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APPENDIX E

SEDIMENT BIOASSAY DATA QUALITY REVIEW
AND LABORATORY AUDITS

AND MARINE SEDIMENT BIOASSAY REPORT
EVS ENVIRONMENTAL CONSULTANTS

This appendix summarizes the Laboratory Audit and Sediment Bioassay Data
Quality Review of the amphipod and juvenile polychaete sediment bioassays
conducted by EVS, Environmental Consultants of N. Vancouver, B.C. Dinnel
Marine Research was contracted to provide an audit of the larval bivalve
bioassays and that report is included as Attachment E-T to this appendix. EVS,
Environmental Consultants is a State of Washington-accredited laboratory (Lab
accreditation number C046: Expires on April 23, 1997) and is certified to
perform the sediment bioassays under the Puget Sound Estuary Program (PSEP)
protocols. The marine sediment bioassay report prepared by EVS, Environmental
Consultants is included as Attachment E-2 to this appendix. Attachment E-3
presents A Toxicity Profile and Analysis of 4-Methyl Phenol conducted by EVS.

Laboratory Audit

A laboratory audit was performed of the EVS, Environmental Consultants North
Vancouver Laboratory on October 4, 1996, to evaluate the 10-day amphipod
and 20-day juvenile polychaete sediment bioassays. The checklists used to
perform this audit are included at the end of this appendix.

Amphipod Bioassays

The amphipod 10-day bioassay using £Fohaustorius estuarius was initiated on
September 27, 1996. Sediment bioassays were conducted in accordance to
revised Puget Sound Estuary Program (PSEP, 1995) protocols. Two reference
toxicant tests were performed; a 4-day acute toxicity positive control with
cadmium chloride and a 10-day spiked sediment positive control with ammonia.
No deviations from the amphipod test protocols were observed during the
laboratory audit. One beaker had a glass aeration pipette that was out of the
overlying water in the test chamber. This was noted to the laboratory attendant
and remedied immediately. Laboratory personnel stated that the air lines for the
test beakers are checked two to three times a day and any problems
immediately corrected.

Juvenile Polychaete Bioassay

The 20-day juvenile polychaete bioassay using Neanthes arenaceodentata was
being set up on the day of the laboratory audit. The polychaetes were received
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by EVS on September 24, 1996, and the test was to have been initiated by
October 4, 1996. However, because of low initial body weights for the
polychaetes, test initiation was delayed. Therefore, a full test-in-progress audit
was not conducted. The laboratory test area and the test chambers that had
been set up for bioassay initiation were evaluated. The sediment bioassay was
being set up in accordance to PSEP (1 995) protocols. Two reference toxicant
tests were performed; a 4-day acute toxicity positive control with cadmium
chloride and a 20-day spiked sediment positive control with ammonia.

No deviations from the juvenile polychaete test protocols were observed during
the laboratory audit

Sediment Bioassay Data Quality Review

Samples from 25 locations (including three reference sites) were submitted for
toxicity testing to EVS Environmental Consultants of North Vancouver, BC.
Sediment samples were collected between September 3 and 13, 1996, and
were transported to the laboratory between September 4 and 13, 1996. The
following three bioassays were conducted using the sediments collected from
the Whatcom Waterway Site:

» 10-day amphipod mortality test using Fohaustorius estuarius,

» 20-day juvenile polychaete growth test using Neanthes arenaceodentata;
and

> 48hour bivalve larval development test using Mytilus edulis.

The following criteria were evaluated as part of this data quality review:

» Holding times;

> Bioassay performance in negative control and reference sediments;

» Bioassay performance in positive control tests; and

» Bioassay test conditions.

Laboratory performance in the sediment bioassays were evaluated against the
most recent Puget Sound Estuary Program (PSEP, 1995) protocols and Sediment
Management Standards Marine Bioassays Recommended Quality Assurance

and Quality Control Deliverables (Ecology, 1996). This report presents the
QA/QC summary only for the 10-day amphipod mortality test using
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Fohaustorius estuarius and the 20-day juvenile polychaete growth test using
Neanthes arenaceodentata. Dinnel Marine Research was contracted to provide
a QA/QC evaluation of the 48-hour bivalve larval development test using
Mytilus edulis.

10-Day Amphipod Mortality Test Using Eohaustorius estuarius

The amphipod bioassay using Fohaustorius estuarius as the test species was
conducted on 22 sediment samples from Whatcom Waterway, three reference
site sediments (Carr Inlet, WA), and one clean, negative control sediment
(Beaver Creek, OR). The bioassay was conducted according to EVS SOP 1077-1
(EVS, 1995a).

The amphipod bioassay was initiated on September 27, 1996, well within the
56-day PSDDA holding time limit. The sediments were held in the dark at 4°C
during the holding period. Nitrogen was added to sediment sample jars with
headspace prior to storage.

The amphipod bioassay was successfully completed with no protocol deviations
and only minor water quality deviations (salinity exceedences) that should not
have affected the quality or usability of the data.

The reference toxicant test 96-hour 50% Lethal Concentration (96-h LC50) of
11.9 mg/L cadmium was within the laboratory mean of 7.3 + 6.4 mg/L Cd
(mean + 2SD) obtained by EVS in previous testing. There are no PSSDA-
specified control limits for Fohaustorius estuarius; however, the reported 96-h
LC50 for Cd is within the control limits reported in ASTM (1995) for
Fohaustorius estuarius of 9.33 (7.20 to 12.09) mg/L Cd. Water quality
parameters measured in the cadmium reference toxicity test were within the
following acceptable ranges: temperature, 15.0 to 15.5 °C; pH, 7.6 to 7.9;
dissolved oxygen, 7.9 to 8.3 mg/L; and salinity, 29 to 30 ppt.

A second reference toxicity test was performed with ammonia-spiked sediment.
The 10-day LC50 was 191.8 mg/L NH. This value was within the laboratory
mean of 2.55 + 75.3 mg/L NH; (mean + 2SD) obtained by EVS in previous
testing. Water quality parameters measured in the 10-day test were within the
following ranges: temperature, 15.0 to 15.5 °C; pH, 7.4 to 8.1; dissolved oxygen,
6.3 to 8.4 mg/L; and salinity, 29 to 30 ppt.

There was no reported mortality in the negative controls for this bioassay, and
the test was acceptable by SMS performance standards. The mortality response
from all three reference sediments were within the SMS limit of <25 percent
mortality.
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The maximum detected concentration of ammonia (total ammonia in mg/L
NH,) in interstitial water (collected on days 0, 5, and 10) was 51.5 mg/L in
sample EVS-25. While SMS does not provide a critical control limit for ammonia
for the amphipod Fohaustorius estuarius, this value was below the EPA
application limit of 60 mg/L NH; for Fohaustorius estuarius (EPA, 1995) and the
10-day LC50 of 191.8 mg/L NH; recorded for the positive control.

SMS does not provide a specific control limits for salinity in overlying water for
Fohaustorius estuarius but states that the seawater should be maintained at the
ambient interstitial salinity for the sediment collection site for Fohaustorius
estuarius. The sediment from the collection site (Beaver Creek, OR) was used as
the negative control (EVS-23) with a measured interstitial salinity of 28 to 30 ppt.
All of the interstitial and overlying water salinity measurements were within the
acceptable range of 27 to 31 ppt.

All reported pH and dissolved oxygen values were within acceptable limits. All
temperatures recorded for the test chambers were within the SMS specified
range of 15 + 1°C.

Final QA Determination. All Fohaustorius estuarius data are of acceptable
quality and fully usable.

20-Day Juvenile Polychaete Growth Test Using Neanthes
arenaceodentata

The 20-day static-renewal juvenile polychaete (Neanthes arenaceodentata)
bioassay was conducted on 22 sediment samples from Whatcom Waterway,
three reference site sediments (Carr Inlet, WA), and one clean, negative control
sediment (West Beach, Whidbey Island, WA). The bioassay was conducted
according to EVS SOP 1078-1 (EVS, 1995b).

The juvenile polychaete bioassay was initiated on October 4, 1996, within the
56-day PSEP holding time limit. The sediments were held in the dark at 4°C
during the holding period. Nitrogen was added to sediment sample jars with
headspace prior to storage.

The juvenile polychaete bioassay was successfully completed with no protocol
deviations and only minor water quality deviations (high ammonia levels in one
test sample) that should not have affected the quality or usability of the data.

The reference toxicant test 96-hour 50% Lethal Concentration (96-h LC50) of
13.4 mg/L cadmium was slightly higher the laboratory mean of 8.2 + 3.8 mg/L
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Cd (mean + 25D) obtained by EVS in previous testing, indicating that this batch
of polychaetes may have been slightly more tolerant to cadmium than the others
tested by the laboratory. However, this reported value was within the LC50
values of 12.5 + 5.4 mg/L cadmium calculated using the data in the Corps DAIS
database as presented in PSEP (1995) and are considered acceptable. Water
quality parameters measured in the cadmium reference toxicity test were within
the following acceptable ranges: temperature, 19.0 to 19.5 °C; pH, 7.7 to 8.1;
dissolved oxygen, 7.4 to 8.0 mg/L; and salinity, 26 to 28 ppt.

A second reference toxicity test was performed with ammonia-spiked sediment.
The 20-day LC50 was 141.4 mg/L NH;. A laboratory mean for ammonia-spiked
reference toxicant was not available because of insufficient data points;
however, EVS reported that the calculated LC50 value was consistent with the
range of values previously obtained; 138.4 to 176.2 mg/L NH,. Water quality
parameters measured in the 20-day reference toxicant test were within the
following acceptable ranges: temperature, 19.5 to 20.5 °C; pH, 7.7 to 8.1;
dissolved oxygen, 6.4 to 7.3 mg/L; and salinity, 28 to 30 ppt.

There was no reported mortality in the negative control for this bioassay, and the
test is acceptable by SMS performance standards. The calculated individual
growth rate in the negative control (0.53 mg/ind/day) was greater than the
minimum QA/QC control level of 0.38 mg/ind/day and therefore considered
acceptable. The calculated individual growth rates from all three reference
sediments were within the acceptable SMS limit of at least 80 percent of that of
the negative control. In addition, the mean initial dry weight of the juvenile
polychaetes was 0.79 mg, which is within the SMS performance standard of 0.5
and 1.0 mg.

The maximum detected concentration of ammonia (total ammonia in mg/L
NH,) in interstitial water (collected on days 0, 5, and 10) was 39.5 mg/L in
Sample EVS-25. PSEP provides a control limit for unionized ammonia for
Neanthes arenaceodentata of 0.7 mg/L. Using a general rule of thumb that for
the waters of Puget Sound, the unionized ammonia is approximately 2% of the
total ammonia concentration, the maximum detected concentration is slightly
above the 0.7 mg/L limit. However, the ammonia levels did not appear to cause
any adverse effects (mortality or growth) in this test sample. Additionally, the
maximum detected concentration was well below the calculated LC50 of 141.4
mg/L for total NH,. All of the reported sulfide results in overlying water were
below the PSEP control limit of 5.0 mg/L.

All of the recorded overlying water salinity measurements were within the SMS
specified acceptable range of 28 + 2 ppt. The interstitial water measurements
were all above the SMS control limit of 20 ppt.
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All pH and dissolved oxygen were within acceptable limits. All temperatures
recorded for the test chambers were within the SMS specified range of 20 +
1°C.

Final QA Determination. All Neanthes arenaceodentata data are of acceptable
quality and fully usable.
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DMR Whatcom Waterway, Bellingham
Quality Assurance Report EVS Larval Mussel Sediment Bioassays

13 February 1997

1.0 INTRODUCTION

EVS Environment Consultants (EVS), North Vancouver, British Columbia, Canada was
contracted by Hart Crowser & Associates to conduct a suite of bioassays of sediment samples for
the Bellingham Bay Whatcom Waterway Project sponsored by the Georgia Pacific Corporation.
EVS is a State of Washington accredited laboratory (Lab accreditation number C046, expiration:
23 April 1997) and is certified to perform mussel larval development tests using the Puget Sound
Estuary Program (PSEP 1995) protocol. A copy of EVS’s accreditation certificate and Scope of
Accreditation appears in Appendix 1.

This report summarizes the Quality Assurance/Quality Control (QA/QC) evaluations of the
mussel (Mytilus edulis) larval bioassays of Whatcom Waterway sediments conducted in
October/November 1996.

The QA steps taken before, during and after testing to ensure high quality data and maximum
data completeness are described in this report. Major QA tasks included the following:

e A pre-test review of the laboratory protocol and Standard Operating Procedures (SOPs)

e Audits of tests in progress

e An initial evaluation of all data for completeness, correct data entries, and accurate
transcription

e A final QA evaluation of overall data quality and usability

2.0 QUALITY ASSURANCE AUDIT RESULTS

2.1 REVIEW OF LABORATORY PROTOCOLS AND SOPs

The PSEP protocol for conducting the mussel larval sediment bioassay (PSEP 1995) and general
laboratory Standard Operating Procedures (SOPs) were reviewed in detail prior to test initiation.
The protocol and SOPs were found to be in agreement with the newly-revised PSEP (1995)
protocol.
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2.2 TEST-IN-PROGRESS AUDITS

Three mussel larval bioassays were conducted on the Whatcom Waterway sediment samples.
The first two tests failed to meet the control survival/abnormality criterion (=70% normal
survivorship) and thus the test was repeated a third time, when a successful test was obtained.
Test-in-progress audits of the first two mussel tests on 20 and 27 October revealed that the tests
was being performed according to PSEP (1995) and Puget Sound Dredged Disposal Analysis
Program (PSDDA 1994) protocol specifications. Results of the test-in-progress audits of the first
two unsuccessful tests appear in Appendix 2. Due to a lapse of communication in EVS’s Seattle
office, DMR was not notified of the start time of the third (successful) test, and thus did not
conduct a test-in-progress audit of this test. However, based on EVS’s performance during the
first two unsuccessful tests, it is reasonable to believe that the proper protocol methods and
specifications were observed during the third test.

2.3 INITIAL DATA EVALUATION

All raw data forms and the electronic database file were reviewed for completeness and fidelity
of transcriptions of raw data to electronic formats. A 100% check was made of all data entered
into EVS’s internal electronic database. All errors, omissions, clarifications, or changes needed
were documented and communicated to EVS. A copy of the initial data evaluation report to EVS
and EVS’s response letter appear in Appendix 3. PSEP (1995) water quality assurance
parameters were primarily used for QA assessments of the sediment tests. Where specific values
were lacking in PSEP, PSDDA (1994) values were used. Critical protocol values for the mussel
larval sediment bioassay are as follows:

Temperature, °C 15-16

Salinity, ppt 27-29

Dissolved oxygen, mg/liter 4-10

pH 7-9

Ammonia, unionized 0.13 mg/liter (oyster); values not available for mussels
Sulfide Not given
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2.4 FINAL QA EVALUATION OF OVERALL DATA QUALITY AND USABILITY

Following corrections to the data package by EVS personnel, a 100% check was made to verify
each correction. Following this, an overall evaluation of data completeness and quality was
accomplished. Conclusions regarding data completeness and quality are as follows (summary
details for this test are given in Table 1):

L.

Mussel larval bioassays were conducted on 22 Whatcom Waterway sediment samples. Three
Carr Inlet reference sediments and positive (toxic) control tests with sodium dodecy! sulfate
(SDS) and ammonia were run concurrently with the Whatcom Waterway test sediments.

Chain-of Custody procedures appeared to be satisfactory and well documented. Test and
reference sediments were stored at 4° C in the dark, under nitrogen headspace, in a locked
refrigerator.

. The third (successful) mussel test was conducted within the PSDDA-allotted eight-week

holding time.

The third test was successfully completed with no protocol deviations or exceedances in
PSEP/PSDDA physical/chemical parameters.

. The reference toxicant 50% Effective Concentrations (EC50 -- based on embryo abnormality)

for this test were 3.8 mg/liter for SDS and 15.9 mg/liter for total ammonia. The SDS EC50
value was within EVS’s SDS control chart upper and lower warning limits (Figure 1). No
control chart limits were available for total ammonia, due to limited testing with this toxicant.
There are presently no PSDDA control limits for either SDS or total ammonia for the mussel
larval test because of limited test data for these two toxicants.

Negative (seawater only) control combined mortality/abnormality was <30% for this test
series and thus acceptable by present PSDDA standards. The combined mortality/abnormality
responses for all three reference sediments were within the PSDDA limit of £35% normalized
to the negative control.

All unionized ammonia values were at or below about 0.024 mg/liter for the third (successful)
test (the percent unionized ammonia is only about 3% of the total ammonia at 16 °C and pH of
about 8.0 -- APHA, 1975). While there are no PSEP/PSDDA criteria for ammonia for mussel
larvae, the maximum unionized ammonia value for this test was below limits specified for
both oyster larvae (0.13 mg/liter) and echinoderm larvae (0.04 mg/liter). Therefore, any
toxicity observed in this test was probably not caused by ammonia concentrations in the
overlying water.



DMR Whatcom Waterway, Bellingham
Quality Assurance Report EVS Larval Mussel Sediment Bioassays
13 February 1997

9,

All sulfide values were at or below 0.05 mg/liter for this test. While there are no
PSEP/PSDDA criteria for sulfide for mussel larvae, the maximum sulfide values observed in
this test are well below the sulfide limit (0.5 mg/liter) specified for the echinoderm larval test.
Therefore, any toxicity observed in this test was probably not caused by sulfide in the
overlying water.

Replication was five-fold for all samples as specified by PSDDA.

10. Data completeness for the 22 Whatcom Waterway samples tested by EVS was 100%.

11. Final QA determination: All data are judged to be of high quality and fully usable for any

future application.

Table 1. Summary of the third (successful) mussel larval test.

Mytilus edulis, 30 October to 1 November 1996:

Number of samples: 22

Number of reference sediments: 3

Holding time <8 weeks?: Yes

Average negative control combined mortality/abnormality: 25.6%

Average reference sediment combined mortality/abnormality <35% normalized to the
negative control?: Yes

Reference toxicant 48-hr EC50s: 3.8 mg/liter for SDS; 15.9 mg/liter for total ammonia

Test parameter deviations: None

Ammonia and sulfide concentrations < critical limits?: No critical limits are available for this
species. However, comparison with other similar species and their critical limits strongly
suggests that ammonia and sulfide toxicity were not factors in this bioassay.

QA reviewer conclusion: Very good test with no protocol or test parameter deviations. All

data fully usable for any application.
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Appendix 1

EVS’s State of Washington
Accreditation Certificate and Scope of Accreditation
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SCOPE OF ACCREDITATION

EVS Env1r0nment Consultants Laboratory
North Vancouver, British Columbia

is accredited by the State of Washington Department of Ecology to perform analyses for the
parameters listed below using the analytical methods indicated. This Scope of Accreditation
applies to non-potable water analyses only. Accreditation for all parameters is final unless

indicated otherwise in a note. EPA refers to methods of the U.S. Environmental Protection

Agency. “SM” refers to APHA Standard Methods for the Examination of Water and

Wastewater, 19th Edition.

PARAMETER

Algal Freshwater Growth

Algal Marine Reproduction

Algal (Champia parvula)

Amphipods

Amphipods
Amphipod Rhepoxynius (Sed)
Bivalve Larvae

Bivalve Larvae

Bivalve Larvae (Sed)

Daphnid

Daphnid Freshwater Survival Reproduction
Echinoderm

Echinoderm

Echinoderm (Sed)

Fathead Minnow Larval Surv Growth
Salmonid

Fish

Inland Silverside Larval Surv Growth
Mysid

Mysid Marine Survival Growth Fecundity
Polychaetes/Neanthes (Sed)

Pagelof 1.
5/10/96

METHOD

EPA 1003.0
EPA 1009
ASTM E1498-92,
ASTM E1383-94.

© Swartz ef al. , ASTM

PSEP 1991
ASTM E 724-89
PTI

PSEP 1995

EPA 600/4-90/027F
EPA 1002.0

EPA 600/4-87/028
Dinnel 1987

PSEP 1995

EPA -1000.0
WDOE 80-12 Part A
EPA 600/4-90/027F
EPA 1006

EPA 600/4-90/027F
EPA 1007

PSEP 1995
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EVS Environment Consultants Scope of Accreditation (Cont’d)

Fecal Coliforms | SM 9222D 3
Fecal Coliforms - SM 9221E 3
Fecal Streptococci/Enterococci SM 9230C 3
Total Coliforms SM 9222B . 3,10
Total Coliforms SM 9221B 3,10

NOTES:" 1. Methods for Measuring the Acute Toxicity of Effluents and Receiving Waters
to Freshwater and Marine Organisms (Fourth Edition). '

2. Washington Department of Ecology. Biological Testing Methods. DOE
80-12, Revised June, 1991,

3. Standard Methods for the Examination of Water and Wastewater, 19th ed.,
1995. ‘

4. Swartz et al., 1985. Phoxocephalid Amphipod Bioassay of Marine Sediment
Toxicity. In: Aquatic Toxicology and Hazard Assessment: Seventh
Symposium ASTM STP 854,

5. Puget Sound Estuary Program. Recommended Guidelines for Conducting
Laboratory Bioassays on Puget Sound Sediments. July, 1995.

6. Standard Guide for Conducting Static Acute Toxicity Tests Starting with
Embryos of Four Species of Saltwater Bivalve Molluscs. ASTM 1995,

7. EPA/600/4-91/002. Short-term Methods for Estimating the Chronic
Toxicity of Effluents and Surface Waters to Freshwater Organisms.

8. Dinnel, P.A., and Q.J. Stober. 1985 Methodology and analysis of sea urchin
embryo bioassays. FRI Circular No. 85-3, University of Washington, Seattle.

9. Dinnel, P.A. et al. 1987. Improved methodology for a sea urchin sperm cell
bioassay for marine waters. Arch Environ Contam Toxicol. 16:23-32.

10. Applies to non-drinking water testing only.

11. EPA/600/4-91-003. Short-term Methods for Estimating the Chronic Toxicity
of Effluents and Receiving Waters to Marine and Estuarine Organisms. -

12. Standard Guide for Conducting Sediment Toxicity Tests with Freshwater
Invertebrates.

13. Test Protocol for West Coast Species Chronic Protocol Variability Study.

14. Standard Guide for Conducting Sexual Reproduction Tests with Seaweeds.

AUTHENTICATION: CO«/// f) Kncbowo- .
. CIiff J/ Kirctimer, Ph.D,
Quality Assurance Officer

April 23, 1997
Expiration Date

Page 2 of 2
5/13/96



DMR ‘ Whatcom Waterway, Bellingham
Quality Assurance Report EVS Larval Mussel Sediment Bioassays
13 February 1997

Appendix 2

Results of the First Two Test-in-Progress Audits
' by Dinnel Marine Research



Dinnel Marine Research

MU S S EC

CHECKLIST FOR ECHINODERM LARVAL BIOASSAY
Project Name: {J HAT C opme LJLI Auditor: PA«J\_ —Dm.w'é O
Laboratory: (= yS ANenvTid Test Type: ce L !

ry: V5 adtoniin B C ype:  Musse, Lapvac
Test Personnel: —J,,4ce0  S—ewant Test SOP: Pg,gp ’c;g’

ARmANDY TANG Per

Test Date: 1§ der 9 Number of Samples: 29 4 3 2zF,
SOP Deviations: Ne

Other Notes:

Shipping and Holding Conditions

# Samples Received: 22 + 3 s # Samples Tested: 22 - 3 (27,
Holding Time at Test Initiation: 45‘- D,47 <

Holding Conditions: 4 © u,/ MAT e G Ep)

Problems Noted in Shipping and Holding: N vE

Testing Conditions

Protocol Used: S &7 (("3’ Protocol Available?: yf: %
Deviations?: T Test Initiation Date: | % o CT ‘C/é
Number of Samples: 2 2 4 3 Ref. Multiple Batches?: M ¢

Test Species: /""ZT‘L“*Q P Animal Source: § pw crAl {on 5T, €4
Holding Conditions: G ¢q Cucs Holding Time: Fﬁw Hsni

Feeding During Holding?: ¢ Acceptable Spawning?: y,g s

Other Notes:

Privileged and confidential: Work product prepared in anticipation of litigation



Dinnel Marine Research

MU SSEC
CHECKLIST FOR EEHHNODERM LARVAL BIOASSAY Page 2

Quality Assurance Audit

Audit date: 1w 0T 9L Hours After Initiation: 4 ¢ H

Source of Neg. Control Sediment: A ¢~% # of Reference Sediments: 3

Amount of Sediment Used: [ ¢ 4 Final Water Volume: 90 0 r*—*Q

Seawater Source 6 CRAAND LT Seawater Treatment: Saco + 0.4 S
Ficrers + o .

Seawater Holding Time: 2 # H~ Number of Replicates:  § 4 «J @ ,

Four-Hr. Settling Time?: (; e, Water Quality Replicates?: YE S

Embryo Stocking Density: 3 ¢, 00O /’j./m- Initial % Fertilization: ~ 9 ¢ %

All Beakers Aerated?: Mo Aeaaato)d Water Temperature:  / 6o "C

; G
Water Salinity: 2§ -2 9 A Water DO: 57§ - % 7 Lﬁm_w\ (A3 Q&ﬁ_ﬁ.rb)
WaterpH:  "1- 5 -7, Negative Controls Used?: Mo
Positive Controls Used?: S DS f# Positive Control Toxicant:

A S 1A

Daily Test Records Maintained?: \/ f4 Internal QA Checks?: }//{ S
QA Officer: |ca iy e Pricas o) Photoperiod: /Y < |/ 0) LD

Sulfides and Ammonia Measured at Initiation and End?: \/K_ g

Perforated Plunger/Precision Pipettes Available for Test Termination?: ’Y.E S

SOP Deviations or Problems Noted: N o

QA Officer: ﬁ/g DNAM\- AuditDate: 2 » Oct— 7L

Privileged and confidential: Work product prepared in anticipation of litigation



Dinnel Marine Research

Bovacve (M 0SS El.g
CHECKLIST FOR EGHINOBERM LARVAL BIOASSAY

Project Name: A/ AT Com WATER U/"/ Auditor: 9-%%_ D 1ad NE

Laboratory: V8 Ceadsu cTA~YTS Test Type: [(J1vALvL LARVAC
NiaTd VANC g u/ER /
Test Personnel: i ans Barey Test SOP: PQEP Gs

ANAMmAID G TAAN -
G 0Eer q9b
SOP Deviations: Mo

Test Date: Number of Samples: 22 + 3 [R£FA

Other Notes:

Shipping and Holding Conditions

# Samples Received: 22 + 3 ReF # Samples Tested: 2.2 + 3 ReF.
Holding Time at Test Initiation: 572 Dayg

Holding Conditions: 4 °C W/,w'. Ro GEN

Problems Noted in Shipping and Holding: Naonk

Testing Conditions

Protocol Used:  [PS & 45 Protocol Available?: '€

Deviations?: . N ¢ Test Initiation Date: 25 ¢C¢T 9§

Number of Samples: Multiple Batches?: M ©

Test Species: M7T: tmus  SP. Animal Source: J¢ m S /€W ERS
(Broe awssed) Cavin Ceut (A

Holding Conditions: s Cwis Holding Time: £ 0/7

Feeding During Holding?: N& Acceptable Spawning?.  (rap

Other Notes:

Privileged and confidential: Work product prepared in anticipation of litigation



Dinnel Marine Research

B(\JAI_\/& (f’leSE(.

CHECKLIST FORECHINODERNM LARVAL BIOASSAY Page 2
Quality Assurance Audit
Auditdate: 720\ o cT g 6 Hours After Initiation: & 2 (-f s,

Source of Neg. Control Sediment: A/¢n &
Amount of Sediment Used: | § ?
Seawater Source (9 vnRA®D T weat
24 W,

S Mz,

Seawater Holding Time:
Four-Hr. Settling Time?:
Embryo Stocking Density: 3 '7, QLo /(&@lk‘ﬂ_
All Beakers Aerated?: Ae A2a7 o

Water Salinity: 2% -2 %S [os

Water pH: 2.4-70.7 (Fru,-,v\ LA S‘wsf;rs‘)
Positive Controls Used?: V/’E 5

Daily Test Records Maintained?: \//S S

QA Officer: k-”* h\]j M C p“f,_n_-; o)

# of Reference Sediments: 3
Final Water Volume: & © O r—*{

Seawater Treatment:

T4 W Q,

Number of Replicates:
Water Quality Replicates?: y? >
Initial % Fertilization: > S 7,
Water Temperature: 6.5 -i6.§ “C

Water DO: C | -—8. 3 PP“""\(F’Q“M LAB
St4tes )
Negative Controls Used?: AN O

Positive Control Toxicant: S0S {
ALse BrmowiA
Internal QA Checks?: .
\/ 4 5

Photoperiod: 14t LieuT ' Dk

Sulfides and Ammonia Measured at Initiation and End?: Vc_‘ S

Perforated Plunger/Precision Pipettes Available for Test Termination?; y«: 5

SOP Deviations or Problems Noted:

N

QA Officer: PM’" '\)U\,H,g‘,

AuditDate: 2 ) 0¢T ¢

Privileged and confidential: Work product prepared in anticipation of litigation

UV + O«S A [Ficee



DMR Whatcom Waterway, Bellingham
Quality Assurance Report EVS Larval Mussel Sediment Bioassays
13 February 1997

Appendix 3

Comments by Dinnel Marine Research to
EVS Following DMR’s QA Review of the Final Data
and EVS’s Response
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Dinnel Marine Research
9205 126th NE e Kirkland ¢ WA 98033
Phone & Fax 206-822-4460

Quality Assu.r'ance Data Evaluation Report
for

Whatcom Waterway Sediment Tests Using Developing Larvae
of the Blue Mussel, Mytilus edulis

Introduction

EVS Environment Consultants (EVS) was contracted by Hart Crowser &
Associates to conduct bioassays of sediments for the Bellingham Bay Whatcom
Waterway Project. This report details the Quality Assurance (QA) auditor’s findings of a
review of the Final Data Report for the blue mussel (Mytilus edulis) larval development
bioassay conducted by EVS in October/November of 1996.

EVS’s Final Data Report for the mussel larval development test was rev1ewed for
errors or omissions. The Draft Report was well written, concise, and contained very few
errors. However, a few corrections or clarifications need to be made to the Final Report

. and associated data files:

Section 4.2.1 (bottom of page 22): The acceptable PSDDA range for pH is 7.0-9.0
(8 £1), instead of 7.5-8.5. Thus, none of your observed pH values in the mussel test
fall outside the acceptable range.

Table 4-3 (page 26): Four of the total ammonia values for 0-hour appear tobe
transcribed incorrectly from the laboratory reportmg sheets -- see enclosed
photocopy of page 26.

' Regardmg raw data sheets for the mussel larval counts: I note that on some occasions
- asecond vial is counted and that part of the time the second count is used instead of
the first count, although there is no apparent consistency in this. Did EVS have a
pre-determined plan for rejecting first counts and accepting second counts, or was
~ the selection simply made at the discretion of the technician doing the counting? If
the selection of the second counts was essentially an “arbitrary” decision on the part



Dinnel Marine Research 2

of the technician, then a case could be made for “technician bias.” Please review
your “counting” criteria and, if use of second counts does not agree with logical

a priori criteria, please use only the first sample counted. I would further suggest
that if there is a major difference (say £25%) between the first and second counts,
then it might be best to count all three samples and average the three. In any case,
please let me know your conclusions on this point.

When you are through troubleshooting the above three items, please send confirmation of
any changes to the Final Report so that I might verify the corrections/changes. I will .
subsequently prepare a full QA report for the mussel test for Hart Crowser, with copies
for both offices of EVS. '

In summary, your Final Data Report is well written and contains very few errors. My
congratulations and regards to your staff,

Pl a0

Paul A. Dinnel 5 December 1996
QA Auditor : ‘

CC: Todd Thornburg, Hart Crowser & Associates
Kim Magruder, EVS, Seattle



ENVIRONMENT
CONSULTANTS

Our File: 9/231-06.3

Jénuary 13, 1997

Dr. Paul Dinnel

Dinne! Marine Research
9205 126th NE
Kirkland, WA 98033

Dear Paul:

Re: Whatcom Waterwav Sediment Tests | Ising Developing Larvae of the Blue Mussci

Thank you for your comments regarding our Draft Report for the above project. We have
addressed the ifems outlined in your Quality Assurance Data Evaluation Report. We have
made the appropriate revisions to the Draft Report and data files, affected pages are
appended. They are as follows:

Section 4.2.1 (page 22),

~ The sentences regarding acceptabie pH ranges have been removed o be
consistent with the acceptable range of 7.0-9.0 specified by PSDDA.

Table 4-3 (page 26).

During preparation our Draft Report, we had orly received faxed copics
of the 0 h ammonia data, thus some of the values were difficult to read.
We have since received the Final ammenia data (please see attached) and
confirmed that the values in question were correct. Therefore no changes
were made to this table,

Raw data sheets for the mussel laval counts.
We now have 2 “a priori” in-house criteria for counting. This criteria will
be added to our standard operating procedures (SOP). However, a few
mistakes did manage to get by. We have made some changes to our raw
data counts. Specifically:

. Sample EVS 19, replicate A: original count used for analysis.

. Samples EVS 9, replicate B and EVS 5, replicate A: the third vial
was counted and the three counts were averaged.



Dr. Paul Dinnel
January 13, 1997
Page 2

Table 4-1 summarizing the endpoints has been revised. Although the mean
of the endpoints changed slightly, they did not affect any of the statistical -
results,

If you have any further comments or questions please do not hesitate to contact me at
(604) 986-4331.

Yours truly,

EVS ENVIRONMENT CONSULTANTS

Jganifer Stewart, B.Sc. ,

Supervisor, Toxicology Testing

JVS/sms




1986 Trumph Street, Vancouver, B.C., Canada V5L 1KS analytical FAX: 1604) 253-6700 TEL: 1604) 2534185

service
laboratories

ltd.
®
NSE

CHEMICAL ANALYSIS REPORT

L]

Date: Novembe_r 25, 1996

ASL File No. G6891 _

Report On: 9/231-06.3 Water Analysis
Report To: EVS Environment Consultants

195 Pemberton Avenue
North Vancouver, BC

V7P 2R4
Attention: | Mr. Armando Tang
Received: November 8, 1996

ASL ANALYTICAL SERVICE LABORATORIES LTD.
per:

Heather A. Ross 'B.Sc. Liand Campbell B. Sc
Project Chemist Project Chemist

Soecialists in Environmenta! Chemistry
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ASE

REMARKS File No. G6891

Some of the the samples reported in the following data tables contain
material that interferes with the colourimetric determination of sulphide.
As such, these samples were diluted to remove the interference and the
detection limit was increased accordingly. ‘

Paoge 1
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ASE

RESULTS OF ANALYSIS - Water

File No. G6891

Sulphide
S

EVS-1 Day 0 <0.04
1996 Oct 30

EVS-2 Day 0 <0.04
1996 Oct 30 :

EVS-3 Day 0 <0.04
1996 Oct 30

EVS-4 Day O <0.02
1996 Oct 30

EVS-5 Day 0 0.04
1996 Oct 30 '

EVS-6 Day 0 <0.04
1996 Oct 30

EVS-7 Day 0 <0.04
1996 Oct 30

EVS-8 Day 0 0.05
1996 Oct 30

EVS5-9 Day 0 <0.02
1996 Oct 30

EVS-10 Day O <0.04
1996 Oct 30

EVS5-11 Day 0 <0.02
1996 Oct 30

EVS-12 Day O <0.02
1996 Oct 30

EVS-13 Day O <0.04
1996 Oct 30

EVS-14 Day O <0.02
1996 Oct 30

EVS-15 Day O <0.04
1996 Oct 30

EVS-16 Day 0 <0.04
1996 Oct 30

EVS-17 Day 0 0.05
1996 Oct 30

EVS-18 Day 0 <0.04
1996 Oct 30

EVS-19 Day O 0.05
1996 Oct 30

EVS-20 Day O <0.04
1996 Oct 30

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

Page 2



)

ASE

RESULTS OF ANALYSIS - Water

File No. G6891

Sulphide
S
EVS-21 Day 0 <0.04
1996 Oct 30
EVS-22 Day 0 <0.04
1996 Oct 30 :
EVS-23 Day O <0.02
1996 Oct 30
EVS-24 Day 0 <0.04
1996 Oct 30
EVS-25 Day 0 <0.04
1996 Oct 30
EVS-26 Day 0 <0.04
1996 Oct 30

Remarks regarding the anal
Results are expressed as mi

< = Less than the detection limit indicated.

Page 3

yses appear at the beginning of this report.
lligrams per litre.
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Appendix 1 - QUALITY CONTROL - Replicates

File No. G689

Water EVS-21 EVS-21
Day O Day O
961030 QC#
77158
Inorganic Parameters ’
Sulphide S <0.02 <0.02

Remarks regarding the analyses appear at th

Results are ex
< = Less than

pressed as milligrams per litre.
the detection limit indicated.

e beginning of this report.

Page 4



ASE
Appendix 2 - METHODOLOGY File No. G6891

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 5
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Client;

~

EVS CONSULTANTS
LARVAL DEVELOPMENT TOXICITY TEST - SEDIMENT

(\Xhm Ser

EVS Project Number: _9/231 - 04,2

Page ,__!__ of @)
Date Initiated: ()b 20 \"\‘1(,,
Date Terminated; _AJoV , (4496

D:

ertified by: L"-jh&%

lehb\lhhs&h\!._lm]\]_.DDATA.&BD

A/szﬂhw
C/

EVS W.O. Number: _ o0 (32 Test Species: Y“wu s _odalis
Logbook: Page: ¢ -4 Source/Date: _AKS / Ot 30/
Aliquot Size (mL); ___ (O Initil Embryo Density: 364 evoagos/10m:
Test Volume (mL): __ T0Qunl. |
Sample LD, | Replicate | Number of Number of Comments Tech.
" | Normal Larvae | Abnormal Larvae Initials
| A 203 23 | i
£V | B 229 20 e
- C 2277 29 -\
D 196 2\ e
E 7 24 |
A W1 | 20 4% 4 7|
| B lozotr gy | 29 24 gy 1%
C_ 12832054y |4 25 A
D 22 0 ) |\
E 219 29 #
A 2. 13 w
B 20) Yy A
EvS % . C 205 28 A
D Lo 19 M
E . 217 2 ViiA
A 222 Y 7
o B - 226 A% Y 4
VR T 22¢ 29 i
D 210 27 %77
E 208 37 JA

Date Certified:

23N 16
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Page i of (O

EVS CONSULTANTS
LARVAL DEVELOPMENT TOXICITY TEST - SEDIMENT

Client: Date Initiated: __ Orr T (994
EVS Project Number: q./ 23 =03 Date Terminated: AJOV (,_, 916
EVS W.O. Number: Y600 £33 Test Species: M, L (wr e, 1; $
Logbook: Z Page: 44-99 Source!Date:—&S/ Qe BO/ /9496
Aliquot Size (mL); ___ (O Initial Embryo Density: 36% ewby 05 [10m L
Test Volume (mL): _ 400 wal. L
Ii Number of |  Number of Comments Tech,
Replicats Hnemal Lacvas | Jmoental Eevs Biobad W*‘fﬂ?me?é‘mﬁ’éig‘rﬂa{ Initials
___Z?)ﬁ 50 LZ [sd V:n& touted g‘_‘rz “ﬂ?ff:pf'm, Z"ﬁ
: B o] 2 MNoaadts ol Wed \oky ?;ﬁgal\:m B
) ¢ 219 o0 Vel G 2R T
D o T8 124 Yk Lot 5 | B2
E 198 72 - 1%
A 2%0 b i/
s (7 B A4S 17 e
c Y 1L ./
D 267 |2 .
E 1 (203) | () [Vao bt olla it
| A s ¢l v f
evs 7 B 169 To /(8
C 159 g ‘ ﬁf
D 2, bl s - .
E Yo hg - | rﬁ@
A 2l 37 .l
B. 213 2¢ - d
V
i & c 247 19 /A
D [2hl Thejy £ i
E 218 % 7
_

il Rl )

L  Certified by:(}j

Form\Lab\dateshta\] arvaNLDDATA.

. Cor, 2

Date Certiﬁec'l:

2 TNV 16

arﬁ Twa,Q coofu.TLS oy M-ﬁ'{")es"

@ @?Q—-z—mﬂ—mﬁﬁ’:,” Awwﬂeoi threo cod"‘ff .
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Client:

(rr-w fec

)

EVS CONSULTANTS
LARVAL DEVELOPMENT TOXICITY TEST - SEDIMENT

Date Initiated: _(Jct

(O

—_—

Page 3 of

10 174

ZD) _
@ C)'{f/"} (37 %y A LS

EVS Project Number: _41/2 21- gl.3 Date Terminated: Aov_( , /996
EVS W.0. Numg;r: 9 00 633 Test Species: ]y diloe edufis
Logbook: Page: 4¢-a9 Source/Date; AES / Ot 30O, /990
Aliquot Size (mL); __ (O Initial Exibryo Deastty; S6Y €enoizgs / (Ot
Test Volume (mL); _ 200 sl ©
Sample I.D. | Replicate Number of Number of Comments Tech.
" | Normal Larvae | Abnormal Larvae _ Initials
® A |4 M 13 2 12V Gubh B e [ 4
B8 | o 46 [V Gl 63 e, [
B EV§ ﬂ c Zéo 20 Y35l ViB( Coveted JT Porail; \;,15/
. D 6¢ 33 %
® & 15¢ 67 |2 Vad Coedn Buleinsl
A 158 103 A
| B 1G6 92 i
es o c 124 L2 Y g
D 177 g1 i/
© e | W2 Lo o4, [0 Vd Gubd ok sl 4
A g 70 /A
| B b 78 #
E% e g Y | s B Do | H#
Yo | g waml 12 |24 Vil G A T
E A5 7 H
A 249 39 #
_— ® s 221 2% 24 Rebte il B R
c 229 29 Ne Al
@ p 119 88 n R@un ok s ] A
@ E ”Q al )DE nga\g wz erl\wti ﬁntuk %@
» . Certified by _* ' ' Date Certified: __2 7 VDV 26 Y
AT
— O U Ao el 2 Mood o o e,

t"’o.;M—-f.T 'rf?c( ;’*"‘("—Q‘-ﬁe—s-
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Client;

1
(Fﬂwf??‘
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Page _l_'(__ of (O

—

EVS CONSULTANTS
LARVAL DEVELOPMENT TOXICITY TEST - SEDIMENT

EVS Project Number: _4/7231-0¢.3

Date Initiated: (of 30 591
Date Terminated: Aloy (. /996

EVS W.0. Number: ___49Lop 133 Test Species: M. dilve aduliy
Logbook: Page: 4 ¢ -92 Source!Da;e:-—-:W-/-S / et 30 4 996
Aliquot Size (mL): (O Initial Embryo Densit;l{: 36Y ewnbiso SWOMZ
Test Volume (mL): _ 00 wrl ( (
Sample I.D, | Replicate Number of Number of Comments Tech.
: " | Normal Larvae | Abnormal Larvae Initials
A 134 by A
B 53 Y Vi
EvS 13 . 77 I\ 7
D G I H
E 122 22 . H
A 159 24 /iu
’ B 229 - p//4 i
VS
ee a3 13 4 |
D \ 71 W) | AL
l E 2b 20 H
A 239 2 7%
Bs 1 F— 1 L HE
e | 203 | N7 #
D \9 | e
E 21\ 272, Vid®
A 240 2l ﬁ“é
| B- 226 2\ B
vt ( ¢ AL 2\ Vi
D 279 23 /4
. 25¢ 1§ M
D.  Certified by: Date Certified: _ 2200716

meum\lmnl\mDATA-

(] au

ﬁ ﬁlj
%
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EVS CONSULTANTS
LARVAL DEVELOPMENT TOXICITY TEST - SEDIMENT

(S' faales

Page S of (O

Wart To_ 1949}

Client; Date Initiated: D{ F

EVS Project Number: _4/23)- pb-3 Date Terminated: AJov ( 1496
EVS W.O. Number: __9[00(.33 Test Species: M‘*-fvr (Ju lig
Logbook: 5 Page: 44 -9 Source/Date: AZS [Oct 30, (946
Aliquot Size mL): __{ O Initial Embryo Density: 36¢ ecbryos/ (Ol
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November 28, 1996

Ms. Kim Magruder

EVS Environment Consultants
200 West Mercer Street, Suite 403
Seattle, WA 98119

USA

Dear Ms. Magruder:

Re: Report of the Marine Sediment Toxicity Testing Program for the
Whatcom Waterway Project

We are pleased to provide the results of the sediment toxicity testing on marine samples
received from Hart Crowser and Associates.

We have completed marine toxicity testing on twenty six (26) sediment samples collected
between September 2 - 12, 1996.

This report includes data and results for tests using the marine amphipod, juvenile
polychaete and bivalve larvae. The test methods, results and raw data including statistical
printouts are provided in the following report. If you have any questions or comments,
please do not hesitate to contact the undersigned at (604) 986-4331.

Yours truly,

ENVIRONMENT CONSULTANTS Certified by:

, _ >
| /ﬂu“/”‘%%& Cﬁ)/éwg 7 ,h/

Siifer V. Stefvart, B.Sc. QA/(& COmnmtbeég/
Supervisor, Toxicology Testing Cath on,(B.8¢.
Patrick Allard, M.Sc.
Farida Bishay, B.Sc.
Margot Daykin, B.Sc.

Bettina Sander, M.Sc.

JVS/sms Erika Szenasy, M.Sc.
® 200 West Mercer Street 185 Pemberton Avenue
Suite 403 North Vancouver, B.C.
Seattle, WA 98119 Canada V7P 2R4
Tel: (206) 217-9337 Tel: (604) 986-4331
Fax: (206) 217-9343 Fax: (604) 662-8548

evswa@halcyon.com evs_consultants@mindlink.bc.ca
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1.0
INTRODUCTION

Sediment samples were collected by EVS Environment Consultants (Seattle, WA) between
September 3 and 12, 1996. The samples arrived at the EVS Environment Consultants
laboratory on September 4 to 13, 1996. Samples were shipped in 5 x 2-L and 1 x 8-L glass
and plastic containers. Sediments were held for 57 days from collection prior to testing and
were stored at 4°C in the dark. The 56-d holding time was exceeded with the client’s
-approval due to difficulties originating with the bivalve larval development test. If there was
head space in the jars, nitrogen was added prior to storage (PSDDA, 1989).

Toxicity testing of the sediments was conducted using the amphipod, Eohaustorius estuarius,
the juvenile polychaete, Neanthes arenaceodentata and the bivalve larva, Mytilus edulis.

The amphipod toxicity test was initiated nn September 27, 1996, using field-collected
immature adult amphipods. The exposure period was 10 days and the test endpoints were
survival and behaviour (sediment avoidance and ability to rebury in clean sediment). The
polychaete test was initiated on October 4, 1996, with juvenile polychaetes obtained from
laboratory cultures. The exposure period was 20 days and the test endpoints were survival
and growth (change in dry weight). The bivalve larval development test was initiated on
October 30, 1996. The exposure-period was 48 hours and the test endpoints were normal
development, survival and combined survival/normality.

Chain-of-Custody forms submitted with the samples are provided in Appendix A. The blind
coding scheme used for all testing is provided in Appendix B. The following report provides
the methods and results of this testing. Eohaustorius estuarius, Neanthes arenaceodentata
and Mytilus edulis test results and statistical printouts are provided in Appendices C, D and
E, respectively.

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.

9/231-06.3
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2.0
10-d Eohaustorius estuarius SEDIMENT TOXICITY TESTS

2.1 METHODS

Ten-day toxicity tests using the amphipod, Eohaustorius estuarius, were conducted according
to EVS (EVS Environment Consultants) SOP 1077-1 (EVS, 1995a), which is based on
methods described in PSEP (1995). Amphipods were collected during low tide at the mouth
of Beaver Creek, Oregon using a shovel. Amphipods were sieved from the sediments,
counted and then transferred to sandwich containers containing approximately 200 mL of
native sediment. Each container held a maximum of 100 amphipods. The containers were
acclimated 3 - 4 days to a salinity of 31 ppt by the supplier and then transported on ice to the
EVS laboratory. Following arrival in the laboratory, amphipods were kept in holding
containers filled with seawater (28 + 2 ppt salinity) and maintained at 15 = 1°C under
continuous light. The amphipods were acclimated to laboratory conditions for 2 - 10 days
before testing; amphipods received aeration, but were not fed during acclimation. Seawater
in the holding containers was replaced every 2 days.

Sediment from the collection site was also retained for use as the negative (clean) control
sediment for the toxicity tests. This material was stored at 4°C in the dark prior to testing.
Clean seawater, used for acclimation and as the overlying water for the toxicity tests, 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.

Testing was conducted in 1-L glass jars containing 175 mL of sediment and approximately
800 mL of clean seawater. Eight replicates were prepared for each sample as well as the
negative control. Five replicates for the samples and the negative control were-used for
toxicity testing, and one for daily water quality measurements (temperature, pH, dissolved
oxygen, salinity) and Day 10 interstitial ammonia and salinity measurements. Two replicates
were sacrificial, to measure interstitial ammonia and salinity on Days 0 and 5.

Sediments were distributed to the test containers one day before test initiation (Day -1). Each
test sediment was homogenized by thorough hand mixing and any large pieces of organic
material (e.g., grasses, algae) or live animals were removed. A 175-mL volume (~2-cm layer)
of test sediment was added to each test container. Approximately 800 mL of clean seawater
(28 + 2 ppt salinity) was added to each jar, taking care not to disturb the sediment. The jars
were covered with clean plastic lids, fitted with aeration lines, aerated and left to settle
overnight. The following day, total ammonia concentrations were measured in the interstitial
water from each sample, using the Salicylate Method (Hach Company, 1992). Interstitial

8/231-06.3
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a negative (clean) control, was prepared from a 1,000 mg/L Cd stock solution. The 96-h
LC50 value for the test, expressed as mg/L Cd, was calculated using the TOXCALC
program.

In addition, a 10-d ammonia spiked sediment test was conducted using a series of five test
concentrations, with eight replicates each. Approximately 900 mL of each concentration was
added to 175 mL of clean West Beach sediment in a 1-L glass jar, mixed for 30 seconds and
allowed to settle, Each treatment was seeded with 20 amphipods. Ammonia measurements
were taken on Days 0, 5 and 10 from the interstitial water. Composite samples of overlying
water were collected on Day 10 from each concentration of the NH; reference toxicant for
ammonia analyses by EVS and ASL for confirmation of test concentrations. Water quality
measurements and mortalities were recorded daily. At the end of the 10-d exposure, the
numbers of surviving amphipods were recorded and the 10-d LC50 value was calculated
using the TOXCALC program. The results of both reference toxicant tests were compared
to the respective laboratory value (mean # 2SD) to assess the health and sensitivity of the
organisms.

2.2  RESULTS

Results of the 10-d E. estuarius tests are summarized in Table 2-1; raw data and statistical
printouts are provided in Appendix C. Results of interstitial salinity and ammonia
concentrations measured during testing are provided in Tables 2-2 and 2-3 respectively.
Results of sulphide analysis is provided in Table 2-4. Reference toxicant interstitial salinity
is shown in Table 2-5 and ammonia results in Table 2-6.

Mean survival in the negative control was 100%. Mean survival in the reference sediments
ranged from 91.0 to 96.0%. Mean survival in the samples ranged from 86.0 to 99.0%. Mean
avoidance (expressed as amphipods/jar/day) in the negative control and reference sediments
ranged from 0 to 0.04. Mean avoidance in the samples ranged from 0.04 to 0.32. The
percentage of surviving amphipods able to rebury in clean sediment and seawater within 1 h
was 100% in the negative control, Percent reburial in the reference sediments ranged from 92
to 100%. In the samples, reburial ranged from 96.0 to 100%. '

2.2.1 Quality Assurance/Quality Control (QA/QC)

Mean survival in the negative control met the criterion for test acceptability (PSEP, 1995).
Water quality parameters during the 10-d exposure were within the following acceptable
ranges: temperature, 15.0 - 16.0°C; pH, 7.6 - 8.7; dissolved oxygen, 7.0 - 8.4 mg/L and
salinity, 28 - 31 ppt. Although some samples had salinity values (31 ppt) outside of the

9/231-06.3
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Table 2-1. Summary of 10-d amphipod (E. estuarius) sediment toxicity tests.

SAMPLE ID SURVIVAL (%) ! AVOIDANCE 2 REBURIAL (%) ®
(MEAN £ SD) (MEAN £ SD)

EVS-1 99.0422 0.10£0.17 100
EVS-2 94.0 £ 8.2 0 100
EVS-3 99.0 £ 2.2 0.04 £ 0.09 100
EVS-4 94.0£4.2 0.08 £ 0,08 100
EVS-5 94.04 4.2 0.08£0.41 - 100
EVS-6 920476 0.04 £ 0,05 98
EVS-7 88.0+45 0.3240.16 100
EVS-8 94.0+4.2 0.16 £ 0.25 99
EVE 9 90.0+5.0 0.32+0.16 99
EVS-10 99.0+2.2 0.06 + 0.05 100
EVS-11 95.0 40 0.06 £ 0.09 100
EVS-12 92.0£5.7 0.04 £ 0.05 100
EVS-13 87.0+6.7° 012£016 96
EVS-14 940455 0.1040.12 100
EVS-15 99.0 2.2 0.14 £ 0.21 100
EVS-16 : 96.0 + 4.2° 0.04£0.05 100
EVS-17 87.0 % 16.0 0.10£0.12 97
EVS-18 95.0+3.5 0.08 £ 0.08 100
EVS-19 96.042.2 0.22 4 0.11 100
EVS-20 98.0 £ 4.5 0.04 £ 0.05 100
EVS-21 89.0+4.2° 0.1440.26 100
EVS-22 90.0 £ 9.4 0.12£0.08 100
EVS-23 100.0 0 0 100
EVS-24 91.0£4.2 0.22 £0.22 100
EVS-25 91.0 + 8.9* 0.04 £ 0.05 92
EVS-26 86.0 + 8.9° 0.06 +0.13 100

! n = 5, 20 amphipods seeded per replicate.

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

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

* indicates a significant difference in comparing reference to negative control (EVS-23).

+ indicates a significant difference in comparing test samples to reference sediment, EVS-16.

9/231-06.3
WO 9600631, 9600632, 8600633

November 1996 7



Table 2-3. Summary of Days 0, 5 and 10 interstitial ammonia results for 10-d
amphipod (E. estuarius) sediment toxicity test.

SAMPLE ID DAY 0 DAy 5 Day 10
(mg/L NH,) . (mg/L NH,) (mg/L NH;)
EVS-1 7.4 35 ' 2.2
EVS-2 30.0 16.9 135
EVS-3 11.6 7.9 5.3
EVS-4 20.3 13.8 7.5
EVS-5 1.9 9.0 5.4
EVS-6 9.6 8.0 3.0
EVS-7 9.8 7.2 4.5
EVS-8 14,3 7.5 4.9
EVS-9 9.6 6.4 3.0
EVS-10 1.7 6.6 53
EVS-11 13.8 8.0 5.9
EVS-12 15.9 0.6 5.1
EVS-13 15.9 ' 13.8 7.0
EVS-14 1.7 6 43
EVS-15 127 4.3 24
EVS-16 21.1 10.1 43
EVS-17 16.9 138 8.5
EVS-18 0.6 4.0 2.7
EVS-19 10.6 56 37
EVS-20 8.5 43 3.0
EVS-21 10.1 35 37
EVS-22 9.6 37 37
EVS-23 0.3 0.3 0.6
EVS-24 232 133 9.1
EVS-25 51.5 26.6 26.5
EVS-26 185 9.1 5.9
8/231-06.3
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Table 2-5. Summary of Days 0, 5 and 10 interstitial salinity from ammonia
reference toxicant for 10-d amphipod (E. estuarius) sediment
toxicity test.

CONCENTRATION DAy 0 DAY 5 Day 10
(mg/L NH,) (PPT) (PPT) (PPT)
500 30 29 30
250 : 30 30 30
125 27 20 30
62.5 20 29 30
31.2 28 29 30
Control 28 29 30
Table 2-6. Summary of Day 0, 5 and 10 ammonia results from ammonia
reference toxicant for 10-d amphipod (E. estuarius) sediment
toxicity test.
CONCENTRATION - lNTERS'inIAL OVERLYING
(mg/L NH,) Day 0 ~ Day5 Day 10 Day 10" Day 10?
(mg/LNH;)  (mg/LNHy) (mg/L NHy) (mg/LNH,) (mg/L NH,)
500 4223 369.9 369.9 390.9 634.4
250 185.0 195.5 205.9 185.0 327.0
125 103.0 103.0 97.7 95.1 124.4
62.5 66.3 58.4 55.8 50.6 74.8
31.2 339 286 32.8 31.8 23.3
Control 7.0 5.8 5.6 43 26

' analysis conducted by EVS
2 analysis conducted by ASL
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additional replicates of five worms were also set aside for determination of initial (Day 0) dry
weight.

Testing was conducted in a constant environment chamber at 20 £ 1°C under continuous light.
All test containers were completely randomized during testing. 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 (temperature, pH, dissolved oxygen, salinity)
were recorded in the "water quality" replicate from each treatment just prior to each water
renewal. The worms were fed ground TetraMarin® fish flakes (8 mg per worm) every two days
during testing.

At the end of the 20-d exposure, the sediments were sieved through a 0.5-mm screen, and counts
were made of the number of live, dead and missing worms in each replicate. Worms were
considered dead when there was no response to physical stimulation and examination revealed no
evidence of movement. Missing worms were assumed to have died and decomposed prior to the
termination of the test. Surviving worms from each replicate were rinsed in distilled water,
transferred to pre-weighed aluminum pans (one per replicate), dried at 60°C overnight, and then
weighed to determine dry weight. For the test to be considered valid, mean survival in the negative
control had to be 290% (PSEP, 1995). The mean survival and dry weight responses in the
treatments were calculated using the TOXCALC computer program (Tidepool Scientific
Software, 1994). ‘

A positive (toxic) control was conducted using the standard reference toxicant, cadmium
(prepared from cadmium chloride [CdCl,*2%4H,0]). This 96-h LC50 test was conducted without
sediment in 1-L glass jars containing 1 L of test solution and 10 worms. Five concentrations, plus
a negative control, one replicate each, were prepared from a 1,000 mg/L Cd stock solution, Water
quality measurements and mortalities were recorded every day. The 96-h LC50 value (expressed
as mg/L Cd) was calculated using the TOXCALC program. The results of the reference toxicant
test were then compared to the laboratory value (mean & 2SD) to assess the health and sensitivity
of the organisms.

In addition, a 20-d ammonia spiked sediment test was conducted using a series of five test
concentrations, with eight replicates each. Approximately 800 mL of each concentration was
added to 175 mL of clean West Beach sediment in a 1-L glass jar, mixed for 30 seconds and
allowed to settle. Each treatment was seeded with 5 juvenile worms. Ammonia measurements
were taken on Days 0, 10 and 20 from the interstitial water. Water quality measurements and
mortalities were recorded daily. 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 sediment. At the end
of the 20-d exposure, the numbers of live, dead and missing worms were recorded and the 20-d
LC50 value was calculated using the TOXCALC program.

9/231-06.3
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Table 3-1. Summary of 20-d juvenile polychaete (N. arenaceodentata) sediment
toxicity test results.

SAMPLE ID SURVIVAL (%)’ DRY WEIGHT! (mg)
(MEAN £ SD) (MEAN £ SD)

EVS-1 " 100.0%0 9.4+3.1()
EVS-2 100.01 0 10.3+ 2.1
EVS-3 100.0£ 0 1161 2.1
EVS-4 : 96.0+ 8.9 10.7 £ 3.3
EVS-5 100.0+ 0 94115 (++)
EVS6 100.0£ 0 8.310.9 (++*)
EVS-7 96.0 8.9 124125
EVS-8 100.0% 0 9.7 420 (++)
EVS-9 100.01 0 101124
EVS-10 100.0 £ 0 10124
EVS-11 100.0 £ 0 123123
EVS-12 100.0 0 13.0£0.8
EVS-13 N 100.0£ 0 11.8£1.3
EVS-14 100.0 £ 0 86+ 1.7 (++)
EVS-15 100.01 0 10.8£0.7 (+)
EVS-16 : 100.01 0 12.0+ 1.4
EVS-17 100.01 0 114115
EVS-18 100.0%0 85120 (++)
EVS-19 100.0+ 0 1.7£3.0
EVS-20 96.0+ 8.9 10.4£ 0.7 (++)
EVS-21 92.0+11.0 04423 (++)
EVS-22 96.0+89 108+ 1.5
EVS-23 100.0 £ 0 1.4£22
EVS-24 100.0£ 0 10.3+3.0
EVS-25 . 100.01 0 124+ 1.6
EVS-26 ,' 100.0 £ 0 B2+4.7 (%)

n = 5, five worms seeded per replicate.

1

* Indicates significant difference in comparing test samples to reference sediments, EVS-2.
+ Indicates significant difference in comparing test samples to reference sediments, EVS-16.
. Indicates significant difference in comparing test samples to reference sediments, EVS-25,
97231063
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Table 3-3. Summary of Days 0, 10 and 20 interstitial ammonia results for 20-d
juvenile polychaete (N. arenaceodentata) sediment toxicity test.

SamPLE ID Dar 0 DAy 10 DAy 20
(mg/L NH,) (mg/L NH,) (mg/L NHy)
EVS-1 96 3.3 4.9
EVS-2 32.3 13.2 2.7
EVS-3 126 7.2 33
EVS-4 175 9.7 24
EVS-5 14.8 7.7 4.5
EVS-6 9.8 3.8 1.4
EVS-7 10.9 6.2 2.4
EVS-8 13.4 6.2 ' 2.4
EVS-9 13.4 6.3 2.7
EVS-10 9.8 6.4 2.4
EVS-11 15.8 7.9 2.4
EVS-12 16.2 47 2.4
EVS-13~ 158 ' 6.4 24
EVS-14 9.6 49 17
EVS-15 11.8 2.4 42
EVS-16 274 10.2 42
EVS-17 18.0 6.1 24
EVS-18 0.3 a7 1.2
EVS-19 10.4 5.5 9.1
EVS-20 8.2 3.2 2.4
EVS-21 6.3 4.1 2.7
EVS-22 12.0 7.1 2.4
EVS-23 27.0 126 1.7
EVS-24 23.5 7.2 47
EVS-25 39.5 18.5 7.2
EVS-26 12.9 46 4.2
9/231-06.3
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Table 3-5. Summary of Days 0, 10 and 20 interstitial salinity from ammonia
reference toxicant for 20-d juvenile polychaete (N. arenaceodentata)
sediment toxicity test.

CONCENTRATION DAY 0 DAY 10 DAy 20

(mg/L NH,) (PPT) (PPT) (PPT)
400 28 30 30
200 26 ; 30 30
100 28 30 30
50 27 30 : 30
25 ‘ 26 30 30
Control 30 30 30

Table 3-6. Summary of Day 0, 10 and 20 ammonia results from ammonia

" reference toxicant for 20-d juvenile polychaete (. arenacedodentata)
sediment toxicity test. L

CONCENTRATION | INTERSTITIAL
(mg/L NH;) Day 0 Day 10 ' Day 20
: (mg/L NH,) (mglL NH;) (mg/L NH,)
40 2976 100.6 54.5
200 _ 164.2 - 60.6 38.8
100 74.1 380 27.2
50 50.9 235 24.4
25 29.6 ' 15.3 15.5
Control 27.0 12.6 1.7
0r231-06.3

WO 9600631, 9600632, 9600633
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Within 2 h of fertilization, each container was inoculated with approximately 20,000 to 40,000
developing embryos using an automatic pipette. The number of embryos introduced was confirmed
by removing 10-mL subsamples from the five "zero-time" controls immediately after inoculation,
preserving them in formalin and counting the number of embryos under a microscope.

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 screw-cap
vial using an automatic pipette, and preserved in 5% buffered formalin. Two other subsamples
were also collected as a back-up to confirm results if needed. The preserved samples were later
examined in Sedgewick-Rafter counting chambers under 40X magpnification. 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 1 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 (%) = mean no. normal larvae a0
-mean no. of total larvae

Mean survival was calculated using the following equation:

Mean Survival (%) = mean no. of total larvae . oo
no. of embryos introduced

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

Mean Survival/Normal Larvae (%) = mean no. of normal 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).

8/231-06.3
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comparable to previous values obtained in the past suggesting that the test results were not
affected.

The 48-h EC50 value for the ammonia reference toxicant was 15.9 mg/L NH; (95% CL: 15.1 and
16.7 mg/L NH,). No laboratory mean has been generated yet due to insufficient data points. Water
quality parameters measured in the reference toxicant test were within the following acceptable
ranges: temperature, 16.0 - 17.0°C; pH, 7.5 - 1.7, dissolved oxygen, 7.7 - 8.6 mg/L; and salinity,
28 ppt. Ammonia concentrations at 0 h ranged from 1.3 - 41.9 mg/L NH, and from 1.5-43.2
mg/L NH, at 48 h.

8/231-06.3
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Table 4-2. Summary of 0 and 48-h overlying ammonia results for 48-h M. edulis
sediment toxicity test.

SAMPLE ID 0-h 48-h

(mg/L NH,) (mg/L NH;)
EVS-1 0.4 ' 0.2
EVS-2 0.5 0.7
EVS-3 0.1 <0.1
EVS-4 . 0.6 0.7
EVS5 0.6 0.6
EVS-6 0.4 0.3
EVS-7 0.3 0.2
EVS-8 0.6 0.3
EVS-9 0.4 0.4
EVS-10 0.1 <0.1
EVS-11 0.4 0.4
EVS-12 . 0.6 0.5
EVS-13 ' - 0.1 <0.1
EVS-14 0.4 03
EVS-15 0.5 ' 0.3
EVS-16 0.8 0.5
EVS-17 05 0.6
EVS-18 0.4 03
EVS-19 ' 05 05
EVS-20 0.4 0.2
EVS-21 03 0.2
EVS-22 0.4 ‘ 05
EVS-23 <0.1 <0.1
EVS-24 0.6 0.6
EVS-25 0.8 0.8
EVS-26 0.2 0.2

9/231-06.3
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Table B-1. Coding Scheme for Samples, References and Negative Control.

HART CROWSER SAMPLE ID EVS SAMPLE ID
HC-SS-41 EVS-3
CR-22 (Reference) EVS-25
HC-SS-34 EVS-7
HC-S8-32 EVS-24
HC-88-21 EVS-8
HC-88-23 EVS-14
HC-SS-33 EVS-13
HC-88-24 EVS-12
HC-SS-25 EVS-10
CR-24 (Reference) EVS-2
HC-SS-29 EVS-9
HC-88-03 EVS-26
HC-SS-08 EVS-17
HC-SS-30 EVS-19
HC-S8-26 : ; EVS-11
HC-S8-31 EVS-22
HC-SS-35 EVS-5
HC-SS-17 EVS-21
HC-SSs-14 : EVS-15
HC-s5-22 EVS-6
HC-SS-06 EVSH4
CR-02 (Reference) EVS-16
HC-SS-13 EVS-18
HC-88-156 EVS-20
HC-SS-19 EVS-1
Control EVS-23
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APPENDIX C

- 10-d E. estuarius Sediment Toxicity Test
Raw Data
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EVS CONSULTANTS
AMPHIPOD TOXICITY TEST DATA SUMMARY

Client: -—/'/ ot Kmmcar

DL ARD (6 Js B3

EVS Analyst(s) Mgl LIS <SNS Ag PAH aH

EVS Project No.: __4/231-0b.2 Test Type Qv
EVS Work Order No.: AN ED2— Test Initiation Date WO}!— Ak
SAMPLE : 'I‘EST SPECI% INFORMATION

" Identification ENST\ 4o als- 2(«.) i . . Organism XTA
Amount Received ~ Source ‘ N )
Date Collected Segtesbar 2= 4 144le “i Date Receivéc_i_ﬁ :

Reference Toxicant

Date Received ﬁng.uma:g, Yae -

Current Reference Tox1cant Rekult

lﬂM“-

) \Qh. \Mqll-““

Laboratory Range for Reference Tox:cant (mean + 2SD) 1. 314 mqlé( M

. _ 255.0115 3 vqiLAWa,
DILUTION AND CO OL MEDIUM TEST CONDITIONS
Water ) " . Temperature Range (°C) IS0 = b.O
Temperature (°C) __1S.0 : ~ pH Ranget.b -%3
pH 1.1 Dissolved Oxygen Range (mg/L) _F-0 -84
Dissolved Oxygen (mg/L) 8.1 Salinity Range (ppt) -3
Salinity (ppt) 2% : Conductivity (umhos/cm) =
- Conductivity (@mhos/cm) Hardness (mg/L as CaCo0,) -
Hardness (mg/L as CaCOy) - Alkalinity {mg/L as CaCO,) :
Alkalinity (mg/L as CaCOy) __— Other: huo Wy S Lhyio
Other: __— Mis(ualiifg)  03=SUS 0.3~k 0.b— 265
' Sulidis (gl D) <0.02= 000 — <0.0L= 00
\axerstitial Sabininlpp) * 2F- %© 13-20 29- 3\
Sample ID Survival (%) Avoidance (Amphlpodsljarlday) Reburial (%)
Mean + SD Mean + SD
ENS- 9 200% 5.0 022t 0.\b A
ENS-\O q9.0t %> 0.0b £0.08 \OO
EVs- q5,0% 0 0.0b £ 0.09 L2
ENS -2 42.0t SF - 0otk 0.08 \CO
Evs-\3t ¢1.0% b3 D2t 0:\b Al
ENS- ¥ a4.0x 5.5 0wk 012 \0O -
EIS-\S qa.0%L 2. oL 0.2) 10O
BEJS-ib? b0 4.9 p.ok T 0.0 \00
w.d-tca.h.s o- Whm DACeer DAL A %ﬂ u_'v-ormug:. A Ao H‘-.-. Touwire).
D"Eta Cortifioa Byr 3. W M e Date Ee?-nﬁed "y é{% _

Fm\hb\[hmbu\hmphipod‘SUMMR‘f.lOD




EVS CONSULTANTS

Page No. ' of !
AMPUIPOD TOXICITY TEST DATA SUMMARY
P ARD CeE6 i B33

Zlient: -—/-/ccrf é@,ﬂg‘pr EVS Analyst(s) Mgy L3S <ys ART PAH 4=H
EVS Project No.: 9[231-06.2 Test Type __{0d Sediaout Nonicite Tesi

EVS Work Order No.: _9&0632— Test Initiation Date ‘gznﬂtpm\mr 23 G4
SAMPLE . TEST SPECIES INFORMATION

Identification TNS™\ +p BIS-26 Organism

Amount Received Lu;n&m.dns&mddb Sourw_&m@h&w@mﬁﬂ&ﬂ%
Date Collected 2—9 199k “: Date Received

Date Received 3951 wbor 4-9 ,lﬂﬁlo B Reference Toxican

Awal & [ A Wiz
Current Reference Toxicant Resultwuﬂlﬁamﬁhﬂﬁm 3
h.

Laboratory Range for Reference Toxicant (mean + 2SD)
ﬁs O‘f 155 g ILAfa,

DILUTION AND CONTROL MEDIUM TEST CONDITIONS )
Water () cdewi : Inlst) . - Temperature Rapge (°C) _5:0 = b0
Temperature (°C) __IS.0 : . PpH Range UL - 2.3
pH 1.3 Dissolved Oxygen Range mgfL) +.0-84
Dissoived Oxygen (mg/L) __8. | Salinity Range (ppt) o
" Salinity (ppt) __2% Conductivity (umhos/cm) —
“onductivity (pmhos/cm) —_ Hardness (mg/L as CaCQ,) _—
. dardness (mg/L as CaCO,) - ; Alkalinity (mg/L as CaCO;) - :
~ Alkalinity (mg/L as CaCO,) _— Other: W0 s huo
Other: — . Nis(mqllily): O3-S 03-260 0.b~'265
Su\ldss (mgqlLS): <0.02= 0:0L — <0.00.~O002-
‘ \arersntial salisitglppr) - 27— %O 13-20, 29 - 3\
Sample ID Survival (%) Avoidance (Amphipods/jar/day) Reburial (%)
Mean + SD Mean + SD
RS- 25% a.0x A 0.04 £ 0.05 Q2
| Bls20" 0589 0.0b T 01> CO

X mdlcates O m&gmhcwwi O Cher ZACR Ui CMm (Aexrances o v Couo\,
+ vadleadts q—\.;ﬂv\l?)(o,u}\. ,«é%ms_ WA Cow sampls 1o BENS- 6.
- Data Certlﬁed By: S Date Certified: Aoy @(/‘99

Forms\Lab\Datathts\Amphipod\SUMMARY. 10D
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Page No.

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

Water Ouality Instruments Used Sl Client: _—&mﬁ:muw
EVS Project No.: qlza-0b. >

D.0. Meter _L-A-14_Sn&d EVS W.0. No.: _1e00k®2.

pH Meter _L~A-20 Day 0: “cpt. 2346

Salinity __R=0-22 : Day 10; _Oct.3-/20

Temperature _calibroted thsuouioter Test Species: _E:

SAMPLE LD, _EyS-4&

Number of Amphipods Emerged From | Numbee | MNumber | Water Chemistry at Day 10
Rep. Sediments at Days 1-10 }ﬁlive at F;‘l‘“w‘w“ Temp. | D.O. | Sl | pH
. Talaolelslelzlalolwl " 10 (°C) | (me/L) | Gpt)
A [ ]olole]0]0lol-]0l0] 19 0 | is..|8a |30 |92
2 c-OQDD@OuOO H. 0 1501 % 30 |Po
c |ololoddlolofo|-l0lO) 14 | 0 [is0l84 IS0 1O
> |=]ol0] olofo]=]Oo] 14 | o |iwel o |3t 9O
€ [1lgloll lolo|olefO]0] 80 0 50| 92 |30 | &0
Tech’n *3# M Mﬂj S“’ v § '7,‘ M| a5 I %f il‘h? |
(# dead:t missing) - ACO 1 Y B [:1) c¢c(l:1) p(O:1y E(O Loy B
SAMPLE LD, _ENS-§ | e 4
Number of Amphipods Emerged From Number | Number Water Chemistry y 10 '
Rep. Sediments at Days 1-10 Alive at ":::‘ul“’ Temp. | D.O, | Sal. | pH
i lalalals]elalsiolio Day'10 Y| o | mem | e
N |=lolald|o]0(0l=l0[0] 8 o | wol 303 (831
2 ,[OOQDOQOO'M 0 5.0 | E8 ‘50?-
c Tololtlololololi ool ¢ | o | selAd]s0 |92
D =l0|0816 1010 0le Olo (] 0 w,0 | 3.9 \Sp g4
E lulolololololol=]o]o] w | o o | 29|30, |83
Tech'n |-R MQ\SM 5 HERr¢ gi\ @, W{ﬂ
(¢ dead:f misslng) - AC 1i1) B(0:O) C(O:2) D(o:) E(_g:__l.)' -
SAMPLE LD, _E\NS-b .
o, ||t e | 0% | AL [ [ B0, | 5]
v la]slals]elalslo]to YR (°C) | (mg/L) | (ept)
A =|0]|0 o|D 0|0 =1 0|0 I(ﬂ \ 150 | 2.9 1T P2
g |1 lolojololo]0]|.]|0]|0]| 268 O. S |23 I35 €23
c lololslololofols({0lO] /9 0 5o |24 |8 | ¥
b C,OOOOD'OQOO 19 \ Ep 130 s | &
EQGOOOO]DOD/‘R 0 ol 80 2o |83
Tech'n -,li S .(50'5 _(,Y‘m ‘,&"FTQ& W A My(' J/‘A 2

4 .
(1 dead:# missing) - A (.2 ) B(O 0y cil:m pc0:ln B(2:0)
!
Data Certified By: é?{&?&@ Date Certified: Qz‘&#?é

Formi\Lay' Datusbu\Ampbipof SURLEMO, 10D i
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Page No.,

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

Water Quallty Instruments Used

Client: —-L\Mx' /‘ oG

EVS Project No.: _alz21-00. >

D.0. Meter _T-A-14 My=d

BVS W.0. No.: _Abocb2,

pH Meter _TL=A-2( B Day 0: 4
Salinity ___R.=C-22 : Day 10: .
Temperature _calibroted Ahssuewoter Test Specles: Shvouy \
. Source/Collection Date: __ WS (Srex "\l‘tto)
SAMPLE 1D, ENS- O
Number of Amphipods Emerged From - Number | Number _wmrwcmmﬁm 10
Rep. Sediments at Days 1-10 Alive at "R“:El.‘;’ Temp. | D.O. | Sal. | pH
v lalslalslelalslslio g, (°C) | (mg/L) | PV
X _|=lo mrolo 0lol=]Ol0| /7 0 S0l 22|29 |
R |olol|%lofofo 0|~10l0] 20 O | sel:5 20 |9
(4R [ 10 ,{‘O L D; D o O Of’fal—g 4@ sl 3 30 |¥3
D |ol0]|t|ol0]0 Oﬁo ol 20 0O S.o|l 2|29 |83
E |1]0 0 |0 0?--‘-:0. O)e: D|0| 0 QO [.15.01 32 |30 T
e I PR N P Y A P ol BV B WS 2 7Y 2 i
' WA ,y c(0:0y DpiO¥WY: LD |

SAMPLE LD, _ENS-\ _ Sy
Number of Ariphipods Emerged F:'om Number | Number ' » ”‘-jr_ﬁayll
Rep. - Sediments at Days 1-10 Allveat | Pl | per 10D,0, | Sal. | pH
‘l2]alalslelalslslio mayig ) %3;;_ 5(°0) | (mefL) | @p) |
r l=lololololllot=lol!] 1 :
B =lol0|0 010l0 |- o0 18
¢ lolalolololo b'-|0lO A}L‘l
> 1_lololololole|=lClOl44™ |
E |1]lo]0 |0 ololo|=l0lo]s#."
Tech'n 3& N t,'\f’_ (Y(.M -§ AERS p,
(# dead:# missing) - A (O | \‘_-'B('o .}y C(oO -.:‘a )
oAMPLEID. BNGm .t digp v
Number of Amphipods Emerged ﬁ‘:o:;\ & & n;ﬁ.e% Nuinber'-"-:'_:‘t\‘-’atpr Chémiftry t Day 10
Rep. o Sediments at Days 10 7 LOA[ANE E ;Fﬁa&;&r Teinp. p-D.0.: | Sal. | pH
o F T 2Talalslelaley o Th Ll i .4 Q) | meRy'hery
o lololotoploZol@]. Ral*e | . 1 12 P7
\E lolololol|Olols —0|0] B [ .- woi®o (3o [*3
- 1-lo1l0(ololo].|Olo} \¥ | ° 5.0l 2.6 |20 |69
D m\DDOOOQOD (7«1 o ‘S'ﬂjﬁ"\?‘o-?:ﬁ
=T Tclololofo o]0l % | o | o820 B
Tean | £ || gl e 3k @ |_® Pl nliay
(# dead:# missing) = A () :“\-_\ T OSE TEE TE-TE-TH 5. P %)

Data Certified Ry: d (Mﬂ?&s&/ ;_ZK Date Certiﬂ.ed: 0!?{ M 94

E .
R ! .
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Page Nol. r

EVS CONSULTANTS - AMPHIPOD SEDIMENT TOXICITY TESTS
EMERGENCE, SURVIVAL AND DAY 10 WATER QUALITY
wmﬂmw Cllent:_-_—_‘kmﬁzznﬁ“
_ EVS Project No.: aliz-0k.>
D.0. Meter _L-A-14 Snkd EVS W.0. No.: _Abock 2.
pH Meter _T-@-2lo —— Day 0. et 232l
Salinity K== 222 : Day 10: _Oct. 3[4k
Tempefamfe_cal;msukmm - Test Speciu:w@@———
. Source/Collection Date: Sy A kL \NuhsS
sAMPLE 1D, ¥\ o ’ S @
Number of Amphipods Emerged From Number | Number Wate y i
Rep. . Sediments at Days 1-10 Aliva at "’Iﬂ‘gq“' Temp. | D.O. | Sal. | PH
" Talalalslelzielsio Day 10 | co | msn)| @
A =|0 oao O 0 O = |0]0 /19 o 1500 | 2.x_|De %3
> |1 lol&101010 ‘Q";a-,O ol /9 | o. 5o | 26 | 36 |93
— Tolglololodolole1010] /7, C | 150] 3.8 |3e |V
Tean |4 | 4 lg® 15V sk [ e\ | CEB - o8 Wi EAYS,
: v Ll e oL ' '
(# deadsf mlssing) - A (O L L TN B_'_rO 0y C(Q: ©y p(o:/) E(O:iZ)
savpLE LD, ES-G e « ® Y A
, Number of Amphipo‘ds“E{nerged From Number Number | er Chemistry at n'zy i
Rep. - sediments at Daysyl-10 . Alive at "::1&";" Temp. | D.O. sal. | pH
T2 s [alslelalsdslio Byl (0 | (el | @2V
A lolo:0]0101010 1= ololwv | o PAETAEIRI >IN
B anuod'o:’B,:ooSﬁmq o | w5l %)% -2 |
¢ lolglololol0. 6Y= |0 olsts | o 5.0l 80 |30 |33
> | loload101610 1= [ {] ]| n® \ 50 | 8.0 | B0 |82
E |20 \.!5 n 010 |l olo| 22 [ ol 20 |8 o
R A s Lo o el e ] 22 AR
B0 : 2 C(0:il) D("V:m' E(® 0.

D wheis + gl crabs ,,.mwr .

\

“gAMPLE 1D, ENS-(8

_ Number of Amphipods Emerged From T Number | Number _Jm;r.‘nh.:mﬂq
Rep. - Sediments at Days 1-10 | I;}Hvo at | Pl | Temp. | D.O. sal, | pH
alzlalalslelalels 10 w10 (¢°C) | (meg/L) | oV
S |elglollV\]|ol0]= Olp| 17 5 | 156 | Bt |30 |¥
g |110l0 ololol0l. |olo] 29 0, i.0| B0 | %0 |
C -0 10 ¥|o|0|0 1010 /g o) <., | 8:0 |30 8
v | s1ololololp|=1010 | A 0 .0 g | %o |%
£ |=|0 slolololol=10l0] 11 > | 50|94 |30 | ¥
e 8 A O VA o O A R T 71 i i\
(# dead:# missing) < A (O 1y B0y ¢ o(p:l ) E(O:1)

" Data Certified By: /’ O)[% Date Cenlﬁ.ed: a’«‘?t cW/?é

L)
*
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Page No. ——

OD SEDIMENT TOXICITY TESTS

EVS CONSULTANTS - AMPHIP
EMERGENCE, SURVIVAL AND DAY 10 WATER QUALITY
\Mﬂlﬂmumm Cllent: -\’\fur.t /rhu\u.(
\ , EVS Project No.i _alem1=00. >
D.0. Meter _L-A-1a Soaed EVS W.0. No.i 2600kl
pH Meter L= A-Yo Day 0: ~Sed 2246
Salinity ___L=C= 22 Day 10; Oct-3/20
Temperature _calibroted dhoseusier. Test Specles: W

SAMPLE LD, F&22

Source/Collection Date: __}_\_.1\{\6 { Sk \%M(o)

‘f Nuhber of Amphipods Emerged From Number | Number Water Ch.gmlsl.:.‘w
Rep. Sediments at Days 1-10 Alive at F:ﬂ!ﬁ“ Temp. | DO | Sab | PH
(23] s1el7]slolito Day 10 ¢C) | (meL) | 2V
m e | 0 011“‘ DDO =001 if 0 weol b 3o Cb
g |=l0l101] flolo=]Clol iz P I T o
P P P T P KA oA o P 010 | 1€ - | solte |29 %%
P |10 Jile o lo O |00 2o 6 |is.0l3:6 |3 |%*
= Tolglotolobr]oll 1010 19 5 | 50| #2 |30 |36
P Y PN A T B G P
u,duh;ﬁ_mlssmgw-A(-'_nfli'dr‘i":: m(gia) C€(Si0) DO T 5.8 W
SAMPLE LD, E35-2% '
' Number of Amphipods Emerged From Number | Number at Day 1
Rep. . gediments at Days 1-10 Allve at Fnﬂf"bul‘;" _T%,L:ﬁ p.0. | sa. | pH
Talalalslelalslsllo PRy ¢0) | myL) | G2V
A a‘ob'ooooaoozo > | .ol 30 | 2 E
BQQOOOOO‘,OO“’ s | solB.2 2 |81
i c onoooooaoo o | o | 5.0l%:d | 3018
D anOOOO -|10[0| 0 c.013.2 30 |8:(
E or)O--ooOoaOO 2 |2 - |isels3d 13 il
3 [l el Al L0 R AT
2 3 "
(# deadit misslng) = AL @50 p(o:®) Clo @) p(2:0) E(2:2) _

SAMPLE 1D, EAS—24 Lt
' Number of Amphipods Emerged From Number | Number "|__water Chgm]s:ﬁ j '
VRep. Sediments at Days 1-10 Alive at Faiff‘:r;" Temp, | D:Os sal. | pH
i1 l2lals [s]6lalslolto pay_rio c) | (mg/lL) (Pp&)i
h loltltio]l slolal010] 11-.1e 5o g | 30 |8
T Llolep lololol-19101 0 PR T U
& 40000\0900 r e V'i"-;.uj:-‘-\,.'?:.os"s‘
\% 0000-000000 R | o "'u;-u_,\go.gf.
B 0000000500 ¢ |o ‘.c'%-s.aq.glgo_;?-r
mrens 8 AP PN B L A E Bl 7 | B\ Lo { ractmmen
i = v % .
(¢ deagt missing) = AL 0 3 | L BLOLA c(0.2) D02 EU i —
Data Certified By: O WERsd- oate Contfieds 08U -
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Test: AM-Amphipod Survival and Avoidance Test Test ID: EVS3102
Species: EE-Eohaustorius estuarius Protocol: PSEP 85
Sample ID: EVS-1to EVS-26 Sample Type: SEDIMENT
Start Date: 9/27/96 End Date: 10/7/96 Lab ID: BCEVS-EVS Enviro.Consultants
survival | Survival | Emergence No. Falling to
Pos| ID | Rep Group Day0 | Day 10 Days 1to 10 Rebury Notes
1 1 EVS-23 20 20 0 0
21 2 EVS-23 20 20 0 0
3 3 EVS-23 20 20 0 0
4 4 EVS-23 20 20 0 0
5 5 EVS-23 20 20 0 0
6 1 EVS-2 20 19 0 0
7 2 EVS-2 20 16 0 0
8 | 3 EVS-2 20 19 0 0
9 | 4 EVS-2 20 20 0 0
101 5 EVS-2 20 20 0 0
111 1 EVS-16 20 19 0 0
12| 2 EVS-16 20 20 0 0
131 3 EVS-18 20 20 1 0
14| 4 EVS-16 20 19 1 0
15| 5 EVS-16 20 18 0 0
16 | 1 EVS-25 20 16 0 1
17 | 2 EVS-256 20 18 1 2
18| 3 EVS-25 20 20 0 1
19| 4 EVS-25 20 20 0 0
20| 6 EVS-25 20 17 1 3
21 1 1 EVS-1 20 19 4 0
2| 2 EVS-1 20 20 0 0
23| 3 EVS-1 20 20 1 0
24 | 4 EVS-1 20 20 0 0
25| 5 EVS-1 20 20 0 0
26| 1 EVS-3 20 19 2 0
271 2 EVS-3 20 20 0 0
28| 38 EVS-3 20 20 0 0
20| 4 EVS-3 20 20 0 0
30| 5 EVS-3 20 20 0 0
31l 1 EVS-4 20 19 1 0
32| 2 EVS-4 20 18 0 0
33| 3 EVS-4 20 18 0 0
34| 4 EVS-4 20 19 1 0
35| 5 EVS-4 20 20 2 0
B |1 EVS-5 20 18 0 0
37 | 2 EVS-5 20 20 2 0
ag| 3 EVS-5 20 18 2 0
39 | 4 EVS-5 20 19 0 0
40| & EVS-5 20 19 0 0
411 1 EVS-6 20 16 0 1
42 | 2 EVS-8 20 20 1 0
43 | 3 EVS-6 20 19 0 0
44 | 4 EVS-6 20 19 0 1
45| 5 EVS-6 20 18 1 0
46 | 1 EVS-7 20 19 6 0
47 | 2 EVS-7 20 17 2 0
48 | 3 EVS-7 20 17 3 0
490 | 4 EVS-7 20 18 3 0
50| 5 EVS-7 20 17 2 0
51 | 1 EVS-8 20 18 0 0
52 | 2 EVS-8 20 19 1 0
Page 1 ToxCalc 5.0 Reviewed by:w_&



Test: AM-Amphipod Survival and Avoidance Test
Species: EE-Eohaustorius estuarius

Sample ID: EVS-1 to EVS-26

Start Date: 9/27/96

End Date: 10/7/96

Test ID; EVS3192
Protocol: PSEP 95
Sample Type: SEDIMENT

Lab ID: BCEVS-EVS Enviro.Consultants

1071 2 EVS-20 20 20 0 0
108 3 EVS-20 20 20 1 0
100) 4 EVS-20 20 20 1 0
110] 5 EVS-20 20 20 0 0
111 1 EVS-21 20 18 0 0
112 2 EVS-21 20 17 1 0
113] 3 EVS-21 20 17 0 0
114 4 EVS-21 20 18 0 0
1156| 6 EVS-21 20 19 6 0
116 | 1 EVS-22 20 18 1 0
117] 2 EVS-22 20 18 2 0
118] 3 EVS-22 20 15 0 0
119 4 EVS-22 120 20 1 0
120| 6 EVS-22 20 19 2 0
121] 1 EVS-24 20 19 3 0
122| 2 EVS-24 20 19 3 0
123 3 EVS-24 20 17 5 0
124 | 4 EVS-24 20 18 0 0
125| 6§ EVS-24 20 18 0 0
126 | 1 EVS-26 20 17 0 0
127 2 EVS-26 20 19 3 0
128 3 EVS-26 20 15 0 0
129 4 EVS-26 20 16 0 0
130| & EVS-26 20 19 0 0
Comments: Hart Crowser 9/231-06.3; 8600632
Page 3 ToxCalc 5.0 Reviewed by‘.ﬁw/{_&h’w}



Start Date:  9/21/96 Test ID: EVS3162 Sample ID: EVS-1 to EVS-26

End Date: 10/7/96 Lab ID; BCEVS-EVS Enviro.Consult Sample Type: SEDIMENT

Sample Date: Protocol: PSEP 85 Test Species: EE-Eohaustorius estuarius
Comments;  Hart Crowser 9/231-06.3; 9600632

Equality of variance cannot be confirmed

Hypothesis Test (1-tall, 0.05)

Heteroscedastic t Test indicates significant differences

* References compared to Negative Control

_ References are EVS-2, EVS-16 and EVS-25

Page 2 ToxCalc v6.0 Reviewed by:M ( Od



Amphipod Survival and Avoldance Test-10d Survival

Start Date:  9/27/96 TestID: EVS3182 Sample 1D; EVS-1 to EVS-26
End Date: 10/7/96 LabID: BCEVS-EVS Enviro.Consult Sample Type: SEDIMENT
Sample Date: Protocol: PSEP 95 Test Species: EE-Eohaustorius estuarius

Comments: Hart Crowser 9/231-06.3; 9600632

Equality of variance cannot be confirmed

The control means are not significantly different (p = 0.14) 1,63209 2.30601
Hypothesis Test (1-tall, 0.05)

Heteroscedastic t Test indicates no significant differences

* Samples compared to EVS-2

Page 2 ToxCalc v5.0 Reviewed by:%a



Amphipod Survival and Avoidance Test-10d Survival

Start Date:  9/27/98 TestID: EVS3182 Sample ID:
End Date: = 10/7/96 Lab ID: BCEVS-EVS Enviro.Consult Sample Type:
Sample Date: Protocol: PSEP 85 Test Species:

Comments;  Hart Crowser 9/231-08.3; 9600632

EVS-1to EVS-26

SEDIMENT

EE-Eohaustorius estuarius

“Equality of variance cannot be confirmed
The control means are not significantly different (p = 0.06) 2.13809

2.30601

Hypothesis Test (1-tall, 0.05)

Heteroscedastic t Test indicates significant differences

* Samples compared to EVS:=16

Page 2 ToxCalc v5.0
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Amphipod Survival and Avoidance Test-10d Survival

Start Date:  9/27/96 Test ID: EVS3192 Sample ID: EVS-1to EVS-26
End Date: 10/7/96 Lab ID: BCEVS-EVS Enviro.Consult Sample Type: SEDIMENT '
Sample Date: Protocol: PSEP 85 Test Species: EE-Eohaustorius estuarius

Comments:  Hart Crowser 9/231-06.3; 8600632

Equality of variance cannot be confirmed

The control means are significantly different (p = 0.05) 2.25 2.30601
Hypothesis Test (1-tail, 0.05)

Heteroscedastic t Test indicates no significant differences

* Samples compared to EVS-25

Page 2 ' ToxCalc v5.0 Reviewed by,aztL b{ﬂ



Amphipod Survival and Avoldance Test-Reburial

Start Date:; 9/27/96
End Date: 10/7/96

TestID: EVS3192

Lab ID: BCEVS-EVS Enviro.Consult Sample Type:

Sample 1D:

EVS-1 to EVS-26

SEDIMENT

Sample Date: Protocol: PSEP 85 Test Species: EE-Eohaustorius estuarius
Comments:  Hart Crowser 9/231-06.3; 9600632
Conc-mg/L 1 2 3 4 5
EVS-23 100.00 100.00 100.00 100.00 100.00
EVS-2 100.00 100.00 100.00 100.00 100.00
EVS-16 100.00 100.00 100.00 100.00 100.00
EVS-25 9375 8889 9500 100.00 8235
EVS-1 10000 100.00 100.00 100.00 100.00
EVS-3 100.00 400.00 100.00 100.00 100.00
EVS4 100.00 100.00 100.00 100.00 100.00
EVS-5 100.00 100.00 100.00 100.00 100.00
EVS-6 93.75 100.00 100.00 9474 100.00
EVS-7 100.00 100.00 100.00 100.00 100.00
EVS-8 100.00 100.00 100.00 ©4.44 100.00
EVS-9 100.00 9412 100.00 100.00 100.00
EVS-10 100.00 100.00 100.00 100.00 100.00
EVS-11  100.00 100.00 100.00 100.00 100.00
EVS-12 100.00 100.00 100.00 100.00 100.00
EVS-13 9375 9375 100.00 100.00 94.44
EVS-14 100.00 100.00 100.00 100.00 100.00
EVS-15 100.00 100.00 100.00 100.00 100.00
EVS-17 100.00 100.00 100.00 91.67 95.00
EVS-18 100.00 100.00 100.00 100.00 100.00
EVS-19 100.00 100.00 100.00 100.00 100.00
EVS-20 100.00 100.00 100.00 100.00 100.00
EVS-21 100.00 100.00 100.00 100.00 100.00
EVS-22 100.00 100.00 100.00 100.00 100.00
EVS-24 100.00 100.00 100.00 100.00 100.00
EVS-26 100.00 100.00 100.00 100.00 100.00
- Transform: Untransformed
Conc-mg/L  Mean SD Mean Min Max CV% N
EVS-23 100.00 0.00 100.00 100.00 100.00 0.000 ]
EVS-2 100.00 0.00 100.00 100.00 100.00 0.000 5
EVS-16 100.00 0.00 100.00 100.00 100.00  0.000 5
EVS-25 02.00 6.60 9200 8235 100.00 7.267 6
EVS-1  100.00 0.00 100.00 100.00 100.00 0.000 5
EVS-3 100.00 0.00 100.00 100.00 100.00  0.000 5
EVS4 100.00 0.00 100.00 100.00 100.00 0.000 5
EVS-5 100.00 0.00 100.00 100.00 100.00  0.000 5
EVS-6 97.70 317 9770 9375 100.00 3.247 5
EVS-7 100.00 0.00 100.00 100.00 100.00 0.000 5
EVS-8  ©8.89 248 0880 9444 10000 2512 5
EVS-9  98.82 263 9882 9412 10000 2662 5
EVS-10 100.00 0.00 100.00 100.00 100.00 0.000 5
EVS-11  100.00 0.00 100.00 100.00 10000 0000 &
EVS-12 100.00 0.00 100.00 100.00 100.00 0.000 5
EVS-13  96.39 331 9839 9375 100.00 3.433 5
EVS-14 100.00 0.00 100.00 100.00 100.00 0.000 5
EVS-15 100.00 0.00 100.00 100.00 100.00  0.000 5
EVS-17 97.33 384 9733 9167 10000 3.942 5
EVS-18 100.00 0.00 100.00 100.00 100.00 0.000 5
EVS-19 100.00 0.00 100.00 100.00 100.00 0.000 5
EVS-20 100.00 0.00 100.00 100.00 100.00  0.000 5
EVS-21  100.00 0.00 100.00 100.00 100.00 0.000 5
EVS-22 100.00 0.00 100.00 100.00 100.00 0.000 5
EVS-24 100.00 0.00 100.00 100.00 100.00 0000 5
EVS-26 100.00 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) 4.76293 1.036 -1.1179

Page 1
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Ammonia Measurements - September 27, 1996 (Day 0)

Client: Hart Crowser Test Type: 10-d Sediment Toxicity Test
Project No.: 9/231-06.3 Test Species: Eohaustorius estuarius
Work Order No: 9600632 Date Initiated: 27-Sep-96
Date Terminated: 7-Oct-96
Standard Absorbance Sample ID Absorbance Dilution Ammonla
Concentrations  of standards of samples factor  concentrations
(mg/L NH3) (mg/L NH3)
Interstitial water ’
0.1 0.08 EVS-1 0.24 25.00 74
0.2 0.14 EVS-2 0.53 50.00 300
03 023 EVS-3 0.4 25,00 11.6
05 0.46 EVS4 0.73 25.00 203
1 0.89 EVS-5 0.41 25.00 11.9
EVS-6 0.14 50.00 0.6
EVS-7 0.33 25.00 9.8
EVS-8 0.23 50.00 143
EVS-9 0.14 50.00 96
EVS-10 0.18 50.00 1.7
EVS-11 0.22 50.00 138
EVS-12 0.26 50.00 15.9
EVS-13 0.26 50.00 159
EVS-14 0.18 50.00 1.7
EVS-15 0.2 §0.00 127
EVS-16 0.36 §0.00 211
EVS-17 0.28 50.00 16.9
EVS-18 : 0.14 50.00 9.6
EVS-19 - 0.6 50.00 10.6
EVS-20 0.12 $0.00 85
EVS-21 0.15 50.00 101
EVS-22 0.14 50.00 96
EVS-23 0.1 227 0.3
EVS-24 0.4 50.00 23.2
EVS-25 035  125.00 515
EVS-26 0.31 50.00 185
Calibration Curve September 27/86
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0.8 /
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0.4 // = 035040 p37——
03 // R’ =0.9972
0.2 :
04 /"/
P
0
0 0.1 0.2 0.3 04 05 0.8 0.7 08 09 1
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Ammonia Measurements - October 7, 1996 (Day 10)

Client: Hart Crowser Test Type: 10-d Sediment Toxicity Test
Project No.: 9/231-06.3 Test Species: Eohaustorius estuarius
Work Order No: 9600632 Date Initiated: 27-Sep-96
Date Terminated: 7-Oct-96
Standard Absorbance Sample ID Absorbance Dilution Ammonla
Concentrations  of standards of samples factor  concentrations
(mg/L NH3) (mg/L NH3)
Interstitial water
041 0.04 EVS-2 0.06 125.00 135
0.2 012 EVS-4 04 60.00 75
0.3 0.22 EVS-5 0.06 50,00 54
0.5 0.45 EVS-8 0.05 50.00 49
1 0.91 EVS-15 0.05 25.00 24
EVS-17 0.42 50.00 85
EVS-19 0.1 25.00 37
EVS-20 0.07 25.00 30
EVS-26 0.07 50.00 59
|
Callbration Curve October 7186
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SALINITY DATA SHEET

CLIENT: Hart Crowser (farerstirial )
PROJECT #; 9/231-06.3
W.0. #: 9600632 2
TEST INITIATION DATE: Scptember4; 1996
SampieLD. |- Sallgity (pp) Techniclan Saligity (pP) Techniclan salplty (ppY) Tochuiclan
wea |0 30 | B 0 @ | 20 §A
EVS-2 %0 2> N 20 |
EVS -3 -1 23 20 |
EVS -4 %) 23 20
EVS-S 21 28 20
EVS 6 30 28 20
“EVS 7 28 723 2|
EVS-8 A0 \ 24 20
EVS-9 2.9 | 24 20
EVS -10 3_‘{ 30 EX
EVS -1l 2% 30 Zo
EVS-12 2% 2A 2
EVS 13 25 24 20
EVS-14 29 28 X
EVS-15 21 28 30
EVS-16 zZ0 A 20
EVS-17 28 20 2|
EVS-18 =57 24 20
EVS-19 28 29 20
EVS-20 >8 VA 20
EVS-21 7 24 30
EVS -22 2% 18 30
EVS -23 29 2Y 30
EVS -24 2 2% 2D
EVS 25 20 74 30
EVS -26 20 J 29 30
CONTROL 28 5= D"/ A @/ 20 51&
31.2mglL 2€ 24 30D (
62.5mg/L >9 24 20 \
125 mg/L 27 74 20 \
250mglL 20 %0 20 \
500 mg/L 20 N/ yig! 1 20 l
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RESULTS OF ANALYSIS - Water

File No. G5507

Sulphide
S

EVS-3 Day O <0.02
1996 Sep 27

EVS-4 Day O <0.02
1996 Sep 27

EVS-5 Day O <0.02
1996 Sep 27

EVS-6 Day O 0.04
1996 Sep 27

EVS-7 Day O 0.06
1996 Sep 27

EVS-8 Day O 0.02
1996 Sep 27

Results are expressed as milligrams per litre.

< = Less than the detection limit indicated.
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Appendix 1 -_QUALITY CONTROL - Replicates ' File No. G5507
Waler EVS-21 EVS-21
Day O Day O
960927 QC#
11:00 74101
Inorganic Parameters
Sulphide S <0.02 <0.02

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

ASE

File No. G877

gulphide D‘Z\ [U

EVS-1 Day 10
1996 Oct 7
EVS-2 Day 10
1996 Oct 7
EVS-3 Day 10
1996 Oct 7
EVS-4 Day 10
1996 Oct 7
EVS-5 Day 10
1996 Oct 7

EVS-6 Day 10
1996 Oct 7
EVS-7 Day 10.
1996 Oct 7
EVS-8 Day 10
1996 Oct 7
EVS-9 Day 10
1996 Oct 7
EVS-10 Day 10
1996 Oct 7

EVS-11 Day 10
1996 Oct 7
EVS-12 Day 10
1996 Oct 7
EVS-13 Day 10
1996 Oct 7
EVS-14 Day 10
1996 Oct 7
EVS-15 Day 10
1996 Oct 7

EVS-16 Day 10
1996 Oct 7
EVS-17 Day 10
1996 Oct 7
EVS-18 Day 10
1996 Oct 7
EVS-19 Day 10
1996 Oct 7
EVS-20 Day 10
1996 Oct 7

<0.02
<0.02
0.02
0.02
0.02

<0.02
<0.02
<0.02
<0.02
<0.02

<0.02
<0.02
<0.02
<0.02
<0.02

<0.02
<0.02
<0.02
0.02

<0.02

Results are expressed as milligrams per litre.

< = Less than the detection limit indicated.
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Appendix 1 - QUALITY CONTROL - Replicates File No. G5877

Water EVS-7 EVS-7
Day 10 Day 10

961007 QC#

74858
Inorganic Parameters
Sulphide S <0.02 <0.02

Results are expressed as milligrams per litre.
< = Less than the detection limit indicated.
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Appendix 1 - QUALITY CONTROL - Replicates File No. G5877

Water EVS-26 EVS-26
Day 10 Day 10

96 1007 QC#

74860
Inorganic Parameters }
Sulphide S <0.02 <0.02

Results are expressed as milligrams per litre.
< = Less than the detection limit indicated.
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urvival and Avoldance Test-10d Survival

Amphipod $
xicant

Start Date:  9/27/96 14:00 Test ID: RTEECDS Sample ID: REF-Ref To
End Date: 10/1/96 LabID: BCEVS-EVS Environment C Sample Type: cDCL-Cadmium chloride
Sample Date: Protocol: PSEP 95 Test Species: EE-Eohaustorius estuarius
Comments: HART CROWSER 9/231-06.3; 9600632 :
Conc-mg/L 1
D-Control  0.8000
0.56 0.9000
1 1.0000
1.8 0.8000
3.2 0.9000
5.6 0.8000
10 0.6000
18 0.2000
Trimmed Spearman-Karber
Trim Level ECH0 95% CL
0.0%
5.0%
10.0% 1.0
20.0% ’ 09 4
Auto-21.4% 11.878 _ 8.317 16.964 081
0.7 ]
0.6 1
8 o051
= -
8_ 0.4:
é 0.3:
0.2-
0.1 i
0.0 -
0.1 ’
0.2 ——r=rrrrT—rT T T
0.4 1 10 100

Dose mg/L

Page 1 ToxCalc v5.0 Reviewed byw &h
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Page No.

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

Water Quali Client: {{a.rf Clesuser

EVS Project No.: _ 4 [221-00.3
D.O. Meter - -] 0O#< EVS W.0. No.: __9b0ooi22
pH Meter _ U ~4 -~ 2¢, . Day 0: _S;Q{zmbﬂ 21 8L
Salinity __T-¢-22 - : Day 10: & Ortobera (6

Temperature _Calslreoked dhio muceuz et Test Specles: _Lohauttryns eShyen's

Source/Collection Date: .

SAMPLE L.D. émfml

Number of Amphi'po-ds Emerged From Number | Number Water Chemistry at Day 10
Rep. . Sediments at Days 1-10 Alive at "::{:jq“’ Temp. | D.O. | Sal. | pH

12 lslelsleloslsls ] 20 (*C) | (me/L) | (pY)
A lolsl2fofolo]o].]0]6] 20 | O |w.|sg.5l8o %1
B l.lolololo|0|0]||Olo| 20 o oo | V| 3o |%1
¢ lololol%iololo]-10/0[20 | O |s.o|%2 |30 |®.
) ‘,00000050020 0 .0 | 8.2 [20 [Pt
= |olo]olo]olo]o]|=]|0]0]20 | O |ws..]|23 |30 |20
Tect'n |- A% P18 leslsyslon [k Jeerless | 48T | BT (27 | V0 |05

(# deade# missing) - A(O: 0 B(9:9) (9.0 p0:0) £(9:0,

SAMPLE LD. __ 2.2 wa [t Nt

Number of Amphipods Emerged From Number | Number Water Chemistry at Day 10
Rep. Sediments at Days 1-10 ADIIve at ";‘:a‘;’ Temp. | D.O. | Sa. | pH
123 alslelslsls nl P¥Y (°C) | (me/L) | @p)
A acOdOOOQOO 20 0] (5.0 . 30 (&«
g lolyliqilololof_folo| 1A | O |is.ofsa [20 |94
c lelolo]old]o|o]_|0]|0 |20 O |[s.6] Pv |30 |80
> l-lolo ploloo[ . [0le]Z0 [ O [ise| ¥4 30 |2
F lelol0lo{l [0lo]l=|0]0] K o s.0| 8.7 |30 |¥"
Tech'n # A,Q'\’S o8 lavslen Ll ?& -'Wfﬂ _LFT -[?T "% %M %
wdegpmissing) - A(D: 0y 5Oy ¢(9:0) p0.0y §O:],

SAMPLE LD. _ (x2S wepll Nits -

Number of Amphipods Emerééd From Number | Number Water Chemistry at Day 10
Rep. Sediments at Days 1-10 g;veleg_ ";'c';":r;" Temp, | D.O. | Sal. | pH
tl2 )3 )sals]elrf[s]of 4 (*C) | (mg/L) | (pt)
A lolololololo(o]i lojo] 20 |1 O [i5.0] 3.9z |1
B lololOofofo]o|0o]|<|0|0] ZO0 | O | 5ol §. |30 [P
e lelololol) |V ]a]l]! 14 9 iso | 0[S0 [P
D |-lololofs]o]0]c]|0|0|Z0 | & || P |30 |80
E = |0 ’%’OU 0 |0]|0 = |O 0 ?—-O O S:0 8.[ 3o %.0
Tech'n -ﬂ AMS“WS 515 ﬂﬂ@é JET -Lﬁ'T %-“/f W)
(¢ deadt missing) - A (9O 8 0.0, c¢®@.l, pC.C §O.0,
Data Certified By: . W Blvsa.. Date Certified: /Vt’\/é//’é

Formu\Lab\Dutasbu\Amphipod\SURSEMT, 10D



Test: AM-Amphipod Survival and Avoldance Test
Species: EE-Eohaustorius estuarius
Sample ID: REF-Ref Toxicant
Start Date: 8/27/66

End Date: 10/7/88

Test ID: RTEENS11
Protocol: PSEP 85

Sample Type: AMMONIUM C

Lab ID: BCEVS-EVS Enviro.Consultants

. Survival | Survival | Emergence No. Falling to

Pos| ID | Rep Group Day0 | Day 10 | Days 1to 10 Rebury Notes
4 1 D-Control 20 20 0 0
2 2 D-Control 20 20 0 0
3 3 D-Control 20 20 0 0
4 | 4 D-Control 20 20 0 . 0
5 5 D-Control 20 20 0 0
6 1 31 20 20 0 0
7 2 31 20 19 3 0
8 3 31 20 20 0 0
9 4 31.2 20 20 0 0
10 ] 6 31.2 20 18 1 -0
11§ 1 62.5 20 20 1 0
12 2 62.5 20 20 0 0
13| 3 62.5 20 19 3] 0
14 | 4 62.5 20 20 0 0
15| 6 62.5 20 20 0 0
16| 1 125.0 20 20 8 0
17| 2 125.0 20 20 0 0
18 | 3 125.0 20 20 0 0
19| 4 125.0 20 20 0 0
20] 5 125.0 20 20 0 0
21 | 1 250.0 20 2 35 2
22| 2 250.0 20 1 62 0
23| 3 250.0 20 3 48 0
24 | 4 250.0 20 3 54 1
251 5 250.0 20 4 37 2
26 | 1 500.0 20 0 200 0
27| 2 500.0 20 0 182 0
28 3 500.0 20 0 197 0
20| 4 500.0 20 0 190 0
30 5 500.0 20 0 190 0

Comments: Hart Crowser 9/231-06.3; 9600632
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Amphipod Survival and Avoldance Test-10d Survival

Start Date:  9/27/06 Test ID: RTEENS11 Sample ID: REF-Ref Toxicant
End Date: 10/7/96 Lab ID: BCEVS-EVS Enviro.Consult Sample Type: AMMONIUM C
Sample Date: Protocol: PSEP 85 Test Species: EE-Eohaustorius estuarius
Comments:  Hart Crowser 8/231-06.3; 9600632
Conc-mg/L 1 2 3 4 5

D-Control  1.0000 1.0000- 1.0000 1.0000 1.0000
31.2 1.0000 09500 1.0000 1.0000 0.9500

62.5 1.0000 1.0000 0.9500 1.0000 1.0000

125 1.0000 1.0000 1.0000 1.0000 1.0000

250 0.1000 0.0500 0.1500 0.1500 0.2000

500 0.0000 0.0000 0.0000 0.0000 0.0000

~Trimmed Spearman-Karber
Trim Level ECS50 95% CL
0.0%
5.0% 18855 179.61 197.92
10,0% 186.01 178.37 183.97 1.0
20.0% 18554 179.76 191.50 09
Auto-1.0% 191.81 182.83 201.23 -
0.8 -
0.7
go.s:
w ]
Q 05+
"
03 -
0.2+
0.1 1
0.0 +——rrrrrr—r ‘
1 10 100 1000

Dose mg/L

Page 1 ToxCalc v5.0 Reviewed by%‘gﬂq‘



Amphipod Survival and Avoldance Test-Reburlal

Start Date:  9/27/96 TestID. RTEENS11 Sample ID: REF-Ref Toxicant
End Date: 10/7/96 Lab ID: BCEVS-EVS Enviro.Consult Sample Type: AMMONIUM C
Sample Date: Protocol: PSEP 95 Test Species: EE-Eohaustorius estuarius

Comments: Hart Crowser 9/231-06.3; 9600632
Conc-mg/L 1 2 3 4 5
D-Control 100.00 100.00 100.00 100.00 *00.00
31.2 100.00 100.00 100.00 100.00 100.00
62.5 100.00 100.00 100.00 100.00 100.00
125 100.00 100.00 100.00 100.00 100.00
250 0.00 100.00 100.00 66.67 50.00

Transform: Untransformed Rank 1-Talled
Conc-mg/L  Mean sSD Mean _ Min Max  CV% N Sum__Critical
D-Control  100.00 0.00 100.00 100.00 100.00 0.000 5

31.2 100,00 0.00 100.00 100.00 100.00  0.000 5 27.60 17.00

62.5 100.00 0.00 100.00 100.00 100.00 0.000 5 27.50 17.00

125 100.00 0.00 100.00 100.00 100.00  0.000 5 27.50 17.00

250 63.33 4150 63.33 0.00 100.00 65.526 5 20.00 17.00

Auxillary Tests Statistic Critical Skew Kurt

Shapiro-Wilk's Test Indicates non-normal distribution (p <= 0.01) 0.563472 0.888 -1.4694 0,40623

Equality of variance cannot be confirmed
Hypothesis Test (1-tall, 0.05) _ NOEC__LOEC __ ChV TU
Steel's Many-One Rank Test 250 >250

Page 1 ToxCalc v5.0 Reviewed by: ii{w



Ammonia Measurements - October 2, 1996 (Day 5)

Client: Hart Crowser Test Type: Ammonium Chloride (Spiked Sediment)
Project No.: 9/231-06.3 Test Species: Eohaustorius estuarius
Work Order No: 9600632 Date Initiated: 27-Sep-96
Date Terminated: 7-Oct-96
Standard Absorbance Sample ID Absorbance Dilution Ammonla
Concentrations  of standards of samples factor  concentrations
{mg/L NH3) (mgIL NH3)
Interstitial water
0.1 0.05 Control 0.18 58
0.2 013 J.2mglL 0.23 286
0.3 0.23 62.5 mg/L 0.18 58.4
05 0.46 125 mg/L 0.35 103.0
1 0.86 250 mg/L 0.33 1855
500 mg/L. 0.31 369.9
Callbration Curve October 3/96
0.9
0.8
_ o1
E
é 0.6
7% =
'E 0.4 V=0
g 03 //
02 /"/
0.1 /
v
0
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7
Concentration (mg/L NH3)




®
=
ASE

RESULTS OF ANALYSIS - Water File No. Gb877

Ammonia Sulphide
Nitrogen S
N

Control Ammonia 2.14

1996 Oct 7

31.2 mg/L 19.1 -

1996 Oct 7 :

62.5 mg/L 61.3 =

1996 Oct 7 ’

125 mg/L 102 #

1996 Oct 7

250 mg/L ' 268 =

1996 Oct 7 :

500 mg/L 520 g

1996 Oct 7 ' :

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

20-d N. areriaceodentata Sediment Toxicity Test Raw
= Data .

9/231-06.3
WO 9600631, 9600632, 9600633

November 1996
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: b Page No. _‘_ of ft
EVS CONSULTANTS

SEDIMENT TOXICITY TEST DATA SUMMARY

client: Hart Ceowser

Ny e
Sits c—:FV. L35 JE& PAH, AwD,
EVS Analyst(s) Eag T3S 1. %:I&Q, CEB Nt ART
Test Type 20~ Goowth and Surviva [

EVS Project No.: q/231-06.5
EVS Work Order No.: / 9600 XY Test Initiation Date Octo ber 4 (296
SAMPLE TEST SPECIES INFORMATION
. Identification EV5-4 o EVS-26 Organism canfthes arenoceodentata
Amount Received X2 L each Source__ Dorn_ Relsh

. Date Collected _S€pTember 3 T §
_Date Received -Stﬁf(’m).)é-f 4 b 9

Laboratory Range for %efe.rence Toxicant (mean + 2SD)

DILUTION AND CONTROL MEDIUM

Date Received #”W {796

Initial Dry Weight 0.79 mq [/ worm

Reference Toxicant? éﬁ (ol g) ,!f %?20 ~d NH, C-;.&ﬂgcf&{
Current Reference Toxicant Result 24 ;Zl L fr4l4 =L L NHA,
2338 g9/l CA

h.mean far Ny can M+b¢.3mw

TEST CONDITIONS

e “““:L,{:f:;fﬁ

Water Ml/ﬁ’enlfzec( F.r /?‘Cft’d seﬁ. W‘If( r/Bum:rq' Jﬂit‘-OTempmm[e Range (°C) /q [V, "20 S'

Data Certified By:

"Crosses (+) m:{.cc.'fu s:aﬂm {cant o(f
J_q_uﬁﬂrf. (a

Te ongle fe (

\lel[’hhlhu\SH)IMEHT SU

e
Y

e CE LOmPC’I(!H
rence Uth CoW'\ arn

intlieate S ) cant
uﬂdltq{es Sanr ,cnnf C{f ﬁicg_ &N oomr\a“ nJ

les 4o
Smmrlt-l 46 EVS- l(w-f/u .
J‘c\mr!'—I to EVS- 23’,,)//,%4141,##4‘/ s

Temperature (°C) 20.0 pH Range 2.5- 44,
pH 74 Dissolved Oxygen Range (mgllj m b
Dissolved Oxygen (mg/L) 7-9 Salinity Range (ppt) - %0
Salinity (ppt) 2.9 Conductivity (umhos/cm) f’l,/ o,
Conductivity (umhos/cm) n (/& Hardness (mg/L as CaCO,) n / o
Hardness (mg/L as CaCOy) __A_ /o Alkalinity (mg/L as CaCO,) / o
Alkalinity (mg/L as CaCOy) __ :/ a . f%the: iDﬂ-)j{ o az-o?sw (o’ 'Daz 20
[7§ aé v [
Other: A (/a thcrsﬁf'mfsﬁpd /A NH) 3 -315 —-7% 3.5 41?2?- H-F
]hftrsrff nlsﬁfamly(m. 3 JL -4 ng 3¢- 23
" Mean + SD
Saple 1D -« Survival (%) N Dry Weight (mg)

EVS -1 2 lov.0t o a.4t3

Eys-2 (00.0%0 .3t

VS too.0to ot 2.1

cvs-4 q6.01 3.9 0.3+ 3.3

Eys-¢ 2 (00,0% 0 9.4% .5

Evs-6 FEOR 100.0f o 83109

Eus- 73 96.0%8.9 4125

Eus-& 05 (0o.0t 0 %3 X2.0

Asferisk (%) inclicates sfgm{’.mrﬂ' olfference in Conparing samples F6 Conftrol sedipnt( EVS 5D 4../~:t .
Mﬁhrﬂ j "Date Certified: QQ\IIIQ(;

EVS -2/,

fo wt™N

et Ao Ahaf T




Lo B
a0 s

4

(rosses (+) .nc{.ca‘!‘q_: s:aqm#fco.nf oh Hurenee cn ompary } samnples 4o EVS-2
1

Ubre (a intlcatfes

Page No. 2 ot‘_‘L
EVS CONSULTANTS
SEDIMENT TOXICITY TEST DATA SUMMARY
S¢S, EFV, S ,J Gk ?AH AwWD,

Clieat: Hart? Ceowser EVS Analyst(s) 217 BS]. MUl CEB, £t Anr!
EVS Project No.: q/231-06.3 Test Type 20-&_Ceowth_andd Survive |
EVS Work Order No.: __{ 960063/ Test Initiation Date ctober §_(996

- SAMPLE TEST SPECIES INFORMATION

Identification ‘€ Y/S5-4__to EVS-26 Organism eanflies arenoceodmfa.f‘q_
Amount Received SX2 L each Source__ Don_Reish

. Date Collected Sep'/e mber 3 T § Date Received m&%«r—ﬁa {796

;Date Received Sc,nTemé;er 4 +h 9 Initial Dry Weight " o. '79 ma g / worm

Reference TOXIC&DT.'?é“K (d e 1’/0 /20 -4 A//‘/‘J. Jﬁ(ﬁécefq
Current Reference Toxicant Result Wdbeg/l CL J1404 ""“1/1 NH
Laboratory Range io;b Referen Tox:cant (meﬂ + 2sp) & .2¥34 A YN

Ko cern ho f_ququ,hr(ryr becrina n,:ﬁ_ffww
DILUTION AND CONTROL MEDIUM TEST CONDITIONS
Water M\/Sterilized T Hereel Sea Wale r/Burrcnf]ﬂf")Temperature Range (°C) (9.0 ~20.5
Temperature (°C) 26.0 pH Range 2.3-d.4
pH , 7.4 Dissolved Oxygen Range (mg/L) Zz =i /3
Dissolved Oxygen (mg/L) _7+9 Salinity Range (ppt) -0
Salinity (ppt) 29 Conductivity (umhos/cm) "‘/ Q.
Conductivity (mhos/cm) n(/a . Hacdness (mg/L as CaCOy) 41/ a
Hardness (mg/L as CaCOy) ___ A /o Alkalinity (mg/L as CaCOy) __& / o
Alkalinity (mg/L as CaCOy) __in /& Other: __ Doy © _ Day (o’  De
o n {/q S'ulpkmes mast8)r £L0,02-008 /'— s < 0.0
: . JntecsTitial NHS (mdre 1t )s 6.3~ YL S ST T
) ﬁtf"sfafra/uﬁmiy(” Je-42 ﬁ 30-33
Mean + SD '
Sample 1D Survival (%) v Dry Weight (mg)
EVS-9q (0o.0 * o .t £2.4
EVS-(o ' (00.010 o t 2.4
EysS- il (vo.0t 0 2.5t 2.3
EyS -2 (00.01 © 13.0T 04
EVS- (D too.0t O (wer -3
Evs-ly ¥ da : 100.0 0 | 66X
Tys-1§ 8 100.010 0Lt 0.7
| Evs- (6 00,020 12, 0% 1.4
Asferisk (%) inelicales srgm ficant olcfference in Conparing gsamples +o fnfra! Sr.d-m-u:L( Evsafgj‘q/

Data Certified By: A Qundol 'Date Certified: A?l L,

w-

gawm ples to TS~ !‘ZM{WJ&%

comf rence Un Cnm @

Tr.o\nah. u&ﬁ;‘;&é’m:uam reant i flisince ¢n compar nJ _s'c\mru..f te EVS- ZS'D}'WQL-A:%;M:
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' EVS CONSULTANTS
SEDIMENT TOXICITY TEST DATA SUMMARY

Svs,EFV, S Gk . PAH, AwD,
Client: Hart Ceowser EVS Analyst(s) £17 . BS], Mm‘.J Cep on ART'
EVS Project No.: q /231~ 06.5 Test Type 20- L GeowH. and Survive |
EVS Work Order No.: __{_960003( Test Initiation Date QcTo ber 4, (996
“.i . SAMPLE TEST SPECIES INFORMATION -
: ' Identification € I/S 4 1o EVS5-26 Organism cantfhes arenoceodentata
Amount Received X2 L each Source_ LDon ?‘?—?f S/
. Date Collected Sente mber 3™ ‘? Date Received JWW {796
‘Date Received 5-.n7‘em Zver 4 b 9 Initial Dry Weight 0.79 pq [ worm
Reference Toxicant? G (of ()vefr’o /10 L M < Jﬂrﬂ.ec(} K|
e Current Reference Toxicant Result & Cd /t4l4 ‘“*!/l N"b,
. Laboratory Range [or Reference T xicant (m + 2SD) 2 24 :‘“&/L CoL
o, . . 0 6,40 cam fior Kty Lo, ot f-ljr.oufrwﬂ! yet ’ILM u- W
..-:“.‘-_ c‘ """
. Q.‘H! DILUTION AND CONTROL MEDIUM TEST CONDITIONS
R Water MV/STerilized Titfecedd Sea Wale r/ Buerird Jﬂkf)l‘emperamre Range (°C) / q. O 20.8
Temperature (°C) 20.0 pH Range -L4
pH . 74 Dissolved Oxygen Range (mgIL) fm‘i 2.6
Dissolved Oxygen (mg/L) 79 : Salinity Range (ppt) -
Salinity (ppt) 29 ‘ Conductivity (umhos/cm) rt/ a
Conductivity (umhos/cm) n(/a Hardness (mg/L as CaCO)) 1/ &
Hardness (mg/L as CaCOy) ___ A (/m : Alkalinity (mg/L as CaCOy) / a
. Alkalini /L as Cal n/a: . Dey O Day (0 Day 20
-y Other: g as . l S'ul H«:I 1 £0,02-005 = _" < o. oz
er: h /a Intedtitial ‘{i el -
7 Titenstdiafsalki ( /LNH) ¢.3-3% hard LT
stid '” P-4+ o5 30-33
Mean + SD
. Saaple-dD ‘« Survival (%) ' Dry Weight (mg)
EVS-25_ . " 100.010 2.4t 1.6
E(fs 26 & too.0 to 82t 43

T Asferisk (%) inelicates swﬁ ol'tlerence in Conpanna Samples +o f.1fra( sedimenf( EVS z{)qf

et oo dhef &
Data Certified By: "Date Certified: BE) A iﬁ;zo J

Cresses (4) .n:{.ca"fo_: significant o{: mce in Wmparing samplsto EVS- L,animtka%wt .
T%Luexrf. (a indieate S s a’l ‘Ecnnf H,(rghr_(_ Ch (mf,\q qr} S“\V"r‘a-‘ "‘0 EVS [ 4/“‘3‘” ,,é.
Fhngts (&l irbiades, s Freant A Commpatilng Qinempllc to EVS~ 2 ofaipuets 7

By P
wH.
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Test: PW-Polychaete Worm Growth and Survival Test Test ID: EVS 3130

Species: NA-Neanthes arenaceodentata Protocol: PSEP 95

Sample ID: EVS Sample Type: SEDIMENT1-Marine

Start Date: 04/10/96 End Date: 24/10/86 Lab ID: BCEVS-EVS Environment Consultants

Survival Survival # of Worms

Pos| ID [ Rep Group Start Day 20 Weighed Pan Weight (g) | Pan + Worms (g)
1 1 23.000 5 5 5 . 0.9629 1.0169
2 2 23.000 5 5 5 0.9654 1.0162
3 3 23.000 5 5 5 0.9678 1.0114
4 4 23.000 5 5 5 0.9639 1.03
5 5 23.000 5 5 5 0.8613 1.0317
6 1 1.000 5 5 5 1.0077 1.0629
7 2 1.000 5 5 5 1.0073 1.0437
8 3 1.000 5 5 5 1.0087 1.0774
9 4 1.000 5 5 5 1.0038 1.0392
10| & 1.000 5 5 5 1.0098 1.0466
11 1 2.000 5 5 5 1.0085 1.0536
12 ] 2 2.000 5 5 5 1.0068 1.0688
13| 3 2.000 5 5 5 1.0102 1.0467
14 | 4 2.000 5 5 5 1.0024 1.0592
15] 6 2.000 5 5 5 1.0063 1.0635
16 | 1 3.000 5 5 5 1.0003 1.0709
17 2 3.000 5 5 5 0.9975 1.0686
18| 3 3.000 5 5 5 1.0048 1.0492
19 ] 4 3.000 5 5 5 1.0054 1,0567
20| & 3.000 5 5 5 1.0019 1.0655
21 1 4.000 5 5 5 1.0023 1.0665
22| 2 4,000 5 5 5 1.0048 1.0385
23| 3 4.000 5 5 5 0.9987 1.0362
24 | 4 4.000 5 5 5 0.9971 1.0625
25| 5 4,000 5 4 4 0.9996 1.0534
26 | 1 5.000 5 5 5 0.9848 1.0236
27| 2 5.000 5 5 5 0.9946 1.0366
28] 3 5.000 5 5 5 0.9812 1.0322
20| 4 5.000 5 5 5 0.9835 1.0299
30| 5 5.000 5 5 5 0.9802 1.0381
31 1 6.000 5 5 5 0.9789 1.026
32| 2 6.000 5 5 5 0.9808 1.0205
33| 3 6.000 5 5 5 0.9754 1.0176
34| 4 6.000 5 5 5 0.9967 1.0403
35| 5 6.000 ] 5 5 0.9929 1.0283
36| 1 7.000 5 5 5 0.9946 1.0403
37 | 2 7.000 5 5 5 0.9828 1.0611
38| 3 7.000 5 ) 5 0.9805 1.0396
39| 4 7.000 5 5 5 0.9803 1.0492
40| 5 7.000 5 4 4 0.9818 1.0279
41 1 8.000 5 5 5 0.9975 1.0352
42 | 2 8.000 5 5 5 0.9844 1.0378
43 | 3 8.000 5 5 5 0.9812 1.0238
44 | 4 8.000 5 5 5 0.9785 1.0411
45 | 5 8.000 5 5 5 0.9804 1.0264
46 | 1 9.000 5 5 5 0.992 1.064
47 | 2 9.000 5 5 5 0.9909 1.0373
48 | 3 9.000 5 5 5 0.9934 1.0387
49 | 4 9.000 5 5 5 0.987 1.0332
50| 5 9.000 5 5 5 0.9897 1.0334
51 1 10.000 5 5 5 0.9885 1.0561
52 | 2 10.000 5 5 5 0.9809 1.026/9‘
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Test: PW-Polychaete Worm Growth and Survival Test Test ID: EVS 3130

Species: NA-Neanthes arenaceodentata Protocol: PSEP 95

Sample ID: EVS Sample Type: SEDIMENT1-Marine

Start Date: 04/10/96 End Date: 24/10/86 Lab ID: BCEVS-EVS Environment Consultants
107 2 21,000 5 5 5 0.9624 1.0095
108| 3 21.000 5 5 5 0.967 0.998
109] 4 21.000 5 4 4 0.964 0.9977
110] 6 21.000 5 5 5 0.9715 1.0242
4] 1 22.000 5 5 5 0.965 1.0103
112| 2 22.000 5 4 4 0.9661 1.0078
113 3 22.000 5 5 5 0.9687 1.0178
114 4 22.000 5 5 5 0.973 1.0361
1151 6 22.000 5 5 5 0.9694 1.0307
116 1 24.000 5 5 5 0.9649 1.0094
1M7] 2 24.000 5 5 5 0.9692 1.0187
118] 3 24.000 5 5 5 0.9692 1.0256
119) 4 24.000 5 5 5 0.9674 1.0404
120] § 24.000 5 5 5 0.867 1.0002
121 1 25.000 5 5 5 0.9674 1.0185
122 2 25.000 5 5 5 '0.9706 1.0409
123] 3 25.000 5 5 5 0.9688 1.0245
124 4 25.000 5 5 5 0.9669 1.032
125] 5 25.000 5 5 5 0.964 1.0312
126 1 26.000 5 5 5 0.9666 1.0253
127 2 26.000 5 5 5 0648 1.0196
128| 3 26.000 5 5 5 0.8671 1.0111
129 4 26.000 5 5 5 0.9665 1.0197
130 6 26.000 5 5 5 0.9727 1.0228

Comments: Hart Crowser 9/231-08.3, Neanthes, 9600631
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Polychaete Worm Growth and Survival Test-Dry Welght

Start Date:  10/4/86 Test ID: EVS 3130 Sample ID: EVS-1 to EVS-26

End Date: 10/24/96 Lab ID: BCEVS-EVS Environment C Sample Type: SEDIMENT1-Marine

Sample Date: Protocol: PSEP 95 Test Species: NA-Neanthes arenaceodentata
Comments;  Hart Crowser 9/231-06.3, Neanthes, 9600631

Bartlett's Test indicates equal variances (p = 0.82) 0.92827 11.3449

Hypotheslis Test (1-tall, 0.05)
Homoscedastic t Test indicates no significant differences

dﬁ?ﬁ?&/uﬂ Nﬁa_s(-rr‘!_r/’(k%wé%-é. w/w A 3
/Lz/mm Gt erreaHe) -
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Polychaete Worm Growth and Survival Test-20 d Survival

Start Date: 10/4/96 Test ID: EVS 3130 Sample ID: EVS-1 to EVS-26
End Date: 10/24/96 Lab ID: BCEVS-EVS Environment C Sample Type: SEDIMENT1-Marine

Sample Date: Protocol: PSEP 95 Test Species: NA-Neanthes arenaceodentata
Jomments:  Hart Crowser 9/231-06.3, Neanthes, 8600631 :

Equality of variance cannot be confirmed

Hypothesis Test (1-tail, 0.05)

Heteroscedastic t Test indicates no significant differences

£¢ﬂ aAeAS /{c/,m:/ize_e \,ﬁ,g_,mﬂ.e/x;.f; ( EVs —-z) Yo
SLew s Dangleal .
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~Polychaete Worm Growth and Survival Test-Dry Welght

Start Date:  10/4/96 TestID: EVS 3130 | Sample ID: EVS-1 to EVS-26

End Date: 10/24/98 Lab ID: BCEVS-EVS Environment C Sample Type: SEDIMENT1-Marine

Sample Date: Protocol: PSEP 95 Test Specles: NA-Neanthes arenaceodentata
Comments: . Hart Crowser 9/231-06.3, Neanthes, 8600631

Bartlett's Test indicates equal variances (p = 0.25) 28.152466 42.9798

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

7 -
/f”&,’h’t TR Y _,—f&a’..,ééxu*-.c.c,L, u,x:a&/.vu,fct: C EVS - 7—) ~<
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Polychaete Worm Growth and Survival Test-20 d Survival

Start Date: 10/4/98 Test ID. EVS 3130 Sample ID: EVS-1 to EVS-26
End Date: 10/24/96 Lab ID: BCEVS-EVS Environment C Sample Type: SEDIMENT1-Marine

Sample Date: Protocol: PSEP 85 Test Species: NA-Neanthes arenaceodentata
Comments:  Hart Crowser 9/231-06.3, Neanthes, 9600631 .

Equality of variance cannot be confirmed

Hypothesis Test (1-tall, 0.05)

Heteroscedastic t Test indicates no significant differences

5;27 Jared’ /u/au«pdc/ Ledereate (E/S~ %) 7=
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Polychaete Worm Growth and Survival Test-Dry Welght

Start Date: ~ 10/4/96 ~ TestID: EVS 3130 Sample ID: EVS-1to EVS-26

End Date: 10/24/96 Lab ID: BCEVS-EVS Environment C Sample Type: SEDIMENT1-Marine

Sample Date: Protocol: PSEP 956 Test Species: NA-Neanthes arenaceodentata
Comments:  Hart Growser 9/231-06.3, Neanthes, 9600631 i

Bartlett's Test indicates equal variances (p = 0.25) 28.152466 42,9798

Hypotheslis Test (1-tall, 0.05)

Homoscedastic t Test indicates significant differences

- ¢ » ' Pl S .
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Polychaete Worm Growth and Survival Test-20 d Survival

ychaete Worm Growth and Survival Test-20 ¢ SUrviva____
Start Date: 10/4/98 Test ID: EVS 3130 Sample ID: EVS-1to EVS—26'

End Date: 10/24/96 Lab ID: BCEVS-EVS Environment C Sample Type: SEDIMENT1-Marine

Sample Date: Protocol: PSEP 85 Test Species: NA-Neanthes arenaceodentata

Comments:  Hart Crowser 98/231-06.3, Neanthes, 9600631

“Equality of variance cannot be confirmed

Hypothesis Test (1-tall, 0.05)

Heteroscedastic t Test indicates no significant differences

/ 7 5 - o Lot e s
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Polychaete Worm Growth and Survival Test-Dry Weight

Start Date:  10/4/96 Test ID: EVS 3130 Sample ID: EVS-1 to EVS-26

End Date: 10/24/96 LabID: BCEVS-EVS Environment C Sample Type: SEDIMENT1-Marine

Sample Date: Protocol: PSEP 85 Test Species: NA-Neanthes arenaceodentata
Comments:  Hart Crowser 9/231-06.3, Neanthes, 8600631

Bartletts Test indicates equal variances (p = 0.25) . 28.152466 42.9798

Hypothesis Test (1-tall, 0.05)

Homoscedastic t Test indicates significant differences

P
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Ammonla Measurements - October 4, 1988 (Day 0)

Client: Hart Crowser Test Type: 20-d Sediment Toxiclty Test
Project No.: 9/231-06.3 Test Species: Neanthes arenaceodantata
Work Order No: 8600631 Date Initiated: 4-0Oct-96
Date Terminated: 24-0ct-96
Standard Absorbance Sampie 1D Absorbance Dilution Ammonla
Concentrations of standards ofeamples factor concentrations
(mg/L. NH3) (mg/L NH3)
Interstitial water
0.1 0.05 Slica Control 0.08 250 03
0.2 0.13 EVS-1 0.31 25.00 9.6
0.3 0.23 EVS-2 0.55 50.00 323
05 0.45 EVS-3 0.42 25.00 12,6
1 0.86 EVS-4 . 028 50.00 17.5
EVS-5 0.50 25.00 14.8
EVS-6 0.32 25.00 9.8
EVS-7 0.36 25.00 10.9
EVs-8 0.45 25.00 13.4
EVS-9 0.45 25.00 134
EVS-10 0.32 25.00 9.8
EVS-11 0.25 50.00 15.8
EVS-12 0.55 25.00 16.2
EVS-13 0.25 50.00 15.8
EVS-14 0.31 25.00 0.6
EVS-15 0.39 25.00 1.8
EVS-16 0.46 50.00 274
EVS-17 0.29 50.00 18.0
EVS-18 0.30 25.00 8.3
EVS-19 0.34 25.00 10.4
EVS-20 0.26 25.00 8.2
EVS-21 019~ 25.00 6.3
EVS-2 0.40 25.00 120
EVS-23 0.06  250.00 270
EVS-24 0.39 50.00 235
EVS-25 0.68 50.00 395
EVS-26 0.43 25.00 129
Callbration Curve Octobaer 4/88
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Ammonla Measurements - October 16, 1986 (Day 10)

Chent: Hart Crowser Test Type: 20-d Sediment Toxicity Test
Project No.. 0/231-06.3 Test Species: Neanthes areneceodentale
Work Order No: 9600631 Date Inttiated: 4-0ct-96
Date Terminated: 24-0ct-06
Standard Absorbance Sample 1D Absorbance Dilution Ammonla
Concentrations of standards ofsamples  factor concentrations
(mg/L NH3) (mg/L NH3)
Iinterstitial water
0.4 0.08 EVS-2 0.22 50,00 13.2
02 0.1 EVS-6 0.26 12.50 38
03 0.23 EVS-7 0.44 12.50 8.2
05 0.50 EVS-9 0.45 12.50 6.3
1 0.91 EVS-14 0.34 1250 4.9
EVS-14rep 0.25 12,50 3.7
EVS-16 0.36 25.00 10.2
EVS-18 033 12.50 47
EVS-20 0.21 1250 32
EVS-21 0.28 12.50 41
EVS-25 0.18 83.33 185
Calibration Curve October 16/88
i
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SALINITY DATA SHEET -

CLIENT! Hart Crowser ( Tk rsfrfral
PROJECT #: 9/231-06.3
W.0. #:9600631
TEST INITIATION TEST: October 4,1996
Sample LD. Salinity (ppt) | Techniclan Salinity (ppt) Technican Salinity (ppt) Technican
Day 0 Day 10 Day 20
EVS-1 78 BV 30 ) 30 W 7
EVS-2 21 2C 20
EVS-3 24 20 23
EVS-4 28 30 32
EVS-$ 20 \ 20 30 \
EVS-6 z2& \ 30 =) \
EVS-7 ZR | 320 32
EVS-8 27 \ 3| 20
EVS-9 20 \ 30 30 \
EVS- 10 26 | 20 20
EVS-11 20 \ 2Q 3
EVS-12 2$ \ * 30 2
EVS-13 2% \ 20 22
EVS- 14 2b : 20 2
EVS-15 28 20 20
EVS- 16 2% 20 30
EVS-17 28 2Q 2()
EVS-18 20 30 30
EVS-19 30 20 30
EVS - 20 2% 20 20
EVS-21 20 20 29
EVS.22 20 30 32
EVS-23 20 26 20
EVS - 24 b 20 32
EVS-25 4 / 20 3z
EVS - 26 2k ’I 30 30
CONTROL 30 | 30 30
25.0 mg/L NH, 26 { 20 20
50.0 mg/L NH, Z1 l 2C 30 ‘
100 mg/L NH, 28 [ e 30 \
200 mg/L NH, 26 3C 30 \
400 mg/L NH, A 20 Vv 20 N/




()

ASE

RESULTS OF ANALYSIS - Water

File No. G5784

Sulphide
S
EVS 21 Day O 0.03
1996 Oct 4
EVS 22 Day O 0.03
1996 Oct 4
EVS 23 Day 0 <0.02
1996 Oct 4
EVS 24 Day O <0.02
1996 Oct 4
EVS 25 Day O 0.03
1996 Oct 4
EVS 26 Day 0 0.03
1996 Oct 4

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

Page 2
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Appendix 1 - QUALITY CONTROL - Replicates " File No. G5784
Waler EVS11 EVS1l1
Day O Day O
06 1004 QC#
74597

Inorganic Parameters
Sulphide S 0.02 0.02

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

Page 4
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RESULTS OF ANALYSIS - Water

File No. G6473

Sulphide
S
EVS-21 Day 20 <0.02
1996 Oct 24
EVS-22 Day 20 <0.02
1996 Oct 24
EVS-23 Day 20 <0.02
1996 Oct 24
EVS-24 Day 20 <0.02
1996 Oct 24
EVS-25 Day 20 <0.02
1996 Oct 24
EVS-26 Day 20 <0.02
1996 Oct 24
Silica Control Day 20 <0.02
1996 Oct 24

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

Page 2
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Appendix 1 - QUALITY CONTROL - Replicates File No. G6473

Water EVS-19 EVS-19
Day 20 Day 20

961024 QC#

76163
Inorganic Parameters
Sulphide S <0.02 <0.02

Resulls are expressed as milligrams per litre.
< = Less Lthan the detection limit indicated.

Page 4



EVS CONSULTANTS
SEDIMENT TOXICITY TEST DATA SUMMARY

Client: -Ha it Crowser EVS Analyst(s) GO0~ L;;S (=T

EVS Project No.: 9/2% - 063 Test Type 96 b 'AcuXe
EVS Work Order No.: ____ 26 00 63/ Test Initiation Date __0c T+ ¢, (196
SAMPLE TEST SPECIES INFORMATION

Identification (, OV 0 g Lt /[o‘f# 4 6904) Organism Kean fhes arena ceodew tafa
Amonty Rstted I (L Source__Dou Rersl -
Date*Coldcrea July 26, (296 Date Received J‘-ﬁ'% Oct- 1, 4996
Date Received - Initial Dry Weight __ ©-7 7 449 / wror

: Reference Toxicant _CaoltmiSan Chloricke
Current Reference Toxicant Result ___ (.4 19 (C

g ) :
~ Laboratory Range for Reference Toxicant (mean + 2SD) f.2z 3¢ M‘;} i CL

DILUTION AND CONTRQ_L MEDIUM " TEST CONDITIONS :
Water M L/ -ff(ff. ,!‘?.C 0’( '{'!'/fu' h?( HLAa U-W/(-&( Temperature Range (°C) /90 - /‘?‘J’—
Temperature (°C) (1-§ pH Range 7.3 - &
pH - A Dissolved Oxygen Range (mg/L) 34 - J.0
Dissolved Oxygen (mg/L) £ Salinity Range (ppt) 26 — 24
Salinity (ppt) 23 Conductivity (umhos/om) 1~ /o
Conductivity (umhos/cm) h [on Hardness (mg/L as CaCO,) AWAZS
Hardness (mg/L as CaCOy) 1 /& Alkalinity (mg/L as CaCOy) ___tx/ o
Alkalinity (mg/L as CaCOy) __ &~ [ & Other: /oo _
Other: N / T Dot DO Dreom—20- &
Mean + SD | '
g?’fl L Survival (%) Dry Weight (mg) |
0* — == = ——
9.0 200% 3.4 -
(O .0 Joot 3.3
I 6 (000
3.2 (00.0
CoNTR 0L S W. 100.0 N
Data Certified By: @9" Date Certified: NU\J Z?/ ?6

Forms\Lab\Datashu\SEDIMENT.SUM



Test: PW-Polychaete Worm Growth and Survival Test

Species: NA-Neanthes arenaceodentata
Sample ID: REF-Ref Toxicant
End Date: 8/10/86

Start Date: 4/10/96

Test ID: RTNACDS

Protocol; PSEP 85

Sample Type: CDCL-Cadmium chloride

Lab ID: BCEVS-EVS Environment Consultants

Pos| ID | Rep Group Start | 24Hr | 48 Hr | 72Hr | 96 Hr Notes
1 1 D-control 10 10
2 1 3.2 10 10
3 1 5.6 10 10
4 1 10.0 10 8
5 1 18.0 10 2
6 1 32.0 10 0

Comments: Hart Crowser, 9/231-06.3, 8600631

Page 1

ToxCalc 5.0

o %\WL

Reviewed by:_@



Page No. _i_ of 4

EVS CONSULTANTS
SEDIMENT TOXICITY TEST DATA SUMMARY

Qs AN #
Client: cha rt me.re/ EVS Analyst(sijéf‘:ki. ,Q?ES;& Py W F
EVS Project No.: 9/ 2%3(- 06,3 Test TypecO - Gro wh Jurvive
EVS Work Order No.: "9 boo 6>¢ Test Initiation Date Ot - Cf {296
SAMPLE TEST SPECIES INFORMATION
Identification (0 ¢00 mnq /L NH, /l"fﬂ’f"%@&?)Orgamsm Neoun Hun artnoceo dentato
Amount m&l Y4 Source, Don Re cotn
Date Goliosted [c¢paredd_July /4, (496 Date Received Jep P44 Dcfoler (, (9%
Date Received a / el Initial Dry Weight " 0.39 g llrovin

Reférence Toxicant __ A 5 2 e ol ge A et
Current Reference Toxicant Result (4l . jna q / L N,
Laboratory Range for Reference Toxicant (mean + 2SD) No Lab. Hum Guwmf‘-&d

Turo previcud Vediard ot (%g & ng.l_ NHJ arael
DILUTION AND CONTROL MEDIUM - TEST CONDITIONS :
water UV St Filezedl Filfered Jea Weafe{  Temperature Range (°C) (§:-4-20-C
Temperature (°C) JHG—+= 20,0 : pH Range 27 -d-1 ‘
pH S ¥ <? Dissolved Oxygen Range (mg/L) 64 —2:3
Dissolved Oxygen (mg/L) ¥t 19 Salinity Range (ppt) 28-30
Salinity (ppt) Jig 249 Conductivity (umhos/cm) /e
Conductivity (xmhos/cm) h /0« Hardness (mg/L as CaCO,) 4 / a4
Hardness (mg/L as CaCO,) __A /a Alkalinity (mg/L as CaCO) h / o
Alkalinity (mg/L as CaCO;) _A /0\ Other: : - t«d/ a .
¥ rs (48 ?
Other: h/a ntgsrrbiat gy 2000 RIS, P s
s '}'" N oe-2e, 30 3o
Mean + SD
Sample ID g .
Mg/l NH ~ Survival (%) Dry Weight (mg)
— 713 =
400 ‘ O ©
20 p @) o
[00 (00.9 6.5% L™
Jo (?o.c 0.97% 1.3
23 (& 0.0 . il.4g *2.2
CONTROL (00,0 I 4+ 2.2

Aiterisis (.x) nolecaTe Hhefample &5 &Y i freatutly M%AM" ..‘fv-vm Hae Con bk

Data Certified By: \ &A Date Certified: /wU Z/? / 9 g
s Spodeal = gagth

(So ¢ >166.6 .. --

Forms\Lab\Datashu\SEDIMENT.SUM ¢ 'J—D 41, 2 R :

Leee = 7005 OO ¢
NPEC 1909 5o 0
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Ammonia Measurements - October 16, 1996 (Day 10)

Client: Hart Crowser Test Type: 20-d Sediment Toxicity Test
Project No.: 8/231-08.3 Test Specles: Neanthes arenaceodentata
Work Order No: 8600631 Date Initiated: 4-Oct-96
Date Terminated: 24-0ct-96
Standard Absorbance Sample ID Absorbance Dilution Ammonia
Concentrations of standards of samples  factor concentrations
(mg/L NH3) (mg/L. NH3)
Interstitial water
0.1 0.06 25mglL 0.26 50.00 16.3
0.2 0.186 50 mglL 0.19  100.00 256
0.3 0.24 100 mg/L 041  250.00 38.0
0.5 0.48 100 mg/L rep 0.13  250.00 43.2
1 0.83 200 mg/L 0.08  500.00 60.6
400 mg/L 0.06 1000.00 100.6
Callbration Curve Octobser 16/86
1
09 >
=
08 o
/
07 ]
¥ 08 A
g -
03 : P @ 8eren!
A
o4 e FEOS U |
03 ] R = 06053
(
02 //
o4 ]
¥
]
0 04 02 03 04 05 08 07 08 09 1
Concentration {mp/L NH3)




APPENDIX E

48-h M. edulis Larvae Sediment Toxicity Test Raw Data

9/221-06.3
WO 8600631, 9600632, 9600633

November 1996
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Client: ’/*/EaﬁfTL Ceowse

EVS CONSULTANTS
LARVAL DEVELOPMENT TOXICITY TEST - FINAL WATER QUALITY

Page [ of”

Date Initiated: O@%Oé’/e’( =0, 1946

EVS Project Number: __ 2 (23(-06,3 Date Terminated: _AJovesher(, (486
W.O. Number: ¢?6@Oé 29 Test Species: ytitees ool s
i “page; 9¥ - Ci’q Test Duration: ___ 44X K

Logbook:

-

ahn.ity i

'"*T
)
Tl 2 |

stsolved
Oxygen
(mg/L)

WQ Instruments Used: Tem%wﬂ@*/ pH L -C- O 36 Salinity L-C Zz

Data Certified by: 2N

forma\lab\datashis\LarvaNlL DFINAL.WQ

&l

U

Date Certified:

£vs | A I s 5 k-4 n
s 165 24 | 0.7
c e el % | 6
D 12.0 2001 22 | 6.9
E | 70 28 I b.f “
#2Ss - A 170 28 6.1 4u
B /7.0 s 65
C %0 . | Z. ‘o 28 6 A I
D 4.0 1.b |rlL | & q
E | yz0 2w | &2
|
zvs 2 A J#0 - 3.3 “
{ B : | 1 F:0 F3 “
C 122
D /65~
£ 7
Technician Initials Analyst Svs
Recorder Svs§

Do_’l(“/q’/q




Page __3_ of ﬂ_

EVS CONSULTANTS
LARVAL DEVELOPMENT TOXICITY TEST - FINAL WATER QUALITY

Client: #‘Q—f ‘lL c;?wg?-( — Date Initiated: Oaﬂéoé’f/ =0, /946
PR e 7 N m*,%%”—*’w%
Logbook: X Page: 44-Q8% Test Duration: _ ¢ b
l ' | - Dlssulved
Oxygen
(mg/L) |
| ||
‘ ||
0 | 72 |
|
zVvs £ A H,M‘me‘f ‘1’5j 5 |&T
B lrs 7.5 | 2 ]M,.(o '
C o lae| 28 &7
D /6 s~ 2L % | &4 |
E_ |luws || 4 | &%
=< 9 A o Tl | 2% ‘% bd |
B o lus Al R
¢ s |26 8 | Ga|
D |ses |26 | 28 | 6.3
_____E—}I/_a.s;_&@;l[_ﬁ_ll_&ﬂ’_\__f___%
Technician Initials Analyst SV GK(—l ZM. LAET
Recorder ev( Jl_éXL“ ﬂ% " &1 J

Dolf"/q"/q

WO Instruments Used: Temp/Aeauomdie/py 1 - C~ 30 salinity L= C- 27
Data Certified b)’%ﬁ Date Certified: IRV OV UL

forma\lab\datzabts\Larvall DFINAL.WQ



Page of / (

EVS CONSULTANTS

LARVAL DEVELOPMENT TOXICITY TEST - FINAL WATER QUALITY

Client: 7"/5&'5 TL mega{

Date Initiated: Oetoloet 30, 1996

EVS Project Number; __ % (23(-06,3 Date Terminated: é‘?’f (, qu@
W.O. Number: __ 4600632 . Test Species: z/-r‘: l 5
Logbook: Page: ‘?(/ -94 Test Duration: ‘¢x 5‘* :
| i : stsolved
Sample 1.D. ConclRep Temperature | , Sahmty Oxygen
- (° | | (Ppt) (mgfL)
AW 4 s |
5 168~
c 2
D s
E /63~
2374 A 10
B Yo
C 132.0
D 1520
= )
ZVS s A 6.5 I
B '
C 1L
D | /6.5
£ 16+
Technician Initials Analyst s | |
Recorder Ve

WQ Instruments Used: Tem%&lﬁé-/p}l a-C- 3é Sa]lmty__ﬁ- L7 ?[/

b

Data Certified by:

forms\labldatashts\LarvahLDFINAL. WQ

poZ-A-(4

Date Certified: 2P nor 7€




Page l of _”_

EVS CONSULTANTS
LARVAL DEVELOPMENT TOXICITY TEST - FINAL WATER QUALITY

Client: #‘—3&5 1L Csowse( Date Initiated: O@’foé&/ 30, 1946
EVS Project Number: G(23(-06.3 Date Terminated: _A/opeubay [, /296
W.O. Number: 400632 - Test Species: My £ilees _ooledlis
Logbook: o _Page: 9Y -QV Test Duration: ‘_ﬂx A
Sample ID. :§ Conc/Rep || Temperature
' of o (°O)
£k 19 A o
B 0
¢ /-0
D 1 ze
= lif.o
evszo | A N z0 17
B |70 |1
C ) %.0
D /2.0
E /#.0
| £v< 2 I A /Y.0
ﬂ B /%0
H C /#.0
| D /£.0
| " E /F.© l
Technician Initials || Analyst P14
‘- “:Recorder SovS

WQ Instruments Used: Temwﬂwé}/pﬂ Z-c-36  sainity M DO ﬂ_ﬂ
; Janov 76

Data Certified by: Date Certified:

forma\lab\dataahits\LarvaRUDFINAL.WQ



Page i of _‘_t_

EVS CONSULTANTS
LARVAL DEVELOPMENT TOXICITY TEST - FINAL WATER QUALITY

Client: 743( TL CVOJJW " Date Initiated: OC’;‘ZO/@Z"{ 30 1496
EVS Projec't Number: Q/ng—-Oé: 2= Date Terminated: /bb%/é‘&/ () 1446
W.0. Number: __ A60063D Test Species: _ /A ¢/ filets @olldis
Logbook: X Page: 4¢ -q4 Test Duration: YK b
Sample L.D. Conc/Rep Temge(;)am:e
e 25— | A lws
5 /6.5
c 1 5=
) D dss—
I G 16 £~
| | ﬂ
wa 26 I A /%S l:r.s :
B 7 1 | U /)
c P 1.5 I 28 1 6.2 | "
D . lzs | %% | G4
E  |ws— |25 2 hr 0.4 J
A L E
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Test: BV-Bivalve Larval Survival and Development Test

Species: ME-Mytilus edulis

Sample ID: VARIOUS

Start Date: 30/10/96 18:00

Test ID: EVS3219
Protocol: PSEP 95

Sample Type: MARINE SED
End Date: 01/11/96 20: Lab I1D: BCEVS-EVS Environment Consultants

63 | 3 EVS-10 364 246 246 184
54 | 4 EVS-10 364 258 258 177
55| & EVS-10 364 204 204 94
56 | 1 EVS-11 364 265 265 195
57 | 2 EVS-11 364 250 250 166
58 | 3 EVS-11 364 207 207 147
59 | 4 EVS-11 364 182 182 - 110
60| 6 EVS-11 364 248 248 151
61| 1 EVS-12 364 288 288 249
62 | 2 EVS-12 364 254 254 221
63 | 3 EVS-12 364 258 258 229
64 | 4 EVS-12 364 257 257 160
65 | 5 EVS-12 364 226 226 40
66 | 1 EVS-13 364 180 180 136
67 | 2 EVS-13 364 164 194 163
68 ] 3 EVS-13 364 218 218 177
69 | 4 EVS-13 364 178 178 135
701 5 EVS-13 364 154 154 122
711 1 EVS-14 364 283| - 283 259
72 | 2 EVS-14 364 252 252 229
73 | 3 EVS-14 364 226 226 193
74 | 4 EVS-14 364 212 212 171
75 | 6 EVS-14 364 236 238 216
76 | 1 EVS-15 364 263 283 239
7| 2 EVS-15 364 218 218 199
78 | 3 EVS-15 364 220 220 203
79 | 4 EVS-156 364 209 209 195
B0 | 6 EVS-15 364 233 233 211
811 1 EVS-18 364 264 264 240
82| 2 EVS-16 364 246 246 225
83| 3 EVS-16 364 255 265 234
84 | 4 EVS-16 364 252 252 229
85| 6 EVS-16 364 273 273 255
86 | 1 EVS-17 364 65 65 43
87 | 2 EVS-17 364 64 64 47
88| 3 EVS-17 364 262 262 188
89 | 4 EVS-17 364 278 278 232
90 | 5 EVS-17 364 175 176 133
91 | 1 EVS-18 364 224 224 182
92 ] 2 EVS-18 364 205 205 164
93 | 3 EVS-18 364 265 255 238
94 | 4 EVS-18 364 244 244 219
951 5 EVS-18 364 241 241 209
96 | 1 EVS-19 364 118 118 87
97 | 2 EVS-19 364 239 239 179
g8 | 3 EVS-19 364 258 258 199
99 | 4 EVS-19 364 230 230 161
100] 5 EVS-19 364 262 262 185
101} 1 EVS-20 364 227 227 212
102 2 EVS-20 364 289 289 270
103] 3 EVS-20 364 233 233 219
104] 4 EVS-20 364 214 214 198
106] 5 EVS-20 364 264 264 247
106] 1 EVS-21 364 232 232 219
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~Bivalve Larval Survival and Development Test-Proportion Allve

Start Date:  30/10/96 18:00  Test ID: EVS3219 Sample ID: VARIOUS
End Date: 01/11/8620:00  Lab ID: BCEVS-EVS Environment C Sample Type: MARINE SED
Sample Date: Protocol: PSEP 95 Test Species: ME-Mytilus edulis
Comments:  Hart & Crowser, 9/231-06.3, 9600633; Bivalve Larvae
Conc- 1 2 3 4 5
EVS-23 0.8489 0.8242 0.7995 0.8901 0.8159
EVS-1 0.6209 0.6841 0.7033 0.5962 0.7582
EVS-2 0.6044 0.5467 0.7627 0.7170 0.6813
EVS-3 0.4533 0.6181 06319 0.4918 0.7088
EVS-4 06758 0.6868 0.6978 0.6374 0.8242
EVS-5 0.35997/ 0.6852 0.6896 0.4615 0.7418
EVS-6 0.6758 0.8571 0.9066 0.7380 0.6089
EVS-7 0.4505 0.6566 057689 0.6220 0.5165
EVS-8 0.7775 0.6538 07308 0.7198 0.6676
EVS-9 0.5742 04734 07912 0.7995 06181
EVS-10 0.7170 0.6813 0.6758 0.7088 0.5604
EVS-11 0.7280 0.6868 05687 0.5000 0.6813
EVS-12 0.7912 0.6878 0.7088 0.7060 0.6209
EVS-13 0.4045 0.5330 0.5080 0.4890 0.4231
EVS-14 0.7775 0.6923 0.6209 0.5624 0.6484
EVS-15 0.7225 0.5989 0.6044 0.5742 0.6401
EVS-16 0.7263 0.6758 0.7005 0.6923 0.7500
EVS-17 0.1786 0.1758 0.7198 0.7637 0.4808
EVs-18 0.6154 ,0.5632 0.7005 0.6703 0.6621
EVS-19 0.32427 0.6566 0.7088 0.6319 0.7198
EVS-20 0.6236 0.7940 0.6401 0.5879 0.7253
EVS-21 0.8374 0.8324 0.8077 0.8599 0.7692
EVS-22 0.6016 0.6291 0.2012 0.4698 0.3269
EVS-24 0.6044 05522 0.3874 04725 05110
EVS-25 0.6648 0.5192 05440 0.7088 0.6089
EVS-26 0.7776 0.7802 0.6898 0.6458 0.7500 _
Transform: Arcsin Square Root 1-Talled
Cone- Mean SD Mean Min___ Max CV% N t-Stat  Critlcal MSD
EVS-23 0.8357 0.0353 1.1553 1.10656 1.2320 4.273 5
*EVS-1 0.67256 0.0651 09630 0.8822 1.0568  7.257 5 5.025 2132 0.0031
*EVS-2 0.6604 0.0840 0.9508 0.8322 1.0504 9.336 5 4502 2132 0.0044
*EVS-3 0.5808 0.1056 0.8680 - 0.7386 1.0008 12.428 5 5414 2132 0.0060
*EVS-4 0.7044 0.0707 0.9987 0.9246 1.1381 8.172 5 3672 2132 0.0039
*EVS-5 0.5676 0.1580 0.8558 0.6434 1.0377 18.895 5 3.042 2132 0.0123
EVS-6 0.7577 0.1234 1.0879 0.8962 1.2602 14.159 5 1.229 2132 0.0108
*EVS-7 0.5445 0.0770 0.8305 0.7359 0.9447  9.400 5 7.863 2,132 0.0036
*EVS-8 07099 0.0501 1.0032 0.9418 1.0785  5.547 5 4573 2132 0.0024
*EVS-9 0.6513 0.1416 09452 0.7588 1.1065 16.087 5 2038 2132 0.0109
*EVS-10 0.66A#7 0,0630 0.9585 0.8460 1.0009  6.859 5 5351 2132 0.0020
*EVS-11 0.6330 0.0950 0.9219 0.7854 1.0222 10.667 5 4742 2132 0.0052
*EVS-12 0.7040 0.0604 09982 0.0076 1.0962 6.709 5 4222 2132 0.0030
*EVS-13 0.5077 0.0845 0.7932 07082 08850 8.174 5 9037 2132 0.0028 .
*EVS-14 0.6643 0.0749 09548 08682 1.0795 8.515 5 4713 2132 0.0039
*EVS-15 0.6280 0.0578 0.9158 0.8598 1.0160 6.664 5 6.823 2132 0.0026
*EVS-16 0.7088 0.0201 1.0012 0.8651 1.0472 3.225 5 5842 2132 0.0015
*EVS-17 0.4637 0.2829 0.7423 0.4327 1.0632 40.770 5 3.012 2132 0.0401
*EVS-18 0.6423 0.0537 0.9304 0.8488 0.9918 6.003 5 6.746- 2.132 0.0024
*EVS-10 0.6082 0.1629 0.8966 0.6057 1.0130 18.647 5 3.318 2132 0.0130
*EVS-20 06742 0.0838 0.9660 0.8738 1.0996 9.512 5 4,057 2132 0.0046
EVS-21 07813 0.0871 1.0895 0.9246 1.1871 9.341 5 1.301 2,132 0.0055
*EVS-22 0.4637 0.1540 0.7475 0.5700 0.9160 21.035 5 5532 2132 0.0116
*EVS-24 0.5055 0.0822 0.7909 06718 0.8906 10.471 5 8.452 2,132 0.0040
*EVS-25 0.6093 0.0796 0.8969 0.8046 1.0008 9,169 5 6.024 2132 0.0039
*EVS-26 0.7286 0.0590 1.0245 0.9331 1.0829 6.418 5 3.556 2132 0.0029
Auxiliary Tests Statistic Critical Skew Kurt
Kolmogorov D Test indicates normal distribution (p > 0.01) 0.66151 1.035 -0.2163 1.31086
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Bivalve Larval Survival and Development Test-Proportion Allve/Normal

Start Date;  30/10/96 18.00  TestID: EVS3219 Sample ID: VARIOUS
End Date: 01/11/06 20:00  Lab ID: BCEVS-EVS Environment C Sample Type: MARINE SED
Sample Date: Protocol: PSEP 85 Test Species: ME-Mytilus edulis
Comments:  Hart & Crowser, 9/231-08.3, 9§600833; Bivalve Larvae

Conc- 1 2 3 4 5

EVS23 0.7473 0.7383 0.6923 0.8187 0.7280

EVS-1 05577 0.6291 0.6236 0.5385 0.6786

EVS-2 0.5275 0.4670 0.6401 0.6089 0.6016

EVS-3 0.4176 05522 05632 04396 0.6511

EVS-4 0.6089 0.6209 08181 05769 0.7363

EVS-5 0.16307 0.2775 06016 0.2473 0.5440

EVS-6 06319 0.8104 0.8626 0.7060 0.5577

EVS-7 0.3104 0.4643 04368 0.3462 0.3846

EVS-8 0.6758 0.5852 0.6786 0.6703 0.5989

EVS-9 0.3654 0.3407v 0.7143 0.7088 0.4341

EVS-10 0.4341 04286 0.5055 0.4863 0.2582

EVS-11 0.5357 0.4560 0.4038 03022 04148

EVS-12 0.6841 06071 0.6291 04643 0.1089

EVS-13 0.3738 04203 0.4883 03700 0.3352

EVS-14 0.7115 06201 0.5302 0.4698 0.5934

EVS-15 0.6566 05467 05577 0.5357 0.5797

EVS-16 0.6593 06181 0.6420 0.6291 0.7005

EVS-17 0.1181 01201 0.5165 0.6374 0.3654

EVS-18 0.5000 , 0.4505 0.6538 0.6016 0.5742

EVS10 01841/ 04918 05467 04423 0.5082

EVS-20 0.5824 07418 0.6016 0.5440 0.6788

EVS-21 06016 07885 07637 0.8159 0.7088

EVS-22 0.3736 05485 0.1731 03784 0.2308
.EVS-24 0.5055 0.4533 03207 0.3819 0.3626

EVS-25 0.6154 04588 0.5082 06511 0.5604

EVS-26 0.60168 0.6484 0.5824 0.5687 0.6044 '

Transform: Arcsin Square Root 1-Talled
Cone- Mean SD Mean Min Max CV% t-Stat Critical MSD

__Conc- _Mean SO _ Meah _—~

N

EVS23 0.7445 0.0463 1.0423 0.9828 1.1300 5.238 5

*EVS-1 0.6055 00570 0.8923 08239 0.8680 6.560 5

*EVS-2 06602 0.0706 . 0.8553 0.7524 0.9274 8.331 5

sEVS-3 0.5247 0.0961 0.8106 0.7026 0.9389 11.973 5

*EVS-4 06324 0.0606 0.9205 08626 1.0315 7.015 5

sEVS-5 0.3667 0.1930 0.6416 04156 0.8878 32.083 5

EVS-6 0.7137 0.1251 1.0143 0.8432 1.1911 14.044 5

sEVS-7 0.3885 0.0632 0.6721 05910 0.7497 9.687 5

sEVS-8 06418 0.0457 0.9206 0.8710 0.8680 5113 5
*EVS-0 05126 0.1848 0.79098 06232 1.0069 23.692 5 2,749 2132 0.0166
*EVS-10 0.4225 0.0976 07057 0.5331 0.7909 14.461 5 6.502 2.132 0.0057
sEVS-11 0.4225 0.0840 0.7066 0.5820 0.8211° 12.300 5 7.313 2132 0.0045

5

6

5

5

5

5

5

5

5

5

5

5

5

4190 2132 0.0027
4,657 2132 0.0034
4653 2132 0.0053
3221 2132 0.0030
4211 2132 0.0193
0.411 2132 0.0089
9.741 2132 0.0031
3.479 2132 0.0022

sEVS-12 04080 02321 07742 0.3379 0.9739 33.2568 2278 2132 0.0205
*EVS-13 03073 0.0582 0.6814 0.6174 0.7717  8.710 10.008 2.132 0.0028
*EVS-14 05868 0.0926 0.8740 0.7552 1.0038 10.881 3432 2132 0.0051
*EVS-15 0.5753 0.0483 0.8613 0.8211 0.9447 5.734 5406 2132 0.0023
*EVS-16 0.6500 0.0322 0.9381 0.8047 0.0018  3.630 3622 2132 0.0018
*EVS-17 0.3533 0.2308 0.6188 0.3509 0.9246 41.426 3.613 2132 0.0203
*EVS-18 0.5560 0.0810 0.8421 0.7359 0.9418 9.726 4547 2132 0.0041
*EVS-10 0.4346 0.1450 0.7148 0.4434 0.8322 21.863 4424 2132 00117
*EVS-20 0.6297 0.0796 09182 0.8204 1.0377 9.125 2,774 2132 0.0043
EVS-21 0.7357 0.0847 1.0344 0.8878 11274 9111 0.162 2.132 0.0051
*EVS-22 0.3407 0.1467 0.6166 0.4201 0.8349 25.614 5695 2132 0.0119
sEVS-24 0.4066 0.0716 06907 006116 0.7909 10.534 8.643 2132 0.0035
*EVS-25 05588 0.0779 0.8449 0.7441 0.9389  9.330 4603 2132 0.0039

*EVS-26 0.6041 0.0302  0.8874 0.8543 0.9360 3.491 5 5518 2.132 0.0017 ’
Auxillary Tests Statistic Critical Skew Kurt
Kolmogorov D Test indicates normal distribution (p > 0.01) 0.87846 1.035 -0.4602 1.94772
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~Bivalve Larval Survival and Development Test-Proportion Normal

Start Date: ~ 30/10/96 18:00  TestID: EVS3219 Sample ID: VARIOUS

End Date: 01/11/9620:00  LabID: BCEVS-EVS Environment C Sample Type: MARINE SED
Sample Date: Protocol: PSEP 95 Test Specles: ME-Mytilus edulis

Comments: Hart & Crowser, 9/231-06.3, 8600633; Bivalve Larvae

Conc- 1 2 3 4 5

EVS-23 0.8803 0.8933 0.8660 09198 0.8923
EVS-1 0.8982 0.8197 0.8867 0.9032 0.8949
EVS-2 0.8727 0.8543 0.8504 0.8506 0.8831
EVS-3 0.9212 0.8933 0.8913 0.8939 0.9186
EVS-4 0.9024 0.9040 0.8858 0.9052 0.8933
EVS-5 0.4520~ 04742 0.8726 0.5357 0.7333
EVS-6 0.9350 0.8455 0.9515 0.8554 0.9144
EVS-7 0.6880 0.7071 0.7571 0.6632 0.7447
EVS-8 0.8693 0.8950 0.9286 0.9313 0.8971
EVS-9 0.6364 0.7195” 0.8028 0.8866 0.7022

EVS-10 0.6054 0.6200 0.7480 0.6860 0.4608

EVS-11 0.7358 0.6640 0.7101 0.6044 0.6089

EVS-12 0.8846 0.8701 0.8876 0.6576 0.1770

EVS-13 07556 0.7887 0.8119 0.7584 0.7922

EVS-14 09152 09087 0.8540 0.8066 0.9153

EVS-15 0.9087 0.9128 0.9227 0.9330 0.8056

EVS-16 0.8091 0.9146 0.9176 0.9087 . 0.9341

EVS-17 0.6615 0.7344 0.7176 0.8345 0.7600

.EVs-18 0.8125 ,0.8000 0.9333 0.8975 0.8672

EVS-19 0.5678V 0.7400 0.7713 0.7000 0.7061

EVS-20 0.9339 0.9343 0.9399 09262 0.9356

EVS-21 0.9440 0.9472 0.9456 0.9489 0.9214

EVS-22 06210 0.8734 0.5843 0.8012 0.7059

EVS-24 08384 0.8200 0.8511. 0.8081 0.7097

EVS-25 0.9256 0.8836 0.9343 0.9186 0.9189

EVS-26 0.7730 0.8310 0.8446 0.8809 0.8059

Transform: Arcsin Square Root 1-Talled

Conc- Mean SD - Mean Min Max CV% N t-Stat  Critical MSD
EVS-23 0.8903 0.0198 1.2343 1.1960 1.2836 2.625 5
EVS-1 0.8006 0.0123 1.2504 1.2275 1.2834 1.670 5 -0.937 2132 0.0008
*EVS-2 0.8622 0.0149 1.1909 1.1738 1.2218  1.835 5 2484 2132 0.0007
EVS-3 00037 0.0149 1.2559 1.2348 1.2863  2.040 5 -1.471 2132 0.0007
EVS-4 0.8982 0.0083 1.2462 1.2261 1.2578  1.093 5 -0.756 2.132 0.0005
*EVS-5  0.6137Y 0.1821 0.9106 0.7383 1.2057 22.061 5 3.558 2,132 0.0177
EVS-6 0.9404 0.0164 1.3258 1.2739 1.3560 2.533 5 -4,383 2,132 0.0009
*EVS-7 0.7122 0.0389 1.0053 0.9516 1.05565 4.279 5 9510 2132 0.0012
EVS-8 0.0042 0.0259 1.2583 1.2008 1.3056 3.510 5 -0081 2132 0.0013
*EVS-0 0.7695" 0.1186 1.0822 0.9235 1.2637 13.733 5 2236 2132 0.0099
*EVS-10 0.6258 0.1075 0.9149 0.7461 1.0449 12177 5 6.165 2132 0.0057
*EVS-11  0.6647 0.0580 0.9543 0.8006 1.0310 6.575 5 8.866 2132 0.0021
EVS-12 0.6914 0.3026 1.0010 0.4342 1.2280 33.653 5 1.542 2132 0.0488
*EVS-13  0.7814 0.0240 1.0847 1.0536 1.1222 2678 5 7.688 2132 0.0008
EVS-14 0.8800 0.0484 1.2218 1.1156 1.2764 5.884 5 0.356 2132 0.0027
EVS-15 0.0166 0.0112 1.2783 1.2685 1.3080 1.618 5 -2.661 2132 0.0006
EVS-16 0.9168 00103 1.2787 1.2639 1.3111  1.510 5 -2.633 2132 0.0008
*EVS-17 0.7416 0.0633 1.0401 0.9489 1.1619  7.126 5 5369 2132 0.0028
EVS-18 0.8621 ,0.0563 1.1965 1.1071 1.3086 7.060 5 0.934 2132 0.0035
*EVS-19 0.6988~ 0.0790 0.9921 0.8534 1.0722 8.521 5 5.981 2,132 0.0035
EVS-20 0.9338 0.0053 1.3107 1.2938 1.3231 0.811 5 -5.010 2.132 0.0005
EVS-21 0.0414 0.0113 1.3271 12867 1.3427 1.730 5 -5.226  2.132 0.0007
sEVS-22 0.7192 0.1182 1.0202 0.8803 1.2070 13.462 5 3302 2132 0.0085
*EVS-24 0.8052 0.0558 1.1164 1.0018 1.1746  6.054 5 3.518 2132 0.0024
EVS-25 00162 0.0193 1.2785 1.2226 1.3117 2.624 5 -2.118 2,132 0.0000
*EVS-26 0.8272 0.0403 1.1442 1.0762 1.2184 4,709 5 3.206 2132 0.0017
Auxiliary Tests Statistic Critical Skew Kurt
Kolmogorov D Test indicates non-normal distribution (p <= 0.01) 1.78518 1.035 -1.5292 13,1472
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Bivalve Larval Survival and Development Test-Proportion Allve

ve Larval Survival and Development "98%=

Start Date:  30/10/96 18:.00  Test ID: EVS3219 Sample ID: VARIOUS
End Date: 01/11/06 20:00  LabID: BCEVS-EVS Environment C Sample Type: MARINE SED
Sample Date: Protocol: PSEP 95 Test Species: ME-Mytilus edulis
Comments:  Hart & Crowser, 9/231-06.3, 9600633, Bivalve Larvae
Conc- 1 2 3 4 5
EVS-2 0.6044 05467 07627 0.7170 0.6813
EVS-1 06209 0.6841 0.7033 0.5962 0.7582
EVS-3 04533 0.6181 0.6319 04918 0.7088
EVS-4 06758 0.6868 0.6978 0.6374 0.8242
EVS-5 0.3500 - 05852 0.6896 0.4615 0.7418
EVS-6 06758 0.8571 09066 0.7380 0.6089
EVS-7 0.4505 0.6566 0.5769 0.5220 0.5165
EVS-8 07775 0.6538 07308 0.7198 0.6676
EVS-9 05742 0.4734- 07912 0.7995 0.6181
EVS-10 0.7170 0.6813 0.6758 0.7088 0.5604
EVS-11 0.7280 0.6868 0.5687 0.5000 0.6813
EVS-12 0.7912 0.6978 07088 0.7060 0.6208
EVS-13 0.4945 05330 05089 0.4890 0.4231
EVS-14 07775 0.6923 0.6200 0.5624 0.6484
EVS-16 0.7225 0.5089 0.6044 0.5742 0.6401
EVS-16 0.7253 0.6758 0.7005 0.6923 0.7500
EVS-17 0.1786 0.1758 0.7198 0.7637 0.4808
EVS-18 0.8154 0.5632 07005 0.6703 0.6621
EVS-19 0.3242~70.6566 0.7088 0.6319 0.7198
EVS-20 0.6236 0.7940 0.6401 0.5879 0.7253
EVS-21 0.6374 0.8324 0.8077 0.8590 0.7692
EVS-22 06016 0.6291 02012 0.4698 0.3269
EVS-23 0.8480 0.8242 '0.7995 0.8801 0.8159
EVS-24 0.6044 05522 0.3874 04726 0.5110
EVS-25 0.6648 05192 05440 0.7088 0.6099
EVS-26 0.7775 0.7802 0.6806 0.6456 0.7500
Transform: Arcsin Square Root 1-Talled
Cone- - Mean SD Mean Min Max CV% N t-Stat Critical MSD
EVS2 06604 0.0840 0.9508 0.8322 1.0504 9.336 5
EVS-1 06725 0.0851 0.9630 0.8822 1.0668 7.257 5 -0.242 2132 0.0054
EVS-3 0.5808 0.1058 0.8680 0.7386 1.0008 12.428 5 1.325 2132 0.0083
EVS-4 0.7044 0,0707 0.9987 0.9246 1.1381 8172 5 -0.868 2.132 0.0062
EVS-5 0.5676 0.1580 0.8558 0.6434 1.0377 18,995 5 1.147 2132 0.0146
EVS-6 07577 0.1234 1.0679 0.8962 1.2602 14,159 5 -1.493 2132 0.0131
*EVS-7 05445 0.0770 0.8305 07359 0.9447  9.400 5 2276 2132 0.0060
EVS-8 07099 0.0501 1.0032 0.8418 1.0795 5547 5 -1.118 2132 0.0047
EVS-9 06513 0.1416 0.9452 0.7588 1.1065 16.087 5 0.071 2132 0.0132
EVS-10 0.6687 0.0630 0.9585 0.8460 1.0099 6.859 5 -0.157 2132 0.0052
EVS-11 0.6330 0.0950 0.9219 0.7854 1.0222 10.667 5 0.487 2132 0.0075
EVS-12 07049 0.0604 0.9982 08075 1.0962 6.709 5 -0.054 2132 0.0053
sEVS-13 0.5077 0.0845 0.7832 0.7082 0.8850 8.174 5 3207 2132 0.0052
EVS-14 0.6643 0.0749 0.9548 08682 1.0795 8.515 5 0075 2132 0.0082
EVS-15 0.6280 00578 0.9158 0.8598 1.0160 6.664 5 0.727 2132 0.0049
EVS-16 0.7088 0.0291 1.0012 0.8651 1.0472 3.225 5 -1.193 2132 0.0038
EVS-17 0.4637 0.2820 0.7423 04327 1.0632 40,770 5 1.479 2132 0.0424
EVS-18 0.8423 0.0537 0.9304 0.8488 0.9918  6.003 5 0.435 2,132 0.0047
EVS-19 0.6082 0.1629 0.8966 0.6057 1.0130 18.647 5 0640 2.132 0.0153
EVS-20 06742 0.0838 0.9660 0.8738 1.0086 9,612 5 -0.267 2.132 0.0070
EVS-21 0.7813 0.0871 1.0895 0.9246 1.1871 9,341 5 2296 2132 0.0078
*EVS-22 04637 0.1540 0.7475 0.5700 0.9160 21.035 5 2517 2132 0.0139
EVS-23 0.8357 0.0353 1.1553 1.1065 1.2329 4,273 5 -4.502 2132 0.0044
*EVS-24 05055 0.0822 0.7909 06718 0.8906 10.471 5 2,046 2132 0.0063
EVS-25 0.6093 00796 0.8969 0.8046 1.0008 9.169 5 0.996 2132 0.0062
EVS-26 0.7286 0.0500 1.0245 0.9331 1,.0829 6.418 5 -1.492 2132 0.0052
Auxiliary Tests Statistic Critical Skew  Kurt
Kolmogorov D Test indicates normal distribution (p > 0.01) 0.66151 1.035 -0.2163 1.31086
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Bivalve Larval Survival and Development Test-Proportion Normal

Start Date: 30/10/96 18:00  TestID: EVS3219 Sample ID: VARIOUS
End Date: 01/11/96 20:00 Lab ID: BCEVS-EVS Environment C Sample Type: MARINE SED
Sample Date: Protocol: PSEP 95 Test Species: ME-Mytilus edulis
Comments:  Hart & Crowser, 9/231-06.3, 9600633; Bivalve Larvae

Conc- 1 2 3 4 5

EVS2 08727 0.8543 0.8504 0.8506 0.8831
EVS-1 0.8982 0.9197 0.8867 0.9032 0.8949
- EVS-3 0.9212 0.8933 0.8913 0.8039 0.9186
EVS-4 0.0024 0.9040 0.8858 0.9052 0.8933
EVS-5 0.4529 0.4742 0.8725 0.5357 0.7333
EVS-6 0.9350 0.0455 0.9515 0.9554 0.9144
EVS-7 0.6800 0.7071 0.7571 0.6632 0.7447
EVS-8 0.8693 0.8950 0.9286 0.9313 0.8971
EVS-9 06384 07195 - 0.9028 0.8866 0.7022
EVS-10 0.6054 0.6200 0.7480 0.6860 0.4608
EVS-11 0.7358 0.6640 07101 0.6044 0.6089
EVS-12 0.8846 0.8701 0.8876 0.6576 0.1770
EVS-13 0.7556 0.7887 0.8119 0.7584 0.7922
EVS-14 0.9162 0.9087 0.8540 0.8066 0.9153
EVS-15 0.0087 0.9128 0.8227 0.9330 0.9056
EVS-16 0.8091 0.9146 09176 0,9087 0.9341
EVS-17 0.6815 0.7344 0.7176 0.8345 0.7600
EVS-18 0.8125 0.8000 0.9333 0.8075 0.8672
EVS-19 0.5878 0.7490 07713 0.7000 0.7081
EVS-20 0.0339 0.9343 0.9399 0.9252 0.9356
EVS-21 0.0440 0.8472 0.9456 0.0480 0.8214
EVS-22 0.6210 0.8734 0.5943 0.8012 0.7059
EVS-23 0.8803 0.8933 -0.8660 0.8198 0.8623
EVS-24 0.8384 0.8209 0.8511 0.8081 0.7087
EVS-25 0.0256 0.8838 0.9343 0.0188 0.9189
EVS-26 0.7739 0.8310 0.8448 0.8809 0.8059 :
Transform: Arcsin Square Root 1-Talled
Conc- Mean SD Mean Min Max CV% t-Stat Critical MSD
EVS2 0.8622 0.0149 1.1908 1.1736 1.2218 1.835
EVS-1 0.8006 0.0123 1.2504 1.2275 1 2834 1.670
EVS-3 0.0037 0.0149 1.2559 1.2348 1.2863  2.040
EVS4 0.8082 0.0083 1.2462 1.2261 1.2578  1.093
*EVS-5 0.6137 0.1821 0.9106 0.7383 1.2057 22.061
EVS-6 0.0404 00164 132568 1.2739 1.3560 2.633
*EVS-7 0.7122 0.0389 1.0053 0.9516 1.0555 4,279
EVS-8 0.9042 0.0259 1.2583 1.2008 1.3056 3.510
EVS-9 0.7695 0.1186 1.0822 0.9235 1 2537 13.733
*EVS-10 0.6258 0.1075 0.9149 0.7461 1.0449 12177
*EVS-11 0.8847 0.0589 0.9543 0.8906 1.0310 6.575
EVS-12 0.8914 0.3026 1.0010 0.4342 1.2289 33.653
*EVS-13  0.7814 0.0240 1.0847 1.0536 1.1222 2678
EVS-14 0.8800 0.0484 1.2218 1.1155 1.2754  5.884
EVS-15 0.9166 0.0112 1.2783 1.2585 1 3080 1.618
EVS-16 0.9168 0.0103 1.2787 1.2639 1.3111 1.510
sEVS-17 0.7416 0.0633 1.0401 0.8499 1.1619 7.126
EVS-18 0.8621 0.0563 1.1965 1.1071 1.3086 7.060
*EVS-19 0.6988 0.0790 0.9921 0.8534 1.0722 8.521
EVS-20 0.9338 0.0053 1.3107 1.2938 1 3231 0.811
EVS-21 0.9414 0.0113 1.3271 1.2867 1.3427 1.730
*EVS-22 0.7192 0.1182 1.0202 0.8803 1 2070 13.462
EVS-23 0.8903 0.0198 1.2343 1.1960 1.2836  2.625
*EVS-24 0.8052 0.0558 1.1164 1.0018 1.1746  6.054
EVS-25 0.9162 0.0193 1.2785 1.2226 1.3117 2624 -4.892 2132 0.0007
EVS-26 0.8272 0.0403 1.1442 1 0752 1.2184 4709 1.797 2.132 0.0014
Auxiliary Tests Statistic Critical Skew Kurt
Kolmogorov D Test indicates non-normal distribution (p <= 0.01) 1.78518 1.035 -1,6202 13.1472
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-4,408 2132 0.0004
4,319 2132 0.0005
4801 2132 0.0003
3102 2132 0.0174
-7.527 2132 0.0007
8.602 2132 0.0010
-3.081 2132 0.0010
1618 2132 0.0096
5438 2132 0.0055
7.962 2132 0.0019
1.258 2132 0.0486
6.533 2132 0.0008
-0.919 2132 0.0024
-6.498 2,132 0.0004
-6.735 2,132 0.0004
4364 2132 0.0025
-0.144 2132 0.0032
5.090 2132 0.0033
-11.025 2132 0.0003
-9.611 2132 0.0004
2,744 2132 0.0082
-2.484 2132 0.0007
2,345 2132 0.0022
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Bivalve Larval Survival and Development Test-Proportion Allve/Normal

Start Date:  30/10/96 18:00  TestID; EVS3219 Sample ID: VARIOUS
End Date: 01/11/96 20:00 Lab ID: BCEVS-EVS Environment C Sample Type: MARINE SED
Sample Date: Protocol: PSEP 85 Test Species: ME-Mytilus edulis
Comments:  Hart & Crowser, 9/231-06.3, 9600833; Bivalve Larvae
Conc- 1 2 3 4 5
EVS-2 0.5275 -0.4670 0.6401 0.6009 0.6016
EVS-1 0.5577 0.6291 0.6236 0.5385 0.6786
EVS-3 04176 0.5522 0.5632 0.43%6 0.6511
EVS4 0.6099 0.6209 0.6181 0.5769 0.7363
EVS-5 0.1630 0.2775 0.6016 0.2473 0.5440
EVS-6 0.6319 0.8104 0.8626 0.7080 0.5577
EVS-7 0.3104 0.4643 04368 0.3462 0.3846
EVS-8 0.8768 0.5852 0.6786 0.6703 0.5089
EVS-9 0.3654 0.3407 0.7143 0.7088 0.4341
EVS-10 0.4341 04286 0.5055 04863 0.2582
EVS-11 0.5357 0.4560 04038 0.3022 0.4148
EVS-12 0.6841 0.6071 0.6201 0.4643 0.1099
EVS-13 03736 0.4203 0.4863 0.3709 0.3352
EVS-14 07115 0.6201 05302 0.4608 0.5034
EVS-16 0.6566 0.5467 0.5577 0.5357 0.6797
EVS-16 0.6593 0.6181 0.6428 0.6291 0.7005
EVS-17 0.1181 0.1291 05165 0.6374 0.3654
EVS-18 0.5000 0.4505 0.6538 0.6016 0.5742
"EVS-19 0.1841 04918 0.5467 0.4423 0.5082
EVS-20 0.5824 0.7418 0.6016 0.5440 0.6786
EVS-21 0.6016 0.7685 0.7637 0.8159 0.7088
EVS-22 0.3736 0.5495 0.1731 0.3764 0.2308
EVS-23 0.7473 0.7363 0.6923 0.6187 0.7280
EVS-24 05055 0.4533 0.3207 0.3819 0.3626
EVS-26 0.6154 0.4588 0.5082 0.6511 0.5604
EVS-26 0.6018 0.8484 0.5824 0.5687 0.6044
Transform: Arcsin Square Root 1-Talled
Cono- Mean sD Mean Min Max CV% N t-Stat  Critical MSD
EVS-2 0.5692 0.0708 0.8553 0.7524 0.9274 8.331 5
EVS-1 0.6055 0.0570 0.8923 0.8239 09680 6560 & -0.806 2,132 0.0038
EVS-3 0.5247 0.0961 0.8106 07026 0.9380 11.873 5 0.832 2132 0.0062
EVS4 0.6324 0.0606 09205 0.8626 1.0316 7.016 5 -1.515 2132 0.0038
*EVS-5 0.3667 0.1939 06416 0.4156 0.8878 32053 5 2196 2132 0.0202
EVS-6 0.7137 0.1251 1.0143 0.8432 1.1911 14.044 5 -2231 2132 0.0108
*EVS-7 0.3885 0.0832 0.6721 05910 0.7497 9687 & 4244 2132 0.0040
‘EVS-8 0.6418 0.0457 09296 0.8710 09680 5113 6 -1.940 2,132 0.0031
EVS-9 0.5126 0.1848 0.7998 0.6232 1.0069 23.682 6 0.613 2132 0.0175
*EVS-10 0.4225 0.0976 0.7057 0.5331 0.7909 14.461 5 2688 2132 0.0066
*EVS-11  0.4225 0.0849 0.7066 05820 0.8211 12300 6 2,959 2132 0.0054
EVS-12 0.4989 0.2321 0.7742 0.3379 09739 33258 5 0.679 2132 0.0304
*EVS-13 0.3973 0.0582 0.6814 06174 07717 8710 5 4194 2132 0.0037
EVS-14 0.5868 0.0926 0.8740 0.7552 1.0038 10.881 5 -0.351 2132 0.0080
EVS-15 0.5753 0.0483 0.8613 0.8211 09447 5734 5 -0.165 2132 0.0032
EVS-16 0.6500 0.0322 0.9381 098047 09918 3630 5 -2.342 2132 0.0027
EVS-17 0.3533 02308 0.6188 0.3509 0.9246 41426 5 1.988 2132 0.0302
EVS-18 0.5560 0.0810 0.8421 07359 09418 98726 & 0.272 2132 0.0050
EVS-19 0.4346 0.1450 0.7148 04434 0.8322 21863 5 1.830 2132 0.0126
EVS-20 0.6207 0.0796 09182 0.8284 1.0377 9.125 5 -1.279 2132 0.0052
EVS-21 0.7357 0.0847 1.0344 0.8878 1.1274 9.111 5 -3.389 2132 0.0060
*EVS-22 0.3407 0.1467 06166 0.4291 0.8349 25614 5 3.080 2132 0.0128
EVS-23 0.7445 0.0463 1.0423 09828 1.1309 5238 5 -4.657 2132 0.0034
*EVS-24 0.4066 0.0715 06907 0.6116 0.7909 10.534 5 3.615 2132 0.0044
EVS-25 0.5588 0.0779 0.8449 07441 0.9389 9.330 6 0.219 2.132 0.0048
EVS-26 0.6011 0.0302 0.8874 0.8543 0.9360  3.491 5 -0.922 2132 0.0026
Auxiliary Tests Statistic Critical Skew  Kurt
Kolmogorov D Test indicates normal distribution (p > 0.01) 0.87846 1.035 -0.4502 1.94772
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Bivalve Larval Survival and Development Test-Proportion Allve

Start Date: 30/10/96 18:00 Test ID: EVS3219 Sample ID: VARIOUS
End Date: 01/11/06820:00  LabID: BCEVS-EVS Environment C Sample Type: MARINE SED
Sample Date: Protocol: PSEP 95 Test Species: ME-Mytilus edulis
Comments;  Hart & Crowser, 9/231-08.3, 0600633, Bivalve Larvae
Conc- 1 2 3 4 5
EVS16 07253 0.6768 0.7005 0.6923 0.7500
EVS-1 06209 0.6841 07033 0.5062 0.7682
EVS-2 06044 05467 07527 07170 0.6813
EVS-3 0.4533 0.6181 0.6319 04918 0.7088
EVS-4 0.6758 006868 006978 0.6374 0.8242
EVS-5 0.3500 05852 0.6896 0.4616 0.7418
EVS-6 06758 08571 0.9066 0.7380 0.6089
EVS-7 0.4505 006566 05769 05220 0.5165
EVS-8 07775 0.6538 0.7308 0.7198 0.6676
EVS-9 05742 04734 07912 07685 0.6181
EVS-10 0.7470 0.6813 06758 0.7088 0.5604
EVS-11 0.7280 0.6868 0.5687 0.6000 0.6813
EVS-12 0.7912 06978 0.7088 0.7060 0.6209
EVS-13 0.4845 05330 05989 0.4880 0.4231
EVS-14 07775 06923 06209 0.5824 0.6484
EVS-15 0.7225 05989 0.6044 0.5742 0.6401
EVS-17 0.1786 0.17568 0.7198 0.7637 0.4808
EVS-18 0.8154 06632 0.7005 0.6703 0.6621
EVS-19 0.3242 0.6566 0.7088 0.6319 0.7198
EVS-20 0.6236 0.7940 0.6401 0.5879 0.7253
EVS-21 0.6374 0.8324 0.8077 0.8589 0.7692
EVS-22 06016 06201 02912 0.4698 0.3269
EVS-23 0.8489 08242 0.7095 0.8801 0.8159
EVS-24 06044 06522 0.3874 0.4725 0.5110
EVS25 0.6648 05192 05440 0.7088 0.6099
EVS-26 0.7775 0.7802 0.6896 0.6456 0.7500
Transform: Arcsin Square Root 1-Talled
Conc- Mean SD Mean Min Max CV% N t-Stat  Critlcal __MSD
EVS-16 0.7088 0.0201 1.0012 0.8851 1.0472 3225 6
EVS-1 0.6725 0.0851 0.9630 0.8822 1.0688  7.267 5 1100 2132 0,0025
EVS-2 06604 0.0840 0.0508 08322 10504 93368 5 1493 2132 0.0038
sEVS-3  0.5808 0.1056 0.8680 0.7386 1.0008 12.428 5 2644 2132 0.0054
EVS-4 07044 0.0707 0.9987 0.9248 1.1381  8.172 5 0.084 2132 0.0033
EVS-5 05676 0.1580 0.8558 0.6434 1.0377 18.995 5 1.962 2132 0.0117
EVS-6 0.7577 0.1234 1.0679 0.8962 1.2602 14.159 5 0964 2132 0.0102
*EVS-7 0.5445 0.0770 0.8305 0.7359 0.9447  9.400 5 4518 2.132 0.0030
EVS-8 0.7099 0.0501 1.0032 0.9418 1.0795  5.547 5 .0.060 2132 0.0018
EVS-9 0.8513 0.1416 08452 0.7688 1.1065 16.087 5 0.805 2132 0.0103
EVS-10 0.6687 0.0830 09585 0.8460 1.0099 6.8590 5 1302 2.132 0.0023
EVS-11 0.6330 0.0050 09219 0.7854 1.0222 10.667 5 1712 2132 0.0048
EVS-12 0.7049 0.0604 09982 0.8075 1.0962 6.708 5 0.080 2132 0.0024
*EVS-13 05077 0.0845 0.7932 0.7082 0.8850 8.174 6 6.422 2132 0.0022
EVS-14 0.6643 0.0749 0.9548 0.8682 1.0795 8.515 5 1185 2132 0.0033
sEVS-16 0.6280 0.0578 09168 0.8508 1,0160 6.864 5 2,767 2132 0.0020
EVS-17 0.4637 02829 07423 04327 1.0832 40770 6 1.002 2132 0.0385
*EVS-18 06423 0.0537 0.9304 0.8488 0.9918  6.003 5 2453 2132 0.0018
EVS-19 06082 0.1620 0.8966 0.6057 1.0130 18.647 5 1.373 2132 0.0124
EVS-20 06742 0.0838 0.9660 08738 1.09096  9.512 5 0.807 2.132 0.0040
EVS21 0.7813 0.0871 1.0895 0.9246 1.1871  9.3M 5 -1.840 2132 0.0049
*EVS-22 0.4837 0.1540 0.7475 0.5700 0.9160 21.035 5 3533 2132 0.0110
EVS-23 0.8357 00353 11653 1.1065 12329 4273 5 5.842 2132 0.0015
*EVS-24 0.5055 0.0822 0.7909 0.6718 0.8906 10.471 5 5201 2132 0.0034
*EVS-25 0.6093 0.0796 0.8969 0.8046 1.0008 9.169 5 2,640 2.132 0.0033
EVS-26 0.7286 0.0590 1.0245 0.9331 1.0829 6.418 5 -0.712  2.132 0.0023
Auxlliary Tests Statlistic Critical Skew  Kurt
Kolmogorov D Test indicates normal distribution (p > 0.01) 0.66151 1.035 -0.2163 1.31086
Page 1 ToxCale v6.0
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Bivalve Larval Survival and Development Test-Proportion Normal

Start Date: _ 30/10/96 18:.00  TestID: EVS3219 Sample 1D VARIOUS
End Date: 01/11/06 20:00 LabID: BCEVS-EVS Environment C Sample Type: MARINE SED
Sample Date: Protocol: PSEP 95 Test Species: ME-Mytilus edulis
Comments:  Hart & Crowser, 9/231-06.3, 9600633; Bivalve Larvae

Conc- 1 2 3 4 5

EVS-16 00001 0.0146 0.9176 0.8087 0.9341
EVS-1 0.8082 0.9197 0.8867 0.9032 0.8949
EVS-2 0.8727 0.8543 0.8504 0.8506 0.8831
EVS-3 0.9212 0.8933 0.8913 0.8939 0.9186
EVS-4 00024 0.0040 0.8858 0.8052 0.8933
EVS-5 0.4520 04742 0.8725 005357 0.7333
EVS-6 0.9350 0.0455 0.9516 0.9554 0.9144
EVS-7 0.6890 0.7071 0.7571 0.6632 0.7447
EVS-8 0.8693 0.8950 0.9286 0.9313 0.8971
EVS-0 0.6364 0.7195 0.9028 0.8866 0.7022

EVS-10 0.6054 0.6290 0.7480 0.6860 0.4608

EVS-11 0.7358 0.6640 0.7101 0.6044 0.6089

EVS-12 0.8646 0.8701 0.8876 0.6576 0.1770

EVS-13 0.7556 0.7887 0.8119 0.75684 0.7622

EVS-14 0.9152 0.0087 0.8540 0.8066 0.9163

EVS-16 0.0087 0.9128 06227 0.9330 0.9068

EVS-17 08615 07344 07176 0.8345 0.7600

EVS-18 0.8125 0.8000 09333 0.8975 0.8672

EVS-10 0.5678 0.7480 0.7713 0.7000 0.7061

EVS-20 0.9339 0.9343 0.9399 0.9252 0.9356

EVS21 0.9440 0.0472 0.9456 09480 0.9214

EVS-22 0.6210 0.8734 05843 0.8012 0.7059

EVS-23 0.8803 0.8033 0.8660 09198 0.8023

EVS-24 0.8364 0.8200 0.8511 0.8081 0.7097

EVS-25 0.9256 0.8836 0.9343 09186 0.9189

EVS-26 0.7739 0.8310 0.8446 0.8809 0.8059 L

Transform: Arcsin Square Root 1-Talled
Cone- Mean SD Mean Min Max CV% t-Stat Critlcal MSD

_Ltonc  MO&l
EVS-16 09168 0.0103 1.2787 1.2639 1.3111 1.5610
*EVS-1  0.9006 0.0123 1.2504 12275 1.2834 1.670
*EVS-2 0.8622 0.0149 1.1909 1.1736 1.2218 1.835

EVS-3 0.9037 0.0149 1.2569 1.2348 1.2863 2.040
*EVS-4 0.8982 0.0083 1.2462 1.2261 1.2578  1.093
*EVS-5 06137 0.1821 0.9106 07383 1.2057 22.061

EVS-6 0.0404 0.0164 13258 1.2739 1.3680 2,533
*EVS-7 0.7122 0.0389 1.0053 0.9516 1.0555 4.279

EVS-8 0.9042 0.0250 1.2583 1.2008 ' 1.3056 3.510
*EVS-9 0.7605 0.1186 1.0822 0.9235 1.2637 13.733

“EVS-10 0.6258 0.1075 0.9149 0.7461 1.0449 12177
*EVS-11 0.6647 00589 09543 0.8806 1.0310 6.575
EVS-12 0.6914 0.3026 1.0010 0.4342 1.2289 33.653
sEVS-13 0.7814 0.0240 1.0847 1.0536 11222 2678
EVS-14 0.8800 0.0484 12218 1.1155 1.2754 5.884
EVS-15 0.9166 0.0112 12783 1.2585 1 3000 1618
*EVS-17 0.7416 0.0833 1.0401 0.9409 1.1619 7.128
EVS-18 0.8621 0.0563 1.1885 1.1071 1.30086  7.060
*EVS-19 0.6988 00790 09921 0.8534 1 0722 8.521
EVS-20 0.0338 0.0053 1.3107 1.2038 1.3231 0.811
EVS-21 00414 0.0113 1.3271 12887 1.3427 1.730
*EVS-22 07192 0.1182 1.0202 0.8803 1.2070 13.462
*EVS-23 0.8903 0.0198 1.2343 1.1960 1.2836 2625
*EVS-24 0.8052 0.0558 1.1164 1.0018 1.1746  6.054
EVS-25 09162 00193 1.2785 1.2226 1.3117 2624
*EVS-26 0.8272 0.0403 1.1442 1.0752 1.2184  4.709

2222 2132 0.0003
6.735 2132 0.0004
1.588 2,132 0.0004
3.078 2132 0.0002
4.079 2132 00174
2,716 2132 0.0008
12,967 2132 0.0009
0.945 2132 0.0010
2,933 2132 0.0088
7.195 2132 0.0055
11.049 2132 0.0018
1.841 2132 0.0485
12,437 2132 0.,0005
1711 2132 0.0024
0.031 2132 00003
6.067 2132 0.0026
2121 2132 00032
7.300 2132 0.0032
-3.245 2132 0.0002
-3.607 2132 0.0004
4168 2,132 0.0082
2633 2132 0.0008
5164 2132 0.0021
0.013 2132 0.0008
5267 2132 0.0014
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Auxiliary Tests : Statistic Critical Skew  Kurt
Kolmogorov D Test indicates non-normal distribution (p <= 0.01) 1.78518 1.035 -1,6202 13.1472
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Bivalve Larval Survival and Development Test-Proportion Alive/Normal

Start Date: ~ 30/10/96 18:00  Test ID: EVS3219 Sample ID: VARIOUS
End Date: 01/11/96 20:.00  Lab ID: BCEVS-EVS Environment C Sample Type: MARINE SED
Sample Date: Protocol: PSEP 85 Test Species: ME-Mytilus edulis
Comments:  Hart & Crowser, 9/231-08.3, 9600633, Bivalve Larvae
Conc- 1 2 3 4 5
EVS-16 0.6593 0.6181 0.8429 0.62901 0.7005
EVS-1 0.5577 0.6201 06236 05385 0.6786
EVS-2 0.5275 04670 0.6401 0.6099 0.6016
EVS-3 0.4176 05522 05632 0.439% 0.6511
EVS-4 0.6088 0.6209 06181 05769 0.7383
EVS-5 0.1630 02775 086016 0.2473 0.5440
EVS-6 0.6319 08104 0.8626 0.7060 0.5577
EVS-7 0.3104 0.4643 0.4368 0.3462 0.3846
EVS-8 0.6758 0.5852 0.6786 0.6703 0.59898
EVS-9 0.3654 0.3407 0.7143 0.7088 0.4341
EVS-10 0.4341 0.4286 0.5055 0.4863 0.2582
EVS-11 0.5357 0.4560 0.4038 0.3022 0.4148
EVS-12 0.6841 0.6071 0.6291 0.4643 0.1009
EVS-13 0.3736 0.4203 0.4863 0.3709 0.3352
EVS-14 0.7115 0.6291 05302 0.4698 0.5034
EVS-16 0.6566 0.6467 05577 0.5357 0.5797
EVS-17 0.1181 0.12901 05165 0.6374 0.3654
EVS-18 0.5000 0.4505 0.6538 0.6016 0.5742
EVS-19 0.1841 0.4918 05467 0.4423 0.5082
EVS-20 0.5824 0.7418 06016 0.5440 0.6786
EVS-21 0.6016 0.7885 0.7637 0.8159 0.7088
EVS-22 0.3736 0.5485 0.1731 0.3764 0.2308
EVS-23 0.7473 07383 06923 0.8187 0.7280
EVS-24 05055 0.4533 0.3207 0.3819 0.3626
EVS-25 0.6154 0.4588 05082 0.6511 0.5604
EVS-26 0.6016 0.6484 0.5624 0.5687 0.6044
Transform: Arcsin Square Root 1-Talled
Conc- Mean SD Mean Min .Max CV% N t-Stat  Critlcal MSD
EVS-16 0.6500 0.0322 0.9381 0.9047 0.9918 3.630 5
EVS-1 0.6055 0.0570 0.8923 0.8239 0.9680 6.560 5 1611 2132 0.0020
*EVS-2 0.5692 00708 0.8553 0.7524 0.9274 8.3 5 2342 2132 0.0027
*EVS-3  0.5247 0.0961 0.8108 0.7026 0.9389 11.973 5 2,772 2132 0.0045
EVS-4 06324 0.0606 0.9205 08626 1.0315 7.015 5 0.538 2132 0.0023
*EVS-5 0.3667 0.1939 0.6416 04156 0.8878 32.053 5 3180 2132 0.0185
EVS-8 0.7137 0.1251 1.0143 0.8432 11911 14.044 5 -1.163 2132 0.0091
sEVS-7 0.3885 0.0632 0.6721 0.5910 0.7497  9.687 5 8.003 2132 0.0023
EVS-8 0.6418 0.0457 09206 08710 0.9660 5.113 5 0.322 2132 0.0015
EVS-0 05126 0.1848 0.7998 0.6232 1.0069 23.662 6 1605 2132 0.0158
*EVS-10 0.4225 0.0076 0.7057 0.5331 07909 14.461 5 4820 2132 0.0049
sEVS-11 0.4225 0.0849 07066 0.5820 0.8211 12.300 5 5.544 2132 0.0037
EVS-12 0.4980 0.2321 0.7742 0.3379 09739 33.258 5 1411 2132 0.0288
*EVS-13 0.3073 0.0582 0.6814 0.6174 07717 8710 5 8,388 2132 0.0020
EVS-14 05668 0.0926 0.8740 0.7552 1.0038 10.881 6 1418 2132 0.0044
*EVS-15 05753 0.0483 0.8613 0.8211 09447 5734 5 2,860 2132 0.0016
*EVS-17 0.3533 0.2308 06188 0.3509 0.9246 41.426 5 2,761 2132 0.0285
*EVS-18 0.5560 0.0810 0.8421 0.7359 09418 9.726 5 2418 2132 0.0034
*EVS-19 0.4346 0.1450 0.7148 0.4434 08322 21.863 5 3121 2132 0.0109
EVS-20 0.6207 0.0796 0.9182 0.8294 1.0377 9.125 5 0.490 2132 0.0035
EVS-21 0.7357 0.0847 1.0344 0.8878 1.1274 9.111 5 22150 2132 0.0043
*EVS-22 0.3407 0.1467 06166 0.4291 0.8349 25.614 6 4.448 2132 0.0111
EVS-23 07445 0.0463 1.0423 0.9828 1.1309  5.238 5 -3.622 2132 0.0018
*EVS-24 04066 0.0715 0.6907 06116 0.7909 10.534 5 6.885 2,132 0.0028
*EVS-25 05588 0.0779 0.8449 0.7441 0.9389  9.330 5 2426 2132 0.0031
sEVS-26 0.6011 0.0302 0.8874 0.8543 0.9360  3.491 5 2462 2132 0.0009
Auxiliary Tests Statistic Critical Skew  Kurt
Kolmogorov D Test indicates normal distribution (p > 0.01) 0.87846 1.035 -0.4502 1.94772
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Bivalve Larval Survival and Development Test-Proportion Allve

Start Date: 30/10/96 18:00 TestID: EVS3210 Sample ID: VARIOUS
End Date: 01/11/86 20:00 Lab ID: BCEVS-EVS Environment C Sample Type: MARINE SED
Sample Date: Protocol: PSEP 95 Test Specles: ME-Mytilus edulis
Comments: Hart & Crowser, 8/231-08.3, 9600633; Bivalve Larvae
Conc- 1 2 3 4 5
EVS25 0.6648 0.5192 0.5440 0.7088 0.6099
EVS-1 06209 0.6841 0.7033 05962 0.7582
EVS-2 0.6044 0.5467 0.7527 07170 0.6813
EVS-3 0.4533 06181 06319 049818 0.7088
EVS4 06758 06868 0.6978 0.6374 0.8242
EVS-5 0.3500 0.5852 0.6896 04615 0.7418
EVS-6 0.6758 08571 09066 0.7380 0.6089
EVS-7 0.4505 0.6566 0.5769 05220 0.5165.
EVS-8 0.7775 0.6538 0.7308 0.7198 0.6676
EVS-9 05742 0.4734 0.79012 0.7995 0.6181
EVS-10 07170 0.6813 0.6758 0.7088 0.5604
EVS-11 0.7280 0.6868 0.5687 05000 0.6813
EVS-12 0.7912 06978 07088 0.7060 0.6209
EVS-13 0.4045 0.5330 0.5889 0.4800 0.4231
EVS-14 07775 0.6923 06209 0.5624 0.6484
EVS-156 0.7225 0.5989 0.6044 0.5742 0.6401
EVS-16 0.7253 0.6758 0.7005 0.6923 0.7500
EVS-17 0.1786 0.1758 0.7198 0.7637 0.4808
EVS-18 0.6154 0.5632 0.7005 0.6703 0.6621
EVS-19 0.3242 06566 0.7088 0.6319 0.7198
EVS-20 06236 0.79040 0.6401 0.5879 0.7263
EVS-21 06374 0.8324 0.8077 0.8599 0.7692
'EVS-22 0.6016 0.6291 02012 0.4698 0.3260
EVS-23 0.8489 0.8242 0.7985 0.8001 0.8159
EVS-24 0.6044 05522 0.3874 ‘04725 0.5110
EVS-26 0.7775 0.7802 0.6896 0.6456 0.7500
Transform: Arcsin Square Root 1-Talled
Conc- Mean SD___ Mean Min Max CV% N t-Stat  Critical MSD
EVS-25 06003 0.0706 0.6969 0.8046 1.0008 9.169 5
EVS-1 0.6725 0.0851 00630 0.8822 1.0568 7.257 5 -1.370 2132 0.0050
EVS-2 0.6604 0.0840 0.9508 0.8322 1.0504 9.336 5 -0.096 2132 0.0062
EVS-3 05808 0.1056 0.8680 0.7386 1.0008 12.428 5 0476 2132 00078
EVS-4 0.7044 0.0707 0.9987 09246 1.1381 8.172 5 -1.965 2132 0.0057
EVS-5 0.5676 0.1580 0.8558 0.6434 1.0377 18.905 5 0.505 2.132 0.0141
EVS-6 0.7577 0.1234 1.0679 08962 1.2602 14.159 5 2221 2132 0.0126
EVS-7 0.5445 0.0770 0.8305 0.7359 0.8447  9.400 5 1.300 2132 0.0055
EVS-8 0.7000 0.0501 1.0032 0.8418 1.0785  5.547 5 -2,304 2132 0.0042
EVS-9 06513 0.1416 0.9452 0.7568 1.1085 16.087 5 -0.625 2132 0.0127
EVS-10 0.6687 0.0630 0.9585 0.8460 1.0099  6.859 5 -1.309 2132 0.0047
EVS-11 0.6330 0.0950 0.9219 0.7854 1.0222 10.667 5 -0.437 2132 0.0070
EVS-12 0.7049 0.0604 0.9982 0.00756 1.0862 6.709 5 2136 2132 0.0048
*EVS-13 0.5077 0.0845 0.7932 0.7082 0.8850 8.174 5 2215 2132 0.0047
EVS-14 0.6643 0.0749 0.9548 0.8682 1.0795 8.515 5 -1.120 2132 0.0057
EVS-15 0.6280 0.0578 0.9158 0.85698 1.0160 6.664 5 -0.412 2132 0.0045
EVS-16 0.7088 0.02901 1.0012 0.9651 1.0472 3.225 5 -2640 2132 0.0033
EVS-17 0.4637 0.2829 0.7423 0.4327 1.0632 40.770 5 1103 2132 0.0419
EVS-18 0.6423 00537 0.9304 0.8488 0.9918 6.003 5 -0.764 2132 0.0042
EVS-19 0.6082 0.1629 0.8966 0.6057 1.0130 18.647 5 0.003 2,132 0.0148
EVS-20 0.6742 0.0838 0.9660 0.8738 1.0996 9.512 5 -1.264 2132 0.0085
EVS-21 07813 0.0871 1.0895 0.9246 1.1871  9.341 5 23,291 2132 0.0073
EVS-22 04637 0.1540 0.7475 0.5700 0.9160 21.036 5 1.882 2132 0.0134
EVS-23 0.8357 0.0353 1.1553 1.1065 1.2329 4,273 5 -6.024 2132 0.0039
EVS-24 0.5055 0.0822 0.7908 0.6718 0.8906 10.471 5 2,031 2132 0.0058
EVS-26 0.7286 0.0500 1.0245 0.9331 1.0829 6.418 5 2711 2132 0.0047
Auxiliary Tests Statistic Critical Skew Kurt
Kolmogorov D Test indicates normal distribution (p > 0.01) 0.66151 1.035 -0.2163 1.3:1086
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Bivalve Larval Survival and Development Test-Proportion Normal

Start Date:  30/10/96 18.00  Test ID: EVS3219 Sample ID: VARIOUS
End Date: 01/11/66 20:00  Lab ID: BCEVS-EVS Environment C Sample Type: MARINE SED
Sample Date: Protocol: PSEP 95 Test Species: ME-Mytilus edulis
Comments:  Hart & Crowser, 9/231-08.3, 9600833; Bivalve Larvae

Conc- 1 2 3 4 5

EVS-256 0.9256 0.8836 0.9343 0.9186 0.9189
EVS-1 0.8982 09197 0.8867 0.9032 0.8949
EVS-2 0.8727 0.8543 0.8504 0.8506 0.8831
EVS-3 09212 0.8933 0.8913 0.8939 0.9186
EVS-4 09024 0.8040 0.8858 0.9052 0.8933
EVS-5 04529 04742 0.8726 056357 0.7333
EVS-6 09350 09455 0.9516 0.9554 0.9144
EVS-7 0.6890 0.7071 0.7571 06632 0.7447
EVS-8 0.8693 0.8950 09286 0.9313 0.8971
EVS-9 06364 0.7195 0.9028 0.8866 0.7022
EVS-10 0.6054 0.6290 0.7480 06860 0.4608
EVS-11 07358 06640 0.7101 0.6044 0.6089
EVS-12 0.8646 08701 0.8876 0.6576 0.1770
EVS-13 0.7556 0.7887 08119 0.7584 0.7922
EVS-14 09152 0.9087 0.8540 0.8066 0.9153
EVS-15 09087 0.9128 09227 0.9330 0.9056
EVS-16 0.0091 0.9146 09176 0.9087 0.9341
EVS-17 06615 07344 0.7176 0.8345 0.7600
EVS-18 0.8125 0.8000 0.0333 0.8975 0.8672
EVS-19 0.5678 0.7490 0.7713 0.7000 0.7061
EVS-20 09339 0.9343 09399 0.9252 0.9356
EVS-21 0.9440 0.9472 08456 0.9489 0.9214
EVS-22 0.6210 0.8734 05943 0.8012 0.7059
EVS-23 0.8803 0.8833 0.8660 0.9198 0.8923
EVS-24 0.8384 08200 0.8511 0.8081 0.7097
EVS-26 0.7739 0.8310 0.8446 0.8809 0.8059 '
2 Transform: Arcsin Square Root 1-Talled
Cone- Mean SD Mean Min Max CV% t-Stat Critical MSD
EVS-25 09162 0.0193 1.2785 1.2228 1.3117 2.624
EVS-1 0.8006 0.0123 12504 1.2275 1.2834 1.670
*EVS-2 0.8622 0.0149 1.1909 1.1736 1.2218 1.835
EVS-3 0.8037 0.0149 1,2559 1.2348 1.2863 2.040
EVS-4 0.8082 0.0083 1.2462 1.2261 1.2578  1.093
*EVS-5 06137 0.1821 0.9106 0.7383 . 1.2057 22.061
EVS-6 0.8404 0.0164 13258 1.2739 1.3580 2.533
*EVS-7 07122 0.0389 1.0053 0.9516 1.0555 4,279
EVS-8 09042 0.0259 1.2583 1.2008 1.3066 3.510
*EVS-9 0.7695 0.1188 1.0822 0.9235 1.25637 13.733
*EVS-10 0.6258 0.1075 0.9149 0.7461 1.0449 12177
*EVS-11 0.6647 0.0589 0.9543 0.8906 1.0310 6.575
EVS-12 0.6914 0.3026 1.0010 0.4342 1.2289 33.653
*EVS-13 07814 0.0240 1.0847 1.0536 1.1222 2,678
EVS-14 0.8800 0.0484 1.2218 1.1156 1.2754 5.884
EVS-15 09166 0.0112 1.2783 1.2585 1.3000 1.618
EVS-16 09168 0.0103 1.2787 1.2639 1.3111  1.510
*EVS-17 0.7416 0.0633 1.0401 0.9409 1.1619 7.126
EVS-18 0.8621 0.0563 1.1965 1.1071 1.3096 7.060
*EVS-19 0.6988 0.0790 0.9921 0.8534 1.0722 8.521
EVS-20 0.9338 0.0053 1.3107 1.2038 1.3231 0.811
EVS-21 0.9414 0.0113 1.3271 1.2867 1.3427 1.730
*EVS-22  0.7192 0.1182 1.0202 0.8803 1.2070 13.462
EVS-23 0.8903 0.0198 1.2343 1.1960 1.2836 2.625
*EVS-24 0.8052 0.0558 1.1164 1.0018 1.1746 6.054 4.804 2132 0.0024
*EVS-26 0.8272 0.0403 1.1442 10752 1.2184 4.709 4,732 2132 0.0017
Auxiliary Tests Statistic Critical Skew  Kurt
Kolmogorov D Test indicates non-normal distribution (p <= 0.01) 1.785618 1.035 -1.5292 13.1472
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1.686 2132 0.0007
4892 2132 0.0007
1196 2132 0.0008
1.995 2132 0.0006
4.040 2132 0.0177
-2.227 2132 0.0010
11.189 2132 0.0013
0.812 2132 0.0013
2,881 2132 0.0089
6.987 2132 0.0058
10.188 2132 0.0022
1.833 2132 0.0489
9.765 2132 0.0008
1.699 2132 0.0027
0.009 2132 0.0007
-0.013 2132 0.0008
6.562 2132 0.0028
2,017 2132 0.0035
7.040 2132 0.0035
-2.048 2,132 0.0005
-2674 2132 0.0007
4085 2132 0.0085
2118 2132 0.0009
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Bivalve Larval Survival and Development Test-Proportion Allve/Normal

Start Date: 30/10/96 1800 Test ID: EVS3219 Sample ID: VARIOUS
End Date: 01/11/96 20:00  Lab ID: BCEVS-EVS Environment C Sample Type: MARINE SED
Sample Date: Protocol: PSEP 95 Test Species: ME-Mytilus edulis
Comments:  Hart & Crowser, 9/231-06.3, 9600833; Bivalve Larvae
Conc- 1 2 3 4 5
EVS-25 0.6154 0.4588 0.5082 0.6511 0.5604
EVS-1 0.5577 0.6291 06236 05385 0.6786
EVS-2 0.5276 0.4670 0.6401 06099 0.6016
EVS-3 04176 0.5522 05632 04396 0.6511
EVS4 0.6009 06209 0.6181 0.5769 0.7363
EVS-5 0.1630 0.2775 0.6016 0.2473 0.5440
EVS-6 0.6319 0.8104 0.8626 0.7060 0.5577
EVS-7 0.3104 . 0.4643 0.4368 0.3462 0.3848
EVS-8 0.6768 0.5852 0.6786 (06703 0.5989
EVS-9 0.3654 0.3407 0.7143 0.7088 0.4341
EVS-10 0.4341 0.4286 0.5055 0.4863 0.2582
EVS-11 0.5357 0.4560 0.4038 0.3022 0.4148
EVS-12 0.8841 0.6071 0.6291 0.4643 0,1009
EVS-13 0.3736 0.4203 0.4863 0.3700 0.3352
EVS-14 07115 0.6291 05302 04698 0.5934
EVS-15 0.6566 0.5467 05577 0.6357 0.5797
EVS-16 0.6593 0.6181 0.6429 0.6281 0.7005
EVS-17 01181 0.1291 05165 0.6374 0.3654
EVS-18 05000 0.4505 0.6538 0.6016 0.5742
EVS-19 0.1841 0.4918 0.5467 0.4423 0.5082
EVS-20 0.5624 0.7418 0.6016 05440 0.6786
EVS-21 0.6016 0.7885 0.7637 0.81569 0.7088
EVS-22 03738 05495 0.1731 03764 0.2308
EVS-23 0.7473 0.7363 0.6923 0.8187 0.7280
EVS-24 0.5055 0.4533 0.3297 0.3819 0.3626
EVS-26  0.6016  0.6484 0.5824 0.5687 0.6044 . _
Transform: Arcsin Square Root 1-Tailed
Conc- Mean SD Mean Min Max CV% N t-Stat Critical MSD
EVS-25 0.5588 0.0779 0.8449 07441 0.9389  9.330 5
EvsS-1 0.6055 0.0570 0.8923 0.8239 0.9680 6.560 5 -1.079 2132 0.0041
EVS-2 05692 0.0706 0.8553 0.7624 0.9274 8.331 5 -0.219 2132 0.0048
EVS-3 0.5247 0.0961 0.8106 0.7026 0.9389 11.873 5 0.614 2132 0.00687
EVS4 06324 00606 09205 0.8626 1.0316 7.015 5 -1.659 2132 0.0044
EVS-5 0.3667 0.1939 0.6416 0.4156 0.8878 32.053 5 2064 2132 0.0207
EVS-6 07137 0.1251 1.0143 0.8432 1.1911 14.044 5 -2.326 2132 0.0113
*EVS-7 0.3885 0.0632 0.6721 05910 0.7497 9.687 5 3.779 2132 0.0045
EVS-8 0.6418 0.0457 0.9206 0.8710 0.8680 5113 5 -2.058 2132 0.0038
EVS-9 0.5126 0.1848 0.7998 0.6232. 1.0069 23.692 5 0.491 2132 0.0180
*EVS-10 0.4225 0.0976 0.7057 0.5331 0.7009 14.461 5 2413 2132 0.0071
*EVS-11 0.4225 0.0849 07086 0.5820 0.8211 12300 5 2636 2132 0.0059
EVS-12 0.4989 0.2321 0.7742 0.3379 0.9739 33.258 5 0.587 2132 10,0309
*EVS-13 0.3973 0.0582 0.6814 0.6174 0.7717 8.710 5 3.706 2132 0.0042
EVS-14 0.5868 0.0026 0.8740 0.7552 1.0038 10.881 5 -0.527 2132 0.0065
EVS-15 0.5753 0.0483 0.8613 0.8211 0.8447 5734 6 -0,395 2132 0.0037
EVS-16 0.6500 0.0322 0.9381 0.9047 0.9918 3.630 5 2426 2132 0.0031
EVS-17 0.3533 0.2308 0.6188 0.3509 0.0246 41.426 ] 1.885 2132 0.0307
EVS-18 0.5560 0.0810 0.8421 0.7359 0.8418 9.726 5 0.054 2132 0.0055
EVS-19 0.4346 0.1450 0.7148 0.4434 0.8322 21.863 5 1.662 2132 0.0131
EVS-20 0.6297 0.0796 0.9182 0.8294 1.0377 9.125 5 -1.425 2,132 0.0056
EVS-21 0.7357 0.0847 1.0344 0.8878 1.1274 9.111 5 -3.449 2132 0.0064
*EVS-22 0.3407 0.1467 06166 .0.4201 0.8349 25614 5 2891 2132 0.0133
EVS-23 0.7445 0.0463 1.0423 0.9828 1.1309 5238 5 4603 2132 0.0039
*EVS-24 0.4066 0.0715 0.6907 0.6116 0.7909 10.534 5 3214 2,132 0.0049
EVS-26 0.6011 0.0302 0.8874 0.8543 0.9360  3.491 5 -1.121 2,132 0.0031
Auxiliary Tests Statistic Critical Skew _ Kurt
Kolmogorov D Test indicates normal distribution (p > 0.01) 0.87846 1.035 -0.4502 1.84772
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Ammonla Measurements - October 31, 1996 (&LV{I)W

Client: Hart Crowser Test Type: 48-h Bivalve Larvae
Project No.: §/231-08.3 Test Species: Mytius edulis
Work Order No: 9600633 Date Infiated: 30-Oct-96
Date Terminaled: 1-Nov-96
Standard Absorbance Sample 1D Absorbance Dilution Ammonla
Concenirations of standards of samplas  factor concentrations
(Mg/L NH3) evlu (mg/L NH3)
0.1 0.03
0.2 0.12 EVS-1 0.31 1.00 04
03 0.25 EVS-2 0.43 1.00 05
05 0.43 EVS-3 0.05 1.00 0.1
1.0 0.88 EVS4 0.51 1.00 086
EVS-5 0.47 1.00 06
EVS-8 0.31 1.00 04
EVS-7 0.24 1.00 03
EVS-8 0.46 1.00 06
EVsS-9 0.30 1.00 04
EVS-10 0.08 1.00 0.1
EVS-11 0.34 1.00 04
EVS-12 0.48 1.00 08
EVS-13 0.08 1.00 0.1
EVS-14 0.32 1.00 0.4
EVS-156 0.39 1.00 05
EVS-16 0.67 1.00 0.8
EVS-17 0.43 1.00 05
EVS-18 0.28 1.00 0.4
EVS-19 0.44 1.00 05
EVS-20 0.28 1.00 04
EVS-21 0.27 1.00 03
EVS-22 033 1.00 0.4
EVS-23 0.00 1.00 <0.1
EVS-24 0.49 1.00 0.6
EVS-25 0.70 1.00 0.8
EVS-26 0.18 1.00 0.2
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vZ: 17 PH PSI 11/22/9¢b rage 3 oH

RESULTS OF ANALYSIS - Water Flle Nu. G6891

gulpl'xidt.ev\rJ Eg -ﬁ

EVS-1 Day 0 : «<0.04
1996 Ocl 30

FVS-2. Day 0 <0.04
1996 Oct 20

EVS-3 Day 0 <0.04
1006 Oct 30

LEV3-4 Day 0 <0.02
1986 Oct 30

EVS 5 Day O 0.01
19956 Oct 30 '

EV3-6 Day 0 <0.04
1996 Oct 30

EVS 7 Day O <0.01
1996 Oct 30

FVS-8 Day 0 0.05
1996 Oct 30

EVS-9 Day 0 <0.02
1006 Oct 30

EVS-10 Day 0 «<0.04
19964 Qnt. 30

EVS-11 Day 0 <0.02
1006 Oct 30

LV3-12 Day 0 <0.02
1996 Oct 30

EVS 13 Day 0 <0.01
1996 Oct 30

EVS-14 Day O <0.02
1996 Oct 30

EVS-15 Day O : <0.04
1096 Oct 30

FVS-16 Day 0 <N.04
1996 Oct 30

EVS-17 Day 0 0.00
1696 Oct 30

EVS-18 Day 0 «<0.04
19964 Qat. 30

EVS-19 Day 0 0.05
1996 Oct 30

EVS-20 Day O «<0.04

1996 Oct 30

Recultc are exprecced ac milligramo per litre.
< =:Lass:than:the detection:imirindicated.
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Appendix 1 - QUALITY CONTROL - Replicates File No. G6891

Water EVS-21 EVS9-21
Day O Day O

956 1030 GC

T p— phide S <0.09 <0.09

Results are expressed as mllllg,lama pa litre,
=:Legy:thanithe detection:limit icated.




ASE

RESULTS OF ANALYSIS - Water File No. G6890
Sulphide
S
EVS-21 48h <0.02
1996 Nov 1
EVS-22 48h <0.02
1996 Nov 1
EVS-23 48h- <0.02
1996 Nov 1
EVS-24 48h : <0.02
1996 Nov 1
EVS-25 48h <0.02
1996 Nov 1 ‘
EVS-26 48h <0.02
1996 Nov 1 '

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

Page 2
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Appendix 2 - METHODOLOGY. File No. G6890

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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Bivalve Larval Survival and Development Test-Proportion Normal

Start Date: ~ 30/10/86 18:00 Test ID: RTMEUS7 Sample ID: REF-Ref Toxicant
End Date: 01/11/86 20:00 LabID; BCEVS-EVS Environment C Sample Type: sDS-Sodium dodecyl sulfate
Sample Date: Protocol: PSEP 85 Test Species: ME-Mytilus edulis
Comments:  Hart Crowser, 9/231-06.3, 9600633; Bivalve Larvae

Conc-mg/L. 1 2 3 4 5

D-Control 0.8603 0.8933 0.8660 0.9198 0.8923
1 0.88580 0.7532 0.8836
1.8 0.8144 0.7765 0.8485
32 06195 0.6503 0.5755
56 0.1207 0.2816 0.1889
10 0.0588 0.0000 0.0000

Trimmed Spearman-Karber

Trim Level ECS50 85% CL
0.0% -
5.0%
10.0% 3.8826 3.73356 4.0377
20.0% 3.9241 3.7808 4.0729
Auto-5.4% 3.8443 3.6917  4.0033

Dose mg/L

Page 1 ToxCalc v6.0 Reviewed by:_@
wos1o
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Bivalve Larval Survival and Development Test-Proportion Normal

Start Date:  10/30/96 18:00  Test ID: RTMENH1 Sample ID: REF-Ref Toxicant
End Date: 11/1/96 20:00 Lab ID: BCEVS-EVS Environment C Sample Type: NH4CL-Ammonium chloride
Sample Date: Protocol: PSEP 95 Test Specles: ME-Mytilus edulis
Comments:  Hart Crowser, 9/231-06.3, 9600633; Bivalve Larvae

Conc- 1 2 3 4 5

D-Control 0.8803 0.8933 0.8660 0.9188 0.8923
125 0.8834 0.9143 0.9064
25 0.8025 0.8901 0.8894
5 08974 0.9299 0.9243
10 0.7584 0.6234 0.7193
20 0.2826 0.3108 0.2678
40 0.1587 0.0351 0.1383

Trimmed Spearman-Karber

Trim Level EC50 95% CL
0.0%
5.0%
10.0% 1.0
20.0% 15.578 14.822 16.373 09 1
Auto-13.0% 15.870 15.097 16.683 08 ]
0.7 -
8 0.6:
e 05+
%’ 0.4
x 034
0.2 4
0.4 4
0.0 4 —4
04 -
1 10 100

Dose

Page 1 ToxCalc v5.0 Reviewed by:ﬁ q
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Ammonia Measurements - November 3, 1998 (48-h)

Client: Hart Crowser Test Type: 48-h Bivalve Larvae
Project No.: 8/231-08.3 Test Specles: Mytius eduls
Work Order No: 9600633 Date Initlated: 30-Oct-96
' Date Terminaled: 1-Nov-86
Standard Absorbance Sample 1D Absorbance Dilution Ammonla
Concentrations of standards of samples  factor concentrations
(mg/L. NH3) (mg/L NH3)
Interstitial water
0.1 0.05 1.25mg/L 0.58 2.00 15
0.2 0.10 25 mglL 0.42 5.00 27
0.3 0.20 5 mg/lL 033 12.50 55
05 0.39 10mg/L 033 25.00 11.4
1.0 0.81 20 mg/L 0.31 50.00 21.0
40 mg/L 032 100,00 43.2
Calibration Curve Novamber 3/88
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08 /
07 ’e
P
08
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~
E 04 j
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TOXICITY PROFILE AND

ANALYSIS FOR 4-METHYL PHENOL
EVS ENVIRONMENT CONSULTANTS
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Whatcom Waterway RIES

ToxiciTY PROFILE AND
ANALYSIS FOR 4-METHYL PHENOL

DRAFT

Hart Crowser
1910 Fairview Avenue East
Seattle, WA 98102-3699
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EVS Environment Consultants, Inc.
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Seattle, WA 98119
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Table 2. Whatcom Waterway surface sediment data

SamMpPLE ID TOC (%) 4-METHYLPHENOL (:g/kg)
HC-SC-70 2.2 470
HC-SC-71 2.5 450
HC-8C-72 3.2 310
HC-SC-73 3.6 320
HC-SC-74 8.3 220
HC-SC-75 6.9 420
HC-SC-76 4.6 ‘ 490
HC-SC-77 3.2 400
HC-SC-78 3.5 440
HC-SC-79 4.2 1600°
HC-SC-80 3.5 290
HC-SC-81 4.2 460
HC-SC-82 4,2 340
HC-SC-83 3 110
HC-SC-84 2.7 1200°
HC-SC-85 3.1 190
HC-SS-01 2.8
HC-8S-02 3.4
HC-SS-03 2.8 1600
HC-SS-04 3.5
HC-88-05 2.1
HC-SS-06 2.9 1900
HC-SS-07 2.8
HC-SS-08 23 870°
HC-SS-09 2.4
HC-8S-10 2.4
HC-S8-11 2
HC-S8-12 2.2
HC-SS8-13 2.2
HC-SS-14 2.6
HC-SS-156 23
HC-SS-16 2
HC-8S-17 2.1
HC-S88-18 2.2
HC-S88-19 ) 2.6

2/231-06.2 4-Mathyl phenal Tech. Memo. DRAFT
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Table 2. continued

SAMPLE ID TOC (%) 4-METHYLPHENOL (ug/kg)

HC-S$8-20 3.4

HC-SS-21 3.7

HC-S88-22 2.7

HC-S8-23 3

HC-SS8-24 4

HC-88-25 4.1

HC-5S-26 3.9

HC-88-27 2.7

HC-SS-28 3.8

HC-S8-29 4.4 410

HC-SS-30 2.4 680°

HC-88-31 29

HC-88-32 3.9

HC-SS-33 3.5 200

HC-SS-34 3.8 870"

HC-58-35 3.5 340

HC-SS-36 1.8 320

HC-SS-37 3.5 630

HC-SS-38 3.6 95

HC-S8-39 2.9 55

HC-S8-40 6

HC-SS-41 1.5

HC-S858-42 2.4

HC-SS-43 1.4

HC-SS-44 2.7

HC-88-45 3.4 220

HC-S8-46 2.6 _

HC-SS-47 4 ' 210

HC-SS-48 0.82 42
NOTE: Station exceeded the Washington State sediment cleanup

criteria

® Station not evaluated using sediment toxicity tests.

®  Station failed Mytillus edulis toxicity test,

2/231-06.2 4-Methyl phenol Tech. Memo. . DRAFT
December 1996 6



Table 3. Interstitial water calculation for
4-Methylphenol using a K, of 300 and 500 (L/kg)

Ko Of 300 (L/kg) Ko of 500 (L/kg)
SAMPLE ID IW CONCENTRATION (ug/L) IW CONCENTRATION (ug/L)
HC-SC-?O‘ 71.2 42,7
HC-SC-71 60.0 36.0
HC-SC-72 323 19.4
HC-SC-73 - 29.6 17.8
HC-SC-74 8.8 5.3
HC-SC-75 20.3 12.2
HC-SC-76 35.5 21.3
HC-SC-77 41.7 25.0
HC-SC-78 41.9 25.1
HC-8C-79 127.0 76.2
HC-SC-80 27.6 16.6
HC-SC-81 36.5 21.9
HC-SC-82 27.0 16.2
HC-SC-83 12.2 7.3
HC-SC-84 1481 88.9
HC-SC-85 20.4 12.3
HC-85-03 190.5 114.3
HC-SS8-06 218.4 131.0
HC-5S-08 126.1 . 75.7
HC-SS-29 31.1 18.6
HC-SS-30 94.4 56.7
HC-S8-33 19.0 _ 11.4
HC-55-34 76.3 45.8
HC-88-35 324 19.4
HC-85-36 59.3 | 35.6
HC-SS8-37 60.0 36.0
HC-58-38 8.8 5.3
HC-SS8-39 6.3 3.8
HC-SS-45 216 | 12.9
HC-88-47 17.56 10.5
HC-SS-48 17.1 10.2
2/231-06.2 4-Mathyl phenol Tech. Memo. DRAFT
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