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2003 Cruise Ship Wastewater WET Testing

INTRODUCTION

The State of Alaska Department of Environmental Conservation (ADEC) is investigating
emissions and wastewater from commercial passenger vessels in Alaska. As part of this
investigation, wastewater samples of graywater (a combination of laundry, galley and
accommodation water) and blackwater (wastewater discharged from the sanitation
system), or mixed grey and black water were collected from six commercial cruise ships
which discharge into marine waters of Southcentral Alaska. These samples were
evaluated for acute and chronic toxicity using whole effluent toxicity tests with
representative marine organisms. The results of these tests are presented in this report.

METHODS
Sample Collection and Transport

Seven samples of effluent were collected from six commercial passenger vessels. Six of
the samples were collected between June 9 and 20, 2003, and the remaining sample
was collected on September 12, 2003. Graywater and black water samples were
collected from the Spirit of Columbia and mixed effluent samples were collected from the
Spirit of Oceanus, Sun Princess, Norwegian Wind, Ryndam and Carnival Spirit. Detailed
sample information including water quality parameters measured upon receipt of the
samples is provided in Table 1.

Samples were collected in 20-L polyethylene collapsible cubitainers. Once collected,
samples were placed in an ice bath and cooled to 2 to 4°C. Samples were then packed
in coolers containing icepacks, which were sealed and delivered to the Juneau Airport
for transport to the laboratory. All samples were shipped by air express (Alaska Airlines
“Goldstreak”) and collected by AMEC personnel from the Seattle Tacoma International
Airport. Appropriate chain-of-custody procedures were employed during collection and
transport. Chain-of-custody documentation is provided in Appendix D.

Sample Receipt

Upon arrival at AMEC, the coolers were opened, samples were inspected and the
contents compared with the chain-of-custody forms. Receipt temperature was measured
in a temperature blank contained in each cooler and recorded on the chain-of-custody
form. Standard water quality parameters were measured in a subsample collected from
each effluent sample and recorded in a bound logbook. Receipt temperatures and initial

AMEC Northwest Bioassay Laboratory 1



2003 Cruise Ship Wastewater WET Testing

water quality measurements are provided in Table 1. Samples were held in a 4°C cold
room until used for testing.

Table 1. Sample Receipt Information

Spirit of Spirit of Spirit of Sun Norwegian Ryndam Carnival
Columbia  Columbia  Oceanus Princess Wind Spirit
Black Gray Mixed Mixed Mixed Mixed Mixed
Sample Type water water effluent effluent effluent effluent effluent

Collection Date 06/09/03 06/09/03 06/12/03 06/16/03 06/18/03 06/20/03 09/12/03
Collection Time 09:35 11:15 09:15 13:15 09:30 12:10 14:15

Receipt Date 06/10/03 06/10/03 06/13/03 06/17/03 06/19/03 06/21/03 09/13/03

Receipt Time 08:45 09:00 09:00 17:00* 11:30 * 08:15 10:00
Receipt Temp. 1.0 2.1 1.6 0?2 4.1 2.0 2.0
(°C)
Dissolved
Oxygen (mg/L) 12.4 2.4 0.7 5.6 10.6 6.4 11.1
pH 8.04 6.47 7.05 7.40 6.41 7.57 6.88
Conductivity 25400 140 1281 2010 747 495 98
(uS/cm)
Salinity (ppt) 22.1 - 1.0 14 0.4 - -
Hardness > 400 120 112 148 64 32 32
(mg/L CaCOs)
Alkalinity
(ML CaCOs) 80 20 256 496 44 320 20
Chlorine (mg/L) <0.03 0.17 <0.03 <0.03 0.05 <0.03 0.03
Ammonia
(mag/L) 0.1 4.4 64.2 142.8 35.8 9.5 3.8

! Samples received 2 - 4 h after the targeted 24-h shipping time had elapsed; however, toxicity tests

were initiated within the 36-h holding time recommended by USEPA.

A small amount of ice was observed in this sample upon receipt. Additional details are provided in the
QA/QC section.

AMEC Northwest Bioassay Laboratory 2



2003 Cruise Ship Wastewater WET Testing

Test Organisms

Mysids (Mysidopsis bahia) and larval topsmelt (Atherinops affinis) were obtained from
Aquatic Biosystems (Fort Collins, Colorado). Bivalve tests used blue mussels, Mytilus
galloprovincialis, which were obtained from Carlsbad Aquafarms (Carlsbad, California),
or Pacific oysters (Crassostrea gigas), which were obtained from M-REP (Carlsbad,
California). Purple sea urchins (Strongylocentrotus purpuratus), were collected by
AMEC personnel off the Mission Bay Jetty in San Diego, California, for use in the
echinoderm tests. The organisms were transported to AMEC in insulated coolers and
shipped by overnight delivery service. Upon arrival at AMEC, organism receipt
information, including physical parameters and observations of organism health, was
recorded. Mysids and topsmelt were acclimated to test conditions and held until test
initiation and bivalves and echinoderms were spawned on the day of receipt or held
overnight in a room maintained at 12°C and used the next day.

Sample Preparation and Handling

The salinity of each sample was adjusted to 30+2 parts per thousand (ppt) prior to
preparing dilutions. The salinity of samples in the acute toxicity tests was adjusted by
addition of artificial seasalts (40 Fathoms Crystal Sea Marinemix) and mixing the sample
on a stir plate for a minimum of 1 hour (h). Hypersaline brine was used to adjust the
salinity of samples for the bivalve and echinoderm tests. Hypersaline brine was made by
freezing natural seawater to obtain concentrated brine with a final salinity of 60 to 100

ppt.

Test Procedures

Acute toxicity tests were conducted using mysids (M. bahia) and topsmelt (A. affinis)
according to procedures presented by USEPA (1993) and summarized in Tables 2 and
3, respectively. The mysid test involved an exposure of 3- to 5-day old organisms for 48
h and the topsmelt test involved an exposure of 9- to 14-day old larvae for 96 h. An 80
percent solution renewal was conducted at the mid-point of the tests and test organisms
were fed during the exposure by addition of brine shrimp nauplii to the test chambers
approximately two hours prior to solution renewal. Water quality parameters
(temperature, dissolved oxygen, pH, and salinity) and survival were monitored and
recorded daily.

AMEC Northwest Bioassay Laboratory 3
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Table 2. Mysidopsis bahia 48-hour Acute Toxicity Test Procedure

Test Organism:

Test Organism Source:
Test Organism Age:
Test Duration:
Feeding:

Test Chamber:

Test Solution Volume:

Dilution Water:

Test Temperature:

Salinity:

Test Concentrations (% sample):
Number of Organisms/Chamber:
Number of Replicates/Concentration:
Illumination:

Aeration:

Test Protocol:
Test Acceptability:
Reference Toxicant:

Mysidopsis bahia

Aquatic Biosystems; Fort Collins, Colorado
3-5 days post hatch

48 hours with solution renewal at 24 hours

Artemia nauplii during holding time and 2 hours prior to solution
renewal

1-L polypropylene beaker

500 mL

40 Fathoms Atrtificial seawater
25+1°C

30 + 2 ppt

50, 25, 12.5, 6.25, 3.12, 1.55, control
5

4

16 hours light/ 8 hours dark

Spirit of Oceanus, Spirit of Columbia (graywater), Ryndam and
Sun Princess samples required aeration prior to exposure.
Spirit of Oceanus and Spirit of Columbia (graywater) samples
required aeration during exposure

EPA/600/4-90/027F
> 90% control survival
Copper chloride

Table 3. Atherinops affinis 96-hour Acute Toxicity Test Procedure

Test Organism:

Test Organism Source:
Test Organism Age:
Test Duration:
Feeding:

Test Chamber:

Test Solution Volume:

Dilution Water:

Test Temperature:

Salinity:

Test Concentrations (% sample):
Number of Organisms/Chamber:
Number of Replicates/Concentration:
lllumination:

Aeration:

Test Protocol:
Test Acceptability:
Reference Toxicant:

Atherinops affinis

Aquatic Biosystems (Fort Collins, Colorado)
7-14 days post hatch

96 hours with solution renewal at 48 hours

Artemia nauplii during holding and 2 hours prior to solution
renewal

1-L polypropylene beaker

500 mL

40 Fathoms Artificial seawater
20+1°C

30 + 2 ppt

50, 25, 12.5, 6.25, 3.12, 1.55, control
5

4

16 hours light/ 8 hours dark

Spirit of Oceanus, Spirit of Columbia (graywater), Ryndam and
Sun Princess samples required aeration prior to exposure.
Spirit of Oceanus and Spirit of Columbia (graywater) samples
required aeration during exposure

EPA/600/4-90/027F
> 90% control survival
Copper chloride

AMEC Northwest Bioassay Laboratory
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Chronic toxicity tests using bivalve larvae and echinoderm gametes were conducted
according to USEPA (1995) and these procedures are summarized in Tables 4 and 5,
respectively. The bivalve larval development tests involved a 48-h exposure of blue
mussel or oyster larvae that were less than 4 hours post-fertilization at test initiation.
The larvae were preserved at test termination and evaluated microscopically for survival
and normal development. The percentage of larvae that survived and the percentage of
surviving embryos that developed normally were calculated. Water quality parameters
were monitored daily in surrogate test chambers. The echinoderm fertilization test
involved exposure of sperm cells to the test solutions for 20 minutes, at which point eggs
were added and the solutions left for an additional 20 minutes for fertilization to occur.
The embryos were then preserved and examined microscopically to assess the

percentage of eggs that were successfully fertilized. Water quality parameters were

measured at test initiation.

Table 4. Bivalve Larval Development Test Procedure

Test Organism:

Test Organism Source:
Test Organism Age:
Test Duration:

Test Chamber:

Test Solution Volume:
Test Temperature:
Dilution Water:

Salinity:
Source of Salinity:

Test Concentrations (% sample):

Number of Organisms/Chamber:
Number of Replicates/Concentration:
lllumination:

Aeration:

Test Protocol:
Test Acceptability:
Reference Toxicant:

Mytilus galloprovincialis, Crassostrea gigas

Carlsbad Aquafarms (Carlsbad, CA) ; M-REP (Carlsbad, CA)
<4 hours post-fertilization

48 hours

30-mL glass vials

10 mL

15+1°C

Seawater collected off Dash Point, Washington and filtered
through a 0.5-um screen

30 + 2 ppt

Hypersaline brine made by freezing dilution water to a salinity
of 60-100 ppt

50, 25, 12.5, 6.25, 3.12, 1.56, plus laboratory and brine
controls

150-300

5

16 hours light/ 8 hours dark

Spirit of Oceanus, Spirit of Columbia (graywater), Ryndam and
Sun Princess samples required aeration prior to exposure.
EPA/600/R-95/136

> 70% normal development in control

Copper chloride

AMEC Northwest Bioassay Laboratory
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Table 5. Echinoderm Fertilization Test Procedure

Test Organism:

Test Organism Source:
Test Organism Age:
Test Duration:

Test Chamber:

Test Solution Volume:
Test Temperature:
Dilution Water:

Salinity:
Source of Salinity:

Test Concentrations (% sample):

Number of organisms/chamber:
Sperm:Egg Ratio:

Number of Replicates/Concentration:

Aeration:

Test Protocol:
Test Acceptability:
Reference Toxicant:

Strongylocentrotus purpuratus

Mission Bay Jetty, San Diego, California

<4 hours post gamete collection

40 minute total (20 min. sperm exposure; 20 min. fertilization)
30-mL glass vials

10 mL

12+1°C

Seawater collected off Dash Point, Washington and filtered
through a 0.5-pm screen

30 ppt

Hypersaline brine made by freezing dilution water to a salinity
of 60-80 ppt

50, 25, 12.5, 6.25, 3.12, 1.56, plus laboratory and brine
controls

1500-2000 eggs
200:1
5

Spirit of Oceanus, Spirit of Columbia (graywater), Ryndam and
Sun Princess samples required aeration prior to exposure

EPA/600/R-95/136
> 70% control fertilization
Copper chloride

Reference toxicant tests were conducted in conjunction with this study to assess the

health and sensitivity of the test organisms. Bivalve and echinoderm reference toxicant

tests were conducted concurrently with each sample. Mysid and topsmelt acute

reference toxicant tests were conducted within one week of tests with the samples.

AMEC Northwest Bioassay Laboratory
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RESULTS

Results of toxicity tests with samples collected from the commercial cruise ships are
summarized in Tables 6 through 9. Summaries of data are also provided in Appendix A.
Raw data from the tests and printouts of statistical analyses are provided in Appendix B.

Table 6. Acute Toxicity Test Results Using Mysidopsis bahia. Data are presented
as percent effluent with 95% confidence limits, where applicable.

Spirit of Spirit of

h . Spirit of Sun Norwegian Carnival
Columbia Columbia Oceanus Princess Wind Ryndam Spirit
blackwater  graywater
16.3 26.7
LC50 > 50 21.0 > 50 > 50 >50
(13.5-19.4)  (20.5-33.9)

NOEC 50 12.5 25 12.5 50 50 50
LOEC >50 25 50 25 > 50 > 50 > 50

Table 7. Acute Toxicity Test Results Using Atherinops affinis. Data are presented
as percent effluent with 95% confidence limits, where applicable.

Spirit of Spirit of

h . Spirit of Sun Norwegian Carnival
Columbia Columbia Oceanus Princess Wind Ryndam Spirit
blackwater  graywater
24.0 14.2 255
LC50 > 50 11.0 > 50 >50
(19.2-29.9)  (9.8-18.6) (16.5-34.2)

NOEC 50 25 12,5 12.5 125 50 50
LOEC > 50 50 25 25 25 >50 > 50

AMEC Northwest Bioassay Laboratory 7
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Table 8. Toxicity Test Results for the Bivalve Larval Development Test. Data are
presented as percent effluent with 95% confidence limits, where applicable. Data

presented for the Sun Princess are for an echinoderm larval development test.

Spirit of Spirit of L . .
h . Spirit of Sun Norwegian Carnival
Columbia Columbia Oceanus Princess Wind Ryndam Spirit
blackwater  graywater
Species Mussel Mussel Oyster Sea urchin Oyster Oyster Mussel
Normality
8.7 1.8 12.4 21 31.7
EC50 > 50 <1.56
(8.6-8.8) (1.8-1.9)  (12.1-12.7) (18.4-23.2) (31.1-32.3)
NOEC 50 6.25 <1.56 1.56 6.25 12.5 25
LOEC > 50 12.5 1.56 3.12 12.5 25 50
Survival
28.7
EC50 > 50 >50 > 50 > 50 > 50 > 50
(NC)
NOEC 50 25 12,5 50 50 50 50
LOEC >50 50 25 > 50 > 50 >50 > 50
NC Not calculable
Table 9. Toxicity Test Results for the Echinoderm Fertilization Test. Data are
presented as percent effluent with 95% confidence limits, where applicable.
Spirit of Spirit of Spirit of Sun Norwegian . Carnival
Columbia Columbia Oceanus Princess Wind Yy Spirit
blackwater  greywater
5.0 40.0
EC50 > 50 15 <1.56 >50 NT
(NC) (38.7-41.4)
NOEC 25 <15 <1.56 <1.56 25 50 NT
LOEC 50 15 1.56 1.56 50 > 50 NT
NC Not calculable
NT Not tested
AMEC Northwest Bioassay Laboratory 8
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QUALITY ASSURANCE

All test containers were received in good condition in sealed coolers with appropriate
chain-of-custody documentation consistent with the identification on the sample
containers themselves. Samples were received within 24 h of collection, with the
exception of the samples from the Sun Princess and Norwegian Wind, which were
received approximately 28 and 26 h after collection, respectively. The temperature of
the samples upon receipt ranged from 0 to 4.1°C, which is within the range of 0 to 6°C
recommended by the USEPA (1994, 1995). A small amount of ice was observed in the
sample from the Sun Princess, which was received with a temperature of 0°C. Tests
were conducted with this sample following discussions with ADEC and technical
advisors from Shannon and Wilson.

All toxicity tests were initiated within the recommended holding time of 36 h. There were
no deviations from testing protocols and all water quality parameters remained within
ranges specified in the corresponding protocols.

The bivalves obtained for the test with the Sun Princess sample did not spawn.
Consequently, the bivalve larval development test with this species was replaced with an
echinoderm larval development test using S. purpuratus gametes. Although this is not a
bivalve, the larval development test with this species would be expected to exhibit a
similar degree of toxicity to the bivalve larvae. For example, the mean and standard
deviation of reference toxicant tests conducted by this laboratory for larval development
tests with M. galloprovincialis and S. purpuratus are 13.4 + 2.2 and 29.2 + 15.3 ug/L
copper, respectively.

The S. purpuratus and Dendraster excentricus (an alternative echinoderm species used
in toxicity evaluations) that were received for the echinoderm fertilization tests with the
sample from the Carnival Spirit would not spawn. Consequently, there are no data for
this toxicity test for the Carnival Spirit sample.

Results for reference toxicant tests conducted as part of this testing program were within
acceptable ranges of test performance (mean + two standard deviations for historical
tests conducted in this laboratory). Data from these tests are provided in Appendix C.

AMEC Northwest Bioassay Laboratory 9
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Appendix Table A-1. Acute Toxicity Tests

Spirit of Columbia Blackwater

June 2003
Mysidopsis bahia Atherinops affinis
Survival Survival
Concentration Mean % LCsg Mean % LCsg
% Replicate | # Survivors % Survival Survival (% effluent) | # Survivors % Survival Survival (% effluent)
1 5 100 4 80
100
2 5 100 5 100
Control 3 5 100 >50 5 100 90 >50

4 5 100 4 80
1 5 100 5 100

15 2 5 100 100 4 80 90
' 3 5 100 4 80
4 5 100 5 100
1 5 100 95 5 100
2 5 100 4 80

3.125 3 5 100 4 80 85
4 4 80 4 80
1 5 100 5 100

6.25 2 5 100 100 5 100 85
' 3 5 100 5 100
4 5 100 2 40
1 5 100 5 100

125 2 5 100 100 5 100 95
' 3 5 100 5 100
4 5 100 4 80
1 5 100 95 2 40

o5 2 4 80 3 60 60
3 5 100 4 80
4 5 100 3 60
1 5 100 4 80

50 2 5 100 100 4 80 80
3 5 100 4 80
4 5 100 4 80




Appendix Table A-2. Chronic Toxicity Tests
Spirit of Columbia Blackwater

June 2003
Bivalve Echinoderm
Larval Development Sperm Cell Fertilization
Concentration Mean ECso Mean ECsq
% Replicate % Normal % Normal (% effluent) | % Fertilized % Fertilized (% effluent)
1 99 85
2 95 87
Control 3 98 97 >50 81 82 >50

4 95 77
5 97 80
1 99 82
2 92 79

Brine Control 3 97 97 80 81
4 98 78
5 97 86
1 96 85
2 96 75

15 3 97 96 75 81
4 93 80
5 99 88
1 100 83
2 96 83

3.125 3 97 98 90 82
4 98 76
5 97 78
1 96 73
2 98 81

6.25 3 96 97 82 79
4 98 80
5 97 80
1 92 84
2 97 84

12.5 3 97 95 84 84
4 96 84
5 94 82
1 98 76
2 95 73

25 3 96 97 83 79
4 98 80
5 99 82
1 96 66
2 98 78

50 3 96 97 68 71
4 96 73
5 98 68




Appendix Table A-3. Acute Toxicity Tests
Spirit of Columbia Graywater
June 2003

Mysidopsis bahia

Atherinops affinis

Survival Survival
Concentration Mean % LCsg Mean % LCsg
% Replicate | # Survivors % Survival Survival (% effluent) | # Survivors % Survival Survival (% effluent)
1 4 80 95 5 100
2 5 100 5 100
Control 3 5 100 39.2 4 80 90 274
4 5 100 4 80
1 5 100 4 80
15 2 5 100 100 5 100 80
' 3 5 100 4 80
4 5 100 3 60
1 5 100 4 80
100
3.125 2 5 100 5 100 75
3 5 100 4 80
4 5 100 2 40
1 3 60 85 5 100
2 5 100 5 100
6.25 3 5 100 4 80 90
4 4 80 4 80
1 5 100 80 4 80
2 4 80 4 80
125 3 3 60 3 60 80
4 4 80 5 100
1 4 80 5 2 40
2 4 80 4 80
25 3 3 60 3 60 45
4 4 80 3 60
1 3 60 0 0 0
2 1 20 0 0
50 3 0 0 0 0 0
4 3 60 0 0




Appendix Table A-4. Chronic Toxicity Tests
Spirit of Columbia Graywater

June 2003
Bivalve Echinoderm
Larval Development Sperm Cell Fertilization
Concentration Mean ECso Mean ECsq
% Replicate % Normal % Normal (% effluent) | % Fertilized % Fertilized (% effluent)
1 95 80
2 97 78
Control 3 95 96 8.7 78 78 <1.5

4 98 75
5 94 79
1 95 74
2 96 86

Brine Control 3 98 95 78 78
4 91 71
5 93 81
1 92 0
2 94 0

15 3 98 94 0 0
4 93 0
5 92 0
1 92 0
2 97 0

3.125 3 90 93 0 0
4 95 0
5 90 0
1 95 0
2 98 0

6.25 3 89 93 0 0
4 95 0
5 90 0
1 0 0
2 0 0

12.5 3 0 0 0 0
4 0 0
5 0 0
1 0 0
2 0 0

25 3 0 0 0 0
4 0 0
5 0 0
1 0 0
2 0 0

50 3 0 0 0 0
4 0 0
5 0 0




Appendix Table A-5. Acute Toxicity Tests
Spirit of Oceanus - Combined

June 2003
Mysidopsis bahia Atherinops affinis
Survival Survival
Concentration Mean % LCsg Mean % LCsg
% Replicate | # Survivors % Survival Survival (% effluent) | # Survivors % Survival Survival (% effluent)
1 4 80 95 3 60
2 5 100 5 100
Control 3 5 100 26.7 5 100 90 14.2
4 5 100 5 100
1 5 100 5 100
15 2 5 100 100 4 80 95
' 3 5 100 5 100
4 5 100 5 100
1 5 100 95 5 100
2 4 80 5 100
3.125 3 5 100 5 100 95
4 5 100 4 80
1 5 100 3 60
6.25 2 5 100 100 4 80 70
' 3 5 100 3 60
4 5 100 4 80
1 5 100 80 5 100
2 1 20 2 40
12.5 3 5 100 3 60 65
4 5 100 3 60
1 5 100 70 1 20
o5 2 5 100 1 20 20
3 3 60 1 20
4 1 20 1 20
1 0 0 5 0 0
2 1 20 0 0
50 3 0 0 0 0 0
4 0 0 0 0




Appendix Table A-6. Chronic Toxicity Tests
Spirit of Oceanus - Combined

June 2003
Bivalve Echinoderm
Larval Development Sperm Cell Fertilization
Concentration Mean ECso Mean ECsq
% Replicate % Normal % Normal (% effluent) | % Fertilized % Fertilized (% effluent)
1 90 99
2 89 98
Control 3 94 91 <15 99 98 5.0
4 91 95
5 93 97
1 89 100
2 94 91
Brine Control 3 84 90 92 93
4 93 91
5 90 91
1 20 82
2 28 71
15 3 19 23 72 79
4 17 88
5 34 82
1 0 81
2 0 70
3.125 3 0 0.0 82 81
4 0 87
5 0 85
1 0 29
2 0 9
6.25 3 0 0.0 28 23
4 0 22
5 0 29
1 0 2
2 0 1
125 3 0 0.0 0 1.6
4 0 3
5 0 2
1 0 0
2 0 0
25 3 0 0.0 0 0.0
4 0 0
5 0 0
1 0 0
2 0 1
50 3 0 0.0 0 0.2
4 0 0
5 0 0




Appendix Table A-7. Acute Toxicity Tests
Sun Princess - Combined

June 2003
Mysidopsis bahia Atherinops affinis
Survival Survival
Concentration Mean % LCsg Mean % LCsg
% Replicate | # Survivors % Survival Survival (% effluent) | # Survivors % Survival Survival (% effluent)
T = w . =
Control 3 5 100 21.0 5 100 90 11.0
4 5 100 3 60
1 5 100 5 100
15 2 5 100 100 5 100 100
' 3 5 100 5 100
4 5 100 5 100
1 5 100 4 80
100
2 5 100 3 60
3.125 3 5 100 4 80 S
4 5 100 4 80
1 5 100 4 80
6.25 2 5 100 100 4 80 75
' 3 5 100 3 60
4 5 100 4 80
1 5 100 3 60
125 2 5 100 100 1 20 40
' 3 5 100 2 40
4 5 100 2 40
1 2 40 0 0
o5 2 1 20 25 0 0 0
3 1 20 0 0
4 1 20 0 0
1 0 0 0 0 0
2 0 0 0 0
50 3 0 0 0 0 0
4 0 0 0 0




Appendix Table A-8. Chronic Toxicity Tests

Sun Princess - combined

June 2003
Bivalve Echinoderm
Larval Development Sperm Cell Fertilization
Concentration Mean ECso Mean ECsq
% Replicate % Normal % Normal (% effluent) | % Fertilized % Fertilized (% effluent)
1 93 100
2 93 100
Control 3 20 92 1.8 100 100 1.1
4 90 100
5 93 100
1 90 98
2 91 91
Brine Control 3 84 90 85 92
4 93 90
5 92 96
1 71 39
2 98 26
15 3 53 75 34 31
4 77 19
5 78 37
1 2.6 8
2 1.8 1
3.125 3 1.2 1.2 3 2.6
4 0.6 1
5 0 0
1 0 0
2 0 0
6.25 3 0 0.0 0 0.2
4 0 1
5 0 0
1 0 0
2 0 0
125 3 0 0.0 0 0.0
4 0 0
5 0 0
1 0 0
2 0 0
25 3 0 0.0 0 0.0
4 0 0
5 0 0
1 0 0
2 0 0
50 3 0 0.0 0 0.0
4 0 0
5 0 0




Appendix Table A-9. Acute Toxicity Tests
Norwegian Wind - Combined

June 2003
Mysidopsis bahia Atherinops affinis
Survival Survival
Concentration Mean % LCsg Mean % LCsg
% Replicate | # Survivors % Survival Survival (% effluent) | # Survivors % Survival Survival (% effluent)
) ; 100 100 ; 100
Control 3 5 100 >50 3 60 a0 25.5
4 5 100 5 100
1 5 100 5 100
15 2 5 100 100 4 80 90
) 3 5 100 4 80
4 5 100 5 100
1 5 100 5 100
100
2 5 100 3 60
3.125 3 5 100 4 80 S
4 5 100 3 60
1 5 100 5 100
6.25 2 5 100 100 5 100 95
’ 3 5 100 4 80
4 5 100 5 100
1 4 80 95 4 80
2 5 100 5 100
12.5 3 5 100 3 60 70
4 5 100 2 40
1 5 100 3 60
o5 2 5 100 100 2 40 50
3 5 100 3 60
4 5 100 2 40
1 4 80 80 1 20
50 2 4 80 0 0 10
3 3 60 0 0
4 5 100 1 20




Appendix Table A-10. Chronic Toxicity Tests
Norwegian Wind - Combined

June 2003
Bivalve Echinoderm
Larval Development Sperm Cell Fertilization
Concentration Mean ECso Mean ECsq
% Replicate % Normal % Normal (% effluent) | % Fertilized % Fertilized (% effluent)
1 91 90
2 93 83
Control 3 93 91 12 81 83 40

4 95 82
5 82 80
1 96 77
2 94 86

Brine Control 3 96 94 78 77
4 89 77
5 96 67
1 87 80
2 88 65

15 3 90 84 86 75
4 62 66
5 93 79
1 90 75
2 92 75

3.125 3 91 91 76 75
4 92 81
5 90 69
1 92 66
2 87 79

6.25 3 95 92 75 75
4 92 77
5 92 76
1 31 81
2 43 75

12.5 3 21 45 76 76
4 61 76
5 70 70
1 0 86
2 0 78

25 3 0 0.0 87 77
4 0 74
5 0 61
1 0 20
2 0 22

50 3 0 0.0 21 26
4 0 38
5 0 27




Appendix Table A-11. Acute Toxicity Tests
Ryndam - Combined
June 2003

Mysidopsis bahia

Atherinops affinis

Survival Survival
Concentration Mean % LCsg Mean % LCsg
% Replicate | # Survivors % Survival Survival (% effluent) | # Survivors % Survival Survival (% effluent)
T N w @
Control 3 5 100 >50 4 80 95 >50

4 5 100 5 100
1 5 100 4 80

15 2 5 100 100 4 80 90
' 3 5 100 5 100
4 5 100 5 100
1 5 100 5 100

100

2 5 100 5 100

3.125 3 5 100 5 100 100
4 5 100 5 100
1 5 100 95 5 100
2 5 100 5 100

6.25 3 4 80 5 100 100
4 5 100 5 100
1 5 100 95 5 100
2 4 80 5 100

125 3 5 100 5 100 100
4 5 100 5 100
1 5 100 90 5 100

o5 2 3 60 5 100 90
3 5 100 5 100
4 5 100 3 60
1 5 100 5 100

50 2 5 100 100 5 100 95
3 5 100 4 80
4 5 100 5 100




Appendix Table A-12. Chronic Toxicity Tests
Ryndam - Combined

June 2003
Bivalve Echinoderm
Larval Development Sperm Cell Fertilization
Concentration Mean ECso Mean ECsq
% Replicate % Normal % Normal (% effluent) | % Fertilized % Fertilized (% effluent)
1 97 97
2 88 93
Control 3 79 91 21 98 94 >50

4 92 94
5 97 90
1 98 87
2 92 93

Brine Control 3 75 91 94 91
4 97 88
5 95 91
1 94 94
2 96 95

15 3 90 91 89 93
4 78 96
5 95 92
1 83 94
2 98 93

3.125 3 97 91 90 92
4 96 88
5 81 94
1 85 93
2 96 97

6.25 3 87 90 94 93
4 89 91
5 91 92
1 79 93
2 83 96

12.5 3 72 79 97 94
4 84 93
5 78 90
1 36 94
2 25 89

25 3 51 34 89 92
4 13 94
5 46 93
1 0 94
2 0 93

50 3 0 0.0 92 94
4 0 96
5 0 93




Appendix Table A-13. Acute Toxicity Tests
Carnival Spirit - Combined
September 2003

Mysidopsis bahia Atherinops affinis
Survival Survival
Concentration Mean % LCsg Mean % LCsg
% Replicate | # Survivors % Survival Survival (% effluent) | # Survivors % Survival Survival (% effluent)
1 5 100 95 5 100
2 5 100 5 100
Control 3 4 80 >50 4 80 95 >50

4 5 100 5 100
1 5 100 5 100

15 2 5 100 100 3 60 90
' 3 5 100 5 100
4 5 100 5 100
1 5 100 5 100

100

3125 2 5 100 5 100 90
3 5 100 3 60
4 5 100 5 100
1 5 100 95 5 100
2 4 80 4 80

6.25 3 5 100 5 100 95
4 5 100 5 100
1 5 100 4 80

125 2 5 100 100 4 80 90
' 3 5 100 5 100
4 5 100 5 100
1 5 100 5 100

o5 2 5 100 100 4 80 95
3 5 100 5 100
4 5 100 5 100
1 5 100 95 5 100

50 2 4 80 5 100 95
3 5 100 5 100
4 5 100 4 80




Appendix Table A-14. Chronic Toxicity Tests
Carnival Spirit - combined
September 2003

Bivalve Echinoderm

Larval Development Sperm Cell Fertilization
Concentration Mean ECso Mean ECsq
% Replicate % Normal % Normal (% effluent) | % Fertilized % Fertilized (% effluent)

1 75
76
85 78 1.8 *
70
83

Control

86
86
81 82
83
75

Brine Control

74
84
84 83
84
88

15

88
81
81 82
80
79

3.125

88
79
80 82
81
84

6.25

77
75
86 82
83
90

125

80

25 74 75

50

GO OWONRPPOBRMWONRPODMWODNRPIODWONRPIODRWONRPODMWONRORWOWNDRORWDN

0
0
0 0.0
0
0




Appendix B

Statistical Summaries and Raw Bench Sheets



Atherinops affinis 96 h Survival



Acute Fish Test-96 Hr Survival

Start Date:  6/10/03 TestiD: 0306-16NW Sample 1D: Spirit of Columbia
End Date: 6/14/03 Lab ID: WAAEE-AMEC NW Bioassa\ Sample Type: BW-Black Water
Sample Date: 6/9/03 Protocol: EPA 02-EPA Acute Test Species: AA-Atherinops affinis
Comments:

Conc-% 1 2 3 4

D-Control 0.8000 1.0000 1.0000 0.8000
1.5 1.0000 0.8000 0.8000 1.0000

3.125 1.0000 0.8000 0.8000 0.8000
6.25 1.0000 1.0000 1.0000 0.4000

125 1.0000 1.0000 1.0000 0.8000

25 0.4000 0.6000 0.8000 0.8000

50 0.8000 0.8000 0.8000 0.8000

Transform: Arcsin Square Root Rank 1-Tailed
Conc-% Mean N-Mean Mean Min Max CV% N Sum  Critical
D-Control  0.9000 1.0000 1.2262 1.1071 1.3453 11.212 4
1.5 09000 1.0000 1.2262 1.1071 1.3453 11.212 4 18.00 10.00
3.125 0.8500 0.9444 1.1667 1.1071 1.3453 10.206 4 16.00 10.00
6.25 08500 0.9444 1.1801 0.6847 1.3453 27.987 4 19.00 10.00
125 09500 1.0556 1.2857 1.1071 1.3453 9.261 4 20.00 10.00
25 06000 06667 0.8910 0.6847 11071 19.366 4 11.00 10.00
50 0.8000 0.8889 1.1071 1.1071 1.10Y1  0.000 4 14.00  10.00
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.90956 0.896 -1.2386 2.89322
Equality of variance cannot be confirmed
Hypothesis Test (1-taif, 0.05) NOEC LOEC ChV TU
Steel's Many-One Rank Test 50 >50 2
Dose-Response Plot
13
0.9 2
0.8 I
0.7 3
T; E
= 0.6 1
e
@ 0.5
I 0.4 3 L
0 3]
] 3
0.3 3
0.2 3
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0 T T L) L] L)
g - g g C‘\_l (8] n
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AMEC Earth Environmental

Northwest Bioassay Lab
5009 Pacific Hwy. E. Suite 2-0

Fife, WA 98424

Client: Sl + Wilson

96 Hour Toxicity Test Data Sheet
Saltwater 96-hr Acute with Renewal

Start Date & Time: (¢]10[0D 1 245
£nd Date & Time: (o] j4|D=

page | of 2

Sample ID: Spirik 0t Tolumbio =1 90 (%3O
Contact: Test Organism: Afherhops A (S
Test# 030b 1o NW Test Protocol:
D.0O. pH Number of
Sample, (mglL) (mg/L) Sample Rep | Cont Live Organisms
Conc. or{% Init. Fin. Fin. | Init. Fin. | lnit. Fin. Conc.o # # 0 24 48 72 96
0 | 24] 48 Z5 1 96| 0 | 24| 48} 48 | 72 96 (6N 1T 1lzz] 5 1 5 1L “1 Zi
(o % |1 e d T T 16458120 T 737134l 306 > lio] 515 1% 5 |5
12 9 169 1G.0 CC 15 R4g]3.15] 81 ¢ 3P pab06 s 121515 1° 15 15
2125 A 7] 16} ¢ 3l |34 (Bl 101228 5, 304 sl 5 19 J¢ 1+ 14
(0.25 .01 720l 1 RN N Y A e R 0% = Ti=15 15 15 |5 1F
2.5 1.1 70 |k,0 C Gl 1]|eas |3l T R J e R 2 |1y 5 16 |s |9 14
15 Ta17! 6] CT 05 foueld1dlg: o8 5Lf]3.]918 O 3 |1 5 | &+ |4 o 1Y
251 5 1 5 12 1S
Salinity Test Temperature 3.12.5 1 171 5 < 5
Sample ppt M 3L0 (°C) 2 1241 5 1 5 |§ Y 14
Conc. of(%) |Init. Fin. | inft. Init. Fin. | Init. Fin, s T 5 L& 14 |+ 14
0 | 48 | 48 o | 24| 48| 48| 72| 96 2 15 1 o>1S + %
coty 09 441241 9.0 (03 119.3 W& 1711148 g 2% 1 12k 5 S1S 5
) 0.1 1204 124. \G.0[2e.3114.2 @5 111 has 2 U] 5 515 5 15
1125 M-\ | 205] Xl e /AR ECRd IR TR ST 155 = 1S 13
o 2o 0031747 0.0 ] 0| e | 1219 B4 Y ‘ 115 (2 [ 231 1 &
V22 7. [ Eh4) 16.0 R0 ]l il 4.5 1.5 11250 5 |5 1S 5 1S
19 201204252 G0 o0 3] Mo asl 197 \4. § 2| 5 1S 1« L
T2l 5 [ 5 15 15 19
Alkalinity* Chlorine Resid. Ammonia 2 [/~-1 5 14 i oo 4
Conc. *(mg/L as CaCo3) (mgiL) (mglL) 75 1 1% 5 2 x| "2
control (o —_ — 2 1 ¥ 5 .8 J S =
highest conc. A0 Z.03 - 3 1:.9%) 56 |5 1S 5 | A
2 || 5 15 13 & >
Sample Description: Tech. Initials A s | BF

Comments:

Analysts:

Gon TN

Animal Source: ADS

Date Received: (| 100

Date of Hatch: ©[20[c%




Pﬁﬁ»& L oF L

AMEC Earth Environmental
h;gghwest Eioassay Lab 96 Hour Toxicity Test Data Sheet
Pacific Hwy. E. Suite 2-0 - i
Fife, WA 98424 Saltwater 96-hr Acute with Renewal
Client: SY1&nNV +\Whilgoin Start Date & Time: befes Jiy 1
* Sample ID: Spivat oF Columbig 1 End Date & Time:_ 6/ Jus 1330
Contact: | Test Organism: ___ Afsrneff A,
Test# 030w - lonwW Test Protocol: ' '
D.O. pH Number of
Sample mg/L) {mgil) sample | Rep{Cont Live Organisms
Conc. o@ init. Fin. | Init. Fin. § Init. Fin. | Init. Fin. Conc.or% | # # 0 24 48 72 96
o[22 [ 48 |48 | 72| 96| 0 (2414848 72 | 96 50 =1 5 T 12 |+ 1+
25 1Bo L1 E- 2SS fe fpun 80019 33t [8.)113.00 1 |5 x| 9 [+ 1Y
s a5 1% 14 |+ 14
2 1zol 5 1o 14 14 14
1 5 ' ’
2 5
3 5
4 5
Salinity Test Temperature 1 5
Sample ppt {°C) 2 5
Conc. or % | tnit. | Fin. | Init. | Fin. Init. Fin. | Init. Fin. 3 5
0148 | 48| 86 g 24 48] 48 72 1 96 4 5
50 Y R el TN ORI K L 113 ; g
3 5
4 5
1 5
2 5
3 5
Alkalinity” Chlorine Resid. Ammonia 4 5
Conc. *(mg/L as CaCo3) (mg/L) (mg/L) 1 )
control 2 5
highest conc. 3 5
4 5
Sample Description: _ Tech. Initials ¥o)1d Te—tt AT s
Comments: Animal Source:

Date Received:
Analysts: Date of Hatch:




Acute Fish Test-96 Hr Survival

Start Date:  6/10/03
End Date: 6/14/03
Sample Date: 6/9/03

Test ID:  0306-17NW

Lab ID: WAAEE-AMEC NW Bioas
Protocol: EPA 02-EPA Acute

Sample ID:

say Sample Type:

Test Species:

Spirit of Columbia
GW-Gray Water
AA-Atherinops affinis

Comments;
Conc-% 1 2 3 4
D-Control  1.0000  1.0000 0.8000 0.8000
1.5 0.8000 1.0000 0.8000 0.6000
3125 0.8000 1.0000 0.8000 0.4000
6.25 1.0000 1.0000 0.8000 0.8000
i2.5 08000 0.8000 0.6000 1.0000
25 0.4000 0.8000 0.4000 0.2000
50 0.0000 0.0000 0.0000 0.0000
Transform: Arcsin Square Root Rank 1-Tailed Number Total
Conc-% Mean N-Mean Mean Min Max CV% N Sum__ Critical Resp Numbar
D-Confrof  0.9000 1.0000 1.2262 1.1071  1.3453 11.212 4 2 20
1.5 08000 0.8889 1.1114 0.8861 1.3453 16.874 4 15.00 10.00 4 20
3125 0.7500 0.8333 1.0611 0.6847 1.3453 25905 4 15.00 10.00 5 20
6.25 0.9000 1.0000 1.2262 1.1071 1.3453 11.212 4 18.00  10.00 2 20
125 08000 0.8889 1.1114 0.8861 1.3453 16.874 4 15.00 10.00 4 20
25 04500 0.5000 0.7351 04636 1.1071 36.504 4 11.00  10.00 11 20
*50  0.0000 0.0000 0.2255 0.2255 02255  0.000 4 10.00  10.00 20 20
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p>0.01) 0.97228 0.896 0.03166 (.28984
Equality of variance cannot be confirmed
Hypothesis Test {1-tail, 0.05) NOEC LOEC Chv TU
Steel's Many-One Rank Test 25 50 35.3553 4
Trimmed Spearman-Karber
Trim Level EC50 95% CL
0.0%
5.0%
10.0% 23.963 19.204 29.901 1.0
200% 24.268 18917 31.134 0.9
Auto-9.3% 23.832 18961 20.955 ]
0.8 4
0.7 1
g 0.6 )
8 05 1
&’ 0.4 ’
0.3 4
0.2 4
0.1 -
0.0 v
1 100
Page 1 ToxCalc v5.0.23 Reviewed by: _}’é



Acute Fish Test-96 Hr Survival

Start Date: 6/10/03
End Date: 6/14/03
Sample Date; 6/9/03
Comments:

Test ID: 0306-17TNW Sample ID; Spirit of Columbia
Lab ID: WAAEE-AMEC NW Bioassa) Sample Type: GW-Gray Water
Protocol: EPA 02-EPA Acute Test Species: AA-Atherinops affinis

13

Dose-Response Plot
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0.7 ]
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AMEC Earth Environmental

Northwest Bioassay Lab
5009 Pacific Hwy. E. Suite 2-0
Fife, WA 98424

Client: Channga + WSt

Sample ID: Spiif ol (plunibaa 52— OW

Contact:

Test#: 200 - | INW

96 Hour Toxicity Test Data Sheet
Saltwater 96-hr Acute with Renewai

Test Organism: Atherineps o ff1inis
Test Protocol: '

Start Date & Time: (z] wlob (HID

End Date & Time: {¢[id{d™>

iAcO

pau?& [of 2~

D.O. pH Number of
Sample (mgl/L) {mg/L) Sample | RepCont Live Organisms
Conc. or % | Init. Fin. | Init. Fin. | Init. Fin. | Init. Fin. Conc.or% | # # 0 24 48 72 96
0 24148 | 48| 72| 96 ] 0 | 24|48 |48} 72 | 96 LoN 1™l 51515 (19219
on 68 (S [ZT[CT [€.6 71 [BURI6151%.00 %376 A03.0 22| s 15181212
5 ez 15T [71 (<5168 oA [BOLIE 1318011538 8191806 31el s |S |4 [*+14
7 s g 5516316561 [0 F251 [$08[779) 6356. 1] .08 alo s 15 1S |3 1y |
e T o (6.7 166 [C 726 At 7T 1T TI8.2313.00 B 0L o Tz 5 15 s 17 1§
2.5 L% Raleele 7169 o 21R4% 7337131320 7933 .01 s 12| 516 (5 [5 19
25 TOoWFe |15.315.616% 15.5 BRI 7€ 772 3. 770119 3 '7—1 5 14 1% 1% 1[4
4 11 ) 3 3
Salinity Test Temperature A 1 | 5 Y 5 5
Sample ppt (°C) 2 |10 5 |S [S 15 {5
Conc. or % | Init. | Fin. | Init. | Fin, | Init. Fin. | Init. Fin. 3 |7 5 4 | 4 1Y
0 48 | 48 | 96 0D | 24| 48| 48] 72} 96 4 |\ 5 Y Y Y 1
oN  IPamzauskralas 1 e Mg M 7 119 15 s ]o |5 [5
| S 261 P06 9.1 1243 a7 [20a 2T 1199 1193 hag 2 s [ 51 615 ]S |5
0% 10010, 1894 ot s so 17 ]3¢0l /48 A 3124 5 | S |S |5 1Y
075 _ |20.0|20.5[31. 71509 2080199137 hate g [ 5 | S5 15 19
2.5 1o o0 2350 [ 198 3001 (9.1 113 A0 7.5 | 1los | 6 1% 19 |+ 14
5 o126.982.9 BLo)A.0 061177 (9 1131k 5120 5 | ¥ L+ [ & |U
3 |1 5 |3 |y |3 3
Alkalinity* Chlorine Resid. Ammonia 4 g 5 | S 15 |S )
Conc. *(mg/L as CaCo3) (mgfL) (mg/L) Z5T 1 5 A |3 12
control 5 —_— R 2 |23 5 Y 5 [ JAR
highest conc. 2.0 171 4.4 31> 5 |2 | |13 Z
4 1] 5 { / { i
Sample Description: Tech. Initials __ [&sma v 8 P

Comments:

Analysts:

jmqﬁ[p a{m[&,{ pj/t.a-' 1!“0 j’r_’ﬁ[ 'M'qu-u‘o[;'ow

AL, dedid ok AtH

Animal Source: ARS
Date Received: (»]1b[oD
Date of Hatch: & [ »0[o0




AMEC Earth & Environmental

Northwest Bioassay Lab
5009 Pacific Hwy. E., Suite 2

Fife, WA 98424

96 Hour Toxicity Test Data Sheet
Saltwater 96-hr Acute with Renewal

paﬁ}e 2otz

Client: ﬁa Vivr o U ,(‘mq Start Date & Time: é’//d‘ /(:’3 /"// §
Semple ID:_<p /v, # 7  Colyyundyin #2 G End Date & Time: A//was [$u U
Contact: Test Organism: c s S
Test#: 0%~ o171 N Test Protocoi:
D.O. pH Number of
Sample {mg/L) {mg/L) Sample Rep | Cont Live Organisms
Conc. or. Init. Fin. | Init. Fin. | Init. Fin. | Init. Fin, Conc. orﬁ@ # | # 0 24 48 72 96
0 124148 )48 | 72|96 0 |24 48| 48| 721 96 50 1 114 5 (] —
S0 1.2 105 B[7151 2 [Zo] 5 |0 —_
“.S 341510
4 [zz-] 5 [ @
1 5
2 5
3 5
4 5
Salinity Test Temperature 1 5
Sample, ppt (°C) 2 5
Conc. or Init. { Fin. | Init. | Fin. ] nit. Fin. | Init. Fin. 3 5
O | 48| 48 )96 ] 0 24| 48| 48| 72| 96 4 5
o 200[20.7] —  [19.0[0.0 1 5
2 5
3 5
4 5
1 5
2 5
3 5
Alkalirtity™ Chlarine Resid. Ammonia 4 5
Conc. *(mg/L as CaCo3) (mg/L) {mg/L) 1 5
control 2 5
highest conc. 3 5
4 5
Sample Description: Tech. Initials A [\

Comments:

Analysts:

Animal Source:
Date Received:
Date of Hatch:




Acute Fish Test-96 Hr Survival

Start Date:  6/13/03 Test ID:  0306-21NW Sample iD: Spirit of Oceanus
End Date: 6M7i03 Lab ID: WAAEE-AMEC NW Bioassay Sample Type: BW/GW-Combined gray & black water
Sample Date: 6/12/03 Protocol: EPA 02-EPA Acute Test Species: AA-Atherinops affinis
Comments;
Conc-% 1 2 3 4

D-Control  0.8000 1.0000 1.0000 1.0000
1.5 1.0000 0.8000 1.0000 1.0000

3125 1.0000 1.0000 1.0000 0.8000
6.25 0.6000 0.8000 0.6000 0.8000

12.56 1.0000 0.4000 0.6000 0.6000

25 02000 0.2000 0.2000 0.2000

50 0.0000 0.0000 0.0000 0.0000

" Transform: Arcsin Square Root Rank 1-Tailed Number Total
Conc-% Mean N-Mean Mean Min Max CV% N Sum  Critical Resp Number
D-Control 0.9000 1.0000 1.2305 0.8861 1.3453 18.660 4 2 20
1.5 0.9500 1.0556 1.2857 1.1071 1.3453 9.261 4 18.50 10.00 1 20
3.125 09500 1.0556 1.2857 1.1071 1.3453  9.261 4 18.50 10.00 1 20
6.25 0.7000 0.7778 0.9966 0.8861 1.1071 12.807 4 13.00 10.00 6 20
125 0.6500 0.7222 0.9505 0.6847 1.3453 20432 4 13.50 10.00 7 20
*25 0.2000 0.2222 0.4636 0.4636 0.4636 0.000 4 10.00  10.00 16 20
*50  0.0000 00000 0.2265 02255 0.2255 0.000 4 10.00 10.00 20 20
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.91642 0.896 -0.0622 2.2981
Equality of variance cannot be confirmed .
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU
Steel's Many-One Rank Test 12.5 25 17.6777 8
Maximum Likelihood-Probit
Parameter Value SE  95% Fiducial Limits Control Chl-8q Critical P-value Mu Slama Iter
Slope 3.38509 0.74637 1.92221 4.84797 01 423275 948773 0.38  1.1512 0.29541 5
Intercept 1.10308 0.92644 -0.7127 2.91891
TSCR 0.07468 0.03667 0.00281 0.14654 1.0
Point Probits Yo 95% Fiducial Limits 0.9 A
ECO1 2.674 2.91049 0.70651 5.24714 h
EC05 3.355 4.62689 1.57453 7.36208 0.8 1
EC10 3.718 592397 240283 8.8585 0.7 .
EC15 3964 ©.99881 3.1861 10.0673 .
EC20 4158 7.9905 3.97644 11.1741 2 061
EC25 4.326 B8.95256 4.79656 12.2517 S 0.5 -
EC40 4,747 11.9222 7.56372 15.7165 304:
ECS0 5.000 14.1645 9.75811 18.6116 o]
EC60 5.253 16.8284 12.3091 22.5414 0.3 1
ECT75 5.874 224106 17.0688 32.8827 02 ]
EC80 5.842 25.1088 19.0866 38.8524 .
EC85 6.036 28.6666 21.5427 47.7337 0.1 4
EC90 6.282 33.8678 24.8376 62.3873 0.0 |
EC95 6.645 43.3622 30.278 93.9766 0.1 1 10 100 1000
EC99 7.326 68.9341 42.9876 206.973 Dose %

Page 1 ToxCalc v5.0.23 Reviewed by: ]@



Acute Fish Test-96 Hr Survival

Start Date:  6/13/03 Test ID; 0306-21NW Sample |D: Spirit of Oceanus

End Date: 6/17/03 LabID: WAAEE-AMEC NW Bioassa) Sample Type: BW/GW-Combined gray & black water
Sample Date: 6/12/03 Protocol: EPA 02-EPA Acute Test Species: AA-Atherinops affinis

Comments:

Dose-Response Plot

1.5 |
3.125 |
6.25 -
12.5 |
*25
*50
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AMEC Earth & Environmental

Northwest Bioassay Lab
5009 Pacific Hwy. E., Suite 2
Fife, WA 98424

Client: Yvinnov 3 Whilsein

Sample ID:_Spird of Danus

Contact:

Test#: OO0 2Z\NwW

Peye | ef 2

96 Hour Toxicity Test Data Sheet
Saltwater 96-hr Acute with Renewal

Start Date & Time: _(p{1% |02, 145D
End Date & Time: §Y[7/03 Ju s
Test Organism: _Adhouvriopo affines
Test Protocol: '

D.0. pH Number of
Sample (mg/L) {mg/L) Sample . | Rep| Cont Live Organisms
Conc. or Init. Fin. | Init. [y | Fin. | Init. Fin. [ Init. Fin. Conc. or # | # 0 24 498 72 .4y 96
0 | 24,48 48F 7296 02448 48] 7296 Ty 1 251 56 |3 | 2 A3 2k
CoN 6.3 |6 {f‘??’%% A7) BB o6 18.02R 328151797 2 2% 5 |5 5 |5 5
V.5 3105 15065 6.6 173 324 B0p |80 RALIS.TAE.0X 3 [20] 5 [& S |5 1S
2125 13 b3 [15]65161 [7.3 6221193k 018 513,01 B0% 4 11 515 15 1518
025 letlHg 721645770 |820[780 [30¥ 13.73 [ 734 [603 LS 112 5 |g s |5 |5
2.5 o6 [7.2165]57|70 |2-44[167|306[B.23 [ 7]|3C3 2 Al s |5 |9 |4 [%
25 |e2[10]7.0les [ 91738 0974718051 B.1517 70 %0€] 3245 [5 15 [5 [5
\ ~ 217 4 hal 515 |« 5[5
Salinity Test Temperature 2\ 25 1 |2 5 |z | 5 1S
Sample ppt (°C) 2 |7 5 | < S 5 S
Conc. or%,/ | Init. | Fin. | Init. | Fin. | Init. Fin. | Init. Fin. 3 [\ ] 5 (& =4 =) 5
0|48 |48 [96) 0 | 244848 72| 96 42 w5 [5 1< 5%
CoN_ FAb B [795]205]205] 2651700 (209 [0 [15H 28 [ 112€] 5 1g [ | &
= 29.6[30 01925 105110.1 | 205148 [20.4 [20.0[ /38 21215 | |5 15 |9
2125 {19526001795 (306 204205 [14.2 206 [0.0 [ 200 3 {211 5 g [Y 4 |3
(.25 |8.4]201]295 [30.8]20 720519 0 |20 1.9 P alilsie 1O 1S5T%
125 A5 [29.7178.66 205 [ 20512 14113133 2.5 11 | 5]z [s |5 |5
25 paH223129 73101148 (205 lia a2 19.%0gg 2 2] 5 19 [4 |3 |3
19.9 31l 5 1Y 14 15 |2
Alkalinity* Chlorine Resid. Ammonia 4 1i4] 5 |o j 3 r’}
Conc. *(mg/L as CaCo3) {mg/l) {mg/L) 25 (= 5 [2- | 7.
controf (., — — 2 271 5 [72- 1
highest conc. =17 < 0> (oA 2_ 3121 5132 |2
4 119] 5 13 |2
Sample Description: Tech. Initials S M V] % [ @

Comments: j{‘;\-acvw\(& r]m{]o

Analysts: 9w NF

Animal Source:  ABS
Date Received: (|2 {02
Date of Hatch: {2 /o 3




\/C.-‘\C"BL L VA
AMEC Earth & Environmental
Northwest Bioassay Lab 96 Hour Toxicity Test Data Sheet
5009 Pacific Hwy. E., Suite 2 Saltwater 96-hr Acute with Renewal
Fife, WA 98424
Client: Shannow 3 wWilsoa Start Date & Tme: (o | \2[cD 450
Sample ID: _Soivit of (Orecnins End Date & Time: & / (7 /4 5 Y C
Contact: . TestOrganism: " A. a/s,u, ¥
Test #: O 206 — 210 A Test Protocol: i
D.O. pH Number of
Sample {mg/L) (mg/L) Sample Rep | Cont Live Organisms
Conc. or Init. Fin. | Init. Fin. § init. Fin. { Init. Fin. Conc. or, %,/ # # 0 24 48 72 95
0 |24{48 |48 | 72| 96] 0 | 24| 48| 48| 72| 96 50 1 1=l 5 | UV — ——
50 ¥4 1o 19717.73 2 [ilo] 5 |9
3 |[v7] 5 |O
4 |224 5 |[©
1 5
2 5
3 5
4 5
Salinity Test Temperature 1 5
Sample ppt (°C) 2 5
Conc. or ) | Init-| Fin. | Init. | Fin. | Init. Fin. [ Init. Fin. 3 5
0 48 | 48 | 96 0O |24 )48 | 48| 72 | 96 4 5
50 19.0129. 0.5 1205 1 5
2 5
3 5
4 5
1 5
2 5
3 5
Alkalinity* Chlorine Resid. Ammonia 4 5
Conc. *(mg/L as CaCo3) (mg/L) {(mg/L) 1 5
control 2 5
highest conc. 3 5
4 5
Sample Description: Tech. Initials e | N

Comments:

Analysts:

Animal Source:

Date Received:

Date of Hatch:




Acute Fish Test-96 Hr Survival

Start Date:  6/17/03 Test ID:  0306-25NW Sample ID: Sun Princess
End Date: 6/21/03 Lab ID: WAAEE-AMEC NW Bioassay Sample Type: BW/GW-Combined gray & black water
Sample Date: 6/16/03 Protocol: EPA 02-EPA Acute Test Species: AA-Atherinops affinis
Comments:
Conc-% 1 2 3 4

D-Control  1.0000 1.0000 1.0000 0.6000
1.5 1.0000 1.0000 1.0000 1.0000

3.125 0.8000 0.6000 0.8000 0.8000
6.25 0.8000 0.8000 0.6000 0.8000

12,5 06000 0.2000 0.4000 0.4000

25 0.0000 0.0000 0.0000 0.0000

50 0.0000 0.0000 0.0000 0.0000

Transform: Arcsin Square Root Rank .1-Tailed Number Total
Conc-% Mean N-Mean Mean Min Max CV% N Sum  Critical Resp Number
D-Control  0.9000 1.0000 1.2305 0.8861 1.3453 18.660 4 2 20
1.5 1.0000 11111 13453 1.3453 1.3453  0.000 4 20.00 10.00 0 20
3.125 0.7500 0.8333 1.0519 0.8861 1.1071 10.508 4 13.50 10.00 5 20
6.25 0.7500 0.8333 1.0519 0.8861 1.1071 10.508 4 13.50 10.00 5 20
12.5 04000 0.4444 0.6798 0.4636 0.8861 25.383 4 10.50  10.00 12 20
*25 0.0000 0.0000 0.2255 02255 02255 0.000 4 10.00  10.00 20 20
*50 0.0000 0.0000 0.2255 0.2255 0.2255 0.000 4 10.00  10.00 20 20
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.01) 0.81529 0.896 -1.4086 3.24065
Equality of variance cannot be confirmed
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU
Steel's Many-One Rank Test 12.5 25 17.6777 8
Maximum Likelihood-Probit
Parameter Value SE  95% Flducial Limits Control Chi-Sq Critical P-value Mu Sigma Iter
Slope 5.53004 1.55597 2.48033 8.57975 0.1 ©6.87647 9.48773 0.14 1.04179 0.18083 23
Intercept -0.7611 1.73038 -4.1527 2.63041
TSCR 0.12316 0.04216 0.04052 0.2058 1.0
Point Probits %  95% Fiducial Limits 0.9 ]
ECO1 2,674 4.17939 0.99724 6.49864 h
EC05 3.355 5.5507 1.85507 7.8968 0.8 1
EC10 3.718 64572 2.57361 8.79194 0.7 ]
EC15 3.964 7.15103 3.20217 9.47497 .
EC20 4158 7.75527 3.80181 10.0758 @ 08
EC25 4.326 831418 4.39624 10.6427 2 0.5
EC40 4747 9.90774 6.25676 12.3783 8 04
EC50 5000 11.01 7.61942 13.7645 e -]
EC60 5.253 12.2349 9.10461 15.5988 0.3 -
EC75 5.674 145799 11.5855 20.2917 0.2 ]
ECBO 5.842 15.8307 12.5193 22.9359 1 )
ECB85 6.036 16.9514 13.5723 26.7109 0.1 4 ’ /
EC90 £6.282 18.7729 14,8684 32.6944 0.0 e rreE e pepmeemtmterree]
ECS5 6.645 21.8387 16.7971 44.7012 0.1 1 10 100
ECS9 7.326 29.0043 20.6781 82.0784 Dose %

Page 1 ToxCal¢ v5.0.23 Reviewed by: )lQ



Acute Fish Test-96 Hr Survival

Start Date:  6/17/03 Test ID: 0306-25NW Sample ID: Sun Princess

End Date: 6/21/03 LabID;: WAAEE-AMEC NW Bioassa) Sample Type: BW/GW-Combined gray & black water
Sample Date: 6/16/03 Protocol: EPA 02-EPA Acute Test Species: AA-Atherinops affinis

Comments:

Dose-Response Plot

D-Control
1.5 4
3.125 -
6.25 4
12.5 A

*25
*50 &

Page 2 ToxCalc v5.0.23 Reviewed by:! :g



AMEC Earth & Environmental

Northwest Bioassay Lab
5009 Pacific Hwy. E., Suite 2
Fife, WA 938424

Client: SY\C—MHOV\ a;v\c'l LUH S0

Sample ID:_ Sy PNNVCess

Contact:

Test# OB 0(p ~25NW

gﬂhaﬂ IQJQ

96 Hour Toxicity Test Data Sheet
Saltwater 96-hr Acute with Renewal

Start Date & Time: (p{1]]o3 |
End Date & Time: §/31/63 |

Test Organism: Aﬂwuﬂm gm 14/}

Test Protocol:

D.O. pH Number of
Sample (mg/L) {mg/l) Sample Rep [Cont Live Crganisms
Conc. or@ Init. Fin. | Init. Fin. | Init. Fin. | Init. Fin. Conc. oq/a/:) # | # 0 24 48 72 96
0 | 24|48 | 48| 72| 96| 0 [ 24 ] 48| 48] 72| 96 CON 114l 5 15 |5 |5 =)
CON e 71 Teele7 €T 1 3630 R0 351315507 215216 |5 b [5 |8
LS Mo 117] [0.0ERT63 |6t %s_.ug 3101805 |5.521 %1€ [30Y 32115 [S[6 (58 |8
2125 16374 [ 7163]70 [6215.157%.10[8.071[825[%.15]8.10 4161 51S |5 13 13
025 |b[73 |2 03 15g [€F [812(309]8.071220[31% g 1] L5 tlipl 5 |5 15 [£ 16
12.5 o8 |71 16116.%3]¢6(6.5 [8.06[20 7[8.003. 27| 3.11 [3.0€ 21841515 |5 |o |8
25 A2 +le500 (71— T19%[3058.0b(% 7% 03— 3Tl 51s 1% [ & [&
AR HL 4 19 5 |5 S |5 |8
Salinity Test Temperature 21245 1111 5 % L %
Sample ppt (°C) 2 {26] 5 {3 D13 3
Cong. or@ Init. | Fin. | Init. | Fin. | Init. Fin. | Init. Fin. 3 | 5 5 | < LY [
0 [48] 48[ 96| 0 [24] 48 [ 48 | 72 | 95 4 771 5[5 S |4+ &
CoN 2511480 [2as|2Lol Bg 183 2he | 18753 .25 | 1221 5 ¢ | H [ &%
1.2 129428.0[29-7[%Splo ﬁe‘ 20.0[71.0[ 195 | 198 2 |20 6 18 o | ¥ %
2.12% 105290 /TR0 |2 o[ [Tc a.a[Zrolaial [9¢ 3171515 [5 [ Iy
2% 294 P43 a3l e[ REaT|03 [0 [197 41251 5 [5 T8 |4 T
2.5 |14 049.0]2951303]21.¢/9, 5120 0[Z0.g |30 19.5 | 2.5 11183 5 1S |2 |3 3
255 Wy A.oan !t — 12001775120 o205 195 | — 2 [j2] 5 9 | 1
351 5[5 |7 13 A
Alkalinity* Chiorine Resid. Ammonia 4 1291 5 1S [2 [y I
Conc. *(mg/L as CaCo3) {mg/L) {ma/L) 25 11 13] 5 0 —
control B o — — 2124l 5 | £ 10 ——
highest cong. A9 (o <£.03 142-% 3| 2] 5 [3 0 ——
41 | 5 QA 0 —
Sample Description: Tech. Initials l(j? (€3 A | CF | oF

Comments:

Animal Source: 48 S

Analysts: \@

Date Received: &/, 7 /3

Date of Hatch: _ &/7 /4




‘J(,ua;{, oSO :,<
AMEC Earth & Environmental

Northwest Biocassay Lab 96 Hour Toxicity Test Data Sheet
5009 Pacific Hwy. E., Suite 2 Saltwater 96-hr Acute with Renewal
Fife, WA 98424
client:_Shdinnon and Wilson StartDate & Time: %/,7/43  jagp
Sample ID: _ S Prindess EndDate & Time: _&/2/ 33 | < 2,
Contact: Test Organism: _ A Hutin oo Qlings
Test# 020~ 25 NwW Test Protocol: ' ov
D.O. pH Number of
Sample {mg/L) {mg/L Sample Cont Live Organisms
Conc. or@ init. Fin. | Tnit. Fin. } Init. Fin. | Init. Fin. Conc. or &) # 24 48 72 96
0 24 148 | 48| 72 | 96 0 24 1 48 [ 48 | 72 | 96 S 1< 0
=0 hals] 13%[20] (& U
L1 e e
A2 ¢ ——
Salinity Test Temperature
Sample ppt {°C)
Conc. ors) | Int. | Fin. | Wit ] Ein. | inic Fin. | Init. Fin.

O |48 (48[ 96| 0 |24 |48 [ 48] 72 | 96
=1V 2.0 1 "19.0]7% ~

-th-l-th-i-P-mw—\-th—i-th—l-hCAJN—i#tc;DU
he

0
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
)
5
5
5

Alkalinity* Chlorine Resid. Ammeoenia
Conc. *(mg/L as CaCo3) (mg/L) (mg/L)
control
highest conc.
Sample Description: Tech. Initials
Comments: Animal Source:

Date Received:
Analysts: Date of Hatch:




Acute Fish Test-96 Hr Survival

Start Date:
End Date:

6/19/03
6/23/03

Test ID: 0306-57NW
Lab ID: WAAEE-AMEC NW Bioassa) Sample Type:

Sample ID;

Norwegian Wind
BW/GW-Combined gray & black water

Sample Date: 6/18/03 Protocol: EPA 02-EPA Acute Test Species: AA-Atherinops affinis
Comments:
Conc-% 1 2 3 4
D-Control 1.0000 1.0000 (.6000 1.0000
15 1.0000 0.8000 0.8000 1.0000
3.125 1.0000 0.6000 0.8000 0.6000
6.25 1.0000 1.0000 0.8000 1.0000
12.5 0.8000 1.0000 0.6000 0.4000
25 06000 0.4000 0.6000 0.4000
50 0.2000 0.0000 0.0000 0.2000
Transform: Arcsin Square Root 1-Tailed Number Total
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD Resp Number
D-Control 0.9000 1.0000 1.2305 0.8861 1.3453 18.660 4 2 20
1.5 0.9000 1.0000 1.2262 1.1071 1.3453 11.212 4 0.032 2451 0.3258 2 20
3125 07500 0.8333 1.0561 0.8861 1.3453 20.748 4 1312 2451 0.3258 5 20
6.25 09500 1.0556 1.2857 1.1071 1.3453  9.261 4 -0.416  2.451 0.3258 1 20
125 07000 0.7778 1.0058 0.6847 1.3453 2B8.293 4 1.691 2451 0.3258 6 20
25 05000 0.5556 0.7854 0.6847 0.8881 14.802 4 3.349 2451 0.3258 10 20
*50 0.1000 0.1111 0.3446 0.2255 0.4636 39.900 4 6.667 2451 0.3258 18 20
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normat distribution (p>0.01) 0.92256 0.886 -0.189 -0.2645
Bartlett's Test indicates equal variances (p = 0.65) 4.22085 16.8118
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU MSDu MSDp MSB MSE F-Prob df
Dunnett's Test 12,6 25 17.6777 8 0.27039 0.30429 0.44277 0.03532 5.3E-06 6,21
Maximum Likelihood-Probit
Parameter Value SE  95% Fiducial Limits Control Chi-8q Critical P-value Mu Sigma Iter
Slope 3.78838 1.10377 1.62499 5.95177 0.1 475751 948773 0.31 140844 0.26357 8
Intercept -0.3281 1.61479 -3.4931 2.83684
TSCR 0.13048 0.03929 0.05348 0.20748 1.0
Point Probits % 95% Fiducial Limits 0.9 ]
ECO1 2.674 6.19967 0.74364 11.4171 -
ECO5 3.355 0.38122 1.92426 15.0849 0.8 -
EC10 3.718 11.6993 3.17866 17.5863 0.7:
EC15 3.064 13.5788 4.44396 19.5737 .
EC20 4.158 15.2B57 5.78141 21.381 50.6-.
EC25 4326 16.92 7.22126 23.1409 S 0.5 1
EC40 4.747 21.8559 12.3418 28.9426 @ 04 1
EC50 5.000 254943 16.5109 34.168 e
EC60 5253 29.7384 21.2053 42.0166 0.3 -
EC75 5674 38.4136 20.0093 65.6526 0_2:
EC80 5.842 42,5208 31.9956 B80.4693 |
EC85 §.036 47.8658 35.4723 103.145 0.1 1
EC0 6.282 55.5556 39.9535 142498 0.0:
ECo5 6.645 69.2831 47.0525 233.02 0.1 1000
EC99 7.326 104.838 62.7123 597.736 Dose %
Page 1 ToxCalc v5.0.23 Reviewed by:ﬁ



Acute Fish Test-96 Hr Survival

Start Date:  6/19/03
End Date: 6/23/03
Sample Date: 6/18/03
Comments:

Test ID: 0308-57NW Sample 1D:

Lab ID: WAAEE-AMEC NW Bioassa: Sample Type:
Protocol: EPA 02-EPA Acute Test Species:

Norwegian Wind
BW/GW-Combined gray & black water
AA-Atherinops affinis

Page 2

Dose-Response Plot

1-tail, 0.05 level
of significance

D-Control

1.5 4

ToxCale v5.0.23

3.125 4
6.25 1
12.5 1
*25

Reviewed by: &_/6 3



AMEC Earth & Environmental

Northwest Bioassay Lab
5009 Pacific Hwy. E., Suite 2
Fife, WA 98424

Client: Shannm ot WJ-/’DGVI
Sample ID: Norw‘(g Jan (i

Contact:

Test#: _OD0(~5 1 AW

96 Hour Toxicity Test Data Sheet
Saltwater 96-hr Acute with Renewal

Start Date & Time: (o[149]0% 19D
End Date & Time: (¢/23/02 1200
Test Organism: A Yhoa T
Test Protocol:

D.O. pH Number of
Sample (mgiL) (mgil) Sample Rep | Cont Live Organisms
Conc.or Init. Fin. | Init. Fin. | Init. Fin. | Init. Fin. Conc.or8®)| # | # 0 24 48 72 96
0 |24 | 48 |48 | 72| 96| 0 [ 24| 48 | 48 | 72 | 96 CON 1 |2¢)1 5 1.5 5 |5 Is
CoN 02 7 al65173171 .4 62% (338 3.14!%a713.7[3 21 2 1| 5 1S |5 [5 IS
LS %7 ale Tz 71 [0 1829337309 1927 (6% |220 3|51 5 1S5 (& |4 |5
2175 03173066 2% 7305|5534 ([833K A5 (321 2 1515 5 [ S [S 1%
25 |12 |CEITT T7o [ BIE19 13171530 88 [3:40 L5 114158185 15 |5 1<
26 oz 61170 €9 9 fg2]g. b5t 17 13- 2 gl 5 |5 [5 [5 |4
25 % 73165 7] 165 16219254 IHE01]s.1 7|5 s [8. 4 3191 518 |[S |5 14
251 5 [ & |S [&5 |¢
Salinity Test Temperature o125 |1 ypnl 5 1S |15 (5 1S
Sample ppt (°C) 215 5 | | | £ |3
Conc. or%) [ Init. | Fin. [ Init. | Fin. | init Fin. [ Init. Fin. 3| | 5 | § S [s [T
0 | 48 | 48 o6 ) 0 |24 |48 48| 72| 96 4 2%1 5 |6 |5 1% 12
CON 2649 {201 |07 20 2o.0 | 195120 [/39 | 30.1120-2 25 | 115185 |[S {5 <
A= 2302915 w0 | /99 (1911 11% (30) 20.2 2 X 5 15 |85 [5 <
=176 129650, 31296 Pa1]20.0|ag I197 300 |36} [20-% 31271 5 [ S 1«4+ % (4
(626 Ra.61302295120.1[20.0]300(19.9 9. {300 20.2 4 221 5 | S 1s o [9$
175 Ba.5[202]39 7123. [20.01 2001 19,5 19% |30/ |20 — 15 | 1AL 5 s |4 (% 4
15 4. w[0.F129 708.9120.0 [ 99 | 93] M.¢{ 0] {202 z | 51s |5 [5 |°
3 |1 X 5 | & |5 [ [3
Alkalinity* Chlorine Resid. Ammonia 4 /21 5 [S5 [+ s P
Conc. *(mg/L as CaCo3) (mgiL) (mg/L) 2 FTIEE R w [ 4 E
control (0 e 2 {171 5 5 |3 2~
highest conc. 44 .05 25 % 3 20] 5 | 5 [ 15 3
AT R ENENE v
Sample Description: Tech. Initials AT A S
Comments: Animal Source: AOS
Date Received: (p|{1(6%

Analysts:

A

WA

Date of Hatch: _(g] 7 [0




F‘% A ('J'ﬂ( Z,
AMEC Earth & Environmental '

Northwest Bioassay Lab 96 Hour Toxicity Test Data Sheet
5009 Pacific Hwy. E., Suite 2 Saltwater 96-hr Acute with Renewal
Fife, WA 98424
client: Shannon sk WiSen Start Date & Time:_2/,0 43 /90
Sample ID: Ay ep bae (U0 o/ End Date & Time: 6/2.3/03 /£330
Contact: { Test Organism: _ALrsingd] ofps i
Test#: 2D ~ 21 AW Test Protocol: ! 77
D.O. pH Number of
Sample (mgiL) (mgiL) Sample _ | Rep |Cont Live Organisms
Conc. or init. Fin. | Init. Fin. { init. Fin. | Init. Fin. Conc. or( # # 0 24 48 72 96
0 24148 |48 | 721 96| 0 | 24| 48 48 | 72 | 96 [P 111 5 e K] t
50 3.0 16.716.6] L1 S| A7 999,03 €05 2.0 2195 [+ [T ] o
3 €1 5 11 1C o
s g5 15 1o |3 !
1 5
2 5
3 5
4 5
Salinity Test Temperature 1 5
Sample ppt (°C) 2 5
Conc. or ff) [Init_| Fin. | Init. | Fin. | Init. Fin. | Init. Fin. 3 5
0 48 | 48 | 96 0 24148 | 48| 72 | 96 4 5
Ho 04 20 9399 [36.6 120.0 {149 [ /77198 jdo.! L 1 5
2 5
3 5
4 5
1 5
2 5
3 5
Alkalinity” Chlorine Resid. Ammonia 4 5
Conc. *(mgl/L as CaCo3) (mgiL) {mg/L) 1 5
control 2 5
highest conc. 3 S
4 5
Sample Description: Tech. Initials T & [~
Comments: Animal Source:

Date Received:
Analysts: Date of Hatch:




Acute Fish Test-96 Hr Survival

Star Date:  6/21/03 “TestID: 0306-60NW Sample ID: Ryndam
End Date: 6/25/03 Lab1D: WAAEE-AMEC NW Bioassay Sample Type: BW/GW-Combined gray & black water
Sample Date: 6/20/03 Protocol: EPA 02-EPA Acute Test Species: AA-Atherinops affinis
Comments:
Conc-% 1 2 3 4

D-Control  1.0000 1.0000 0.8000 1.0060
1.5 0.8000 0.8000 1.0000 1.0000

3.125 1.0000 1.0000 1.0000 1.0000
6.25 1.0000 1.0000 1.0000 1.0000

12,5 1.0000 1.0000 1.0000 1.0000

25 1.0000 1.0000 1.0000 0.6000

50 1.0000 1.0000 0.8000 1.0000

Transform: Arcsin Square Root Rank 1-Tailed
Conc-% Mean N-Mean Mean Min Max CV% N Sum  Critical
D-Control 0.9500 1.0000 1.2857 1.1071 1.3453  9.261 4
15 09000 0.9474 1.2262 1.1071 1.3453 11.212 4 16.00 10.00
3.125 1.0000 1.0526 1.3453 1.3453 1.3453  0.000 4 20.00 10.00
6.25 1.0000 1.0526 1.3453 1.3453 1.3453 0.000 4 20.00 10.00
125 1.0000 1.0526 1.3453 1.3453 1.3453  0.000 4 20.00 10.00
95 0.9000 0.9474 1.2305 0.8861 1.3453 18.660 4 17.50  10.00
50 0.9500 1.0000 1.2857 1.1071 1.3453  9.261 4 18.00  10.00
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates non-normal distribution (p <=0.01) 0.81889 0.896 -1.5822 3.19803
Equality of variance cannot be confirmed
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU
Steel's Many-One Rank Test 50 >50 2
Dose-Response Plot
1 * o
>
0.9
08} 4
_ 073
lEGS:
g
& 057
T 043
w 4
o F
0.3 1
0.2 3
0.1
0 ¥ L) T T L]
b u (=]
Q
a
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AMEC Earth & Environmental

Northwest Bioassay Lab
5009 Pacific Hwy. E., Suite 2

Fife, WA 98424

96 Hour Toxicity Test Data Sheet
Saltwater 96-hr Acute with Renewal

} -
Start Date & Time: é/Z(A 3 2080

Client:&%: ﬁ, \HMQQ,:
Sample ID: | End Date & Time: (plxX9 /0% /930
Contact: Test Organism: )
Test# O206—60MN by Test Protocol:
D.O. pH Number of
Sample {mg/L) (mg/l) /525 Sample | Rep [Cont Live Organisms
Conc. o Init. Fin. | Init. Fin. { Init. Fin. lnit.\ Fin. Conc.or% | # # 0 24 48 72 96
O {24 |48 |48 | 72 (96 ] 0 | 24 [ 48| 48]} 72 | 96 COMN T 1215 lc I1& [3 |I5
ol 1ea[f.cleo [ 16s [T.0]% ek |el% 244 91 1841 2 |28) 5 | 19 |5 15
1.6 17°l6ele 1% |65 [1.0]32tE 2037130 13001821 sTI0 1 5 15 15 15 &
5135 12 1le.dlud [oslc.7 (7.0 8295718181801 1.8 (50 A 171 5 15 J< 15 15 14
€35 |1z (y-lg 4 g6 1o 32 ig| 8073 [41%(3. A 1.5 1 a3 5 | € [4 |4 i
1.5 0. ed b 1.0 €3 [To]gz4% %21 8.2 g 36|3.24 > 151 5 ¢ [5 |5 ix
2.5 5. ¥[6. S 611\ e [Tol82dxd [824]3X] 8.9 [3.26 3 [lal 5 1% |5 [S |5
4l 5 1s 15 |15 15
Salinity Test Temperature 30206 |1 1% 5 s |5 IS 2
Samp! ppt (°C) 2 lagl 5 | = |© 5 )
Conc. 0% Init. | Fin. | Init. § Fin. ] Init. Fin. | Init. Fin. 3 13258 5 s CY 5 S
.o 28| 48|96 0 | 2448 48| 72] 96 a | 5 | € |35 S 15 |
oV 25 00 00 20| 10.9] (1.4 (4. §cc 2 .0 143 £3G |1l 5 [s s ]5 (5.
1.5 29,0081 [p4.0[23] 19.2]14.0119.9} 20.0 | 20.} D1 2 |1 5 15 |« |5 15
%136 2291204 Pa.o[20a a0l Mg S| 3o0 120.) K 31/ 5 s | < |5 |9
c.aG 27050 129.0]%)0 [ 1472779 3\/9, ] 22> 20 a4 21515 |5 |5 |5 S
3.5 12503 20.010.6)14.519.0]/4./] 222 103 1AD.D 1.5 T L5 |s s |5 15
A5 7504 bG.oka.s |fer d 3.0l /20| 123 (563 120.0 2 % 5 s |5 |5 5
3 % 5 {5 |5 5 5
Alkalinity* Chlorine Resid. Ammonia 4 5 | |5 O o
Conc. “(mglL as CaCo3) (ma/L) (mglL) 25 1 )5/ 5 | 5 |& 5 | 5
control (o) — - 2 B\O 5 z 3 5 5
highest conc. L0 Z.07) .5 3 5 | s |3 S 5
4 aa\ 5 |s 14 13 2
Sample Description: Tech. Initials i Caadl G B+ o Z

Comments:

Analysts:

[

Animal Source: A’P) S ,
6/3e/c 3

Date Received:
Date of Hatch:

£/q/0%




AMEC Earth & Environmental

Northwest Bioassay Lab
5009 Pacific Hwy. E., Suite 2
Fife, WA 98424

96 Hour Toxicity Test Data Sheet
Saltwater 96-hr Acute with Renewal

Stort Date & Time: ¢/ Joy 7000

Client: ¢ ~WJ
Sample ID: yvndpime End Date & Time:  &f+.{ (03 1916
Contact: i Test Organism: __« Sa ie
Test #: g 3204 -—ég/f/w Test Protoco!:
D.O. pH Number of
Sample {mgl/L) {mg/L) Sample Rep | Cont Live Qrganisms
Conc. o init. Fin. | Init. Fin. | Init. Fin. | Init. Fin. Conc.or% | # # 0 24 48 ﬁ72 96
0 [ 2448 ]| 48|72 96 0 | 24 48| 48 | 72 | 96 5O [ EN 5 | K 5 S 5
50 5 A5 9] 6. AT C0 |68 | 2205 | B2t [320 8 /% 1328 2 [ ] 5[5 |f 5 |5
T4 3 (Y 5 5 5 S Lh
4 | § 5 |5 IS S 15
1 5
2 5
3 5
4 9
Salinity Test Temperature 1 5
Sample ppt (°C) 2 5
Conc. or % | Init. | Fin. | Init. | Fin. § Init. Fin. | Init. Fin. 3 5
0 48 | 48 | 96 0 24 | 48 | 48 | 72 | 96 4 5
50 29.0|26% | 244 | g0 1 1] (9,0]202 1304 1 5
9.1 2 5
3 5
4 5
1 5
2 5
3 5
Alkalinity* Chlorine Resid. Arnmonia 4 5
Conc. *(mg/L as CaCo3}) (mg/L) {mg/L) 1 5
control 2 5
|_highest conc. 3 5
4 5
Sample Description: Tech. Initials s | M e [T | T

Comments:

Analysts

Animal Source:

Date Received:

Date of Hatch:




Acute Fish Test-96 Hr Survival

Start Date:  9/13/03 Test ID: 0308-03NW Sample ID; Carnival Spirit
End Date: SM7/03 Lab ID: WAAEE-AMEC NW Bioassay Sample Type: GW-Gray Water
Sample Date: 9/12/03 Protocol: EPA 02-EPA Acute Test Species: AA-Atherinops affinis
Comments:

Conc-% 1 2 3 4

D-Control  1.0000 1.0000 0.8000 1.0000
1.5 1.0000 0.6000 1.0000 1.0000
3.125 1.0000 1.0000 0.6000 1.0000
6.25 1.0000 0.8000 1.0000 1.0000

125 0.8000 0.8000 1.0000 1.0000

25 1.0000 0.8000 1.0000 1.0000

50 1.0000 1.0000 1.0000 0.8000

Transform: Arcsln Square Root Rank 1-Tailed
Conc-% Mean N-Mean Mean Min Max CV% N Sum  Critical
D-Control  0.9500 1.0000 1.2857 1.1071 1.3453  0.261 4
1.5 0.9000 09474 1.2305 0.8861 1.3453 18.660 4 17.50 10.00
3425 09000 0.9474 1.2305 0.8861 1.3453 18.660 4 17.50 10.00
6.25 09500 1.0000 1.2857 1.1071 1.3453  9.261 4 18.00  10.00
125 09000 09474 1.2262 1.1071 1.3453 11.212 4 16.00  10.00
25 08500 1.0000 1.2857 1.1071 1.3453  9.261 4 18.00 10.00
50 0.9500 1.0000 1.2857 1.1071 1.3453 9.261 4 18.00  10.00
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates non-normal distribution {p <= 0.01) 0.74647 0.896 -1.2985 0.54636
Bartlet!'s Test indicates equal variances (p = 0.75) 3.44511 16.8119
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU
Steel's Many-One Rank Test 50 >50 2
Dose-Response Plot
1
>
0.4 <
0.8 +
0.7
s
206 4 L
c
& 0.5
T o4
@
<N
0.3
0.2
0.1
OI L] L) L) T L
T i & « i & B
= i 5 © y
Q
)

t N (
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AMEC Earth & Environmental

Northwest Bioassay Lab
5009 Pacific Hwy. E., Suite 2

96 Hour Toxicity Test Data Sheet
Saltwater 96-hr Acute with Renewal

Fife, WA 98424 Al
Client: S%QMM,, ~ b /5&@ Start Date & Time: qéjé‘ 3 YY)
Sample ID: g, el iy, 7 EndDate &Time: ___7//7 47 7 44(~
Contact: ' i Test Organism: W I s 27 s S
Test #: L30F—4 3 i/ Test Protocol:
D.0. pH Number of
Sample (mag/L) (mg/L) Sample Rep [ Cont Live Organisms
Conc. or@ Init. Fin. | Init. Fin. { init. Fin. | init. Fin. Conc. or # # 0 24 48 72 g6
0 12448148 {72196 0244848} 72| 96 ot/ 1 i 5 5 S | 5
Con V68163 14] 671471 b7l3sazdo|a¥ 2218673 2l |5 |5 | s
£5 V4@ lezlg/ b8 7nl 6 Rlasel 2 ad s (59| 2.00873 31wl 5[4 |4 41«
7/28 157164140 L7170 Begdo- 37| 22iein 595241 5./¥ a1l s 1S 151 &1 ¢
£28 17814314146 |L7]68)83]82306.09(8 Y19 e/]3.4% L5 11215 (8 | £ | &1 &
2.5 19 /| )66 94816 L1835 5 alpi/evelsailisz 21/7) 5 |3 |33 3
FAS 23157141201 071¢ A7 /=xles0lv s Ag, 71700 SIs 1S5S & & ] ¢
' 41221 5 |~ 1 1< 1 ¢
Salinity Test Temperature /25 1 19 5 5 & < <
Sample ppt (°C) 2127 | 515 1l l¢ | ¢
Conc. or@ Init. { Fin. | Init. | Fin. | nit. Fin. | Init. Fin. 3 |, 5 |4 = 3 3
0 48 | 48 | 96 0 24 | 48 | 48 | 72 | 956 4 |2¢ 5 $ | [ -
(or/ Z23 % (29l p S| 2iplze el 2 S| 2o il é0-6] 20 6 ez |11 1] 5|5 |5 13 |
/S 293126 u129.8\ 30 20| B A w41 2 7{ 295 2601 2 \ /g S 14 | £ o | o
/28 YOV 9.8 23 216\ 2 2207207109 $175.8 S|z &5 1S5 1 &l &
625 2932020297 |50 Y wpl 22|25 2071 /77 /o 42l 51l o1 1 ¢
/2.5~ V27 32 6129 s zhd 202 V28] 1961240 (25 111721 5 st | o] ¢
25~ NZnelz8dz90zie 12 |7 115 A wp 21220l 5 | [ &[4
31zl 65 s | S 1l
Alkalinity* Chlorine Resid. Ammonia 4 lzg |l 5 | 6| ¢ | ¢
Conc. *{mg/L as CaCo3) {ma/L) (mgfl) Z 4 I EY, 5 rFal s S|
control (64 — — 2 1/91 5 [ 4 ¥ | ¢ | ¢
highest conc. 7.0 o0 i 312715 &1 ¢ c | ¢
dalzd} 8 15 [ <1 | C
Sample Description: Tech. Initials s | A F[r_.) ) 12
Comments: Animal Source: £ §
Date Received: % // 2 /o7
Analysts: M nE b e () Date of Hatch: /9 /53




AMEC Earth & Environmental

Northwest Bioassay Lab
5009 Pacific Hwy. E., Suite 2

96 Hour Toxicity Test Data Sheet
Saltwater 96-hr Acute with Renewal

Fife, WA 98424 Frﬁg r
Client:  SY{ g v, v L) v Start Date & Time: 7 // 33 (51T
Sample ID: sy ol Seorts - EndDate & Time: </, 7 43 /4t~
Contact: 4 Test Organism: _ SNoosiin o P R
Test #: L3305~ 65T A e Test Protocol: ! )
D.O. pH Number of
Sarmple (mg/L) {mg/L) Sample Rep | Cont Live Organisms
Conc. or @ Init. Fin. | Init. Fin. | Init. Fin. | Init. Fin. Conc. org # # 0 24 48 72 96
0 Lealas[48[72 96| 0 [24 48[ 48[ 72 96 57) 11 L 5 1 <1 [
ety | 7388 b3 2 lbol 78271752 |Qu 321247 |€00 2|/l 515 g 1§ £
31241 5 [ | |5 | s
1 A 315 16 135 [F T4
|1 | 1 5
3 5 .
4 5 ‘
Salinity Test Temperature 1 5
Sample ppt (°C) 2 5
Conc. or. Init. [ Fin. { Init. | Fin. | Init. Fin. { Init. Fin. 3 5
0 48 | 48 | 96 0 24 | 48 | 48 ( 72 | 96 4 5
&7 A4 4] X.51299) 2. 6] 75020 T2 N 20.6] 7€ 1 5
! e > 57
e 3 5
- 41 14 5
-~ 11/ 5
- 2/ 5
/3 5
Alkalinity* Chlorine Resid. Ammonia 4 5
Conc. *(mg/L as CaCo3) (mg/L) (mg/L) /11 5
control / 2 5
highest conc. / 3 5
/ 4 5
Sample Description: " Tech. initials

Comments:

Analysts:

Animal Source:

Date Received:

Date of Hatch:




Mysidopsis bahia 48 h Survival



Mysid Acute-48 Hr Survivai

Start Date: ~ 6/10/03 Test ID:  Q306-14NW Sampie ID: Spirit of Columbia #1
End Date: 6/12/03 Lab ID: WAAEE-AMEC NW Bioassay Sample Type: BW-Black Water
Sample Date: 6/9/03 Protocol: EPA 02-EPA Acute Test Species: MY-Mysidopsis bahia
Comments:
Conc-% 1 2 3 4
D-Control  1.0000 1.0000 1.0000 1.0000
1.5 10000 1.0000 1.0000 1 .0000
3.125 1.0000 1.0000 1.0000 0.8000
6.25 1.0000 1.0000 1.0000 1.0000
125 1.0000 1.0000 1.0000 1.0000
25 1.0000 0.8000 1 0000 1.0000
30 1.0000 1.0000 1.0000 1.0000
Transform: Arcsin Sguare Root Rank 1-Tailed
Cone¢-% Mean N-Mean Mean Min Max CV% N Sum_ Critical
D-Control  1.0000 1.0000 1.3453 1.3453 1.3453  0.000 4
1.5 1.0000 1.0000 1.3453 1.3453  1.3453  0.000 4 18.00 10.00
3.125 0.9500 09500 1.2857 1.1071  1.3453  9.261 4 16.00 10.00
6.25 1.0000 1.0000 1.3453 1.3453 13453 0,000 4 18.00 10.00
125 1.0000 1.0000 1.3453 1.3453 1.3453  0.000 4 18.00 10.00
25 09500 0.9500 1.2857 1.1071 1.3453  9.261 4 16.00 10.00
50 1.0000 1.0000 1.3453 1.3453 1.3453  0.000 4 18.00 10.00
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.01) 0.58279 0.896 -2.2845 6.47308
Equality of variance cannot be confirmed
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU
Steel's Many-One Rank Test 50 >50 2
Dose-Response Plot
1 © L . :\ <
0.9 3
0.8 3 L
0.7 3
E 3
= 0.6 4
c ]
@ 0.5 3
i 3
T 043
(o~} 3
~ 3
0.3
0.2
0.1
0 L T T T T
2 W g 8 9 ¥ 3
£ - 5 © "
Q
a]
Page 1 ToxCale v5.0.23 Reviewed by: @



pagqe [ of 2
Saltwater Acute

48 Hour Toxicity Test Data Sheet
AMEC Earth & Envireonmental - NW Biocassay Lab

client: Sanigy HWilseu Start Date & Time: (.9\“3’0/fb |S45
Sample ID: Spnbob Glumbia 1 BW . End Date & Time:__6/1a/03 1600
Contact: ' Test Organisms: Myerdegsl s lbbaly,a
Test# 050 L~ 1ANN Test Protocol: !
Conc. Number of Dissolved Oxygen pH Salinity Temperature Mean
or Live Organisms [& {mg/L) {units) (ppt) (°G) Percent
Rep |Cont, ; Fin. | Init. Fin. | Init. el Fin. | Init. Fin. | Init. Survival
@ # # 0 24 48 | 24 24 B 24 24 48 ’é 0 24 24 24 24 48
coty T4 [ 5 15 5.4 (0.5 157 HR4%19.221 82 Q9300 X3 2501150352
2 [1 |5 5[5
310 |15 is S
AN EREEES _
1.5 11235 15 | 5 Dlelit s |5 THRUY B.2216.21 H20.\ 120.71%0. { 7501250 [X.6
212 15 |5 5 : 3 :
sjliels |5 |5k
4 |4 5 15 5 4 4
5.125 1y |5 |5 |5 § Sele5]> [FRIIRIN]Z 50 20 20.00 30.§ 2501774385
2115 | S ‘
sl |5 |5 [B
4172405 (4 9 | : .
{p.15 113 1S [ |5 5. o e[S 32.21 830 |5, | BE20.\ [50.% | 30,1 250 [/55]a8 ¢
211915 (5 |5
3|5 | | B | |>
41715 |lg |6 |
7.5 1A 15 |6 & 5110.9 |G, 2.2018.3D %J::gfﬂl 2101300 750 1754 [355
2 |2 15 g |5 |
312 [ 5 & [5 £
4]l.]1]5 |=s | 8 _ % _
25 11215 |5 . D951y |5 €1 674 1%.10 [0V 315 (297 | 30.7 [§25 L2505 7 453
2 212 14 4 B z"] 2
3|l 5 |65 |5k G :
a |8 S 1o [ & 1 L
Technician Initials pdNE [T E
Alkalinity* Chlorine Ammonia
Conc. *(n}gll%as CaC03) (mg/L) {mg/L) Sample Description:
control (V] —_ ——
highest conc. <0 Z.0732 - Analyst Initials: W g.;l
Comments: 0 hrs: Mimal Surce: Ak Dake Reevd: bliolod Don: Wi3#53 (ﬂh ’D 77NV
24 hrs, Fed o3 430 AMEGC Northwest Bioassay Lab
48 hrs. 5009 Pacific Hwy. E. Suite 2

Fife, WA 98424
Reviewed: QA check: (253) 922-4296
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Saltwater Acute

48 Hour Toxicity Test Data Sheet
AMEC Earth & Environmental - NW Bioassay Lab

Client: __ Shoanny v Lo; i{i4a Start Date & Time: “ /v 3 15F¢
Sample ID: _CC A\ 15k water End Date & Time: 6/r2ip3 /b
Contact: Test Qrganisms: M. po e
Test# pZol- [h NW Test Protocol:
Conc. Number of ; Dissolved Oxygen 3 pH Salinity Temperature Mean
or Live Organisms |z (rmgil) g {units) {ppt) (°C) Percent
Rep |Cont. Fin. | Init. £ Fin. | init. Fin. | Mit. Fin. | Init. Survival
: # | #] 0] 24 24 | 24 | 48 [ 0 | 24 | 24 24 | 24 24 | 24 | 48
90 1l | D15 nd 1.5 157 %EMD g4\ [%27 3245 50115Q[355
2 ol 5[5
I 5 5 g
419 15 14 g
1
2 ;
3 @
4 :
1 i
2 3
3 '
4 5
1 z
2 .
3 £
4 % E
1 g
3 /
4 ;
1 B :
2 1%
3 :
4 ];§~,|
Technician Initials el =
Alkalinity* Chlorine Ammonia
Cong. *(mg/L as CaCO3) (rmgifL) (mg/L) Sample Description:
control
highest conc. Analyst Initials:
Comments: 0 hrs:
24 hrs. AMEC Northwest Bioassay Lab
48 hrs. 5009 Pacific Hwy. E. Suite 2

Fife, WA 98424
Reviewed: QA check: (253) 922-4236




Mysid Acute-48 Hr Survival

Start Date:  6/10/03 TestiD: 0306-15NW Sample ID: Spirit of Columbia #2
End Date: 6/12/03 Lab ID: WAAEE-AMEC NW Bioassay Sample Type: GW-Gray Water
Sample Date: 6/9/03 Protocol: EPA 02-EPA Acute Test Species: MY-Mysidopsis bahia
Comments:

Conc-% 1 2 3 4

D-Control  0.8000 1.0000 1.0000 1.0000
15 1.0000 1.0000 1.0000 1.0000

3125 1.0000 1.0000 1.0000 1.0000
6.25 0.6000 1.0000 1.0000 0.8000

125 1.0000 0.8000 0.6000 0.8000

25 0.0000 0.0000 0.0000 0.2000

50 0.0000 0.0000 0.0000 0.0000

Transform: Arcsin Square Root Rank 1-Tailed Number Total
Conc-% Mean N-Mean Mean Min Max CV% N Sum  Critical Resp Number
D-Control 00500 1.0000 1.2857 1.1071 1.3453 9.261 4 1 20
15 10000 1.0526 1.3453 1.3453 13453  0.000 4 20.00 10.00 0 20
3425 1.0000 1.0526 1.3453 13453 1.3433 0.000 4 20.00 10.00 0 20
6.25 0.8500 0.8947 1.1709 0.8861 1.3453 18.840 4 1550  10.00 3 20
125 0.8000 0.8421 1.1114 0.8861 1.3453 16.874 4 13.50 10.00 4 20
25 (.0500 0.0526 0.2850 0.2255 0.4636 41.771 4 10.00 10.00 19 20
s50 0.0000 0.0000 0.2255 0.2255 0.2255 0.000 4 10.00  10.00 20 20
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates non-normal distribution {p <= 0.01) 0.87794 0.896 -0.3276 1.43785
Equality of variance cannot be confirmed
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU
Steel's Many-One Rank Test 12.5 25 17.6777 8
Maximum Likelihood-Probit
Parameter Value SE  95% Fiducial Limits Control Chi-Sq Critical P-value Mu Sigma Iter
Slope B.67005 2.05283 4.64739 12.6945 0.05 6.31689 948773 0.18 1.211869 0.11533 9
Intercept 55065 25179 -10.442 -0.5714
TSCR 0.04979 0.02435 0.00206 0.09752 1.0 ——
Point Probits %  95% Fiducial Limits o] ‘¢
ECO 7674 8,77807 4.84541 11.1963 o
ECO0S 3.355 10.5195 6.69941 12.8438 0.8 -
EC10 3.718 11.5849 7.93043 13.8748 07
EC16 39064 12.3641 8.86307 14.6551 >
EC20 4158 13.0205 0.6614 15.3391 301
EC25 4326 13.6114 10.3832 15.9822 S 0.5 1
EC40 4747 15.2221 12.3148 17.9199 2 04
ECS50 5.000 16.2814 13.5123 19.3866 @
EC60 5953 17.4144 14.699 21.1551 0.3
EC75 5674 19.4751 16.6041 24.9047 0.2
ECB0 5.842 20.3589 17.3378 26.7074 ;
EC85 6.036 21.4398 18.1836 29.0543 0-1: °
EC90 6.282 22.8818 19.2431 32.4091 0.0 —o——e— A 44
ECS5 6.645 25.1993 20.8278 38.2906 1 100
EC99 7.326 30.1984 23.9394 52.8381

Page 1 ToxCalc v5.0.23 Reviewed by: K'G



Mysid Acute-48 Hr Survival

Start Date:  6/10/03 Test ID: 0306-15NW Sample ID: Spirit of Columbia #2
End Date: 6/12/03 Lab ID: WAAEE-AMEC NW Bioassay Sample Type: GW-Gray Water
Sample Date: 6/8/03 Protocol: EPA 02-EPA Acute Test Species: MY-Mysidopsis bahia
Comments:

Dose-Response Plot

15+

3.125
6.25 -
12.5
*25
*50

D-Control

Page 2 ToxCalc v5.0.23 Reviewed by: Ez



Saltwater Acute

48 Hour Toxicity Test Data Sheet

AMEG Earth & Environmental - NW Bioassay Lab

\oac}elafz

Client:_Sl1anny + Wilswn Start Date & Time: LGIHD‘D6 (6 50
sample ID: B ot (ol in 2 &W End Date & Time: (p[j2 [0 1245
Contact: Test Organisms:_MugidpnsiS bdh
Test# 0200 -15 N Test Protocol: '
Conc. Number of B Dissolved Oxygen pH 2 Salinity : Temperature Mean
or Live Organisms [ (mg/L) i (units) 2 (ppt) : °C) Percent
Pl Rep |Cont. Fin. 1 Init. 5 Fin. | Init. & Fin. | Init. & Fin. | Init. Survival
(% s | # [0 T 24 [ 48 [ 0 { 24 | 24 [ 48 ) 0 | 24 | 24 | 48 o | 24| 24 48_@[20 24 | 24 | 48
L T A T 6 (L Sl AR BB\ A o8 [P0219) D14, 2.0 212 0| 457
2411619 k 5.8 i 5 |
3 |261 © 5 | 9 5 EF g
2 |21l 51 5195 ¢ __E 5
TR 1lig | 912 6<J§ R 152103 [0l-FR5 25 5.2 R0 [{29120% 205 210 [255] 1007
2S5 [6 19 i _§
3515 19 ;
4 74 5 w95 Al
VY ! ]ié.i 2 2 g o2 104 &% oL [R5 0582 21 [20.3 1 253 11.0(26,0 | 1007
31215 1% 5 i
A2l |5 |5 B =
[0-25 1T lals 15 T BB 1A.0 0.5 [0l AS48TAD %9 2.0 (%04 250210264 A07-
2 2o |l 5 15 | 2 | i ES >
311 |5 Gt
s 201 s (i | b {
125 1132 15 S15 OB AN TSV 50K [%0. 9] 2511 21.0li55 7=
2 16 [ 5 |4 1% & 3 %0
3 |7 5 13 G i
4 128512 [k | | z
5] T [5 1V 1 — 5. o322 11 184 20.8 [%.b 2o elzsil 5.
2 10 [ - _F
s Z1ls [0 | — o
a4 15 11 11 ;
Technician Initials WA B [ b
Alkalinity” Chlorine Ammonia
Conc. *{mgiL as CaCO03) {mg/L}) {mg/L) Sample Description:
control 5 — e — .
highest conc. 70 1 A4 Analyst inifials: Y/, P

0 hrs:
24 hrs.
48 hrs.

Reviewed: 7{—(;)

Comments:

6/2 63

Avimal Sovice - ABS Dak Rec'd  llioje3 pale bakched : ()& ed . Samgle goted

Fod ot %30 . heronon codded.

QA check: QE

AMEC Northwest Bioassay Lab
5009 Pacific Hwy. E. Suite 2
Fife, WA 98424
(253) 922-4296




PM\E Lot 72

Saltwater Acute

48 Hour Toxicity Test Data Sheet
AMEC Earth & Environmental - NW Bioassay Lab

Client: CAbomvar & (U from Start Date & Time: éf 1 /03 [L3o
Sample ID: S0C A2 O rcie, i [ End Date & Time: b [ {2 (03 Ty
Contact: 7 Test Organisms: Musidrn=is Dakhie

Test#: (B0 IS WN Test Protocol: '

Conc. Number of Dissolved Oxygen k2 pH { Salinity Temperature Mean
or Live Organisms (ma/L) '3 {units) = {ppt) (°C) Percent
7 Rep |Cont. Fin_ | Init. 2 Fin, | nit. A Fin. | Init. Fin. | Init. Survival
% s | # 0 | 24 [ 46 f| 0 | 24 | 24 [ 48 J| 0 | 24 | 24 48 )| 0 | 24 | 24 24 | 24 | 48

50 Tl [ B[ 0 | —Hi2B2tek]— 1 OATTHL 1521 — [470.0(%1.0 %07 250 [Zlo)| = ¥

st lo =4 T -' :
3 | % =N — [ i 3
g ;
2 a1 o [0 ﬂﬁ :
1 B 18
2 i %
3 1
4 il :
1 ] ]
2 : % Jgk
3 E = i
z . i
1 5 = —
2 E i %
3 b
2 i : g
E
| |
: . % o
4 5 g
1 I3 # =
3 g &
: b B
Technician Initials __ |[W~ Q| 7
Alkalinity* Chlorine Ammonia
Conc. *{mgil. as CaCO3) {mg/L) {mg/L) Sample Description:
control
highest conc. Analyst Initials:
Comments: 0 hrs:
24 hrs. AMEGC Northwest Bioassay Lab
48 hrs. 5009 Pacific Hwy. E. Suite 2

Fife, WA 98424
Reviewed: QA check: (253) 922-4296




Mysid Acute-48 Hr Survival

Start Date:  6/13/03 Test ID: 0306-20NW Sample 1D: Spirit of Oceanus
End Date: 6/15/03 Lab ID: WAAEE-AMEC NW Bioassa) Sample Type: BW/GW-Combined gray and black wah
Sample Date: 6/12/03 Protocol: EPA 02-EPA Acute Test Species. MY-Mysidopsis bahia
Comments:
Conc-% 1 2 3 4

D-Control  0.8000 1.0000 1.0000 1.0000
15 1.0000 1.0000 1.0000 1.0000

3125 1.0000 0.8000 1.0000 1.0000
6.25 1.0000 1.0000 1.0000 1.0000

12.5 1.0000 0.2000 1.0000 1.0000

25 1.0000 1.0000 0.6000 0.2000

50 0.0000 0.2000 0.0000 0.0000

Transform: Arcsin Squarg Root Rank 1-Tailed Number Total
Conc-% Mean N-Mean Mean Min Max CV% N Sum  Critical Resp Number
D-Control  0.9500 1.0000 1.2857 1.4071 1.3453  9.261 4 1 20

15 10000 1.0526 1.3453 1.3453 1.3453  0.000 4 20.00 10.00 0 20

3125 09500 1.0000 1.2857 1.1071 13453  9.261 4 18.00 10.00 1 20

6.25 1.0000 1.0526 13453 1.3453 1.3453  0.000 4 20.00 10.00 0 20

125 0.8000 0.8421 1.1248 0.4636 1.3453 39.188 4 17.50 10.00 4 20

o5 07000 0.7368 1.0101 0.4636 1.3453 41.952 4 15.00 10.00 6 20

*50 0.0500 0.0526 0.2850 0.2255 0.4636 41.771 4 10.00 10.00 19 20

Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.01} 0.8488 0.896 -1.4098 3.46608
Equality of variance cannot be confirmed
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU
Steel's Many-One Rank Test 25 50 35.3553 4
Maximum Likelihood-Probit
Parameter Value SE  95% Fiducial Limits Control Chi-Sq Critical P-value Mu Sigma lter
Slope 432567 1.01564 2.33502 6.31632 0.05 661989 948773 0.16 142653 0.23118 5
Intercept -1.1707 1.47416 -4.06 1.71868
TSCR 0.02960 0.0195 -0.0085 0.0679 1.0 -
Point Probits o, 95% Fiducial Limits 09:
ECO1 5674 7.73971 2.48465 12.0812 -
EC05 3355 11.1243 4.79556 15.7141 0.8 -
EC10 3718 13.4977 6.77542 18.1676 0.7 1
EC15 3964 153789 8.5243 20.1074 1
EC20 4.158 17.0593 10.1984 21.8654 3:;0-5‘_
EC25 4326 18.6465 11.8559 23.5716 S 0.5 -
EC40 4747 23.3323 16.9545 291121 304:
EC50 5.000 26.7009 205309  33.85 e
ECB0 5.253 305558 24.2735 40.3129 0.3 -
ECT5 5.674 38.2342 305545 56.5635 0.2
EC80 5.842 417916 33.0861 654639 | /
ECB85 6.036 46.3581 36.1129 78.0294 0-1'_ Vi
EC90 6282 52.8192 40.0952 97.8611 0.0 - r
ECO5 6.645 64.0884 46.4872 137.872 1 1000
EC29 7326 92114 60.6221 265.418

Page 1 ToxCalc v5.0.23 Reviewed byﬁ&



Mysid Acute-48 Hr Survival

Start Date:  6/13/03
End Date: 6/15/03
Sample Date: 6/12/03
Comments:

Test ID:  0306-20NW Sample ID: Spirit of Oceanus
LabID: WAAEE-AMEC NW Bioassa)Sample Type: BW/GW-Combined aray and black wats
Protocol: EPA 02-EPA Acute Test Species: MY-Mysidopsis bahia

Dose-Response Plot

1 t—— 2

0.9 3

08l

0.2 3

| —_

D-Control

Page 2

1.5
3.125 1
6.25 1
12.5 4
25 4
*50 -

ToxCalc v5.0.23 Reviewed by: ¥ ’ é



Saltwater Acute

48 Hour Toxicity Test Data Sheet
AMEC Earth & Environmental - NW Bioassay Lab

Client: Shannon 4 Wilsov1 Start Date & Time: (C\\"le% (Rfe ey
sample ID:_Spn i o€ 0ceanvs End Date & Time:_ 115 /02 1500
Contact: Test Organisms: Yvuio((iepoto e b
Test#: 0D0(p—20Nw Test Protocol: !
Cong. Number of B Dissolved Oxygen pH B Salinity 7 Temperature Mean
or Live Organisms [ {mg/L) 7 {units) H {ppt) °C) Percent
Rep |Cont. H Fin, | Init. l Fin. | Init. & Fin. | Init. 3 Fin. | Init. Survival
0 # # 0 24 2 24 24 48 13| O 24 24 48 £ 0 24 24 48 |l © 24 24 438
Con TNl 5 192 i -t | 1olS [%24 % o8- 205 12 :if?.qﬁ 21 1205 201 125%11.4.0 16.9 | Z0 7C/
2 |2l 5 15
ST o '1
il3ls 19D & 5
.S 1 Tl 5 19 ~ 27 2o < {1024 %11 T35 ]9, e|1i¢ 42 30(0: 0125.0726.0 20} _/Ud%
2 [25]5 1% ; h
3 [281 5 < 5 5 i
A (\VJls 19 6 -
2o 11 1S 16 e 2.9 (25 5B 168243 iL;{Pﬁ.a TR0 A Ao he (250 [Ae.O) 45 4
2 [W2le 15 3 . -
3 |l &e |2 b
{2.25 11515 15 5.~5171.2- 15l ‘J?ﬁ To R 1RAL 50 8 29.4 [A2.0 70. 52 0 [175.5 15312501 2a0 [0V
2 [217l5 |9 T £ i‘pt
slale 1= i :
4 4 | = (= & i
2o |1 2 2 7 AL Lo W0 Zilsle 1940827 AL 2E0.21 20 Al 7125 11 25412 F0/a
2 \ o ;
3 Ldl s |89 i B
s 2215 |5 <
25 1 12\ C‘E:; 2 2.0 1.1 5.0 1% OB X 1E 287112071 74. ?‘;7»6.61 255125626 O 25‘7
2 |2 - B B
3 205 | &
a lisle 11 &
Technician Initials Q| k-
Alkalinity* Chlorine Ammonia
Conc. *(mg/L. as CaCO3} {mgl/L} {mg/L} Sample Description:
control 5(n — — _
highest conc. =" < 032 (ody. 7 Analyst Initials: ‘B __ S
7 i ) :
Comments: C hrs: Doy l#¢] o Receyied & h 8] lcz ~cyyee. At%g ‘h’«d’ MOL}CJ Dﬂgo
24 hrs. ! AMEC Northwest Bioassay Lab
48 hrs. 5009 Pacific Hwy. E. Suite 2
Fife, WA 98424
Reviewed: \LG) QA check: ﬂ; (253) 922-4296
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Saltwater Acute

48 Hour Toxicity Test Data Sheet
AMEC Earth & Environmental - NW Bioassay Lab

Client: L/ ) - 1 1 {an Start Date & Time: 7 ‘éﬁ 3 /43 [44 0
Sample 1D~ Sair £ of  es o s End Date & Time: LS /i3 /570
Contact: ! Test Organisms: /Y. bads o
Test#:_ 024~ 2080/ Test Protocol: ‘
Conc. Number of gl Dissolved Oxygen H pH Salinity Temperature Mean
or Live Organisms |[& {mg/L) o (units) {ppt) (°C) Percent
Rep |cont. 8 Fin. | Init. ! Fin. |_Init. Fin. | Init. Fin. |_Init. Survivat
%o # # 0 24 48 F 0 24 24 48 1: 0 24 24 48 0 24 24 24 24 48
50 T2l 5 19 | — Me4dl2.6lpl 59 W77 304818 [$041129.01 50 3%0,5 25- %425 [ 294 %° $/
2 [24]5TE [ 4 - il
3 1|5 [0 T4
412216 11 1o H 4
1 j§ B .
2 i | e
3 : ] |;;.;
4 ; &
1
2 2
3 ]
4 .
1 A ¢
2 [o b
; s
4 : g
1 r B
: i |
2 ;
3 i :
4 i
Technician Initials o (\e [ W T
Alkalinity* Chlorine Ammonia
Conc. *tmg/L as CaCO03) (mg/L) {mg/L) Sample Description:
conlrol
highest cong. Analyst Initials:
Comments: 0 hrs:
24 hrs. AMEC Northwest Biocassay Lab
48 hrs. 5009 Pacific Hwy. E. Suite 2

Fife, WA 98424
Reviewed: QA check: (253) 9224296




Mysid Acute-48 Hr Survival

Start Date: 6/17/03 Test ID: 0306-24NW Sample ID: Sun Princess
End Date: 6/19/03 Lab ID: WAAEE-AMEC NW Bioassay Sample Type: BW/GW-Combined gray & black water
Sample Date: 6/16/03 Protocel: EPA 02-EPA Acute Test Species: MY-Mysidopsis bahia
Comments:
Conc-% 1 2 3 4

D-Control 1.0000 1.0000 1.0000 1.0000
15 1.0000 1.0000 1.0000 1.0000

3.125 1.0000 1.0000 1.0000 1.0000
6.25 1.0000 1.0000 1.0000 1.0000

125 1.,0000 1.0000 1.0000 1.0000

25 04000 0.2000 0.2000 0.2000

50 0.0000 0.0000 0.0000 0.0000

Transform: Arcsin Square Root Rank 1-Tailed Number Total
Conc-% Mean N-Mean Mean Min Max CV% N Sum  Critical Resp Number
D-Control _1.0000 1.0000 1.3453 1.3453 1.3453 0.000 4 0 20
15 1.0000 1.0000 1.3453 1.3453 1.3453 0.000 4 18.00  10.00 0 20
9125 1.0000 1.0000 1.3453 1.3453 1.3453 0.000 4 18.00 10.00 0 20
625 1.0000 1.0000 1.3453 1.3453 1.3453 0.000 4 18.00 10.00 0 20
125 4.0000 1.0000 4.3453 1.3453 1.3453 0.000 4 18.00 10.00 0 20
*25 02500 0.2500 0.5189 0.4636 0.6847 21.301 4 10.00 10.00 15 20
*50  0.0000 0.0000 0.2255 0.2255 0.2235 0.000 4 10.00  10.00 20 20
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates non-normal distribution {p <= 0.01) 0.43373 0.896 3.23077 16.3108
Equality of variance cannot be confirmed
Hypothasis Test (1-tail, 0.05) NOEC LOQEC Chv TU
Steel's Many-One Rank Test 12.5 25 17.6777 ]
Trimmed Spearman-Karber
Trim Level ECS50 95% CL
00% 21.022 18.382 24.042
50% 20.675 17.857 23.936
10.0% 20.365 17.426 23.800 1.0 £
20.0% 10.919 16.973 23377 09 ]
Auto-0.0% 21.022 18382 24.042 T
0.8 1
0.7 4
8 0.6
& ]
8 051
8 0.4
o]
0.3 -
0.2 4
0.1 4
0.0 +—0—r—=@—T—TrOrrr® T
1 10 100

Dose %

Page 1 ToxCale v5.0.23 Reviewed by: 5_(‘: 2



Mysid Acute-48 Hr Survival

Start Date:  6/17/03 Test ID; 0306-24NW Sample ID: Sun Princess

End Date: 6/19/03 Lab ID; WAAEE-AMEC NW Bioassay Sample Type: BW/GW-Combined gray & black water
Sample Date: 6/16/03 Protocol: EPA 02-EPA Acute Test Species: MY-Mysidopsis bahia

Comments:

Dose-Response Plot

1.5

3.125 4
6.25 -
12.5
*25 4
*50

D-Control

Page 2 ToxCalc v5.0.23 Reviewed by:ﬁ



?/CL?( G 6 o{
Saltwater Acute
48 Hour Toxicity Test Data Sheet
AMEC Earth & Environmental - NW Bioassay Lab
crent: S Vannon + wh1$on Start Date & Time: (o/17/0% 1395
Sample ID:_SAN Prinde &S End Date & Time: &7/ 11/03 1%, 00
Cantact: Test Organisms: _My<id ,wg, < baludg
Test# ()40~ 24 MN Test Protocol:
Conc. Number of : Dissolved Oxygen pH & Salinity Temperature Mean
or Live Organisms [ (mg/L} {units) % {ppt) (°C) Percent
Rep |Cont. Fin. | Init. Fin. | Init. k5 Fin. | Init. Fin. | Init. Survival
% # # 0 24 4 24 24 24 24 ki 24 24 24 24 ’
(oYL, 111815 (5 |5 HE7RT] X ERGIFAIIEARY, Eey PR EGAd 2264 106/
2_)Z| 5 | b = !
3lals |2 1S
4 s 519 |5
5 1415 5 15 F7 X AICKS WA 200 200, TREAVEY, s 75
21 | 5l |5 i
s |1 |5 1o :
s el 6 o (b &
A5 T2 1% & [5 6% 50 [{0.% 2.0 [ 14 2051249 9ipY 126.0 100 7o
2 {7l 5 [ 1S5 f
she s |5 15
22 |s (5 | S [ .
T T Tl 15 15 |5 et 50|6% AL APIE PR FEEAETS 2R T
15 2 2 § g E
{ E- : :
A 241 S 19 15 ¢ , w )
D -5 T a6 | o 16 @J@e% |50 |aR 3.05 |R.07 9[29.4 [29. (|39 aS 0 |2 (2T 0 06 fo
3 \ B &
14 lele | o S-L : _
ALY ; ”)é] 2 2 | ®7d15.017.0 % 01 179Y 9. Z5 L/
itz .
a1 ™ls 14
Technician Initials & 9w
Alkalinity™ Chlorine Ammonia
Conc. *{mg/L as CaCOS) {mg/L} {mg/L} Sample Description:
control —
highest conc. 4‘3)(, £ .03 ; i42 % Analyst Initials: 5)"‘4 &
Commenis: O hrs: ljmlmm Spurte; ABS DoOK . &A‘U‘hj? Date f?@éffﬂu—fé’ 0/1'7/_3
24 hrs. AMEC Northwest Bioassay Lab
48 hrs. 5008 Pacific Hwy. E. Suite 2
Fife, WA 98424
Reviewed: iéﬁ QA check: gfz (253) 922-4296
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Saltwater Acute

48 Hour Toxicity Test Data Sheet
AMEGC Earth & Environmental - NW Bioassay Lab

Client: 67(\}\, . Start Date & Time: _ # // 7 A’ 3 SV
Sample ID: 48 Uy 1ncest End Date & Time: _ 5//% /03 [ ko
Contact: i Test Organisms: M+ ba Ko 2
Test#: 73y 344~ 2 ¥ W/ Test Protocol:
Conc. Number of i Dissolved Oxygen A Salinity % Temperature Mean
or Live Organisms [} (ma/L) j {ppt) ; °C) Percent
Rep |Cont. 3 Fin. | Init. 5} Fin. { nit. 4 Fin. | Init. SthrvivaI
Yo # # 0 24 48 19 0 24 24 48 _‘:: 0 24 24 @‘? 0 24 24 48 L
=0 12015 [ S| —W79 52 [Tu g|a°1.3 29.5[29.4 25,0 [20.3]2T0 0 L
2[5 = {0 —1 ; ] :
3|t [ 10 [ = : ii-‘v
4l 1S [0 | — g 2
1 B :
2 B =
3 1
4 i B
2 f
3 ;
7y :
1
2
; | s
4 : /
1 B 7
2 % g
3 | !
4 B g
1 ; :
2 : i
3 i Arg
4 ; f
Technician Initials I#
Alkalinity* Chlorine Ammonia
conc. *(mg/L as CaCO3) (mg/L) (mg/L} Sample Description:
control
highest conc. Analyst Initials:
Comments: 0 hrs:
24 hrs. AMEC Northwest Bicassay Lab
48 hrs. 5009 Pacific Hwy. E. Suite 2

Fife, WA 98424
Reviewed: QA check: (253) 9224296




Mysid Acute-48 Hr Survival

Start Date:  6/19/03 Test ID: 0306-58NW Sample (D; Norwegian Wind
End Date: 6/21/03 Lab ID: WAAEE-AMEC NW Bioassay Sample Type: BW/GW-Combined gray & black water
Sample Date: 6/18/03 Frotocol: EPA 02-EPA Acute Test Species: MY-Mysidopsis bahia
Comments:
Conc-% 1 2 3 4

D-Control  1.0000° 1.0000 1.0000 1 .0000
1.5 1.0000 1.0000 1.0000 1.0000
3.125 10000 1.0000 1.0000 1.0000
6.25 1.0000 1.0000 1.0000 1.0000

125 0.8000 1.0000 1.0000 1.0000

25 1.0000 1.0000 1.0000 1.0000

50 0.8000 0.8000 0.6000 1.0000

Transform: Arcsin Square Root Rank 1-Tailed
Conc-% Mean N-Mean Mean Min Max CV% N Sum  Critical
D-Control  1.0000 1.0000 1.3453 1.3453  1.3453 0.000 4
1.5 1.0000 1.0000 1.3453 1.3453 1.3453 0.000 4 18.00 10.00
3.125 1.0000 1.0000 1.3453 1.3453 1.3453  0.000 4 18.00 10.00
625 1.0000 1.0000 1.3453 1.3453 1.3453 0.000 4 18.00  10.00
125 08500 0.8500 1.2857 1.1071 1.3453  9.261 4 16.00  10.00
25 1.0000 1.0000 1.3453 1.3453 1.3453 0.000 4 18.00 10.00
50 0.8000 0.8000 1.1114 0.8861 1.3453 16.874 4 12.00 10.00
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates non-normal disiribution {p <= 0.01) 0.60686 0.896 -0.365 6.8316
Equality of variance cannot be confirmed
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU
Steel's Many-One Rank Test 50 >50 2
PDose-Response Plot
1¢ - © —e
3 T
0.9 4
0.8 1 >
_ 073
g 0 6 -
E .
3 053
i 3
L 4]
w0 J
h ]
0.3 4
0.2
0.1 3
0 T T T T L)
B o & & 3 & B
= - hr @ o
Q
a

A
Page 1 ToxCalc v5.0.23 Reviewed by: ’T(S‘
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Saltwater Acute

48 Hour Toxicity Test Data Sheet
AMEC Earth & Environmental - NW Bioassay Lab

Client:ﬁﬂfmnaﬂ“ Wi ,6&” Start Date & Time: (o} |G 'D?) 'SZLO
Sample iD: N pyw egh vih v W ard End Date & Time: _ (/Al/03 _ 1816
Contact: J Test Organisms: ey oo il el
Test#: _OD0p - SZNW Test Protocol: ‘ !
Conc. Number of S Dissolved Oxygen l?l pH Salinity Temperature Mean
or Live Organisms g {mg/L) g {units) B {ppt) (°C) Percent
@ Rep {Cont, i Fin. | Init. 3’% Fin. | Init. ";E Fin. [ Init. Fin. | Init. Survival
# # 0 24 48 0 24 24 48 E 0 24 24 48 ; 0 24 24 24 24 48 I
CoN N1l T8 175 TS0 263 |61 |1R26. I3 15,9 {299 202/ 24.7T]; 55 2G5BT Thel
2 141515 [5 % .L !
351 s 1515 | ; ;
4 1jel 5 'S ; cl .
LS 11271 S 5 TE W o0 3R G,q;g%.% 82152 I3 20297 2551207 [{ASS| /007%,
3 | S H :
| s 1l s e 18¢ 3 | ,
2125 1119 15 5 [£ [Co‘ﬁ @.] 1(0.% 189 FRI5KAS 32190017000 202128 % 259126 5(Q8 T 7007
2l41s 15 [5 & l-b 47
31i9]ls [ TG [ 7 5 i
4 1241s |5 g li g | : .
(.25 11i5]15 [ 5 101 006 TI5T Ho A R.2A6.ZTE] 41290 129,624 7130, ?’1(0.0 285 [20Y |38.7 fogs
215115 1 | Al s
3 1iI¥] s 5 |5 I g: &
41281 S s |6 2 q
2.5 ; %l s | b ‘c-;}- Hl 0.1 {0\ [Co BT5g ;Iﬁ'ﬁﬁl BATN B2 B.16 § 45 %05 12970, 15155 126904 [35F FAWA
S | S g ; 2
342115 | 15 & : g
4 12015 T | S | 1 5 .
5B LV Z] S O W6 6. 610 |5 3B 5.5 B0l 2.0 |20 129 1[0 3755 28 3788 337|007
2 ljols 5% & sf i
3215 15 [5 ) : n i
4 121> 155 B % 5
Technician Initials o 1S [T
Alkalinity* Chlorine Ammonia
Cong. *(mglL as CaC03) {mg/L) (mg/L) Sample Description:
control {0 O S
highest conc. Pl = 55. 8 Analyst Initials:
Comments: - Ofrs: Pl Soutece: AR Dae Recd: Gfclon DOK: ehistery éA?/oE o~
24 hrs. T AMEC Northwest Bioassay Lab
48 hrs. 5009 Pacific Hwy. E. Suite 2

( } . Fife, WA 98424
Reviewed: I QA check: {253) 922-4296
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Saltwater Acute

48 Hour Toxicity Test Data Sheet
AMEC Earth & Envircnmental - NW Bioassay Lab

client. Shhdannon «+ Wilson Start Date & Time: (¢ | \<l ID'b 1 520
Sample ID: NOT‘IN‘E'CHGH iAdined End Date & Time: _§ [2 /03 [%:C
Contact: Test Organisms: “ V). ot by [ e
Test# (2 30 {p ==F N Test Protocol:
Conc. Number of FL Dissolved Oxygen fL pH Salinity lgL Temperature Mean
or Live Organisms [§ {mg/L) ; {units) (ppt} ks {°C) Percent
Rep |Cont. ,_ Fin. | Init. E Fin. | Init, ﬁ' Fin. | Init. Fin. | Init. Survival
@ # # 0 24 48 ] o 24 24 | 48 [3] O 24 | 24 | 48 [ 24 | 24 45 [ 24 | 24 | 48 )
S0 {11515 619 Hed (5. A7 [57 1310 [RII5.15 303002 [P0 2 21 30.6 {’255 52203 [3s 7| 39/,
2 12215 14 |9 f sl :
31715 [4 13 ?
4J22l s 15 |5 E 4 o
1 7 Bl &
2 . : E
3 i : 4
1 i E] g
2 Al 3
: 5 ﬁ
| |
1 B
2 T
3 i
4 3
1 ol
2
3 bt
4 H
1 i E g
2 i : ‘_;.:
3 _k ki
4 § 5
Technician Initials CL [5+
Alkalinity* ’ Chlorine Ammonia
Conc. *(rng/L as CaC03) {mg/L}) (mg/L.) Sample Description:
control
| highest conc. Analyst Initials:
Comments: 0 hrs:
24 hrs. AMEC Northwest Bioassay Lab
48 hrs. 5009 Pacific Hwy. E. Suite 2

Ei Fife, WA 98424
Reviewed: ;xﬁ QA check; h g (253) 922-4296




Mysid Acute-48 Hr Survival

Start Date:  6/21/03 Test ID: 0306-59NW Sample ID: Ryndam
End Date: 6/23/03 Lab ID: WAAEE-AMEC NW Bioassay Sample Type: BW/GW-Combined gray & black water
Sample Date: 6/20/03 Protocol: EPA 02-EPA Acute Test Species: MY-Mysidopsis bahia
Comments:
Conc-% 1 2 3 4

D-Control  1.0000 1.0000 1.0000 1.0000
1.5 1.0000 1.0000 1.0000 1.0000

3125 1.0000 1.0000 1.0000 1.0000
6.25 1.0000 1.0000 0.8000 1.0000

12,5 1.0000 0.8000 1.0000 1.0000

25 10000 0.6000 1.0000 1.0000

50 1.0000 1.0000 1.0000 1.0000

Transform: Arcsin Square Root Rank 1-Tailed
Conc-% Mean N-Mean Mean Min Max CV% N Sum  Critical
D-Control 1.0000 1.0000 1.3453 1.3453 1.3453 0.000 4
15 1.0000 4.0000 1.3453 1.3453 1.3453 0.000 4 18.00 10.00
3125 1.0000 1.0000 1.3453 1.3453 1.3453 0.000 4 18.00 10.00
6.25 0.9500 09500 1.2857 1.1071 1.3453 9.261 4 16.00 10.00
12.5 09500 0.9500 1.2857 1.1071 1.34563  9.261 4 16.00  10.00
25 09000 0.9000 1.2305 0.8861 1.3453 18.660 4 16.00 10.00
50 1.0000 1.0000 1.3453 1.3453 1.3453  0.000 4 18.00 10.00
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.01) 0.70606 0.896 -2.1666 6.15821
Equality of variance cannot be confirmed
Hypothesis Test {1-tail, 0.05) NOEC LOEC ChV TU
Steel's Many-One Rank Test 50 >50 2
Dose-Response Plot
10— & &
3 N
(0.9 4
0.8 3 1 1
_07]
206
e 3
& 057
[ ]
L 043
o 3
i ]
0.3 1
0.2 3
0.1
0 T T T T T
£ - > o o - K
] (3]
Q
O

Page 1 ToxCalc v5.0.23 Reviewed by: yﬁ



Sample ID

Contact:
Test #:

48 Hour Toxicity Test Data Sheet
AMEC Earth & Environmental - NW Bioassay Lab

Start Date & Time: (\/a “03

Client; &Lo.,mm_ Wil amn
: quﬂxriaa-ﬁ—

0306~ K9V

Saltwater Acute

End Date & Time:
Test Organisms
Test Protocol:

PSR

&/

a3/03

[7:30

M qumolﬂ' ?m.u.,, ahi,

Conc. Number of ] Dissolved Oxygen g, pH Salinity Temperature Mean
or Live Organisms T {mg/L.) ?; {units) (ppt) (°C) Percent
—_ Rep ]Cont. é Fin. | Init. if Fin. { Init. Fin. | Init. Fin. | init. Survival
(%; # # 0 24 48 §| 0 24 24 48 : 0 24 24 24 24 24 7 ?4 48
coy {1 ‘Zl;.: 515 g i16. 7 16,0 [Z0 |81 S ERGIESENEEE ALl [ 390 ASEST 35S | /107
2 s 5 i 5
3|0 |s |5 |5 2
4 37ls |S [ & g
[.5 1]15]5 15 [ 5 B S.6 [71 15.9 [RACTB.[71834% 9, 7(390 354350 RsYt] fyose
2 Hal¢ .% S i [3
4 | 5 : ]
1S L1 | {s 15 [S5 &l 7/ 159 B0 1¢.33 1 J [HC 25550 RS7 | /997
2 ol s TS |TE
HiE e s |
5 i 3
£, 05 113615 (5 15 We9 |5 [Z¢ (6T FHod+][3al [ g4 29,8 1290 30,9 55 ASSBSYU XSS | £¢ 4
2 liIg S |5 |5 ;
2 A | S g _Lgh J ”
215 z d
ER N 2 o gllgfz 57169 T[S S0 [0 {307 5% [ask[Pe0 (65 | 977
2 & H
4 19 5
35 19 S 15 16 MEFIGo 7] EEYREEN 301 |29.0[30.7 glas.c; X7PSI RS 57
2 115 15 3 2 E i
3 3+ 1S o) S & i
Technician Initials o & ¥
Alkalinity* Chlorine Ammonia
Conc. *{mg/L as CaCQ3) {mg/L} (mgiL) Sample Description:
control o) . —
highest conc. Hle < .03 g.5 Analyst Inifials: ¢
: g M (g
Comments: 0 hrs: R@Cdilfid-' (0}20/03 DOH-{;V!LQ' /g)ur(e.' A’&S
24 hrs. AMEC Northwest Bioassay Lab

4ﬁhrs.
Reviewed: ;. y

a

QA check: % 2

5009 Pacific Hwy. E. Suite 2

Fife, WA 98424
(253) 922-4296



Saltwater Acute

48 Hour Toxicity Test Data Sheet
AMEC Earth & Environmental - NW Bioassay Lab

Client: Qﬂ\w,\,w‘_ + wxﬂ,;a,\ Start Date & Time: F / LJ/& J 204§
Sample ID: A g OO e End Date & Time: &/ 2-3/4 3 1772
Contact: v Test Organisms:  /Me, cr Ve $) ) Aok o
Test# QR0 ~-AINW TestProtoco =~ 47
Cone. Number of Dissolved Oxygen ; Salinity Temperature Mean
or Live Organisms {mg/L) ; {ppt) {°C) Percent
Rep |Cont. Fin. | Init. B Fin. | Init. Fin. | Init. Survival
Co) # | # | 0 [ 2a [ a8 | 0 [ 2424 48 |l © 24 | 24 24 | 24 | 48 )
50 11108 Ts [0 [ & HEgIEa 70 [56 (33 247110 257 13501 ass | jpo/d
2 1lg |5 {5 [§& [ 5 ’
N B IS §
' A ENREERE T
; —
2 E
3
y ;
1 2
2 3
3 fi
4 z
1
5 g
3 —lg
4
1
2
3 3
2 :
1 ; 7
3 |
Technician Initials T+
Alkaiinity* Chlorine Ammonia
Cone. *(mg/L as GaC03) {mg/L) {mg/L) Sample Description:
control
highest conc. Analyst Initials:
Comments: 0 hrs:
24 hrs. AMEC Northwest Bioassay Lab
48 hrs. 5009 Pacific Hwy. E. Suite 2
Z(S Fife, WA 98424
Reviewed: \. S QA check: FQ (253) 922-4296




Mysid Acute-48 Hr Survival

Start Date:*  9/13/03 Test ID:  0309-04NW Sample 1D: Carnival Spirit
End Date: 9/15/03 Lab1D: WAAEE-AMEC NW Bioassay Sample Type: GW-Gray Water
Sample Date: 9/12/03 Protocol: EPA 02-EPA Acute Test Species: MY-Mysidopsis bahia
Comments:

Conc-% 1 2 3 4

D-Control 1.0000 1.0000 0.8000 1.0000
15 1.0000 1.0000 1.0000 1.0000

3125 1.0000 1.0000 1.0000 1.0000
£.25 1.0000 0.8000 1.0000 1.0000

125 1.0000 1.0000 1.0000 1.0000

25 1.0000 1.0000 1.0000 1.0000

50 1.0000 0.8000 1.0000 1.0000

. Transform: Arcsin Square Root Rank 1-Tailed
Conc-% Mean N-Mean Mean Min Max CV% N Sum  Critical
D-Control 00500 1.0000 1.2857 1.1071 1.3453 9,261 4
15 1.0000 1.0526 1.3453 13453 1.3453 0.000 4 20.00 10.00
3125 1.0000 1.0526 1.3453 1.3453 1.3453 0.000 4 20.00 10.00
625 09500 1.0000 1.2857 1.1071 A1 3453 9.261 4 18.00 10.00
125 1.0000 1.0526 1.3453 1.3453 1.3433 0.000 4 20.00 10.00
25 10000 1.0526 1.3453 1.3453 1.3453 0.000 4 20.00 10.00
50 0.9500 1.0000 1.2857 1.1071 1.3453  9.261 4 18.00 1000
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.01) 0.65146 0.896 -1.8653 3.19385

Equality of variance cannot be confirmed

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

Steel's Many-One Rank Test 50 >50 2

Dose-Response Plot
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o _
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g
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Saltwater Acute

48 Hour Toxicity Test Data Sheet
AMEC Earth & Environmental - NW Bioassay Lab

Client: 6]’]6[}1“@14 + Wi ‘3014 Start Date & Time: Wﬂ#ﬁ“/ﬂ% O‘/l%‘ 03
sample iD: Caynival Smﬂf- End Date & Time: __1/1S /02 17101
Contact: Test Organisms: (Wvsj /¢ [)5,5 {04 i
Test #: -9—}6-3—‘-9!'&:’# P30 G~ 04 NwW Test Protocol:
Conc. Number of | Dissolved Oxygen pH Salinity Fr Temperature Mean
Live Organisms {1 (mg/L) {units) 2 {ppl) B {°C) Percent
Rep |Cont. i Fin. | Init. Fin. | Init. Fin. | Init. B Fin. | Init. Survival
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3 55 e 15 1 :
alals 1o 15 ‘ f ;. :
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2 1415 1 12 k : |
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+122]5 (5 1% A 1N
Technician Initials | 4an | I | MF
Alkalinity* Chlorine Ammonia
Conc. *{mg/L as CaCO3) {mg/L) {mg/L) Sample Description:
control [ %4 — —
highest cone. 20 .05 3.3 Analyst Initials: _Rwa_ MNP 198
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Comments: 0 hrs:
24 hrs.
48 hrs.
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AMEC Northwest Bioassay Lab
5009 Pacific Hwy. E. Suite 2

Fife, WA 98424
(253) 922-4296
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Saltwater Acute
48 Hour Toxicity Test Data Sheet

AMEC Earth & Environmental - NW Bioassay Lab

Client: M% v e oA Start Date & Time: 47[4—/-99 3 /l’_) ID?) 16/,
Sample ID: Caruvel Spind End Date & Time: /7 § Jo 3 p 7Y
Contact: / Test Organisms. A . \oabaay
Test#: /) 209 8 & i) Test Protocol:

Conc. Number of Dissclved Oxygen —a pH F Salinity Temperature Mean
or Live Organisms {mg/L) c {units) 5 (ppt) {°C) Percent
(D Rep |Cont. Fin. | Init. & Fin. | Init. Fin. | Init. Fin. | Init. Survival
v. # # 0 24 24 24 48 & 0 24 24 43 0 24 24 24 |24 | 48
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Technician Initials 2NA - i

Alkalinity* Chlorine Ammonia
Conc. *(mg/L as CaCO3) (mg/L) (mg/L) Sample Description:
control
highest conc. Analyst Initials:
Comments: 0 hrs:
24 hrs. AMEC Northwest Bioassay Lab
48 hrs. 5009 Pacific Hwy. E. Suite 2
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