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1.0 INTRODUCTION

/
/

‘Sediment toxicity tests using the amphipod, Rhepoxynius abronius, the polycheate; Neanthes
spp.; and larvae of the echinoderm, Dendraster excentricus, were conducted based on methods
described in the combined Quality Assurance Project Plan and Laboratory Analysis Plan
(QAPP/LAP) (EVS, 1994). Thirty sediment samples were collected between May 23 and June 1,
1994. Samples were identified as follows:

DAC-HY-21T

DAC-HY-IT | DAC-HY-11T

DACHY-2T- DAC-HY-12T DAC-HY-22T
DAC-HY-3T- DAC-HY-13T DAC-HY-23T
DAC-HY-4T DAC-HY-14T DAC-HY-24T
DAC-HY-5T DAC-HY-15T DAC-HY-25T
DAC-HY-6T DAC-HY-16T DAC-HY-26T
DAC-HY-TT DAC-HY-17T DAC-HY-27T
DAC-HY-8T DAC-HY-18T DAC-HY-28T
DAC-HY-9T DAC-HY-19T DAC-CR-2T
DAC-HY-10T DAC-HY-20T DAC-CR-2AT

‘The sediments were transported to the laboratory on May 28 and June 2, 1994 and stored at 4°C

_in the dark until testing was initiated. Due to the large number of samples, the sediments were
divided into two batches. The amphipod and Neanthes bioassays were initiated on May 31 and
June 3, 1994 and the larval bloassay was initiated on June 8, and June 9, 1994.

2.0 METHODS

This section provides a brief description of the test methods. Detalled laboratory SOPs for each
test were are included in the combined QAPP/LAP (EVS 1994).

21 Amphipod Bioassay (Rhepoxymus abromus)

Adult amphipods were collected from West Beach, Whidbey Island, Washington, and acclimated
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to the test water temperature and salinity for four days prior to testing. For each bioassay
replicate, 20 amphipods were exposed to a 2-cm layer of sediment (test and reference) in a 1-liter
chamber filled with clean seawater (800 ml). Each chamber was examined on 2 daily basis for
dead amphipods, amphipods emerged from the sediment (either floating on water surface or
lying on tope of the sediment), and abnormal behavioral responses (e.g., failure to rebury). All
observations were recorded in the laboratory notebook. Five replicate analyses were conducted
for each test sample. After the 10-day exposure period. the amphipods in each test chamber were
sieved from the sediment and the survivors counted. Percent mortality was determined relative
to the total of 20 individuals added to each chamber at the beginning of the test. The ability of
survivors to rebury was determined by exposing them to clean control sediment and recording
the number that failed to rebury after a 1-hour period. Percent non-reburial was determined
relative to the number of survivors in each test chamber. Effective mortality was determmed
from the sum of dead individuals plus those survivors that were not able to rebury.

QA/QC procedures for the amphipod bioassay include the use of a reference sediment, positive
and negative controls, and daily measurement of water quality conditions (i.c., temperature,
salinity, pH, dissolved oxygen) in each test chamber. A performance standard of no more than
10 percent mortality in the control replicates was to assess test acceptability. If the control
standard is exceed (i.e., mortality greater than 10 percent for the controls) then the data will
either be rejected, or, based on evaluation of other performance measures (e.g., positive control
and reference sediment survival rates), the data may be qualified and accepted for analysis. In
the present study, cadmium chloride was used as the reference toxicant and a sediment from

. West Beach, Whidbey Island, Washington was used as the negative control.

2.2 Juvenile Polychaete Bioassay

Neanthes spp. were obtained from laboratory cultures. Upon receipt of test animals, they were
acclimated to test water temperature and salinity for a period of 2 days. Animals were fed
(TetraMin®) during the acclimation period and weight 0.5 to 1.0 mg (dry weight) at the start of
the test. The bioassays were conducted using a static-renewal system. Five replicates were
prepared for each sample. Each exposure chamber consisted of a 1-liter jar, 2-cm of sediment,
and 800-ml of clean seawater. Five juvenile worms were randomly added to each exposure
chamber. All chambers were examined one hour after addition of test animals. All animals that
did not appear to be burrowing were replaced. Approximately 40 mg of TetraMin® was added
to each chamber every second day. Every third day, one-third of the overlying water in each
chamber was exchanged with fresh seawater to prevent water quality deterioration. At the
beginning of the test, three subsamples of worms (five worms per subsample) were randomly
selected to provide an estimate of initial worm biomass. Dry welghts (nearest 0.1 mg) were
obtained after drying these worms for 24 hours at 50°C. After the 20-day exposure period, the
contents of each replicate chamber was sieved (0.5 mm) and the number of survivors recorded.
Percent mortality was determined relative to the total of five individuals added to each chamber
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3

at the start of the test. Final worm weight for each replicate was determined by drying all

survivors at 50°C for 24 hours and weighing to the nearest 0.1 mg. y

/

QA/QC procedures for the juvenile polychaete bioassay include the use of a reference sediment,-
positive and negative controls, and daily measurement of water quality conditions (i.e.,
temperature, salinity, pH, dissolved oxygen) in each test chamber. Water quality measurements -
were made just prior to seawater placement. A performance standard of no more than 10 percent -
mortality in the control replicates was used to assess test acceptability. If the control standard is

-exceed (i.e., mortality greater than 10 percent for the controls) then the data will either be

- rejected, or, based on evaluation of other performance measures (e.g., positive control and
reference sediment survival rates), the data may be qualified and accepted for analysis. In the
present study, cadmium chloride was used as the reference toxicant and a sediment from West
Beach, Whidbey Island, Washington, was used as the negative control. No performance criteria
have been established for the growth endpoint for this test.

23 Echinoderm Larvae Bioassay

Stocks of mature, adult echinoderms were obtained from the EVS marine laboratory. Adult sand .

dollars were spawned in the laboratory by injecting 0.5M KCl into the coelomic cavity. Prior to '

spawning of the adults, five replicate test beakers were prepared for each sample. Twenty grams ’

(20 g) of sediment were added to each beaker; clean seawater was added up to 1 liter to make a

final concentration in all containers of 20 grams (wet weight) of sediment per liter of seawater.

Sediments were suspended by vigorous shaking for 10 seconds then allowed to settle for four

bours prior to adding the embryos. For each bioassay replicate, approximately 20,000 to 40,000

embryos were added to a 1-liter test chamber within 2 hours of fertilization. The embryo

concentration at test initiation (T, hours) was confirmed by collecting replicate 10 ml samples

from control cultures and preserving them in 5-percent buffered formalin. After a 48-hour

incubation period, the water and larvae overlying the settled sediment in each beaker was

decanted into a clean 1-liter beaker and the water mixed thoroughly. ‘A 10-ml aliquot was

removed from each sample and placed into a vial. The contents of vial were preserved in 5-

percent buffered formalin. Preserved samples were examined for normal and abnormal larval

development. Abnormal development is defined as failure to develop the fully shelled, hinged,
mmPcmcnt survival for each replicate bioassay was based on the

number of larvae surviving in each test container relative to the initial number; percent abnormal

development for each replicate was based on the number of survivors that are abnormal.

QA/QC procedures for the echinoderm larval bioassay include the use of a reference sediment,
positive and negative controls, and measurement of water quality conditions (i.e., temperature,
salinity, pH, dissolved oxygen). Water quality measurements were made daily in the replicates
prepared specifically for monitoring water quality. Ammonia-nitrogen was measured in a
subsample of water from the water quality control beaker for each sediment sample and from the
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4

seawater control at the beginning and end of the exposure period. The test was considered valid
if more than 30 percent of the negative control organisms die and control abnormalities exceed
10 percent. In the present study, both cadmium chloride and sodium dodecyl sulphate were used

as the reference toxicants; sediment from West Beach, Whidbey Island, Washington, was used as
the negative control.

3.0 RESULTS

This section presents a summary of the test results and the water quality parameters. In addition,
any deviations from the test protocol are noted and the corrective action taken noted.

3.1 Amphipod Bioassay (Rhepoxynius abronius)

Results of the sediment toxicity tests are summarized in Tables 1 and 2. Raw data and statistical
printouts are provided in Appendix A. Mean Survival in the two control sediments for Setup #1
were both 97%. Mean survival in the two control sediments for Setup #2 was 96% and 93 %.
All these results met the specified control criteria. Survival in the Hylebos Waterway test
sediments ranged from 67-97% in Setup #1 and in Setup #2 from 56-93.8 %. Percent reburial
ranged from 84-96% in Setup #1 and in Setup #2 from 85-100%.

Replicate C for Control Sample 2, Setup #1 was misseeded with 1 extra amphipod. Therefore,
calculations for Control Sample 2 was based on 101 total amphipods. Replicates C,D, and E for
sample DAC-HY-19T were misseeded with 40 amphipods each. Therefore, calculations for
sample DAC-HY-19T were based on 160 total amphipods. Replicate B for sample DAC-HY-
23T and replicate D for sample DAC-HY-2AT were each misseeded with 40 amphipods.
Therefore, calculations for sample DAC-HY-23T and DAC-HY-2AT were based on 120 total
amphipods. Replicate C for sample DAC-HY-7T was tipped over on Day 5 of testing and was
therefore removed from statistical analysis.

‘Water quality parameters for both setups were in the following ranges:

temperature 15-16 °C;
dissolved oxygen 7.0-8.9 mg/L;
pH 1.5-8.4;
salinity 27-31 ppt.

The 96-h LC50 value (the concentration at which 50% mortality occurred) for the reference
toxicant was determined using the EFFL software program (Stephan, 1977). The 96-h LC50
value for cadmium was 1.113 mg/L for Setup #1 and 1.056 mg/L for Setup #2. The approximate
95% confidence limits were calculated using the binomial test and were determined to be 0.320
and 1.800 mg/L for both setups.
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.Table 1. Summary of Rhepoxynius abronius (Setup #1) sediment toxicity test results.
[Sampled | WMeansunial(h) | WMeanReburmi
Control 1 97 100
DAC-HY-13T . , 89 9
DAC-HY-14T -1 97 84 .
DAC-HY-15T . : 86 94
DAC-HY-16T . ' 88 92
DAC-HY-18T ’ 86 . 95
DAC-HY-19T 91 92
DAC-HY-21T 73 85
DAC-HY-22T , 85 91
DAC-HY-24T - N - 67 94
Control 2 97 100
_DAC-HY-17T 84 89
DAC-HY-20T 84 96
%

_Table 2. Summary of Rhepoxynius abronius (Setup #2) sediment toxicity test results.
CSample D _ Mean Survival (%) ~ Mean Reburial (%)
Control 1 9 ' 99
DAC-HY-4T 79 o7
DAC-HY-6T 87 95
DAC-HY-7T . ‘ 93.8 92
DAC-HY-ST 84 94
DAC-HY-10T 56 98
DAC-HY-12T 77 97
DAC-HY-26T 81 85
DAC-HY-27T 86 , 88
DAC-HY-28T 72 92
Control 2 S 93 o8
DAC-HY-1T - 77 96
DAC-HY-2T 88 | 91
DAC-HY-3T . 86 87
DAC-HY-5T 77 97
DAC-HY-8T 74 . 96
DAC-HY-11T ‘ 86 100
DAC-HY-25T 87 97
DAC-CR-2T 85 100
DA -2AT 72 96
00328
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3 2 Juvenile Polychaete Bioassay

Results of the sediment toxicity tests are summarized in Tables 3 and 4. Raw data and staustlcal
printouts are provided in Appendix B. Mean Survival in the two control sediments for Setup #1
were both 100%. Mean survival in the two control sediments for Setup #2 were also both 100%.
" All these results met the specified control criteria. Survival in the Hylebos Waterway test
sediments ranged from 88-100% in Setup #1 and in Setup #2 from 92-100%. Mean individual
biomass ranged from 9.40-14.18 mg in Setup #1 and in Setup #2 from 6.15-12.58 mg.

Replicate A for sample DAC-HY-21T was misseeded with 6 organisms. Replicatc B for sample
DAC-HY-27T was double seeded with 10 organisms. Replicate C for sample DAC-HY-27T was
missed in the seeding process. All calculations for this sample (DAC-HY-27T) are based on four
replicates. The following replicates were missing small pieces of one or more organisms: DAC-
HY-9T-A; DAC-HY-28T-D; DAC-HY-1T-B,D; DAC-HY-8T-A; DAC-HY-5T-C; DAC-HY-
25T-AC; DAC-HY-ZIT—E and DAC-HY-13T-C

Water quality parameters for,both setups were in the following ranges:

temperature ‘ ' 20-22 °C;
dissolved oxygen 1.1-7.6 mg/L;
pH A 7.1-84;
salinity ' 26-33 ppt.

The 96-h LC50 value (the concentration at which 50% mortality occurred) for the reference
toxicant was determined using the EFFL software program (Stephan, 1977). The 96-h LC50
value for cadmium was 7.955 mg/L for Setup #1 and 6.721 mg/L for Setup #2. The approximate
95% confidence limits were calculated using the binomial test and were determined to be 5.600
and 10.000 mg/L for Setup #1 and 3.200 and 10.000 for Setup #2.

3.3 Echinoderm Larvae Bioassay

Results of the sediment toxicity tests are summarized in Tables 5 and 6. Raw data and statistical
printouts are provided in Appendices A and B. Mean percent mortality in the two control
sediments for Setup #1 were <20.0 and -23.2%. Mean percent mortality in the two control
seawaters for Setup #1 were -12.2 and -26.1%. Mean percent mortality in the two control
sediments for Setup #2 were -6.5 and -9.4%. Mean percent mortality in the two control
seawaters for Setup #2 were -10.1 and -11 0%. All these results met the specified control criteria
(PSEP, 1991). Mean percent mortality in the Hylebos Waterway test sediments ranged from -
33.2 t0 50.4% in Setup #1 and in Setup #2 from -9.3 to 33.4%. Mean percent abnormality
ranged from 3.2-17.9% in Setup #1 and in Setup #2 from 4.2-10.9%.

‘Water quality parameters for both setups were in the following ranges:

temperature : 15.5-16.0 °C;

dissolved oxygen 5.0-8.1 mg/L;

pH 7.0-7.8; ‘ - = ¢
salinity 30-32 ppt. | 00523
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Table 3.

7

Summary of Neanthes arenaceodentata (Setup #1) sediment toxicity test results.
[ ————— - A
Sampis 1D 1 Mean Survival (%) | Mean Individual Biomass (mg)
Control 1 100 . . 1094 ‘
DAC-HY-13T 100 12.84
DAC-HY-14T 100 12.64
DAG-HY-15T 92 1212
DAC-HY-16T 100 9.40
DAC-HY-18T . 88 11.30
DAC-HY-19T 100 11.78
DAC-HY-21T 100 13.07
DAC-HY-22T 96 10.89
DAC-HY-24T 100 14.18
Control 2 100 1165
. DAC-HY-17T 100 10.60
DAC-HY-20T 100 10.62
_DAGHY-25T 100 T R
Table 4. - Summary of Neanthes arenaceodentata (Setup #2) sediment toxicity test results.
"Sample ID Meansurvival (%) | Mean Individual Biomass (mg) ||
Control 1 100 . 10.22
DAC-HY-4T 100 10.14
DAC-HY-6T 100 11.42
DAC-HY-7T 100 10.20
DAC-HY-9T 100 9.98
DAC-HY-10T 96 9.33
'DAC-HY-12T 100 10.73
DAC-HY-26T 100 10.07
DAC-HY-27T 100 6.15
DAC-HY-28T 100 10.00
Contro! 2 100 9.67
DAC-HY-1T 100 10.12
DAC-HY-2T 9 7.36
DAC-HY-3T 100 10.37
DAC-HY-5T 92 12.58
DAC-HY-8T 96 11.48
DAC-HY-11T 100 9.10
DAC-HY-25T 9 9.18
DAC-CR-2T 92 9.93
-CR-2AT 92 9.01
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Table 5. Summary of Dendraster excentricus (Setup #1) sediment toxic@;y test results.
Sample D Mean Mortallty (%) Mean Abnormal (%) |
Control 1 200 | 4.7
DAC-HY-8T 26 8.7.
DAC-HY-9T 12,6 17.9
DAC-HY-10T 265 87
DAC-HY-11T 17.9 32’
DAC-HY-12T 8.2 4.5
DAC-HY-13T 197 8.4
DAC-HY-15T 6.6 9.2
DAC-HY-16T 17 78
DAC-HY-23T 217 8.1
Control 2 232 48
DAC-HY-17T -17.9 3.4
DAC-HY-18T 32 5.6
DAC-HY-19T 25.1 34
DAC-HY-20T 50.4 136 °
DAC-HY-21T 332 35
| DACHY-22T 27 49
Table 6. Summary of Dendraster excentricus (Setup #2) sediment toxicity test results.
[Fsampieip Mean Mortallty (%) Mean Abnormal (%)
Control 1 -6.5 5.0
DAC-HY-2T 6.3 8.5
DAC-HY-5T 6.4 8.8
DAC-HY-24T 246 7.7
DAC-HY-26T 9.2 108
DAC-CR-2T 33.4 9.1
DAC-CR-2AT -18 6.6
Control 2 9.4 . 56
_DAC-HY-1T -9.3 8.0
DAC-HY-3T 5.6 9.6
DAC-HY-4T 17.8 4.2
DAC-HY-6T 4.9 8.8 |
DAC-HY-7T 6.6 74
DAC-HY-14T 8.2 42
DAC-HY-25T 29.7 9.8
DAC-HY-27T- 25.8 9.8
| DACHY-26T 18 24
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The 48-h LCS0 value (the concentration at which 50% mortality occurred) for the reference
toxicant was determined using the EFFL software program (Stephan, 1977). The 48-h LCS50

value for cadmium was 3.980 mg/L for Setup #1 and 9.108 mg/L for Setup #2. The approximate

95% confidence limits were calculated using the binomial test and were determined to be 3.200
and 5.600 mg/L for Setup #1 and 5.600 and +  for.Setup #2.

40 QA/QC REVIEW OF BIOASSAY DATA
4.1 Amphipod Bioassay (Rhepoxynius abronius)

Sediment testing using R. abronius were initiated on May 31 and June 3, 1994. These initiation
dates were within the recommended holding time of 14 days. The tests were performed within
the recommended water quality parameters, met minimum control survival standards, and the
reference toxicant LC,, was within laboratory test history limits.

Replicates from three samples and one contro] were misseeded with twice the number of animals
(i.e., 40 instead of 20). This was-noted and all subsequent calculations for those samples were
based on the actual number of ammals placed in the jar. For one sample one replicate jar was lost
during the test, so calculation of mean survival for this sample was based on four replicates.

4.2 Juvenile Polychaete Bioassay

Scdiment testing using Neanthes were initiated on May 31 and June 3, 1994. These initiation
dates were within the recommended holding time of 14 days. The tests were performed within

the recommended water quality parameters, met minimum control survival standards, and the
reference toxicant L.C,, was within laboratory test history limits.

Replicates from two samples were misseeded with more animals than specified in the protocols.
"This was noted and all subsequent calculations for those samples were based on the actual
number of animals placed in the jar. For one sample, one replicate jar (replicate C for sample
DAC-HY-27T) was not seeded during the test, so calculation of mean survival for this sample
was based on four replicates.

4.3 Echinoderm Larvae Bioassay
Sediment testing using the echinoderm larvae were initiated on June 8 and 9, 1994. These

initiation dates were not within the recommended holding time of 14 days for samples DAC-HY-
13 and DAC-HY-14. Tests were initiated on day 15 for both samples.
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The tests were performed within the recommended water quahty parameters, met minimum

control survival standards, and the reference tox1cant LCs, was within laboratory test history
limits.

44  Overall Summary-

All data are deemed .acceptable for use as outlined in the QAPP/LAP (EVS, 1994). None of the
data require quahﬁcatlons, although it is recommended that the deviations in bioassay testing
-discussed in th1s review be presented and discussed in the data report..
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APPENDIX A
Amphipod Bioassay
RAW DATA
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EVS CONSULTANTS -
Mphifod Survival and Emergeace Data /
Qlient: NOAA — Setup #1 ‘Test Species: Rheparyuhu abroniue
Project #: 9/618-02.4 Date Initiated: May 31, 1994
Work Order: 940225 Date Terminated: June 10, 1994
Test Type: 10-~d static marine sediment
Number of Test Organisms: 20
No. No. Emerged No. Failing Mean Mean
Sample ID Rep  Survivors Day:1=-10 to Reburrow Survival Emerganca Reburisl
(%) (#akday) (%)
Control 1 A 20 0 ] 97.0 0.2 100
B 20 0 0
c 187 8 0
D 20 1 0
B 19 1 4]
DAC-HY-13T Al 16 s 1 89.0 0.9 %
B 19 8 0
ct 16 19 0
D 18 7 1
E 20 6 2
DAC~-HY-14T A 20 2 1 97.0 0.8 84
) B 19 8 2
(o4 19 5 2
D 19 17 7
E 20 8 4
DAC-HY-15T A 16 11 0 86.0 0.7 94
B 18 10 2
C 18 6 1
D 17 4 1
E 17 6 T1
I
DAC-HY-16T A 16 ] 1 88.0 0.5 92
B 19 6 0
C 18 4 1
D 18 7 2
E 17 3 3
1. A 0.5~cm crab was found in each of these replicates (DAC-HY-13T-A,C).
00536
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EVS CONSULTANTS

Amphipod Survival and Emergence Data /
Clicat: NOAA — Sciup #1 : Temt Species Rhcpoxynius abroaius
Project #: 9/618—02.4 Date Initiated: May 31, 1994
Work Order: 940225 Date Terminated: June 10, 1994
Test Type: 10-d static marine sediment
Number of Test Organisms: C 20
No. No. Emerged No. Failing Mecan Mean
Samplc ID Rep Survivors . Days 1-10 to Reburrow Survival Emergence Reburial
' (%) . (#fariday) (%)
DAC-HY~18T A 17 5 1 86.0 08 95
B 16 S 2
C 18 14 0
D 18 9 1
E 17 9 0
DAC-HY-19T A 19 - 5 0 91.0 1.1 92
B 17 s 1
c? 37 16 6
D? 35 16 3
B2 37 13 2
DAC-HY-21T A 19 - 9 2 73.0 1.2 85
B 16 8 1
[od 14 18 3
D 16 2
B 16 9 3
DAC-HY-22T A 18 1 2 85.0 0.4 91
B 16 8 3
C 19 5 2
D 13 1 1
E “19 - 4 0
B
DAC-HY-24T A 13 . 17 1 67.0 23 94
B 12 21 0
C 12 36 0
D 13- 13 2
B 17 28 1

2. These replicates (DAC-HY -19T~C,D,E) appear 1o have been misseeded with 40 amphipods each.
Calculations for this sample (DAC—HY ~19T) were based on 160 total amphipods.
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EVS CONSULTANTS

Amphipod Survival and Emergence Data

Client:

Rhepaxynius abronius

NOAA - Setup #1.. Test Species:
Project #: . 9/618-02.4 Date Initiated: May 31, 1994
Work Order: 940225 Date Terminated: June 10, 1994 *
Test Type: 10~d static marine sediment
Number of Test Organisms: 20
No. No. Emerged No. Failing Mean Mean
Sample ID Rep  Survivors Days1-10  to Reburrow Survival  Emergence Reburial
(%) (Wlariday) ___(%
Control 2 A 19 .6 0 97.0 0.3 100
B 20 V] (1]
c 21 0 (i}
D 19 9 0
B 19 0 0
DAC-HY-1TT A 15 s 0 84.0 02 89
B 16 2 1
c 18 1 2
D 18 0 3
E 17 1 3
DAC~-HY-20T A 18 5 0 84.0 0.7 96
B 19 10 0
o 14 9 2
D 17 n 0
E 16 2 1
DAC-HY~-23T A 16 2 1 84.0 1.0 86
B¢ 34 16 6
C 17 8 2
D 16 14 2
B 18 11 3

3. This replicate (Control 2~ C) appears to have been misseeded with one extra amphipod. Calculations have been

based on 101 total amphipods.

4. This replicate (DAC— HY ~23T- B) appears to have been misseeded with 40 amphipods. Calculations have been

based on 120 total amphipods.
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EVS CONSULTANTS - AMPHIPOD SEDIMENT TOXICITY TESTS Page N“g?-
EMERGENCE, SURVIVAL AND DAY 10 WATER QUALITY
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EMERGENCE, SURVIVAL AND DAY 10 WATER QUALITY
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EMERGENCE, SURVIVAL AND DAY 10 WATER QUALITY
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EVS CONSULTANTS - AMPRIPOD SEDIMENT TOXICITY TESTS
EMERGENCE, SURVIVAL AND DAY 10 WATER QUALITY
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EVS CONSULTANTS - AMPHIPOD SEDIMENT TOXICITY TESTS
EMERGENCE, SURVIVAL AND DAY 10 WATER QUALITY
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3

at the start of the test. Final worm weight for each replicate was determined by drying dll
survivors at 50°C for 24 hours and weighing to the nearest 0.1 mg. /

QA/QC procedures for the juvenile polychacte bioassay include the use of a reference sediment,
positive and negative controls, and daily measurement of water quality conditions (i.e.,
temperature, salinity, pH, dissolved oxygen) in each test chamber. Water quality measurements
were made just prior to scawater placement. A performance standard of no more than 10 percent
mortality in the control replicates was used to assess test acceptability. If the control standard is
exceed (i.e., mortality greater than 10 percent for the controls) then the data will either be
rejected, or, based on evaluation of other performance measures (e.g., positive control and -
reference sediment survival rates), the data may be qualified and accepted for analysis. In the
present study, cadmium chloride was used as the reference toxicant and a sediment from West
Beach, Whidbey Island, Washington, was used as the negative control. No performance criteria
have been established for the growth endpoint for this test.

2.3 Echinoderm Larvae Bioassay

Stocks of mature, adult echinoderms were obtained from the EVS marine laboratory. Adult sand
dollars were spawned in the laboratory by injecting 0.5M KCl into the coelomic cavity. Prior to
spawning of the adults, five replicate test beakers were prepared for each sample. Twenty grams
(20 g) of sediment were added to each beaker; clean seawater was added up to 1 liter to make a
final concentration in all containers of 20 grams (wet weight) of sediment per liter of seawater.
Sediments were suspended by vigorous shaking for 10 seconds then allowed to settle for four
hours prior to adding the embryos. For each bioassay replicate, approximately 20,000 to 40,000
embryos were added to a 1-liter test chamber within 2 hours of fertilization. The embryo
concentration at test initiation (T, hours) was confirmed by collecting replicate 10 ml samples
from control cultures and preserving them in 5-percent buffered formalin. After a 48-hour
incubation period, the water and larvae overlying the settled sediment in each beaker was
decanted into a clean 1-liter beaker and the water mixed thoroughly. A 10-ml aliquot was
removed from each sample and placed into a vial. The contents of vial were preserved in 5-
percent buffered formalin. Preserved samples were examined for normal and abnormal larval
development. Abnormal development is defined as failure to develop the echinopluteus stage.
Percent survival for each replicate bioassay was based on the number of larvae surviving in each
test container relative to the initial number; percent abnormal development for each replicate was
based on the number of survivors that are abnormal.

QA/QC procedures for the echinoderm larval bioassay include the use of a reference sediment,
positive and negative controls, and measurement of water quality conditions (i.e., temperature,
salinity, pH, dissolved oxygen). Water quality measurements were made daily in the replicates
prepared specifically for monitoring water quality. Ammonia-nitrogen was measured in a
subsample of water from the water quality control beaker for each sediment sample and from the

- 2/618-02.1 Bloassay Report
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ASL File No. D9740
Report On: . 9/618.02.4 Water Analysis
Report To: EVS Environment Consultants

195 Pemberton Avenue

North Vancouver, BC
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Attention: Ms, Kathie Vilkas
Received: June 1, 1994

- ASL ANALYTICAL SERVICE LABORATORIES LTD.
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\#4—4:-:\_ fé ?e . /‘gﬁ 2 —
Heather A. Ross, B.Sc. Katherine Thomas, B.Sc.
Project Chemist Project Chemist

«
a




K

Y/8-02 H—

Oe-/tba “ ,ﬁ’ Mﬁt o

Page 1

" ASIE
G
RESULTS OF ANALYSIS - Water File No. D9740
/7
DAC~-HY~ DAC=-HY~ DAC-HY~ DAC-HY~- DAC-HY-~
13 34 15 16 17
N
Ammonia Nitrogen 0.639 0.569 0.680 0.424 0.294 i
Sulphide s 0.06 <0.02 <0.02 <0.02 0.04
Results are expressed as milligrams per litre.
< = Less than the detection limit indicated. :
00554
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RESULTS OF ANALYSIS - Water

SRPT Sy O

File No. D9740

/
/

DAC~HY- DAC-HY- DAC-HY- DAC-HY- DAC-HY~
18 19 20 21 22

Nutrients

Ammonia Nitrogen N 0.600 0.522 0.677 0.572
Inorganic Parameters | v

Sulphide s » 0.05 <0.02 <0.02 <0.02 0.03
Results are expressed as milligrams per litre.

< = Less than the detection limit indicated.
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RESULTS OF ANALYSTS - Water

DAC-HY~ DAC-HY-

Oel%ﬂ*‘/ &70 '

File No. D9740

/.
/

Control Control
23 24 1 2

Nutrients

Ammonia Nitrogen N 0.583 0.654 0.499 0.506
Inorganic Parameters )

Sulphide s ‘ <0.02 <0.02 <0,02 <0.02

L]
Results are expressed as milligrams per litre.
< = Less than the detection limit indicated.
005356
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‘* METHODOLOGY File No. D9741

Ve

Samples were analz;zed by methods acceptable to the aﬁpropriate regulatory
agency. Outlines of the methodologies utilized are as follows:

Conventional Parameters in Water

These analﬁes are carried out in accordance with procedures described in
"Standard Methods for the Examination of Water and Wastewater” 18th Ed.

published by the American Public Health Association, 1992. Further details
are available on request.

End of Report
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Date: June 20, 1994

ASL File No. Elll4

Report On: 9/618-02.4 Water Analysis
Report To: EVS Environment Consultants

195 Pemberton Avenue
North Vancouver, BC

V7P 2R4
Attention: Ms. Kathie Vilkas
Received: » June 10, 1994

ASL ANALYTICAL SERVICE LABORATORIES LTD.

per:
Lo oo, /‘&/27
Heather A. Ross, B.Sc. Katherine Thomas, B.Sc.
Project Chemist Project Chemist
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REMARKS ' File No. E1114

/7
/

As indicated on the sample submission form, these samples are identified as
-"Day 10, Teardown (June 10, 1994), Rhipox #1".

00353
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RESULTS OF ANALYSIS - Water

ASE

W/ _Aq?/o

File No. Elli4
/

/

DAC-HY- DAC-HY- DAC-HY- DAC-EY- bac-my-
13 R 14 R 15 R 16 R 17 R
94 06 10 94 06 10 94 06 10 94 06 10 94 06 10
Ammonia Nitrogen N 0.12 0.19 0.07 0.13 0.41
Sulphide S <0.02 <0.02 <0.02 <0.02° <0.02

Remarks regardin
Results are expr

g the analyses appear at the be
essed as milligrams per litre.

< = Less than the detection limit indicated.

Page 2

ginning of this report.
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RESULTS OF ANALYSIS - Water File No. E1114
/

/

DAC-HY- DAC-HY- DAC-HY- . DAC-HY~ DAC-HY-
18 R 19 R 20 R 21 R 22 R

94 06 10 94 06 10 94 06 10 94 06 10 94 06 10

Ammonia Nitrogen N 0.33 °  1.34 0.80 2.05 1.23

Sulphide S <0.02 <0.02 <0.02 <0.02 0.03

Remarks regarding the analyses appear at the beginning of this report.
Results are expressed as milligrams per litre.
< = Less than the detection limit indicated.

08561
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RESULTS OF ANALYSIS - Water

DAC~HY- .

;f52;¢$¢4¢‘/ :Zk%7ﬂ/?5

!'.1.1/9 No. E1114

DAC-HY- contzo. Control
23 R 24 R 1R . 2 R
9406 10 94 06120 94 06 10 94 06 10
Ammonia Nitrogen N 0.79 1.06 1.62 1.53
Sulphide s <0.02 <0.02 <0.02 <0.02
Remarks regaz;-ding' the analyses appear at the beginning of this report.
Results are expressed as milligrams per litre,
< = Less than the detection limit indicated.
. 00562
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METHODOLOGY | File No. E1114

s
7

Samples were analyzed by methods acceptable to the appropriate regulatory
agency. Outlines o f.hcn?cthodologles utli’hzed are as foﬁgwsg

- Conventional Parameters in Water

These analyses are carried out in accordance with procedures described in
“Standard Methods for the Examination of Water and Wastewater" 18th Ed.
published by the American Public Health Association, 1992. Further details
are available on request.

End of Report
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BVS CONSULTANTS

Amphipod Survival and Emcrgence Data 4
Client: NOAA ~— Setup #2 Test Species: R hepoxynius abronius
Project #: 9/618-02.4 Date Initiated: June 3, 1994
Work Order: 940225 Date Terminated: Juae 13, 1994
Test Type: 10~d static marine sediment
Number of Test Organisms: 20
No. No. Emerged No. Failing Mean Mean
Sample ID - Rep  Survivors Days 110 to Reburrow Survival Emcrgence Recburial
(%) (#far/day) (%)
Contral 1 A 19 9 1 96.0 0.5 99
B 20 1 0
c 18 7 0
D 19 8 0
E 20 1 0
DAC-HY-4T A 17 8 0 790 12 97
B 16 13 0
C 15 12 1
D 15 14 1
E 16 13 0
DAC~-HY-6T A 18 4 0 87.0 0.8 95
B 17 12 2
[ 16 13 1
D 18 6 1
E 18 . 4 0
DAC-HY-TT A 20 7 2 93.8 0.9 92
B 20 13 2
cl - - -
D 17 7 1
E 18 10 1
DAC~-HY-9T A 16 17 2 840 1.1 94
B 19 9 0
C 16 5 0
D 16 15 2
E 17 7 1

- 1. This replicate (DAC—HY — 7T~ C) was tipped over on Day 5 of test

statistical analysis.

Hi\user\jenny\0618024\94022 Sb.wk1

ing and has therefore been removed from
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BVS CONSULTANTS

Amphipod Survival and Bmergence Data

Client: NOAA — Sctup #2 Test Species: mius -
Project #: 9/618—-02.4 Date Initiate '
Work Order: 940225 Date Termit
Test Type: 10-d static marine sediment
Number of ° o
No. No. Emerged No. Failing Mean Mean
Sample ID Rep  Survivors Days 1~-10 to Reburrow Survival Emergence Reburial
(%) (#/jar/day) (%)
DAC-HY-10T A 10 14 0 56.0 0.7 98
B 12 3 0
C 12 2 0
D 9 8 0
E 13 6 1
DAC-HY-12T A 13 12 1 710 14 97
B 17 16 1
C 15 14 0
D 14 16 0
E 18 14 0
DAC-HY-26T A 15 11 2 81.0 1.5 85
B 17 13 4
C 16 20 2
D 19 20 2
E 14 10 2
DAC-HY-27T A .19 12 3 86.0 1.7 88
B 15 14 1
C 16 37 4
D 18 18 1
" E 18 3 1
DAC-HY-28T A 13 6 0 720 1.3 92
B 12 16 1
C 19 13 4’
D 16 18 1
C 12 10 °
v
N
| 00365 Qf’
Hiusen\jenny\9618024,940225b.wk1
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BVsS CONSULTANTS‘
Amphipod Survival and Emergence Data

Client:

NOAA —~ Setup #2 Test Species: Rhepoxynius abronius
Project #: 9/618-02.4 Date Initiated: June 3, 1994
Work Order: 940225 Date Terminated: June 13, 1994
Test Type: 10~d static marine sediment
Number of Test Organisms: 20
No. No. Emerged No. Failing Mean Mean
Sample ID Rep  Survivors Days1-10  to Reburrow Survival Bmergence Reburlal
(%)  (#farsday) (%)
Control 2 A 17 8 1 93.0 0.6 .98
B 18 9 0
C 20 3 0
D 18 7 0
E 20 1 1
DAC-HY-IT A 15 7 1 77.0 0.6 96
B 15 5 2
C 15 7 0
D 18 4 1
E 14 1 1
DAC-HY-2T A 17 9 0 88.0 0.6 91
B 18 4 0
C 16 14 2
D 19 s 4
E 18 0 2
DAC-HY-3T A 17 2 1 86.0 03 97
B 16 1 0
C 16 5 1
D 18 4 (1]
E 19 2 1
DAC-HY-ST A 16 1 0 71.0 0.6 97
B 15 6 1
c 14 s 1
D 14 13 0
E 18 4 0
Hiusejeany\96180249402... ... 0056 6
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BVS CONSULTANTS

Amphipod Survival and Emergeace Data ‘ /S

Client: NOAA - Setup #2 - Test Species: Rhepoxynius abroaius
Project #; 9/618—02.4 ] ' Date Initiated: June 3, 1994
Work Order: 940225 Date Terminated: -June 13, 1994
Test Type: 10-d static marine sediment
Number of Test Organisms: 20
No.  No.Emerged No. Failing Mean Mean
Sample ID Rep  Survivors Days1-10  to Reburrow Survival Emergence Reburial
(%) ‘ (#/jar/day) (%)
DAC-HY-8T A 15 17 1 74.0 0.8 96
B 15 1 1
C 16 0
D 14 12 1
E 14 5 0
DAC-HY-11T A 19 1 0 . 86.0 03 100
B 17 2 0
C 13 6 0
D 19 2 0
E 18 3 0
DAC-HY-25T A 16 6 0 87.0 0.9 97
B 18 S 0
C 18 17 1
D 18 6 2
E 17 13 0
DAC-CR-2T "~ A 18 7 1 85.0 0.5 100
B 20 0 0
c? 17 5 0
D 17 10 0 -
224 14 s 0
DAC-CR-2AT A3 2 1 0 72.5 0.6 96
B} 17 15 2
c 17 8 0
p* 34 3 1
B 17 3 0

2. This replicate (DAC— CR -2T-C) had a small crab in it.

3. These replicates (DAC—CR-2T—-E and DAC~CR ~2AT- A,B,C) had several small starfish found in them.
4. This replicate (DAC~ CR ~2AT-D) appears to have been missceded with 40 amphipods.

Calculations for this sample (DAC—-CR ~2AT) have been based on 120 total amphipods.

Hiuser\jenny\9618024\940225b.wk1 08567
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EVS CONSULTANTS . AMPHIPOD SEDIMENT TOXICITY TESTS Page No. %
EMERGENCE, SURVIVAL AND DAY 10 WATER QUALYITY ,
Water Quality Instruments Used Clent: N:0- 4. sefop0y |
. Mh}mNo.:m%‘
D.O. Meter L A9 EVS W.0, No.: 2
PH Meter oAbl Day0: . Tetné 3, .99 v
Salinlty_&L__ Day10: . __Ttine 2, , 9947
Temperature —@-Mw—kf Test Species: —K—Ms‘\
Source/Collection Date; k_d% LE 5 :
samrpLe 1o, __ ol ‘1 Uest Bewad, 4 Tl
Rep. NumberofAmphlpodl; Emler!goed From Number Fb:mber Water Chemistry at Day 10 '
watDa Lo Allve at oy | Twp | s [ po. [ .
drl2stels)elr1]alolm Doy 10 .Mm CO | @py | (mgry <
a_ ol Vol Wi o179 T [55 29 {82 |12
2 Jejofojuiolo|p]Olplo] 20 0o Is<i28 |R.a |34
c jofolol0ivlol [Z]alzl 18 T 0 Bsf23 |e.¢ [3.9
D Lol W\ ION LW T 9T 0 $s5129 8.3 [7.9
E_ 19101011 0 oo DTalal 20 sslza |84 |39,
Tettn | % s[5 | 27 % i S 14 )
(#dead#missing). Ao ] ) "B(JO:O) SQ2:0) Dp(l:0) BO:0)
sampLe LD, LAC “H{- 97
Rep. Number of Amphlpods Emerged From Number | Number Water Chemistry at Day 10
Sediments at Days 1-10 Alive at | Failing to Te, sal. D.O H
Day10 | Rebury (,’cn;" ©pt) (m. ] P
1 2 3 4 s é 7 8 9110 . P ‘/L)
A NIZILIOIADR a2 176 | 2 |nel= i Y
3001902\1IZ/7 9 les]s [16 (g2
c fo104ol0 1IN Jalo| /b | 0 [wel® 1|80
B lol0h ivivial3 | (214 /b | z 1%:580 | g0 |00
E 10102 W01 [9TD]olz] 17 [ 5513 135 |g
Teain A IREGAY M 7t Wi oo s | 2 ¢ [ wg LR
(# dead:# missing) - _ A(Ol:L{) lrlo Ly co: i Dl /.35t B9 ;3
SAMPLE LD, 0/7(’// t-77
Rep. , Number of Amph!pods Emerged From Number | Number Water Chemistry at Day 10
Sediments at Days 1.10 %livelz(:)t F;ig:s ryw Temp. | Sal D.O. pH
ay
LT T o | e | ey
A 00000'&7ll|f'20 2 185130 (2.9 |eo
B_lofoli l2l0b 113141 z0 | = = EWrYre
c loll lgls ' . '
p_JojofyiVjoliltlo [hIa 77 l iss131 | 8\ [Eo
=_tolldZlOo W LIV T3 ool [8olse
Tech'n |a [0 Q\Y\ m«)\iﬂ* W\ s | 4 Y |y O [vx s
N 0.0 %2'@ D(/:7) _EO ;29
(# dead:# missing) - A( A:0) _ B L ¢
(D(.&pc N:W\a.)\a'ipfd m’tr) hm%,“{ﬁm\ S‘a\’é\uﬁb (Mljlfu - Mqﬁ
N 00568, A



EVS CONSULTANTS - AMPEIPOD SEDIMENT TOXICITY TESTS  pyge i, e
EMERGENCE, SURVIVAL AND DAY 10 WATER QUALITY

¢« Mater Quallty instruments Useq o Qent: O F A seforn2
. : EVS Project No.: -&ML
D.O. Meter —%ﬂ_L’ . BVS W.0.No: P¥022¢
PH Meter _ -4:2C Day0:__ J4ne 3 035
Salinity . L-C-{| Day 10: . JUne /3 950

Temperatwte 49 Thoraopader~ Test Species: 2 2 omare
. Sourec/Collcotion Date: f:‘ 22,7
sampLE LD, QA C- 44 12T . Uest-Beaek w@%%}%

Rep. | Number of Amphipods Emerged From Mumber | Number | - Water Chemistry at Day 1o
Sediments at Days 110 Aliveat | Faling to Temp. | sa. | Do,
Day10 | Rebuy P | PH
1234561|9m_, CO | @) | (mpy
a LIRS T2 o[0T [5le 13 L 1SS I T3 57
2 1ol HINIYTI TV [2[H 5 L__JISS 432 |38 |2
c 1o lif+l4]oloDlall I | (85 |3 [ 35 36
p llizh i lai olalz] & g IS5 |3 ®a [39
E_joolsh N [TTa D[V %] 9 g |I5C |2 | =g |35
Teewn | w901 MW UM ey | b NNIEAZTNS™
cad; . AD:3 lsr'S:m C2:3) 1)(5»‘::%§J E(Z:0)
SAMPLELD, . DA C -4/ 267
‘ Rep. Number of Amphipods Emerged From Numbef‘ Number Warer Cneni!stry at Day 10
Scdiments at Days 1.10 ?)l:velat Failing to Temp. | SaL D.O. PH
12 fsfalstel7]alsTnl ¥ Rebuzy ('C)':(PPt) (mg/L)
A_lolol2lo s [T ol l2] 7= = 55 12 84 g
8 ol 0NN Bz /7 £ 553 [8z g
¢ 1010171011 0|3 ) [iafo] Z_ |55 [3\ [ %34
D {zlola|l]i [X £121 19| 2 |55 |25 |85 .1
E_olelol0h TN A2 g1 2 1155 ]ai |81 (8o
Tectn | g R‘m Av> 21273 1N by

. y ] -
Gdeaddmissingd: A/ 54) " po.afl CLO: D(oznj-gzrozm

SAMPLE LD, OAC -//}” 6//'

Rep. | + Number of Amphipods Emerged From Number | Number Water Che; at Day 10

Sediments at Days 1.10 Alive at | Failing to Temp. | Sal. D.O. pH
1 213 4 5 [ 718 9|10 Day 10 Reb'my (’C) (Ppt) (myL)
A_lojolofd ]y L3r]lol i+ [ 5e 3\ {84 [82]
2 _jofolab Wi ltlolel | & 5% 2 [ [w.a
c ottt |z L2 [2]o] (= | KS 131 Tez |79
D lolof2]V]e O Tela| 1= LSS [3) (e [@e
E_ 1010990 Ja N O[3 %] 1 g 185 13 g3 |®o
Tern | m o RN~ 1w/ | Koy Mot [o¥ra o
Fleatpmisind:  AZFY B2y o3 .2y DZ:3) p4:g
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EVS CONSULTANTS - AMPHIPOD SEDIMENT TOXICITY TESTS '
EMERGENCE, SURVIVAL AND DAY 10 WATER QUALITY -

A hgeNo.'%

Water Quallty Instruments Useq Cleat: LZ044.  sitopez
L EVS Project No: .94¢/9 - 02.¢
D.O.MOWJ.A-,7 MWée:OO-zL—E&\'
PH Meter __ 77 - 7- 20 Day 0: Tund 2 /994
Selinty___Zr- ¢4y Day 10: e Tune 73, /PP
Temperature —@_ﬂMMr“ - Test Species: _£- #bronieg
. ‘ murcelcouewonbam oy 2 -
SAMPLE LD, _BAC -4 ¥ - /07 est- Beack, 7 ‘M'
_Rep. Number ofAmpg!g:dsmiml ; oedFrom %ﬁ“:::: Fr:m va:ter (s:::mk Dato D l(:, -
1l2)13lafslela]s]o ] i 'Rebury L (O | e | (meny -
A_lo |02 (%|0]p A a1 o) 4] 55|20 8.4 8.2
B 1049121 [0 Jo[0]D]le =l g sl ]ey |e,
c 1o 1021010 ODDOOIZ- P 1:s. 3:,%.-39,«;
D le|Of4|2]0 I {112] 9 B 873 |65 [ey
E 1010101010/l [DID &= 73" [__Is.s &2 (8% [3g
Tecn'n | Lo | 241] ng“ A thlaws K | gV Ls V- D6, S
# dead:# missine) - ) “B{b:‘h b2y n3.4y g [ o)
SAMPLELD. OAC -HY -287
Rep. Number of Amphipods Emerged From Number | Number Water Chemistry at Day 10
» Sediments at Days 1.10 Alive at'| Falling to T si. | po H
Day10 | Rebury | Temp. | P
123 fe]ls|s]1|e]s |0 _(.c)_.q’?') (mg/L)
2o Ol N3 1 5 Jgr a5 T3
20 LUDI0 IR M T2 2 T fac T Tir T
c oOI‘U'Ll\lSll"! ¢ e Y2 %Y |74
D _lolol2 QI HIA[I 415 16 [ €< 23 BT 4
) ) , [} IISSHE 3.0 (&1
E |p 0 Y2 21\ Q 29
Tech'n hwm(ﬂv ’)W 9‘7“"\ ﬂ7 '}ZD W" Q< : E;;;
(# dead:# missing) . Arz“ﬂ v 3 (»l So:ly pl :3‘\"?5;1:7)J
w .
SAMPLELD. . A< - 4/ - 27 7
Rep. . » Number of Amphipods Emerged From Number | Number Water Cllenus at Day 10
Sediments at Days 1-10 ?)l:velzt Fai:l:g tol Temp. | sar D.o. pH
tl2]3]4]s 18 |o w] u‘y €O | @p) | (man)
A |0000|(077~|q 3 168 |3 (VI 37
B _lo[°1VIVIQIR (25|27 (5 < 8C 13 |54 {349
c 1241214 330216010 Y (58 120 | ¥4 |24
o 12N [ZINOIRTLLT3 1 e I (5 1» 19.51[3%
e [Jlololo [Ola [0 [0 18 L [IS€ J3v 150 [75
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' uds0 '

1A Vormeaasbtumphipod 1

%M\o‘* '



EVS CONSULTANTS - AMPHIPOD SEDIMENT TOXICITY TESTS Page No._G/p
EMERGENCE, SURVIVAL AND DAY 10 WATER QUALITY , |

Water Quallty Instraments Used - Client: VORA . sed,gns

. - . EVSProject No.: ~2Lésd 02,9
D.O. Meter A7 EVS W.0, Nos . P 0225
PH Meter [ =A2C

Day 0: TJunse 3, /994
~

Salinity _ IL-GC~11 Day 10: June (2 708t
Temperature %Mﬂh Test Species: R._@ 644 g .

: ‘ on Da 23,229
SAMPLE LD, 0/}(‘-}/(, 7 ' Msfw ”:;@7“(

| ' Rep. Number m:q:dl; ;m:rlgoad From %1“1?;::): Pm:et:» Te::m Cs::m!s Dl:) 10P ~
e lsfafs|elasloTnl .Reb‘»“y (O | Gr | (mor) '
A lo [sITTOI0T Llolef 18 [~ 7 [155 I3 r¢ [P
E_lololVIOR 0P (X513 T 2 1S5S I3t g0 o
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sampie 1p, (ool 2
Rep. Number s:;:.nmphlpog Emlerlgoed From ‘ Z“imw' l'_‘N;;imber Water Chemistry at Day 10
ents at Days ve at’| Failing to Temp. | sa. | Do, pH
1]2]sfafslelr]s]o PO | Rebuy €0 | ep) | (mgr)
A Vi dtio ooy R F l s 123 |82 (38
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Rep. ‘ » Number of Amphipods Emerged From Number | Number Water Chemi.;.uy at Day 10
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EVS CONSULTANTS - AMPHIPOD SEDIMENT TOXICITY TESTS Page No. . %
EMERGENCE, SURVIVAL AND DAY 10 WATER QUALITY _

Water Quality Instruments Used S Cueas V-9AA.  sug.,,,
: ' v projoa o _{L6ig o2 i
D.O.Meter _ U -A-~/ ¢ ' EVS W.0. No. Y0224
pH Meter_.ZLﬁ_i_Q___ Dayo‘dﬂg_'{‘ 2828
Salinity T-C- Day10: . Jane /%, 997
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EVS CONSULTANTS - AMPHIPOD SEDIMENT TOXICITY TESTS Page No. £/
EMERGENCE, SURVIVAL AND DAY 10 WATER QUALITY
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EVS CONSULTANTS - AMPHIPOD SED
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EVS CONSULTANTS | PROJECTNAME __ NoAA ¥ 2
DATE ¢-cof - ACUTE TOXICITY TEST DATA EVS PROJECTNO. . 7/L18° 02 ¢
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CHEMICAL ANALYSIS REPORT
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Report To: EVS Environment Consultants

195 Pemberton Avenue
- North Vancouver, BC
V7P 2R4

Received: June 6, 1994

RWWR

ASL ANALYTICAL SERVICE LABORATORIES LTD.

per:

/ :
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0. # ozes  MSEE

RESULTS OF ANALYSIS - Water

DAC-HY- DAC-HY- DAC-HY-

. hr P> 2)4“0
§E 77 2y

File No. D9893

DAC-HY- DAC~HY-
4T 4TN 5T S5TN 6T
94 06 02 94 06 02 94 06 02 94 06 02 94 06 02
Ammonia Nitrogen N 0.690 0.860 0.930 0.840 0.580
Sulphide S <0.02 <0.02 <0.02 <0.02 <0.02
1
Results are expressed as milligrams per litre.
< = Less than the detection limit indicated.
08500
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'RESULTS OF ANALYSIS - Water File No. D9893
/

/

DAC~HY- DAC-HY- DAC-HY- - DAC-HY- ) DAC-HY-
6TN iy 7T 8T 8TN

94 06 02 94 06 02 94 06 02 94 06 02 94 06 02

Ammonia Nitrogen ' N 0.570 0.560 0.670 0.670 0.680
dnoxganic Parameters :
Sulphide S <0.02 <0.02 <0.02 <0.02 <0.02
..i
Results are expressed as milligrams ber litre.
< = Less than the detection limit indicated.
. 00581
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gnsﬁnms OF ANMALYSIS - Watex Flle/No.'D9893

DAC-HY- DAC-HY- DAC-HY- DAC-HY- DAC-HY-
9T TN 107 10TN lir

94 06 02 94 Oé 02 94 06 02 94 06 02 94 06 02

Ammonia Nitrogen N 0.680 0.730

0.710 0.720 0.580
inorganic Parameters
Sulphide S _ <0.02 <0.02 <0.02 <0.02 0.02
H
Results are expreséed as milligrams per litre.
< = Less than the detection limit indicated.
- 08582
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RESULTS OF ANALYSIS - Water File No. D9893
/

/

DAC-HY~ DAC-HY- DAC-HY- DAC-HY- DAC-HY-
117N 127 . 127N 25T 25TN

94 06 02 94 06 02 94 06 02 94 06 02 94 06 02

Ammonia Nitrogen N 0.640 0.380

0.480 0.260 1.00
inorganic Pazamaters
Sulphide ° s <0.02 <0.02. <0.02 <0.02 - <0.02
1
‘Results are expressed as milligrams per litre.
< = Less than the detection limit indicated.
. 03583
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0.7 G40225 ASL%

RESULTS OF ANALYSIS - Water File No. D9893

7/
/

DAC-HY~ DAC-HY~ DAC-HY~ DAC=HY =~ DAC-HY—
- 26T 26TN 27T 27TN 28T

94 06 02 94 06 02 94 06 02 94 06 02 94 06 02

Ammonia Nitrogen N 0.590 0.750

0.600 0.700 0.740
inoxganic Pazameters
Sulphide s <0.02 0.03 <0.02 <0.02 <0.02
)
Results are expressed as milligrams per litre.
< = Less than the detection limit indicated.
. 00584
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RESULTS OF ANALYSIS - Water File No. p9893

/

-/

DAC-HY- Control Control Control Contsold,
28TN 1 N

94 06 02 94 06 02 94 06 02 94 06 02 94 06 02

Ammonia Nitrogen N 0.850 0.260 0.280 0.240 0.230

Sulphide  § <0.02 <0.02 <0.02 <0.02 <0.02

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

00383
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RESULTS OF ANALYSIS ~ Water

56:7%/’ 27& 'Jéc 1,

%

File No. D9893
s

/

DAC-HY- DAC-HY- DAC-HY~ DAC~HY- DAC~HY-
3T 3TN 2T 2TN 1T
94 06 02 94 06 02 94 06 02 94 06 02 94 06 02
Nutzients o
Ammonia Nitrogen N 0.480 0.570 0.260 0.190 0.130
Sulphide s <0.02 <0.02 <0.02 <0.02 <0.02
3
Results are expressed as milligrams per litre.
< = Less than the detection limit indicated.
00586
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RESULTS OF ANALYSIS - Water File No. D9893

/

/

 DAC~-HY=- DAC~CR~- DAC~-CR~- DAC-CR~ DAC-CR~
1TN 2T 2TN 2AT ’

94 06 02 94 06 02 94 06 02 94 06 02 94 06 02

Ammonia Nitrogen N 0.220 0.180 0.420 0.096 0.250

Sulphide S <0.02 0.03 0.04 0.03 0.03

et

Results are expressed as milligrams per litre.
< = Less than the detection limit indicated.
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METHODOLOGY . | File No. D9893

7/

Samples were analyzed by methods acceptable to the a ropriate regulato
agency. Outlines of the Eyethodologies utrl,lized are as foﬂgws: : i

Conventional Parameters‘in Water

These analﬁes are carried out in accordance with procedures described in
“Standard Methods for the Examination of Water and Wastewater" 18th Ed.

published by the American Public Health Association, 1992. Further details
are available on request.

End of Report

it
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CHEMICAL ANALYSIS REPORT

Date: June 20, 1994
ASL File No. El1142
Report On: 9/618-02.4 Water Analysis
Report To: EVS Environment Consultants
195 Pemberton Avenue
North Vancouver, BC
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Attention; Ms. Kathie Vilkas
Received: June 13, 1994
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REMARKS

As indicated on the sami)
0 Teardown (June 13,

4Dz n SE;.

File No. E1142

/

le submission form, these samples are identified as "Day

994), Rhipox".
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RESULTS OF ANALYSIS - Water File No. E1142

/

/

Control DAC-HY- DAC~HY- DAC-HY- DAC=HY-
#1 R 9T R T R 12T R 26T R

94 06 13 94 06 13 94 06 13 94 06 13 94 06 13

Ammonia Nitrogen N 1.62 1.19 1.48 0.91 1.96
Sulphide S <0.02 <0.02 <0.02 <0.02 <0.02
3
Remarks regarding the analyses appear at the beginning of this report.
Results are expressed as milligrams per litre.
< = Less than the detection limit indicated. _
B 02391
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RESULTS OF ANALYSIS - Water File No. E1142
/

/

DAC-HY- DAC-HY- DAC-HY- DAC-BY- DAC-HY-
4TR . 10TR . 28T R 27T R 6T R

94 06 13 94 06 13 94 06 13 94 06 13 94 06 13

Ammonia Nitrogen N 1.22 1.45 2.43 2.28 0.97
Sulphide S <0.02 <0.02 <0.02 <0.02 <0.02

s

Remarks regarding the analyses appear at the beginning of this report.
Results are expressed as milligrams per litre. '
< = Less than the detection limit indicated.
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RESULTS OF ANALYSIS - Water File No. ®1142

/

/

DAC-HY- Control DAC-HY- DAC-HY- DAC-HY-
‘ K 4 25T R 2R 11T R 8T R 5T R

94 06 13 94 06 13 94 06 13 94 06 13 94 06 13

Ammonia Nitrogen N 2,61 1.89 0.23 1.65 1.16
Sulphide - § . <0.02 <0.02 0.02 <0.02 <0.02

ks

Remarks regarding the analyses appear at the beginning of this report.
Results are expressed as milligrams per litre.
< = Less than the detection limit indicated.

03593
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RESULTS OF ANALYSIS - Water |

Fila No. E1142
/

/

DAC-HY- DAC-~HY- DAC-HY-

DAC~-CR~ DAC=CR-
2T R 3T R 1T R 2T R 2AT R
94 06 13 94 06 13 94 06 13 94 06 13 94 06 13
Ammonia Nitrogen N 0.22 2.46 0.10 1.66 0.07
Sulphide S <0.02 <0.02 <0.02 <0.02 1 <0.02
Remarks regarding the analyses appear at the beginning of this report.
Results are expressed as milligrams per litre.
< = Less than the detection limit indicated.
00594
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. v /2/{4?(40 #7 t’é() 7/@/6/ fDZ . . _fe’%&o - _Z‘r..z/ N
- Lﬂad¢‘ G022 ASE:
METHODOLOGY | File No. E1142

J/
Samples were analyzed by methods acceptable to the aﬁpropriate regulatory
agency. Outlines of the methodologies utilized are as follows: '

Conventional Parameters in Water

These analyses are carried out in accordance with procedures described in
“"Standard ﬁethods for the Examination of Water and Wastewater" 18th Ed.

published by the American Public Health Assoclation, 1992. Further details
are available on request.

End of Report

003293
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APPENDIX B
Juvenile Polychaete Bioassay
RAW DATA

2/618-02.1 Bioassay Report
April 1995

PRIVILAGED ATTORNEY WORK PRODUCT - FOIA EXEMPT - DO NOT DISCLOSE
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BVS CONSULTANTS

Dry Weight Data
/
Clieat: NOAA - Sewp #1 Tost Spocies: Neanthes aresacoodeatata
Project #: 9/618~024 Daute Inltated: May 31,1994
Work Order: MO2S Dute Terminated: hu& 1994 .
Tost Type:s 20— sadiment Toxicity test
Number of Aslmalafrep: s
#ol Pan Flual Weight Total . Individual Mosn Mesn Individuat
Sample ID Rep  Survivors  Animals Welght . (pen + biomass)  Blomass Blomass Survivel Blomass
: Weighed ®_ ® _ (mg _ (mg) (%) )
hnidd DryWelhtN-A A s s 0.9690 0.989¢ 040 0.08 100.00 01s
Inidal DryWelghtN-B B s s 09882 o.98a 060 012
Initdal Dry Welght N—-C [+ H) s 0.968 0969 130 026

HoVenryesay\POLRZNIZD S0z wkl

ks
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BVS CONSULTANTS

Dry Weight Data
/
Clicnt: NOAA — Setup #1 Test Species: Neanthes areasceodentata ’
Project #: 9618—-02.4 Date Inktiated: May 31, 1994
Work Order: 940225 Dato Tenuinated: - lune203994 00
TestTyps  20-d sodiment toicitytest &
Number of Anlmals/rep: s
#of Pan . Fioal Welght Total Individual Mean Mean Individual
Sampie ID Rep  Survivors  Ankmaks Weight  (pan +biomass)  Blomass Blomass Survival Biomass Y
. Weighed () @ (mg) (mg) %) (mg)
Control 1 A s s 09980 1.0626 6460 1] 100.00 1094
B s s 09966 10490 5240 1048 :
c s ] 0.9961 10508 5420 1084 R
D s 5 0.5042 1.0568 62.60 1252 3
B s s 09941 1.0338 %% 794
DAC-HY-M4T A s s 0.987%4 10431 5570 1M 100.00 1264
B s s 09905 10495 $9.00 1180
c s s 09876 10575 69.90 13.98
D s s © 09861 10403 63.20 1264
B s s 09860 1.0542 68.20 1864
DAC-HY-IST A 4 4 09888 1.0483 $9.50 14.88 92.00 1212
B 4 4 0.96%9 1.0307 4680 1.0
c 5 s 09868 1.0338 41.00 9.40 #
D s s 09828 1.0566 73.80 1476
E s 5 0.9865 1.0358 %930 986 3
DAC-HY-1TT A s s 0.9937 10410 413 946 100.00 1060 py
B 5 s 09974 1063 5190 1038 5
c s s 09954 10514 56.00 1120
D 5 s o981 10518 53,20 1074
;! s s 1.0016 1057 5620 .24 .
DAC-HY-IT A s 5 0.9942 1.0446 50.40 1008 100.00 178 k3
B 5 s 0.9966 1.0634 66,80 13.36
c s s 0.9942 1.0607 66.50 13.30 R
D s s 09932 10811 5790 11.58 '
E s s 0.9978 1.0508 53.00 10.60
.
#
00398
Hwser\jeam\961 3R 419402 25n.wk L
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BVS CONSULTANTS

vy Weight Data
. /
Client: NOAA - Setup #1 Test Species: Neanthes arenaceodentats
Project #: 9/518-02.4 Date Inkiated: May 31, 1994
‘Work Order: 04028 Duo Torminatod: Junc 20, 1994
Test Type: 20—d sedimert tabg test .
Number of Animals/rep: s
#of Pan Final Welght Total Individual Mean Mean Individual
Sample ID Rep Survivors  Animals Weight (pan + blomass)  Blomass Biomass Survival Blomass
Weighed (&) ®) (mg) — () (%) —(m)
DAC-HY-2T A s s 09017 10041 4240 848 100,00 10,62
B s s 09848 . 10828 48.00 9.60 ’
c s s 0.9932 10996 46.40 928
D s s 09921 10593 6120 144
B 5 s 09970 10586 61.60 1232
DAC-HY-2IT A 6 6 09936 10751 %.50 1278 100.00 13.07
B s s 09953 1.0567 61.40 1228
[of s 5 09008 1.0568 6630 13.2¢6
D s 5 09912 1.0638 72.60 14.52
B 5 s 0.9898 10524 62.60 1252
DAC-HY-22T A s s 0.9693 10185 220 584 96.00 10.89
B 4 4 0.9903 10347 “40 .10
c s s 0.9875 1.0440 56.50 1130
D s s 0.9878 1.0693 81.50 1630
B s s 09878 10873 49.50 9.90
DAC-HY-2T A s s 0.9954 10588 63.40 1268 100.00 1149
B 5 s 0.9940 10456 5160 1032
c s s 0.9857 10475 61.80 1236
D s s 0.9857 1.0380 5230 1046
B s s 0.9930 1.0511 58.10 1162
R & D Control A s s 0.9954 10516 $6.20 iR} 100.00 1215
B s s 0.9938 10586 64.80 1296
c 5 s 0.9976 1.0633 65.70 B4
D s s 0.9955 10831 51.60 152
B s s

0.9964 1.0558 .40 1188

1. This replicate (DAC-HY~21T~A) was misscoded with 6 organisms.
2. In the following replicates, a small portion of cne organism was missing (DAC-HY—-21T~E).

ds
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EVS CONSULTANTS

Dsy Woight Duia ,
Client: NOAA — Setup #1 Test Species: Neanthes areascoodentats
Project #: 9/618—-02.4 Date Inkiated: May 31, 1994
Work Ordor: 940223 . Date rerminated: June 20, 1994 ;
TestType: ~ 20—d sediment toxicity test 3
Number of Animals/rep: s &
i
i
"ol Pan Final Weight Towal Individual Mean Mean Individual o
Sample ID Rep  Survivos  Animals Welght (pean + biomass)  Blomass Biomas Survival Blomass )
Weighed ___(s) _® (mg) (mg) (%) o (mg) £
Contrel 2 A s s 09863 10451 58,80 . 100.00 1165 i
B s s 0:9838 10088 4020 8.04 .
c s s 09885 10596 710 1“2 5
D s H 0.9853 10323 47.00 9.40 ‘.";
B s s 09858 1.0600 %420 1484 o
DAC-HY-13T A s 5 09930 10710 78.00 15.60 100,00 1264
B s s 0.9940 1.0617 6270 1354 ;
o s s 05937 1.0544 670 214 .
D s s 0.9866 - 10328 4620 9.24 b
B s s 0.9856 1.0489 63.30 12.66
DAC-HY-16T A s s 1.0066 1.0520 s 9.08 10000 9.40 *
B s s 1.0085 1.0435 35.00 7.00 g
Cc s s 1.0062 1.0658 .60 1192 &
D s s 1.0052 1.0436 3840 768 B
B s s 09007 10563 36.60 132
DAC-HY-18T A 4 4 1.0025 1.0600 51.50 1438 88.00 1130
B H s 1.0018 1.0560 $4.20 10.84
C 5 s 1.0021 1.0638 5120 3034
D s 5 1.0033 1.0641 60.80 12.16
B 3 3 10080 . 10293 2630 87
DAC-HY-4T A s s 0.9890 1.0664 77.40 1548 100.00 14.18 5
B s s 0.9868 1.0484 61.60 12.32 B
[ s s 0.9908 1.0618 71.00 1420 i
D s s 09838 1.0578 74.00 14.80 . -
B s 5 0.9892 1.0596 040 14.08 <
3. Inthe rmm-mmmammmwmhn(mc-m-m-q - R
3 ;'
5
P
03000
Hiwserjenm\9618024\040225n. wk t
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EVS CONSULTANTS =
SEDIMENT TOXICITY TESTS - SURVIVAL AND FINAL WATER QUALITY DATA ®
_ =
i Josst ey 31 /74
moomnwa_.sﬂ Number __Z/blg~ . wﬁmﬂw B&s\&ko 20 (34
EVS W.O. No. QL o022 , Test Type/Species — Altaalint - (2o ey )
E& — I .
Sample LD. . | P N N Total Ni Tech., . H Dissolved | Temp. | Cord. (umhos/cm) O
e Rep 2”” Z_Mo Uowa woowﬁnoa Zwmﬁ MMMN. d Oawmu__ MNM% Salinity (ppt) B
| . (mg/L)
Coddsgdr | AINLE S | 0 5 y ¢ 7291 9.3 | w0 29
. 6 IN2| s | 0 5 o | 7% 7.9 S| o2 | 2
c [Naf « | © { o | 7 9.¢ | 73 | 2 | 2y
y INy] & | o - 0 A 9+ | 9.2 | 2 29
E NS¢ | 0 ¢ 4 ‘s 31 9.3 | 20 LY
0l ny4de | A N6F 5 | 0] ¢ 0 | % 74| 94| 20 | 27
[ B N & | 0 ¢ o || 4 99| ¢ | @ 2F
c NG s 0 5 0 4 9.9 4d | 20 29
D N v | o 5 0 g ‘.9 7.5 | A 24
S EINW s | @ 5 0 f 79 24| 2 2%
TAc- B A A INWE < | ¢ 5 0 4 11 bl | zo m._
. | blwz 5 | 0 < o 4 7.7 73| 22 | 32
¢ c ] o c 0 3 T9] 72| 2 3]
DVt <] o A IR 79| 441 » | 30
€ fvsf < | ° g ¢ g 7. bb| 2 3
Technician’s Initials H @\ W ) mN W
Water Quality Instruments: pH A\?\? ﬁ\ﬂ ‘DO. A(\? % Cond.alinfiy «‘_a (2
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EVS CONSULTANTS ! 3
SEDIMENT TOXICITY TESTS - SURVIVAL AND FINAL WATER QUALITY DATA w.w
o | 2
Client  __{08/F Start Date (Day 0) \xbr* 3 f74
EVS Project Number ,. End Date 2004
EVS W.0. No. qupn22s  Test Type/Species x\&:& v - { \.SKQMC
Sample LD. Rep. | Pan | No. | No. Total No. Tech. pH | Dissolved | Temp. [ Cond. (unbosim) O
. No = Alive | Dead | Recovered | Missing f| Init. Oxygen (°C) Salinity (ppt) 8~
A A ] (mg/L) .
wh-t- 27 | A | o] 5 | o s o | 76] 69 | 20 | 3
ol 1l s 1 o Y 0 f %31 70 | 20 | 3
el s|o R 78| 7{ | 20 | 29
P19l s | o 2 A 7.4 75| 2o vl
. P10 <] 0 g | o |7 7291 26| 20| 31T 7
pitcetly- 2oriyal 2z ¢1 o s | o |/ 75| bb| 20| 30
| AW I s o | 7 281 70 | zo | 3
e Z5) s ° g 0 wl 76 67| 20 30
bl 2y T 0 g 0 4 71 221 20 30
el 28] <] o F 1 ol 4l |22 2yl 2 | 30
e FN..NE. A |l N&_ s |o s~ o \«\ 77 | bl zo 29
ol 2714 o ¥ | | M 781 33 ] 20| 29
¢ 1 2814 |o s c |M 211 22 20 30
v | 21 |o 5 o |M 781 23 | 20 | Zo
elads [ [ s [o W _ 291 Ny 20 | 3
Technician’s Initials 4@\ § &\v\ o

r Quality Instruments; pH J-A-lb #7 | po._X-A3 03%% 2L M\




SEDIMENT TOXICITY TESTS - SURVIVAL AND FINAL WATER QUALITY DATA

EVS CONSULTANTS

ciieat M #t Start Date (Day 0) [ 3/ 44
m«m ﬂmuhowmguon AN\%&MB&UWQ?* MM“ H.wwmww\mugam &Wr\w&x‘&Mn Q\W& * ( \.Gm&w\u ]
.m»m%s LD. Pan || No. ] No. Total No. Tech. T 1 pH | Dissolved | Temp. , Cond. (smhos/em) O
No. || Alive | Dead | Recovered | Missing || Init. Oxygen 0 Salinity (ppt) &
: (mg/L) |
| Dre ..Lhrlaﬂ Al3ils o g 0 - 725 |67 | 20| 3o
w | 3 c]o s | o |2 7271 2/ 20| 30
¢ | B s | Y| o | 4 28| 722 | zo | 3/
p {3l 5 | S I 77| zz 20| 3)
E ol ¢ |0 Ol o I 7)) [27] zolze] 3
DAce Ho- ST 1A || 36l « | ¢ by ( . 2y 65 | 20| 30
p I3 T o] « « [ 2] |2l &5 20] 35
CH | 9| © |95 0 4 26| 6520130
D ,*Q s 0 |Ws Vs 0 p 79 7.4 720 3
- eEdyf] ] olgpso | o | % 75| 6.y | 20 | 30
bacitly WriAadols ol ¢ [ o |<” 28 | 70 | 70 | 30
L /7 I S e |« 29| 77 | 20| 3
¢ 3 5 | s 5 v | 77| 6.y | 20 [ 30
D ciol sl oo b1 (29l bg]2°]5
. (4 hw e 0 § 0 W\ __ 4.4 \N_& 70 HUW
»m.,.\ R%o&\&\ Techaician’s Initials _Ewu\\ J A )
M- fr i \W\M“N”“oxsa pH E-A- :bwﬁb UO 1T -A- > B I -<-i2 .
| \/-EW/ VIR ey @ srell pr ,ésu?, o0 rarthea 11> = ook ol FilPe 1A sl fy”



EVS CONSULTANTS o
SEDIMENT TOXICITY TESTS - SURVIVAL AND FINAL WATER QUALITY DATA i
T
: D
Client \\ vhrt - Start Date (Day 0) Maoey 51 \\ 9 =
EVS wa&oa Number _ZLb/[g= Rrf . End Date " 2p ot
ILI_I%E _ _
Sample LD. Rep. || Pan _4 No. | No. Total No. Tech. pH | Dissolved | Temp. | Cond. (umhos/cm) D
No. || Alive | Dead | Recovered | Missing || Init. Oxygen °C) Salinity (ppt) B—
. . (mg/L)
daDodt | 4 Jib) 5| 0 s~ 0 | < 291 94 [ 20 | 92
b luwf | 0 g 0 1 % 94 99 | 22 | 2¢
¢ Wl o | 5 0 . 79 94 | 20 | 27
e 4 B
D Iudll s | o J 0 4 97| 40| ¥ Z#
: 7 , .
Edsdf 5[ 5 9 " g0 31| «w | 78-
/ /I

.__ —] = =
/,/ | . /
i N I I BN

Technician's Initals || 7] — 3 — ¥
¥ [

DO __th-p- D Cond./Salinity A\ Cv (2
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. EVS CONSULTANTS 12
SEDIMENT TOXICITY TESTS - SURVIVAL AND FINAL WATER QUALITY DATA E
| . =
Mm\wnw .12\\%\\“ TS Start Date (Day 0) \xhw& WM“MM\
EVS &oopo ber QUo25~ %M“ _.WWMM\mwga At - ( th&uw\q
3 T2 .
unploid. | Rep | b __ A | Dot | nesoien | g | e || 7| o | 05| “Sudvome-
| | | | B (mg/L)
Dttty 247 | A” Sle ]l ¢ 6 | 1771 71 |=2e 31
277 e s o | M | 78| 6.9 | 2o 29
272 IFEHIE P o M { 77 6.9 [ 20 | X9
b bl 5 | o S o |H __ 76| 60 |20 | 29 |
£ | ¢ |e $ o M- 7271 6.7 | 2o 20
Dhey.r | A Jo7 [%R6l 0 | Ao |« gul 20 [ 20 | 30
U o szl <10 5 0 7 22| 2| 20 30
c g3 |0 5Ol 0 | 4 3.0 70 [ 20| 20
D Isyf 5|0 g 0 4 29| 65 | 20 | 29
. tleg] <0 O] 0 o 401 720 | Q0 20
pheetys DT | AISEE S | © g | e M 29 ] 6.8 ] 20| 30
_ blszl 51 o s | ©° 7 79| 70 | 20| 3°
¢ lsgl 5| o Tl o 5 7.9 74 | 20 | 3
0 |59 1 0 sWO] o f 43. 99 70 | 20 | 33
¢ eo slel 1% | o1 I77] 21 | 20|32
c- -
Ve Hy- 2 T€ :_JJ no&g\?& .N\:o t‘..n. | eoo”_w%.,m&a%_u &v %B\MU _
Water Quality Instruments; pH _1E = ~ Do, = D -ct \ .
pActky=Pr=C - 4 57~ a§o & amall Do .\mﬁ N 2ca o
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EVS CONSULTANTS \ m
SEDIMENT TOXICITY TESTS - SURVIVAL AND FINAL WATER QUALITY DATA S
. o)
' [}
Client ™ \\\&\ Start Date (Day 0) ? 2/ \\‘ h\ o
EVSP N N\»_%\.« Bt : 24
EVS QMMVo.oWo.cho—. &.Q 225~ %MM _.W%mw\mvgmom s\mu\nwm\% v - [ \.AQ%M&M\V
| Sample LD. ~ Total No. Tech. pH .meozoa Temp. | Cond. (umhos/cm) O
Recovered | Missing || Init. Oxygen °C) Salinity (ppt) B
- (mg/L)
R T Ll 0.7% | pu 77 | Zz |20 | 27
5 44| oy | 728 | 7% | 20 | 2§
4 @ o | . q.n 22 | 2o 30
| s e ™| |77 2r 20 [ 27
S | wﬁ F0 | 720 | 21
-
-yt | A Jeb]8F o [AX O] o [, 18 i 7o | 27
! b {670 s | o sO|l o | = 28 1723 120 | 27
cleglsk] o O] 4 | ¢ 90 |75 [ 70| 30
DleTl & 1 o 5 0 | % 749 | 51@)| 20129
E| mu 3] 0 3 1 A o |72 258 2027
DAe mo\ - 137 a.xxxMMv:s \\Mug ‘.W \.%.\ lﬁﬂ.ﬁw@a S N\N@VM Technician’s Initials _&\&\ . § “ iz

NN 7 S B el =), Cad ju i
: Water Quality Instruments: pH uh\b :b £ad , %\
Noa o a L a2 Proee P G A7 Sk .
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Ly EVS CONSULTANTS i Page No. R
W U>._,.m A7 > - ACUTE TOXICITY TEST DATA T PROJECTNAME _ L0
4 2447 : - : : EVS PROJECT NO,___ 2/ b5 -2~ 4¢
- . WORK ORDER NO. _: 940225

TEST SPECIES ___ A/fedlinr -

SOURCE & BATCH 2 &l fony 2/

§>U\0M2Mznﬁ PERCET SURVIVAL DISSOLVED OXYGEN (mg/L) |  TEMPERATURE(CC) . pH ekl by
.—N.ﬁ&ﬁaoﬁawaoxaﬁ‘&ok&ﬁao&m..nu,
4 o] |42 | ——— |9 |22 |& ol 72 e | L s
hids o2 k22 > [RE sl k2 1
(00 B 52 ST 72720| G faa| v |22 2t | oA |w2 1 e st | T
b g | |- |peleo|eo o 27072 ]aa] > 2221 [21 [R5 [72]80]78]7 ] 41 |an
37 e o |w Jeohn [72] 70172 o]+ [22]21 [ 2 |21 |45 [37]2.7[39 [ ]2 [as
x4 | 140 fpo | Jo > 372170 |71 |3 of | 22|21 [108|2 |% 2729 |78 |7ef 2 |as
bl - oo Lo | b0 |10 Jn* | PHT [T\ [72 0> | 22]2)[205| 2t [ [27|78 [TD 73] 2 |2
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LC50:STEPHEN IBM/AT VERS 1.0

TEST:
SPECIES:

CHEMICAL: Cadminum

CARRIER:

Seawater

FILE:
Reference Toxicant
Neanthes arenac

- Sample: Reference Toxicant

Conc

32.00
18.00
10.00
5.60
3.20
1.80

Number

exposed
10
10
10
10
10
10

Number

dead
10
10

(=N e No Rl

Thé binom test shows that

used as statistically sound at 95 conf since the :
actual conf level associated with these limits is 97.852

An approx LC50 is

* warning:probit/mov av fail to give statsound results *
Less than 2 conc where %dead between 0-100

NOAA 9/618-02.4 940225 /

DATE: May 31, 199

eodentata DURATION: 96 hr

CARRIER CONC: 28 ppt

Percent Binomial
dead prob(percent)
100.0 0.0977
100.0 0.0977
90.0 1.0742
0.0 0.0977
0.0 0.0977
0.0 0.0977
5.600 and 10.000 can be

7.955 —rg y/m

09608
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W.0.# 940225 ASL%:

RESULTS OF AMALYSIS - Watex.

DAC-RHY- DAC~-H¥-1 DAC-HY- DAC-RHY- DAC~HY-

File No. D9741.

13N 4N 15N 16N 17N
Ammonia Nitrogen N 0.370 0.420 0.470 " 0.270 0.260
ni. '
Sulphide S <0.02 <0.02 <0.02 <0.02 0.06
]
!

Results are expressed as milligrams per litre.
< = Less than the detection limit indicated.
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- W.0H Qo225 ASl%,‘
RESULTS OF ANALYSIS - Water File No. D9741
.
DAC-HY- DAC-HY- DAC-HY- DAC-HY- DAC-HY-
18N 1SN 20N 21N 22N
: .
Ammonia Nitrogen N 0.460 0.550 0.430 0.670 0.570
Sulphide 3 <0.02 <0.02 <0.02 <0.02 <0.02

—d

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

Page 2
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RESULTS OF ANALYSIS - Water

ety / - ¢>¢70

File No. D9741

/
/

DAC-HY-  DAC-HY-  .Conmtrol Control
238 24N N 2N o
Nutrients 3,
Ammonia Nitrogen N 0.380 0.380 0.330 0.290
Inorganic Parameters : .
Sulphide S <0.02 <0.02 <0.02 <0.02
1
Results are expressed as milligrams per litre.
< = Less than the detection limit indicated.
. 00514

Page 3

3



A

1988 Triumph Street, Vancouver, B.C., Canada VSL 1KS analytical FAX: (604) 253-670Q TEL:(604) 253-4188

A/e¢/7’7£7(&$ service w#/ - “ﬁcﬂ()
. 7/@/?«07,4/‘ faboratories '
D07 P4p22¢5

ltd. . 7

19

CHEMICAL ANALYSIS REPORT

Date: Junae 29, 1994
ASL File No. E1362
Report On: 9/618-02.4 Water Analysis
Report To: EVS Environment Consultants
195 Pemberton Avenue
North Vancouver, BC
V7P 2R4
Attention: Mr. Todd Shannon
Received: June 21, 1994

-

ASL ANALYTICAL SERVICE LABORATORIES LTD.

per:

e, - Aciew )
Heather A. Ross, B.Sc. Katherine Thomas, B.Sc.
Project Chemist Project Chemist
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RESU'L'!S_ OF ANALYSIS ~ Water
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File No. E1362

/

/

DAC~-RY DAC~-HY DAC-RHY DAC-HY Contxol
20T N 17T N 23T N 22T N Sediment
#2 N
Ammonia Nitrogen N 0.15 4.16 0.13 0.30 7.19
dpoxrganic Parameters :
Sulphide S <0.02 0.06 <0.02 <0.02 <0.02
1

Results are expressed as milligrams per litre.
< = Less than the detection limit indicated.
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RESULTS OF ANALYSIS - Water

Control DAC-HY

JW/'%%.

File No. E1362

/

/

Page 2

DAC~HY DAC~-HY DAC-HY
Sediment 14T N 21T N 16T N 19T N
1N :
Ammonia Nitrogen N 6.68 0.55 0.19 0.17 0.14
Inoxganlc Parametexs :
Sulphide S <0.02 <0.02 <0.02 <0.02 <0.02
H
Results are expressed as milligrams per litre.
< = Less than the detection limit indicated.
08617



