ) 7¢/& Investigator: [P

Test End Date: [{=37¢}] Time: ;=3  Species: Mytilus edulis

Day 0 Temperature ("C) 1.9
Concentration (%) pH D.O. (mg/L) Salinity (ppt)
Control : S Pl 24,77
6.25 57 %S 294
12.5 160 49 Z9.4
25 Tl g0 2% 7
50 L& 5 e
100 &g e 29.¢
Day 1 Temperature (°C) 1711
Day 2 Temperature {°C) L4
| Concentration (%) pH D.O. (mg/L) Salinity (ppt)
Control 22
625 Ll ot A A 58-3.29.0
i
125 \372 19, T L%z 29 Y
25 284 1 (p.% 287 7817
50 e eyl 3.0 25 1.78.3
i
100 = e L0 Qg O snrr, T3 T F




d Bivalve Larval Survival and Development Test-Proportion Normal

Start Date: 01 Nowv-01 00:00 TestID: 6471 Sample [D: RA 12-2
End Date: 03 Nov-01 00:00  LabID:  CAPER-Pacific EcoRisk Sample Type: EL-Elutriate
Sampla Date: Protocol: EPAW-EPA West Coast Test Species: ME-Mytilus edulis
Commeants:
Cone-% 1 2 3 4
Contral 09206 0.95689 094561 0.9442
6.25 09295 03100 07400 0.8000
125 0.0000 0.0000 00000 0.0000
25 00000 0.0000 0.0000 0.0000
S0 00000 0.0000 00000 0.0000
100 0.0000 00000 00000 0.0000
Transform: Arcsin Squara Root Rank 1-Tailed Number Total
Cone-% Mean N-Mean Mean Iiin Wlax CVs: N Sum  Critical Resp Mumber
Control  0.9419 1.0000 13289 1.2851 1.3518 2407 4 47 805
625 08693 09235 1.2133 1.0357 1.3023 0.928 4 11.00 10.00 59 495
*{2.5 0.0000 0.0000 00000 00000 0.0000 0.000 4 10.00 10.00 400 400
‘25 00000 00000 00000 Q06K  0.0000 0.000 4 1000 1003 400 400
*50  0.0000 00000 0.0000 0.0000 0.0000 0.000 4 10,00 10,00 400 400
100 00000 0.0000 00000 00000 O0.0000 0.000 4 10.00 10.00 400 400
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates non-nermal distribution (p <= 0,01} 06042 0.864 -2.4703  11.306
Equality of variance cannot be confirmed
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU
Sieel's Many-0ne Rank Test 6.25 12.5  8.8383 16
Trimmed Spearman-Karber
Trim Level EC50 95% CL
Q0% 81571 7.9351 B.5852
50% BA0B6 82348 B£.9993
10.0% 86333 85831 87082 1.0 o—
20.0% B.6333 8.5581 B.7032
Aulo0.0% B.1571 7.9351  6.3852 L
0.8 4
0.7
$ 0.6
&
g 0.5
(1]
& 0.4 -
0.3 -
0.2 4
0.1
0.0 -
1 10 1C0
Dose %
Fage 1 TowCalz v5.0 Reviewsd by:




Pacific EcoRisk

Environmental Cons ulting and Testing

Bivalve Toxicity Test Data Sheet

Client: URS Species: M. edulis
Test Material- A |12-2 Test Start Date:  f4- j-¢)
TestID#: (AN TestEnd Date;  71-3-27
Investigator; b— Enumeration Date: 11-27%}
Concentration Number of Number of Total Percent
& Replicate Narmal Abnormal # Larvae Normal
Larvae Larvas Development
= A 147 il Litf 421
£ B 200 G 20§ 457
Sl 15% 4 1] 946
D 205 | 2 S Gif L
A P 14 1G4 427
&= B ] 2] 100 qi
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Pacific EcoRisk Environmental Consulting and Testing

DEVELOPMENT TOXICITY TEST WATER CHEMISTRIES

Client: UES Project #: latd T/
Sample: A |2-2

Test Start Date: 1/=1—=¢] Time: 7! Investigator: ke
Test End Date: =32/ Time: /S=%*  Species: Mytilus edulis

Day 0 Temperature ("C) Ffﬂ
Concentration (%) pH D.0. (mg/L) Salinity (ppt)
Control ) e e
6.25 155 1.5 289
12.5 1.5 Ty 2L,
25 156 A= 4G
50 14E 75 30.2
100 G-77 g 208
Day 1 Temperature (°C) 1 7.1
Day 2 Temperature ("C) 17 .
[ Concentration (%) H D.O. (mg/L) Salinity (ppt) ll
Control B e
6.25 19€ to. (o ®R.9
12.5 %% .1 29 &
25 J.7it lo. (o 20
50 455 5% g2
100 S. Gl G>Lf 301@ ||




Bivalve Larval Survival and Development Test-Proportion Normal

Slart Date: 01 Nov-01 00:00  Test ID; G472 Sample |D: HA 12-2 pH adjusied
End Date: 03 Mov-01 00:00 LabID: GCAPER-Pacific EcoRisk Sample Type: . EL-Elutriate
Sample Date: Protocal: EFAW-EPA West Coasl Test Species: ME-Mytilus edulis
Comments:

Conc-% 1 2 3 4

Control 09206 0.9569 09461 0.9442
6.25 08300 048500 09200 09500
12,5 0.0000 0.0000 0.0000 O.0000

25 0.0000 00000 0.0000 0.0000
50 0.0000 00000 00000 0.0000
100 00000 0.0000 00000 0.0000

Transform: Arcsin Square Root Rank 1-Tailed Mumber Tatal
Cone-5% Mean MN-Mean Mean Min hlax CVes M Sum  Critical Resp Number
Control 09419 1.0000 1.3289 1.2851 1.3618 2407 4 47 805
6.20 08125 Q09687 1.2737 1.2327 1.3453 4,20 4 12.00 10.00 a5 A00
125 00000 00000 00000 00000 0.0000 0,000 4 10.00 10.00 400 400
*26  0.0000 0.0000 0.0000 0.0000 0.0000 0.000 4 10.00 10.00 400 400
20 00000 0.0000 Q0000 0.0000  Q.0000 0.000 4 10.00 10.00 400 400
*100 00000 0.0000 0.0000 00000 00000 0,000 4 10.00 1000 420 400
Buxiliary Tests Statistic Critical Skeaw Kurt
Shapire-Wilk's Test indicates non-normal distribution [p <= 0.01) (0.6959 0.884 0.7572 4.6455
Equality of varance cannol be confirmed
Hypothesis Test (1-tail, 0.05) NMOEC LOEC ChV TU
Steel's Many-One Rank Test G.25 125  8.8383 16
Trimmed Spearman-Karber
Trim Level ECS50 95% CL

0.0% 85003 4.3165 B.6882
2.0% B.7/416 d.6880 BTITY

10.0% 8.7416 8.6860 87977 1.0 &
20.0% B.7416 B.6860 87977

Auto0.0% B8.5003 83165 B.GRR? 0.9 1

0.8
0.7
0.6 ¢
0.5
04 4

Response

0.3
0.2 4

0.0

Dosze %

Page 1 ToxCale vs.0

100

Reviewed by:,ly




Pacific EcoRisk Environmental Consulting and Testing
Bivalve Toxicity Test Data Sheet
Client: URS Species: M. edulis
Test Material: __ & | Z-Z 2H el w‘-‘:f-fﬁr" Test Start Date: ' =i
Test 1D #: [_1 ol Test End Date: fi-3-0f
Investigator: A Enumeration Date: Ty
Concentration Mumber of Mumber of Total Percent
& Replicate Mormal Abnormal # Larvae Normal
Larvae Larvae Development
A 1&17) E Jiy 42.)
E B 207 4 104 as
S . 158 4 14T G40
D 20 = | & IS qi 4
A < I 106 20
& E 29 /] lop 24-
2 7 g
= C q oo a4z
D 05 S 106 qc
A 3} 24 1op 0 I
& B e (oo {00 i
= 2 1o¢ (00 0
D 0 { et 106 0
% o | ot 100 o I
R B g oo lop o]
[T
£ c 1, fed 100 o
D % 160 100 0
L 4 od lop O
e B 4 o0 1o 0
=
¥ C & 10 (oD 0
- a {6V (o0 0
. 0 100 00 0
g 5 £ o {0g 0
= - { itk o0 4,
: ¢ [cU 100 0




Pacific EcoRisk Environmental Consulting and Testing

DEVELOPMENT TOXICITY TEST WATER CHEMISTRIES

Client: ves
Sample: Bk |2-2 pH_ad J.Lﬁ-f‘@."j
Test Start Date: [l=179) Time: }7)0 Investigator: ke -

Project #: Gt T2

Test End Date: [f-5-¢/ Time: /5355  Species: Mytilus edulis
Day 0 Temperature (°C) ] 7.4
Concentration (%) pH D.O. (mg/L) Salinity (ppt)
Control 175 g.2 72.7
6.25 1.5 1.3 2.3
12.5 1.55 7.4/ 9%
25 15§ 7S 2G5
50 1549 7-4 30.4)
lﬂﬂ -I?.- E;ﬂn "15 Efﬂ_ S
Day 1 Temperature (°C) 1 7.}
Day 2 Temperature (*C) 179
Concentration (%) pH D.O. (mg/L) Salinity (ppt)
Control 172
6.25 .74 (.Y 29.6
12.5 1% {o. (o 29,9
25 1.8y 6-5 | 2949
50 185 5.0 el
100 3 (p. 1 309




Pacific EcoRisk Environmental Consulting & Testing

APPENDIX C

Test Data and Summary of Statistical Analyses for the
Reference Toxicant Evaluation of the Bivalve Mytilus sp.




Bivalve Larval Survival and Development Test-Propartion Normal

Start Date: 01 Now-03 00:00 Tast IDx 6473 Sample 1D: REF-Ref Toxicant
End Dats: 03 Nov-01 00:00 LabID: CAPER-Pacific EcoRisk Sample Type: CUSO-Copper sulfats
Sample Date: Protocol: EPAW-EPA West Coast Test Species: ME-Mytilus edulis
Commenis.

Conc-ug/L 1 2 3 4

O-Control  0.89600 1.0000 1.0000 0.9800
25 09100 02300 09000 0.9200

S5 0.F600 0.B200 0.7400 0.8500

10 0.0700 00100 00200 0.0400

15 00000 00000 O.0000 0.0000

20 0.0000 00000 0.0000 0.0000

Transform: Arcsin Square Root 1-Tailed Humber Total
Conc-ug/L Mean HN-Mean Mean Min Max CV% N t-Stat  Critieal MSD Resp  Number
D-Contrel 08875 1.0000 1.4704 13694 15008 4852 4 5 400
*25 09150 09268 1.2756 1.2490 1.3030 1.821 4 4495 2230 (0.08583 34 400
*5 07225 08025 11001 10357 14ATH 5.805 4 B.544 2290 0.0883 B3 400

4

4

4

*10  0.0350 00354 01778 01002 0.2678 41.029 20822 2290 0.0983 386 400
15 00000 0.0000 00500 00500 0.0500 0.000 400 400
20 0.0000 00000 00500 00500 00500 0.000 400 400

Auziliary Tests Statistic Critical Skew Kurt

Shapiro-Wilk's Test indicates normal distribution {p = 0.01) 0.9803 0.844 02114 -0.7174

Bartl#lt's Test indicates equal varancas (p = 0.36) 34793 11.345

Hypothesis Test (1-tail, 0.05) MOEC LOEC  ChV TU MSDu  MSB MSE  F-Stat F-Prob df

Dunnett's Test <25 2.5 00233 13108 00038 34887 6.2E-12 3,12
IMaximum Likelihood-Probit

Parameter Value SE  95% Fiducial Limits Contral Chi-Sq Critical P-value  Mu Sigma Iter

Slope 21834 08453 64782 12182 00125 11457 11.345 9.5E-083 (.B042 0.1083 &

Intercept -2.3855 07711 -4.8384 0.0684

TSCR 0.0487 _0.0149  0.0013  0.0961 1.0 ®0

Paoint Probits  ug/lL  95% Fiducial Limits R

ECO1 2674 35555 25845 42417 02 ; f

ECO05 3.355 4.218 3.2992 48727 n.a

EC10 3718 46203 37473 52613

EC15 3964 49132 40764 55505 0.7

ECZ20 4158 651591 43524 5.7998 @ 0.8 -

EC25 4326 53799 4.5986 6.0295 § 0.5 |

EC40 4.747 59791 52485 8.6929 ;

EC50 2000 637112 56522 T.1654 E 0.4 -

ECE&D 5253 6789 €.0893 T.7062

ECT5 55674 7.5451 67385 B.7789 0.3 1

ECE0 5B42 T.868 T.0097 9.2701 02

EC85 6.036 B26189 T3283 98924

EC90 6.282 87856 T.7354 10.755 0.1 1

ECas G.642 9.6235 8.357 12209 0.0 e

ECI3 7.326 11417 9606 15576 1 100

Dose ug/lL

Paga 1 ToxCale v5.0 Reviewed by ﬂ




Pacific EcoRisk Environmental Consulting and Testing
Bivalve Toxicity Test Data Sheet
Client: e Species:  J}. fclahs
Test Material: (A, Test Start Date: Hi-&
Test ID #: Ly23! Test End Date: {1-3-2
Investigator: | 7% Enumeration Date: __ J)-ja-#j
Concentration MNumber of MNumber of Total Percent
& Replicate Mormal Abnormal # Larvae MNormal
Larvae Larvae Development

A Gl 4 j00 26

- B 1ov 0 100 /00

3 c 100 4, (00 (29
D a6 } 100 S
A al i (o0 9/

® | a3 | 20 33

< c Ao |G (o0 20
D Oz % [0 gz
% i 724 100 b

H& B i 15 Joo 27

n ¢ 14 Zyp 1o = 4-
D 9 =) j06 25
A i 43 ] 00 =7

* L 1 a9 j00 [

= C 4 GF e 100 i
D 4 au /80 <
A a 15 15 (4]

S | 2 22 22 0

a c 2 2 73 e
D 0 25 Z5 0
A g ) 0 0

% B {7 0 0 d

a c [ 0 o 8]




Pacific EcoRisk

Environmental Consulting and Testipgf”/J

DEVELOPMENT TOXICITY TEST WATER CHEMISTR

Client: Reference Toxicant
Sample: Copper Sulfate
Test Start Date: H=-j-0)

Time: 717 /p Investigator:

Test End Date:

[1-32/ Time: 155)

Project #:

423

Species:

Mytilus edulis

Day 1 Temperature (*C) 17.9
Concentration (pgCu/L) _pH D.O. (mg/L) Salinity (ppt)
Control T.T75 %2 Z9. 77
1.25 T T i =42
2.5 A TG z29.%5
5 5 .1 3a.0
10 g T 20.0
13 s T e
20 TFZ E 29 %
Day 1 Temperature ("C) 174
Day 2 Temperature ("C) R
Concentration (ugCu/L) pH D.O. (mg/L) Salinity (ppt)
Control ¥ {{-;. 5 2 G
1.25 7.78 (o, | ST
2.5 179 2.\ = 0.7
5 150 (.2 RO .2
10 %0 aa S0 =
15 18| G i
20 172 iz-4 2,0




Pacific EcoRisk Environmental Consulting & Testing

APPENDIX D

Test Data for the Peyton Slough
Sediment Bioaccumulation Tests with the
Polychaete Nereis virens




Environmental Congultine and Testing

. Pacific EcoRisk
28-day Neries Bioaccumulation Test Water Quality Data

Client; VRS Date (T,).__!!"§-0]  Project#: (253
Sign-
Dity TestLD. : Test LD. : Off
Cgﬂ—hﬂ( ,Ejﬂg | Date
Temp. | pH D.O. Salinity Temp pH D.0. | Salinity Initials
0 152 | 2¢J| g0 27 5> | 2¢n | X9 | 313 Jik o7 =od_
1 144 1| g2 234 4.9 e 2.2 1= -er fe
2 i9.) 1eq] 1.7 53,5 5.0 BV 68 .} L~ 2o N g
3 5.2 | M2 5. % 233 |Gt i e RS 206 | fl=i| £
4 sl 1% | 12 240 IS0 I S
3 (S0 | | -l 3%:7 e GO e e B e
2] 5.} LY o 24D 150 4.1 1.6 S Hiftries o+ ped
7 fen | ga| 2 73,9 /50 7zo | 2.5 22.3 Jtf-60 £fe
B 182 |75 | 2.3 33.7 [Se i | W 21.7 = (6=l 22
9 =0 T e Sl |S.) F=eb3ll 77 2.5 TG e |
U W s o e o R e T (i [ e o I e 0 | I W T e
11 IS | 204 | f 355 g 1235 | 2 2,3 F-iP-af 7
12 3ol S [ o g 2.0 S0 s [ B2 32, 8 |il-206]
13 Rste | LY 3>-7 15! 1,27 | .0 22:0  |1-310¢ Jud
14 5.0 | 04| &4 Sa = 920 1148 [ 1.7 558 ‘léﬂlwwie
15 [5 -] 400 J-0 N Znle [BLEFZIE] 7.66 | 7.6 | 3386 |||.23.0/ ABE
16 M7= ' C D3 b 33570 [ay| T6T |22 |53 F8tAse! i By ent
L T i 7| R T s A T T T L e s S W T=E = W7 ek
18 e T P 25§ 147 L A T
19 T T e e e O I L% 1994 £, 21 33 -9 |y 29.p0upe
20 | gl 50 25 b |96 [90 1 %37 [ioxgliwd
21 B Rl e ) B i O o O [ B 33 .77 [if-f1¢lnm
2 | 19-£17.84 30 2991198 [J%H0 [ 7€ | 22.£ [t30e rhe
23 M9 13z 9 322 e AT 32z P2t B
24 147 [ 736 ) §-941 227 99 | 745| 8.2 | 3z-¢ | [2/~]er|nsE
25 bl I aeal 99 38 ity |16 28| mrx 133701
27 Hda |20k | 00 2a¥ 8.9 gz B liias g \ Do Ty (e
28 LY |95 | §.7 2L 4% | .67 L ¥ 3 I | pe b
# of Rep A:_ﬁa?)__REpB:ﬂRep C: )2 | RepA o RepB: £ RepC: 1y
Clams
RepD: 2% RepE: %25 RepD: {2 RepE: 1§
Corid
e L
¥ pHI'I' 13‘_3]]




Pacific EcoRisk

Client;

Environmental Consulting and Testing

28-day Neries Bioaccumulation Test Water Quality Data

VES

Date (T o}:_;iltl?_f&r"ﬁaj ect#:__ =53]

Initial (Day 0) Water Quality Characteristics:

Rep. | TestID.: ¢putrol TestID.: EfA [O Sign-Off
Temp. | pH D.O. | Salinity | Temp. pH D.O. Salinity Date
= Initials
A B |8t | 30 (8 172 1M e L7 H-gf e
B | ous>Bet | oo 23,5 g | P | R 3/
£ ) BT 0y 152 765 | B 314
D 2 I 2et | Ex 22> 2 | 744 Feg| 33 ;'
B Iry | 0| ¢ 2N 152 DL %4 349 L
Final (Day 28) Water Quality Characteristics: ;
A L‘-JE _Ilg..q ’::(F.f' Lk ."qugr "?ff:.g' ‘r} _?.'J.;l-;' 12 -4 =0 e
B [148 |lhevrles |aa./ o 2 e O 2 | i
i i e B - e e WO - e pup? sl g 2ok & ]
D |y9% |[757] g2 |w% T d¥ |[9355 | .0 | 25 /
TS L A T Y 252 | %o 25> Ll
Overlying Water Ammonia Concentrations
Day Total Sign-Off Total Ammeonia Sign-Off
Ammonia
0 0.€14 e 2.57 a4
7 1.91 A 5.3 5
14 0.974 Qs Y. o4 44
21 0,905 ady 4,70 A4
28 . 240 a4 7-%0 at




Pacific EcoRisk Environmenta] Consulting and Testing

28-day Neries Bioaccumulation Test Water Quality Data

I ]
Client: VES = aile Ty - 4 Prr:a_lea:tw mﬂ{ﬂ"g?ﬂ)/ Eﬁi'ﬁ"g T
. | e _r_ e
Day Test 1D, : Test 1D, ¢ - Oif
e Cesteal pp e a’%@-.;@ E’H T Date
Temp, pH D.O. Salinity Temp Salinity Initialg
0 3° | 344 eavd BF ey | e L5 ﬂcﬂ -1?5;& 522227 | kof oen]
Ko (4.5 | 739 | <of 73 344 Iss |39 | 3% 32.0 M-62/ k.
2 . ) VB | ) 34,3 ST | 79| 3.5 32.q  |)-w-wig
3 5.6 | 163 . (s B s T T LA >3 | [l-ldins
4 e\ e R M B 340 e 165 | A I o150 il
& S el e e Sk 15 267 | 1Y B25% | i1-13-0 [ de
6 S e 257 155 [9.44 | 15 HaAl 740 1 e
7 b Tl ] I A 340 152 | .44 | 7.4 333 [l 4-0) ig
8 t5.8 | 74 | 9.4 2! o 5s i e B (60wt
9 15.4 L 27 iuf O IS ! 25217 et 23 . (S T- Dy
10 e T S e I s 756155 e N e
11 sl PG| T4 529 /5L T A I 33./ HAE 3 g
12 e BN CER (5.5 |7.54 [ 7.1 33 L A2 gracan
13 ey 1 7% &7 3.4 i T T ol cF2eS5T |pag-ay qud
14 5.3 08| Bo S3ie 7.3 Tule| na T [ 22 T i B
15 o ) e B S 32.4 (52 (754 ] 2.7 22. 4 | 1H-z3.4)
16 150 154 | 49 332 sl [q.- 75 B
17 i | T g 0l = e N O e e VT I 125 flmm]
18 Hd 19%b | 1.3 2.2 baie | S U S e R M6 o (ale
19 el B S i s . ST X WL TG~
20 19.9 | 9] o 33.¢ 5.6 | ~ 78] 55 BT =] que-
21 Hg | Jee| 57 33,9 e e T 53 9 (-2 Oimm
2 1 1985 5| 53 (97 | 732187 Tagiy [l-3c.01 FE
23 5. 1LY 0. b Ayl e ST 322 P21 &)
24 44 | 7.65] 73 32/ 149 [ 7393 3.5 | 325 2.2 o
25 b | 9% 95 3.9 Lid S rtay N fiaasrde
26 Dy 7R 16| 33.3 Has  [7.58%) 79 3.4 [13-9-gtmm
27 WY 5357 3 23 R E S T an 320 |asoiud
28 50 [ 29k 7] 22 Y We 597 5.% Yo o e
; BR.0
# of RepA:_ [/l RepB:_ o RepC: /1 | RepA: 2Z.Rep B: él&p C; %2
Clams s
RepD: | RepE:_ O RepD: _5 Rep E: _E:’, i




Pacific EcoRisk Environmental Consulting and Testing

28-day Neries Bioaccumulation Test Water Quality Data

Client: L5~ Date (T,):_ H-FC1  Project #: @SWma]jq.ﬁzq@m
Initial (Day 0) Water Quality Characteristics:
Rep. | TestLD.: ph & TestLD.: £p | Sign-Off
Temp. pH D.O. | Salinity | Temp. pH D.O. Salinity Date
ol Initials

A | J/ac 045 |&7  [269 wy| 155 | B0/ e 204 | Hd-0l<

B | o5 |74 e 385 o5 c] o5 | Loy g6 | 33.0 ]

T |55 B2 |7 B w4l 455 |goo | g7 27 /

D | ice [weeElfe lesbind o | wes |84 20,9 /

E_ |/ss 1205 |37 l|asq =ad) 19 | gob | %o 2.8 v
Final (Day 28) Water Quality Characteristics:

A 160 [99%] &l | 29 I8 |0t e 2.2 | o-bw i

B et gl e 3.7 s | 9.44 | L& 332 o |

2 5o |—K | ¢/ 03 5.0 | 9% | 76 334 /

D | yz.0 |92 94 2d.2 Y b el

E sap oM | g0 F e S e A 22, Y W
Overlying Water Ammonia Concentrations

Day Total Sign-Off Total Ammonia Sign-Off
Ammonia

0 0,366 ay 0.000 ay

7 2.79 a4 219 q4

14 377 a4 0.757 4%

21 3,46 A4 0.0760 ay

28 0.05H2 ad 0. ay




' Pam"ﬁc EcoRisk

Environ

nta

nsulti

egti

o

28-day Neries Bioaccumulation Test Water Quality Data

Client: LES Date (T,):__ 1/ Project#__ 2 A !2{&‘35‘3)' Ert (E,g%’i
Sign-
Day | TestID.: Test 1D, : Off
Rﬂ J'Eﬁ i . - Date
Temp. D 0. Salinity Temp pH | D.O. | Salinity Initials
0 e ?w €0 240 /L0 2.7 | ©.9 3Y b HEof —e
1 155 | 115 | q¢ 52.4 Uk 17 O £ 0 O T e 1d -0 b,
2 - e 2 O | 34.¢ e | 125 74 EER l-r6-ci lf
3 By | 7 sy LS e | 1151455 | 35 T [ 0-1botmal
4 sy |13 | L3 3g-5 eI s T~ e O T D
3 53 | HD | b J2F (54 2.3 |7 232 7 f-13 < {7
6 gd 12306 | §. e (S ST 34 0 tpesormk
i i d et T | ac e RS e [0 [T | #%20 |
8 L5 iy 1.4 () TR f5. i b8 | bof k. 1= .t =
9 194 | Tug]| el 34T R I T I - e Ty
10 1155 | 1.50] pfo] 54 7 [S-3(7.597 7| 323 |1~ 180l
11 [5:2- | 72431 90 3o ‘51 7ot | 7o 2L6 |5 ose
12 |ips 2494 | a5 33.3 Is= |19 [p.4 G35 ey
13 W 1S5 | 6. ¥ 0 (oo V27 | (02 3.7 RO oy e
14 L A 228 (5 19238 | B | 326 [jaaeiw
15 sy |28 fs 2390 | 1240 | 9-%7] 700 | 33,10 |1i/z3.01 Abae
16 9.2 | 152! 7] 334 i=3 1.56] 6.3 333 H-2-6/ b
17 152 |75 | 87 33.9 1% [749 [3Y 33.7  |i1-2% pluw
18 1.2 17.<% | b-§ bl 15.% I /P 334 1)-36-0Fxld
19 Sy 3] (p) 24 152 132.35] fo:] 239 I3 WE
20 S | 336 | 55 240 e Al dd6 | e -] 3y 12050 e
21 Iy 6 | 2371 24 3 P e ST R Iy ) e P Sl I T R
2 1)4:817:57] 66| =z.r | |4¢ 18] 7] | 32.7 it-30af Alpe
23 50 TSR % iy 5.4 7277 ] %o 23 [2-4-Of fed
24 fsif 1759 | 66 35 R ESGER 32,7 i 22l dse
25 L 200 I S 0 T 3% 3 Mk | 379 | 3.7 232 [12-3-2(3fc
26 M. 1149 6.3 S2H | M. T 94 (b= | 22.5 |40
27 | gly |63 [ q° 25 [ s | 1S4 | s 2.f  |[u-Sorak
28 152 |8 Bl g 3& 6 8= JUtAE | en ] me s ha ol oan] o
by 1A
# of Rep A: { RepB: ! RepC: 2. | RepA:_(? RepB:! o _E_f?_
Clams
RepD: 17 RepE:_2 Rep D: &z RepE: i

3
nt
L] F




Pacific EcoRisk Environmental Consulting and Testing

28-day Neries Bioaccumulation Test Water Quality Data

Client: ves Date (T,);__ =8I Project #:_ 5 33(Rn I‘Z..)/-‘fﬂg?’z{ﬁﬁ

Initial (Day 0) Water Quality Characteristics:
Rep. TestLD.: 2A [ TestLD.: 2 A i/ Sign-Off

Temp. pH D.O. | Salinity Temp. pH D.O. Salinity Date
e Initials

A o (258 | €5 | agba] /50 | 5 o] €8 | 2287|7160/ e
B e |26t | re 22z /5o 7277 | £X I |
g /52 |26 | £& | 32% 33 Lsip | Aeér e 33.3 |
D o |27 £ | 32b 3] IS0 o3 54 33.4 /
E /5> |Z2¢/| £¢6 | 2203150 247 k¢ | 349¢ ]

Final (Day 28) Water Quality Characteristics: =t

A 1£:2 1778 | .2 skl 199 [97x v P56 |10 6-0 e

B 152 |4z | & LRl e A o 33.5 [

C 5.7 7% | 6.0 527 159 | 775 | e.a 2] T /

D e s A T 225 5.5 | 267 [—.1 > 4 i
E 13- [ 20E |25 |nad i (244 | 2.0 S

Overlying Water Ammonia Concentrations

Diay Total Sign-Off Total Ammonia Sign-Off
Ammonia

0 4 o4 A4 0.000 as

7 g0 - ag 340 Al

14 5.39 ] 5,65 a4

21 7,60 a4 2,56 a4

28 1,z ay 1.0 44




