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1.0
INTRODUCTION

Fourteen (14) sediment samples and three (3) reference sediments collected between October
27 and 29, 1998 were received by the EVS Environment Consultants Laboratory between
October 28 and 30, 1998 for toxicity testing using the following tests:

« 10-d Eohaustorius estuarius sediment toxicity test (non-purge)
» 10-d Eohaustorius estuarius sediment toxicity test (purge)

o 20-d Neanthes arenaceodentata sediment toxicity test

o 48-h Mytilus galloprovincialis sediment toxicity test

Each sample was shipped in nine or ten 1-L glass jars. Sediments were stored in the dark at
4°C, prior to testing. A summary of sample ID’s and outline of tests is provided in Table 1-1.

This report describes the results of these tests. Chain-of-Custody forms submitted with the
samples are provided in Appendix A. Test data and statistical printouts are provided in
Appendices B, C, D and E, respectively.

Based on the bulk chemistry analysis, the client requested that sample AN-SC-84 be tested
with the Eohaustorius estuarius non-purge test only; however, the sample was also tested
with both Neanthes arenaceodentata and Mytilus galloprovincialis. The data and results for
these tests using AN-SC-84 have also been included in this report.

The E. estuarius non-purge and purge tests were initiated on November 6 and 9, 1998,
respectively, with field-collected immature adult amphipods. The exposure duration was 10
days, and the test endpoints were survival and behaviour (sediment avoidance and ability to
rebury in clean sediment). The N. arenaceodentata tests were initiated on December 8, 1998
with juvenile polychaetes obtained from laboratory cultures and the exposure duration was
20 days. The test endpoints were survival and growth (change in dry weight). The N.
arenaceodentata test failed to meet control criteria of >90% survival (PSEP, 1995). Based
on the clients decision to accept the data, results of this testing have been included in this
report. The M. galloprovincialis larvae tests were initiated November 25, 1998 with larvae
that were within 2-h post-fertilization. The exposure duration was 48 h and the test endpoints
were larval survival, normal development and survival/normal development.

A dissolved oxygen research and development test was set up alongside the non-purge E.
estuarius test (Section 2.0). This test involved setting up one jar for reference sediments CR-
10 and CR-22, samples AN-SC-78 and AN-SC-82 and the negative control in the same
manner as the regular test for Day-1 (see Methods, Section 2.1). These jars did not received
aeration and were not seeded. Water quality parameters (temperature, pH, salinity and
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dissolved oxygen were recorded daily. Water quality measurements recorded during the 10-d
exposure have been attached at the end of Appendix B.

1.1 QUALITY ASSURANCE/QUALITY CONTROL (QA/QC)

This study was conducted under our comprehensive QA/QC Program to ensure full
documentation and minimize possible errors in computation and reporting of results. The
details of our QA/QC Program are documented in our Laboratory QA/QC Manual which
describes all aspects of our program, including information on general laboratory procedures,
sample handling, toxicity test procedures, data interpretation and management, and
documentation of results. The following general QA/QC guidelines apply to all toxicity tests:

use of negative controls, use of positive controls, replication, instrument calibration, water

quality maintenance and record-keeping, and use of standard operating procedures (SOPs).
To ensure the highest quality of data and reporting, all data and statistical analyses for each
toxicity test are reviewed by a member of our QA/QC Committee prior to the report being
released.
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= 2.0
10-d Eohaustorius estuarius SEDIMENT TOXICITY TEST
(non-purge)

2.1 METHODS

Ten-day toxicity tests using the estuarine amphipod, Eohaustorius estuarius, were conducted
according to EVS Environment Consultants Ltd. Standard Operating Procedures (SOP)
1077-2 (EVS Environment Consultants, 1998), which is based on methods described in
PSEP (1995). Amphipods were collected intertidally from Beaver Creek, Oregon, using a
shovel. Amphipods were sieved from the sediments, counted and then transferred to small
sandwich containers containing approximately a 1-cm layer of collection site sediment. Each
container held approximately 100 amphipods. Sediment from the collection site was also
retained for use as a clean control sediment for the toxicity tests. This material was sieved
(500-xem screen), placed in a clean container and stored at 4°C in the dark prior to testing.

The amphipods were acclimated to laboratory conditions for two days prior to testing,
During this time, amphipods received aeration but were not fed. The amphipods were kept
in large plastic basins each holding about 12 sandwich containers. Each basin was filled with
seawater (28 + 1 ppt salinity) and maintained at 15 + 1°C under continuous light, Seawater
in the holding containers was replaced every two days. The seawater was obtained from
Burrard Inlet, Vancouver, BC, at a depth of 12 m. This water was passed through a sand
filter, a 0.5-um filter and an ultraviolet light sterilizer, aerated vigorously and used within
2 d of collection. Water quality was measured before the water change and dead amphipods
were removed.

Prior to test initiation the sediments were homogenized and a portion of sediment from each
sample was centrifuged and sent to ASL for bulk interstitial ammonia and sulfide analysis.
Tests were conducted in 1-L glass jars. Five replicates were prepared for each sample, and
the negative control sediment. Three additional jars were prepared as sactificial replicates
for Days 0, 5 and 10 interstitial ammonia measurements, one of which was designated
specifically for daily water quality measurements (temperature, pH, salinity and dissolved
oxygen). Sediments were distributed to the test containers the day before test initiation (Day
-1). Each test sediment was homogenized by thorough manual mixing. Large pieces of
organic material (e.g., grasses, algae) and any live animals were removed at this time. A 175-
mL volume (representing a 2-cm layer) of test sediment was added to each jar.
Approximately 800 mL of seawater (28 £ 1 ppt salinity) was added to each jar. The jars were
covered with clean plastic lids, fitted with aeration lines, and left to settle overnight. The
following day (Day 0) the jars were seeded with 20 amphipods each. The amphipods were
not fed during the tests, Following the same procedure, an additional dissolved oxygen
(research and development) replicate was prepared for samples AN-SC-78 and AN-SC-82,
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reference sediments CR-10 and CR-22 and the negative control. These replicates were not
seeded and did not receive aeration. Water quality parameters were measured daily.

Tests were conducted in a constant environment chamber at 15 + 1°C under continuous light.
Test jars were gently aerated. Water quality parameters (temperature, pH, dissolved oxygen
and salinity) were measured daily in the water quality jar. Test containers were checked daily
for emergent amphipods, indicating sediment avoidance or mortality. Amphipods which had
left the sediment and become trapped by surface tension at the air/water interface were re-
submerged with a glass rod. Composite subsamples of the overlying water were taken from
each of the samples and the negative control on Days 0 and 10 for sulfide analysis.
Interstitial water was collected on Days 0, 5 and 10 by centrifugation of the sediment from
one of the sacrificial replicates from each of the samples and the negative control for
ammonia analysis. As a result of high sulfide values in the bulk analysis, sample AN-SC-78
was also analyzed for interstitial sulfides on Day 0.

At the end of the 10-d exposure, the sediments were sieved through a 500-um screen, and
the number of live, dead and missing amphipods were counted in each replicate. Amphipods
were presumed dead if there was no response to physical stimulation or examination revealed
no evidence of pleopod movement. Missing amphipods were presumed to have died and
decomposed prior to the termination of the test (Swartz et al., 1985). Surviving amphipods
were transferred to plastic weighboats containing control sediment and seawater. The number
of animals able to rebury within 1 h was recorded. For the test to be considered valid, mean
survival in the control sediment had to be 290% (PSEP, 1995).

Mean responses (+ SD) and statistical analysis for survival were calculated for each sediment
using the TOXCALC Computer program (Tidepool Scientific Software, 1994). The survival
data were tested for normality.and homogeneity of variance. If the survival data did not pass
the tests for normality and homogeneity of variance, then the data were transformed. If
transformation did not allow the data to pass these tests, untransformed data were used.
Homoscedastic -tests or non-parametric heteroscedastic f-tests were then performed to
determine if any of the test sediments were significantly different (p< 0.05) from the negative
control with respect to survival. Using the same analyses, all samples were then compared
with reference sediments CR-10, CR-22, and CR-23W. Amphipod mean avoidance was
determined from daily counts of amphipods that had emerged from the sediments. After 10
d, the total number of amphipods emerged was divided by 50 (5 replicates x 10 d), to give
mean avoidance (per jar per day). Percent reburial was calculated by dividing the total
number of amphipods that did rebury within 1 h by the total number of surviving amphipods.

To assess the relative sensitivity of the test organisms, a concurrent 96-h water only reference
toxicant test was conducted with cadmium (prepared from cadmium chloride,
CdCl,+2%H,0) with 900 mL of test solution containing 10 amphipods per concentration.
A series of five concentrations (1.8, 3.2, 5.6, 10.0, 18.0 mg/L Cd), plus a negative control,
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were prepared in 1-L glass jars from a 1,000 mg/L cadmium stock solution. Water quality
measurements and mortalities were recorded daily. The 96-h LC50 value (expressed as mg/L
Cd) was calculated using the TOXCALC program. This test was used to assess the relative
health and sensitivity of the amphipods by comparing the results to a range (mean + 2SD)
obtained by this laboratory in previous testing.

2.2 RESULTS

Results of the 10-d Eohaustorius non-purge test are summarized in Table 2-1. Complete
results including raw data and statistical printouts are provided in Appendix B,

Mean survival in the negative control was 98.0% and ranged between 91.0 and 97.0% in the
reference sediments. Mean survival in the samples ranged from 87.0 to 98.0%.
Homoscedastic r-tests indicated significant differences (p<0.05) when samples were
compared to the negative control and reference sediments, CR-22 and CR-23W. There were
no significant differences (p<0.05) when the samples were compared to reference sediment
CR-10.

Mean avoidance (expressed as amphipods/jar/day) in the control sediment was 0.14
amphipods/jar/day and ranged between 0.02 and 0.08 amphipods/jar/day in the reference
sediments. Mean avoidance in the test sediments ranged from 0.02 to 0.56 amphipods/
jar/day. The percentage of surviving amphipods able to rebury in clean sediment and
seawater within 1 h was 100% in the negative control and test sediments and ranged from
99 to 100% in the reference sediments.

2.3 QUALITY ASSURANCE/QUALITY CONTROL (QA/QC)

Mean survival responses in the negative control met the criterion for test acceptability as
outlined in PSEP, 1995. '

Water quality parameters measured during the 10-d exposure period were within the
following ranges: temperature, 15.0°C; pH, 7.7 - 8.7, dissolved oxygen, 7.5 - 8.5 mg/L;
salinity, 29 - 30 ppt; overlying sulfides, <0.02 - 0.03 mg/L S; and interstitial ammonia, 0.09 -
12.6 mg/L N. Interstitial bulk ammonia and sulfide concentrations were within the following
ranges: 2.48 - 23.2 mg/L N and <0.05 - 41.7 mg/L S. Interstitial sulfides measured in sample
AN-SC-78 on Day 0 were 7.0 mg/L S.

The LC50 for the cadmium reference toxicant (initiated concurrently on November 6, 1998)
was determined using the TOXCALC computer program. The 96-h LC50 value for Cd was
10.8 mg/L Cd (95% confidence limits: 8.4 and 13.8 mg/L Cd) which was within the range

§/852-01.1
WO 9800686. 9800687, 9800688, 9800689
February 1999 6

st
wrE



o — =

of 8.0 £ 6.9 mg/L Cd (mean + 2SD) previously obtained by this laboratory. Water quality
parameters measured during the 96-h exposure period were within the following ranges:
temperature, 15.0 - 15.5 °C; pH, 7.4 - 8.1; dissolved oxygen, 8.0 - 8.4 mg/L; and salinity,
28 ppt.

Table 2-1. Summary of results of the 10-d E. estuarius sediment toxicity test
(non-purge).

SAMPLE ID % SURVIVAL' AVOIDANCEZ % REBURIAL®
(MEAN £ SD) (MEAN £ SD)
Negative control 98.0+27 0.14 £0.13 100
CR-10 91.0 & 4.2°0a ' 0.02+0.04 - 99
CR-22 97.0+4.5 0.02 +0.04 100
CR-23W . 96,0 £ 2.2 0.08 £0.18 99
AN-SS-36 89.0+ 8.9 0.36 £ 0.24 100
AN-SS-37 03.02.7% 0.30 £ 0.24 100
AN-SS-45 89.0+ 10.8 0.54 £ 0.62 100
AN-SS-47 87.0 £ 5.7%0a 0.1450.21 100
AN-SC-70 94.0 £ 4.2 0.04 +0.05 100
AN-SC-71 ' 91.0 + 4.2*0a 0.16 £ 0.21 100
AN-SC-72 93.0+ 8.4 0.22 £ 0.08 100
AN-SC-73 920176 0.14 £0.17 100
AN-SC-77 _ 94.0 £4.2 0.04 £0.05 100
AN-SC-78 97.0+6.7 0.16 £ 0.21 ’ 100
AN-SC-80 : 98.0+4.5 0.16 £ 0.21 100
AN-SC-81 87.0 11.5* 0.56 + 0.09 100
AN-SC-82 97.0+2.7 0.12+0.16 100
AN-SC-84 95.0 £ 5.0 0.02 + 0.04 100

n = 5 replicates; 20 amphipods seeded per replicate. :

Number of amphipods on the sediment surface per jar per day (out of a maximum of 20.0).

Percentage of surviving amphipods able to rebury in clean sediment and seawater within 1 h after a 10-d
exposure.

*  Indicates significant difference (p<0.05) when compared to the negative control.

s Indicates significant difference (p<0.05) when compared to the reference sediment CR-23W.

Indicates significant difference (p<0.05) when compared to the reference sediment CR-22.

W
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— = 3.0
10-d Eohaustorius estuarius SEDIMENT TOXICITY TEST (purge)

3.1 METHODS

Ten-day toxicity tests using the estuarine amphipod, Eohaustorius estuarius, were conducted
according to EVS SOP 1077-2 (EVS, 1998), which is based on methods described in PSEP
(1995). The experimental design was modified for this study. Prior to test initiation,
porewater ammonia and sulfide analyses were performed on the bulk sediments to give an
indication of whether purging might be required. Results of the bulk sediment analysis
indicated that purging was a possibility for sample AN-SC-78 and reference sediments, CR-
22 and CR-23W. Normally, sediments are distributed to the test containers, allowed to
equilibrate overnight, and then the 10-d test begins on the following day (Day 0) when the
amphipods are added to each test container. In this study a parallel purge test was set up
alongside the non-purge test (Section 2.0) in the event that purging would be required. The
purge test consisted of sample AN-SC-78, all three reference sediments (CR-10, CR-22 and
CR-23W) and a negative control. Sediments were distributed and allowed to equilibrate
overnight but, before the amphipods were added, porewater concentrations of ammonia were
determined and compared to the target value of 15 mg/L N. If any of the samples exceeded
the target value then purging was initiated (US EPA/US ACE, 1993). Purging consisted of
performing two water changes per day on the test until the values were within range. Once
the values were within range, amphipods were added to the test containers and the test was
initiated (Day 0).

Amphipods were collected intertidally from Beaver Creek, Oregon, using a shovel.
Amphipods were sieved from the sediments, counted and then transferred to small sandwich
containers containing approximately a 1-cm layer of collection site sediment. Each container
held approximately 100 amphipods. Sediment from the collection site was also retained for
use as a clean control sediment for the toxicity tests. This material was wet sieved (500-m
screen), placed in a clean container and stored at 4°C in the dark prior to testing.

The amphipods were acclimated to laboratory conditions for five days prior to testing.
During this time, amphipods received aeration but were not fed. The amphipods were kept
in large plastic basins each holding about 12 sandwich containers. Each basin was filled with
seawater (28 + 1 ppt salinity) and maintained at 15 + 1°C under continuous light. Seawater
in the holding containers was replaced every two days. The seawater was obtained from
Burrard Inlet, Vancouver, BC, at a depth of 12 m. This water was passed through a sand
filter, a 0.5-um filter and an ultraviolet light sterilizer, aerated vigorously and used within
2 d of collection. Water quality was measured before the water change and dead amphipods
were removed.
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Tests were conducted in 1-L glass jars. Five replicates were prepared for each sample and
the negative control sediment for testing. Three additional jars were prepared as sacrificial
replicates for Days 0, S and 10 interstitial ammonia measurements, one of which was
designated specifically for daily water quality measurements (temperature, pH, salinity and
dissolved oxygen). In addition, four purge replicates were prepared in order to monitor the
porewater anunonia concentrations throughout the purge process. Sediments were distributed
to the test containers four days before test initiation (Day -4). Each test sediment was
homogenized by thorough manual mixing. Large pieces of organic material (e.g., grasses,
algae) and any live animals were removed at this time. A 175-mL volume (representing a 2-
cm layer) of test sediment was added to each jar. Approximately 800 mL of seawater (28 +
1 ppt salinity) was added to each jar. The jars were covered with clean plastic lids, fitted with
aeration lines, and left to settle overnight.

The following day porewater ammonia concentrations were measured in one of the sacrificial
purge replicates. Interstitial water was collected through centrifugation of the sediment and
porewater ammonia was measured using the Salicylate Method (Hach Company, 1992).
Appropriate reagents were added and the absorbance was measured for each sample using
a spectrophotometer. The absorbance reading was compared to a standard curve to determine
the total ammonia concentration (mg/L N) in each sample. Porewater concentrations were
found to be in exceedance at (22.5 mg/L N for both reference sediments CR-22 and CR-
23W) or extremely close to (14.6 mg/L N in the AN-SC-78 duplicate) the target value (15
mg/L N), therefore purging was initiated. All of the test samples and negative control
received two water renewals on this day and ammonia levels were checked again in the
second sacrificial replicate. Porewater concentrations were still in exceedance (20.4 mg/L
N for reference CR-22, 19.6 mg/L N for reference CR-23W and 16.6 mg/L N for sample
AN-SC-78) of the target value and purging was continued over the weekend. On the
following Monday, after performing one water renewal, ammonia values were again checked
against the target value. At that time porewater ammonia concentrations were found to be
within acceptable parameters and the test was initiated (Day 0). Each test chamber was
seeded with 20 amphipods. The amphipods were not fed during the test.

Tests were conducted in a constant environment chamber at 15 + 1°C under continuous light.
Test jars were gently aerated. Water quality parameters (temperature, pH, dissolved oxygen,
salinity) were measured daily in the water quality jar. Test containers were checked daily for
emergent amphipods, indicating sediment avoidance or mortality. Amphipods which had
left the sediment and become trapped by surface tension at the air/water interface were re-
submerged with a glass rod. Composite subsamples of the overlying water were taken from
each sample and the negative control on Days 0 and 10 for sulfide analysis. Interstitial water
was collected on Days 0, 5 and 10 by centrifugation of the sediment from the sacrificial
replicates from cach of the samples and the negative control for ammonia and sulfide
analysis. As a result of high sulphide values in the bulk sediment analysis, interstitial water
was collected from sample AN-SC-78 on Day 0 for sulfide analysis. Ammonia and sulfide
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samples were sent to ASL for analysis, with the exception of the ammonia analyses for the
purging period and Day 0 which were performed in-house due to the tight turnaround
required.

Al the end of the 10-d exposure, the sediments were sieved through a 500-um screen, and
the number of live, dead and missing amphipods were counted in each replicate. Amphipods
were presumed dead if there was no response to physical stimulation or examination revealed
no evidence of pleopod movement. Missing amphipods were presumed to have died and
decomposed prior to the termination of the test (Swartz et al., 1985). Surviving amphipods
were transferred to plastic weighboats containing control sediment and seawater. The number
of animals able to rebury within 1 h was recorded. For the test to be considered valid, mean
survival in the control sediment had to be 290% (PSEP, 1995).

Mean responses (+ SD) and statistical analysis for survival were calculated for each sediment
using the TOXCALC Computer program (Tidepool Scientific Software, 1994). The survival
data were tested for normality and homogeneity of variance. If the survival data did not pass
the tests for normality and homogeneity of variance, then the data were transformed. If
transformation did not allow the data to pass these tests, untrarisformed data were used.
Homoscedastic t-tests or non-parametric heteroscedastic t-tests were then performed to
determine if any of the test sediments were significantly different (p< 0.05) from the negative
control with respect to survival. If any of the test sediments were found to be significantly
different when compared to the negative control, then the same statistical comparisons were
made to each of the reference sediments (CR-10, CR-22 and CR-23W). Amphipod mean
avoidance was determined from daily counts of amphipods that had emerged from the
sediments. After 10 d, the total number of amphipods emerged was divided by 50 (5
replicates x 10 d), to give mean avoidance (per jar per day). Percent reburial was calculated
by dividing the total number of amphipods that did rebury in clean control sediment and
seawater within 1 h by the total number of surviving amphipods.
To assess the relative sensitivity of the test organisms, a concurrent 96-h water-only
© reference toxicant test was conducted with cadmium (prepared from cadmium chloride,
CdCl,+2/4H,0) with 900 mL of test solution containing 10 amphipods per concentration.
A series of five concentrations (1.8, 3.2, 5.6, 10.0, 18.0 mg/L Cd) plus a negative control,
were prepared in 1-L glass jars from a 1,000 mg/L cadmium stock solution. Water quality
measurements and mortalities were recorded daily. The 96-h LC50 value (expressed as mg/L
Cd) was calculated using the TOXCALC program. This test was used to assess the relative
health and sensitivity of the amphipods by comparing the results to a range (mean + 2SD)
obtained by this laboratory in previous testing.
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3.2 RESULTS

Results of the 10-d Eohaustorius purge test are summarized in Table 3-1. Complete results
including raw data and statistical printouts are provided in Appendix C.

Mean survival in the negative control was 98.0%, and ranged from 96.0 to 100% in the
reference sediments. Mean survival in sample AN-SC-78 was 93.0%. Heteroscedastic -tests
indicated that there were no significant differences (p<0.05) with respect to survival when
compared to the negative control. Although no statistical comparisons were made, survival
in the reference sediments is similar to that of the negative control. Mean avoidance
(expressed as amphipods/jar/day) in the negative control sediment was 0.14 amphipods/jar/
day, and ranged from 0 to 0.10 amphipods/ jar/day in the reference sediments. Mean
avoidance in sample AN-SC-78 was 0.40 amphipods/jar/day. The percentage of surviving
amphipods able to rebury in clean sediment and seawater within 1 h was 100% in all
treatments,

3.3 QUALITY ASSURANCE/QUALITY CONTROL (QA/QC)

Mean survival responses in the negative control met the criterion for test acceptability as
outlined in PSEP, 1995.

Due to purging requirements for this test is was necessary to exceed the amphipod holding
time of 10 days by 1 day. It is unlikely that this exceedance had any affect on the test results
as the control survival (98.0%) was the same for both the non-purge and the purge test and
the animals came from the same population. The reference toxicant tests for both the non-
purge and purge test showed comparable sensitivity relative to previous testing performed
by this laboratory.

Water quality parameters measured during the 10-d exposure period were within the
following ranges: temperature, 15.0°C; pH, 7.6 - 8.6; dissolved oxygen, 7.4 - 8.2 mg/L,;
salinity, 29 - 30 ppt; overlying sulfides, <0.02 mg/L S; and interstitial ammonia, <0.1 - 10.7
mg/L N. Interstitial bulk ammonia and sulfide concentrations were within the following
ranges: 6.25 - 23.2 mg/L N; and <0.05 - 41.7 mg/L S. Interstitial ammonia concentrations
measured during the purging process were between <0.1 and 22.5 mg/L N. Interstitial sulfide
measured on Day 0 in sample AN-SC-78 was 0.6 mg/L S.

The LC50 for the cadmium reference toxicant (initiated concurrently on November 9, 1998)
was determined using the TOXCALC computer program. The 96-h LC50 value for Cd was
8.1 mg/L Cd (95% confidence limits: 5.8 and 11.3 mg/L Cd) which was within the range of
8.3 + 7.1 mg/L Cd (mean + 2SD) obtained by this laboratory. Water quality parameters
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measured during the 96-h exposure period were within the following ranges: temperature,
15.0 - 16.0°C; pH, 7.5 - 8.0; dissolved oxygen, 8.0 - 8.3 mg/L; and salinity, 29 ppt.

Table 3-1. Summary of results of the 10-d E. estuarius sediment toxicity test
(purge).
SAMPLE ID % SURVIVAL' AVOIDANCE? % REBURIAL®
( MEAN £ SD) ( MEAN % SD)
Negative control 98.0 £4.5 0.14 £ 0.22 100
CR-10 96.0 £ 5.5 0.10 £ 0.71 100
CR-22 100 ~ 0.0410.05 100
CR-23W _ 100 0 100
AN-SC-78 93.0 £ 8.4 0.40 + 0.31 100

n = 5 replicates; 20 amphipods seeded per replicate.

Number of amphipods on the sediment surface per jar per day (out of a maximum of 20.0).

Percentage of surviving amphipods able to rebury in clean sediment and seawater within 1 h after a 10-d
exposure.
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4.0
20-d Neanthes arenaceodentata SEDIMENT TOXICITY TEST

B =

4.1 METHODS

The 20-d static-renewal juvenile polychaete (Neanthes arenaceodentata) sediment toxicity
test was conducted according to EVS SOP 1078-1 (EVS, 1995a), which is based on methods
described by PSEP (1995). Juvenile worms (2-3 weeks post-emergence) were obtained from
a supplier in California. Worms were held in an aquarium, without sediment, at 20°C until
used for testing. Gentle aeration was provided and the worms were fed ground TetraMarin®
fish flakes during acclimation. Injured, unhealthy or dead worms were discarded prior to
testing. '

Seawater used for acclimation and toxicity testing was obtained from Burrard Inlet,
Vancouver BC at a depth of 12 m and used within 2 d of collection. This water was passed
through a sand filter, a 0.5-um filter, and an ultraviolet sterilizer and aerated vigorously prior
to use. Silica sediment was used as the control sediment.

Tests were conducted in 1-L glass jars. Five replicates were prepared for each sample and
the negative control sediment. Three additional jars were prepared as sacrificial replicates
for Days 0, 10, and 20 interstitial ammonia measurements, one of which was designated
specifically for daily water quality measurements (temperature, pH, salinity and dissolved
oxygen). Sediments were distributed to the test containers the day before test initiation (Day
-1). Each test sediment was homogenized by thorough manual mixing. Large pieces of
organic material (e.g., grasses, algae) and any live animals were removed at this time. A 175-
mL volume (representing a 2-cm layer) of test sediment was added to each jar.
Approximately 800 mL of seawater (28 + 1 ppt salinity) was added to each jar. The jars were
covered with clean plastic lids, fitted with aeration lines, and left to settle overnight. The
following day (Day 0), each jar was seeded with five juvenile worms. The worms were
removed from their holding containers, sorted by size and randomly distributed to small vials
containing seawater. When there were five worms in each vial, counts were confirmed and
the worms were randomly distributed among the test containers. Three additional replicates
of five worms were also set aside for determination of initial (Day 0) dry weight.

Tests were conducted in a constant environment chamber at 20 + 1°C under continuous light.
Aeration was provided for the duration of the test. Every three days, approximately one-third
of the water in each jar was removed and replaced with clean seawater, taking care not to
disturb the sediments. Water quality parameters (pH, dissolved oxygen and salinity) were
recorded in the water quality jar in each treatment just prior to each water renewal (i.e.,
every three days). The temperature was recorded daily. The worms were fed ground
TetraMarin® fish flakes (8 mg per worm) every two days during testing, Interstitial water
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4.2 RESULTS

Results of the 20-d Neanthes tests are summarized in Table 4-1. Complete results including
raw data and statistical printouts are provided in Appendix C.

Mean survival in the negative control was 60.0% and ranged from 80.0 to 92.0 in the
reference sediments. Mean survival in the samples ranged from 60.0 to 96.0%. The average
individual dry weight (based on three replicates of five worms) at test initiation (Day 0) was
0.50 mg/worm. Average individual dry weight on Day 20 was 9.1 mg in the negative control
and ranged from 9.1 to 12.2 mg in the reference sediments. Average individual dry weight
ranged from 8.7 to 12.4 mg in the test sediments. Individual growth rate was 0.43
mg/worm/day in the negative control and ranged from 0.43 to 0.59 mg/worm/day in the
reference sediments. Individual growth rate ranged from 0.41 to 0.59 mg/worm/day in the
test sediments. Total dry weight was 31.9 mg in the negative control and ranged from 42.8
to 51.7 mg in the reference sediments. Total dry weight ranged from 31.2 to 52.1 mg in the
test sediments.

Heteroscedastic ¢-tests indicated significant differences (p<0.05) in survival when compared
to reference sediment CR-10. No significant differences in individual dry weight, growth rate
or total dry weight were observed in comparison to CR-10. Homoscedastic /-tests indicated
significant differences in individual dry weight, growth rate, and total dry weight when
samples were compared to reference sediment CR-22. No significant difference in survival
was observed in comparison to CR-22. No significant differences with respect to survival,
individual dry weight, growth rate or total dry weight were observed in comparison to CR-
23W.,

4.3 QUALITY ASSURANCE/QUALITY CONTROL (QA/QC)

Mean survival in the negative control failed to meet the criteria of 290% for the test
acceptability outlined in PSEP, 1995. Growth responses in the negative control and mean
survival responses in the reference sediments met the criterion of = 0.38 mg/worm/day and
>80% survival respectively for test acceptability outlined in PSEP, 1995 and PSDDA, 1989.

Low control survival results may be attributed to anoxic conditions observed within the
control sediment of two replicates. The colour of these replicates was dark grey as opposed
to the pale cream colour of the other replicates which performed well. This theory is under
investigation.

Water quality parameters measured during the 20-d exposure period were within the
following ranges: temperature, 20.5 - 21.0°C; pH, 7.0 - 8.4; dissolved oxygen, 0.5 - 7.2

9/852-01.1 -
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Table 4-1. Summary of results of the 20-d N. arenaceodentata sediment
toxicity test.
MEAN % SD'
=aneLE I SURVIVAL INDIVIDUAL INDIVIDUAL ~ TOTAL DRY
(%) DRY WEIGHT ~ GROWTH RATE WEIGHT
(mg/worm)  (mg/worm/day) (mg)

Negative control 60.0 £46.9 9.1 £4.3 0.43 £0.22 319 +28.5
CR-10 92.0 £11.0 9.1 £3.3 0.43 +0.16 428 175
CR-22 88.0 £17.9 11.9 £1.0 0.57 +0.05 51.7 £8.3
CR-23W 80.0 +14.1 12.2+4.2 0.59 +0.21 48.0 +16.6
AN-SS-36 96.0 +8.9 11.1 £2.9 0.53 +0.14 52.1 £8.2
AN-SS-37 720 +415 106 £1.6 0.51 +0.08 38.4 232
AN-SS-45 80.0 +34.6 11.6 £5.6 0.55 +0.28 49.6 +285
AN-SS-47 60.0 +31.6° 9.5 $6.3 0.45 +0.31 32.6 +21.20
AN-SC-70 88.0 £ 11.0 10.2 £3.7 0.48 +0.18 442 $14.
AN-SC-71 88.0 £11.0 10.1 £ 1.40 0.48 +0.070 450 £11.9
AN-SC-72 92.0 £17.9 9.8 +3.8 0.47 +0.19 47.3 £22.2
AN-SC-73 88.0 £ 11.0 9.7 £+4.5 0.46 £0.22 44.4 +25.2
AN-SC-77 80.0 +24.5 11.9 £1.6 0.57 +0.08 48.8 +19.7
AN-SC-78 60.0 +31.6° 124 4.7 0.59 +0.24 33.4 t15.50
AN-SC-80 88.0 £17.9 10.2 £ 2.1 0.48 +0.11 447 £11.9
AN-SC-81 72.0 +22.8 9.1 £3.2 0.43 £0.16 31.2 £12.30
AN-SC-82 92.0 +11.0 10.3 £ 1.6 0.49 +0.08 48.0 +12.1
AN-SC-84 76.0 +16.7 8.7 £250 0.41 £0.120 33.9 £ 16.10

t

n=5 replicates; 5 worms seeded per replicate.
© |ndicates significant difference (ps 0.05) when compared to reference sediment CR-10.

o Indicates significant difference (ps 0.05) when compared to reference sediment CR-22.
No significant differences when compared to reference sediment CR-23-W.
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The 48-h EC50 value for the sodium dodecyl sulphate (SDS) reference toxicant (initiated
concurrently on November 25, 1998) was 3.3 mg/L SDS (95% confidence limits: 3.2 and 3.4
mg/L SDS). This value was within the laboratory range of 3.7 + 1.6 mg/L SDS (mean =+ 2
SD). Water quality parameters measured in the reference toxicant test were within the
following ranges: temperature, 15.0 - 16.0°C; pH, 7.5 - 8.1; dissolved oxygen, 2.0 - 8.1
mg/L; and salinity, 28 - 31 ppt.

Table 5-1. Summary of results of the 48-h M. galloprovincialis larval
development sediment toxicity test.

SAMPLE ID - % NORMAL % SURVIVAL % SURVIVAL/NORMAL
(MEAN % sD) (MEAN * sD) (MEAN % sD)

Negative control 94.1+£1.1 96.8 £ 3.6 91.8+50
CR-10 92.9+4.0 755+8.9* 70.0 £ 7.5
CR-22 974120 704 +6.1° 68.6 £ 5.7*
CR-23W 95.9+0.8 71.6 £ 3.6* 68.7 + 3.6
AN-SS-36 924 +4.2+ 65.9 £ 4.9'0a 60.8 £4.4'0+a
AN-SS-37 93.2+ 1.4+4 68.1£2.2% ' 63.4 +3.0'
AN-S8-45 78,9 7.2'0+a 64.2 £ 8.5'0 . 51.1 £ 10.6'0+a |
AN-8S-47 68.1£9.7'0+a 56.6 £ 5.0*a+0 38.7£7.8'0+a
AN-SC-70 97.7+1.0 744 £4.8* 72.7 +4.8*
AN-SC-71 91.0 £2.2+4 75.0 £ 3.5* 68.3 £4.0°
AN-SC-72 97.0+0.8 71.0+5.5* 7 68.85.1"
AN-SC-73 96.0£1.2 70.8 £ 3.0* , 68.0+3.6*
AN-SC-77 95.0 £ 0.9+ T7.043.2f 13.242.9"
AN-SC-78 91.0£2.6"+a 714 £5.8* 65.0 £ 6.1*
AN-SC-80 74.8 £ 6.8'0+a 728 £8.2* 54.7 £ 9.3'0O+a
AN-SC-81 83.3 £ 1.5'°0+a 70.56 £ 3.5 58.7 £ 2.0'0O+a
AN-SC-82 78.0 £ 11.3'0+a 76.5 £ 6.4* 59.8 + 11.3*
AN-SC-84 97.1£1.0 81.0+£2.5* 78.7 £ 2.0*

n = 5replicates.

*  Indicates significant difference (p<0.05) when compared to the negative control,

O Indicates significant difference (p<0.05) when compared to the reference sediment CR-10.

¢ Indicates significant difference (p<0.05) when compared to the reference sediment CR-22,

s Indicates significant difference (p<0.05) when compared to the reference sediment CR-23W.
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are p<0.05. For the test to be considf‘:;ed \;alid, mean control performance must be >70%
mean survival/normal larvae (PSEP, 1995).

To assess the relative sensitivity of the test organisms a separate positive (toxic) control test
was conducted, using sodium dodecyl sulphate (SDS) in a 48-h reference toxicant test. This
was set up in the same manner as the test except that it was conducted without sediment. A
series of five test concentrations (1.0, 1.8, 3.2, 5.6 and 10.0 mg/L SDS), with three replicates
each, was prepared from a 1,000 mg/L SDS stock solution. This test was used to assess the
relative health and sensitivity of the larvae by comparing the results to ranges (mean + 2SD)
obtained by this laboratory in previous testing. |

5.2 RESULTS

The results of the bivalve larvae toxicity test are summarized in Table 5-1. Complete results
including raw data and statistical printouts, are provided in Appendix E.

The initial density of embryos introduced into each test container was determined to be 285
embryos/10 mL. Mean percent survival/normal larvae in the seawater control was 91.8% and
ranged between 68.6 and 70.0% in the reference sediments. Mean percent survival/normal
larvae in the test sediments ranged from 38.7 and 78.7%. Mean percent normal larvae ranged
from 92.9 to 97.4% in the reference sediments and was 94.1 % in the seawater control. In the
test sediments, mean percent normal larvae ranged from 68.1 and 97.7%. Mean percent
survival ranged from 70.4 to 75.5% in the reference sediments and was 96.8% in the
seawater control. In the test sediments, mean percent survival ranged from 56.6 and 81.0%.
Heteroscedastic t-tests indicated significant differences (p<0.05) in normality when the
samples were compared to the negative control and all three reference sediments.
Homoscedastic t-tests indicated significant differences (p<0.05) in survival and the
survival/normal endpoint when the samples were compared to the negative control and all
three reference sediments.

5.3 QUALITY ASSURANCE/QUALITY CONTROL (QA/QC)

Mean percent survival/normal larvae in the seawater control met the criterion for test
acceptability (PSEP, 1995).

Water quality parameters measured during the test were within the following ranges:
temperature, 15.0 - 17.0°C; pH, 7.7 - 8.1; dissolved oxygen, 4.7 - 8.0 mg/L; salinity, 29 - 31
ppt; overlying ammonia, <0.02 - 0.94 mg/L N; and overlying sulfides, <0.02 - <0.05 mg/L S.
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After 48 h, the overlying water from each replicate was poured off, collected, and then mixed
to re-suspend the larvae. A 10-mL subsample of larvae was quantitatively transferred to a test
tube using an automatic pipette, and preserved in 50% buffered formalin, Another subsample
was also collected as a back-up to confirm results if needed. The preserved samples were
later examined in Sedgewick-Rafter counting chambers under 40X magnification. Samples
collected from the "zero-time" controls on Day 0 were counted to confirm the number of
embryos introduced. Salinity, dissolved oxygen, temperature and pH were measured in each
container at the termination of the larval toxicity test.

Adverse effects on development were determined on the basis of normal shell development
to the 48-h prodissoconch I stage. Normal and abnormal prodissoconch I larvae were
recorded in each replicate to determine percent normality. Larvae which failed to transform
to the fully shelled, straight hinged "D" shaped prodissoconch I stage were considered
abnormal. Normal and abnormal prodissoconch I larvae were enumerated for each replicate,
and mean percent normal larvae was calculated using the following equation:

Mean Normal Larvae (%) = inedn 1o, worial larige x 100

mean no. of total larvae
)

Mean survival was calculated using the following equation:

mean no. of total larvae

Mean Survival (%) = x 100

no. of embryos introduced

Mean survival/normal larvae was calculated using the following equation:

mean .no, of normal larvae
/ x 100

Mean Survival/lNormal Larvae (%) = .
no. of embryos introduced

The survival/normal larvae endpoint uses data from both endpoints to determine the
percentage of larvae which survive and develop normally. Percent normal larvae, survival
and survival/normal larvae data were analyzed using the TOXCALC computer program
(Tidepool Scientific Software, 1994). The responses in the test sediments were compared to
the negative control and reference sediments, CR-10, CR-22 and CR-23W. Survival, normal
and survival/normal data were first transformed using an arcsine square root transformation
and then tested for normality (Kolmogorov D-Test) and homogeneity of variance (Bartlett’s
test). Homoscedastic t-tests or non-parametric heteroscedastic t-tests were then performed
to determine if any of the test sediments were significantly different (<0.05) from the
negative control and reference sediments (CR-10, CR-22 and CR-23W). PSDDA (1989)
requires statistical comparisons with an alpha level of 10% (p<0.10). However, TOXCALC
is incapable of making comparisons at p<0.10; the statistical comparisons made in this report
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Amphipod Survival and Avoidance Test-10 Day Survival

Start Date: 11/6/98
End Date: 11/16/98

Sample Date:

Test ID: EVS8418

Lab ID:

Protocol: PSEP 85

Sample ID:

BCEVS-EVS Environment C Sample Type:
Test Species:

. — -

Comments: Whatcom Waterway (Non-Purge);9/852-01.1; 9800686

VARIOUS

SEDIMENT1-Marine
EE-Eohaustorius estuarius

Conc-% 1 2 3 4 5
3-Control  1.0000 1.0000 0.9500 1.0000 0.9500
CR-23W 0.9500 0.9500 1.0000 0.9500 0.9500
CR-10 0.9500 0.9500 0.8000 0.8500 0.9000
CR-22 1.0000 0.9500 1.0000 1.0000 0.9000
AN-88-36 0.8500 0.9500 0.7500 0.9500 0.9500
AN-SS-37 0.9000 0.9000 0.9500 0.9500 0.9500
AN-8S-45 0.7500 0.9500 0.8000 0.9500 1.0000
AN-SS-47 0.9000 0.8500 0.8500 0.8000 0:9500
AN-SC-70 1.0000 0.9000 0.9500 0.9500 0.9000
AN-SC-71 0.9500 0.9000 0.8500 0.9000 0.9500
AN-SC-72 0.8000 0.9000 1.0000 0.9500 1.0000
AN-SC-73 1.0000 0.8000 0.9500 0.9500 0.9000
AN-SC-77 0.9000 1.0000 0.9500 0.9500 0.8000
AN-SC-78 1.0000 1.0000 1.0000 1.0000 0.8500
AN-SC-80 1.0000 1.0000 0.9000 1.0000 1.0000
AN-SC-81 1.0000 0.8500 0.9500 0.7000 0.8500
AN-SC-82 0.9500 1.0000 0.9500 1.0000 0.9500
AN-SC-84 0.9000 1.0000 1.0000 0.9500 0.9000
Transform: Untransformed 1-Tailed
Conc-% Mean SD Mean Min Max CV% N t-Stat Critical MSD
S-Control  0.9800 0.0274 0.9800 0.8500 1.0000  2.795 5
CR-23W 0.9600 0.0224 0.9600 0.9500 1.0000 2.329 5
*CR-10  0.9100 0.0418 0.9100 0.8500 0.9500  4.597 5 2.357  1.860 0.0008
CR-22 0.9700 0.0447 0.9700 0.9000 1.0000 4.610 5 -0.447  1.860 0.0009
AN-88-36 0.8500 0.0894 0.8800 0.7500 0.8500 10.050 5 1698 1860 0.0032
*AN-SS8-37 0.9300 0.0274 0.9300 0.9000 0.9500  2.945 5 1.897  1.860 0.0005
N-§S-45 0.8800 0.1084 0.8900 0.7500 1.0000 12.179 5 1.414  1.860 0.0046
.W\N-85-47 0.8700 0.0570 0.8700 0.8000 0.8500 6.583 5 3.286  1.860 0.0014
AN-SC-70 0.9400 0.0418 0.9400 0.9000 1.0000  4.450 5 0.943 1.860 0.0008
*AN-SC-71 0.9100 0.0418 0.9100 0.8500 0.8500  4.597 5 2,357 1.860 0.0008
AN-SC-72 0.9300 0.0837 0.9300 0.8000 1.0000 8.996 5 0.775 1.860 0.0028
AN-SC-73 0.9200 0.0758 0.9200 0.8000 1.0000 8.242 5 1.131 1.860 0.0023
AN-SC-77 0.9400 0.0418 0.9400 0.9000 1.0000 4.450 5 0.943 1.860 0.0008
AN-SC-78 0.9700 0.0671 0.9700 0.8500 1.0000 6.916 5 -0.316  1.860 0.0019
AN-SC-80 0.9800 0.0447 0.9800 0.9000 1.0000 4.563 5 -0.894  1.860 0.0009
AN-SC-81 0.8700 0.1151 0.8700 0.7000 1.0000 13.231 5 1.716  1.860 0.0051
AN-SC-82 0.9700 0.0274 0.8700 0.9500 1.0000 2.823 5 -0.632  1.860 0.0005
AN-SC-84 0.9500 0.0500 0.9500 0.9000 1.0000 5.263 5 0.408 1.860 0.0011
Auxiliary Tests Statistic Critical Skew Kurt
Kolmogorov D Test indicates non-normal distribution (p <= 0.01) 1.10481 1.035 -0.7069 0.73142
Bartlett's Test indicates equal variances (p = 0.06) 25.8676 31.9999
The control means are not significantly different (p = 0.24) 1.26491 2.30601
Hypothesis Test (1-tail, 0.05)
Homoscedastic t Test indicates significant differences
* Indicates significant difference when compared to Reference Sediment CR-32%. Bén
2w
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Amphipod Survival and Avoidance Test-10 Day Survival

Start Date: 11/6/98 Test ID: EVS8B418 .- . Sample ID: VARIOUS
End Date: 11/16/98 Lab ID: BCEVS-EVS Environment C Sample Type: SEDIMENT1-Marine
Sample Date: Protocol: PSEP 95 Test Species: EE-Eohaustorius estuarius
Comments:  Whatcom Waterway (Non-Purge);9/852-01.1; 9800686

Conc-% 1 2 3 4 5

S-Control  1.0000 1.0000 0.9500 1.0000 0.9500
CR-22, 1.0000 0.9500 1.0000 1.0000 0.9000
CR-23W  0.9500 0.9500 1.0000 0.9500 0.9500
CR-10 0.9500 0.9500 0.9000 0.8500 0.9000
AN-5S-36 0.8500 0.9500 0.7500 0.8500 0.9500
AN-88-37 0.9000 0.9000 0.9500 0.9500 0.9500
AN-SS-45 0.7500 0.9500 0.8000 0.9500 1.0000
AN-88-47 0.8000 0.8500 0.8500 0.8000 0.9500
AN-SC-70  1.0000 0.9000 0.9500 0.9500 0.9000
AN-SC-71 0.9500 0.9000 0.8500 0.9000 0.9500
AN-SC-72  0.8000 0.9000 1.0000 0.9500 1.0000
AN-SC-73  1.0000 0.8000 0.9500 0.9500 0.9000
AN-SC-77 0.9000 1.0000 0.9500 0.9500 0.9000
AN-SC-78 1.0000 1.0000 1.0000 1.0000 0.8500
AN-SC-80 1.0000 1.0000 0.9000 1.0000 1.0000
AN-SC-81 1.0000 0.8500 0.9500 0.7000 0.8500
AN-SC-82 0.9500 1.0000 0.9500 1.0000 0.9500
AN-SC-84 0.9000 1.0000 1.0000 0.9500 0.9000

Transform: Untransformed 1-Tailed
Conc-% Mean SD Mean Min Max CV% t-Stat Critical MSD

S-Control  0.9800 0.0274 0.9800 0.9500 1.0000 2.795

CR-22 09700 0.0447 0.9700 0.9000 1.0000 4.610
CR-23W  0.9600 0.0224 0.9600 0.9500 1.0000  2.329

*CR-10  0.9100 0.0418 0.9100 0.8500 0.9500  4.597
AN-SS-36  0.8900 0.0894 0.8900 0.7500 0.9500 10.050
AN-88-37 0.8300 0.0274 0.9300 0.9000 0.9500 2.945 1.706  1.860 0.0010
AN-SS-45 0.8900 0.1084 0.8900 0.7500 1.0000 12.179 1.626  1.860 0.0051

N

5

5

5 0.447 1.860 0.0009

5

5

5

5
“AN-SS-47 0.8700 0.0570 0.8700 0.8000 0.9500 6.553 5 3.086 1.860 0.0020

5

5

5

5

5

5

5

5

5

2.191 1.860 0.0014
1.788  1.860 0.0037

AN-SC-70  0.9400 0.0418 0.9400 0.9000 1.0000  4.450 1.095  1.860 0.0014
*AN-SC-71  0.9100 0.0418 0.9100 0.8500 0.9500 4.597 2.191 1.860 0.0014
AN-8C-72  0.9300 0.0837 0.9300 0.8000 1.0000 8.096 0.943 1.860 0.0033
AN-SC-73  0.9200 0.0758 0.9200 0.8000 1.0000  8.242 1270 1.860 0.0029
AN-SC-77  0.9400 0.0418 0.9400 0.9000 1.0000  4.450 1.095  1.860 0.0014
AN-SC-78 0.9700 0.0671 0.9700 0.8500 1.0000 6.916 0.000 1.860 0.0024
AN-SC-80 0.9800 0.0447 0.9800 0.9000 1.0000 4.563 -0.354  ,1.860 0.0015
AN-SC-81 0.8700 0.1151 0.8700 0.7000 1.0000 13.231 1.811 1.860 0.0057
AN-SC-82 0.9700 0.0274 0.9700 0.9500 1.0000 2.823 0.000 1.860 0.0010

AN-SC-84 0.9500 0.0500 0.9500 0.9000 1.0000 5.263 5 0.667  1.860 0.0017
Auxiliary Tests Statistic Critlcal Skew Kurt
Kolmogorov D Test indicates non-normal distribution (p <=0.01) 1.10481 1.035 -0.7069 0.73142
Bartlett's Test indicates equal variances (p = 0.06) 25.8676 31.9999
The control means are not significantly different (p = 0.68) 0.4264 2.30601

Hypothesis Test (1-tail, 0.05)

Homoscedastic t Test indicates significant differences

* Indicates significant difference when compared to-8R-T8. BGm
CR-22

Page 1 ToxCalc v5.0 Reviewed by: GSL"



Amphipod Survival and Avoidance Test-10 Day Survival

Start Date: 11/6/98 Test ID: EVS8418 Sample ID: VARIOUS
End Date: 11/16/98 Lab ID: BCEVS-EVS Environment C Sample Type: SEDIMENT 1-Marine
Sample Date: Protocol; PSEP 95 -— -~ Test Species: EE-Eohaustorius estuarius
Comments: Whatcom Waterway (Non-Purge),9/852-01.1; 9800686
Conc-% 1 2 3 4 5
S-Control 1.0000 1.0000 0.9500 1.0000 0.8500
CR-10 0.9500 0.9500 0.9000 0.8500 0.9000
CR-23W 0.9500 0.9500 1.0000 0.9500 0.9500
CR-22 1.0000 0.9500 1.0000 1.0000 0.8000
AN-88-36 0.8500 0.9500 0.7500 0.9500 0.9500
AN-8§8-37 0.9000 0.9000 0.9500 0.9500 0.9500
AN-SS-45 0.7500 0.9500 0.8000 0.9500 1.0000
AN-SS-47 0.9000 0.8500 0.8500- 0.8000 0.9500
AN-SC-70 1.0000 0.9000 0.9500 0.9500 0.8000
AN-SC-71 0.9500 0.9000 0.8500 0.9000 0.9500
AN-SC-72 0.8000 0.9000 1.0000 0.9500 1.0000
AN-SC-73 1.0000 0.8000 0.9500 0.9500 0.8000
AN-SC-77 0.8000 1.0000 0.9500 0.9500 0.9000
AN-SC-78 1.0000 1.0000 1.0000 1.0000 0.8500
AN-SC-80 1.0000 1.0000 0.8000 1.0000 1.0000
AN-SC-81 1.0000 0.8500 0.9500 0.7000 0.8500
AN-SC-82 0.9500 1.0000 0.9500 1.0000 0.9500
AN-SC-84 0.9000 1.0000 1.0000 0.9500 0.9000
Transform: Untransformed 1-Talled
Conc-% Mean SD Mean Min Max CV% N t-Stat  Critical MSD
S-Control  0.9800 0.0274 0.9800 0.9500 1.0000 2.795 5
CR-10 0.8100 0.0418 0.9100 0.8500 0.9500 4.597 5
CR-23W 0.9600 0.0224 0.9600° 0.9500 1.0000 2.329 5 -2.357  1.860 0.0008
CR-22 0.9700 0.0447 0.9700 0.9000 1.0000 4.610 5 -2.191 1.860 0.0014
AN-8S-36 0.8900 0.0894 0.8900 0.7500 0.8500 10.050 5 0.453  1.860 0.0036
AN-8S8-37 0.9300 0.0274 0.9300 0.9000 0.9500 2.945 5 -0.894  1.860 0.0009
AN-88-45 0.8900 0.1084 0.8800 0.7500 1.0000 12.179 5 0.385 1.860 0.0050
AN-88-47 0.8700 0.0570 0.8700 0.8000 0.9500 6.553 5 1.265 1.860 0.0019
AN-SC-70 0.9400 0:0418 0.9400 0.9000 1.0000  4.450 5 -1.134  1.860 0.0013
AN-SC-71 0.9100 0.0418 0.9100 0.8500 0.9500 4.597 5 0.000 1.860 0.0013
AN-SC-72 0.9300 0.0837 0.9300 0.8000 1.0000 8.996 5 -0.478  1.860 0.0033
AN-8C-73 0.9200 0.0758 0.9200 0.8000 1.0000 8.242 5 -0.268  1.860 0.0028
AN-SC-77 0.9400 0.0418 0.9400 0.9000 1.0000 4.450 5 -1.134 1.860 0.0013
AN-SC-78 0.9700 0.0671 0.9700 0.8500 1.0000 6.916 5 -1.697  1.860 0.0023
AN-SC-80 0.9800 0.0447 0.9800 0.9000 1.0000 4.563 5 -2.556  1.860 0.0014
AN-SC-81 0.8700 0.11561 0.8700 0.7000 1.0000 13.231 5 0.730  1.860 0.0056
AN-SC-82 0.9700 0.0274 0.9700 0.9500 1.0000 2823 5 -2.683  1.860 0.0009
AN-SC-84 0.9500 0.0500 0.9500 0.8000 1.0000 5263 5 -1.372  1.860 0.0016
Auxiliary Tests Statistic Critical Skew Kurt
Kolmogorov D Test indicates non-normal distribution (p <= 0.01) 1.10481 1.035 -0.7069 0.73142
Bartlett's Test indicates equal variances (p = 0.06) 25.8676 31.9999
The control means are significantly different (p = 0.01) 3.1305 2.30601

Hypothesis Test (1-tail, 0.05)

Homoscedastic t Test indicates no significant differences

No significant differences when compared to Reference Sediment CR-10.
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Amphipod Survival and Avoidance Test-10 Day Survival

Start Date: 11/6/98 Test ID: EVS8418 .— - Sample ID: VARIOUS
End Date: 11/16/98 Lab ID: BCEVS-EVS Environment C Sample Type: SEDIMENT 1-Marine
Sample Date: Protocol: PSEP 95 Test Species: EE-Eohaustorius estuarius
Comments:  Whatcom Waterway (Non-Purge);9/852-01.1; 9800686
Conc-% 1 2 3 4 5
S-Control  1.0000 1.0000 0.9500 1.0000 0.9500
CR-23W 0.9500 0.9500 1.0000 09500 0.8500
CR-10 0.9500 0.9500 0.9000 0.8500 0.8000
CR-22 1.0000 0.9500 1.0000 1.0000 0.9000
AN-S8-36 0.8500 0.9500 0.7500 0.9500 0.9500
AN-§S-37 0.8000 0.9000 0.9500 0.9500 0.9500
AN-8S-45 0.7500 0.9500 0.8000 0.9500 1.0000
AN-88-47 0.8000 0.8500 0.8500 0.8000 0.9500
AN-SC-70 1.0000 0.9000 0.9500 0.8500 0.9000
AN-SC-71 0.9500 0.8000 0.8500 0.8000 0.9500
AN-SC-72 0.8000 0.9000 1.0000 0.9500 1.0000
AN-SC-73 1.0000 0.8000 0.9500 0.9500 0.9000
AN-SC-77 0.6000 1.0000 0.9500 0.9500 0.9000
AN-SC-78 1.0000 1.0000 1.0000 1.0000 0.8500
AN-SC-80 1.0000 1.0000 0.9000 1.0000 1.0000
AN-SC-81 1.0000 0.8500 0.9500 0.7000 0.8500
AN-SC-82 0.9500 1.0000 0.9500 1.0000 0.9500
AN-SC-84 0.8000 1.0000 1.0000 0.9500 0.9000
Transform: Untransformed 1-Talled
Conc-% Mean SD Mean Min Max CV% N t-Stat  Critical MSD
S-Control 0.9800 0.0274 0.9800 0.9500 1.0000 2.795 5
CR-23W 0.600 0.0224 0.9600 0.9500 1.0000 2.329 5 1.265 1.860 0.0005
*CR-10 0.9100 0.0418 0.9100 0.8500 0.9500  4.597 5 3.130 1.860 0.0009
CR-22 0.9700 0.0447 0.9700 0.9000 1.0000 4.610 5 0.426  1.860 0.0010
*AN-S§5-36 0.8900 0.0894 0.8900 0.7500 0.9500 10.050 5 2.151 1.860 0.0033
*AN-SS-37 0.9300 0.0274 0.9300 098000 0.9500 2945 5 2.887 1.860 0.0008
AN-8S8-45 0.8600 0.1084 0.8900 0.7500 1.0000 12.179 5 1.800 1.860 0.0046
*AN-85-47 0.8700 0.0570 0.8700 0.8000 0.9500 6.553 5 3.888 1.860 0.0015
AN-SC-70 0.9400 0.0418 0.9400 0.9000 1.0000 4.450 5 1.788  1.860 0.0009
*AN-SC-71  0.9100 0.0418 0.9100 0.8500 0.8500 4.597 5 3.130  1.860 0.0009
AN-SC-72 0.9300 0.0837 0.9300 0.8000 1.0000 8.996 5 1.270 1.860 0.0029
AN-SC-73 0.9200 0.0758 0.9200 0.8000 1.0000 8.242 5 1.664 1.860 0.0024
AN-SC-77 0.9400 0.0418 0.9400 0.8000 1.0000  4.450 5 1.789  1.860 0.0009
AN-SC-78 0.9700 0.0671 0.9700 0.8500 1.0000 6.916 5 0.308 1.860 0.0020
AN-SC-80 0.9800 0.0447 0.9800 0.8000 1.0000 4.563 5 0.000 .1.860 0.0010
*AN-SC-81 0.8700 0.1151 0.8700 0.7000 1.0000 13.231 5 2.079 1.860 0.0052
AN-SC-82 0.9700 0.0274 0.9700 0.9500 1.0000 2.823 5 0.577 1.860 0.0008
AN-SC-84 0.9500 0.0500 0.9500 0.8000 1.0000  5.263 5 1.177 1.860 0.0012
Auxiliary Tests Statistic Critical Skew Kurt
Kolmogorov D Test indicates non-normal distribution (p <= 0.01) 1.22853 1.035 -0.7169 0.86599
Bartlett's Test indicates equal variances (p = 0.03) 29.0151 33.4087
Hypothesis Test (1-tail, 0.05)
Homoscedastic t Test indicates significant differences
* Indicates significant difference when compared to the eentrel. Bam
S- Contro)
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Test: AM-Amphipod Survival and Avoidance Test Test ID- EVS8418
Species: EE-Eohaustorius estuarius .~ Protocol: PSEP 95
Sample ID: VARIOUS Sample Type: SEDIMENT 1-Marine
Start Date: 11/6/98 End Date: 11/16/98 Lab ID: BCEVS-EVS Environment Consultants
53 | 3 AN-SC-72 20 20 3 0
54 | 4 AN-SC-72 20 19 2 0
55 | 5 AN-SC-72 20 20 3 0
56 1 AN-SC-73 20 20 0 0
57 | 2 AN-SC-73 20 16 2 0
58 | 3 AN-SC-73 20 19 4 0
59 | 4 AN-SC-73 20 19 1 0
60| 6 AN-SC-73 20 18 0 0
61 1 AN-SC-77 20 18 0 0
62 | 2 AN-SC-77 20 20 1 0 &
63 | 3 AN-SC-77 20 19 0 0
64 | 4 AN-SC-77 20 19 1 0 '
65| 5 AN-SC-77 20 18 0 0 s
66 1 AN-SC-78 20 20 2 0
67 | 2 AN-SC-78 20 20 5 0 .
68 | 3 AN-SC-78 20 20 0 0
69 | 4 AN-SC-78 20 20 0 0
70 | 5 AN-SC-78 20 17 1 0
71 1 AN-SC-80 20 20 1 0
72| 2 AN-SC-80 20 20 5 0
73 | 3 AN-SC-80 20 18 0 0
74 | 4 AN-SC-80 20 20 2 0
75| 5 AN-SC-80 20 20 0 0
76 1 AN-SC-81 20 20 6 0
77| 2 AN-SC-81 20 17 4 0
78 | 3 AN-SC-81 20 19 6 0
79 | 4 AN-SC-81 20 14 6 0
80| 5 AN-SC-81 20 17 6 0
81 1 AN-SC-82 20 19 0 0
82 | 2 AN-SC-82 20 20 1 0
83| 3 AN-SC-82 20 19 0 0
84 | 4 AN-SC-82 20 20 4 0
85| 5 AN-SC-82 20 19 1 0]
86 1 AN-SC-84 20 18 0 0
87 | 2 AN-SC-84 20 20 0 0 -
88 | 3 AN-SC-84 20 20 0 0 i
89 | 4 AN-SC-84 20 19 1 0
S0 | 5 AN-SC-84 20 18 0 0 5
Comments: Whatcom Waterway (Non-Purge);9/852-01.1; 9800686 -
ED
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Test AM-Amphipod Sunvival and Avoidance Test TestID EVS8418

Species. EE-Eohaustorius estuarius .— Pretocol’ PSEP 95

Sample ID: VARIOUS Sample Type. SEDIMENT 1-Marine

Start Date: 11/6/98 End Date. 11/16/98 Lab ID: BCEVS-EVS Environment Consultants

Survival | Survival Avoidance No. Failing to

Pos| ID | Rep Group Day 0 Day 10 | Days 0-10 Reburrow Notes
1 1 S-Control 20 20 0 0
2 2 S-Control 20 20 2 0
3 3 S-Control 20 19 0 0
4 4 S-Control 20 20 2 0
5 5 S-Control 20 19 3 0
6 1 CR-23W 20 19 4 0
7 2 CR-23W 20 19 0 0
8 3 CR-23W 20 20 0 1
9 4 CR-23W 20 19 0 0
10| 5§ CR-23W 20 19 0 0
11 1 CR-10 20 19 0 0
12 2 CR-10 20 19 0 0
13 3 CR-10 20 18 0 0
14 | 4 CR-10 20 17 1 0
15 5 CR-10 20 18 0 1
16 1 CR-22 20 20 0 0
17 2 CR-22 20 19 0 0
18 3 CR-22 20 20 0 0
19 4 CR-22 20 20 0 0
20 5 CR-22 20 18 1 0
21 1 AN-SS-36 20 17 2 0
22| 2 AN-SS-36 20 19 3 0
23 | 3 AN-SS8-36 20 15 1 0
24 4 AN-SS-36 20 19 7 0
25 5 AN-SS-36 20 19 5 0
26 1 AN-S8-37 20 18 3 0
27 | 2 AN-S8-37 20 18 1 0
28 | 3 AN-58-37 20 19 1 0
29 | 4 AN-S8-37 20 19 3 0
30| 5 AN-8S-37 20 19 7 0
31 1 AN-5S-45 20 15 0 0
32 2 AN-§5-45 20 18 3 0
33 3 AN-SS-45 20 16 5 0
34 | 4 AN-S5-45 20 19 3 0
35| 5 AN-8S-45 20 20 6 0
36 1 AN-SS-47 20 18 1 0
37 | 2 AN-SS-47 20 17 0 0
38| 3 AN-SS-47 20 17 5 0
39 4 AN-SS8-47 20 16 0 0
40 5 AN-SS-47 20 19 1 0
41 1 AN-SC-70 20 20 0 0
42 | 2 AN-SC-70 20 18 0 0
43 | 3 AN-SC-70 20 19 1 0
44 4 AN-SC-70 20 19 0 0
45 5 AN-SC-70 20 18 1 0
46 1 AN-SC-71 20 19 1 0
47 | 2 AN-SC-71 20 18 2 0
48 | 3 AN-SC-71 20 17 0 0
49 | 4 AN-SC-71 20 18 5 0
50 5 AN-SC-71 20 19 0 0
51 1 AN-SC-72 20 16 1 0
52 2 AN-SC-72 20 18 2 0
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EVS CONSULTANTS - AMPHIPOD SEDIMENT TOXICITY TESTS
EMERGENCE, SURVIVAL AND DAY 10 WATER QUALITY

Pl Eﬂug.mnw |
Client _LLQ hadc o %DDJ:} . Test Initiation Date (Day 0) _6 - Ned- 9§
EVS Project No. S\Sa -\ /

' Test Termination Date (Day 10) _(_6%
EVS Work Order No. _A8D0 b€ o Test Species __ £ o<lecar e s

Source/Collection Date Y£S /¢4, 85— oy /

SAMPLEID _Ats- = - ¥2

Number of Amphipods Emerged From Number | Number Water Chemistry at Day 10 T
Sediment at Days 1-10 Aliveat | Not :
Rep. . Day 10 ff;;lwflng Temp. | pH Sal, DO
1l2]3fals|e|2]s]9]t0 ’ (0 (ppt) | (mg/L)
A lolglolol0l0lololpn]lo]l ¥ [ o 184 | % |3y
B 10101010/0lp|0|0[l |o] 20 | o 8| | 2
. _lol9l0lolololo]olo o g N s | 84 | o | 2y
D lO\ooool\Owo " | 84 | %o | 33
E OOOoOOno[OP\ ) s | 84| 2o | A
Techn [t (QP[SF [ 1o¥ Wb loA e (8] =rm [ 5o W | oty | o o
{ { > ‘
(# dead:# missing) - A (1 > ) B( OO C(O; 1. D(O ;D) EOC : [
SAMPLEID ArS - . x4
Number of Amphipods Emerged From Number | Number Water Chemistry at Day 10
Sediment at Days 1-10 Alveas | _ Bd. |
Rep. Day 10 ng“:ﬂ;g Temp, | pH Sal. DO
. : ‘
12 fsals]sla]s]s ] o (ppt) | (mg/L)
A 9lojolnlolololalolo] ¥ | o i 124 % [¢o
BOOoooooooow(, o N S
¢ _Jojoj0folo|o]o|O]lolo 20 | S | | 2| s
P [Ll%fojojolololololo] g | o ¢ 1 3] 30| 8.0
E 1°9lolo]ololelo|lolo] & | © MEIENER
Teatn oo | R @ oo e 7 | o] o @& | W8 ot |[0F (o8
\ L
(# dead:# missing) - A (D : 2 B(O: g C(O: ) D(O:.4 E(O: >
SAMPLE ID
Number of Amphipods Emerged From Number | Nuraber Water Chemistry at Day 10
Sediment at Days 1-10 N
Rep. Dy 10 f‘ef)".oﬁlrg Temp, | pH [ Sal DO
tl2 {3 alsfe|l2]sls/|r0 ! °C) (ppY) | (mg/L)
Tech'n
(# dead:# missing) - A(__: ) B¢ « G+ 9 R( : ) O

WQ Instruments Used: Temp, Cal. Bé‘“«aﬂb PHIX ~wva-2 &  Salinity X-¢-22 DOIL-;/9~ 1T
Dala Verified By %IM’LLQ Q“’Qhﬁu\ Date Verified __ DV (24 ,qg

Formanlab\Diushu\Sed lran M A s\ Amphl po\SUR V-EMQ.WPD Febevary 21, 1997




EVS CONSULTANTS - AMPHIPOD SEDIMENT TOXICITY TESTS
EMERGENCE, SURVIVAL AND DAY 10 WATER QUALITY

hor Ba mnwﬁaH
Client pr oy Test Initiation Date (Day 0) Nev & )qﬁ
EVS Project No. 94 (33'1 O\ ( Test Termination Date (Day 10) _ New |S ,“ 1)
EVS Work Order No. 4 V240 Test Species T . eshiaus

Source/Collection Date l\ﬁ&ljﬂ: 125 - (loua [‘?9/

SAMPLEID _ fAtv— SC—T7%

Number of Amphipods Emerged From Number | Number Water Chemistry at Day 10
Rep. i Sediment at Days 1-10 g’;;ﬂ: Rct:zing Temp. | pH - i
tl2f{3]a|s]s I AERERR MO e (ppy) | (mg/l)
PoAll]|o]l|0folO|0lO0lo]0 | ) /5.0 %%50 go
Blelolb |91 |0Jofo |1 | | o [Bo L% 2 |80
¢clo|olo |OflolOolo|o|olo] w ) 150 [8.bY| 30 g0
vlol0le |9 of0|Clojofd]| 1w | 0o [1o][¢l?]30 [g0
Elo|9[0]oofo|0ofOoft| w | ® 5.0 [§L0] 20 [g2
Teetin {71 | G B0 @lablo®| o [m BN & A AN
Oolewlily - haghed
(# dead:# missing) - A (D :0) B(0:Q) C(0:0) D(0:0) E(O:3 )
SAMPLEID _ AN - S¢C-go
Number of Amphipods Emerged From Number | Number Water Chemistry at Day 10
Rep. Sediment at Days 1-10 ’;';;‘13‘ R Gb}:f;ing Torips | 3 | sl | DO
e (s e sTela s s [w] |"™"°] co op) | (mglL)
Reup [ ]0]0 |90 09|00 | 20 o [0 [85 |20 |g2
2 i fifofolsfol®Tololi [0 [ ® [wo |gd |20 |el
¢ 21010 ]1°10]0|0|0lo |0 ] & o 150 |34 |0 | g
e o |02 |0|ocjo (0o o0 | 2| o |iBOo |35 |20 |£&
€ 10]9]0|%]0|0f0fp]0]|0 | | o [0 [g¢ |20 [go
Tech'n [ G)%% uﬁﬁt)%m& &) B\% Qj @"D W W %M %}%
(# dead:# missing) - A( O 0) B(O: o) C(O: 2) D(O: o) E(O: o)
SAMPLEID __AN-5C ~ § »
- Number of Amphipods Emerged From Number [ Number Water Chemistry at Day 10
Rep. Sediment at Days 1-10 %I;;el:)l Rchu:;‘.ng - pH Sal. Do
HE | 3lals|e|2]8]o “Pi0 o) (ppt) | (mg/L)
R l2]lalo|l |ol0 |00 |e l 20 Q/ 50 [§5 (29 [T
g o] ft |t jt{olofolofollz | & liso [sn |29 |1
¢ [2]3]0 oo |90ololo|i[l@ | 2 |50 |eb 29 [76
> [3]2|ofolo|O0foloo|\ [IHY & [150 [%3 [29 [%o
e [9]|3]o|9]ofo[0[0lo0 g | B |50 [65]27 [1. |
Tech'n M@f/%‘ DM@M@-’C’&%%W AR A

(# dead: @m‘s‘:’é‘)‘l"ﬂﬁ?&% B2 cey: D(d-é) ED.-3)

WQ Instruments Used: Temp, ¢ad ﬂq:ﬂgmx pH_TL-A-2  Salinity Hp-c -22 DO_TI-A-19
Data Verified By QKL&Q Olmn paeveriea_ NOV [24-(q8
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VS CONSULTANTS -

EMERGENCE, SURVIVAL AND DAY 10 WATER QUALITY

Lpe ©nvy f\[NfL\l
Client mﬁ»« (g(] ] e

EVS Pro_|ec1 No.

4lss2-0l. |

EVS Work Order No. ‘\%O@{o%‘o

Test Initiation Date (Day 0)

AMPHIPOD SEDIMENT TOXICITY TESTS

P Q"]csg

Test Termination Date (Day 10) _Nwv V5 [a§

Test Species
Source/Collection Date _\JAS,

evdearun

[pct-28 ~Moy [¢%

SAMPLEID __fxnl= SC =2
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1|2 ia INERK: l 789 f0]| & Méﬂylo (°C) (ppt) | (mg/L)
0w A |°lgp lol0ofolofo[O]o |0 e | ouel1o0 35 |20 |18
"2 |o anlololeljlo]olo (O \\%?"’ e “|®0 (92 |2 | O
c lolololololololololo] " ° 150 %% | %0 [%.0
o lololo|0f[Do |0ofo]o ]! 1h‘q { %0 (g2 |20 |82
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EVS CONSULTANTS - AMPHIPOD SEDIMENT TOXICITY TESTS
EMERGENCE SURVIVAL AND DAY 10 WATER QUALITY

dl" TN R
Client J\N \\ﬁ,“.\ mumeQf Test Initiation Date (Day 0) f\]w S {
EVS Prcujccl No. __4[%s2- 0. | Test Termination Date (Day 10) __(N ev- |5 [48
EVS Work Order No. __ 42008 Test Species ___ & €S hwaus

Source/Collection Date MS{ Qck.oa =My | h bA

SAMPLE ID _ Al - SS- 471

ANumbcr of Amphipods Emerged From Number | Number Water Chemistry at Day 10
Rep. » Sediment at Days 1-10 ’B'.’;’;E' Rcbr::;'ing Tch]p. pH Sal. DO
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MARINE AMPHIPOD TOXICITY TEST DATA SUMMARY

Clicat | \MLL‘ E}J\ronﬂua *rl fl\J

EVS CONSULTANTS

L‘ aﬂ\/h{& M F

EVS Project No. ‘7/@6'2 O1.{

EVS Work Order No. f 4BOOLEL -

SAMPLE *
Identification LG v

Amount Received _ F—(0 w /L

. Date Collected 29 (c1 - 24 O\ 98

Date Received 20 =20 (xd 4%

SV

EVS Analysts JHH (AR Zum Tem )LG,C5 sy

Test Type (0 ronint_<blineal

Test Initiation Date (Day 0)

06 Maas

TES'I'SPECIESL:'FLD ORMATION
Organism _[=. /5I0E 105
Source/Collection Date MI%DQQF o Au) 49

Amphipod Size (Day 0) _2=2 o _

Reference Toxicant (" gdinivm

Current Refercince Toxicant Result (0. D

L (A

(961 L.C50 and 95% CL) Z51CL *.6HanA 1%% wa/l(

" . ‘TEST CONDITIONS . B
. Temperature Range (°C):___ =) RcfawocTo:acthmnngIamﬁs(mun&:?.SD) e
+ pHRange_ 4.2 -G7F . : @O+Gq ; s
" Dissolved Oxygen Rango (mg/Ly_ -5~ 4.4~ - - |
. Salinity Rangé (ppt) 29 = 20 DILU’I'IONANDCONTROL
Photopesiod (LDB) 2 - 0b Water Type_UN) slealizoct & (Yee 6eawm[e
Ammoaia Typo and Ranges (mg/L N) ' Temperature (°C) 1S~
- Okotec: Day0 19 124 Wstql 7‘39@1005" 55T pH__ 1.9 .
 OOwea D0 '—  DeyS_—___Deyl0 ,mmomm<mgfr,)j<
s&phidmpmdns‘nss(mym : Selinty (pp) 20
l:IIab:::DayO - DgS5_— 'Daylo Other
- 00w Day0 2B DS~ Day10 Toon L |
" SamploID Survival(%) | Avoidance (Amphipodsfjacidsy) | - Reburial (%)
§ 7 ___Mean:SD Mean: SD -
NS¢ - 80 o HH4s]  Olet 021 | %o "
A-sc - B[ *- g10t LS | O'Stt o004 (00
1 af-Sc- 82 “or27 | D122 0.l (00
L)-Se- 84 9s.0! 50 0.02 t 0.0Y 100
Cortel. 1.0 2.7 » 14002 o2
(L-o°" Ql.0 M= 0.62 +6.H il
(R ~2L A7 .0+ HY 0.02F o.H Lo
_(Z-2HW Qb.ot 22 | 0obro.ls |

% %y«hwﬂ chﬁmmwn Com P8 16 "S-
/A{M

9ﬁﬂl

mh?az\Jr d-( };&\0(\
Date Verified

Data Verified By
Lo

taode

\Sedimon\Meriac\Am phipof\SUMMARY . WPD
Sig '_w'\.r-“._(\A_.* GL;-EQA.'-JM af,'gh.' e -_gu__,‘)'.u:v(-

May 27, 1991



EVS CONSULTANTS
MARINE AMPHIPOD TOXICITY TEST DATA SUMMARY

Client Af\p ’l[)'-’ tﬂU\(Oﬂﬂ\[}ﬂkﬂ (u}ha‘{(()ﬂ kf\‘"*?l(f‘{f‘“\)l?\ls Analysls%AH CIU% @M TFEMAL C\iu

EVS Project No. 4/‘3?2 Ol .

~ EVS Work Order No. ({F)OU(O‘ES(O
SAMPLE

Ideatification ___\JA(IQ 5

Amount Received _ F=10 y IL

. Date Coll Ot =29 ot 98

Date Received 26 = 20 Oct 90

10 A yaing =edimedl’
Ob A 9@

Test Type
Test Initiation Date (Day 0)

TEST SERECIES INFORMATION
Organism _ - é5lva)ics
Sourcc/Collection Date _MAS E?‘?Dcf 01w 96
Amphipod Size (Day 0) __ 25 win .
Reference Toxicant (ddmzum
Current Reference Toxicant Result (0. 8

IL

TEST CONDITIONS (96-h LCS0 and 95% CL) 457/ CL: 8.and t%@ngﬂ
Temperature Rings (°C)_1S° RcfmocTomca.ntWa:mnghmﬂs(m@anist) )
pHRange 3.7 ~ B4 801t ¢4
Dissolved Oxygen Range (mg/L) 1.5~ 8’4 Pa 5
Salinity Range (ppt),_ o ~ 20 DILUTION AND CONTROL
Photoperiod (L:Dh)~_24:0 - Water Type _(JV (_Jm w féﬂtm(d
Ammoaia T Ranges mg/LN) _gur gy G Temperature (*C)_(S
O Inter; Dayygc —\2 Days%_‘%fmii %cyloﬁﬁ S pH___ 749 -
O Over: Dey0_ DtyS_—= | Deylo.—__°  Dissolved Oxygen (mg/L) 55’
Sulphido Typo apd Ringes (mg/L.) . Salinty (ppt) 20
O Inter: Day 0 O — Days Day 10 Other ;
‘_Dwmy{,mm 0.0 Day10_%0.02 (D_y:m -SC-A% ¢ FOongll S
%ULL(IN N: 22 mn ) St F5E- 1 Tmp/L |
Survival %) = | Avoidance (Amphipods/jar/day) - Reburial (%)
: - Mean £ SD Mean & SD '
o M-ssz| 2.0 7484 8. 026¢ 0.74 00 "
R Av-oo 23" GR0 2F 0.20L 0.24 0o
I Ay-s5-HS 2901 10.% 054! 0621 0o
M- 55— HE*°°| 670t 53 oY+ 0.2] [00
A -=¢ - 70 Qo+ 4.2 0.04 1 0.05 [go
/ﬂffu—sgfﬁr’“’é Notyz Oib?! 021 (0o
AN-< - F2 q%.0% g4 0.22+ 0.09 0
M-S -7 qz.0% 7.6 o)y * o7 | oo
AN-SC~FF Mot 2 eH.od 1 005 (00
AM-SC-78 | Giot 6.1 0161 0©.21 10D
Y sjwhae«idsf_ﬁag:xa 5- coft‘rfr)\ 05, At O {o rdeente sadivnt Cre-
DalaVcnﬁc'gB) d/%(f r(c.,—i &%{-ﬁ {@%ﬁc cnfied U‘ij')g !gic‘ig

Mv

F«mU_-h\Dﬁs&J\Sdim\Hm\Am{hpd\SUMHARY WPD May 27, 1998
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APPENDIX B

Raw Data for the 10-d Eohaustorius estuarius
Sediment Toxicity Test (non-purge)

9/852-01.1
WO 9800686, 9800687, 9800688, 3800689
February 1999



Amphipod Survival and Avoidance Test-Avoidance

Start Date: 11/6/98
End Date: 11/16/98

Sample Date:

Test ID: EVS8418 .
Lab ID: BCEVS-EVS Environment C Sample Type:

Protocol: PSEP 95
Coamments:  Whatcom Waterway (Non-Purge),9/852-01.1; 9800686

Sample ID:

Test Species:

VARIOUS
SEDIMENT1-Marine
EE-Eohaustorius estuarius

‘onc-%

1

2

3

4

5

S-Control
CR-22
CR-23W
CR-10
AN-SS-36
AN-SS-37
AN-SS5-45
AN-S5-47
AN-SC-70
AN-8C-71
AN-8C-72
AN-SC-73
AN-SC-77
AN-SC-78
AN-SC-80
AN-SC-81
AN-SC-82
AN-SC-84

0.0000
0.0000
0.4000
0.0000
0.2000
0.3000
0.0000
0.1000
0.0000
0.1000
0.1000
0.0000
0.0000
0.2000
0.1000
0.6000
0.0000
0.0000

0.2000
0.0000
0.0000
0.0000
0.3000
0.1000
0.3000
0.0000
0.0000
0.2000
0.2000
0.2000
0.1000
0.5000
0.5000
0.4000
0.1000
0.0000

0.0000
0.0000
0.0000
0.0000
0.1000
0.1000
0.5000
0.5000
0.1000
0.0000
0.3000
0.4000
0.0000
0.0000
0.0000
0.6000
0.0000
0.0000

0.2000
0.0000
0.0000
0.1000
0.7000
0.3000
0.3000
0.0000
0.0000
0.5000
0.2000
0.1000
0.1000
0.0000
0.2000
0.6000
0.4000
0.1000

0.3000
0.1000
0.0000
0.0000
0.5000
0.7000
1.6000
0.1000
0.1000
0.0000
0.3000
0.0000
0.0000
0.1000
0.0000
0.6000
0.1000
0.0000

Conc-%

Mean

sD

Transform:

Untransformed

Mean

Min

Max

CV%

S-Control
CR-22
CR-23W
CR-10
AN-SS-36
AN-§8-37
AN-88-45
AN-SS-47
AN-SC-70
AN-SC-71
AN-8C-72
AN-SC-73
AN-SC-77
AN-SC-78
AN-SC-80
AN-SC-81
AN-SC-82
AN-SC-84

0.1400
0.0200
0.0800
0.0200
0.3600
0.3000
0.5400
0.1400
0.0400
0.1600
0.2200
0.1400
0.0400
0.1600
0.1600
0.5600
0.1200
0.0200

0.1342
0.0447
0.1788
0.0447
0.2408
0.2449
0.6189
0.2074
0.0548
0.2074
0.0837
0.1673
0.0548
0.2074
0.2074
0.0884
0.1643
0.0447

0.1400
0.0200
0.0800
0.0200
0.3600
0.3000
0.5400
0.1400
0.0400
0.1600
0.2200
0.1400
0.0400
0.1600
0.1600
0.5600
0.1200
0.0200

0.0000
0.0000
0.0000
0.0000
0.1000
0.1000
0.0000
0.0000
0.0000
0.0000
0.1000
0.0000
0.0000
0.0000
0.0000
0.4000
0.0000
0.0000

0.3000
0.1000
0.4000
0.1000
0.7000
0.7000
1.6000
0.5000
0.1000
0.5000
0.3000
0.4000
0.1000
0.5000
0.5000
0.6000
0.4000
0.1000

95.831
223.607
223.607
223.607

66.898

81.650
114.606
148.117
136.931
129.603

38.030
119.523
136.931
129.603
129.603

15.972
136.931
223.607

OO oo aoaooanZ

Auxiliary Tests

Statistic

Critical Skew Kurt

Kolmogorov D Test indicates non-normal distribution (p <= 0.01)
Bartlett's Test indicates unequal variances (p = 1.01E-07)

1.94863
66.0856

1.035 2.1136 10.5664
33.4087

Page 1
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Start Date: 11/6/98
End Date: 11/16/98

Amphipod Survival and Avoidance Test-Reburial

Test ID: EVSB418
BCEVS-EVS Environment C Sample Type:

Lab ID:

Sample ID:

VARIOUS

SEDIMENT1-Marine

Sample Date: Protocol. PSEP 95 Test Species: EE-Eohaustorius estuariug
Comments:  Whatcom Waterway (Non-Purge):9/852:07.1; 9800686
Conc-% 1 2 3 4 5
S-Control  100.00  100.00 100.00 100.00 100.00
CR-22  100.00 100.00 100.00 100.00 100.00
CR-23W 100.00 100.00 9500 100.00 100.00
CR-10 100.00 10000 100.00 100.00 94.44
AN-8S-36  100.00 100.00 100.00 100.00 100.00
AN-88-37  100.00 100.00 100.00 100.00 100.00
AN-$8-45 100.00 100.00 100.00 100.00 100.00
AN-SS-47  100.00 100.00 100.00 100.00 100.00
AN-SC-70  100.00 100.00 100.00 100.00 100.00
AN-8C-71  100.00 100.00 100.00 100.00 100.00
AN-SC-72  100.00 100.00 100.00 100.00 100.00
AN-SC-73  100.00 100.00 100.00 100.00 100.00
AN-SC-77  100.00 100.00 100.00 100.00 100.00
AN-SC-78 100.00 100.00 100.00 100.00 100.00
AN-SC-80 100.00 100.00 100.00 100.00 100.00
AN-SC-81 100.00 100.00 100.00 100.00 100.00
AN-SC-82  100.00 100.00 100.00 100.00 100.00
AN-SC-84 100.00 100.00 100.00 100.00 100.00
Transform: Untransformed
Conc-% Mean SD Mean Min Max CV% N
S-Control  100.00 0.00 100.00 100.00 100.00 0.000 5
CR-22 100.00 0.00 100.00 100.00 100.00  0.000 5
CR-23W 89,00 224 99.00 95.00 100.00 2259 5
CR-10  98.89 248 98.89 9444 10000 2512 5
AN-88-36 100.00 0.00 100.00 100.00 100.00  0.000 5
AN-88-37  100.00 0.00 100.00 100.00 100.00  0.000 5
AN-8S8-45 100.00 0.00 100.00 100.00 100.00  0.000 5
AN-S8-47 100.00 0.00 100.00 100.00 100.00  0.000 5
AN-8C-70  100.00 0.00 100.00 100.00 100.00 0.000 5
AN-SC-71  100.00 0.00 100.00 100.00 100.00  0.000 5
AN-SC-72  100.00 0.00 100.00 100.00 100.00 0.000 5
AN-SC-73  100.00 0.00 100.00 100.00 100.00 0.000 5
AN-SC-77  100.00 0.00 100.00 100.00 100.00 0000 5
AN-SC-78  100.00 0.00 100.00 100.00 100.00 0.000 5
AN-SC-80 100.00 0.00 100.00 100.00 100.00  0.000 5 .
AN-SC-81 100.00 0.00 100.00 100.00 100.00  0.000 5
AN-SC-82 100.00 0.00 100.00 100.00 100.00  0.000 5
AN-SC-84 100.00 0.00 100.00 100.00 100.00  0.000 5
Auxiliary Tests Statistic Critical Skew Kurt
Kolmogorov D Test indicates non-normal distribution (p <= 0.01) 4.57063 1.035 -4.5856 28.1796
Equality of variance cannot be confirmed
Page 1 ToxCale v5.0 Reviewed byzés_l_
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Amphipod Acute Reftox-96 Hr Survival

Start Date: 06/11/98 Test ID: RTEECD26 Sample ID: REF-Ref Toxicant
End Date: 10/11/98 Lab ID. BCEVS-EVS Environment C Sample Type CD-Cadmium
Sample Date: Protocol: PSEP 95 Test Species: EE-Eohaustorius estuarius

-

Comments: Whatcom Waterway (Non-Purge)

Conc-mg/L 1
D-Contrel  1.0000
1.8 1.0000
3.2 1.0000
56 0.9000
10 0.6000
18 -0.1000

Transform: Untransformed Number Total
Conc-mg/l. Mean - SD Mean Min Max CV% N Resp Number
D-Control  1.0000 0.0000 1.0000 1.0000 1.0000 0.000 1 0 10
1.8 1.0000 0.0000 1.0000 1.0000 1.0000 0.000 1 0 10
3.2 1.0000 0.0000 1.0000 1.0000 1.0000 0.000 1 0 10
5.6 0.9000 0.0000 0.9000 0.9000 0.9000 0.000 1 1 10
10 0.6000 0.0000 0.6000 0.6000 0.6000 0.000 1 4 10 L
18 0.1000 0.0000 0.1000 0.1000 0.1000  0.000 1 9 10
Auxiliary Tests Statistic Critical Skew Kurt
Normality of the data set cannot be confirmed
Equality of variance cannot be confirmed
Trimmed Spearman-Karber
Trim Level EC50 95% CL
0.0%
5.0%
10.0% 10.778  8.425 13.790 1.0
20.0% 10.867 7.962 15.107 I
Auto-10.0% 10778 8.425 13.790 mao /L Cd 091
7 0.8 -
0.7 -
80.6-
g |
%0.5: . -
30.4:
0.3 1
0.2 +
0.1 4
0.0 r—F —TTTrTTY
1 10 100
Dose mg/L
GSL

Page 1 ToxCalc v5.0 Reviewed by: ' ~
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REMARKS File No. K1118

The detection limit for Sulphide has been increased for the samples in the
following data tables due to the turbidity of the samples.

Page 1



ASE

RESULTS OF ANALYSIS - Wates -

File No. K1118

CR-10 CR-22 CR-23W
98 11 03 98 11 03 98 11 03
Nutrients
Ammonia Nitrogen N 6.25 23.2 22.8 ;
Inorganic Parameters &
Sulphide S <0.05 <0.05 <0.05
F 3
:
i
o4
i

Remarks regarding the analyses appear at the beginning of this report.

Results are expressed as milligrams per litre except where noted.
< = Less than the detection limit indicated.
These samples are identified as Bulk, interstitial water.

Page 2



\

fe

ASE

REMARKS File No. K1046

The detection limit for Sulphide has been increased due to the high
concentration of Sulphide in the samples.

Page 1
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NSE

RESULTS OF ANALYSIS - Water— - File No. K1046
Ammonia Sulphide
Nitrogen S
N
AN-SS-36 2.48 0.5
1998 Oct 30 _ h
AN-S§S-37 4.58 0.8
1998 Oct 30 ;
AN-SS-45 - 4.82 0.7 .
1998 Oct 29 ®
AN-SS-47 4.77 , 0.5
1998 Oct 29 .
AN-SC-70 . 2.37 0.2 i
1998 Oct 29 2
AN-SC-71 _ ‘ 5.07 0.3 g
1998 Oct 29 ; |
AN-SC-72 ' 10.6 . 0.4 #
1998 Oct 30 _ : _
AN-SC-73 8.71 0.4 ' .
1998 Oct 30 _
AN-SC-77 ' ¢ 3.87 0.6
1998 Oct 30 : :
AN-SC-78 _ _ 21.4 41.7
1998 Oct 30 ' : : _
AN-SC-80 -6.58 . 0.8
1998 Oct 30
~ AN-SC-81 ‘ : - _ 3.29 1.1
11998 Oct 30 ‘ ' -
AN-SC-82 3.88 : © 0.7
1998 Oct 30 ‘ ; :
AN-SC-84" : 3.34 02
1998 Oct'29 . :
i
&

Remarks regarding the analyses appear at the beginning of this report.
Results are expressed as milligrams per litre except where noted.

< = Less than the detection limit indicated. :

These samples are identified as Bulk, interstitial water.

Page 2



‘ °
f-..

REMARKS : File No. K1268

The detection limit for Sulphide has been increased for the sample "AN-SC-78
interstitial" due to the high concentration of Sulphide.

Page 1



NskE

RESULTS OF ANALYSIS - Water_ File No. K1268
Ammonia' Sulphide?
Nitrogen S
N
Control 0.18 <0.02 -
1998 Nov 6
CR-10 5.32 <0.02
1998 Nov 6
CR-22 10.2 <0.02
1998 Nov 6 :
CR-23W 8.09 <0.02
1998 Nov 6
AN-SC-70 3.21 : 0.02
1998 Nov 6 _

AN-SC-71 4,47 <0.02
1998 Nov 6 ; d
AN-SC-73 5.48 <0.,02

1998 Nov 6

AN-SC-77 2.52 . <0.02
1998 Nov 6 o
AN-SC-78 : _ 12.6 <0.02
1998 Nov 6 £ ; .
AN-SC-78 inter- stitial ® - 7
1998 Nov 6 _

AN-SC-80 5.32 <0.02
1998 Nov 6 ;

AN-SC-81 2.73 - <0.,02
1998 Nov 6 :

AN-SC-82 ‘ 1.95 - <0.02
1998 Nov 6 e .
AN-SC-84 5.88 <0.02
1998 Nov 6 '

AN-S5-36 2.87 <0.02
1998 Nov 6 ‘

AN-8S8-37 3.79 . <0.02
1998 Nov 6 .

AN-S8S-45 4.68 <0.02
1998 Nov 6 ' '
AN-S5S-47 -3.83 <0.02
1998 Nov 6 )

Remarks regarding the analyses appear at the beginning of this report.
Results are expressed as milligrams per litre except where noted.

< = Less than the detection limit indicated.

"These results are identifled as E.estuarius, interstitial Ammonia. '
®These results are identified as E.estuarius, overlying Sulphide except where

noted.
*This sample was identifled as E.estuarius, interstitial Sulphide.

Tny O

Page 2
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ASE

RESULTS OF ANALYSIS - Water File No. K1380
Ammonia
Nitrogen
N
Control - 0.16
1998 Nov 11
CR-10 : 3.06
1998 Nov 11
CR-22 11.5
1998 Nov 11
CR-23W 10.9
1998 Nov 11 .
AN-SC-70 2.35
1998 Nov 11
AN-SC-71 2.99
1998 Nov 11 .
AN-SC-72 : ' 3.08
1998 Nov 11
AN-SC-73 2.565
1998 Nov 11
AN-SC-77 ‘ 1.91
1998 Nov 11 o
AN-SC-78 : - 7.68
‘1998 Nov 11
AN-SC-80 - 3.38
1998 Nov 11 o
AN-SC-81 . : _ 1.92
1998 Nov 11
AN-SC-82 . - : _ 3.88
1998 Nov 11, ; =
AN-SC-84 . . 4.80
1998 Nov 11, . '
- AN-SS5-36 . 4,55
1998 Nov 11 e
AN-SS-37 2.75 ‘
1998 Nov 11
AN-S5-45 ‘ 5.54
1998 Nov 11
AN-SS-47 : 5.65
1998 Nov 11

Results are expressed as milligrams per litre except where noted.
These samples are identified as Day 5, E.estuarius, interstitial water.

Page 1



ASE

RESULTS OF ANALYSIS - Water— . File No. K1459
Ammonia
Nitrogen
N
Control ) 0.09
1998 Nov 16
CR-10 1.38
1998 Nov 16 .
CR-22 ' 10.6
1998 Nov 16 :
CR-23W 6.06
1998 Nov 16
AN-SC-70 N 1.47
1998 Nov 16 '
AN-SC-71 _ - 1.30
1998 Nov 16 .
AN-SC-72 . ‘ 1.63
1998 Nov 16 .
AN-SC-73 - , - 0.59
1998 Nov 16
AN-SC-77 : 0.93
1998 Nov 16 :
AN-SC-78 _ 5.52
1998 Nov 16 :
AN-SC-80 1.14
1998 Nov 16 N
AN-SC-81 - i 1.29
1998 Nov 16 '
AN-SC-82 ' _ ; 1.66
1998 Nov 16 ,
AN-SS-36 . 1.29 -
1998 Nov 16 ’ .
AN-SS-37 2.58
1998 Nov 16 . : :
AN-SS-45 4,55
1998 Nov 16 :
AN-SS-47 . 2,17
1998 Nov 16

ﬁl- P 7 |

h;.-..ll;l

Results are expressed as milligrams per litre except where noted.
These samples are identified as Day 10, E.estuarius, interstitial water.
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A

Appendix 1 - QUALITY CONTROL - Replicates File No. K1459

Water AN-SC-84 AN-SC-84

981116 QC#
140153

Nutrients
Ammonia Nitrogen N 0.09 0.09

Results are expressed as milligrams per litre except where noted.
These samples are identified as Day 10, E.estuarius, interstitial water.
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ASE

RESULTS OF ANALYSIS - Water - File No. K1460
Sulphide
S
Control '<0.02 .
1998 Nov 16
CR-10 g <0.02
1998 Nov 16 1
CR-22 <0.02 &
1998 Nov 16 ‘
CR-23-W <0.02
1998 Nov 16 . :
AN-SC-70 % : <0.02 i
1998 Nov 16
AN-SC-71 . <0.02 .
1998 Nov 16 : : *
AN-SC-72 <0.02 3
1998 Nov 16 _ '
AN-SC-73 . <0.02
1998 'Nov 16 : ; : '
AN-SC-77 _ <0.02
1998 Nov 16 . .
AN-SC-78 : : <0.02
1998 Nov 16 -
AN-SC-80 . : . - <0.02
. 1998 Nov 16 :
JAN-SC-81 . <0.02
1998 Nov 16 t . _ : _
AN-SC-82 : <0.02 . '
"1998 Nov 16 £u
~AN-SC-84 <0.02 - -
1998 Nov 16 ; , “
AN-SS-36 . <0.02
1998 Nov 16 2
AN-SS-37 _ <0.02 s
1998 Nov 16 .
-AN-585-45 <0.02 z
1998 Nov 16
AN-5S-47 : <0.02 X 1e
1998 Nov 16 ’

Results are expressed as milligrams per litre except where noted.
< = Less than the detection limit indicated.
These samples are identified as Day 10, E.estuarius, overlylng water.
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METHODOLOGY File No. K1460

Outlines of the methodologies utilized for the analysis of the samples submitted
are as follows:

Conventional Parameters in Water

These analyses are carried out in accordance with procedures described in
"Methods for Chemical Analysis of Water and Wastes" (USEPA), "Manual for
the Chemical Analysis of Water, Wastewaters, Sediments and Biological
Tissues" (BCMOE), and/or "Standard Methods for the Examination of Water
and Wastewater" (APHA). Further details are available on request.

End of Report

Page 3
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APPENDIX C

Raw Data for the 10-d Eohaustorius estuarius
Sediment Toxicity Test (purge)

9/852-01.1
WO 9800686, 9800687, 9800688, 9800689
January 1999






EVS CONSULTANTS
MARINE AMPHIPOD TOXICITY TEST DATA SUMMARY
MWEL ) R

Clmxﬂrﬂzio( /kamm W(W ‘“?\)(éﬁ,) EVS Analysts _| 7%({/(1/’“ (A 7_6,_#@&73\87

EVS Project No. 5[(/@62 Ol. | Test Type o J mmnaﬁfd
iVS Work OndcrNo. 7600 (&7 Test Initiation Date (Day 0) __ (O
SAMPLE - o | TESTSPECIESINF RMATION
Idcahﬁcatxon J)ar(oo’y : Organism eSS {
Amount Received 7 -(0 1 |L . Source/Collection Date_ NS | 20T =00 7%
. Date Collected27 X6 ~29 o490 " Amphipod Size Day0) ____ 7" 5 e
Date Reccived ~~_ 26 =20 Oct 48 . Reference Taxicant  CAAM)0vin
| . Curreat Refercizos Toxioant Result B2 g /L €7
TEST CONDITIONS =~ : . (96-hLC50and 95% CL)_4S (L 5% and .2
Tw:pcmtmcngc("C} 5 . RcfamochacantWammghmntx(mcmiZSD) *31 r
© pHRange___7.—B.c _ _ B%*7I I .
'Dmoxvodowgmmngi(myn)ﬁ"i %'1-- ' -
Salinity Rangé (ppt) . A~ 2>’ - DILUTION AND CONTRO W "
Photoperiod (LLDH)___ 2H:0 LI Waict'l‘ypc i} ﬂkﬂw (Pﬂjgmuﬁl@f
Annnoma'Iypcdeax_zgu empecature (°C) (S~
#ummyo%w"” IR 125 oora 537 pH ?—Jr -
 OOwoDy0__—  DiS_— Diglo— .mmmoacygw(mw-) 31
Sulpide Type and Renges (mg/LS)__. . ° Selsiy (op) 29 :
| cDgo2 = Dys_=_ Dylo = _ P Sser o Lo(. TS
e i TN ey A
_ am Awidm(ﬁmphipodsli&ddﬁ_’)
= S—— ----—-- ==_=_—:’ﬂMm=d:SD=_——_—-_-—————-—-— .
Convol | 9ot oy | 6y S 0.2z 0o -
CA-O | 9ot ss 0.0+ 0.7 (o
(L-22 ot 0.0 oo4t fxoos | (o
=235 Lot 0.0 O30 | (o

AN-SC-TF8 920t 8H| 0.0 F Fo0S| oo

7 Oda_ ¥4 T Rol NN L LTS -3 aA gt 3 RS LOD‘?"‘-M‘-‘{MC‘”—S i i
Data Verificd By L=, W Date Verified Dﬂ-{z 3 HCiR
FormALab\Datusbta\Sediment\Mariact Ampbipo\ SUMMARY, WPD May 27,1998
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EAS CONSULTANTS - AMPHIPOD SEDIMENT TOXICITY TESTS
. EMERGENCE, SURVIVAL AND DAY 10 WATER QUALITY
Ay Whafcom o k”uﬂ'j‘* PJg )
Ak W

Client

= 1 gp Test Initiation Date (Day 0) _ ¢ F. .. P
EVS Project No. Cj(%?’@’- / Test Termination Date (Day 10) _ /<] /i Qe
EVS Work Order No, _7DCDLRY Test Species _F , CSfogno~ | _
Source/Callection Date _ AYTS / e - 1) Y9
SAMPLE ID s\ ;
sNumber of Amphipods Emerged From Number Number Water Chemistry at Day IE)
& Sediment at Days 1-10 Alive my Kat ‘
Rep. Day 10 R:‘B”’Y'I"OS Temp. | pH Sal. DO
atDa A
I s lals|ef7]a 5 | 10 ’ O (ppt) | (mg/)
0100 1012 |0 Wplo [o[0]20 | 7 [150 | 8] 120 & o
2200 (P |olo |lolo 20 ‘4 150 |§] |29 52
< 10|90 1011910 [ofe (D] | & [i50 5, 29 | 9.2
> 0|0 o ¢ (0] |o]o |O] b 5o &l |22 |R.2
) = |
€ oo lj (L@ o [% [rjo]b [ Z 150 |§.1 |72a |8.2
Tech'n |4¥) @W&M?{ MC“GWD’M%%%M &rjf\'\ %}eﬂ %M %j% Céf‘?”’\
Q_)MA—A—H lead.

(# dead:# missing) - A (3 .Gh Q.0 c@: % DD 2 B 2

SAMPLE ID CR.-wo

Number of Amphipods Emerged From Number | Number Water Chemistry at Day 10
Sediment at Days 1-10 Miveat | Not =

Rep. Day 10 i::%u_mros Temp. | pH Sal, DO
o [sTa s 6] s ]o]0] o o, PPY | (mglL)
a_1%loll 1 [¢|o]ofe|°|0]16 [ ¢ 150,152 29 [ 8.

o Oﬂ00¢0000©%,{75 50 18.2 [29 T3,
( I2lolo|o|¢]|sl0 DO ° 19|20 | ¢ S0 ﬁ.ﬁrﬂ;&q 8.1

S [olel?0 v o i |o]o | &4 |50 8.5 .| B
S lejolo |0 | |6lo oo o |50 5. |29 [Bz
L’I‘cch’n g/é" G Q]-H p»l L E!U5 Jem)| Bm ?‘j/h% 'Eé/f\ Pj/li"\ %flrﬂ %ﬁﬂ Uﬁv""

(#dead;#nﬁssing)-m%w Br{ds:@' cr?ﬁ:{f) D@ Py Bl 1y

SAMPLEID __ ¢ @ . 5

Number of Amphipods Emerged From Number [ Numbes g Water Chemistry at Day 10
Rep. Sediment at Days 1.10 _ %‘:;‘l:; Reb’:;ng Temp, | pH st | mo

L2 3fa]s|6|7]s 9||o MPI L o) (ppt) | (mg/L)
A'o.ooqoooo‘?)wfﬂ_\s-b&zzﬁ %)
a_|elolojo|dlolo|o]o|O]20 |@ (5.0 | 4.2 [29 | By
c |eio0lojo(¢|olo]o]i[O]z O [6olgzz9 [82
© leloj0o]0|&|olo oo |Be | |52 sz (29 6.
v 10]91010)¢0[0 o |0|O[20 | § |50 32|29 [B.2
Tectrn W) ﬁ:w O T N T N S L e M A

(# dead:# missing) - A(’@' @} Bf@:é\ CL(‘_'/) gﬂ D( é Q‘) ; Efé?ﬂj\ VG LD
* WQ Instruments Used: Temp. ﬂj{fl\ofﬁw pH TT"A—% Salinity T! C-22 po:
Data Verified By 4-\%\_,» Date Verified DJ-{,/ 3. H‘J)X

ch\lJb‘-Dllllhu\iwirrur\\{mru‘hmpmmuRV-E.MG‘WID Februury 21, 1997




EVS CONSULTANTS * AMPHIPOD SEDIMENT TOXICITY TESTS
EMERGENCE SURVIVAL AND DAY 10 WATER QUALITY

Client " ST Test Initiation Date (Day 0) 5 + "‘\30 J -

EVS Project No, Q/652 ol | Test Termination Date (Day 10) Eé 2;)45
EVS Work Order No. ﬁ6&%6¥ Test Species 4= (Shcy =
Source/Collection Date _Z> @t~ [ Jh ) 4%

SAMPLE ID (P-25% v

..Number of Amphipods Emerged From i:’l':lebﬁ Nl;qﬁ::ﬂ Water Chemistry at Day 10
- : Sediment at Days 1-10 Day 10 }: ﬁ;:mpos Tcﬁ\p. pH Sil. DO
Ll2 3 4]ls|6|7]s]|o]m0 ’ °C) ®p) | (megn)
s oooo«fooOOOzags 1So |80 [29 [8]
| s o]0 J0 ¥ [0 |0 [0 [o[0] 22 | & 5o |B1 |29 (80
¢ |00 o (@ |o|0|olo O] Zo ¢ 5.015.7 |24 &.
o |olojo ol lofololo (O] | ¢ 50 182 |29 |&2
EooOanooogq]) $ |50 (g2 |24 &0
Teein S [0 E"{yijfbﬁmm% N B [Him o (B2 %
- 2
(# dead:# missing) - A((; &) B(f:0) C(O: &) DS ) E( . &)
SAMPLEID __ A ny- S c -3
Number of Amphipods Emerged From ;‘;l‘f::’: Nt;‘_!;bﬂ Water C};emjstry at Day 10
fep. Sediment at Days 1-10 .Dly 0 | R Ic%wlng Temp, | pH sal, -
11213 [afls)s|2|s]|9o10] PR 00 .| @t | (mgL)
a®lo|3lofo]oo [2Te]o 1L | o 5.6 |86 24 [
alolol3 01|00 (o |\ [OPWEL 6 so |6.¢Y 29 8]
 [1]|o]e |2]¥]|o Olz e |Oo] $ ) 150 65@3}( &) |
> |olo|o o‘&;oooooﬁ & |'s.o |8cY24 )
¢ |o|Plo [o[¢ 010 |o]o (O & ‘S.0 8b§u}x3( 84
restin Y8 O | WY &1 | o b [ el R B | 2 Bam W | TG m
¥Q‘pf=hddbcwh;ddw Aps .
(#dead#m:ssmgé mwm B(?S:’ o}&m chf:?-m Db s E(D Q)
dub[(d‘ddﬂ ‘
SAMPLE ID i :
Number of Amphipods Emerged From imﬂwf Nl;;nmber Water Chemistry at Day 10
¢ 4l
Rep. Sediment at Days 1-10 | Dag10 | & fﬁ,‘“’*,"g Temp, pH Sal. DO
L1203 lsafsls]2]s]|s]10 e (°C) Py | (mg/L)
Tech'n
(# dead:# missing) - A : ) B( : ) Cl : ) D ¢ 3 i E( )
WQ Instruments Used: Temp, MP(MD pﬂlg'%o Salinity _1)-(~ 2.2 DOM
Dita Verified Byé\—[@@; Date Verified D&/ S, 1998

rmhbm.ushuwmmmumﬁumunv-wqm February 31, 1997



Test. AMAAmpmp_o_d_SIJ_rTvaa and Avoidance Test Test ID. EVS8395
Species: EE-Eohaustorius estuarius Protocol. PSEP 95
Sample ID' VARIOUS Sample Type: SEDIMENT1-Marine
Start Date: 11/9/98 End Date: 11/19/98 Lab ID: BCEVS-EVS Environment Consuitants
Survival | Survival | Avoidance | No. Failing to ]
Pos| ID | Rep Group Day0O | Day10 [ Days0-10 Reburrow Notes
1 1 S-Control 20 20 0 0 T
2 2 S-Control 20 20 2 0
3 3 S-Control 20 20 0 0 ]
4 4 S-Control 20 20 0 0
5 5 S-Control 20 18 5 0
6 1 CR-22 20 20 1 0
7 2 CR-22 20 20 0 0
8 3 CR-22 20 20 1 0
9 4 CR-22 20 20 0 0
10 5 CR-22 20 20 0 0
11 1 CR-10 20 18 1 0
12 2 CR-10 20 20 0 0
13 3 CR-10 20 20 0 0
14 4 CR-10 20 20 4 0
15 5 CR-10 20 18 0 0
16 1 CR-23W 20 20 0 0
17 2 CR-23W 20 20 0 0
18 3 CR-23W 20 20 0 0
19 4 CR-23W 20 20 0 0
20 5 CR-23W 20 20 0 0
21 1 AN-SC-78 20 16 7 0
22| 2 AN-SC-78 20 20 4 0
23 3 AN-SC-78 20 18 7 0
24 4 AN-SC-78 20 19 2 0
25 5 AN-SC-78 20 20 0 0
Comments: Anchor (Whatcom Waterway - Purge); 9/852-01.1, 9800687, E. estuarius
Page 1 ToxCalc 5.0 Reviewed by:éi’—"



Amphipod Survival and Avoidance Test-10 Day Survival

Start Date:  09/11/98 Test ID: EVS8395 Sample ID; various
End Dale: 19/11/98 Lab ID: BCEVS-EVS Environment C Sample Type: SEDIMENT1-Marine
Sample Date: Protocol: PSEP 95 Test Species: EE-Eohaustorius estuariys
Comments:  Anchor (Whatcom Waterway - Purge); 9/852-01.1, 9800687, E. estuarius
Conc- 1 2 3 4 5
S-Control  1.0000 1.0000 1.0000 1.0000 0.9000
CR-10 0.8000 1.0000 1.0000 1.0000 0.9000
CR-22  1.0000 1.0000 1.0000 1.0000 1.0000
CR-23W  1.0000 1.0000 1.0000 1.0000 1.0000
AN-SC-78 0.8000 1.0000 0.9000 0.9500 1.0000
Transform: Arcsin Square Root 1-Tailed
Conc- Mean sD Mean Min Max CV% N t-Stat  Critical MSD
S-Control  0.9800 0.0447 1.4168 12490 1.4588 6.620 5
CR-10 0.9600 0.0548 1.3749 1.2490 1.4588  8.355 5 0.632 2132 0.0094
CR-22 1.0000 0.0000 1.4588 1.4588 1.4588  0.000 5 -1.000 2132 0.0038
CR-23W  1.0000 0.0000 1.4588 1.4588 1.4588  0.000 5 -1.000 2132 0.0038
AN-SC-78 0.9300 0.0837 1.3238 1.1071 1.4588 11.294 5 1.178 2132 0.0133
Auxiliary Tests Statistic Critical Skew  Kurt
Shapiro-Wilk's Test indicates normal distribution (p>0.01) 0.89144 0.888 -0.8768 0.85018

Equality of variance cannot be confirmed

Hypothesis Test (1-tail, 0.05)

Heteroscedastic t Test indicates no significant differences

cﬂh:£: ot C,L;C{B.f.e—vr.e_s
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Amphipod Survival and Avoidance Test-Avoidance

Start Date: 09/11/98 Test ID: EVS8395 Sample ID: various
End Date. 19/11/98 Lab ID. BCEVS-EVS Environment C Sample Type SEDIMENT1-Marine
Sample Date: Protocol: PSEP 95  _ | Test Species’ EE-Eohaustorius estuarius
Comments:  Anchor (Whatcom Waterway - Purge); 9/852-01.1, 9800687, E. estuarius
Conc- 1 2 3 4 5
S-Control  0.0000 0.2000 00000 0.0000 0.5000
CR-10 0.1000 0.0000 0.0000 0.4000 0.0000
CR-22 0.1000 00000 0.1000 0.0000 0 0000
CR-23W 0.0000 0.0000 0.0000 0.0000 0.0000
AN-SC-78 0.7000 0.4000 0.7000 0.2000 0.0000
Transform: Untransformed
Conc- Mean SD Mean Min Max CV% N
S-Control  0.1400 0.2191 0.1400 0.0000 0.5000 156.492 5
CR-10 0.1000 0.1732 0.1000 0.0000 0.4000 173.205 5
CR-22 0.0400 0.0548 0.0400 0.0000 0.1000 136.931 5
CR-23W 0.0000 0.0000 0.0000 0.0000 0.0000 0.000 5
AN-SC-78 0.4000 0.3082 0.4000 0.0000 0.7000 77.055 5
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.9033 0.888 0.40459 0.92663
Equality of variance cannot be confirmed
Page 1 ToxCalc v5 0 Reviewed byiﬁ L



Amphipod Survival and Avoidance Test-Reburial

Start Date: 09/11/98 Test ID: EVS8395 Sample 1D: various
End Date; 19/11/98 Lab ID: BCEVS-EVS Envirbnment C Sample Type: SEDIMENT1-Marine
Sample Date: Protocol: PSEP 95 Test Species: EE-Eohaustorius estuarius
Comments:  Anchor (Whatcom Waterway - Purge); 9/852-01.1, 9800687, E. estuarius
Jonc- 1 2 3 4 5
.S-Control  100.00 100.00 100.00 100.00 100.00
CR-10 100.00 100.00 100.00 100.00 100.00
CR-22  100.00 100.00 100.00 100.00 100.00
CR-23W  100.00 100.00 100.00 100.00 100.00
AN-SC-78 100.00 100.00 100.00 100.00 100.00
Transform: Untransformed
Conc- Mean SD Mean Min Max CV% N
S-Control  100.00 0.00 100.00 100.00 100.00 0.000 5
CR-10 100.00 0.00 100.00 100.00 100.00 0.000 5
CR-22 100.00 0.00 100.00 100.00 100.00  0.000 5
CR-23W  100.00 0.00 100.00 100.00 100.00  0.000 5
AN-SC-78 100.00 0.00 100.00 100.00 100.00 0.000 5
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 1 0.888
Equality of variance cannot be confirmed
Page 1 ToxCalc v5.0 Reviewed by:gil‘"
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Amphipod Acute Reftox-96 Hr Survival

Start Date; 11/9/98 Test ID: RTEECD30 Sample ID: REF-Ref Toxicant
End Date: 11/12/98 Lab ID: BCEVS-EVS Environment C Sample Type’ CD-Cadmium
Sample Date: Protocol: PSEP 85 Test Species: EE-Eohaustorius estuarius
Comments: E. estuarius, reftox for Anchor (Whatcom Waterway - Purge)
‘nc-mg/L 1
J-Contrel  1.0000
1.8 1.0000
3.2 0.8000
5.6 0.6000
10 0.5000
18 0.1000
Transform: Untransformed Number Total
Conc-mg/L.  Mean sD Mean Min Max CV% N Resp Number
D-Control  1.0000 0.0000 1.0000 1.0000 1.0000 0.000 1 0 10
1.8 1.0000 0.0000 1.0000 1.0000 1.0000 0.000 1 0 10
3.2 0.9000 0.0000 0.9000 0.9000 0.9000 0.000 1 1 10
56 0.6000 0.0000 06000 0.6000 0.6000 0.000 1 4 10
10 0.5000 0.0000 0.5000 0.5000 0.5000 0.000 1 5 10
18 0.1000 0.0000 0.1000 0.1000 0.1000  0.000 1 9 10
Auxiliary Tests Statistic Critical Skew Kurt
Normality of the data set cannot be confirmed
Equality of variance cannot be confirmed
Trimmed Spearman-Karber
Trim Level ECS50° 95% CL
0.0%
5.0% :
10.0% 8.0925 5.7977 11.2955 1.0
20.0% 8.2402 54530 12.4521 09:
Auto-10.0% 8.0925 5.7977 11.2955 o
0.8 1
0.7 4
§ 0.6 -'
% 05 - a
& 041
0.3 4
0.2 1
0.1 -
0.0 f—r—rrrrr —T—TT T
1 10 100
Dose mg/L
Page 1 ToxCalc v5.0 Reviewed by:__gi“
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REMARKS v File No. K1118

The detection limit for Sulphide has been increased for the samples in the
following data tables due to the turbidity of the samples.

Page 1
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NSE

RESULTS OF ANALYSIS - Water

File No. K1118

CR-10 CR-22 CR-23W
9811 03 98 1103 98 11 03
Nutrients ) .
Ammonia Nitrogen N - 6.25 23.2 22.8
Inorganic Parameters
Sulphide S <0.05 <0.05 <0.05

Uee Vealosa oo ol Pu—f*"%{_ T mon - puTae o gha.

Remarks regarding the analyses appear at the beginning of this report.

Results are expressed as milligrams per litre except where noted.
< = Less than the detection limit indicated.
These samples are identified as Bulk, interstitial water.
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ASE

REMARKS —_ . File No. K1046

The detection limit for Sulphide has been increased due to the high
concentration of Sulphide in the samples.

Page 1



RESULTS OF ANALYSIS - Water

ASE

\

0

File No. K1046

Ammonia Sulphide
Nitrogen S
g
AN-SS-36 2.48 0.5
1998 Oct 30
AN-SS-37 - - 4.58 0.8
1998 Oct 30 _
AN-SS-45 - 4.82 0.7
1998 Oct 29
AN:-SS-47 4.77 0.5
1998 Oct 29 '
AN-SC-70 2.37 0.2
1998 Oct 29 , :
AN-SC-71 5.07 - 0.3
1998 Oct 29
AN-SC-72 . '10.6 0.4
.. 1998 Oct 30 .
AN-SC-73 8.71 0.4
- 1998 Oct 30
AN-SC-77 2 3.87 0.6
ﬁ%% 07(:t 30 : : . :
-SC-78 — 1) IS 1.7 :
1998 Oct 30 PU*"\%L Soump e %] , 7
" AN-SC-80 - .\v'-e-»mim' A OHu~ 658 . 0.8
1998 OctB30 " iy : o :
. AN-SC-81 . - A 3.29 . 1.1
771998°0ct30 | ;0 Rergd vesh >
AN-SC-82. . : 3.88 0.7
" 1998.0ct 30 . , : b \
AN-SC-84" " _ 3.34 02
1998 Oct 29 =

Remarks rega.rdlng the analyses appear at the beginning of this report.
Results are expressed as milligrams per litre exce

< = Less than the detection limit indicated.
These samples are identified as Bulk, interstitial water.

Page 2
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Total Ammonia Measurements (reported as. ammonia nitrogen, mg/L N)

Client: Whatcom (R~ ) Test Type: 10-d Marine Sediment Toxicity Test
Project No.: 9/852-01.1 Test Species: Eohaustorius estuanus
Work Order No.: 9800688 7 500 Date Initiated: 09-Nov-98 .
Date Sampled: 06-Nov-98 Prepurge Date Terminated: 19-Nov-98 -
Date Measured: 06-Nov-98
Standard Absorbance Sample ID Absorbance  Dilution Ammonla -
Concentrations  of Standards of Samples  Factor  Concentrations
{(mg/L N) Interstitial Water {mg/L N)
0.1 0.09 Control 0.06 2.8 <0.1
0.2 0.21 CR-22 0.50 50.0 22.5
0.3 0.32 CR-22rep 0.48 50.0 217
0.5 0.53 CR-23W 0.50 50.0 225
1.0 1.17 CR-23W rep 0.46 50.0 20.8
CR-10 0.48 50.0 21.7
CR-10rep 0.47 50.0 21.2
AN-SC-78 0.28 50.0 13.3
AN-SC-78 rep 0.31 50.0 14.6
Calibration Curve - November 6, 1998
1.2 \
1 //
E
w 08
8
g os ,/ -
y
g 0.4 // yi= 1.1961x | 0.0383
g ° = R? = 0.9984 3
02 < R X
4
0 B
0.1 0.2 0.3 0.4 05 0.6 0.7 0.8 0.9 1 j
Concentration (mg/L N) bt

' lorin,
Jam 8, 19949
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Total Ammonia Measurements (reported as ammonia nitrogen, mg/L N)

Client: Whatcom (A —bvo) Test Type: 10-d Marine Sediment Toxicity Test
Project No.: 9/852-01.1 Test Species: Eohaustorius estuarius
Work Order No.: 9800688 7 £pu Date Initiated: 09-Nov-98
Date Sampled: 06-Nov-98 Postpurge 1 Date Terminated: 19-Nov-98
Date Measured: 06-Nov-98
Standard Absorbance Sample ID Absorbance Dilution
Concentrations  of Standards of Samples Factor  Concentrations
(mg/L N) Interstitial Water
0.1 0.09 Control 0.04 3.6 <0.1
0.2 0.21 CR-22 0.45 50.0 20.4
0.3 0.32 CR-22rep 0.44 50.0 20.0
0.5 0.53 CR-23W 0.43 50.0 19.6
1.0 1.17 CR-23W rep 0.43 50.0 19.6
: CR-10 0.19 50.0 9.5
CR-10rep 0.22 50.0 10.8
AN-SC-78 0.36 50.0 16.6
AN-SC-78 rep 0.36 50.0 16.6
Caf!brlatlon Curve - November 6, 1998
1.2
1 //‘
£ =
w 08
a8
¢ o6 L
] 4
E ou ,/ y= 1.1961x | 0.0363
g ' - R? = 0.5084
0.2
4
0
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9
Concentration (mg/L N)

£ lasrson—

Jaan 8, 1994



Total Ammonia Measurements (reported as ammonia nitrogen, mg/L N)

Client: Whatcom (A~ piu-_.r-B Test Type: 10-d Marine Sediment Toxicity Test
Project No.: 9/852-01.1 Test Species: Eohaustorius estuanus
Work Order No.: 9800688 ¥ Paw Date Initiated: 09-Nov-98
Date Sampled: 09-Nov-98 Purge Test Date Terminated: 19-Nov-98
Date Measured: 09-Nov-98 Day 0
Standard Absorbance Sample ID Absorbance Dilution Ammonia
Concentrations  of Standards of Samples Factor  Concentrations
{mg/L N) Interstitial Water ({mg/L N)
0.1 0.09 Control '0.05 1.9 <0.1
0.2 0.20 CR-22 0.13 50.0 7.6
0.3 0.29 CR-22rep 0.11 50.0 6.7
0.5 0.47 CR-23W 0.20 50.0 10.7
1.0 1.1 CR-23W rep 0.18 50.0 9.8
CR-10 0.09 50.0 5.9
CR-10rep 0.09 50.0 5.9
AN-SC-78 0.20 50.0 10.7
AN-SC-78 rep 0.19 50.0 10.3
Callbration Curve - November 9, 1998
1.2
/‘.
1 il
£ //
w 08 ——
2 /
Y o6 e
§ —
§ o4 T T.1295x | U.04 24
5 ,/ T 1.
4
o2 ] R?= 09939‘
<
0
0 0.1 02 0.3 0.4 0.5 0.6 0.7 0.8 0.8 1
Concentration (mg/L N)

Jam 8,1949
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RESULTS OF ANALYSIS - Water File No. K1824

Control CR-22 CR-10 CR-23W  AN-SC-78

981109 981109 981109 981109 981109

Inorganic Parameters
Sulphide S <0.02 <0.02 <0.02 <0.02 <0.02

Results are expressed as milligrams per litre except where noted.
< = Less than the detection limit indicated.

These samples are identified as Day 0, Purge test, overlying water.
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ASE

RESULTS OF ANALYSIS - Watei™

File No. K1338

AN-SC-78
981109
Inorganic Parameters
Sulphide S 0.6

Results are expressed as milligrams per litre except where noted.
This samples is identified as Day 0, E.estuarius, interstitial water.

Page 1
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RESULTS OF ANALYSIS - Water File No. K1493

CR-10 CR-22 CR-23 AN-SC-78 Ctrl

981114 981114 981114 981114 981114

Nutrients
Ammonia Nitrogen N 1.93 5.71 7.34 4.51 0.19

Results are expressed as milligrams per litre except where noted.
These samples are identified as Day 5, E.estuarlus, interstitial water.

Page 1
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ASE

RESULTS OF ANALYSIS - Water- -

File No. K1582

Control CR-10 CR-22 CR-23W  AN-SC-78
981119 981119 981119 981119 981119
Nutrients
Ammonia Nitrogen N 0.18 1.05 0.54 5.37 3.14

Results are expressed as milligrams per litre except where noted.
These samples are identified as Day 10, E.estuarius, interstitial water.

Page 1
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Appendix 1 - QUALITY CONTROL - Replicates File No. K1582

Water CR-10 CR-10

981119 QC#

140605
Nutrients
Ammonia Nitrogen N 1.05 1.06

Results are expressed as milligrams per litre except where noted.
These samples are identified as Day 10, E.estuarius, interstitial water.
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RESULTS OF ANALYSIS - Water -

File No. K1627

CR-22 CR-23W Control AN-SC-78 CR-10
981119 981119 981119 981119 981119
Inorganic Parameters
Sulphide S s <0.02 <0.02 <0.02 <0.02 <0.02

2
e

el

[N

Results are expressed as milligrams per litre except where noted.
< = Less than the detection limit indicated.

These samples are identified as Day 10, E.estuarius, overlying purged water.
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METHODOLOGY File No. K1627

Outlines of the methodologies utilized for the analysis of the samples submitted
are as follows:

Conventional Parameters in Water

These analyses are carried out in accordance with procedures described in
"Methods for Chemical Analysis of Water and Wastes" (USEPA), "Manual for
the Chemical Analysis of Water, Wastewaters, Sediments and Biological
Tissues" (BCMOE), and/or "Standard Methods for the Examination of Water
and Wastewater" (APHA). Further details are available on request.

End of Report

Page 2
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Raw Data for thé 20'-.d Neanthes arénace’odentata
| - Sediment Toxicity Test

9/852-01.1
WO 9800686, 0800687, 9800688, 9800689
January 1999 '






EVS CONS

ULTANTS

MARINE POLYCHAETE SEDIMENT TOXICITY TEST DATA SUMMARY

o — s

Client [U& a%cow: U)afer Lw‘b—q

EVS Project No. ‘?/c?-l’?. -0l r

EVS Work Order No, "9¢00644
SAMPLE

Ideatification U& rioud

Amount Received ‘7?(/&;, lox | L
‘Date Collected __Oct- 27, 28 ¢ 29 1198
Date Received _Qct- 24 29 ¢ 2o, (97§

TEST CONDITIONS ( for alt s& «+p let )
Temperature Range (°C) ___ 20.4 - 2/.0

EVS Analysts 164 ,GSY. B Svs, Jkh 8@:'1 p,q,e,

Test Type/Duration 22 -

foLI(VQ- M—ACQ

Test Initiation Date (Day 0) Dee. L 199

TEST SPECIES INFORMATION

Otgm:usm /J(MM €S Qg Cewm(‘w&‘_

Scmrcf:./Da.tJ;R:cccwcd3"“""""< ‘e‘e"*&/\ﬁz( 2 22, (994

Day 0 Dry Weight (mg/worm)
Reference Toxicant

05'0

Cal{w,rum

Current Reference Toxicant Result

(96-h LCS0 agd 95% CL) /
Reference Toxxcant%nmg Limits (mc-an @D)

42, M«,ﬁ/éﬁ’_

L o

pHRange ___’ t-o-4.4 9.6 £ 47 pmq/l Cot
Dissolved Oxygen Range (mg/L) 0.5~ 12 | K
Salinity Range (ppt) 28-30 DILUTION AND CONTROL MEDIUM@or all caryrley
Photoperiod (L:D by Corrs7an T atn b/eu t [iabf  WaterType YW torifized Filtereet dea Wate,
AmmomaTypcandngm(mg/LN) Temperature (°C) 20.0 - 2l O
Olnter: Day 0 0-/#- 25.6 Day 10 2.8~ LoDay 20 049-9:68  pH . 72 -d. 1
OOve: DayO_t /o Day10 4 /A Day20_A/a Dissolved Oxygen (mg/L) 1-2-%4
Sulphide Type and Ranges (mg/L 5) Salinity (ppt) 21-30
Olnter: Day0__ 2 /4 Day 10 /"‘/A Dey20 4 /& Other s
1 Over: Day 0<0.92- 0.03Day 10 u/o\, Day 20<0- 02-0.6
Sample ID ) Mc;n:i:SD E
Survival (%) Individual Dry Individual Total Dry Weight
Weight Growth Rate (mg)
(mgfworm) | (mpfworn/day)
Control Sedement | 60.0 £ 46.9 | .11 4.3 0.43t,0.22 |39 1285
CR- 92.0% 1,0 |91 +3.3 0.43% p 1L [42.84 3-8
CR-22 8.0t 129 1.9t o [0.5¥* gos | g1 F£8.3
- CR-2%-Ww 0.0 Mt | 12.2xd2 |o.5s9t 0,21 | 4801 16,6
AN-58-26 0% 89| 1.1t2.9 los3+o.l4 g2.1% §.2
AN-5S 3% 2.0 4151106316  [0.51tp08 |28. 41232
AN-SS-4G 0.0X%.¢ [ 165 0.94t p.28 (49,6 £28. &
AN-S5-43 %o 6003 6% a5t 6.3 |o.45t0.31 [32.4F20.2°
AN-Sc-7o 34010 10,243 [0.48+0.18 [44.2 + 14.1 |

% )A seeick inelicates Sqnific
Data Verified By

Nt difference in Compatinsg scmplei do reference ;..o/",.—f CR-70 w/rtipecF 7 :qrqul

Date Verified _Jan 27, 1994

) Te

AL ab\Datz sl ta\Sedim ect\Marine\N \SUMMARY . WPD May 27,

)Sﬁunf( inedcates 54 -’n,/.mnfoh‘ﬁhﬂn e in (.,..,Mu,,pl ,_rnn-r;/:.r rtfqmce ded met CR-22 ‘-U/rttfﬂ-f fo 7o /4/3:‘\’ W, .fi&f"

: indieates "1" "’“"’rﬂj'é#”"“ ' ‘0""f"”"'1 fﬁ”"p’ll e rt#rtnu ted? menl CR=-22 .,.J/rupft{‘fl’ Lo, aﬂf s nn(&rwwﬁ}a




IVIAKINE PULYUHAER LE DIULVIEINL LUAIULE I 1L arimasn =

Clicnt_[,{?& CL‘FCOM U)aéer W A

EVS Analysts 764,65 Y, 857,05 SVS Jkn Bem. P4,

ol Fox

EVS Project No. g8y 2-0ol I st Test Type/Duration 22 ~ rety an ek Goop s 4
EVS Work OrderNo. ' 98006 84 Test Initiation Date (Day 0) __<D¢¢. &, (95
SAMPLE _ TEST SPECIES INFORMATION
Ideatification Variouws Organism (e A ed_arewa ceolocfala
Amount Received qxiL 3 lo x| & SomWDatcRcccjqujo"“(’d 2'&"4‘&/34_(.3’ (99,
Date Collected _Oct- 27, 28 ¢ 29,1198 Day 0 Dry Weight (mg/worm) 0.50 '
Date Reccived _Qct- 248, 29 ¢ 2o, (279 Reference Toxicant oL vnden

' Current Reference Toxicant Result
'rEsrcoNDmons(#or adp & wap /u) (96 LCS0 and 95% CL) 4.2 mq/L Ce
Tenipesmure Range(°0)___ 24— 240 Referencs Toxioant Wesniag Limits (meat & 25D)
pH Range 7.0=4.4 9.6 2 4.7 mog_/l_
Dissolved Oxygen Range (mg/L) 0.5~ 12 :
Salinity Range (ppt) ' 28-30 DILUTION AND CONTROL MEDIUMQM all carmpley

Photopeciod (LD ) CornsTanT am bleut (o6}

WmTypc MU\r/frf' /I‘LPJ& ?:f‘/'lerto( J‘Ca WQ{W

20-ol_ 2l o

Ammonia Type and Ranges (mg/L N) Temperature (°C)
O Inter: DWOM Dalez--fg’fLODsym 049-9-68 pH ; . 2=
OOver: DayO_s/a  Day10 4 /A Day20 o Dissolved Oxygen (mg/L) 72~
Sulphide Type and Ranges (mg/L S) ___ Salinity (ppt) 2¢-20
Olnter: Day0__ /% Day10_4 /2 Day20_  Other_____ ~
0 Over: Day 0<0:02- 0.03Dgy 10 “Z‘OL_'DayZO‘f-"’-“-'o‘g _ ,
Sample ID Mean+ SD
Survival (%) Individual Dry Individual Total Dry Weight
Weight Growth Rate (mg)
- o (gfvom)__|_(mp/vomdey)
AN-SC~% 2 880 o fia 1416 2 |0.48*p0¥ (45,02 11.9
AN-SC-12 92.0t 1.9 | 9.8+38 |o.41folq |43.5F22.2
AN-SC-13 38.0r Lo |a3t4s  |o4GE0.22 |44,4225.S
AN-SC- 37 200424.S 1.9t 1.6 0.6210.08 [44.8* I‘?-?;D
AN -Sc-18% @ 60.0 £3.8 | 12.4£ 43 [0.59T0.24 |33.4% 5.8
AN -SC-§0 J8.0% (1.9]10.21 2.1 04801 |44 1L 9
AN-5C-&1 @ 92.0% 22.8|9.(t32  |0.43L0.06 |3.24 12,37
AN-Sc- §2 al.ot (.o [10.21 1.6 0.49+0.08 |44.0% 12.1
A N-Sc-84aa 26.0f (6.F|g172.5 2 04120027 |33.9% [6.1°
(#FIAeterick indicater s! nl'fl“‘! dfRrence in Comperth g somples fo refarence sdrment CR-7o w /rupicl to Jurvival
Data Verified B; Date Vesifid Jan 27, 1999

h\)Tr.‘ur)’c ‘nolicates Lin!freant Jr'ﬁLorcmc iR Com /w-flnj mmp/u to e fuuu dediment CR-22 W/r!JpHN‘ Lacliv.

Forma\Lab\Datasla\Sedimeat\Marine\N cantha\SUMMARY . WPD May 77, 1998
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Polychaete Worm Growth and Survival Test-20 d Survival

Start Date: 08/12/98 Test ID: EVS8442 Sample 1D: VARIOUS
End Date: 28/12/98 Lab ID: BCEVS-EVS Environment C Sample Type: SEDIMENT1-Marine
Sample Date: Protocol: PSEP 95 Test Species: NA-Neanthes arenaceodentata
Comments:  Anchor Environmental (LLC)-Whatcom ‘Nz-aten:fay 9/852-01.1(9800688)
Conc-% 1 2 3 4 5

CR-22 1.0000 0.6000 0.8000 1.0000 1.0000
CR-23-W 1.0000 0.8000 06000 0.8000 0.8000

CR-10 10000 1.0000 0.8000 08000 10000
D-Control 0.0000 1.0000 1.0000 0.2000 0.8000
AN-SS-36  1.0000 1.0000 0.8000 1.0000 1.0000
AN-SS-37 1.0000 0.8000 1.0000 0.0000 0.8000
AN-SS-45 1.0000 0.8000 1.0000 1.0000 0.2000
AN-$S-47 08000 0.2000 0.4000 0.6000 1.0000
AN-SC-70 08000 1.0000 0.8000 0.8000 1.0000
AN-SC-71 1.0000 0.8000 0.8000 1.0000 0.8000
AN-SC-72 1.0000 1.0600 1.0000 1.0000 0.6000
AN-SC-73 0.8000 0.8000 1.0000 0.8000 1.0000
AN-SC-77 0.8000 1.0000 0.4000 1.0000 0.8000
AN-SC-78 1.0000 0.8000 0.2000 0.4000 0.6000
AN-SC-80 1.0000 1.0000 0.6000 1.0000 0.8000
AN-SC-81 0.8000 1.0000 0.6000 0.4000 0.8000
AN-SC-82 0.8000 1.0000 0.8000 1.0000 1.0000
AN-SC-84 0.6000 0.6000 1.0000 0.8000 0.8000

Transform: Untransformed 1-Tailed

Conc-% Mean sD Mean Min Max CV% N t-Stat Critical MSD
CR-22 08800 0.1789 0.8800 0.6000 1.0000 20.328 5
CR-23-W 0.8000 0.1414 0.8000 0.6000 1.0000 17.678 5 0.784 2132 0.0222
CR-10 09200 0.1095 0.9200 0.8000 1.0000 11.907 5 -0.426 2132 0.0188
D-Control  0.6000 0.4690 0.6000 0.0000 1.0000 78.174 5 1.247 2132 0.1074
AN-SS-36 0.9600 0.0894 0.9600 0.8000 1.0000  8.317 5 -0.804 2132 0.0171
AN-SS-37 0.7200 0.4147 0.7200 0.0000 1.0000 57.601 5 0.792 2132 0.0870
AN-SS-45 0.8000 0.3464 0.8000 0.2000 1.0000 43.301 5 0.458 2132 0.0648
AN-SS-47 06000 0.3162 0.6000 0.2000 1.0000 52.705 5 1723 2132 0.0563
AN-SC-70 0.8800 0.1095 0.8800 0.8000 1.0000 12.448 5 0.000 2.132 0.0188
AN-SC-71 0.8800 0.1095 0.8800 0.8000 1.0000 12.448 5 0.000 2.132 0.0188
AN-SC-72 0.9200 0.1789 0.9200 0.6000 1.0000 19.444 5 -0.354 2132 0.0273
AN-SC-73 0.8800 0.1085 0.8800 0.8000 1.0000 12.448 5 0.000 2132 0.0188
AN-SC-77 0.8000 0.2449 0.8000 0.4000 1.0000 30.619 5 0.590 2132 0.0392
AN-SC-78 0.6000 0.3162 0.6000 0.2000 1.0000 52.705 5 1.723 2132 0.0563
AN-SC-80 0.8800 0.178% 0.8800 0.6000 1.0000 20.328 5 0.000 ,2.132 0.0273
AN-SC-81 0.7200 02280 0.7200 0.4000 1.0000 31.672 5 -1.234 2132 0.03%8
AN-SC-82  0.9200 0.10895 0.9200 0.8000 1.0000 11.807 5 -0.426 2132 0.0188
AN-SC-84 0.7600 0.1673 0.7600 0.6000 1.0000 22.017 5 1.095 2132 0.0256
Auxiliary Tests Statistic Critical Skew Kurt
Kolmogorov D Test indicates non-normal distribution (p <= 0.01) 1.276562 1.035 -0.8982 1.40625
Bartlett's Test indicates unequal variances (p = 9.48E-03) 33.5688 33.4087

Hypothesis Test (1-tail, 0.05)
Heteroscedastic t Test indicates no significant differences

SHadisdical comparisons wade ta rebevence Sediment CR-22 .

Page 1 ToxCalc v5.0 Reviewed by: GS‘ L



Polychaete Worm Growth and Survival Test-Total Dry Weight

Stan Date:; 08/12/98 Test ID: EVS8442 Sample ID: VARIOUS
End Date: 28/12/98 Lab ID: BCEVS-EVSEnvironment C Sample Type: SEDIMENT1-Marine
Sample Date; Protocol: PSEP 95 Test Species: NA-Neanthes arenaceodentata
Comments:  Anchor Environmental (LLC)-Whatcom Waterway 9/852-01.1(9800688)
Conc-% 1 2 3 4 5
CR-10 46.100 46.700 41600 15.600 64.100
CR-22 56.000 37.300 53.300 58100 53.700
CR-23-W  34.100 54.600 33.200 73.300 45000
D-Control 0.000 50.000 61.900 2.800 44.700
AN-8S-36 45200 44.900 63.100 48.900 58.400
AN-88-37 67.900 33.900 52.000 0.000 48.100
AN-SS-45 64.700 81.300 43.100 53.800 5.300
AN-88-47 52.000 0.300 34.700 25400 50.600
AN-SC-70 35.100 34,900 33.500 65400 51.900
AN-SC-71 60.600 34900 35800 54.800 39.000
AN-SC-72 65.100 46.800 69.800 40.800 14.100
AN-SC-73 34.700 24.500 84.900 24.500 53.200
AN-SC-77 45.900 64.700 21.100 70.600 41.700
AN-SC-78 56.100 35500 20.300 17.600 37.700
AN-SC-80 57.300 47.000 27.100 39.300 52.800
AN-SC-81 24.800 49.900 37.700 22.700 21.000
AN-SC-82 38.200 61.800 35200 45600 59.200
AN-SC-84 28.200 24.600 61.900 32.800 22.200
Transform: Untransformed 1-Tailed
Conc-% Mean SD Mean Min Max CV% N t-Stat  Critical MSD
CR-10 42820 17.472 42,820 15600 64.100 40.803 5
CR-22 51680 8267 51.680 37.300 58.100 15.996 5 -1.025  1.860 138.949
CR-23-W 48040 16.620 48.040 33.200 73.300 34.596 5 -0.484  1.860 216.262
D-Control  31.880 28.530 31.880 0.000 61.800 89.492 5 0.731 1.860 416.254
AN-88-36 52100 8222 52100 44.900 63.100 15.780 5 -1.075  1.860 138.671
AN-SS-37 38.380 23.206 38.380 0.000 57.900 60.464 5 0.342  1.860 313.815
AN-88-45 49.640 28527 49.640 5300 81.300 57.469 5 -0.456  1.860 416.199
AN-SS-47 32,600 21.213 32600 0.300 52.000 65.069 5 0.832  1.860 280.882
AN-SC-70 44.160 14.076 44.160 33.500 65400 31.875 5 -0.134 1.860 187.217
AN-SC-71  45.020 11.854 45.020 34.900 60.600 26.330 5 -0.233  1.860 165.790
AN-SC-72 47.320 22.180 47.320 14.100 69.800 46.873 5 -0.356  1.860 296.495
AN-SC-73 44360 25.514 44.360 24.500 84.900 57.515 5 -0.111 1.860 355.626
AN-SC-77 48.800 19.711 48.800 21.100 70.800 40.392 5 -0.508  1.8680 258.034
AN-SC-78 33.440 15.487 33.440 17.600 56.100 46.314 5 0.898  1.860 202.737
AN-SC-80 44.700 11.922 44.700 27.100 57.300 26.672 5 -0.199  1.860 166.397
AN-SC-81 31.220 12341 31.220 21.000 49.900 39.529 5 1.213  1.860 170.172
AN-SC-82 48.000 12.057 48.000 35200 61.800 25120 5 -0.5646  1.860 167.600
AN-SC-84 33.940 16.133 33.940 22.200 61.900 47.533 5 0.835 1.860 210.328
Auxiliary Tests Statistic Critical Skew Kurt
Kolmogorov D Test indicates normal distribution (p > 0.01) 0.57967 1.035 -0.2044 0.01547
Bartlett's Test indicates equal variances (p = 0.48) 16.66 33.4087

Hypothesis Test (1-tail, 0.05)

Homoscedastic t Test indicates no significant differences

Satisticat comparisons made bo rederence sediment C-10.

Page 1
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Polychaete Worm Growth and Survival Test-Growth Rate

Start Date: 08/12/98 Test ID: EVS8442 Sample ID: VARIOUS
End Date: 28/12/98 Lab ID: BCEVS-EVS Environment C Sample Type: SEDIMENT1-Marine
Sample Date: Protocol: PSEP 95 .. . Test Species: NA-Neanthes arenaceodentata
Comments:  Anchor Environmental (LLC)-Whatcom Waterway 9/852-01.1(9800688)
Conc-% 1 2 3 4 5

CR-10 0.4360 0.4420 0.4950 0.1700 0.6160

CR-22 05350 0.5967 0.6412 0.5560 0.5120

CR-23-W 0.3160 0.6575 0.5283 0.8912 0.5375
D-Control 0.4750 0.5940 0.1150 0.5338
AN-SS-36 0.4270 0.4240 0.7637 0.4640 0.5590
AN-SS-37 0.5540 0.3887 0.4950 0.5762
AN-SS-45 0.6220 0.9912 0.4060 0.5130 0.2400
AN-SS-47 0.6250 0.0000 0.8425 0.3983 0.3967
AN-SC-70 04137 0.3240 0.3938 0.7925 0.4940
AN-SC-71 0.5810 0.4112 0.4225 0.5230 0.4625
AN-SC-72 06260 0.4430 06730 0.3830 0.2100
AN-SC-73 0.4087 0.2813 0.8240 0.2813 0.5070
AN-SC-77 0.5487 06220 05025 0.6810 0.4962
AN-SC-78 0.5360 0.4188 0.9900 0.4150 0.6033
AN-SC-80 0.5480 0.4450 0.4267 0.3680 0.6350
AN-SC-81 0.2850 0.4740 0.6033 05425 0.2375
AN-SC-82 0.4525 0.5930 0.4150 0.4310 0.5670
AN-SC-84 0.4450 0.3850 0.5940 0.3850 0.2525

Transform: Untransformed 1-Tailed

Conc-% Mean SD Mean Min Max CV% N t-Stat Critical MSD

CR-10 0.4318 0.1632 0.4318 0.1700 0.6160 37.804 5

CR-22 05682 0.0514 0.5682 0.5120 0.6412  9.041 5

CR-23-W 05861 0.2103 0.5861 0.3160 0.8912 35.876 5
D-Control  0.4294 0.2152 0.4294 0.1150 0.5940 50.108 4
AN-SS-36 05276 0.1428 0.5276 04240 07637 27.082 5
AN-SS-37 05060 0.0793 0.5060 0.3987 05762 15.671 4 -0.826° 1.895 0.0153
AN-SS-45 0.5544 0.2820 0.5544 0.2400 0.9912 50.853 5 -0.842 1.860 0.0395
AN-SS-47 0.4525 0.3133 0.4525 0.0000 0.8425 69.241 5 -0.131 1.860 0.0464
5
5
5
5
5
5
5
5
5

-1.782  1.880 0.0109
-1.206  1.860 0.0264
0.019  1.885 0.0209
-0.987 1.860 0.0175

AN-SC-70 0.4836 0.1830 0.4836 0.3240 0.7925 37.841 -0.472  1.860 0.0224
AN-SC-71 0.4801 0.0714 0.4801 04112 0.5810 14.872 -0.606 1.860 0.0118
AN-SC-72 0.4670 0.1880 0.4670 0.2100 0.6730 40.260 -0.316  1.860 0.0231
AN-SC-73 0.4604 0.2243 0.4604 0.2813 0.8240 48.712 -0.231 1.860 0.0286
AN-SC-77 05701 0.0798 0.5701 0.4962 0.6810 13.997 -1.702  1.860 0.0123
AN-SC-78 0.5926 0.2361 0.5926 0.4150 0.9900 39.844 -1.253 1.860 0.0306
AN-SC-80 0.4845 0.1063 04845 0.3680 0.6350 21.929 -0.605 .1.860 0.0141
AN-SC-81 0.4285 0.1602 0.4285 0.23756 0.6033 37.398 0.033 1.860 0.0195
AN-SC-82 0.4917 0.0822 0.4917 04150 0.5930 16.720 -0.733  1.860 0.0124

AN-SC-84 04123 0.1236 04123 0.2525 0.5040 29.979 5 0.213 1.860 0.0156
Auxiliary Tests Statistic Critical Skew Kurt
Kolmogorov D Test indicates normal distribution (p > 0.01) 0.86685 1.035 0.32605 0.95295
Bartlett's Test indicates equal variances (p = 0.05) 27.3411 33.4087

Hypothesis Test (1-tail, 0.05)
Homoscedastic t Test indicates no significant differences

SHehisticat Comparisons mad-e Yo relevence sediment CR-10.

Page 1 ToxCalc v5.0 Reviewed by: 9 SbL



Polychaete Worm Growth and Survival Test-Avg Individual Dry Weight

Start Date:  08/12/98 Test ID: EVS8442 Sample ID: VARIOUS
End Date: 28/12/98 Lab ID: BCEVS-EVS Environment C Sample Type: SEDIMENT1-Marine
Sample Date: Protocol: PSEP 95 Test Species: NA-Neanthes arenaceodentata
Comments:  Anchor Environmental (LLC)-Whatcom Waterway 9/852-01.1(9800688)
Conc-% 1 2 3 4 5 (
CR-10 9.220 9.340 10.400 3.900 12820
CR-22 11.200 12433 13.325 11620 10.740
CR-23-W 6.820 13.650 11.067 18.325 11.250
D-Control  10.000 12.380 2.800 11.175
AN-§8-36  9.040 8980 15775 9.780 11.680
AN-88-37 11.680 8475 10.400 12.025
AN-8S-45 12940 20.325 8620 10.760  5.300
AN-S8-47 13.000 0.300 17.350 B.467  8.433
AN-SC-70 8.775 6.980 8.375 16.350 10.380
AN-SC-71 12120 8725 8.950 10.8960 9.750
AN-SC-72 13.020 9.360 13.960 8.160 4.700
AN-SC-73  8.675 6.125 16.980 6.125 10.640
AN-SC-77 11475 12940 10.550 14.120 10.425
AN-SC-78 11220 8.875 20.300 8.800 12.567
AN-SC-80 11.460 9.400 9.033 7.860 13.200
AN-SC-81 6.200 9.980 12567 11.350 5250
AN-SC-82 9550 12.360 8.800 9.120 11.840
AN-SC-84  9.400 8.200 12,380 8200 5550
Transform: Untransformed 1-Talled
Conc-% Mean SD Mean Min Max CV% N t-Stat Critical MSD
CR-10 9136 3.265 9.136 3.900 12.820 35.735 5
CR-22 11.864  1.027 11.864 10.740 13.325 8.660 5 -1.782  1.860  4.357
CR-23-W 12222 4206 12222 6.820 18.325 34.409 5 -1.286  1.860 10.542
D-Control  9.089  4.304 9.088 2800 12.380 47.351 4 0.019  1.895 11.960
AN-88-36 11.051 2.867 11.051 B.980 15775 25.857 5 -0.987  1.860  7.001
AN-SS-37 10.620 1.586 10.620 8.475 12.025 14.933 4 -0.826 1895 6.112
AN-88-45 11.689 5639 11.589 5300 20.325 48.659 5 -0.842  1.860 15.790
AN-88-47 9510 6.339 9510 0.300 17.350 66.653 5 -0.117  1.860 18.907
AN-SC-70 10.172 3660 10.172 6.980 16.350 35.981 5 -0.472 1.860 8.946
AN-SC-71  10.101 1.428 10.101 8725 12120 14.136 5 -0.606 1.860 4.722
AN-SC-72  9.840 3.760 9.840 4700 13.960 38.214 5 -0.316  1.860 9.223
AN-SC-73 9709 4486 9709 6.125 16.980 46.204 5 -0.231 1.860 11.448
AN-SC-77 11.802 1596 11.902 10425 14.120 13.409 5 -1.702 1.860 4.911
AN-SC-78 12352 4,722 12.352 8.800 20.300 38.231 5 -1.2563  1.860 12.258
AN-8C-80 10.191 2125 10.191 7.860 13.200 20.853 5 -0.605 ,1.860 5.644
AN-SC-81 8.069 3.205 9.069 5250 12567 35.336 5 0.033 1.860 7.784
AN-SC-82 10.334 1.644 10334 8800 12360 15.911 5 -0.733 1.860 4.969
AN-SC-84 8746 2472 8,746 5550 12.380 28.265 5 0.213 1.860 6.237
Auxiliary Tests Statistic Critical Skew Kurt
Kolmogorov D Test indicates normal distribution (p > 0.01) 0.87011 1.035 0.313 0.98633
Bartlett's Test indicates equal variances (p = 0.05) 27.5194 33.4087

Hypothesis Test (1-tail, 0.05)

Homoscedastic t Test indicates no significant differences

SHadisticat Com pariSon s made +o re{eremee sedimemt CBR —10
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Polychaete Worm Growth and Survival Test-20 d Survival

Start Date:  08/12/98 Test ID: EVS8442 Sample ID: VARIOUS
End Date: 28/12/98 Lab ID: BCEVS-EVS Environment C Sample Type: SEDIMENT1-Marine
Sample Date: Protocol: PSEP 95 Test Species: NA-Neanthes arenaceodentata
Comments: __ Anchor Environmental (LLC)-Whatcom' Watefway 9/852-01.1(9800688)
Conc-% 1 2 3 4 5
CR-10  1.0000 1.0000 0.8000 0.8000 1.0000
CR-22 1.0000 0.6000 0.8000 1.0000 1.0000
CR-23-W 1.0000 0.8000 0.6000 0.8000 0.8000
D-Control  0.0000 -1.0000 1.0000 0.2000 0.8000
AN-88-36 1.0000 1.0000 0.8000 1.0000 1.0000
AN-88-37 1.0000 0.8000 1.0000 0.0000 0.8000
AN-88-45 1.0000 0.8000 1.0000 1.0000 0.2000
AN-58-47 0.8000 0.2000 0.4000 0.6000 1.0000
AN-SC-70 0.8000 1.0000 0.8000 0.8000 1.0000
AN-SC-71 1.0000 0.8000 0.8000 1.0000 0.8000
AN-SC-72 1.0000 1.0000 1.0000 1.0000 0.6000
AN-SC-73 0.8000 0.8000 1.0000 0.8000 1.0000
AN-SC-77 0.8000 1.0000 0.4000 1.0000 0.8000
AN-SC-78 1.0000 0.8000 0.2000 0.4000 0.6000
AN-SC-80 1.0000 1.0000 0.6000 1.0000 0.8000
AN-SC-81 0.8000 1.0000 0.6000 0.4000 0.8000
AN-SC-82 0.8000 1.0000 0.8000 1.0000 1.0000
AN-SC-84 0.6000 0.6000 1.0000 0.8000 0.8000
Transform: Untransformed - 1-Talled
Conc-% Mean sD Mean Min Max CV% N t-Stat Critical MSD
CR-10 0.8200 0.1095 0.9200 0.8000 1.0000 11.907 5
CR-22 0.8800 0.1789 0.8800 0.6000 1.0000 20.328 5 0426 2132 0.0188
CR-23-W 0.8000 0.1414 0.8000 0.6000 1.0000 17.678 5 1.500 2132 0.0136
D-Control  0.6000 0.4680 0.6000 0.0000 1.0000 78.174 5 1.486 2,132 0.0989
AN-SS-36 0.9600 0.0894 0.9600 0.8000 1.0000 9.317 5 -0.632 2132 0.0085
AN-S8-37 0.7200 0.4147 0.7200 0.0000 1.0000 57.601 5 1.043 2132 0.0785
AN-88-45 0.8000 0.3464 0.8000 0.2000 1.0000 43.301 5 0.739 2132 0.0563
AN-88-47 0.6000 0.3162 0.6000 0.2000 1.0000 52.705 5 2138 2132 0.0478
AN-SC-70 0.8800 0.1095 0.8800 0.8000 1.0000 12.448 5 0.677 2132 0.0102
AN-SC-71 0.8800 0.1035 0.8800 0.8000 1.0000 12.448 5 0.577 2132 0.0102
AN-SC-72 0.9200 0.1789 0.9200 0.6000 1.0000 19.444 5 0.000 2132 0.0188
AN-SC-73 0.8800 0.1095 0.8800 0.8000 1.0000 12.448 5 0.677 2132 0.0102
AN-SC-77 0.8000 0.2449 0.8000 0.4000 1.0000 30.619 5 1.000 2.132 0.0307
*AN-SC-78 0.6000 0.3162 0.6000 0.2000 1.0000 52.705 5 2138 2132 0.0478
AN-SC-80 0.8800 0.1789 0.8800 0.6000 1.0000 20.328 5 0.426 2132 0.0188
AN-8C-81 0.7200 0.2280 0.7200 0.4000 1.0000 31.672 5 1.768 2132 0.0273
AN-SC-82 0.9200 0.1085 0.9200 0.8000 1.0000 11.907 5 0.000 2132 0.0102
AN-SC-84 0.7600 0.1673 0.7600 0.6000 1.0000 22.017 5 1.789 2132 0.0171
Auxiliary Tests Statistic Critical Skew Kurt
‘Kolmogorov D Test indicates non-normal distribution (p <= 0.01) 1.27552 1.035 -0.8982 1.40625
Bartlett's Test indicates unequal variances (p = 9.48E-03) 33,5888 33.4087

Hypothesis Test (1-tail, 0.05) -

Heteroscedastic t Test indicates significant differences

SHatisticet CoMpqru‘SDvmi Made 1o refevence sediment CR-10.
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Polychaete Worm Growth and Survival Test-Total Dry Weight

Start Date: 12/8/98 Test ID: EVS8442 Sample ID: VARIOUS
End Date: 12/28/98 Lab ID: BCEVS-EVS Environment C Sample Type: SEDIMENT1-Marine
Sample Date: Protocol: PSEP 95 Test Species: NA-Neanthes arenaceodentata
Comments:  Anchor Environmental (LLC)-Whatcom Waterway
Conc-% 1 2 3 4 5
D-Control 0.000 50.000 61.900 2.800 44.700
CR-10 46100 46.700 41.600 15.600 64.100
CR-22 56.000 37.300 53.300 58100 53.700
CR-23-W 34100 54.600 33200 73.300 45.000
AN-8S-36 45200 44.900 63.100 48.900 58.400
AN-88-37 57.900 33.900 52.000 0.000 48.100
AN-S8-45 64.700 81.300 43.100 53.800 5.300
AN-88-47 52.000 0.300 34.700 25.400 50.600
AN-SC-70 35.100 34.900 33.500 65.400 51.800
AN-SC-71  60.600 34.900 35.800 54.800 39.000
AN-SC-72  65.100 46.800 69.800 40.800 14.100
AN-SC-73 34.700 24.500 84.900 24.500 53.200
AN-SC-77 45900 64.700 21.100 70.600 41.700
AN-SC-78 56.100 35.500 20.300 17.600 37.700
AN-8C-80 57.300 47.000 27.100 39.300 52.800
AN-SC-81 24.800 49.900 37.700 22.700 21.000
AN-SC-82 38.200 61.800 35200 45.600 59.200
AN-SC-84 28.200 24,600 61.900 32.800 22.200
Transform: Untransformed 1-Tailed
Conc-% Mean sD Mean Min Max CV% N t-Stat Critical MSD
D-Control  31.880 28.530 31.880 0.000 61.900 80.492 5
CR-10 42,820 17.472 42.820 15600 64.100 40.803 5 -0.731 1.860 416.254
CR-22 651680 8267 51.680 37.300 58.100 15.996 5 -1.491 1.860 328.139
CR-23-W  48.040 16.620 48.040 33.200 73.300 34.596 5 -1.094 1.860 405.452
AN-88-36 52,100 8222 52.100 44.900 63.100 15.780 5 -1.523 1.860 327.861
AN-88-37 38.380 23.206 38.380 0.000 57.900 60.464 5 -0.395 1.860 503.006
AN-88-45 49.640 28.527 49.640 5300 81.300 57.469 5 -0.984 1.860 605.389
AN-S8-47 32600 21.213 32600 0.300 52.000 65.069 5 -0.045 1.860 470.072
AN-8C-70 44.160 14.076 44.160 33.500 65.400 31.875 5 -0.863  1.860 376.408
AN-SC-71 45020 11.854 45.020 34.900 60.600 26.330 5 -0.951 1.860 354.980
AN-SC-72 47.320 22180 47.320 14.100 69.800 46.873 5 -0.956  1.860 485.686
AN-SC-73 44.360 25514 44.360 24.500 84.900 57.515 5 -0.729  1.860 544.816
AN-SC-77 48.800 19.711 48.800 21.100 70.600 40.392 5 -1.091 1.860 447.224
AN-SC-78 33.440 15487 33.440 17.600 56.100 46.314 5 -0.107 1.860 391.928
AN-SC-80 44.700 11.922 44.700 27.100 57.300 26.672 5 -0.927  .1.860 355.587
AN-SC-81 31220 12.341 31.220 21.000 49.900 39.529 5 0.047  1.860 359.363
AN-SC-82 48.000 12.057 48.000 35200 61.800 25.120 5 -1.164 1.860 356.790
AN-SC-84 33.940 16.133 33.940 22200 61.900 47.533 5 -0.141 1.860 399.518
Auxiliary Tests ) Statistic Critical Skew Kurt
Kolmogorov D Test indicates normal distribution (p > 0.01) 0.57967 1.035 -0.2044 0.01547
Bartlett's Test indicates equal variances (p = 0.48) 16.66 33.4087
Hypothesis Test (1-tail, 0.05)
Homoscedastic t Test indicates no significant differences
SHadisticat compdrisors Mad< 4o hegative condrod (D‘CL‘Y\‘{(O()
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Polychaete Worm Growth and Survival Test-Growth Rate

Start Date: 12/8/98 Test ID: EVS8442 Sample ID: VARIOUS
End Date: 12/28/98 Lab ID: BCEVS-EVS Environment C Sample Type: SEDIMENT1-Marine
Sample Date: Protocol: PSEP 95 Test Species: NA-Neanthes arenaceodentata
Comments:  Anchor Environmental (LLC)-Whatcom Waterway
Conc-% 1 2 3 4 5
D-Control  0.4750 0.5940 0.1150 0.5338
CR-10 0.4360 0.4420 0.4950 0.1700 0.6160
CR-22 05350 0.5967 0.6412 05560 0.5120
CR-23-W 0.3160 06575 0.5283 0.8912 0.5375
AN-SS-36 04270 0.4240 0.7637 0.4640 0.5590
AN-SS-37 0.5540 0.3987 0.4950 0.5762
AN-SS-45 0.6220 0.9912 0.4060 0.5130 0.2400
AN-SS-47 0.6250 0.0000 0.8425 0.3983 0.3967
AN-SC-70 0.4137 0.3240 0.3938 0.7925 0.4940
AN-SC-71 05810 0.4112 0.4225 0.5230 0.4625
AN-SC-72 06260 0.4430 0.6730 0.3830 0.2100
AN-SC-73 0.4087 0.2813 0.8240 0.2813 0.5070
AN-SC-77 0.5487 0.6220 0.5025 0.6810 0.4962
AN-SC-78 0.5360 0.4188 0.9900 0.4150 0.6033
AN-SC-80 0.5480 0.4450 0.4267 0.3680 0.6350
AN-SC-81 0.2850 0.4740 0.6033 0.5425 0.2375
AN-SC-82 0.4525 0.5930 0.4150 0.4310 0.5670
. AN-SC-84 0.4450 0.3850 0.5940 0.3850 0.2525
Transform: Untransformed 1-Tailed
Conc-% Mean SD Mean Min Max CV% N t-Stat Critical MSD
D-Control 0.4294 0.2152 0.4294 0.1150 0.5940 50.108 4
CR-10 0.4318 0.1632 0.4318 0.1700 0.6160 37.804 5 -0.019 1.885 0.0299
CR-22 05682 0.0514 05682 0.5120 06412 9.041 5 -1.415 1.895 0.0182
CR-23-W 0.5861 0.2103 0.5861 0.3160 0.8912 35.876 5 -1.100 1.895 0.0385
AN-SS-36 05276 0.1429 0.5276 0.4240 0.7637 27.082 5 -0.824 1.895 0.0269
AN-SS-37 05060 0.0793 05060 0.3987 0.5762 15671 4 -0.668  1.943 0.0255
AN-SS45 05544 0.2820 0.5544 0.2400 0.9912 50.853 5 -0.728  1.895 0.0556
\N-SS-47 0.4525 0.3133 0.4525 0.0000 0.8425 69.241 5 -0.125  1.895 0.0647
AN-SC-70 0.4836 0.1830 0.4836 0.3240 0.7925 37.841 5 -0.409 1.895 0.0332
AN-SC-71 0.4801 0.0714 0.4801 0.4112 05810 14.872 5 -0.600 1.895 0.0194
AN-SC-72 0.4670 0.1880 0.4670 0.2100 0.6730 40.260 5 -0.280 1.895 0.0341
AN-SC-73 0.4604 0.2243 0.4604 0.2813 08240 48.712 5 -0.210  1.895 0.0414
AN-SC-77 0.5701 0.0798 0.5701 0.4962 0.6810 13.997 8 -1.368  1.895 0.0200
AN-SC-78 05926 0.2361 0.5926 0.4150 0.9900 39.844 5 -1.070  1.895 0.0441
AN-SC-80 0.4845 0.1063 0.4845 0.3680 0.6350 21.929 5 -0.506 .1.895 0.0224
AN-SC-81 0.4285 0.1602 0.4285 02375 06033 37.398 5 0.008 1.885 0.0294
AN-SC-82 0.4917 0.0822 0.4917 04150 05930 16.720 5 -0.603 1.805 0.0202
AN-SC-84 0.4123 0.1236 04123 02525 0.5940 29.979 5 0.151 1.895 0.0244
Auxiliary Tests Statistic Critical Skew  Kurt
Kolmogorov D Test indicates normal distribution (p > 0.01) 0.86685 1.036 0.32605 0.95295
Barilett's Test indicates equal variances (p = 0.05) 27.3411 33.4087

Hypothesis Test (1-tall, 0.05)

Homoscedastic t Test indicates no significant differences

CHatisdicat comparisons mace {0 m’ga‘h'w- Controt (D-conlrot)
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Polychaete Worm Growth and Survival Test-Avg Individual Dry Weight

Stant Cate: 12/8/98 Test ID: EVSB442 Sample ID: VARIOUS
End Date: 12/28/98 Lab ID: BCEVS-EVSEnvifonment C Sample Type: SEDIMENT1-Marine
Sample Date: Protocol: PSEP 95 Test Species: NA-Neanthes arenaceodentata
Comments: _ Anchor Environmental (LLC)-Whatcom Waterway
Conc-% 1 2 3 4 5
D-Control  10.000 12.380 2.800 11.175
CR-10 9.220 9.340 10.400 3.900 12820
CR-22 11200 12433 13.325 11.620 10.740
CR-23-W  6.820 13.650 11.067 18325 11.250
AN-8S-36  9.040 8980 15775 9.780 11.680
AN-88-37 11.580  8.475 10.400 12.025
AN-S§8-45 12,940 20.325 8620 10.760  5.300
AN-S§-47 13.000 0.300 17.350 8.467 8.433
AN-SC-70 8775 6.980 8375 16.350 10.380
AN-SC-71 12120 8725 8950 10.960 9.750
AN-SC-72 13.020 9.360 13.960 8.160 4.700
AN-SC-73 8675 6.125 16980 6.125 10.640
AN-SC-77 11475 12.940 10.550 14.120 10.425
AN-SC-78 11.220 8875 20,300 8.800 12.567
AN-SC-80 11460 9.400 9.033 7.860 13.200
AN-SC-81 6200 9.980 12.567 11.350 5.250
AN-SC-82  9.550 12360 8.800 9.120 11.840
AN-SC-84  9.400 8.200 12.380 8200 5.550
Transform: Untransformed 1-Tailed
Conc-% Mean SD Mean Min Max CV% N t-Stat Critical MSD
D-Control  9.089  4.304 9.089 2800 12.380 47.351 4
CR-10 9.136 3265 9.136 3.900 12.820 35.735 5 -0.019  1.895 11.960
CR-22 11.864 1.027 11.864 10.740 13.325 8.660 5 -1.415  1.895 7.282
CR-23-W 12222 4206 12222 6.820 18.325 34.409 5 -1.100  1.895 15.384
AN-S8-36  11.051 2.857 11.051 8.980 15.775 25.857 5 -0.824 1,885 10.745
AN-SS-37 10.620 1.586 10.620 8475 12.025 14.933 4 -0.668  1.943 10.219
AN-85-45 11.589 5639 11.589 56.300 20.325 48.659 5 -0.729  1.885 22.259
AN-SS-47 95610 6.339 9510 0.300 17.350 66.653 5 -0.113  1.895 26.342
AN-SC-70 10.172 3660 10.172 6.980 16.350 35.981 5 -0.409  1.895 13.293
AN-8C-71  10.101 1.428 10.101 8725 12120 14.136 5 -0.500 1.895  7.761
AN-SC-72  9.840 3760 9.840 4.700 13.960 38.214 5 -0.280 1.895 13.656
AN-SC-73  9.709 4486 9709 6.125 16.980 46.204 5 -0.210  1.895 16.571
AN-SC-77 11.802  1.596 11.902 10.425 14.120 13.409 5 -1.368 1.895  8.008
AN-SC-78 12,352 4722 12352 8.800 20.300 38.231 5 -1.070  1.885 17.632
AN-SC-80 10.191 2125 10.191 7.860 13.200 20.853 5 -0.506 ,1.895 8.967
AN-SC-81 9.069 3205 9069 5250 12567 35.336 5 0.008 1.895 11.771
AN-SC-82 10.334  1.644 10.334 8800 12.360 15.911 5 -0.603  1.895 8.084
AN-SC-84 8746 2472 8746 5550 12.380 28.265 5 0.151 1.885 9.744
Auxiliary Tests , Statistic Critical Skew  Kurt
Kolmogorov D Test indicates normal distribution (p > 0.01) 0.87011 1.035 0.313 0.98633
Bartlett's Test indicates equal variances (p = 0.05) 27.5194 33.4087

Hypothesis Test (1-tail, 0.05)

Homoscedastic t Test indicates no significant differences

Statistical comparisons made +o negative condrol (D-condrol)
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Polychaete Worm Growth and Suryival Test-20 d Survival

Start Date: 12/8/98 Test ID: EVS8442 Sample ID: VARIOUS
End Date: 12/28/98 Lab ID: BCEVS-EVS Environment C Sample Type: SEDIMENT1-Marine
Sample Date: Protocol: PSEP 95 Test Species: NA-Neanthes arenaceodentata
Comments:  Anchor Environmental (LLC)-Whatcom Waterway
Conc-% 1 2 3 4 5
D-Control  0.0000 1.0000 1.0000 0.2000 0.8000
CR-10 1.0000 1.0000 0.8000 0.8000 1.0000
CR-22 1.0000 0.6000 0.8000 1.0000 1.0000
CR-23-W 1.0000 0.8000 0.6000 0.8000 0.8000
AN-SS-36 1.0000 1.0000 0.8000 1.0000 1.0000
AN-SS-37 1.0000 0.8000 1.0000 0.0000 0.8000
AN-SS-45 1.0000 0.8000 1.0000 1.0000 0.2000
AN-8S-47 0.8000 0.2000 0.4000 0.6000 1.0000
AN-SC-70 0.8000 1.0000 0.8000 0.8000 1.0000
AN-SC-71 1.0000 0.8000 0.8000 1.0000 0.8000
AN-SC-72 1.0000 1.0000 1.0000 1.0000 0.6000
AN-SC-73 0.8000 0.8000 1.0000 0.8000 1.0000
AN-SC-77 0.8000 1.0000 0.4000 1.0000 0.8000
AN-SC-78 1.0000 0.8000 0.2000 0.4000 0.6000
AN-SC-80 1.0000 1.0000 0.6000 1.0000 0.8000
AN-SC-81 0.8000 1.0000 0.6000 0.4000 0.8000
AN-SC-82 0.8000 1.0000 0.8000 1.0000 1.0000
AN-SC-84 0.6000 0.6000 1.0000 0.8000 0.8000
Transform: Untransformed 1-Tailed
Conc-% Mean SD Mean Min Max CV% N t-Stat  Critical MSD
D-Control 0.6000 0.4690 0.6000 0.0000 1.0000 78.174 5
CR-10 0.9200 0.1095 0.9200 0.8000 1.0000 11.807 5 -1.486 2132 0.0889
CR-22 0.8800 0.1789 0.8800 0.6000 1.0000 20.328 5 -1.247 2132 0.1074
CR-23-W 0.8000 0.1414 0.8000 0.6000 1.0000 17.678 5 -0.913 2132 0.1023
AN-S$S-36  0.9600 0.0884 0.9600 0.8000 1.0000 9.317 5 -1.686 2132 0.0972
AN-SS-37 0.7200 0.4147 0.7200 0.0000 1.0000 57.601 5 -0.429 2132 0.1671
AN-8S-45 0.8000 0.3464 0.8000 0.2000 1.0000 43.301 5 -0.767 2132 0.1450
AN-88-47 0.6000 0.3162 0.6000 0.2000 1.0000 52.705 5 0.000 2132 0.1364
AN-SC-70 0.8800 0.1085 0.8800 0.8000 1.0000 12.448 5 -1,300 2132 0.0989
AN-SC-71 0.8800 0.1095 0.8800 0.8000 1.0000 12.448 5 -1.300 2132 0.0989
AN-SC-72 0.9200 0.1789 0.9200 0.6000 1.0000 19.444 5 -1.425 2132 0.1074
AN-SC-73 0.8800 0.1095 0.8800 0.8000 1.0000 12.448 5 -1.300 2132 0.0989
AN-SC-77 0.8000 0.2449 0.8000 0.4000 1.0000 30.619 5 -0.845. 2132 0.1194
AN-SC-78 -0.6000 0.3162 06000 0.2000 1.0000 52.705 5 0.000 2132 0.1364
AN-SC-80 0.8800 0.1789 0.8800 0.6000 1.0000 20.328 5 -1.247 2132 0.1074
AN-SC-81 0.7200 0.2280 0.7200 0.4000 1.0000 31.672 5 -0.514 2132 0.1160
AN-SC-82 0.9200 0.1095 0.9200 0.8000 1.0000 11.907 5 -1.486 2132 0.0989
AN-SC-84 0.7600 0.1673 0.7600 0.6000 1.0000 22.017 5 -0.748 2132 0.1057
Auxiliary Tests Statistic Critical Skew Kurt
Kolmogorov D Test indicates non-normal distribution (p <= 0.01) 1.27552 1.035 -0.8982 1.40625
Bartlett's Test indicates unequal variances (p = 9.48E-03) 33.5888 33.4087

Hypothesis Test (1-tail, 0.05)

Heteroscedastic t Test indicates no significant differences

Siadisdicat cemparisons made fo0 hegadive control (D-control)
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| Test: PW-Polychaete Worm Growth and Survival Test Test ID: EVS8442 )

Species: NA-Neanthes arenaceodentata Protocol: PSEP 95

Sample ID' VARIOUS Sample Type: SEDIMENT1-Marine

Start Date: 08/12/98 End Date: 28/12/98 Lab ID: BCEVS-EVS Environment Consultants
53| 3 AN-SC-72 5 5 5 0.5 1282.4 1352.2
54 4 AN-SC-72 5 5 5 0.5 1292.8 1333.6
55| 5 AN-SC-72 5 3 3 0.5 1280.8 1294.9
56 | 1 AN-SC-73 5 4 4 0.5 1294.4 1329.1
57 | 2 AN-SC-73 5 4 4 0.5 1293.8 1318.3
58 | 3 AN-SC-73 5 5 5 0.5 1291.4 1376.3
59 | 4 AN-SC-73 5 4 4 0.5 1282 4 1316.9
60 | 5 AN-SC-73 5 5 5 0.5 1291.8 1345.0
61 1 AN-SC-77 5 4 4 0.5 1290.2 1336.1
62 | 2 AN-SC-77 5 5 5 0.5 1283.7 1358.4
63| 3 AN-SC-77 5 2 2 0.5 1284.3 1305.4
64 | 4 AN-SC-77 5 5 5 0.5 1282.8 1353.4
65| 5 AN-SC-77 5 4 4 0.5 1290.9 1332.6
66 | 1 AN-SC-78 5 5 5 0.5 1296.7 1352.8
67 | 2 AN-SC-78 5 4 4 0.5 1277.6 1313.1
68 | 3 AN-SC-78 5 1 1 0.5 1285.3 1305.6
69 | 4 AN-SC-78 5 2 2 0.5 1296.1 1313.7
70| 5 AN-SC-78 5 3 3 0.5 1300.0 1337.7
71 1 AN-SC-80 5 5 5 0.5 1280.9 1348.2
72| 2 AN-SC-80 5 5 5 0.5 1294.4 1341.4
73| 3 AN-SC-80 5 3 3 0.5 1285.2 1312.3
74| 4 AN-SC-80 5 5 5 0.5 1283.8 1323.1
75| 5 AN-SC-80 5 4 4 0.5 1294.8 1347.6
76 | 1 AN-SC-81 5 4 4 0.5 1293.8 1318.6
771 2 AN-SC-81 5 5 5 0.5 1272.5 1322.4
78| 3 AN-SC-81 b 3 3 0.5 1293.4 1331.1
79 | 4 AN-SC-81 5 2 2 0.5 1285.5 1308.2
80| 5 AN-SC-81 5 4 4 0.5 1286.5 1307.5
81 1 AN-SC-82 5 4 4 0.5 1289.8 1328.0
82| 2 AN-SC-82 5 5 ] 0.5 1300.7 1362.5
83| 3 AN-SC-82 5 4 4 0.5 1301.6 1336.8
84 | 4 AN-SC-82 5 5 5 0.5 1297.5 1343.1
85| 5 AN-SC-82 5 5 5 0.5] 1293.0 1352.2
86 | 1 AN-SC-84 5 3 3 0.5 - 1290.5 1318.7
87 | 2 AN-SC-84 5 3 3 0.5 1293.7 1318.3
88 | 3 AN-SC-84 5 5 5 0.5 1297.3 1359.2
89 | 4 AN-SC-84 5 4 4 0.5 1276.6 1309.4
90 | 5 AN-SC-84 5 4 4 0.5 1290.4 1312.6

Comments: Anchor Environmental (LLC)-Whatcom Waterway 9/852-01.1(9800688)
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rest PW-Polychaete Worm Grovdh and Survival Test Test ID EVS8442
Species: NA-Neanthes arenaceodentata Protocol: PSEP 95
Sample ID VARIOUS Sample Type: SEDIMENT1-Marine
Start Date. 08/12/98 End Date: 28/12/98 Lab ID: BCEVS-EVS Environment Consultants
Survival | Survival | # of Worms | Initial Worm Wt | Pan Weight | Pan + Worm:s |
Pos| ID |Rep Group Start Day 20 Weighed (mg/worm) (mq) (mg)
1 1 D-Control 5 0 0 0.5 1271.2 12712
2 2 D-Control 5 5 5 0.5 1273.4 1323.4
3 3 D-Control 5 5 5 0.5 12826 1344 5
4 4 D-Control 5 1 1 0.5 1265.2 1268.0
5 b D-Control 5 4 4 0.5 1286.0 1330.7
6 1 CR-10 5 5 5 0.5 1264.5 1310.6
7 2 CR-10 5 5 5 0.5 1309.9 1356.6
8 3 CR-10 5 4 4 0.5 1269.5 1311.1
9 4 CR-10 5 4 4 0.5 1270.3 1285.9
10 5 CR-10 5 5 5 0.5 1303.2 1367.3
11 1 CR-22 5 5 5 0.5 1258.9 1314.9
12 | 2 CR-22 5 3 3 0.5 1260.1 1297.4
13 3 CR-22 5 4 4 0.5 1281.2 1334.5
14 | 4 CR-22 5 5 5 0.5 1281.6 1339.7
15 5 CR-22 5 5 5 0.5 1268.8 1322.5
16 1 CR-23-W 5 5 5 0.5 1280.2 1324.3
17 | 2 CR-23-W 5 4 4 0.5 1277.7 1332.3
18 3 CR-23-W 5 3 3 0.5 1272.9 1306.1
19 | 4 CR-23-W 5 4 4 0.5 1302.8 1376.1
201 5 CR-23-W 5 4 4 0.5 1279.8 1324.8
21 1 AN-SS-36 5 5 5 0.5 1289.8 1335.0
22| 2 AN-SS8-36 5 5 5 0.5 1260.3 1305.2
23| 3 AN-5S-36 5 4 4 0.5 1259.0 1322.1
24 4 AN-88-36 5 5 5 0.5 1278.9 1327.8
25 5 AN-8S-36 5 5 5 0.5 1267.5 1325.9
26 1 AN-58-37 5 5 5 0.5 1268.3 1326.2
27 2 AN-88-37 5 4 4 0.5 1276.9 1310.8
28 3 AN-S8-37 5 5 5 0.5 1283.8 1335.8
29| 4 AN-SS8-37 5 0 0 0.5 1281.6 1281.6
30 5 AN-S8-37 5 4 4 0.5 1288.5 1336.6
31 1 AN-S8-45 5 5 5 0.5 1262.2 1356.9
32 | 2 AN-SS-45 5 4 4 0.5 1283.0 1364.3
33 3 AN-S8-45 5 5 5 0.5 1298.4 1341.5
34 4 AN-SS-45 5 5 5 0.5 1284.4 1338.2
35 5 AN-S8-45 5 1 1 0.5 1292.5 1297.8
36 1 AN-SS-47 5 4 4 0.5 1283.7 1335.7
37 2 AN-SS-47 5 1 1 0.5 1294.0 1294.3
38 3 AN-88-47 5 2 2 0.5 1300.6f 13356.3
39 4 AN-SS8-47 5 3 3 0.5 1296.4 1321.8
40 5 AN-S5-47 6 6 6 0.5 1284.0 1334.6
41 1 AN-SC-70 5 4 4 0.5 1292.9 1328.0
42 | 2 AN-SC-70 5 5 5 0.5 1287.6 1322.5
43 3 AN-SC-70 5 4 4 0.5 1284.3 1317.8
44 | 4 AN-SC-70 5 4 4 0.5 1282.5 1347.9
45 5 AN-SC-70 5 5 5 0.5 1297.8 1349.7
46 1 AN.SC-71 5 5 5 0.5 1282.0 1342.6
47 2 AN-SC-71 5 4 4 0.5 1276.9 1311.8
48 3 AN-SC-71 5 4 4 0.5 12721 1307.9
49 | 4 AN-SC-71 5 5 5 0.5 1269.1 1323.9
50 5 AN-SC-71 5 4 4 0.5 1293.9 1332.9
51 1 AN-SC-72 5 5 5 0.5 1284.9 1350.0
52 2 AN-S8C-72 5 5 5 0.5 1293.8 1340.6
Page 1 ToxCalc 5.0 Reviewed by: {3 S}/
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EVS CONSULTANTS
LARVAL DEVELOPMENT TOXICITY TEST - FINAL WATER QUALITY

CUant __Mblocpte fv"}‘;["‘,"'f'f Test Species /_,.fu-l. .9_/,:;.., mai, o o __

-+ ProjectNo. _7/752-0.| ; Test Initiation Date/Time _#rreaey 20 1055 Mty
EVS Work Order No. __-97°42=-04—F 219537 Test Termination Date _A:resz. 2 27 177
Logbook _- L} |V Pages _j15 141 Test Duration __“#//.

Conc/Rep Temperature pH Salinity Dissolved
' 1. 9 t Oxygen (mg/L)
/X i1.c 1¢ W A0 %e 59
B o0 19 20 .o
C Lo K 20 b. |
" py .0 0.7 o | 52
= X fL A0 5 b
BoAN-35-27 A k.o - 18 3 55
| B lbo | 1% e 53
C 1.0 14 5 4.
1™ V.0 14 3 - b.o
- 1.0 9.5 A 53
AN-55-4S A (6o L 3 | 5k
' = o 79 29 5%
¢ . o . Y. 0 24 1" v
> e P R 29, 55
[= . ¢ ' iR A5 |
Lephs T, o T o | T /ﬂ}lw/d%/
WQ Instruments Used: Temp. (alibided  pH__T-A-20 Salinity % ~C~22- - M i
rd (MY
Comments
T “etUpBy Sex Data Verified By /. :///‘fﬁa Date Verifiedo 20 /7 ¢

Forms\Lab\Datashis Y arva \FINALWQ WPD February 21, 1997
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SAMPLE ID %NORMAL %SURVIVAL  %SURVIVAL/NORMAL
MEAN£SD MEAN£SD MEANSD
MEATI L1y TR SCAESY 99156 QgL
Ce- 10 92.94 4.0 st 8.9° .b Fo.01 7.5
Ck-22- 97.4£ 20 2041 bi|" ¢8.64 57
et zan” 7697 5.9 Flot 5.6 ¢77 126"
-5 - B Qz. 43427 AR A so.3t #9441
Av-ss- 337 95,24 141 651222 6347 50"
duy - ss- 45 789272844 | guar | 12 10.6°0
Aw-ss-47 61297 | spuzsot™ | ssp 3.9t
AW-Sc - Fp 977210 s 4.7 F. 1z %-ﬁ;’
|pw=sc-71 Yoz 2.2%1 Fsok m.ct L7.324. 0%
Arl -5 - F2 ' 97.0£0.8 F0t 5% srsrsi*
AV-sc —-3;3 D60 112 : .?0.'8;’ g.0¥ 680t 3.6
W -sc—FF ¢s.010.9 * 27 £ 52X Fs22 2.9%
AN -5C-F8 Pot gt | pyzew® ssoz 1Y
A -s¢ -390 S 9t 60y St ga¥ #2934
-5t~ 8| 3?.3-;/.(;‘“ : .?o.rz"s.f* .32 200t
AN -se— 872 502 1155 ge et v | strdnst
An-sc.- g% 97,14 1.0 shoz 2.5 | 757420t

H - AT sumFraN] DIFFEREnLE B SAMPLE AN Neya7irE Commies:..

Do peoncates SWMTCAWT prreecpce . Berwesn” SMILE anp KEFERENCE SoomienT CR=10 .

§ MAATES SHMIFrowT  Digstencs Sawetn SRS puy KEroREV s ST (CRo-2.2

o . INDIATES SUMTCNIT  Dirferenty Beyuecs” SMAE
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EVS CONSULTANTS
LARVAL DEVELOPMENT SEDIMENT TOXICITY TEST DATA SUMMARY

Client ___astivtont WA i g EVS Analysts _ 5 Obr- BeM CNO gh Giytd P
EVS Project No. ___ ¢ IR ! Test Type/Duration <0k Pivrovis Lacufi:
EVS Work Order No. __ 2720877, Test Initiation Date (Day 0) Aawistnere 2571 20
SAMPLE TEST SPECIES INFORMATION
Identification __ YAriv/s _ Organism Afigdii) allopuzinsc i)y
Amount Received L i Source _forshe v Foia T e,
Date Collected ‘{](‘ lossar Z9 - 29, 1215 Date Received A/ar:mur' 2< F0f
Date Received __ (rzpper 25 30, /977 _ Reference Toxicant SnS
Current Reference Toxicant Result aossas. - Kot /w27 L.

TEST CONDITIONS (EC50 and 95% CL) B33z v 2.4 )k anc: 3.2 30043 3)peerje <0¢
Temperature Range (°C) 1S0-14.0 Reference Toxicant Warning Limits (mean+2SD)
pH Range 4. F-8-4 5-?”-[01}1/{ spg v TAHL L presf D &
Dissolved Oxygen Range (mg/L) _ 4.1-8.0
Salinity Range (ppt) 291 DILUTION AND CONTROL MEDIUM
Photoperiod (L:D h) 14410 Water Type Taxwa: ) Ly ~TeR ). szor SAvARE
Ammonia Type and Ranges (mg/L N) _areeeymwt- Temperature (°C) /50

Start (O h) <00z— 0.5% End _g.04- 094 pH ' 50
Sulphide Type and Ranges (mg/L S) _dvezcdimn Dissolved Oxygen (mg/L) _5-©

Start (Oh) 4002~ <005 End__20.02- Salisity (opiy___ 29 i
Other —7 [uir A Z'//ﬁu;/a‘;)ﬁyﬂf/ii P EAT .-m‘»—;g.:,}/.wmﬁ. Other ;d}i:tfow,(fmfvi— W)t .03

y SYeL P /ﬁy-/l: o). -0+
Sample ID Mean + SD
% Normal Larvae % Surviving Larvae % Normal/Surviving
Larvae
Fs . B0 ArTdAc el
£esils g .
|
4 ) D ]

Data Verified By f - 9/ ’// 1 Diaté Verified \EL FHE

Forma\Lab\Dutws e\ Lamw\SED-SUMM WTD May 27, 1998






APPENDIX E

Raw Data for the 48-h Mytilus galloprovincialis
Sediment Toxicity Test

9/852-01.1
WO 9800686, 9800687, 9800688, 9800689
January 1999 ;
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METHODOLOGY File No. K2528

— -

Outlines of the methodologies utilized for the analysis of the samples submitted
are as follows:

Conventional Parameters in Water

These analyses are carried out in accordance with procedures described in
"Methods for Chemical Analysis of Water and Wastes" (USEPA), "Manual for
the Chemical Analysis of Water, Wastewaters, Sediments and Biological
Tissues" (BCMOE), and/or "Standard Methods for the Examination of Water
and Wastewater" (APHA). Further details are available on request.

End of Report

Page 4
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RESULTS OF ANALYSIS - Water— - File No. K2528
Ammonia Sulphide
Nitrogen S
N
ANSC 71 7.76 <0.02
1998 Dec 28
ANSC 77 5.38 <0.05
1998 Dec 28
ANSS 47 6.04 <0.05
1998 Dec 28
ANSC 73 5.37 <0.05
1998 Dec 28
ANSC 80 5.56 <0.05
1998 Dec 28
ANSS 37 0.99 0.02
1998 Dec 28 :
ANSS 36 5.58 0.03
1998 Dec 28 :
ANSS 45 4.85 0.09
1998 Dec 28
Control 8.63 0.06
1998 Dec 28
ANSC 78 4,75 <0.02
1998 Dec 28
CR 22 4,40 <0.02
1998 Dec 28
ANSC 72 7.39 <0.02
1998 Dec 28 .
ANSC 82 7.60 <0.02
1998 Dec 28 : .
ANSC 70 2.26 0.03
*1998 Dec 28
ANSC 81 7.94 <0.02
1998 Dec 28
CR 10 2.75 0.6
1998 Dec 28

Remarks regarding the analyses appear at the beginning of this report.
Results are expressed as milligrams per litre except where noted.

< = Less than the detection limit indicated.

These samples are identified as Day 20, Neanthes, interstitial Ammonia and
overlying Sulphide.

Page 2
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RESULTS OF ANALYSIS - Water File No. K2528
Ammonia Sulphide
Nitrogen S
N
CR 23W 9.68 0.02
1998 Dec 28
ANSC 84 6.23 0.02
1998 Dec 28

Remarks regarding the analyses appear at the beginning of this report.
Results are expressed as milligrams per litre except where noted.

= Less than the detection limit indicated.
These samples are Identified as Day 20, Neanthes, interstitial Ammonia and

overlying Sulphide.

Page 3
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REMARKS File No. K2528

The detection limit for Sulphide has been increased for some of the samples
reported in the following data tables due to turbidity in the samples.

Page 1



Appendix 1 - QUALITY CONTROL - Replicates File No. K2404
Vater CR-22 CR-22
98 i2 18 QCH#
143325
Nutrients |
10.0 10.1 5

Ammonia Nitrogen

A

Results are expressed as milligrams per litre.
Results are for Day 10, Neanthes, interstitial water.
< = Less than the detection limit indicated.

Page 7
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RESULTS OF ANALYSIS - Water File No. K2404

CR-22 CR-23W AN-SC-82 AN-SC-72

98 12 18 98 12 18 9812 18 98 12 18

Nutrients
Ammonia Nitrogen N 10.0 11.7 4.15 5.25

Results are expressed as milligrams per litre.
Results are for Day 10, Neanthes, interstitial water.
< = Less than the detection limit indicated.

Page 5
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RESULTS OF ANALYSIS - Water~ . File No. K2404
CR-10
98 12 18
Nutrients
Ammonia Nitrogen . N . 5.80

Results are expressed as milligrams per litre.
Results are for Day 10, Neanthes, interstitial water.
< = Less than the detection limit indicated.

Page 4
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RESULTS OF ANALYSIS - Water File No. K2404

AN-SC-80 AN-SC-81 AN-SC-84

981218 981218 981218

Nutrients ;
Ammonia Nitrogen N 5.87 . 4,01 4.88
Results are expressed as millf s per litre,

Results are for Day 10, Neanthes, interstitial water.
< = Less than the detection limit indicated.

Page 3
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RESULTS OF ANALYSIS - Water-

AN-SC-70 AN-SC-71

98

r

1218

9812 18

File No. K2404

AN-5C-73 AN-SC-77 AN-SC-78

98 1218

981218 981218

Nutrients

Ammonia Nitrogen ' N 3.95

4,87

6.41

4.92 6.52

Xt

Results are expressed as milligrams per litre.
_ Results are for Day 10, Neanthes, interstitial
< = Less than the detection limit indicated.

water.

Page 2
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ASE

RESULTS OF ANALYSIS - Water File No. K2404

Control AN-SS5-36 AN-5S-37 AN-SS-45 AN-SS-47

981218 981218 981218 981218 981218

Nutrients
Ammonia Nitrogen N 2.58 5.45 6.98 6.68 12.0

Results are expressed as milligrams per litre.
Results are for Day 10, Neanthes, interstitial water.
< = Less than the detection limit indicated.

Page 1
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Appendix 1 - QUALITY CONTROL - Replicates File No. K2101
Water AN-SC-77 AN-SC-77
981208 QC#
142357
Inorganic Parameters
Sulphide S <0.02 <0.02

Results are expressed as milligrams per litre except where noted.

< = Less than the detection limit indicated.

These samples are identified as Day 0, Neanthes, interstitial ammonia and

overlying sulphide.

Page 3
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ASEE

RESULTS OF ANALYSIS - Water File No. K2101
Ammonia Sulphide
Nitrogen S
N
AN-5C-77 5.86 <0.02
1998 Dec 8
AN-SC-78 13.8 <0.02
1998 Dec 8 '
AN-5C-80 7.04 <0.02
1998 Dec 8
AN-SC-81 5.40 <0.02
1998 Dec 8
AN-SC-82 6.26 <0.02
1998 Dec 8 '
AN-SC-84 7.96 <0.02
1998 Dec 8 »
AN-8S-36 4.76 <0.02
1998 Dec 8 ‘
AN-SS-37 5.96 : <0.02
1998 Dec 8
AN-SS-45 9.32 <0.02
1998 Dec 8 '
AN-8S5-47 10.6 <0.02
1998 Dec 8
AN-SC-70 6.88 0.03 .
1998 Dec 8 s
AN-SC-71 6.28 . 0,02
1998-Dec 8
AN-SC-72 6.90 : 0.03
1998 Dec 8
AN-SC-73 d 8.58 0.02
1998 Dec 8 : P

Results are expressed as milligrams per litre except where noted.
< = Less than the detection limit indicated.
These samples are identified as Day 0, Neanthes, interstitial ammonia and

overlying sulphide.

Page 1
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RESULTS OF ANALYSIS - Water File No. K2101
Ammonia Sulphide
Nitrogen S
N
CR-10 8.34 0.02
1998 Dec 8
CR-22 25.6 <0.02
1998 Dec 8
CR-23W 24.4 <0.02
1998 Dec 8
Control 0.17 <0.02
1998 Dec 8

Results are expressed as milligrams per litre except where noted.

< = Less than the detection limit indicated.
These samples are identified as Day 0, Neanthes, interstitial ammonia and

overlying sulphide.

Page 2



Polychaete Acute Test-96 Hr Survival

Start Date:  08/12/98 Test ID: RTNACD9811 Sample ID: REF-Ref Toxicant
End Date: 12/12/98 Lab ID: BCEVS-EVSEnvironment C Sample Type: CD-Cadmium
Sample Date: Protocol: PSEP 95 Test Species: NA-Neanthes arenaceodentata

Comments; Anchor Environmental (LLC), 9/852-01.1 (9800688)
Conc-mg/L 1
D-Control  1.0000

3.2 0.7000

5.6 0.3000

10 0.0000

18 0.0000

32 0.0000
Not Fisher's 1-Tailed Number Total
Conc-mg/L  Mean SD Resp Resp  Total N Exact P Critical Resp Number
D-Control  1.0000  0.0000 0 10 10 1 0 10
3.2 0.7000 0.0000 3 7 10 1 0.1053 0.0500 3 10
*5.6 0.3000 0.0000 7 3 10 1 0.0015 0.0500 7 10
10 0.0000 0.0000 10 0 10 1 10 10
18 0.0000 0.0000 10 0 10 1 10 10
32 0.0000 0.0000 10 0 10 1 10 10

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

Fisher's Exact Test 3.2 5.6 4.2332
Trimmed Spearman-Karber
Trim Level EC50 95% CL
0.0%
5.0%
10.0% 10 ——t
20.0% o |
Auto-30.0% 4.2332 31780 56388 o /(. Col 2]
[ 0.8 4
0.7 4
ﬁ 0.6:
: |
8 05+ ”
&
e 047
0.3 4
|
0.2 -
0.1 4
0.0 T ——
1 10 100

Dose mg/L

Page 1 ToxCalc v5.0 Reviewst by G S 1~



Test: PA-Polychaete Acute Test Test ID: RTNACD9811

Species: NA-Neanthes arenaceodentata Protocol: PSEP 95
Sample ID: REF-Ref Toxicant Sample Type: CD-Cadmium
Start Date: 08/12/98 End Date: 12/12/88 -—~ - Lab ID: BCEVS-EVS Environment Consultants
Pos| ID | Rep Group Start | 24Hr | 48Hr | 72Hr | 96 Hr Notes
1 1 D-Control 10 10
2 1 3.2 10 7
3 1 56 10 3
4 1 10.0 10 0
5 1 18.0 10 0
6 1 32.0 10 0

Comments: Anchor Environmental (LLC), 9/852-01.1 (9800688)

i 1
Page 1 ToxCalc 5.0 Reviewec o, QS L
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EVS CONSULTANTS
MARINE POLYCHAETE SEDIMENT TOXICITY TEST DATA SUMMARY

— -

1] - -
Client (/i L suid EVS Analysts €& £ y_,\]n M By

s

FVS Project No. ‘?’/ L2~ ol Test Type/Duration _Aeuf - 76 - Cxl
Work Order No. 9Q8co ¢8¥ Test Initiation Date (Day 0) Pec. g 19494
SAMPLE =~ _ TEST SPECIES INFORMATION ‘
Identiﬁc%tion td Lef. lpx. stock Sc!in /of‘? 4y - ooy Organism Heanthes cnuacee Leafala
Amount e ‘“: i e Source/Date Received Dy wad o Keayf, / De. 2, (a94a¢
repnrt § .- !
Date Coticsied Oct- 2 (954 Day 0 Dry Weight (mg/worm) __ ¢ .4 ©
Date Received = Reference Toxicant Ce o Liwpm
Current Reference Toxicant Result ) .
TEST CONDITIONS (96-h LC(SO and 395% CL) 4.2 “9 / & (&
i 21 7 L2 3.2 1o To0 P T
Temperature Range (°C) 1.4 -4 o Reference Toxicant War&mi Limits (fnean + 28D)
pH Range 16— 4.0 Vb 2 ¢ F pep /L Col
Dissolved Oxygen Range (mg/L) -+ ‘
Salinity Range (ppt) o DILUTION AND CONTROL MEDIUM , |
Photoperiod (L:D h) Censtant ae f;p__ﬂ{ /“’JA'/ Water Type v Jf‘\’/?"ﬂ'ua’, ilec grf& Weler”
Ammonia Type and Ranges (mg/L N) M r/ a Temperature (°C) £0.0
O Inter: Day 0 Day 10 Day 20 pH -9
0O Over: Day 0 Day 10 Day 20 Dissolved Oxygen (mg/L) (o s
Sulphide Type and Ranges (mg/L S) #4 / 8 - Salinity (ppt) 50
[ ter: Day0 Day 10 Day 20 Other M /‘\
L. ver: DayO Day 10 Day 20
Sample ID Mean = SD
Survival (%) Individual Dry Individual Total Dry Weight
AA G / l C o Weight Growth Rate (mg)
J : (mg/worm) (mg/worm/day)
H?Qﬁ/‘n‘v{_ Co.rn’ro 6 fOO,o
v 52 70,0
J. 6 20,0
(0-0 o
(8.0 ©
5.0 ¢
. > .
Data Verified By J b Date Verified_Jan 27, 1999

Forms\Lab\Datashis\Sedime of\Marine\Nearthes\SUMMARY . WPD May 27, 1998



Polychaete Worm Growth and Survival Test-Total Dry Weight

Start Date: 08/12/98 Test ID: EVS8442 Sample ID: VARIOUS
End Date: 28/12/98 Lab ID: BCEVS-EVSEnvironment C Sample Type: SEDIMENT 1-Marine
Sample Date: Protocol: PSEP 95 Test Species: NA-Neanthes arenaceodentata
Comments: Anchor Environmental (LLC)-Whatcom Waterway 9/852-01.1(9800688)
Conc-% 1 2 3 4 5

CR-23-W  34.100 54.600 33.200 73.300 45.000
CR-10 46100 46.700 41800 15600 64.100
CR-22 56.000 37.300 53.300 58.100 53.700

D-Control 0.000 50.000 61.900 2.800 44.700

AN-85-36 45200 44.900 63.100 48.900 58.400

AN-§S-37 657.900 33.900 52.000 0.000 48.100

AN-SS-45 64.700 81.300 43.100 53.800 5.300

AN-SS-47 52,000 0.300 34.700 25400 50.600

AN-8SC-70 35100 34.900 33.500 65400 51.900

AN-SC-71 60.600 34.900 35.800 54.800 39.000

AN-SC-72 65100 46.800 69.800 40.800 14.100

AN-SC-73 34.700 24.500 84.900 24.500 53.200

AN-SC-77 45900 64.700 21.100 70.600 41.700

AN-SC-78 66.100 35.500 20.300 17.600 37.700

AN-SC-80 57.300 47.000 27.100 39.300 52.800

AN-SC-81 24.800 49900 37.700 22.700 21.000

AN-SC-82 38200 61.800 35200 45600 59.200

AN-SC-84 28.200 24.600 61.900 32.800 22.200

Transform: Untransformed 1-Tailed

Conc-% Mean SD Mean Min Max CV% N t-Stat  Critical MSD
CR-23-W 48.040 16.620 48.040 33.200 73.300 34.506 5
CR-10 42,820 17.472 42820 15600 64.100 40.803 5 0.484  1.860 216.262
CR-22 51.680 8267 51680 37.300 58.100 15.996 5 -0.438  1.860 128.147

D-Control 31,880 28530 31.880 0.000 61.900 89492 .5 1.094  1.860 405.452

AN-§8-36 52,100 8222 52100 44.900 63.100 15.780 5 -0.480  1.860 127.869

AN-8S8-37 38.380 23.206 38.380 0.000 57.900 60.464 5 0.757 1.860 303.013

AN-S5-45 49.640 28527 49.640 5300 81.300 57.469 5 -0.108  1.880 405.397

AN-§8-47 32.600 21.213 32600 0.300 52.000 65.069 5 1.281 1.860 270.080

AN-SC-70 44,160 14.076 44.160 33.500 65.400 31.875 § 0.398  1.860 176.416

AN-SC-71 45,020 11.854 45,020 34.900 60600 26.330 5 0.331  1.860 154.988

AN-SC-72 47.320 22.180 47.320 14.100 69.800 46.873 5 0.058  1.860 285.694

AN-SC-73 44.360 25.514 44.360 24.500 84.900 57.515 5 0.270  1.860 344.824

AN-SC-77 48800 19.711 48.800 21.100 70.600 40.392 5 -0.066  1.860 247.232

AN-SC-78 33.440 15487 33.440 17600 56.100 46.314 5 1.437  1.860 191.936

AN-SC-80 44.700 11.922 44,700 27.100 57.300 26.672 5 0.365 ,1.860 155.5985

AN-SC-81 31.220 12341 31.220 21.000 49.900 39.529 5 1.817  1.860 159.371

AN-SC-82 48.000 12.057 48.000 35.200 61.800 25120 5 0.004  1.860 156.798

AN-SC-84 33.940 16.133 33.940 22200 61.900 47.533 5 1.361 1.860 199.526
Auxiliary Tests Statistic Critical Skew Kurt
Kolmogorov D Test indicates normal distribution (p > 0.01) 0.57967 1.035 -0.2044 0.01547
Bartlett's Test indicates equal variances (p = 0.48) 16.66 33.4087 .

Hypothesis Test (1-tail, 0.05)
Homoscedastic t Test indicates no significant differences

Sfakisticar Comparisons made Co Veference Sed.mnt CR-23-w/

Page 1 ToxCale v5.0 Reviewed by: GSL-



__Polychaete Worm Growth and Survival Test-Growth Rate

Start Date:  08/12/98 Test ID: EVS8442 Sample ID: VARIOUS
End Date: 28/12/98 Lab ID: BCEVS-EVS Environment C Sample Type: SEDIMENT1-Marine
Samgpie Date: Protocol: PSEP 95 - Test Species: NA-Neanthes arenaceodentata
Comments:  Anchor Environmental (LLC)-Whatcom Watefway 9/852-01.1(9800688)
Conc-% 1 2 3 4 5

CR-23-W 03160 06575 0.5283 0.8912 0.5375
CR-10 04360 04420 0.4950 0.1700 0.6160
CR-22 0.5350 0.5867 0.6412 0.5560 0.5120

D-Control  0.4750 0.5840 0.1150 0.5338

AN-SS-36 0.4270 0.4240 0.7637 0.4640 0.5590

AN-S§8-37 0.5540 0.3987 0.4950 0.5762

AN-85-45 0.6220 0.9912 0.4060 0.5130 0.2400

AN-§5-47 0.6250 0.0000 0.8425 0.3983 0.3967

AN-SC-70 0.4137 0.3240 0.3938 0.7925 0.4940

AN-SC-71 0.5810 0.4112 0.4225 0.5230 0.4625

AN-SC-72 0.6260 0.4430 0.6730 0.3830 0.2100

AN-SC-73 0.4087 0.2813 0.8240 0.2813 0.5070

AN-SC-77 0.5487 0.6220 0.5025 0.6810 0.4982

AN-SC-78 0.5360 0.4188 0.9900 0.4150 0.6033

AN-SC-80 0.5480 0.4450 0.4267 0.3680 0.6350

AN-SC-81 0.2850 0.4740 0.6033 0.5425 0.2375

AN-8C-82 0.4525 05830 04150 04310 0.5670

AN-SC-84 0.4450 0.3850 0.5940 0.3850 0.2525

Transform: Untransformed 1-Talled
Conc-% Mean SD Mean Min Max CV% t-Stat Critical MSD

CR-23-W 0.5861 0.2103 0.5861 0.3160 0.8912 35.876
CR-10 0.4318 0.1632 0.4318 0.1700 0.6160 37.804
CR-22 0.5682 0.0514 0.5682 0.5120 06412 9.041

D-Control  0.4294 0.21562 0.4294 0.1150 0.5940 60.108

AN-88-36 0.5276 0.1429 0.5276 0.4240 0.7637 27.082

AN-S8-37 0.5060 0.0793 0.5060 0.3987 0.5762 15.671

AN-S8-45 0.6544 0.2820 0.5544 0.2400 09912 60.853 0.201 1.860 0.0460

AN-SS-47 0.4525 0.3133 0.4525 0.0000 0.8425 69.241 0.792  1.860 0.0530

N

5

5 1.296 1.860 0.0264

5

4

5

4

5

5
AN-SC-70 0.4836 0.1830 0.4836 0.3240 0.7925 37.841 5 0.822 1.860 0.0289

5

5

5

5

5

5

5

5

0.185 1.860 0.0174
1.100 1.885 0.0385
0.515 1.860 0.0240
0.714  1.895 0.0238

AN-SC-71 0.4801 0.0714 0.4801 0.4112 0.5810 14.872 1.068  1.860 0.0183
AN-SC-72 0.4670 0.1880 0.4670 0.2100 0.6730 40.260 0.944  1.860 0.0296
AN-SC-73 0.4604 0.2243 0.4604 0.2813 0.8240 48.712 0914 1.860 0.0352
AN-SC-77 0.5701 0.0798 0.5701 0.4962 0.6810 13.997 0.159  1.860 0.0188
AN-SC-78 0.5926 0.2361 0.5926 0.4150 0.6900 39.844 -0.046 1.860 0.0372
AN-SC-80 0.4845 0.1063 0.4845 0.3680 0.6350 ' 21.929 0.964  1.860 0.0206
AN-SC-81 0.4285 0.1602 0.4285 0.2375 0.6033 37.398 1.333  1.860 0.0260
AN-SC-82 0.4917 0.0822 0.4917 0.4150 05930 16.720 0.835 1.860 0.0190

AN-SC-84 0.4123 0.1236 04123 0.2525 0.5940 29.979 5 1.593  1.860 0.0221
Auxiliary Tests Statistic Critical Skew Kurt
Kolmogorov D Test indicates normal distribution (p > 0.01) 0.86685 1.035 0.32605 0.95285
Bartlett's Test indicates equal variances (p = 0.05) 27.3411 33.4087

Hypothesis Test (1-tail, 0.05)

Homoscedastic t Test indicates no significant differences

Stedistical GDM/)oa«"fscMS made Cto peterence sediment CR-23~-W

Page 1 ToxCale v5.0 Reviewed by: Q SL
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Polychaete Worm Growth and Survival Test-Avg Individual Dry Weight

Start Date: 08/12/98
End Date: 28/12/98

Sample Date.

Test ID. EVS8442

Lab ID:

Protocol: PSEP 95

Sample ID:;

BCEVS-EVS-Envisonment C Sample Type:
Test Species:
Comments: __Anchor Environmental (LLC)-Whatcom Waterway 9/852-01.1(9800688)

VARIOUS

SEDIMENT1-Marine
NA-Neanthes arenaceodentata

Conc-% 1 2 3 4 5
CR-23-W 6.820 13.650 11.067 18.325 11.250
CR-10 9.220 9340 10.400 3.900 12.820
CR-22 11200 12433 13325 11620 10.740
D-Control  10.000 12.380 2.800 11.175
AN-SS-36 9.040 8.980 15.775 9.780 11.680
AN-88-37 11580 8.475 10.400 12.025
AN-SS-45 12.940 20.325 8.620 10.760 5.300
AN-8S-47  13.000 0.300 17.350 8.467 8.433
AN-SC-70 8775 6.980 8.375 16.350 10.380
AN-SC-71 12120 8.725 8.950 10.960 9.750
AN-8C-72  13.020 9.360 13.960 8.160 4.700
AN-SC-73 8675 6.125 16.980 6.125 10.640
AN-SC-77 11475 12.940 10.550 14.120 10.425
AN-SC-78 11.220 8.875 20.300 8.800 12.567
AN-SC-80 11.460 9.400 9.033 7.860 13.200
AN-SC-81 6.200 9980 12.567 11.350 5.250
AN-SC-82  9.550 12360 8.800 9.120 11.840
AN-SC-84  9.400 8200 12380 8200 5550
Transform: Untransformed 1-Tailed
Conc-% Mean SD Mean Min Max CV% N t-Stat  Critical MSD
CR-23-W 12,222 4,206 12222 6.820 18.325 34.409 5
CR-10 9.136 3.265 9.136 3.800 12.820 35.735 5 1.296 1.860 10.542
CR-22 11864 1.027 11.864 10.740 13.325 8.660 5 0.185 1.860 6.970
D-Control 9.089 4.304 9.089 2.800 12.380 47.351 4 1.100 1.895 15.384
AN-SS8-36  11.051 2.857 11.051 8.980 15.775 25.857 5 0.515 1.860 9.615
AN-$S-37 10.620 1.586 10620 8.475 12.025 14.933 4 0.714 1.885 9.536
AN-8S-45 11.589 5639 11.589 5300 20.325 48.659 5 0.201 1.860 18.404
AN-8S-47 9.510 6.339 9.510 0.300 17.350 66.653 5 0.797 1.860 21.521
AN-SC-70 10.172 3660 10.172 6.980 16.350 35.981 5 0.822 1.860 11.560
AN-SC-71  10.101 1.428 10.101 8725 12120 14.136 5 1.068  1.860 7.336
AN-SC-72 9.840 3760 9.840 4.700 13.960 38.214 5 0.944 1.860 11.837
AN-SC-73 9709 4486 9709 6.125 16.980 46.204 5 0.914  1.860 14.062
AN-SC-77 11.902 1.596 11.902 10.425 14.120 13.409 5 0.159 1,860 7.525
AN-SC-78 12.352 4722 12352 8.800 20.300 38.231 5 -0.046  1.860 14.872
AN-SC-80 10.191 2.125 10.191 7.860 13.200 20.853 5 0.964 1.860 8.257
AN-SC-81 9.068 3.205 9.069 5250 12567 35.336 5 1.333  "1.860 10.398
AN-SC-82 10.334 1.644 10.334 8.800 12360 15.911 5 0.935 1.860 7.583
AN-SC-84 8.746 2.472 8.746 5650 12.380 28.265 5 1.593 1.860 8.851
Auxiliary Tests Statistic Critical Skew  Kurt
Kolmogorov D Test indicates normal distribution (p > 0.01) 0.87011 1.035 0.313 0.98633
Bartlett's Test indicates equal variances (p = 0.05) 27.5194 33.4087

Hypothesis Test (1-tail, 0.05)

Homoscedastic t Test indicates no significant differences

Statisticasr comparisons made to redevence sedovumt CR-23-W

Page 1

ToxCalc v5.0

Reviewed by: GS b



Polychaete Viorm Growth and Survival Test-20 d Survival

Start Date; 08/12/98 Test ID; EVS8442 Sample ID: VARIOUS
End Date; 28/12/98 Lab ID: BCEVS-EVS Environment C Sample Type: SEDIMENT1-Marine
Sample Date: Protocol: PSEP 95 Test Species: NA-Neanthes arenaceodentata
Comments:  Anchor Environmental (LLC)-Whatcom Waterway 9/852-01.1(9800688)
Conc-% 1 2 3 4 5

CR-23-W  1.0000 0.8000 0.6000 0.8000 0.8000
CR-10  1.0000 1.0000 0.8000 0.8000 1.0000
CR-22 1.0000 0.6000 0.8000 1.0000 1.0000

D-Control  0.0000 1.0000 1.0000 0.2000 0.8000

AN-SS-36  1.0000 1.0000 0.8000 1.0000 1.0000
AN-SS-37 1.0000 0.8000 1.0000 0.0000 0.8000
AN-SS-45 1.0000 0.8000 1.0000 1.0000 0.2000
AN-SS-47  0.8000 0.2000 0.4000° 0.6000 1.0000
AN-SC-70  0.8000 1.0000 0.8000 0.8000 1.0000
AN-SC-71  1.0000 0.8000 0.8000 1.0000 0.8000
AN-SC-72  1.0000 1.0000 1.0000 1.0000 0.6000
AN-SC-73 0.8000 0.8000 1.0000 0.8000 1.0000
AN-SC-77 0.8000 1.0000 0.4000 1.0000 0.8000
AN-SC-78 1.0000 0.8000 0.2000 0.4000 0.6000
AN-SC-80 1.0000 1.0000 0.6000 1.0000 0.8000
AN-SC-81 0.8000 1.0000 0.6000 0.4000 0.8000
AN-SC-82 0.8000 1.0000 0.8000 1.0000 1.0000
AN-SC-84 0.6000 0.6000 1.0000 0.8000 0.8000

Transform: Untransformed 1-Tailed
Conc-% Mean SD Mean Min Max CV% t-Stat Critical MSD

CR-23-W 0.8000 0.1414 0.8000 0.6000 1.0000 17.678
CR-10 0.9200 0.1095 0.9200 0.8000 1.0000 11.807
CR-22 0.8800 0.1789 0.8800 0.6000 1.0000 20.328

D-Control 06000 0.4690 0.6000 0.0000 1.0000 78.174

AN-S8-36 0.9600 0.0894 0.9600 0.8000 1.0000 9.317
AN-S8-37  0.7200 " 0.4147 0.7200 0.0000 1.0000 57.601 0.408 2132 0.0819
AN-SS-45 0.8000 0.3464 0.8000 0.2000 1.0000 43.301 0.000 2132 0.0597 .

N

5

5 -1.500 2132 0.0136

5

5

5

5

5
AN-SS-47 0.6000 0.3162 0.6000 0.2000 1.0000 52.705 5 1201 2.132 0.0512

5

5

5

5

5

5

5

5

5

-0.784 2132 0.0222
0.813 2132 0.1023
-2.138 2132 0.0119

AN-SC-70 0.8800 0.1095 0.8800 0.8000 1.0000 12.448 -1.000 2,132 0.0136
AN-SC-71  0.8800 0.1095 0.8800 0.8000 1.0000 12.448 -1.000 2132 0.0136
AN-SC-72  0.9200 0.1789 0.9200 0.6000 1.0000 19.444 -1.177 2132 0.0222
AN-SC-73 0.8800 0.1095 0.8800 0.8000 1.0000 12.448 -1.000 2132 0.0136
AN-SC-77 0.8000 0.2449 0.8000 0.4000 1.0000 30.619 0.000 2132 0.0341
AN-SC-78 0.6000 0.3162 0.6000 0.2000 1.0000 52.705 1201 2132 0.0612
AN-SC-80 0.8800 0.1789 0.8800 0.6000 1.0000 20.328 -0.784 2132 0.0222
AN-SC-81 0.7200 0.2280 0.7200 0.4000 1.0000 31.672 0.667 2132 0.0307
AN-SC-82 0.9200 0.1095 0.9200 0.8000 1.0000 11.907 -1.600 2132 0.0136

AN-SC-84 0.7600 0.1673 0.7600 0.6000 1.0000 22.017 5 0.408 2,132 0.0205 :
Auxiliary Tests Statistic Critical Skew  Kurt
Kolmogorov D Test indicates non-normal distribution (p <= 0.01) 1.27552 1.035 -0.8982 1.40625
Bartlett's Test indicates unequal variances (p = 9.48E-03) 33.5888 33.4087

Hypothesis Test (1-tail, 0.05)

Heteroscedastic t Test indicates no significant differences

Stakisticar compavisons made To o redevence, Sediment CR-233-W

Page 1 ToxCale v5.0 Reviewed by:_ Oy S(
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Polychaete Worm Growth and Survival Test-Total Dry Weight

Start Date: 08/12/98 Test ID: EVS8442 Sample ID: VARIOUS
End Date: 28/12/98 Lab ID: BCEVS-EVS Envirenment C Sample Type: SEDIMENT 1-Marine
Sample Date: Protocol: PSEP 95 Test Species: NA-Neanthes arenaceodentata
Comments:  Anchor Environmental (LLC)-Whatcom Waterway 9/852-01.1(9800688) :
Conc-% 1 2 3 4 5

CR-22 56.000 37.300 53.300 658.100 53.700
CR-23-W 34100 54600 33200 73300 45000
CR-10 46.100 46700 41600 15600 64.100
D-Control  0.000 50.000 61.900 2.800 44.700
AN-SS-36 45200 44.900 63.100 48.900 58400
AN-SS-37 57.900 33.900 52.000 0.000 48.100
AN-SS-45 64.700 81.300 43.100 53.800 5.300
AN-S$S-47 52.000 0.300 34,700 25400 50.600
AN-SC-70 35100 34,900 33,500 65400 51.800
AN-SC-71 60.600 34.900 35800 54.800 39.000
AN-SC-72 65100 46.800 69.800 40.800 14.100
AN-SC-73 34700 24.500 84,900 24.500 53.200
AN-SC-77 45900 64.700 21.100 70.600 41.700
AN-SC-78 56.100 35500 20.300 17.600 37.700
AN-SC-80 57.300 47.000 27.100 39.300 52.800
AN-SC-81 24.800 49.900 37.700 22700 21.000
AN-SC-82 38.200 61.800 35.200 45600 59.200
AN-SC-84 28.200 24600 61.900 32.800 22.200 .
Transform: Untransformed 1-Tailed

Conc-% Mean SD Mean Min Max CV% N t-Stat  Critical MSD
CR-22 51680 8.267 51.680 37.300 58.100 15.996 5
CR-23-W 48.040 16.620 48040 33200 73.300 34.596 5 0.438  1.860 128.147
CR-10 42.820" 17.472 42.820 15.600 64.100 40.803 5 1.025  1.860 138.949
D-Control 31.880 28530 31.880 0.000 61.900 89.492 5 1.491 1.860 328.139
AN-SS-36 52100 8.222 52.100 44.900 63.100 15.780 5 -0.081 1.860 50.556
AN-SS-37 38380 23.206 38380 0.000 57.900 60.464 5 1.207  1.860 225.700
AN-SS-45 49.640 28.527 49.640 5300 81.300 57.469 5 0.154  1.860 328.084
*AN-SS-47 32,600 2t1.213 32600 0.300 52.000 65.069 5 1.874  1.860 192.767
AN-SC-70 44.160 14.076 44.160 33.500 65.400 31.875 5 1.030 1.860 99.103
AN-SC-71 45020 11.854 45020 34.900 60.600 26.330 5 1.030 1.860 77.675
AN-SC-72 47.320 22.180 47.320 14.100 69.800 46.873 5 0.412  1.860 208.381
AN-SC-73 44.360 25.514 44360 24.500 84.900 57.515 5 0.610  1.860 267.511
AN-SC-77 48.800 19.711 48.800 21.100 70.600 40.392 5 0.301 1.860 169.919
*AN-SC-78 33.440 15.487 33.440 17.600 56.100 46.314 5 2.323  1.860 114.623
AN-SC-80 44.700 11,922 44.700 27.100 57.300 26.672 5 1.076  1.860 78.282
*AN-SC-81 31.220 12341 31.220 21.000 49900 39.529 5 3.080 1.860 82.058
AN-SC-82 48.000 12.057 48.000 35200 61.800 25.120 5 0.5663  1.860 79.485
‘AN-SC-84 33,940 16.133 33.940 22.200 61.900 47.533 5 2,188  1.860 122.213
Auxiliary Tests Statistic Critical Skew  Kurt
Kolmogorov D Test indicates normal distribution (p > 0.01) 0.57967 1.035 -0.2044 0.01547
Bartlett's Test indicates equal variances (p = 0.48) 16.66 33.4087

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

Saristire s compavisons made Yo redevence Sedimenkt CR-22
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Polychacte Worm Growth and Survival Test-Growth Rate

Start Date: 08/12/98 Test ID: EVSB8442 Sample ID: VARIOUS
End Date: 28/12/98 Lab ID: BCEVS-EVS Environment C Sample Type: SEDIMENT1-Marine
Sample Date. Protocol: PSEP 95 Test Species: NA-Neanthes arenaceodentata
Comments. Anchor Environmental (LLC)-WhatcomWald’may 9/852-01.1(9800688)
Conc-% 1 2 3 4 5

CR-22 05350 0.5967 0.6412 0.5560 0.5120
CR-23-W 03160 0.6575 05283 0.8912 0.5375

CR-10 04360 04420 04950 0.1700 0.6160
D-Control € 4750 0.5940 0.1150 05338
AN-S8-36 04270 04240 07637 04640 0 5590
AN-S8-37 0.5540 0.3987 0.4950 0.5762
AN-SS-45 0.6220 09912 0.4060 0.5130 0.2400
AN-88-47 06250 0.0000 0.8425 0.3983 0.3967
AN-SC-70  0.4137 0.3240 0.3938 0.7925 0.4940
AN-SC-71  0.5810 0.4112 0.4225 05230 0.4625
AN-SC-72 0.6260 0.4430 0.6730 0.3830 0.2100
AN-SC-73  0.4087 0.2813 0.8240 0.2813 0.5070
AN-SC-77 0.5487 0.6220 0.5025 0.6810 0.4962
AN-SC-78 0.5360 0.4188 0.9900 0.4150 0.6033
AN-SC-80 05480 0.4450 04267 0.3680 0.6350
AN-SC-81 0.2850 0.4740 0.6033 0.5425 0.2375
AN-SC-82 0.4525 0.5930 0.4150 0.4310 0.5670
AN-SC-84 04450 0.3850 0.5940 0.3850 0.2525 ;

; Transform: Untransformed 1-Tailed

Conc-% Mean SD Mean Min Max CV% N t-Stat  Critical MSD
CR-22 05682 0.0514 0.5682 0.5120 06412 9.041 5
CR-23-W 0.5861 0.2103 0.5861 0.3160 0.8912 35.876 5 -0.185  1.860 0.0174
CR-10 04318 0.1632 0.4318 0.1700 0.6160 37.804 5 1.782 1.860 0.0109
D-Control  0.4294 0.2152 0.4294 0.1150 0.5940 50.108 4 1.415  1.895 0.0182
AN-SS-36 05276 0.1429 05276 0.4240 0.7637 27.082 5 0.588  1.860 0.0086
AN-SS-37 0.5060 0.0793 0.5060 0.3987 0.5762 15.671 4 1.430 1.885 0.0036
AN-SS-45 05544 0.2820 0.5544 0.2400 0.8912 50.853 5 0.107 1.860 0.0305
AN-SS-47 04525 0.3133 04525 0.0000 0.8425 69.241 5 0.815 1.860 0.0375
AN-SC-70 0.4836 -0.1830 0.4836 0.3240 0.7925 37.841 5 0.995 1.860 0.0134
*AN-SC-71  0.4801 0.0714 0.4801 0.4112 0.6810 14.872 5 2.241 1.860 0.0029
AN-SC-72 04670 0.1880 0.4670 0.2100 0.6730 40.260 5 1.161 1.860 0.0141
AN-SC-73 0.4604 0.2243 0.4604 0.2813 0.8240 48.712 5 1.047 1860 0.0197
AN-SC-77  0.5701 0.0798 0.5701 0.4962 0.6810 13.997 5 -0.045  1.860 0.0033
AN-SC-78 0.5926 0.2361 0.5926 0.4150 0.9800 39.844 5 -0.226 1.860 0.0217
AN-SC-80 04845 0.1063 0.4845 0.3680 0.6350 21.929 5 1.585 1.860 0.0052
AN-SC-81 0.4285 0.1602 0.4285 0.2375 0.6033 37.398 5 1.857  1.860 0.0105
AN-SC-82 0.4917 0.0822 0.4917 04150 0.5930 16.720 5 1.764 1.860 0.0035
*AN-SC-84  0.4123 0.1236 0.4123 0.2525 0.5840 29.979 5 2.604 1.860 0.0067
Auxiliary Tests Statistic Critical Skew Kurt
Kolmogorov D Test indicates normal distribution (p>0.01) 0.86685 1.035 0.32605 0.95295
Bartlett's Test indicates equal variances (p = 0.05) 27.3411 33.4087

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

SoAistice comparisens Made. To refevemce. Sediment CR-22
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Polychaete Worm Growth and Survival Test-Avg Individual Dry Weight

Start Date: 08/12/98 Test ID: EVS8442 Sample 1D VARIOUS
End Date: 28/12/98 Lab ID: BCEVS-EVS Environment C Sample Type: SEDIMENT1-Marine
Sample Date: Protocol: PSEP 95 Test Species: NA-Neanthes arenaceodentata

Comments:  Anchor Environmental (LLC)-Whatcom Waterway 9/852-01.1(9800688) -

Conc-% 1 2 3 4 5

CR-22 11200 12433 13325 11620 10.740
CR-23-W 6820 13650 11.067 18.3256 11.250

CR-10 9220 9340 10400 3.900 12820
D-Control 10.000 12.380 2,800 11.175
AN-SS-36 9.040 8980 15775 9.780 11.680
AN-SS-37 11.580 8.475 10400 12.025
AN-SS-45 12,940 20.325 8620 10.760  5.300
AN-SS-47 13.000 0.300 17.350 8.467 8433
AN-SC-70 8775 6.980 8375 16.350 10.380
AN-SC-71 12120 8725 8.950 10.960 9.750
AN-SC-72 13.020 9.360 13.960 8.160 4.700
AN-SC-73 8675 6.125 16.980 6.125 10.640
AN-SC-77 11.475 12,940 10.550 14.120 10.425
AN-SC-78 11.220 8.8756 20.300 8.800 12.567
AN-SC-80 11460 9.400 9.033 7.860 13.200
AN-SC-81 6.200 9.980 12567 11.350 5.250
AN-SC-82 9.550 12.360 8.800 9.120 11.840
AN-SC-84 9.400 8200 12,380 8.200  5.550

Transform: Untransformed 1-Tailed

Conc-% Mean sD Mean Min Max CV% N t-Stat Critical MSD
CR-22 11.864 1.027 11.864 10.740 13.325  8.660 5
CR-23-W 12,222 4.206 12222 6.820 18325 34.409 5 -0.185 1.860  6.970
CR-10 9.136 3265 9136 3.900 12820 35735 5 1.782 1.860  4.357
D-Control 9.080 4304 9.089 2800 12380 47.351 4 1.415 1.895  7.282
AN-S8S8-36 11.051 2.857 11.051 8.980 15.775 25.857 5 0.598 1.860  3.429
AN-S$S-37 10.620 1,586 10620 8.475 12.025 14.933 4 1.430 1.895  1.433
AN-SS-45 11589 5639 11.589 5300 20.325 48.659 5 0.107 1.860 12.219
AN-SS-47 9510 6.339 9510 0.300 17.350 66.653 5 0.820 1.860 15.336
AN-SC-70 10.172 3.660 10.172 6.980 16.350 35.981 5 0.995 1.860 6.374
*AN-SC-71  10.101 1.428 10.101 8.725 12120 14.136 5 2.241 1.860  1.161
AN-SC-72 9.840 3.760 9.840 4.700 13.960 38.214 5 1.161 1.860  5.651
AN-SC-73 9709 4486 9709 6.125 16.980 46.204 5 1.047 1.860  7.877
AN-SC-77 11.902 1,506 .11.902 10.425 14,120 13.409 5 -0.045 1.860  1.340
AN-SC-78 12,352 4.722 12,352 8.800 20.300 38.231 5 -0.226 1.860  B.687
AN-SC-80 10.191 2.125 10.191 7.860 13.200 20.853 5 1.585 1.860 2.072
AN-SC-81 9.060 3205 9.069 5250 12.567 35.336 5 1.857 1.860 4.212
AN-SC-82 10.334 1.644 10.334 8800 12360 15.911 5 1.764 1.860  1.398
*AN-SC-84 8746 2472 8746 5550 12380 28.265 5 2.604 1.860  2.665
Auxiliary Tests ; Statistic Critical Skew  Kurt
Kolmogorov D Test indicates normal distribution (p > 0.01) 0.87011 1.035 0.313 0.98633
Bartlett's Test indicates equal variances (p = 0.05) 27.5194 33.4087

Hypothesis Test (1-tail, 0.05)

Homoscedastic t Test indicates significant differences

SHak isticat Comparisons maske Fo redevenc< sediment (CR-22
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Appendix 1 - QUALITY CONTROL - Replicates

File No. K1826

Water AN-SC-71 AN-S8-71
981127 QCH#
, 141486
Nutrients ' :
Ammonia Nitrogen N : 0.21 0.21

Inorganic Parameters
Sulphide S : ; <0.02

<0.02

Results are expressed as milligrams per litre except where noted.
< = Less than the detection limit indicated.
These samples are identified as 48 hour, Bivalve, overlying water.

Page 3



SR SN TR

I




L ]
o
-ASE

RESULTS OF ANALYSIS - Water File No. K1826
Ammonia Sulphide
Nitrogen S
N
AN-SS-36 0.10 <0.02
1998 Nov 27
AN-8S-37 0.14 <0.02
1998 Nov 27 :
AN-85-45 0.31 <0.02
1998 Nov 27 _
AN-55-47 0.34 <0.02
1998 Nov 27
AN-SC-70 0.12 <0.02
1998 Nov 27 _
AN-SC-71 0.21 <0.02
1998 Nov 27 '
AN-SC-72 ; 022 - <0.02
1998 Nov 27
AN-SC-73 0.22 <0.02
1998 Nov 27 .
AN-SC-77 - 094 ‘ <0.02
1998 Nov 27 - .
AN-SC-78 0.39 <0.02
1998 Nov 27
AN-SC-80 0.14 o <0.02
1998 Nov 27
© AN-SC-81 ‘ : 0,17 <0.02
1998 Nov 27 :
- AN-SC-82 0,12 <0.02
1998 Nov 27
AN-SC-84 ) - 0.20 <0.02
1998 Nov 27

Wt

Results are expressed as milligrams per litre except where noted.
< = Less than the detection limit indicated.
These samples are identified as 48 hour, Bivalve, overlying water.
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RESULTS OF ANALYSIS - Water File No. K1764
Ammonia Sulphide
Nitrogen S
N
Negative Control <0.02 <0.02
1998 Nov 24 .
CR-10 0.09 <0.05
1998 Nov 24
CR-22 0.25 <0.05
1998 Nov 24 '
CR-23W 0.32 <0.05
1998 Nov 24

Remarks regarding the analyses appear at the beginning of this report.
Results are expressed as milligrams per litre except where noted.

< = Less than the detection limit indicated.

These samples are identified as O hour, Bivalve, overlying water.
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REMARKS File No. K1764

The detection limit for Sulphide has been increased for some of the samples
reported in the following data tables due to the Turbidity of these samples.
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Bivalve Larval Survival and Development Test-Proportion Normal

Start Date:  25/11/98 Test ID: tmgsds29p Sample ID: REF-Ref Toxicant
End Date: 27/11/98 Lab ID: BCEVS-EMS Eavironment C Sample Type: SDS-Sodium dodecyl sulfate
Sample Date: Protocol: PSEP 95 Test Species: MG-Mytilus galloprovincialis
Comments:  9/852-01.1; 9800689

Conc-mg/L 1 2 3 4 5

D-Control  0.9468 0.9525 0.9364 0.9245 0.9470
1 09333 0.9438 0.9306
1.8 09336 0.8300 0.9181
3.2 0.5290 0.5287 0.5308
5.6 0.0000 0.0000 0.0000
10 0.0000 0.0000 0.0000

Transform: Arcsin Square Root 1-Tailed Number Total
Conc-mg/L  Mean sD Mean Min Max CV% N t-Stat Critical MSD  Resp Number
D-Control  0.9414 0.0111 1.3272 1.2925 13512 1.748 5 6 81
1 09359 0.0070 1.3161 1.3041 1.3316  1.101 3 0.950 2.466 0.0315 3 54
1.8 0.8272 0.0081 1.2979 1.2805 1.3102  1.191 3 2206 2466 0.0315 4 62
*3.2 05295 0.0011 0.8149 0.8141 08162 0.138 3 40.150 2.466 0.0315 172 367
56 0.0000 0.0000 0.0413 0.0394 0.0424  4.007 3 441 441
10 0.0000 0.0000 0.05891 0.0566 0.0635 6.571 3 217 217
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.96692 0.825 -0.6763 0.6657
Bartlett's Test indicates equal variances (p = 0.04) 8.39622 11.3449 :
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU MSDu MSDp MSB MSE F-Prob df

Bonferroni t Test 1.8 3.2 2.4 0.0156 0.01656 0.19776 0.00031 9.5E-12 3, 10

Trimmed Spearman-Karber
Trim Level EC50 95% CL
0.0% 3.3130 3.2172 3.4117
6.0% 3.3271 3.2201 3.4377
10.0% 3.3412 3.2195 3.4676
20.0% 3.3692 3.2009 3.5463
Auto-0.0% 3.3130 3.2172  3.4117 mq/t ¢b g

Response

1 10
Dose mg/L

i
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LARVAL DEVELOPMENT TOXICITY TEST - SEDIMENT (CONTROLS)

EVS CONSULTANTS

Test Species _M o liszrntitcar(ts

tient
VS Project No. PYAMERRY AW Source/Date Received . e/ /s . R
EVS Work Order No. ___ 7539657 Test Initiation Date/Time frgupnesz 2¢./728 e eri
Logbook 10 Pages _J45 14T Test Termination Date _#agurew 2 7, 755
Initial Embryo Density & S:'IW”D”‘S/ Jrom L. Te.st Volume (mL) Wim~
: Aliquot Size (mL) [Pm L
Primary Count Backup Count
Concentration Rep. Comments Tech.
Normal | Abnormal | Normal | Abnormal Init,
| Larvae Larvae La=rvae Larvae
Reference Toxicant
A v 5 e o
/0.0 B 0 1Y I
C 0 LYy x\
A 0 Ll &7
£ B 0 L4 P
c C 139 5P
A [9 _/3p on
&2 B |/29 e 1l
¢ [1A& Jzn )
A_|729 (3 2
)5 B 1219 | 2\ >
c |29 | # : Ld
A_| 2GR | 1Y &
Ao B 28= 1 S
c >w¥ 2o 5/
Control Seawater
A 267 /8 I
B | 271 ¢ 55
C 263" /¥ &
D | 248 i B
s | o0 | 7 -

a Verified By _{” /ﬂ/(///.c/gﬁ__

i a4 /_4'(
Date Verified -,_Af(f /—4‘/&7

Fonns\Lab\Datashis\Larval\REFTOX-S WD

February 21, 1997




Iy S A




EVS CONSULTANTS
LARVAL DEVELOPMENT TOXICITY TEST - FINAL WATER QUALITY

Test Species _ /. ?‘-?///! wyicn )

. E\;;a;’mjoct No. 7/”"1 or! Test Initiation Date/Titme dézzager 2€ /174 [ jiyite
EVS Work Order No. %‘3-—9 f= 7 IO Test Termination Date _Afrsr80r 27,175
Logbook +/o Pages _/¥S—/%F Test Duration __FA-
Conc/Rep Temperature pH Salinity Dissolved
' o P ) (ppt) Oxygen (mg/L)
A [b.O 1.5 2% 2.3
e | b0 2.5 74 2.0
C .0 44 Jb 2.2
. » ’
H 2
H St A (b.o 7.4 24 4.
2 b0 7.8 Bl T 45 .
C [b.O 1€ ;1 4.
. :
Z
A 1.0 7 4 24 1 63
> lb.o 7.9 24 62
c 17 7.9 94 1" vz |
= ;
[
% Wy@;@/_ Ord¥ by
WQ Instruments Used: Temp.(Wlibgied pH_2- A% Salinity __ 2 -C~ %2 DO b -A-%
Humemis
Comments
« 0 Set Up By Jok Ay Data Verified By ¢ %M’ VS Date Veriﬁcdm
FormaLab\Diushis\LarvalFINALWQWPD  February 21, 1997
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EVS CONSULTANTS :
LARVAL DEVELOPMENT TOXICITY TEST DATA SUMMARY

lient EVS Analysts S JeK 86 M ¢sU M

EVS Project No. ?/ g52-0/-' Test Type 25k twalee. L ors (c'mx

EVS Work Order No. ___ 7500687 Test Initiation Date _pnsese 2 5995

SAMPLE TEST SPECIES INFORMATION

Identlﬁcatmn -5735 EEET0N (B Loitt 97- 5- 5 } Organism Jf'u—i Jos aa//d.ommm/ﬂ
Amouym 2 of /wmr/da: Soc w? Source_(%/; Zm/z%zngm 2
‘Da X Mhetips e 9,/79% Date Reccxved_!_m 20, 1798

Date Received — Reference Toxicant _ sng

Temperature (°C) - Current Reference Toxicant Result Y£rac, Mas/asekAl
pH - . ‘ (EC50 and 95% CL) 3-‘35"’2.;:;5-4)5:1L~:m}3.‘.’.(5“5.%)”:!& DS
Dissolved Oxygen (mg/L) _ Reference Toxicant Warning Limits

Salinity (ppt) _ (mean +2SD)3 71+ 1-(1;»4?.15»5 ;.5-‘/! L2 mgllso\
Other ‘

JUTION AND CONTROL MEDIUM TEST CONDITIONS

Salt Water (Burrard Inlet) Tierexer, Uv-sefzuszen Temperature Range (°C) _/$+0 = /¢.0
Temperature (°C) (s.e pH Range Hr~F .S 91
pH ¥.0 Dissolved Oxygen Range (mg/L) ﬁ-—/“? p-38.1"
Dissolved Oxygen (mg/L) __5-29-8.0 Salinity Range (ppt) 220 31
‘Salinity (ppt) 29 ' Photoperiod (L:Dh) . 29D

Other — Initial Embryo Density _&w‘%@ v/ me

Test Volume (mL) Y11/ 9
Other —

Toxicity Test Results __ggpory; Apn® L&

» . Verified By / 4 ?/é/?&/%\— Date Verified Q\X( C 23/3 8

Forms\Lab\Datashis\Larva\SUMMARY, WPD February 21, 1997
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Bivalve Larval Survival and Development Test-Proportion Alive

Start Date:  25/11/98 Test ID: evs8468 Sample ID: Various
End Date:  27/11/98 Lab ID: BCEVS-EVS Environment C Sample Type: SEDIMENT1-Marine
Sample Date: Protocol: PSEP @5 Test Species: MG-Mytilus galloprovincialis
Comments:  Whatcom Waterway; 9/852-01.1; 9800689

Conc-% 1 2 3 4 5

CR-23W 06947 0.7684 0.6842 0.7404 0.6947
AN-88-36 0.6772 06772 06737 0.5719 0.6947
AN-§S-37 0.6737 0.7123 0.6737 0.6526 0.6912
AN-SS-45 0.7123 0.6807 0.4947 06491 0.6737
AN-8S8-47 0.5895 05158 0.5719 0.5193 0.6351
AN-SC-70 0.7860 0.7053 0.7860 0.6807 0.7614
AN-SC-71 0.7288 0.7649 0.7018 0.7930 0.7614
AN-SC-72 0.7158 0.7474 0.6386 0.6737 0.7754
AN-SC-73 0.7333 0.6982 0.7088 0.7368 0.6632
AN-SC-77 0.8211 0.7719 0.7333 0.7544 0.7719
AN-SC-78 0.6281 0.7368 0.7228 0.6947 0.7860
AN-SC-80 0.6491 0.7123 0.6702 0.7544 0.8561
AN-SC-81 0.6877 0.7333 0.6561 0.7053 0.7439
AN-SC-82 0.7544 0.8105 0.6632 0.7684 0.8281
AN-SC-84 0.7965 0.8211 0.7754 0.8421 0.8175
Transform: Arcsin Square Root + 1-Tailed

Conc-% ‘Mean sSD Mean Min Max CV% N t-Stat Critical MSD
CR-23W 0.7165 0.0362 1.0100 0.9741 1.0687 4.032 5
*AN-8S-36  0.6589 0.0493 0.9478 0.8576 0.9854 5.401 5
*AN-8S-37 0.6807 0.0223 0.9705 0.9405 1.0046 2.475 5
AN-SS-45 06421 0.0854 0.9309 0.7801 1.0046 9.421 5
*AN-SS-47 0.5663 0.0502 0.8522 0.8012 0.9222 5.961 5 5.418 1.860 0.0016
AN-SC-70 0.7439 0.0483 1.0415 0.9703 1.0898 5.279 5 -1.030 1.860 0.0017
AN-SC-71 0.7502 0.0351 1.0482 0.9931 1.0984 3.863 5 -1.487 1.860 0.0012

5

5

5

5

5

5

5

2.126  1.860 0.0016
1.868  1.860 0.0008
1.827 1.860 0.0035

AN-SC-72  0.7102 0.0551 1.0037 0.9258 1.0771 - 6.058 0.182  1.860 0.0020
AN-SC-73 0.7081 0.0209 1.0004 0.9516 1.0321  3.271 0.410 1.860 0.0010
AN-SC-77 0.7705 0.0324 1.0721 1.0282 1.1340 3.660 -2.4556  1.860 0.0012
AN-SC-78 0.7137 0.0582 1.0077 0.9149 1.0898 6.378 0.066 1.860 0.0022
AN-SC-80 0.7284 0.0820 1.0269 0.9368 1.1818  9.472 -0.360  1.860 0.0041
AN-SC-81 0.7053 0.0353 0.9974 0.9442 1.0401 3.878 0498 1.860 0.0012
AN-SC-82 0.7649 0.0643 1.0673 0.9516 1.1432 6.981 -1.508  1.860 0.0027
AN-SC-84 0.8105 0.0254 1.1211 1.0771 1.1622 2.888 S -4.777  1.860 0.0010

Auxiliary Tests Statistic Critical Skew Kurt
Kolmogorov D Test indicates normal distribution (p > 0.01) 0.72158 1.035 -0.231 0.93385
Bartlett's Test indicates equal variances (p = 0.34) 16.5557 29.1412

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

KSTAT « COMPARLSEN) MNIE MITH PETEIEME SEP. CO-23 W,

LA
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Bivalve Larval Survival and Development Test-Proportion Alive/Normal

Start Date: 25/11/98
End Date: 27/11/98

Test ID: evs8467

Lab ID: BCEVS-:EVS Environment C Sample Type:

Sample ID:

Various

SEDIMENT1-Marine

Sample Date: Protocol: PSEP 95 Test Species: MG-Mytilus galloprovincialis
Comments:  Whatcom Waterway; 9/852-01.1; 9800689

Conc-% 1 2 3 4 5

CR-22 0.6702 0.6842 0.7298 0.6000 0.7439

AN-S8-36  0.5825 0.6246 0.6175 0.5509 0.6667

AN-S8-37 0.6281 06772 06211 05965 0.6491

AN-SS-45 0.6386 0.5228 0.3439 0.5193 0.5298

AN-SS-47 0.4281 0.3474 0.3018 0.3579 0.5018

AN-SC-70 0.7684 0.6947 0.7754 06632 0.7333

AN-SC-71  0.6596 0.7228 0.6246 0.7088 0.6982

AN-SC-72  0.6912 07228 06175 0.6632 0.7474

AN-SC-73 0.7053 0.6632 0.6842 0.7193 0.6281

AN-SC-77 0.7719 0.7333 0.6912 0.7228 0.7404

AN-SC-78 0.5544 0.6947 0.6737 0.6246 0.7018

AN-SC-80 0.4526 0.4702 0.5228 0.6246 0.6632

AN-SC-81 0.5789 0.6000 0.5579 0.5930 0.6070

AN-SC-82 0.6140 0.7789 0.4877 0.5193 0.5895

AN-SC-84 0.7684 0.8000 0.7649 0.8105 0.7895

Transform: Arcsin Square Root 1-Tailed
Conc-% ° Mean sSD Mean Min Max CV% N t-Stat  Critical MSD
CR-22 0.6856 0.0568 0.9767 0.8861 1.0401 6.230 5

“AN-SS-36  0.6084 0.0439 0.8951 0.8364 0.9553  5.040 5 2410 1.860 0.0021

AN-88-37 0.6344 0.0304 0.9217 0.8825 0.9665 3.439 5 1.793 1.860 0.0018

*AN-SS-45 0.5109 0.1058 0.7961 0.6266 0.9258 13.492 5 3.271  1.860 0.0057

*AN-SS-47 0.3874 0.0783 0.6707 0.5816 0.7872 11.977 5 6.790 1.860 0.0038

AN-SC-70  0.7270 0.0480 1.0222 0.9516 1.0771  5.257 5 -1.263  1.860 0.0025

AN-SC-71 0.6828 0.0401 0.9731 0.9113 1.0163  4.405 5 0.108  1.860 0.0021

AN-SC-72 0.6884 0.0508 0.9796 0.9041 1.0442 5585 5 -0.078  1.860 0.0025

AN-SC-73 0.6800- 0.0360 0.9700 0.9149 1.0124 3.964 5 0.209 1.860 0.0018

AN-SC-77 0.7319 0.0292 1.0270 0.9816 1.0729 3.217 5 -1.625 1.860 0.0018

AN-SC-78 0.6498 0.0613 0.9385 0.8399 0.9931 6.788 5 0.870 1.860 0.0029

*AN-SC-80 0.5467 0.0934 0.8329 0.7380 0.9516 11.364 5 2.857 1.860 0.0047

*AN-SC-81 0.5874 0.0195 0.8733 0.8434 0.8033  2.261 5 3.6156 1.860 0.0015

AN-SC-82 0.5979 0.1134 0.8870 0.7731 1.0813 13.555 5 1.489  1.860 0.0068

AN-SC-84 0.7867 0.0198 1.0910 1.0646 1.1204 2.212 5 -3.905 1.860 0.0016
Auxiliary Tests Statistic Critical Skew Kurt
Kolmogorov D Test indicates normal distribution (p > 0.01) 0.6869 1.035 0.18945 1.50881
Bartlett's Test indicates equal variances (p = 0.02) 26.7266 29,1412

Hypothesis Test (1-tail, 0.05)

Homoscedastic t Test indicates significant differences
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Bivalve Larval Survival and Development Test-Proportion Normal

Start Date:  25/11/98 Test ID: evs8467 Sample ID: Various
End Date: 27/11/98 Lab ID: BCEVS-EVS Environment C Sample Type: SEDIMENT1-Marine
Sample Date: Protocol: PSEP 95 Test Species: MG-Mytilus galloprovincialis

Comments:  Whatcom Waterway; 9/852-01.1, 9800689

Conc-% 1 2 3 4 5

CR22 00948 009653 09952 09661 0.8507
AN-SS-36 0.8601 0.9223 0.9167 0.9632 0.9596
AN-SS-37 0.9323 09507 0.9219 0.9140 0.9391
AN-SS-45 0.8966 0.7680 0.6950 0.8000 0.7865
AN-SS-47 0.7262 0.6735 0.5276 0.6892 0.7901
AN-SC-70 0.9777 0.9851 0.9866 0.9742 0.9631
AN-SC-71 0.9038 0.9450 0.8900 0.8938 0.9171
AN-SC-72 0.9657 0.9671 0.9670 0.9844 0.9638
AN-SC-73 0.9617 0.9497 0.9653 0.9762 0.9471
AN-SC-77 0.0402 0.9500° 0.9426 0.9581 0.9591
AN-SC-78 0.8827 0.9429 0.9320 0.8990 0.8929
AN-SC-80 0.6973 0.6601 0.7801 0.8279 0.7746
AN-SC-81 0.8418 0.8182 0.8503 0.8408 0.8160
AN-SC-82 08140 09610 0.7354 0.6758 0.7118
AN-SC-84 0.0648 0.9744 0.9864 0.9625 0.9657

Transform: Arcsin Square Root 1-Tailed

Conc-% -Mean SD Mean Min Max CV% N t-Stat Critical MSD
CR-22 09744 0.0198 1.4232 1.3468 1.5016 5.047 o
*AN-SS-36 0.9244 0.0417 1.3000 1.1874 1.3777 5960 5 2.609 2132 0.0048
*AN-SS-37 0.9316 0.0144 1.3073 1.2731 1.3470  2.208 ) 3.348 2132 0.0026
*AN-SS-45 0.7892 0.0724 1.0990 0.9858 12433  8.480 5 6.162 2.132 0.0059
*AN-SS-47 0.6813 0.0869 0.9740 0.8130 1.0848 10.621 5 7.977 2132 0.0068
AN-SC-70 0.9773 0.0095 1.4222 1.3776 1.4548  2.195 5 0.029 2132 0.0026
*AN-SC-71 0.8099 0.0222 1.2679 1.2327 1.3340  3.231 5 4,199 2132 0.0029
AN-SC-72 09696 0.0084 1.3972 1.3794 1.44556  1.949 5 0.757 2.132 0.0025
AN-SC-73 0.9600 0.0119 1.3713 1.3387 1.4159  2.281 5 1.481 2.132 0.0026
*AN-SC-77 0.9500 00087 1.3459 1.3237 1.3671 1.482 5 2318 2.132 0.0024
sAN-SC-78 0.9099 0.0261 1.2685 1.2212 1.3294 3.709 5 4,030 2132 0.0031
*AN-SC-80 0.7480 0.0679 1.0477 0.9484 11430 7.474 5 7.903 2132 0.0048
*AN-SC-81 0.8334 0.0154 1.1507 1.1275 1.4736  1.786 5 8.157 2.132 0.0024
*AN-SC-82 07796 0.1134 1.0993 0.9650 1.3721 14.869 5 4056 2132 0.0136
AN-SC-84 0.9707 0.0099 1.4013 1.3759 1.4540  2.301 5 0.624 2.132 0.0026
Auxiliary Tests Statistic Critical Skew Kurt
Koimogorov D Test indicates normal distribution (p > 0.01) ‘ 1.02081 1.035 0.80937 4.5187
Bartlett's Test indicates unequal variances (p = 1.03E-04) 42.4939 29.1412
Hypothesis Test (1-tall, 0.05)
Heteroscedastic t Test indicates significant differences
SESTAT: COMPAR 13onS HAGE WiTH BITEEents &0, ce-zz2.
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Bivalve Larval Survival and Development Test-Proportion Alive

Start Date:  25/11/98 Test ID: evs8466 Sample ID: Various
End Date: 27/11/98 Lab ID: BCEVS-EVS Environment C Sample Type: SEDIMENT1-Marine
Sample Date Protocol: PSEP 95 Test Species: MG-Mytilus galloprovincialis
Comments:  Whatcom Waterway; 9/852-01.1; 9800689
Conc-% 1 2 3 4 5
CR-10 0.7288 0.7228 0.7193 0.9123 0.6912
AN-S8-36 0.6772 0.6772 0.6737 0.5719 0.6947
AN-8S-37 0.6737 0.7123 0.6737 0.6526 0.6912
AN-SS-45 0.7123 0.6807 0.4947 0.6491 0.6737
AN-8S-47 0.5895 0.5158 0.5719 0.5193 0.6351
AN-SC-70 0.7860 0.7053 0.7860 0.6807 0.7614
AN-SC-71  0.7298 0.7649 0.7018 0.7930 0.7614
AN-SC-72 0.7158 0.7474 0.6386 0.6737 0.7754
AN-SC-73 0.7333 0.6982 0.7088 0.7368 0.6632
AN-SC-77 0.8211 0.7719 0.7333 0.7544 0.7719
AN-SC-78 0.6281 0.7368 0.7228 0.6947 0.7860
AN-8C-80 0.6491 0.7123 0.6702 0.7544 0.8561
AN-SC-81 0.6877 0.7333 0.6561 0.7053 0.7439
AN-8C-82 0.7544 0.8105 06632 0.7684 0.8281
AN-SC-84 0.7865 0.8211 0.7754 0.8421 0.8175
Transform: Arcsin Square Root 1-Talled
Conc-% Mean SD Mean Min Max CV% N t-Stat  Critical MSD
CR-10 0.7551 0.0891 1.0609 0.9816 1.2701 11.126 5
*AN-58-36 0.6589 0.0493 0.9478 0.8576 0.9854  5.401 5 1.967 1.860 0.0082
AN-88-37 0.6807 0.0223 0.9705 0.9405 1.0046 2.475 5 1.679  1.860 0.0054
*AN-5S-45 0.6421 0.0854 0.9309 0.7801 1.0046  9.421 5 1.977  1.860 0.0080
*AN-88-47 0.5663 0.0502 0.8522 0.8012 098222 5961 5 3.632 1.860 0.0061
AN-SC-70 0.7439 0.0483 1.0415 0.8703 1.0898 5279 § 0.334 1.860 0.0063
AN-SC-71 0.7502 0.0351 1.0482 0.9931 1.0984  3.863 5 0229 1.860 0.0058
AN-SC-72 0.7102 0.0551 1.0037 0.92568 1.0771 6.058 5 0.964 1.860 0.0066
AN-8C-73 0.7081 0.0299 1.0004 0.6516 1.0321  3.271 5 1.105  1.860 0.0056
AN-SC-77 0.7705 0.0324 1.0721 1.0282 1.1340 3.660 5 -0.200  1.860 0.0058
AN-SC-78 0.7137 0.0582 1.0077 0.9149 1.0898 6.378 5 0.885 1.860 0.0067
AN-SC-80 0.7284 0.0820 1.0269 0.9368 1.1818  9.472 5 0.497 1.860 0.0087
AN-SC-81 0.7053 0.0353 0.9974 0.9442 1.0401  3.878 5 1.143  1.860 0.0057
AN-SC-82 0.7649 0.0643 1.0673 0.9516 1.1432  6.981 5 -0.101  1.860 0.0072
AN-SC-84 0.8105 0.0254 1.1211 1.0771 1.1622  2.888 5 -1.099  1.860 0.0056
Auxiliary Tests Statistic Critical Skew Kurt
Kolmogorov D Test indicates normal distribution (p > 0.01) 0.60889 1.035 0.455671 2,15602
Bartlett's Test indicates equal variances (p = 0.12) 20.3356 29.1412
Hypotheslis Test (1-tail, 0.05)
Homoscedastic t Test indicates significant differences
J
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Bivalve Larval Survival and Development Test-Proportion Alive/Normal

Start Date: 25/11/98 Test ID: evs8465 Sample Dt Various
End Date: 27/11/98 Lab ID: BCEVS-EVS Epvironment C Sample Type: SEDIMENT1-Marine
Sample Date: Protocol; PSEP 95 Test Species: MG-Mytilus galloprovincialis
Comments:  Whatcom Waterway, 9/852-01.1; 9800689
Conc-% 1 2 3 4 5
D-Control 0.9368 0.9860 0.6298 0.8596 0.8772
CR-10 06667 0.6947 0.6351 0.8281 0.6772
CR-22 06702 0.6842 0.7298 0.6000 0.7439
CR-23W 0.6737 0.7368 06526 0.7123 0.6596
AN-SS-36 0.5825 0.6246 0.6175 0.5509 0.6667
AN-SS8-37 06281 06772 06211 0.5065 0.6491
AN-SS-45 0.6386 0.5228 0.3439 0.5193 0.5298
AN-SS-47 0.4281 0.3474 0.3018 0.3579 0.5018
AN-SC-70 0.7684 0.6947 0.7754 0.6632 0.7333
AN-SC-71 0.6596 0.7228 0.6246 0.7088 0.6982
AN-SC-72 06912 07228 06176 06632 0.7474
AN-SC-73 0.7053 0.6632 0.6842 0.7193 0.6281
AN-SC-77 0.7719 0.7333 0.6912 0.7228 0.7404
AN-SC-78 0.5544 0.6947 0.6737 0.6246 0.7018
AN-SC-80 0.4526 0.4702 0.5228 0.6246 0.6632
AN-SC-81 05789 0.6000 0.5579 0.5930 0.6070
AN-SC-82 0.6140 0.7789 0.4877 0.5193 0.5895
AN-SC-84 0.7684 0.8000 0.7649 0.8105 0.7895
Transform: Arcsin Square Root 1-Talled
Conc-% Mean sD Mean Min Max CV% N t-Stat Critical MSD
D-Control 0.9179 0.0505 1.2942 1.1868 1.4520 8.073 5
‘CR-10 0.7004 0.0746 0.9945 0.9222 1.1432 8.672 5 4,946  1.860 0.0068
‘CR-22 06856 0.0568 0.9767 0.8861 1.0401 6.230 5 5872 1.860 0.0054
*CR-23W 0.6870 0.0362 0.9776 0.9406 1.0321 4.022 5 6.342  1.860 0.0046
*AN-SS-36 0.6084 0.0439 0.8951 0.8364 0.9553 5.040 5 7.843  1.860 0.0048
*AN-SS-37 0.6344 0.0304 09217 0.8825 0.9665 3.439 5 7.629  1.860 0.0044
*AN-SS-45 0.5109 0.1058 0.7961 0.6266 0.9258 13.492 5 7.433  1.860 0.0084
*AN-SS-47 0.3874 0.0783 0.6707 0.5816 0.7872 11.977 5 10.579  1.860 0.0065
*AN-SC-70 0.7270 0.0480 1.0222 0.9516 1.0771 5.257 5 5177  1.860 0.0051
*AN-SC-71 0.6828 0.0401 0.9731 09113 1.0163 4.405 5 6.358  1.860 0.0047
sAN-SC-72 0.6884 0.0508 0.9796 0.9041 1.0442 5595 - 6 5964 1.860 0.0052
*AN-SC-73 0.6800 0.0360 0.9700 0.9148 1.0124  3.964 5 6.512 1.860 0.0046
sAN-SC-77 0.7319 0.0292 1.0270 0.9816 1.0729  3.217 5 5.452  1.860 0.0045
“AN-SC-78 0.6498 0.0613 0.9385 0.8399 0.9931 6.788 5 6.500 1.860 0.0056
*AN-SC-80 0.5467 0.0934 0.8329 0.7380 0.9516 11.364 5 7.316  1.860 0.0074
*AN-SC-81 0.5874 0.0195 0.8733 0.8434 0.8933 2.261 5 8.852 1.860 0.0042
*AN-SC-82 0.5979 0.1134 0.8870 0.7731 1.0813 13.555 5 5717 1.860 0.0094
“AN-SC-84 0.7867 0.0198 1.0910 1.0646 1.1204 2.212 5 4237 1.860 0.0043
Auxiliary Tests Statistic Critical Skew  Kurt
Kolmogorov D Test indicates normal distribution (p > 0.01) 0.71233 1.035 0.39249 1.2209
Bartlett's Test indicates equal variances (p = 0.02) 30.8756 33.4087

Hypothesls Test (1-tall, 0.05)

Homoscedastic t Test indicates significant differences
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Bivalve Larval Survival and Development Test-Proportion Normal

Start Date: 25/11/98 Test ID:  evsB8465 Sample ID: Various
End Date: 27111198 Lab ID: BCEVS-EVS Environment C Sample Type: SEDIMENT1-Marine
Sample Date: Protocol: PSEP 95 Test Species: MG-Mytilus galloprovincialis

Comments:  Whatcom Waterway; 9/852-01.1; 9800689

Conc-% 1 2 3 4 5

D-Control  0.9468 0.9525 0.9364 0.9245 0.9470
CR-10 08135 09612 0.8829 09077 09787
CR-22 0.9948 0.9653 0.9952 0.9661 0.9507

CR-23W 0.9697 0.9589 0.9538 0.9621 0.9495
AN-S8-36 0.8601 0.9223 0.9167 0.9632 0.9596
AN-88-37 0.9323 0.9507 0.9219 0.9140 0.9391
AN-SS45 0.8966 0.7680 0.6950 0.8000 0.7865
AN-SS-47 0.7262 0.6735 0.5276 0.6892 0.7901
AN-SC-70 0.9777 0.9851 0.9866 0.9742 0.9631
AN-SC-71 0.8038 0.9450 0.8900 0.8938 0.9171
AN-SC-72 0.9657 0.9671 0.9670 0.9844 0.9638
AN-SC-73 09617 09497 0.9653 0.9762 0.9471
AN-SC-77 0.9402 0.9500 0.9426 0.9581 0.9591
AN-SC-78 0.8827 0.9429 0.9320 0.8980 0.8929
AN-SC-80 0.6973 0.6601 0.7801 0.8279 0.7746
AN-SC-81 0.8418 0.8182 0.8503 0.8408 0.8160
AN-SC-82 0.8140 09610 0.7354 0.6758 0.7119
AN-SC-84 0.9648 0.9744 0.9864 0.9625 0.9657

Transform: Arcsin Square Root 1-Tailed

Conc-% Mean SD Mean Min Max CV% N t-Stat Critical MSD
D-Control  0.9414 0.0111 1.3272 1.2925 1.3512 1.748 5
CR-10 0.9290 0.0401 1.3112 1.2216 1.4278 6.529 5 0.403 2.132 0.0034
CR-22 09744 0.0198 1.4232 1.3468 1.5016  5.047 5 -2.845 2,132 0.0024
CR-23W 0.9588 0.0078 1.3671 1.3441 1.3958 1.453 5 -2.924 2.132 0.0004
AN-88-36 0.9244 0.0417 1.3000 1.1874 1.3777 5.960 5 0.753 2.132 0.0028
AN-88-37 0.9316 0.0144 1.3073 1.2731 1.3470 2.208 5 1.201 2.132 0.0006
*AN-SS-45 0.7892 0.0724 1.0990 0.9858 1.2433 8.480 5 5.313 2,132 0.0038
*AN-88-47 0.6813 0.0969 0.9740 0.8130 1.0948 10.621 5 7.450 2132 0.0048
AN-SC-70 0.9773 0.0095 1.4222 13776 1.4548 2.195 5 -5.463 2132 0.0006
*AN-SC-71 0.9099 0.0222 1.2679 1.2327 1.3340 3.231 5 2814 2132 0.0009
AN-SC-72 0.9696 0.0084 1.3972 1.3794 1.4455 1.949 5 -4.376 2,132 0.0005
AN-SC-73 0.9600 0.0119 1.3713 1.3387 1.4159 2.281 5 -2.534 2132 0.0006
AN-8C-77 0.9500 0.0087 1.3459 1.3237 1.3671  1.482 5 -1.369 2132 0.0004
*‘AN-SC-78 0.9099 0.0261 1.2685 1.2212 1.3284 3.709 5 2504 2132 0.0012
*AN-SC-80 0.7480 0.0679 1.0477 0.9484 1.1430 7.474 5 7.653 ’2.132 0.0028
*AN-SC-81 0.8334 0.0154° 1.1507 1.1275 1.1735 1.786 5 12736 2,132 0.0004
*AN-SC-82 0.7796 0.1134 1.0993 0.9650 1.3721 14.869 5 3.086 2.132 0.0116
AN-SC-84 0.9707 0.0099 1.4013 1.3759 1.4540 2.301 5 -4.169 2.132 0.0007
Auxiliary Tests Statistic Critical Skew Kurt
Kolmogorov D Test indicates non-normal distribution (p <= 0.01) 1.0606 1.035 0.8825 4.45764
Bartlett's Test indicates unequal variances (p = 1.25E-05) 53.3695 33.4087

Hypothesls Test (1-tail, 0.05)

Heteroscedastic t Test indicates significant differences
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Test BV-Bivalve Larval Survival and Development Test
Species: MG-Mytilus galloprovincialis

Sample ID. Various
Start Date 25/11/98

End Date 27/11/98

— -

Test ID. evs8465

Protocol: PSEP 95

Sample Type: SEDIMENT1-Marine

Lab ID: BCEVS-EVS Environment Consultants

Initial Number Number
Pos| ID | Rep Group Density Normal Abnormal Notes
1 1 D-Control 285 267 15
2 2 D-Control 285 281 14
3 3 D-Control 285 265 18
4 4 D-Control 285 245 20
5 5 D-Control 285 250 14
6 1 CR-10 285 190 18
7 2 CR-10 285 198 8
8 3 CR-10 285 181 24
9 4 CR-10 285 236 24
10 5 CR-10 285 193 4
11 ] 1 CR-22 285 191 1
12 | 2 CR-22 285 195 7
13 3 CR-22 285 208 1
14 | -4 CR-22 285 171 6
16 5 CR-22 285 212 11
16 | 1 CR-23W 285 192 6
17 | 2 CR-23W 285 210 9
18 3 CR-23W 285 186 9
19 | 4 CR-23W 285 203 8
20| 5 CR-23W 285 188 10
21 1 AN-5S§-36 285 166 27
22 | 2 AN-SS8-36 285 178 15
23 3 AN-88-36 285 176 16
24 4 AN-S8-36 285 167 6
25 | 5 AN-SS-36 285 190 8
26 | 1 AN-SS-37 285 179 13
27 | 2 AN-SS-37 285 193 10
28 3 AN-8S-37 285 177 15
29 4 AN-S8-37 285 170 16
30| 5 AN-SS-37 285 185 12
()] 31 ] 1 AN-S5-45 285 182 21
32| 2 AN-85-45 285 149 45
33 3 AN-S8-45 285 98 43
34| 4 AN-SS5-45 285 148 37
35| 6 AN-SS-45 285 151 41
FIIEE AN-SS-47 285 122 46
37 | 2 AN-SS-47 285 99 48
38| 3 AN-55-47 285 86 77
39| 4 AN-SS-47 285 102 46
40 5 AN-SS-47 285 143 38
(W] 41 ] 1 AN-SC-70 285 219 5
42 2 AN-8C-70 285 198 3
43 3 AN-SC-70 285 221 3
44 | 4 AN-SC-70 285 189 5
45 5 AN-SC-70 285 209 8
(] a6 | 1 AN-SC-71 285 188 20
47 2 AN-SC-71 285 206 12
48 3 AN-8C-71 285 178 22
49 | 4 AN-SC-71 285 202 24
50 5 AN-SC-71 285 199 18
{1 51 1 AN-SC-72 285 197 7
52 2 AN-SC-72 285 206 7
Page 1 ToxCalc 5.0
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EVS CONSULTANTS
LARVAL DEVELOPMENT TOXICITY TEST - SEDIMENT (SAMPLES)

4

Client _pz -~ 20p gy W":';/ Test Species _ /7 iz ijrpir 200 2
'S Project No. _/vf7-pi Source/Date Recéived - ir. [z Psilors 7 oy
Er—— i . . ’ cown >
/S Work Order I\fo. Al Test Initiation Date/Time 7 ooiwzup 2 7 (257 © - o
Logbook ___//Y Pages/¢~/+7  Test Termination Date _A/vacay 21,177,
Initial Embryo Density ' Topeelytron /21 00( Test Volume (mL) SR
/ , .
g Aliquot Size (mL) i
Primary Count Backup Count
Sample ID Rep. Comments Tech.
Normal | Abnormal | Normal | Abnormal Init
Larvae Larvae Larvae Larvae
A 1L x| i
o . B ! FF St
HH 53 2 (79 L ¥ £
C FlG 1l ol
D 1yt (v . &y
- E 110 3 : s/
A =k i <
B |13 i :
- a1 #
At L C i34 i 7!
D |is0 [ i
E |i7¢ 13 E%
A
B
C
D
E .
A
B
C
./, 7 fa "“‘"\ . _ -
. ua Verified By _ - /r/ FLUWSOhe Date Verified _¢ ;’, Az ,,/ /<
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EVS CONSULTANTS
LARVAL DEVELOPMENT TOXICITY TEST - SEDIMENT (SAMPLES)

Client __svfrers oo w}v:?-'f’rw"'f' Test Species _z/ -:' e / :
“VSProjectNo. _*rj "7 -0 ¢ Source/Date Recetved .z /s ""j:' i ik df ﬁ,’_//;._’f_f_
/S Work Order No, __ "+ %0 17 . Test Initiation Date/Time 4/u. a2 20720 v o /0wl
Logbook __/7/ ¢ Pages /7 Y Test Termination Date _wsstiz 2 7L
Initial Embryo Density _:% ity 4. ;/,/;.1 el Test Volume (mL) [oopd
i Aliquot Size (mL) L0 it
Primary Count Backup Count
Sample ID Rep. Comments Tech.
Normal | Abnormal | Normal | Abnormal Init.
Larvae | Larvae Larvae Larvae
A | /05 %/ A
y B | i %y &
Moo 81 R = *F P
. C | jsY 23 : A
| D b 3% : - J |
E | 132 |3 A
A i 76 55
. ] £ ('-/:
pi . . B 174 G ey
"l - K 7 an
C |14 e} 7 s
D [|FY EX e 5/
~ - /
E j i 5 2 '
A 113y | 40 o
< ~ oo <
i /13\, S D B |22 ? =0\ A 7
D |j45 ) 45
e oA
E f 0 (/} . 194 3
A | 214 S ad
- B ;2 2 3 ] {V’ o
Al v £9 -
C ;’ \']I 7y 7
D |2 l v
E 7 5 ¥ &'
77 VY v —
_ aa Verified By __{ AT X v A e Date Verified =Y. 7%/ 1 ¢
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EVS CONSULTANTS
LARVAL DEVELOPMENT TOXICITY TEST - FINAL WATER QUALITY

»: VS Project No.

V. “55“-% f

EVS Work Order Nol __ 7504 &57

Test Species Yo gullsrmonc i fos

v/ 7
. Test Initiation Date/Time Aprese b 257 f77i //g_v/m

Test Termination Date Moorwdn s ”:":./I iy

Logbook ____#/C Pages _ /45147 Test Duration A,
Sample ID Conc/Rep Temperature pH Salinity Dissolved
' °C) ] R ____(ppt) Oxygen (mg/L)
/ec 0“]‘(‘.,/ /4* 10 e o 230 ry- 3
U
A .0 9 e 35 7.0
C l\¢.0 §.0 20 7.1
D lpC 5 30 7.7
£ .0 7.0 30 7.7
. FEWl et W ; Tewm /.
ILTech. Init. Cp - CJZ M by ' Cid
WQ Instruments Used: Temp. {2 (1hia vicd! pH_T A -3 Salinity 7 — -7 2~ DO LA -7C

Comments

FHurmemeer

‘Set Up By , )k  ¢AH
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