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SUMMARY

Chronic toxicity tests were conducted on six groundwater samples collected from the
Unocal Facility located in Edmonds, Washington. Whole effluent toxicity (WET) tests
were conducted using the test organisms Atherinops affinis (Pacific topsmelt),
Mysidopsis bahia (a mysid shrimp), Pimephales promelas (fathead minnow), and the
water flea Ceriodaphnia dubia. Test organism survival, mysid shrimp, topsmelt, and
fathead minnow growth, and Ceriodaphnia reproduction were evaluated after 7 days of
exposure. All samples were serially diluted with laboratory water for testing.

Mark Dagel managed the project for Scientific Applications International Corporation
(SAIC) working in conjunction with Washington State Department of Ecology (WDOE).
Testing was conducted by AMEC Earth & Environmental, Inc. (AMEC) in Fife,
Washington. Samples were collected 28 May 2003 and used to initiate tests on 29 May
and renew the tests throughout the duration.

MATERIALS AND METHODS

Sample Collection and Transport

Samples of groundwater were collected from six sites at the Unocal facility in Edmonds,
Washington on 28 May 2003. Sample containers consisted of 10 and 20-liter (L)
polyethylene collapsible cubitainers. The cubitainers were filled, packed in coolers
containing ice, and transported to AMEC by SAIC personnel. Samples arrived within 24
hours of collection in good condition. Appropriate chain-of-custody procedures were
employed during collection and transport. Chain-of-custody documentation is contained
in Appendix .

Sample Receipt

Upon arrival at AMEC, coolers were opened and samples were matched to the chain-of-
custody information. Receipt temperature was measured in each sample and recorded
on the chain-of-custody form. Water quality parameters were measured in a subsample
taken from each effluent sample and recorded in a logbook maintained in the laboratory.
A summary of sample receipt water quality parameters is located in Appendix E.
Samples were held in a 4°C cold room until use.

Organism Procurement and Handling
Atherinops affinis, Mysidopsis bahia, Pimephales promelas

Test specimens were obtained on 29 May 2003 from Aquatic Biosystems located in Fort
Collins, Colorado. Each species was transported separately to AMEC in oxygen-
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saturated water contained in plastic bags. Insulated ice chests containing the bags were

shipped by overnight delivery service. Upon arrival at AMEC, organism receipt

information including physical parameters and organism health was recorded. Test
organisms were acclimated to test conditions and held until test initiation.

Ceriodaphnia dubia

Ceriodaphnia neonates were obtained from in-house cultures following EPA’s block
parentage method (EPA/821/R-02/013). Ceriodaphnia brood boards were started one
week prior to test initiation by placing one neonate in a 30 milliliter (ml) polypropylene
plastic cup containing 15 ml laboratory water and containing 100 microliters (ul) each of
a yeast, CEROPHYLL®, trout chow (YCT) mixture, and a suspension of the green alga,
Selenastrum capricornutum. The brood board was renewed and fed daily by transferring
individuals to new cups containing laboratory water and 100 pl each of YCT and
Selenastrum. The number of neonates produced per organism was counted and
recorded on a data sheet daily.

Test Procedures

Test procedures are summarized in Tables 1 through 4 and follow protocols described in
EPA/600/R-95/136 (1995) for Pacific topsmelt, EPA-821-R-02-014 (2002) for mysid
shrimp) and EPA-821-R-02-013 (2002) for fathead minnow and Ceriodaphnia. All tests
were initiated within 36 hours of sample collection. Samples were tested at five
concentrations, beginning with full-strength sample and incorporating a 50-percent
dilution series using laboratory water.

Topsmelt, mysid shrimp, and fathead minnow were fed brine shrimp nauplii twice daily,
once in the morning and again the afternoon after test solution renewal. No food was
added to test chambers on Day 7. An 80 percent solution renewal was conducted daily
and the number of test organisms in each chamber was counted and recorded.
Temperature, dissolved oxygen (DO), pH, and conductivity were monitored and
recorded daily. Any dead test organisms were noted and discarded on a daily basis.

At test termination, the contents of each test chamber in the topsmelt, mysid shrimp, and
fathead minnow tests were gently mixed and carefully poured through a fine mesh
screen. The test organisms were carefully rinsed with deionized water and transferred
to dried, tared weigh pans. Organisms were then dried in an oven for 24 hours at 60°C
for 24 hours and weighed.
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Table 1. Pacific Topsmelt 7-day Survival and Growth Test Procedure

Test Organism:

Test Organism Source:

Test Organism Age:

Test Duration:

Feeding:

Test Chamber:

Test Solution Volume:

Test Temperature:

Dilution Water:

Salinity:

Test Concentrations (% sample):
Number of Organisms/Chamber:
Number of Replicates/Conc.:
Photoperiod:

Aeration:

Deviations:

Test Protocol:

Test Acceptability:

Reference Toxicant:

Atherinops affinis

Aquatic Biosystems; Fort Collins, Colorado
12 days post hatch

7 days with daily solution renewal
Artemia nauplii twice daily

1000-ml polypropylene beaker

500 ml

20+1°C

40 Fathoms Artificial Seawater

30 ppt

100%, 50%, 25%, 12.5%, 6.25%, 0.0%
6

5

16 hours light/ 8 hours dark

Samples aerated prior to mixing dilutions
None

EPA/600/R-95/136

> 80% control animal survival
mean dry weight > 0.85 mg per surviving control fish
Copper chloride

Table 2. Mysid Shrimp 7-day Survival and Growth Test Procedure

Test Organism:

Test Organism Source:

Test Organism Age:

Test Duration:

Feeding:

Test Chamber:

Test Solution Volume:

Test Temperature:

Dilution Water:

Salinity:

Test Concentrations (% sample):
Number of Organisms/Chamber:
Number of Replicates/Conc.:
Photoperiod:

Aeration:

Deviations:

Test Protocol:

Test Acceptability:

Reference Toxicant:

Mysidopsis bahia

Aquatic Biosystems; Fort Collins, Colorado
7 days post hatch

7 days with daily solution renewal

Artemia nauplii twice daily

250-ml polypropylene cup

200 ml

26+1°C

40 Fathoms Artificial Seawater

30 ppt

100%, 50%, 25%, 12.5%, 6.25%, 0.0%

5

8

16 hours light/ 8 hours dark

Samples aerated prior to mixing dilutions
None

EPA-821-R-02-014

> 80% control animal survival

mean dry weight > 0.20 mg per surviving control fish
Copper chloride
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Table 3. Fathead minnow 7-day Survival and Growth Test Procedure

Test Organism:

Test Organism Source:

Test Organism Age:

Test Duration:

Feeding:

Test Chamber:

Test Solution Volume:

Test Temperature:

Dilution Water:

Test Concentrations (% sample):
Number of Organisms/Chamber:
Number of Replicates/Conc.:
Photoperiod:

Aeration:

Deviations:

Test Protocol:

Test Acceptability:

Reference Toxicant:

Pimephales promelas

Aquatic Biosystems; Fort Collins, Colorado
< 24 hours post hatch

7 days with daily solution renewal

Artemia nauplii twice daily

500-ml polypropylene cup

250 ml

25+1°C

Moderately Hard Synthetic Freshwater
100%, 50%, 25%, 12.5%, 6.25%, 0.0%

10

4

16 hours light/ 8 hours dark

Samples aerated prior to mixing dilutions
None

EPA-821-R-02-013

> 80% control animal survival

mean dry weight > 0.25 mg per surviving control fish
Sodium chloride

Table 4. Ceriodaphnia 7-day Survival and Reproduction Test Procedure

Test Organism:

Test Organism Source:

Test Organism Age:

Test Duration:

Feeding:

Test Chamber:

Test Solution Volume:

Test Temperature:

Dilution Water:

Test Concentrations (% sample):
Number of organisms/chamber:
Number of Replicates/Conc.:
Photoperiod:

Aeration:

Deviations:

Test Protocol:

Test Acceptability:

Reference Toxicant:

Ceriodaphnia dubia

In-house cultures

< 24 hours

7 days with daily solution renewal

100 pl each YCT and Selenastrum daily
30-ml polypropylene cup

15 ml

25+1°C

Moderately Hard Synthetic Water
100%, 50%, 25%, 12.5%, 6.25%, 0.0%
1

10

16 hours light/ 8 hours dark

Samples aerated prior to mixing dilutions
None

EPA-821-R-02-013

> 80% control animal survival;

60% surviving control organisms producing 3 broods
and averaging 15 neonates per surviving adult

Sodium chloride
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Ceriodaphnia neonates were less than 24 hours old and within eight hours of age at test
initiation. Solution renewal was performed daily by transferring organisms using a wide
pore glass pipet to chambers containing fresh test solution and 100 ul each YCT and
Selenastrum. Water quality parameters and survival were monitored and recorded daily.
The number of neonates produced per organism each day were counted and recorded,
prior to being discarded.

STATISTICAL ANALYSES

Statistical analyses were performed using the appropriate data analysis pathway and
procedures contained in the Toxcalc Comprehensive Toxicity Data Analysis and
Database Software, Version 5.0 (Tidepool Scientific Software 1992 — 1994).

RESULTS

Tables detailing individual replicate results are contained in Appendices A, B, C, and D
for Pacific topsmelt, mysid shrimp, fathead minnow, and Ceriodaphnia, respectively.
Sample receipt information, water quality data, statistical analyses, reference toxicant
data, and chain-of-custody information are contained in Appendices E, F, G, H, and |,
respectively.

Mean control survival was 90 percent, or greater, in all tests. This value exceeds the
EPA guideline survival criterion of 80 percent. Topsmelt, mysid shrimp, and fathead
minnow growth exceeded the EPA criterion of a minimum average of 0.85, 0.20, and
0.25 mg per surviving organisms in the controls. Ceriodaphnia reproduction in the
controls exceeded the minimum requirement of 60 percent of surviving control
organisms producing three broods averaging a minimum of 15 neonates.

Table 5 summarizes the NOEC and ECs, values for samples for all species tested. The
NOEC is the highest concentration exhibiting no effect and the ECs is the concentration
estimated to produce an effect on 50 percent of the organisms.
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Table 5. Whole Effluent Toxicity Test Results — NOEC and EC5y in % Sample

Endpoint Sample ID
. ndpoin
Species o
(% Sample) MW-146 MW7 MW-17 %‘g"é MW-129  MW-W
NOEC 100 100 100 100 25 100
Survival
LCso >100 >100 >100 >100 48 >100
Topsmelt
NOEC 25 100 100 100 25 50
Growth
ECso 85 >100 >100 >100 40 >100
NOEC 25 100 50 100 25 50
Survival
Mysid LCso 54 >100 78 >100 47 >100
Shrimp NOEC | 125 25 25 25 12,5 25
Growth
ECso 41 78 50 >100 26 67
NOEC 50 100 100 100 50 50
Survival
Fathead LCso 84 >100 >100 >100 84 >100
minnow NOEC 50 100 100 100 25 25
Growth
ECso 74 >100 >100 >100 67 >100
NOEC 100 100 100 100 100 100
Survival
LCso >100 >100 >100 >100 >100 >100
Ceriodaphnia
NOEC 25 50 100 25 50 50
Reproduction
ECso 61 >100 >100 >100 96 >100

Note: NOEC - No Observed Effect Concentration
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Appendix Table B-1. Unocal Groundwater Study
Mysid Shrimp Chronic Survival & Growth
WET-MW-146
Test Initiation: 29 May 2003

Survival Growth
Concentration Mean % Tare Weight Total Weight Weightper Mean Weight
% Replicate # Alive % Survival Survival mg mg Fish ? (mg) (ma)
1 5 100 43.10 44.91 0.362
2 5 100 41.60 43.21 0.322
3 5 100 42.64 44.65 0.402
4 5 100 41.05 42.89 0.368
Control 5 5 100 100 43.48 45.40 0.384 0.381
6 5 100 43.97 45.88 0.382
7 5 100 43.55 45.66 0.422
8 5 100 42,74 4477 0.406
1 4 80 42.81 44.44 0.326
2 5 100 42.82 44.64 0.364
3 5 100 42.46 44.66 0.440
4 5 100 44.38 46.27 0.378
6.25 5 5 100 % 45,78 48.20 0.484 0.381
6 5 100 41.87 43.78 0.382
7 4 80 44.08 45.64 0.312
8 5 100 41.40 43.19 0.358
1 5 100 43.87 45.65 0.356
2 5 100 42.68 44.27 0.318
3 5 100 4298 44.78 0.360
4 5 100 42.49 4443 0.388
125 5 4 80 % 43.28 45.00 0.344 0.358
6 5 100 44.34 46.15 0.362
7 5 100 41.85 43.67 0.364
8 5 100 44,04 45.89 0.370
1 4 80 42.24 43.26 0.204
2 5 100 42.48 44.36 0.376
3 5 100 43.20 44,95 0.350
4 5 100 41.89 43.78 0.378
25 5 5 100 % 43.64 45.21 0.314 0.324
6 5 100 42.81 44.55 0.348
7 5 100 42,53 43.99 0.292
8 5 100 42.15 43.79 0.328
1 3 60 43.03 43.57 0.108
2 3 60 42.91 43.69 0.156
3 2 40 42.13 42.42 0.058
4 4 80 42.30 42.96 0.132
50 5 5 100 68 41.27 42.10 0.166 0.129
6 3 60 42.72 43.27 0.110
7 3 60 41.30 42.04 0.148
8 4 80 4222 43.00 0.156
1 1 20 44.94 45.09 0.030
2 0 0 - - 0.000
3 0 0 - - 0.000
4 0 0 - - 0.000
100 5 1 20 S 40.67 40.76 0.018 0.008
6 0 0 - - 0.000
7 0 0 - - 0.000
8 0 0 - - 0.000

a- Weight per mysid evaluated using the combined growth & survival endpoint. Divide weight per container by initial organism count.




Appendix Table B-2. Unocal Groundwater Study
Mysid Shrimp Chronic Survival & Growth
WET-MW-7
Test Initiation: 29 May 2003

Survival Growth
Concentration Mean % Tare Weight Total Weight Weight per  Mean Weight
% Replicate # Alive % Survival Survival mg mg Fish ? (ma) (maq)
1 ] 80 42.64 44.02 0.276 B
2 5 100 43.56 45.42 0.372
3 5 100 44.01 45.54 0.306
4 5 100 42.59 4417 0.316
Control 5 5 100 9% 42.33 44.13 0.360 0.336
6 5 100 42.30 44.32 0.404
7 5 100 42.67 44.66 0.398
8 4 80 42.45 43.72 0.254
1 5 100 42.24 43.38 0.228
2 5 100 43.36 45.39 0.406
3 5 100 42.41 4410 0.338
4 4 80 42.77 43.76 0.198
6.25 5 4 80 % 43.13 44.73 0.320 0.208
6 5 100 41.65 42.65 0.200
7 5 100 40.41 41.94 0.306
8 5 100 42.34 44.26 0.384
1 5 100 41.18 42.75 0.314
2 5 100 43.16 44.70 0.308
3 5 100 42.55 44.01 0.292
4 4 80 43.17 44.33 0.232
125 5 5 100 % 42.91 44.40 0.298 0.302
6 5 100 43.91 45.58 0.334
7 5 100 43.04 44.54 0.300
8 5 100 42.62 44.30 0.336
1 3 60 42.94 43.43 0.098
2 4 80 43.22 44.70 0.296
3 5 100 42.85 44.30 0.290
4 5 100 41.63 43.33 0.340
2 5 5 100 88 42.47 43.83 0.272 0.267
6 5 100 43.46 45.18 0.344
7 5 100 42.76 44.37 0.322
8 3 60 42.07 42.93 0.172
1 4 80 41.48 42.60 0.224
2 3 60 42.67 43.46 0.158
3 4 80 43.31 44,70 0.278
4 5 100 42.44 43.82 0.276
S0 5 5 100 88 42.48 43.87 0.278 0.247
6 5 100 41.40 43.06 0.332
7 5 100 42.75 43.83 0.216
8 4 80 43.66 4472 0.212
1 4 80 43.69 44.41 0.144
2 5 100 42.97 43.63 0.132
3 3 60 43.19 43.42 0.046
4 4 80 43.02 43.54 0.104
100 5 5 100 85 42.26 42.86 0.120 0.104
6 5 100 43.20 43.77 0.114
7 4 80 43.11 43.50 0.078
8 4 80 42.19 42.66 0.094

a- Weight per mysid evaluated using the combined growth & survival endpoint. Divide weight per container by initial organism count.




Appendix Table B-3. Unocal Groundwater Study
Mysid Shrimp Chronic Survival & Growth
WET-MW-17
Test Initiation: 29 May 2003

Survival Growth
Concentration Mean % Tare Weight Total Weight Weight per  Mean Weight
% Replicate # Alive % Survival Survival mg mg Fish ? (mg) (ma)
1 5 100 39.91 4117 0.252
2 4 80 44.20 45,55 0.270
3 5 100 43.71 45,25 0.308
4 5 100 44.16 45.96 0.360
Control 5 5 100 93 45.65 47.04 0.278 0.285
6 4 80 43.85 45.26 0.282
7 5 100 42.06 43.40 0.268
8 4 80 41.01 42.30 0.258
1 5 100 42.33 43.59 0.252
2 4 80 43.98 4479 0.162
3 4 80 38.78 39.86 0.216
4 4 80 42.98 44,25 0.254
6.25 5 5 100 88 41.91 43.48 0.314 0.254
6 5 100 45.12 46.52 0.280
7 4 80 43.49 4472 0.246
8 4 80 43.09 44.62 0.306
1 3 60 42.70 43.86 0.232
2 4 80 44.69 45.88 0.238
3 5 100 41.39 42.82 0.286
4 5 100 43.58 44.66 0.216
125 5 4 80 8 42.90 43.96 0.212 0.224
6 5 100 41.58 42.90 0.264
7 3 60 44.80 45,39 0.118
8 4 80 43.54 44.68 0.228
1 4 80 43.04 44.04 0.200
2 5 100 41.60 42.83 0.246
3 5 100 42.76 44.18 0.284
4 5 100 42.14 43.62 0.296
25 5 5 100 % 41.13 42.38 0.250 0.248
6 5 100 42.35 43.28 0.186
7 5 100 40.56 4177 0.242
8 5 100 43.50 44,88 0.276
1 5 100 41.33 42.44 0.222
2 3 60 42.13 42.70 0.114
3 2 40 43.30 43.72 0.084
4 5 100 43.25 44.00 0.150
50 5 5 100 80 44.18 45.36 0.236 0.156
6 5 100 43.47 44.26 0.158
7 2 40 43.55 44,03 0.096
8 5 100 43.83 44.77 0.188
1 0 0 - - 0.000
2 3 60 44.35 44.60 0.050
3 2 40 43.87 4413 0.052
4 0 0 - - 0.000
100 5 0 0 23 ) i 0.000 0.025
6 2 40 43.67 43.85 0.036
7 1 20 43.71 43.90 0.038
8 1 20 4413 44.26 0.026

a- Weight per mysid evaluated using the combined growth & survival endpoint. Divide weight per container by initial organism count.




Appendix Table B-4. Unocal Groundwater Study
Mysid Shrimp Chronic Survival & Growth
WET-MW-103R
Test Initiation: 29 May 2003

Survival Growth
Concentration Mean % Tare Weight Total Weight Weight per  Mean Weight
% Replicate # Alive % Survival Survival mg mg Fish ® (mg) (ma)
1 2 80 42.80 44.30 0.300 B
2 4 80 42.71 4422 0.302
3 5 100 43.50 45.44 0.388
4 5 100 41.80 43.55 0.350
Control 5 5 100 % 43.22 45.06 0.368 0.338
6 5 100 42.70 44.25 0.310
7 5 100 42.03 43.93 0.380
8 5 100 43.63 45.15 0.304
1 5 100 44.35 46.24 0.378
2 5 100 43.10 45.26 0.432
3 5 100 43.48 44.99 0.302
4 3 60 43.24 44.62 0.276
6.25 5 4 80 8 42.64 43.82 0.236 0.313
6 4 80 43.95 45.34 0.278
7 5 100 42.12 43.69 0.314
8 4 80 43.45 44.90 0.290
1 5 100 41.92 43.65 0.346
2 5 100 42.51 43.97 0.292
3 4 80 43.73 45.10 0.274
4 5 100 43.04 44.47 0.286
125 5 5 100 %8 45.18 46.78 0.320 0.316
6 5 100 43.56 45.51 0.390
7 5 100 43.14 44.85 0.342
8 5 100 42.95 44.33 0.276
1 5 100 43.14 44.62 0.296
2 4 80 42.95 44,22 0.254
3 5 100 42.74 44 .46 0.344
4 5 100 43.28 45.21 0.386
25 5 5 100 % 43.72 45.38 0.332 0.317
6 5 100 43.61 45.29 0.336
7 5 100 42.79 44.39 0.320
8 4 80 43.19 44.54 0.270
1 4 80 43.17 44.40 0.246
2 5 100 43.40 45.16 0.352
3 5 100 43.24 44.59 0.270
4 4 80 43.83 44.83 0.200
S0 5 5 100 %0 43.64 45.31 0.334 0.275
6 4 80 43.41 44.84 0.286
7 5 100 43.21 44.87 0.332
8 4 80 43.31 44.20 0.178
1 5 100 42.85 43.63 0.156
2 4 80 43.66 44.83 0.234
3 5 100 43.48 44.65 0.234
4 5 100 44.19 45.68 0.298
100 5 4 80 % 42.97 43.94 0.194 0.227
6 4 80 42.45 43.35 0.180
7 5 100 44.40 45.93 0.306
8 4 80 43.79 44.84 0.210

a- Weight per mysid evaluated using the combined growth & survival endpoint. Divide weight per container by initial organism count.




Appendix Table B-5. Unocal Groundwater Study
Mysid Shrimp Chronic Survival & Growth
WET-MW-129
Test Initiation: 29 May 2003

Survival Growth
Concentration Mean % Tare Weight  Total Weight Weight per  Mean Weight
% Replicate # Alive % Survival Survival mg ma Fish ? (mq) (mgq)
1 4 80 43.82 45.15 0.266 B
2 5 100 43.44 45.14 0.340
3 4 80 43.76 45.01 0.250
4 5 100 4217 44,10 0.386
Control 5 5 100 9 43.67 45.66 0.398 0.822
6 5 100 42.71 44,48 0.354
7 4 80 43.00 44 .15 0.230
8 5 100 42.21 43.98 0.354
1 5 100 43.49 44.80 0.262
2 5 100 44,02 4578 0.352
3 5 100 43.60 45.46 0.372
4 4 80 43.15 44.78 0.326
6.25 5 4 80 95 43.53 44.48 0.190 0.302
6 5 100 42.54 44,06 0.304
7 5 100 43.69 45.38 0.338
8 5 100 43.44 44.81 0.274
1 4 80 44.46 45.98 0.304
2 5 100 41.19 42.95 0.352
3 5 100 43.56 44.60 0.208
4 5 100 43.29 44.40 0.222
125 5 5 100 9 43.20 44.62 0.284 0.268
6 4 80 43.53 44.43 0.180
7 5 100 43.25 44.24 0.198
8 5 100 42.97 44.95 0.396
1 2 40 43.50 43.59 0.018
2 5 100 43.18 44.36 0.236
3 4 80 43.02 43.98 0.192
4 5 100 43.23 43.90 0.134
25 5 4 80 85 43.72 44.27 0.110 0.158
6 5 100 43.30 44.60 0.260
7 5 100 43.34 44.15 0.162
8 4 80 43.88 44.64 0.152
1 2 40 43.74 44.22 0.096
2 3 60 43.01 43.56 0.110
3 2 40 4279 43.37 0.116
4 2 40 44.50 44.57 0.014
S0 5 3 60 45 43.26 43.82 0.112 0.081
6 3 60 43.73 44,50 0.154
7 2 40 42.89 42.91 0.004
8 1 20 43.90 4411 0.042
1 0 0 - - -
2 0 0 - - -
3 0 0 - - -
4 0 0 - - -
100 5 0 0 0 i ] )
6 0 0 - - -
7 0 0 - - -
8 0 0 - - -

a- Weight per mysid evaluated using the combined growth & survival endpoint. Divide weight per container by initial organism count.




Appendix Table B-6. Unocal Groundwater Study
Mysid Shrimp Chronic Survival & Growth
WET-MW-W
Test Initiation: 29 May 2003

Survival Growth
Concentration Mean % Tare Weight  Total Weight Weightper Mean Weight
% Replicate # Alive % Survival Survival mg ma Fish ? (mq) (mq)
1 5 100 42,74 44.48 0.348
2 5 100 43.10 44.69 0.318
3 5 100 42.53 44.23 0.340
4 5 100 42.29 43.87 0.316
Control 5 5 100 % 42.68 44.55 0.374 0.332
6 5 100 43.36 44.95 0.318
7 5 100 43.86 45.57 0.342
8 4 80 43.42 44.90 0.296
1 5 100 42.09 43.78 0.338
2 5 100 42.71 44 .37 0.332
3 5 100 42.84 44.94 0.420
4 5 100 43.97 45.87 0.380
6.25 5 5 100 93 43.24 45.02 0.356 0.330
6 4 80 43.36 44.81 0.290
7 4 80 42.44 43.72 0.256
8 4 80 43.37 44.69 0.264
1 5 100 42.63 44.20 0.314
2 5 100 43.43 45.42 0.398
3 5 100 42.68 44.30 0.324
4 5 100 42.54 43.97 0.286
125 5 4 80 9% 43.65 45.05 0.280 0.335
6 5 100 42.98 44.87 0.378
7 5 100 42.92 44.68 0.352
8 5 100 42.52 44.27 0.350
1 5 100 43.31 45.07 0.352
2 5 100 42.16 43.45 0.258
3 5 100 42.69 44.50 0.362
4 5 100 43.01 44.33 0.264
25 5 4 80 98 43.04 44 .11 0.214 0.299
6 5 100 44.48 45.98 0.300
7 5 100 44.03 45.69 0.332
8 5 100 44.22 45.78 0.312
1 5 100 43.79 4476 0.194
2 5 100 43.68 44.93 0.250
3 5 100 42,43 43.32 0.178
4 5 100 42.04 43.20 0.232
S0 5 4 80 93 42.53 43.40 0.174 0.204
6 5 100 44.85 45.67 0.164
7 4 80 43.70 44.67 0.194
8 4 80 42.96 44.17 0.242
1 5 100 4410 44.92 0.164
2 3 60 43.30 43.80 0.100
3 3 60 42.25 42.74 0.098
4 3 60 44.01 44.58 0.114
100 5 3 60 68 42.78 43.19 0.082 0.108
6 3 60 43.95 44.41 0.092
7 5 100 42.13 42.91 0.156
8 2 40 43.60 43.87 0.054

a- Weight per mysid evaluated using the combined growth & survival endpoint. Divide weight per container by initial organism count.
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Unocal Groundwater WET Testing
June 2003

REFERENCE TOXICANT TESTS

Reference toxicant tests were conducted concurrent with the samples to assess the
health of test organisms and the consistency of our laboratory procedures. The results
are summarized in Table 6. Results for tests with all four test species were within
internal control chart limits of + two standard deviations (Appendix H).

Table 6. Chronic Reference Toxicant Results

Species Test ID Endpoint CcVv
Endpoint (%)
(ug/L CuCly)
Pacific Topsmelt RT052903AA
Survival (LC50) 482 33.8
Growth (EC50) 457 323
Mysid Shrimp RT052903MY
Survival LC50) 485 24.9
Growth (EC50) 489 231
(g/L NaCl)
Pimephales promelas ~ RT052903PP
Survival (LC50) 5.8 15.2
Growth (EC50) 4.9 222
Ceriodaphnia dubia RT052903CD
Survival (LC50) 1.6 20.5
Reproduction (EC50) 0.9 30.2

AMEC Northwest Bioassay Laboratory 8
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Appendix Table E. Unocal Groundwater Study
Sample Receipt Information

Sample ID
MW-146  MW-7 MW-17  MW-103R  MW-129  MW-W
AMEC 1D 03-0186 | 03-0187 | 03-0188 | 03-0189 | 030190 | 03-0191
Sample Date 528/03 | 5/28/03 | 5/28/03 | 5/28/03 | 5/28/03 | 5/28/03
Sample Time 09:35 09:36 13:25 17:00 15:20 19:40
Receipt Date 5/29/03 | 5/20/03 | 5/29/03 | 5/20/03 | 520003 | 5/29/03
Receipt Time 08:20 08:20 08:20 08:20 08:20 08:20
Receipt Temp. (°C) 10 25 38 4.3 1.2 4.8
Dissoloved Oxygen
(mg/L) 15 4.0 3.7 2.4 1.8 3.0
pH 6.43 6.48 6.68 6.67 6.72 6.75
Conductivity
(uS/cm) 388 255 225 699 717 826
Salinity (ppt) 0.1 0.1 0.1 0.4 0.4 0.6
Hardness (mg/L
CaCOs) >400 >400 116 >400 >400 >400
Alkalinity (mg/L
CaC0s) 264 184 88 392 >400 >400
Chlorine (mg/L) <0.03 0.06 0.12 0.05 <0.03 <0.03
Ammonia (mg/L) 35 1.6 0.9 5.7 26 4.4










AMEQC Earth & Environmental - NW Bioassay Lab Initial and Final Chemistries

. ’ Seven Day Chronic Saltw ater Bloassay
lient: MVWC&} Start Date & Time: Zq 03 300
sample ID: #7 Ui -7 Stop Date & Time: b/</i 3 1LYS
Test No: Q?zcg_zq,t\)w Test species: M. bglnid
D ——
l Con?e%tration 0 1 2 e T 3 R
; pH 2117371537 [4,06 [8.33 %35 3.0l ez | 445 K04 8.39 (202 48-45
|____DO (mg/l) ¥ 4 |CY¥ (85170 o263 |51 < |69 49 6% 156 13F.0
[ Sannity (ppt) | 91,0396 [27€ 1230, 199.7 AL |4 T 229 @60F Je o |73 [30.6 [2%0 | Z0\b|34. 7
~ Temperature (°C) | 353 29 P125.9 [ 26 2124.9 1353[25,5 255 (2.0 |'135.2]5.9 [255 4.5 [35.%
D
\ Concentration 0 1 2 ;}’3 4 5 6
e R R T e
2. 1790 1€04 177,991 92+ 2. 2% [1.9918.3+| 29918371 794 |%.3! &
| Do(msﬂ) TG %g €% 6551720 | »]116% 14T |L] 4.0 1¢% *43 €7 15%
[ Salinity (pp) | 29,0 32.9[3%.0 137, 3| 22.7 %! ’A‘I-i‘;lj.s 30.1 | %S |97.€ [30.5 129,/ 131.0
Temperature (°C) 5.2 [15.1 251941282 268 AS3 1252 26425 5175.2(%.0 25 [2Ue.C 9
D
Concentration 0 1 2 ;YS 4 5 6
(25 ik 1] A A anal anto Ay i | il
pH 3101 7.971%.0%1 77 ‘HL?.OCS Sl KR ICAN &= T & 11 ‘77 8_.3} o
DO (mg/l) ST TG 1T 64 (70 (5. |68 1S [6A 174167 145163 1727
Salimity (ppl | 20,0390 |20 J [2 %3 [22.7 [31¥ [QLA122.5TH.0l 50,8 1946 | 50. 71 9.3 YN
Temperature (°C) [26.5[25.0 R 31 2¢20 12621355 asAsD 6 21256 T3 1303 26512551357
ays
Concentration 0 1 2 3 4 5 6
pH 190 110 2 T11 297 (R05 | 7330315 [¥o3 | 2,09 7931779 FAIEES
DO (mg/) ST 1 €Y 1565 [7a b5 161 149 b3 142 166 |13 @,CJ >
Salinity (ppt) | 2.0 | 339 | 33,3 [30.0129.7 77 % 1009 1952 129.01249-7139.5 1 349 1323 150.7
Temperature °C) | 35.) 125 6125.51 2§ 2§ £ 13551385 15 .0 126 [,|25:2 3.0 255 [25.0]d6,6
: Days
‘ Concentration 0 1 2 3 4 5 6
l H 0 Dt b ifinal el | i final bkalastets '_”? final fhit | rinat
pH 749 17991 27 | 2391 220 (S0 L3 H 115k T, 3 750795 7,5 71%.0
o TeA o T &b 7] 152 A (4.2 Ld*ole I3 o] e
Salimity (pp) | 293 [ 0.3 | 295 99,3127, 7 [543 1890 | %A A5 20T 199 12041379 [30.
Temperature °C) |25 0 |2§-([29\]2¢2 20 Glasa 153 12%.1 [25.H 158 NCO 255 [25.0[R5.7
Days
Concentration 0 1 2 3
00 Tl et e e SO
pH 708 1 18% | 243,011 2323\l 7051297 [2.0
56 mgl |2l T R8 | 7G| wE | 2F (oL [ 74 (4l | 3] ,
Salimity (pp) |05 L1 297 |50, 1137.7 |33 4350 W2 4 [2X. | A6 4 Al E1EVAVAEIR
Temperature (°C)_|25.] | M9 26 6 116 ] 2b 0 [9SY 1853 767 6.4 15.0 A0 1255 2501387

AMEC Earth & Environmental

Control w7 _— Northwest Bioassay Lab
Alkalinity” > 5 19 P 5009 Pacific Hwy. E., Suite 20
Initial Chlorinet - .0b — e Fife, WA 98424
Ammonia } - ], &
* mg/L as CaCO3; 1 mg/L; ND: no chlorine detected Analysts: %8 et MC
Reviewed:
Sample Description:
Animal Source: M $ Comments:
Date Received: 5/29/03

Date of Hatch: 5'— S22 /03



AMEC Earth & Environmental - NW Bioassay Lab Initial and Final Chemistries -

Seven Day Chronic Saltwater Bioassay
“lient: ‘ Start Date & Time: 572"4 / 03 50D
sample ID: 45 Moo, (7 Stop Date & Time: & frS/ > 1 73A
Test No: 0505 - 29N Test species: ] D
~ 9y Days
‘ Concentration 0 1 2 3 4 5 6
CoN R e ' L, T '
j pH AT [R37(3,06 12,33 [R00 [3,35]2. 1 [$.44 [£.90 13,553,000 [F3g [S-©
DO (mg/l) Ca 154 16% (54170 47165 4g o lTd [6F (45169 [5-5,
| Salinity (ppt) [99,0 [29.Z | 37.£[20.D[27. 7137 Olae.4 B F3[24.F [:2.9 [3%2 [3C.0[39,0 [29- 4
Temperature (°C) |26.5 | 7% | 240 |25 61260 (8¢ v 700 | i 5 ( 1777 1S3 NSS [75 Ol 255|124 ¢
Days
l Concentration 0 1 2 3 4 5 6 | 7
(9.25 it dorimil s SR Analul it sinalt ity il nal ok final
pH R 14 (233 13,09 194¢ W0l 19321951338 784 1%.37 |4 B34 8. 16
. DO (mg/l) CEd15.416% 1531720 45161159 1,9 135 7 1% 67 [5e ;
[ Salinity (ppt) |1 3%,0[294 [27 30,8 [49.72 1225139951299 130.1 [30.3 376 303|390 | o0
" _Temperature (°C) |20.5 (25, 2[ 2, C [2¢6 2.2 %56 [ ¢ (o 277 354 [Qsy (750125 0 2( )

Concentration
| "o T
pH 73
: DO (mg/l) 6, 44 .
| Salinity (ppt) g 29.7 120 18,5 294 1207 )
" Temperature °C) [26.8 | 2¢. 2] 2631257 [26. L DR 41255 4 ( 274 1354 (3.8 (247 [2s <[ 2y

| Concentration

DO (mg/l)
Salinity (ppt) ] .
Temperature (°C) |2.0 | 2| | 24.0 |Z25.

‘ Concentration _
| Ao T
pH A
DO (mg/l) L, 4, e
| Salinity (ppt) , . 0.4 2139,. RYN] , -
Temperature °C) (25 | 2f.2] 244 (2591 26. 9107 A2¢9 €73 1282056 [251 1760 (7252} % §

l Concentration

pH 728

. 15 %R D ) '7, 
DO(mgh) | 7] [©2-| 23 [E§X[77 W59S5 |s. 46 7€ Ts.
| Salinity (ppt) _[Q%.6 [20.7 |33 |30. 791336 B8.0128.21303130,3[30.9 33,4 [ 3.9 -
[ Temperature (°C) [255 [2V-2174.0 [2S 7 14 (172551255 1250 74% 1150174 ¢

AMEC Earth & Environmental

Control Mt 7

_—T Northwest Bioassay Lab

Alkalinity* [9b X% 5009 Pacific Hwy. E., Suite 2-0
Initial Chlorinet - G-1 2 Fife, WA 98424
|  Ammoniat - L.
* mg/L as CaCO3; + mg/L; ND: no chlorine detected Analysts: B )I(S ?f “F
Reviewed: V&4

Sample Description:

Animal Source: Ao

Date Received:  5/29]0%

Date of Hatch: 5] 22]07%
1

Comments:




AMEQC Earth & Environmental - NW Bioassay Lab Initial and Final Chemistries

. Seven Day Chronic Saltwater Bioassay

Client: ( ! ML Q Start Date & Time: 572@ [02 1900
Sample ID: _ KA Stop Date & Time: IS/ (148
Test No: 0205 -3 NN Test species: . halhig

Con?e% ation 0 1 2 3 4 5 6 —_
pH 3 1 B s , RAIL |5/
DO (mg/l) . ] '
Salinity (ppt)
Temperature (°C)

Concentration
(4.5
pH
DO (mg/l)
Salinity (ppt)
Temperature (°C)

Concentration

129

Salinity (ppt)
Temperature (°C)

Concentration

Salinity (ppt)
Temperature (°C)

Concentration
50
pH
DO (mg/l)
Salinity (ppt) 9. !
Temperature (°C) 2.6 |26.

oy £9
RS 0 LN

4 £

Concentration 0 1 2 3
T b : Y ERETRET TP BT IEesi H

{DO Cinib s findlyeanite ] Rt bl it Wit finalyumiediina

pH 729 4.0 (171X 3,171 24 T\ 723 K15 |3t %3 FARY A1

DO (mg/1) c9 e 70 16a gz (5t |18 4. it H D |75 [+ 115 4.
Salinity (ppt) 295 | : 3 X bt 2P | 29,91 20.¢ | 31,0 1

Temperature (°C) |70.% 5712551062360 1254

AMEC Earth & Environmental

Control M LiSE ‘ Northwest Bioassay Lab —
Alkalinity* /19 b 292 _— 5009 Pacific Hwy. E., Suite 2-0

Initial Chlorinet — Vis ad Fife, WA 98424

Ammonia { - g.7 g

* mg/L as CaCO3; t mg/L; ND: no chlorine detected Analys’ts:d @ s : S IFE -
Reviewed: /

Sample Description:
Animal Source: S

Date Received: 5/24[0%
Date of Hatch: "j"‘) 12 I/0’5

Comments: —




lient:

Sample ID:
Test No:

(sead

AMEQC Earth & Environmental - NW Bioassay Lab

5

Mo-129

N305-23 TNW

Initial and Final Chemistries
Seven Day Chronic Saltwater Bioassay

Start Date & Time:
Stop Date & Time:
Test species: M,

5/2a/03

16:45

w[S[03

/500

bado

¢ Days

ey
N

»
>
»
(=)

' )
\ Concentration 0

{'0 i B 2EAIRANIR A 1a] ! : ;“L..“’s ; | ; S SRl

: pH ﬂ 3 ’7.76 S{: 37 glo 5 g:B XC] Z" - : q, 3,05 ,"f .0 3. 5

| DO (mg/l) 3 3 2

| Salinity (ppt)
Temperature (°C)

19.0
ASA [725.0

\ Concentration

1%

-

Salinity (ppt)
Temperature (°C)

\ Concentration
2.9
pH
DO (mg/l)
Salinity (ppt)
Temperature (°C)

Concent;ation
25
pH
DO (mg/l)
Salinity (ppt)
Temperature (°C)

Concentration
50
pH
DO (mg/l)
Salinity (ppt)
Temperature (°C)

Concentration
(00
pH
DO (mg/l)
Salinity (ppt)
Temperature (°C)

RO analy
707130 1733
61T 165
2951303 9.6 |
26.0 1769

2(2)271.0 -

AMEC Earth & Environmental
2 Northwest Bioassay Lab

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

Lk Swm NF
VS

pMu-129
ZY0o

Control

j1b6

Alkalinity*
Initial Chlorine} ND
Ammonia t 1-b6

* mg/L as CaCO3; t mg/L; ND: no chlorine detected

-—

Analysts:
Reviewed:

Sample Description:
Animal Source:
Date Received:
Date of Hatch:

Comments:

LY
P75 [29[03
5[22[0D




AMEC Earth & Environmental - NW Bioassay Lab

Unecad!

Hlo WL -w
Q20 - AE NN

Client:
Sample ID:
Test No:

Initial and Final Chemistries

Seven Day Chronic Saltwater Bipassay
Start Date & Time: 57241062
Stop Date & Time: e/

Test species: bm

[1.30
(230

(4]
Concentration

(oM
pH

DO (mg/l)

Salinity (ppt)

Temperature (°C)

Concentration

(0.25
pH

DO (mg/l)

Salinity (ppt)

Temperature (°C)

Con.cent{ation
(2.5
pH

DO (mg/1)

Salinity (ppt)

Temperature (°C) | a5,

Y
&
o

Concentration

pH

DO (mg/l)

Salinity (ppt)

Temperature (°C)

Conce(ntration

20

pH

DO (mg/l)

Salinity (ppt)

Temperature (°C)

Concentration 0 1 2

g

(60
pH

3.04
DO (mg/l) &5 1h.Y .
| Salinity (ppt) .7 R9% 20,5
| Temperature (°C) 5.3 JI¢

- 6;7 .
3%

_ 6d o
8.4 |30 01d7% 0.4 1.6 1300
2531350 | Ho-S

260
_ AMEC Earth & Environmental
Northwest Bioassay Lab
5009 Pacific Hwy. E., Suite 2-0
Fife, WA 98424

KO Fm, g M
m L

N/

Control
7k

Muw - .
>H00 ]

! Alkalinity*
Initial Chlorinet ND

l Ammonia t - Y J

* mg/L as CaCO3; 1 mg/L; ND: no chlorine detected

Analysts:
Reviewed:

>ample Description:
Animal Source:
Date Received:

Jate of Hatch:

ABS
D] 2.4 [ )
5[{22]oh

Comments:







_\MEC Earth & Environmental Initial and Final Chemistries
Northwest Bioassay Lab

Seven Day Chronic Freshwater Bioassay

est Species: pnfm'ﬂ hades preme las Start Date & Time: 9 /29 /03 j400
“lient: LLinncad Stop Date & Time: 76 /03  10:45
Sample ID. # | Mw-1 %6 Test No: 0205 ~ 2 INW/ o
‘ o
Concentration 0 1
\ [@e]N aits | final i et al ] -
pH A 225 T 75% 1% A . A . . f
DO (mgfl) 7€ g4 |79 16a [ L3157 | 3 9oF15.7 19, g i
[ Cond. (umhos-cm) {1377 |54 € 120K 350 | HASL. : , 2 Y gy —
Temperature Q) [24 2 [T (2 1203 1241126005 5.0 Ze. . 2 105,71
Concentration 0 1
L (0.25 it ' 5 B

P f
DO (mg/l) 11

5.5
| Cond. (pmhos-cm) [34] XY (4 2
| Temperature (°C) 716.0 |15 | y .
Concentration 0 1
2.5 : i )
oH IS (7262 | T733] 7.0

Cond. (umhos-cm) |34\ 343123 71%52
| Temperature (°C) 26.S

Concentyation 0 » 1
pH 706 e [ 213 7.7
DO (mg/l) 16 A D] 159
Cond. (umhos-cm) 2477 ST 12334 | 3¢2 -
Temperature (°C) 16.21724.% 24.5% 124.%
Concentration 0 1
50 Pt ) Rdalng bt ATt N
pH 97 7132 16,98 /- 2%

DO (mg/l) 7€ 6. 213159 f
Cond. (umhos-cm) [ e/ 1349 |57/ |
Temperature °C) |2U.S 245 124 1242

Concentration 0 1 _
pH 217,99 1€.394, (0 itk 4 30% |6 AUKEIN L 1T
DO (mgh) | 15 |57 | %6140 L L T 180152 132 |56 | 4L (9. 11 L] 5.0
Cond. (umhos-cm) [373 Hoo |36 427 1293 450 071909 1350 506 1210 1419 512 Lfa B
Temperature (°C) 125.0 0. 174X [24.5136.0 [95.0 28 0|84 350 M9 24.9 74 ¥ [35.
Control YA _— Analysts: &M 8 + ( 5 -
Hardness* [A¥) 7 G0 .
Alkalinity* Al b [\ L5 @ Reviewed: _;4@
Initial Chlorine} - ND
Ammonia t -~ 3.5 -

*mg/L as CaCO3; { mg/L; ND: no chlorine detected

Sample Description: —
Animal Source: ABS Date Received: 5[2¢ ’/ 02 <L24hvy
Comments:




AMEC Earth & Environmental
Northwest Bicassay Lab

Initial and Final Chemistries
Seven Day Chronic Freshwater Bioassay

Test Species: P [ { Start Date & Time: 2 /29 / 05 |H4b
Client: Une Stop Date & Time: N EEEITS
Sample ID. =4 Mw -1 Test No: 020 - 22N W
0 Days
Concentration 0 1 2 3 4 5 6
C.ON fial ik it i
pH TZIA787[ 79317275 Z I 733 (30l 1. (3R L 7T 11
DO (mg/l) 7€ .20 16,3173 160 211,09 (5.1 |31
Cond. (umhos-cm) | 337 | 344 (39 355 |28 [56% |23 341 1300p 134 1270
Temperature (°C) [26.0 |14 [2u.¢ [2S 0 |28 24255 26,% 25. 71350 125.0] 245
ays
Concentration 0 1 2 3 4
(2% it fnal Lt it B
pH 7511705 [ 13| Z.111 1.
DO (mg/l) 71 16,0 19801623
Cond. (umhos-cm) [ 354 [3%] | 234 2357
Temperature (°C) | 264 12471247~ 248
Concentration 0 1 __ _
(2.5 it bl ~ : Il S al
pH 745 7.7/ | LT1 AT {315 1 . 4
DO (gl 7.4 [C:.° 1.0 [ 53 1% 0 5.0 [t
Cond. (umhos-cm) [ 333|225 |33 |25 : ‘ 31531 1359 '
Temperature (°C) |25 &[4 5 y% 280 | 2851250 [20.0 2S.% 125.0 1251 [24.%]25.0 25 % 1260
Days
Congentration 0 1 2 3 , 4 - . —
FEET e e R R T T Fdl i finit Y final |
pH N 727871182 [ 234 | 7751 101|260 [ Al [7.6 A 23 TUYR
DO (mg/l) 9 16,0 |[9.2 164 (40 153 (2A 192 18.5 8313253 D HE
Cond. (umhos-cm) | 2% [330 1 349 [0/ 25¢ A0 338130l 125 7133] 236 1360 iR
Temperature (°C) | 265205 1999 [28\125% 1255 12,0135, 5135.5 252 402441259 | X C
Concentration
50
pH
DO (mg/l)
Cond. (umhos-cm)
Temperature (°C)
Concentration
{s]e)
pH
DO (mg/l)

Cond. (umhos-cm)

Temperature (°C)

Control M- _ Analysts: Soms  Pm— X -
Hardness* $0 7 400 — '
Alkalinity* Lo ) 2 P Reviewed: |4
Initial Chlorinet — b -
Ammonia - /. b

*mg/L as CaCO3; 1 mg/L; ND: no chlorine detected

Sample Description:

ABS

Animal Source:

Comments:

Date Received: 5/24% [p3 <24 hry




AMEC Earth & Environmental
Northwest Bioassay Lab

Initial and Final Chemistries

Seven Day Chronic Freshwater Bioassay
Test Species: fg{mﬁﬁl@@&) viQA'C‘Mwan Start Date & Time: 5/ 74 1 03 ‘SL\S
Client: tbnecced! Stop Date & Time: 67/5/0: T4
Sample ID. #2 MW-17 Test No: OC205 - 22N W
] Days
Concentration 0
pH 793 16l [ 793
DO (mg/l) 76 6.9 | %0
Cond. (umhos-em) [33 7 [34 L (3D G
_Temperature (°C) |75 0. [25.0 | 24 {
Concentration 0
(0.25 i fian
pH 790 2.7 1790
DO (mg/l) 73 (5.9 3,
Cond. (umhos-em) 3¢ [33 3 [3)7
Temperature (°C) |75.% [2H.% [24.7
Concentration 0
\ 2.5 '
pH 2117 [ T8Y
DO (mg/1) Yarx Bl
Cond. (umhos-cm) (A [33F [ 3]%
Temperature (°C) 250 [2ZH.6 [2u.F
Concentration 0
pH 249 1 1.70] 1
DO (mgh)) WAREINIEX:
Cond. (umhos-em) (199 [Dig [298
! Temperature (°C) (265 [24 % [24.R
Concentration 0 . 1
pH Z21917. 7217139
DO (mg/l) 3.015.9 1%6
Cond. (umhos-cm) |64 [27 9356
Temperature (°C) |26, 4 [Z4.D |15 p
Concentration 0 1 _ S — -
pH 6,997 67 | 217 17766 6. A ; +H0o| T . d ¢ 8 :
DO (mg/l) 77159 191 154133163752 0. 89 17.0 1. 7
Cond. (amhos-cm) (2031211 [J6¢ 39 1167 1alS [19% [oén 138 071130 [S0SITIC (Al
Temperature (°C) |76.0 241 [2%.3 [26.0 [Q5T [265 [H 01755 M4 125.0 243175 O [ 125 ¢
N
Control M~ ] _— Analysts: 2&1 ¢ N
Hardness* NE A i — . -
Alkalinity* Mo () 3% Reviewed:  |f)
|__Initial Chlorine} - WA /
| Ammonia } —~ 0.9 <

mg/L as CaCO3; } mg/L; ND: no chlorine detected

Sample Description:
“nimal Source:
‘omments:

ADS

Date Received: 5/29/p3 <24 hrs.
7 1




TG S B

AMEC Earth & Environmental

Initial and Final Chemistries
Northwest Bioassay Lab

Seven Day Chronic Freshwater Bioassay

Test Species: p}WDh&&O Dme&‘CUJ Start Date & Time: @[29 /05 \\o 20
Client: wocal StopDate & Time:  4'/C /)2 G
Sample ID. #4 Mw-0o3R Test No: 0205 - 240 W
*le Days B
Concentration 0 1 2 3
pH LIA1 T 621793 [ 7€5 AL 17 7318.0] [23S19.021757 [ 775 7o 7 aedy
DO (mg/1) 76 155 10 5717987 17159 .
Cond. (umhos-cm) [ 337 (3 335 3831335260393 ERAR
Temperature °C) [Ju.% [75.0 [24.5 74 2 24.51255 75 ¢, |74%
Day:
Concentration N _ 1 . 2 A ;S
PL 176 00.7,0 7961 1AL 190 | T e g -
o) LIS 3 33 1T¢0 160 [58 5l 15
Cond. (umhos-em) [ 3734, [2C7 3991337 [337 [35¢ [359
Temperature (°C) [74.% 24% 17255 [7¢v o 9125 255 %7 '
Days
Copcentration _ 0 .1
pH T3 1707 73] 787
DO (mg/l) 0154 [ 30161
Cond. (umhos-cm) |40 4 (473 403 [935]
Temperature (°C) [724.2. [7U., (254 |24 -] .
Concentration 0 1
pH LI R 299 o) T 595 o[l red (7] [ 790 [ e 10y |
DO (mg/l) 79 155 [ 32163

‘ S
| Cond. (umhos-cm) |57 ¢ 4§ STH-70) [447 T
Temperature (°C) [74 2. [79.5 | 75. 5 EN"

Concentration 0 1
S0 [
pH 2113.9% | 73G9, ~
DOl |43 1% (%4 [¢0
Cond. (umhos-cm) |G Thzy (60> 65/,
Temperature (°C) |74 4 [94. 51255 1Y
Concentration 0 ’ 1 ;
pH 7 ‘?)'b L AN YD - C B
A AN L AN SR A Sy A AN
ond (umhovem) 9.3 90l 35249 7807 (997117 [¥O1 1030 [ Rat 1773150 [Tt
| Temperature °C) 7M.t [20.3 [ 257 £4.7 1950 [765 [2591728.% (78275 .0 25 < 24.9[29.37%,
Control Mu—03R 1 Analysts: S, B
[ Hardness* 50 Z Yua . >
Alkalinity* Loy 367, Reviewed:  [{/]
__Initial Chlorinet — -0
Ammonia } - 5.7

* mg/L as CaCO3; t mg/L; ND: no chlorine detected ~?

Sample Description:
Animal Source; PR Date Received: 5!201 /o’b <24 hrs

“omments:




AMEC Earth & Environmental
Northwest Bioassay Lab

Initial and Final Chemistries
Seven Day Chronic Freshwater Bioassay

Test Species: imé Start Date & Time: 6' 79 [03 \_’ [s]&)
Client: Linbdcaed Stop Date & Time: b /5103 Ol /130
Sample ID. "o Myr=(2.9 Test No: O30~ 2.6 N W
*To Days
Concentration 0 1 2 3 4 5 6
pH A4 1793 7731300 1789 (200 [2.24 [%. 04 76F 2941 L8T 7% 1A
DO (mg/l) 76 5.0 130 6.5 78 16] 1771659 1%.4& e lzl leDd 179 1673
Cond. (umhos-cm) |35 1 [2b& | 526 [H6] (246 |55 3373 ,ag(x A\ 4T D70 D> &l 1237
Temperature (°C) (24 .\ | 24.9 [24.1 | 266 [25Q [256 [25. [Z4.2]74.0 250 | %0 | 7471240 1957
Days
Concentration 0 1 2 3 4 5 6
(o ’2;’:7 AL e e e i anal|
571767 1116 U131 [ 711 28] 79317833 387,69 (L6174 TH41T€ 7
DO(mgﬂ) 7% 165 | 4.l 6.l 130161 [79 .2, | T.al1ga 161 [T T15%
Cond. (nmhoscm) | 569 1289 |31 |H01 (63 [D] 1273 274 | 240 330 [306 |33 207 135+
Temperature (°C) [24.0 1J4.9 [24.9 [72¢.0['d53 25 .( 2‘5-11{) M 1253 | 15. H 20|24 2 74 [35.¢
ays
Concentrgtion 0 1 2 3 4 5
2.5 Dt i Al it anal| g ) b nifio b : i final |
pH T 171 19,00 | 26% [ 1Al [ 163 19 r6q [T 11 LS 1134 [THI 3¢
DO (mg/l) 20159 19l |G 7 164 [ 20 1z2 13,4 5,9, %,l G| L% 154
Cond ey (10 THZ] | HOT (WS [T A [ Hag [ 900 3+ AT, 134 71379 [341.1404.
Temperature (°C) | 1.0 MATMg 1241280 7255 ‘2.5;719) M S |16%25 24000 (244 724 135 ¢
ays
Concentration 0 1 2 3 4 5 6
2‘5 .’.t. 3 riatisg T ARRA R _ LA .“,‘ i fz’»‘ff A
pH = 3318.00 |75 3] %17 [ 1,471 204 25118 (2155490074 F 2,051 [4)
SO 177 15 018 Gl 1% | 2.9 | 13 234155 3.3 AENAREY
Cond, (umhos-cm) | +% 71508 | H%9 532 [H€ 1152943 T 90 (45 150% [ [$57 |43 ] 150
Temperature (°C) [ 24.0 [24.% |24 2] 2€:0 2491254 [27.01724.4 [2(,.0 75 0124001246 [24( (957
Days
Concentration 0 1 2 3 4 5 il 6 ]
EO Ehi 2 Al i LR AR AL ARl : Iinal
pH 7&3\ 8»'2-6 71 b) %;3..) 1?), ,3 7:37 .?}Q ’} 35 8.3. ;3» %3\ al—) -_a‘\
DO (mg/l) YRTEG %0160 1% 151133 ]C (% 159 3.3 el 7% 155
Cond. (umhos-cm) |4 45 090 1649 691 C1Y 705 1630 [edd 1593 646 [ST151S3] 590 1669
Temperature (°C) 12435 26 250 19M9 25.5 254 [24.%2 |24 5 26 (126.(474% | A8 S
' Days 2A.0
Concentration 0 2 3 4 > __6
(0O G T e A e A [ Tl e [l
pH 7051%.25 | 71912.31 [ 1.3 [ 4.1 [7.a3 [ 201720 (8.0 7a9]20!1 g T11%.30
o Tl 6] T8 (69 76 154 (96 [sq [ sTHSTAT [ llh 18
Cond. (umhos-cm) | 92%|9(3 [ 726 1940 Ze6 953 (%14 R 15 kol 1905 D36 1397 9)‘75%_“775
Temperature (°C) | 4.0 |24.5 25.0 | 2§ 2141255 129.0 249 (244 [25.0125.0 A4 2451354
Control Miw~29 " Analysts: U, X3 . ek M
Hardness* $0 7 Y00 — ) -
Alkalinity* be) 7 Yoy Reviewed: ,EU
Initial Chlorinet - AN D
Ammonia t —~ LY /

* mg/L as CaCO3; } mg/L; ND: no chlorine detected

Sample Description:

Animal Source:
Comments:

ke

Date Received: 5]'2%(@3 <24 thrs




AMEC Earth & Environmental
Northwest Bioassay Lab

. Test Species: Bmepha les prume las

Client: Uneoe
Sample ID. (p

Initial and Final Chemistries
Seven Day Chronic Freshwater Bioassay
Start Date & Time: 5[201103 s

Stop Date & Time: b/ 53 [S 3¢
Test No: 0205 ~ 2UeoNW

M~

w Days
Conc n°tration 0 1 2 3
CON R o

pH
DO (mg/l)
Cond. (umhos-cm) | "
Temperature (°C)

'7,%'1.%?/7,3 21130 1475 130] [0 |+ 9976 Y4 79
77 15 L
2333 |AF]:
24.5[59 [

Concentration

pH
DO (mg/1) g
Cond. (umhos-cm) |-
Temperature (°C)

Concentration
\2.5
pH
DO (mg/l)

Cond. (umhos-c¢m)
Temperature (°C)

Concentration
29
pH
DO (mgl)
'|_Cond. (umhos-cm)
_Temperature (°C) |

Concentration

pH
DO (mg/)
|_Cond. (umhos-cm)
| _Temperature (°C)

Concentration

IOO

DO (mg/l)
|_Cond. (umhos-cm)
| _Temperature (°C)

Control

! Hardness*

R0

Alkalinity*

60

‘| Initial Chlorinet

[ Ammonia

/

oy

'mg/L as CaCO3; + mg/L; ND: no chlorine detected

Sample Description:
Animal Source:
omments:

Analysts:

Reviewed:

ASS

Date Received: ‘5/20\'/0'5 <2 Wnhrs.







AMEC Earth & Environmental

Initial and Final Chemistries
Northwest Bioassay Lab

) _ . Seven Day Chronic Freshwater Bioassay
“est Species: Ceriodaphnia Li(,(,.bf“« Start Date & Time: /7] [ 63 {4%0
“lient: Anocad Stop Date & Time: b/ /073 /S 30
Sample ID. H#] M Lo~ (Y6 Test No: 0305 15NV 1
‘ Days
Concentration 0 1 2 3 4 5 6
‘ (e i it o fmalil il T T L T

pH %.01 431795 |%.3714.08 1430 | 79¢ B30 | 8.
DO (mg/l) 9 (% | 19 1%.6 | 7 |82 [R] 8.4
| ‘Cond. (umhos-cm) | /49 7, ([0 209 @IT19(3] 179 U5 |1
[ Temperature °C) | 250 [27.# |25 Q&1 [25.0 A5 17471 24 Y 7A.

k Concqnﬂgtion
| ielS5
pH
DO (mg/l)
| Cond. (umhos-cm)
| Temperature (°C)

|

Concentration
125
L pH
DO (mg/l)
Cond. (umhos-cm)
Temperature (°C)

Concentration
1S
pH
DO (mg/l)

‘| Cond. (umhos-cm)
Temperature (°C)

Concentration
50
pH
DO (mg/l)
Cond. (umhos-cm) 11
Temperature (°C) | 242 [25-3 [24.0 {250 25.0

i 2 3 4 5
Coroc/eﬁratlon - 0 S — 1 , T T

pH Zol 1 ®4%| 10 35 6,.93[349 16,3
DO (mg/l) 70 (%0 | 20 %,/ i A A
Cond. (umhos-cm) |23 |™>173 229 [0 L1 Y00 | 386 |-
Temperature (°C) | 250 |25-¥ 225X 4% 1381 A2

Control M-I Y¥6 |~ Analysts: et NC o —
Hardness* 0] 7 Yup . (2
Alkalinity* L0 7L Y L Reviewed: TQQ

Tnitial Chlorinet ~ A4 4 ND /

Ammonia t -~ z. . -
*mg/L as CaCO3; { mg/L; ND: no chlorine detected

B ———— e

Animal Source: BBS PDate Received: %ll 29 !0’35
Comments:




AMEC Earth & Environmental
Northwest Bioassay Lab

Initial and Final Chemistries

* mg/L as CaCO3; t mg/L; ND: no chlorine detected

Sample Description:

4 , . Seven Day Chronic Freshwater Bioassay
Test Species: Cér;od&phmd (fl}tlﬁld Start Date & Time: 5/ Z29/03% 140D
Client: Unocad Stop Date & Time: (> /S /03 /] 0@
Sample ID. Mt MLU"? Test No: D205 =T NW
’ Days
Concentration
pH s 1 O 0 . 2 3 P2 3\ D 8}‘
DO (mg/l) 9 0. 7173 [ 179 18& [8F [32 4. A
Cond. (umhos-em) | J€9 114 | 1 70 SR 17T 119> 19 1724 1799 1135 [lex [I70 [lef (238
Temperature (°C) | 90| 9¢4 (25053 [Z42 983 [25.1 [3a.] 174013561 174~ 3511383252
Days
Concentration 0 1 2 3 4 5 6
pH 7901 S U T7AT R8RS 1772/ B OoFIFYA0IR N6 [TTESI%, 1) 766 18.4F
DO (mgl) | 33| %1 | %L 9.8 %0 (3.0 [ 51 127 120 (40 | 6L (33 [2.0
Cond. (umhos-cm) [T76 [T9° []31 [ 186 (181 [19% (K2 [/Z7 1AM 147 W73 73 6D [/8F
Temperature °C) | 29 [25.3 |27 2[aG.31PH.% 36,3 [24.0[35.31 74 0l 35.3|AHF [35.3 [959 [i£. ©
Days
Concentration 2 3 4 5 6
pH 71 . ST 3B AX770 8. 07 3.l QA8 19,19 75T [8. Xy
DO (mg) |34 (%0 | 3, C 13l %) [ $a 77 %4 137 189 %3 %o |31
Cond. (umhos-em) | (33 [1¢7 134 [J92 U317 [Qd> 187 Ve 171207 U5 17T [])70 /90
Temperature (°C) | 240 (25 3 | 27.9|30,6[75.2 353 [245 [A53 140 1957481265 1355 124 (
Concentration
5 T
pH A
: DO (mg/l) '
Cond. (umhos-cm) AR ' 3.0
Temperature (°C) | 2¢s [A5.0 290 (241 [353 241128, QO Q5.9
Days
Concentration 0 1 2 3 4
pH TR 740 3,32 [ 73] |536 [ 736 8.5/ |2.0a|33] [ 740 (333 1233, 3
DO mgh) | 8l (3.0 | G 1[Gt Sl 179 [ 32130 [3.5 |06 |34 [9,4 [ 25 8¢
Cond_ (pmhos-cm) [335] 2730 |3 [RAF TN SHY 330 K230 [A3HQA7A 301433 335 B3O
Temperature °C) | 22¢ [24.9 | 26.¢ A0.] 129.1 1349 [Z42 125) [7A-O 198 4G 1254 [25.] [
Days
Concentration 0 1 2 » 3 ‘ A N —
pH ZIABAZ 38R TN [ 23T (33 [ 113 [8.3¢ |10 ) [BA670] R
DO (mg/l) RO 7.4 [ 351318077 |4 179 1X.9 3 . 2 %0
Cond, (pmhos-cm) | AR | 259 (D77 [0 [36% (302 [A73[285 [ 8] 24 187 7[8T3B7¢ |84
Temperature (°C) | 5.9 |15-3 | 257 Q0.3 (259 [353 [14.3 [Q5.0 4.0 354 75%125 1+ [253 [ BV
Control Miy-7 Analysts: i’j’ M
Hardness* B4 74uo . —4
Alkalinity* 50 | §Y Reviewed: !(/ /]
Initial Chlorine} — /A e
Ammonia } i ). b <

ARS

Animal Source:

Comments:

Date Received: 15‘/ 24 /0 )




AMEC Earth & Environmental Initial and Final Chemistries

Northwest Bioassay Lab Seven Day Chronic Freshwater Bioassay
g_ﬁf Species: %\eno&f@hm dubia Start Date & Time:  £/24/02 15060
ient: noci Stop Date & Time: /0 ) (47
Sample ID. #2 Mw~7 Test No: 05()9/_{%/ ;\ﬂﬁ s 16
Concentration
(0
pH
DO (mgfl)
o) et 70 [sa [t 00 [T ITTZT s L 86 s s aeslors|
Temperature (°C)
Concentration
(.25 )
pH
DO (mg/l)
Cond. (umhos-cm)
Temperature (°C) -
‘fConcentr_ation
175 T il e -
pH s 1 %At [ 28] [Rad [ LR E. 1o 711 % 18.30
DO (mg/l) 25 (9.2 |96 | 2513 A4 j,%?.() 3.2 181 | ha 3150
Cond. (umhos-cm) [ [€F |17 ¢ 770 _120] _[[17116 ] | Pl eI 0_/¥
Temperature (°C) | 24.% 253 |21¢ A5 %50 4.9 75.2.125Y4 17 S, 0ORns. 3 1250 (742
Days
Cogzentration 0 1 2 3 4 5 6
5 AT £ PR . SREn WAe | final ar aly
pH T i S| 263 (33 T 1 12708 ] 9,341 760 |8
e e Ta g g el EL N K ST56 8.6 3.1 9.3 3.1 |
o e |70 | igo (7% 193 118 TTIS Ll o g el 165 71 160 LKL
Femperature °C) | 2401257 | 22 1353 L 3 T AR 2 175, 1553 26 oo [35 018 ijj ~~~~~
Days
Concentration 0 1 2 il
4() ; A & '.; i ‘ BT Ty Al 5
pH Z43| BN [9 4% 7321930
DO (mg/l) 3,3 1¥.0 9 1%.0 130 %,0
Cond, (pmhos-cm) || /9 188 1| 69 133 106
Temperature (°C) 250|150 Z7o |35.1 M 135 -
Concentration 0 1 2 4 ‘ ‘ i
PH \.7:[3 3“"7’ 71~ 5 %l 7' %.-:)5 ,‘% ?nﬁl '.%. %c' : L& ; 7, ~ .
DO (mg/l) I ENE N CEEN 2T R 8a 5.8 135148 2918 % 13,
Cond, (umhos-cm) ]9 > |Z03 7% 566 [20] [T 303 /98 118X [RQ3 185 | 197 |33
Temperature (°C) | 240 273 | Ho a4 71 360 .o ZS_~‘! .24*@\ DS T 2L .Olrs3 1250 178 F
Control mw (7 — Analysts: EA% i)
Hardness* (=] 1) b N -
Alkalinity* 500 (2% i Reviewed: { /
Initial Chlorinet - 0-(2
Ammonia } Ay ] e

*mg/L as CaCO3; mg/L; ND: no chlorine detected

Sample Description:
Animal Source: “ARS
Comments:

Date Received: 173}-701 l 04
DLty




AMEC Earth & Environmental Initial and Final Chemistries

Northwest Bioassay Lab Seven Day Chronic Freshwater Bioassay

Test Species: ( 6"(00(6(!91/7/’\1/,3 A[/Lb{ A Start Date & Time: f,f/ZQ/OB I§Z§
Client: M/)()CJJ/ Stop Date & Time: b/ 163 /42
Sample ID. =4 M -143 R Test No: NRiS—15 N
Days
Concentration 0 1 2 3 4 5 6
pH K01 | §.06| 795 |F4.34]%, : 10 RIATTI9 137 L3280 | 799 1X.S
DO (mg/l) 19 1¥.0 [ 739 @5 27121121 &1 8.9 1995 %3 ‘%6 i1 8. S
Cond. (umhos-em) | 69 | 19 [170 (174 1179 NAS [J 79 [IRA 110 1] 1§ 160 1113 4% )& O
Temperature (°C) | 240 |74, _|24.0 13t 1125.0 125 0 | AX [QSH[ZA) [35.5NA G355 [45.0 [279
Days
C(I)ncentration 0 1 2 3 4 5 6
oH T8¢ [ 133135 795 (82 31304 2,988.25 | 81 [22] [TFr X G
DO (mg/l) 2C [%.0 ] 95135 | 13 114 1$21+9 183 95 928 S[A] 18 F
Cond. (umhos-m) 23,7 [ 221 [l 7 [2J5 m%wy 220262, 1211103 [0 195 1224
Temperature °C) | n<.0 |29-1 | 250 3%, 91255 1150 [1¢.3 [Q0.4 1A% 749 12535 (250121

y ' ‘ %
3 1¢Days oo d
Concentration 0 1 2 3 4 S5 6

2.5 : ity TR it e b, gal,
pH 799 1%:30 | 2,46 | D361 134 35\ 1776 8.2 | F I H A3 Ay
DO (mg/l) 35172 137 126113 30 [351%.) [X.S1% ol g 17129
Cond. (umhos-cm) |35 7 [ L%2 |Q5F 125 (X794 1737 136D ed I+ 217129 S 333 1S 7
Temperature °C) | 240 |24 6 | 250 125.0 1255 U500 7435312501353 175 11263360 [04 %
Days
Cop?centration 7 0 1 ‘ 2 ‘ 3 —
o 95 [ B39 755 9,561 7,70]840 [7]1a 3.4 >
DO (mg/l) 5 6507.7 1%6 35130 k2 145 Bl 1%l
Cond, (umhos-cm) [ 344 | 24 [34S [3FC (261 [3/5 [550[239 1344
Temperature °C) | 29,0 [%4.6 | 24,9 |A%3126% {156 'M.% .U 748
ays
Concentration 0 1 2 3
40 ‘ = - r ’
pH =90 1250 1.50 | 4,58 756 164 1593, 5% 8]
DO (mg/l) FF (2.2 3.3 136 33 |82 197183 |38 ¥
Cond, (umhos-cm) | 516 | 3o |5a4 |50 | [855159% |5IS 1943 Hq A
Temperature (°C) |250 |24.5 [24.° AL3125% 17590 'OD 253 744
ays
O e T A R S T
pH S 7913 Ly [TF TRt (1] D 1195 [ 26 [ 1 BT 7| LA TEET 736 BX+
SoumgT 186 140 1Ll 156 a5 B2 [l 151 45 13T 3.7 [R3 T I8,
ot e e Rl TR T s TS AL (ST [T A (S FH[was 36 A1 KIS
Temperature (C) | 2<,0 2.5 |2.fw QY4.7125.0 7500 | 4. 24332 1AL [35.1 74.926.512350 129,72
Control Wi 143 Analysts: M- 2
Hardness* 20 2> L4 . 7
Alkalinity” 70 707 ) Reviewed: 7,(:/1 )
Initial Chlorine} % A.05 /
Ammonia { -~ £, 7 -

* mg/L as CaCO3; { mg/L; ND: no chlorine detected

Sample Description: )
Animal Source: ARS Date Received: 5 '] 29 ! 0%

Comments:




AMEC Earth & Environmental Initial and Final Chemistries

Northwest Bioassay Lab Seven Day Chronic Freshwater Bioassay

Test Species: CC 2l 06/635’}7,77/‘6? 6}/[/}/ b? Start Date & Time: 5'/ Z‘f /6-g ] sS5D
Client: U a // Stop Date & Time: L/5/05 . 1 4o —
Sample ID. LS Mw-/ z/? Test No; D30S—TFGNW
- Poays ' o -
oncentration 0 1 2 3 4 5 6 Sl
(oN A e e R s ane i B final Tl &

pH T g e a | 208 .06 [ 790 [RPAL 277 [6:40 WA
b 77 le.a It 180 L1151 (4] (Ao g1 [$€ 1%
[6% 0 769 [ 1ed 173 ,lye}

Cond. (umhos-cm) ] 1L 170114 79114\
Temperature (C) |27.0 | 256 [ 24.¢ |95, 1248 75(01-' $l§) 725 (o XK QS.0 5.5 (259 s, 2
ays
Concentration 0 1 2 3y 4 5 6 e
[pf25 Sinie sk Ak i Al it tialo) 'wff Hnat| kAl
i e 1715 %Al 193 3 Aol [8] U] 772 856 116 ’
Y WIRENS

p
DO (mg/l) ¢ 9o 130 23 1 |52 %4

(6 1 :1 {85 %.(’7 —f
Cond. (pmhos-cm) | 29 | 726 | 333 [ [AdT Mo 1aag | RO [ 531363 | A1 1219 1309 1233 | A2
Temperature (°C) | 25, 0424 (24247 [24% 77(0 1249 [1%. s+ 4 28,5
Day

Concentration

/2.2
pH

DO (mgl) ! A L < ~
Cond. (umhos-cm) | Q7% | 273 AYCAENE) 210 2”16 AR |2 '
Temperature (°C) | 2.9 [27Y 75.0 Q. 11265 1250025 217%( 75083 [254[35.5

Concentration
25
pH
DO (mg/l)
Cond. (umhos-cm)
Temperature (°C)

Concentration
50
pH
DO (mg/l)
Cond. (umhos-cm)
Temperature (°C)

Concentration
oD

H R CiE AR AWAY
I ; 7 7% Z?T

DO (mg/l) 10 (¢
Cond. (umhos-cm) [A5] | 757 4
Temperature (°C) 25 0 25.v 1)

S 26 [€.5] 9l
PITE [R2NTIA
251 125.0 125|240 251, [24.2 1251

N
!
I

Control ML 29 Analysts: W
Hardness* S0 > 400 |2
Alkalinity* bl 7 40 Reviewed: 1S
Initial Chlorinet —~ ALY T _
Ammonia - 2.4
* mg/L as CaCO3; t mg/L; ND: no chlorine detected

Sample Description:
Animal Source: ARS Date Received: 5 /29 [03
14 T

Comments:




AMEC Earth & Environmental Initial and Final Chemistries
Seven Day Chronic Freshwyater ioassay

Northwest Bioassay Lab . .
Test Species: Cen dﬂﬂh A a/é(é/ﬁ Start Date & Time:  J7 29/073 [@15
Client: WUnocal / Stop Date & Time: ©/5/03 1700
~ Sample ID. i M - Test No: 0205 20N W J
Days
Concentration 0 1 2 3 4 5 6
C&J L imt i T L e T el
o s 12 539,00 9 2 [ (5ol E T 920 L83 4 9% |8 F

DO (mg/l) T 1A L1 133 271%.2 1 4.] ZL1%A1% %2 13 ?z\ill ?“:L

Cond. (umhos-cm) Iécl a5 || 70134 179 | 1% 179 1192 1]ig) $!
Temperature °C) | 27.0 75.5 | 250 Q4.9 124.% 1756 A0 1oy 17477 | 53 147125.5 8.0 2y A

Days
Concentration 0
G-15 ~
pH 1.8
DO mg) | .1
Cond. (umhos-cm) A1
| Temperature °C) |27 0
Concentration 0
/25 e
pH TE9

DO (mg/l) Trm®)
Cond. (umhos-cm) A3S
Temperature (°C) | 24.¢

Concentration
pH 151
DO (mg/1) D
Cond. (pmhos-cm) | 373

Temperature (°C) 790

Concentration - ’
pH T4 G478, 7. CyivESIRY
DO (mgh) | 3.0 L4 ST TG Tas (3.2 (4 [ d ot 3.6 5.5
Cond. (umhos-cm) |6 53\ Tl 1Cal 1633 €665 NG 559 |31 1559 13 15710 a1
Tomperature (C) | TFe0 [c,2 | 5.0 450 1265 25% (240 LY 1720 RsATne oBe it 75,
ays
Concentration 0 1 2 3 4 5 6
/005 o Hit |tk Einity AL it Al
pH T01 2.3 7,50 1D6H 7310 76014 | 233196 ~71519.601 7133
50 tmgl) | L3 171 | L¥ | S LTS 9 [ 5.3 [ had 1 94 [40 17, 2]
Cond, (umhos-cm) 1069 [To25 IO 5 oS AT 2% %% 10561079 1100l [0Gg T35 (149 [ 3o LLe
Temperature (°C) 28 1254 | A0 Gl [259.0 T8l QB 126.¥ T OA5.3 74\ [ Q50 1255

Analysts: U
i

Control i)
Hardness* %0 ZYL0
Alkalinity* ) ~ 400 Reviewed: / 4 )
Initial Chlorine} ~ NP
Ammonia } — L/ ‘7'

* mg/L as CaCO3; t mg/L; ND: no chlorine 'detected

Sample Description: ,
Animal Source: ABS Date Received: S5 ! 29 ! 03

Comments:




e







Larval Fish Growth and Survival Test-7 Day Survival

Start Date:  5/29/03 TestID: 0305-27NW Sample ID: UNOCAL GW
End Date: 6/5/03 Lab ID: WAAEE-AMEC NW Bioassay Sample Type: GR-Groundwater
Sample Date: 5/28/03 Protocol: EPAW 95-EPA West Coast Test Species: AA-Atherinops affinis

Comments: MW-146

Conc-% 1 2 3 4 5

D-Control  1.0000 1.0000 1.0000 1.0000 1.0000
6.25 1.0000 1.0000 1.0000 1.0000 1.0000

125 1.0000 1.0000 1.0000 1.0000 1.0000

25 1.0000 1.0000 1.0000 1.0000 1.0000

50 1.0000 1.0000 1.0000 1.0000 0.8333

100 0.6667 0.1667 1.0000 1.0000 0.8333

Page 1 ToxCalc v5.0.23

Transform: Arcsin Square Root Rank 1-Tailed
Conc-% Mean N-Mean Mean Min Max CV% N Sum  Critical
D-Control  1.0000 1.0000 1.3652 1.3652 1.3652  0.000 5
6.25 1.0000 1.0000 1.3652 1.3652 1.3652 0.000 5 27.50 16.00
125 1.0000 1.0000 1.3652 1.3652 1.3652  0.000 5 27.50 16.00
25 1.0000 1.0000 1.3652 1.3652 1.3652 0.000 5 27.50 16.00
50 0.9667 09667 1.3222 1.1503 1.3652 7.271 5 25.00 16.00
100 0.7333 0.7333 1.0513 0.4205 1.3652 37.266 5 20.00 16.00
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.01) 0.59773 0.9 -2.1291 11.7165
“Equality of variance cannot be confirmed :
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChVv TU
Steel's Many-One Rank Test 100 >100 1
Dose-Response Plot
1 o— > O
0.9
0.8 3
3 3
_ 077
2 0.6 :
g 0.
& 053
., ]
3 043
™ 033
0.2 3 1
0.1 9
0 L ¥ ¥ ¥
3 9 & 8 8 2
= © -
o
Q
a]

Reviewed by: A 7)



Larval Fish Growth and Survival Test-Growth-Weight

Start Date:  5/29/03 Test ID: 0305-27NW Sample ID: UNOCAL GW
=nd Date: 6/5/03 Lab ID: WAAEE-AMEC NW Bioassay Sample Type: GR-Groundwater
Sample Date: 5/28/03 Protocol: EPAW 95-EPA West Coast Test Species: AA-Atherinops affinis
Comments:  MW-146

Conc-% 1 2 3 4 5

D-Control  1.6017 1.7183 1.7683 1.8267 1.8617
6.25 1.4967 1.8983 1.1300 1.9450 1.1700

125 17700 1.6367 1.5850 1.4817 1.5867

25 1.8433 21767 1.6083 1.7483 1.4883

50 1.2467 1.5950 1.0983 1.5617 1.2250

100 0.6633 0.1567 0.9783 0.9017 0.7033

Transform: Untransformed 1-Tailed Isotonic
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD Mean N-Mean
D-Control 1.7553 1.0000 1.7553 1.6017 1.8617  5.806 5 1.7553 1.0000
6.25 15280 0.8705 1.5280 1.1300 1.9450 25.317 5 1406 2.360 0.3815 1.6377 09330 ..
125 16120 0.9183 1.6120 1.4817 1.7700 6.501 5 0.887 2.360 0.3815 1.6377 0.9330
25 1.7730 1.0101 1.7730 1.4883 2.1767 14.833 5 -0.109 2.360 0.3815 1.6377 0.9330
*50 1.3453 0.7664 1.3453 1.0983 1.5950 16.385 5 2,536 2.360 0.3815 1.3453 0.7664
*400 0.6807 0.3878 0.6807 0.1567 0.9783 47.198 5 6.648 2.360 0.3815 0.6807 0.3878
Auxiliary Tests Statistic Critical Skew Kurt
~ "Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.97628 0.9 -0.136 -0.1186
. Bartlett's Test indicates equal variances (p = 0.09) 9.3871 15.0863
. Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU MSDu MSDp MSB MSE F-Prob df
Dunnett's Test 25 50 35.35563 4 0.3815 0.21734 0.83271 0.06533 4.1E-06 5,24
Linear Interpolation (200 Resamples)
" Point % SD 95% CL(Exp) Skew -
1C05* 4662 11545 0.644 44669 0.5932
IC10 20.949 12.005 0.000 45586 -0.8852
IC15 37454 8260 0.000 58464 -1.5413 _
1IC20 44960 6.645 28.647 62.730 -0.8482
1C25 52169 6.021 36.548 68.693 0.0595
1C40 71976 6.317 55760 93.263 0.3359
1C50 85.181 -

* indicates IC estimate less than the lowest concentration

Response

150

Page 1 ToxCalc v5.0.23 Reviewed by: \ZA



Larval Fish Growth and Survival Test-Growth-Wei ht

Start Date:  5/29/03 Test ID: 0305-27NW Sample ID: UNOCAL GW
End Date: 6/5/03 Lab ID: WAAEE-AMEC NW Bioassay Sample Type: GR-Groundwater
Sample Date: 5/28/03 Protocol: EPAW 95-EPA West Coast Test Species: AA-Atherinops affinis

Comments: MW-146

Dose-Response Plot

25

1-tail, 0.05 level
of significance

6.25

12.5
25 -
*50

*100

D-Control

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



AMEC Earth & Environmental
Northwest Bioassay Lab
5009 Pacific Hwy. E., Suite 2

Fife, WA 98424

Raw Data Sheet

Pacific Topsmelt

(Atherinops affinis)

Larval Survival and Growth Test

Client Name: uV\DC(LQ Test Date: 6/ 29 / 0% (945
Sample ID: # | M- 196 Test No.:_()H05-~ 271N/
*To Days Percent | Average
Conc. [Cont|Rep. | Survival | Survival
CoN |22 1 b 1 [ £ 1@ £ '
el 2 [ 1k 1 [( € |G |*» [6 -
g3 (G [o (e Tty [ 1¢
2 1A TG [F o7 e 5 [¢
2115 1016 v L o1/ to b 1F
02 1911 161 ely (b |2 1 [ |¢
201 2 | ol b lp |6 G (¢ |6 |6
4138 [ Q@lble (b 16 1 10 16
7214l Qlele |b [6 1 [P |6
1o N N O S S A
75 (41165 1o R A
g 21 G b |6 1L 1b If |¢ 1€
S e |
g1 4 ¢ ' z - .
115 % L 1G 1o 1h 14 [b 1€
25 1911 b 1Lle [P [ l6 [¢
21 Gt L 166 1y [P 1€
20| 3 |l e Je 1€ |0 1% 1§ _
25141 Gle Je [v 1L |y 1p 16
e
>0 |29 1 A b 16 1t 1k |6 | B0 -
2 S12 0 [% [F |E]e & [6 [
5[ 3 [y [¢ TL]C (G [*2 |6
21 4@ lb [0 [6[p ||k ¢
245 [, b [C 16 1l lb |5
100 21 1 [ |6 [% |9 1% [¢ |7 1%
Zil 2@ [ » 1 [ v T e pv 11
T 3 (6 | Q’ L b (o b G
214 Gl [ [t [L]b ][t |6
221 5 1 Gl Ll g 515 |5
Tech Initials M e [ [ [en | VE M- | TG

Feeding Times: 0

Comments:

10730 20800 30%30 4 01%0501%2 6 01%0

Lo

%19 €% 1190 lwed V150 %o

Analysts: M '\(\N\J




AMEC Earth & Environmental
Northwest Bioassay Lab

5009 Pacific Hwy. E., Suite 2
Fife, WA 98424

Raw Data Sheet
Fish Weights
Seven Day Chronic Bioassay

Client: UnOC{U? Test Date: !'ZOI 105
Sample ID: # ‘ MLU ~1Y & Species: A. affinis
Test No: 0205~ ZTNW
o cont. panwt. | pan+fish | fishwt. | # | avg. perfish | avg. per conc.
Conc. # |rep. | (gm) (gm) (mg) | fish (mg) (mg)
CON 1221 1 [0.04%526[0.052%F (o
L 2 1004275 0.05406 (o
{ 3 100420710.0534a% L
1Z.1 4 100432530, 05444 lo
271 5 10.0U290|0.0540 % (o
025 1191 1 1004420100532 (e
201 2 |0.00lD [0.0530Y o
4 | 3 1004408 |0.050%0 (o
2 1 4 10.0441|0.05 832 o
O] 5 [DOAU]] [0.0514 2 (o
12.5 41 1 10.04%279 [D.os44\ Lo
(e | 2 ]0.0441(|0.054IR (o
2% 1 3 1004240005191 (o
S | 4 10042250.052 14 )
7 | 5 [0oddd2ip ns39Y (g
25 91 1 0oH9? [0.05259 ke
L 2 1004377 [0.056R 2 b
201 3 1004214/ 0.052329 {n
251 4 0042731 0.0532a )
1 5 1004171 | 0,050y Lo
50 j’ﬁ 1_|0.0U274 [0.05022 (o
5 | 2 10.04%9G10.0 53Sk (o
151 3 0-04610. 05004 L
2 | 4 1004%42n.05229 (o
24 | 5 10.04%7] [0.05 0@a 5
100 [Z( | 1 00482004134 - 4
2 2 100i19710.044a9i [
|71 3 [0.044pklop4993 o
V3 4 10.0%305|0, 0490k e
221 5 [0.04%1 o043 2D S
Tare: &/ Date/Timein: b[< o o0 .
Total: WVir Date/Time out: &tritzoo=s—t2H4S— / (afog 200

Oven temp. (°C):

LO




Larval Fish Growth and Survival Test-7 Day Survival

Start Date:  5/29/03 Test ID: 0305-28NW Sample ID: UNOCAL-Unocal Groundwater Study
nd Date: 6/5/03 Lab ID: WAAEE-AMEC NW Bioassay Sample Type: GR-Groundwater
ample Date: 5/28/03 Protocol: EPAW 95-EPA West Coast Test Species: AA-Atherinops affinis
Comments: MW-7
Conc-% 1 2 3 4 5
D-Control  1.0000 1.0000 1.0000 1.0000 1.0000

6.25 1.0000 1.0000 1.0000 1.0000 1.0000
125 1.0000 1.0000 1.0000 1.0000 1.0000
25 1.0000 1.0000 1.0000 1.0000 1.0000
50 1.0000 1.0000 1.0000 1.0000 1.0000
100 1.0000 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 1.3652 1.3652 1.3652 0.000 5
6.25 1.0000 1.0000 1.3652 1.3652 1.3652  0.000 5 27.50 16.00
125 10000 1.0000 1.3652 1.3652 1.3652 0.000 5 27.50 16.00
25 1.0000 1.0000 1.3652 1.3652 1.3652 0.000 5 27.50 16.00
50 1.0000 1.0000 1.3652 1.3652 1.3652 0.000 5 27.50 16.00
100 1.0000 1.0000 1.3652 1.3652 1.3652 0.000 5 27.50 1600
Auxiliary Tests Statistic Critical Skew Kurt -
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 1 0.9
- Equality of variance cannot be confirmed
~ Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU
Steel's Many-One Rank Test 100 >100 1
Dose-Response Plot
1 : * * *
0.9 3
083
0.7 3
'«;s 1
2 0.6 7 —
[
A 051
I
D 0.4 '2 _
™ 033
0.2
0.1 -
0 ] L v v M P
2 g o & 3 g
=4 [{e] R ad —_—
Q
Q
=]
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Larval Fish Growth and Survival Test-Growth-Weight

Start Date:  5/29/03 Test ID: 0305-28NW Sample ID: UNOCAL-Unocal Groundwater Study
‘nd Date: 6/5/03 Lab ID: WAAEE-AMEC NW Bioassa) Sample Type: GR-Groundwater
;ample Date: 5/28/03 Protocol: EPAW 95-EPA West Coast Test Species: AA-Atherinops affinis
Comments:  MW-7
Conc-% 1 2 3 4 5
D-Control 2.0067 1.7000 2.3733 1.8550 2.2950
6.25 1.9850 2.2533 2.2017 2.1300 1.7233
125 1.9533 1.7900 1.6800 1.9017 22383
25 1.7583 1.5267 1.7067 1.4567 1.7767
50 2.1283 1.6933 23583 1.7483 2.1567
100 1.8000 1.7117 2.1317 1.3783 1.4233
Transform: Untransformed 1-Tailed
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat  Critical MSD
D-Control  2.0460 1.0000 2.0460 1.7000 2.3733 13.972 5
6.25 2.0587 1.0062 2.0587 1.7233 22533 10.342 5 -0.081 3.110 0.4868
125 19127 009348 1.9127 1.6800 22383 10.999 5 0.852 3.110 0.4868
25 1.6450 0.8040 1.6450 1.4567 1.7767  8.781 5 2562 3.110 0.4868
50 2.0170 0.9858 2.0170 1.6933 2.3583 14.140 5 0.185 3.110 0.4868
100 1.6890 0.8255 1.6890 1.3783 2.1317 18.150 5 2.281 3.110 0.4868
Auxiliary Tests Statistic Critical Skew  Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.95374 0.9 0.06598 -0.9427
Bartlett's Test indicates equal variances (p = 0.77) 2.56138 15.0863
Hypothesis Test (1-tail, 0.01) NOEC LOEC ChV TU MSDu MSDp MSB MSE  F-Prob df
Dunnett's Test 100 >100 1 0.48678 0.23792 0.16972 0.06125 0.04103 5,24

Dose-Response Plot

P 1-tail, 0.01 level
of significance —

6.25 -

12.5
25
50

100

D-Control
|

Page 1 ToxCalc v5.0.23
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AMEC Earth & Environmental

Raw Data Sheet
Northwest Bioassay Lab Pacific Topsmelt
5009 Pacific Hwy. E., Suite 2 (Atherinops affinis)
Fife, WA 98424 Larval Survival and Growth Test
Client Name: Uvno CCLQ Test Date: © ! 79 !06 | 300
Sample ID: ¥ Muw -7 Test No.:_YHDH-2FNw
), Days Percent | Average
Conc. |Cont|Rep. ‘ Survival | Survival
CON__[ 1] : G (o
9 { 4
(2 G b
L (p b /
7 ; L
(025 |15 ’ e
27 (2
20 i
T
4
25 77 A

50 |5

-
mpwnummwm.—tmpmnammmmummwn»—ampwnu

&
6
€
9
6
€
S
§
€
€
€
c
§
z
g
3
S
6
S
¢
6
3
G
€
3
<
6
6
c
S

LN N A c\‘u\(n o~ e e e ke TS 5~ s~ S 0 S Y 1S

gi\ﬂ\ﬁ\txp‘(‘ " B0 YN o i SV ol A A S A A A o
Tﬁ@‘\’s\f“‘ R B2 Lo o IV SN [ ‘6\‘34? v‘ev<%~v\-;~@r@ e Fehee

et~ [ e T s~k

o AN A [ [ A A AP T

ggeoegkccwbse@myrﬂ;quggqqcecg

QDOOQOQOQQQPQFGQC@chcQQQQQGGG

5
!

Tech Initials

Y

Feeding Times: 02100 10752 2 DED 30800 40720 50720 6 0150
115 1g%0 I1%0 jpoo 11%0 (720

Comments:

Analysts: M- W~




AMEC Earth & Environmental
Northwest Bioassay Lab

5009 Pacific Hwy. E., Suite 2
Fife, WA 98424

Client: u\f\o (&9 Test Date: 6’ 79 0h
Sample ID: G Miw =7 Species: A. affinis
Test No: 0200~ 28NW

gb \‘\§ df\'ecl oL A Oound FQ\UQ,L(_M(J

Raw Data Sheet
Fish Weights
Seven Day Chronic Bioassay

o cont. panwt. | pan+ fish | fishwt. | # | avg.pe W | avg. per conc)

Conc. # | rep. (gm) (gm) (mg) fish mg) (mg)

TON 1 VT1 | 1 [0.08%111-05515 L | .05ci0 _
A |2 0.04?9%].0941€ | 05429 | |
L1 3 |0.0umg|.0582% (2 65410 -
Tl 2 10.04239.052%¢ [p | 08400 .
7l 5 [0.0422%|,05(p00 0SL0ObL

016 |12 1 [0.04783].05474 L0C44S
221 2 10.04289|.0504 ¥ 05 byl
201 3_|0.04%%11.0570 (p | 0573
= 1 4_0.00240[.0% 38 NSRS
I [ 5 |p.04%10l.0P4om L 1 oen’

7.5 |22 1 100035 052571 l (5368
| 2 0.0%285]. 0529 e 6S3b0
g3 _[0.00%4],.055H4 {r L6531
o1 2 _|p.owdon |.0554] 7 0G5S\
1 5_[0.0H209|.05L5Z | s

19 (o | 1 [0.0479% 084 - 05144 OCYTL |
19 2 10.04%00k e85 0{ub v 05239 .
79 | 300 2 [-E5H S 0843 (¢ CHSHIY | o
21 | 4 [0.04%¢9 Op2u2 3R S| [ ST
76 5 _l0.04495 ot 0334 4% W30

=0 1 5 | 1 |0042RL |.050oE 0Shsy [
% | 2 [0.04%1].055LD (p | _.06531 |
S0 | 3 |0.04%H4 057149 [ 05755 1
2Z 1 & [0.0%AH].05295 (v 05397 L
~> 1 5 (0.04%311.09671% ( , 035450

00 (20| 1 10.0424] 05421 (v 054 SO
2 | 2 [DoRi]1.05194 | 6527 B0
[ 3 [00W8% [.05kk] 1 o879 1
a1 & |00uz201,.0514] b | 45767 Liiiiie
|51 5 10.0422% 05132 05 200_|

Tare: W Date/Time in: < /5 3 /530
Total: YK Date/Time out: o/ /03 1L

Oven temp. (°C): __ 40




Larval Fish Growth and Survival Test-7 Day Survival

Start Date:  5/29/03 TestID: 0305-29NW Sample ID: UNOCAL-Unocal Groundwater Study
nd Date: 6/5/03 Lab ID: WAAEE-AMEC NW Bioassa) Sample Type: GR-Groundwater
sample Date: 5/28/03 Protocol: EPAW 95-EPA West Coast Test Species: AA-Atherinops affinis
Comments:  MW-17
Conc-% 1 2 3 4 5

D-Control  1.0000 1.0000 1.0000 0.8333 1.0000
6.25 1.0000 1.0000 1.0000 1.0000 1.0000

12,5 0.8333 1.0000 0.8333 1.0000 1.0000

25 1.0000 1.0000 1.0000 1.0000 1.0000

50 1.0000 1.0000 0.8333 1.0000 1.0000

100 1.0000 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 0.9667 1.0000 1.3222 1.1503 1.3652 7.271 5
625 1.0000 1.0345 1.3652 1.3652 1.3652  0.000 5 30.00 16.00
125 00333 0.9655 1.2792 1.1503 1.3652 9.204 5 2500 16.00
25 10000 1.0345 1.3652 1.3652 1.3652  0.000 5 30.00 16.00
50 0.9667 1.0000 1.3222 1.1503 1.3652 7.271 5 27.50 16.00
100 1.0000 1.0345 1.3652 1.3652 1.3652  0.000 5 30.00 16.00
Auxiliary Tests Statistic Critical Skew Kurt
~ Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.01) 0.76012 09 -1.4778 1.97749
- Equality of variance cannot be confirmed
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU
Steel's Many-One Rank Test 100 >100 1
Dose-Response Plot
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Larval Fish Growth and Survival Test-Growth-Weight

Start Date:
nd Date:

5/29/03
6/5/03

Test ID: 0305-29NW
LabID: WAAEE-AMEC NW Bioassay Sample Type:

Sample ID:

UNOCAL-Unocal Groundwater Study
GR-Groundwater

ample Date: 5/28/03 Protocol: EPAW 95-EPA West Coast Test Species: AA-Atherinops affinis
Comments:  MW-17
Conc-% 1 2 3 4 5
D-Control 1.6700 1.7450 1.7200 2.0267 1.4717
625 1.9817 1.7483 1.4133 1.8017 2.2500
125 1.2150 2.0783 1.3017 1.6250 2.1433
25 20350 1.6433 1.5000 1.6483 1.9333
50 1.5750 1.6317 1.4067 1.4717 1.7417
100 1.0133 2.1467 1.7183 1.6400 1.2633
Transform: Untransformed 1-Tailed
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat  Critical MSD
D-Control _1.7267 1.0000 1.7267 1.4717 2.0267 11 533 5
6.25 1.8390 1.0651 1.8390 1.4133 22500 16.762 5 -0.573 2.360 0.4626
125 1.6727 09687 1.6727 1.2150 2.1433 25.635 5 0.275 2.360 0.4626
25 1.7520 1.0147 1.7520 1.5000 2.0350 12.732 5 -0.129 2.360 0.4626
50 1.5653 0.9066 1.5653 1.4067 1.7417 8.423 5 0.823 2.360 0.4626
100 1.5563 0.9014 1.5563 1.0133 2.1467 28.052 5 0.869 2.360 0.4626
Aucxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.98327 0.9 0.10737 -0.3622
~ Bartlett's Test indicates equal variances (p = 0.22) 7.02755 15.0863
~ Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU MSDu MSDp MSB MSE  F-Prob df
. Dunnett's Test 100 >100 1 0.46258 0.2679 0.06097 0.09605 0.6752 5, 24
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AMEC Earth & Environmental Raw Data Sheet

Northwest Bioassay Lab Pacific Topsmelt
5009 Pacific Hwy. E., Suite 2 (Atherinops affinis)
Fife, WA 98424 Larval Survival and Growth Test
Client Name: Lo col Test Date: 5[201 _(03 [44s
Sample ID: 2. %) Muw -7 Test No.:_ 0200~ 29ANW
9, Days Percent | Average
Conc. |Cont|{Rep.FO L | 2.1 3 & |5 6 [ 7 |Survival Survival
CON 711 [lpl6 |¢C ¥ ¥ -
9| 2 Cl1e1Eel6 16 |&|b
2513 [ 1€ (e 1E 6 [u]Clb
S1a |l [t 161k 5 ol5
015 [ 16 [Clf (6l |blG
025 (2911 [ |&€ [ |2 16 | ||l
L2l (ple |6 [l b b1l
213 T le £ [ 16 161G
21 4 (|6 ¢ lCle o |lL1b
[ 15 11 % (L |k 16 (o (ﬂ @
75 1o 1 (o APErA G R
902 @16 (6716 [6 b &6
27013 [l 16 16 15 g 15 |5 15
W4 | (¢ (e 1¢ b (]G
q 5 o (€ ( 5 { o & @
75 201 11U 1P le 6 oy s
Gl 210 l¢ 16 1¢ 1€ l© AN,
71310l |1b 168 Jlo |k
2004 1Gle 16 1el> 1o l@lb
UTsTOlc [k Tel o 1l L
20 2l T 1 (plec 16 1L b o &l
W1 2 [0 [C [FlClt]e [l
Z13 1 (lc |F [els 16 16519
GlalGlC b ek llo Gl
d75 [ (|6 &; b lo lo b |G
0 120 [ 11 (1% TPl 6 e 1 llb
121G % 1F16lble [01G
2[4 [ Gl [k l¢lelt [Ulb _
215 [ G l6 16 [Glb b |@lG6 1007
Tech Initials M T Wl T [ o [ o) [

Feeding Times: 02000 1150 20%00 3.0%%0 40140 50770 6075
(%19 J«‘%‘%"“ 770 {woo V120 (T%0
\3%D

Comments: | Analysts: M- v 511




AMEQC Earth & Environmental
Northwest Bioassay Lab

5009 Pacific Hwy. E., Suite 2
Fife, WA 98424

Winocal

Client:

Raw Data Sheet
Fish Weights
Seven Day Chronic Bioassay

Test Date: 5’20[ ' 03

Sample ID: . 3o) A//LU -7 Species: A. affinis
Test No:_(0206)~294NW
004
P cont. panwt. | pan+fish | fishwt. # | avg. perfish | avg. per conc.
Conc. # | rep. (gm) (gm) (mg) fish (mg)
9 2 [g.oudp2{.05Hu9 (o
2% 3 lo.o4d»R|.06240 %
5 [ a4 loo4al |- 0527 @)
10 | 5 looazq |. 05272 o
075 125 [ 1 [0.04370].05504 X
1Y 2 [0o4295[. 0 5%4u 7
22| 3 00H29(,|.0514Y | v
% | 4 loouPn?) . 0o | g
| 5 o4l 057111\ Y
76 |llp |l L 009739 .000\3 5
291 2 [p.o"AH [.051LH) )
271 3 loo4295|.0507k 5
20| 4 po4q?51|.05%%2L (2
5 p0o4Zp\|.064%T %
25 | 20| 1 [o0W\2[.05b%% ‘
151 2 [004274].05260 V)
i1 [ 3 bo4ds01].052071 o
20 4 DoAY 05224 v
[T 1 5 loodz272].08H4%2 [
50 12 1 [00U%5(].05201) 7]
2| 2 |00HI05].052%4 b
Z 1 3 0.04%g|.0521Z 5
(p | 4 0OU%8D].0562blb o
[ 5 pod24]|.05242 o
00 [ 21 1 004729 |.04904 (o
2 p.oyups |.0BWad )
7€ | 3 00435 |.0524 6 (p
%[ 4 004223 [.065207] %)
7 [ 5 _[000%2].05120 L
3
Tare: %W\ Date/Time in: (pl‘j/ 0% ;.iqise %R
Total: WM Date/Timeout: Y/S/a >3 §bop

Oven temp. (°C):_100O




Larval Fish Growth and Survival Test-7 Day Survival

Start Date:  5/29/03 Test ID: 0305-30NW Sample ID: UNOCAL GW
End Date: 6/5/03 Lab ID: WAAEE-AMEC NW Bioassay Sample Type: GR-Groundwater
Sample Date: 5/28/03 Protocol: EPAW 95-EPA West Coast Test Species: AA-Atherinops affinis
Comments: MW-103R

Conc-% 1 2 3 4 5

D-Control  1.0000 1.0000 1.0000 1.0000 1.0000
6.25 1.0000 1.0000 1.0000 1.0000 0.8333

125 1.0000 1.0000 1.0000 1.0000 1.0000

25 1.0000 1.0000 1.0000 1.0000 1.0000

50 1.0000 1.0000 1.0000 1.0000 1.0000

100 1.0000 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 1.3652 1.3652 1.3652 _ 0.000 5
6.25 0.9667 0.9667 1.3222 1.1503 1.3652 7.271 5 25.00 16.00
125 1.0000 1.0000 1.3652 1.3652 1.3652  0.000 5 27.50 16.00
25 1.0000 1.0000 1.3652 1.3652 1.3652  0.000 5 27.50 16.00
50 1.0000 1.0000 1.3652 1.3652 1.3652  0.000 5 27.50 16.00
100 1.0000 1.0000 1.3652 1.3652 1.3652 0.000 5 27.50 16.00
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates non-normal distribution (p <=0.01) 0.41613 0.9 -3.8705 19.8512

Equality of variance cannot be confirmed
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU
Steel's Many-One Rank Test 100 >100 1

Dose-Response Plot
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Larval Fish Growth and Survival Test-Growth-Weight

Start Date:  5/29/03 Test ID; 0305-30NW Sample ID: UNOCAL GW
End Date: 6/5/03 Lab ID: WAAEE-AMEC NW Bioassa) Sample Type: GR-Groundwater
Sample Date: 5/28/03 Protocol: EPAW 95-EPA West Coast Test Species: AA-Atherinops affinis
Comments: MW-103R

Conc-% 1 2 3 4 5

D-Control 17717 1.9783 1.6200 1.8100 2.2233
6.25 20967 1.5117 1.5417 1.9467 1.6650
125 1.7983 1.5833 1.5450 1.0400 1.8933

25 1.7517 15000 1.8350 1.6500 1.9017
50 1.92560 1.7850 2.0000 1.5833 2.2500
100 1.2367 1.5817 1.6167 1.8550 1.6200

Transform: Untransformed 1-Tailed
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat  Critical MSD
D-Control  1.8807 1.0000 1.8807 1.6200 2.2233 12.235 5
6.26 1.7523 0.9318 1.7523 1.5117 2.0967 14.723 5 0.823 2.360 0.3681
125 1.5720 0.8359 1.5720 1.0400 1.8933 21.059 5 1979 2360 0.3681
25 1.7277 09186 1.7277 1.5000 1.9017 9.163 5 0.981 2.360 0.3681
50 1.9087 1.0149 1.9087 1.5833 2.2500 13.000 5 -0.180 2.360 0.3681
100 1.5820 0.8412 1.5820 1.2367 1.8550 14.008 5 1915 2360 0.3681
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.96829 0.9 -0.2686 -0.296
Bartlett's Test indicates equal variances (p = 0.85) 1.99245 15.0863
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU MSDu MSDp MSB MSE F-Prob df
Dunnett's Test 100 >100 1 0.36805 0.1957 0.10168 0.06081 0.17966 5,24

Dose-Response Plot

25

» 1-tail, 0.05 level
of significance
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AMEC Earth & Environmental Raw Data Sheet

Northwest Bioassay Lab Pacific Topsmelt
5009 Pacific Hwy. E., Suite 2 (Atherinops affinis)
Fife, WA 98424 Larval Survival and Growth Test
Client Name: UVIOCCLQ Test Date: (29 |03
Sample ID: #4  Mwlo3e Test No.: 205 - ZONW
e, Percent | Average
Conc. [Cont/Rep.| 0 | 1 1] 3 4 5| 6 |7
CON [ & 11 1 (p|S [/ 1 [L10H [l]6
2812 e T71¢ T¢ b [ |6
o | 3 1 |6 (¢ [(o]b6 |G [ |6
S1a G 1¢ [+ 1L b b 1kl6
91 5 ¥ C AN jq (e (o 16
W25 |2 111 (pl6 b lp [6Tp [(p]€
412 | |6 [p |C 1¢ 1p FARS
221 3 T (p |6 Tb J6 ¢ b [ 16
214 (|6 |6 z L b | (|6
S15 | (|5 #glbc| 5[5 [5]5
25 129111 Gle 616 14 6o [(,]6€
251 2 | (1€ T¢C 16 16 0 [(p]6
L= M Y2 N A A VR S
1141 Gl6 1L 1¢ 16 lw [(p]6
1215 [0 lC Tk T 579 Q |6
25 21 1 | (|6 | ¢ |* Yl 6
2212 | @16 16 [k [ |GlE 6
2413 [ G 6 e 1610 lelt e
Z) | 4 11 Cle [k lp |G lb [C
AL S 1l lb 1¢ 1t 1l b6
S50 || g? 1Ll le e [1b [(p [(p]6
T2 TG Te TebTo (6
201 3 1 416 1L 1o 1bhleellpl€
| 141G 1€ 1610 (6l (€
205 L6 1C TL 1o [ b ¢
00 20 11 1€ 1k 1p (b |, [lp]6
T I S A A A P VA T
0] 3| @& o [¢ 1y [ [l]6
T]14 lg 16 16 [¢ |G [ (2]
15116 161 b |le (6
Tech Initials VE | X[ e [ e | 0 [0 [ G

Feeding Times: 02000 107%0 2080 3(%%0 40720 50730 60720
1915 18%0 1120 1e0p VP00 17720

Comments: Analysts: W/‘-/W U K




AMEC Earth & Environmental
Northwest Bioassay Lab
5009 Pacific Hwy. E., Suite 2

Fife, WA 98424

Unocal

Client:

Raw Data Sheet
Fish Weights
Seven Day Chronic Bioassay

Test Date; ‘5!‘2‘9{ I 03

Sample ID: #L\ MW 1031 Species: A. affinis
Test No: (205~ 20NW
0’( panwt. | pan + fish # | avg. perfish | avg. per conc.
Conc. # .| (gm) (gm) fish (mg) ;
(ON | 4 | 1 |0.042%23[0.0540(, Y
2% | 2 [0.04045 [0.05725Z L
(o | 3 [V.O4D52 005524 b
% 1 4 10.05200]0.0%3%( Y
91 5 100423721 0.05lp) b
W25 |7 | 1 [004244 (005502 Vi
4 | 2 [0.04WS [ 0.05067 P
22| 3 10.04240[0.05 25 (
% | 4 [0.042%] [0.055U49 b
D | 5 [0.04228]0.055%] 5
\2.5 291 1 004275 [D05 D54 v,
251 2 [o.04740 [0.0B1A 0 (g
151 3 p.oH2%] [0.0515¢ [l
77 | 4 [0.04299[0.0502% 7%
[2 | 5 (00825710 0e?RY /
25 (2] 1 [DOY2IK[ 00524 Vi
22| 2 PO42(0]0.051 100 1
24 | 3 [0.04234[0.051 %5 7]
Z\ 4 [0.0451%|0.05%0% (¢
415 043 [0.054 L
50 llpg] 1 Joo4247[D.05302- l
V7] 2 [0.04226]0.05%A7 V.
20| 3 [0.04% [D.oE53, (2
| 4 004515 | poBH LS lz
20| 5 004223005 %2 [,
|00 [20] 1 (004781 [0.0507% ¥
| 2 (004280 [0.05225 U
l 3 1004240 [0.D531\D 1
271 ] 4 0od294 [0.06407 b
|Z | 5 100420\ [pD52T72 (g
Tare: K| Date/Time in:  (¢/5/02 (330
Total: Zup Date/Time out: ©|5/02 |{pQD

Oven temp. (°C):




Larval Fish Growth and Survival Test-7 Day Survival

Start Date:  5/29/03 Test ID: 0305-31NW Sample ID: UNOCAL GW
End Date: 6/5/03 Lab ID: WAAEE-AMEC NW Bioassa) Sample Type: GR-Groundwater
Sample Date: 5/28/03 Protocol: EPAW 95-EPA West Coast Test Species: AA-Atherinops affinis
Comments: MW-129
Conc-% 1 2 3 4 5
D-Control  1.0000 1.0000 1.0000 1.0000 1.0000
6.25 1.0000 1.0000 1.0000 1.0000 1.0000
125 1.0000 1.0000 1.0000 1.0000 1.0000
25 1.0000 0.6667 1.0000 1.0000 1.0000
50 0.0000 0.3333 0.3333 0.8333 0.8333
100 0.0000 0.0000 0.0000 0.0000 0.1667
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 1.3652 1.3652 1.3652  0.000 5 0 30
6.25 1.0000 1.0000 1.3652 1.3652 1.3652  0.000 5 27.50 16.00 0 30
125 1.0000 1.0000 1.3652 1.3652 1.3652  0.000 5 27.50 16.00 0 30
25 0.9333 0.9333 1.2832 0.9553 1.3652 14.285 5 25.00 16.00 2 30
*50 0.4667 0.4667 0.7474 0.2056 1.1503 54.058 5 15.00 16.00 16 30
*100 0.0333 0.0333 0.2486 0.2056 0.4205 38.677 5 15.00 16.00 29 30
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.01) 0.78649 0.9 -0.4718 4.64768
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 Iter
Slope 5.53995 0.89255 3.79055 7.28934 0 0.07302 7.81472 0.99 1.67814 0.18051 3
Intercept -4.2968 1.50589 -7.2483 -1.3452
TSCR 1.0 -
Point Probits % 95% Fiducial Limits 0.9 A
ECO01 2.674 18.1223 11.2605 23.5723 h
ECO05 3.355 24.0563 16.8383 29.576 0.8 4
EC10 3.718 27.9774 20.7885 33.5042 071
EC15 3.964 30.978 23.9037 36.5384 J
EC20 4.158 33.5906 26.6521 39.2286 §0.6:
EC25 4326 36.007 29.2017 41.7778 S 0.5 1
EC40 4,747 42,8949 36.3349 49.5346 o 0 al
EC50 5.000 47.6581 41.0059 55.4599 o ]
EC60 5.253 52.9502 45.8671 62.6493 0.3 -
EC75 5.674 63.0793 54.3157 78.0496 0.2
EC80 5.842 67.6169 57.8255 85.5453 ]
EC85 6.036 73.3196 62.0638 95.4106 0-1: /
EC90 6.282 81.1831 67.6654 109.739 0.0 _,_,.,,..,,,@_’,_,.,.,,,,,__,_,.,.m
EC95 6.645 94.4157 76.6313 135.521 1 1000
EC99 7.326 125.331 96.1226 202.706
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Larval Fish Growth and Survival Test-7 Day Survival

Start Date:  5/29/03 Test ID: 0305-31NW Sample ID: UNOCAL GW
End Date: 6/5/03 Lab ID: WAAEE-AMEC NW Bioassay Sample Type: GR-Groundwater
Sample Date: 5/28/03 Protocol: EPAW 95-EPA West Coast Test Species: AA-Atherinops affinis

Comments: MW-129

Dose-Response Plot
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Larval Fish Growth and Survival Test-Growth-Weight

Start Date:  5/29/03 Test ID: 0305-31NW Sample ID: UNOCAL GW
End Date: 6/5/03 Lab ID: WAAEE-AMEC NW Bioassa) Sample Type: GR-Groundwater
Sample Date: 5/28/03 Protocol: EPAW 95-EPA West Coast Test Species: AA-Atherinops affinis
Comments: MW-129
Conc-% 1 2 3 4 5
D-Control  1.9667 2.1217 1.7617 1.7400 1.8100
6.25 2.0400 1.9750 2.2000 1.7817 2.0300
125 1.4433 1.8033 1.3700 1.7433 1.3683
25 1.6800 1.0767 1.7700 1.9567 2.0933
50 0.0000 0.6883 0.1500 0.8183 0.8350
100 0.0000 0.0000 0.0000 0.0000 0.0783
Transform: Untransformed Rank 1-Tailed Isotonic
Conc-% Mean N-Mean Mean Min Max CV% N Sum  Critical Mean N-Mean
D-Control  1.8800 1.0000 1.8800 1.7400 2.1217  8.594 5 1.9427 1.0000
6.25 2.0053 1.0667 2.0053 1.7817 22000 7.507 5 34.00 16.00 1.9427 1.0000
12,5 1.5457 0.8222 1.5457 1.3683 1.8033 13.657 5 18.00 16.00 1.6305 0.8393
25 17153 0.9124 1.7153 1.0767 2.0933 22.827 5 24.00 16.00 1.6305 0.8393
*50 04983 0.2651 0.4983 0.0000 0.8350 79.100 5 15.00 16.00 0.4983 0.2565
*400 0.0157 0.0083 0.0157 0.0000 0.0783 223.607 5 15.00 16.00 0.0157 0.0081
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.95049 0.9 -0.736  0.8755
Bartlett's Test indicates unequal variances (p = 3.74E-03) 17.4403 15.0863
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU
Steel's Many-One Rank Test 25 50 35.3553 4
Linear Interpolation (200 Resamples)
Point % SD 95% CL(Exp) Skew
1C05 8195 1.519 6.671 12903 6.7853
1IC10 10139 4.906 7.975 34.731 24250
IC15 12.084 7.474 9.015 36.774 0.2385
1IC20 26.686 5.897 3.607 32.262 -1.4458
IC25 28.831 3.804 5.670 34.378 -2.5743
iC40 35266 2.369 27.505 41.633 -0.4520
1C50 39555 2.525 33.068 47.060 0.1495
[
2
2
3
o
-0.2 peer
0 50 100 150
Dose %
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Larval Fish Growth and Survival Test-Growth-Weight

Start Date:  5/29/03 Test ID: 0305-31NW Sample ID: UNOCAL GW
End Date: 6/5/03 Lab ID: WAAEE-AMEC NW Bioassa) Sample Type: GR-Groundwater
Sample Date: 5/28/03 Protocol: EPAW 95-EPA West Coast Test Species: AA-Atherinops affinis

Comments: MW-129

Dose-Response Plot
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AMEC Earth & Environmental Raw Data Sheet

Northwest Bioassay Lab Pacific Topsmelt
5009 Pacific Hwy. E., Suite 2 (Atherinops affinis)
Fife, WA 98424 Larval Survival and Growth Test
Client Name: UJ[\O(&Q Test Date: 5/ 29 /06 1320
Sample ID: ¥ MW-(19 Test No.: )D05- 5 Nw/
67 o Days Percent | Average
Conc. |Cont|/Rep.[ 07 M 172 ] 31 2| 5 | 6 Survival | Survival
COCN 12211 |l lp |6 > 1l b [ | 6|y
L12]llp [ 1C 16l |6 |G
Vo | 31 C e 16 116 1@ lbd b
1Bl 41 G[p 16 1L 16 10 |4 |G
Sl 5 e [p 1€ [6 % w |6 |0
.25 25| 1 |G 16 16 | L ¢ 1L |
|l 2 G lb |6 L g 16 |G
20183 |G le 16 ¢ lP € |4 | @
204 Gl |6 1¢g 1k lold |G
2615 TGl [C 1L 16 o610
125 (2] 1616 ¢ |64l 16 7
ol 2 G 16 16 1416 16 [0
T3] ]e (€ lele 6 & |
2214 6 ¢ e 16 le |6 [
1215 [@elp 16 AR &
25 4l 116 (L 16 el G|« |6 44
Sl2lell [¢ e 1ol | ¥
R SRR
2771 41 & | 2 )
2)1 5161 elC [C16 o b 0
20 161 116 (L[N 11 |0
gl 21¢ o [S |5 |Flezr| 2| ]
1316 lh |3 1% 1217 | 2|V
21 4 1@ | £ 15 |5 |S |5 |5
2415 [ [ |5 491 sulD & 1D
cc (21116 [s %14 [ 10
gl2]ele |5 121210
A 136 [F [>Tt 1 10
I 4 | @ O
2 5 616 [STE T 1 g, 11
Tech Initials M-Tme [T [P mw—[ [ 15 |9

Feeding Times: 0 1.673920%00 30830 40720 50720 60750
Zioo 1815 1820 1120 [0 1750 |IT%0

Comments: Analysts: \fF T




AMEC Earth & Environmental
Northwest Bioassay Lab

5009 Pacific Hwy. E., Suite 2
Fife, WA 98424

Raw Data Sheet
Fish Weights
Seven Day Chronic Bioassay

Client: Unocal Test Date: = /-zq /05
SampleID: #0565  Mw-129 Species: A. affinis
Test No: ()&Z )@4&\‘)‘\/}/
9, cont. panwt. | pan+fish | fishwt. | # | avg. perfish | avg. per conc.
Conc. # | rep. (gm) (gm) (mg) | fish (mg)
CON |22 | 1 10.042%4].0 D4 (e V.
| 2 10.0420%|.0502 (¢
\ | 3 1p0o4H07T].054 (4 0]
12 | 4 [004232|.0542 (
191 5 [poit|4].0%5500 (p
025 1221 1 [oouhd |.05(p2H (_ﬂ
(o | 2 [oo4224(.05524 (
2o 3 [n0A240[.05% 0 (y
20 | 4 lo.0Mis[.05525 (»
25| 5 10.04402].09627% )
2.5 26| 1 |p04Z15].0519) (o
1O 2 [ooyz22|.05H04H b
71 3 lo0o474%].050SH (0
2% | 4 0.04%%%.0%9219 (g
12| 5 0040605221 (
25 14 | 1 [004,071.06615 le
S | 2 |004312].0601% !
1 | 3 10.040(0}.0512Z 2
77 | 4 JoOHr0].05524 7
2| | 5 odyid |.05(70 2
50 |51 1 joou224 | O
1€ 1 2 1004229 ].084\ 2
% 1 3 joo4z72( |.0HY 11 2
Z | & pouz2].04%1% 5
24 1 5 jooudsnpHani P
o ) 1_|0.04245 |78
I 2 Joouz3ko
4 | 3 10.0w222|70
|| 4 004209 e
291 5 [oohdo5].o4452 \
Tare: OW Date/Timein: ¢/ /33 (800
Total: ¢ Date/Time out: &/} /03 1§0U
Oven temp. (°C): 00 b0




Larval Fish Growth and Survival Test-7 Day Survival

Start Date:  5/29/03 TestiD: 0305-32NW Sample ID: UNOCAL-Unocal Groundwater Study
End Date: 6/5/03 Lab ID: WAAEE-AMEC NW Bioassay Sample Type: GR-Groundwater
Sample Date: 5/28/03 Protocol: EPAW 95-EPA West Coast Test Species: AA-Atherinops affinis
Comments:  MW-W
Conc-% 1 2 3 4 5
D-Control  1.0000 1.0000 1.0000 1.0000 1.0000
6.25 1.0000 1.0000 1.0000 1.0000 1.0000
12.5 1.0000 0.8333 1.0000 1.0000 1.0000
25 1.0000 1.0000 1.0000 1.0000 1.0000
50 1.0000 1.0000 1.0000 0.8333 0.8333
100 0.8333 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 1.3652 1.3652 1.3652 0.000 5
6.25 1.0000 1.0000 1.3652 1.3652 1.3652  0.000 5 27.50 16.00
125 0.9667 0.9667 1.3222 1.1503 1.3652  7.271 5 25.00 16.00
25 1.0000 1.0000 1.3652 1.3652 1.3652  0.000 5 27.50 16.00
50 09333 0.9333 1.2792 1.1503 1.3652 9.204 5 2250 16.00
100 0.9667 0.9667 1.3222 1.1503 1.3652  7.271 5 2500 16.00
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.01) 0.76012 0.9 -1.4778 1.97749
Equality of variance cannot be confirmed
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChVv TU
Steel's Many-One Rank Test 100 >100 1
Dose-Response Plot
1 : — ¢\ —
0.9 1
0.8 3 - - T
073
S 0.6 E
£ 3
@ 0.5
> 3
8 043
™ 03]
0.2
0.1
0% ; b - P M
] “N7 o I3 D S
= © - -
Q
Q
a
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Larval Fish Growth and Survival Test-Growth-Weight

Start Date:  5/29/03 Test ID: 0305-32NW Sample ID: UNOCAL-Unocal Groundwater Study
End Date: 6/5/03 Lab ID: WAAEE-AMEC NW Bioassa) Sample Type: GR-Groundwater
Sample Date: 5/28/03 Protocol: EPAW 95-EPA West Coast Test Species: AA-Atherinops affinis
Comments: MW-W
Conc-% 1 2 3 4 5
D-Control 1.6183 2.1100 1.6200 1.9750 1.7833
6.25 1.8617 1.4300 1.5867 2.0050 1.8683
125 1.9150 1.6400 1.9800 1.2800 2.0350
25 1.9883 21167 1.6533 1.7083 2.2000
50 22900 1.5617 1.7250 1.4633 1.4167
100 1.5833 1.4833 1.3983 1.2567 1.3350
Transform: Untransformed 1-Tailed Isotonic
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat  Critical MSD Mean N-Mean
D-Control  1.8213 1.0000 1.8213 1.6183 2.1100 11.970 5 1.8213 1.0000
6.25 1.7503 0.9610 1.7503 1.4300 2.0050 13.416 5 0.434 2360 0.3864 1.8179 0.9981
125 17700 0.9718 1.7700 1.2800 2.0350 17.694 5 0.314  2.360 0.3864 1.8179 0.9981
25 19333 1.0615 1.9333 1.6533 2.2000 12.584 5 -0.684 2360 0.3864 1.8179 0.9981
50 1.6913 0.9286 1.6913 1.4167 2.2900 20.983 5 0.794  2.360 0.3864 1.6913 0.9286
*100 1.4113 0.7749 14113 1.2567 1.5833  9.010 5 2504 2360 0.3864 1.4113 0.7749
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.97569 0.9 0.21944 0.04785
Bartlett's Test indicates equal variances (p = 0.56) 3.90852 15.0863
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU MSDu MSDp MSB MSE F-Prob df
Dunnett's Test 50 100  70.7107 2 0.38638 0.21214 0.15474 0.06701 0.07572 5,24
Linear Interpolation (200 Resamples)
"~ Point % SD 95% CL(Exp) Skew
IC05 42309 18.102 0.000 71.225 -0.2683
IC10 59.310 15.901 0.000 82.446 -0.5181
IC15 75.571 1.0
IC20 91.833 0.9 ]
IC25 >100 N
IC40 >100
IC50 >100
2
5
@
2
0 50 100 150
Dose %
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Larval Fish Growth and Survival Test-Growth-Weight

Start Date:  5/29/03 Test ID: 0305-32NW Sample ID: UNOCAL-Unocal Groundwater Study
End Date: 6/5/03 Lab ID: WAAEE-AMEC NW Bioassay Sample Type: GR-Groundwater

Sample Date: 5/28/03 Protocol: EPAW 95-EPA West Coast Test Species: AA-Atherinops affinis

Comments:  MW-W

Dose-Response Plot
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kS I
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AMEC Earth & Environmental Raw Data Sheet

Northwest Bioassay Lab Pacific Topsmelt
5009 Pacific Hwy. E., Suite 2 (Atherinops affinis)
Fife, WA 98424 Larval Survival and Growth Test
Client Name: \)LV]DCQ 0 Test Date: 5/20/ / 03 (925
Sample ID: ¥ M~ Test No.: 0205 =32 Nw/
9, Da Percent | Average
Conc.  |Cont|Rep.] 01 2 3 a5 i
CON [T 1] 0 e 1 1b o | |6
212l le]Cleu [G 4
11 3 | (o % (. 16 16 |6 J¢ [6
4[4 | C 16 1¢ 1 6 £
J21 5 | L[ CTE 6 14 T |G [€
2o 1l 1| e[6TE¢ T¢ T, o [ [€
5121 plele [L16 b o [¢
2131|668 L l¢ o |G [¢
914 [ Llc [Tk b lo 1610
T5 e[ C e L 11 T 16 1%
25 8T T[] 6 [C o166 T, [¢
U1 21606 16 [6 [¢ Mpsle [ S
W3 el le e Tl e 1%
551241616 1616 1610 [ [¢
R A A T K A A 2 P
25 Tl [ole T Telt 1, T4
o216l ¢ e (el o Tt
1131 el6 1¢ [& 16 (¢ | |6
201 8 1¢G16 16 1616y [ [C
I A A 2 S P S PR 2
20 \ | 11 (p|6 16 |6 |6 [ [¢ 6
1012 | GJ6 [6 |6 [¢ Je [ [
Al3 6 T TL1F Te Tb [C
2l 4 | (|6 1€ JT¢ 16 515 |3
B 5 515 [c>15 [ &
1oe) 1A 1 (€16 ]l B 1z 5
bl2lelcl€ o]l b [L |6
W31l 1610 (¢ (¢
14| Gls 16 (6 [6 16 [&C
L1568 ¢ 6 (6 b [¢ [F
Tech Initials NS [ [~ lue [NF | P [BL

ing Times: 02000 10740 2 080D 308%0 4 0 7% 507% ¢ 0130
Feeding Times 186 %0 1% 100 (7% 73D

Comments: Analysts: N N 8




AMEC Earth & Environmental
Northwest Bioassay Lab

5009 Pacific Hwy. E., Suite 2
Fife, WA 98424

Raw Data Sheet
Fish Weights
Seven Day Chronic Bioassay

Oven temp. (°C):

40

Client: U,\’\DCCLQ Test Date: ‘5/29 /03
Sample ID: %—Hﬂ M W~ w Species: A. affinis
Test No: 0205 -22 NwJ
% cont. panwt. | pan+fish | fishwt. | # | avg. perfish | avg. per conc.
Conc. # | rep. | (gm) (gm) (mg) | fish (mg) (mg)
CON__ | 14 1 [0-0Y37%[ 0.0 52499 (s *
% | 2 |0.o442H|0. 057D (o
2771 3 [0.042{3]0.05i490 ”
(9] 4 10.04220|n.ns50s v
221 5 |0.08%0|0 19420 o
(025 | 2Ue| 1 [0.CHIE2[0.05300 (e
{21 2 ]004462/0.05330 (g
5 | 3 |0.0443( |0.0543R 7
A | 4 00451 0,085 (0 (o
_ | 5 [0.04%2910.054sD l
2.5 |1 1 |0.04%2610.054%FS G
29 | 2 [0.04%20 [0.053a0 S
| 3 0.04290|0.05523 (o
251 4 0.o4FH 0. 0OSias @
IS | 5 [0.0428810.05509 o
5 ¥ | 1 [0.04%37][0.05530 Lo
20| 2 |0.0H%210.05Cas o
T 1 3 Jpodid]l [0.05423 Lo
20| 4 [0.04380(0,0540 5 Lo
| 5 100440210, 05223 &
50 | 1 _ 04Tl [0.0584S Lo
O] 2 |004365|0.05304 (o
24 | 3 0.04440 |0.054 %S G
Z1 | 4 0o4225/0.05203 )
2% 5 o049 lo.0s019 5
IO |2 | 1 |0.0HU30|0.053R0 S
4 | 2 004420[0.05310 @
2% 1 3 004290|0.05129 (¢
171 4 1004250]0.051 04 (e
e | 5 10.0442810.05229 (0
Tare: 5},/, Date/Timein: & /S/43 /730
Total: ywpA Date/Time out: (¥ {p2 1115






Mysid Survival, Growth and Fecundity Test-7 Day Survival

Start Date:  5/29/03 Test ID:  0305-33NW Sample ID: UNOCAL-Unocal Groundwater Study
End Date: 6/5/03 Lab ID: WAAEE-AMEC NW Bioassay Sample Type: GR-Groundwater
Sample Date: 5/28/03 Protocol: EPAM 94-EPA Chronic Marin Test Species: MY-Mysidopsis bahia
Comments:  MW-146
Conc-% 1 2 3 4 5 6 7 8

D-Control _1.0000  1.0000 1.0000 1.0000 1 0000 1.0000 1.0000 1.0000
6.25 0.8000 1.0000 1.0000 1.0000 1 0000 1.0000 0.8000 1.0000

125 1.0000 1.0000 1.0000 1.0000 0.8000 1.0000 1.0000 1.0000

25 (0.8000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000

50 0.6000 0.6000 0.4000 0.8000 1 0000 0.6000 0.6000 0.8000

100 0.2000 0.0000 0.0000 0.0000 0.2000 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 8 0 40
6.25 0.9500 0.9500 1.2857 1.1071 13453  8.574 8 60.00  46.00 2 40
125 09750 09750 1.3155 1.1071 1.3453  6.400 8 64.00 46.00 1 40
25 09750 0.9750 1.3155 1.1071 1.3453  6.400 8 64.00 46.00 1 40
*50 06750 0.6750 0.9736 0.6847 1.3453 20.831 8 40.00 46.00 13 40
*400 0.0500 0.0500 0.2850 0.2255 0.4636 38.672 8 36.00 46.00 38 40
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates hon-normal distribution (p <= 0.01) 0.91982 0.929 0.19979 2.80419
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 Iter
Slope 314912 2.09225 -3.5094 9.8076 0 73.423 7.81472 7.9E-16 1.73447 0.31755 5
intercept .0.462 3.51896 -11.661 10.7369
TSCR 1.0
Point Probits %  95% Fiducial Limits 0.9 ] L4
ECO1 2.674 9.90234 -
ECO05 3.355 16.2984 0.8 -
EC10 3.718 21.2575 0'7:
EC15 3.964 25.4302 o .
EC20 4158 29.3232 2 0.6 1
EC25 4.326 33.1348 8 0.5
EC40 4.747 45.0836 9 04:
EC50 5.000 54.2586 "]
EC60 5253 65.3008 0.3 - ®
EC75 5.674 88.8489 02 1
EC80 5.842 100.398 |
EC85 6.036 115.768 0-1'_ °
EC90 6.282 138.492 0.0 AP S5 ZEES———————
EC95 6.645 180.63 1 10 100 1000
EC99 7.326 297.303 Dose %

Significant heterogeneity detected (p = 7.89E-16)
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Mysid Survival, Growth and Fecundity Test-7 Day Survival

Start Date:  5/29/03 Test ID: 0305-33NW Sample ID: UNOCAL-Unocal Groundwater Study
End Date: 6/5/03 Lab ID: WAAEE-AMEC NW Bioassay Sample Type: GR-Groundwater
Sample Date: 5/28/03 Protocol: EPAM 94-EPA Chronic Marin Test Species: MY-Mysidopsis bahia

Comments: MW-146

Dose-Response Plot
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Mysid Survival, Growth and Fecundity Test-Growth-Weight

Start Date:  5/29/03 Test ID: 0305-33NW Sample ID: . UNOCAL-Unocal Groundwater Study
End Date: 6/5/03 Lab ID: WAAEE-AMEC NW Bioassa)y Sample Type: GR-Groundwater
Sample Date: 5/28/03 Protocol: EPAM 94-EPA Chronic Marin Test Species: MY-Mysidopsis bahia
Comments: MW-146
Conc-% 1 2 3 4 5 6 7 8

D-Control 0.3620 0.3220 0.4020 0.3680 0.3840 0.3820 0.4220 0.4060
6.25 03260 0.3640 0.4400 0.3780 0.4840 0.3820 0.3120 0.3580

12,5 0.3560 0.3180 0.3600 0.3880 0.3440 0.3620 0.3640 0.3700

25 0.2040 0.3760 0.3500 0.3780 0.3140 0.3480 0.2920 0.3280

50 0.1080 0.1560 0.0580 0.1320 0.1660 0.1100 0.1480 0.1560

100 0.0300 0.0000 0.0000 0.0000 0.0180 0.0000 0.0000 0.0000

Transform: Untransformed Rank 1-Tailed
Conc-% Mean N-Mean Mean Min Max CV% N Sum  Critical Mean N-Mean
D-Control 0.3810 1.0000 0.3810 0.3220 0.4220  8.161 8 0.3810 0.0000
6.25 0.3805 0.9987 0.3805 0.3120 0.4840 14.967 8 62.50 46.00 0.3805 0.0013
125 0.3578 0.9390 0.3578 0.3180 0.3880  5.689 8 50.50  46.00 0.3578 0.0610
*05 (03238 0.8497 0.3238 0.2040 0.3780 17.477 8 45.00 46.00 0.3238 0.1503
*50 0.1293 0.3392 0.1293 0.0580 0.1660 27.803 8 36.00 46.00 0.1293 0.6608
*100 0.0060 0.0157 0.0060 0.0000 0.0300 192.725 8 36.00 46.00 0.0060 0.9843
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p>0.01) 0.96133 0.929 -0.4433 2.28198
Bartlett's Test indicates unequal variances (p = 1.60E-03) 19.424 15.0863
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 478396 0.95682 2.90858 6.65933 0 0.78472 7.81472 0.85 1.61056 0.20903 6
Intercept -2.7048 1.55495 -5.7525 0.34288
TSCR 1.0
Point Probits %  95% Fiducial Limits 0.9
ECO1 2674 13.3129 6.26622 18.7157 -
ECO05 3.355 18.4811 10.6644 23.8735 0.8 -
EC10 3.718 22.0125 14.1188 27.2594 071
EC15 3964 24.769 17.0242 29.8765 .
EC20 4.158 27.2038 19.7132 32.2012 §°~6j
EC25 4.326 29.4826 22.3067 34.4154 S 0.5 -
EC40 4.747 36.1075 29.9562 41.3748 9 04:
EC50 5.000 40.7902 35.0598 47.1585 V]
EC60 5.253 46.0801 40.1906 54.8773 0.3
EC75 5.674 56.4346 48.5959 73.2742 0.2:
EC80 5842 61.1619 51.9981 82.8175 .
EC85 6.036 67.1743 56.0954 95.8108 0.1:
EC90 6.282 75.5859 61.5266 115.441 0.0 Dl A —
EC95 6.645 90.029 70.2973 152.738 1 10 100 1000
EC99 7.326 124979 89.72  259.8

Dose %
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Mysid Survival, Growth and Fecundity Test-Growth-Weight

Start Date:  5/29/03 TestID: 0305-33NW Sample ID: UNOCAL-Unocal Groundwater Study
End Date: 6/56/03 Lab ID: WAAEE-AMEC NW BioassaySample Type: GR-Groundwater
Sample Date: 5/28/03 Protocol: EPAM 94-EPA Chronic Marin Test Species: MY-Mysidopsis bahia
Comments:  MW-146
Dose-Response Plot
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AMEC Earth & Environmental Raw Data Sheet

Northwest Bioassay Lab Mysid Shrimp
5009 Pacific Hwy. E., Suite 2 (Mysidopsis bahia)
Fife, WA 98424 Survival and Growth Test
Client: A ¢ &,0 Test Date: 5 / 24 f 03
Sample ID: #| Ww- (Y40 Test Number: )305- 33N
Conc'nor | Cont. | Rep. s Percent
ﬁ/ﬁ ) Ui P2 3 1 a5 68| 7| Suvival
oy G |15 s|blc [5 1[5 Ts [&
2% | 2 S 1ls 1 515 5 [= 5 15
25 1 3 |65 [ ¢l 515 |5 [9 & |4
23 4 5 Tl 5l¢c |8 |8 > g
A 5 5 || blg |S |8 ¢ |14
(& 6 5 | $ 1 65 [< |5 |5 c 15
b 7 151 €1 51¢< 15 |5 ¢ |5
4 | 8 |5 1l¢le 5 1s 195 | ¢ |
[0.25 b | 119 [ | 414 |F 1 ¢ 14
Lo 2 5 s 1 51¢ |15 15 ¢ | g
T3 [ [ S5 [c [0 [5 [¢ [5
il 4 5 | 15 e |5 = s | ¢
1o 5 2, 1 5 < S = ¢ g
2 1 6 [ 51 ¢le < |S |9 C 15
8 17 [ 616 e 1[4 1% 14 14 14
74| 8 | 51 S 19 |s [5 5 [¢C g
125 2 | 1 | 6 |ls |65 1€ [5 15 |5 |5
43 | 2 | 5 |g | » |¢ |5 |8 | |g
4, | 3 | 5§ [6 ]S |5 |5 [ ¢ |5
40 4 51 ¢ S |° 5 |5 el
47 15 s s 4 14 1% 14 |¥ |4
% 6 5 | € 15 |4 | ASS [ & | &
2. 1 7 1 515 15 12 [5 |5 |s [ €
. [ 8 [ 5[5 15 1c IS |5 ¢ (¢ 1 di5%
Technician Initials gm | KS [ Pm e [ [N [

i imes: 02000 10770 20%30 30%%0 407% 501%0 60770
Feeding Times o e &’l?;é 00D 10 iTho

Analysts: LM Gm

Comments:




AMEC Earth & Environmental Raw Data Sheet

Northwest Bioassay Lab Mysid Shrimp
5009 Pacific Hwy. E., Suite 2 (Mysidopsis bahia)
Fife, WA 98424 Survival and Growth Test
Client: (/{ YLOCM Test Date: 5 / 79 / 03
Sample ID: ﬂ?l M- 146 Test Number: 0305 - 331 W
Conc'nor | Cont. | Rep. Days Percent
@ P | Survival
25 Zl 1 5 | £ 165 4 ¢ Y
47 12 | 515195 ¢ | 516 [« |94
17 3 | 515 165 [¢ > g g |
6 4 | 51515 1lc | 51|15 | |5
5 5 51l 515 l¢c 1515 |5 | s
A5 6 S <15 g 5 |5 S 4
4l 7]l ls s 1gls | |4
2 8 5 | 1518 | &5 1585 |« |
50 1% 1 S1lgs 15 S 5 % 13 E
271 2 o< 1d 14 | 313 |3 3
1 35l 15 14 1313 [3 7
9 a1 19 [ sl [ 4 14
2w | 5 [ 61§ b |5 |5 15 |5 |5
7 6 51¢C 19 |4 |+ |« |3 3
2] | 7 | 514 |Z3]Y | H 12 13 |3
221 8 o &£ 15 lg [ S5 1s” 15 | 4
| 6D 12 1 b | & |¢ 2 l f [ /
24 2 5 (£ |3 |1 d
2 3 5 14 |2 [ O
20 4 S1s 14 | ¥1O
4 5 51 ¢c 13 VA %z [ 1
7 6 b l¢ [ 5 [ 130
Y 7 5 | 3 I g
¥ 18 | 5[5 [> v ]G
Technician Initials M K5 19m .o |8 v KR a)

v

Feeding Times: 02000 101% 203% 308790 40710 501% 60120
15%0  13%0 V1 lwo  171% 1150

Analysts: % S

Comments:




. MEC Earth & Environmental
ivorthwest Bioassay Lab

5009 Pacific Hwy., E. Suite 2-0
. fe, WA 98424

Raw Data Sheet
Mysid Weights
Seven Day Chronic Bioassay

Client: MMC&‘/Q Test Date: 5/29 / 03
Sample ID: %/ Muw 146 Species: M bﬁh//&
Test Number: 030 S - F3NW
[ s pan wt. | pan + mysid |mysid wt.| # |avg. per mysid| avg. per conc.
| Conc. Cont. | Rep. (gm) (gm) (mg) |mysids (mg) (mg)
CoM 15 1 _|.04%\0 |p oyd4d )
%% 2 1.0410 |p.ou3al 5
7% 3 1.04204 | 044 S o)
25 4 1.0410% | p.0¥239 o)
4 5 |.0424% |0.04540 5
o 6 |.04297 [0.0453R s
14 7 _|.0UP55 |0.045 el )
19 8 |.O4UI4 |noyy72 S
[0.25 o | 1 |.0829%)\ 004474 4y
26 | 2 |.O42%7 o4,y S
44 | 3 |04 |0.044 L S
L 4 |.044%¢ |0.DY62% 5
1 5 |.0UBT% |n.0o¥820 S
22 | 6 [.04187 [0.6437] 3
4% 7 _1.ow0% 10.045WM4
29 8 |.04140 |D.042\9 S
[2.5 17 1 |.0HMT |D.04YSL.S S
42 | 2 |.04263 [D.0442F 5
Ay | 3 [0W29% lo.oddFD 5
do | 4 1.04249 |o. 04443 Gy
A7 | 5 |.oM%28 1n.04sod 4
9 6 |.044%4 |oDYLlS S
Ay 7 |.04185 .04 26+ S
) 8 1.04404 [D.045%9 5
- Tare Initials: %W\ Date/Time in: bisloz e
cotal Initials: WANA Date/Time out: tlb\o3 1315
Oven temp. (°C): ho




- MEC Earth & Environmental

.vorthwest Bioassay Lab

5009 Pacific Hwy., E. Suite 2-0
ife, WA 98424

Raw Data Sheet
Mysid Weights

Seven Day Chronic Bioassay

Oven temp. (°C):

“lient: Uit aJ) Test Date: 5/ 79 / 03
Sample ID: 'H;( Ww-14e Species: . ba)’z{a
Test Number: DS/ZQ / 03
@/ R pan wt. | pan + mysid |mysid wt.| # |avg. per mysid| avg. per conc.
Conc. Cont. | Rep. (gm) (gm) (mg) |mysids (mg)
75 2l 1 |.04224 |D. D4Rl 4
47 1 2 |.04IHY |0 ouY Ao S5
1 3 |.04%20 |n.n444S S
g 4 |.04\%9 |n.0423% )
5 5 0424 |D. 04521 S
Ao | 6 |.oul8l |o.o44ss s
l AL | 7 [.0475% |0.0u39 19 S
29 8 [.042\5 |p.oYdTg k)
20 2% | 1 |.04%0% |0.0435F 3
I 27 | 2 |[.0429| |0.043k9 3
29 3 [.042\% | D.04Q4D, 2
I 2 | 4 |.0O42%0 lo.043496 4
# 20 | 5 1.04127 |o.04ald 5
Z 6 | 04212 [p.0432F 3
el 7 _[LOW\%0 [0.cHaoH 3
37 | 8 |.0427 [0.0420D g
(o0 12 | 1 [.oydd4 (o, o4509 |
' 30 | 2 [.0420% [o.od14le o
Z( 3_1.04220 |Doea O
70 4 | .OM\pE [0.0H1606 o
24 | 5 |.040k7] 10.040F I
g 6 |,0H479 |o. 044232 O
k) 7 _1.04%45 |p.o43s5Y O
1% 8 |.0Y2{g1 1004365 Q
~ Tare Initials: Fm Date/Timein: b [{Iu3 (%0
Total Initials: MiA Date/Time out: | (6> (@Y

o




Mysid Survival, Growth and Fecundity Test-7 Day Survival

§tart Date:  5/29/03 Test ID: 0305-34NW Sample ID: UNOCAL-Unocal Groundwater Study
znd Date: 6/5/03 Lab ID: WAAEE-AMEC NW Bioassay Sample Type: GR-Groundwater
Sample Date: 5/28/03 Protocol: EPAM 94-EPA Chronic Marin Test Species: MY-Mysidopsis bahia
Comments:  MW-7
Conc-% 1 2 3 4 5 6 7 8
D-Control 0.8000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 0.8000
6.25 1.0000 1.0000 1.0000 0.8000 0.8000 1.0000 1.0000 1.0000
125 1.0000 1.0000 1.0000 0.8000 1.0000 1.0000 1.0000 1.0000
25 0.6000 0.8000 1.0000 1.0000 1.0000 1.0000 1.0000 0.6000
50 0.8000 0.6000 0.8000 1.0000 1.0000 1.0000 1.0000 0.8000
100 0.8000 1.0000 0.6000 0.8000 1.0000 1.0000 0.8000 0.8000
Transform: Arcsin Square Root Rank 1-Tailed
Conc-% Mean N-Mean Mean Min Max CV% N Sum  Critical
D-Control  0.9500 1.0000 1.2857 1.1071 1.3453  8.574 8
6.25 0.9500 1.0000 1.2857 1.1071 1.3453  8.574 8 68.00 46.00
125 09750 1.0263 1.3155 1.1071 1.3453  6.400 8 72.00 46.00
25 0.8750 0.9211 1.2007 0.8861 1.3453 17.562 8 62.00 46.00
50 0.8750 0.9211 1.1986 0.8861 1.3453 14.410 8 59.00 46.00
100 0.8500 0.8947 1.1688 0.8861 1.3453 14.043 8 55.00  46.00
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.01) 0.87912 0.929 -0.8346 -0.1698
Bartlett's Test indicates equal variances (p = 0.18) 7.54301 15.0863
Hypothesis Test (1-tail, 0.05) NOEC LOEC CchV TU
Steel's Many-One Rank Test 100 >100 1
Dose-Response Plot
1
0.9 1
08} 1 L
_ 077
2 06 1 1 ]
g 3
@ 0.5 3
> ]
™ 033
0.2
0.1
0 . T L] T ¥
3 S % 8 8 g
c © - A
Q
Q
)
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Mysid Survival, Growth and Fecundity Test-Growth-Weight

Start Date:  5/29/03 Test ID: 0305-34NW Sample ID: UNOCAL-Unocal Groundwater Study
End Date: 6/5/03 Lab ID: WAAEE-AMEC NW BioassaySample Type: GR-Groundwater
Sample Date: 5/28/03 Protocol: EPAM 94-EPA Chronic Marin Test Species: MY-Mysidopsis bahia

Comments: MW-7

Conc-% 1 2 3 4 5 6 7 8

D-Control  0.2760 0.3720 0.3060 0.3160 0.3600 0.4040 0.3980 0.2540
6.25 0.2280 0.4060 0.3380 0.1980 0.3200 0.2000 0.3060 0.3840

12.5 0.3140 0.3080 0.2920 0.2320 0.2980 0.3340 0.3000 0.3360

25 0.0980 0.2960 0.2900 0.3400 0.2720 0.3440 0.3220 0.1720

50 0.2240 0.1580 0.2780 0.2760 0.2780 0.3320 0.2160 0.2120

100 0.1440 0.1320 0.0460 0.1040 0.1200 0.1140 0.0780 0.0940

Transform: Untransformed 1-Tailed Isotonic
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat  Critical MSD Mean N-Mean
D-Control 0.3358 1.0000 0.3358 0.2540 0.4040 16.683 8 0.3358 1.0000
6.25 0.2975 0.8861 0.2975 0.1980 0.4060 27.162 8 1256 2.306 0.0702 0.2996 0.8924
12,5 0.3018 0.8987 0.3018 0.2320 0.3360 10.760 8 1116  2.306 0.0702 0.2996 0.8924
25 0.2668 0.7945 0.2668 0.0980 0.3440 32.701 8 2266 2.306 0.0702 0.2668 0.7945
*50 0.2468 0.7349 0.2468 0.1580 0.3320 21.998 8 2922 2306 0.0702 0.2468 0.7349
*100 0.1040 0.3098 0.1040 0.0460 0.1440 30.145 8 7610 2306 0.0702 0.1040 0.3098
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p>0.01) 0.96332 0.929 -0.6369 0.39234
Bartlett's Test indicates equal variances (p = 0.05) 11.28 15.0863
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU MSDu MSDp MSB MSE  F-Prob df
Dunnett's Test 25 50 35.3553 4 0.07022 0.20914 0.0535 0.00371 3.2E-08 5,42
Linear Interpolation (200 Resamples)
Point % SD 95% CL Skew
- 1C05* 2.904  7.581 1.478 28.556 2.3786
1IC10* 5809 9.638 2.957 38.159 1.4188
IC15 17.913 11.904 4.435 50.038 0.6350 1.0
1C20 24297 13264 5.913 55475 0.2383 ]
1IC25 43672 13.094 17.445 60.625 -0.4166
1C40 65.867 6.036 51.882 74.363 -0.6906
1C50 77.627 4.763 67.246 85.088 -0.3877
*indicates IC estimate less than the lowest concentration
150
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Mysid Survival, Growth and Fecundity Test-Growth-Weight
Start Date:  5/29/03 Test ID: 0305-34NW Sample ID: UNOCAL-Unocal Groundwater Study
End Date: 6/5/03 Lab ID: WAAEE-AMEC NW Bioassay Sample Type: GR-Groundwater
Sample Date: 5/28/03 Protocol: EPAM 94-EPA Chronic Marin Test Species: MY-Mysidopsis bahia
Comments: MW-7

Dose-Response Plot

0.45

1-tail, 0.05 level
of significance
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AMEC Earth & Environmental Raw Data Sheet

Northwest Bioassay Lab Mysid Shrimp
5009 Pacific Hwy. E., Suite 2 (Mysidopsis bahia)
Fife, WA 98424 Survival and Growth Test
Client: w’% &(,0 Test Date: 5/ 24 / 05
Sample ID: # 2 Mw-7 Test Number: (305 -34NwW
Co or | Cont. | Rep. Days Percent
E} P a0l 3 4 | 5 6 | 7 | Survival
CoN G 1 16 |s |5 15 |5 |4 14 | .
| 24 2 5 |5 [ ¢S G |g 5 |5
2 3 5 |5 ¢ |5 |5 [« 5 | £
i7 4 5 |5 T 1~ 5 < 5 |5
1 5 o |5 e [ < 5 | 5
9 | 6 | | [ IS e |5 5 15
%73 7 |6 s | 1S |5 |5 2 15
43 | 8 | & |s g ol 4 [4 (4 |9
.25 g 1 S | < LS Y 5 y | B 13¥
| 2 |5 |s |s S 15 1s |5 1S
%5 |1 3 |15 1ls ¢ |s 151 |5 [S5
27 | & | S [ 49 [4 % |4 14 14 1"
7, 1 5 |l (8 |15 |S |vls |4 1%
2.1 6 | 5 | | |S 5 | S 5 [ D
A3 7 [ | < ¢ [ S 5 13 5 |5
7 8 |2 |lg |S |5 5 15 5 |5
(25 29 1 |l | |5 S 5 15 |5 |5
25 2 |5 ¢ | |S © 1l 15 |5
2| 3 |5 (€ |S |5 [ 18 |5 |5
I 4 | [¢ ¢ |s S 1z |4 "
7] 5 | [S |S |5 5 | < |B6 |5
; 6 |5 |5 E 5 | S 15 |5
42 1 7 15 (¢ |5 15 |6 1s 15 15 _
j | 8 | s | ¢ T |5 5 |t |5 [S 971.57
Technician Initials e | = | Me [on, | &

Feeding Times: 0 16732 20%00 3_08% 4017%0 50170 60150
Jioe 1818 (870 1720 100 VT30 V170

Analysts: U\ %%

Comments:




AMEC Earth & Environmental Raw Data Sheet

Northwest Bioassay Lab Mysid Shrimp
5009 Pacific Hwy. E., Suite 2 (Mysidopsis bahia)
Fife, WA 98424 Survival and Growth Test
Client: M/}M‘C&O Test Date: 5/qu / 03

Sample ID: ito? Muw-7 Test Number: (305~ 34N

Conc'nor | Cont. | Rep. Days Percent
@ :T 0| | = Lo ohe “ m.; ‘M@‘ Survival
75 / 1 e | |5 1% 1H 1715 15 1

44 2 | 515 |£ s |6 ¥ |4 |3

li 3 S | g S S H & 5 RY

4 4 S | g . S H < 5 5

15 5 5 |5 S 195 5 1g 5 |5

34 6 ) < 5 S H s 5 |5

i 7 b S ¢ | 5 b ls 5 |5

318 (5[5 [ 1« [ 411 [ |3

50 L 1 115 |5 1s [5 [b [S 14 1%
2Z 2 5 < 1 & 15 3 13 3 3

4 3 = f | & 5 5 § 5 1Y

o 4 5 g § 5 2 < 5 A

(4 5 1o |s |s |s [ 15 |5 15

206 6 | | s |s |65 16 |s |65 15

2 7 > < ¢ 5 S S 5 5

9 8 | o g ¢ [s [ 4 14 14 14
14 1[5 16 & |7 14 1%
71 2 S5 |s ¢ 15 Hh <% 5 1.5

28 3 [ 5 |« 4 | 2 13 2 |3

% | 4 |5 |x g 1T 19 ¢ |4 1Y

(o 5 | 6 |S T lg b g |5 |5

5 6 | &6 |< c 15 h s |5 |3

|3 7 165 |S 4 |F 4 [ +

20 | 8 5 | ¢ ¢ |S U 4 T
Technician Initials I I | 45 % o e [5m | BE

000
Feeding Times: 0 1 0130208+ 30620 407%0 501%0 6071%0
2\ 00 %15 %% 720 100 (Th0  (1%0

Analysts: Wy ML 9m

Comments:




AMEC Earth & Environmental Raw Data Sheet
~Northwest Bioassay Lab Mysid Weights

5009 Pacific Hwy., E. Suite 2-0 Seven Day Chronic Bioassay
iife, WA 98424

“lient: {/{W Test Date: 5/ A 4/ 03
| Sample ID: ﬁ CQ M- 7 Species: M. bﬁjfl&ﬂ&

Test Number: E/Zﬁt / 05

QZD pan wt. | pan + mysid |mysid wt.| # |avg. per mysid| avg. per conc.
Conc. Cont. | Rep. (gm) (gm) (mg) |mysids (mg) m _
CoN 9 | 1 ].042(4 [.OH-0oZ 4
2q | 2 |.0H2H, |.OUYDHL 5
2 3 |.04U401 [.OY55L 5
(1 4 [.042%A4 |.01\ 1 )
% | 5 |.ou23% [.o4uls 5
22 | 6 |.042%0 |.04H>2 5
3% 7 [.0A20T [.0XUH L 5
Ag | 8 |.ouds |.OAYTZ 4
(.25 3 1_1.04274 [.04%%H3 5
A7 | 2 [.007%%(p |.OWD2q S
25 | 3 [.ow24) [.04Y4|o- 5
24 | & PDRZ W 04270 4
20 5 1.04%\% |. Q4412 4
. 22 | 6 |.08\WS EoH 0205 5
| 43 | 7 [.odoul [.04194 5
7| 8 .04z [.0d4Z, 5
L 125 29 1 [.040% 04215 5
! 23 | 2 [.04%\p |-OMYTO >
3| 3 [OWes [.oHnol 5
4¢ 4 | U2\ [.oHUDD 4
27 [ 5 [.0MZ9l [-.0444D 5
6 |.04%91 |.04%5H% 5
2 7 _[.0A4%04 |, OH4pt 5
45 | 8 |.0Y2(2 |.044%0 5
Tare Initials: XM Date/Time in: U AN
~ T'otal Initials: S Date/Timeout: &/ /035 r8Y¢

Oven temp. (°C): 100




AMEC Earth & Environmental
Northwest Bioassay Lab
5009 Pacific Hwy., E. Suite 2-0

Yife, WA 98424

Raw Data Sheet
Mysid Weights
Seven Day Chronic Bioassay

Client: Test Date: Z/ZQ / 073
Sample ID: ffél Muw 7 Species: M. IWJM&{
Test Number: 0505’541\(1/\/
o pan wt. | pan + mysid |mysid wt.| # |avg. per mysid| avg. per conc.
| Conc. Cont. | Rep. [ (gm) __(gm) (mg) [mysids (mg) (mg)
75 4o | 1 |.0A209 [OB259% 2
| 44 | 2 [.o42272 o440 4
' i1 3 [.042%5].044%0 5
. 3 4 [.041p%| ourH% 5
| 15 | 5 [.ou247].042%5 5
24 | 6 |.ouMp | 04518 5
| 2 | 7 |.0u21l | o> 5
' (3 | 8 [.04207]1.04294% 2
20 Lo 1 _[.OHIHS |.04720 4
22 | 2 04247 [.odrH e e
& 3 [.o42%) [.o44770 4
[0 | 4 [.04700 [0n232 5
4 | 5 [.OUK [.On%R] 5
20 | 6 _.o40D |.04%0k 5
| 7 7 L0425 [.0428% 5
B 1 8 | OH%ll [.OU4TZ 4
0D A 1 |.04%,9 |04 | 4
l il 2 1.04297 |.OU4D(3 5
23 | 3 [.04%19 |.04%42 2
| »n | 4 [.oy202|.04%54 4
i (o 5 |.04226].04230 5
, 5 | 6 |.O4320 . 04277 o
| 14 1 7 [.04%0 [.04250 4
20 | 8 [.04219 | O4Zw 4
- Tare Initials; S Date/Time in: b/S/103 16§
Total Initials: 1A Date/Timeout: b/ /y3  [8%(

Oven temp. (°C):

i)




Mysid Survival, Growth and Fecundity Test-7 Day Survival

Start Date:  5/29/03 Test ID:  0305-35NW Samptle ID: UNOCAL-Unocal Groundwater Study
End Date: 6/5/03 Lab ID: WAAEE-AMEC NW Bioassay Sample Type: GR-Groundwater
Sample Date: 5/28/03 Protocol: EPAM 94-EPA Chronic Marin Test Species: MY-Mysidopsis bahia

Comments: MW-17

Conc-% 1 2 3 4 5 6 7 8

D-Control  1.0000 0.8000 1.0000 1.0000 1.0000 0.8000 1.0000 0.8000
6.25 1.0000 0.8000 0.8000 0.8000 1.0000 1.0000 0.8000 0.8000

12,5 0.6000 0.8000 1.0000 1.0000 0.8000 1.0000 0.6000 0.8000

25 0.8000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000

50 1.0000 0.6000 0.4000 1.0000 1.0000 1.0000 0.4000 1.0000

100 0.0000 0.6000 0.4000 0.0000 0.0000 0.4000 0.2000 0.2000

Transform: Arcsin Square Root Rank 1-Tailed Number Total
Conc-% Mean N-Mean Mean Min Max CV% N Sum  Critical Resp Number
D-Control 0.9250 1.0000 1.2560 1.1071 1.3453  9.813 8 3 40
6.25 0.8750 0.9459 1.1964 1.1071 1.3453 10.301 8 60.00  46.00 5 40
125 0.8250 0.8919 1.1412 0.8861 1.3453 16.843 8 57.00 46.00 7 40
25 09750 1.0541 1.3155 1.1071 1.3453  6.400 8 76.00  46.00 1 40
50 0.8000 0.8649 1.1227 0.6847 1.3453 27.910 8 63.50  46.00 8 40
*{00 0.2250 0.2432 0.4824 0.2255 0.8861 52.176 8 36.00 46.00 3 40
Aucxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p >0.01) 0.9571 0.929 -0.3756 -0.243
Bartlett's Test indicates unequal variances (p = 9.68E-03) 15.1642 15.0863
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU
Steel's Many-One Rank Test 50 100 70.7107 2
Maximum Likelihood-Probit
Parameter Value SE  95% Fiducial Limits Control Chi-Sq Critical P-value Mu Sigma Iter
Siope 6.39043 1.52604 3.39939 9.38148 0.075 5.28551 7.81472 0.15 1.89385 0.15648 7
Intercept -7.1025 2.93497 -12.855 -1.3499
TSCR 0.1004 0.02392 0.05351 0.1473 1.0
Point Probits %  95% Fiducial Limits 09:
ECO1 2674 33.8696 14.7899 46.4238 h
ECO05 3.355 43.2965 23.2766 55.3227 0.8 -
EC10 3.718 49.3519 29.5646 60.9045 0_7:
EC15 3.964 53.9089 34.6757 65.1073 1
EC20 4158 57.829 39.2955 68.7681 & 091
EC25 4326 61.4185 43.6723 72.1944 S 0.5 -
EC40 4747 714827 56.3215 82.5683 @ 04:
EC50 5000 78.3152 64.7301 90.764 e ]
EC60 5253 85.8007 73.2035 101.396 0.3 -
EC75 5.674 99.8602 86.4574 126.628 02
EC80 5.842 106.059 91.4374 139.697 |
EC85 6.036 113.771 97.1641 157.354 0-1: ° °
EC90 6.282 124.276 104.393 183.632 0.0 rrerrrr— v e e
EC95 6.645 141.657 115.436 232.206 1 10
EC99 7.326 181.085 138.108 364.013
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Mysid Survival, Growth and Fecundity Test-7 Day Survival

Start Date: 5/29/03 Test ID: 0305-35NW Sample ID: UNOCAL-Unocal Groundwater Study
End Date: 6/5/03 Lab ID: WAAEE-AMEC NW Bioassa) Sample Type: GR-Groundwater
Sample Date; 5/28/03 Protocol: EPAM 94-EPA Chronic Marin Test Species: MY-Mysidopsis bahia

Comments: MW-17

Dose-Response Plot
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0.1
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Mysid Survival, Growth and Fecundity Test-Growth-Weight

Start Date:  5/29/03
End Date: 6/5/03
Sample Date: 5/28/03

Test ID: 0305-35NW

Sample ID:

Lab ID: WAAEE-AMEC NW Bioassay Sample Type:
Protocol: EPAM 94-EPA Chronic Marin Test Species:

UNOCAL-Unocal Groundwater Study
GR-Groundwater
MY-Mysidopsis bahia

Comments: MW-17
Conc-% 1 2 3 4 5 6 7 8
D-Control  0.2520 0.2700 0.3080 0.3600 0.2780 0.2820 0.2680 0.2580
6.25 0.2520 0.1620 0.2160 0.2540 0.3140 0.2800 0.2460 0.3060
125 0.2320 0.2380 0.2860 0.2160 0.2120 0.2640 0.1180 0.2280
25 0.2000 0.2460 0.2840 0.2960 0.2500 0.1860 0.2420 0.2760
50 0.2220 0.1140 0.0840 0.1500 0.2360 0.1580 0.0960 0.1880
100 0.0000 0.0500 0.0520 0.0000 0.0000 0.0360 0.0380 0.0260
Transform: Untransformed 1-Tailed Isotonic
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD Mean N-Mean
D-Control 0.2845 1.0000 0.2845 0.2520 0.3600 12.279 8 0.2845 1.0000
6.25 0.2538 0.8919 0.2538 0.1620 0.3140 19.395 8 1.417 2.306 0.0500 0.2538 0.8919
*12.5 0.2243 0.7882 0.2243 0.1180 0.2860 22.081 8 2.776 2.306 0.0500 0.2359 0.8291
25 0.2475 0.8699 0.2475 0.1860 0.2960 15.703 8 1.705 2.306 0.0500 0.2359 0.8291
*50 0.1560 0.5483 0.1560 0.0840 0.2360 36.236 8 5.921 2.306 0.0500 0.1560 0.5483
*100 0.0253 0.0888 0.0253 0.0000 0.0520 88.803 8 11.946 2.306 0.0500 0.0253 0.0888
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.97666 0.929 -0.3089 0.26627
Bartlett's Test indicates equal variances (p = 0.29) 6.18531 15.0863
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU MSDu MSDp MSB MSE F-Prob df
Dunnett's Test 25 50 35.3553 4 0.05004 0.17588 0.07254 0.00188 1.2E-14 5,42
Linear Interpolation (200 Resamples)
Point % SD 95% CL Skew
ICO5* 2.891 2.693 1.444 8.537 3.1247
1IC10* 5,783 5.264 2.888 27.193 2.5500
IC15 10.420 8.966 4332 31.013 0.7811 1.0
1C20 27.590 9.372 5776 35.420 -0.5583 0.9 ]
IC25 32.042 7.091 11.352 40.763 -1.3622 -
IC40 45.399 5.506 36.783 56.237 0.4402 0.8 1
IC50 55.258 6.088 44.374 65.329 0.0136 0.7 i
* indicates IC estimate less than the lowest concentration ® 0.6 ]
g 0.5 ]
2]
& 0.4 ]
0.3 1 /
024 o/
0.1 - ’
0.0 r . S A v
0 50 100 150
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Mysid Survival, Growth and Fecundity Test-Growth-Weight

Start Date:  5/29/03 TestID: 0305-35NW Sample ID: UNOCAL-Unocal Groundwater Study
=nd Date: 6/5/03 Lab ID: WAAEE-AMEC NW Bioassay Sample Type: GR-Groundwater

Sample Date: 5/28/03 Protocol: EPAM 94-EPA Chronic Marin Test Species: MY-Mysidopsis bahia

Comments: MW-17

Dose-Response Plot

0.4

0.35
0.3

0.25 3 1-tail, 0.05 level

: of significance
0.2 ]

Growth-Weight

0.15 3
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AMEC Earth & Environmental Raw Data Sheet

Northwest Bioassay Lab Mysid Shrimp
5009 Pacific Hwy. E., Suite 2 (Mysidopsis bahia)
Fife, WA 98424 Survival and Growth Test
Client: | L{/ywca,o Test Date: 5/74 / 03

Sample ID: #£3 Mis-17 Test Number: (%(5 — 25NN

Conc'nor | Cont. | Rep. Days Percent
@ i 6 7 | Survival
CON 23 | 1 |5 | $]g 1€ [¢]5 |5 |5

4% 2 | 514149 |4 f 14 |4 o
2% 3 | 515 ¢ (< 5 15 1= <
22 1 4 1515 |« s € S 15 |¢
2% 5 515 [ § ¢ ¢ S IS s |
2 | 6 | S 1 | H 1y % [* |4 4
7 7 |5 ¢ [ ¢ [ 15 15 [ |5
25 8 Sl 1 414 14 |5 14 ui
(.75 2 1 51 215 [¢ s SHES s
23 2 Sl 41414 |4 b 1Y ¢
2 3 | S | g |5 o |H Y 1Y |y
12 | 4 |5 |« |5 |4 14y ¥ 4 |9 |
%7 5 | 5 ¢ ¢ 1< [ S [s 19¢
95 6 5 | ¢l €[5 g S |s |5
44 7 1S |1 1 ¢4 14 “ [ ¢4 b 1
S |1 8 1S5l [41uld [ 1 |y
25 19 1 ol 1o & R |2 |5
24 1 2 |5 £ | S 1¢ [¢ |5 14 [y
4 3 S s { 19 { S |= 5
4( 4 | 215 ¢ |¢ < 1S s |5
7] 5 5 1 s 14 |y LL: “ Y i
26 6 5 | ¢ 14§ |« 5 15 |35
7 7 | 5[4 ¢ < |4 I3 3 3
42 1 8 15 1S 1¢ s 14 % [y 4 52.5%
Technician Initials )T\ K3 Wi fwae | B [ pp 7]

Feeding Times: 02100 107%0 20800 308720 40170 501% 6.07%0
(315 120 17190 3+ |19V (77%0

0D
Analysts: Yo v VP S

Comments:




AMEC Earth & Environmental Raw Data Sheet
Northwest Bioassay Lab Mysid Shrimp
5009 Pacific Hwy. E., Suite 2 | (Mysidopsis bahia)
Fife, WA 98424 Survival and Growth Test

Client: (,/(/VWJ) Test Date: 5/ 79 / 03

Sample ID: ¥ 5 Mw (7 Test Number: (305 - 35NN

Conc'nor | Cont. | Rep. Days ] _ Percent

% Survival
%4

0 el

<
s
=2
S
s
S
=
>
5
2
2
S
51
S
=
2

060 [
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]
K
(2
20

Technician Initials

7~
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Feeding Times: 0Z0_107% 20%00 3_0%% 401% 5073 60720
(815 1%%0  17%0 |po0 7%0 1750

Analysts: \L(B S
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4 MEC Earth & Environmental
I.orthwest Bioassay Lab
5009 Pacific Hwy., E. Suite 2-0

[ingedd

I fe, WA 98424

Raw Data Sheet
Mysid Weights
Seven Day Chronic Bioassay

('ient: Test Date: 5/}@ / 03
Sample ID: #3 M -1 7 Species: M. bahia
Test Number: 05 05 -35N W
i 7o pan wt. | pan + mysid |mysid wt.| # |avg. per mysid] avg. per conc.
Conc. Cont. | Rep. (gm) (gm) (mg) |mysids (mg)
- CoN [ 7% [ 1 [ooZAdi|oodils S
I 4 2 10.04420 |0.04YsSS ul
i % 3_10.043T1|on4sas S
72 | 4 |0.0ullp |0.04549¢ S
Lo 5 |C.0MuO|0.0420¢ S
I Z] | 6 [0.04%35[0.04% al 4
- 7 10,0420k | 0.04340 s
I 25 | 8 10.0410] |[D.04230 4
(.25 % 1 _|0.02%%|0.04 359 5
’ 2% | 2 |0.04%4% |0.044F Y
| A 3 [00RT%|0.039%6 4
| i3 | 4 [o0diRg B o.ouuas 4
I %% 5 |00H19) |0.04a48 S
| 7% | 6 | DOHBZ | 0.oM(e5a S
i 44 | 7 lo.o¥%49o0.044Fa 4
1 3 8 10.04%09 lo.oud e M
2.5 q 1 10.042790 D 0y 3R >
i 24 | 2 00U [0.045%% !
id | 3 1004174 |0.04284a S
Ao | 4 10.04%¥% [0.000k S
5 5 [0.04Z900. 0439 9
I 50 | 6 004193 [0.04390 S
I 27 7 _[0.0HUD |0.04s39 3
47 | 8 10.04254 |0.044g Y
" are Initials: A Date/Time in: o[Cluy %00
"« otal Initials: WA Date/Time out:  llfpioco2 &30
Oven temp. (°C): {0




+ MEC Earth & Environmental Raw Data Sheet
Ivorthwest Bioassay Lab Mysid Weights

5009 Pacific Hwy., E. Suite 2-0 Seven Day Chronic Bioassay
1 fe, WA 98424

(ient: UW Test Date: 5/ 27/05
Sample ID: &5 /M 17 Species; M bﬁ%ﬁ

Test Number: 0%(05-35N V\/

T pan wt. | pan + mysid |mysid wt.| # |avg. per mysid| avg. per conc.
| _Conc. Cont. | Rep. (gm) (gm) (mg) |mysids (mg)
75 A1 | 1 Jo.oM304 |o.0ddod i
i n 2 10.-04\bD |0.042 %3 S
I 1 3 10.0427| 0.044 IR )
(e 4 (004211 |C. 0430 S
I AD 5 10.041\3 |0.0423% S
27 6 |0.0U225|0.042a% S
D 7 _10.0405%0 | D041 * s
Ao | 8 10.04%90 |0.04URR 5
0 21 | 1 [0041%%[D.04a44 s
| 2 0.0421% |0.0423D )
24 | 3 lo.owx%0|o.04372 2
A% 4 [0.04%75 |0, 04400 S
79 1 5 10084 [0, 04536 S
159 6 [0C0H3HT| O.04Y M S
I (8 7 1004555 0. oMue 3 )
i L 8 10.04%¥2|0. 0494+ 7+ S
(00 L 1 000258 | . 0434\ o)
A 2| 0.044%5 | 0.0M4K0 3
L0 3 0048 T[p.04413 2
4 4 |0.04Z\4 |0.0930F o
(1 5 [004%5]1]0.049352 ®)
9 6 | 0.042/T|0.043RS o
V2 7 100427\ [0.0439D |
720 8 10.0H41D 0. 044 |
~ are Initials: S5 Date/Timein:  4/S/p 3 (S04
,otal Initials: Wi Date/Time out: £/, /03 (€8¢

Oven temp. (°C): (L 0




Mysid Survival, Growth and Fecundity Test-7 Day Survival

Start Date:  5/29/03 Test ID: 0305-36NW Sample ID: UNOCAL-Unocal Groundwater Study
End Date: 6/5/03 LabID: WAAEE-AMEC NW Bioassa) Sample Type: GR-Groundwater
Sample Date: 5/28/03 Protocol: EPAM 94-EPA Chronic Marin Test Species: MY-Mysidopsis bahia
Comments: MW-103R
Conc-% 1 2 3 4 5 6 7 8
D-Control _ 0.8000 0.8000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
6.25 1.0000 1.0000 1.0000 0.6000 0.8000 0.8000 1.0000 0.8000
125 1.0000 1.0000 0.8000 1.0000 1.0000 1.0000 1.0000 1.0000
25 1.0000 0.8000 1.0000 1.0000 1.0000 1.0000 1.0000 0.8000
50 0.8000 1.0000 1.0000 0.8000 1.0000 0.8000 1.0000 0.8000
100 1.0000 0.8000 1.0000 1.0000 0.8000 0.8000 1.0000 0.8000
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 8.574 8
6.25 08750 09211 1.1986 0.8861 1.3453 14.410 8 590.00 46.00
125 09750 1.0263 1.3155 1.1071 1.3453  6.400 8 72.00 46.00
25 09500 1.0000 1.2857 1.1071 1.3453  8.574 8 68.00  46.00
50 0.9000 0.9474 1.2262 1.1071 1.3453 10.381 8 60.00 46.00
100 0.9000 0.9474 1.2262 1.1071 1.3453 10.381 8 60.00  46.00
Aucxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.01) 0.8782 0.929 -0.6647 -0.5998
Bartlett's Test indicates equal variances (p = 0.59) 3.75449 15.0863
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU
Steel's Many-One Rank Test 100 >100 1
Dose-Response Plot
1
0.9 4
0.8 _E_ .i. L 1 d
_ 071
S o]
206 9
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@ 0.5 3
-
o 04 3
™ 033
0.2
0.1
0 T T Y T
3 7 g 9 3 3
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Mysid Survival, Growth and Fecundity Test-Growth-Weight

Start Date: ~ 5/29/03 Test ID: 0305-36NW Sample iD: UNOCAL-Unocal Groundwater Study
End Date: 6/5/03 Lab ID: WAAEE-AMEC NW Bioassay Sample Type: GR-Groundwater
Sample Date: 5/28/03 Protocol: EPAM 94-EPA Chronic Marin Test Species: MY-Mysidopsis bahia
Comments: MW-103R
Conc-% 1 2 3 4 5 6 7 8
D-Control  0.3000 0.3020 0.3880 0.3500 0.3680 0.3100 0.3800 0.3040
6.25 0.3780 0.4320 0.3020 0.2760 0.2360 0.2780 0.3140 0.2900
125 0.3460 0.2920 0.2740 0.2860 0.3200 0.3900 0.3420 0.2760
25 0.2960 0.2540 0.3440 0.3860 0.3320 0.3360 0.3200 0.2700
50 0.2460 0.3520 0.2700 0.2000 0.3340 0.2860 0.3320 0.1780
100 0.1560 0.2340 0.2340 0.2980 0.1940 0.1800 0.3060 0.2100
Transform: Untransformed 1-Tailed
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat  Critical MSD Mean N-Mean
D-Control  0.3378 1.0000 0.3378 0.3000 0.3880 11.184 8 0.3378 0.0000
6.25 0.3133 0.9275 0.3133 0.2360 0.4320 20.031 8 0.954 2.306 0.0592 0.3133 0.0725
125 0.3158 09349 0.3158 0.2740 0.3900 13.062 8 0.856 2.306 0.0592 0.3158 0.0651
25 03173 0.9393 0.3173 0.2540 0.3860 13.428 8 0.798 2.306 0.0592 0.3173 0.0607
*50 0.2748 0.8135 0.2748 0.1780 0.3520 23.297 8 2453 2306 0.0592 0.2748 0.1865
*100 0.2265 0.6706 0.2265 0.1560 0.3060 23.603 8 4.331 2.306 0.0592 0.2265 0.3294
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.97067 0.929 0.31088 -0.4665
Bartlett's Test indicates equal variances (p = 0.64) 3.37691 15.0863
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU MSDu MSDp MSB MSE  F-Prob df
Dunnett's Test 25 50 35.3553 4 0.05923 0.17535 0.01304 0.00264 0.0012 5,42
Maximum Likelihood-Probit
Parameter Value SE  95% Fiducial Limits Control Chi-Sq Critical P-value Mu Sigma Iter
Slope 1.33716 0.53716 0.28433 2.38999 0 0.98252 7.81472 0.81 2.35329 0.74785 7
Intercept 1.85327 0.97045 -0.0488 3.75535
TSCR 1.0
Point Probits %  95% Fiducial Limits 0.9 ;
ECO01 2.674 4.10703 0.00018 14.2683 0.8 1] /
ECO05 3.355 13.2796 0.04214 28.6818 0.7 1 //
EC10 3.718 24.8246 0.74994 43.3516 o
EC15 3.964 37.8612 4.86307 61.6281 20‘6: /
EC20 4.158 52.9524 17.9793 97.4082 8051 '
EC25 4.326 70.6114 38.3599 207.603 8 0.4 -
EC40 4.747 145.824 84.2567 4294.41 0.3 -
EC50 5.000 225577 113.371 31699.1 0.2 3
EC60 5253 348.948 148.76 239943 011 L
EC75 5.674 720.632 228.804 7088047 0.0 1= ’
EC80 5.842 960.956 270.472 2.7E+07 ) T STV
EC85 6.036 1343.98 328.232 1.3E+08 00001 0.1 100 100000 1E+08 1E11
EC90 6.282 2049.78 418.083 4.9E+08
EC95 6.645 3831.8 597.129 4.9E+08
EC99 7.326 12389.7 1160.62 4.9E+08 Dose %
Page 1 ToxCalc v5.0.23 Reviewed by: m



Mysid Survival, Growth and Fecundity Test-Growth-Weight

Start Date:  5/29/03 TestID: 0305-36NW Sample ID: UNOCAL-Unocal Groundwater Study
End Date: 6/5/03 Lab ID: WAAEE-AMEC NW Bioassay Sample Type: GR-Groundwater
Sample Date: 5/28/03 Protocol: EPAM 94-EPA Chronic Marin Test Species: MY-Mysidopsis bahia

Comments: MW-103R

Dose-Response Plot
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AMEC Earth & Environmental Raw Data Sheet

Northwest Bioassay Lab Mysid Shrimp
5009 Pacific Hwy. E., Suite 2 (Mysidopsis bahia)
Fife, WA 98424 Survival and Growth Test
Client: U/\,WVQ Test Date: 6/ 79 / 0%

Sample ID: ;4 Mw-[03 12 Test Number: 2205 - 3 N

Concnor | Cont. | Rep. Percent
@ ’ e ) 5 | B 50 __ Survival _
CoN z [1 [ 51515 Cle | D b [ 4§

(3 2 | 5 | & 5 | 4 14 4 4 19 |
Uy 3 Sl |55 15 |5 15 5 |
) 4 5 1 ¢ 5 |5 |5 5 | 5 9)
(o 5 5l¢ | 56 |5 1=s |5 15 15
72 6 5 § 5 g 15 i, 5 )
20 7 5 | s |6 |5 1= 1% |5 | B
q 8 5 | ¢ |6 |S = |65 5 15
(9.25 (2 1 51l¢ 15 |5 |5 5 156 15
Ak 2 S5 |« |5 |5 |58 5 |5 |5
%4 3 S |l¢ |58 |5 |5 5 |5 15
47 | 4 | 5[4 |4 |2 |2 2 1% 12
w1 5 1 S 14 (4 % 1y [414 14
10 6 S l4q 1y |4 14 d 14 |4
%9 7 S l¢ |5 |5 15 |5 1% |5
2% 8 Cls |5 |5 |5 |bls 14
125 40 1 Slge 16515 1g 5 15 | B
1o 2 S ¢ [5]15 1lg |6 15 15
(4 3 51¢ |5 15 15 |5 4
L 1 [ o |5 [ Hhls | 1S 1515
@ 5 | S |3 |5 Mslg |5 |5 15
9 6 S |5 515 1|s 15 19 15
%0 7 1 S |3 s |5 |5 | D ls |15
4 18 6|5 (6l | 51515 1 977
Technician Initials S | Y4 15w s [V | S | DY Pm

Feeding Times: 02000 1(07%¢ 20830 30§% 4b7%0 50730 60730
530 1800 113 leoo [730 i7%0

Analysts: 2 S,

Comments:




AMEC Earth & Environmental Raw Data Sheet

Northwest Bioassay Lab Mysid Shrimp
5009 Pacific Hwy., E. Suite 2 (Mysidopsis bahia)
Fife, WA 98424 Survival and Growth Test
Client: ww (,0\,(’) Test Date: ‘5"201 [ [olfe)
Sample ID: ¥YU M- u3l Test Number: 0205 ~ DN wW
Conc'nor | Cont. | Rep. Days Percent
@ 0 » ; v; «. ~» L4 5 e Survival
2% EL | 1 S | £ 2) 5] =3 ) = ) - -
b | 2 | 515 4[4 g |4 [ 14
2| 3 | 5 1< 5[5l [B 1515
4¢ | 4 [ 1§ |5 S |s 5 | 6 | 5
715 | 51¢g |15 15 19 51515
41 | 6 |5 1¢ |5 |5 |5 5 |9 | S
A 7 5 S 1R = 5 15 |5
271 8 | & v 15 |6 I 14 149 14
50 11 15115 15 5 | MY o
22| 2 5 15 16 |5 | 5 15 5
7 3 5 1¢ |6 |S |= 5 |15 15
= 1 | 515 |5 |5 (5 [5 [95 | Y
47 5 5 1 ¢ 1S 5 |5 5 5 (5
51 6 | 51¢ [® o |5 [k [d4 [§
61 7 1| 518 [616 ] | |5 |5
22| 8 5 |§ | 5156 |5 5 16 LF
0O i 1 5 1§ [ 5 G h | © 15
751 2 15 ¢ |5 514 14 14 1Y
29 | 3 [ 6 [§ [5 [ 515 5 15 15
= 4 |5 |11 15 |5 |5 5 |5 | 5
o2 1 5 | 5 | 4 | 4 [ & (4 |4 |4
2t [ 6 [ 5 1S |4 g4 14 4[4
74 1 7 | 515 5 5 15 5 1515
H § |5 1¢ |5 |5 1s |54 |1
Technician Initials o | Y [Sw 1sm M e EN

Feeding Times: 02000 19730 20830 3 R4 40720 5.01%0 60120
1830 1500 \T1iP lwoo  17%0 17%0

Analysts: ﬁ% A

Comments:




\MEC Earth & Environmental
Northwest Bioassay Lab
R009 Pacific Hwy., E. Suite 2-0

ife, WA 98424

f MW/Q

Raw Data Sheet
Mysid Weights
Seven Day Chronic Bioassay

lient: Test Date: 5/ 249 / 063
Sample ID: &4’ Mw - 103 Q Species: M bﬁ—a‘/{a
Test Number: 0205 -36 N/
| o pan wt. | pan + mysid | mysid wt.| # [avg. per mysid| avg. per conc.
Conc. Cont. | Rep. (gm) (gm) (mg) |mysids (mg) (m
__CON 1Z_| 1 [0.042%0]0.04430 q
I (% | 2 [00427{|o.044aa q
2, | 3 |0OR50 |n. 04544 S
I % 4 [0.041300.04359 S
T L 5 |0.0WALL[0.04s50k 3
2 6 1004770 0.044 s S
20 7 (0.0420D ] n.od293 S5
q 8 10.0426%| p.0Y5i8 oY
.15 i% 1 |0.04496 |, DY b2y S
] A 2 | 0.04210| 0.04526 )
2q | 3 |0oHMBlo.0YY79 S
42 | 4 1004%2241p.044% 2 )
2 1 5 lood2AH| 0042 4
(0 6 |004AS|0.04s34 4
%2 7 0042\ 10 D439 5
2% | 8 |0.04BUL|p. 04490 4
12..9 A0 1 [0.04]9Z.|0.043ies 5
1L 2 |0.04251|0.0439F S
4 | 3 |00451Dlo. 04510 4
L 4 10.04204 |p.ouuuF )
4 | 5 |0.045|% |0.04L2R S
% 6 004D |0.0455 | D
%0 7 _10.042\4 |0.044RS S
4 8 |0.04795 Loped2 2 S
0.04433
Tare Initials: S Date/Time in: Y5 Jys 1300
Total Initials: mm Date/Time out:  (¢/§/y3 S
Oven temp. (°C): 4o




- MEC Earth & Environmental
Northwest Bioassay Lab
8009 Pacific Hwy., E. Suite 2-0

ife, WA 98424

Raw Data Sheet
Mysid Weights

Seven Day Chronic Bioassay

Oven temp. (°C):

b0

“lient: ()U/\W Test Date: 5/ . / 03
‘Sample ID: i 4 My 1438 Species: M bobg’)/uk
Test Number: 0205- 36 nu
f “, pan wt. | pan + mysid |mysid wt.| # Javg. per mysid| avg. per conc.
Conc. Cont. | Rep. (gm) (gm) (mg) |mysids (mg)
L 25 2 | 1 10.0424 | 0.04de R 5
I 20 | 2 [0.04295] 0.ovu22 Y
5| 3 [0.0MH|D.oudue S
I 44 | 4 |0,04BI¥ | 0. 0454 S
' 17 | 5 [0.04%5712|0.0453% S
, 4 6 10.0U4%t|0.04529 S
I 7% | 7 [0.0M79 1 m.04429 S
77 | 8 _|0.04%19 | podisd y
|50 77 [ 1 ]0.0427 004440 4
i 72 | 2 [0.04340 (0,048 1t S
7 3 |0.0H%H |0.0445 9 S
g 4 (00425 |0.04482 4
4 5 [0.04%H |0.0d5 310 5
\F 6 |0.04241]|0.04484 4
45 7 10.04%2\ | ©0.0443 %+ >
%7 | 8 _[0.04%%]0.09920 g
00 [ 1 1000225 0.04302 5
25| 2 0082y [0.099%3 q
ﬁrﬁ 3 O\Oﬁ?ﬁg o.0MeS 55
% 4 0.0\ |epdts—ta 4 )
2 5 10.04297}0. 04334 .l
25 | 6 |0.0424510.04359 q
74 | 7 1000440000459 3 S
42 | 8 |0.043191 o 0434 z
0, 0458
Tare Initials: S Date/Time in: 6/ /g3 (§00
Total Initials: Mm Date/Time out: _6/4 /g5 (800




Mysid Survival, Growth and Fecundity Test-7 Day Survival

Start Date:  5/29/03 Test iD: 0305-37NW Sample ID: UNOCAL-Unocal Groundwater Study
End Date: 6/5/03 Lab ID: WAAEE-AMEC NW Bioassay Sample Type: GR-Groundwater
Sample Date: 5/28/03 Protocol: EPAM 94-EPA Chronic Marin Test Species: MY-Mysidopsis bahia
Comments:  MW-129
Conc-% 1 2 3 4 5 6 7 8

D-Control  0.8000 1.0000 _ 0.8000 1.0000 1.0000 1.0000 0.8000 1 .0000
6.25 1.0000 1.0000 1.0000 0.8000 0.8000 1.0000 1.0000 1.0000

12.5 0.8000 1.0000 1.0000 1.0000 1.0000 0.8000 1.0000 1.0000

25 0.4000 1.0000 0.8000 1 0000 0.8000 1.0000 1.0000 0.8000

50 0.4000 0.6000 0.4000 0.4000 0.6000 0.6000 0.4000 0.2000

100 0.0000 0.0000 0.0000 0.0000 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  0.9250 1.0000 1.2560 1.1071 1.3453  0.813 8 3 40
6.25 0.9500 1.0270 1.2857 1.1071 1.3453 8.574 8 72.00  46.00 2 40
125 0.9500 1.0270 1.2857 1.1071  1.3453 8.574 8 72.00 46.00 2 40
25 0.8500 0.9189 1.1734 0.6847 1.3453 19.597 8 62.50 46.00 6 40
*50 0.4500 0.4865 0.7326 0.4636 0.8861 20.126 8 36.00  46.00 22 40
*100  0.0000 0.0000 0.2255 0.2255 0.2255  0.000 8 36.00 46.00 40 40
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.01) 0.89421 0.929 -1.3318 2.95139
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 Iter
Slope 6.44159 1.34328 3.80876 9.07442 0.075 236764 7.81472 05 1.6702 0.15524 11
Intercept -5.7588 2.30657 -10.28 -1.2379
TSCR 0.06665 0.02209 0.02336 0.10994 1.0
Point Probits % 95% Fiducial Limits 0.9 ]
ECO1 2.674 20.3732 10.3408 27.4372 -
ECO05 3.355 25.9929 15.5004 32.8535 0.8 -
EC10 3.718 29.5975 19.1918 36.2435 07 1
EC15 3.964 32.3078 22.1344 38.7834 .
EC20 4.158 34.6378 24.7603 40.9802 §0-6j
EC25 4.326 36.7702 27.2263 43.017 g 0.5 4
EC40 4.747 427439 34.3041 49.0077 304:
EC50 5.000 46.7955 39.0584 53.4973 [l
EC60 5.253 51.2311 43.9936 59.0327 0.3 -
EC75 5.674 59.5542 521001 71.5526 02 ]
EC80 5.842 63.2205 55.2288 77.9106 4
EC85 6.036 67.7799 58.8472 86.4278 0.1 -
£C90 6.282 73.9867 63.4258 98.9649 00 1
- ZC95 6.645 84.2467 70.4274 121.738 1 1000
EC99 7.326 107.485 84.8296 181.406

Page 1 ToxCalc v5.0.23 Reviewed by: \/‘())



Mysid Survival, Growth and Fecundity Test-7 Day Survival

Start Date:  5/29/03 Test ID:  0305-37NW Sample ID: UNOCAL-Unocal Groundwater Study
=nd Date: 6/5/03 Lab ID: WAAEE-AMEC NW Bioassa)Sample Type: GR-Groundwater
Sample Date: 5/28/03 Protocol: EPAM 94-EPA Chronic Marin Test Species: MY-Mysidopsis bahia

Comments: MW-129

Dose-Response Plot
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*50 4
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Mysid Survival, Growth and Fecundity Test-Growth-Weight

Start Date:  5/29/03 Test ID: 0305-37NW Sample ID: UNOCAL-Unoca! Groundwater Study
End Date: 6/5/03 Lab ID: WAAEE-AMEC NW Bioassa) Sample Type: GR-Groundwater
Sample Date: 5/28/03 Protocol: EPAM 94-EPA Chronic Marin Test Species: MY-Mysidopsis bahia
Comments:  MW-129
Conc-% 1 2 3 4 5 6 7 8

D-Control _ 0.2660 0.3400 0.2500 0.3860 0.3980 0.3540 0.2300 0.3540
6.25 0.2620 0.3520 0.3720 0.3260 0.1900 0.3040 0.3380 0.2740

125 0.3040 0.3520 0.2080 0.2220 0.2840 0.1800 0.1980 0.3960

25 0.0180 0.2360 0.1920 0.1340 0.1100 0.2600 0.1620 0.1520

50 0.0960 0.1100 0.1160 0.0140 0.1120 0.1540 0.0040 0.0420

100 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Transform: Untransformed Rank 1-Tailed
Conc-% Mean N-Mean Mean Min Max CV% N Sum  Critical Mean N-Mean
D-Control 03223 1.0000 0.3223 0.2300 0.3980 19.983 8 0.3223 0.0000
6.25 03023 09379 0.3023 0.1900 0.3720 19.455 8 60.00  46.00 0.3023 0.0621
125 0.2680 0.8317 0.2680 0.1800 0.3960 29.364 8 53.00 46.00 0.2680 0.1683
*25 0.1580 0.4903 0.1580 0.0180 0.2600 47.949 8 39.00 46.00 0.1580 0.5097
*50 0.0810 0.2514 0.0810 0.0040 0.1540 66.843 8 36.00 46.00 0.0810 0.7486
*400 0.0000 0.0000 0.0000 0.0000 0.0000  0.000 8 36.00 46.00 0.0000 1.0000
Aucxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.98039 0.929 -0.2036 -0.1747
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 2.80716 0.57847 1.67335 3.94097 0 0.8038 7.81472 0.85 1.41224 0.35623 3
Intercept 1.03562 0.82944 -0.5901 2.66133
TSCR 1.0
Point Probits % 95% Fiducial Limits 0.9 ]
ECO01 2674 3.83281 1.01693 6.86688 ]
ECO05 3.355 6.70328 2.56296 10.3632 0.8 -
EC10 3718 0.0304 4.17389 12.9715 0.7:
EC15 3.964 11.0414 577724 15.1528 .
EC20 4.158 12.9546 7.45201 17.2104 2007
EC25 4326 14.858 9.23253 19.2766 S 0.5 -
EC40 4.747 20.9887 15.3472 26.4765 8 04:
EC50 5000 25.8366 20.0504 33.3006 o]
EC60 5253 31.8043 25.2128 43.5153 0.3 -
EC75 5674 44.9273 34.6224 72.3509 0_2:
EC80 5.842 515285 387773 89.6416 i
EC85 6.036 60.4569 44.0416 115.632 0-1:
EC90 £.282 73.9204 51.4461 160.054 Y i —————
EC95 6.645 99.5827 64.3931 260.661 1 10 100 1000
EC99 7326 174.162 97.1776 656.959
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Mysid Survival, Growth and Fecundity Test-Growth-Weight

Start Date: ~ 5/29/03 Test ID:  0305-37NW Sample ID: UNOCAL-Unocal Groundwater Study
End Date: 6/5/03 Lab ID;: WAAEE-AMEC NW Bioassay Sample Type: GR-Groundwater
Sample Date: 5/28/03 Protocol: EPAM 94-EPA Chronic Marin Test Species: MY-Mysidopsis bahia

Comments: MW-129

Dose-Response Plot

0.45

6.25
12.5
*25
*50 -
*100

D-Control
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AMEC Earth & Environmental Raw Data Sheet

Northwest Bioassay Lab Mysid Shrimp
5009 Pacific Hwy. E., Suite 2 (Mysidopsis bahia)
Fife, WA 98424 Survival and Growth Test
Client: (/(/MAS'(‘}/Q Test Date: 5/2‘? / 03

Sample ID: £5 Mw-129 Test Number: 0305 -37Nw

=
)
°

Percent
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)
CoV T

Survival
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Analysts: %W\:

Comments:




AMEC Earth & Environmental Raw Data Sheet

Northwest Bioassay Lab Mysid Shrimp
5009 Pacific Hwy., E. Suite 2 (Mysidopsis bahia)
Fife, WA 98424 Survival and Growth Test
Client: Lo C(L(Q Test Date: 5,/20; ,/ 03
Sample ID: #bH Mw-129 Test Number: 0305 — 37 NW
Conc'nor | Cont. | Rep. Days Percent
% i e Survival
25 o 1 1 | 5 [ 5 3 13 12 13 -
2 | 2 |5 15 |» |S |8 |5 |¢&
10 3 5 1 5 5 14 |%* |4 q
il 4 | 5 ]s | |5 |5 |5 s
2 1551519 [% 19 | |~
3 6 5 15 |6 |S |8 |5 S
: 8 |5 1|5 |51t % 14 |4
50 o9l 1 1S5 15 14 1% |3 [ ]2
251 2 |65 15 |35 |¥ |4 13
28 | 3 |6 |5 | H |5 1] |3 |3
il 4 5 |5 5 |3 I8 |2 |~
9 5 15 19 |5 1% 13 [ |2
24 6 | 51 |5 | |+ |4 3
4 1 7 e |5 |4 | |3 [3 2
2 | 8 | 5[5 [ 5 [% [ [2 1]
0O 29 | 1 |5 |2 [ 3 | 210
121 2 |5 14 |2 | 0O
201 3 1515 > | ] [0
12! 4 [ 5 |5 || i { O
| 5 |5 |5 | 5 O
2 6 5 | 5 A2 13 10
€l 7[5 15 [3[] [] |0
41 8 s 5 [ Z]1 0
Technician Initials UL Sm (e | & @ M 6

Feeding Times: 02000 10750 2(8%0 30%%0 401%0 507%0 60720
8% 1820 170 lecO VT%0 (120

Analysts: WA '

Comments:




“MEC Earth & Environmental
- lorthwest Bioassay Lab
5009 Pacific Hwy., E. Suite 2-0
ife, WA 98424

Raw Data Sheet
Mysid Weights

Seven Day Chronic Bioassay

Client: U/V\M Test Date: 5/24 / 03
Sample ID: ‘{f5 Mir, =/ L/? Species: M bﬂ/&\/\ﬂ
Test Number: 0305 - 27N f/h]
7o pan wt. | pan + mysid |mysid wt.| # |avg. per mysid| avg. per conc.
Conc. Cont. | Rep. (gm) (gm) (mg) |mysids (mg) (mg)
0N 7 | 1 _[004RZ[.OU5S1S !
27 | 2 004244 [.0451 5
i 3 10.04576],04 %50\ 4
Mo | 4 [0.04217]1.04410 5
4% | 5 |pOYAW].0 HSk b 5
&% | 6 [0.04771 081 4% 5
& 7 10.04%00],044\5 4
_ 22 | 8 10.04221 [.ou9% 2
(.25 15 | 1 [0.04349 .0 414%0 5
22 | 2 10.04407 | O457% 5
- 3 [0.045b0 [.0HPH K 5
5 | 4 [004215[.04473 4
24 | 5 ]0.0429%].0444 & 4
d7 | 6 [0.0025H4].044 0l 5
20 | 7 10.04%A].04 5% >
_ 4|8 _[0.04%u].044% 5
2.5 122 | 1 100444].04599% 4
I (0 2100419 |-047299 5
> 3 [0.0U260[.0 40 5
1% 4 1004%29].04440 )
47 | 5 |00Us20 [.o4q 2 o
35 | 6 |0.04253[.0444D 4
17| 7 [004325].04H24 5
., 77 |8 1008297 .0RIA5 5
" are Initials: GV Date/Time in: (ol"ol 03 1500
', otal Initials: 2 Date/Time out: & (<03 ;750
Oven temp. (°C): 100




- MEC Earth & Environmental
. orthwest Bioassay Lab
5009 Pacific Hwy., E. Suite 2-0

. fe, WA 98424

Raw Data Sheet
Mysid Weights
Seven Day Chronic Bioassay

Client: Test Date: 5/ 24 / 03
Sample ID: /ﬁ:ﬁj Mw 129 Species: . ba/&/(,éc
Test Number: 0205-37NW
<l pan wt. | pan + mysid imysid wt.| # [avg. per mysid| avg. per conc.
Conc. Cont. | Rep. (gm) (gm) (mg) |mysids (mg) (mg)
75 A0 1 |0.0U4»H0].04 %99 72
U 2 10.04%i% .04 B0, 5
[0 3 [0.04%02| 042 % i
| 4 10.04%%).04%90 @)
7 5 |p.04%72].044727 4
3 6 10.0u%%0|.044 (0 5
2 7 1004524 [.OY Ly 5 2]
44 | 8 [0.04%3 [.o0dwh 4
[50) 29 | 1 |n0o4»74 [.04472.2 e
25 | 2 [0.0420| [.04250 Gl
2% 3 0042719 | 04257 A
A 4 10.04450 .oyt 57 Z
aq 5 100422004232 %
24 | 6 |0.04%7% .0U4D0 2
A5 | 7 10.042%9].0472.41 Z
2k 8 004290 |.OMK )
1D 2o | 1 004
E 2 |0.0uUDHY
20 3 _|0o4)10
\Z 4 [0.0432%
I 5 |00uAIL
71 | 6 _[0.04%0%
| % 7 100420\
1[4 [ 8 (00430
T wre Initials: A Date/Timein:  6/57/p3  /5y0
7 stal Initials: WA Date/Time out:  6/5/53 ;740
Oven temp. (°C): /00




Mysid Survival, Growth and Fecundity Test-7 Day Survival

Start Date:  5/29/03 TestID: 0305-37NW Sample ID: UNOCAL-Unocal Groundwater Study
End Date: 6/5/03 Lab ID:  WAAEE-AMEC NW Bioassay Sample Type: GR-Groundwater
Sample Date: 5/28/03 Protocol: EPAM 94-EPA Chronic Marin Test Species: MY-Mysidopsis bahia

Comments: MW-W

Conc-% 1 2 3 4 5 6 7 8

D-Control  1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 0.8000
6.25 1.0000 1.0000 1.0000 1.0000 1.0000 0.8000 0.8000 0.8000

125 1.0000 1.0000 1.0000 1.0000 0.8000 1.0000 1.0000 1.0000

25 1.0000 1.0000 1.0000 1.0000 0.8000 1.0000 1.0000 1.0000

50 1.0000 1.0000 1.0000 1.0000 0.8000 1.0000 0.8000 0.8000

100 1.0000 0.6000 0.6000 0.6000 0.6000 0.6000 1.0000 0.4000

Transform: Arcsin Square Root Rank 1-Tailed Number Total
Conc-% Mean N-Mean Mean Min Max CV% N Sum  Critical Resp Number
D-Control  0.9750 1.0000 1.3155 1.1071 1.3453  6.400 8 1 40
6.25 0.9250 0.9487 1.2560 1.1071 1.3453 9.813 8 60.00 46.00 3 40
125 09750 1.0000 1.3155 1.1071 1.3453  6.400 8 68.00  46.00 1 40
25 0.9750 1.0000 1.3155 1.1071 1.3453  6.400 8 68.00  46.00 1 40
50 0.9250 0.9487 1.2560 1.1071 1.3453 9.813 8 60.00 46.00 3 40
*100 0.6750 0.6923 0.9757 0.6847 1.3453 24.439 8 45.00 46.00 13 40
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.01) 0.86643 0.929 0.36172 1.80253
Bartlett's Test indicates equal variances (p = 0.02) 13.349 15.0863
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU
Steel's Many-One Rank Test 50 100  70.7107 2
Maximum Likelihood-Probit
Parameter Value SE  95% Fiducial Limits Control Chi-Sq Critical P-value  Mu Sigma Iter
Slope 421094 2.01276 0.26594 8.15595 0.025 1.92455 7.81472 0.59 2.12485 0.23748 5
intercept -3.9476 3.94162 -11.673 3.77794
TSCR 0.0376 0.01542 0.00737 0.06783 1.0
Point Probits %  95% Fiducial Limits 0.9 1
ECO01 2.674 37.3594 5.5E-05 59.6222 0.8 1
ECO05 3.355 54.2299 0.01959 73.8161 0.7 ]
EC10 3.718 66.1476 0.44158 84.2851 P
EC15 3.964 75.6352 3.50203 95.1049 2067
EC20 4.158 84.1371 16.7557 113.447 8051
EC25 4.326 92.1886 48.0618 176.24 §0.4:
EC40 4,747 116.062 92.4702 3955.02 0.3 -
EC50 5.000 133.307 103.604 34000.8 0.2 1
EC60 5.253 153.115 113.515 298902 01 ]
EC75 5.674 192.765 130.002 1.1E+07 0.0
EC80 5.842 211.212 136.841 4.8E+07 '
EC85 6.036 234.953 145122 2.6E+08 1E:05 001 10 10000 1E+07 1E+10
EC90 6.282 268.653 156.093 4.9E+08
EC95 6.645 327.693 173.65 4.9E+08
EC99 7.326 47567 211.529 4.9E+08 Dose %
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Mysid Survival, Growth and Fecundity Test-7 Day Survival

Start Date:  5/29/03 Test ID: 0305-37NW Sample ID: UNOCAL-Unocal Groundwater Study
End Date: 6/5/03 Lab ID: WAAEE-AMEC NW Bioassay Sample Type: GR-Groundwater
Sample Date: 5/28/03 Protocol: EPAM 94-EPA Chronic Marin Test Species: MY-Mysidopsis bahia

Comments: MW-W

Dose-Response Plot

1

g’\<
0.9 3

083 1 L L

073
g 3
2061
2 3
@ 0.5 3
) 3
8 043 4
™ 033

0.2 ]
0.1

O:

25 4
50 4

6.25 4
12.5 4
*100

D-Control

Page 2 ToxCalc v5.0.23 Reviewed by: g ;



Mysid Survival, Growth and Fecundity Test-Growth-Weight

Start Date:  5/29/03 TestID: 0305-37NW Sample ID: UNOCAL-Unocal Groundwater Study
End Date: 6/5/03 Lab ID: WAAEE-AMEC NW BioassaySample Type: GR-Groundwater
Sample Date: 5/28/03 Protocol: EPAM 94-EPA Chronic Marin Test Species: MY-Mysidopsis bahia
Comments:  MW-W
Conc-% 1 2 3 4 5 6 7 8

D-Control  0.3480 0.3180 0.3400 0.3160 0.3740 0.3180 0.3420 0.2960
6.25 0.3380 0.3320 0.4200 0.3800 0.3560 0.2900 0.2560 0.2640

125 0.3140 0.3980 0.3240 0.2860 0.2800 0.3780 0.3520 0.3500

25 0.3520 0.2580 0.3620 0.2640 0.2140 0.3000 0.3320 0.3120

50 0.1940 0.2500 0.1780 0.2320 0.1740 0.1640 0.1940 0.2420

100 0.1640 0.1000 0.0980 0.1140 0.0820 0.0920 0.1560 0.0540

Transform: Untransformed 1-Tailed
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat  Critical MSD Mean N-Mean
D-Control  0.3315 1.0000 0.3315 0.2960 0.3740 7.324 8 0.3315 0.0000
6.25 0.3295 0.9940 0.3295 0.2560 0.4200 17.311 8 0.095 2.306 0.0486 0.3295 0.0060
125 0.3353 1.0113 0.3353 0.2800 0.3980 12.513 8 -0.178 2.306 0.0486 0.3353 -0.0113
25 0.2993 0.9027 0.2993 0.2140 0.3620 17.024 8 1.531 2.306 0.0486 0.2993 0.0973
*50  0.2035 0.6139 0.2035 0.1640 0.2500 16.317 8 6.075 2.306 0.0486 0.2035 0.3861
*400 0.1075 0.3243 0.1075 0.0540 0.1640 34.244 8 10.631 2.306 0.0486 0.1075 0.6757
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.98362 0.929 0.03717 -0.5061
Bartlett's Test indicates equal variances (p = 0.33) 5.79895 15.0863
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU MSDu MSDp MSB MSE  F-Prob df
Dunnett's Test 25 50 35.3553 4 0.04858 0.14656 0.06917 0.00178 1.0E-14 5,42
Maximum Likelihood-Probit
Parameter Value SE  95% Fiducial Limits Control Chi-Sq Critical P-value Mu Sigma Iter
Slope 2.85044 0.68967 1.49867 4.2022 0 0.32982 7.81472 0.95 1.82459 0.35082 5
Intercept -0.2009 1.23736 -2.6261 2.22434
TSCR 1.0
Point Probits %  95% Fiducial Limits 0.9
ECO1 2.674 10.1966 1.98431 18.642 -
ECO05 3.355 17.6824 5.58075 27.4357 0.8 4
EC10 3.718 23.7135 9.63082 33.9013 0_7:
EC15 3.964 28.906 13.8514 39.2894 .
EC20 4158 33.8324 18.3989 44.394 3 061
EC25 4.326 38.7228 23.3371 49.5863 S 0.5
EC40 4747 54.4144 40.3742 68.9501 304:
EC50 5.000 66.7719 52.6341 89.6827 o]
EC60 5.253 81.9359 65.0317 123.08 0.3 1
EC75 5.674 115.139 86.6028 222.336 0_2:
EC80 5.842 131.782 96.0289 284.074 4 y
EC85 6.036 154.241 107.927 379.363 0.1 1 /
EC90 6.282 188.015 124.572 547.835 0.0: ‘
EC95 6.645 252.143 153.419 948.557 1 10 100 1000 10000
EC99 7.326 437.252 225.164 2675.16

Dose %
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Mysid Survival, Growth and Fecundity Test-Growth-Weight

Start Date: 5/29/03 Test ID: 0305-37NW Sample ID: UNOCAL-Unocal Groundwater Study
End Date: 6/5/03 Lab ID: WAAEE-AMEC NW Bioassa) Sample Type: GR-Groundwater
Sample Date: 5/28/03 Protocol: EPAM 94-EPA Chronic Marin Test Species: MY-Mysidopsis bahia

Comments: MW-W

Dose-Response Plot
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AMEC Earth & Environmental

Northwest Bioassay Lab

Raw Data Sheet

Mysid Shrimp
5009 Pacific Hwy. E., Suite 2 (Mysidopsis bahia)
Fife, WA 98424 Survival and Growth Test
Client: M Test Date: 5/ Z‘?/ 03
Sample ID: o Mu-w Test Number: 03 05-3% NV
Conc'nor | Cont. | Rep. Days ‘ Percent
CoN q 1 |5 | 518 [ | 5 1ls [ |5
5 2 | S 1¢ | 1$ 1515 s I+
A 3 |5 1¢ |¢ £ 65l [ 7[5
29 4 |5 17 |5 ¥ 5 | ¢ ¢ |5
<% 5 = S| ¢ T LS ¢ <
2 6 | 5 ¢ | ¥ |9 b | ¢ K
4 | 7 | S | ¢ | |s [ 5 [¢ ¢ [
2 | 8 1> | d 1414 [ yld s Ig
019 2@ 1 | & g |z |¢ 2 15 s |5
14 2 Cle | s |7 5 s s |s
2% 3 5 | s | S 5 5 15 |«
i9 4 S 1S 15 S 1¢ s |5
2 5 5 S ¢ |+s 5 |1 ¢ S S
3 6 |5 | s ¢ ls [ 9 [F [
23 716 1§ 15 Ig S 1T [S |4
do | 8 1S [T 1715 10T1g 41y
2.5 |2 1 C | & 115 b ls |5 |5
45 2 |5 [ & |5 Iy 518 & |S
b 3 15 ¢ |5 1 5 |y ¢35
Al 4 |5 1¢ | ¢ |s 5 15 [sTs¢
24 5 | o | ¢ [ § It D1 ¢ [.59
20 6 | 515 |5 [3 Sl1¢C & |'S
43 1 7 |6 |15 1< B¢ [¢ <
24 | 8 5 1 ¢ 15 IS Y|l |l | s
- Technician Initials L %j f4§/ ww_ | ©m (( 5 ] | W~

Feeding Times: 072000 10150 2%%%0 30%%0 401%0 55190
[ $HD

Analysts:

Comments:

315
G 3

%0

(00

1150

I



AMEC Earth & Environmental
Northwest Bioassay Lab
5009 Pacific Hwy. E., Suite 2
Fife, WA 98424

Client:

Sample ID:

[necad

Raw Data Sheet

Mysid Shrimp
(Mysidopsis bahia)
Survival and Growth Test

Test Date: 5/ ZQ/ 03

Test Number: 03(05-39 N W

|

Comments:

nc'nor | Cont. | Rep. Percent
CO@ i v Survival
15 22 1 D |15 s~ b | s 115
2 2 2 1515 151w & ¢ 5
1 3 1515 1¢ 15 1o e 5 T%
Lo 4 15 1| 115 s | =
i 5 15 1 ¢ 1 ¢ T 1H 4 |« '
42 6 15 |1 &1¢C 115 [& [~
A 7 5 | ¢ [ ¢ | < 5 | ¢ | 5
47 8 ) S 15 15 5 1 ¢ 1 %)
70 £ | 1 15 [T T 15 e [« T3
7 2 1515 1S v [515 [ |5
(% 3 15 1¢ [T 1z 5 s =I5
5 4 |5 ¢ |5 Tz 5 ¢ |15
Z2) 5 5 ¢ ¢ 3 5 ¢ S H
20 6 5 (" S 1S S - . 5
% 2171 7 15 T4 [ 4 |« Wlyg [ 5
4 | 8 |5 17 1cle 5[ R
[OD [7 1 S 16 s 1y 5 s s |5
A 2 | 5 Cls | H4 H 1o |4 13
! 27 | 38 15 [« T [T [ g4 14 3
40 4 5 | ¢ 3 13 2131313
| 29 5 5 | S |1 £%3~ D |3 3 13
' 42 1 6 [S 16 135 6 [ 3 =2 3
= o | 7 15 | 15 Puc[B4c] 5 | & |5
44 | 8 5 [ ¢ S r 12121z T
~ lechnician Initials O ((A me | | &5 TR | ek
« 2000 107% 20800 308%0 4 50170 60170
“eeding Times: 0] i S S L%’%;w Rl
Analysts: S wo




““MEC Earth & Environmental
lorthwest Bioassay Lab
5009 Pacific Hwy., E. Suite 2-0
ife, WA 98424

Seven Day

Raw Data Sheet
Mysid Weights
Chronic Bioassay

Client; UJV\W\»D Test Date: 5/2 6{/03
'Sample ID: AB;(F Miy—uU Species: M. bﬁﬂ%d
Test Number: ()5{35— 5{44/(/1/
° pan wt. [ pan + mysid |mysid wt.| # |avg. per mysid avg. per conc.
5 Cogc. Cont. | Rep. (gm) (gm) (mg) |mysids (mg) (rfg)'
| (N T 1 1 [004214],0545¢% S
" 75 | 2 1004210 [, 0RR g 5
4 | 3 [00425%]|.044 71> 5
27 | 4 1008229 [.04%% ] 2
3 5 10.042(% |, QHU55 5
21 6 _|004%lp|.04HA5 5
4 | 7 10042%(].04557 2
i 2 | 8 lpouzial.oMdq0 4
1929 12, | 1 10.047209].04Z1% 5
9 | 2 |00427)|.044%7] 5
72 | 3 J0.04234 [.ouk94 5
" 5 | 4 [0.04247], 045377 5
2l 5 |0.04204 |, 04mo2- 5
' 13 6 [0.04%%(|. DHH) Y
33 | 7 l0.0444 [.04277 4
Ao | 8 10.04%327.0u4 (9 Y
175 112 [ 1 [00420%], 0H420 5
[ 45 | 2 |0.04AA [Louou Lt 5
lo 3 _10.0426%|.084 %0 5
I 21 | 4 |004254[,04397] 5
_ 39 | 5 10.04%%] 04505 -
20 | 6 p.0429% |.OHH%T )
I 45 7 _10.04292- | .044bg 5
_ 4% 8 [0.04252] . 04171 S
2z ‘
"are Initials: “ DM Date/Time in: b/5h /830
_ otal Initials: m Date/Timeout:  6///,3 /€3
Oven temp. (°C): /p




AMEC Earth & Environmental
_Jorthwest Bioassay Lab
5009 Pacific Hwy., E. Suite 2-0
ife, WA 98424

Raw Data Sheet
Mysid Weights
Seven Day Chronic Bioassay

lient: LL‘(\/B’C@‘/O Test Date: 5/ 29 / 03
Sample ID: it(a Mus-1) Species: M . [9@{2)4,6{
Test Number: (305~ 3¢ N
m? o pan wt. | pan + mysid |mysid wt.| # [|avg. per mysid| avg. per conc.
Conc. Cont. | Rep. (gm) (gm) (mg) |mysids (mg)
75 22 1 _|0.043%{ |.0450 T 5
2% | 2 10.042|.04H4% ©
\ 3_10.04269 |. QHH DD 5
L 4 |0.04%01} |.0R”4DD 5
i 5 10.04%04 |.04H4 1| 4
42 | 6 |0.0444R |, 0HEAY 5
Al | 7 [0.0440% |. 04909 o,
A7 | 8 Doukrz |.OHBTIR S
=20 2% | 1 10.04%74].0KW4 T 5
1 2_10.04%63 |, 04499 5
| 3 10.04245%|,0W%H7L 5
5 4 10.04204|,04%20 ©
25 5 004255 .045H40 4
20 | 6 1004485 04D 5
27 7 _|00A%T0|.0U4 (] 4
24 | 8 [0.047290[. 044\ 4
LSL (7 | 1 004410 .044q2 5
Z_| 2 004%0].0u%%0D 2
71 3 |0.04225 |.042.74 2
40 | 4 100440} |,044DF 2
29 5 1004272 | .04 219 2
42 | 6 lo0B%A5 [ 0404 2
(0 | 7 |00421% |.0H479] 2
44 | 8 00?0 |.0U%37] 2
are Initials: Z Date/Time in: 6/ s /530
.otal Initials: B Date/Time out:  4/; /7 /930
Oven temp. (°C): 4@







Larval Fish Growth and Survival Test-7 Day Survival

Start Date:  5/29/03 Test ID: 0305-21NW Sample ID: UNOCAL-Unocal Groundwater Study
End Date: 6/5/03 Lab iD: WAAEE-AMEC NW Bioassa) Sample Type: GR-Groundwater
Sample Date: 5/28/03 Protocol: EPAF 02-EPA Freshwater ~ Test Species: PP-Pimephales promelas
Comments:  MW-146

Conc-% 1 2 3 4

D-Control 1.0000 0.9000 0.8000 1.0000
6.25 1.0000 0.9000 1.0000 1.0000

12,5 1.0000 1.0000 0.9000 0.9000

25 0.8000 0.9000 0.9000 0.8000

50 0.7000 0.9000 0.8000 0.9000

100 0.4000 0.5000 0.2000 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 00250 1.0000 1.2951 1.1071 1.4120 11.347 4 3 40
625 00750 1.0541 1.3713 1.2490 1.4120 5.942 4 -0.902 2.410 0.2036 1 40
125 0.9500 1.0270 1.3305 1.2490 1.4120 7.072 4 -0.420 2.410 0.2036 2 40
25 0.8500 0.9189 1.1781 1.1071 1.2490 6.954 4 1.385 2.410 0.2036 6 40
50 0.8250 0.8919 1.1491 0.9912 1.2490 10.856 4 1728 2.410 0.2036 7 40
*400 0.3250 0.3514 0.5094 0.4636 0.7854 27.029 4 8.237 2.410 0.2036 27 40
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.9308 0.884 -0.2054 -1.2208
Bartlett's Test indicates equal variances (p = 0.80) 2.35171 15.0863
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU MSDu MSDp MSB MSE F-Prob df
Dunnett's Test 50 100  70.7107 2 0.13854 0.14963 0.3252 0.01427 3.3E-07 5,18
Maximum Likelihood-Probit
Parameter Value SE  95% Fiducial Limits Control Chi-Sq Critical P-value Mu Sigma Iter
Slope 4.76602 1.25475 2.30671 7.22532 0.075 4.83307 7.81472 0.18 1.92535 0.20982 24
Intercept 41762 2.38901 -8.8587 0.50623
TSCR 0.07027 0.02108 0.02896 0.11159 1.0
Point Probits %  95% Fiducial Limits 0.9 1 ,
ECO1 2674 27.3675 8.37318 40.6531 o
ECO05 3.355 38.0387 16.3574 51.054 0.8 -
EC10 3718 453371 23.2739 57.8968 071
EC15 3.064 51.0369 29.4223 63.2463 :
EC20 4.158 56.0737 35.3238 68.0865 éO'G:
EC25 4:326 60.7892 41.1584 72.8209 8 0.5 -
EC40 4.747 74.5059 58.6 89.0586 a 04:
EC50 5.000 84.2068 69.7255 104.49 "2
EC60 5253 951709 80.1397 126.915 0.3 4
EC75 5674 116.646 96.1768 184.141 02 ]
EC80 5842 126.455 102.505 215.309 -
EC85 6.036 138.935 110.057 259.183 0.1 4 TS
EC90 6.282 156.402 119.976 328.334 0.0 31—t BN S A ——
EC95 6.645 186.41 135.821 467.978 1 10 100 1000
EC99 7.326 259.095 170.318 915.569

Dose %
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Larval Fish Growth and Survival Test-7 Day Survival

Start Date:  5/29/03 Test ID: 0305-21NW Sample ID: UNOCAL-Unocal Groundwater Study
End Date: 6/5/03 Lab ID: WAAEE-AMEC NW Bioassa) Sample Type: GR-Groundwater
Sample Date: 5/28/03 Protocol: EPAF 02-EPA Freshwater ~ Test Species: PP-Pimephales promelas

Comments: MW-146

Dose-Response Plot

1

0.9 gV//-I

0.8 3

1-tail, 0.05 level
of significance

o 3
< 0.6 3
b ]

& 053

0.7 3
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o 0.4E
™ 033

0.2 3 ]

0.1

0:

25 4
50 -

6.25 -
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*100
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/
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Larval Fish Growth and Survival Test-Growth-Weight

Start Date:  5/29/03 Test ID: 0305-21NW Sample ID: UNOCAL-Unocal Groundwater Study
End Date: 6/5/03 Lab ID: WAAEE-AMEC NW Bioassa) Sample Type: GR-Groundwater
Sample Date: 5/28/03 Protocol: EPAF 02-EPA Freshwater  Test Species: PP-Pimephales promelas
Comments:  MW-146
Conc-% 1 2 3 4
D-Control 0.6440 0.5100 0.5930 0.6580
6.25 0.4980 0.6600 0.7140 0.6160
12,5 0.5210 0.6360 0.6440 0.5630
25 0.4780 0.6420 0.5030 0.5090
50 0.5050 0.5310  0.5430 0.5190
100 0.1580 0.1660 0.0570 0.0650
Transform: Untransformed 1-Tailed
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat  Critical MSD Mean N-Mean
D-Control _ 0.6013 _1.0000 0.6013 0.5100 0.6580 11.133 4 0.6013 0.0000
6.25 0.6220 1.0345 0.6220 0.4980 0.7140 14.770 4 -0449 2410 0.1113 0.6220 -0.0345
125 05910 0.9830 0.5910 0.5210 0.6440 10.019 4 0.222 2410 0.1113 05910 0.0170
25 05330 0.8865 0.5330 0.4780 0.6420 13.864 4 1.478 2410 0.1113 05330 0.1135
50 0.5245 0.8723 0.5245 0.5050 0.5430 3.104 4 1663 2.410 0.1113 0.5245 0.1277
*400 0.1115 0.1854 0.1115 0.0570 0.1660 52.462 4 10.609 2.410 0.1113 0.1115 0.8146
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.98182 0.884 -0.1504 -0.3472
Bartlett's Test indicates equal variances (p = 0.32) 5.87449 15.0863
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU MSDu MSDp MSB MSE F-Prob df
Dunnett's Test 50 100  70.7107 2 011126 018504 0.14879 0.00426 1.2E-08 5,18
Maximum Likelihood-Probit
Parameter Value SE  95% Fiducial Limits Control Chi-Sq Critical P-value Mu Sigma Iter
Slope 6.68729 1.393 3.95701 9.41757 0 200525 7.81472 0.41  1.86688 0.14954 7
Intercept -7.4844 263242 -12.644 -2.3248
TSCR 1.0 -
Point Probits %  95% Fiducial Limits 0.9 ]
ECO1 2674 33.0371 18.009 43.2978 o
ECO05 3.355 41.7745 26.5242  51.63 0.8 -
EC10 3.718 47.3411 32.5061 56.8813 0.7:
EC15 3.964 51.5102 37.2078 60.8519 1
EC20 4.158 55.0839 41.3488 64.3225 § 0.6:
EC25 4.326 58.3468 45.1853 67.5791 S 0.5 -
EC40 4.747 67.4518 55.8605  77.42 @ 04:
EC50 5000 73.6001 62.7141 85.0196 ]
EC60 5253 80.3088 69.5963 94.4549 0.3 4
EC75 5674 92.841 80.7556 115.289 012:
EC80 5.842 98.3405 85.1196 125.578 |
EC85 6.036 105.163 90.2266 139.164 0.1 0
EC90 6.282 114.424 96.7622 158.901 (Y I SR
EC95 6.645 129.672 106.847 194.294 1 10 100 1000
EC99 7.326 163.966 127.681 285.551 o
Dose %
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Larval Fish Growth and Survival Test-Growth-Weight

Start Date:  5/29/03 Test ID: 0305-21NW Sample ID: UNOCAL-Unocal Groundwater Study
End Date: 6/5/03 Lab ID: WAAEE-AMEC NW Bioassay Sample Type: GR-Groundwater
Sample Date: 5/28/03 Protocol: EPAF 02-EPA Freshwater  Test Species: PP-Pimephales promelas

Comments: MW-146

Dose-Response Plot

1-tail, 0.05 level
of significance

6.25 -
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25 +
50 4

D-Control
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AMEC Earth & Environmental Raw Data Sheet

Northwest Bioassay Lab Fathead Minnow
5009 Pacific Hwy. E., Suite 2 (Pimephales promelas)
Fife, WA 98424 Larval Survival and Growth Test
Client Name: U,no(a,() Test Date: S / 79 / e
Sample ID: + Mio - 146 Test No.: 0205~ 2INW
*To Percent | Average
Conc. |Cont|Rep. Bl @ L2 | 3. 4] 5 | 6 | 7 |Survival | Survival
Con (v 1wl ][te [{uv[10 110 [0
i 2 (w9 1a 19171 q 17
PAEEIEEENEATEE S
2, | 4 (10 |l [i0o]fo {0110 (/0
©25 el 1 11013 1o 10 [o 110 {10 110
Blzlwolq9al19 17141919
221 3 |10 | w [lolfo |l {0 110110
i2] 4 [10 lgltoljo |0 11D 10}/0
2.5 |10l 1 110w [lol(0T10 110110 1[0 e
¢ 2 110w liolJollo 110 ({0 1O
7213 w0 licllolol? 191917
94 [jolollollol7 [919 (Y
I i N W N O e A I A
52wl 0917 1491917
L |3 lolwelalal7rl91917
4l 4 1o | 1D ¢ 12 1319 | <
50 Slilwolals 71l 1T 17 17
129191917 191917
g [3oliolaqlg ] 111D 12
21 4 [0 1919 T17 1919 17
o 241 1[0 [1oljo[1 16 14 [k |4
20| 2 |10 Bl 1|l ols
2 3 [0 (9 [ l2]3]12 12 |3
|14 (Wl [loH 1315 |2 13
1
2
3
4
1
2
3
4
Tech Initials S [ 1S 19w & W\ NA L~ CH

A=

Feeding Times: 02000 10720 208%0 30500 4.07%° 507%0 6_0750
215 180 (170 oo 1720  1173%©
1500

Comments:

Analysts: Zﬂl g/ cf/f"




AMEC Earth & Environmental

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

Raw Data Sheet
Fish Weights
Seven Day Chronic Bioassay

Client: U)/\DCO.Q Test Date: D / 2q§ o0b
Sample ID: 3| M, -1 1L Species: P. promelas
Test No: )205H-2 | NW
I, cont | rep | panwt. | pan+fish | fishwt. | # | avg. per fish | avg. per conc.
Conc. | # | # | (gm) (gm) (mg) |fish|  (mg) (mg)
CON (T ] 1 |oya08 |0.04952 /O
(| 2 |odass [0.04%9S 3
\Z2 ] 3 |o4du6 |0.04RST Q
5 1 4 | o328 1D.0H9R (D
025 [\ | 1 |owase [0.04FsY (O
12| 2 lpdspe  |0.04R q
22| 3 |.owazs |0.0d937%F /O
121 4 | pyosz 100434 /O
12.5 i0 | 1 |py2a99 [0.04330 (O
4 | 2 |o43209 |0.04S (o
722 | 3 |py2wo |D.0490Y 9
9| 4 |opmea lOOURAS 9
25 A1 1 |Loyes [0.049e43 3
S 1 2 Lnp¥3ne |0.04948 9
1L 3 lLo4se/ o 04R0E 9
4 1 & |28, bour 3 R
20 191 1 | pvaer 10.04F00 1
T 1 2 lodjo8 |0.0uedT 1
g 1 3 loywz |O.046Ld 3
2V | 4 lodua |D0Ye3] 9
IOD {24 | 1 |.owy3 |0.0430S 9
20 | 2 |.o4467 |0.0QU423 S5
2 | 3 louaza |0.04339 2
4 Pu/gz 0.04(33 )
1
2
3
4
Tare: _mMm Date/Time in: ~ £/5/03 1045
Total: pan Date/Time out: &/5/03 15,30
) Oven temp. (°C): |00




s

Larval Fish Growth and Survival Test-7 Day Survival

Start Date: 5/29/03
End Date: 6/5/03

Sample Date: 5/28/03
Comments: MW-7

Test ID: 0305-22NW
LabID: WAAEE-AMEC NW Bioassa) Sample Type:
Protocol: EPAF 02-EPA Freshwater

Sample ID:

Test Species:

UNOCAL-Unocal Groundwater Study
GR-Groundwater
PP-Pimephales promelas

Conc-% 1 2 3 4
D-Control  1.0000 0.9000 0.8000 0.9000
6.25 1.0000 1.0000 0.9000 1.0000
12,5 1.0000 0.9000 0.8000 0.9000
25 0.9000 0.9000 0.9000 0.9000
50 1.0000 0.9000 1.0000 0.9000
100 1.0000 1.0000 1.0000 0.9000
Transform: Arcsin Square Root Rank 1-Tailed
Conc-% Mean N-Mean Mean Min Max CV% N Sum  Critical
D-Control  0.9000 1.0000 1.2543 1.1071 1.4120 9.935 4
6.25 09750 1.0833 1.3713 1.2490 14120 5.942 4 22.50 10.00
12.5 0.9000 1.0000 1.2543 1.1071 1.4120 9.935 4 18.00 10.00
25 0.9000 1.0000 1.2490 1.2490 1.2490  0.000 4 18.00 10.00
50 0.9500 1.0556 1.3305 1.2490 1.4120 7.072 4 21.00 10.00
100 0.9750 1.0833 1.3713 1.2490 1.4120 5.942 4 22.50 10.00
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.92425 0.884 -0.1459 -0.1333
Equality of variance cannot be confirmed
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU
Steel's Many-One Rank Test 100 >100 1
Dose-Response Plot
0.9 & 4 ,.___—_@—//f. i
08¢ 1
073
S 06
E 0. g
@ 0.5 1
> 1
Q 0.4 E
™ 033
0.2 3
013
03 . . . :
T g o 9 2 S
€ © - A
]
Q
Q
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Larval Fish Growth and Survival Test-Growth-Weight

Start Date:  5/29/03 Test ID: 0305-22NW Sample ID: UNOCAL-Unocal Groundwater Study
End Date: 6/5/03 Lab ID: WAAEE-AMEC NW Bioassa) Sample Type: GR-Groundwater
Sample Date: 5/28/03 Protocol: EPAF 02-EPA Freshwater  Test Species: PP-Pimephales promelas
Comments:  MW-7
Conc-% 1 2 3 4
D-Control  0.5320 0.5290 0.5020 0.5190
6.25 0.5890 0.4970 0.5780 0.6240
12.5 0.4710 0.5290 0.4590 0.5110
25 0.4440 0.4860 0.6000 0.4570
50 0.5940 0.6520 0.4740 0.5840
100 0.4630 0.6280 0.6070 0.5610
Transform: Untransformed 1-Tailed
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat  Critical MSD
D-Control 0.5205 1.0000 0.5205 0.5020 0.5320  2.599 4
6.25 05720 1.0989 0.5720 0.4970 0.6240  9.390 4 -1.258  2.410 0.0987
125 04925 0.9462 0.4925 0.4590 05290 6.692 4 0.684 2410 0.0987
25 0.4968 0.9544 0.4968 0.4440 0.6000 14.300 4 0.580 2.410 0.0987
50 05760 1.1066 0.5760 0.4740 0.6520 12.902 4 -1.356 2.410 0.0987
100 05648 1.0850 0.5648 0.4630 0.6280 12.993 4 -1.081 2.410 0.0987
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.97382 0.884 -0.2557 0.13204
 Bartlett's Test indicates equal variances (p=0.19) 7.43864 15.0863
" Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU MSDu MSDp MSB MSE  F-Prob df
Dunnett's Test 100 >100 1 0.09865 0.18953 0.00591 0.00335 0.1713 5,18

Page 1
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AMEC Earth & Environmental Raw Data Sheet

Northwest Bioassay Lab Fathead Minnow
5009 Pacific Hwy. E., Suite 2 (Pimephales promelas)
Fife, WA 98424 Larval Survival and Growth Test
Client Name: LLV\DCCU? Test Date: 5/ 29 / 0>
Sample ID: ¥ MW Test No.: 0509~ 22.NW
e Days Percent | Average
Conc. |Cont|Rep. O | 1| 2 7745 6 | 17 | Survival | Survival
Con [ZZ1 1 [ [t [ [1c]io [jo 110 [ig
@l 210w e jolT 191919
N1 3 lwljclwo [10]3 1% | %1%
12 110 Lo (1o [Joll0]i0 11019
2% T | 1110 [ [ Tioljo (19110 1{0
% | 2 |10 [0 |0 [jo [fo Jio [10 11Q
7013w 49 q 191719 (919
v 4 [0 [lo [ 1 (g o110 110
7% 1ipl 1 1w oln 110110 1o [10 |lE
Sl 20191919 17191alA
Z 3 llollolg 917 1% 193 19
2 I O I A
79 b 110 lpelalalz 191919
VAL 2 (101919 191919 919
43 10 (oo lq 17191919 .
[ 4 [10liololg 7171919 0=
=0 12\ | 1 [ 1010 |io [Joldo [io 110110
4172 | 10l lo 0]l 914919
A 13 10 ol0]iollu}jollo]lC
4 [l 919117191919
100 2 1 110 [\C [ |10 0 [|O {0 | IQ
7%, [ 2 |10 |10 |so [0 [0 [10 ][0 [ |C
9 [ 3 100l liollllol(0]l0
12 [0l 719 11191919
1
2
3
4
1
2
3
4
Tech Initials T 19w 1Y) 1o | BF 1w om 1S

Feeding Times: 02000 17730 20800 308%0 40730 507%0 6073C
316 [»00 110  {oO 17%0 |7%0

Comments: Analysts:Ju_| Q




AMEC Earth & Environmental
Northwest Bioassay Lab

5009 Pacific Hwy. E., Suite 2
Fife, WA 98424

Raw Data Sheet
Fish Weights
Seven Day Chronic Bioassay

Client: u)/\O Caj Test Date: c)—l 29 / 0%
Sample ID: L Mw-T] Species: P. promelas
Test No: 02D5-2ZNW
“Io cont | rep | panwt. | pan+ fish | fishwt. | # | avg. perfish | avg. perconc.
Conc. # # (gm) (gm) (mg) | fish (mg) (mg)
CON_ 122 | 1 lcuaga |.04815 10
| 2 lodarg |-04%09 9
1 | 3 |pwsa |.047T94 g
T 4 | o4aga |.048\ 9
015 | | | 1 lossa |.0481\ {0
% | 2 loysda |04 \0
70 | 3 |p4dse | .O4E2ZH 9
\ .| & | oyad |- 0 UEH% 10)
275 [\l 1 lodage |.0415T 1D
5| 2 |otasa |.0472I 9
g 13 |o4aas |-0H6B0 %
11 4 Loyaqg |.04209
25 (p | 1 loysae |.041€0 9
\% | 2 |pgase |-O4TBH 9
O | 3 |op¥ass |.OHRID 9
(ol 4 [psugo |.OH7T 2] 9
) 7\ | 1 o433 |.043715 o)
& 1 2 |odayg |.08900 9
I | 3 | oz |-04%E1 (0
5 | 4 |our3e [ 04920 9
| DD 2 1 \py38 1. OU1% N (0
7% | 2 | pqaas |-04926 10
1 3 | pya9z 0404 |10
74 | 4 lLoasp [-OHEI 9
1
2
3
4
Tare: pim Date/Time in: _[5[03 e
Total: PW| Date/Time out: () [5]0% 1400

Oven temp. (°C):

(o]




Larval Fish Growth and Survival Test-7 Day Survival

Start Date:  5/29/03 Test ID: 0305-23NW Sample ID: UNOCAL GW
znd Date: 6/5/03 Lab ID: WAAEE-AMEC NW Bioassa) Sample Type: GR-Groundwater
Sample Date: 5/28/03 Protocol: EPAF 02-EPA Freshwater  Test Species: PP-Pimephales promelas
Comments: MW-17

Conc-% 1 2 3 4

D-Control  1.0000 1.0000 0.8000 1.0000
6.25 0.9000 1.0000 1.0000 0.9000
12.5 0.9000 0.8000 0.8000
25 0.9000 0.8000 0.8000 1.0000
50 0.9000 0.8000 0.9000 0.9000
100 1.0000 0.9000 1.0000 1.0000

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

N
D-Control  0.9500 1.0000 1.3358 1.1071 1.4120 11.411 4

6.25 0.9500 1.0000 1.3305 1.2490 1.4120 7.072 4 0.067 2.567 0.2007

12.5 0.8333 0.8772 1.1544 11071 1.2490  7.096 3 2147 2567 0.2168

25 0.8750 0.9211 1.2188 1.1071 14120 11.906 4 1496 2567 0.2007

50 0.8750 0.9211 1.2136 1.1071 12490  5.846 4 1563 2.567 0.2007

100 0.9750 1.0263 1.3713 1.2490 14120 5.942 4 -0.454  2.567 0.2007

Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.93134 0.881 -0.4464 0.0018
Bartlett's Test indicates equal variances (p = 0.74) 2.72477 15.0863

Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU MSDu MSDp MSB MSE  F-Prob df
Bonferroni t Test 100 >100 1 0.12392 0.13103 0.0271 0.01223 0.10028 5,17

Dose-Response Plot

>

T 1-tail, 0.05 level
of significance
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Larval Fish Growth and Survival Test-Growth-Weight

Start Date:  5/29/03 Test ID: 0305-23NW Sample ID: UNOCAL GW
=nd Date: 6/5/03 Lab ID: WAAEE-AMEC NW Bioassa) Sample Type: GR-Groundwater
Sample Date: 5/28/03 Protocol: EPAF 02-EPA Freshwater  Test Species: PP-Pimephales promelas
Comments: MW-17
Conc-% 1 2 3 4
D-Control 0.6590 0.6190 0.4560 0.5170
6.25 0.4160 0.5650 0.5630 0.5840
125 0.5410 0.5160 0.4110
25 0.3980 0.4270 0.4370 0.5280
50 0.5850 0.3440 0.5080 0.4500
100 0.4360 0.4710 0.4890 0.4240
Transform: Untransformed 1-Tailed
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat  Critical MSD
D-Control 0.5628 1.0000 0.5628 0.4560 0.6590 16.516 4
6.25 0.5320 0.9454 05320 0.4160 0.5840 14.645 4 0576  2.567 0.1369
125 0.4893 0.8695 0.4893 0.4110 0.5410 14.097 3 1274 2.567 0.1479
25 04475 0.7952 0.4475 0.3980 0.5280 12.549 4 2160 2.567 0.1369
50 0.4718 0.8383 0.4718 0.3440 0.5850 21.525 4 1706  2.567 0.1369
100 0.4550 0.8085 0.4550 0.4240 0.4890 6.635 4 2.020 2.567 0.1369
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p>0.01) 0.96341 0.881 -0.3615 -0.5262
Bartlett's Test indicates equal variances (p = 0.57) 3.85774 15.0863
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU MSDu MSDp MSB MSE F-Prob df
100 >100 1 0.13695 0.24335 0.00829 0.00569 0.25529 5,17

~ Bonferroni t Test

Page 1
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AMEC Earth & Environmental
Northwest Bioassay Lab
5009 Pacific Hwy. E., Suite 2

Fife, WA 98424

Raw Data Sheet

Fathead Minnow

(Pimephales promelas)

Larval Survival and Growth Test

Client Name: U,HDC(LG Test Date: 5 !'2011 05
Sample ID: #*2  Mw-I7 Test No.: 020D — 225N W
1, Percent | Average
Conc. |Cont.|Rep.0 0 71 707 4 | 5 6 | 7
CoN |2z 1 [Wile [ [ol10[le Tw 10
2ol 2 [\ [10 Jie [10]10 1o [16 [0
1213 0l lfo 919 %[3 1%
14101 i [[6[0N00 |10
(25 W2 [ 1 [0 1o [eliofwllolq 19
{2 ]Wliplleljoliolol6 (10
7 3 110 [10 [wo [0 [ 10| 1o [0 []0
191 411014919 19 (al9q1a |7
125 (2411 110104 1921914919 (9
| 2 [OTiocKz[2 [F 7z [
4| 3Ji0Jio[a [T [F [T % [K
514 101919 191919y %
29 122111101919 149 [9]191[q [T
el 2 (1011019 313513213 A
T] 3]0/ iof9 [9[TJ[A[F 1%
Z21411011D t% 16;) l(%) ic(i) lo qu
0o [Z1] 1 ]10]]C 1 14
2 12110 1€ 141X 1% 1%
513110 [0]l4 191919 ]a |7
Fl4lj0ojwl1 19191914 |1
100 A1 11 10]10]i0 [jo [0 11D [1p 10
212 ]0lpliello [9]1914 19
(€1 3 [ 10]0 [t [IOo[10 [ (OO |10
[O] 4 1010w ]loljo]lD]L0 [fO
1
2
3
4
1
2
3
4 e~
Tech Initials v | A [ M S (o | VE (8

Feeding Times: 03000 1 (1% 2 0%003)%h0 40750 507% ¢ 0150
1815 1&g 110 100 1710 170

Comments: K COP #( SPILLEN N DAY [ 8)r % Cisk

. AVV\’-—
Analysts: 7}/ N




AMEC Earth & Environmental
Northwest Bioassay Lab
5009 Pacific Hwy. E., Suite 2

Fife, WA 98424

Raw Data Sheet

Fish Weights

Seven Day Chronic Bioassay

Client: ( MDCQQ Test Date: 5! 29 ! o3
Sample ID: *%  Mw-11] Species: P. promelas
Test No: 0509- 22N W
% cont | rep | panwt. | pan+fish | fishwt. | # | avg. perfish | avg. per conc.
Conc. # # (gm) (gm) (mg) | fish (mg)
CON |72 | 1 |, 04%43].0900Z |0
201 2 [,9436!|,049%0 \0
12| 3 .04239].04145 %
o | 4 |onao [.041%87 \D
W25 | \2| 1 |owar [.086t> 9
il 2 |lowasy |.04T5D |0
(11 3 [oa43y |.0499Y4 \D
(9] 4 04233 | .01l 9
V25 [ 7241 1 | o440 .0494> q
|l | 2 [ o4y |.O423D 7+
4 | 3 |.ovaza [.04779% g
(5] 4 [oya33 |,04648 %
25 241 1 |, 04458 |.04E D q
\p| 2 [p43714 |.0430) %
T 3 lod3es |.0X Kb %
3 1 4 loyzav |.CHZHY iD
=D 21 | 1 |, cd404 |, 04434 9
2 | 2 Lodnw [.0HHGLD %
51 3 oy, | 04374 9
4 [ a4 [ oyszq [.04324 9
100 Q| 1 o433 |.OMebg \D
51 2 lospgg |.04Pk0 9
181 3 log3gs |.04374 |0
lD 4 | o420 O\'\\D/b/L- {0
1
2
3
4
Tare: YW Date/Time in: ~ §/S5/03 |[.,%45
Total: &y Date/Timeout: &/ ) /; 1 |40

Oven temp. (°C): {DD




Larval Fish Growth and Survival Test-7 Day Survival

Start Date:  5/29/03 Test ID: 0305-24NW Sample ID: UNOCAL-Unocal Groundwater Study
End Date: 6/5/03 Lab ID: WAAEE-AMEC NW Bioassay Sample Type: GR-Groundwater
"‘Sample Date: 5/28/03 Protocol: EPAF 02-EPA Freshwater  Test Species: PP-Pimephales promelas

Comments: MW-103R

Conc-% 1 2 3 4

D-Control  1.0000 1.0000 1.0000 1.0000
6.25 0.9000 1.0000 0.8000 0.9000

12.5 1.0000 0.9000 1.0000 1.0000

25 0.9000 1.0000 1.0000 0.9000

50 0.7000 1.0000 0.8000 1.0000

100 0.7000 0.9000 0.9000 0.9000

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 1.4120 1.4120 1.4120  0.000 4 0 40
6.25 0.9000 0.9000 1.2543 1.1071 1.4120 9.935 4 12.00 10.00 4 40
125 09750 0.9750 1.3713 1.2490 1.4120 5.942 4 16.00 10.00 1 40
25 09500 0.9500 1.3305 1.2490 1.4120 7.072 4 14.00  10.00 2 40
50 0.8750 0.8750 1.2306 0.9912 1.4120 17.434 4 14.00 10.00 5 40
*400 0.8500 0.8500 1.1846 0.9912 1.2490 10.885 4 10.00 10.00 6 40
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.95397 0.884 -0.385 -0.1774
' Equality of variance cannotbe confirmed
~ Hypothesis Test (1-t41l, 0.05)) NOEC LOEC ChV TU
Steel's Many-One Rank Test— 50 100  70.7107 2
Maximum Likelihood-Probit
Parameter Value SE  95% Fiducial Limits Control Chi-Sq Critical P-value Mu Sigma Iter
Slope 0.40023 0.29974 -0.1873 0.98773 0 3.74184 7.81472 0.29 4.79626 2.49855 3
Intercept 3.08038 0.45954 2.17968 3.98108
TSCR 1.0
Point Probits %  95% Fiducial Limits 0.9 ]
ECO1 2.674 0.09633 0.8 1
ECO05 3.355 4.85862 0.7 ]
EC10 3.718 39.2863 o . 1
EC15 3.964 160.946 2 0.6 1
EC20 4.158 493.661 8051
EC25 4,326 1291.27 §0.4-_
EC40 4,747 14563.4 0.3 1
EC50 5.000 62554.9 0.2 1
EC60 5.253 268697 0.1 ] ®
ECT75 5.674 3030455 0.0
EC80 5.842 7926732 ‘
EC85 6.036 2.4E+07 0.01 10 10000 1E+07 1E+10 1E+13
EC90 6.282 1E+08
EC95 6.645 8.1E+08
EC99 7.326 4.1E+10 Dose %
Page 1 ToxCalc v5.0.23 Reviewed by: ‘%



Larval Fish Growth and Survival Test-7 Day Survival

Start Date:
End Date:

5/29/03
6/5/03

Sample Date: 5/28/03

Comments:

MW-103R

Test ID: 0305-24NW Sample ID: UNOCAL-Unocal Groundwater Study
Lab ID: WAAEE-AMEC NW BioassaySample Type: GR-Groundwater
Protocol: EPAF 02-EPA Freshwater  Test Species: PP-Pimephales promelas

Page 2

Dose-Response Plot

D-Control

25 4
50 4

6.25 4
12.5 -
*100
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Larval Fish Growth and Survival Test-7 Day Survival

§tart Date:  5/29/03 Test ID: 0305-24NW Sample ID: UNOCAL-Unocal Groundwater Study
=nd Date: 6/5/03 Lab ID: WAAEE-AMEC NW Bioassay Sample Type: GR-Groundwater
Sample Date: 5/28/03 Protocol: EPAF 02-EPA Freshwater  Test Species: PP-Pimephales promelas

Comments: MW-103R

Conc-% 1 2 3 4

D-Control  1.0000 1.0000 1.0000 1.0000
6.25 0.9000 1.0000 0.8000 0.9000

12.5 1.0000 0.9000 1.0000 1.0000

25 0.9000 1.0000 1.0000 0.9000

50 0.7000 1.0000 0.8000 1.0000

100 0.7000 0.9000 0.9000 0.9000

Transform: Arcsin Square Root 1-Tailed
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD
D-Control  1.0000 1.0000 1.4120 1.4120 1.4120 0.000 4
6.25 0.9000 0.9000 1.2543 1.1071 1.4120 9.935 4 1.784  3.210 0.2838
125 09750 09750 1.3713 1.2490 1.4120 5.942 4 0.461 3.210 0.2838
25 0.9500 0.9500 1.3305 1.2490 1.4120 7.072 4 0.922 3.210 0.2838
50 0.8750 0.8750 1.2306 0.9912 1.4120 17.454 4 2.052 3.210 0.2838
100 0.8500 0.8500 1.1846 0.9912 1.2490 10.885 4 2,573 3.210 0.2838
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p>0.01) 0.95397 0.884 -0.385 -0.1774

Equality of variance cannot be confirmed

Hypothesis Test (1-tail,(0.01)) NOEC LOEC ChV TU MSDu MSDp MSB

MSE  F-Prob df

Dunnett's Test ~— 100 >100 1 0.1584 0.16246 0.03099

0.01563 0.13015 5,18

Dose-Response Plot

0.9 3 1 1 .

S e T I IR I Sl >

1-tail, 0.01 level

0.8 4 qf significance

2 0.6
& 053
>
a 0.4;
™ 033
023
013

6.25 -

12.5 4
25 4
50 -
100

D-Control
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Larval Fish Growth and Survival Test-Growth-Weight

Start Date:  5/29/03
End Date: 6/5/03

Sample Date: 5/28/03
Comments: MW-103R

TestID: 0305-24NW
Lab ID: WAAEE-AMEC NW Bioassa)y Sample Type:
Protocol: EPAF 02-EPA Freshwater

Test Species:

Sample ID: UNOCAL-Unocal Groundwater Study

GR-Groundwater
PP-Pimephales promelas

Conc-% 1 2 3 4
D-Control 0.5870 0.4530 0.4950 0.5560
6.25 0.5310 0.5940 0.4400 0.4570
125 05930 0.5950 0.6300 0.5930
25 0.4900 0.6150 0.5950 0.5200
50 0.4220 0.5570 04520 0.4720 .
100 0.4240 0.4580 0.5090 0.4450
Transform: Untransformed 1-Tailed
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat  Critical MSD
D-Control 0.5228 1.0000 0.5228 0.4530 0.5870 11.514 4
6.25 0.5055 0.9670 0.5055 0.4400 0.5940 14.046 4 0.456 2.410 0.0913
125 0.6028 1.1530 0.6028 0.5930 0.6300 3.018 4 -2.113 2.410 0.0913
25 0.5550 1.0617 0.5550 0.4900 0.6150 10.735 4 -0.852 2410 0.0913
50 0.4758 0.9101 0.4758 0.4220 0.5570 12.177 4 1.241 2.410 0.0913
100 0.4590 0.8780 0.4590 0.4240 0.5090 7.877 4 1.683 2410 0.0913
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.95265 0.884 0.30478 -0.928
Bartlett's Test indicates equal variances (p = 0.45) 4.71972 15.0863
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChvV TU MSDu MSDp MSB MSE F-Prob df
Dunnett's Test 100 >100 1 0.09127 0.17459 0.01118 0.00287 0.01437 5,18
Dose-Response Plot
0.7
0.6 3
0.5 4
E I 1-tail, 0.05 level
‘D 0.4 ] " of significance
;, 4
£
S 0.3
o
O b
0.2:
0.1
0 T T T T
g 8 S 8 B 8
[t © -
3
a
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AMEC Earth & Environmental Raw Data Sheet

Northwest Bioassay Lab Fathead Minnow
5009 Pacific Hwy. E., Suite 2 (Pimephales promelas)
Fife, WA 98424 Larval Survival and Growth Test
Client Name:  \UD(C (d Test Date: 5 ! 29 ! 0D
Sample ID: ‘%L\ MW-1031R Test No.: O'%D%‘ZL{NW
‘7 o Percent | Average
Conc. 0 34 5 | 6 | Survival | Survival
CoN (1ol 1 (o]0 e [to |10 11010 Lie
2k | 2 [0 1o [w [ lloll0le ]t
201 3 110 [0 |t [w o] W]l |t
i 4 [ o l(@ v [lo]io]|Wip lo
075 112 1 [0 1ol [Heslqg [ 914 |¢
7% 2 |10 [ 10]\e [1O |10 1]0 ho (@
ET s 0la 14 1o g g1 [¥%
¢ & [0 [0l [(oflo |10 4 7
25 121 11010 e [iollo 110 [0 | (e
A1 2 (W0l lto]o 199 |q
21 3 11010 o [tolt0]p fio le
(a0l lyve| 1010110 110 lio
—5 1221 1 W [jo [tolfo]10jo 194 14
& | 2 | 1010 o [ (0110 110 ho |lo
701 3 [ (D [0 [te [0 |10]1O]iD | \o
171 4 olip fte 191491914 Q
=20 {p| 1 019 [7 17 17 1717 17
I 2 [ (Ol llolio}1d 10 lio
2 3 (0]l a9 [alT]1% 1%
T a0 WO /011010110 |\o
fale) Ll 1ol g 13111717 11
A1 2 [i0lip 19 14 qQ 1g |4
2 3 100 [tel o019 qa | g
Sl a4 llo(io [ 1oflol 91919 L8
1
2
3
4
1
2
3
4
Tech Initials EM_[ B ,i'/m’ oW 1P [\ [

Feeding Times: 02000 10750 20¥%° 3 0%% 491 501%0 607130
1215 1§50 17%0  leoco (7% 171750

Comments: Analysts: S5y har




AMEC Earth & Environmental
Northwest Bioassay Lab

5009 Pacific Hwy. E., Suite 2
Fife, WA 98424

Client:

Wnocad

Sample ID: ¥ o Mw-102R

Raw Data Sheet
Fish Weights
Seven Day Chronic Bioassay

Test Date: 5 ! 79 ,Og

Species: P. promelas

Test No: ) 50%~ 24 NW

o cont | rep | panwt. | pan+fish | fishwt. # | avg. per fish | avg. per conc.
Conc. # # (gm) (gm) (mg) fish (mg)
CON__ L 10 | 1 o379 [.04%%0b 10
1 [ 2 ledszi [LORTTH 10
TN 3 [, edze7[.041 (02 10
WA 1 4 [ie4d367 [.0492D 1Y)
(025 [\ 1 [,ed4240].04770 9
2% 2 |,ed3%3 1,044 I
(o 3 [,o4365],05005 %
\Z 1 4 [,od314 |08 9
75 [ % [ 1 [eq150]|.0414% 10
T [ 2 |55+ 0U330 q
2| 3 [Lo43?30|.00010 1D
U1 e Ledz29(.04¢\T o)
25 2721 1 |.od 3L 04IH 9
q | 2 [Lo4227.0434% 10)
70 | 3 l.edla]|.0419) 1D
T 4 {436 |. 04231 9
50 W | 1 lodii7 |.04%D%G 1
| 2 |, 0439¥].04900 10
% | 3 [,o4%3i |.0Wp%3 g
T 2 [Le#317].04718%9 10
|00 (p | 1 [.ed249 o172 i
91 2 loygdo2{.04%60 “
21 3 [,o4317].04%%0 “
51 4 104327, 04T 9
1
2
3
4
Tare: 'mr~ Date/Time in: &15/0_% A€D
Total: A Date/Time out: lo[s/6% o

)

Oven temp. (°C):




Larval Fish Growth and Survival Test-7 Day Survival

Start Date: ~ 5/29/03 Test ID: 0305-25NW Sample 1D: UNOCAL-Unocal Groundwater Study
End Date: 6/5/03 Lab ID: WAAEE-AMEC NW Bioassay Sample Type: GR-Groundwater
Sample Date: 5/28/03 Protocol: EPAF 02-EPA Freshwater Test Species: PP-Pimephales promelas
Comments:  MW-129

Conc-% 1 2 3 4

D-Control _1.0000 0.9000  0.9000 0.9000
6.25 0.9000 1.0000 0.9000 1.0000

125 0.9000 0.9000 0.9000 0.7000

25 0.8000 0.9000 0.9000 1 .0000

50 1.0000 0.8000 1.0000 0.9000

100 0.5000 0.2000 0.5000 0.1000

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  0.9250 1.0000 1.2808 1.2490 1.4120 6.318 4 3 40
6.25 0.9500 1.0270 13305 1.2490 1.4120 7.072 4 -0.401 2410 0.2450 2 40
125 0.8500 0.9189 1.1846 0.0912 1.2490 10.885 4 1035 2410 0.2450 6 40
25 0.9000 0.9730 1.2543 14071 14120 9.935 4 0.349 2.410 0.2450 4 40
50 09250 1.0000 1.2951 1.1071 1.4120 11.347 4 .0.052 2410 0.2450 3 40
*100 0.3250 0.3514 0.5800 0.3218 0.7854 39.727 4 6.893 2.410 0.2450 27 40
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk‘sTestindicates normal distribution (p>0.01) 0.96452 0.884 203121 -0.6514
Bartlett's Test indicates equal variances (p = 0.56) 3.89951 15.0863
Hypothesis Test {1-tail, 0.05) NOEC LOEC chV TU MSDu MSDp _MSB MSE F-Prob df
Dunnett's Test 50 100  70.7107 2 017517 0.18976 0.31968 0.02067 5.7E-06 5,18
Trimmed Spearman-Karber
Trim Level ECS50 95% CL
0.0%
5.0%
10.0% 1.0
20.0% 0.0
Auto-34.7% 83.876  73.627 05.550 08 ]
0.7
3 0.6-_
c 0.5
o 1
§o.4-
& 0.3 -
0.2 A
0.1 4
0.0 +
-0.1 L AR TP T
1 10 100
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Larval Fish Growth and Survival Test-7 Day Survival

Start Date:  5/29/03 Test ID:  0305-25NW Sample ID: UNOCAL-Unocal Groundwater Study
End Date: 6/5/03 LabiD: WAAEE-AMEC NW Bioassa) Sample Type: GR-Groundwater
Sample Date: 5/28/03 Protocol: EPAF 02-EPA Freshwater Test Species: PP-Pimephales promelas

Comments: MW-129

Dose-Response Plot

1-tail, 0.05 level
of significance

0.1 1 4
0 T T T T

= 0 o =]
o Q o I3 0 =]
5 ! o =
c [{e] -~ *
o]
Q
[a]
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Larval Fish Growth and Survival Test-Growth-Weight

Start Date:  5/29/03 Test ID: 0305-25NW Sample ID: UNOCGAL-Unocal Groundwater Study
End Date: 6/5/03 Lab ID: WAAEE-AMEC NW Bioassay Sample Type: GR-Groundwater
Sample Date: 5/28/03 Protocol: EPAF 02-EPA Freshwater Test Species: PP-Pimephales promelas
Comments: MW-129

Conc-% 1 2 3 4

D-Control _ 0.6220 0.5640 0.611 0 0.5300
6.25 0.5900 0.5860 0.5190 0.5310

125 05720 0.6940 0.5570 0.5600

25 05060 0.5000 0.5620 0.4910

50 04340 04320 0.3910 0.3590

100 0.0580 0.0310 0.1670 0.0050

Transform: Untransformed 1-Tailed Isotonic
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat  Critical MSD Mean N-Mean
D-Control  0.5818 1.0000 0.5818 0.5300 0.6220  7.339 4 0.5818 1.0000

6.25 0.5565 0.9566 05565 0.5190 0.5900 6.602 4 0.717 2410 0.0849 0.5761 0.9903

125 05958 1.0241 05958 0.5570 0.6940 11.048 4 -0.397 2.410 0.0849 0.5761 0.9903

25 05148 0.8848 0.5148 0.4910 0.5620 6.236 4 1.902 2410 0.0849 0.5148 0.8848

*50 0.4040 0.6945 0.4040 0.3590 0.4340 8.899 4 5.045 2410 0.0849 0.4040 0.6945

*400 0.0653 0.1122 0.0653 0.0050 0.1670 109.120 4 14.659 2410 0.0849 0.0653 0.1122

Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-WiIk‘sTestindicates normal distribution (p>0.01) 0.90471 0.884 0.89105 0.2301
Bartlett's Test indicates equal variances (p = 0.68) 3.1348 15.0863
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChvV TU MSDu MSDp MSB MSE F-Prob df
Dunnett's Test 25 50 35.3553 4 0.08491 0.14596 0.16338 0.00248 6.2E-11 5,18
Linear Interpolation (200 Resamples)
Point % sD 95% CL(Exp) Skew
1C05 17.279  5.191 0.000 24.970 -0.9005
1IC10 23203 3.854 11.038 33.890 -0.5340
IC15 29574  3.718 18.268 40.446 0.0548 1.0
1C20 36.140 3652 24673 45.671 0.0112 0.9 -
1C25 42.706  3.699 31.019 53.063 0.1592 :
1C40 58111 2520 48.486 64.944 -0.1397 0.8 1
1C50 66.697 2.470 57.783 75.352 0.1885 0.7 ]
8 0.6-.
c 0.5 1
o ]
204 -
(4] e
X 0.3
0.2 1
0.1 4
0.0 ¢
-0.1
0 50 100 150

Dose %
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Larval Fish Growth and Survival Test-Growth-Weight

Start Date: ~ 5/29/03 Test ID: 0305-25NW Sample ID: UNOCAL-Unocal Groundwater Study
End Date: 6/5/03 Lab ID: WAAEE-AMEC NW Bioassa) Sample Type: GR-Groundwater
Sample Date: 5/28/03 Protocol: EPAF 02-EPA Freshwater  Test Species: PP-Pimephales promelas

Comments: MW-129

Dose-Response Plot

0.8

6.25
12.5
25 -
*50 4

D-Control

Page 2 ToxCalc v5.0.23

1-tail, 0.05 level
of significance
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AMEC Earth & Environmental

Raw Data Sheet

Northwest Bioassay Lab Fathead Minnow
5009 Pacific Hwy. E., Suite 2 (Pimephales promelas)
Fife, WA 98424 Larval Survival and Growth Test
ClientName: | JV\OC (\f Test Date: 6! 29 ! 0%
SampleID: #5  Mw-(29 Test No.: (2059 — 25N W
*l Days Percent | Average
Conc. . . L2 3 a5 | Survival | Survival
CON |24 [ 1 Jw e lroljol1o 10116 {0 ” o
E g e b e
%13 110
A4 W [wolyellliplgla 19
wZ2o lZll 11119 1319191919 11
2 1 2 110110 |6 [[O]10 10 ]]0 LP
113 Ol lie 1101919 14 '
L1 4110l llollolie 0
25 L l1loolalaralg iqly
@l 210]d1alalalg919 ]
131100 Jip T 191919 11
A1al0[ a2 1311919 17
25 IZ] 1 (10110 liolto ] 9149 |x [
12 olal7219la9191911
Zol3((0]ql9 1919191917
5 a0l o]l lol)d
50 i1 1 [ [0llclwo | 1o]10 [ D (o 1]
A2l w0l0lw | 919 131% g
221 3 | 10 0 19 oo 0l []0
22 a0 lmlglal9lalg9 1
[cO T 01103 [5]l5 515 5
2 [0 [9 [6 2222 [a
1 3]i0lipleg 1519125 |5
S5l 4o |& [ Sl2l2]211 |]
1
2
3
4
1
2
3
4
Tech Initials o 12m | ¥ em [9m | 1OF

08 %0 o
Feeding Times: OLO00 107250 20D 36452 4 0720 50130 6.077%0
1BS %> (750 {00 1%  |1%0

Comments:

Analysts:&}ml @ M=



AMEC Earth & Environmental Raw Data Sheet

Northwest Bioassay Lab Fish Weights
5009 Pacific Hwy. E., Suite 2 Seven Day Chronic Bioassay
Fife, WA 98424

Client: UX\OCM Test Date: 5 iQCI , 02
Sample ID: X*b Miw (2 5} Species: P. promelas

Test No: (205~ ZO5NW

0.042%%|. 04720
004%15].047T00
0.0U4a . 0 H ¥
0.0420% .04 22b
0.0UAA |.OHHOD
0.0479%1. 0440
0.0udHg | Ao Y
,0U 45D’

oo |1l

%o cont | rep | panwt. pan + fish | fish wt. # | avg. per fish | avg. per conc.
Conc. | # | # | (sm) (gm) (mg) |fish| (mg) (mg)
ToN 24 | 1 |0.0449A|.050%| |0 o
'l 0042l |, 0H% 50 q
2 0047296 |.04A07] 9
A 00421k |.047140b 9
(025 | Z| 00425 |04 15 4
2 0044495 |.05 08l 1O
1 DY 7L |.04995 9
|2 OOM735 [ .0Hg L. )
25 || 00444 |.0B0\S 9
19 0OHA10 [.0 5004 9
5 OOWAA 04190 q
[ 0DA %0 10T . 043 1
15 |17 DOYAFD |.OMEE (o g
14 DOA»4% [.04EH § 2’1
5 O0H2 71 [ OU T2 o
20 1 O,0UA0% | .01 142 l(g
V)
9
D
2
S
l

2
3
4
1
2
3
4
1
2
3
4
1
2
70 | 3 (00474l |.O0 435%
4
1
2
3
4
1
2
3
4
1
2
3
4

|

Tare: AW Date/Time in: b / <lo3 1 4326
Total: WA Date/Time out: b/5 Jp3 /L3O
Oven temp. (°C):_{ 00




Larval Fish Growth and Survival Test-7 Day Survival

Start Date:  5/29/03 Test ID: 0305-26NW Sample ID: UNOCAL-Unocal Groundwater Study
End Date: 6/5/03 Lab ID: WAAEE-AMEC NW Bioassa)y Sample Type: GR-Groundwater
Sample Date: 5/28/03 Protocol: EPAF 02-EPA Freshwater  Test Species: PP-Pimephales promelas
Comments:  MW-W

Conc-% 1 2 3 4

D-Control  0.9000 1.0000 1.0000 1.0000
6.25 1.0000 0.9000 0.9000 0.7000

125 1.0000 0.9000 0.8000 1.0000

25 1.0000 1.0000 0.8000 0.9000

50 0.9000 1.0000 0.9000 0.9000

100 0.6000 0.8000 0.6000 0.8000

Transform: Arcsin Square Root 1-Tailed Isotonic
GConc-% Mean N-Mean Mean Min Max CV% N t-Stat  Critical MSD Mean N-Mean
D-Control 0.9750 1.0000 1.3713 1.2490 1.4120 5.942 4 0.9750 1.0000
6.25 0.8750 0.8974 1.2253 0.9912 1.4120 14.199 4 1575 2410 0.2233 0.9125 0.9359
125 0.9250 0.9487 1.2951 1.1071 14120 11.347 4 0.823 2410 0.2233 0.9125 0.9359
25 0.9250 0.9487 1.2951 1.1071 1.4120 11.347 4 0.823  2.410 0.2233 0.9125 0.9359
50 0.9250 0.9487 1.2898 1.2490 14120 6.318 4 0.879 2410 0.2233 0.9125 0.9359
*100 0.7000 0.7179 0.9966 0.8861 1.1071 12.807 4 4,043 2410 0.2233 0.7000 0.7179
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.93704 0.884 -0.407 -0.7673
Bartlett's Test indicates equal variances (p = 0.78) 2.46392 15.0863
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU MSDu MSDp MSB MSE F-Prob df
Dunnett's Test 50 100 70.7107 2 0.1291 0.13438 0.06804 0.01717 0.01342 5,18
Linear Interpolation (200 Resamples)
Point % SD 95% CL(Exp) Skew
1C05* 4875 20.029 1.519 88.420 1.2001
IC10 58.235 18.498 0.000 80.279 -1.5990
1IC15 69.706 1.0
1C20 81.176 0.9 ]
IC25 92.647 ]
1C40 >100 0.8 1
* indicates IC estimate less than the lowest concentration 0 06 1
g 0'5 ]
o 0.4:
0.3 -
0.2 -
014+
0.0 T v
0 50 100 150
Dose %
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Larval Fish Growth and Survival Test-7 Day Survival

Start Date:  5/29/03 Test ID: 0305-26NW Sample ID: UNOCAL-Unocal Groundwater Study
End Date: 6/5/03 Lab ID: WAAEE-AMEC NW Bioassay Sample Type: GR-Groundwater
Sample Date: 5/28/03 Protocol: EPAF 02-EPA Freshwater  Test Species: PP-Pimephales promelas

Comments: MW-W

Dose-Response Plot

093

1-tail, 0.05 level
L of significance

L L L
_ 073
206 - i
@ 051
R 0.4
a] E
0.3
023
0.1

25 4
50 4

6.25 4
12.5 4
*100

D-Control
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Larval Fish Growth and Survival Test-Growth-Weight

Page 1

ToxCalc v5.0.23

Start Date:  5/29/03 TestID: 0305-26NW Sample ID: UNOCAL-Unocal Groundwater Study
End Date: 6/5/03 Lab ID: WAAEE-AMEC NW Bioassa)y Sample Type: GR-Groundwater
Sample Date: 5/28/03 Protocol: EPAF 02-EPA Freshwater  Test Species: PP-Pimephales promelas
Comments: MW-W
Conc-% 1 2 3 4
D-Control  0.5390 0.5600 0.5980 0.6090
6.25 0.5200 0.5990 0.5220 0.4810
125 05420 0.5480 0.4340 0.5250
25 0.5480 0.4750 0.4850 0.5470
50 04390 0.4340 0.5260 0.4660
100 0.2800 0.3570 0.2740 0.2980
Transform: Untransformed 1-Tailed Isotonic
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD Mean N-Mean
D-Control 0.5765 1.0000 0.5765 0.5390 0.6090 5.663 4 0.5765 1.0000
6.25 0.5305 0.9202 0.5305 0.4810 0.5990 9.314 4 1.514 2.410 0.0732 0.5305 0.9202
125 0.5123 0.8886 0.5123 0.4340 0.5480 10.360 4 2114  2.410 0.0732 0.5130 0.8899
25 0.5138 0.8912 0.5138 0.4750 0.5480 7.628 4 2.065 2410 0.0732 0.5130 0.8899
*50 0.4663 0.8088 0.4663 0.4340 0.5260 9.060 4 3.628 2410 0.0732 0.4663 0.8088
*100 0.3023 0.5243 0.3023 0.2740 0.3570 12.539 4 9.026 2410 0.0732 0.3023 0.5243
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.96723 0.884 0.05643 -0.7007
- Bartlett's Test indicates equal variances (p = 0.97) 0.8458 15.0863
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU MSDu MSDp MSB MSE F-Prob df
Dunnett's Test 25 50 35.3553 4 0.07323 0.12703 0.0366 0.00185 9.5E-07 5,18
Linear Interpolation (200 Resamples)
Point % SD 95% CL(Exp) Skew
1C05* 3.916 4.623 1.246 38.143 3.2088
IC10 10411 11.230 0.944 55547 0.9192
IC15 37.286 12.329 0.000 65.301 -0.3320 1.0
1C20 51.540 7.621 25.746 68.162 -0.8917 09:
IC25 60.328 5.486 41.096 75.387 -0.2482 -
IC40 86.692 0.8 4
1C50 >100 07 1
* indicates IC estimate less than the lowest concentration 9 06 .
g 0.5 ]
@
& 041
0.3 1
0.2 1
0.1 4
0.0 &——r+—v—r—v—r T
0 50 100 150
Dose %
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Larval Fish Growth and Survival Test-Growth-Weight

Start Date:  5/29/03 Test ID:  0305-26NW Sample ID: UNOCAL-Unocal Groundwater Study
End Date: 6/5/03 Lab ID: WAAEE-AMEC NW Bioassa) Sample Type: GR-Groundwater
Sample Date: 5/28/03 Protocol: EPAF 02-EPA Freshwater  Test Species: PP-Pimephaies promelas

Comments: MW-W

Dose-Response Plot

1-tail, 0.05 level
of significance

0.1 -
0 v T L} ¥
—_ 0 (o] o
[ ] & N o =}
E=] . *® ~—
: © . ;
Q
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AMEC Earth & Environmental Raw Data Sheet

Northwest Bioassay Lab Fathead Minnow
5009 Pacific Hwy. E., Suite 2 (Pimephales promelas)
Fife, WA 98424 Larval Survival and Growth Test
Client Name: UHDCM Test Date: 6! 29 107)
Sample ID: ¥y Muw-w Test No.: )05 - 2 [pNW
VIO Percent | Average
Conc. |Cont. 3 56 7
CON__|ZC| 1 ! ]
Z | 2 |10 [10 o (1o [ 1o 10 Tio [te
(21 3 [0 [0 |su o lTo 110 [lo Jw
4] 4 W0 [jolo o019 0 [w
(025 (L [ 1 1010 7o 1o [Jo [0 [0 ]is
22| 2 0 110110 100 {1019 [9
M| 3 [ W[ lrelI0lT 19 19 14
Jiat0ol91alal7zlT7la 14
2.9 |22 1 110 [0 [jo [jo |[Q [1U [10 ;o
L 12110 [0 ][I0 ]9 [a"q-
BI3 W0 Wl 911141 [%
5> 4 11010 lofjoll0](010]]d
15 1211 110 o lyolio 0 [10]10 [je
91 2 D10 re [1o [0 T10]10 |ie
ZI13 TP liblrolio g gz %
Slalplloliwlaly 9919
50 i0Ol 1 1{0llnliol917T1 9149 |4
191 2 [0 0w 1o]l0][0]i0 |b
5131101009 171919 [7
410D pllollolg 4 14
0D 1 | 0Jfouol glyg 1717 1L
2412 [0 [0 101917131 [P
(713101917 lel8lole b
91410091717 T9ld X
1
2
3
4
1
2
3
4
Tech Initials A [ [ KD s (W 18 o [

v

Feeding Times: 02000 107%° 2 0D 30%% 4p1% 5.07% 6.0730
315 1D00 17190 bl 1T%0 1 T7%0

Comments: Analysts: 6!2, VA




AMEC Earth & Environmental
Northwest Bioassay Lab

5009 Pacific Hwy. E., Suite 2
Fife, WA 98424

Client:

Unocad

Raw Data Sheet

Fish Weights

Seven Day Chronic Bioassay

Test Date: & !201 ! 0%

Sample ID: #(p Mus-uw) Species: P. promelas
Test No: ()&)Qr Z(QM M/
0](; cont | rep | panwt. | pan+fish | fish wt. # | avg. per fish | avg. per conc.
Conc. # # (gm) (gm) (mg) fish (mg) (mg)
CoN |70 | 1 [0DHIY [.OW 10D '
2. | 2 [0045%4].04419 10
12 | 3 |00%b|.08734 10
|4 | 4 100d50].0UEDY [0
(26 [ 11 | 1 [004024{.047122 10)
22 | 2 [0.045P].05155 g
1| 3 [00441(].049%% 9
11 4 [004414].04899 1
12.5 25 | 1 |00302-|.04944 (D
L | 2 [0042T3].04926 9
¥ | 3 |00H4720],04 354 g
51 4 00d%71%.04900 O
25 1Z | 1 |0.0442%.049 7] [0
19 ] 2 [0.04ipll [.0D0%E [0
2l | 3 |0.0HIT] |.OHo* g
% | 4 podteopl.o4T97 9
50 10| 1 [0.0840%].048H] 9
1% | 2 |004(pll[.05050 [0
S | 3 [004121].04647T 9
& |+ [oouni]].048%0 q
[0 [ 4 [ 1 (00423 .05 (2% v
24 | 2 0.0449%.04¢10 %
17 ] 3 10.0440].04914 v
91 4 poUsTTLOYKTS 8
1
2
3
4
«
Tare: $yV) Date/Timein: /s /b3 520 /4600
Total: Zw| Date/Timeout: ¢/4 /03 )§30
Oven temp. (°C): |00







Ceriodaphnia Survival a

nd Reproduction Test.7 Day Survival

Start Date:  5/29/03
End Date: 6/5/03
Sample Date: 5/28/03

Test ID: 0305-15NW

Lab ID: WAAEE

Protocol: EPAF 0

2-EPA Freshwater

Sample ID:

-AMEC NW Bioassay Sample Type:

Test Species:

UNOCAL-Unocal Groundwate
GR-Groundwater
CD-Ceriodaphnia dubia

r Study

Comments:  Mw-146
Conc-% 1 2 3 4 5 6 7 8 9 10
D-Control  1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
6.25 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
12.5 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
25 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
50 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
100 1.0000 1.0000 1.0000 1.0000 1.0000 0.0000 1.0000 1.0000 1.0000 1.0000
Not Fisher's 1-Tailed
Conc-% Mean N-Mean Resp  Resp Total N Exact P Critical
D-Control  1.0000  1.0000 0 10 10 10
6.25 1.0000 1.0000 0 10 10 10 1.0000 0.0500
125 1.0000 1.0000 0 10 10 10 1.0000 0.0500
25 1.0000 1.0000 0 10 10 10 1.0000 0.0500
50 1.0000 1.0000 0 10 10 10 1.0000 0.0500
100 0.9000 0.9000 1 9 10 10 0.5000 0.0500
_lypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU
Fisher's Exact Test 100 >100 1
Dose-Response Plot
' ¢ ° ® \
0.9 3 )
0.8 3
_ 071
g 06E
g 3
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Ceriodaphnia Survival and Reproduction Test-Reproduction

Start Date:  5/29/03 TestID: 0305-15NW Sample ID:

UNOCAL-Unocal Groundwater Study

End Date: 6/5/03 LabID: WAAEE-AMEC NW Bioassay Sample Type: GR-Groundwater
Sample Date: 5/28/03 Protocol: EPAF 02-EPA Freshwater Test Species: CD-Ceriodaphnia dubia

Comments: ~ MW-146 Day b

Conc-% 1 2 / 3 4 5 6 7 8 9

10

D-Control  17.000  29.000 20.000 21.000 16.000 20.000 17.000 22.000 25.000
6.25 24.000 20.000 24.000 24.000 19.000 23.000 14.000 22.000 19.000

125 20.000 26.000 24.000 22.000 17.000 20.000 22.000 19.000 23.000

25 16.000 19.000 21.000 25.000 19.000 13.000 20.000 17.000 24.000

S0 9.000 14.000 12.000 18.000 13.000 14.000 19.000 14.000 20.000

100 3.000 1.000 2.000 2.000 1.000  0.000 0.000 2.000 0.000

16.000
21.000
20.000
29.000
16.000

2.000

Transform: Untransformed Rank 1-Tailed
Conc-% Mean N-Mean Mean Min Max CV% N Sum  Critical

Mean N-Mean

D-Control  20.300  1.0000 20.300 _ 16.000 29.000 20.777 10
6.25 21.000 1.0345 21.000 14.000 24.000 15.058 10 114.00  75.00
125 21300 1.0493 21.300 17.000 26.000 12.332 10 117.00 75.00
25 20.300 1.0000 20.300 13.000 29.000 23.111 10 104.50 75.00

20.300  0.0000
21.000 -0.0345
21.300 -0.0493
20.300  0.0000

*50 14.900 0.7340 14.900  9.000 20.000 22.693 10 69.00 75.00 14.900 0.2660
*100  1.300 0.0640 1.300 0.000  3.000 81.488 10 55.00 75.00 1.300 0.9360
Auxiliary Tests Statistic Critical Skew Kurt
Kolmogorov D Test indicates normal distribution (p > 0.01) 0.76946 1.035 0.30405 0.68251
artlett's Test indicates unequal variances {p = 5.40E-03) 16.5659 15.0863
..ypothesis 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 Iter

Slope 7.13752 1.28472 4.61947 9.65557 0 176255 7.81472 0.62 1.78659 0.1401 3
~ tercept -7.7518 2.23523 -12.133 -3.3708
_3CR 1.0 >
Point Probits % 95% Fiducial Limits 0.9 A
=201 2.674 28.8838 20.1268 34,5923 o

505 3.355 35.9861 28.0743 40.9782 0.8 4
cC10 3.718 40.4609 33.4153 44.9975 0.-,:
EC15 3.964 43.7903 37.4772 48.0635 1

320 4.158 46.6307 40.9394 50.7912 3 061
t 225 4.326 49.2139 44.0281 53.4182 9051
EC40 4.747 56.3757 51.8547 61.8607 o 04:
FC50 5.000 61.1768 56.3379 68.6253 e
I 260 5.253 66.3868 60.6841 76.7877 0.3
L275 5.674 76.0477 67.9567 93.5227 0.2_'
EC80 5.842 80.2605 70.9419 101.33 J
=85 6.036 85.4665 74.5281 111.344 0.1 4
{390 6.282 92.4992 79.2319 125.469 0.0
EC95 6.645 104.001 86.6575 149.934 1 1000
EC99 7.326 129.574 102.307 209.85
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Ceriodaphnia Survival and Reproduction Test-Reproduction

Start Date:  5/29/03 Test ID:  0305-15NW Sample ID: UNOCAL-Unocal Groundwater Study
End Date: 6/5/03 Lab ID: WAAEE-AMEC NW Bioassa) Sample Type: GR-Groundwater
Sample Date: 5/28/03 Protocol: EPAF 02-EPA Freshwater Test Species: CD-Ceriodaphnia dubia
Comments:  MW-146
Dose-Response Plot
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Ceriodaphnia Survival and Reproduction Test-7 Day Survival

Start Date: 5/29/03 Test ID:  0305-16NW Sample ID; UNOCAL-Unocal Groundwater Study
End Date: 6/5/03 Lab ID: WAAEE-AMEC NW Bioassay Sample Type: GR-Groundwater
Sample Date: 5/28/03 Protocol: EPAF 02-EPA Freshwater Test Species: CD-Ceriodaphnia dubia
Comments:  Mw-7
Conc-% 1 2 3 4 5 6 7 8 9 10

D-Control 1.0000 1 0000 1.0000 1.0000 1.0000 1.0000 0.0000 1.0000 1.0000 1.0000
6.25 1.0000 1.0000 1.0000  1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000

125 1.0000 1.0000 1 0000  1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000

25 1.0000 1.0000 1 0000 1.0000 1.0000 1.0000  1.0000 1.0000 1.0000 1.0000

50 1.0000 1.0000 1 0000  1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000

100 1.0000 1.0000 1.0000  1.0000 1.0000 1.0000  1.0000 1.0000 1.0000 1.0000

Not Fisher's 1-Tailed

Conc-% Mean N-Mean Resp Resp Total N Exact P Critical
D-Control  0.9000 1.0000 1 9 10 10

6.25 1.0000 1.1111 0 10 10 10 0.5000 0.0500

125 1.0000 1.1111 0 10 10 10 0.5000 0.0500

25 1.0000 1.1111 0 10 10 10 0.5000 0.0500

50 1.0000 1.1111 0 10 10 10 0.5000 0.0500

100 1.0000 1.1111 0 10 10 10 0.5000 0.0500

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

Fisher's Exact Test 100 >100 1

Dose-Response Plot
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Ceriodaphnia Survival and Reproduction Test-Reproduction

Start Date:  5/29/03 Test ID: 0305-16NW Sample ID: UNOCAL-Unocal Groundwater Study
End Date: 6/5/03 Lab ID: WAAEE-AMEC NW Bioassa) Sample Type: GR-Groundwater
Sample Date: 5/28/03 Protocol: EPAF 02-EPA Freshwater  Test Species: CD-Ceriodaphnia dubia
Comments:  MW-7 Reproduction evaluated after 6 days of exposure.
Conc-% 1 2 3 4 5 6 7 8 9 10
D-Control  20.000 22.000 17.000 20.000 22.000 19.000 6.000 26.000 17.000 14.000
6.25 20.000 24.000 22.000 29.000 22.000 21.000 23.000 26.000 22.000 14.000
12,5 27.000 16.000 25.000 24.000 22.000 20.000 11.000 17.000 27.000 18.000
25 22.000 19.000 20.000 20.000 23.000 22.000 16.000 16.000 4.000 24.000
50 16.000 20.000 23.000 14.000 16.000 17.000 22.000 16.000 17.000 17.000
100 18.000 13.000 9.000 12.000 15.000 16.000 12.000 12.000 7.000 18.000
Transform: Untransformed 1-Tailed
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD Mean N-Mean
D-Control  18.300 1.0000 18.300  6.000 26.000 28.713 10 18.300 0.0000
6.25 22.300 1.2186 22300 14.000 29.000 17566 10 -1.9040 2287 4.715 22300 -0.2186
125 20.700 1.1311 20.700 11.000 27.000 25.364 10 -1.164 2287 4.715 20.700 -0.1311
25 18.600 1.0164 18.600 4.000 24.000 31.164 10 -0.145 2287 4715 18.600 -0.0164
50 17.800 0.9727 17.800 14.000 23.000 16.282 10 0.242 2287 4715 17.800 0.0273
*100 13.200 0.7213 13.200 7.000 18.000 27.385 10 2473 2287 4715 13.200 0.2787
Auxiliary Tests Statistic Critical Skew Kurt
Kolmogorov D Test indicates normal distribution (p > 0.01) 0.84948 1.035 -0.9834 1.7284
Bartlett's Test indicates equal variances (p = 0.31) 5.98213 15.0863
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU MSDu MSDp MSB MSE F-Prob df
- Dunnett's Test 50 100  70.7107 2 4.71491 0.25765 95.8167 21.2574 0.00166 5,54
Maximum Likelihood-Probit
Parameter Value SE  95% Fiducial Limits Control Chi-Sq Critical P-value Mu Sigma iter
Slope 449131 8.15506 -21.462 30.4444 0 33.5059 7.81472 2.4E-07 2.13058 0.22265 3
Intercept -4.5691 16.2375 -56.244 47.1058
TSCR 1.0
Point Probits % 95% Fiducial Limits 0.9 ]
ECO1 2.674 40.9835 o
ECO05 3.355 58.1227 0.8 A
EC10 3.718 70.0222 0.7 ]
EC15 3.964 79.3984 ]
EC20 4158 87.7378 3 061
EC25 4.326 95.5871 S 0.5
EC40 4,747 118.623 o 04:
EC50 5.000 135.075 o V]
EC60 5.2563 153.81 0.3 -
EC75 5,674 190.876 02 1
EC80 5.842 207.953 !
EC85 6.036 229.795 0.1
EC90 6.282 260.565 Y. DD U S—
EC95 6.645 313.911 1 10 100 100
E_ng 7.32§ 445.187 Dose %
Significant heterogeneity detected (p = 2.41E-07)
Page 1 ToxCalc v5.0.23 Reviewed by: Z’j 3



Ceriodaphnia Survival and Reproduction Test-Reproduction

Start Date:  5/29/03 Test ID: 0305-16NW * Sample ID: UNOCAL-Unocal Groundwater Study
End Date: 6/5/03 Lab ID:  WAAEE-AMEC NW Bioassay Sample Type: GR-Groundwater

Sample Date: 5/28/03 Protocol: EPAF 02-EPA Freshwater  Test Species: CD-Ceriodaphnia dubia

Comments:  MW-7 Reproduction evaluated after 6 days of exposure.

Dose-Response Plot
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Ceriodaphnia Survival and Reproduction Test-7 Day Survival

Start Date:  5/29/03 Test ID:  0305-17NW Sample ID: UNOCAL-Unocal Groundwater Study
End Date: 6/5/03 Lab ID: WAAEE-AMEC NW Bioassa) Sample Type: GR-Groundwater
Sample Date: 5/28/03 Protocol: EPAF 02-EPA Freshwater  Test Species: CD-Ceriodaphnia dubia
Comments: MW-17
Conc-% 1 2 3 4 5 6 7 8 9 10

D-Control _1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
6.25 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1 .0000 1.0000 1.0000

125 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1 .0000 1.0000 1.0000

25 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1 .0000 1.0000 1.0000

50 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1 .0000 1.0000 1.0000

100 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1 .0000 1.0000 1.0000

Not Fisher's 1-Tailed
Conc-% Mean N-Mean Resp Resp Total N Exact P Critical
D-Control  1.0000  1.0000 0 10 10 10
6.25 1.0000 1.0000 0 10 10 10 1.0000 0.0100
12,5 1.0000 1.0000 0 10 10 10 1.0000 0.0100
25 1.0000 1.0000 0 10 10 10 1.0000 0.0100
50 1.0000 1.0000 0 10 10 10 1.0000 0.0100
100 1.0000 1.0000 0 10 10 10 1.0000 0.0100

Hypothesis Test (1-tail, 0.01) NOEC LOEC Chv TU

Fisher's Exact Test 100 >100 1

Dose-Response Plot
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Ceriodaphnia Survival and Reproduction Test-Reproduction

Start Date:  5/29/03 Test ID: 0305-17NW Sample ID: UNOCAL-Unocal Groundwater Study
End Date: 6/5/03 Lab ID: WAAEE-AMEC NW Bioassay Sample Type: GR-Groundwater
Sample Date: 5/28/03 Protocol: EPAF 02-EPA Freshwater  Test Species: CD-Ceriodaphnia dubia
Comments:  MW-17 Reproduction evaluated on neonate production through 6 days of exposure.
Conc-% 1 2 3 4 5 6 7 8 9 10

D-Control _21.000 17.000 15.000 25.000 23.000 16.000 15.000 17.000 19.000 23.000
6.25 24000 14.000 18.000 15.000 21.000 21.000 22.000 20.000 19.000 25.000

125 18.000 13.000 20.000 20.000 12.000 21.000 24.000 18.000 1.000 17.000

25 15000 15.000 21.000 19.000 8.000 13.000 17.000 11.000 17.000 19.000

50 2.000 20.000 20.000 16.000 23.000 9.000 16.000 17.000 21.000 20.000

100 13.000 16.000 20.000 12.000 16.000 17.000 15.000 18.000 6.000 12.000

Transform: Untransformed 1-Tailed
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD
D-Control 19.100 1.0000 19.100 15.000 25.000 19.1 89 10
6.25 19.000 1.0419 19.900 14.000 25.000 17.798 10 -0.370 2.287 4.943
125 16.400 0.8586 16.400 1.000 24.000 39.538 10 1249  2.287 4.943
25 15500 0.8115 15500  8.000 21.000 25.672 10 1665 2.287 4.943
50 16.400 0.8586 16.400  2.000 23.000 38.906 10 1249 2287 4.943
100 14500 0.7592 14.500  6.000 20.000 27.249 10 2128 2287 4943
Auxiliary Tests Statistic Critical Skew Kurt
Kolmogorov D Test indicates normal cistribution (p > 0.01) 0.83908 1.035 -1.1818 2.0184
Bartlett's Test indicates equal variances (p = 0.21) 7.11371 15.0863
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU MSDu MSDp MSB MSE F-Prob df
Dunnett's Test 100 >100 1 4.0429 0.25879 44.0667 23.363 0.11198 5,54

Dose-Response Plot

' A A

Lo L == T o
] of significance

Reproduction
>

w

1254 b—
25 4
50 4

100

D-Control

Page 1 ToxCalc v5.0.23 Reviewed by:



qe- Aesseolg 1SeMULION

[EJUBWILOIIAUT PUE YLET DINY U0
1 vle LS colot | L! ] | o7l ot |

7] o\ 112 Z 7¢| 6 ) Sl | \ 71 6 |

Z\ g\ C> sl 7] ANARA j 515 ]
S\ Nyl Ntz A & . AL i TzE

L] i (2N I L1 ¢ : EEE

) NERSEE: i L1 s 7\ 3 4 77| s -
Z\ T SWAR g% v al. T Ll L1 7 UIEE -
% A el - az LT [L1¥ 1| €

A\ bl v+ b = el - 4 G\ bl ¥ Lil ¢ i
2 ~1.| £ (= 21 1| Qo g L chl 1 157
oL e gl : | [uoD doy fouo) eIoL . 2huoD doy |duo)
a7 0l 717 hel ot st SUAT L1 ¥ vZlon

1Z Sl 21 015 LIl 6 + L] MLl 1Ll = |6 u.,

LA bl % &1} Gl 8 a0 YWl L[ L& = s
0\ ol L T & LIz 7T o [ & & 71T 2

b b S+ K Iz L h S P o}
¢z P Of &| S N s re Al L 21 7 AN

a2} slel k i S| ¥ Sl \\ 19 [v] v

02 2L 17T LS| € 31 Wl sl b 7 0l] € ‘
(s} a2 721 7 Hl T | 17! ol S | £ T B |
Z Z g 1] o5 YT St or 1 A (7l 1T [ S26)
[eloL r yuo) | day [puod e3oL : ¥ yuo) | day |Houo)

| [ DA A~ ™

b! 1 L € Z2] ot Le[ 22 1] o L] 17 Zlo

L\ AN L 7 | ¥ M 6 me b! ilol| 3 3 &S| 6

1 b 1 & & 1z 8 L o/ T g

L L1 S] 6 N2 | L ANEEY Qi 31 Z il L

&) sl e L |V el 9 =k NVARIERE A

% <\l J =z 2 )L A eil I O & 9| s

bl b1 o P 27| ¥ bel St Tl el ol & V¥

A ol o] | & 14 Il ¢ S\ 1L Y L1 €

ol ol el b ¥ 7)) ¢ e O +l Ll ¢ AZ K
St ™ ¥ 1z 3 v A=A SR A%E b bal 1 | NG
[ejol |2 e 8 | 1§ |quoD| day [ouo) o0l | juo) | day | duod
J) PV uoppNpoIday] Alreq ﬁ ¢ uonpnpoiday Alred

AN
ongJ Cp/5/9  Pwilpueaded doig MNLI-50¢V :_qunN 1S3

GoSl E0/b7/5

uomnd

:awi ], pue aje(] 1el1s
npoiday] pue [eAIAING dIUOIYD Ke(q-, eruydepord)

[ \mn \ 700U 3 1 arduregAuarD




Ceriodaphnia Survival and Reproduction Test-7 Day Survival

Start Date:  5/29/03 TestID: 0305-18NW Sample ID: UNOCAL-Unocal Groundwater Study
End Date: 6/5/03 Lab ID: WAAEE-AMEC NW Bioassay Sample Type: GR-Groundwater
Sample Date: 5/28/03 Protocol: EPAF 02-EPA Freshwater  Test Species: CD-Ceriodaphnia dubia
Comments:  MW-103R
Conc-% 1 2 3 4 5 6 7 8 9 10
D-Control  1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
6.25 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
12.5 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
25 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
50 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
100 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
Not Fisher's 1-Tailed
Conc-% Mean N-Mean Resp Resp Total N Exact P Critical
D-Control  1.0000 1.0000 0 10 10 10
6.25 1.0000 1.0000 0 10 10 10 1.0000 0.0500
12,5 1.0000 1.0000 0 10 10 10 1.0000 0.0500
25 1.0000 1.0000 0 10 10 10 1.0000 0.0500
50 1.0000 1.0000 0 10 10 10 1.0000 0.0500
100 1.0000 1.0000 0 10 10 10 1.0000 0.0500
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU
Fisher's Exact Test 100 >100 1
Dose-Response Plot
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Ceriodaphnia Survival and Reproduction Test-Reproduction

Start Date:  5/29/03 Test ID: 0305-18NW Sample ID: UNOCAL-Unocal Groundwater Study
End Date: 6/5/03 Lab ID: WAAEE-AMEC NW Bioassa) Sample Type: GR-Groundwater
Sample Date: 5/28/03 Protocol: EPAF 02-EPA Freshwater  Test Species: CD-Ceriodaphnia dubia
Comments: MW-103R Reproduction through Day 6
Conc-% 1 2 3 4 5 6 7 8 9 10
D-Control  19.000 20.000 19.000 18.000 21.000 26.000 17.000 17.000 23.000 16.000
6.25 24.000 22.000 24.000 19.000 15.000 22.000 16.000 23.000 21.000 21.000
125 16.000 15.000 16.000 20.000 21.000 19.000 20.000 22.000 18.000 21.000
25 16.000 18.000 14.000 16.000 9.000 12.000 20.000 16.000 9.000 25.000
50 10.000 13.000 14.000 14.000 17.000 16.000 6.000 12.000 10.000 4.000
100 13.000 6.000 5.000 6.000 12.000 13.000 26.000 22.000 12.000 19.000
Transform: Untransformed 1-Tailed Isotonic
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat  Critical MSD Mean N-Mean
D-Control  19.600 1.0000 19.600 16.000 26.000 15.624 10 20.150 1.0000
6.25 20.700 1.0561 20.700 15.000 24.000 15.115 10 -0.558 2.287 4504 20.150 1.0000
125 18.800 0.9592 18.800 15.000 22.000 12.981 10 0.406 2287 4504 18.800 0.9330
25 15500 0.7908 15.500 9.000 25.000 31.643 10 2.082 2287 4504 15500 0.7692
*50 11.600 0.5918 11.600 4.000 17.000 35.937 10 4.062 2.287 4504 12500 0.6203
*100 13.400 0.6837 13.400 5.000 26.000 52.675 10 3.148 2287 4504 12500 0.6203
Auxiliary Tests Statistic Critical Skew Kurt
Kolmogorov D Test indicates normal distribution (p > 0.01) 0.60123 1.035 0.32661 0.71017
Bartlett's Test indicates equal variances (p = 0.02) 13.308 15.0863
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU MSDu MSDp MSB MSE F-Prob df
Dunnett's Test 25 50 35.3553 4 450378 0.22978 134.2 19.3963 4.7E-05 5,54
Linear Interpolation (200 Resamples)
Point % SD 95% CL Skew
IC05 10.914 3.295 4213 18429 0.7325
IC10 15.019  3.866 9.794 24628 0.9366
IC15 18.835 4.742 12.261 30.693 0.9142
IC20 22652 5719 16.376 36.801 0.9270
IC25 28.229
1C40 >100
IC50 >100
2
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Ceriodaphnia Survival and Reproduction Test-Reproduction

Start Date: 5/29/03 Test ID: 0305-18NW Sample ID: UNOCAL-Unocal Groundwater Study
End Date: 6/5/03 Lab ID: WAAEE-AMEC NW Bioassay Sample Type: GR-Groundwater

Sample Date: 5/28/03 Protocol: EPAF 02-EPA Freshwater  Test Species: CD-Ceriodaphnia dubia

Comments: MW-103R Reproduction through Day 6

Dose-Response Plot
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Ceriodaphnia Survival and Reproduction Test-7 Day Survival

Start Date:
End Date:

5/29/03
6/5/03

Test ID: 0305-19NW

Sample ID:

LabiD: WAAEE-AMEC NW Bioassay Sample Type:

UNOCAL-Unocal Groundwater Study

GR-Groundwater

Sample Date: 5/28/03 Protocol: EPAF 02-EPA Freshwater ~ Test Species: CD-Ceriodaphnia dubia
Comments: MW-129
Conc-% 1 2 3 4 5 6 7 8 9 10
D-Control _1.0000 1.0000 1.0000 1.0000 1.0000 0.0000 1.0000 1.0000 1.0000 1.0000
6.25 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
125 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
25 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
50 1.0000 0.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
100 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
Not Fisher's 1-Tailed
Conc-% Mean N-Mean Resp Resp  Total N Exact P Critical
D-Control  0.9000 1.0000 1 9 10 10
6.25 1.0000 1.1111 0 10 10 10 0.5000 0.0500
125 1.0000 1.1111 0 10 10 10 0.5000 0.0500
25 1.0000 1.1111 0 10 10 10 0.5000 0.0500
50 0.9000 1.0000 1 9 10 10 0.7632 0.0500
100 1.0000 1.1111 0 10 10 10 0.5000 0.0500
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU
Fisher's Exact Test 100 >100 1
Dose-Response Plot
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Ceriodaphnia Survival and Reproduction Test-Reproduction

Start Date:
End Date:

5/29/03
6/5/03

Sample Date: 5/28/03

Test ID: 0305-19NW Sample ID:

Lab ID: WAAEE-AMEC NW Bioassay Sample Type:
Protocol: EPAF 02-EPA Freshwater  Test Species:

UNOCAL-Unocal Groundwater Study
GR-Groundwater
CD-Ceriodaphnia dubia

Comments: MW-129 Reproduction through Day 6
Conc-% 1 2 3 4 5 6 7 8 9 10
D-Control  10.000 21.000 18.000 19.000 19.000 21.000 19.000 18.000 22.000
6.25 17.000 24.000 20.000 26.000 22.000 17.000 19.000 24.000 22.000 25.000
12.5 25.000 21.000 15.000 15.000 10.000 21.000 24.000 24.000 20.000 14.000
25 26.000 21.000 19.000 24.000 20.000 21.000 25.000 26.000 18.000 20.000
50 14.000 17.000 10.000 31.000 19.000 12.000 18.000 16.000 13.000
100  8.000 9.000 9.000 5.000 9.000 10.000 8.000 10.000 8.000 11.000
Transform: Untransformed Rank 1-Tailed Isotonic
Conc-% Mean N-Mean Mean Min Max CV% N Sum  Critical Mean N-Mean
D-Control  18.556 1.0000 18.556 10.000 22.000 18.884 9 20.264 1.0000
6.25 21.600 1.1641 21.600 17.000 26.000 14.994 10 120.50 71.00 20.264 1.0000
125 18900 1.0186 18.900 10.000 25.000 26.915 10 105.50 71.00 20.264 1.0000
25 22.000 1.1856 22.000 18.000 26.000 13.552 10 123.50 71.00 20.264 1.0000
50 16.667 0.8982 16.667 10.000 31.000 36.742 9 66.00 59.00 16.667 0.8225
*100  8.700 0.4689 8.700 5.000 11.000 18.809 10 57.00 71.00 8.700 0.4293
Auxiliary Tests Statistic Critical Skew Kurt
Kolmogorov D Test indicates normal distribution (p > 0.01) 0.68248 1.035 0.47869 2.66043
Bartlett's Test indicates unequal variances (p = 9.09E-03) 15.3178 15.0863

Hypothesis Test (1-tail, 0.05)

NOEC LOEC Chv TU

Wilcoxon Rank Sum Test

50 100  70.7107 2

Linear Interpolation (200 Resamples)

Point % SD 95% CL Skew
IC05 32.042 10.834 9.944 54.187 -0.0406
1C10 39.083  9.183 27.872 58.478 0.3164
IC15 46.125  8.662 34.182 62.716 0.2361
IC20 52.850  8.584 39.390 66.955 -0.0090
C25 59.218  8.652 43.182 71.353 -0.2505
IC40 78.295 6.592 62.772 85929 -1.1954
IC50 91.013 4.152 82.094 96.759 -1.0801
D
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Ceriodaphnia Survival and Reproduction Test-Reproduction

Start Date: ~ 5/29/03 TestID: 0305-19NW Sample ID: UNOCAL-Unocal Groundwater Study
End Date: 6/5/03 Lab ID:  WAAEE-AMEC NW Bioassa) Sample Type: GR-Groundwater

Sample Date: 5/28/03 Protocol: EPAF 02-EPA Freshwater  Test Species: CD-Ceriodaphnia dubia

Comments: MW-129 Reproduction through Day 6

Dose-Response Plot
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Ceriodaphnia Survival and Reproduction Test-7 Day Survival

Start Date:  5/29/03 Test ID:  0305-20NW Sample ID: UNOCAL-Unocal Groundwater Study
End Date: 6/5/03 Lab ID: WAAEE-AMEC NW Bioassay Sample Type: GR-Groundwater
Sample Date: 5/28/03 Protocol: EPAF 02-EPA Freshwater  Test Species: CD-Ceriodaphnia dubia
Comments:  MW-W
Conc-% 1 2 3 4 5 6 7 8 9 10

D-Control _ 0.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1 .0000 1.0000 1.0000
6.25 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000

12.5 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000

25  1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000

50 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000

100 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000

Not Fisher's 1-Tailed

Conc-% Mean N-Mean Resp Resp Total N Exact P Critical
D-Control  0.9000 1.0000 1 9 10 10

6.25 1.0000 1.1111 0 10 10 10 0.5000 0.0500

125 1.0000 1.1111 0 10 10 10 0.5000 0.0500

25 1.0000 1.1111 0 10 10 10 0.5000 0.0500

50 1.0000 1.1111 0 10 10 10 0.5000 0.0500

100 1.0000 1.1111 0 10 10 10 0.5000 0.0500

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

Fisher's Exact Test 100 >100 1

Dose-Response Plot
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Ceriodaphnia Survival and Reproduction Test-Reproduction

Start Date: ~ 5/29/03 TestID: 0305-20NW Sample ID: UNOCAL-Unocal Groundwater Study
End Date: 6/5/03 Lab ID: WAAEE-AMEC NW Bioassa) Sample Type: GR-Groundwater
Sample Date: 5/28/03 Protocol: EPAF 02-EPA Freshwater  Test Species: CD-Ceriodaphnia dubia
Comments: MW-W Reproduction through Day 7
Conc-% 1 2 3 4 5 6 7 8 9 10
D-Control ~ 6.000 29.000 29.000 25.000 37.000 21.000 22.000 28.000 25.000 28.000
6.25 48.000 40.000 45.000 37.000 38.000 38.000 42.000 36.000 39.000 33.000
12.5 40.000 42.000 38.000 34.000 30.000 37.000 37.000 34.000 41.000 40.000
25 36.000 31.000 33.000 31.000 36.000 29.000 27.000 18.000 38.000 34.000
50 28.000 27.000 27.000 28.000 29.000 31.000 32.000 29.000 21.000 35.000
100 17.000 23.000 12.000 20.000 18.000 14.000 15.000 19.000 21.000 18.000
Transform: Untransformed 1-Tailed Isotonic
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat  Critical MSD Mean N-Mean
D-Control  25.000 1.0000 25.000 6.000 37.000 32.111 10 33.967 1.0000
6.25 39.600 1.5840 39.600 33.000 48.000 11.116 10 -6.405 2287 5.212 33.967 1.0000
125 37.300 1.4920 37.300 30.000 42.000 10.035 10 -5.396  2.287 5.212 33,967 1.0000
25 31300 1.2520 31.300 18.000 38.000 18.449 10 -2.764 2287 5.212 31.300 0.9215
50 28.700 1.1480 28.700 21.000 35.000 12.834 10 -1.623 2287 5212 28.700 0.8449
*100 17.700 0.7080 17.700 12.000 23.000 18.842 10 3.203 2287 5212 17.700 0.5211
Auxiliary Tests Statistic Critical Skew Kurt
Kolmogorov D Test indicates normal distribution (p > 0.01) 0.85982 1.035 -1.0647 3.68266
Bartlett's Test indicates equal variances (p = 0.06) 10.7859 15.0863
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU MSDu MSDp MSB MSE  F-Prob df
Dunnett's Test 50 100  70.7107 2 5.21217 0.20849 650.187 25.9778 5.9E-13 5,54
Linear Interpolation (200 Resamples)
Point % SD 95% CL Skew
1C05 20.461 6.645 15.893 36.441 1.0861
IC10 32.019 9.726 19.286 52.332 0.3770
IC15 48.349 10.559 22.678 59.668 -0.7462 .
1C20 56.939  7.146 39.884 65.971 -1.2240 .
IC25 64.659 5583 52.087 72.952 -0.5052 :
1C40 87.818 )
1C50 >100 :
o ¥
g .
8 0.
8 o.
m .
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Dose %
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Ceriodaphnia Survival and Reproduction Test-Reproduction

Start Date:  5/29/03 Test ID:  0305-20NW Sample ID: UNOCAL-Unocal Groundwater Study
End Date: 6/5/03 Lab ID:  WAAEE-AMEC NW Bioassay Sample Type: GR-Groundwater

Sample Date: 5/28/03 Protocol: EPAF 02-EPA Freshwater ~ Test Species: CD-Ceriodaphnia dubia

Comments: MW-W Reproduction through Day 7

Dose-Response Plot
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Control Chart - Topsmelt 7-day Survival

CV% = 33.8
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Test Dates
Dates Values Mean -1 SD -2 SD +1 SD +2 SD
02/14/01 250.5039 299.5336 198.3053 97.0771 400.7618 501.9900
03/27/01 185.2787 299.5336 198.3053 97.0771 400.7618 501.9900
03/27/01 185.2787 299.5336 198.3053 97.0771 400.7618 501.9900
06/05/01 328.5079 299.5336 198.3053 97.0771 400.7618 501.9900
07/31/01 236.9808 299.5336 198.3053 97.0771 400.7618 501.9900
10/03/01 356.3646 299.5336 198.3053 97.0771 400.7618 501.9900
11/07/01 228.0437 299.5336 198.3053 97.0771 400.7618 501.9900
01/14/02 483.5422 299.5336 198.3053 97.0771 400.7618 501.9900
02/05/02 354.8769 299.5336 198.3053 97.0771 400.7618 501.9900
03/12/02 319.1384 299.5336 198.3053 97.0771 400.7618 501.9900
04/03/02 241.1836 299.5336 198.3053 97.0771 400.7618 501.9900
06/11/02 199.6365 299.5336 198.3053 97.0771 400.7618 501.9900
08/22/02 135.4495 299.5336 198.3053 97.0771 400.7618 501.9900
12/16/02 270.0595 299.5336 198.3053 97.0771 400.7618 501.9900
01/06/03 381.6445 299.5336 198.3053 97.0771 400.7618 501.9900
02/10/03 384.8918 299.5336 198.3053 97.0771 400.7618 501.9900
03/11/03 418.9836 299.5336 198.3053 97.0771 400.7618 501.9900
04/08/03 248.3585 299.5336 198.3053 97.0771 400.7618 501.9900
05/29/03 482.4142 299.5336 198.3053 97.0771 400.7618 501.9900




Control Chart - Topsmelt 7-day Growth
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Test Dates
Dates Values Mean -1 SD -2 SD +1 SD +2 SD

03/27/01 180.4179 329.4792 223.0672 116.6552 435.8913 542.3033
03/27/01 180.4179 329.4792 223.0672 116.6552 435.8913 542.3033
06/05/01 440.5936 329.4792 223.0672 116.6552 435.8913 542.3033
06/05/01 376.9499 329.4792 223.0672 116.6552 435.8913 542.3033
07/31/01 247.5874 329.4792 223.0672 116.6552 435.8913 542.3033
10/03/01 402.1123 329.4792 223.0672 116.6552 435.8913 542.3033
11/07/01 231.9856 329.4792 223.0672 116.6552 435.8913 542.3033
01/14/02 497.7609 329.4792 223.0672 116.6552 435.8913 542.3033
02/05/02 416.7067 329.4792 223.0672 116.6552 435.8913 542.3033
03/12/02 387.7426 329.4792 223.0672 116.6552 435.8913 542.3033
04/03/02 239.8788 329.4792 223.0672 116.6552 435.8913 542.3033
06/11/02 232.5774 329.4792 223.0672 116.6552 435.8913 542.3033
08/22/02 202.1067 329.4792 223.0672 116.6552 435.8913 542.3033
09/24/02 284.1359 329.4792 223.0672 116.6552 435.8913 542.3033
12/16/02 263.7032 329.4792 223.0672 116.6552 435.8913 542.3033
01/06/03 394.2657 329.4792 223.0672 116.6552 435.8913 542.3033
02/10/03 447.0627 329.4792 223.0672 116.6552 435.8913 542.3033
03/11/03 453.1027 329.4792 223.0672 116.6552 435.8913 542.3033
04/08/03 253.6458 329.4792 223.0672 116.6552 435.8913 542.3033
05/29/03 456.8309 329.4792 223.0672 116.6552 435.8913 542.3033




Larval Fish Growth and Survival Test-7 Day Survival

Start Date:  5/29/03 TestID: RT052903AA Sample ID: REF-REFERENCE TOXICANT
End Date: 6/5/03 Lab ID: WAAEE-AMEC NW Bioassa) Sample Type: CUCL-Copper chloride
Sample Date: 5/29/03 Protocol: EPAW 95-EPA West Coast Test Species: AA-Atherinops affinis
Comments:
Conc-ug/L 1 2 3 4 5
D-Control 0.8333 1.0000 1.0000 1.0000 1.0000
37.5 1.0000 1.0000 1.0000 1.0000 1.0000
75 1.0000 1.0000 1.0000 1.0000 1.0000
150 1.0000 0.8333 1.0000 0.8333 1.0000
300 1.0000 1.0000 1.0000 0.8333 1.0000
600 0.1667 0.1667 0.1667 0.0000 0.1667
Transform: Arcsin Square Root Rank 1-Tailed Number Total
Conc-ug/L Mean N-Mean Mean Min Max CV% N Sum  Critical Resp Number
D-Control  0.9667 1.0000 1.3222 1.1503 1.3652 7.271 5 1 30
37.5 1.0000 1.0345 1.3652 1.3652 1.3652  0.000 5 30.00 16.00 0 30
75 1.0000 1.0345 1.3652 1.3652 1.3652  0.000 5 30.00 16.00 0 30
150 0.9333 0.9655 1.2792 1.1503 1.3652  9.204 5 25.00 16.00 2 30
300 0.9667 1.0000 1.3222 1.1503 1.3652  7.271 5 27.50 16.00 1 30
*600 0.1333 0.1379 0.3775 0.2056 0.4205 25.464 5 15.00 16.00 26 30
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.01) 0.75189 0.9 -1.4191 1.02293
Equality of variance cannot be confirmed
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChVv TU
Steel's Many-One Rank Test 300 600 424.264
Maximum Likelihood-Probit
Parameter Value SE  95% Fiducial Limits Control Chi-Sq Critical P-value Sigma Iter
Slope 11.5593 5.30491 1.1617 21.957 0.03333 3.67522 7.81472 0.3  2.68342 0.08651 7
Intercept -26.019 14.6786 -54.789 2.75153
TSCR 0.025 0.01425 -0.0029 0.05293 1.0
Point Probits ug/L 95% Fiducial Limits 091
ECO1 2.674 303.506 0.81608 419.267 o
ECO05 3.355 347.635 3.1419 45155 0.8 4
EC10 3.718 373.726 6.44188 470.073 07 1
EC15 3.964 392.426 10.4523 483.202
EC20 4.158 407.954 15.3505 494.069
EC25 4.326 421.764 21.3389 503.754
EC40 4.747 458.673 48.8295 530.167
EC50 5.000 482.414 80.1249 548.212
EC60 5.253 507.385 130.899 569.38
EC75 5.674 551.786 286.941 625.532
EC80 5.842 570.465 377.29 674.289
EC85 6.036 593.038 476.51 801.712
EC90 6.282 622.712 547.787 1163.17 )
EC95 6.645 669.448 597.904 2274.58 0.1 1 10 100 1000 10000
EC99 7.326 766.784 658.584 8562.44
Dose ug/L
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Larval Fish Growth and Survival Test-7 Day Survival

Start Date:  5/29/03 TestID: RT052903AA Sample ID: REF-REFERENCE TOXICANT
End Date: 6/5/03 Lab ID: WAAEE-AMEC NW Bioassa) Sample Type: CUCL-Copper chloride
Sample Date: 5/29/03 Protocol: EPAW 95-EPA West Coast Test Species: AA-Atherinops affinis
Comments:

Dose-Response Plot
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Larval Fish Growth and Survival Test-Growth-Weight

Start Date:  5/29/03 Test ID: RT052903AA Sample iD: REF-REFERENCE TOXICANT
End Date: 6/5/03 Lab ID: WAAEE-AMEC NW Bioassay Sample Type: CUCL-Copper chioride
Sample Date: 5/29/03 Protocol: EPAW 95-EPA West Coast Test Species: AA-Atherinops affinis
Comments:
Conc-ug/L 1 2 3 4 5
D-Control  1.2733  1.8850 1.7033 1.0283 2.9533
375 20117 1.8433 1.8133 2.2383 1.7033
75 21867 1.6217 1.8867 2.2117 1.7500
150 21433 14033 2.0467 1.7533 1.6183
300 21017 2.3150 1.7083 1.6400 2.0433
600 0.1433 0.0817 0.0767 0.0000 0.1550
Transform: Untransformed 1-Tailed Isotonic
Conc-ug/lL  Mean N-Mean Mean Min Max CV% N t-Stat  Critical MSD Mean N-Mean
D-Control  1.8087 1.0000 1.8087 1.2733 2.2533 19.849 5 1.8873 1.0000
375 1.8220 1.0627 1.9220 1.7033 2.2383 10.849 5 -0.679 2.360 0.3936 1.8873 1.0000
75 19313 1.0678 1.9313 1.6217 22117 13.565 5 -0.735 2.360 0.3936 1.8873 1.0000
150 1.7930 0.9913 1.7930 1.4033 2.1433 16.985 5 0.094 2360 0.3936 1.8773 0.9947
300 1.9617 1.0846 1.9617 1.6400 2.3150 14.391 5 -0.917 2360 0.3936 1.8773 0.9947
*600 0.0913 0.0505 0.0913 0.0000 0.1550 67.953 5 10.296 2.360 0.3936 0.0913 0.0484
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.98352 0.9 -0.1316 -0.4057
Bartlett's Test indicates equal variances (p = 0.13) 8.51434 15.0863
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU MSDu MSDp MSB MSE  F-Prob df
Dunnett's Test 300 600 424.264 0.39363 0.21764 2.69972 0.06955 9.7E-11 5,24
Linear Interpolation (200 Resamples)
Point ug/L SD 95% CL(Exp) Skew
IC05 31417  98.76 0.00 316.97 -1.2271
IC10 330.02 54.31 2546 333.10 -3.5450
IC15 345.87 28.32 286.99 349.23 -7.8369
1C20 361.72  23.03 30599 365.36 -9.7262
IC25 377.58 10.96 32569 381.49 -1.5932
1C40 42513 8.83 384.22 429.88 -1.4963
IC50 456.83 7.48 42128 462.14 -1.3655
@
g
g
2
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800
Dose ug/L
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Larval Fish Growth and Survival Test-Growth-Weight

Start Date:  5/29/03 Test ID: RT052903AA Sampie ID: REF-REFERENCE TOXICANT
End Date: 6/5/03 Lab ID: WAAEE-AMEC NW Bioassay Sample Type: CUCL-Copper chloride
Sample Date: 5/29/03 Protocol: EPAW 95-EPA West Coast Test Species: AA-Atherinops affinis
Comments:

Dose-Response Plot
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Control Chart - Mysid 7-day Survival - 29 May 2003

CV% =24.9

600

] +2 SD
500 1

L A AT
] 400
g ] ?\ Mean
o\ / \/ N[\
i V y y 5>—2 -18D

200 | 25D

100 , T r r r T r

({/\\Q\ ,{b\d\gb\g\ &Q\Q‘ﬁg\ Q\Q\ \\\Q\ \b\&@& (@@6\\&\\\6‘»%&% ‘ﬁ&g\\&g‘b\& \\\g‘b ,\q,\ébgg\& o,\(){b

Q‘b\ Q& 6"\ Q‘b\ '\Q\ \Q\ @ 0"\ 6‘> Q'b\ 0"3\ QQ)\ 6\\ 6"\ S Q'\\ Q® 6"-’\ Q& Qb\m
Test Dates
Dates Values Mean -1 8D -2 SD +1 SD +2 SD

03/27/01 317.0925 373.6200 280.4460 187.2720 466.7941 559.9681
04/18/01 366.7758 373.6200 280.4460 187.2720 466.7941 558.9681
06/05/01 208.3945 373.6200 280.4460 187.2720 466.7941 559.9681
08/14/01 406.0594 373.6200 280.4460 187.2720 466.7941 559.9681
10/02/01 330.4267 373.6200 280.4460 187.2720 466.7941 559.9681
10/30/01 366.5167 373.6200 280.4460 187.2720 466.7941 559.9681
12/11/01 482.4718 373.6200 280.4460 187.2720 466.7941 559.9681
01/15/02 503.2507 373.6200 280.4460 187.2720 466.7941 559.9681
02/12/02 398.3546 373.6200 280.4460 187.2720 466.7941 559.9681
03/26/02 458.3692 373.6200 280.4460 187.2720 466.7941 559.9681
05/07/02 241.9284 373.6200 280.4460 187.2720 466.7941 559.9681
06/11/02 407.3106 373.6200 280.4460 187.2720 466.7941 559.9681
07/24/02 466.7756 373.6200 280.4460 187.2720 466.7941 559.9681
08/22/02 223.8779 373.6200 280.4460 187.2720 466.7941 559.9681
10/01/02 432.7500 373.6200 280.4460 187.2720 466.7941 559.9681
01/06/03 387.6680 373.6200 280.4460 187.2720 466.7941 559.9681
02/11/03 455.3662 373.6200 280.4460 187.2720 466.7941 559.9681
03/18/03 266.4734 373.6200 280.4460 187.2720 466.7941 559.9681
04/09/03 267.7790 373.6200 280.4460 187.2720 466.7941 559.9681
05/29/03 484.7598 373.6200 280.4460 187.2720 466.7941 559.9681




Control Chart - Mysid 7-day Growth - 29 May 2003
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Test Dates
Dates Values Mean -1 SD -2 SD +1 SD +2 SD
03/27/01 285.7251 341.6162 262.6861 183.7559 420.5464 499.4765
04/18/01 384.4340 341.6162 262.6861 183.7559 420.5464 499.4765
06/05/01 217.8049 341.6162 262.6861 183.7559 420.5464 499.4765
08/14/01 359.1623 341.6162 262.6861 183.7559 420.5464 499.4765
10/02/01 328.3414 341.6162 262.6861 183.7559 420.5464 499.4765
10/30/01 271.1047 341.6162 262.6861 183.7559 420.5464 499.4765
12/11/01 360.8934 341.6162 262.6861 183.7559 420.5464 499.4765
01/15/02 430.2927 341.6162 262.6861 183.7559 420.5464 499.4765
02/12/02 324.3569 341.6162 262.6861 183.7559 420.5464 499.4765
03/26/02 398.0565 341.6162 262.6861 183.7559 420.5464 499.4765
05/07/02 211.5815 341.6162 262.6861 183.7559 420.5464 499.4765
06/11/02 384.8619 341.6162 262.6861 183.7559 420.5464 499.4765
07/24/02 408.9427 341.6162 262.6861 183.7559 420.5464 499.4765
08/22/02 249.0047 341.6162 262.6861 183.7559 420.5464 499.4765
10/01/02 427.1217 341.6162 262.6861 183.7559 420.5464 499.4765
01/06/03 387.8457 341.6162 262.6861 183.7559 420.5464 499.4765
02/11/03 400.6579 341.6162 262.6861 183.7559 420.5464 499.4765
03/18/03 257.3116 341.6162 262.6861 183.7559 420.5464 499.4765
04/09/03 256.0484 341.6162 262.6861 183.7559 420.5464 499.4765
05/29/03 488.7765 341.6162 262.6861 183.7559 420.5464 499.4765




Mysid Survival, Growth and Fecundity Test-7 Day Survival

Start Date:  5/29/03 Test ID: RT052903MY Sample ID: REF-REFERENCE TOXICANT
End Date: 6/5/03 Lab ID: WAAEE-AMEC NW Bioassa) Sample Type: CUCL-Copper chioride
Sample Date: 5/28/03 Protocol: EPAM 94-EPA Chronic Marin Test Species: MY-Mysidopsis bahia
Comments:

Conc-ug/L 1 2 3 4 5 6 7 8

D-Control  1.0000 0.6000 0.8000 0.8000 0.8000 0.8000 0.8000 1.0000
37.5 4.0000 1.0000 1.0000 1.0000 0.8000 1.0000 1.0000 0.6000

75 1.0000 1.0000 0.6000 1.0000 1.0000 1.0000 0.8000 0.6000

150 1.0000 0.8000 1.0000 1.0000 1.0000 0.8000 1.0000 0.6000

300 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 0.8000

600 0.4000 0.2000 0.4000 0.0000 0.2000 0.2000 0.4000 0.2000

Transform: Arcsin Square Root Rank 1-Tailed Number Total
Conc-ug/L  Mean N-Mean Mean Min Max CV% N Sum  Critical Resp Number
D-Control  0.8250 1.0000 1.1390 0.8861 1.3453 13.028 8 7 40
375 009250 1.1212 1.2581 0.8861 1.3453 13.661 8 82.00 46.00 3 40
75 0.8750 1.0606 1.2007 0.8861 1.3453 17.562 8 75.50  46.00 5 40
150 0.9000 1.0909 1.2283 0.8861 1.3453 14.264 8 78.50 46.00 4 40
300 0.9750 1.1818 1.3155 1.1071 1.3453  6.400 8 88.50  46.00 1 40
*600 0.2500 0.3030 0.5168 0.2255 0.6847 31.093 8 36.00 46.00 30 40
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.01) 0.89299 0.929 -0.929 0.05744
Bartlett's Test indicates equal variances (p = 0.39) 5.17544 15.0863
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU
Steel's Many-One Rank Test 300 600 424.264
Trimmed Spearman-Karber
Trim Level EC50 95% CL
0.0%
5.0%
10.0% 1.0
20.0% 0.9 1
Auto-27.8% 484.76 44122 532.60 08 ]
0.7
0.6 1
o 05
€ 04]
) ]
% 0.3:
¢ 021
01 ]
0.0
-0.1
-0.2
1 10 100 1000
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Mysid Survival, Growth and Fecundity Test-7 Day Survival

Start Date:  5/29/03 Test ID: RT052903MY Sample ID: REF-REFERENCE TOXICANT
End Date: 6/5/03 Lab ID: WAAEE-AMEC NW Bioassay Sample Type: CUCL-Copper chloride
Sample Date: 5/28/03 Protocol: EPAM 94-EPA Chronic Marin Test Species: MY-Mysidopsis bahia
Comments:

Dose-Response Plot
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Mysid Survival, Growth and Fecundity Test-Growth-Weight

Start Date:  5/29/03 Test ID: RT052903MY Sample 1D: REF-REFERENCE TOXICANT
End Date: 6/5/03 Lab ID: WAAEE-AMEC NW BioassaySample Type: CUCL-Copper chloride
Sample Date: 5/28/03 Protocol: EPAM 94-EPA Chronic Marin Test Species: MY-Mysidopsis bahia
Comments:
Conc-ug/L 1 2 3 4 5 6 7 8
D-Control _ 0.3380 0.2240 0.3680 0.2460 0.3580 0.3140 0.3120 0.2580
375 03760 0.2920 0.4140 0.3420 0.3660 0.3960 0.3940 0.2300
75 0.3360 0.4200 0.1860 0.4220 0.3480 0.3700 0.3500 0.2140
150 0.3720 0.2700 0.3320 0.2960 0.3620 0.3540 0.3860 0.2380
300 0.3460 0.3000 0.3620 0.3180 0.3020 0.3620 0.3060 0.2980
600 0.0760 0.0700 0.0980 0.0000 0.0660 0.0560 0.1180 0.2900
Transform: Untransformed 1-Tailed
Conc-ug/L Mean N-Mean Mean Min Max CV% N t-Stat  Critical MSD Mean N-Mean
D-Control _ 0.3023 1.0000 0.3023 0.2240 0.3680 17.767 8 0.3023 0.0000
375 03513 1.1621 0.3513 0.2300 0.4140 17.647 8 -1.513 2.306 0.0747 0.3513 -0.1621
75 0.3308 1.0943 0.3308 0.1860 0.4220 26.336 8 -0.880 2.306 0.0747 0.3308 -0.0943
150 0.3263 1.0794 0.3263 0.2380 0.3860 16.224 8 -0.741 2.306 0.0747 0.3263 -0.0794
300 03243 1.0728 0.3243 0.2980 0.3620 8.619 8 -0.679 2.306 0.0747 0.3243 -0.0728
*600 0.0967 0.3201 0.0967 0.0000 0.2900 88.147 8 6.346  2.306 0.0747 0.0967 0.6799
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.97277 0.929 0.08425 1.40311
Bartlett's Test indicates equal variances (p = 0.10) 9.31212 15.0863
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU MSDu MSDp MSB MSE F-Prob df
Dunnett's Test 300 600 424.264 0.07467 0.24704 0.07261 0.00419 2.8E-09 5,42
Trimmed Spearman-Karber
Trim Level ECS50 95% CL
0.0%
5.0%
10.0% 1.0
20.0% 0.9
Auto-29.5% 488.78 389.09 614.00 0.8 -
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Mysid Survival, Growth and Fecundity Test-Growth-Weight

Start Date: ~ 5/29/03 Test ID: RT052903MY * Sample ID: REF-REFERENCE TOXICANT
End Date: 6/5/03 Lab ID: WAAEE-AMEC NW Bioassay Sample Type: CUCL-Copper chloride
Sample Date: 5/28/03 Protocol: EPAM 94-EPA Chronic Marin Test Species: MY-Mysidopsis bahia
Comments:

Dose-Response Plot
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Reference Toxicant Control Chart- Fathead Minnow 7 Day Survival

5/29/03
CV% = 15.2
7 3
65
- 6] A )T +28D
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Test Dates
Dates Values Mean -1 8D -2SD +1SD +2 SD
09/25/01 3.5877 4.7591 4.0341 3.3091 5.4841 6.2091
10/30/01 4.8178 47591 4.0341 3.3091 5.4841 6.2091
12/04/01 5.0108 4.7591 4.0341 3.3091 5.4841 6.2091
02/05/02 3.6907 47591 4.0341 3.3091 5.4841 6.2091
03/05/02 59134 4.7591 4.0341 3.3091 5.4841 6.2091
04/16/02 4.1310 47591 4.0341 3.3091 5.4841 6.2091
05/14/02 4.6588 4.7591 4.0341 3.3091 5.4841 6.2091
06/18/02 4.0381 4.7591 4.0341 3.3091 5.4841 6.2091
07/16/02 4.9180 4.7591 4.0341 3.3091 5.4841 6.2091
08/27/02 5.7098 4.7591 4.0341 3.3091 5.4841 6.2091
09/17/02 5.2951 4.7591 4.0341 3.3091 5.4841 6.2091
10/08/02 4.6260 4,7591 4.0341 3.3091 5.4841 6.2091
11/05/02 5.6570 4.7591 4.0341 3.3001 5.4841 6.2091
12/17/02 5.3359 4,7591 4.0341 3.3001 5.4841 6.2001
01/28/03 47398 4.7591 4.0341 3.3091 5.4841 6.2091
02/04/03 4,3808 4.7591 4.0341 3.3091 5.4841 6.2091
03/25/03 4.1887 4.7591 4.0341 3.3091 5.4841 6.2091
04/15/03 3.6659 4.7591 4.0341 3.3091 5.4841 6.2091
05/06/03 5.0405 4.7591 4.0341 3.3091 5.4841 6.2091
05/29/03 57755 4,7591 4.0341 3.3091 5.4841 6.2091




Reference Toxicant Control Chart- Fathead Minnow Growth-Weight

5/29/03
CV% =222
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Test Dates
Dates Values Mean -1SD -2 SD +1SD +2 SD
09/25/01 3.2659 4.1117 3.1992 2.2867 5.0242 5.9366
10/30/01 4.7405 41117 3.1992 2.2867 5.0242 5.9366
12/04/01 3.3054 41117 3.1992 2.2867 5.0242 5.9366
02/05/02 2.7202 41117 3.1892 2.2867 5.0242 5.9366
Q3/05/02 4.0948 4.1117 3.1992 2.2867 5.0242 5.9366
04/16/02 2.8280 4.1117 3.1992 2.2867 5.0242 5.9366
05/14/02 5.0011 41117 3.1992 2.2867 5.0242 5.9366
06/18/02 3.6221 4.1117 3.1992 2.2867 5.0242 5.9366
07/16/02 5.3974 4.1117 3.1992 2.2867 5.0242 5.9366
08/27/02 4,8972 41117 3.1992 2.2867 5.0242 5.9366
09/17/02 4.6612 41117 3.1892 2.2867 5.0242 5.9366
10/08/02 4.0708 4.1117 3.1992 2.2867 5.0242 5.9366
11/05/02 5.7310 41117 3.1992 2.2867 5.0242 5.9366
12/17/02 4.5031 41117 3.1992 2.2867 5.0242 5.9366
01/28/03 3.9327 4.1117 3.1992 2.2867 5.0242 5.9366
02/04/03 3.7418 41117 3.1992 2.2867 5.0242 5.9366
03/25/03 3.6901 4.1117 3.1992 2.2867 5.0242 5.9366
04/15/03 2.4442 41117 3.1992 2.2867 5.0242 5.9366
05/06/03 4.6530 41117 3.1992 2.2867 5.0242 5.9366
05/29/03 4.9331 41117 3.1992 2.2867 5.0242 5.9366




Larval Fish Growth and Survival Test-7 Day Survival

Start Date:  5/20/03 Test ID: RT052903PP Sample ID: REF-REFERENCE TOXICANT
End Date: 6/5/03 Lab ID: WAAEE-AMEC NW Bioassa Sample Type: NACL-Sodium chioride
Sample Date: 5/29/03 Protocol: EPAF 02-EPA Freshwater Test Species: PP-Pimephales promelas
Comments:
Conc-gmi/L 1 2 3 4
D-Control  0.9000° 1.0000 1.0000 0.9000
0.5 1.0000 1.0000 0.9000 1.0000
1 09000 0.9000 1.0000 1.0000
2 0.9000 1.0000 0.8000 1.0000
4 0.9000 0.9000 0.9000 0.8000
8 01000 0.1000 0.1000 0.1000
Transform: Arcsin Square Root Rank 1-Tailed Number Total
Conc-gm/L  Mean N-Mean Mean Min Max CV% N Sum _ Critical Resp Number
D-Control  0.9500 1.0000 1.3305 13490 14120  7.072 4 2 40
05 09750 1.0263 1.3713 1.2490 14120 5942 4 20.00 10.00 1 40
1 09500 1.0000 1.3305 1.2480 1.4120 7.072 4 18.00  10.00 2 40
2 09250 09737 12951 1.1071 1.4120 11.347 4 17.00  10.00 3 40
4 08750 09211 1.2136 1.1071 1.2490 5.846 4 13.00 10.00 5 40
*8 01000 0.1053 0.3218 0.3218 0.3218 0.000 4 10.00  10.00 36 40
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.93694 0.884 -0.5448 -0.4428
Equality of variance cannot be confirmed
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU
Steel's Many-One Rank Test 4 8 5.65685
Maximum Likelihood-Probit
Parameter Value SE _ 95% Fiducial Limits Control Chi-Sq Critical P-value Mu Sigma iter
Slope 8.848 1.57739 575631 11.9397 0.05 105182 7.81472 0.79 0.76159 0.11302 5
Intercept -1.7386 1.27857 -4.2446 0.76743
TSCR 0.04998 0.01723 0.01621 0.08376 1.0
Point Probits gm/L_95% Fiducial Limits 09 1
ECO1 2674 3.15259 210554 3.88129 o
ECO5 3.355 3.76435 2.74443 4.46023 0.8 -
EC10 3.718 4.13762 3.15462 4.81287 07 .
EC15 3.964 4.41015 3.46119 5.07269 .
EC20 4158 46395 37223 529434 § 061
EC25 4.326 4.84574 3.95844 5.49708 §o,5.'
EC40 4.747 540702 4.5986 6.07385 o 1
EC50 5.000 5.77552 5.00819 6.48097 x 041
ECB0 5.263 6.16914 5.42801 6.94882 0.3 -
EC75 5674 6.8837 6.13055 7.80745 0 2_‘
EC80 5.842 7.18971 6.40799 8.34251 o
EC85 6.036 7.56361 6.73068 8.91496 0.1 4
EC90 6.282 8.0618 7.13776 9.72139 Orrd
EC95 6.645 88612 7.75058 11.1045 0‘00.1 o T T
EC99 7.326 10.5807 8.96442 14.3807 Dose gm/L
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Larval Fish Growth and Survival Test-7 Day Survival

Start Date:  5/29/03 Test ID: RT052003PP Sample ID: REF-REFERENCE TOXICANT
End Date: 6/5/03 Lab ID: WAAEE-AMEC NW Bioassa' Sample Type: NACL-Sodium chioride
Sample Date: 5/29/03 Protocol: EPAF 02-EPA Freshwater Test Species: PP-Pimephales promelas
Comments:

Dose-Response Plot
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Larval Fish Growth and Survival Test-Growth-Wtﬂg_ht

Start Date:  5/29/03 Test ID: RT052903PP Sample ID: REF-REFERENCE TOXICANT
End Date: 6/5/03 Lab ID: WAAEE-AMEC NW Bioassa Sample Type: NACL-Sodium chioride
Sample Date: 5/29/03 Protocol: EPAF 02-EPA Freshwater Test Species: PP-Pimephales promelas
Comments:

Conc-gm/L 1 2 3 4

D-Control  0.5600 0.5020 0.5510 0.5320

0.5 05760 0.5700 0.5140 0.4930
0.5610 0.5460 0.4970 0.6110
0.4240 0.5110 0.4300 0.5070
0.3600 0.3840 0.2770 0.3890
0.0090 0.0050 0.0000 0.0050

@ BN -

Transform: Untransformed 1-Tailed Isotonic
Concgm/L Mean N-Mean ~ Mean Min Max CV% N t-Stat Critical MSD  Mean N-Mean
D-Control  0.5363 1.0000 0.5363 0.5020 0.5600 4.782 4 0.5428 1.0000
0.5 05383 10037 0.5383 0.4930 0.5760 7.637 4 -0.071 2410 0.0678 0.5428 1.0000
1 05538 1.0326 0.5538 0.4970 0.6110 8.477 4 -0.622 2410 0.0678 05428 1.0000
*2 04680 0.8727 04680 0.4240 0.51 10 10.136 4 2425 2410 0.0678 04680 0.8623
*4 03525 06573 0.3525 0.2770 0.3880 14.724 4 6528 2410 00678 0.3525 0.6495
*8 0.0047 0.0089 0.0047 0.0000 0.0090 77.591 4 18.882 2410 0.0678 0.0047 0.0088
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.96041 0.884 -0.425 -0.5983
Bartlett's Test indicates equal variances (p =0.04) 11.5895 156.0863
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU MSDu MSDp MSB MSE F-Prob df
Dunnett's Test 1 2 1.41421 0.06784 0.1265 0.17915 0.00158 6.0E-13 5,18
Linear Interpolation (200 Resam ples)
Point _gm/L SD 95% CL(Exp) Skew
IC05 1.3630 0.2128 0.4022 21642 -0.2046
IC10 17261 02412 1.0540 2.6862 0.4811
IC15 21154 02755 1.3829 29776 0.3081 1.0
1C20 25853 0.3084 1.5144 3.3486 -0.2042 09 1
IC25 3.0552 0.2869 2.0520 3.8288 -0.0899 -
IC40 4.3088 0.2340 3.4007 4.8108 -0.7711 0'8:
IC50 49331 0.1989 4.1470 5.3500 -0.9228 0.7 4

06 -
05 1
0.4 1
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Larval Fish Growth and Survival Test-Growth-Weight
Start Date:  5/29/03 Test ID: RT052903PP Sampile ID: REF-REFERENCE TOXICANT
End Date: 6/5/03 Lab ID: WAAEE-AMEC NW Bioassa Sample Type: NACL-Sodium chloride
Sample Date: 5/29/03 Protocol: EPAF 02-EPA Freshwater  Test Species: PP-Pimephales promelas
Comments:

Dose-Response Piot

1-tail, 0.05 level
of significance

D-Control
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Reference Toxicant Control Chart- Ceriodaphnia dubia 7 Day Survival

5/29/03
CV% =205
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Test Dates
Dates Values Mean -1SD -2 SD +1 SD +2 SD
09/11/01 1.5174 1.4510 1.1538 0.8567 1.7481 2.0452
10/16/01 1.3195 1.4510 1.1538 0.8567 1.7481 2.0452
12/11/01 1.2311 1.4510 1.1538 0.8567 1.7481 2.0452
02/19/02 1.6245 1.4510 1.1538 0.8567 1.7481 2.0452
04/03/02 1.56157 1.4510 1.1538 0.8567 1.7481 2.0452
04/23/02 1.5157 1.4510 1.1538 0.8567 1.7481 2.0452
05/21/02 1.7608 1.4510 1.1538 0.8567 1.7481 2.0452
06/18/02 1.9296 1.4510 1.1538 0.8567 1.7481 2.0452
07/22/02 1.3974 1.4510 1.1538 0.8567 1.7481 2.0452
08/20/02 1.6245 1.4510 1.15638 0.8567 1.7481 2.0452
09/19/02 1.6303 1.4510 1.1538 0.8567 1.7481 2.0452
10/17/02 0.7368 1.4510 1.1538 0.8567 1.7481 2.0452
11/19/02 1.6843 1.4510 1.1538 0.8567 1.7481 2.0452
12/17102 1.3241 1.4510 1.1538 0.8567 1.7481 2.0452
01/28/03 1.4444 1.4510 1.1638 0.8567 1.7481 2.0452
03/05/03 1.4142 1.4510 1.1538 0.8567 1.7481 2.0452
03/25/03 1.5106 1.4510 1.1538 0.8567 1.7481 2.0452
04/22/03 1.5157 1.4510 1.1538 0.8567 1.7481 2.0452
05/20/03 0.7024 1.4510 1.1538 0.8567 1.7481 2.0452
05/29/03 - 1.6200 1.4510 1.1538 0.8567 1.7481 2.0452




Reference Toxicant Control Chart- Ceriodaphnia dubia Reproduction

5/29/03
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Test Dates
Dates Values Mean -1SD -2 SD +1 8D +2 SD
09/11/01 0.8019 1.0186 0.7114 0.4042 1.3257 1.6329
10/16/01 1.3379 1.0186 0.7114 0.4042 1.3257 1.6328
12/11/01 0.8128 1.0186 0.7114 0.4042 1.3257 1.6329
02/19/02 1.3191 1.0186 0.7114 0.4042 1.3257 1.6329
04/03/02 1.1844 1.0186 0.7114 0.4042 1.3257 1.6329
04/23/02 1.1844 1.0186 0.7114 0.4042 1.3257 1.6329
05/21/02 1.1992 1.0186 0.7114 0.4042 1.3257 1.6329
06/18/02 0.8191 1.0186 0.7114 0.4042 1.3257 1.8329
07/22/02 0.7022 1.0186 0.7114 0.4042 1.3257 1.6329
08/20/02 0.7166 1.0186 0.7114 0.4042 1.3257 1.6329
09/19/02 1.4011 1.0186 0.7114 0.4042 1.3257 1.6329
10/17/02 0.8609 1.0186 0.7114 0.4042 1.3257 1.6329
11/19/02 1.4710 1.0186 0.7114 0.4042 1.3257 1.6329
12/17/02 0.7183 1.0186 0.7114 0.4042 1.3257 1.6329
01/28/03 1.1259 1.0186 0.7114 0.4042 1.3267 1.6329
03/05/03 1.3585 1.0186 0.7114 0.4042 1.3257 1.6329
03/25/03 0.7029 1.0186 0.7114 0.4042 1.3257 1.6329
04/22/03 1.3434 1.0186 0.7114 0.4042 1.3257 1.6329
05/20/03 0.4000 1.0186 0.7114 0.4042 1.3257 1.6329
05/29/03 0.9118 1.0186 0.7114 0.4042 1.3257 1.6329




Ceriodaphnia Survival and Reproduction Test-7 Day Survival

Start Date:  5/29/03 Test ID: RT052903CD Sample 1D: REF-REFERENCE TOXICANT
End Date: 6/5/03 Lab ID: WAAEE-AMEC NW Bioassa Sample Type: NACL-Sodium chioride
Sample Date: 5/29/03 Protocol: EPAF 94-EPA Freshwater  Test Species: CD-Ceriodaphnia dubia
Comments:
Conc-gm/L 1 2 3 4 5 6 7 8 9 10
D-Control 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
0.25 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
0.5 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
1 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 0.0000 1.0000
2 1.0000 0.0000 0.0000 1.0000 0.0000 0.0000 1.0000 0.0000 0.0000 0.0000
4 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
Not Fisher's 1-Tailed Number Total
Conc-gm/L  Mean N-Mean Resp Resp Total N Exact P Critical Resp Number
D-Control  1.0000 1.0000 0 10 10 10 0 10
0.25 1.0000 1.0000 0 10 10 10 1.0000 0.0500 0 10
0.5 1.0000 1.0000 0 10 10 10 1.0000 0.0500 0 10
1 0.9000 0.9000 1 9 10 10 0.5000 0.0500 1 10
*2 0.3000 0.3000 7 3 10 10 0.0015 0.0500 7 10
*4 0.0000 0.0000 10 0 10 10 0.0000 0.0500 10 10
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU
Fisher's Exact Test 1 2 1.41421
Maximum Likelihood-Probit
Parameter Value SE  95% Fiducial Limits Control Chi-Sq Critical P-value Mu Sigma Iter
Slope 6.41177 1.89162 2.7042 10.1193 0 0.10062 7.81472 099  0.2095 0.15596 3
Intercept 3.65671 0.51283 2.65156 4.66187
TSCR 10 —
Point Probits gm/L 95% Fiducial Limits 09 ]
ECO1 2.674 0.70255 0.21231 1.00551 ]
EC05 3.355 0.89736 0.37195 1.19736 0.8 ~
EC10 3.718 1.02242 0.4982 1.32299 0.7 1
EC15 3.964 1.1165 0.60391 1.42186 1
EC20 4158 1.19741 0.70078 1.51196 % 061
EC25 4.326 1.27147 0.79294 1.6003 §_0.5.
EC40 4.747 1.47908 1.05536 1.89406 ]
ECS50 5.000 1.61996 1.22283 2.14858 n:o-‘"_
EC60 5253 1.77425 1.38638 2.49089 0.3 1
EC75 5674 2.06395 1.63978 3.31747 0 5]
EC80 5842 2.19162 1.7353 3.75439 ‘
ECB85 6.036 2.35044 1.84499 4.35725 0.1 1
EC90 6.282 2.56672 1.98262 5.28242 00 1 e rerrrrey rere
EC95 6.645 2.92442 219038 7.07624 04 1 10 100
EC99 7.326 373532 2.608 12.3986 Dose gmiL
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Ceriodaphnia Survival and Reproduction Test-7 Day Survival

Start Date:  5/29/03 Test ID: RT052903CD Sample ID: REF-REFERENCE TOXICANT
End Date: 6/5/03 Lab ID: WAAEE-AMEC NW Bioassa Sample Type: NACL-Sodium chloride
Sample Date: 5/29/03 Protocol: EPAF 94-EPA Freshwater  Test Species: CD-Ceriodaphnia dubia
Comments:

Dose-Response Plot
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05 4
1
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*4

7 Day Survival
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(@] - N w EN [¢}] [s}} ~ e} (] -
D-Control =H-ttbi ittt 4 LA AL AL LU LA LG
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Ceriodaphnia Survival and Reproduction Test-Reproduction

Start Date: ~ 5/29/03 Test ID; RT052903CD Sample 1D: REF-REFERENCE TOXICANT
End Date: 6/5/03 Lab ID: WAAEE-AMEC NW Bioassa: Sample Type: NACL-Sodium chloride
Sample Date: 5/29/03 Protocol: EPAF 94-EPA Freshwater  Test Species: CD-Ceriodaphnia dubia
Comments:
Conc-gm/L 1 2 3 4 5 6 7 8 9 10
D-Control _ 13.000 _ 7.000 _ 1.000 15.000 22000 26.000 19.000 10.000 16.000 21.000
0.25 13.000 20.000 15000 4.000 14.000 12.000 20.000 17.000 14.000 19.000
05 4000 413.000 17.000 13.000 13.000 7.000 4.000 15.000 13.000 4.000
1 3000 10.000 8000 12.000 0.000 10.000 7.000 0.000 4.000 15.000
2 0.000 0000 0000 0000 0.000 0.000 0000 0000 0000 0.000
4 0000 0000 0.000 0000 0.000 0.000 0.000 0000 0.000 0.000
Transform: Untransformed Rank 1-Tailed Isotonic
Concgm/L_ Mean N-Mean Mean Min Max CV% N Sum Critical Mean N-Mean
D-Control _ 15.000 1.0000 15.0000 1.0000 26.0000 50.283 10 15.000 1.0000
025 14.800 0.9867 14.8000 4.0000 20.0000 32205 10 101,50  75.00 14.800 0.9867
0.5 10.300 0.6867 10.3000 4.0000 17.0000 48662 10 84.00 75.00 10.300 0.6867
*¢ 6900 0.4600 6.9000 0.0000 15.0000 73.408 10 73.00 75.00 6.900 0.4600
*2  0.000 0.0000 0.0000 0.0000 0.0000 0.000 10 55.00 75.00 0.000 0.0000
*4  0.000 0.0000 0.0000 0.0000 0.0000 0.000 10 55.00 75.00 0.000 0.0000
Auxiliary Tests Statistic Critical Skew Kurt
Kolmogorov D Test indicates non-normal distribution (p <= 0.01) 1.6999 1.035 -0.528 1.32857
Equality of variance cannot be confirmed
Hypothesis Test (1-tail, 0.05) NOEC LOEC  ChV TU
Steel's Many-One Rank Test 0.5 1 0.70711
Linear Interpolation (200 Resamples)
Point gm/L SD 95% CL Skew
IC05 0.2806 0.1211 0.0436 0.4940 0.1714
iC10 0.3222 0.1204 0.0872 0.5518 0.5332
IC15 0.3639 0.1258 0.1308 0.6181 0.8773 -
1C20 0.4056 0.1364 0.1744 06980 0.9450
{C25 0.4472 01613 0.2180 0.8010 1.1636
[C40 0.6912 0.2137 0.3993 1.1544 0.6009
1C50 0.9118 0.2189 0.4727 1.2953 -0.0711
$ 06 1
27
Q 05+
]
& 041
4 5
Dose gm/L
0
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Ceriodaphnia Survival and Reproduction Test-Reproduction

Start Date:  5/29/03 Test ID: RT052803CD Sample ID:

End Date: 6/5/03 Lab ID: WAAEE-AMEC NW Bioassa Sample Type:

Sample Date: 5/29/03 Protocol: EPAF 94-EPA Freshwater  Test Species:
Comments:

REF-REFERENCE TOXICANT
NACL-Sodium chloride
CD-Ceriodaphnia dubia

Dose-Response Plot
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