Bivalve Larval Development



Bivalve Larval Survival and Development Test-Proportion Normal
Start Date:  6/10/03 Test ID: 0306-26NW Sample ID: Spirit of Columbia
End Date: 6/12/03 Lab ID: WAAEE-AMEC NW Bicassay Sample Type: BW-Black Water

Sample Date: 6/9/03 Protocol: ASTM 94 Test Species: MS-Mytilis species
Comments:

Conc-% 1 2 3 4 5
D-Control 0.0864 0.0542 0.9767 0.9483  0.9714
B-Control  0.9871 0.9244 0.9685 0.9767 0.9675

1.5 0.9591 0.9625 09737 0.9258 0.9879
3.125 1.0000 09571 0.9672 0.9821 0.9876
6.25 0.9624 0.9777 0.9593 0.9829 0.9746
125 0.9234 09725 0.9668 0.9600 0.9383
25 09762 09537 0.9552 0.9780 0.9856
50 09630 09825 0.9550 0.9583 0.9803

. Transform: Arcsin Square Root 1-Tailed
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat  Critical MSD
D-Control  0.9674 1.0027 1.3938 1.3414 1.4540 3.305 5
B-Control  0.9648 1.0000 1.3897 1.2923 1.4568  4.371 5
1.5 09618 0.9968 1.3812 1.2048 1.4604  4.383 5 0.401 2409 0.0753
3.125 0.9748 1.0103 1.4228 1.3621 1.5371 4.866 5 -0.931 2409 0.0753
5
5
5
5

6.25 09714 1.0068 14029 1.3678 1.4397 2171 -0.294 2409 0.0753
125 09522 09869 1.3543 1.2904 1.4043 3.528 1.263 2409 0.0753
25 09697 1.0051 1.3999 1.3538 1.4503 3.029 -0.196 2409 0.0753
50 09674 1.0027 1.3925 13571 1 4382 2786 0.039 2409 0.0753

Auxiliary Tests Statistic Crifical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution {p>0.017 0.97294 0.91 0.33988 -0.1739
Bartlett's Test indicates equal variances (p=0.78) 3.23414 16.8119

The control means are not significantly different {p=0.91) 0.11995 2.30601

Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU MSDu MSDp MSB MSE F-Prob df
Dunnett's Test 50 >50 2 0.03131 0.03231 0.00223 0.00244 05006 6, 28

Dose-Response Plot

1-tail, 0.05 level
of significance
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Bivalve Larval Survival and Development Test-

Proportion Alive

Start Date:  6/10/03
End Date: 6/12/03
Sample Date: 6/9/03

TestiD: 0306-26NW

LabID: WAAEE-AMEC NwW Bioassa) Sample Type:
Protocol: ASTM 94

Sample ID:

Test Species:

Spirit of Columbia
BW-Black Water
MS-Mytilis species

Comments:
Conc-% 1 2 3 4 5
D-Control 0.9132 0.9917 1.0000 0.9587  1.0000
B-Control 0.9587 0.9298 0.9174 1.0000 1.0000
1.5 0.9091 0.9917 1.0000 0.9463 1.0000
3125 09091 0.9628 1.0000 0.9215 1.0000
6.25 1.0000 1.0000 1.0000 0.9668 0.9752
125 0.9711 1.0000 0.9959 1.0000 1.0000
25 1.0000 1.0000 1.0000 ©.9380 1.0000
50 1.0000 0.9463 1.0000 1.0000 0.8388
Transform: Arcsin Square Root Rank 1-Tailed
Cone-% Mean N-Mean Mean Min Max CV% N Sum _ Critical
D-Control  0.9727 1.0120 1.4390 12718 15386  B8.134 5
B-Confrol  0.9612 1.0000 1.4050 1.2792 15386 8.972 5
1.5 09694 1.0086 14317 1.2645 15386 8.705 5 26.50 18.00
3.125 0.9587 09974 14011 1.2645 1.5386 9.452 5 26.00 16.00
625 09884 1.0284 1.4833 1.3880 1.5386 5.142 5 31.00 16.00
125 09934 1.0335 15045 1.3999 1.5386  3.994 5 3200 16.00
25 09876 1.0275 1.4948 1.3192 15386 6.566 5 32,00 16.00
50 0.9570 0.9957 1.4221 1.1577 1.5386 12.073 5 28.00 16.00
Auxiliary Tests ] Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates non-normal distribution (p<=0.01) 0.90955 0.91 -0.6828 -0.4672
Bartlett's Test indicates equal variances (p = 0.55) 4.96767 16.8118
The controt means are not significantly different (p = 0.67) 0.44143 2.30601
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU
Steel's Many-One Rank Test 50 >50 2
Dose-Response Plot
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Test: BV-Bivalve Larval Survival and Development Test
Species: MS-Mytilis species
Sample 1D; Spirit of Columbia #1
Start Date: 06/10/2003

End Date: 06/12/2003

Test ID: 0306-26NW
Protocol: ASTM 94
Sample Type: EFF2-Industrial

Lab ID: WAAEE-AMEC NW Bicassay

Initial Final Total Number
Pos| ID | Rep Group Density Density Counted Normal . MNotes
1 LS L o% v  Z/7/0%
2 1.%9 1o ’
3 z o 13)
4 13 % 225
5 131 210
6 0% 250
7 7 23%
8 253 24
9 11D 200
10 247 2% ‘]
11 Lb b 5 9
12 2425Y 1M1
13 1357 14|
14 150 14
15 LA | 249
16 120 ZLY
17 1572 2477
18 2L L7
19 15¢ \T
20 4 b 23%
21 740 299
22 L 15¢
23 131~ 229
24 259 247
25 36 250
26 249 226
27 Lb4a 2D
28 757 251 ‘
29 7.2\ 2%
30 2093 144
31 221 122
32 72703 2\4
33 7 ks 1he
34 =] 2%
35 212 AE
36 219 225
37 217 %
38 134 23p
39 290 | 260
40 L4 S 738 I\~
Comments:
003 U
246
7 Y0
7 375 notn * AH2
2 ‘16 57[ dew. = [2-2
py = 5Ab
7
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Test: BV-Bivalve Larval Survival and Development Tast
Species: MS-Mytilis species

Sample ID: Spirit of Columbia
Start Date: 6/10/03

End Date: 6/12/03

Test ID: 0306-26NW
Protocol: ASTM 94

Sample Type: BW-Black Water

Lab ID: WAAEE-AMEC NW Bioassay
Initral Final Total Number
Pos| ID |Rep Group Density Density Counted Normal Notes
29 1 1 D-Control 242 221 221 218
21 2 2 D-Control 242 240 240 229
28 3 3 D-Control 242 257 257 251
5 4 4 D-Control 242 232 232 22(
40 5 5 D-Control 242 245 245 238
23] 6 1 B-Control 242 232 232 229
1 7 2 B-Control 242 225 225 208
35| 8 3 B-Control 242 222 222 215
13] 9 4 B-Control 242 257 257 251
201 10| 5 B-Control 242 246 246 238
9 1 11] 1 1.500 242 220 220 211
3 12| 2 1.500 242 240 240 231
111 13| 3 1.500 242 266 266 259
18 (14| 4 1.500 242 229 229 212
151156 5 1.500 242 247 247 244
16 | 16 | 1 3.125 242 220 220 224
4 | 17| 2 3.125 242 233 233 223
26| 18] 3 3.125 242 244 244 236
32 18| 4 3.125 242 223 223 219
101 20| 5 3.125 242 247 247 239
22 121 ] 1 6.250 242 266 266 256
271 22| 2 6.250 242 269 269 263
331 23] 3 6.250 242 246 246 236
38| 24| 4 6.250 242 234 234 230
25125| 5 6.250 242 236 236 230
191 26 | 1 12.500 242 235 235 217
8 |27 | 2 12.500 242 255 255 248
34128 3 12,500 242 241 241 233
14 1 29| 4 12.500 242 250 250 240
7 13| 5 12.500 242 243 243 228
17 | 31 1 25.000 242 252 252 246
24 | 32 ] 2 25.000 242 259 259 247
6 | 33] 3 25.000 242 268 268 256
31 [ 34| 4 25.000 242 227 227 222
37 | 35} 5 25.000 242 277 277 273
39 1 361 1 50.000 242 270 270 260
36| 37| 2 50.000 242 229 229 225
2 38| 3 50.000 242 289 289 276
12 ] 39| 4 50.000 242 252 252 241
30 | 40| 5 50.000 242 203 203 199
Comments:
Page 1 ToxCalc 5.0 Reviewed by:



Saltwater Chronic 48 Hour Toxicity Test Data Sheet - Northwest Bioassay Laboratory

Client: Shanwm gud WilSon Start Date & Time: (/D |03
Sample ID: _Spiif 0F Cebpumbig # | End Date & Time: ({2 {0
Contact: Test Organisms: My+tillie ©pecies.
TestNo.: %00 -2 (on W Test Protocol: ' '

Date Received: (5li0]o%

Dissolved Oxygen Salinity Temperature
| .1 — — ey K (O
U TR ER R L 00 2 AR e 0 ] 2
%% 130 Hs0L 3 0.1 _|%0M 15.0
Ao 1471 Bl 59 20,2~ | H\.D It
67 1%.¢9 H1ak 2.0 | 1.0 B |52
Bl 192 H14a7 20.5 | 5.0 K (5.4
29 |5 { 19% 2949 | %iv.0 \5.0
a4.0_| 3.l _H13¥ 2077 | %0 § 4%
21 134 {117 2.0 |21 0 4.l
DBl | @ | 1440 2.0 |50 15.0
;|
Alkalinity* Chlorine Resid.
Conc. *(mg/L as CaCOy) (mg/L) Sample Description:
Control
Highest conc. Analyst Initials: M- gm
Comments: 0 hrs: AMEC Earth & Environmentat
24 hrs. Northwest Bioassay Laboratory
48 hrs. 5009 Pacific Hwy. E. Suite 2-0

) ~ Fife, WA 98424
Reviewed: ng QA check: {7 | (253) 922-4296
-7




AMEC Earth & Environmental Marine Diiuti

tion W
Northwest Bicassay Lab fution Worksheet
5009 Pacific Hwy. E. Suite 2-0
Fife, WA 98424

. < '
Client: ,)px /f/ 0[ (0 /um éz&’ Analyst: A+
Sample ID: A W A7 | Test Date: @//ﬂ 03
Test No.: Otz 030h-24 J/ie Test Type: Brvalt avd  Eclivobfbbo S e e/ /
6306~ 28w
Brine salinity: % 9
Equation for Salinity Adjustment: VB =VE 30 - 8SE
SB-30

A
30__ — l;‘.i——q [ P L

Effluent Salinity Adjustment: ~ -
Lo - 3o 50

Brine Control Salinity Adjustment: 30-0 = 22 .
% o ~ 20" So

NA
/.S 2.5 . L L 15
3,425 72.%) L /.5
(.2 6. b .1 2,115
12. S 315 | 1L |e.2G
25 (2.5 .2 i2-5
=1 75 1 25 2¥pnt
Dl Volume
[ BrineControl [ 141, 7] [ sl [2S | [ 250w

Calculations for all concentrations except highest:
1. Effluent Volume = Total Volume X Concentration (%)
2. Brine Volume = Effluent Volume X Salinity Adjustment
3. Seawater Volume = Total Volume - Effluent Volume + Brine Volume
Calculation for highest concentration:
1 Effluent Volume = Total Volume / (1.0 + Salinity Adjustment)
2. Brine Volume = Total Volume - Effluent Volume
3. Concentration = Effluent Volume / Total Volume
Calcuation for brine control:
1. Brine Volume = Brine Volume for highest concentration
2 DI Volume = Brine Volume / Brine Control Salinity Adjustment
3. Seawater Volume = Total Volume - D1 Volume + Brine Volume

Reviewed/ Date:



Bivalve Larval Survival and Development Test-Proportion Alive

Start Date: 6/10/03 Test ID: 0306-27NW Sample ID: Spirit of Columbia
End Date; 6/12/03 Lab ID: WAAEE-AMEC NW Bioassay Sample Type: GW-Gray Water
Sample Date: 6/9/03 Protocol: ASTM 94 Test Species: MS-Mytilis species
Comments:
Conc-% 1 2 3 4 5
D-Control 1.0000 1.0000 0.9288 0.9339 1.0000
B-Controf 1.0000 0.8595 0.8595 1.0000 0.9835
1.5 1.0000 0.8471 1.0000 1.0000 1.0000
3425 1.0000 1.0000 1.0000 0.9959 0.8843
6.25 1.0000 0.8636 1.0000 0.8017 0.9504
12.5 0.8967 09208 0.9711 1.0000 0.8793
25 0.8388 1.0000 0.6364 0.9256 0.8554
50 0.4876 0.6612 0.8182 0.5992 0.5620
Transform: Arcsin Square Root 1-Tailed Number Total
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat Criticai MSD Resp Number
D-Control 0.89727 1.0343 1.4458 1.3025 1.5386 8.791 5 33 1210
B-Control 0.9405 1.0000 1.3785 1.1866 1.5386 13.026 5
1.5 09694 1.0308 1.4647 1.1691 1.5386 11.284 5 -0.185 2409 0.2459 37 1210
3125 0.9760 1.0378 1.4692 1.2237 15386 9.389 5 -0.229 2409 0.2459 29 1210
6.25 09231 09815 1.3451 1.1092 1.5386 14.580 5 0.987 2409 0.2459 93 1210
125 0.9554 1.0158 1.3822 1.2436 1.5386 B8.274 5 0.623 2409 0.2459 54 1210
25 0.8512 0.9051 1.2190 0.9235 1.5386 18.363 5 2222 2409 02459 180 1210
*50 06256 06652 09171 07730 1.1303 14742 5 5179 2409 0.2459 453 1210
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.95686 0.91 -0.2881 -0.1959
Bartlett's Test indicates equal variances (p = 0.84) 272711 16.8119
The control means are not significantly different (p = 0.51) 0.68484 2.30601
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 0.11582 0.11764 0.19673 0.02606 7.0E-05 6,28
Maximum Likelihood-Probit
Parameter Value SE  95% Fiducial Limits Control Chi-Sgq Critical P-value Mu Sigma Iter
Slope 2.72169 0.69772 (.78451 4.65887 0.02727 57.3941 9.48773 1.0E-11 1.84105 0.36742 10
Intercept -0.0108 1.10266 -3.0722 3.0507
TSCR 0.03672 0.0105 0.00757 0.06588 1.0
Point Probits % __ 95% Fiducial Limits 0.6 1 e
ECO1 2674 968964 0.29725 18.0381 .
ECO5 3.355 17.2465 2.13597 25.9821 0.8: 7
EC10 3.718 23.4523 597556 32.2821 0.7 - f.-’
EC15 3.064 28.8567 11.5997 38.5436 30_5: /
EC20 4158 34,027 18.6894 46.8596 g ] /
EC25 4.326 39.1951 26.0526 59.3742 %0-53
EC40 4.747 55.9715 41.7503 157.038 & 0.4 -
ECS0 5.000 69.3508 49.5878 315.213 03
EC60 §.253 85.9283 57.5958 ©46.999 .
EC75 5674 122708 724783 2179.23 0-2'_
EC80 5.842 141,345 79.1474 3539.85 0.1 4
EC85 6.036 166.67 B87.5862 6239.13 0.0 1= N
ECA0 6.282 205.077 99.3562 12747.4 0.1 10 1000 100000 1000000
EC95 6.645 278.87 119.547 36825.8 0
ECH9 7.326 496.35¢ 168.55 270350 Dose %

Significant heterogeneity detected (p = 1.02E-11)
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Bivalve Larval Survival and Development Test-Proportion Alive
Start Date: 6/10/03 Test ID: 0306-27NW Sample 1D: Spirit of Columbia
End Date: 6/12/03 Lab ID: WAAEE-AMEC NW Bicassa)y Sample Type: GW-Gray Water
Sample Date: 6/9/03 Protocol: ASTM 84 Test Species: MS-Mytilis species
Comments:
Dose-Response Plot

1-tail, 0.05 level
L of significance
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Bivalve Larval Survival and Development Test-Proportion Normal

Start Date; 6/10/03
End Date: 6/12/03
Sample Date: 6/9/03

Test ID: 0306-27NW
Lab ID: WAAEE-AMEC NW Biocassay Sample Type:
Protocol: ASTM 94

Sample 1D

Test Species:

Spirit of Columbia
GW-Gray Water
MS-Mytilis species

Commaenls:
Conc-% 1 2 3 4 5
D-Control 0.9518 0.9672 09511 09779 0.9377
B-Control 0.9522 09615 0.9808 0.9084 0.9286
1.5 0.9187 09366 0.9472 09271 0.9234
3.125 09174 09704 0.8884 0.9502 0.9019
6.26 0.9465 0.9761 0.8830 0.9485 0.9000
12.5 0.0000 0.0000 0.0000 0.0000 0.0000
25 0.0000 0.0000 0.0000 0.0000 0.0000
50 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 Numbher
D-Control 0.9572 1.0115 13652 13186 1.4215 2.939 5 52 1201
B-Control 09463 1.0000 1.3438 1.2633 14317 4.855 5
*1.5 09306 09834 1.3049 1.2817 1.3388 1.751 5 16.00 16.00 83 1192
3.125 09276 09803 1.3043 1.2463 1.3878 5.023 5 20.00 16.00 86 1213
6.25 0.9328 09858 1.3163 1.2376 1.4155 5.590 5 21.00 16.00 77 1119
*42.5 0.0000 0.0000 0.0329 0.0321 0.0338 2262 5 15.00 16.00 1157 1157
*25 0.0000 0.0000 0.0349 0.0311 0.0403 9.666 5 15.00  16.00 1046 1046
*50  0.0000 0.0000 0.0411 0.0355 0.0460 9513 5 15.00 16.00 757 757
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.92019 0.91 0.51255 1.61117
Bartlett’s Test indicates unequal variances {p = 2.10E-11} 61.6296 16.8119
The control means are not significantly different (p = 0.55) 0.62575 2.30601
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU
Steel's Many-Cne Rank Test 6.25 12.6 8.83883 16
Trimmed Spearman-Karber
Trim Level EC50 95% CL
0.0%
5.0% 87518 8.7203 8.7834
10.0% 8.7518 8.7203 8.7834 1.0 >———O———
20.0% 8.7518 8.7203 8.7834 09 1
Auto-2.8% 8.7495 B8.6557 8.8443 o
0.8 4
0.7 -
% 0.6 1
2 05
o 04 .
0.3 4
0.2 4
0.1 4
.0 T rrr
1 10 100
Dose %
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Bivalve Larval Survival and Development Test-Proportion Normal
Start Date:  6/10/03 TestiD: 0306-27NW : Sample ID: Spirit of Columbia
End Date: 6/12/03 Lab iD: WAAEE-AMEC NW Bioassay Sample Type: GW-Gray Water
Sample Date: 6/9/03 Protocol: ASTM 94 Test Species: MS-Mytilis species
Comments:
Dose-Response Plot
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Test: BV-Bivalve Larval Survival and Development Test
Species: MS-Mytilis species
Sampie 1D: Spirit of Columbia #2
Start Date: 06/10/2003

End Date: 06/12/2003

Test ID: 0306-27NW

Protocol: ASTM 94

Sample Type: EFF2-industrial

Lab ID: WAAEE-AMEC NW Bioassay

ruwwq débris

a MC/F_S

S

Initial Final Total Number
Post ID | Rep Group Density Density Counted Normal Notes
1 242 0 13p (gl
42 LA O M )
43 |94 184 \
44 2] O |
45 2.0% 204 \
46 e @) L
47 4= 0 bhvlve Oz daffiennts o dishiguikh amery
48 it 2% O u
49 205 ) \
50 )2 20\ 17 ,
51 270 14 ¢ 26z |v& G(l7f03
52 2 4@4’\% Nk '
53 ' Lgud A%t
54 5o Z| L23  PA
55 LA O
56 ZH | 229 ,
57 194 O c/2d EAX
58 247 729 ' <
59 2.3B 221
60 251 728
61 245 230
62 725 O
63 LI O bivalye laraae didficult 3o disti 3:4('.%}1
64 750 207
65 24(g 233
66 242 z22°7
67 214 720
68 725 AL
69 Z0% O
70 732 <G
71 /._03
72 zH3 ZIF
73 51 24
74 [ 66 O Hiegcult Yo disdinguinh amena_ dels
75 253 O )
76 Z4K 229
77 24l 226
78 73 O
79 21y 113
80 zot @)
Comments:
Page 1 ToxCalc 5.0 ‘:' Reviewed by:_]{_x_



Test: BV-Bivalve Larval Survival and Development Test
Species: MS3-Mytilis species

Sample iD: SPIRIT OF {{ g LUmB 10
Start Date: 6/10/03

End Date: 6/12/03

Test ID: 0306-27NW
Protocol: ASTM 94

Sample Type: GW-Gray Water
Lab ID: WAAEE-AMEC NW Bioassay

Initial Final Total Number
Pos| ID |Rep Group Density Density Counted Normal Notes
63 1 1 D-Control 242 249 249 237
67 | 2 2 D-Control 242 244 244 236
68 3 3 D-Control 242 225 225 214
50| 4 4 D-Control 242 226 226 221
73} 5 5 D-Control 242 257 257 241
70 6 1 B-Control 242 272 272 259
69 | 7 2 B-Control 242 208 208 200
45 1] 8 3 B-Control 242 208 208 204
60 9 4 B-Control 242 251 251 228
59 | 10 S B-Control 242 238 238 221
77 | 11 1 1.500 242 246 246 226
49 | 12 2 1.500 242 205 205 192
65| 13 3 1.500 242 246 246 233
58 | 14| 4 1.500 242 247 247 229
76 | 15 S5 1.500 242 248 248 229
66 1 16 | 1 3.125 242 242 242 222
51| 17| 2 3.125 242 270 270 262
54 | 18| 3 3.125 242 246 246 221
56 | 19 4 3.125 242 241 241 229
791 201 5 3.125 242 214 214 193
61 | 21 1 6.250 242 243 243 230
521 22| 2 6.250 242 . 209 209 204
721231 3 6.250 242 243 243 217
43 | 24 | 4 6.250 242 194 194 184
B4 | 25| 5 6.250 242 230 230 207
44 | 26 | 1 12,500 242 217 217 0
78 | 27 2 12.500 242 225 225 0
62| 28] 3 12.500 242 235 235 0
411 29| 4 12.500 242 243 243 3]
46 | 301 5 12.500 242 237 237 0
71| A 1 25.000 242 203 203 0
75 | 32 2 25.000 242 258 258 0
55| 33 3 25.000 242 164 154 0
42 | 4} 4 25.000 242 224 224 0
80} 3] 5 25.000 242 207 207 0
633 | 1 50.000 242 118 118 0
74| 37| 2 50.000 242 160 160 0
57 | 38| 3 50.000 242 198 198 0
47 | 39 4 50.000 242 145 145 0
48 | 40| 5 50.000 242 136 136 0
Comments:
Page 1 ToxCalc 5.0 Reviewed by:




Bivalve Development Bioassay Worksheet

Client: Spicf of (of rul e Start Date/Time: 6/6 /’ 3 JbIS
Test No.: o3tbr LMW, 30,-26K0 RT000bSMS  End Date/Time: bfizls>  IptS
Test Species: M Galfe Date Received: &1 ofo>
[
Sample Type: Cr{,ﬁk {L\,.‘ 5 W A 5'{2— oA Lcw
L
Test Chamber Type and Sample Volume: 20 wl VA /

Spawn Initiation Time: W50

Male Female
Number of Spawners: 4 3
Spawn Condition: 5 9o ,(
f [4
Fertilization Time: ( Lf , —7
Egyg Stock Density Caleulation:
Eggs Counted (x): || 10
v IZ.
« (o
5 4
S 4
Mean Q.7 % .2 Overall Mean:  §.72-

Mean: BL X 42 = ﬁ% eggs/ml

Stock Dilution Factor

Initial Stock - 344 eggs/ml = .72

Inogulum Stock- 7.0 eggs/ml

Percent Division Upon Inoculation: G]g

Time of Inoculation: [[')’S

Comments: AMEC Earth & Environmental
Northwest Bicassay Lab
5009 Pacific Hwy. E. Suite 2-0
Fife, WA 98424

Reviewed/ Date: v ({’/ l b/ D? (253) 922-4296




48 Hour Toxicity Test Data Sheet - Northwest Bioassay Laboratory

Saltwater Chronic
Client: Sl/]annom aird Wilsov Start Date & Time: &/}O/GS
Sample ID: S0 42 e a7 8 End Date & Time: (p/i7 |05
Contact: y Test Organisms: Myt+ilhio spea €5
TestNo.: DF0@=-2Z7NW Test Protocol: '
Date Received: (o} (0 [0%
Concentration | Dissolved Oxygen pH Salinity Temperature
or (me) I (units) @y °C)
Percent | q 48 EIgal & , a8 0. | 24 | 48 K o0 24 48
condvd =780 ‘5‘5 2.0 1= [7.%% [1.27 f{z4a¢z [P0\ | DY Hiz>s [ 150 | 40
g vk | 1.7 3.7 194 K 1%% 195 |79 ||zac 209 |2\ [}15.5 |1aL | (4.5
BE) 174 2.6 194 B 193 (7492 [779% []280_|2.0 [%vD et [ 152 | 142
%425 § S %.lo | 371 ¥ 1AZ 1790 (749t | 7290 |20.lo | %10 [l 154 154 14,0
(o 15~ 1749 12.2 |24 HI7A9 [727 1% |1240 [20.7 | 3\.0 | 54 | w¥ | 1472
(2.5 114 15 |14 H724 7179 |17 HZ2q4¢ 799 | 310 |1s.0 5.0 | 4.4
T2 157 Bu [ o H17 [T7ea .62 Hzaz 1200 [ 2o flieo | ws | W2
%0 14 3.5 | 2% [[15% [71.84 7{25»;'%3_ 2.5 [2V0 [Fro %3 | 52 | 145
1527}
Alkalinity* Chlorine Resid.
Conc. *(mg/L as CaCO5) (mg/L} Sample Description:
Control
Highest conc. Analyst Initials: M Swm
Comments: 0 hrs: AMEC Earth & Environmental
24 hrs. Northwest Bicassay Laboratory
48 hrs. 5009 Pacific Hwy. E. Suite 2-0
Fife, WA 98424
Reviewed: VL QA check: W (253) 922-4296




AMEC Earth & Environmental
Northwest Bioassay Lab

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

Marine Dilution Worksheet

Client: é un.‘ 4 A ( o / rta, b i'a_ Analyst: 2L
Sample ID: {4  F 2~ /—Mz}ﬂzg‘f e TestDate: &/71/23
Test No.: O30k -2 INw  cFob-27 Moo Test Type:_ Buw e oot Goliive dbinn, sgern Celf
Brine salinity: g0
Equation for Salinity Adjustment: VB =VE 30 - SE
SB-30
Effluent Salinity Adjustment: 30-0 . 3¢ b
So-30 S '
Brine Control Salinity Adjustment: 3 6

Control NA NA NA 250w d
[.5 2.7% o 7.28
Z.4129% 7. %! b H, T
.25 15 & b q.%)
(2.5 3i.125 b [%.75
25 1.5 - b 27.5 K
S0 125 - b 75 ‘
D! Volume
[ BrineContol | )29 | & (75 | [ 250u.9)

Calculations for all concentrations except highest:
1. Effluent Volume = Total Volume X Concentration (%)
2 Brine Volume = Effluent Volume X Salinity Adjustment
3. Seawater Volume = Total Volume - Effluent Volume + Brine Volume
Calculation for highest concentration:
4. Effluent Volume = Total Volume / (1 .0 + Salinity Adjustment)
2. Brine Volume = Total Volume - Effluent Volume
3. Concentration = Effiluent Volume { Total Volume
Calcuation for brine controt:
1. Brine Volume = Brine Volume for highest concentration
2 DI Volume = Brine Volume / Brine Control Salinity Adjustment
3. Seawater Volume = Total Volume - DI Volume + Brine Volume

Reviewed/ Date: _M___—



Bivalve Larval Survival and Development Test-Proportion Alive

Start Date:  6/13/03 TestID: 0306-56NW Sample |1D: Spirit of Oceanus
End Date: 6/15/03 Lab ID: WAAEE-AMEC NW Bioassa) Sample Type: BW/GW-Combined gray & black water
Sample Date: 6/12/03 Protocol: ASTM 87 Test Species: CG-Crassostrea gigas
Comments:
Conc-% 1 2 3 4 5

D-Control  1.0000 1.0000 1.0000 0.6864 1.0000
B-Cantrol 0.7991 1.0000 1.0000 1.0000 1.0000
1.5 1.0000 1.0000 0.8839 1.0000 1.0000

4425 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 0.8661 1.0000 1.0000 1.0000

25 0.5357 02232 0.2366 0.0893 0.2723

50 0.4866 0.1563 0.2634 0.2991 0.5580

Transform: Arcsin Square Root Rank t-Tailed Number Total
Cone-% Mean N-Mean Mean Min Max CV% Sum  Critical Resp Number
D-Control _ 0.9363 0.9786 1.4274 0.9873 1.5374 17.236 68 1120
B-Control 0.9598 1.0000 1.4511 1.1060 1.5374 13.294

N
5
5
15 00768 1.0177 1.4745 1.2231 1.5374 9.531 5 28.00 16.00 26 1120
3.125 1.0000 1.0419 1.5374 1.5374 1.5374  0.000 5 30.00 16.00 0 1120
6.25 1.0000 1.0419 1.5374 1.5374 1.5374  0.000 5 30.00 16.00 0 1120
125 09732 10140 1.4691 1.1961 1.5374 10.388 5 2800  16.00 30 1120
5 02714 0.2828 0.5347 0.3034 0.8211 34.769 5 15.00 16.00 816 1120
*50 0.3527 0.3674 0.6279 0.4064 0.8436 28.343 5 1500 16.00 725 1120
Auxiliary Tests Statistic Critical Skew  Kurt
Shapiro-Wilk's Test indicates non-normal distribution {p <= 0.01) 0.88813 0.91 -1.1217 2.20864
Equality of variance cannot be confirmed .
The control means are not significantly different (p = 0.87) 0.16989 2.30601
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 33323 142802 -0.6325 7.29713 0.06071 716490 948773 9.3E-154 1.45804 0.30009 45
Intercept 0.14137 2.05525 -5.5648 5.84767
TSCR 001854 0.0309 -0.0662 0.10533 1.0
Point Probits %  95% Fiducial Limits 0.9
ECO1 2.674 5.75334 .
ECO05 3.355 9.21365 . 0.8 -
EC10 3.718 11.8428 0.7 ]
EC15 3.964 14.0286 o el
EC20 4158  16.05 8 097
EC25 4,326 18.0149 S 0.5
EC40 4747 24.0897 204l
EC50 5.000 28.7105 ]
EC60 5.253 34.2033 0.3 4
ECT75 5674 45.7561 02
EC80 5842 51.3576 ;
ECB5 6.036 58.7579 011
EC90 6.282 69.6024 0.0 4 —
EC95 6.645 89.464 1 10 100 1000
ECS9 7.326 143.272 Dose %

Significant heterogeneity detected {p = 9.32E-154)

Page 1 ToxCalc v5.0.23 Reviewed by:



Bivalve Larval Survival and Development Test-Proportion Alive

Start Date:  6/13/03 Test1D: 0306-56NW Sample ID: Spirit of Oceanus

End Date: 6/15/03 Lab ID: WAAEE-AMEC NW Bioassay Sample Type: BW/GW-Combined gray & black water
Sample Date: 6/12/03 Protocol: ASTM 87 Test Species: CG-Crassostrea gigas

Comments:

Dose-Response Piot

1 o o
0.9
0.8 3
007 %
2 3
< 067
S5 T
E 3
a 0.4 7
) E
i 7]
0 0.3 4
0.2 3 1
0.1 3 1
0 . ’ , . . '
2 g 2 & Q & & 8
b= c - o -~
[=] o o)
8 &
[m] o
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Bivalve Larval Survival and Development Test-Proportion Normal

Start Date:  6/13/03 Test ID: 0306-56NW! Sample 1D: Spirit of Oceanus
End Date: 6/16/03 Lab1D: WAAEE-AMEC NW Bioassay Sample Type: BW/GW-Combined gray & black water
Sample Date: 6/12/03 Protocol: ASTM 87 Test Species: CG-Crassostrea gigas
Comments.
Conc-% 1 2 3 4 5

D-Control 08021 0.8936 0.9409 0.9103 0.9246
B-Contro! 0.8939 0.9356 0.8347 0.9308 0.9018
15 02025 02771 0.1869 01702 0.33860
3.125 0.0000 0.0000 0.0000 0.0000 0.0035
6.25 0.0000 0.0000 0.0000 0.0000 0.0000

125 0.0000 0.0000 0.0000 0.0000 0.0000

25 0.0000 0.0000 0.0000 0.0000 0.0000

50 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 09143 1.0166 1.2751 1.2386 1.3253 2.700 5 100 1162
B-Control 0.8994 1.0000 1.2524 1.1521 1.3143 5.178 5

*15 02345 0.2608 0.5023 0.4253 06183 16.177 5 15.00 16.00 897 1477

*3125 0.0007 0.0008 0.0370 0.0300 0.0593 33.641 5 15.00 16.00 1296 1297

*§.25 0.0000 0.0000 0.0317 0.0301 0.0327 3.263 5 15.00 16.00 1251 1251

*125 0.0000 0.0000 0.0333 0.0311 0.0359 5173 5 1500  16.00 1135 1135

*25 0.0000 0.0000 0.0723 0.0457 0.1120 33.701 5 1500  16.00 304 304
*50  0.0000 0.0000 0.0607 0.0447 0.0846 26.180 5 15.00 16.00 ags 395
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.01) 0.86945 0.91 1.08672 4.7946
Bartlett's Test indicates unequal variances (p = 9.95E-11) 58.3031 16.8119
The contro! means are not significantly different (p = 0.51) 0.69142 2.308601
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU
Steel's Many-One Rank Test <1.5 1.5
Maximum Likelihood-Probit
Parameter Value SE  95% Fiducial Limits Control Chi-Sq Critical P-value Mu Sigma iter
Slope 7.83663 0.92802 6.01771 9.65555 0.08606 0.00066 9.48773 1 0.09411 0.12761 3
Intercept 4.26248 0.17447 3.82051 4.60445
TSCR 0.08606 0.00823 0.06993 0.10218 1.0 —p———O— 00—
Point Probits % _ 95% Fiducial Limits 0.9 4
ECO1 2674 0.62688 0.47882 0.7421 ]
ECO5 3.355 0.76598 0.62121 0.87341 0.8 -
EC10 3718 0.85227 0.71362 0.85277 0.7 1
EC15 3.964 0.91582 0.78356 1.01043 1
EC20 4158 0.96988 0.84394 1.0588 §°-5-_
EC25 4.326 1.01869 0.89938 1.10222 8 0.5
EC40 4.747 1.15288 1.05526 1.22025 9 04:
ECS0 5.000 1.24197 1.16099 1.29814 [ 2 i
ECE0 5.263 1.33795 1.27566 1.38277 0.3 4
EC75 5674 1.51419 1.47646 1.55191 02 /
EC80 5.842 1.58041 1.55176 1.63812 o /
EC85 6.036 1.6841 1.6354 1.75427 0.1 1
EC90 6.282 1.80986 1.74008 1.91986 00— // PP—rrrrrre
EC95 6.645 2.01375 1.9021 2.20092 0.1 1 10 100
ECSS 7.326 2.46018 2.24173 2.85156 Dose %

Significant heterogeneity detected (p < 0.01)

Page 1 ToxCalc v5.0.23 Reviewed by:



Bivalve Larval Survival and Development Test-Proportion Normal

Start Date:  6/13/03 Test ID: 0306-56NW Sample 1D: Spirit of Oceanus

End Date: 6/15/03 Lab ID: WAAEE-AMEC NW Bioassay Sample Type: BW/GW-Combined gray & black water
Sample Date: 6/12/03 Protocol: ASTM 87 Test Species: CG-Crassostrea gigas

Comments:

Dose-Response Plot
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s 0.5 3
5 0.4 3
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Test: BV-Bivalve Larval Survival and Development Test Test ID; 0306-56NW
Species: MSMytisspeTies ¢ ra>sY "{T‘:‘Lﬁ i"jdLS M- Protocol; ASTM 94
Sample 1D: Spirit of Oceanus - ; Sarnple Type: EFF2-Industrial
Start Date: 06/+972003 End Date: 06/21/2003 Lab ID: WAAEE-AMEC NW Bicassay
Initial Final Total Number
Pos| ID |Rep Group Density Density Counted Normal Notes ;
81 20 () esergiing bl v w113
62 B Py - X
83 1573, %<
84 19% 59
85 11| D
86 1 /5]
87 ' i 09 o)
88 19502 (&)
89 114 bo [
90 ) o ]
91 bi ) 1
92 254 o
93 LA AR o
94 19 & |42
95 %8s | |
96 115 ©
97 So o
98 1371 1107
99 1h9 9]
100 10 2
101 L4 D
102 124 | 7207
103 V1% 2 I
104 251 o
105 ol o
106 "i? 3| 2% \
107 17 4 ;
108 157 15
109 154 0
110 S | &
111 194 o "
112 2497 | 233
113 25 O
114 215 | 25
115 2¢] | @)
116 24% | 207
117 249 |
118 7225 40
119 471 49 \1/
120 59 [a) ¥
Comments:
D O
o
\ 929 _
[ heam - 22 Y
By 236 cV = 54 %
e 2l
BL Wb
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Test: BV-Bivalve Larval Survival and Development Test

Species: CG-Crassostrea gigas
Sample ID: Spirit of Oceanus
End Date: 6/15/03

Start Date: 6/13/03

Test ID: 0306-56NW

Protocol: ASTM 87
Sample Type: BW/GW-Combined gray & black water

Lab ID: WAAEE-AMEC NW Bioassay

Initial Final Total Number
Pos| ID | Rep Group Density Density Counted Normal Notes
93 1 1 D-Control 224 235 235 212
108 2 2 D-Control 224 282 282 252
98 | 3 3 D-Control 224 237 237 223
94 | 4 4 D-Control 224 1586 156 142
112] 5 5 D-Control 224 252 252 233
89 | & 1 B-Control 224 179 179 160
106 7 2 B-Control 224 233 233 218
116 8 3 B-Control 224 248 248 207
114 9 4 B-Control 224 275 275 256
1021 10 5 B-Control 224 224 224 202
1191 11 1 1.500 224 242 242 49
117 121 2 1.500 224 249 249 69
84113 3 1.500 224 198 198 37
118 14 | 4 1.500 224 235 235 40
83115| 5 1.500 224 253 253 ! 85
115 16 | 1 3.125 224 241 241 0
85| 17 ] 2 3.125 224 277 277 0
88 (18] 3 3.125 224 250 250 0
101] 19 | 4 3.125 224 244 244 0
951 20| & 3.125 224 285 285 1
92 | 21 1 6.250 224 234 234 0
04 22| 2 6.250 224 257 257 0
g9 123 3 6.250 224 239 239 0
105 24 | 4 6.250 224 276 276 0
110 256 | 5 6.250 224 245 245 0
109 26 | 1 12.500 224 259 259 0
1111 27 | 2 12.500 224 194 194 0
107 281 3 12.500 224 227 227 0
82 29| 4 12.500 224 230 230 0
96| 30 ] 5 12.500 224 225 225 0
1001 31 1 25.000 224 120 120 0]
97 | 32 | 2 25.000 224 50 50 0
90 | 33| 3 25.000 224 53 53 0
81| 341 4 25.000 224 20 20 0
91 ]3| 5 25.000 224 61 61 0
87 | 36| 1 50.000 224 108 109 0
113 37| 2 50.000 224 35 35 0
1201 38 | 3 50.000 224 59 59 0
86139 4 50.000 224 67 67 0
103 40| 5 50.000 224 125 125 0
Comments:
Page 1 ToxCalc 5.0 Reviewed by:




Saltwater Chronic

48 Hour Toxicity Test Data Sheet - Northwest Bioassay Laboratory

Client: S L evcvon < / fea Start Date & Time: & // 3/ 3 79,
Sample ID: S ber £ of (I crennnn End Date & Time: $/r7 /8 e
Contact: / Test Organisms: ¢/
TestNo..  J506 — S6 MA Test Protocol:
Date Received:
Dissolved Oxygen pH Salinity & Temperature
{mg/L) {units) t § °C
26 | 25| 7Z907eS | 793 29/ z2¢t %6 W s0s | 4SS L 458
: & | 59 [ | 7.5 f 793 29.7| 299| So 3 /c2 | SSC L s
r 7¢ | 931 w9 W 7721 799 2971 223 00 B rco | /£ 4.0
4 77 g 35| »opl 7257 79 2891 2932 seol] sro| K¢ | /s
| 74 §:v | 20 *‘I 29/ _2.9¢ 293| 22¢l soC W w0 | /0| A£G
: | 7 7 f-o| gz W 768l 799 zo0l 297l 503 W /f6 | sEC| ,0E
24 1 77 g-/ 5.0 H go3sl g0t 290 | 297 JoC Wl vo | /58 | icY
%) ﬂ 2.9 79 goll gov| /0 z8 7| 29| soo W 750 | /804 | 47
: B
! ! ﬂi
z [~ .
; i I
Alkalinity* Chlorine Resid.
Conc. *(mg/L as CaCOs) (mg/L) Sample Description:
Control
Highest conc. Analyst Initials:  mi 3
Comments: 0 hrs: AMEC Earth & Environmenta.
24 hrs. Northwest Bioassay Laborator
48 hrs. 5009 Pacific Hwy. E. Suite 2
Fife, WA 98424
Reviewed: Wi QA check: #A_ (253) 922-4296




Bivalve Development Bioassay Worksheet

Client: 5[ Opnpt  * L '/‘fpu\ Start DatefTime: 5//3/5 3 279
Test No.: £ O 364540 End Date/Time: IRV B /GO
Test Species: _ ¢ . Ve Date Received: &3 /o3
Sample Type: Croaie  rd z
Test Chamber Type and Sample Volume: g ndf  yrad
Spawn Initiation Time: /SU0
Number of Spawners: / Male / Female
Spawn Condition: é&‘y o
Fertilization Time: /S0
Egg Stock Density Calculation:
Eggs Counted (x): g 2
28
A
5/
z7
Mean 2. ¥ Overall Mean 30§
Mean
8- & X 42 = 12973 eggs/ml (initial stock)

Stock Dilution Factor

Initial Stock (2% 3 eggs/ml =

(.Y

Innocutlum Stock 2 ¢ eggs/ml

Percent division upon innoculation:
Time of innoculation: 7 7 L0

Comments:

A

AMEC Earth & Environmental

Northwest Bioassay Lab

5009 Pacific Hwy. E., Suite 2

Reviewed/ Date:

Fife, WA 98424
(253) 922-4296



Bivalve Larval Survival and Development Test-Proportion Alive

Start Date; 6/17/03 Test ID: 0306-38NW Sample ID: Sun Princess
End Date: 6/19/03 Lab ID: WAAEE-AMEC NW Bioassay Sample Type: BW/GW-Combined gray & black water
Sample Date: 6/16/03 Protocol: ASTM 94 Test Species: SP-Strongylocentrotus purpuratus
Comments:
Conc-% 1 2 3 4 5
D-Control  0.7853 0.7120 0.6754 0.6806 0.8429

--B-Control  0.9424 0.7539 0.8010 0.9319 0.8168
1.5 0.8529 05602 0.8063 0.9110 0.8010

3.125 0.8010 0.8691 0.8691 0.8639 0.8010

6.25 0.68963 0.9372 1.0000 09162 0.9267

125 09319 05393 0.6702 0.7068 0.6859

25 1.0000 0.8168 0.8796 0.8063 0.7958

50 0.8377 0.8377 0.9843 0.9476 0.7958

Transform: Arcsin Square Root 1-Tailed
Conc-% Mean N-Mean Mean Min Max CV% N t-5tat  Critical MSD
D-Control  0.7393 0.8705 1.0383 0.9646 1.1633  B.260 5
B-Control  0.8492 1.0000 1.1848 1.0517 1.3284 10.528 5
1.5 0.8063 05494 1.1378 0.8458 1.3520 16.988 5 -1.006  2.409 0.2382
3125 0.8408 0.9901 1.1622 1.1085 1.2006 4.231 5 -1.253 2409 0.2382
6.25 0.8953 1.0543 1.2826 0.9872 1.5346 15.210 5 -2470 2409 0.2382
125 0.7068 0.8323 1.0130 0.8247 13069 17.542 5 0.256 2409 0.2382
25 08597 1.0123 1.2193 11019 15346 14.917 5 -1.830 2409 0.2382
50 0.8806 1.0370 1.2399 1.1019 1.4451 11.771 5 -2038 2409 0.2382
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.95259 0.91 0.33501 0.43497
Bartlett's Test indicates equal variances (p = 0.23) 8.1387 16.8118
The control means are not significantly different (p = 0.06) 2.16373 2.30601
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU MSDu  MSDp MSB MSE  F-Prob df
Dunneft's Test 50 >50 2 0.22755 0.30656 0.05145 0.02445 0.08458 6, 28

Dose-Response Plot

1-tail, 0.05 level
of significance

1.5
3.125
6.25
12.5 4
25
50

D-Control
B-Control 1
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Bivalve Larval Survival and Development Tast-Proportion Normal

Start Date:  6/17/03 Test ID: 0306-38NW Sample ID: Sun Princess
End Date: 6/19/03 Lab ID: WAAEE-AMEC NW Bioassay Sample Type: BW/GW-Combined gray & black water
Sample Date: 6/16/03 Protocol: ASTM 94 Test Species: SP-Strongylocentrotus purpuratus
Comments:
Conc-% 1 2 3 4 5
D-Controi 0.9333 0.2265 0.8982 0.8000 0.9255
B-Control 0.9000 0.8028 0.8431 0.9326 0.9231
1.5 07143 09813 05325 07701 0.7843
3.125 0.0261 0.0181 0.0120 0.0061 0.0000
6.25 0.0000 0.0000 0.0000 0.0000 0.0000
125 0.0000 0.0000 0.0000 0.0000 0.0000
25 0.0000 00000 0.0000 0.0000 0.0000
50 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 0.9169 1.0184 1.2794 1.2478 1.3096 2.259 5 58 706
B-Control 0.2003 1.0000 1.2528 1.1636 1.3081 4.445 5
1.5 0.7565 0.8403 1.0834 0.8179 1.4336 20.580 5 20.00 16.00 199 770
*3.425 0.0125 0.0138 0.1051 0.0404 0.1624 45400 5 15.00 16.00 793 803
*6.25 0.0000 0.0000 0.0384 0.0361 0.0434 7.363 5 1500 16.00 B56 856
*125 0.0000 0.0000 0.0435 0.0375 0.0493 0.634 5 15.00 16.00 675 675
*25 0.0000 0.0000 0.0391 0.0361 0.0406 4.747 5 15.00  16.00 8§22 822
*50 0.0000 0.0000 0.0387 0.0365 0.0406 4.511 5 15.00 16.00 841 841
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates non-normal distribution {p <= 0.01) 0.57455 0.91 1.50397 14.8824
Bartlett's Test indicates unequal variances {p = 2.77E-21) 109.362 16.8119
The control means are not significantly different (p = 0.37) 0.94578 2.30601
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU
Steel's Many-One Rank Test 1.5 3.125 2.16506 ©66.6667
Maximum Likelihood-Probit
Parameter Value SE 95% Fiducial Limits Control Chi-Sq Critical P-value Mu Sigma Iter
Slepe 066211 0.4421 8.7956 10.5286 0.08215 0.00165 9.48773 1 0.26617 0.1035 3
Intercept 2.42828 0.12396 2.18532 2.67125
TSCR 0.08215 0.01033 0.0619 0.10241 1.0
Point Probits %  95% Fiducial Limits 09
ECO1 2674 1.06022 0.99822 1.11645 -
ECO05 3.355 1.24718 1.18984 1.29953 0.8 4
EC10 3.718 1.35997 1.30556 1.41023 0_7:
EC15 3.964 1.44178 138925 1.49093 1
EC20 4158 1.51029 1.45902 1.55693 @ 06 1
EC25 4.326 157166 1.52116 1.62027 S 05
EC40 4747 1.73758 1.68699 1.78867 g04:
EC50 5.000 1.84572  1.793 1.90077 o V]
EC80 5.253 1.98059 1.90375 2.02193 0.3 -
EC75 5.674 2.16757 2.09808 2.24506 0'2: |
EC80 5.842 2.25565 2.18085 2.34158 ]
EC85 6.036 2.36283 2.27948 2.46009 0.1 4
EC90 6.282 2.50497 2.40904 2.61874 0.0
EC95 6.645 2.73151 2.61322 2.87455 0.1 1 10 100
EC98 7.326 3.21319 3.04044 3.42782 Dose %

Significant heterogeneity detected (p < 0.01)

Page 1
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Bivalve Larval Survival and Development Test-Proportion Normal

Start Date: 6/17/03
End Date: 6/19/03
Sample Date: 6/16/03
Comments.

Test ID: 0306-38NW Sample ID:

Lab ID: WAAEE-AMEC NW Bicassa) Sample Type:
Protocol: ASTM 94 Test Species:

Sun Princess
BW/GW-Combined gray & black water
SP-Strongylocentrotus purpuratus

0.9
0.8
® 0.7

Page 2
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5 0.5
S 0.4 3
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Dose-Responss Plot
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rA %

Test BY-Bivalve Larval Survival and Development Test
Species: MS-Mytifis speties S purpw
Sample ID: Spiritof OTEanus Sun
Start Date: 06/12/2003

End Date: 06{44/2003

Test ID: 838632V 520 {,f-;‘?/ﬂd

Protocol: ASTM 84
Sample Type: OTH-Other sample type
Lab iD: WAAEE-AMEC NW Bicassay

Vi Initial Final Total Number
Pos| ID | Rep Group Density Density Counted Normal Notes
1 128 o)
2 6.5 |
3 44 130
4 6l @49
5 J6 50
6 160 0l
7 78 I€¢
8 13) Q
9 IVEN g
10 J6d 0]
11 1£K a.
12 [523 J
13 1St N
14 Jt |3
15 £ He
16 53 g
17 4% ¢
18 150 [
19 [, ¢
20 153 (29
21 fe3 0’
22 1749 o
23 [RYs] H7
24 193 Q
25 177 Q
26 1%] Q
27 107 105
28 CE 3
29 S ¢
30 I5¢c 1136
31 IS5 120
32 35 7l
33 (6 ™
34 /5 ad
35 [z Q
36 B
37 [0 N
38 [5€ g
39 [5€ 144
40 5% O
Comments:
D(‘M@ 0
\ 7\ Ci §
7 K0
3 1\
Y G0 Yeaw = 19/
§ e SF eyt /6.9
! = &)
b A v 7 9.9%
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Test: BY-Bivalve Larval Survival and Development Test
Species: SP-Strongylocentrotus purpuratus
Sample ID: Sun Princess

Start Date: 6/17/03

End Date: 6/19/03

Test iD: 0306-38NW
Protocol: ASTM 94

Sample Type: BW/GW-Combined gray & black water
Lab ID: WAAEE-AMEC NW Bioassay

Initial Final Total Number
Pos| ID | Rep Group Density Density Counted Normal Notes
18 | 1 1 D-Caontrol 191 150 150 140
30| 2 2 D-Control 191 136 136 126
151 3 3 D-Control 191 129 129 116
23] 4 4 D-Contro! 191 130 130 117
4 5 5 D-Control 191 161 161 149
37 ) 1 B-Contral 191 180 180 162
3 7 2 B-Control 191 144 144 130
20| 8 3 B-Control 191 153 153 128
7 9 4 B-Control 191 178 178 166
391101 & B-Control 191 156 156 144
5 11 1 1.500 191 182 182 130
27 | 12 ] 2 1.500 191 107 107 105
131131 3 1.500 191 154 154 82
14 ] 14 | 4 1.500 191 174 174 134
31|15 & 1.500 191 153 153 120
3B 16| 1 3.125 191 153 153 4
28 | 17| 2 3.125 191 166 166 3
331181 3 3.125 191 166 166 2
2 19 | 4 3.125 191 165 165 1
12120 5 3.125 191 153 153 0
19 | 21 1 6.250 191 133 133 0
22 | 22 2 6.250 191 179 179 0
241 23] 3 8.250 1H 192 192 0
4| 24| 4 6.250 191 175 175 0
251 25| 5 6.250 191 177 177 0
35|26 | 1 12.500 191 178 178 0
21127 | 2 12.500 191 103 103 0
17| 281 3 12.500 191 128 128 0
32128 ] 4 12.500 191 135 135 0
8 |]30] & 12.500 191 131 131 0
9 |31 [ 1 25.000 191 192 192 0
38 | 32 2 25.000 191 156 156 0
111331 3 25.000 191 168 168 0
40 | 34 | 4 25.000 191 154 154 0
16 1 35| b 25.000 191 152 152 0
6 131 1 50.000 191 160 160 0
0] 37| 2 50.000 191 160 160 0
1138 3 50.000 191 188 188 0
26 | 39| 4 50.000 191 181 181 0
20 (40| 5 50.000 191 152 152 0
Comments:
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Saltwater Chronic

48 Hour Toxicity Test Data Sheet - Northwest Bioassay Laboratory

Client: %V]CMVL{M t '\,U‘nlm Start Date & Time: (c / / / Q,s ! VL) 2
Sample ID: 5, (n Pry NCess EndDate & Time: & /2¢/c3 (7S5 €
Contact: . Test Organisms: < purpu rodt S
TestNo.. ¢ k- 25 M/ Test Protocol: o,
Date Received: b'/;é / e3
Concentration | Dissolved Oxygen pH Salinity . Temperature
or (mg/L) (units) I (30 )
Percent €0 24 1 0. 24 | 48 ) 0. 24 S48 B0 | 24 . 48 '
con 5o 190 (79 Haes 770 (796 [ 220|253 | 29 7VFAISOL s 5.5
hving con 1 1.4 17 =2, : T1%b | 7-%7 -.L%? o 29.2 37 5.0 7‘:/“"-/ /5. &
L9 T <6 7o | 2.7 W 107 | 7.9 | 7.994{ 790 129.91 757§ 150 |1e.© (5L
B\YD o [ 9976185 795 | 298} 790 | 2721 29.7} \bp |Is-3 | 18Y
(.15 13 2.9 vy W19l 1787 17,978 790 | 275 2¢9 Il Bo |jisz | i1S7
(2.5 3% (12 |5y 115 257 [2.96 || 290 1279 | 306 || 150 |75 | 15
1% 23 17 77 Haeg7.75 1 %01 H 29 295 | 202 b 166 |15 7| (59
70 %5 179 | 0.1 Hei1s8l 777 [g.qolf 780 [277 [ ¥ |} 50 US S (5.9
1
| §
Alkalinity* Chlorine Resid.
Conc. #(mg/L ns CaCO;y) {mg/L) Sample Description:
Control :
Highest conc. Analyst Initials: M U
Comments: 0 hrs: AMEC Earth & Environmental
24 hrs. Northwest Bioassay Laboratory
48 hrs. 5009 Pacific Hwy. E. Suite 2-0
Fife, WA 98424
Reviewed: QA check: (253) 922-4296




Eelssirpi

_Bisaive Development Bioassay Worksheet
Client: Shm\m {-WI‘LQ(M Start Date/Time: % 7% 2
Test No.: Sun Prin@4s 0206 -28 NW EndDate/Time: &/ (7/62
Test Species: TR re Date Received: é’/ / 7/ 03

/Vr")ﬂ Tt 14’/ §
Sample Type: ?'ﬁ—"‘za__v"_\""_l“

Test Chamber Type and Sample Volume: 30 g /! q—/

Spawn Initiation Time: Ve~

Male Female
Number of Spawners: e 'z
Spawn Condition: G oo /(

{
Fertilization Time: / 70 O
Egg Stock Density Calculation:

Eggs Counted (x):__ ¢

5
<
2
4
4,

2

Mean Overall Mean:

(76

Mean: éf o X 42 = Z@"j eggs/mi

(-Zré Stock Dilution Factor

Initial Stock - 72200 eggsiml =
Inoculum Stock - aggs/ml
¢ ’%O'B

0 )
Percent Division Upon Inoculation: 5 i,

Time of Inoculation: l 8 0 0

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

Fife, WA 098424
Reviewed/ Date: g pJ (253) 922-4296




Bivalve Larval Survival and Development Test-Proportion Alive

Start Date:  6/19/03 Test ID:  0306-54NW Sample ID: Norwegian Wind
End Date: 6/21/03 Lab ID: WAAEE-AMEC NW Bipassay Sample Type: BW/GW-Combined gray & black water
Sample Date: 6/18/03 Protocel: ASTM 94 Test Species: CG-Crassostrea gigas
Comments:
Cong-% 1 2 3 4 5

D-Contro! 0.8661 0.9107 1.0000 0.9688 0.8125
B-Control 0.7902 0.8661 0.8393 0.9018 0.8929
1.5 0.7589 0.9598 0.5893 0.7455 0.8571

3125 0.8750 0.8438 0.8616 0.8839 0.9286
6.25 1.0000 09911 07813 09688 08508
12,5 07768 0.6027 0.7366 07723 0.8259

25 1.0000 1.0000 14.0000 1.0000 0.9821

50 0.0821 0.3616 05223 0.2813 0.2500

Transform: Arcsin Square Root Rank 1-Tailed

Conc-% Mean N-Mean Mean Min Max CV% Sum  Critical
D-Control 00116 1.0624 1.3034 1.1230 1.5374 12616
B-Control 0.8580 1.0000 1.1878 1.0950 1.2520  5.347

N
5
5
15 07821 09116 1.1054 0.8752 1.3690 16.610 5 18.00 16.00
3125 0.8786 1.0239 1.2174 1.1644 13002 4.216 5 2400 16.00
6.25 00384 1.0037 1.3676 1.0841 1.5374 12.772 5 30.00 16.00
125 07429 0.8658 1.0426 0.8888 1.1404 9.045 5 16.00 16.00
o5 0.0964 11613 1.5173 1.4368 1.5374 2.966 5 37.00 16.00
50 04795 0.5588 0.7945 0.5236 1.4368 47.258 5 19.00  16.00
Auxiliary Tests Stafistic Critical Skew Kurt
Shapiro-Wilk's Test indicates non-normal distribution {p <=0.01) 0.89141 0.91 1.40864 5.08179
Bartlett's Test indicates unequal variances {p = 1.53E-03) 214317 16.8119
The contro! means are not significantly different (p = 0.18) 1.46678 2.30601
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU
Steel's Many-One Rank Test 50 >50 2

Dose-Response Plot
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Bivaive Larval Survival and Developmeni Test-Proportion Narmal

Start Date:  6/19/03 Test ID: 0306-54NW Sample |D: Norwegian Wind
End Date: 6/21/03 Lab ID: WAAEE-AMEC NW Bioassay Sample Type: BW/GW-Combined gray & black water
Sample Date: 6/18/03 Protocol: ASTM 94 Test Species: CG-Crassostrea gigas
Cormments.
Conc-% 1 2 3 4 5

D-Control  0.9124 09265 0.9254 0.9483 0.8242
B-Control 0.9548 0.9433 0.9628 0.8911 0.9600
15 08647 08791 09015 0.6168 0.9271

3125 0.8980 0.9153 0.9119 0.9192 0.9038
6.25 00241 0.8739 09486 0.9171 0.9155

125 0.3103 04296 0.2061 0.6127 0.6973

25 (.0000 0.0000 0.0000 0.0000 0.0000

50 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% Sum Critical Resp Number
D-Control  0.0076 0.9830 1.2685 1.1381 1 3437 6.118 92 1025
B-Contral  0.8424 1.0000 1.3335 1.2345 1.3766 4.356

N
5
5
15 0.8378 0.8800 1.1724 09033 1.2974 13.260 5 2200 16.00 140 876
3125 08007 00653 1.2658 1.2457 1.2826 1.186 5 22.00 16.00 8% 984
6.25 0.0158 09718 1.2792 1.2077 1.3420 3.754 5 26.00 16.00 90 1051
«125 04512 0.4788 07328 04712 09882 29.091 5 15.00 16.00 451 832
*05 (0.0000 0.0000 0.0317 0.0293 0.0337 5.540 5 15.00 16.00 1251 1251
50 0.0000 0.0000 0.0531 0.0337 0.0669 25.221 5 15.00 16.00 537 537
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates non-normail distribution (p <= 0.01) 0.84319 0.91 -0.6471 3.32768
Bartlett's Test indicates unequal variances (p = 5.97E-11) 59.3966 16.8119
The control means are not significantly different (p = 0.17) 1.49917 2.30601
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU
Steel's Many-One Rank Test 6.25 12.5 8.83883 16
Trimmed Spearman-Karber
Trim Level ECS0 95% CL
0.0%

50% 12430 12101 12767
10.0% 12.444 12.076 12.822
20.0% 12471 11.986 12.977

Auto-2.4% 12.423 12110 12.743
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Bivalve Larval Survival and Development Test-Proportion Normal
Start Date:  6/19/03 TestID: 0306-54NW Sample 1D: Norwegian Wind
End Date: 6/21/03 Lab ID: VWAAEE-AMEC NW Bioassa) Sampie Type: BW/GW-Combined gray & black water
Sample Date: 6/18/03

Protocol: ASTM 94

Test Species: CG-Crassostrea gigas
Comments:
Dose-Response Plot
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Sample ID: ADEC Cruise Ship
Start Date: 06/19/2003

Test: BV-Bivalve Larval Survi |
Species: MS-Mytits Species &

TR
n/ €

T

A :I\\ !ﬁhb

End Date: 06/21/2003

Test iD: 0306-54NW
Protocol: ASTM 84
Sample Type: EFF2-Industrial

Lab ID: WAAEE-AMEC NW Bioassay

Initial Final Total Number
Pos| ID | Rep Group Density Density Counted Normal Notes
1 77% A 7/11/02
2 194 13%7 Y
3 704 (%9
4 217 g9 i
5 74 0 N .
8 T20 o O | K&K T/ulé3
7 2/ | g7 l
8 (7Y | /¥§3
9 & o
10 717 2 Ob
11 / i "f 54
12 205 124 '=
13 292 ) v
14 189 I‘Cg W] 7{/!4!0’*.)
15
16 g‘]%
17 24 2.01
18 2.0D 14z \
19 \7% \Ole
20 2ip| (8]
21 {10 141
22 222 194
23 202 F1)
24 2729 0
25 15 il
26 182 \5D
27 5lp 0
28 19z {1l
29 (12 |78
30 192 WAV
31 LigS DA
32 | E¥ 181
33 % (&)
34 | |03
35 185 | 249
36 132 | 119
37 17 Hp4
38 2700 )
39 25 H¥
40 9% 182
Comments: -
D% 0
£ 236
Py 428 feau = L LY
L ghas® 't
22 3 250 g 7
ﬁ\_‘ 23 ,é, C i/ - S q’ a
gc b '
Y . .
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Test: BV-Bivalve Larval Survival and Development Test Test ID: 0306-54NW
Species: CG-Crassostrea gigas Protocol: ASTM 94
Sample ID: Norwegian Wind Sample Type: BW/GW-Combined gray & black water
Start Date: 6/19/03 End Date: 6/21/03 Lab ID: WAAEE-AMEC NW Biocassay
Initial Final Total Number
Pos| ID |Rep Group Density Density Counted Narmal Notes
2 1 1 D-Control 224 194 194 177
3 2 2 D-Control 224 204 204 189
1 3 3 D-Control 224 228 228 211
101 4 4 D-Control 224 217 217 206
261 5 5 D-Control 224 182 182 150
371 6 1 B-Control 224 177 177 169
8 7 2 B-Control 224 194 194 183
32| 8 3 B-Controi 224 188 188 181
231 9 4 B-Control 224 202 202 180
18] 10| & B-Control 224 200 200 192
21 | 11} 1 1.500 224 170 170 147
7 112] 2 1.500 224 215 215 189
36| 13 3 1.500 224 132 132 119
341144 4 1.500 224 167 167 103
20 | 15| 5 1.500 224 192 192 178
28 | 16 | 1 3.125 224 196 196 176
14 | 17 | 2 3.128 224 189 189 173
30|18 3 3.125 224 193 193 176
40| 18| 4 3.125 224 198 198 182
12| 20| 5 3,125 224 208 208 188
17 | 21 1 6.250 224 224 224 207
22 22| 2 6.250 224 222 222 194
25| 23| 3 6.250 224 175 175 166
4 | 241 4 6.250 224 217 217 199
151257 6 6.250 224 213 213 195
11| 26| 1 12.500 224 174 174 54
39127} 2 12.500 224 135 135 ls;
31| 281 3 12.500 224 165 165 34
19| 29| 4 12.500 224 173 173 106
35|30 5 12.500 224 185 185 129
1331 ] 1 25.000 224 292 292 0
20 324 2 25.000 224 261 281 0
51331 3 25.000 224 249 249 0
24 | 34| 4 25.000 224 229 229 0
38|35} 5 25.000 224 220 220 0
6 | 36| 1 50.000 224 220 220 0
9 | 37| 2 50.000 224 81 81 0
16| 38 | 3 50.000 224 117 117 0
33| 39| 4 50.000 224 63 63 0
27| 404 5 50.000 224 56 56 0
Comments:

Page 1 ToxCalc 5.0 Reviewed by:



Saltwater Chronic 48 Hour Toxicity Test Data Sheet - Northwest Bioassay Laboratory

etD oo £ b0 ‘(g‘:v Start Date & Time: éA‘Z K03

Sample ID: Mooty ime Cicrd End Date & Time: &/ 2r /2%

Test Organisms: O\ 5 ¥ ¢~

Contact:
Test No.: - Zpb- SN/ Test Protocol: /
Date Received:
Concentration |} Dissolved Oxygen i pH Salinity Temperature
or N (mg/L) | ___ (units) (ppt) C0)
Percent i 0 og | 480 ) 24 U 48 P O wadd |48 0 24 {48
C BT =0 34 1 8ol [X.001S.59 W22 | 298 || 129 | 152 |57
BreeC Head | %0 | SV Z ol 7.99 .06 1| 228 | Mz %05 |]i5.9 |15 |15%%
.s ErpIET AN FRTIEXYIK AL 7o | 206 | o5 Y[ 1<0 152 1 21
515 HaF1&0 71 ¢ 5 od| 808 @ .o |} 24 | 747 | Zas %o | 199 | (5%
-2 s Thd (%o 193] x4 5.0 749 | a5 | %o J] 157 ge__| 155
= %o [ a1 5 |} 2,90/ %5 18.05 T 744 | B9 [ Bes | 150 | 192 53
735 1.7 19 | <o Foe | LB M 187 | A9 | 30, 1750 | Ve |53
oo W15 114 B2 | T8 1 7ay 2w [ 134 | 1 | 90.1 {52 o [ 15
! :
Alkalinity* Chlorine Resid.
Conc. *{mg/L as CaC0;) {mg/L) Sample Description:
Control
Highest conc. Analyst Initials: i
Comments: 0 hrs: AMEC Earth & Environmental
24 hrs. Northwest Bioassay Laboratory
48 hrs. 5009 Pacific Hwy. E. Suite 2-0
Fife, WA 98424
Reviewed: v’ QA check: _K’(? (253) 922-4296
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Bivalve Larval Survival and Development Test-Proportion Alive

Start Date:  6/21/03 Test ID: 0306-6TNW Sample ID: Ryndam
End Date: 6/23/03 Lab ID: WAAEE-AMEC NW Bioassay Sample Type: BW/GW-Combined gray & black water
Sample Date: 6/20/03 Protocol: ASTM 94 Test Species: CG-Crassostrea gigas
Comments:
Conc-% 1 2 3 4 5
D-Control  0.9108  0.9484 0.8075 1.0000 0.8592
B-Control  1.0000 0.8967 0.8075 0.9812 0.8967
1.5 09202 09108 09484 0.9014 0.9155
3125 0.7793 0.7465 0.8263 1.0000 0.7277
6.25 1.0000 09859 0.9577 0.6948 0.9296
125 1.0000 0.8826 0.9906 0.8498 0.9108
25 0.7793 1.0000 0.7700 0.8028 0.7559
50 09671 0.8732 0.8732 0.8920 0.4695
Transform: Arcsin Square Root 1-Tailed
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat _ Critical MSD
D-Control  0.9052 0.9877 1.0807 1.1168  1.5365 12.551 5
B-Control  0.9164 1.0000 1.3147 1.1 166  1.5365 12.763 5
1.5 09182 1.0031 1.2841 12514 1.3415 2.673 5 0.047 2409 0.2832
3125 0.8160 0.8904 1.1648 1.0218 1.5365 18.256 5 1.062 2408 02832
625 0.9136 0.9969 1.3280 0.9855 1.5365 15.887 5 -0.326 2409 0.2832
125 09268 1.0113 1.3343 1.1728 1.5365 12.067 5 -0.380 2409 0.2832
25 0.8216 0.8965 1.1707 1.0540 1.5365 17557 5 1.012 2409 0.2832
50 0.8150 0.8893 1.1586 0.7549 1.3885 20.538 5 1116 2409 0.2832
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution {p>0.01) 0.96338 0.91 0.15208 0.55829
Bartlett's Test indicates equal variances {p=0.13) 9.95671 16.8119
The contrgl means are not significantty different (p = 0.82) 0.24057 2.30601
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU MSDu MSDp MSB MSE  F-Proh df
Dunnett’s Test 50 >50 2 0.20908 0.22652 0.03148 0.03456 0.50156 6, 28

Dose-Response Plot

1

0.9;1——4 :

0.8 % 1

ordo A - 1-tail, 0.05 level
.g__: B I of significance
T 0.6
g 3
2051
£ 5E 4
2 0.4 1
o ]
= ]
8 037

0.2 3

0.1

0 T L) T L) L) L)

£ g 2 & &8 5 =& 3
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Bivalve Larval Survival and Deve

lopment Test-Proportion Normal
Start Date:  6/21/03 TestID: 0306-6TNW Sample ID: Ryndam
End Date: 6/23/03 Lab ID:  WAAEE-AMEC NW Bioassa) Sample Type: BW/GW-Combined gray & black water
Sample Date: 6/20/03 Protocol: ASTM 94 Test Species: CG-Crassostrea gigas
Comments:
Conc-% 1 2 3 4 5
D-Control  0.9742 0.8812 0.7907 0.8227 0.9727
B-Control  0.9820 0.9162 0.7500 0.9665 0.9476
1.5 09433 09639 09010 0.7813 0.9538
3.125 (.8313 0.9811 0.965% 0.9615 0.8129
6.25 0.8505 0.9571 0.8676 0.8851 0.9141
125 07860 0.8298 0.7204 0.8398 0.7835
25 03614 0.2455 0.5061 0.1287 0.4598
50 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  0.9083 09954 1.2835 1.08956 1.4096 10313 5 87 971
B-Control  0.9125 1.0000 1.2974 1.0472  1.4362 11.693 5
1.5 0.9088 0.9959 1.2801 1.0841 13797  0.354 5 26800 18.00 89 979
3.125 009106 0.9979 1.2925 1.1235 1.4330 11.240 5 28,00 16.00 75 890
6.25 0.8949 0.9807 1.2466 1.1738 1.3623 5975 5 24.00 16.00 102 974
125 0.7919 0.8679 1.0090 1.0136 1.1590  5.243 5 17.00  16.00 208 989
25 0.3403 03729 06134 0.3669 0.7915 28.219 5 15.00 16.00 592 886
*50 0.0000 0.0000 0.0389 0.0348 0.0500 16,103 5 15.00 16.00 868 868
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution {p > 0.01) 0.95987 0.91 -0.5568 -0.1353
Bartlett's Test indicates unequal variances (p = 7.15E-04) 23.2551 16.8119
The control means are not significantly different (p = 0.88) 0.15392 2.30601
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU
Steel's Many-One Rank Test 12,5 25 17.8777 8
Maximum Likelihood-Prohit
Parameter Value SE__ 95% Fiducial Limits Control Chi-Sq Critical P-value Mu Sigma Iter
Slope 5.80654 0.56525 4.23714 7.37504 0.0896 24.2374 948773 7.9E-05 1.31875 0.17222 7
Intercept -2.6573 0.77335 -4.8045 -0.5102
TSCR 0.09476  0.0117 0.06227 0.12725 1.0
Point Prohits Yo 95% Fiducial Limits 0.9 A
EC01 2674 8.28139 55323 10.529 T
ECO05 3.355 10.851 7.96167 13.1076 0.8 4
EC10 3.718 125325 9.54806 14.7584 07
EC15 3.864 13.8119 10.9717 16.0078 -
EC20 4.158 14.9212 12.1385 17.0934 go-ﬁj
EC25 4.326 159436 13.225 18.1011 0.5 4
EC40 4.747 18.8415 16.3135 21.0399 304_'
ECSE0 5.000 208327 18,3914 23.1801 @]
EC60 5.253 23.0344 205946 25.7108 0.3 -
EC75 9.674 272212 24.4469 31.0553 0.2 ]
EC80 5.842 20.0864 26.0362 33.6422 .
EC85 8.036 31.4225 27.9434 37.0316 0.1 1
EC90 6.282 34.6302 30.4477 41.9159 0.0 d—r—prr <
EC95 6.645 39.9966 34.431 50.5804 1
EC99 7.326 52407 43.04 72.4924

Significant heterogeneity detected (p = 7.16E-05)
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Bivalve Larval Survival and D

evelopment Test-Proportion Normal
TestID: 0308-6TNW

Start Date: 6/21/03

Sample ID: Ryndam
End Date: 6/23/03 LabID: WAAEE-AMEC NW Bioassay Sample Type: BW/GW-Combined gray & black water
Sample Date: 6/20/03 Protocol: ASTM 94 Test Species: CG-Crassostrea gigas
Comments:
Dose-Response Plot
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Species: CR-Crassostrea
Sample ID: Ryndam
Slart Date: 06/21/2003

s 14T

Test: BV-Bivalve Larval Survival and Development Test

End Date: 06/23/2003

Test ID: 0306-61NW
Protocol: ASTM 87
Sample Type: EFF2-Industrial

Lab 1D: WAAEE-AMEC NW Bioassay
Initial Final Total Number
Pos| ID {Rep Group Density Density Counted Normal Notes L
1 [OD O INFHZTT vt Jado s,
2 [ o 9) M /220, !
3 ag [ T3]
4 g4 | 1%9
5 pAaA 4]
6 154 19,
7 i) 170
8 194 187
9 Z24 224
10 ALy, 20|
11 222 2|
12 209 202
13 ll.carI ?:'” 1 &
14 1%
15 [Y(p léds -
16 [ 82 LTS [ad 702302
17 | €3 1D
18 2-0 2 |78
19 204 L7771
20 190 0
21 \q 4 | o
22 (ol 14
23 94 15
24 Py O
25 142 [ 1Dl
26 202 €2
27 131 =2\
28 Al b LY
: e
30 ! e h ,
37 ble | (5% 15w 724]5%
32 > q3 150
33 12 1A
34 A1 4 [ A
35 L5 [Al
36 A1 1524
37 [els WO
38 LT\ 27
39 210 205 |
40 224 535 V
Comments:
ﬁ? “
1 Z/9
7 707
3 2/ Mean= 7/ 3
Y b Shdow.z 7.7
5 2 cv =54]
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Test: B

Sample ID: Ryndam

V-Bivalve Larval Survival and Development Test
Species: CG-Crassostrea gigas

Start Date: 6/21/03

End Date: 6/23/03

Test 1D; 0308-61NW
Protocol: ASTM 94

Sample Type: BW/GW-Combined gray & black water

Lab ID: WAAEE-AMEC NwW Bicassay
Initial Final Total Number
Pos| ID |Rep Group Density Density Counted Norma! Notes
4 1 1 D-Contro! 213 194 194 189
18] 2 2 D-Contral 213 202 202 178
33| 3 3 D-Control 213 172 172 136
39| 4 4 D-Control 213 220 220 203
16 | 5 5 D-Control 213 183 183 178
11 6 1 B-Control 213 222 222 218
23 | 7 2 B-Control 213 191 191 175
30 ] 8 3 B-Control 213 172 172 129
12| 9 4 B-Contro! 213 209 209 202
141 10} 5 B-Control 213 191 191 181
15 | 11 1 1.500 213 196 196 185
8 12| 2 1.500 213 194 194 187
26|13 3 1.500 213 202 202 182
32| 14| 4 1.500 213 192 192 150
13115 ] 5 1.500 213 195 195 186
31 ] 16| 1 3.125 213 166 166 138
6 )17 ] 2 3.125 213 159 159 156
7 {18 3 3.125 213 176 176 170
9 119 4 3.125 213 234 234 225
3520 5 3.125 213 155 155 126
34 | 21 1 6.250 213 214 214 182
10| 22 ] 2 6.250 213 210 210 201
191 23] 3 6.250 213 204 204 177
25124 4 6.250 213 148 148 131
3125 5 6.250 213 198 198 181
28 [ 26 | 1 12.500 213 215 215 169
171 27| 2 12.500 213 188 188 156
36| 28] 3 12.500 213 211 211 152
271 29| 4 12,500 213 181 181 152
21130 ] 5 12.500 213 194 194 152
37 | 31 1 25.000 213 166 166 60
40| 321 2 25.000 213 224 224 55
291331 3 25.000 213 164 164 83
38| 34| 4 25.000 213 171 171 22
221 35| 5 25.000 213 161 161 74
5 {3 ] 1 50.000 213 206 206 0
24 | 37| 2 50.000 213 186 186 0
2 13] 3 50.000 213 186 186 0
20 39| 4 50.000 213 190 190 0
1 40| 5 50.000 213 100 100 0
Comments:

Page 1 ToxCalc 5.0 Reviewed by,



Saltwater Chronic

Client:

qlﬂﬁk\v\nu 4 W: ‘50‘"*

48 Hour Toxicity Test Data Sheet - Northwest Bioassay Laboratory

Start Date & Time:  b/21/e3  [92 D
Saraple ID: b A & End Date & Time: £ /R3/02% /7,30
Contact: v Test Organisms: o3
Test No.: OZ2pb-b [ e Test Protocol: , )
Date Received: ©/14%/
Concentration | Dissolved Oxygen pH Salinity . Temperature
or (mg/L) )2 !',l rﬂ (unjts) (ppt) & (DC)
Percent 1 o 24 | 48 [ o 24 8 [I o 24 . 48 - f 0 24 | a8
C 1 0 [ 7.9 .1 -W—% 790 | 901 []2%.0 [2&.2 [20A | /la,‘—/ /6.0 | (5. ¥
Brvee HEv [ 39 §9 K> 1995 | 9.0 23 Sze7 (205 {456 | /6.0 |75 7
I< 12 e | 7.0 25525 [ 3,00 {292 (284 [30.0 His J lisy 1.5 5
2 118 'IEN G0 1> Tk 17595 | 904 {289 293 [30.5 /50 155 /5 <
075 IR 71 W19 1743 | 307 D222 2% .1 (3% Hisskb |59 |w. 5
‘2. dpq133 [7] W7.75 [29¢ [2)] H2s.0 258 (315 {1157 | i5% 160
15 1% %973 1l K Wo) [god [ 34 HZB3F 0w (990 Hisb [ (52 | 5»
S 19- 171 9% 20 [ e | 2it | 436 Hz36 2% ¢ [39.7 Vs 7 | /57 )
k
5
Alkalinity* Chlorine Resid.
Cong. *(mg/L. as CaCOy) (mg/L) Sample Description:
Control
Highest conc. Analyst Initials: h"’", (7S
Comments: 0 hrs: AMEC Earth & Environmental
24 hrs. Northwest Bioassay Laboratory
48 hrs. 5009 Pacific Hwy. E. Suite 2-0
Fife, WA 98424
Reviewed: %/5 QAcheck: (/2 (253) 922-4296




AMEC Earth & Environmental

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

Client:
Sample ID:
Test No.:

Marine Dilution Worksheet

Q\f oY dq e Analyst: LA
Test Date: é‘/zi /a 5
cho (, - é/ﬂ/w‘l 0 306462 Test Type:
Brine salinity: 67
Equation for Salinity Adjustment: VB = VE 30 - SE
SB-30

Effluent Salinity Adjustment: 260 | 2¢ = %)

b7-30 g7

Brine Control Salinity Adjustment:

17 -9 3125 ' g (SNE]
25 L2.5 -] 50, o
S o 129 _¥) (o) N
DI Volume
[ BrneControl [ |2~ [ %1 [ 7o | [ 2l |

Calculations for all concentrations except highest:
1. Effluent Volume = Total Volume X Concentration (%)
2. Brine Volume = Effluent Volume X Salinity Adjustment
3. Seawater Volume = Total Volume - Effluent Volume + Brine Volume
Calculation for highest concentration:
1. Efftuent Volume = Total Volume / (1.0 + Salinity Adjustment)
2. Brine Volume = Total Volume - Effluent Volume
3. Concentration = Effluent Volume / Total Volume
Calcuation for brine control;
1. Brine Volume = Brine Volume for highest concentration
2. DI Volume = Brine Volume / Brine Control Salinity Adjustment
3. Seawater Volume = Total Volume - DI Volume + Brine Volume

Reviewed/ Date:



Bivalve Development Bioassay Worksheet

Client: SMhn g b Lt e {souw Q“(l/wﬁ“”"\ Start Date/Time: 6/2 {A" 5 \[[ A @
Test No.: _ : O3op- I NW End Date/Time: Y23 /03 (730
Test Species: Oydgcr C v o5 s s ‘M“’w Date Received: 6//9/03
75 |
Sample Type: Crvise S LL\ P
Test Chamber Type and Sample Volume: 20 v Q U Ct_\
Spawn Initiation Time: _ [S© @
Male Female
Nurmnber of Spawners: S
Spawn Condition: apQo CSL
‘-J
Fertilization Time: (s Lf 5

Egg Stock Density Calculation:

Eggs Counted {x}. éj é
>7

60

Se

~7

Mean (/)0
AP

Overall Mean:

Mean: (rQ[) X 42 = Qszoeggs!m

Initial Stock - Z';(ZD eggs/ml

fnoculum Stock - 7 O()  eggs/ml

Percent Division Upon Inoculation: 9 é
1410

Time of Inoculation;

Comments:

D

[

Stock Dilution Factor
12, &

AMEC Earth & Environmental

Northwest Bicassay Lab

5009 Pacific Hwy. E. Suite 2-0

Reviewed/ Date: _}{S’_

Fife, WA 98424
(253) 922-4296

AN



Bivalve Larval Survival and Development Test-Proportion Alive

Start Date:  9/13/03 Test ID: 0309-05NW Sample ID: CARNIVAL SPIRIT
Er_'ld Date: 9/15/03 LabiD: WAAEE-AMEC NW Bioassay Sample Type: BW/GW-Combined gray & black water
Sample Date: 9/12/03 Protocol: ASTM 94 Test Species: MS-Mytilis species
Comments:
Conc-% 1 2 3 4 5

D-Control 0.7041 0.8520 0.8316 0.7602 0.7092
B-Control 0.7143 0.8928 0.8163 0.7755 0.9337
1.5 07959 0.8673 07958 0.7143 0.7806

3125 0.6378 0.8367 0.7857 0.8163 0.7602
6.25 0.8367 0.7143 0.7755 0.9286 0.8673
125 0.7653 0.8214 0.6378 0.7602 0.7245

25 0.8061 0.8112 0.7959 0.8929 0.8418

50 0.7857 0.8316 0.8622 0.7500 0.8061

“fransform: Arcsin Square Root 1-Tailed

Conc-% Mean N-Mean Mean Min Max CV% N t-Stat  Critical MSD
D-Control (.7714 0.9333 1.0760 0.9956 1.1760 7.708 5
B-Control 0.8265 1.0000 1.1519 1.0089 1.3103 10.598 5

15 0.7908 0.9568 1.0985 1.0069 1.1980  ©.200 5 0448 2409 01210
3425 07673 09284 1.0713 09250 1.1548  8.360 5 0.094 2409 0.1210
5
5
5
5

6.25 0.8245 09975 1.1474 1.0069 1.3002 9.808 -1.423  2.408 0.1210
12.5 0.7418 0.8975 1.0404 09250 1.1345 7.388 0709 2409 04210
25 08296 1.0037 1.1475 1.1021 1.2373 4791 -1.424 2408 0.1210
50 0.8071 0.9765 1.1180 1.0472 1.1905  4.898 -0.837 2409 0.1210

Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.97984 0.91 -0.1018 -0.3749
Bartlett's Test indicates equal variances {p = 0.81) 3.01192 16.8119

The control means are not significantly different {p = 0.28) 1.15078 2.30601

Hypothesis Test {1-tail, 0.05) NOEC LOEC ChV TU MSDu MSDp  MSB MSE F-Prob df
Dunnett's Test 50 >50 2 0.10811 0.13958 0.00816 0.0063 0.2921 6,28

Dose-Response Plot

________________________ 1-tail, 0.05 level
@06 ------------ of significance

1.5 4
3.125 4
6.25 -
12.5 -
25 4
50

D-Control
B-Control A

- Page 1 ToxCalc v5.0.23 Reviewed by:ﬁ



Bivalve Larval Survival and Development Test-Proportion Normal

Start Date:  9/13/03 Test ID:  0309-05NW Sample ID: CARNIVAL SPIRIT
End Date: 9/15/03 Lab ID: WAAEE-AMEC NW Bioassa) Sample Type: BW/GW-Combined gray & black water
Sample Date: 9/12/03 Protocol: ASTM 94 Test Species: MS-Mytilis species
Comments:
Conc-% 1 2 3 4 5

D-Control 0.7536 0.7605 0.8528 0.7047 0.8273
B-Control 0.8643 0.8571 0.8125 0.8289 0.7486
1.5 0.7436 0.8353 0.8397 0.8428 0.8738

3.125 0.8800 08110 08117 0.8000 0.7852
625 0.8841 0.7857 0.8026 0.8077 0.8353

125 0.7733 0.7516 0.8640 0.8255 0.9014

25 0.8038 0.7358 0.7436 0.5371 0.6242

50 0.0000 0.0000 0.0000 0.0000 0.0000

Transform: Arcsin Sguare Root Rank 1-Tailed Number Total
Conc-% Mean N-Mean Mean Min Max CV% Sum _ Critical Resp Number
D-Control 0.7798 0.9483 1.0853 0.9963 1.1770 6739 166 756
B-Control 0.8223 1.0000 1.1379 1.0456 1.1935 5.185

N
5
5
15 0.8275 1.0063 1.1451 1.0398 1.2107 5516 5 33.00 16.00 134 775
3125 0.8176 09943 1.1312 1.0889 1.2171 4.404 5 32.00 16.00 139 752
625 0.8231 1.0010 1.1386 1.0805 1.2235 4623 5 33.00 16.00 142 808
12,5 0.8232 1.0010 1.1416 1.0480 1.2514 7.300 5 32.00 16.00 131 727
25 (.6889 0.8378 0.9833 08226 1.1119 11.716 5 20.00 16.00 256 813
*50  0.0000 0.0000 0.0398 0.0385 0.0413 2.670 5 15.00 16.00 791 791
Auxiliary Tests Statistic Critical Skew  Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.9818 0.91 -0.1686 0.13363
Bartletl's Test indicates unequal variances {p = 2.48E-05) 31.0484 16.8119
The control means are not significantly different (p = 0.25) _ 1.2535 2.30601
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChvV TU
Steel's Many-One Rank Test 25 50 35.3553 4

Trimmed Spearman-Karber
Trim Level EC50 95% CL
0.0% 31.695 31.139 32.262
5.0% 32381 31712 33.056
10.0% 32.880 32.031 33.771 1.0
200% 33135 32724 33.5%1 0.9
Auto-0.0% 31685 31.139 32262 0.8 ]

0.7 -
056 -
0.5 1
0.4 1
0.3
0.2
0.1 4
0.0 -
0.1
0.2 —

1 10 100

Response

Page 1 ToxCalc v5.0.23 Reviewed by: 4 S



Start Date:

9/13/0

3

Bivalve Larval Survival and Development Test-Proportion Normal

End Date:

9/15/0

3

Sample Dafe; 9/12/03

Comments:

Test ID:  0309-05NW

Lab ID: WAAEE-AMEC NW Bioassay Sample Type:
Protocol: ASTM 94

Sample 1D:

Test Species:

CARNIVAL SPIRIT

BW/GW-Combined gray & black water
MS-Mytilis species

Page 2

o o
(o) [{e) -
T "FBT RESBEN]

® 0.7

Proportion Norm
o o o 2 9 ©
IO CHR~ T S B 1

(=]

Dose-Response Plot

ALaLlill

f

e

o

D-Control

B-Control 4

1.5 -

3.125 -

25 4
*50

6.25 ~
12.5 +

ToxCalc v5.0.23

Reviewed by: ﬁ



Test: BY-Bivalve Larval Survival and Development Test Test ID: RFOEOBEIMI—FT2 1S TIrs 0209 - 05 NN
Species: MS-Mytilis species o vzl <ot Protocol: ASTM 94 o ! aw
Sample ID: Garival-Spifit-Eer—ReTTTx" ? Sample Type: i —
Start Date: 846483 A)13|o End Date: 8/6/83- al\s|o3  Lab ID: WAAEE-AMEC NW Bioassay
Initial Finai Total Number

Posj ID |Rep Group Density Density Counted Normal ~_Notes

1 190k TN EE

2 {90 1l

3 54 125

4 o4 (A3

5 1715 q4

6 {25 10%

7 Lo 45

8 142 (LY

9 \Slp 131

10 Wi 150

y 25 [

12 1 EXC

13 152 L AQ

14 {4 @)

15 ) V30

16 41 Q

17 Y 104

18 \ 5% ¢/

19 59 15

20 {82 1471 s

21 2% ) AR

22 169 (17

23 153 124

24 4 \ 22

25 110 A7

26 46 (2

27 {10 AZ—'};..

28 ilg]

29 fl‘?ga- ()

30 3 | 159

31 %3 | 137

32 P =3 l

33 Lo {371

34 40 1o

35 149 [05

36 10 123

37 1S o

38 140 (21

39 123 127

40 1449 The! ¥
Comments:

2F Yay O ‘ o\(g

Page 1 ToxCalc 5.0 Reviewed by: %3



Test: BV-Bivalve Larval Survival and Development Test
Species: MS-Mytilis species
Sample 1D: Carnival Spirit

Start Date: 9/13/03

End Date: 9/15/03

Test ID: 0309-05NW
Protocol: ASTM 84

Sample Type: BW/GW-Combined gray & black water
Lab ID: WAAEE-AMEC NW Bioassay

Initial Final Total Number
Pos| ID | Rep Group Density Densify Counted Normal Notes
17 1 1 D-Control 196 138 138 104
33 2 2 D-Control 196 167 167 127
301 3 3 D-Control 196 163 163 139
35| 4 4 D-Control 196 149 149 105
191 5 5 D-Control 196 139 139 115
38 6 1 B-Control 196 140 140 i21
0] 7 2 B-Control 196 175 175 150
15 8 3 B-Control 196 160 160 130
121 9 4 B-Control 196 152 152 126
31|10 ] 5 B-Control 196 183 183 137
11911 1 1.500 196 156 156 116
25| 12| 2 1.500 196 170 170 142
g 113 ] 3 1.500 198 156 156 131
26 | 14 4 1.500 196 140 140 118
23 | 15 5 1.500 196 153 153 134
1] 16| 1 3.125 196 125 125 110
4 | 17 ] 2 3.125 196 164 164 133
3 118 3 3.125 196 154 154 125
36| 19] 4 3.125 196 160 160 128
4] 20| 5 3.125 196 149 149 117
7 |21 1 6.250 196 164 164 145
34122 2 6.250 196 140 140 110
131 23 3 6.250 196 152 152 122
20 24| 4 6.250 196 182 182 147
27 | 25 5 6.250 196 170 170 142
2 26 1 12.500 196 150 150 116
28 | 27 2 12.500 196 161 161 121
6 | 281 3 12.500 196 125 125 108
24 | 29 ( 4 12.500 196 149 149 123
8 |130] 5 12.500 196 142 142 128
39| N 1 25.000 196 158 158 127
221324 2 25.000 196 159 159 117
37133 3 25.000 196 156 156 116
5 [34] 4 25.000 196 175 175 94
3213 | 5 25.000 196 165 165 103
20 [ 36 | 1 50.000 196 154 154 0
211 37| 2 50.000 196 163 163 0
14138 ] 3 50.000 196 169 169 0
6|39 | 4 50.000 196 147 147 0
181 40} 5 50.000 196 158 158 0
Comments:

Page 1 ToxCalc 5.0 Reviewed by:



Saltwater Chronic

Client:
Sample ID:
Contact:

Test No.: O S o9 [‘_JEJ

48 Hour Toxicity Test Data Shee

-

Concentration Dissolved Oxygen pH
or (mg/L) (units)
Percent
C %> | oo | .6 BT137 190
rr g C § I I [
‘ - q CBI- . l § 71. 2
3 125 23 . 7.3
L. 25 | %% Nl WAL
1.5 L T ! 8 4 1 .
1 B 31 ] 15, ¢ | 7137
S LI 1352
| - :
) ] i ]
‘ i
E
| y
Alkalinity* Chlorine Resid.
Conc. *(rg/ L as CaCOs) (mg/L)
Control
Highest conc. k
Commenis: 0 hrs:
24 hrs.
48 hrs.
Reviewed: \“ g

Start Date & Time: ?/173/0 2 13499
End Date & Time: /3 IR Al
Test Organisms: _ A _94 /[a/ru.'."z.“/.‘s
Test Protocol: ’
Date Received: f ;f Z/ o3

g Salinity Temperature
I t °C

%c El2%.0 | 290 | 2% .1 140 | 146
i 7221 3% 4.0 1Y
£ 728.% | 4%./ 4.0 | /2.9
: 235 1390 | 139
: 29371 N 14 140 | itk
! o Tl W /49 [ 142 | 114
293 [23.5 EVESE v |4l 1137

37 [} A3 79.5 : 2] 140 [3.9
8 B
z :
? hi

Sample Description:
Analyst Initials: 5,1'

QA check: 5{ g _}_

t - Northwest Bioassay Laboratory

AMEC Earth & Environmenta
Northwest Bioassay Laborator
5009 Pacific Hwy. E. Suite 2-0

Fife, WA 98424
(253) 9224296



Bivalve Development Bioassay Worksheet

Cclient QagnneniWhison Start Date/Time: atdle A/13[03 340
TestNo. _0209- DCJNV\J 12T o%30%M<  End Date/Time: 9/15 /ﬁ} 13Vo
Test Species: M4 g4 [ly provinc. lis Date Received: qfiz/o3
Sample Type: cruise Skip

Test Chamber Type and Sample Volume: 30 LR via ’

Spawn Initiation Time: X o

Number of Spawners: 3 Male 3 Female
Spawn Condition: Q(Q o d

/
Fertilization Time: .f/ D

Egg Stock Densily Calculation:

Eggs Counted (x): b Q”
5 7
4 2
A
7 A
Mean S S Overall Mean S
Mean

S x 42 = 2VO  eggsim (initial stock)

Stock Dllutlon Factor
Initial Stock £ (O eggs/ml = I 05
Innoculum Stock 20 D eggs/m!

cop 0
Percent division upon innoculation: ':lé /C'
Time of innoculation: / 3j 0

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

' Fife, WA 98424
Reviewed/ Date: (253) 922-4296




AMEC Earth & Environmental

Marine Dilution Worksheet

Northwest Bioassay Lab
5009 Pacific Hwy. E., Suite 2
Fife, WA 28424

Client:
Sample ID:
Test No..

Sz o + wl\S OV Analyst: e
Cavnival <hint Test Date: ?/!'3 /15
L
030f-0% Test Type: Bt\da\r" deue\otouﬁm,_j‘
Brine salinity: 9%
Equation for Salinity Adjustment: VB =VE 30 - SE
SB-30
Effluent Salinity Adjustment: J0-0 . 30 o/ 4
IE-30 (%
Brine Control Salinity Adjustment: o—-0O o
2555 2 ot 4

Control NA NA NA 25 0wl

.S 273 A4 .65

31015 |7.% ] 4 2,44

.25 /S5, 63| . 44 b, 38

i1-% 21,25 1 4q (D75

L5 62.5 | .44 177.9

50 125 44 s

DI Volume a

[ BrineControl [ /25 | +49 [ g | [ 250X |

Calculations for all congentrations except highest:
1. Effluent Volume = Total Volume X Concentration (%)
2. Brine Volume = Effluent Volume X Salinity Adjustment
3. Seawater Volume = Total Volume - Effluent Volume + Brine Volume
Calculation for highest concentration:
1. Effluent Volume = Total Volume / (1.0 + Salinity Adjustment)
2. Brine Volume = Total Volume - Effluent Volume
3. Concentration = Effluent Volume / Total Volume
Calcuation for brine control:
1. Brine Volume = Brine Volume for highest concentration
2. DI Volume = Brine Volume / Brine Control Salinity Adjustment

~ 3. Seawater Volume = Total Volume - DI Volume + Brine Volume
Reviewed/ Date: E ;



Echinoderm Sperm Cell Fertilization



sperm Cell Fertilizatl

on Test-Proportion Fertilized

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

Test1D: 0306-28NW
LabiD: WAAEE-AMEC NW Bivassa) Sample Type:

Sample 1D:

Spirit of Columbia
BW-Black Water

Protocol: DL 87-Dinnel/Link Test Species: SP-Sirongylocentrotus purpuratus
Comments:
Conc-% 1 2 3 4 5
D-Control  0.8500 0.8700 0.8100 0.7700 0.8000
B-Control 0.8200 0.7900 0.8000 0.7800 0.8600
15 08500 0.7500 0.7500 0.8000 0.8800
3125 0.8300 0.8300 0.0000 0.7600 0.7800
625 07300 0.8100 0.8200 0.8000 0.8000
12.6 08400 0.8400 0.8400 0.8400 0.8200
o5 (.7600 0.7300 0.8300 0.8000 0.8200
50 06600 07800 0.6800 0.7300 0.6800
Transform: Arcsin Square Root 1-Tailed
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat  Critical _MSD
D-Control  0.8200 1.0123 1.1345 1.0706 1.2019 4.640 5
B-Control 0.8100  1.0000 11209 1.0826 1.1873 3.702 5
15 0.8080 09951 1.1183 1.0472 1.2171 6.779 5 0.461 2.409 0.0845
3425 0.8200 1.0123 1.4364 1.0588 1.2490 6.493 5 .0.054 2.409 0.0845
625 07920 0.9778 1.0082 1.0244 1.1328 3.879 5 1035 2409 0.0845
125 0.8360 1.0321 11540 1.1326 1.1593 1.032 5 0554 2409 0.0845
25 0.7880 0.9728 10038 1.0244 1.1458 4.669 5 1162 2409 0.0845
«50 07060 0.8716 0.9989 0.0483 1.0826 5470 5 3869 2.409 0.0845
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution {p>0.01) 0.95772 0.91 0.28942 -0.4115
Barilett's Test indicates equal variances {p=0.13) 9.86603 16.81198
The control means are not significantly different (p = 0.66) 0.45449 2.30601
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 0.06895 0.08394 0.01322 0.00307 0.00339 6,28
Dose-Response Plot
1
1-tail, 0.05 level
T S
.ﬁ 0_7;: 4 of significance
£ 0.6
o]
c 0.5
o E
5 043
[ ]
0 0.3 4
o ]
0.2 4
0.4 3
01 . . . ' . ;
T T 9 9 9 P 9 2
b= = = v @ - *
=] =] o
Q Q
o) @
Page 1 ToxCalc v5.0.23 Reviewed by:_ﬁ_



Species: SP-

Sample 1D: Spirit of Colum
Start Date: 06/10/2003

Test: SC-Sperm Cell Fertilization Test
Strongylocentrotus purpuratui
bia #1 B leet &

&

End Date: 06/10/2003

Test |D: 0306-28NW

Protocol: DL 87-DinnelfLink

Sample Type: EFF2-Industrial

Lab 1D: WAAEE-AMEC NW Bioassay

Total Number
Pos| ID | Rep Group Counted Fertilized Nptes,
1 /00 et It 7/z1 /03
2 [0D 1 . e
3 o0 Xo
4 100 37
5 100 76
6 loo | 0 {
7 (0D 17z
8 /D02 71
g (OO <)
10 /00 | ¥1~r
11 00 76
12 {c0 %3
13 100 Ll
14 00 | b¥ \
15 100 & ¢ \
18 {20 d \
17 [0O ¥ \
18 /20 LY \
19 1oy 7%, \
20 [oD | 12 \
21 == 73 \
22 10D cxr Z- \
23 [0 97 \
24 Crao | X0 \
25 ;00 Xz \
26 0D 7> \
27 (0° | T4, \
28 00 | 81 « |
29 [D0 %4
30 = Y z—]
31 ] 0® 25
32 [ ©0D S
33 [0 5
34 i) 14
35 /00 %>
36 /oo ¥3 . N ;
37 ;D0 FA'd [\ /
38 o0 ‘52 \\ /
39 ino 2
40 10D 7 \
Comments: \
Page 1 ToxCalc 5.0 Reviewed by: g ]



‘ﬁst: sC-Sperm Cell Fertilization Test Test ID; 0306-2BNW
Species: SP-Strongylocentrotus purpuratus Protocot; DL 87-Dinnel/Link
Sample I1D: Spirit of Columbia Sample Type: BW-Black Water
Start Date: 6/10/03 End Date: 6/10/03 Lab ID: WAAEE-AMEC NW Bioassay
Total Number
Pos| ID |Rep Group Counted Fertilized Notes
3 1 1 D-Control 100 85
4 2 2 D-Contro! 100 87
) 3 3 D-Control 100 B1
8 4 4 D-Control 100 77
3 5 5 D-Control 100 80
171 6 1 B-Conirol 100 82
34 7 2 B-Control 100 79
8 ] 3 B-Contro! 100 a0
9] 8 4 B-Control 100 78
39| 10| 5 B-Control 100 86
ag | 41 ] 1 1.500 100 85
20| 121 2 1.500 100 75
11 | 13 ¢ 3 1.500 100 75
24 | 14| 4 1.500 100 80
27151 5 1.500 100 88
35 | 16 | 1 3.125 100 83
ag 171 2 3.125 100 83
231181 3 3.125 100 g0
5 1191 4 3.125 100 76
371201 5 3.125 100 78
261211 1 6.250 100 73
6 | 221 2 6.250 100 81
22 1 2341 3 6.250 100 82
15 | 24 | 4 6.250 100 80
1 1251 5 6.250 100 80
281 26| 1 12.500 100 84
3z | 27| 2 12.500 100 84
131281 3 12.500 100 B4
ig| 201 4 12.500 100 84
30| 30 ] 5 12.500 100 82
40 1 1| 1 25.000 100 76
211321 2 25.000 100 73
12| 33| 3 25.000 100 83
33 | 341 4 25.000 100 80
10| 3| 5 25.000 100 82
25| 36 | 1 50.000 100 66
2 | 37| 2 50.000 100 78
14 | 381 3 50.000 100 68
71391 4 50.000 100 73
201401 5 50.000 100 68
Comments:
Page 1 ToxCalc 5.0 Reviewed by:



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

Client: VUMWY ¢ \\!;\SBY\

Sample ID: £|70th \ i?)b)

Test No: 0470(9 '2(0“\1\)

Physical and Chemical

Measurements of Test Solutions

Salt Water Bicassays

Analyst: M:

I

Test Date: HIO}O@

Test Type: E(/l'\-!ﬂﬂo\f'(m el

Test Species: S, i;)w,r P[,(YJL tus

15 2% 797 |48 | 130
20 2.4 N4e %3 |13-0
Sample Description:
¢ Diege
Echinoderm Source: ﬁﬁ%ér?f ) i Date Received: éA DA 4

4y LA

Comments:

Reviewed: — 6/{ b /0 ?

el



Start Date: 6/10/03

Sperm Cell Fertilization Test-Proportion Fertilized

TestID: 0306-29NW Sample 1D; Spirit of Columbia
Somple et g Pt DL 87 e TSRO TS GW-Gray itr
Comments: elL est Species: SP-Strongylocentrotus purpuratus
Conc-% 1 2 3 4 5
D-Control  0.8000 0.7800 0.7800 0.7500 0.7900
B-Control  0.7400 0.8600 0.7800 0.7100 0.8100
1.5 0.0000 0.0000 0.0000 0.0000 0.0000
3.125 0.0000 0.0000 0.0000 0.0000 0.0000
6.25 0.0000 0.0000 0.0000 0.0000 0.0000
125 0.0000 0.0000 0.0000 0.0000 0.0000
25 0.0000 0.0000 0.0000 0.0000 0.0000
50 0.0000 0.0000 0.0000 0.0000 0.0000
Transform: Arcsin Square Root Rank 1-Tailed
Conc-% Mean N-Mean Mean Min Max CV% N Sum_ Critical
D-Control  0.7800 1.0000 1.0820 1 0472 1.1071 2.067 5
B-Control  0.7800 1.0000 1.0855 1.0021 11873  6.671 5
*1.5 0.0000 0.0000 0.0500 0.0500 0.0800 0.000 5 16.00  16.00
*3.126  0.0000 0.0000 0.0500 0.0500 0.0500  0.000 5 15.00 16.00
*8.25 0.0000 0.0000 0.0500 0.0500 0.0500 0.000 5 15.00 16.00
125 0.0000 0.0000 0.0500 0.0500 0.0500  0.000 5 15.00  16.00
*25 0.0000 0.0000 0.0500 0.0500 0.0500 0.000 5 15.00 16.00
*50 0.0000 0.0000 0.0500 0.0500 0.0500 0.000 5 15.00 16.00
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates non-normal distribution {p <= 0.01) 0.39327 0.91 -2.0225 16.7802
Equality of variance cannot be confirmed
The control means are not significantly different (p = 0.94) 0.07798 2.30601
_Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU
Steel's Many-One Rank Test <1.5 1.5
Dose-Response Plot
0 r "4 > 4 9 <
z g 2 8 & = & g
5 5 ' o © £
Q o '
0O m

Page 1
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Test: SC-Sperm Cell Fertilization Test

Species; SP-Strongylocentrotus purpuratus
Sample ID: Spirit of Columbia #2
Start Date: 06/10/2003

Tiny G

End Date: 06/10/2003

Test ID: 0306-26NW

Protocol: DL 87-Dinnel/Link

Sample Type: EFF2-Industrial

Lab ID: WAAEE-AMEC NW Bioassay

Total Number
Pos | ID | Rep Group Counted Fertilized Notes
Py [oC | T A 2/u/o%
42 [Oa o ’
43 [ O0 %3
44 /0B 3/
45 Iy o
46 {OC /)
47 X ]>) O
48 {20 0
49 (0o T ©
50 (oo | T¢f
51 jov F0
52 /oo O
53 JDO I5
54 /00 0
55 /DD [2)
56 IEE [#]
57 oo | 74
58 100 o
59 {00 0
60 { DO &
61 loo (7]
62 oo | 71K
63 oo o
64 'EERIG
65 {00 [
66 JjDo o
67 /oo (@)
68 (OO nid
69 Do o
70 | OO 1%
71 ioQ 0
72 {00 79
73 " oo [o)
74 fon 0
75 [o0 o
76 {od [
77 {00 0
78 (DD (¥
79 {00 [
80 /o0 0
Comments: j
Page 1 ToxCalc 5.0 Reviewed by:&




Test: SC-Sperm Cell Fertilization Test
Species: SP-Strongoncentrotus purpuratus
Sample ID: Spirit of Columbia

End Date: 6/10/03

Start Date: 6/10/03

Test ID: 0306-29NW
Protocol: DL 87-Dinnel/Link

Sample Type: GW-Gray Water
Lab ID: WAAEE-AMEC NW Bioassay

Total Number
Pos| ID |Rep Group Counted Fertilized Notes
51 1 1 D-Control 100 B0
0| 2 2 D-Control 100 78
68 | 3 3 D-Control|. 100 78
53| 4 4 D-Control 100 75
72 5 5 D-Controi 100 79
57| 6 1 B-Contral 100 74
431 7 2 B-Controli 100 86
62| 8 3 B-Control 100 78
50 9 4 B-Control 100 71
4 1 10] 5 B-Control 100 81
47 | 11 1 1.500 100 0
61 | 12 2 1.500 100 0
54 1 13| 3 1.500 100 0
66 | 14 4 1.500 100 0
771151 5 1.500 100 0
74716 | 1 3.125 100 0
63 | 17 ) 2 3.125 100 0
78] 18| 3 3.125 100 0
491 19 4 3.125 100 0
48| 20| 5 3.125 100 0
58 | 21 1 6.250 100 0
65 | 22| 2 6.250 100 0
B0 | 23| 3 8.250 100 0
60 | 24 1 4 6.250 100 0
46 | 25| 5 6.250 100 0
411 26| 1 12.500 100 0
w27 2 12.500 100 0
7928 3 12.500 100 0
73129 4 12.500 100 0
451 30 5 12.500 100 0
59 | 31 1 25.000 100 0
69 | 32 2 25.000 100 0
75133 3 25.000 100 0
42 [ 34 4 25,000 100 0
56 | 35| 5 25.000 100 0
671 36| 1 50.000 100 0
71137 2 50.000 100 ¢
56 | 38| 3 50.000 100 0
64 | 39| 4 50.000 100 0
52 1 40| 5 50.000 100 0
Comments:
Page 1 ToxCale 5.0 Reviewed by:_




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

Client: S laywin 1 Wilkan

Sample ID: SOC;# 7 G’rul, e bos

Test No: 020~ ZINW

Analyst: \E

7
Test Date: _[_p/ i [}/OZ

Test Type: E{Z@tl(ﬁ{[kﬂ SFQ@’ 4 C@j/

Test Species: S, 'Ob(ff DA NS

Physical and Chemical
Measurements of Test Solutions
Salt Water Bioassays

Initial Readings

[.5Y] §o 1500 242 | 2o
Wing covi |17 |19 | 260 3.0
1.5 19 11913 | Yo | 130
3125 84 1742 1790 | 3.0
lr.25 19 1791 1290 | 124
123 74 1734 1740 | 130
15 10 11Tk a7 | so
% 24 1155 %S |z

Sample Description:

AmeC Saa Diege
Echinoderm Source: /55404 661:/ LA

Comments:

Date Received:

C/1b/s 3

Reviewed: ./ &A b A )




Echinoderm Egg Fertilization Bioassay Worksheet

Client: Seirct of Colvamlo i Start Date/Time: 5/ 2] A ke
TestNo.. _©30b- 29 Ww/, o306 -2y A/ End Date/Time: Y16/02-
Test Species: _ 5 'ou-({)u,,;‘«l-uq Date Collected: &/ ?% 3
Injection Time: 12 3 %

Eggs Counted (x): 6 8/ Mean: bf X 42 = Z {é L egas/ml

Si
é% Egg Dilution Factor
A 254 2- eggs/ml = 1,2.3

2000 eggs/ml

Sperm Counted (y) or Absorbance at 400nm: < 8/

Sperm Dilution Factor

2000:1 Sperm Stock = y (0.1) = B
4.0x10°

Sperm to Egg Ratio

Rangefinder Test: 2000:1 16001 1200:1 800:1 400:1 200:1 100:1
mLs Sperm Stock 50 40 30 20 10 5 25
mLs Seawater Diluent 0 10 20 30 40 45 47.5
Time Rangefinder Ratio: Fert. Unfert. Percent Fert,
Sperm Added: |; 3 o joo - | {or o (D05
Eggs Added: ERY 2e0 "y 99 L if Yo
Test Ended: (4 po Hog ! | {00 % {00 Zo
—8w:f o0 O (OO L
Definitive Test Sperm:Egg Ratio Used; 500" [
Time
Sperm Added: i 41D Fert Unfert. Percent Fert.
Eggs Added: [H%0 QC1 X055 _2o% Feso
Test Ended: [450 Qc2 184 2% 78 ﬁ”
Egg Control 1 12 /o0 o/
Egg Control 2 ¢ [ O“’/,,
Comments: AMEC Earth & Environmental

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

. Fife, WA 98424
Reviewed/ Date: ‘4 % (253) 922-4296




Sperm Cell Feriilization Test-Proportion Fertilized

Start Date:  6/13/03 TestID: 0306-33NW Sample ID; Spirit of Oceanus
End Date: 6/13/03 Lab 1D: WAAEE-AMEC Nw Bioassay Sample Type: BW/GW-Combined gray & black water
Sampie Date: 6/12/03 Protocol: DL 87-Dinnel/Link Test Species: SP—Strongylocentrotus purpuratus
Comments:
Conc-% 1 2 3 4 5
D-Conirol ~ 0.9900 0.9800 0.9800 0.9500 0.8700

B-Control  1.0000 0.9100 0.9200 0.9100 0.9100
1.5 08200 0.7100 0.7200 0.8800 0.8200

3.125 0.8100 0.7000 0.8200 0.8700 0.8500
6.25 0.2900 0.0000 0.2800 0.2200 0.2900

125 0.0200 0.0100 0.0000 0.0300 0.0200

25 0.0000 0.0000 0.0000 0.0000 0.0000

50 0.0000 0.0100 0.0000 0.0000 0.0000

Transform: Argsin Square Root Rank 1-Tailed Number Total
Conc-% Mean N-Mean ~ Mean Min Max CV% N Sum  Critical Resp Number
D-Control  0.9760 1.0495 1.4224  1.3453 14706  3.737 5 12 500
B-Control  0.9300  1.0000 1.3206 1.2661 1.5208 8.493 5
1.5 0.7900 0.8495 10995 1.0021 12171 g8.254 5 15.00  18.00 105 500
*3.125 0.8100 0.8710 1.1237  0.9912  1.2019 7.205 5 15.00 16.00 95 500
6.25 0.2340 02516 0.4976 0.3047 0.5687 22695 5 15.00 16.00 383 500
25 00180 0.0172 0.1216 0.0500 0.1741 39.352 5 15.00 16.00 492 500
25 0.0000 0.0000 0.0500 0.0500 0.0500 0.000 5 15.00 16.00 500 500
*50 0.0020 00022 0.0601 0.0500 0.1002 37.346 5 1500 16.00 489 500
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p>0.01) 0.92576 0.91 -1.05681 1.84042
Equality of variance cannot be confirmed
The control means are not significantly different (p = 0.10) 1.83414 2.30601
Hypothesis Test {1-tail, 0.05) NOEC LOEG ChV TU
Steel's Many-One Rank Test <1.5 1.5
Maximum Likelihood-Probit
Parameter Value SE__95% Fiducial Limits Control Chi-Sq  Critical P-vaiue Mu Sigma lter
Slope 5.27274 264864 -68.265 78.811 0.024 35708.8 9.48773 0.0E+00 0.69646 0.18965 13
Intercept 1.32778 20.4336 -55.405 58.0607
TSCR 0.10653 0.94508 -2.5174 27305 1.0
Point Prohits %___95% Fiducial Limits 0.9 1
ECO1 2.674 1.79991 i
EcCos 3.355 2.42382 0.8 ~
EC10 3.718 2.84055 0.7 ]
EC15 3.964 3.16148 o 1
EC20 4.158 3.44221 @ 06
EC25 4.326 3.70284 S05-
EC40 4.747 4.45048 @ 1
0.4 4
EC50 5.000 4.97113 x .
EC60 5.253 5.55269 0.3 4
EC75 . 5.674 6.67383 0.2 ] .
EC80 5.842 7.17914 1
EC85 6.036 7.81663 0.1 1
EC30 6.282 8.68976 0.0 . eyt
EC95 6.645 10.1955 1 10 100
EC99 7.326 13.7298 Dose %

Significant heterogeneity detected (p = 0.00E+00)

Pl

y oo
1.1
Page 1 ToxCalc v5.0.23 Reviewed by: ° }



Sperm Cell Fertilization Test-Proportion Fertliizeg
Start Date: ~ 6/13/03 TestID: 0306-33NW Sample |D: Spirit of Oceanus
End Date: 6/13/03 Lab ID: WAAEE-AMEC NW Bioassay Sample Type: BW/GW-Combined gray & black water
Sample Date: 6/12/03 Protocol: DL 87-DinnelfLink Test Species: SP-Strongylocentrotus purpuratus
Comments:
Dose-Response Plot
1
0.9 3
0.8 3
g
N 073
§ oo
W 4
c 0.5
2 3
£ 0.4
a ]
P 0.3]
o
0.2 3
0.1 3
o T r y r ¢ —e
FE I k4 = & a & 'uo':
5 5 d e © t '
O & *
o) o0
Page 2 ToxCalc v5.0.23 Reviewed by:_\é



Test: SC-Sperm Cell Fertilization Test Test ID: 0306-33NW
Species: SP-Strongylocentrotus purpuratus Protocol: DL 87-Dinnel/Link
Sample ID: Spirit of Oceanus Sample Type: OTH-Other sample type
Start Date: 06/13/2003 End Date: 06/13/2003 Lab 1D: WAAEE-AMEC Nw Bioassay
Total Number
Pos| ID |Rep Group Counted Fertilized L Notes
1 0D To M 173162
2 1g¥ 2 L
3 LD 9
4 1610 q7]
5 {00 4]
6 ien L
/ 58] G
8 1 00 )
9 00 4% |
10 100 1 |
11 WO M | 4] |
12 0 TZ ]
13 i) Us [
14 (e %2 |
15 Toid) ol |
16 e 0
17 1 |
18 w0 q2
19 L) 94
20 3 X1
21 .00 a1
22 i D
23 o0 ¥Z-
24 oD o
25 100 =y 727
26 50 72’4
27 o) 3
28 o) 9
29 oo o
30 jon LD
£x 1119 |
32 7 -
33 irn | dqg
34 0D | 72
35 i 0
36 0D O
37 an Q
38 (a0 %7
39 oi7} 22
40 (oY) D N
Comments;
Page 1 ToxCalc 5.0 Reviewed by:_K&



Test: SC-Sperm Cell Fertilization Test

Species: SP-Strongylocentrotus purpuratus
Sample 1D: Spirit of Oceanus
End Date: 6/13/03

Start Date: 6/13/03

Test ID: 0306-33NW

Protocol: DL 87-Dinnel/Link

Sample Type: BW/GW-Combined gray & black water
Lab ID: WAAEE-AMEC NwW Bioassay

Total Number
Pos| ID |Rep Group Counted Fertillized Notes
33 1 1 D-Control 100 99
9 2 2 D-Control 100 98
19 3 3 D-Conitrol 100 98
13| 4 4 D-Control 100 95
4 5 5 D-Control 100 97
30 6 1 B-Control 100 100
21 7 2 B-Control 160 91
18| 8 3 B-Control 100 92
11 9 4 B-Control 100 91
3 10| 5 B-Control 100 91
14 | 11 1 1.500 100 82
7 112 2 1.500 100 71
12 1 13 ] 3 1.500 100 72
151 14 ] 4 1.500 100 88
6 15| 5 1.500 100 82
20 | 16 ] 1 3.125 100 81
1 171 2 3.125 100 70
23| 18] 3 3.125 100 82
3819 4 3.125 100 87
a3 |1 20| 5 3.125 100 85
341 21 1 6.250 100 29
28 )22 2 6.250 100 9
26 1 23] 3 6.250 100 28
39 | 24| 4 6.250 100 22
25125 5 6.250 100 29
2 1261 1 12.500 100 2
171 27| 2 12.500 100 1
291 281 3 12.500 100 0
27129 4 12.500 100 3
323 | 5 12.500 100 2
24 1 3 1 25.000 100 0
22 32| 2 25.000 100 0
36 ) 3341 3 25.000 100 0
351 34| 4 25.000 100 0
371 35| 5 25.000 100 0
16 | 36 | 1 50.000 100 0
311 37| 2 50.000 100 1
10 ] 38| 3 50.000 100 0
401 39| 4 50.000 100 0
8 | 40| 5 50.000 100 0
Comments:
Page 1 ToxCalc 5.0 Reviewed by:_



AMEC Earth & Environmental Marine Dilution Worksheet

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

Client: S+ ise A ( é}afﬁl of Qeatecs > Analyst: i 0

Sample ID: 519'\““” oF Q(fanvs Test Date: 6/3/05

TestNo. 306 ~ 32AMJ | p306-330U) Test Type: deﬂ/f'/e, e cel] fork /zedrio—

Brine salinity: Ko pot=

Equation for Salinity Adjustment: VB = VE 30 - SE

SB-30
-0 .
Effluent Salinity Adjustment: _2'_0___-— . 22 2
2o 5o

Brine Control Salinity Adjustment: ,-—-—-—-~ A

Control
/.5 b
3125 7. %! L AL
b2 % 1§ b b 9.3
12-$ 328 A 1$.75
73 ¢1.¢ Ao 7.5
S0 128 - b s
DI Volume
|__ Brine Control | {7 9 | b | 75 ] [ 250nL]

Calculations for all concentrations except highest:
1. Effluent Volume = Total Volume X Concentration (%)
2. Brine Volume = Effluent Volume X Salinity Adjustment
3. Seawater Volume = Total Volume - Effluent Volume + Brine Volume
Calculation for highest concentration:
1. Efftuent Volume = Total Volume / (1.0 + Salinity Adjustment)
2. Brine Volume = Total Volume - Effluent Volume
3. Concentration = Effluent Volume / Total Volume
Calcuation for brine cantrol;
1. Brine Volume = Brine Volume for highest concentration
2. DI Volume = Brine Volume / Brine Control Salinity Adjustment
3. Seawater Volume = Total Volume - DI Volume + Brine Volume

Reviewed/ Date; §m



Echinoderm Egg Fertilization Bioassay Worksheet

Client: _Shannor #oilson Start Date/Time: M/}A 5
Test No.: End Date/Time: .
Test Species: Date Collected: 6/)2./03

Injection Time:

Eggs Counted (x):

Mean: X 42 = / 27‘? eggs/mi

Eqag Dilution Factor

Zop  eggsiml = /

g

2000 eggs/ml
Sperm Counted (y) or Absorbance at 400nm: / 02
Sperm Dilu_tion Factor
2000:1 Sperm Stock = y 0.1}y = )
4.0 x10°
Sperm to Egg Ratio

Rangefinder Test: 2000:1 1600:1 1200:1 800:1 400:1 200:1
mLs Sperm Stock 50 40 30 20 10 5
mLs Seawater Diiuent 0 10 20 30 40 45

Time Rangefinder Ratio: Fert. Unfert. Percent Fert,
Sperm Added: | 4le Hoo L 96 Z ot I
Eggs Added: idzo {2001 ] 99 ] 499
Test Ended: REY

7.00

Definitive Test Sperm:Egg Ratio Used: | }

Time
Sperm Added: 135 Fert Unfert.  Percent Fert.
Eggs Added: 5. b QC1 7 ? 4 ?a

|-
v

q4¢
Test Ended: _72§ Qc2 ¥ “(’ q&%
Egg Control 1 [ | Yo
L ZE%

Egg Contro| 2 [ Yo

Comments: AMEC Earth & Environmental
Northwest Bioassay Lab
5008 Pacific Hwy. E., Suite 2

Fife, WA 98424
Reviewed/ Date: &Q N (253) 922-4296




AMEC Earth & Environmental Physical and Chemical
Northwest Bioassay Laboratory Measurements of Test Solutions
5009 Pacific Hwy. E., Suite 2 Salt Water Bioassays

Fife, WA 98424

Analyst: At
Client: SWAtwem + 1o (S o Test Date: é/fg/"}

Sample ID: St?“r'bt o &f’qa ©t Test Type: Sﬂfr""“ (e 74

Test No: ) 5{)/,, - 335 A Test Species: § I.pLL[.PU»(C'- f*u §

3025 7.7 |2%4 {289 | 5T [0
625 g0 | 7%2 | 28%| w7 [uy
> 107 779 | 233 |is72 | W
25 7.9 | 776 | 285 | 150 | 0Y
S0 29 | 769 | 200 | 5T |\

Sample Description; Cu’ rq* \;\)ﬂ,‘(y (C vy cibt S \’\‘\ ?\,

Dimge
Echinoderm Source: 5;&%;.} 49 Date Received: b 3/05
T

Comments:

Reviewed: | /,(K
\

=




Sperm Celi Fertilization Test-Proportlon Fertilized

Start Date:  6/17/03 Test ID: 0306-38NW Sample |D: Sun Princess

End Date: 6/17/03 Lab ID: WAAEE-AMEC NW Bicassa) Sample Type: BW/GW-Combined gray & black water
Sample Date: 6/16/03 Protocol: DL 87-Dinnel/Link Test Species: SP-Strongylocentrotus purpuratus
Comments:

Conc-% 1 2 3 4 5

D-Control  1.0000 1.000C 1.0000 1.0000 1.0000
B-Control 0.9800 0.9100 0.8500 0.8000 0.9600
16 03900 0.2600 03400 0.1900 0.3700

3125 00800 0.0100 0.0300 0.0100 0.0000
6.25 0.0000 0.0000 0.0000 0.0100 0.0000

12.5 0.0000 0.0000 0.0000 0.0000 0.0000

25 ©0.0000 0.0000 0.0000 ©0.0000 0.0000

50 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 _ 1.0000 1.0870 1.5208 1.5208 15208  0.000 5 0 500
B-Control 0.8200 1.0000 1.2973 1.1731 1.4289 7.828 5
*15 03100 0.3370 0.5874 0.4510 06745 15.828 5 15.00 16.00 345 500
*3 425 00260 00283 0.1422 0.0500 0.2868 64.763 5 15.00 16.00 487 500
*§.25 0.0020 0.0022 0.0601 0.0500 0.1002 37.346 5 1500 16.00 499 500
*425 0.0000 0.0000 0.0500 0.0500 0.0500 0.000 5 15.00 16.00 500 500
*25  0.0000 0.0000 0.0500 0.0500 0.0500 0.000 5 15.00 16.00 500 500
*50 (.0000 0.0000 0.0500 0.0500 0.0500 0.000 5 15.00 16.00 500 500
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.01) 0.80112 0.91 0.16378 4.4666
Equality of variance cannot be confirmed
The control means are significantly different (p = 1.16E-03) 4.92037 2.30601
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU
Steel's Many-One Rank Test <1.5 1.5
Maximum Likelihood-Probit
Parameter Value SE  95% Fiducial Limits Control Chi-Sq Critical P-value Mu Sigma lter
Slope 433651 0.36235 3.6263 5.04672 0 142673 9.48773 0.84 0.06009 0.2306 3
Intercept 473944 0.10454 4.53454 4.94433
TSCR 1.0 —————
Point Probifs o, 95% Fiducial Limits 0.9 ] ;
ECO1 2674 0.33391 0.23931 0.42484 "
ECO05 3.355 0.47949 0.36837 0.58059 0.8
EC10 3.718 0.58151 0.46343 0.68602 0_—,:
EC15 3964 0.66235 0.54096 0.76794 1
EC20 4.158 0.73453 0.6116 0.84013 EO-G:
EC25 4326 0.80269 0.67939 0.90761 S 0.5 1
EC40 4,747 1.00384 0.88441 1.10395 304:
ECS50 5.000 1.14838 1.03502 1.24371 ]
EC60 5253 1.31374 1.20881 1.40402 0.3 -
EC75 5674 1.64205 1.54963 1.73416 02:
EC80 5.842 1.79541 1.70038 1.8966 4
EC85 6.036 1.00108 1.88518 2.11588 0.14
EC90 6.282 2.26784 2.13276 2.44381 0_0' /A -
EC395 5.645 2.75036 2.54073 3.04946 0.1 1 10 100
ECS9 7.326 3.94951 3.49322 4.66579 Dose %
i Hf’v
Page 1 ToxCalc v5.0.23 Reviewed by:___



Sperm Cell Fertilization Test-Proportion Fertilized

Start Date:  6/17/03 Test ID: 0308-38NW Sample ID: Sun Princess

End Date: 6/17/03 Lab ID: WAAEE-AMEC NW Bicassa) Sample Type: BW/GW-Combined gray & black water
Sample Date: 6/16/03 Protocol: DL 87-Dinnel/Link Test Species: SP-Strongylocentrotus purpuratus
Comments:

Dose-Response Plot

1 ¢
0.9 3
0.8 3
B ]
RO73
T 0.6 3
o
c 05 k
9 ]
5043
o ]
2037
[+ ]
0.2
0.1 3
03 . . : — -
s @8 = & & 5 & B
S 5 - o © T
L8] Q -
[m] m

Page 2 ToxCalc v5.0.23 Reviewed by: i’s



Test: SC-Sperm Cell Fertilization Test
Species: SP-Strongylocentrotus purpuraius
Sample ID: Sun Princess

Start Date: 06/17/2003 End Date: 06/17/2003

Test ID: 0306-38NW

Protocol: DL 87-Dinnel/Link

Sample Type: EFF2-Industrial

Lab ID: WAAEE-AMEC NW Bicassay

Tofal Number
Pos| ID | Rep Group Counted Fertilized ) Notes
1 10D i MNE T/i%[2%
2 o O
3 o)) L
4 (oD 32
5 feo 0
B {OU) 0
7 W U
8 70 Q !
9 ) ) SA a[1%1ed
10 [Tuls) (o} |
11 LOD 3
12 (oo 4o
13 {00 =)
14 \00 51
15 {00 {00 |
16 loD & !
17 1 00 O 1
18 |00 4% |
19 L 0D 4 \
20 Y2 | \
21 160 |00 \
22 \CD C \
23 {00 o) |
24 \Co 90 |
25 V0O c |
26 {00 G |
27 {00 % l
28 (0D 4 |
29 |00 i \
30 100 A |
31 18D O
32 [pD £H
33 oD 4
34 0o Telt]
35 {00 {00
36 0o O
37 {s]®) @]
38 L0 [l
39 \ DO \0O
40 Do O NV
Comments:
Page 1 ToxCalc 5.0 Reviewed by,




Test: SC-Sperm Cell Fertilization Test
Species: SP-Strongylocentrotus purpuratus
Sample ID: Sun Princess

Start Date: 6/17/03

End Date: 6/17/03

Test ID: 0306-38NW
Protocol: DL 87-Dinnel/Link

Sample Type: BW/GW-Combined gray & black water
Lab ID: WAAEE-AMEC NW Bioassay

Total Number
Pos| ID |Rep Group Counted Fertilized Notes
21 1 1 D-Control 100 100
35| 2 2 D-Controi 100 100
38| 3 3 D-Control 100 100
34 | 4 4 D-Control 100 100
15| 5 5 D-Control 100 100
18 B 1 B-Control 100 98
191 7 2 B-Control 100 91
32 8 3 B-Control 100 85
241 9 4 B-Control 100 20
12 | 10 5 B-Control 100 96
30 | 11 1 1.500 100 39
3 |12 2 1.500 100 26
33113 3 1.500 100 34
3814 ] 4 1.500 100 19
14|15} 5 1.500 100 37
27116 1 1 3.125 100 8
29 | 17 2 3.125 100 1
4 | 18] 3 3.125 100 3
20 ) 19| 4 3.125 100 1
9120 5 3.125 100 0
23| 21 1 6.250 100 0
6 |22 2 6.250 100 0
17 | 23| 3 6.250 100 0
1 ]24] 4 6.250 100 1
311251 5 6.250 100 0
37 | 26} 1 12.500 100 0
28 | 27 2 12.500 100 0
2 28 3 12.500 100 0
26 | 29| 4 12.500 100 0
36| 30| 5 12.500 100 0
22 | 31 1 25.000 100 0
71321 2 25.000 100 0
10]133] 3 25.000 100 0
251 34| 4 25.000 100 0
11351 5 25.000 100 0
131361 1 50.000 100 0
5| 37| 2 50.000 100 0
401 38| 3 50.000 100 0
16| 391 4 50.000 100 0
8 |40 ] & 50.000 100 0
Comments:
Page 1 ToxCalc 5.0 Reviewed by:_



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

Fife, WA 98424

Client:
Sample ID:

Test No:

Sample Description:

Echinoderm Source: M | SCrt Ka,a{ E-Lél

A

Comments:

Reviewed: %U

Physical and Chemical
Measurements of Test Solutions
Salt Water Bioassays
Analyst: "
§‘umw-ﬂ Lo lsow Test Date: @/H/O'?
Drimeess Test Type: iﬂart*n cell
630L - G A Test Species: & Puige wdos
Readings
L
C Lo | 754 D7 ¢ \L‘d
D, e 24 | s | 292 |2
.5 §.0 087 | 20 | VL~
3025 g 3§96 7.1 o
(.26 il ae | Y| e
113 g3 |has [ 3P G
VA Q3 |26 250 | T
o $5 | og | 270 | 1122

Date Received:

o




Sperm Cell Fertilization Test-Proportion Fertilized

Start Date:  6/19/03 Test{D: (0306-55NW Sample ID: Norwegian Wind
End Date: 6/19/03 Lab 1D: WAAEE-AMEC NW Bioassay Sample Type: BW/GW-Combined gray & black water
Sample Date: 6/18/03 Protocol: DL 87-Dinnel/Link Test Species: SP-Strongylocentrotus purpuratus
Comments:

Conc-% 1 2 3 4 5

D-Control  0.9000 0.8300 0.8100 0.8200 0.8000
B-Control 0.7700 0.8600 0.7800 0.7700 0.6700
15 0.8000 06500 0.8600 0.6600 0.7900

3125 07500 0.7500 0.7600 0.8100 0.6900
6.25 06600 0.7900 07500 0.7700 0.7600

125 0.8100 0.7500 0.7600 0.7600 0.7000

25 0.8600 0.7800 0.8700 0.7400 0.6100

50 0.2000 0.2200 0.2100 0.3800 0.2700

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  0.8320 1.0805 1.1509 1.1071 1.2490  4.930 5 84 500
B-Control 0Q.7700 1.0000 1.0740 0.9589 1.1873 7.534 5
15 0.7520 09766 1.0550 0.9377 1.1873 10.268 5 1.890 2409 0.1222 124 500
3125 0.7520 0.9766 1.0507 09803 11198 4.715 5 1.976 2409 0.1222 124 500
5
5
5
5

6.25 0.7460 0.9688 1.0439 0.9483 1.0948 5394 2109 2409 0.1222 127 500
125 07560 0.9818 1.0552 0.9912 1.1198  4.333 1.887 2409 0.1222 122 500
25 07720 1.0026 1.0808 0.8963 1.2019 11,528 1.382 2408 014222 114 500
‘60 0.2560 0.3325 0.5277 0.4636 0.6642 15.661 12,286 2409 01222 372 500

Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution {p > 0.01) 0.97827 0.91 -0.1224 0.2001
Bartlett's Test indicates equal variances (p = 0.31) 7.10144 16.8119
The control means are not significantly different (p = 0.12) 1.73968 2.30601
Hypothesis Test (1-tall, 0.05) NOEC LOEC Chv TU MSDu MSDp MSB MSE F-Prob df
Dunnett's Test 25 50 35,3553 4 0.09997 0.11989 0.21885 0.00643 1.3E-11 6,28
Trimmed Spearman-Karber
Trim Level EC50 95% CL
0.0%
5.0%
10.0% 1.0
20.0% 0.9 ]
Auto-30.8% 40.046 38717 41.422 ]
0.8 -
07 -
2 0.6 -
£ |
Q0.5 -
@ |
& 041
0.3 4
02
0.1 1 =
0.0 —rrrrre ———rrrrr
1 10 100

Dose %

Page 1 ToxCals v5.0.23 Reviewed by:ﬂ&



_ Sperm Coll Fertilization Test-Proportion Fartilized
Start Date:  6/19/03 TestID: 0306-55NW Sample ID: Norwegian Wind
End Date; 6/19/03

Lab ID: WAAEE-AMEC NW Bioassa) Sample Type: BW/GW-Combined gray & black water
Sample Date: 6/18/03 Protocol: DL 87-Dinnel/Link

Test Species: SP-Strongylocentrotus purpuratus
Comments:
: Dose-Response Plot
1 1-tail, 0.05 leve!
IR R B AR of significance
0 Li 1 L) T 1} T L]
T3 2 & & g 8 7
c c - © -
Q [e] o
Q Q
a o
Page 2 ToxCale v5.0.23 Reviewed by: K



Sample ID: ADEC Cruise Ship
Start Date; 06/19/2003

Test: SC-Sperm Cell Fertilization Test
Species: SP-Strongylocentrotus purpuratus

orwc mLUJP’AA
End Date 06/19/2003

Test ID: 0306-55NW

Protocol: DL 87-Dinnel/Link

Sample Type: EFF2-Industrial

Lab ID: WAAEE-AMEC NW Bicassay

Total Number

Pos| ID | Rep Group Counted Fertilized Notes
1 Ico 13 Y_7/37/03
2 10¢ 73
3 100 %]
4 100 59
5 1619] e
6 {00 i
7 Qo 90
8 a0 UPF-3%
9 [e¢] A/
10 ag 74
11 Tolv] 71
12 lod PN
13 [Yelel 76
14 100 37
15 |0¢ &5
16 130 18
17 100 17
18 |0 15
19 100 N
20 100 7d
21 j00 76
22 fog .
23 Q0 79
24 do 30
25 {od 7€
26 170 &7
27 ua (LY
28 Jo Ay
29 Go 3¢
30 lgo Q0
31 {0g )

IER Qg 3%
33 lag ¢!
34 aq {2
35 Qd 79
36 190 Bl
37 I0g 72
33 [T0 7L
39 10 36 /
40 loo &l /

Comments:
Page 1 ToxCalc 5.0 Reviewed by:‘&



Test: SC-Sperm Cell Fertilization Test

Test ID: 0306-55NW
Species: SP-Sirangylocentrotus purpuratus Protocol: DL 87-Dinnel/Link
Sample ID: NORWEGIAN Sampie Type: BW/GW-Combined gray & black water
Start Date: 6/19/03 End Date: 6/19/03 Lab ID: WAAEE-AMEC Nw Bioassay
Total Number
Pos| ID | Rep Group Counted Ferilized Notes
7 1 1 D-Control 100 90
34| 2 2 D-Control 100 83
36 3 3 D-Control 100 81
32 4 4 D-Control 100 82
3| 5 5 D-Control 100 80
11 6 i B-Control 100 77
9| 7 2 B-Control 100 86
2 8 3 B-Control 100 78
17 | 9 4 B-Control 100 77
26|10} 5 B-Control 100 67
24 | 11 1 1.500 100 80
151 12 2 1.500 100 65
5 13 3 1.500 100 86
1 14 4 1.500 100 66
23] 15| 5 1.500 100 79
16 | 16 | 1 3.125 100 75
1817 ] 2 3.125 100 75
21| 18 3 3.125 100 76
3 119 4 3.125 100 81
4 120] 5 3.125 100 69
27 | 21 1 6.250 100 66
35|12 | 2 6.250 100 79
6 [ 23] 3 6.250 100 75
21 24| 4 6.250 100 77
38125 5 6.250 100 76
33| 26 | 1 12.500 100 81
28 | 27 2 12.500 100 75
13(28) 3 12.500 100 76
251 29| 4 12.500 100 76
200301} 5 12.500 100 70
29 | 31 1 25.000 100 86
10)]32; 2 25.000 100 78
14 [ 33 3 25.000 100 87
371 3 | 4 25.000 100 74
401 35 5 25.000 100 61
19 [ 36 | 1 50.000 100 20
121 37| 2 50.000 100 22
31 ] 38| 3 50.000 100 21
8 39 4 50.000 100 38
9 140 5 50.000 100 27
Comments:
Page 1 ToxCalc 5.0 Reviewed by:



AMEC Earth & Environmental

Physical and Chemical
Northwest Bioassay Laboratory Measurements of Test Solutions
5009 Pacific Highway E., Suite 2-0 Salt Water Bioassays

Fife, WA 98424

Analyst: AL~

Client ; 61/[&0\140-« + wf/)’ah

Sample ID: HW(A){?;\/U\W:V\A
11

TestNo: ) 364 - 5§ Mo

Test Date: (‘”ﬁ ?% ?

Test Type:  SP0M @Il Lo fudin—

Test Species: '5.7 peord e ‘\C/’ S

Tnitial Readings
a5t
C 77 |%.0r lg53 | 120
Biine & |79 %04 | s | 2.0
\. S 7.7 14 00 |24/ | 12006
PARRS 1.9 B304 29 | 2.0
b 25 $.0 <7493 {244 | i1.0
|2 -5 .20 |40 2.4 {120
25 7.7 | 7BL 2857 | o
50 11.% 795 (289 | (2.0

Sample Description:

AMZL snndieqo

. L
Echinoderm Source: #4 /95104 éﬁy Y 47

Comments:

Date Received: G{. Ei {a }

Reviewed: %k




AMEC Earth & Environmental
Northwest Bioassay Lab

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

Marine Dilution Worksheet

Client: Shannon 4 wi[soe Analyst; e
Sample ID:  AJsruieq, aim w:}/r/( Test Date: éﬁ?/ﬁ 4
Test No.:

Test Type: B/ldﬂ/uf L S perist a// Qgrﬁ/;}ga /7 g

Brine salinity: G Z

Equation for Salinity Adjustment: VB = VE 30-8E
SB-30
Lo e 30 ,
Effluent Salinity Adjustrent: G7-3°0 ;7' = 8/

Brine Control Salinity Adjustment:

Control NA NA NA 2 5ouf
/.5 3.75 .3/ | 3.0 |
3125 7. %) g/ .3
GLo2s A §/ 1 2. b
2. % 3.2 &/ 25.%
2 L2.S &/ 50, b
S0 |2 S &1 |/o7 h
DI Volume
|_BrneControl [ /25 [ .8/ [/o/7 | [ Z50+A]

Calculations for all concentrations except highest:
1. Effluent Volume = Total Volume X Concentration (%)
2. Brine Volume = Effluent Volume X Salinity Adjustment
3. Seawater Volume = Total Volume - Effluent Volume + Brine Volume
Calculation for highest concentration:
1. Effiuent Volume = Total Volume / (1.0 + Salinity Adjustment)
2. Brine Volume = Total Volume - Effluent Volume
3. Concentration = Effluent Volume / Total Volume
Calcuation for brine control;
1. Brine Volume = Brine Volume for highest concentration
2. DI Volume = Brine Volume / Brine Control Salinity Adjustment

, 3. Seawater Volume = Total Volume - DI Volume + Brine Volume
Reviewed/ Date; 4;



Echinoderm Egg Fertilization Bioassay Worksheet

5L\A‘.u,\_u,.,_ A Lot L Sew

Client: Start Date/Time: é// 4 ﬁ 3
Test No.: End Date/Time:
Test Species: _ 5 Perpeea feos Date Collected: é/; & /a 2
Injection Time: | 300
Eggs Counted (x): i}* Mean: GL  x 4= /5’20 eggs/ml
:t ? _ Egg Dilution Factor
e Vet [§ 1o eggs/ml = . { &
2000 eggs/ml
Sperm Counted (y) or Absorbance at 400nm: DS
Sperm Dilution Factor
2000:1 Sperm Stock = y (0.1) = >
4.0 x 10°
Sperm to Eqg Ratio
Rangefinder Test: 2000:1 1600:1 800:1 400:1 200:1 100:1
mLs Sperm Stock 50 40 20 10 5 25
mlLs Seawater Diluent 0 10 30 40 45 47.5
Time Rangefinder Ratio: Fert. Unfert. Percent Fert.
Sperm Added: }329 Joo: 1 S5 2.4
Eggs Added: 950 7002 ) g8 Z 78
Test Ended: Hpat | 79 / P oo
Koo |
SR
Definitive Test Sperm:Egg Ratio Used: 5,500 ) /
Time
Sperm Added: d) Fert Unfert. Percent Fert.
Eggs Added: ETAY Qct c’§: '|§
Test Ended: 1440 QC2 (10 [ 0O
v 7]
Egg Control 1 0 \©p 0%
Egg Control 2 0 \on [o

Comments:

AMEC Earth & Environmental

Reviewed/ Date: g E

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

(253) 922-4296



Sperm Cell Fertilization Test-Proportion Fertilized

Start Date:  6/21/03 TestID: 0306-62NW Sample 1D: Ryndam
End Date: 6/21/03 Lab iD: WAAEE-AMEC Nw Bioassay Sample Type: BW/GW-Combined gray & black water
Sample Date: 6/20/03 Protocol: DL 87-DinnelLink Test Species: SP-Strongylocentrotus purpuratus
Comments;
Conc-% 1 2 3 4 5
D-Control  0.9700 0.9300 0.9800 0.9400 0.9000

B-Contro!  0.8700 0.9300 0.9400 0.8800 0.9100

1.5 05400 0.9500 0.8900 0.9600 0.9200

3.125 0.9400 0.9300 0.9000 0.8800 0.9400
6.25 09300 0.9700 0.9400 0.9100 0.9200

125 09300 0.9600 0.9700 0.9300 0.9000

25 0.9400 0.8900 0.8900 0.9400 0.9300

50 0.9400 0.9300 0.9200 0.9600 0.9300

Transform: Arcsin Square Root 1-Tailed

Conc-% Mean N-Mean Mean Min Max CV% N t-Stat  Critical MSD
D-Control  0.9440  1.0419 1.3402 1.2490 1.4289 5411 5
B-Control  0.9060 1.0000 1.2623 1.2019 1.3233 4171 5

1.5 09320 1.0287 1.3110 1.2327 1.3694 4.107 5 0.871 2.409 0.0808
3125 09180 1.0132 1.2832 1.2171 1.3233 3.729 5 1.700 2.409 0.0808
5
5
5
5

6.25 09340 1.0309 1.3146 1.2661 1.3967 3.848 0.762 2409 0.0808
125 0.9380 1.0353 1.3243 1.2490 1.3967 4.443 0.475 2409 0.0808
25 0.9180 1.0132 1.2830 1.2327 1.3233 3837 1.704 2409 0.0808
S0 0.9360 1.0331 1.3166 1.2840 1.36904 2.480 0.704 2409 0.0808

Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution {p>0.01) 0.96596 0.91 0.01325 -0.914
Bartlett's Test indicates equal variances {p=0.87) 2.4503 16.8119

The control means are not significantly different (p = 0.09) 1.94401 2.30601

Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU MSDu MSDp MSB MSE  F-Prob df
Dunnett's Test 50 =50 2 0.04166 0.04395 0.00219 0.00282 0.59432 6, 28

Dose-Response Plot

1-tail, 0.05 level
of significance

1.5 4
3.125
6.25 -
12.5 4

25 -

50

D-Control
B-Control 4

Page 1 ToxCalc v5.0.23 Reviewed by: w)



Test: SC-Sperm Cell Fertilization Test Test ID: 03068-62NW
Species: SP-Strongylocentrotus purpuratus Protocol: DL 87-Dinnel/Link
Sample ID; Ryndam Sample Type: EFF2-Industrial
Start Date: 06/21/2003 End Date: 06/21/2003 Lab 1D: WAAEE-AMEC Nw Bicassay
Total Number
Pos] ID | Rep Group Counted | Fertilized . Notes
1 |00 (N
2 10 “a
3 100 7¢
4 foc 90
5 100 39
6 loo 1
7 [0C %3
B o0 %9 \
9 oo VEN |
10 Q0 73 \
11 100 13 \
12 [00 T4 )
13 lcov ]
14 oo 93
15 (o G
16 100 J0
17 100 T4
18 1G{ 1€
19 130 B3
20 I0g g4
21 100 93
22 100 T3
23 0o 1€
24 0o 97
25 100 KN
26 100 ke
27 100 1S
28 log 14
29 Qd %7
30 [0 Yt
31 100 1€
32 20 42
33 _ log 24
34 loo AT
35 0o 95
36 160 37
37 igo 941
38 log 73
39 fod N /
40 log 90 ~
Comments:

Page 1 ToxCalc 5.0 Reviewed by: &3



Test: SC-Sperm Cell Fertilization Test
Species: SP-Strangylocentrotus purpuratus

Sampie ID: Ryndam

Start Date: 6/21/03

End Date: 6/21/03

Test 1D: 0306-62NW
Protocol: DL 87-Dinnel/Link
Sample Type: BW/GW-Combined gray & black water

Lab ID: WAAEE-AMEC Nw Bioassay
Total Number
Pos| ID | Rep Group Counted Fertilized Notes
36 { 1 1 D-Control 100 97
141 2 2 D-Control 100 93
3 3 3 D-Control 100 98
151 4 4 D-Control 100 94
40| 5 5 D-Control 100 90
29| 6 1 B-Control 100 87
22 7 2 B-Control 100 93
1 8 3 B-Control! 100 94
7 9 4 B-Control 100 88
13 10) 5 B-Control 100 91
17 | 11 1 1.500 100 94
27112 ] 2 1.500 100 95
8 13 ] 3 1.500 100 89
31|14 ] 4 1.500 100 96
9 [15] 5 1.500 100 92
28 ) 16 | 1 3.125 100 94
3517 | 2 3.125 100 93
161 18| 3 3.125 100 90
19119 4 3.125 100 38
371 20| s 3.125 100 94
10 | 21 1 6.250 100 93
241 22| 2 6.250 100 97
30231 3 6.250 100 94
6 | 24| 4 6.250 100 91
391 25 5 6.250 100 92
2126 | 1 12.500 100 93
231 27| 2 12.500 100 96
26|28 3 12.500 100 97
11129 | 4 12.500 100 93
4 130 5 12.500 100 90
33 | 31 1 25.000 100 94
34 (32| 2 25.000 100 89
5 [33] 3 25.000 100 89
12 {34 | 4 25.000 100 94
38 [ 35| 5 25.000 100 93
20013 ] 1 50.000 100 94
32137 ] 2 50.000 100 93
25138 3 50.000 100 92
18] 39| 4 50.000 100 96
2 1401| 5 50.000 100 93
Comments:
Page 1 ToxCalc 5.0 Reviewed by:



Echinoderm Egg Fertilization Bioassay Worksheet

~ g 3
Client: Q\/\QL’\D\OM $ e 150 th‘dﬁm Start Date/Time: il‘//? | /s P
Test No.: End Date/Time: SEVCE
Test Species: Date Collected: (/20 /%,
7 7
Injection Time: 17 00
Eggs Counted (x): 55 Mean: X 42 = 159 eggs/ml
3 T
E£gg Dilution Factor
'L_] §3' eggs/mi = . '?_57 Z
2000 eaggs/ml
Sperm Counted (y) or Absorbance at 400nm: . 7 S 7
Sperm Dilution Factor
2000:1 Sperm Stock = {0.1) =
4.0 x 10°
Sperm to Egg Ratig
Rangefinder Test: 2000:1  1600:1 1200:1 800:1 400:1 200:1 100:1
mls Sperm Stock 40 30 20 10 5 25
mLs Seawater Diluent 10 20 30 40 45 47.5
Time Rangefinder Ratio: Fert. Unfert. Percent Fert.
Sperm Added: fyo | /00 o /005
Eggs Added: 250\ /00 a RYE
Test Ended: yoo | /06 D [0 /o
¥ 99}
¥
Definitive Test Sperm:Egg Ratio Used: Zoo*r /

Time
Sperm Added: I 2 GE
Eggs Added:
Test Ended:
Comments:

Fert Unfert. Percent Fert.

QC1 ' 3 &7
Qc2 '/ 7e
Egg Control 1 j 7 / %
Egg Control 2 & /00 oz

AMEC Earth & Environmental

Northwest Bioassay Lab

5009 Pacific Highway E., Suite 2-0

Reviewed/ Date: k( l

Fife, WA 98424
(253) 922-4296



AMEC Earth & Environmental

Physical and Chemical
Northwest Bioassay Lab Measurements of Test Solutions
5009 Pacific Hwy., E. Suite 2-0 Salt Water Bioassays

Fife, WA 98424

Analyst:

Client : SWarwon + (,‘,f(S(,n.1 Test Date; ‘;/2 [ /v 3

R {\c
Sample ID: dz-(faé(ﬂ"u-— Test Type: jﬁet’v& e lf -@,L‘ lrealcon
Test No: d gf)é,,e[,, 7//\/3/‘) Test Species: S pPerpur -L-tiw, S

Initial Readings

c €. °

2.7% |7%.0 [12.7

Brnee |$.0 |2-%3]2%.5 12,9

.S  18-* [7.%5|2%?2()2.9

5125 | g 7.9 129.4 17.7
“ET gy bl o129
2.5 (.4 |7.95]29.0] 2%
25 | %3 g0 | 254 | 29
SO ¥ g [%5b |50

[—

Sample Description:

g &
Echinoderm Source: Y4 Date Received: & QL0 /?’

AT a%\' E9A7 U'Q'H’Y

IS

Comments:

Reviewed:




	Continuation of Appendix B

