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1. INTRODUCTION

Under contract to Applied Marine Sciences, Pacific Eco-Risk Laboratories performed sediment toxicity
testing on 7 marine sediment samples, collected from the Outer Cook Inlet and Shelikof Strait during the
period of June 29-July 5, 1998. These sediment toxicity evaluations consisted of performin g the U.S.
EPA’s 10-day estuarine amphipod survival test with the amphipod Ampelisca abdita.

This report describes the performance and results of these sediment tests.

2. SEDIMENT TOXICITY TESTING

The methods used in conducting these tests followed the guidelines established by the EPA manual
"Methods for measuring the toxicity of sediment-associated contaminants with estuarine and marine
amphipods" (EPA-600/R-94/025, U.S. EPA, Env. Research Laboratory, Narragansett, RI).

2.1 RECEIPT AND HANDLING OF THE SEDIMENT SAMPLES

During the period of June 29-July 5, 1998, grab samples of marine sediments of approximately 2 L
volume were collected from each of 8 sites within the Outer Cook Inlet and Shelikov Strait; these samples
were collected into 2 L high-density polyethylene botiles, and were then shipped, via overnight delivery,
to the testing laboratory in Martinez, CA, where they were received on July 7, 1998. Upon receipt, the
sediment samples were stored at 4°C until used to set-up the test replicates for the sediment toxici ty tests
on July 13, 1998.

2.2 TEST ORGANISMS

The Ampelisca abdita (along with the home sediment from which these organisms were collected) used in
these tests were obtained from a commercial supplier (John Brezina and Associates, Dillon Beach, CA).

2.3. SEDIMENT TOXICITY TESTING PROCEDURES

There were 4 replicates for cach site. Each replicate consisted of a 1 L glass beaker to which approximately
175 mL (approximately 2 cm depth) of sediment was added (each sediment sample was homogenized
prior to loading of the test replicate containers). Test replicates were similarly established for the ‘home’
sediment Control treatment, which consisted of the same fine-grained sediment from which the test
organisms were originally collected. An additional ‘reference’ Control, consisting of sediment collected
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from Aialik Bay (a “pristine” site near the sites of concern), was also tested; this ‘reference’ sediment was
autoclaved for 30 minutes prior to use in this test. The overlying water consisted of 0.45-um filtered
seawater (collected from the U.C. Bodega Bay Marine Laboratory) diluted to a salinity of 30 ppt with
reverse-osmosis, de-ionized water; approximately 800 mL of this water was carefully poured into each test
replicate so as to minimize disturbance of the sediment. These test replicates were then placed in a
temperature-controlled water bath at 20°C under continuous illumination from fluorescent lighting. Each
test replicate was gently aerated.

The following day (July 14, 1998), routine water qualities (temperature, pH, dissolved oxygen (D.O.),
and salinity) were determined for the overlying water in each test replicate. Then, the tests were initiated
with the random allocation of 20 randomly-selected Ampelisca into each replicate container (aeration was
shut off until the amphipods re-buried themselves, approximately 1 hr after their introduction). Each day,
for the next 10 days, the temperature, pH, D.O., and salinity of the overlying water were measured in one
test replicate for each treatment. On Days 2 and 8, a small sample of the overlying water was collected
from each replicate for each treatment, composited, and analyzed to determine the total ammonia.

After 10 days exposure, routine water qualities (temperature, pH, dissolved oxygen (D.0O.), and salinity)
were again determined for each test replicate. Then, the contents of each replicate beaker were sieved and
examined, and the surviving amphipods were collected and counted. The resulting % survival data for the
7 site sediments were statistically compared to both the ‘home’ sediment Control and the ‘reference’
sediment Control using the Tox-Calc statistical software (TidePool Scientific, McKinleyville, CA); for
these evaluations, an “ecologically significant difference” was defined as a statistically significant
difference and a >20% reduction in survival relative to the Control. The results of these tests are
summarized in Section 3.

3. RESULTS

The results of the toxicity evaluation of these sediments are summarized below in Table 1. Briefly, there
was 100% survival of the amphipods in the ‘home’ sediment Control and 91.25% survival in the
‘reference’ sediment Control. There was not less than 90% survival in any of the 7 site sediments,
indicating that none of these sediment exhibited an “ecologically significant difference” from either of the
the Controls. The results of the statistical comparisons of the 7 site sediments with the two Control
sediments are summarized below:

Sample “Z0F1” - There was 92.5% survival in the scdiment designated “Z0F1” which was statistically
less than survival in the ‘home’ Control, but not statistically different from the ‘reference’ Control,

Sample “ZOF6” - There was 90% survival in the sediment designated “Z0F6” which was statistically
less than survival in the ‘home’ Control, but not statistically different from the ‘reference’ Control;
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Sample “Z2F1” - There was 93.75% survival in the sediment designated “Z2F1” which was not
statistically different from either the ‘home’ Control or the ‘reference’ Control;

Sample “Z3F1” - There was 95% survival in the sediment designated “Z3F1” which was statistically
less than survival in the ‘home’ Control, but not statistically different from the ‘reference’ Control;

Sample “Z3F2” - There was 91.25% survival in the sediment designated “Z3F2” which was statistically
less than survival in the ‘home’ Control, but not statistically different from the ‘reference’ Control;

Sample “Z3R11” - There was 95% survival in the sediment designated “Z3R11” which was not
statistically different from either the ‘home’ Control or the ‘reference’ Control,

Sample “Z3R14” - There was 95% survival in the sediment designated “Z3R14” which was statistically
less than survival in the *home’ Control, but not statistically different from the ‘reference’ Control.

Copies of the statistical analysis summaries for each of these tests are provided in Appendix A. Copies of
the test data sheets are provided in Appendix B. A QA/QC summary is provided in Appendix C.

| Table 1. Percent survival of Ampelisca abdita in the test sediments.
_‘%_é;rvival in Test Replicates Om |
Sediment Site Rep A Rep B Rep C Rep D % Survival
“Home” Sediment Control 100 100 100 100 100
“Reference” Sediment Control 90 90 90 95 91.25
ZOF1 * 100 95 85 90 92.5
ZOF6 * 90 85 95 90 90
Z2F1 95 85 95 100 93.75
73F1 * 95 90 100 95 95
Z3F2 * 95 85 90 95 91.25
Z3R11 100 90 90 100 95
Z3R14 * 95 100 90 95 95

* statistical analysis indicates that amphipod survival at this site was significantly less than the ‘home’ sediment
Control at p < 0.05.
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Appendix A

Summary of Statistical Analyses
Toxicity Evaluation of Sediment Samples
Collected from the Outer Cook Inlet
and Shelikof Strait

(samples collected June 29-July 5, 1998)



Ten Day Amphipod Survival Test-Proportion Survived

Start Date: 7/14/98 Test ID: 2087 Sample ID: Reference
End Date: 7/24/98 Lab ID: CAPER-Pacific Eco-Risk Lab: Sample Type: MS-Marine Sediment
Sample Date: Protocol: ASTM 87 Test Species: AM-Ampelisca abdita
Comments:

Conc-% 1 2 3 4

Control  1.0000 1.0000 1.0000 1.0000
100 0.9000 0.9000 0.9000 0.9500

Transform: Arcsin Square Root Rank 1-Tailed
Conc-% Mean N-Mean Mean Min Max CV% N Sum Critical

HemE Control  1.0000 1.0000 1.4594 1.4588 1.4615  0.093 4

REFEANNC*00 0.9125 0.9125 1.2731 1.2490 1.3453  3.780 4 10.00 11.00

Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.01) 0.7165 0.749 2.0343 4.8845
F-Test indicates unequal variances (p = 7.58E-05) 1260.1 47.468

Hypothesis Test (1-tail, 0.05)

Wilcoxon Two-Sample Test indicates significant differences

Page 1 ToxCalc v5.0 v Reviewed by: £ 3_;_}
]



Ten Day Amphipod Survival Test-Proportion Survived

, Start Date:

7/14/98 Test ID: 2079 Sample ID: Z0F1
End Date: 7/24/98 Lab ID: CAPER-Pacific Eco-Risk Lab: Sample Type: MS-Marine Sediment
. Sample Date: Protocol: ASTM 87 Test Species: AM-Ampelisca abdita
Comments:
Conc-% 1 2 3 4 -
Control  1.0000 1.0000 1.0000 1.0000 -
100 1.0000 0.9500 0.8500 0.9000
Transform: Arcsin Square Root 1-Tailed _—
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat _ Critical MSD
HIME Control  1.0000 1.0000 1.4594 1.4588 1.4615 0.093 4
*100 0.9250 0.9250 1.3065 1.1731 1.4588 9.455 4 2475  2.353 0.0090
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution {p >0.01) 0.9071 0.749 0.3665 2.0479
F-Test indicates unequal variances (p = 4.48E-06) 8305.8 47.468

Hypothesis Test (1-tail, 0.05)

Heteroscedastic t Test indicates significant differences

Page 1
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Ten Day Amphipod Survival Test-Proportion Survived

Start Date: 7/14/98 Test ID: 2079 Sample ID: ZOF1

End Date: 7/24/98 Lab ID: CAPER-Pacific Eco-Risk Lab: Sample Type: MS-Marine Sediment
Sample Date: Protocol: ASTM 87 Test Species: AM-Ampelisca abdita
Comments: vs. Reference

conc-% 1 2 3 4

Reference 0.9000 0.8000 0.9000 0.9500
100 1.0000 0.9500 0.8500 0.9000
Transform: Arcsin Square Root 1-Tailed
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat  Critical MSD
Reference 0.9125 1.0000 1.2731 1.2490 1.3453 3780 4 _
100 0.9250 1.0137 1.3065 1.1731 1.4588  9.455 4 -0.504 1.943  0.0085
Auxillary Tests Statistic Critical Skew Kunt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.9589 0.749 0.394 0.5093
F-Test indicates equal variances (p = 0.16) 6.5913 47.468
Hypothesis Test (1-tail, 0.05)
Homoscedastic t Test indicates no significant differences
Page 1 ToxCalc v5.0 Reviewed by: &



Ten Day Amphipod Survival Test-Proportion Survived

Start Date: 7/14/98 Test ID: 2081 Sample ID: 20F6
End Date: 7/24/98 Lab ID: CAPER-Pacific Eco-Risk Lab: Sample Type: MS-Marine Sediment
Sample Date: Protocol: ASTM 87 Test Species: AM-Ampelisca abdita
Comments:

Conc-% 1 2 3 4

Control  1.0000 1.0000 1.0000 1.0000
100 0.9000 0.8500 0.9500 0.9000

Transform: Arcsin Square Root 1-Tailed
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat  Critical MSD
Heme Control  1.0000 1.0000 1.4594 1.4588 1.4615 0.093 4
*100 0.9000 0.9000 1.2541 1.1731 1.3453  5.625 4 5.820 2.353 0.0029
Auxiliary Tocte Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.7699 0.749 0.4361 3.5511
F-Test indicates unequal variances (p = 2.41E-05) 2707.9 47.468

Hypothesis Test (1-tail, 0.05)

Heteroscedastic t Test indicates significant differences

Page 1 ToxCalc v5.0 Reviewed by: @



Ten Day Amphipod Survival Test-Proportion Survived

Start Date: 7/14/98 Test ID: 2081 Sample ID: Z0F6
End Date: 7/24/98 Lab ID: CAPER-Pacific Eco-Risk Lab: Sample Type: MS-Marine Sediment
Sample Date: Protocol: ASTM 87 Test Species: AM-Ampelisca abdita
Comments: vs. Reference

Conc-% 1 2 3 4

Reference 0.9000 0.9000 0.9000 0.9500
100 0.9000 0.8500 0.9500 0.9000

Transform: Arcsin Square Root 1-Tailed
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat  Critical MSD

Reference 0.9125 1.0000 1.2731 1.2490 1.3453  3.780 4

100 0.9000 0.9863 1.2541 1.1731 1.3453  5.625 4 . 0.445 1.943 0.0035
Auxiliary Tests Statistic Critical Skew Kunt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.8837 0.749 0.6105 0.027
F-Test indicates equal variances (p = 0.55) 2.1489 47.468

Hypothesis Test (1-tail, 0.05)

Homoscedastic t Test indicates no significant differences

Page 1 ToxCalc v5.0 Reviewed by:@, o



Ten Day Amphipod Survival Test-Proportion Survived

Start Date: 7/14/98 Test ID: 2080 Sample ID: Z2F1
End Date: 7/24/98 Lab ID: CAPER-Pacific Eco-Risk Lab: Sample Type: MS-Marine Sediment
Sample Date: Protocol: ASTM 87 Test Species: AM-Ampelisca abdita
Comments:

Conc-% 1 2 3 4

Control  1.0000 1.0000 1.0000 1.0000
100 0.9500 0.8500 0.9500 1.0000

Transform: Arcsin Square Root 1-Tailed
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat __ Critical MSD
Home Control  1.0000 1.0000 1.4594 1.4588 1.4615  0.093 4 -
100 0.9375 0.9375 1.3306 1.1731 1.4588  8.857 4 2.186  2.353 0.0082
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.7825 0.749 -0.7451 3.6661
F-Test indicates unequal variances (p = 5.17E-06) 7558.2 47.468

Hypothesis Test (1-tail, 0.05)

Heteroscedastic t Test indicates no significant differences

Page 1

ToxCalc v5.0
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Ten Day Amphipod Survival Test-Proportion Survived

Start Date: 7/14/98 Test ID: 2080 Sample ID: Z2F1
End Date: 7/24/98 Lab ID: CAPER-Pacific Eco-Risk Lab: Sample Type: MS-Marine Sediment
Sample Date: Protocol: ASTM 87 Test Species: AM-Ampelisca abdita
Comments: vs. Reference

Conc-% 1 2 3 4

Reference 0.9000 0.9000 0.9000 0.9500
100 0.9500 0.8500 0.9500 1.0000

Transtorm: Arcsin Square Root 1-Tailed
conc-% Mean N-Mean Mean Min Max CV% N t-Stat  Critical MSD
Reference 0.9125 1.0000 1.2731 1.2490 1.3453 3.780 4

100 0.9375 1.0274 1.3306 1.1731 1.4588 8.857 4 -0.903 1.943 0.0079
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.9268 0.749 -0.4814 1.5946
F-Test indicates equal variances (p = 0.18) 5.998 47.468

Hypothesis Test (1-tail, 0.05)

Homoscedastic t Test indicates no significant differences

Page 1 ToxCalc v5.0 Reviewed by: é 24



Ten Day Amphipod Survival Test-Proportion Survived

Start Date: 7/14/98 Test 1D: 2083 Sample ID: Z3F1
End Date: 7/24/38 Lab ID: CAPER-Pacific Eco-Risk Lab: Sample Type: MS-Marine Sediment
Sample Date: Protocol: ASTM 87 Test Species: AM-Ampelisca abdita
Comments:

Conc-% 1 2 3 4

Control  1.0000 1.0000 1.0000 1.0000
100 0.9500 0.9000 1.0000 0.9500

Transform: Arcsin Square Root 1-Tailed
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat  Critical MSD

Hete Control  1.0000 1.0000 1.4594 1.4588 1.4615 0.093 4

*100 0.9500 0.9500 1.3496 1.2490 1.4588 6.354 4 2.561 2.353 0.0043
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.7606 0.749 0.3059 3.5239
F-Test indicates unequal variances (p = 1.34E-05) 4002.7 47.468

Hypothesis Test (1-tail, 0.05)

Heteroscedastic t Test indicates significant differences

Page 1 ToxCalc v5.0 Reviewed by: ﬁl



Ten Day Amphipod Survival Test-Proportion Survived

Start Date: 7/14/98 Test ID: 2083 Sample ID: Z3F1
End Date: 7/24/98 Lab ID: CAPER-Pacific Eco-Risk Lab: Sample Type: MS-Marine Sediment
Sample Date: Protocol: ASTM 87 Test Species: AM-Ampelisca abdita
Comments: vs. Reference

Conc-% 1 2 3 4

Reference 0.9000 0.9000 0.9000 0.9500
100 0.9500 0.9000 1.0000 0.9500

Transform: Arcsin Square Root 1-Tailed
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat  Critical MSD

Reference 0.9125 1.0000 1.2731 1.2490 1.3453  3.780 4

100 0.9500 1.0411 1.3496 1.2490 1.4588  6.354 4 -1.556  1.943 0.0047
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.9037 0.749 0.4416 0.5371
F-Test indicates equal variances (p = 0.37) 3.1764 47.468

Hypothesis Test (1-tail, 0.05)

Homoscedastic t Test indicates no significant differences

Page 1 ToxCalc v5.0 Reviewed by: /2 /b



Ten Day Amphipod Survival Test-Proportion Survived

Start Date: 7/14/98 Test ID: 2085 Sample ID: Z3F2
End Date: 7/24/98 Lab ID: CAPER-Pacific Eco-Risk Lab: Sample Type: MS-Marine Sediment
Sample Date: Protocol: ASTM 87 Test Species: AM-Ampelisca abdita
Comments:

Cconc-% 1 2 3 4

Control  1.0000 1.0000 1.0000 1.0000
100 0.9500 0.8500 0.9000 0.9500

Transform: Arcsin Square Raoot 1-Tailed
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat  Critical MSD
Hameé Control  1.0000 1.0000 1.4594 1.4588 1.4615  0.093 4
*100 0.9125 0.9125 1.2782 1.1731 1.3453  6.530 4 4.343  2.353 0.0041
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.8736 0.749 -0.6778 1.3754
F-Test indicates unequal variances (p = 1.45E-05) 3790.9 47.468

Hypothesis Test (1-tail, 0.05)

Heteroscedastic t Test indicates significant differences

Page 1 ToxCalc v5.0 Reviewed by: @



Ten Day Amphipod Survival Test-Proportion Survived

Start Date: 7/14/98 Test ID: 2085 Sample ID: Z3F2
End Date: 7/24/98 Lab ID: CAPER-Pacific Eco-Risk Lab: Sample Type: MS-Marine Sediment
Sample Date: Protocol: ASTM 87 Test Species: AM-Ampelisca abdita
Comments: vs. Reference
Conc-% 1 2 3 4 -
Reference 0.9000 0.9000 0.9000 0.9500
100 0.9500 0.8500 0.9000 0.9500
Transtorm: Arcsin Square Root 1-Tailed -
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat  Critical MSD
Reference 0.9125 1.0000 1.273t1 12490 1.3453 3.780 4
100 09125 1.0000 1.2782 1.1731 1.3453 6.530 4 -0.105 1.943 0.0045
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.8475 0.749 -0.1871 -0.7534
F-Test indicates equal variances (p = 0.39) 3.0084 47.468
Hypothesis Test (1-tail, 0.05) -
Homoscedastic t Test indicates no significant differences
Page 1 ToxCalc v5.0 Reviewed by:



Ten Day Amphipod Survival Test-Proportion Survived

Start Date: 7/14/98 Test iD: 2084 Sample ID: Z3R1t
End Date: 7/24/98 Lab ID: CAPER-Pacific Eco-Risk Lab: Sample Type: MS-Marine Sediment
Sample Date: Protocol: ASTM 87 Test Species: AM-Ampelisca abdita
Comments:

Conc-% 1 2 3 4

Control  1.0000 1.0000 1.0000 1.0000
100 1.0000 0.9000 0.9000 1.0000

Transform: Arcsin Square Root 1-Tailed
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat  Critical MSD
HeMe Controf  1.0000  1.0000 1.4594 1.4588 1.4615  0.093 4
100 0.9500 0.9500 1.3539 1.2490 1.4588 8.943 4 1.743 2.353 0.0086
Auxiliary Tests Statistic Critical Skew Kurnt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.8534 0.749 ###A##E -0.7011
F-Test indicates unequal variances (p = 4.76E-06) 7978.4 47.468

Hypothesis Test (1-tail, 0.05)

Heteroscedastic t Test indicates no significant differences

Page 1 ToxCalc v5.0

Reviewed by: ﬁ



Ten Day Amphipod Survival Test-Proportion Survived

Start Date: 7/14/98 Test ID: 2084 Sample ID: Z3R11
End Date: 712498 LabiD: CAPER-Pacific Eco-Risk Lab: Sample Type: MS-Marine Sediment
Sample Date: Protocol: ASTM 87 Test Species: AM-Ampelisca abdita
Comments: vs. Reference

Conc-% 1 2 3 4

Reference 0.9000 0.9000 0.9000 0.9500
100 1.0000 0.9000 0.9000 1.0000

Transform: Arcsin Square Root 1-Tailed
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat  Critical MSD

Reference 0.9125 1.0000 1.2731 1.2490 1.3453  3.780 4

100 0.9500 1.0411 1.3539 1.2490 1.4588  8.943 4 -1.240  1.943 0.0082
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.8663 0.749 0.1026 -1.5853
F-Test indicates equal variances (p = 0.16) 6.3315 47.468

Hypothesis Test (1-tail, 0.05)

Homoscedastic t Test indicates no signiticant differences

Page 1 ToxCalc v5.0 Reviewed by: &



Ten Day Amphipod Survival Test-Proportion Survived

Start Date: 7/14/98 Test 1D: 2082 Sample ID: Z3R14
End Date: 7/24/98 Lab ID: CAPER-Pacific Eco-Risk Lab: Sample Type: MS-Marine Sediment
Sample Date: Protocol: ASTM 87 Test Species: AM-Ampelisca abdita
Comments:

Conc-% 1 2 3 4

Control  1.0000 1.0000 1.0000 1.0000
100 0.9500 1.0000 0.9000 0.9500

Transform: Arcsin Square Root 1-Tailed
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat  Critical MSD
wine Control  1.0000 1.0000 1.4594 1.4588 1.4615 0.093 4

*100 0.9500 0.9500 1.3496 1.2490 1.4588 6.354 4 2.561 2.353 0.0043
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.7606 0.749 0.3059 3.5239
F-Test indicates unequal variances (p = 1.34E-05) 4002.7 47.468

Hypothesis Test (1-tail, 0.05)
Heteroscedastic t Test indicates significant differences

Page 1 ToxCalc v5.0 Reviewed by: ‘@D_



Ten Day Amphipod Survival Test-Proportion Survived

Start Date: 7/14/98 Test ID: Sample ID: Z3R14 "-
End Date: 7/24/98 Lab ID: CAPER-Pacific Eco-Risk Lab: Sample Type: MS-Marine Sediment
Sample Date: Protocol: ASTM 87 Test Species: AM-Ampelisca abdita
Comments: vs. Reference
Conc-% 1 2 3 4
Reference 0.9000 0.9000 0.9000 0.9500
100 0.9500 1.0000 0.9000 0.9500
Transform: Arcsin Square Root 1-Tailed
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat  Critical MSD
Reference 0.9125 1.0000 1.2731 1.2490 1.3453  3.780 4
100 0.9500 1.0411 13406 1.2490 1.4588 6.354 4 -1.556 1.943 0.0047
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.9037 0.749 0.4416 0.5371
F-Test indicates equal variances (p = 0.37) 3.1764 47.468
Hypothesis Test (1-tail, 0.05)
Homoscedastic t Test indicates no significant differences
Page 1 ToxCalc v5.0

Reviewed by:



Pacific Eco-Risk Labs Environmental Consulting

Appendix B

Test Data Sheets for the

Toxicity Evaluation of Sediment Samples
Collected from the Outer Cook Inlet

and Shelikof Strait

(samples collected June 29-July 5, 1998)
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10 Day Marine/Estuarine Sediment Toxicity Test Data

Date (Day 0) __7/14/98 Client ____AMS Project # 2019285 205 7
Species ___A. abdita Organism A ge/Sizng Nﬁmﬁ Axl %éample # odin
Sample I.D.: Sample I.D.: .
Date 'g:;tﬁ:lae:l; C() o I Sign-Off
pH | D.O. | salinity | Temp. | pH | D.O. | Salimity Temp., | 0itls)
Dav 0 e A R
ay
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- Time:
RepD | & o% 10 285 20.5 (3D
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a ’ e -2
00 D] e va | e | 0% 1
|
Day 5 @01?4’) ® 171 7.6 34,2 | 305 7./?5‘1;{"
Day 6 Rﬁpﬁ 8:15 7;3 &017 0298 ﬁﬁ%(—)(':@
a T1-21-9¢
™7 0o C L840 [ 73 | %09 190.0 -
D e D820 7.0 313 190.7 -
0 R A 451163 (200 o s Yegor
a’ — ’ - . [
" ke[4S J.413%0.4|D-5 . 32445
res [9.537.4/30.3 | 20.5 e
s
rpc  |9.91 3.4 %l { 90§
rop_ D52 3.4 (32 | [0S e
# of live organisms RepA (RepB |RepC |RepD |RepA |[RepB [RepC |RepD ) 000 e
at end of test (Day 10) 22 ;:zlé'* 20 0 Lo
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10 Day Marine/Estuarine Sediment Toxicity Test Data

Date (Day 0) __7/14/98 Client AMS - Project # 208%[?020
Species ___A. abdita Organism A ge/Sizel] Z;\,MrbSample# 733{'% 729
e
Sample I.D.: Sample I.D.:
Date Trcatmen Sign-Off
“ | Resticate 23R Z22E1 =
| o1 | DO. | Salinity | Temp. | pH | D.O. | Salinity | Temp. | (mals)
Day 0 - —
y Rep A 212 7L{ 201% 205 <13 7b 247 205
RepC |\ | 12 1299 (205 |2 | 14 | 30p | 268 b
- Time:
rep | 293 12| 20 | s ey | VD 2ap | s
4 20:Lp1 N4
Dyt |Reg P 19.03] 7.4 |30 | 2087|802 | 71 | 30.¢| 205 | "or
- Te-gg
Day2 1ep® (92| F\ | % | 205 164 | 13 | 20} 205 o
Day 3 T-(1-aQ

Rep 128G G | B 1 a0F 1 Ta0 | 10 | 315 | 20 v

Day 4 Rep 7 go5| 13 | 21 20% .69 7.1 321 | 55 '7~k/5-'(’3’
DyS [Repf | 811 7.8 [ Qa3 | 20| 11| 771287 |05 70E
D6 Reo® |€0511.0 [29.5 (409 [8:32| 7,033 |20, R |20
7 |Rep |90 6.0 24,9 207|826 9. |30 |20L | THRE
Day 8 RepD AN 7.5 [30.8 \20,u A 7.5 120 1\9,}7‘9*;;0‘?
Do oo A (40542 |20.2 Jo.b $.1%3 [ b-d [24.5 20\ [[2E-98

Day 10

RpA |00 | 3 | 303 | 2| | VY | 24T | 104 | 92449

vop |2g | 72| 297 w3 e |2 |zt |20s| e
Rep C .19 1.3 304 04| g5 |13 1% (205

@’
RepD ?Iﬁ 1z 3"( 20(‘{ 823‘ 1L 5(0’ 20‘/ Ti;e: .
Folliveorganisms  |RepA |RepB |RepC |RepD |[RepA |RepB |RepC | RepD -?M

at end of test (Day 10)

2o (14 J1g |2 |19 |13 )9 |20
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10 Day Marine/Estuarine Sediment Toxicity Test Data

Date (Day 0) __7/14/98 Client ___AMS o Project#_20¥Y 252
Species ___A. abdita Organism A ge/Sizels :lﬂ!/ic;i}_x X Sample#_ 732 /73
Sample I.D.: Sample I.D.:
Date ;‘:}‘)‘H‘;&‘ Z3F) 73R4 Sign-Off
pH | DO. | Salinity | Temp. | pH | D.O. | Salimity | Temp, | (249
Day 0 r T

Rpa |12 | WM | 268 | 05| 12| W2 | 249 | 205|114
RpB |6 | 1Y |26¢ |205 | %12| 12 | 293 Q05| o

RepC J@ L [ 1D | 26% | 206G | gy | 12 | 24% | oS
&_ | Time:
RpD | 02| 13 | 266 | WS | gy | 22 | 715G | 285

PYL I geph [8.00 7.0 1300 104|800 |7, | 39.3C|20.6 (e

PV Re@® 149 1P | 205 | w5 | 41| 1y | wr | 205 THens

27
. TT a8

P Do 7}«%&,‘4 3.2 |20 7| T¥E | 7| 3q |20t ]| L
a ‘ T-(F 9

PR 0 (s | 1 | 302 | 2 | 794 (g | 303 s | TR
Days ReeP Q| 7. G 30.7 1205 |g.e 7~'C{- 3.3 |20. 6 7_';_:‘(8

P Rep® (9,04 71 T l90.g [84 [ 71 RAF |20, f] Toow

o1
Day7 WC €3 177 [30.4 20 17-99 7.5 1316 bo.b 7-;%—??
DS oo |1 7 317 209 [F98 |7y [31b],08[72508

1.25-9%

7 1R A (36 b4 (3 2oL {9096 |05 90 [

PP rea | Q2| WY Al |25 (22513 | 206 | 26| 1w
[/ 35

Rep B Uil 1L | WL | S |920] 72 | g 205

RpC | SA [T | 304 | w5z | 712 | A | 264

RepD ‘Z/l(‘{ e 172g ZDL( \Z"l 1 1)2—2/ Z.OL( Time:

#oflivcorganisms  [RepA |RepB |RepC |RepD |RepA |RepB |RepC | RepD | %00
at end of test (Day 10) . . . i
. 19 11% (90 [ V{20 |18 |19
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10 Day Marine/Estuarine Sediment Toxicity Test Data

Date (Day 0) __7/14/98 Client____AMS ‘ Project # 7\)’%205/(7@87
TS 257
Species ___A. abdita Organism A ge/Size (Vo Ty 3@(:mu(5’amp1e #_13%/73¢
el
Sample I.D.: Sample [.D.:
Date Treatment Sign-Off
Replicate 20FEC Ref .
pH | D.O. | Salinity | Temp. | pH | D.0O. | Salimity Temp, | (Mnitas)
Day 0
RepA | 25| WY 2.l | W] B0%| 1 266 | 205
T a8

RepB [Tl | 13 | 26 | 205|204 | T | 2606 | 206 k.

RpC QUG | T2 | 296 | DY | fo6| W | ;g | 205

Time:
RpD | 845 | 13 | 24, D4 <o | W | @y |ans
Day 1 %?A 8.0L| T.4 |30.0 |90k Qo | 74 1301 20,0 7“55_?8

DT
Day3 Qep U118l | ¢5 [ 307 | 202|185 | ¢5 | 30( |20 |7 ’j?;‘ﬁ
a; —_ o 7 -BAE
P RepD| 44| Tt | 321 | w3 qoq| 71 | 38| 25| 7%

Day 5 RepP | £01 77 1 99,9 (2050213 | 7.4 | 30. i |20.5] 1A
" RepR |83 7y (295 190-8 9,12 | 7.2 laanT |20 ¢ e
T [Repl [RUE[ 30 1239 |30.6[7.97 | 729|304 20| TR
PvE veeDl 9311732 |31 |20.6]9.1] 7.4 323206 | TEE
™ 15A 306 1300 (0.5 [995 b2 312 pos| Y B B
P roa 92334 216 |%04(925 1.4 |50 6|24 ]| e
rps 194034 [%0.3|905 (90914 |%0.L|20.5 %
roc  |95%13.9 3030513442 Bl RS

RepD %le qg %ZO 7DL( %D% ll)q %%7/ 9‘0‘; Time:

.
# of live organisms RepA |RepB |RepC  |RepD |RepA RepB |RepC [RepD l/ 20 N
at end of test (Day 10) \% l
5 113 | 0 1§ |18 18 |3
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Appendix C

QA/QC Summary
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METHODS QAQC SUMMARY

The methods used in conducting these tests followed the guidelines established by the EPA manual
"Methods for measuring the toxicity of sediment-associated contaminants with estuarine and marine
amphipods" (EPA-600/R-94/025, U.S. EPA, Env. Research Laboratory, Narragansett, R]). The
following methodological QA/QC criteria were met at test initiation and validate the results obtained:

. Adult organisms, 3-5 mm and no mature males or females) were used at test initiation; ail
organisms were from the same source.

. Tests were started two weeks after collection of the first sediment sample, which is within the
recommended sample holding time.

. Test chambers were identical and contained the same amount of sediment and overlying water.

. All instruments used for routine measurements of chemical and physical characteristics were
calibrated each day according to the instrument manufacturer’s instructions.

RESULTS QAQC SUMMARY

The following required QA/QC critena were met during the performance of these tesis and validate the
results obtained:

. The percentage survival of amphipods in both of the control sediments was greater than the
acceptability criteria of 90%.

. Water quality conditions in the overlying water were all within the tolerance limits of the test
species.

. The time-weighted average of daily temperature readings was within + 1°C of the desired
temperature and the instantaneous temperature was always within + 3°C of the desired
temperature.

. Data used in statistical analyses and reported in Table 1 of the toxicity test report were

independently reviewed and ‘signed-off on’ for accuracy.
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Table A3. Overlying Water Total Ammonia Concentrations for the Test Sediments.
Total Ammonia (mg/L NH;-N)
Sediment Site Day 2 Day 8
‘Home’ Sediment Control 2.32 <0.10
‘Reference’ Sediment Control 0.54 1.75
Z0OF1 0.51 <0.10
ZOF6 0.33 <0.10
Z2F1 0.35 <0.10
Z3F1 0.40 < 0.10
Z3F2 0.14 <0.10
Z3RI11 0.19 <0.10 B
Z3R14 0.17 <0.10




