Appendix C

Reference Toxicant Test Data and Statistical Summaries



Atherinops affinis 96 h Survival



Reference Toxicant Control Chart - Atherinops affinis 96 h Survival
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Test Dates
Dates Values Mean -1 SD -2 SD +1 SD +2 8D
03/28/00 507.0420 380.0200 218.0215 56.0229 942.0185 704.0171
01/14/02 464.0476 380.0200 218.0215 56.0229 542.0185 704.0171
02/05/02 354.8769 380.0200 218.0215 56.0229 542.0185 704.0171
02/13/02 409.8121 380.0200 218.0215 56.0229 542.0185 704.0171
03/12/02 319.1384 380.0200 218.0215 56.0229 542.0185 704.0171
06/11/02 215.5209 380.0200 218.0215 56.0229 542.0185 704.0171
07/11/02 296.45186 380.0200 218.0215 56.0229 542.0185 704.0171
07/16/02 740.2548 380.0200 218.0215 56.0229 542.0185 704.0171
07/30/02 225,1942 380.0200 218.0215 56.0229 542.0185 704.0171
07/30/02 300.2589 380.0200 218.0215 56.0229 542.0185 704.0171
08/22/02 195.9181 380.0200 218.0215 56.0229 542.0185 704.0171
01/06/03 389.8256 380.0200 218.0215 56.0229 542.0185 704.0171
04/08/03 423.7291 380.0200 218.0215 56.0229 542.0185 704.0171
06/12/03 444.7705 380.0200 218.0215 56.0229 542.0185 704.0171
06/26/03 652.1158 380.0200 218.0215 56.0229 542.0185 704.0171
09/16/03 141.3636 380.0200 218.0215 56.0229 542.0185 704.0171




Acute Fish Test-96 Hr Survival

Start Date:  6/12/03 TestID: RAODG1203AA Sample ID: REF-REFERENCE TOXICANT
End Date: 6/16/03 Lab ID: WAAEE-AMEC NW Bioassay Sample Type: CUCL-Copper chtoride
Sample Date: 6/12/03 Protocol: EPAF 93-EPA Acute Test Species: AA-Atherinops affinis
Comments:
Conc-ug/L 1 2 3 4
D-Control  0.8000 1.0000 1.0000 0.8000
50 1.0000 0.8000 0.6000 0.8000
100 0.6000 0.4000 1.0000 1.0000
200 0.6000 0.8000 0.8000 0.8000
400 0.8000 0.6000 0.4000 1.0000
800 0.0000 0.0000 0.0000 0.0000
Transform: Arcsin Square Root Rank 1-Tailed Number Total
Conc-ug/l. Mean N-Mean Mean Min Max CV% N Sum__ Critical Resp Number
D-Control  0.9000 1.0000 1.2262 1.1071 1.3453 11.212 4 2 20
50 0.8000 0.8889 1.1114 0.8861 1.3453 16.874 4 15.00 10.00 4 20
100 0.7500 0.8333 1.0653 0.6847 1.3453 31.308 4 16.00  10.00 5 20
200 0.7500 0.8333 1.0519 0.8861 1.1071 10.508 4 13.00  10.00 5 20
400 0.7000 0.7778 1.0058 0.6847 1.3453 28.293 4 14.00  10.00 6 20
"800 0.0000 0.0000 0.2255 0.2255 0.2255 0.000 4 10.00  10.00 20 20
Auxiliary Tests Statistic Crifical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution {p>0.01) 0.97049 0.884 -0.1102 -0.1733
Equality of variance cannot be confirmed
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU
Steel's Many-One Rank Test 400 800 565.685
Trimmed Spearman-Karber
Trim Level EC50 95% CL
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-_Acute Fish Test-96 Hr Survival
Start Date:  6/12/03 TestID: RAOB1203AA Sample |D: REF-REFERENCE TOXICANT
End Date: 6/16/03 LabID: WAAEE-AMEC NW Bioassa) Sample Type: CUCL-Copper chloride
Sample Date: 6/12/03 Protocol: EPAF 93-EPA Acute Test Species: AA-Atherinops affinis
Comments:

Dose-Response Plot
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AMEC Earth & Environmental

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

client: Reference Toxicant

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

Start Date & Time: ([ tZlo 1126

THE

Sample ID: SO ri{l. CuCla End Date & Time: { f [ /o3
Contact: TU Test Organism: AHpuinet1zs afanis
Test#: KA CE2CHARA Test Protocol: '
D.O. pH ‘,uﬁr/L_ Number of
Sample (mg/L) {mg/L) Sample Rep [ Cont Live Organisms
Conc. or % | Init. Fin. | Init. Fin. | Init. Fin. | Init. Fin. Conc.or% | # # 0 24 48 72 96
-Mﬁ}(- 0 [24 48|48 | 72| 96| 0 [ 24 |48 48| 72 | 96 cen 11215 5 g |
) 10174 - [7.0]7.2165 BHIA1]% 10835R.15] 8@ 2 |9 s 15 1 s
50 T o715 e Q01166 13573k % 108 448.02] 510 3lIst 5 |5 Jgo [5 IS
loo A7) [p-o|1.2 (1266 R5B|317%10 B45R.110] 816 alg1 s 15 15 Ty |5
200 {70173 X[1511267 R2ASI15.09 §441%.18]511 =0 1 el s [5 1s [STS
400 o7 101100 12166 B398 11 [6441%3.1%[8.13 2 [zz] 5 [ § |s [35 [#
200  [T0l76€ 165112 L~ R0 F 1 [R4d — 3zl 5 15 [« [3 03
4 1zz| 5 | & |z ; L.
Salinity Test Temperature tco 1| G 5 | 5 | 3
Sample ppt (°C) 2 | 4 5 | S |z |2 4]
Conc. or % { Init. | Fin. | Init. | Fin. | Init. Fin. | Init. Fin. 3 |20] 5 | &5 |5 < 5
Ag{C 02814896 0 | 24| 48 | 48 | 72 | 96 il 5 < S T~ (35
con 1450005030 1198019.5( 202192 [149[79] 200 1les] 5 15 1Y k[
SD 299120 1479 9%, 7[14.3]19. 7] 202 [ 196|200 93 2 9] 5 | 5715 (8 14
10D 2951Z0 4 [79913a7]20.c 119 ¢|Z02[ 96199 | 19.7 Sy 5 05 (g T Tk
200__ 29506 17949205 |20.2-[1%¢]202]19.0[0.F [ 193 cmac BN IESE S
HoO 2993001199 305 119.9179,5[20.2]1A.0]17.9 /7S 400 T2 5 [% [ 4 |4 [&
%00 |[AdBoo|79.49E —110.0]/35 [z0219. 7L~ VI ENENENENE
3Kl 5 1Y% |2 [ |7
Alkalinity* Chlorine Resid. Ammonia 4 |24 5 [ B |= s | 5
Conc. *{mg/L as CaCo3) {mg/L) {mg/L) SC0 1] 7 5 |0 —
control 17’y — — 2 | 5 Q
highest conc. — — — 3[lz15 | O —
412415 [ D
Sample Description: Tech. Initials gm | OF IMC TNF | OF

Comments:

Analysts: S, MESF

Animal Source: A BS

Date Received: (s |\b|0%

Date of Hatch: & 5/20/c%




Acute Fish Tast-96 Hr Survival

Start Date: 6/26/03
End Date: 6/30/03
Sample Date: 6/26/03

TestID: RA062603AA

Sample 1D:

Lab ID: WAAEE-AMEC NW Bioassa) Sample Type:

Protocol: EPA 02-EPA Acute

Test Species:

REF-REFERENCE TOXICANT
CUCL-Copper chloride
AA-Atherinops affinis

Comments;
Conc-ugiL 1 2 3 4
D-Control 1.0000 0.8000 1.0000 1.0000
50 1.0000 1.0000 1.0000 1.0000
100 1.0000 1.0000 1.0000 1.0000
200 1.0000 1.0000 0.8000 1.0000
400 1.0000 1.0000 1.0000 (0.8000
800 0.2000 0.2000 0.4000 0.4000
Transform: Arcsin Square Root Rank 1-Tailed Number Total
Conc-ug/LL.  Mean N-Mean Mean Min Max CV% N Sum__ Critical Resp Number
D-Control  0.9500 1.0000 1.2857 1.1071 1.3453  9.261 4 1 20
50 1.0000 1.0526 1.3453 1.3453 1.3453  0.000 4 20.00 10.00 0 20
100 1.0000 1.0526 1.3453 1.3453 1.3453 0.000 4 2000  10.00 0 20
200 0.9500 1.0000 1.2857 1.1071 1.3453  9.261 4 18.00  10.00 1 20
400 09500 1.0000 1.2857 1.1071 1.3453  9.261 4 18.00  10.00 1 20
*800 0.3000 0.3158 0.5742 04636 0.6847 22.229 4 10.00 10.00 14 20
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.01) 0.81627 0.884 -1.0722 0.17416

Equality of variance cannot be confirmed

Hypothesis Tast {1-tail, 0.05) NOEC LOEC Chv TU
Steel's Many-One Rank Test 400 800 565.685
Trimmed Spearman-Karber
Trim Level ECE0 95% CL
0.0%
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10.0% 1.0
20.0% 0.9
Auto-30.5% 652.12 558.87 760.91 0.8 ]
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Acute Fish Test-96 Hr Survival

Start Date: 6/26/03 Test ID: RAQ62603AA Sample ID; REF-REFERENCE TOXICANT
End Date: 6/30/03 Lab ID: WAAEE-AMEC NW Bioassay Sample Type: CUCL-Copper chloride
Sample Date: 6/26/03 Protocol: EPA 02-EPA Acute Test Species: AA-Atherinops affinis
Comments:
Dose-Response Plot
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AMEC Earth & Environmental

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

client: Refereince Tox cewt Start Date & Time: & /36/03  J4i4s
Sample ID: D0 ,,(%,/ L CuCig End Date & Time: §/20/93 |4, IS

Test Organism: Atz inep) a “A )

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

Contact:
Test# WRACLp QUeO3AA Test Protocol:
D.O. pH Juﬁ L Number of
Sample {mg/L) (mg/L) Sathple Rep [ Cont Live QOrganisms
Conc..or% | Init. Fin. | Init. Fin. | Init. Fin. { Init. Fin. Conc.or% | # # 0 24 48 72 96
Mg /L 0 {54148 |48 | 72| 96] 0 | 24 |48 (48| 72| 96 (DN T2l 5 15 15 1< |5
CON 6% 1% [b. 2.0 | T 567820529 (2. 1k 329 2.21]3.10 2 [2V] 5 [4 Ty [ [%
&0 o 51072 05 6L 1830l33 |5, ez |2 21303 3l 5 [ B € [< |5
100 oMo | e T |63 7. 7C.¢ Bo182a]# gz ]%2> (8¢ s (215155 [ s 18 |
200 1.5 5]67 [7.5]€ 5{353 §3%|e 10927 323,13 0] 1 |20)] 5 s | & < 5
00 e 1Tk &3] 68 [ 276 SRMBY)| s iS00 Ix1e8, | 1] 5 |5 1S |5 |5
Ny (11775 (65 1 [7.1[6.€ BAR 2\ 213203 ¢ 3lal s |55 |S |S
4 | R 5 5 1< |5 S
Salinity Test Temperature oL 1 1] 5 s |l |<¢ [
Sample ppt (°C) 2 (4] 5 5 | s |5 g
Conc. ?r % | Init. ] Fin. | Init. | Fin. } Init. Fin. [ Init. Fin. 3 [ 1 5 5 | s < [
Mgy 1L 0 |48 |48 | 96| 0 |24 (48[ 48] 72| 96 7245 [ 5 (s [§ [&
CON_ PA. 295290393961 20/ 22°[14.6[30.3 200 151 516 < [ 5[5
50 2.1]20,5]24.°[99.4 [X.] 209014, [14.¢]|R.0 2@%| 5 | B < [s [S
100 [2a.3]24.75] 22. 14 39.0j300 20.0]19.9 [15.7]30.4 3Bl s 15 1 [+ [%
200 pq.opas |22, R 10E 2021151 14,430.3 4 5] 5 | o5 5 1S
400 1942, 239, 34501 20.0] Zod | 4. 7]30.€ qo0 [ 1[4 5 15 15 12 15
200 RA.i1AH]29,934.9180. 70,0] 20.0]19.3[30.2 2 [ 515 §s 7 15
3]l 5 | s IS AE
Alkalinity* Chlorine Resid. Ammonia 4 1B 5 | d |+ F 5
Conc. *(mg/L as CaCo3} (mg/L) (mg/L) %0 [ ES) 5 1 \ ] |
control JY Y —_— 2 i | 5 | i ) ]
highest conc. 3175 5 |2 12 12213
4 1 (n 5 | 2 [ 2] -
Sample Description: Tech. Initials 19 e | e %’
Comments: Animai Source:  ABS
Date Received: ' {24 o™
Analysts: S Date of Hatch: [, |14 {87




Acute Fish Test-896 Hr Survival

Start Date:  9/16/03 Test ID: RA091303AA Sample ID: REF-REFERENCE TOXICANT
End Date: 9/20/03 Lab ID: WAAEE-AMEC NW Bioassa) Sample Type: CUCL-Copper chloride
Sample Date: 9/16/03 Protocol: EPA 02-EPA Acute Test Species: AA-Atherinops affinis
Comments:

Conc-ug/L 1 2 3 4

D-Control  0.8000 1.0000 1.0000 1.0000
50 0.8000 0.6000 1.0000 1.0000

100 0.8000 0.6000 1.0000 0.8000

200 0.2000 0.0000 0.2000 0.0000

400 0.0000 0.0000 0.0000 0.0000

800 0.0000 0.0000 0.0000 0.0000

Transform: Arcsin Square Root Rank 1-Tailed Number Total
Conc-ug/l.  Mean N-Mean Mean Min Max CV% N Sum  Critical Resp Number
D-Control 09500 1.0000 1.2857 1.1071 1.3453  9.261 4 1 20
50 0.8500 0.8947 1.1709 0.8861 1.3453 18.840 4 15.50  10.00 3 20
100 0.8000 0.8421 1.1114 0.8861 1.3453 16.874 4 13.50  10.00 4 20
*200  0.1000 0.1053 0.3446 0.2255 0.4636 39.900 4 10.00  10.00 18 20
*400 0.0000 0.0000 0.2255 0.2255 0.2255 0.000 4 10.00  10.00 20 20
*800 0.0000 0.0000 0.2255 0.2255 0.2255 0.000 4 10.00  10.00 20 20
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.93963 0.884 -0.4154 0.42008
Equality of variance cannot be confirmed _
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU
Steel's Many-One Rank Test 100 200 141.421
Maximum Likelihood-Probit
Parameter Value SE  95% Fiducial Limits Control Chi-Sq Critical P-value Mu Sigma Iter
Slope 8.11354 2.26517 3.67381 12.5533 0.05 055813 7.81472 0.91 2.15034 0.12325 6
Intercept -12.447 498032 -22.208 -2.6854
TSCR 0.09989 0.04749 0.0068 0.19298 1.0 o0
Point Probits ug/L 95% Fiducial Limits 09: -
ECO1 2.874 73.0489 26.805 100.501 -
ECO05 3.355 88.6356 40.7855 115.156 0.8 -
EC10 3.718 98.2619 50.7614 124.191 0.7 1
EC15 3.964 105.341 58.7244 130.934 1
EC20 4158 111.329 65.8322 136.766 §°-5j
EC25 4326 116.736 72.5059 142.184 8 0.5 -
EC40 4.747 131.556 ©1.6576 158.211 304:
EC50 5.000 141.364 104.555 170.296 o Ut
ECE0 5.253 151.902 118.021 185.239 0.3
EC75 5.674 171.186 140.127 219.457 0.2
EC80 5842 179.501 148.435 237.215 |
EC85 6.036 189.705 157.726 261.41 0.1 4
EC90 6.282 203.371 168.923 297.702 Y I 4 S
EC35 6.645 225.459 184.943 364.975 1 10 100 1000
EC99 7.326 273.566 214.983 545.364

Dose ugil
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Acute Fish Test-96 Hr Survival

Start Date: 9/16/03
End Date; 9/20/03
Sample Date: 9/16/03
Comments:

TestiD: RA091303AA Sample ID:

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

REF-REFERENCE TOXICANT
CUCL-Copper chloride
AA-Atherinops affinis

Dose-Response Plot

T L] L] -
75 [om ] [ ] (o] [w] o
5 n = 8 =4 2
0 Ll L] -
Q
o
ToxCalc v5.0.23

Page 2

Reviewed by:; éé



AMEC Earth & Environmental

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

client Reltrence, ToXica nt

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

Yo/

Start Date & Time: A17510% 1450

Sample ID: %OM/L CuCl2 End Date & Time: 7/20/03 /4 2%
Contact: Test Organism: A_afAnis
Test#: Ricf \’60‘3:1 D Test Protocol.
D.O. pH ‘ﬁ] Number of
Sample (mgil) mg/L) ple Rep | Cont Live Organisms
Conc.ar% | Init. Fin. | init. Fin. | lnit. Fin. | Init Fin. Conc.or% | # # 0 _2i 48 72 96
L [ oT2al a8 428|729 | 0 | 24|48 |48 | 72| 96 CoM T17201 5 |6 1o Lo | 94
o1 e 71 16.5 963165 5.9 |34H5.3714101%726 Fis| %03 21415 1S |5 |S |5
=0 e 70lc 6 luale [b.r|3A5[3.47]2.120874 [8,3] 807 3li3] 515 |65 |5 |5
100 270170 lbalcs 160|544 [3ATS.I4R.29 1.0 .17 4wt s 165 |S S IS
200 o1z 0le6 lwle 1|kl |pad [TA71R.1 1520180 e AD 1 (22 5 [ [9& |9 g
400 1169 %44 R .A% 2 ] s 1S % [3 |3
K00 .31 70 2,44 (3.3 7 3|24 5 | S |5 |§ s
gl s 18 [5 5 IS
Salinity Test Temperature 100 1 | ¥ 5 | § Lt “ 14
Sample ppt (°C) > 121 s 1| % {3 [3 13
Conc.,or % | nit. | Fin. { Init. | Fin. | Init. Fin. | Init. Fin. 3 |l] 5 [ S S >
M/ 0O (48 | 48 [96] 0 | 24 | 48[ 48[ 72| 96 21201 5 ] & 14 [ & [
o 5008 1722 [14.0] a0 [503] 1% 114 5%, 11715 14 } ! [
50 94 20525 pe.sa2laol [ 7]a0 (1171197 2 (121 5 |O —F—1
[0 6.4 1202749 |20.01124]30.0] (9% 20,0 | (9% 120 3 22| 5 |1 l | |1
700 144|204 o6 | 10[205] M3 [0 {34/ po.? 4 1] 5 1Q
4p0 14 122206 00 114l 5 10
R00 44 19.5]90.3 2 |2 > 1O —
319 5 1 ()
Alkalinity* Chlorine Resid. Ammonia 4 o] 5 10 — "
Conc. *(mg/t. as CaCo3) (mglL) {mg/L) OO 1 [ 5 | O
control { T4 o p— 2 1R 5 | U S
highest conc. — —_ — 3 || 5 |0 —
4 [ 5 |0
Sample Description: Tech. Initials oA | Rf % Wb im—

Comments: _ted @ 4R how's .

Analysts: M, TF

Animal Source: ABS

Date Received: @f\2]e3

Date of Hatch:_2/4] 0%




Mysidopsis bahia 48 h Survival



Reference Toxicant Control Chart - Mysidopsis bahia 48 h Survivai
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Test Dates
Dates Values Mean -1 Sb -2 SD +1 SD +2 SD
03/17/00 203.5511 359.2728 231.9118 104.5508 486.6338 613.9948
04/12/01 261.1384 359.2728 231.9118 104.5508 486.6338 613.9948
12/10/01 270.4387 350.2728 231.9118 104.5508 486.6338 6513.9948
02/26/02 494.4123 359.2728 2319118 104.5508 486.6338 613.0948
05/26/02 268.9830 359.2728 231.9118 104.5508 486.6338 613.9948
07/11/02 312.2571 359.2728 231.9118 104.5508 486.6338 613.9948
07/30/02 331.4830 359.2728 231.9118 104.5508 486.6338 613.9948
08/22/02 230.3339 359.2728 2319118 104.5508 486.6338 613.9948
12/31/02 438.4654 359.2728 231.9118 104.5508 486.6338 613.9948
01/08/03 552.6631 358.2728 231.9118 104.5508 486.6338 613.9948
04/09/03 292 8791 359.2728 231.9118 104.5508 486.6338 613.9948
06/11/03 265.7755 359.2728 2319118 104.5508 486.6338 613.9948
06/26/03 583.8233 359.2728 2319118 104.5508 486.6338 613.9948
09/03/03 345.1397 359.2728 231.9118 104.5508 486.6338 613.9948
09/13/03 537.7488 359.2728 231.9118 104.5508 486.6338 613.9948




Mysid Acute-48 Hr Survival

Start Date:  6/11/03 Test ID: RAOG61103MY Sample ID: REF-REFERENCE TOXICANT
End Date: 6/13/03 Lab ID: WAAEE-AMEC NW Bioassa) Sample Type: CUCL-Copper chloride
Sample Date: 6/11/03 Protocol: EPAF 93-EPA Acute Test Specles: MY-Mysidopsis bahia
Comments:
Conc-ug/L 1 2 3 4
D-Control  1.0000 1.0000 1.0000 0.8000
50 1.0000 0.8000 0.8000 0.8000
100 1.0000 0.8000 0.6000 1.0000
200 0.2000 0.6000 0.4000 0.6000
400 04000 0.2000 0.2000 0.4000
800 0.2000 0.2000 0.2000 0.4000
Transform: Aresin Square Root 1-Tailed Number Total
Conc-ug/lL  Mean N-Mean Mean Min Max CV% N t-Stat _ Critlcal WMSD Resp Number
D-Control 09500 1.0000 1.2857 1.1071 1.3453  0.261 4 1 20
50 08500 0.8947 11667 1.1071 1.3453 10.206 4 1.079 2410 0.2659 3 20
100 0.8500 0.8947 1.1709 0.8861 1.3453 18.840 4 1.040 2410 0.2659 3 20
*200 04500 04737 0.7301 0.4636 0.8861 27.587 4 5035 2410 0.2659 1" 20
*400 03000 0.3158 (.5742 0.4636 0.6847 22.229 4 6.449 2410 0.2659 14 20
*800 0.2500 0.2632 0.5189 0.4636 0.6847 21.301 4 6.950 2410 0.2659 15 20
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.91358 0.884 -0.3635 -0.6099
Bartlett's Test indicates equal variances (p = 0.76) 2.57728 15.0863
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU MSDu MSDp MSB MSE F-Prob df
Dunnet's Test 100 200  141.421 0.19499 0.21174 0.45857 0.02435 14E-08 5, 18

Maximum Likelihood-Probit

Parameter Value SE  95% Fiducial Limits Control Chi-8q Critical P-value Mu Sigma Iter
Slope 1.7937 0.42304 0.96454 2.62285 0.05 3.07997 7.81472 0.38 2.42451 0.55751 4
Intercept 0.65116 1.02331 -1.3545 2.65684
TSCR 0.04646 0.04619 -0.0441 0.137 1.0 —
Point Probits  ug/L  95% Fiducial Limits 0.9 ] "
ECO1 2.674 13.414 0.90397 37.6556 1
EC05 3.355 32.1733 4.49012 70.1623 0.8
EC10 3.718 51.2908 10.4595 08.6333 0.7 4
EC15 3.964 70.2578 18.3808 124.955 30.6:
EC20 4158 90.2203 28.5885 151.766 c 1
EC25 4326 111.81 414737 180.548 805
EC40 4,747 191.987 100.484 294.755 $ 041
EC50 5.000 265.776 160.176 422.875 0‘3_'
EC60 9.253 367.924 237.575 652.02 .
EC75 5.674 631.755 400.658 1529.26 0.2
EC80 5.842 782.935 479.715 2204.29 0.1 1
EC85 6.036 1005.39 585.566 3411.34 0.0 et e
EC90 6.282 1377.18 744.799 5970.98 0.1 10 1000 100000
ECo5 6.645 21955 1050.59 13861.9
EC99 7.326 526591 1963.28 68652 Dose ug/L.
Page 1 ToxCalc v5.0.23 Reviewed by: @



Mysid Acute-48 Hr Survival
Start Date:  6/11/03 Test ID: RAO61103MY Sample ID: REF-REFERENCE TOXICANT
End Date: 6/13/03 LabID: WAAEE-AMEC NW Bioassay Sample Type: CUCL-Copper chioride
Sample Date: 6/11/03 Protocol: EPAF 93-EPA Acute Test Species: MY-Mysidopsis bahia
Commenis:

Dose-Response Plot

_________________________ 1-tail, 0.05 level
ord TN of significance

D-Control 4
50 4
100 4
*200 1
*400 -
*800
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Saltwater Acute

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

Client: R@{%r@mCe, ‘TOXI' Cant Start Date & Time: (| }i [ 03 l|Hoo
Sample ID: _ S} jua /L CiCi 5 End Date & Time: _ (o |1B{0c3 40D
Contact: - * Test Organisms: “Mcﬁo}aw Vol

Test#: _KAQl{ OB MY

Test Protocol:

’

Conc. Nurnber of 4 Dissolved Oxygen B pH Salinity Temperature Mean
or Live Organisms |4 {ma/l) & {units) {ppt) {°C) Percent
%/L Rep |Cont. 4 Fin. | Init. _1:{ Fin. | Init. Fin. | Init. Fin. | Init. Survival
% # | #] 02 24 | 24 | 48 |5 0 | 24 | 22 24 | 24 24 | 24 | 48
CON 1 2\% 5 '?5 .2 |71.0 199 HEH B0 [R.5] 4224 95T 2% 204 (259 957,
2 =) ‘
HEE s
d1lpl 5 | L B _— . .
Y20 1TNE|5 |15 0.0 11.0 . HIUD [BE |Z.7] %] 2.0 745 24 1204125 3] 5%,
2 12015 [ B £l
3 15 [ 5 i i
4 1125 b i
Tel®) Tl e [5 19 1&% 2.0 0.4 2.9 ¥ 10139 [3.757] A0 205 2. AT Do [25._S57,
2 PUl6 15 [0 | i
St [ |2 §
4 |7 EEENE: :
200 1 _‘:'? 2 :15{ IZ) e b1 [1.0 5% § APIBA0 K 1R V] B 29910021295 | 2051262255 o7
2 ’ E
s TS T T
14411515 | 2 ‘
“Hop 1 \% 2 :}3 7|— 1e.% .07 015K 284 1520|221 Z A TEAH (2.5 95 2 Zool2S 4| 2oy,
2 - . ¥ o
3|ID] & [ 11 § ; .
_ A1ZA5s 15 12k
S00 1 ;’I 5 2 . % (0.0 7.0 LB EBH0 [N R B 1] §7ﬂ.‘3 20\ (294 WX 0% [2SY | 727,
2 5 2 %
s [ET5 13 %
4 1Al S 14 (3 | B lfk
Technician Initials_ [Sw [Sm [P |3
Alkalinity® Chlorine Ammonia
Conc. *(mgil as CaCOQ3) (mg/L) {mg/L) Sample Description:
controf )i _— —
highest conc. —_— — _ Analyst Initials: “Z,

Comments:

0 hrs:

24 hrs.
48 hrs.

Reviewed: m

Animal Spvree

ARS DutcRecencd ffiole» wde tatrhed : ol 7{03

Fed @ 0%30.

. QA check: I()

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




Mysid Acute-48 Hr Survival

Start Date:  6/26/03 TestID: RA0B2603MY Sample ID: REF-REFERENCE TOXICANT
End Date: 6/28/03 Lab ID: WAAEE-AMEC NW Bioassay Sample Type: CUCL-Copper chloride
Sample Date: 6/26/03 Protocol: EPA 02-EPA Acute Test Species: MY-Mysidopsis bahia
Comments:
Conc-ug/L 1 2 3 4
D-Control  1.0000 1.0000 1.0000 1.0000
5¢ 1.0000 1.0000 1.0000 1.0000
100 1.0000 1.0000 1.0000 1.0000
200 0.8000 1.0000 0.8000 1.0000
400 04000 0.6000 0.2000 0.6000
800 0.6000 0.6000 0.6000 0.2000
Transform: Arcsin Square Root Rank 1-Tailed Number Total
Conc-ug/lL Mean WN-Mean Mean Min Max CV% N Sum  Critical Resp Number
D-Control 1.0000 1.0000 1.3453 1.3453 1.3453  0.000 4 0 20
50 1.0000 1.0000 1.3453 1.3453 1.3453 0.000 4 18.00 10.00 0 20
100 1.0000 1.0000 1.3453 1.3453 1.3453  0.000 4 18.00 10.00 0 20
200 0.9000 0.9000 1.2262 11071 1.3453 11.212 4 14.00 10.00 2 20
*400 04500 04500 0.7301 04636 0.8861 27.587 4 10.00 10.00 11 20
*800 0.5000 0.5000 0.7805 0.4636 0.8861 27.063 4 10.00 10.00 10 20
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.01) 0.83816 0.884 -1.1904 1.92063
Equality of variance cannot be confirmed
Hypothesis Test {1-tail, 0.05) NOEC LOEC Chv TU
Steel's Many-One Rank Test 200 400 2832.843
Maximum Likelihood-Probit
Parameter Value SE  95% Fiducial Limits Control Chi-Sq Critical P-value Mu Sigma [ter
Slope 2.48297 0.53753 1.42941 3.53653 0 6.1529 7.81472 0.1 2.76628 0.40274 5
Intercept -1.8686 1.39165 -4.5962 0.85905
TSCR 1.0
Point Probits  ug/L 95% Fiducial Limits 09 1 e
ECO1 2674 67.5088 18.0509 119.368 1 !
EC05 3.355 127.007 52.4098 192.063 0-3j
EC10 3.718 177.887 91.0219 251.537 0.7 1
EC15 3.964 223.288 130.248 306.033 g 0_5:
EC20 4.158  267.5 170.756 362.691 5 .
EC25 4326 312,345 212.314 425713 8951
EC40 4.747 461.581 339.683 689.815 & 041 i
EC50 5.000 583.823 428.154 970.696 0.3 1 ’,-f /
EC60 5.253 738.44 526.526 1400.04 1 )
EC75 5674 1091.26 721,104 2650.16 0.2 //
ECB0 5.842 12742 812,345 3433.3 0.1 A
EC85 6.036 1526.5 931.099 4654.04 0.0 _'_"m_;_«'_"'.{'_'_mmm
EC3a0 6.282 1916.1 1102.55 6842.56 1 10 100 1000 10000 10000
EC95 6.645 2683.71 1411.28 12158.9 0
EC99 7.326 5048.97 2227.3 35991.4 Dose uglL
Page 1 ToxCale v5.0.23 Reviewed by: cté



Mysid Acute-48 Hr Survival

Start Date: 6/26/03
End Date: 6/28/03
Sample Date: 6/26/03
Comments:

TestID: RA062603MY Sample ID: REF-REFERENCE TOXICANT
Lab ID: WAAEE-AMEC NW Bioassay Sample Type: CUCL-Copper chloride
Protocol: EPA 02-EPA Acute Test Species: MY-Mysidopsis bahia

Dose-Response Plot

D-Control

Page 2

50
100 -
200

*400 -
*800

ToxCalc v5.0.23 Reviewed by: ‘gi



Client: Qe Pereh@, TD)( \Ca Vﬂ-

Sample ID: _Z O A,Léir/f/

Contact;

CulCin

Test# ‘FZP\OLOQMD?;M\I

Saltwater Acute
48 Hour Toxicity Test Data Sheet

AMEC Earth & Environmental - NW Bioassay Lab
Start Date & Time: € (36 /03

End Date & Time:

Test Organisms: YNyl ep ot _,G)‘R.ffuc—-
Test Protocol: '

4. a0

tles /e

[S O

R

Comments;

0 brs;
24 hrs.
48 hrs.

Reviewed: ‘;6

Maimal Souree: kRS Sakr Pereved: blailo? o - gl (s>

Fed @ 0520

QA check: Q

Conc. Number of : Dissolved Oxygen pH Salinity Temperature Mean
or Live Organisms {mg/L) (units} {ppt} (°C) Percent
’Uﬁ.“— Rep |Cont, ; Fin. | Init. Fin. | Init. Fin. { Init. Fin. { Init. Survival
b # # 1] 24 1 48 | 0O 24 | 24 24 | 24 0 24 1 24 24 | 24 | 48
CoN | 1315 5 [5 HeLlpal10 [\w? LR 25 1 [ aer 255|263 |35 41007,
2 [22]1S |5 |5 29.0
31i7lS 15 |5
4 lic]lS |5 |5 : i
S0 1 i} S515 1€ Ho 11523 {bH TR 375 HdA. | |94 [H 0 SIS Gl2s Ps b | #4472
2 | s ) < ' g
31lx]= 15 g 1
41T uls Is g Jg' F g ﬁ
(o0 1 ?l g 2 I Jg{b.“l (2.0 |G B [l 2/ HEHT|F 2R (355 129. 41297 [28.0 SSRLA [ | TEA
2 L &
31gle 15 [ < 1
425 15 I3 .
K00 T 5 T4 1Y Helea 6.8 [bd BESE R[G5 O[29.6 139.0 2SN HeY (B4 | G0
2 Rols 15 |5 : 4
3 1915 |5 |4 ; i
4 2015 [ |5 : : _
4o0 TIAIS 2 T2 Je k. |49 {2 f9.5](8.%0 [R5 42911295 [39.0] 2569 ¥ 57
2 | a8 [H (2 25
3 lixls [5 1A :
4 [211S [5 5
Bo0_ [ Tz fi* > Mo TlG 1161 AT B B s A5 Q9.0 |7 25 L2 Gsd | Sal,
2
3 liels (5 [3
4 [ ]=> 3
Technician initials B [wa Vv
Alkalinity* Chlorine Ammonia
Conc. *(mgiL as CaCO3}) (mg/L) (mg/L) Sample Description:
control / — - .
[highest conc. — — — Analyst Initials: ?d" v

AMEC Northwest Bicassay Lab
5009 Pacific Hwy. E_ Suite 2
Fife, WA 98424
{253} 9224256



Mysid Acute-48 Hr Survival

Start Date:  9/13/03 Test ID: RA091303MY Sample ID: REF-REFERENCE TOXICANT
End Date: 9/15/03 Lab ID: WAAEE-AMEC NW Bicassa) Sample Type: CUCL-Copper chloride
Sample Date: 9/13/03 Protocol: EPA 02-EPA Acute Test Species: MY -Mysidopsis bahia
Comments:
Conc-ug/L 1 2 3 4
D-Control  0.8000 1.0000 1.0000 1.0000
50 1.0000 1.0000 ©.8000 1.0000
100 1.0000 1.0000 1.0000 1.0000
200 1.0000 0.8000 1.0000 1.0000
400 0.8000 0.8000 0.8000 0.6000
800 0.4000 0.0000 0.0000 0.2000
Transform: Arcsin Square Root Rank 1-Tailed Number Total
Conc-ug/lL  Mean N-Mean Mean Min Max CV% N Sum  Critical Resp Number
D-Coentrol 0.9500 1.0000 1.2857 1.1071 1.3453 9.261 4 1 20
50 0.8500 1.0000 1.2857 1.1071 1.3453 9.261 4 18.00 10.00 1 20
100 1.0000 1.0526 1.3453 1.3453 1.3453 0.000 4 20.00 10.00 0 20
200 0.8500 1.0000 1.2857 1.1071 1.3453 9.261 4 18.00 10.00 1 20
400 0.7500 0.7895 1.0519 0.8861 1.1071 10.508 4 11.50 10.00 5 20
*800 0.1500 0.1579 0.3998 0.2255 0.6847 55.174 4 10.00 10.00 17 20
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.01) 0.77986 0.884 -0.1957 0.41246
Equality of variance cannot be confirmed _
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU
Steel's Many-One Rank Test 400 800 565685
Maximum Likelihood-Probit
Parameter Value SE  95% Fiducial Limits Control Chi-Sq Critical P-value Mu Sigma Iter
Slope 5.82356 1.57698 2.73268 8.91443 0.06 0.89803 7.81472 (0.83 2.73058 0.17172 4
Intercept -10.802 4.33452 -19.397 -2.406
TSCR 0.03557 0.02163 -0.0068 0.07795 1.0
Point Probits ug/L 95% Fiducial Limits 09:
EC01 2.674 214.342 69.5288 309.917 ]
ECO05 3.255 280.628 121.968 374.117 0.8 4
EC10 3.718 323.978 163.889 415.341 0_7:
EC15 3.964 356.95 199.434 447.042 :
£C20 4.158 385.531 232472 475.249 06
EC25 4.326 411.868 264.405 502.262 S 0.5 4
EC40 4.747 486.492 358.707 588.596 8 0.4
ECS50 5.000 537.749 421.593 661.901 e ]
ECE0 5253 £594.406 484.137 761.812 0.3 -
EC75 5674 702102 580.75 1009.68 02 1
EC80 5.842 750.068 617.032 1142.28 |
EC85 6.036 810.125 658.835 1325.71 0.1 1
EC90 6.282 892571 711.717 1607.36 0.0 4
EC95 6.645 1030.45 792.706 2152.83 1 10 100 1000 10000
EC99 7.326 134912 959.701 3765.48 Dose ug/L
4
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Mysid Acute-48 Hr Survival

Start Date:  9/13/03 TestID: RAD91303MY Sample ID: REF-REFERENCE TOXICANT
End Date: 9/15/03 Lab ID: WAAEE-AMEC NW Bioassay Sample Type: CUCL-Copper chlcride
Sample Date: 9/13/03 Protocol: EPA 02-EPA Acute Test Species: MY-Mysidopsis bahia
Comments.
Dose-Response Plot
1
0.9 g
08} 1l
0.7 3
c;u ]
2 0.6 3
g 3
@ 053
T 043 4
«Q 3
~ E
0.3 3
023
0.13
E y , . .
s 3 3 g g
g -
Q
)
Page 2 ToxCale v5.0.23 Reviewed by:iC_



Saltwater Acute

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

crent: Reltrence Toxicant stanpate & Time: 411203 155D
Sample ID:___ 300 pa/l. Calla EndDate & Time:_ A/[S [ 02 i-1jg
Contact; K4 ) Test Organisms: M. ot ¢
Test#: RADIHC 3 MY Test Protocol:
Conc. Number of Dissolved Oxygen pH <.§%l Salinity }%7 Temperature Mean
or Live Organisms {mg/L) {units) B {ppt} G {°C) Percent
A [L | Rep|Cont. Fin. | _Init, Fin, | Init. a Fin. | _Init EP Fin. | _Init, Survival
% # ]| # 0 24 | 48 i 0 | 24 | 24 24 | 24 | 48 |5 0 | 24 | 24 | 48 [ O | 24 | 24 | 48
el 1 Al2ols |5 | 4 {32132 16 52519131003 301 [79Z 61 3[N.0( 750 (250029, | Y57
2 l2le 15 |5 & 5 0
31inlS las |g | % 5
s lihle |5 [ & &
20 :12 nls lo 2 A7 21953 ST 751210204 P00 794 [a9.6 [|Z1.0[252tb02s1 | 957
i & | i Ef .
s 4o 5 14 ¢ , |
s Tls |5 |5 & ] i 3
(o0 TTnl & 16 15 el A8 &6 adh |81l 751K /6 [ AP0 129 A0l 2107561621751 | 1607
2 i3l ¢ |5 |5 ; i3
3 9 [6 16 |5 & :
4 12416 |5 : ‘
LO2 1 ,% o 1S > 10T [l !B 4 %20 [%.Z2(o1% % 04 PoA 9 2ar ] 210025 75055 | A4S,
2 =) I
31j2]lSs iS5 |5 & ;
i 79t |5 |5 [
400 117251 ¢ |4 L BL [ 2%.4 314 792 .6 W21.0|75672| 79450 IB/.
7 [ 15 |7 4
3 |21 S 15 14
4 % 2 = “4 B i L
Zoh | T1g)e 1o 7 G2 0Bl %20 Tz [F10 | 75412571750 BO7e
2 1 = b
s 1618 |4 (& | I
4J221 5 | & I:»F
Technician Initials G | | NE B
Alkalinity™ Chlorine Ammonia
Cone. *(mg/L as CaCO3) _ (mgiL) (mg/L} Sample Description:
control -
highest conc. Analyst Initials: e A s
Comments: 0O hrs: LMMG-Q Qeunce - kS Received: q’tl»’-o"a e bateled "TI"I /D?D
24 hrs, Fed(@ 74 s o e AMEC Northwest Bioassay Lab

48 hrs. 5009 Pacific Hwy. E. Suite 2

Fife, WA 98424

Reviewed: W aacheck: ({7 (253) 922-4296




Bivalve Larval Development



Reference Toxicant Contrel Chart - Mussel Larval Development

CV% =127
19 ]
17 +2 8D
P B AN 1
§ o4
dm 13 ' < Mean
= i
o ] -18D
[Ty 11 3
2 ] 28D
o] /
<
g o"’ 0'1' & R Q"f ¢ & FEEeF eSS &
\'{]}Q&'b Q‘:\’\Q)\ /\\'\rb ,\\ \ 6\\ \QQ’\@QQ\'{]}QQ\{L '\\\rb\;\q/ \ '-b\qg:,\gb\\\ '<\ 0’\ \ 6\\6 \Qb‘ S Q)\'\rb\éb\qu fl(,b\
Test Dates
Dates Values Mean -1 8D -2 SD +1 SD +2 SD
03/12/02 8.1360 13.6253 11.8993 10.1733 15.3512 17.0772
04/30/02 13.1581 13.6253 11.8993 10.1733 15.3512 17.0772
05/16/02 13.4955 13.6253 11.8993 10.1733 15.3512 17.0772
07/13/02 13.6257 13.6253 11.8993 10.1733 15.3512 17.0772
07M14/02 16.2490 13.6253 11.8993 10.1733 15.3512 17.0772
07/11/02 14.0904 13.6253 11.8993 10.1733 19.3512 17.0772
08/22/02 14.3469 13.6253 11.8993 10.1733 15.3512 17.0772
09/12/02 14.6806 13.6253 11.8993 10.1733 15.3512 17.0772
09/26/02 14.1323 13.6253 11.8993 10.1733 15.3512 17.0772
1113102 13.7900 13.6253 11.8993 10.1733 15.3512 17.0772
12131/02 13.7363 13.6253 11.8993 10.1733 15.3512 17.0772
03/26/03 14.1763 13.6253 11.8993 10.1733 15.3512 17.0772
06/10/03 15.5839 13.6253 11.8993 10.1733 16.3512 17.0772
06/17/03 13.3494 13.6253 11.8993 10.1733 15.3512 17.0772
07/16/03 11.6793 13.6253 11.8883 10.1733 15.3512 17.0772
07/15/03 11.6793 13.6253 11.8993 10.1733 15.3512 17.0772
09/04/03 12.9783 13.6253 11.8983 10.1733 15.3512 17.0772
09/13/03 13.9259 13.6253 11.8993 10.1733 15.3512 17.0772
09/08/03 13.9839 13.6253 11.89923 10.1733 15.3512 17.0772
09/29/03 15.8081 13.6253 11.8003 10.1733 15.3512 17.0772




Reference Toxicant Control Chart - Oyster Larval Development

CV% = 34.8
29 ]
+2 8D
" AN
§ < +1 8D
S 19 \ / \
= ]
g’ i 5 — Mean
] ] >
w
| A 18D
9 \/
4 . . . . . -28D
07/14/G0 07/14/00 06/20/01 06/22/01 06/13/03 06/19/03 06/21/03
Test Dates
Dates Values Mean -1 SD -2 5D +1 SD +2 SD
07/14/00 20.2047 15.6473 10.2070 4.7666 21.0877 26.5281
07/14/00 15.1019 15.6473 10.2070 4.7666 21.0877 26.5281
06/20/01 24.2796 15.6473 10.2070 4.7666 21.0877 26.5281
06/22/01 14.2708 15.6473 10.2070 4,7666 21.0877 26.5281
06/13/03 16.0597 15.6473 10.2070 4.7666 21.0877 26.5281
06/19/03 7.3861 15.6473 10.2070 4.7666 21.0877 26.5281
06/21/03 12.2283 15.6473 10.2070 47666 21.0877 26.5281




Reference Toxicant Control Chart - Echinoderm Larval Development

CV% =101

20
—~ 183 +2 8D
. ]
g +18D
8 164 o '
a )
-‘5': \ Mean
2 14

-18D

H ] —-..71> S

12 1 -28D

10 .

01/29/03 01/29/03 06/17/03

Test Dates
Dates Values Mean -1 SD -2 8D +1 SD +2 SD

01/29/03 16.0980 15.0954 13.5778 12.0601 16.6131 18.1307
01/29/03 15.8388 15.0954 13.5778 12.0601 16.6131 18.1307
06/17/03 13.3494 15.0954 13.5778 12.0601 16.6131 18.1307




Bivalva Larval Survival and Development Test-Proportion Normal

Start Date;
End Date:

6/10/03
6/12/03

Sample Date: 6/9/03

Test ID; RT061003MS
Lab ID: WAAEE-AM
Protocol: ASTM 94

Sample ID:
EC Nw Bioassay Sample Type:

Test Species:

REF-REFERENCE TOXICANT
CUCL-Copper chioride

MS-Myrilis species
Comments;
Cong-ugilL. 1 2 3 4 5
D-Control ~ 0.9497 0.9536 0.9289 0.9469 0.9462
25 09529 09208 0.9563 0.9316 0.9378
5 0.9668 0.9610 0.9624 0.9509 0.9708
10 0.9578 0.9689 0.9401 0.9468 0.9414
20 02841 0.2186 0.0000 0.1130 0.0101
40 0.0000 0.0000 0.0000 0.0000 0.0000
Transform: Arcsin Square Root Rank 1-Tailed Number Total
Conc-ug/lL.  Mean N-Mean Mean Min Max CV% N Sum_ Critical Resp Number
D-Control  0.8451 1.0000 1.3348 1.3008 13537 1.510 5 62 1118
25 09399 0.9945 1.3245 1.2852 1.3803 2.375 5 26.00 16.00 69 1133
5 09623 10183 1.3762 1.3474  1.3984  1.394 5 39.00 16.00 39 1060
10 0.9510 1.0063 1.3491 1.3235 1.3935 2.187 5 29.00 16.00 54 1106
Y20 01272 0.1348 0.3073 0.0330 0.5732 76.681 5 15.00 16.00 1004 1158
*40  0.0000 0.0000 0.0337 0.0318 0.0370 5.944 5 15.00  16.00 1109 1109
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.01) 0.74577 0.9 -0.2477 5.58384
Bartlett's Test indicates unequal variances {p = 3.48E-1 2) 62.6239 15.0863
Hypothesis Test ({-tail, 0.05) NOEC LOEC  Chv TU
Steel's Many-One Rank Test 10 20 14.1421
Trimmed Spearman-Karber
Trim Level EC50 95% CL
0.0% 15584 15365 15.808
9.0% 15245 15022 15472
10.0% 15.026 14.827 15227 1.0
20.0% 14.963 14.821 15.107 0.9 ]
Auto-0.0% 15584 15.365 15.806 0.6 ]
0.7 ]
@ 0.6:
c 0.5+
o 4
g,? 0.4 1
X 0.3 -
0.2 -
0.1 4
0.0 1 0
-0.1 rry rr
1 10 100
Dose ug/l.
Page 1 ToxCalc v5.0.23 Reviewed hv- V\/k



Bivalve Larval Survival and Development Test-Proportion Normai
Start Date:  6/10/03 TestID: RT061003MS Sample ID: REF-REFERENCE TOXICANT
End Date: 6/12/03 Lab ID: WAAEE-AMEC NW Bioassay Sample Type: CUCL-Copper chloride
Sample Date: 6/9/03 Protocol: ASTM 94 Test Species: MS-Mytilis species
Comments:

Dose-Response Plot

1
—
0.9 # ¥

0.8 3

® 0.7 3
E 3
S 063
2
§ 0.5

t 3
8.0.45

s 0.3 3
0.2
0.13

0 k

D-Control
2.5 4
*20 -
*40
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Test: BV-Bivalve Larval Survival
Species: MS-Mytilis species

Sample ID; REF-REFERENCE TOXICANT
Start Date: 06/10/2003

and Development Test

End Date: 06/12/2003

Test ID: RTO61003MS
Protocol: ASTM g4

Sample Type: CUCL-Copper chloride
Lab ID: WAAEE-AMEC NW Bioassay

Initial Final Total Number

Pos| ID Rep Group Density Density Counted Normal , Notes
81 224 2% :@'/25/03 Le
82 239 a) f.
83 230 @) |
84 2|3 205
85 205 k&2
86 j g€ [F% A
87 {70 lo2. v
88 1594 Z- )
89 2725 2] L/2F 0 PR
90 Z4 ] 233 -7
91 Z(F 204
92 [83 @)
93 149 149 !
| 94 239 225 |
95 Z.359 222 |
96 Z2] @) |
97 51 22F E
98 Z4F O
99 quo 264
100 77 {u
101 Z1 %
102 23% | 2.3]
103 2 | 7 A7
104 L 94 [ &5
105 719 LY
106 2.0F !‘?[o
107 252 | ZH|
108 221 oS
109 {62 [5R v/
110 1. 2725 213
Comments:

| 4@ (24 )%

v BE  \Z40)»z

g g z5] 1K

Prow= 2¥2

ﬁ( & 2t 7K SH dew 5 /’z:&/

— ty 254 )

S B Zb W cv

(‘o g2 224 "R

\Q”

Page 1 ToxCalc 5.0 Reviewed b),r:\}iS



Test: BV-Bivalve Larval Survival and Development Test
Species: MS-Mytilis species
Sample iD: REF-REFERENCE TOXICANT

Start Date: 06/10/2003

End Date: 06/12/2003

Test ID: RT061003MS

Protocol: ASTM 94

Sample Type: CUCL-Copper chloride
Lab ID: WAAEE-AMEC Nw Bioassay

Initial Final Total Number
Pos| ID |Rep Group Density Density Counted Normal Notes
93 1 1 D-Control
104 2 2 D-Control
851 3 3 D-Control
106| 4 4 D-Control
105 5 5 D-Control
87 6 1 2.500
103 7 2 2.500
107 8 3 2.500
81 9 4 2,500
891 10| 5 2.500
80 | 11 1 5.000
85 ) 12| 2 5.000
841 13| 3 5.000
100] 14| 4 5.000
102 15| 5 5.000
97 ({ 16 | 1 10.000
10| 17 | 2 10.000
911181} 3 10.000
86 | 19| 4 10.000
941 20( 5 10.000
108 | 21 1 20.000
100 22 | 2 20.000
83123 | 3 20.000
99 | 24 | 4 20.000
88 | 25| 5 20.000
92 | 26 | 1 40.000
96 | 27 | 2 40.000
1011281 3 40.000
98 | 29| 4 40.000
B2 130} 5 40.000
Comments:
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Bivalve Larval Survivaj

and Development Test-Proportion Normal
Start Date: ~ 6/73/03 TestID: RTO61003CG Sampie |D: REF-REFERENCE TOXICANT
£nd Date: 6/15/03 Lab ID: WAAEE-AMEC NW Bioassay Sample Type: CUCL-Copper chlcride
Sample Date: 6/13/03 Protocol: ASTM 87 Test Species: CG-Crassostrea gigas
Comments:
Conc-ug/L 1 2 3 4 5
D-Control  0.8806 0.0293 0.9000 0.94695  0.8248
25 09529 09507 0.9444 09886 0.9096
5 09538 1.0000 0.8286 0.9448 0.9144
10 0.9192 0.9110 0.9318 0.9578 0.9877
20 0.3481 0.1180 0.2682 0.1300 0.0112
40 0.0000 0.0000 0.0000 0.0000 0.0000
Transform: Arcsin Squars Root Rank 1-Tailed Number ~Total
Conc-ug/L  Mean N-Mean  Mean Min Max CV% N Sum  Critical Resp  Number
D-Control  0.8963  1.0000 1.2491 11386 1.3382 6.185 5 111 1054
25 09493 1.0591 1.3523 1.2654 1.4640 5.286 5 37.00 16.00 48 935
5 09283 1.0358 1.3278  1.1439  1.5331 10.624 5 33.00 16.00 64 896
10 0.9415 1.0505 1.3381 12678 1.4595 5844 5 35.00 16.00 54 893
*20 01751 0.1954 04002 0.1062 0.6311 50.586 5 15.00 16.00 741 893
*40  0.0000 0.0000 0.0396 0.0386 0.0411 2.533 5 15.00 16.00 798 798
Auxiliary Tasts Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p=>0.01) 0.93514 0.9 -0.2104 1.92294
Bartlett's Test indicates unequal variances (p = 4.1 6E-07) 37.7897 15.0863
Hypothasis Test (1-tail, 0.05) NOEC LOEC Chv TU
Steel's Many-One Rank Test 10 20 14.1421
Trimmed Spearman-Karber
Trim Ltevel EC5( 95% CL
0.0% 16.060 15.774 16.351
5.0% 15.737 15437 16.043
10.0% 15.483 15.188 15.785 1.0
200% 15.287 15083 15.494 0.9 ]
Auto-0.0%  16.060 15.774 16.351 08 ]
0.7 4
0.6 -
% 051
c .
8. 041
2 03]
& 0.2 -
0.1
0.0 + +—
-0.1 T
-0.2 T
1 10 100
Dose ug/L
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Bivalve Larval Survival and Development Test-Proportion Normal
Start Date: ~ 6/13/03 TestiD: RTO61003CG Sample ID: REF-REFERENCE TOXICANT
End Date; 6/15/03 Lab ID: WAAEE-AMEC NW Bioassay Sample Type: CUCL-Copper chioride
Sample Date: 6/13/03 Protocol: ASTM 87 Test Species: CG-Crassostrea gigas
Comments:
Dose-Response Fiot
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fT_egt: BV-Bivaive Larvaj
Species; CG-
Sample ID: REF-REFER
Start Date: 6/13/03

Survival and Development Test
Crassostrea gigas

ENCE TOXICANT

End Date: 6/15/03

Test ID: RT061003CG

Protocol: ASTM 87
Sample Type: CUCL-Copper chloride

Lab ID: WAAEE-AMEC NW Bio

assay
Initial Fina! Total Number
Pos| ID Rep Group Density Density Counted Normal Notes
93] 1 1 D-Control 221 201 201 177
104 2 2 D-Control 221 198 198 184
95 3 3 D-Control 221 220 220 198
106] 4 4 D-Contro| 221 207 207 196
105( 5 5 D-Control 221 228 228 188
87 | 6 1 2.500 221 170 170 162
103] 7 2 2.500 221 203 203 193
107] 8 3 2.500 221 198 198 187
81| g 4 2.500 221 176 176 174
89 1 10| 5 2.500 221 188 188 171
80 11y 1 5.000 221 195 195 186
85 | 12 2 5.000 221 176 176 185
84 113} 3 5.000 221 175 175 145
109 14 { 4 5.000 221 163 163 154
102{ 15| 5 5.600 221 187 187 171
897 1 18] 1 10.000 221 198 198 182
110] 17| 2 10.000 221 191 191 174
911 18 3 10.000 221 176 176 164
86 1 19| 4 10.000 221 166 166 159
94 120 5 10.000 221 162 162 160
1081 21 ] 1 20.000 221 158 158 55
100) 22 | »2 20.000 221 178 178 21
831 23| 13 20.000 221 179 179 48
88l 241 4 20.000 221 200 200 26
881 25( 5 20.000 221 178 178 2
92 1 26 | 1 40.000 221 168 168 0
96 | 27| 2 40.000 221 166 166 0
101) 28| 3 40.000 221 157 157 0
86 1 29| 4 40.000 221 148 148 0
823l 5 40.000 221 159 159 0
Comments:
6
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Test: BV-Bivalve Larval Survival and Development Test
Species: CG-Crassostrea gigas
Sample |D: REF-REFERENCE TOXICANT

End Date: 6/15/03

Start Date: 6/13/03

Test ID: RT0O61003CG
Protocol: ASTM 87

Sample Type: CUCL-Copper chloride
Lab ID: WAAEE-AMEC NW Bioassay

Initial Final Total Number
Pos| ID |Rep Group Density Density Counted Normal Notes
93 1 1 D-Control 221 201 201 177
104] 2 2 D-Control 221 198 198 184
95 3 3 D-Control 221 220 220 198
1061 4 4 D-Control 221 207 207 196
105] 5 5 D-Control 221 228 228 188
87 5] 1 2.500 221 170 170 162
103 7 2 2.500 221 203 203 193
107 8 3 2.500 221 198 198 187
81 9 4 2.500 221 176 176 174
89 ) 10| 5 2.500 221 188 188 171
90 | 11 1 5.000 221 195 195 186
85 | 12 2 5.000 221 176 176 185
84 | 13| 3 5.000 221 175 175 145
109 14 | 4 5.000 221 163 163 154
102 15| 5 5.000 221 187 187 171
97 | 16 1 10.000 221 198 198 182
110 ] 17 2 10.000 221 191 191 174
91 | 18] 3 10.000 221 176 176 164
86 | 19| 4 10.000 221 166 166 159
94 | 20| 5 10.000 221 162 162 160
108 | 21 1 20.000 221 158 158 55
100 22| 2 20.000 221 178 178 21
83123 3 20.000 221 179 179 48
99 | 24 | 4 20.000 221 200 200 26
88 | 25| 5 20.000 221 178 178 2
92 | 26 1 40.000 221 168 168 0
96 | 27| 2 40.000 221 166 166 0
101 28] 3 40.000 221 157 157 0
98 |1 29| 4 40.000 221 148 148 0
82130 5 40.000 221 159 159 0
Comments:
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Bivalve Larval Survival and Development Test-Proportion Normal

Start Date: 6/17/03 Test ID: RTO617033P Sample ID: REF-REFERENCE TOXICANT
End Date: 6/19/03 Lab ID: WAAEE-AMEC NW Bioassa) Sample Type: CUCL-Copper chloride
Sample Date: 6/17/03 Protocol: ASTM 94 Test Species: SP-Strongylocentrotus purpuratus
Comments:
Conc-ug/L. 1 2 3 4 5
D-Control 0.9277 (.9357 0.8844 09119 0.9080
25 0.8257 0.9342 0.9078 0.8710 0.8805
5 0.9492 0.8862 0.9091 0.9617 0.9317
10 0.7584 0.9000 05393 0.5645 0.9063
20 0.4254 0.0895 0.0000 0.1227 0.0470
40 0.0000 0.0000 0.0000 0.0000 0.0000
Transform: Arcsin Square Root Rank 1-Tailed Number Total
Conc-ug/L Mean N-Mean Mean Min Max CV% N Sum  Critical Resp Number
D-Control  0.9156 1.0000 1.2770 1.2399 1.3145 2.318 5 70 819
25 09038 09872 1.2579 1.2034 1.3114  3.731 5 23.00 18.00 73 755
5 08276 1.0131 1.3030 1.2267 1.3739 4.535 5 31.00 16.00 57 783
10 0.7337 0.8014 1.0481 0.8248 1.2506 19.916 5 17.00 16.00 231 843
*20 0.1309 0.1430 0.3139 0.0361 0.7105 79.666 5 15.00 16.00 728 823
*40 0.0000 0.0000 0.0407 0.0370 0.0481 11,589 5 15.00 16.00 779 779
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.01) 0.88321 049 0.73348 3.43346
Barflett's Test indicates unequal variances (p = 5.27E-08) 42.2394 15.0863
Hypothesis Test {1-tail, 0.05) NOEC LOEC Chv TU
Steel's Many-One Rank Test 10 20 14,1421
Maximum Likelihood-Probit
Parameter Value SE  95% Fiducial Limits Control Chi-Sq Critical P-value Mu Sigma lter
Slope 6.61822 0.26946 6.09007 7.14636 0.08547 4.06391 7.81472 0.25 1.12546 0.1511 5
Intercept -2.4485 0.31428 -3.0845 -1.8325
TSCR 0.08455 0.00583 0.07312 0.09597 1.0 2
Point Probits ug/lL. 95% Fiducial Limits 09:
EC01 2.674 594229 5.46514 6.38712 ]
EC05 3.355 7.53228 7.05838 7.87015 0.8 +
EC10 3.718 8.54714 8.08547 8.97342 0.7 ]
EC15 3.964 9.30803 B8.85856 9.72408 .
EC20 4.158 9.96078 9.52268 10.3682 i 06
EC25 4326 10.5572 10.1293 10.9575 S 0.5
EC40 4.747 12.2231 11.8162 12.6153 304:
EC50 5.000 13.3494 12.9434 13.7524 o
EC60 5253 145795 14.1562 15.0152 0.3 4
EC75 5.674 16.8801 16.3688 17.4398 0.2
EC80 5.842 17.8907 17.3206 18.5279 .
EC35 6.036 19.1454 18.4887 19.8945 0.1 4
EC90 6.282 20.8498 20.0562 21.774 00—z
EC95 6.645 236589 22604 24.917 1 10 100
EC99 7.326 25.9894 28.2347 32.1486 Dose ug/l.
/:./’
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Bivalve Larval Survival and Development Test-Proportion Normal

Start Date:  6/17/03 Test 1D: RT061703SP Sample ID: REF-REFERENCE TOXICANT
End Date: 6/19/03 Lab ID: WAAEE-AMEC NW Bioassa: Sample Type: CUCL-Copper chioride
Sample Date: 6/17/03 Protocol: ASTM 94 Test Species: SP-Strongylocentrotus purpuratus

Comments:

Dose-Response Plot
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Test: BV-Bivalve Larval Survival and Development Test  Test ID: RFO84303MS < /& /705 A5
Species: MS-Mytitisapesiss S vr F“’"*’JL S Protocol: ASTM 94 5

Sample ID: REF-REFERENCE TOXICAN’M ’ /[9 J fample Type: CUCL-Copper chloride
Start Date:-86f3/2003 End Date; /2003 ab |ID: WAAEE-AMEC NW Biocassay

L”ﬁ? /0 ) Initial Final Total Number
Pos| ID | Rep Group Density Density Counted Normal Notes |
41 gS 1/ e 7/24/e3
42 1 7% 94
43 (e | 5%
44 /‘3% o5 v
45 1< 135 | I 75V
46 (42 o
47 [ZD lef] | ¥V
48 R 9o | @ 4/%/03
49 0% Q
50 (34 57
51 [t 3
52 166 4
53 137 0
54 “1i EXA
55 1% [d
56 2> 176
57 €Y @]
58 193 0
59 !LE(} 3
60
61 (6.3 i%
62 59 ‘-r_%
63 67 | Iy
64 [ [%d
65 20 d
66 &0 144
87 4.9 —7
68 {0 &3
69 ad 37
70 L5 To
Comments:
Da7 0
[ 1as
7 %0
7 17 ]
'Y 0
T { g%/ o= 1aV»
Z S Sy = 1895
6. V. -~ 9.9 To

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

Test ID:-RFOETI03MS
Protocol: ASTM 94

KTog | Jo3#es
5@

Sample |D: REF-REFERENGE TOXICANT £ ﬁ 05 Sample Type: CUCL-Copper chloride
Start Date: 08442003 %; 63 End Date: 3 Lab ID; WAAEE-AMEC NW Bicassay
Initial Final Total Number
Pos| ID | Rep Group Density Density Counted Normal Notes
52 1 1 D-Control
591 2 2 D-Control
47 1 3 3 D-Control
62| 4 4 D-Control
43| 5 5 D-Contro!
69| 6 1 2.500
48 | 7 2 2.500
54| 8 3 2.500
451 9 4 2.500
641 10| 5 2.500
55 | 11 1 5.000
63| 12| 2 5.000
701 13| 3 5.000
56 | 14| 4 5.000
60| 15| 5 5.000
51| 16 | 1 10.000
68 | 17| 2 10.000
42 1 18| 3 10.000
44 | 19 | 4 10.000
66 | 20| 5 10.000
50 | 21 1 20.000
41| 22| 2 20.000
46 | 23| 3 20.000
61| 241} 4 20.000
67 | 25 5 20.000
581 26 | 1 40.000
57 | 27| 2 40.000
49728 | 3 40.000
53129 4 40.000
65| 30| 5 40.000
Comments:
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Bivalve Larval Survival and Development Test-Proportion Normal

Start Date:  6/19/03 TestID: RT061803CV Sample ID: REF-REFERENCE TOXICANT
End Date: 6/21/03 Lab ID: WAAEE-AMEC NW Bioassay Sample Type: CUCL-Copper chloride
Sample Date: 6/19/03 Protocol: ASTM 87 Test Species: CG-Crassostrea gigas
Comments:
Cong-ug/L 1 2 3 4 5
D-Control 0.8904 0.9143 09110 0.8943
25 09250 09462 09683 0.9617 0.9690
5 07009 05149 0.8621 0.8498 0.8739
10 0.0573 0.0824 0.2339 0.2976 0.4604
20 00000 0.0000 0.0000 0.0000
40 0.0000 0.0000 0.0000 0.0000 0.0000
Transform: Arcsin Square Root 1-Tailed Number Total
Conc-ug/L  Mean N-Mean Mean Min Max CV% N t-Stat  Critical MSD Resp Number
D-Control 0.9025 1.0000 1.2537 1.2334 1.2737 1.802 4 92 945
25 09541 1.0571 1.3579 1.2934 1.3939 3.149 5 -1.322 2508 0.1979 52 1118
*5 0.7603 0.8424 1.0726 0.8003 1.2078 16.337 5 2295 2508 0.1879 262 1119
™10 0.2263 0.2508 0.4721 0.2417 0.7458 44.028 5 9.908 2508 0.1879 798 1027
‘20 0.0000 0.0000 0.0329 0.0300 0.0353 7.265 4 14.682 2508 0.2086 935 935
*40 0.0000 0.0000 0.03680 0.0328 0.0392 6.414 5 15437 2508 0.1979 976 978
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.01) 0.88211 0.896 -0.4098 2.40071
Bartlett's Test indicates unequal variances (p = 1.65E-11) 59.3553 15.0863
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU MSDu MSDp MSB MSE  F-Prob df
Bonferroni t Test 5 10 7.07107 0.14534 0.161 1.66546 0.01383 3.2E-15 5,622
Maximum Likelihood-Probit
Parameter Value SE___ 95% Fiducial Limits Control Chi-Sq Critical P-value  Mu Sigma___ lter
Slope 5.8615 0.54404 4.13011 7.59289 0.09725 20.3121 7.831472 1.5E-04 0.86842 0.1706 4
Intercept -0.0902 0.49625 -1.6695 1.48909
TSCR 0.07069 0.01523 0.02221 0.11817 1.0 -
Point Probits ug/L 95% Fiducial Limits 09:
ECO1 2674 296162 1.89197 3.81769 ]
ECO05 3.355 3.87076 2.74658 4.72804 0.8
EC10 3.718 4.46454 3.34325 5.31028 0.7 .
EC15 3.964 4.91581 3.81202 5.75126 1
EC20 4158 5.30678 4.22601 6.13499 §0.6:
EC25 4.326 5.66689 4.61158 6.49191 S 0.5 -
EC40 4.747 6.68642 5.7063 7.5388 2 0.4 ]
EC50 5.000 7.38611 6.43962 8.30815 o
ECB0 5.253 8.15902 7.21277 9.22509 0.3 4
EC75 5674 9.62691 8.55297 11.1787 02
ECB0 5.842 10.2802 9.10208 12.1295 1
EC85 6.036 11.0978 9.7586 13.379 0.1
EC90 6.282 12.2195 10.6173 15.1856 0.0 1
ECO5 6.645 14.0941 11.9765 18.4046 1 100
ECO9 7.326 18.4205 14.8938 26.6077

Significant heterogeneity detected {(p = 1.46E-04)
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Bivalve Larval Survival and Development Test-Proportion Normal

Start Date:  6/19/03 Test ID: RT061903CV Sample ID: REF-REFERENCE TOXICANT
End Date: 6/21/03 lLab ID;: WAAEE-AMEC NW Bioassa) Sample Type: CUCL-Copper chloride
Sample Date: 6/19/03 Protocol: ASTM 87 Test Species: CG-Crassostrea gigas

Comments:

Dose-Response Plot

0.9

0.8 1-tail, 0.05 leve!
w07 of significance
E
§ 0.6

505

2.5 4
.5 ]
w10
*20
*40
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Test: BV-Bivalve Larval Survival and Development Test  Test ID: RT081903M%S 2roelgo3C 5(
Species: MS=Mytilis-speeies C‘(ﬂ Ok Protocol: ASTM 94
Sample ID: REF-REFERENCE TOXICANT Sample Type: CUCL-Copper chloride
Start Date: 06/19/2003 End Date: 06/21/2003 Lab 1D: WAAEE-AMEC NW Bioassay
Initial Final Total Number
Pos| ID | Rep Group Density Density Counted Normat Notes
41 241 3
42 213 K
43 Gl gl A
44 24% 5%
45 221 24
46 7272 | Zod
47 | (6% 30
48 BRIAO| 722
49 7. 5% 2.0%
50 707 | 45 .
51 217 | o g Tliley
52 Ji i o
53 LY | 224
54 Z09 A2 {
55 2Z3 -l
56 2 LY i)
57 [ &3 &
58 2372 o
59 73k 2/ 5
60 Z2.7 [35
61 jé&' 2 ‘
62 [BZ ) N
63 ZYh 2.2.0 T fe2
64 Z (| O I
65 [£2| 75 |
66 AN L= |
67 2.0 2 iod |
68 2D | o
69 226 2,9
70 z34 1 jeY
Commenis:

EJ%LO_\ P fo d %‘7/("’/03

o 230
a Y
b f/ | Mecun = 22Y
gz IO ol = 2
Y 36 Ly = 547
/H( 74\
% ok

A1
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Test: BV-Bivalve Larval Survival and Development Test
Species: MS-Mytilis species
Sample ID: REF-REFERENCE TOXICANT

Start Date: 06/19/2003

End Date: 06/21/2003

Test ID: RTO681903MS

Protocol: ASTM 94

Sample Type: CUCL-Copper chloride
Lab 1D. WAAEE-AMEC NW Bicassay

Initial Final Total Number
Pos| ID | Rep Group Density Density Counted Normal Notes
41 1 1 D-Control
66 | 2 2 D-Control
531 3 3 D-Control
591 4 4 D-Control
63| 5 5 D-Control
48 | 6 1 2.500
55 | 7 2 2.500
451 8 3 2.500
54| 9 4 2,500
69| 10| 5 2.500
70 | 11 1 5.000
67 | 12| 2 5.000
461131 3 5.000
42 | 14| 4 5.000
491 15| 5 5.000
60 | 16 | 1 10.000
65 | 17 | 2 10.000
44 1 18| 3 10.000
47 1 19| 4 10.000
50120} 5 10.000
64 | 21 1 20.000
52 22| 2 20.000
43| 23 | 3 20.000
56 | 24 | 4 20.000
511 25| 5 20.000
62 | 26 | 1 40.000
58 | 27 2 40.000
681281 3 40.000
57 | 29| 4 40.000
61301 5 40.000
Comments:
Page 1 ToxCalc 5.0 Reviewed by,



Bivalve Larval Survival and Development Test-Proportion Normal

Start Date:  6/21/03 Test ID: RT062103CG Sample ID: REF-REFERENCE TOXICANT
End Date: 6/23/03 Lab ID: WAAEE-AMEC NW Bioassay Sample Type: CUCL-Copper chloride
Sample Date: 6/21/03 Protocol: ASTM 87 Test Species: CG-Crassostrea gigas
Comments:

Conc-ug/L 1 2 3 4 5
D-Control  0.9558 0.9416 0.8494 (.0438 0.0950
25 09565 0.9854 0.8846 0.9897 0.9508
5 1.0000 09551 0.9749 0.9545 0.9021
10 0.9526 0.7863 0.8741 0.4465 0.6859
20 0.0000 0.0000 0.0000 0.0000 0.0000
40 0.0000 0.0000 0.0000 0.0000 0.0000

Transform: Arcsin Square Root Rank 1-Tailed Number Total
Conc-ug/lL.  Mean N-Mean Mean Min Max CV% N Sum  Critical Resp Number
D-Control  0.9371 1.0000 1.3379 1.1723 15002  8.716 5 52 863
25 0.9552 1.0193 1.3746 1.2242 1.4693  7.041 5 32.00 16.00 42 966
3 0.9573 1.0215 1.3820 1.2526 1.5326 7.379 5 31.00 16.00 35 867
10 0.7491 0.7993 1.0715 0.7318 1.3514 21.980 5 19.00  16.00 191 771
*20 0.0000 0.0000 0.0412 0.0399 0.0432 3.833 5 15.00 16.00 740 740
*40 0.0000 0.0000 0.0424 0.0353 0.0459 10.231 5 15.00 16.00 716 716
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.01) 0.88681 0.8 -0.4552 3.08688
Bartlett's Test indicates unequal variances (p = 1.70E-10) 54.4431 15.0863
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU
Steel's Many-One Rank Test 10 20 14.1421

Trimmed Spearman-Karber
Trim Level ECS50 95% CL

0.0% 12228 11982 12.479
50% 12463 121477 12755
10.0% 12665 12.315 13.026 1.0
200% 12.897 12290 13.533
Auto-0.0% 12.228 11.982 12.479

L2

0.9
0.8 1
0.7 1
0.6 -
0.5 1
04 1
0.3+
0.2 1
0.1 1
0.0
0.1 e e

1 10 100

Dose ugiL

Response
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Bivalve Larval Survival and Development Test-Proportion Normal
Start Date: ~ 6/21/03 TestID: RT062103CG Sample ID; REF-REFERENCE TOXICANT
End Date; 6/23/03 Lab ID: WAAEE-AMEC NW Bicassa: Sample Type: CUCL-Copper chloride
Sample Date: 6/21/03 Protocol: ASTM 87 Test Species: CG-Crassostrea gigas
Comments:
Dose-Response Plot
1
0.9 3
0.8 3
ERYE
E 1
2 0.6 'E-
505
5 0.4
23
& 0.33
0.2 3
0.13
0 T T T °
g S ° = § ¥
g
Q
a
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Test: BV-Bivalve Laryal Survival and Development Test
Species: CR-Crassostrea virginica )@\ ZCM)

Sample ID: REF-REFERENCE TOXIC NT
Start Date: 06/21/2003

End Date: 06/23/2003

Test ID: Rt06210€€7
Protocol: ASTM 87

Sample Type: CUCL-Copper chioride
Lab ID: WAAEE-AMEC Nw Bioassay

Initial Final Total Number
Pos| ID | Rep Group Density Density Counted Normal Notes
41 L) o M 7/22]p7
42 2 200
43 7 Jo3
44 4 | 47,
45 157 o
46 199 9]
47 {24 )
48 (2g [o]
49 \ R4 e 0 N IEVITE
50 95 9%
51 47 129
52 190 1|
53 \olo 141
54 2T 0
55 121 105
56 {4y 0
57 | B ol
58 e 115
59 Wi Hed
60 (49 {94 N
61 17¢ V2%
62 15 TS
63 17 70
64 159 11
65 5%, 0
66 ) w3 ()
67 L S N T
68 1821 (10}
69 9 0
70 5] 179
Comments:

P 217

7. 21 7

SRR/ A AN

206 aan ~
§ 29| St~ 1.7
b 220 ABL
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Test: BV-Bivalve Larval Survival and Development Test Test ID: Rt0621026%

Species: CR-Crassostrea virginiea
Sample ID: REF-REFERENCE TO
Start Date: 06/21/2003

A

End Date: 06/23/2003 Lab 1D: WAAEE-AMEC NW Bioassay

Protocol: ASTM 87
Sample Type: CUCL-Copper chloride

Initial Final Total Number

Pos | ID { Rep Group Density Density Counted Normal Notes
58 1 1 D-Control
70 2 2 D-Control
51 3 3 D-Conrol
61 4 4 D-Control
42 1 5 5 D-Control
44 | 6 1 2.500
43 | 7 2 2.500
681 8 3 2.500
50 9 4 2.500
46 ) 10| 5 2.500
67 | 11 1 5.000
63| 12| 2 5.000
60| 13| 3 5.000
50| 14 | 4 5.000
52 | 15[ 5 5.000
53116 | 1 10.000
55 | 17 2 10.000
621181 3 10.000
64| 19| 4 10.000
57120 5 10.000
66 | 21 1 20.000
65| 221 2 20.000
45 [ 23| 3 20.000
49 | 24 | 4 20.000
47 1 25| 5 20.000
69 | 26 1 40.000
48 | 27 | 2 40.000
56 128 3 40.000
54 | 26 | 4 40.000
41 1 30| 5 40.000

Comments:
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Bivalve Larval Survival and Development Test-Proportion Normal

Start Date:  9/13/03 Test!D: RT081303MS Sample ID: REF-REFERENCE TOXICANT
End Date: 9/15/03 LabiD: WAAEE-AMEC NW Bifoassay Sample Type: CUCL-Copper chloride
Sample Date: 9/13/03 Profocol: ASTM 94 Test Species: MS-Mytilis species
Comments:

Cong-ug/L 1 2 3 4 5

D-Conirol  0.7939 0.8984 0.8307 0.8770 0.8092
25 0.8507 0.8485 0.8063 0.8477 0.9562
5 09362 09130 09110 0.8645 0.9189
10 0.8170 0.8069 0.8676 0.9257 0.8671
20 0.0000 0.0000 0.0000 0.0000 0.0000
40 0.0000 0.0000 0.0000 0.0000

Transform: Arcsin Square Root Rank 1-Tailed Number Total
Conc-ugiL.  Mean N-Mean Mean Min Max CV% N Sum__ Critical Resp  Number
D-Control  0.8437 1.0000 1.1672 1.0996 1.2465 5.303 5 112 702
25 08819 10453 1.2325 1.1150 1.3600 9.148 5 32.00 16.00 87 722
S 09087 1.0771 1.2661 1.1939 1.3154 3.518 5 38.00 16.00 69 751
10 0.8569 1.0156 1.1871 1.1153 1.2947 6.001 5 29.00 16.00 104 725
*20 0.0000 0.0000 0.0423 0.0408 0.0442 3177 5 15.00 16.00 701 701
*40  0.0000 0.0000 0.2539 0.0964 0.5236 73.311 4 10.00 10.00 41 41
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution {p > 0.01) 0.91921 0.898 1.11882 2.69683
Bartlett's Test indicates unequal variances (p = 1.07E-06) 35.7406 15.0863
Hypothesis Test (1-ail, 0.05) NOEC LOEC Chv TU
Wilcoxon Rank Sum Test 10 20 14.1421
Trimmed Spearman-Karber
TrimLevel ECS0 95% CL
0.0% 13926 13821 14.032
50% 14.031 13.976 14.087
10.0% 14.031 13.976 14.087 1.0 »—
20.0% 14.031 13.976 14.087 0.9 1
Auto-0.0% 13926 13.821 14.032 0.8 1
0.7 ]
0.6 1
$ 05
g -
4 0.4:
é 0.3 |
0.2 -
0.1 4
0.0 ¢ -
-0.1 4
0.2 T——r—r—rrrrr —rtr
1 10 100
Dose ug/L

\ (‘
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Bivalve Larval Survival and Development Test-Proportion Normal
Start Date:  9/13/03 TestID: RT091303MS Sample ID: REF-REFERENCE TOXICANT
End Date: 9/15/03 Lab ID: WAAEE-AMEC NwW Biocassa) Sample Type: CUCL-Copper chloride
Sample Date: 9/13/03 Protocol: ASTM 94 Test Species: MS-Mytilis species
Comments:

Dose-Response Plot

D-Control
2.5 -
5
10 -
*20 4
*40
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Test: BV-Bivaive Larval Survival and Development Test

Test ID: RT091303MS
Species: MS-Mytilis species Pratocol: ASTM 94
Sample ID: REF-REFERENCE TOXICANT Sample Type: CUCL-Copper chloride
Start Date: 09/13/2003 End Date: 09/15/2003 Lab I1D: WAAEE-AMEC NW Bioassay
Initial Final Total Nurmber
Pos| ID | Rep Group Density . Density Counted Normal . Notes
41 145 {7 E_10]20f07
42 o0 124
43 55 i54 | N
44 1 0| % 1020[03
45 | 2 O
46 14 \ 52
47 42 [ 155
48 \ Q
49 \2.% jALo)
50 \A | 9%
51 \% [ %]
52 7] )
53 | (ol Ij-"l
54 271 %
55 4% 174 M
56 Wwo | 3 NE 10124 [p
57 40 0
58 = 1 | 25
59 42 12—
50 42 { 240
61 (52 O
62 0 0
63 [ 0
64 a4 | O
65 2| 10(¢
66
67 \%_\l@—
68 12 | 107
69 14 % 1377
70 F1Z i 2 } v
Comments:
)
R T bay U
/ '\G\v a
| L1l "/ ,5\3 A }u
AT / y \
3 (9L / O
A S
-L)l 200 J
s 205 / (
L 156/
Page 1 ToxCalc 5.0 Reviewed by:s@_



Test: BV-Bivalve Larval Survival and Development Test
Species: MS-Mytilis species
Sample ID: REF-REFERENCE TOXICANT

Start Date: 09/13/2003

End Date: 09/15/2003

Test [D: RT091303MS

Protocol: ASTM 94

Sample Type: CUCL-Copper chloride
Lab ID: WAAEE-AMEC NW Bioassay

Initial Final Total Number
Pos| ID {Rep Group Density Density Counted Normal Notes
56 1 1 D-Control
49 | 2 2 D-Control
70 3 3 D-Control
68 | 4 4 D-Control
65| 5 5 D-Control
47 | 6 1 2.500
59 | 7 2 2.500
42 1 8 3 2.500
58 | 9 4 2.500
51 | 10 5 2.500
46 | 11 1 5.000
53112 2 5.000
50| 13| 3 5.000
43 | 14| 4 5.000
60| 15| 5 5.000
66} 16 [ 1 10.000
41 |1 17| 2 10.000
67 | 18| 3 10.000
69 | 19| 4 10.000
55120 5 10.000
57 | 21 1 20.000
451 22| 2 20.000
52 1 23] 3 20.000
61| 24| 4 20.000
64 | 25| 5 20.000
54 1 26 | 1 40.000
48 1 27 | 2 40.000
44 1 28| 3 40.000
62 | 29| 4 40.000
63 ]130]| 5 40.000
Comments:
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Echinoderm Sperm Cell Fertilization



Reference Toxicant Control Chart - Echinoderm Sperm Cell Fertilization

CV% =551
70
] if
_ 60 4A +2 8D
I ] >
8 509 / \ /
] ] 18D
S 40 / \ /\ / \ :
= ]
3 3
o 30 1 R Mean
[Tr ] ]
8 20 i'// S/ \/\’—/\ /
10 < 18D
03 " ¥ " , " " " " " " " " " " " . -2 8D
O H O D T P TR T T TR QR Y S
\Q%QQ\QQQD‘QGD\Q,\@‘b\QéQN\Qrb\QQBQQ\QOJ\Q\QQQ\Q\Q\\Q
QQ\Q '\\Q '\'\\fb \rb\q,Q \q{'\ Q\ 6\\\ QQ;\ \q, q}'\ \’\ngb 6\\'\ 6\\'\ ,\\ BQ)\’\ QQ) qa\'\ Qro'\ Q‘b\
Test Dates
Dates Values Mean -1 8D -2 8D +1 8D +2 SD
09/01/00 20.0292 29.2877 13.1506 0.0000 45.4248 61.5619
11/09/00 24.0934 29.2877 13.1506 0.0000 45,4248 61.5619
11/30/00 33.1288 29.2877 13.1506 0.0000 45,4248 61.5619
11/30/00 40.1307 29.2877 13.1506 0.0000 45,4248 61.5619
12/04/00 66.0919 29.2877 13.1506 0.0000 45.4248 61.5619
12/15/00 14.2505 29.2877 13.1506 0.0000 45,4248 61.5619
06/07/01 34.5299 29,2877 13.1506 0.0000 454248 61.5619
07/18/01 41.3271 29.2877 13.1506 0.0000 45,4248 61.5619
08/16/01 27.8736 29.2877 13.1506 0.0000 45.4248 61.5619
11/21/01 17.4642 29,2877 13.1508 0.0000 45,4248 61.5619
12/13/01 24.0295 29.2877 13.1506 0.0000 454248 61.5619
02712102 21.1669 20.2877 13.1506 0.0000 45.4248 61.5619
02/12/02 21,1669 29.2877 13.1506 0.0000 45.4248 61.5619
04/30/02 29.2667 29,2877 13,1506 0.0000 45.4248 61.5619
07111/02 17.4175 29,2877 13.1506 0.0000 45.4248 61.5619
Q7/13/02 11.1696 29,2877 13.1506 0.0000 45.4248 61.5619
07/14/02 33.9335 29.2877 13.1506 0.0000 45.4248 61.5619
06/10/03 11.4466 29.2877 13.1506 0.0000 45,4248 61.5619
06/13/03 62.8701 29.2877 13.1506 0.0000 45.4248 61.5619
06/17/03 8.5095 29.2877 13.1506 0.0000 45.4248 61.5619
06/19/03 26.9491 29.2877 13.1506 0.0000 45.4248 61.5619
06/21/03 57.4842 29.2877 13.1506 0.0000 45.4248 61.5619




Sperm Cell Fertilization Test-Proportion Fertilized

Start Date:  6/10/03 TestID: RT061003SP Sample 1D: REF-REFERENCE TOXICANT
End Date; 6/10/03 Lab ID: WAAEE-AMEC NW Bicassay Sample Type: CUCL-Copper chloride
Sample Date: 6/9/03 Protocol: DL 87-Dinnel/Link Test Species: SP-Strongylocentrotus purpuratus
Comments:

Conc-% 1 2 3 4 5

D-Control  0.8900 0.8200 0.8400 0.7900 0.7600
5 0.8100 0.8000 0.8400 0.8500 0.8700

10 0.3800 0.5100 0.3500 0.4000 0.4500

20 0.2500 0.1500 0.1800 0.2300 0.1500

40 0.0000 0.0000 0.0000 0.0200 0.0200

80 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 0.8200 1.0000 11356 1.0588 1.2327 5835 5 80 500
5 0.8340 1.0171 1.4522 11071 1.2019 3.373 5 30.50 16.00 83 500
*10 04180 0.5098 0.7025 0.6331 0.7954 9.080 5 15.00 16.00 291 500
*20 01920 0.2341 04515 0.3977 05236 12.885 5 15.00 16.00 404 500
*40 0.0080 0.0098 0.0868 0.0500 0.1419 57.995 5 15.00 16.00 496 500
*80 0.0000 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 normal! disfribution {p > 0.01) 0.95391 0.9 0.43716 -0.5774
Equality of variance cannct be confirmed
Hypothesis Test {1-tail, 0.05) NOEC LOEC Chv TU
Steel's Many-One Rank Test 5 10 7.07107 20
Maximum Likelihood-Probit
Parameter Value SE  95% Fiducial Limits Control Chi-Sq Critical P-value Mu Sigma Iter
Slope 3.89094 0.67969 1.72785 6.05404 0.18 329555 7.81472 3.3E-07 1.05868 0.25701 6
Intercept 0.88074 0.79778 -1.6581 3.41863
TSCR 0.1566 0.04983 -0.002 0.31518 1.0 —
Point Probits %  95% Fiducial Limits 09 1] -~
ECO1 2.674 2.88929 (.32326 5.60563 -
ECO0S 3.355 4.32454 0.78938 7.37704 0.8 1
EC10 3.718 5.3618 1.26522 8.57574 07
EC15 3964 6.1988 1.73463 9.51882 :
EC20 4.158 6.95626 2.22396 10.3655 @ 08
EC25 4,326 7.67944 2.74635 11.1763 2 0.5
EC40 4.747 9.85295 4.60729 13.7059 8 0.4
EC50 5.000 11.4466 6.1868 15.7527 & "]
ECB0 5.253 13.2981 B.13348 18.4937 0.3 1
EC7S 5.674 17.0619 11.9344 259299 0_2: ,
EC80 5842 188357 13.5123 304836 ] i
ECB5 6.036 21.1373  15.35 37.4763 017 7
EC90 6.282 24.4369 17.6675 49.5495 T D S
EC85 6.645 30.2982 21.2086 76.8052 0.1 1 10 100 1000
ECE8 7.326 45.3488 28.7085 182.584 Dose %

Significant heterogeneity detected (p = 3.29E-07)
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Sperm Cell Fertilization Test-Proportion Fertilized

Start Date:  6/10/03 TestID: RT061003SP Sample ID: REF-REFERENCE TOXICANT
End Date: 6/10/03 LabID: WAAEE-AMEC NW Bicassa) Sample Type: CUCL-Copper chloride

Sample Date: 6/9/03 Protocol: DL 87-Dinnel/Link Test Species: SP-Strongylocentrotus purpuratus
Comments:

Dose-Response Plot

5
*10
*20 -
*40
*80

D-Control
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Test: SC-Sperm Cell Fertilization Test

Species: SP-Strongylocentrotus purpuratus
Sample ID; REF-REFERENCE TOXICANT
Start Date: 06/10/2003

End Date: 06/10/2003

Test ID: RT0610038P

Protocel: DL 87-Dinnel/Link

Sample Type: CUCL-Copper chloride
Lab iD: WAAEE-AMEC NW Bioassay

Total Number

Pos| ID {Rep Group Counted Fertilized Notes
81 /00 37 ML 750003
82 ;00 o) X
83 {00 g

84 {00 9

85 [Oo o

86 {00 b9 %‘-f

87 [0D 5/

88 fO0 [7]

89 00 %9

g0 ] 00 O

91 loo o

92 {00 325

93 0o | I&

94 {00 40

95 7Co 754

96 LYe) {7

97 100 7 2\

98 oo o

99 [0 b

100 [f»]=] a

101 {0 3

102 100 3Z

103 loo S

104 (oo | €0 X0

105 j0o g4

106 o X4

107 { OO €5 1q¢

108 o0 15 I/
109 1 OO IS A\ /
110 oo Z—
Comments:
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Test: SC-Sperm Cell Fertilization Test

Species: SP-Strongylocentrotus purpuratus
Sample ID: REF-REFERENCE TOXICANT
Start Date: 06/10/2003

Test ID; RTO61003SP
Protocol: DL 87-Dinnel/Link
Sampte Type: CUCL-Copper chloride

End Date: 06/10/2003 Lab iD: WAAEE-AMEC NW Bioassay

Total Number
Pos| ID | Rep Group Counted Fertilized Notes
89 1 1 D-Control
102] 2 2 D-Control
105) 3 3 D-Control
84| 4 4 D-Control
98 | 5 5 D-Control
97| 6 1 5.000
104 | 7 2 5.000
86| 8 3 5.000
107 9 4 5.000
81101 5 5.000
106 [ 11 1 10.000
87 | 12| 2 10.000
92 113 3 10.000
94 | 14| 4 10.000
95| 15| 5 10.000
103 16 | 1 20.000
109 17 | 2 20.000
93 ) 18| 3 20.000
101 18 | 4 20.000
1081 20| 5 20.000
88 | 21 1 40.000
851 22| 2 40.000
82123 3 40.000
83| 24| 4 40.000
110 25| 5 40.000
100§ 26 | 1 80.000
98 | 27 [ 2 80.000
901 28| 3 80.000
911 29| 4 80.000
96 |1 30| 5 50.000
Comments:
Page 1 ToxCalc 5.0 Reviewed by:



Sperm Cell Fertilization Test-Proportion Fertilized

Start Date: 6/13/03 Test ID: RT061303SP Sample ID: REF-REFERENCE TOXICANT
End Date: 6/13/03 Lab ID: WAAEE-AMEC NW Bioassay Sample Type: CUCL-Copper chlcride
Sample Date: 6/13/03 Protocol; DL 87-Dinnsl/Link Test Species: SP-Strongylocentrotus purpuratus
Comments:

Conc-ugl/L 1 2 3 4 5

D-Control  1.0000 0.7900 0.7600 0.7400 1.0000
5 07700 0.7500 0.7500 05500 0.7200

10 0.7800 0.7700 0.9300 1.0000 0.9300

20 09700 0.9100 0.8900 0.9900 0.9500

40 08400 0.9300 0.8200 0.9100 0.8400

80 0.3800 0.1500 0.2100 0.1700 0.1000

Transform: Arcsin Square Root 1-Tailed Number Total
Conc-ug/lL.  Mean N-Mean Mean Min Max CV% N t-Stat  Critical MSD Resp Number
D-Control  0.8580 1.0000 1.2462 1.0357 1.5208 20.186 5 71 500
*5 07080 0.8252 1.0027 0.8355 1.0706 9545 5 2539 2360 0.2263 146 500
10 0.8820 1.0280 1.2560 1.0706 1.5208 14.840 5 0103 2360 0.2263 59 500
20 09420 1.0979 1.3423 12327 14706 7.189 5 -1.002 2360 0.2263 29 500
40 0.8880 1.0350 1.2343 1.1593 1.3030 5.652 5 C.123 2360 0.2263 56 500
*80 0.2020 0.2354 0.4569 0.3218 0.6642 28.140 5 8.231 2.360 0.2263 399 500
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.93258 0.8 0.44211 -0.3289
Bartlett's Test indicates equal variances (p = 0.14) 8.30778 15.0863
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU MSDu  MSDp MSB MSE F-Prob df
Dunnett's Test 40 80 56.5685 0.17228 0.19179 0.54482 0.02298 1.5E-08 5, 24
Trimmed Spearman-Karber
Trim Level EC50 95% CL
0.0%
5.0%
10.0% 1.0
20.0% 0.9 4
Auto-23.5% 62870 61485 64.308 05 ]
0.7 ]
0.6 -
§ 05
§0.4:
nq:: 0.3:
0.2 -
0.1
0.0
0.1 4
1 10 100

Dose ug/l
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Sperm Cell Fertilization Test-Proportion Fertilized
Start Date:  6/13/03 Test |D: RTO61303SP Sample ID: REF-REFERENCE TOXICANT
End Date: 6/13/03 Lab ID: WAAEE-AMEC NW Bioassay Sample Type: CUCL-Copper chloride
Sample Date: 6/13/03 Protocol; DL 87-Dinnel/Link Test Species: SP-Strongylocentrotus purpuratus
Comments:;

Dose-Response Plot

Q

ilized

1-tail, 0.05 level

of significance
T

Fel

e 05
=]
=

po

go3
a

0 L}

.5_
10 -
20
40 -

D-Control
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Test: SC-Sperm Cell Fertilization Test Test ID: RTOB1303SP

Species: SP-Strongyiocentrotus purpuratus Protocol: DL 87-Dinnel/Link
Sample ID: REF-REFERENCE TOXICANT £S Sample Type: CUCL-Copper chloride
Start Date: 06/13/2003 End Date: 06/18/2003 Lab ID: WAAEE-AMEC NwW Bioassay

Totai Number

Pos| ID | Rep Group Counted Fertilized Notes

41 10 15 S 3[>fed

42 100 0D

43 130 100

44 00 A0

45 100 97

46 1D a4

47 A 00 |5

48 100 q4

49 100 35

50 { 0O ¥4 Vi

51 100 3o Tt R/4/0)

52 100 79

53 Qo | 83511

54 00 O¥%

55 0 g

56 Qo ol

57 00 [z 4

58 Qo 7z7

59 aa 93

60 qQ Al

61 i G0 o]l L v

62 L0 4510 T M ¥B5[02

63 i 1%

64 Q0 55

65 D T4

66 {00 G2

67 oD a3

68 il )

69 (0 93

70 L) i B LA
Comments: o
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Test: SC-Sperm Cell Fertilization Test
Species: SP-Strongylocentrotus purpuratus
Sample ID: REF-REFERENCE TOXICANT
End Date: 6/13/03

Start Date: 6/13/03

Test ID: RT0613038P

Protocol: DL 87-Dinnel/Link

Sample Type: CUCL-Copper chloride
Lab ID: WAAEE-AMEC NW Bioassay

Total Number
Pos| ID | Rep Group Counted Fertilized Notes
44 1 1 D-Control 100 100
2| 2 2 D-Contro! 100 79
55 3 3 D-Control 100 76
65 4 4 D-Control 100 74
42 5 5 D-Control 100 100
68 6 1 5.000 100 77
41 7 2 5.000 100 75
57 8 3 5.000 100 75
64 | ¢ 4 5.000 100 55
53 | 10 5 5.000 100 72
63 | 11 1 10.000 100 78
58 12| 2 10.000 100 77
67 | 13 3 10.000 100 93
43 ] 14 | 4 10.000 100 100
69| 15| 5 10.000 100 93
45 ) 16 | 1 20.000 100 97
61} 17| 2 20.000 100 g1
50| 18] 3 20.000 100 89
46 | 19| 4 20.000 100 99
49 1 20| 5 20.000 100 95
51| 21 1 40.000 100 84
59 | 22 2 40.000 100 93
66 | 23| 3 40.000 100 92
48 | 24 4 40.000 100 91
56 | 25| 5 40.000 100 84
54 | 26 | 1 80.000 100 38
47 | 27 | 2 80.000 100 15
60 | 28 | 3 80.000 100 21
70 281 4 80.000 100 17
62 30| 5 80.000 100 10
Comments:
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Sperm Cell Fertilization Test-Proportion Fertilized

Start Date:  6/17/03 Test ID: RT061703SP Sample ID: REF-REFERENCE TOXICANT
End Date: 6/17/03 Lab ID: WAAEE-AMEC NW Bioassay Sample Type: CUCL-Copper chioride

Sample Date: 6/17/03 Protocol: DL 87-Dinnel/Link Test Species: SP-Strongylocentrotus purpuratus
Comments:

Conc-% 1 2 3 4 5
D-Confrol  1.0000 1.0000 1.0000 1.0000 1.0000
5 0.9800 0.9100 0.8500 0.9000 0.95600
10 0.3%00 0.2600 0.3400 0.1900 0.3700
20 0.0800 0.0100 0.0300 0.0100 0.0000
40 0.0000 0.0000 00000 0.0100 0.0000
80 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 1.0000 1.5208 1.5208 1.5208  0.000 5 0 500
*5 09200 0.9200 1.2973 1.1731 1.4289  7.828 5 15.00 16.00 40 500
“10 0.3100 0.3100 0.5874 0.4510 0.6745 15.828 5 15.00  16.00 345 500
*20  0.0260 0.0260 0.1422 0.0500 0.2868 64.763 5 15.00 16.00 487 500
*40  0.0020 0.0020 0.0601 0.0500 0.1002 37.346 5 15.00 16.00 499 500
*80 0.0000 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 normat distribution (p > 0.01) 0.9318 0.9 0.16824 1.00737
Equality of variance cannot be confirmed
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU
Steel's Many-One Rank Test <5 5
Maximum Likelihood-Probit
Parameter Value SE  95% Fiducial Limits Control Chi-Sq Critical P-value Mu Sigma lter
Slope 5.61598 0.72525 3.3079 7.92406 0 20.2509 7.81472 2.0E-06 0.92991 0.17806 4
Intercept -0.2223 0.69294 -2.4276 1.9829
TSCR 1.0 o
Point Probits % 95% Fiducial Limits 0.9 ]
ECO1 2,674 3.27846 1.60427 4.51716 ]
EC05 3.355 4.33529 2.54325 5.53185 0.8 4
EC10 3.718 5.03164 3.23696 6.27633 0.7 1
ECi5 3.964 5.5636 3.79728 6.81405 1
EC20 4.158 6.02621 4.29967 7.29325 3 08
EC25 4.326 6.45364 4.7712 7.75076 2 0.5 -
EC40 4.747 7.66993 6.10671 9.17544 3‘04:
EC50 5.000 8.50955 £.97986 10.3074 7]
EC60 5.253 9.44101 7.87254 11.7338 0.3 1
EC75 5.674 11.2204 9.36676 14.9428 02 ]
EC80 5.842 12.0162 9.96762 16.5593 N
EC85 6.036 13.0154 10.6812 18.7281 0.1 4
EC90 6.282 14.3914 11.6085 21.9467 0.0' i A e
EC95 6.645 16.703 13.0859 27.9051 1 10 100
EC99 7.326 22.0874 16.161 44.1955

Significant heterogeneity detected {p = 1.98E-06)

f
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Sperm Cell Fertilization Test-Proportion Fertilized

Start Date:  6/17/03 Test ID: RT081703SP Sample ID: REF-REFERENCE TOXICANT
End Date: 6/17/03 LabID: WAAEE-AMEC NW Bioassa) Sample Type: CUCL-Copper chioride

Sample Date: 6/17/03 Protocol: DL 87-Dinnel/Link Test Species: SP-Strongylocentrotus purpuratus
Comments:

Dose-Response Plot

.5 ]
*10
*20 -
*40

*80 &

D-Control

Page 2 ToxCale v5.0.23 Reviewed by:\



Test: SC-Sperm Cell Fertilization Test

Species: SP-Strongylocentrotus purpuratus
Sample ID: REF-REFERENCE TOQXICANT
Start Date: 06/17/2003

End Date: 06/17/2003

Test ID: RT061703SP
Protocol: DL 87-Dinnel/Link
Sample Type: CUCL-Copper chloride

Lab ID: WAAEE-AMEC Nw Bioassay
Total Number
Pos| ID | Rep Group Counted Fertilized Notes
41 20 =} v 12407
42 (00 aK '
43 00 4 %
44 100 {0
45 100 b
46 oD
47 |00 449
48 100 10D
49 o0 0
50 Lo0 10
51 Q0 Q¥
52 ) O
53 DO 100
54 DD =7
55 (DD 0
56 {00 [OD
57 L0 o
58 120 2
59 {0D qg
60 [0C (DO
61 100 1CO
62 (oD O
63 {sl) (o)
64 [Z3) 1D
65 {00 57
66 too 100
87 l=a) O
68 {oC oo
69 1O 99 ]
70 0O OO v
Comments:
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Test: SC-Sperm Cell Fertilization Test
Species: SP-Strongylocentrotus purpuratus
Sample |ID: REF-REFERENCE TOXICANT
End Date: 6/17/03

Start Date: 6/17/03

TestID: RT061703SP

Protocol: DL 87-Dinnel/Link

Sample Type: CUCL-Copper chloride
Lab 1D: WAAEE-AMEC NW Bioassay

Total Number
Pos| ID |Rep Group Counted Fettilized Notes
86 [ 1 1 D-Control 100 100
48 | 2 2 D-Control 100 100
68 | 3 3 D-Control 100 100
56 | 4 4 D-Control 100 100
44 5 5 D-Control 100 100
61 6 1 5.000 100 98
69 7 2 5.000 100 91
64 8 3 5.000 100 85
70 9 4 5.000 100 90
604 10| 5 5.000 100 96
45 | 11 1 10.000 100 39
51 | 12 2 10.000 100 26
47 1 131 3 10.000 100 34
59 | 14| 4 10.000 100 19
53 | 15| 5 10.000 100 37
42 1 16 | 1 20.000 100 8
65 | 17 2 20.000 100 1
50 | 18 3 20.000 100 3
43 | 19} 4 20.000 100 1
54 | 20 ] 5 20.000 100 0
BF | 21| 4 40.000 100 0
49 1 22| 2 40.000 100 0
58 [ 23] 3 40.000 100 0
67 | 24 | 4 40.000 100 1
46 | 25| 5 40.000 100 0
55 | 26 | 1 80.000 100 0
41 | 27 ] 2 80.000 100 0
63 | 28] 3 80.000 100 0
62 | 29 | 4 80.000 100 0
52 1 30| 5 80.000 100 0
Comments:
Page 1 ToxCalc 5.0 Reviewed by,



Sperm Cell Fortilization Test-Proportion Fertilized

Start Date:
End Date;

6/19/03
6/19/03

Sample Date: 6/19/03

Test [D: RT061903SP

Lab ID: WAAEE-AMEC Nw Bioassay Sample Type:
Protocol: DL 87-Dinnel/Link

Sample ID:

Test Species:

REF-REFERENCE TCOXICANT
CUCL-Copper chloride
SP-Strongylocentrotus purpuratus

Comments:
Conc-ug/L 1 2 3 4 5
D-Control  0.8600 0.8800 0.8400 0.7700 0.8700
25 08500 0.8500 0.8700 0.8500 0.8700
5 05100 08800 0.8800 0.7900 0.8300
10 0.8800 0.8900 0.9000 0.7200 0.8400
20 0.7200 0.7700 0.7800 0.7800 0.6800
40 0.0500 0.0300 0.0300 0.0800 0.0800
Transform: Arcsin Square Root 1-Tailed Number Total
Conc-ug/lL.  Mean N-Mean Mean Min Max CV% N t-Stat  Critical MSD Resp Number
D-Control 0.8440 1.0000 1.1672 1.0706 41.2171 4975 5 78 500
25 08580 1.0166 1.1846 1.1731 1.2019 1.333 5 -0.439 2.360 0.0935 71 500
5 0.8580 1.0166 1.1882 1.0948 1.2661 5.687 5 -0.528 2.360 0.0935 71 500
10 0.8480 1.0047 1.1774 1.0132 1.2490 8.338 5 -0.256  2.360 0.0935 76 500
*20 0.7460 0.8839 1.0437 0.9695 1.0826 4.834 5 3.118 2380 0.0935 127 500
*40 0.0540 00640 0.2294 0.1741 0.2868 24573 5 23669  2.360 0.0935 473 500
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution {(p > 0.01) 0.92563 0.9 -1.0141 0.93121
Bartlett's Test indicates equal variances (p = 0.10) 9.12031 15.0863
Hypothesis Test {1-tail, 0.05) NOEC LOEC ChV TU MSDu MSDp MSB MSE F-Prob df
Dunnett's Test 10 20 14.1421 0.07317 0.08652 0.72459 (.00392 25E-18 5,24
Maximum Likelihood-Probit
Parameter Value SE__ 95% Fiducial Limits Control Chi-Sq Critical P-value  Mu Sigma __ lter
Slope 8.90283 0.50099 7.9200 9.88477 0.156 0.34625 7.81472 0.95 1.43054 0.11232 3
Intercept -7.7359 0.74255 -9.1913 -6.2805
TSCR 0.14798 0.00794 0.13241 0.16356 1.0
Point Probits _ ug/L  95% Fiducial Limits 0.9
ECO1 2674 14.7652 13.3822 16.0032 ]
ECO05 3.355 17.6111 16.2754 18.8011 0.8 -
EC10 3.718 19.3462 18.0551 20.4991 0.7
EC15 3.964 20.6124 19.3579 21,738 1
EC20 4158 21.6775 20.4546 22.7819 §0-6:
EC25 4.326 22,6351 21.4399 23.7228 S 0.5 -
EC40 4.747 252399 24.1072 26.3037 8 04 ]
EC50 5.000 26.9491 25.8382 28.023 -]
EC60 5253 28.774 27.6613 29,8895 0.3 -
EC75 5.674 32.0852 30.8885 33.3709 02
EC80 5842 33.5026 32.2375 34.8989 |
EC85 6.036 35.2338 33.8614 36.7936 0-1:
EC30 6.282 37.5398 35.9887 39.3599 0.0 e
ECg5 6.645 41.2382 39.3331 43.5594 1 10 100
EC99 7.326 49.1867 46.3295 52.8401 Dose uglL
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Sparm Cell Fertilization Test-Proportion Fertilized

Start Date:  6/19/03 Test ID: RT061803SP Sample ID: REF-REFERENCE TOXICANT
End Date: 6/19/03 LabiD: WAAEE-AMEC NW Bioassa) Sample Type: CUCL-Copper chloride

Sample Date: 6/19/03 Protocol; DL 87-Dinnel/Link Test Species: SP-Strongylocentrotus purpuratus
Comments:

Dose-Response Plot

0.9
0.8
gov
0.6
c 0.5

1-tail, 0.05 level
of significance

Fertilized

io

04

p

po3
o
0.2
0.1

D-Control A
2.5 -
*20 -
*40 4

L
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Test: SC-Sperm Cell Fertilization Test
Species: SP-Strongylocentrotus purpuratus
Sample ID: REF-REFERENCE TOXICANT
Start Date: 06/19/2003

End Date: 06/19/2003

Test ID: RTOB19035P

Protocol: DL 87-Dinnel/Link

Sample Type: CUCL-Copper chioride
Lab ID; WAAEE-AMEC NW Bioassay

Total Number
Pos| ID | Rep Group Counted Fertilized Notes
41 [0 )4 ex </}
42 0g 35
43 ) 37
44 (214 79
45 10g %
46 160 T4
47 lda %4
48 [ 5] 77
49 G0 g4
50 100 10
51 130 7% |
52 {00 3 ]
53 I0g | €4
o4 Ko 2N
55 |%574] A2,
56 Q4 g |
57 09 1 !
58 oo 79 |
59 100 3
60 {i(} 14
61 dg 4T
62 100 FEN
63 0o % %
64 Igo )
65 [oJ6) )
66 109 5
67 100 ]
68 10d 25 J
69 | 5] D7 \/
70 a0 Ay v
Comments:
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Test: SC-Sperm Cell Fertilization Test
Species: SP-Strongylocentrotus purpuratus
Sample ID: REF-REFERENCE TOXICANT

Stant Date: 06/19/2003

End Date: 06/19/2003

Test ID: RT06190358P

Protocol: DL 87-Dinnel/Link

Sample Type: CUCL-Copper chloride
Lab |D: WAAEE-AMEC NW Bioassay

Total Number
Pos| ID | Rep Group Counted Fertilized Notes
60 1 1 D-Control
47 | 2 2 D-Control
491 3 3 D-Controf
70| 4 4 D-Control
67 | 5 5 D-Control
64| 6 1 2.500
42| 7 2 2.500
411 8 3 2.500
68| 9 4 2.500
69 | 10| 5 2.500
57 | 11 1 5.000
56 )12 | 2 5,000
631131 3 5.000
44 | 14 | 4 5.000
551 15| 5 5.000
61|16 | 1 10.000
43 | 17| 2 10.000
50 18] 3 10.000
54 | 19| 4 10.000
46 | 20| 5 10.060
62 | 21 1 20.000
48 | 22| 2 20.000
581 23| 3 20.000
511 24| 4 20.000
531 25| 5 20.000
66 | 26 | 1 40.000
59 | 27| 2 40.000
65128 3 40.000
451 29| 4 40.000
52 | 30| 5 40.000
Comments:
Page 1 ToxCalc 5.0 Reviewed by:



Sperm Cell Fertilization Test-

Proportion Fertilized

Start Date:
End Date:

6/21/03
6/21/03

Sample Date: 6/21/03

TestID: RT062103Sp
Lab ID: WAAEE-AMEC NW Bi
Protocol: DL 87-Dinnel/Link

Sample ID:
cassay Sample Type:
Test Species:

REF-REFERENCE TOXICANT
CUCL-Copper chloride
SP-Strongylocentrotus purpuratus

Comments:
Cone-% 1 2 3 4 5
D-Control  0.9400 0.9800 0.9500 0.9400 0.9600
3 09100 09100 09300 0.9500 0.9500
10 0.9400 0.9400 0.9400 0.9200 0.9900
20 0.5400 09300 0.8900 0.9200 0.9300
40 09200 0.9300 0.8200 0.8400 0.7300
80 0.0800 0.2000 0.1600 0.0360 0.0700
Transform: Arcsin Square Root 1-Tailed Number Total
Cone-% Mean N-Mean Mean Min Max CV% N t-Stat _ Criticai MSD Resp Number
D-Control  0.9540 1.0000 1.3581 1.3233 14289 3235 5 23 500
5 09300 09748 1.3052 1.2661 1.3453 3.035 5 1.073 2360 0.1163 35 500
10 09460 09916 1.3449 1.2840 1.4706  5.378 5 0.266 2360 0.1183 27 500
20 09220 09665 1.2892 1.2327 1.3233 2677 5 1387 2360 0.1163 39 500
*40  0.8480 0.8889 1.1807 1.0244 1.3030 9.735 5 3.600 2360 0.1163 76 500
‘80 01100 0.1153 0.3243 0.1741 0.4636 35547 5 20978 2360 0.1163 445 500
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.94341 0.9 0.06834 0.37492
Bartlett's Test indicates equal variances (p = 0.08) 9.89919 15.0863
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU MSDu MSDp MSB MSE  F-Prob df
Dunnett's Test 20 40  2B.2843 5 0.05983 0.06262 0.80581 0.00607 1.1E-16 524
Maximum Likelihood-Probit
Parameter Value SE  95% Fiducial Limits Control Chi-Sq Critical P-value Mu Sigma Iter
Slope 8.28015 0.42777 7.44171 9.11858 0.046 329131 7.81472 0.35 1.75955 0.12077 6
Intercept -9.5693 0.76987 -11.078 -8.0604
TSCR 0.06197 _ 0.0054 0.05139 0.07254 1.0
Point Probits % 95% Fiducial Limits 0.9 ]
ECO1 2.674 30.1019 274907 32.4588 ]
EC05 3.355 36.383 33.8706 38.6376 0.8 4
EC10 3.718 40.2508 37.835 42.4229 0.7
EC15 3.964 43,0901 40.7542 45,2003 -
EC20 4.158 45.4889 43.2218 47.5504 go.s:
EC25 4.326 47653 454458 49.6764 8 0.5+
EC40 4.747 53.5737 51.4955 55.5459 g04_-
EC30 5.000 57.4842 554393 59,4883 e
ECB0 5253 61.6802 59.6043 63.7968 0.3 -
EC75 5.674 69.3437 67.0088 71.8988 02
EC80 5.842 726427 70.12 75.4744 ;
EC85 6.036 76.6866 73.881 79.9192 0.1 4
EC80 6.282 82.0961 78.837 85.9555 00 e &7 .
EC95 6.645 00.8236 86.6943 ©5.8683 P 1000
EC99 7.326109.775 103.362 117.929
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Sperm Cell Fertilization Test-Proportion Fertilized

Start Date:  6/21/03 TestID: RT062103SP Sample ID: REF-REFERENCE TOXICANT
End Date: 6/21/03 LabID: WAAEE-AMEC NW Bioassay Sample Type: CUCL-Copper chloride

Sample Date: 6/21/03 Protocol: DL 87-Dinnel/Link Test Species: SP-Strongylocentrotus purpuratus
Comments:

Dose-Respanse Plot

1-tail, 0.05 level
of significance

@ 0.7 3

o
(=]
alas

0.5 3

Proportion Fertilized

o o o
%] [} kS
laisdstazazxl

2
pS
1

=]
i

D-Control
*4() -
*80
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Test: SC-Sperm Cell Fertilization Test
Species: SP-Sfrongylocentrotus purpuratus
Sample ID: REF-REFERENCE TOXICANT

Start Date: 6/21/03

Test ID: RT062103SP

Protocol: DL 87-Dinnel/Link

Sample Type: CUCL-Copper chloride
Lab ID: WAAEE-AMEC NW Bioassay

End Date: 6/21/03

Total Number
Pos| ID | Rep Group Counted Fertilized Notes
54 | 1 1 D-Control 100 94
42 2 2 D-Controf 100 98
66 | 3 3 D-Control 100 95
63| 4 4 D-Control 100 94
60| 5 5 D-Control 100 96
49 | 6 1 5.000 100 91
61 7 2 5.000 100 91
57| 8 3 5.000 100 93
65| 9 4 5.000 100 95
701 10| 5 5.000 100 95
53 | 11 1 10.000 100 94
69 | 12| 2 10.000 100 94
62| 13| 3 10.000 100 94
46 | 14 | 4 10.000 100 92
48 | 15| 5 10.000 100 9g
43| 16 | 1 20.000 100 94
44 | 17| 2 20.000 100 93
55 18| 3 20.000 100 89
51119 | 4 20.000 100 92
68 | 20| 5 20.000 100 93
56 | 21 1 40.000 100 92
64 | 22| 2 40.000 100 93
47 | 23| 3 40.000 100 82
50 1 24 | 4 40.000 100 84
67 | 25 | 5 40.000 100 73
41 26 ] 1 80.000 100 9
58 1 27| 2 80.000 100 20
451 284 3 80.000 100 16
52 | 29| 4 80.000 100 3
591 30| 5 80.000 100 7
Comments:
Page 1 ToxCalc 5.0 Reviewed by:



Appendix D

Chain-of-Custody Forms



Chain of Custod
ame Earth & Environmental y

AMEC Northwest Bioassay Laboratory

5009 Pacific Highway East, Suile 2
Fife, WA 98424 Date & /‘?és Page ! o/
253-922-4296

ANALYSIS REQUIRED
COMPANY _Sabardpdonl o+ bedre 2 on! : Lagerd Bereran] )
S%30 ; PROJECT MANAGER id
ADDRESS _S$%30 Ftirmanlks, Stz Si—e 3 2 At TR g
CITY Aalebzac £ STATE RN K zip 12578 E p __ SAMPLERS (SIGNATURE) %
/. . . S0 /ST I Ei2 e 3
PHONENO. _TO7/LZ/~-ZiT O W § PHONE NUMBER &
Yy 4
] =
SAMPLE ID DATE | TIME |MATRIX | COTANER 3 CONCENTRATIONS/COMMENTS 2
- ot € . e
51’01&\:! OtasrBi s bfq/oj g: 3‘( Wi oy x
PROJECT INFORMATION SAMPLE RECEIPT RELINQUISHED BY RELINQUISHED BY
CLIENT CPY TOTAL NO. OF CONTAINERS “N —
(Ssgnatur ({Time} | {Signaturg) ime
P.O. NO. CHAIN OF CUSTODY SEALS T /\/;{M— c ﬂ-“?‘f’ /o0 T e
o f— - (Printed Karne) ale! rinted Name ale
S M3 ol RECEIPT TEMP 10 ‘4 rdand C FATTEY &/o/n3
SHIPPED VIA: {Company} : {Company}
Ak Arte  (woldi Torakl, CONFORMS TO RECORD T fpﬁ)}lﬁk{a—&( 4 W/ N-.fﬂj
RECEIVED BY (LABORATORY
SPECIAL INSTRUCTIONS/COMMENTS: RECEIVED BY - { ) g UfS
BEY ADISED SArwiFs Have #ed Colregimic S : E’%T—aﬁu:"'@h ’
ignature) (Time) | (Signature) FRIC.U]—OLL_EFSO }J 6./10/0_(1’“119)
(mrfidY 65@ 75 MS/L > {Printed Name) (Date} { (Printed Name) {Date)
(Company) AMEC Bioassay Lab Log-in No. OS_' oao l

Additional disposal charges may apply. DISTRIBUTION: WHITE, CANARY - AMEC Bioassay Lab, PINK - Originator



ame

Earth & Environmental
AMEC Northwest Bioassay Laboratory

5009 Pacific Highway East, Suite 2

Fife, WA 58424

Chain of Custody

Date é‘/ﬁéj Page

_,Of '

253-922-4296
R ANALYSIS REQUIRED )
COMPANY _Srdardisens 4 211 Sermd Kares Beearad -
PROJECT MANAGER i
ADDRESS SH3O Farxsades & Syvz 3 % PV Sy - m
i <
ciry Adedoeac STATE A zIp T7S8 3 : c-o-;}“;"éfﬁszfs;'%"g”%’ 'g
& .=, A / : O
PHONE NO._SF07# /<2l Zizo E $ PHONE NUMBER 5
sk 5
i :
SAMPLE ID DATE TIME | MATRIX coﬁglgen i CONCENTRATICONS/COMMENTS 2
SPIEr of G|, =
Gl Lloles j1:051 v et ~
oS ol R AR P et 7=
Fo b
- hal P Cd - L4 ) /
PROJECT INFORMATION SAMPLE RECEIPT RELINQUISHED BY RELINQUISHED BY
CLIENT TOTAL NO. OF CONTAINERS g\
ce (Siw — (Time) | (Signature} (Time)
P.O. NO. CHAIN OF CUSTODY SEALS Y A O /"-—w‘éj" Ife 10O
(Printed Name} ata) | {Printed Name}) (Date)
32" - qu'rs" oo RECEIPT TEMP Q I /\"'N\ ﬂ‘ﬂ?‘d [y 7’711 s m}alfs
SHIPPED V1A: ’ (Company} (Company}
AK MR Goibs7zpac.. CONFORMS TO RECORD Y Sodoarddond o Wl 1igent
RECEIVED BY RECEIVED BY (LABORATORY)

SPECIAL INSTRUCTIONS/COMMENTS:

(Signature) (Time) | (Signature} e/u‘cl 7“ “Z 2 qOO {Time)
(Printed Name) (Date) | (Printed Name) Ul (Date)

EXc TOL(EFson §/10k?
(Company) AMEC Bicassay Lab Log-In No.

O 3-020N

Additional disposal charges may apply.

DISTRIBUTION: WHITE, CANARY - AMEC Bioassay Lab, PINK - Originator



ame

Earth & Environmental

AMEC Northwest Bioassay Laboratory
5009 Pacific Highway East, Suite 2

Fife, WA 98424
253-922-4296

Chain of Custody

Date d’/’z/c;S Page / of /

- . ANALYSIS REQUIRED
COMPANY _Sifarialon] #lrrsens ":'I Kargd Bemamanl "
- b [am
ADDRESS 430 Fiirapasins Sz Scit7E 3 % /v/ (,"Hof?% i
<
cmy _Angdmasr STATER K 21p TISE 'u.\);? SAMPLERS (SIGNATURE) =
- Jez A LG G0 F /5] —2¢ 20 8
PHONENO. O F /3& /- /22 g B t
Wy T
4 £
SAMPLE ID DATE TIME | MATRIX coﬂﬁ'gm 3 CONCENTRATIONS/COMMENTS %
SPIFZc T 0r OCEAULS Lﬁ: o5 ; 0 X rRrs wudr. Cbeeczinlie slor -
oM Binig ‘é3 7 5/ d i By | DECTEETRD_ o FeEe D Z
PROJECT INFORMATION SAMPLE RECEIPT HEL/INI?ED BY RELINQUISHED BY
CLIENT CRv TOTAL NO. OF CONTAINERS A «576— & F “'é" )77 )
(Signature) o ) ; e} | {Signature) (Time)
PO.NO. y CHAIN OF CUSTODY SEALS \/ Lirefanl € PRy LIS
37 f & FIT 0, (Printed Namg} . (Date) | (Printed Name) (Date)
5z i aecerteme  ° O | g, 5Mmf # rtsend
SHIPPED V1A: {Company) {Company)
A AL Lroibs TTEAM, | CONFORMS TO RECORD '71
+— RECEIVED BY RECEIVED BY (LABORATQRY)
SPECIAL INSTRUCTIONS/COMMENTS: . ] / j J
ﬁ.ﬂ » i £
(Signature) (Time) (Siin/al;g)/k Fr{ &ﬂaférge)
(Printed Name) (Date) | (Printed Name} OMS/ ' {Date}
(Company) AMEC Binassay Lab Log-in No.

Additional disposal charges may apply.

DISTRIBUTION: WHITE, CANARY - AMEC Bloassay Lab, PINK - Originator



Chain of Custod
ame Earth & Environmental I . y

AMEC Northwest Bioassay Laboratory

5008 Pacific Highway East, Suite 2 / " éj J ]
Fife, WA 98424 & 1/
253.922-4296 Date Page of
- ; ANALYSIS REQUIRED .
COMPANY _Spfantidond & klresont Iimg,\\ BERL e Al m
ADDRESS S%Ze FRirzasis Sv. S,rx 3 12 /\,/pémicj W,;,f«f%—* g
N ~ -
CITY An/éné‘ma . STATE AL 7|p7%7 }3 g} . f_gMPLERS (SIGNATURE) ‘g
; Al N G #4s7_J- 2570 8
PHONENO. G007 /55 1-2i2 ¢ NpY] PHONE NUMBER &
CEe G0 [ofels < 0253 3}3} Ceci Jorlapp <0253
=
SAMPLE ID DATE TIME [MATRIX co'.',".;’,‘,’gEH g CONCENTRATIONS/COMMENTS 3
) K {/ 0L s
Sird Precnlowss lnimlen Uefls 13180 1 | cunc K bbrsf mEsmouse O PrpsipdT
PROJECT INFORMATION SAMPLE RECEIPT RELINQUISHED BY RELINQUISHED BY
CLIENT - TOTAL NO. OF CONTAINERS ya
{Signaltur > me) [ (Signature) (Time)
F.O. NO. CHAIN OF CUSTODY SEALS \f /'légs’é/ C Bl ! ?@E
 Gem R : - (Printed ame) > e - ate) | {Printed Name) {Dale)
32 il FHI OS] S OV(jZ‘tL k] £ Ty /5
SHIPPED VIA: {Company} i 4 ] (Company)
Al piry, Goedsrieeak. | conrorus 1o Recorn \/ S rbasdnlend g el sl e -
¥—{ RECEIVED BY RECEIYED BY (LAB )
SPECIAL INSTRUCTIONS/COMMENTS:
+ Comgaler EFriuralr Frowm m1Brs €12 43 N =" [0
{Signalure} {Time) (Siéﬁaiur ( ) é {Time
X F -
/4 L : . s /ﬂt?/ )4 , / (Printed Name) (Date) | (Printef Namay I/' ; (Date)
’ ﬂ-ﬂ {Company} AMEC Bloassay Lab‘fog-ln No. — g
Zén upay Al Sk 238 ~02d

Additional déposal charges rna{f apply. DISTRIBUTION: WHITE, CANARY - AMEC Bioassay Lab, PINK - Originator



ame

Fife, WA 98424
263-922-4296

Earth & Environmental

AMEC Northwest Bloassay Laboratory
5009 Pacific Highway East, Suite 2

Vb

&

7

Z

%_
via¥ (5o

ey

/) e dz27

'@ﬁ?%é-g% Foov

greh hmag/éjfzjﬁa

Chain of Custo

dy

67//5’ age ] ot/

COMPANY S/’)a nPIC N

bl Y/ TAEE

JA
/R

/40

S REQUIRED

nkt\nﬂ.fm rPaM

2
'2
(ged

A s

| .

aooRess_ Coriract (or Dée SNEAR & §§ S~ PRO)EC’T NAGER ) :
- = : N Al 7 afe(-"r‘n.g

oty &Y 30 /fdu/étwﬁss'_rATE AK 2p%%58 f s gy 5 é ﬂ%iiﬁéwmuna o
o clivra p N 4 Y I Me relnod iz
PHONE NO. < g ' “ ﬁ@ ¢ S PHONE NUMBER s
b y .8 - =
/-997 - S/ = Z) 26 ol © § 3 < 465 -5279 i
SAMPLE ID DATE | TIME |MATRIX fcomanen | S “¥gi Qm A y CONCENTRATIONS/COMMENTS 3

. 1 4 PO

Doreqom Wond Y317:30  |cus | 7N w A o5

[y

PRQJECT INFORMATION

SAMPLE RECEIPT

RELINQUISHED BY

CLIENT p
| TOTAL NO. OF GONTAINERS LD
%d}qﬂcﬁ) Hdl/gﬂ/%% T ity ; g < <@ ¢ {Time} | (Signature) (Time)
P.O. NO. { CHAIN OF CUSTODY SEALS Y ol £ Vov-ehav 61/ / %Zo?
o {Pri Name) {Date) | {Prinled Namea) (Date}
= RECEIPT TEMP 4. Do
IPPED VIA:; (Compary). {Company)
/v / }.«77‘-;{ a j CONFORMS TO RECORD ‘1’ y
: RECEIVED BY REC ¥ (LABORATORY)
SPECIAL INSTRUCTIONS/COMMENTS: . p
Lz SealeX b, Aﬁﬁzj’ﬁa /f;/' WM /38
- {Signature) Mme) i )£ I 4 y 6/ .é / g‘ﬁme)
43 [ J_ [ € o
(Printed Name) {Date} | (Prinled I:\lpamg) -0 247_.‘-% (Date)
(Company} AMEC Bioassay Lab Log-i No.

Additional disposal charges may apply.

DISTRIBUTION: WHITE, CANARY - AMEC Bioassay Lah, PINK - Or

iginator



Chain of Custod
ame Earth & Environmental 'n or Lustody

AMEC Northwest Bioassay Laboratory

5009 Pacific Highway East, Suite 2 /- 7. /
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/ v Q7 [ £l -2i 2D o
PHONE NO. _ 96 7/5G /- 22 Wx PHONE NUMBER 5
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i 1oL
RYxpaAr orguiFs (z/Zb‘gz j216 | W |ewar | XC Z
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A¥ e C?m—DS"Fr{f,b.cc CONFORMS TO RECORD v %Jnfmtf 4 LJ;L;’;%!
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. . / 7 ) A
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Seresnlent 5 {Printed Name) (Date} | (Bripjebriiame) / — st / _{Date)
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Field Sampling Data Sheets
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Commercial Passenger Vessel Wastewater
Field Sampling Data Sheet

Vessel name SeiRrir A COLUFTE A Location \.d!-“'l“‘l‘ﬁ'ti’,?{_
(Port where sampled)

Vessel type  S1rail- sebep
{e.g., “large ship,” “small ship™)

- Sampling personnel name(s) and signature(s);

R A/m#qd_ .C iy | /\/M’” A ?7'%—_’/

Name (print) Signature
2 Lasty Moeshorse [ Y pg e

Name (print) Signafur
Shipboard assistants (print name, and initial these field nptes):

ZAW M LW N = ge M e i

Descriptions of photos taken of sample pbrts:

Ciszourt Mo@THowse o tEerin Plwras

Sample ID': __Spiae7 o Lovimagx 3 Sample ID:: <yt oF CdLumaia |6 W
Sample source’;  fomr 2 Sample source’ Yok T
Date collected: &/ ?éj Date collected: (,’/ 6 / 05
Time collected:_~ 7 -‘&5/ Time collected: [/ (15
Field measurements Fieid measurements
Sample temperature (collection):_lﬂ;‘ﬁﬁc * Sample temperature (collection): /7.3°C
pH:m Residual chlorine:%_'?f_m%/L ' l pH:lE_ Residual chlorine: (O mg/L
Sample temperature (shipped):  °C .- Sample temperature (shipped):  °C

Discharge flow rates and holding tank volumes for sample sources: | ALl AuTomaTic
Lol 7rnd o bt Drsorarwtd
Seawater influx into treatment systems (if applicable):

Note any deviations from Sampling Plan and/or QAPP, any unusual conditions, or general
observations: :

iSamplf: identifier is same as wntten on Chain of Custody form
?Source of sample (e.g., “grab sample from laundry graywater tank sampling port™)

Commercial Passenger Vessel Wastewater
Field Sampling Data Sheet Shannon & Wilson, Inc.
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Vessel type S/~ AL &~

Commercial Passenger Vessel Wastewater
Field Sampling Data Sheet

Vessel name SPR:7 oF Sccarius Location AnlerorRABE,  AK

(Port where sampled)

{c.g., “large ship,” “smoall ship")
Sampling personnel name(s) and signature(s):

D_AATHand © FTRTrY : _ /l/,a‘&_-[ %_

Name (print) ‘ - Signature

2)

Name (print) Signature
Shipboard assistants (print name, and initial these field notes):

‘V/ HU‘k‘LD"( 17 , (3/5
Descriptions of photos taken of sample ports:
| Pets o samrus PoTCT

Sample ID": SPiriT oF Oemanlus, Corsarders Sample ID':
Sample source’:_ ForT Z Sample source’;
Date collected: ¢ //2/23 Date collected: |
Time collected: F4S~ ' Time collected:
Field measurements Field measurements
Sample temperature (collection—):z_é/-_@c Sample temperature (collection): °C
pH:M’Residual chlorine: _&ing/L pH:l_ Residual chiorine: ~ mg/L
Sample temperature (shipped): __ °C _ Sample temperature (shipped):__°C

Discharge flow rates and hoiding tank volumes for sample sources:
Seawater influx into treatment systems (if applicable):

Note any deviations from Sampling Plan and/or QAPP, any unusual conditions, or general
observations:

DISCHARGE. e Ay  TAAL

'Sample identifier is same as written on Chain of Custody form
“Source of sample (e.g., “grab sample from laundry graywater tank sampling port”)

Commercial Passenger Vessel Wastewater

vy
Field Sampling Data Sheet Shannon & Wilson, Inc.



Commercial Passenger Vessel Wastewater
Field Sampling Data Sheet

Vessel name .Sup/ Frenkesc, ‘Location  Semlarp, Ax
(Port where sampled)

Vessel type - LARze ,
(e.g., “large ship,” “small ship™)

- Sampling personnel name(s) and signature(s):

N A N (B

Name (print) ‘ Signature

Descriptions of photos taken of sample ports: ,
Phaorn o MBr. A > iscdarzac
Pedefe o7 FTRrtZEa™ e pisedarzar Porr & (Al 3B "d_,>
’ - . BArPLE PO .
e oF  oveeBoarzd e

Sample ID': _Sux) Prraleess c‘ow&dﬁ{f«ég;) Sample ID':
Sample source: Sample source’:
Date collected: &of 16/032 Date collecfed:
Time collected: 4325 . Time collected:
Field measurements Field measurements
Sample temﬁeratu:e (collection): ;32_—5°/C | Sample temperature (collection): _ °C
pH: Lgﬁ{esidual chlorine: 0.lLoZsmgl. . pH: .. Residual chlorine: ___ mg/L
Sample temperature (shipped): 3-7 °C Sample temperature (shipped).  °C

Discharge flow rates and holding tank volumes for sample sources: |
Seawater influx into treatment systems (if applicable):

Note any deviations from Sampling Plan and/or QAPP, any unusual conditions, or general

pbservations: Witk Angs Sovpurn THeosuLFd—e D Peiomiry FBuuyzaar

E )T NERL 140D Tre.- £} oA Lanlle F/‘"Z.- T™ETE c TEA

}\bé‘za‘{uk‘“!f?-— ) 'qL\_E
FDrscetame s el LAST 24 Hes . ; MEES _‘,D.v_z-.,..J..qg,;._,,ﬂ. ITH P =7

et -

'Sample identifier is same as written on Chain of Custody form
*Source of sample (e.g., “grab sample from laundry graywater tank sampling port”)

Commercial Passenger Vessel Wastewater .
Field Sampling Data Sheet . Shannon & Wilson, Inc.
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Commercial Passenger Vessel Wastewater

:/,) - Field Sampling Data Sheet
Vessel name  epalmbs— Location Sevlare, AKX
“(Port where sa.m’pled)

Vessel type  Larcr
{e.g., “large ship,” “small ship™)

Sampling personnel name(s) and signature(s): '
D_ Naerehand C Frry /\/;_.7'& C ﬁ

Name (print) - _ Signature

2)

Name (print) Signature
Shipboard assistants (print name, and initial these field notes):

N"f'/lae} 5. ﬁ‘ra."u%% Ln/ﬂ/( UEL_,LSSL"D /Z k)x/g\..

Descriptions of photos taken of sample ports:

2R T oF A AT L ST 'F‘;uz_-.-?;

| ~PreTt e F  Lisle LABEL. | TERMEATE Tmdwi U\ Liog "

' Torre  \ABELED  SAMPLE Fraz=y

L Sample D" Rydpar lommiNes Sample ID*:
Sa;xlpie source’: "Verzpazs compnlep Fezrmpary,  Sample source’:
Date collected: le[20/ o5 Date collected:
Time colleeted: 12 1O Time collected:
Field measurements Field measurements
Sa;[ﬁplé temperature (collection): 257 °C Sample temperature (collection):  °C
‘. . pH‘..?’S Residual chlorine: meﬂ"ac/ pH:__ Residual chlorine:  mg/L
Sample temperature (shipped): °C guaerrepq  Sample temperature (shipped):  °C

 Discharge flow rates and holding tank volumes for sample sources:
Seawater influx into treatment systems (if applicable):

-
Note any deviations from Sampling Plan and/or QAPP, any unusual conditions, or general
observations; Sacwifl Cowfcrep Thow Bnter FrR1077 vo) NNEIEBOARZL Disertarzbll

3 'Sample identifier is same as writteh on Chain of Custody form
" - *Source of sample (e.g., “grab sample from laundry graywater tank sampling port”)

Commercial Passenger Vessal Wastewater
Ficld Sampling Data Sheet Shannon & Wilson, Inc.
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