Amphipod Bioassay Evaluation

UNOCAL Edmonds Bulk Fuel Terminal

Upland Sediments Investigation

Sample y=arcsine(sqrt(mortality/100)) W |Assume t-stat |t significant{ Mean
Number : : Statistic |Normal? (t>1.86) Mortality

US-01 0 0 0.2255 0.3218 0.3977 20182 Yes 0.329 No 6

Us-02 G 0 0.2255 0.2255 0.3218 2.5268 Yes 0.000 No 4

USs-03 0.321751 | 0.32175 | 0.3977 | 0.3977 0.7854 1.6666 Yes 2.669 20

Us-04 0 0.22551 | 0.2255 0.2255 0.5236 27208 Yes 0.807 8

US-05 0.523599 | 0.73531 { 0.7353 0.8355 0.8861 4.5308 Yes 6,518

US-06 0 0.22551 | 0.2255 0.3977 0.3977 2.6190 Yes 0.964

Us-07 G 0.22551 | 0.2255 0.3218 0.3977 3.2012 Yes 0.850

US-08 0.225513 | 0.22551 | 0.2255 0.2255 0.3218 2.3749 Yes 1.321

Us-09 0.321751 ! 0.46365 | 0.4636 0.4636 0.6847 3.7940 Yes 3,708

Us-10 0 0.32175 | 03977 | 0.4636 0.5236° 2.8338 Yes 1.370

Us-11 0 0 0.2255 0.2255 0.3977 2.3078 Yes 0.151

US-12 0.321751 | 0.32175 | 03977 0.4636 0.6847 1.9667 Yes 3.021

US-13 0 0.39770 | 0.4636 | 0.5236 0.5796 2.1711 Yes 1.956

US-14 0 032175 | 03218 0.3977 0.3977 2.8849 Yes 1.349

JS-15 0 0 0.2255 0.2255 0.3218 2.5268 Yes 0.000 4

NISQ 0 0 0.2253 0.2255 0.3218 2.5268 Yes 0.000 4

CARR 0 0 0.0000 0.2255 0.3218 2.2946 Yes -0.475 No 3
Controi 1 0 0 0.0000 0.2255 0.2255 2.5044 Yes -0.751 No 2
Control 2° 0 0 0.0000 0.2255 0.2255 2.5044 Yes -0.751 No 2

{{INOTE: Shading indicates significance relative to reference station NISQ or mean mortality greater than SMS criteria,

BLADATAW324-UNOV SEDMONDS\BULERI-T. XLS\Amphi
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Juvenile Polychaete Bioassay Evaluation
UNOCAL Edmonds Bulk Fuel Terminal
Upland Sediments Iinvestigation

Sample Individual Growth Rates W Assume t-stat | t significant |Mean Growth||
Number Mean Statistic | Normal? (t<-1.86) | <.7*NISQ
US-01 0.424 0.437 0.660 0.717 0.806 0.609 1.56 Yes 2.030 No No
Us-02 0.293 0.367 0.369 0.425 0.426 0.376 5.05 Yes -1.468 No No
Us-03 0.287 0.296 0.338 0.437 0.487 0.369 2.32 Yes -1.309 No No
Us-04 0.269 0.351 0.377 0.5391 0.689 0.455 1.86 Yes 0.210 No No
Us-03 0.352 0.352 -0.396 0.475 0.505 0.416 2.00 Yes -03.463 No No
US-06 0.280 0.298 0.308 0412 0.495 0.358 2.62 Yes -1.475 No No
Us-07 - 0.243 0.337 0.355 0.367 . 0.502 0.362 442 Yes -1.418 No No
US-08 0.321 0.323 0.343 04le 0.610 0.402 2,23 Yes -0.540

USs-09 0.165 0.260 0.279 0.322 0.338 0.273 5.02 Yes -3.612

Us-10 0.345 0.460 0.465 0.554 No value 0.456 6.54 Yes 0.346

Us-11 0.346 0.351 0.360 0.367 0.445 0.374 2.80 Yes -1.652

Us-12 0.361 0.421 0.432 0.475 0.532 0.444 5.30 Yes 0.158

US-13 0.264 0.277 0.279 0.291 0.377 0.298 3.59 Yes -3.518

U8s-14 0.145 0.277 0.349 0.434 0.492 0.339 2.85 Yes ~1.403

US-15 0.357 0.375 0.385 0.445 0.496 0.412 334 Yes -0.603

NISQ 0.341 0.423 0.433 0.434 0.555 0.437 5.53 Yes 0.000

CARR 0.282 0.308 0.447 0.469 0.504 - 0.402 2.25 Yes -0.633

Control 0.192 0.236 0.257 0.258 0.431 0.275 373 Yes -3.055 Yes Yes
Control 0.121 0.179 0.269 0.371 0.502 0.288 2,37 Yes -1.952 Yes Yes

NOTE: Sample NISQ used as reference, shading indicates statistically significant results or resu!ts less than 70 percent of reference (0.388).

B\L:\DATA\(B24-UNO\35\EDMONDS\BULKRI-T.)QS\Polychaete
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Bivalve Larvae Bioassay Evaluation
UNOCAL Edmonds Bulk Fuel Terminal
Upland Sediments Investigation

Sample Effective Mortality W | Assame; t-stat | significan| Mean Survival
Number | Repl  Rep2  Rep3  Repd4 . Rep5 Mean y=arcsine(sqrt(mortality/100)) Statistic | Normal? (t>1.86) |less than .85% ref|
Us-01 41 32 25 28 38 33 0.521 0.555 0.605 0.663 0697 | 4.571 Yes 0.937 No No
Us-02 27 36 19 41 23 33 0.457 0501 0541 0.697 0.846| 2.089 Yes 0.762 No
US-03 59 25 27 42 44 45 0.518 0547 0710 0721 1227 1.342 Yes 1.447 No
US-04 45 12 11 30 20 23 0.334 0348 0461 0576 0.738] 1.751 Yes -0.295 No No
US-05 54 33 34 39 35 39 0.610 0.620 0630 0673 0829 4.552 Yes 1.601 No Yes
Us-06 20 5 43 18 21 23 0403 0432 0463 0478 0.712] 2.809 Yes ~}.272 No No
US-07 40 38 26 15 30 30 0396 0.530 0.576 0663 0.680 | 3.647 Yes 0.454 No No
US-08 37 42 42 53 35 46 0.653 0705 0.707 03810 0835| 6.810 Yes 2423
Us-09 | 45 38 30 30 46 38 0.579  0.581 0.663 0738 0742} 3.007 | Yes | 1.507
USs-10 40 25 19 24 43 30 457 0.514 0527 0686 07161 5126 Yes 0.217
Us-11 32 15 25 10 31 22 0318 0391 0519 0592 0600 | 2.269 Yes -0.408 No
Us-12 44 14 40 14 48 32 0377 0380 0.683 0721 0.767| 1.196 Yes 0.511
US-13 38 45 14 47 38 36 0377 0.660 0.664 0738 0.757| 3.829 Yes 1.064
USs-14 24 - 28 10 15 48 25 0320 0.393 0.507 0.563 07661 2.158 Yes -0.133
15-15 62 43 58 66 46 55 0715 0746 0870 0908 0952 | 4.605 Yes 3.307
NISQ 38 50 80 88 62 64 0.667 0787 0908 1106 1.219| 2.027 Yes 3.157
CARR 41 24 41 6 21 27 0.246 0474 0516 0691 06971 2.263 Yes 0.000
Control 1| 39 35 24 45 47 38 0.507 0.636 0.677 07731 0752 5.421 Yes 1.450
Control 2} 23 22 29 49 34 31 0.493 0495 0566 0.619 0772 2.634 Yes 0.659
Control 3 12 7 12 3 "8 8 0174  0.265 0.284 0348 0351 4.372 Yes -2.700 No No

NOTE: Shading indicates significance relative to reference station CARR or mortality/abnormality >85 percent of reference (62.4).

BLADATAW3IZ4-UNOBS\EDMONDS\BULKRI-T. XS Bivalve _ EMCON
40324-035.045 10/14/98
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- August 24, 1995

' - T T i
John Virgin LJ . _—l ' !
EMCON Northwest, Inc. ' W | AUG 2 - 19% l L
18921 N. Creek Parkway \} Ji
Bothell, WA 98011-3016 )

SBI: UNOCAL Edmonds Bulk Fuel Terminal Sedlment Toxicity Testmg and
Physical Characterization Final' Report '

Dear Mr. Virgin:

Enclosed you will find the final draft for the UNOCAL Edmonds Bulk Fuel 'Te;rminal study.
The results are. based on the samples received during the period of June 14th through June 20,

© 1995, Sediment testing was conducted from July 11th through July 21, 1995 on three marine
species:

Eohaustorius estuarius (Amphipod}
Neanthes arenaceodentata (Polychaete)
Mpytilus edulis (Bivalve)

- Physical characteristics were also analyzed during this time period. They include:

Dissolved Sulfides
Ammonia
Total Organic Carbon
- Grain Size Analysis
All testing and analyses were performed consistent with MEC’s laboratory Quality Assurance

program and all samples met the qualify control criteria specified in the above methods and
{or our internal Standard Operating Procedures.

Sincerely,

U0 A

William A. Schmitz

2433 Impuln Dr.. Curlsbad, CA 92008 . 24K Contra Costa Bivd., Suite 370, Pleasant Hill, CA 945723 9% Main S1., Suite 428, Tiburon, CA 94920
(619} 931-R08! FAX (619 031-1580 15103 602-3900 FAX (510) 602-4907 _ (415) 435-1847 FAX (415) 435-0479



SEDIMENT TOXICITY TESTING
AND PHYSICAL CHARACTERIZATION

for

UNOCAL Edmonds Bulk Fuel Terminal

~ Prepared For
EMCON Northwest, Inc.

18912 North Creek Parkway, Suite 100
Bothell, WA 98011-8016

Prepared By
MEC Analytical Systems, Inc.

6060 Corte del Cedro
Carlsbad, CA 92009-1514

August 24, 1995
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Client:

MEC ANALYTICAL SYSTEMS, INC.

Analytical Report

EMCON Northwest Date Received: 14-20Jungh
Project: Unocal Date Test Started:  11Jul85
Sample Matrix: Sediment Date Test Ended:  21Juld5
Sample Name/ID: C950614.03-C8506220.07 ‘Work Request No.:  0684-002
Acute Sediment Toxicity Study with Amphipods for 10 Days
MEC Testing Protocot No. P010.0
Test Organism: Ecohatstorivs estuarius
" Sample ID Site Rep1 | Rep2 | Rep3 | Rep4 | Reps | % Survival
C950814.0337. US-01 20 18 | 20 17 19 94%.
C950614.0437 Us-02 18 19 20 | 19 20 96%
C950614.0537 US-03 18 | 18 17| 17 10 80%
CO50615.0137 | US-04 i5 19 20 | 1o He | _' 92%
C950615.0237 US-05 © 11 8 15 1 9 1 54%
CO50615.0337 US-06. 17 20 | .19 1 | 17 ] oow
C950615.0437 US-07 17 20 | 18 18 | 19 | esw
C950616.0137 US-08 19 19 19 19 | 18 94%
1l C950616.0237 Us-io 20 17 15 18 | 18 86%
C950616.0337 US-11 20 | 19 | 1o 17 20 95%
| C950616.0437 US-12 16 18 17 | 18 | 12 81%
C950616.0537 Us-13 20 14 17 15 16 82%
£550620.0337 Us-09 16 12 18 16 16 78%
C950620.0437 Us-14 17 17 | 18 18 20 90%
C950620.0537 US-1i5 19 18 20 20 19 96%
C950620.0637 NISQ 19 22 19 18 20 96%
C950620.0737 CARR 18 19 20 20 20 97%
C950622.0337 Control 1 23 20 19 19 20 98%
C950622.0437 Control 2 23 20 19 19 20 98%
Approved by w&i /‘QQ &&/"Q&S Date ?A/{'UQ SN Page 1




REBURIAL

Sample Site Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 % Reburied
C950614.0337 Us-01 20 18 20 17 19 100%
C950614.0437 us-02 18 19 20 18 20 100%
C950614.0537 US-03 18 18 17 17 10 100%
C$50615.0137 US-04 15 19 20 19 19 100%
C§50615.0237 US-05 11 8 15 9 11 100%
C950615.0337 US-06 17 20 19 19 13 96%
CO50615.0437 Us-07 17 120 18 ] 19 | 19 100%
C950616.0137 US-08 19 19 . 19 19 18 100%
C950616.0237 Us-10 20 17 - 16 16 18 100%
C950616.0337 Us-11 20° 19 19 17 20 100%
C950616.0437 Us-12 16 18 17 17 12 99%

| C950616.0537 US-13 20 14 17 15 16 100%

' £950620.0337 US-09 15 12 18 16 16 . 99%
C950620.0437 Us-14 17 17 | 18 18 20 100%
C950620.0537 US-15 19 18 20 19 19 99%
C950620.0637 NISQ 19 22 | 19 18 20 100%
C950620.0737 CARR 18 19 20 20 20 100%

. C950622.0337 Control 1 23 20 19 | . 19 20 100%
C950622.0437 Control 2 23 20 19 19 20 100%

Approved by WLMQ S@;QJ\%’ Date ZAM Q98 Page 2



MEC ANALYTICAL SYSTEMS, INC.

Analytical Report

Client: EMCON Northwest Date Received: 14-20Jungs
Project: Unocal ' Date Test Started:  11Julg5
Sample Matrix: Sediment Date Test Ended: 21Jui9s
Sample Name/ID: C950614.03-C8506220.07 Work Request No.:  0684-002

Acute Sediment Toxicity Study with Amphipods for 10 Days
MEC Testing Protocol No. P010.0 '

Test Organism: Echaustorius estuarius

Test Solution Physical and Chemical Data

I - _ Dissolved '

-Sample ID . Site Statistic Oxygen {%) pH {units) - Salinity (ppt)
Co5s0615.0335 - US-01 Mean’ 98 7.8 18.9
‘ ‘ Minimum 86 7.6 19.7
Maximum .10 8.0 20.3

CO50615.0435 US-02 | Mean s | 77 200
' ’ Minimum 88 - ToH- 19.8
_ _ Maximum - -o108 8.0 _ 20.3
J C950614.0535 US-03 Mean o998 7.7 | 19.8
- “ Minimurm 87 = 7.4 ; 19.6
Maximum 113 78 20.2
P C850615.0135 US-04 Mean 99 7.8 19.9
' Minimum 28 7.5 - 19.8
Maximum ' 113 : 8.0 20.3
C950615.0235 - Us-05 I Mean |~ 99 77 20.0
: ' Minimum - a0 7.5 19.7
Maximum 113 8.0 20.3
) C950615.0335 US-06 1 Mean 100 7.8 20.0
Minimum an ' 7.6 19.9
. -Maximum 111 . 8.1 20.3
Co50615.0435 us-o7 Mean 98 7.7 19.8
Minimum 87 7.4 16.4
Maximum 114 7.9 20.1
C950616.0135 USs-08 Mean 100 7.8 20.0
Minimum 88 7.5 19.8
Maximum 113 3.0 20.3
C850616.0235 Us-10 Mean 99 7.9 19.9
: Minimum 87 7.6 19.7
Maximum - 113 8.1 20.3

Approved by LU\QJQ/\‘(& &:Qﬁ%‘ Date Z&AU('-'{ %/ Page 3



Dissolved

Sample 1D Site Statistic Oxygen (%) piH {units) Salinity {ppt)
C950616.0335 Uus-i1 Mean 89 8.0 19.8
Minimum a0 7.6 19.0
Maximum 114 B.6 20.2
C650616.0435 us-12 Mean o7 7.8 19.5
‘ Minimum a0 7.2 16.0
Maximum 113 8.1 20.0
C950618.0535 Us-13 Mean 98 8.0 19.0
Minirmum 86 7.8 18.7
Maximurm 110 8.2 20.0
C950620.0335 Us-098 Mean 98 7.9 20.0
Minimum 88 7.7 19.7
, Maximum 113 8.2 20.3
C3850620.0435 Us-14- Mean . ele CZat qu/ 19.3
Minimum 87 ' 7.9 18.5
. Maximum 116 8.3 20.3
 C950820.0635 - Us-15 Mean 100 'q,‘CL 1.4—8/(1/ 19.9
' Minimum : 89 o 76 1 19.5
Maximum . 115 Q O L86~ . 20.4
.C950620.0635 NisQ - Mean 101 7.7 ‘ 19.8
' ' Minimum : 81 - 74 | - 196
Maximum 110 _ 7.9 20.2
C950620.0735 CARR. Mean ,' B 97 . B.1. _ 20.1
Minimum g8 7.9 19.0
Maximum 108 : 8.4 20.8
C950620.0135 - | Control 1 Mean 102 80 | 19.4
: Minimum 7 89 7.7 19.2
_ Maximum | 115 | 8.1 19T
C850620.0235 ‘ Control 2 Mean 100 7.9 164
Minimum 91 - 7.7 ~19.3
Maximum 114 8.0 16.8

4

Approved by WL ; Q}"(Q &Q/"J%J’ : Date ?/dr/ﬂ')(’z o< Page 4



MEC ANALYTICAL SYSTEMS, INC.

Analytical Report

Client: EMCON Northwest Date Received: 14-20Jun95

Project: Unocal

Date Test Started: 11Jul8s

Sample Matrix: Sediment . Date Test Ended: 214ulg5
Sample Name/lD: (C950614.03-C8506220.07 Work Request No.:  0694-002
| APPENDIX
Periinent Test Data
TEST: Acute Sediment Toxicity Study with Amphipods for 10 Days, MEC

DILUTION WATER:
TEST ORGANISM:
TEST CHAMBER:

EXPERIMENTAL DESIGN:

MORTALITY CRITERIA:

REFERENCE TOXICITY:

STUDY DIRECTOR:

INVESTIGATORS:

ooy AALAE QL S0

W

WM =

Testing Protocol No. P010.0

Filtered seawater.
Eohaustorius estuarivs, purchased from Northwest Aquatic.
1 L glass beakers.

Test sediments were homogenized and added to randomized _f(ést

" chambers to 2 em.

Test sediments were aerated and allowed to settle overnight.

20 test organisms were placed into each chamber.

Sterile, particle-free, dry air was delivered through a Pasteur p]pet into
each chamber to bring the dissolved oxygen to levels above 60%
saturation.

Test chambers were held at 15°C for 10 days with a photo period of 24
hours light.

~Temperature was monitored with a continuous reccerding computer (plot

attached).

Lack of respiratory movement and lack of reaction to g'entle pradding.
Toxicant: .CdCI USEPA Reference Toxicant

896 Hour LC., 5.85 mg/L (95% confidence limits 4.61, 7. 41)

Test Date: 7!1 3/95

F.C. Newton

N. Lewnes, E. Calix, B. Schmitz, A. Menji, T. McLecd, T. Fitzsimmons

Dateﬂm&_ Page 5
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Degrees Centigrade
o
|

12 —
. - Start=. - 07/11/95
11 - End= 07/21/95
: max= 15
- mean= 14
_ min= 12.2 :
-' | ' | : T

13dul 160l ~ 204ul
Date (day/month) '

Test TemPero’cure Recorded At 5 Minute Intervals
(dotted Jins = pradictsd mean tamperaturs, deshad fine = 85% confldenca baunda)



PSEP Amphipod 10 Day Chronic Test Data Sheet

Test 1D Start Date/Time o Species/Common Name Study Director
C SOl OB 1] Dl 95 1500 |Eohaustorius estuarius Moy
Seawater Batch No. Locatldn U No. Organisms/Chamber Hobo No.
ST -2 7 -%¢ R 2 2@ 2355
Concentraton:
WATER QUALITY . ' —‘
Day Date Time | Rep | pH D.O. Temp | Salinity # Observed Dead Initials
@ | o | %) [T Tz 3 43

Y2\ NE 154 | 2¢. 3
8. | 1ge |14 3 o, @
71| 93 1135l
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e Ddo\og| ] | 13 wo | 83 [ 26d

SURVIVORSHHIP AND INTERSTITIAL SALENITY DATA

. : Rep ' [nitials

Date | Parameter -
1 2 3 4 ]
Start 20 207 20 - 20 20
Number of .
Number of 0'?0%‘ /@w R0 [’]M/“\ “';1 ATM
Number '
Tt | A0FE | @t | 20 [TATM L4 et
Start
i Interstitial
! Final
| Inferstiligl

F bt Fo fake . o., mc‘fl“' not —é‘unc*/'/onmg F-/4-75 TF
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MEC Analytical Services, Inc. DS024.%



PSEP Amphipod 10 Da.y Chronic Test Data Sheet

Test 1D Start Date/Time Species/Common Name Study, Director
L C 9Dl . OH B8 7_”/45’ (ST= Eohaustorius estuarius M-Oh\t
Seawater Batch No. Location No. Organisms/Chamber Hobo No.,
Sl & 24 2 2
Concentraton;
WATER QUALITY
Day Date Time | Rep pH D.0. Temp Salinity # Observed Dead Initials
(%) (OC) (%"‘) 4 s 3 4. 5
* Uiy Bl5s | ) | 7.9 PE | foT |5 d
Y ol R AN Y. 2 Y A LAV
2 |ang, 571600 | © | 80| T4 [ 137 /%2 PP ¢ | PP e
5 |doles | AT 419 | o | 144 | RS (¢ |8 | p| B
4 |jgdo\ag | ho | 5 | 4D | v SN (@4 E| s @ | B
* e gepto) | [ |F Ly 11bS |a96 o |0 |8 10 |G TF
s Rwss|mr o Bl |88 143 |\ |G\ B85 |Siuyh
718 2SS | S 13 ‘%Lf_' o lic?.S_ @l o |o v W |
o roatas| 30| 511 oo | x|l |0 | 0] @) Ol grm
o ndolagl oyt 1 [4w] 90 | 194 288 1 C oy
: . ' SURVIVORSHHIP AND]NTERSTITIAL SALINITY DATA )
_ ' Rep " initials -
Date Parameter — ‘ -
1 2 3 4 5
Start 20 20 -~ 20 20 20
Num_berof : -
‘ Nurﬁggrof [% lq; "?Q% HB‘S "??]K—B _
| P i 20K | |98 | 258
lntgrtsatri:ial ‘ |
Intglr,;ﬁt'tal A H0 il A3 ‘;23 @ 23
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(O N[k F> UGS

MEC Analvtical Services, inc.
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PSEP Amphipod 10 Day Chronic Test Data Sheet

Tast 1D 7 Start Date/Time Species/Common Name Study Director
0 Q50614. 0535 I Qubuds  (SDD  {Eohaustorius estuarius Hoau |
Seawater Batch No. Locatiof (0 No. Crganisms/Chamber Hobo No.
SID L-27 -9 L 2 . 3255
Concentraton:
WATER QUALITY
1| Day Date Time | Rep pH D.0. Temp Salinity # Observed Dead Initials
(%) (°C) | (o) 1 2.0 3 4 | 5
V0 L o132 | 78 o | 158 982 | | 7
ey tsiran o 7.9 15 |ise|19.9 | L1 |14 ag
|2 g rseee| 3 |22 9y [ /55| 19| @@ PP |Plec
7 : ' . : '
s JiEdoleg [ zo0 | 413D | 0% | G | 19F (o | oo |G |F| B> |
al 4 ledos | o S|P lol [e5 | 198 | ¢ ¢ ¥| ¥ g BY
s esalgsl) Vil L F blx | 18I 193|282 | P\ B|TE
L leNaesliess |2 |35 [BF | sd [ 198 ¢ \|\? @ \sea Wl |
T lBwesliRs| 233 192 4T |G 8|1 [ble o |pluy |
oS ogso | 119 | g 145 |46 | O] O] o) D o] ATA
° hoddss]isie]| s k]| o |1eh 1410 @) 0o o A1
Lo UVl 6T | 0o ( 4&0 9q (5T |98 |o|ojo]o ol W
i - 'SURVIVORSHHIP AND INTERSTITIAL SALINITY DATA
= _ | Rep _ initials
Date ) Parameter -
_ - 1 | 2 | 3 4 | 5
Start 20 20 20 20 20
Number of .
wmberct | IBF® | 1BF0 | U pgn | 177 19"
e | et | g |4 4] 1370 (¢
l intSrtstritial - | _ . . ‘
| . -inlg:‘giaitlial ‘Qi 9'8 10 ’2’ Al

¥ Unalle totake D0, meta poi andf/'om',,j 2415 TF

.
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MEC Analytical Services, Inc. 030241



PSEP Amphipod 10 Day Chronic Test Data Sheet

Test ID Start Date/Time Species/Common Name Study Director
CISOLIS- O35 )3 , Eohaustorius estuarius AOx2) ¢
Seawater Batch No. Location No. Orgamsms/Chamber Hobo No. )
510062785 R 2 2 : _3a5h
Concentraton: e
Day Date Time | Rep pH D.O. Temp Salinity # Observed Dead Initials
) | 0 | ) [T 23] 453
’ x%?g/%/ff | |8\ o foio (B3 | | | | |eay
R AR RV LAV A AR AV A CAATA G
2 nguaf,% Jere| 3| 3B &9 /35 | /77 P| Pl Pl PP e
2 WNas (s | 4199 | W |kl |09 g | @] | E| P B
e isdolos | 023 | S| 8¢ e | 143 1199 A AN AL AL
s Veauashimis | ey [is2|199 (@] 2149197~
Lo lqsllesal 2|2 ge | 49 [ 2686|016 | T ||l |
e dwas ezl 3 13792 11521109 o o e |e ||y
8 landis [ ot30 | 417 |l A 1aal 0o oo D\ ATH
¢ howtas 130 | 7.5 148 43 193 o] o] 2| olo] s1n
[0 fuasss] 0956\ | Xx| 98 | (4 [200 — "(2“5*4——14 &

SURVIVORSHHIP AND INTERSTITIAL SALINITY DATA"

‘ S REp ' o o lnitiais
"~ Date Parameter — : — )
_ 1 2 ' 3 4 5
Start 20 20 20 20 20
_|_Number of - ' — — e
Nurﬁggr of E Fﬂ/ )9 ?/ O - (q L | q ,
Number | (4 NARER YN
| |nt§rt.2;ritua| . _ RS
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PSEP Amphipod 10 Day Chronic Test Data Sheet

Test ID Start Date/Time Species/Common Name Study Director

| CA50pap. pr2s R g f11/4s 5O Eohaustorius estuarius MoMTT
Seawater Batch No, t.ocation No. Organisms/Chamber JHobo No.
S0S) 0 o622 M 2 20 325%
Concentraton:

WATER QUALITY

Day Date Time Rep pH D.0O. Temp Salinity # Observed Dead - Initials
G | o o) 4 T2 T3 [ 4a]s
S gs| /a3 | L\ 77 Al 97 |
L Radyas o 2 (NS L) a1 Bl 2 s g |
l.?' GIuk 91750 | 3 50 Tu |13 7115 |F ¢ CP CP ?()LQ_... -
P ko | W A1 8105 [y (e || 2 glf sl b |
Bl 4 [igelgg | wov|5 [ &4 |10k | 159 | 85 | 612 |8 |8 x| 6|
|2 rdguas| 1928 ) (90 1y |1S-2] 19.3| 2| 219|218 TF |
LS EaS | (esd [ 2 (BT e | 2| 94 | (| |18 ||
7Bz 3 12915 (49 199 @ Far SO |
¢ |laydss | oo 418\ \wo |jse [ 1a|ololo| oo ]| 40
| ® laosutlast1230] ST 9.9 o | 15| 111 |0 |0 0| 0| O grm
o YISO AT | 8f] V| 89| 92[0olo olo]

SURV!VORSHFI!P AND INTERSTITIAL SALINITY DATA

Rep Initials
Date Parameter ‘ _
1 2 3 4 .5
Start 20 20 . 20 20 20
Nurmber of 7
End Jets /M LI ‘ '
| Mumberof | 237 20 5577 19 A 19 2B o :
Number ‘ ey
That | 23%% | 2o g7t 19 pm 9 2072
Start ’ S )
interstitial
Final
~Interstitial

0, wu:!z@%%«& PH= 79 s unebe fo fode DO, metv net functining /{95 TF

MEC Analytical Services, Inc. DS024.1




PSEP Amphipod 10 Day Chronic Test Data Sheet

1

Test 1D Start tellime Species/Cormmon Name Study Director
CAsCle 0. 0235 | 7 H/ff (S*>  |Fohaustorius estuarius feondgi
Seawater Batch No. | Location No. Organisms/Chamber | Hobo No.
Sle6211S 24 3258
Concentraton:
WATER QUALITY
Day - Date Time Rep pH p.o. Temp Salinity # Observed Dead Initials
' ' (%) {(°C) - (%o} q 2.] 3 |45
* gty 9siaza| | 182 gl (9o | | | | | |zl
|0l 57| 8| 791 14 | /401/2.3 |F] F L) 1Bl
2 Vzngrr| 08 3 | 79| T¥ /89| /ey |1 PO PP |ee |
3 | 4olas] 24| 4188 o |(A& |95 | Dle || [ Zle| g5
¢ JBes | 953 |5 188 |06 | 154 |0k | #1619 6] 0|
5|14 34/ 951140 kS % 155 "?--5._ | | & 2|\ g |2 TF -
B G I 5 R AU R 9 s W L Ol B it 25 1208 2B 20 s 77
7 1sesle2d |3 179 192 11SL 1Y |0e @ |e s [
s sl ol g0 [ 4y [isolnglelo | el o] ol am|
° hosl4s] 132 S %0 Lo | 45| \i&k |02 0] OO AT
0 7ol | ool 1 8o | B | sr]| Wh e jejo|ole | @
o ~ SURVIVORSHHIP AND INTERSTITIAL SALINITY DATA '
_ Rep | initials
Date _ Parameter ‘ -
: | 1 2 3 4 5
Start 20 20 20 - 20 20
1 Number of ' S _
Nun%g:ro'f' 12 ktm| g~ 1q &8 19 L8 20 ATH
NUTRST N 2097 | 198 1942 | 20, ATH|
:ntesarl:ur_tuaj
Final )
Interstitial .
* Uﬂﬂy—t Fo dakte D-O-) meder not »Fuuc!t.vm;ij Z-K98 TF
:j MEC Analylical Services, inc. l 3 -DSe241

‘! :
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MEC ANALYTICAL SYSTEMS, INC.

Analyticai Report

Client: EMCON Northwest Date Received: 14-20Jun@s
Project: Unocal Date Test Started:  24Jun83
Sample Matrix: Sediment Date Test Ended: 14Juigs
Sample Name/lD: C550614.03-C9506220.07 Test 1D No.: 0694-004
PSEP 20-Day Chronic Test
MEC Testing Protocol No. P014.1
Test Organism: Neanthes arenaceodenta
Sample 1D Site Rep1 | Rep2 | Rep3 | Rep4 |.Rep5 % Survival
C950614.0337 | US-01 4 5 4 4 | 5 88%
CO50614.0437 | US-02 5 5 5 5 5 - 100%
C950614.0537 | US-03 5 5 | 5 | 4 5. 95%
.CO50615.0137 | US-04 5 5 | 3 4 4 | sa%
C950615.0237 | US-05 4 3 5| 5 | .4 | 7 sdw
C950615.0337 | US-06 5 | s 5 5 | 5 . 100%
CO50615.0437 | US-07 5 5 s | -5 | 4 . 96%
C950616.0137 | US-08 5 5 4 6 5 100%
C950616.0237 | US-10 3 . 3 3 4 65%
C950616.0337 | US-11 5 5 4 5 5 6%
C950616.0437 | US-12 4 5. 5 3 | s 88%
C950616.0537 | US-13 4§ 5 | 4 5 5 92%
C950620.0337 | US-09 4 3 3 3 3 B4%
CO50620.0437 | US-14 5 5 5 5 5 100%
C950620.0537 | US-15 5 5 5 5 5 100%
C850620.0637 | NISQ 5 5 5 5 5 100%

1l C950620.0737 | CARR 5 5 5 5 5 100%
CO50622.0337 | Control 1. 5 5 5 4 5 96%
C8950622.0437 | Control 2 5 5 5 4 5 96%

*sample lost

Approved by QIMQ&M Date?/(‘j!(u('lqg Page 1




Growth Data

- . No. Mean/
Sample 1D Site Rep1|Rep2{ Rep3 | Rep4 Rep & Mean Alive Worm
.45
C950614.0337 |US-01 | 52.82 | 71.65 | 3544 | 84.50 | 42.37 | 5327 | 22 2.42
&
Cos0614.0437 |US02 | 42.59 | 36.67 | 2026 | 42.45 330 ] 3788 | 25 1.50
s re
co50614.0537 |US-03 | 33797 | 28.67| 29.627] 38.927} 4370 | 3494 | 24 1.46
-
Cos0615.0137 |Us-04 | 35.057] 37.657| 35.487| 55.147| 21.557| 36.97 | 21 1.76
. 2 2 ]
Co50615.0237 |US-05 | 38.02 | 21.107 39.56°] 35.157) 40.38 | 34.84 | 21 1.66
v 2 A . -
Cos0645.0337 |us-06 | 30.767| 41.217| 20.48”] 20.83*] 27.95"| 3585 | 25 1.43
1 1 <
Co50615.0437 |US-07 | 33.69 | 35.51 | 24.82 36.69 | 40.19") 3418 | 24 1.42
A 4 e .
Co50616.0137 |Us08 | 32257 32.147 33.257] 41.147| 61017 3098 | 25 1.60
r Py
c950616.0237 |us-10 | 27.587] 24.047 27.917| 33.237| 27.61 | 28.07 14 2.01
CO50616.0337 |US-11 | 44.477| 36.65" 2767 | 35077 35.997] 3597 | 24 | 150
Cosos16.0437 Y| Us-12 | 42.55] 36,441 43.21”| 28517 42.097| 3880 | 22 | 175
: S A : _
co50616.0537 |US-13 | 22.197| 27.867] 21.117| 37.747| 20.097] 27.60 | 23 1.20
506200337 |Us-0s | 22.28¢] 9.017) 19.307] 20277] 15577] 17.47 | 18 1.09
i : d ] : | - - .
| cosos20.0457 1Us-14 | 14.52*] 43.407 40.227] 34.927| 27.657] 3394 | 24 1.41
co50620.0537 |Us-15 | 38.527] 4448 40627 35677 37.477| 4115 | 25 1,65
‘ - ' Vg I PRV & v ' :
Co50620.0637 |NIsQ | 42.277| 43.43' 34.147| 43.34"] 5546”7| 4373 | 25 1.75
/ .
cos0620.0737 |carR | 50.357| 30.787) 28.237| 44.68") 46.88°| 4047 | 25 1.61
CO50622.0337 |Control | 19.22 | 4312 | 2565 | 20.63 | 23.59 | 26.44 | 24 1.02
1 co50622.0437 | Control | 26.94 | 37.11| 12.06 | 40.18 | 17.86 | 26.83 | 24 1.12
Approved by WKQ}\UF‘C 9 &\JN}E/ Datez&léf{)(’lqg Page 2




Ciient:
Project:
Sample Matrix:

Sample Name/ID:

MEC ANALYTICAL SYSTEMS, INC.

Analytical Repont

EMCON Northwest

Unocal
Sediment

C950614.03-C0506220.07

Date Received:

Date Test Started:
Date Test Ended:

Test ID No.:

Test Solution Physical and Chemical Data

14JunB5
24Jun9s
141195
0894-004

_ Dissolved :
Sample 1D Site Statistic Oxygen (%) pH (units) Salinity (ppt)
Mean 91 7.8 ' 27
C950614.0337 Us-01 Minimum 79 7.5 @
Maximum - 96 8.0 2670
Mean g2 7.9 27.3
C950614.0437 Us-02 Minimum 80 7.6 26.68
Maximum a6 8.1 28.0
Mean 91 7.8 27.
$950614.0537 Us-03 Minimum 86 7.8 'Qﬁé
. Maximum 96 8.1 28.0
Mean 92 7.8 27.5
C950615.0137 Us-04 Minimum 83 7.8 26.5
. Maximum 98 8.0 28.0
_ Mean 93 7.8 276
C950615.0237 Us-65 Minimum 83 7.7 271
Maximum 98 7.9 28.1
Mean 95 7.8 27.2
C950615.0337 us-06 Minimum 86 7.6 26.4
Maximum 98 8.1 28.0
Mean 91 7.8 27.4
C950615.0437 Us-07 Minimum 79 7.6 26.2
Maximum a7 8.1 28.3
_ Mean 93 - 7.9 27.1
C950616.0137 Us-08 Minirmum 87 7.7
Maximum 100 8.1
Mean B7 7.8 26.9
C950616.0237 US-10 Minimum 73 7.5 @
Maxirnum 95 8.1 277 7
Mean 91 7.9 i
C950616.0337 Us-11 Minimum 81 7.6
Maximum 98 8.3 28.1 .
. Mean 90 7.9 27.3
C950616.0437 us-12 Minimum 81 7.6 26.3
Maximum a7 8.3 . 28.5
Approved by wwm Date 24/&0(:3 qg Page 3



Dissclved N
Sample 1D Site Statistic Oxygen (%) pH (units) Salinity {ppt)
Mean G2 7.9 27.0
C950616.0537 Us-13 Minimum 85 7.7 6&
Maximum 98 8.1 28.1
Mean g0 7.9 276
C850620.0337 us-09 Minimum 73 7.5 27.0
Maximum 97 8.1 29.0
Mean a2 8.0 27.0
C950620.0437 Us-14 Minimum 82 7.7 26.3
Maximum 101 8.2 27.4
Mean 94 7.9 4
C9850620.0537 Uus-15 Minimum 88 7.5 24.
Maximum 108 3.0 2
Mean 84 T.7 27.1
C950620.0637 NISQ | Minimum 87 7.5
' Maximum 103 7.9 28.0
Mean 92 8.0 27.4
C950620.0737 . CARR Minimum 84 7.6
; Maximum 108 ‘8.2 28.3
_ ‘Mean - 85 8.0 - " 27.4
C950622.0337 Control ‘Minimum - 82 7.9 . 268.9
Maximum 104 8.2 28.0°
. Mean 98 8.0 27.4
C950622.0437 Control Minimum 92 7.8 26.3
Maximum 108 8.4 28.0
Approved by !;} gQ ig:é Q &:Q/"\-A— Date Zf(c/‘((l’ﬂ q3~ Page 4
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MEC ANALYTICAL SYSTEMS, INC.

Analytical Report

Client: EMCON Northwest Date Received: 14Jun9s
Project: Unocal ‘ Date Test Started: 24Jun95
Sample Matrix; Sediment Date Test Ended: 14Jul95

Sample Name/iD: (C950614.03-C9506220.07 Test ID No.: 0684-004

TEST:

CILUTION WATER:

TEST ORGANISM:

TEST CHAMBER:

EXPERIMENTAL DESIGN:

MORTALITY CRITERIA:

REFERENCE TOXICITY:

STUDY DIRECTOR:

INVESTIGATORS:

=k

LN

APPENDIX
Pertinent Test Data

PSEP 20-Day Chronic Test with Neanthes arenaceodenta, MEC
Protocol No. PC14.1

Filtered :seawalter.

Neanthes arenaceodenta, purchased from California S{ate University,
Long Beach; fed TetraMarin on an every-other-day basis,

1 L glass beakers.

Test sediments were homogenized and added to randomized test .
chambers to 2 cm.

Test sediments were aerated and allowed to settle overnight.

5 test organisms were placed into each chamber, _

Sterile, particle-free, dry air was delivered through a Pasteur pipet into -
each chamber to bring the dissolved oxygen to levels above 60%
saturation. ' .

Test chambers were held at 20°C for 20 days with a photo period
of 16 hours light, 8 hours darkness.

Temperature was monitored with a continuous recording computer
{plot attached).

Lack of respiratory movement and lack of reaction to gentle
prodding.

Toxicant: CdCl, USEPA Reference Toxicant

96 Hour LC,: 6.59 mg/L (95% confidence limits 5.72, 7.60)
Test Date: 6/27/95

F.C. Newton

E. Calix, K. Bothner, N. Lewnes, B. Schmitz, A. Monji

comorsson LU LY S N

Datejlifﬁ}(g C\S Page 5



Degrées Centigrade

20 —
19 -
18 -
17 -
e | | .~ Start= . 06/24/95
16 | End— 07/14/95
. max= 20
mean= 18.8B
_ min= 17.2
15 = I T I _ T I ]

26dun 02Jul 09Jul
Date (day/month)

Test TemPerotu re Recorded At 5 Minute Intervals
(dotied line = predictsd mean tamparcturs, dashed ine = 85X confidence bounds)



PSEP Neanthes 20 Day Chronic Test Data Sheet

Species/Common Name

Sample 13- Start Date/Time Study Director
(o500 A, 023 2.6 Nvone 45~ 0% 5P {Neanthes arenaceodental  Wewton
Seawater Batch No. Bath/Room 1D No. Organis,'ms/Chamber
S\O__p6(395 Foom$53 s
Test Location: HOBO Temp. No:
Q £ , 3 83?’?)
WATER QUALITY
Day Date . Time Rep D.O. {ppm) § Temp (°C) | Salinity (%o} pH Initials
o ool oo | 188 loy || 22 [«
12 lasGwens| 8¢ | 2 | G0 |04 | 29 | TS |ys s
S | auwds] jess | 3 G ooz | 254 | 27 lmpfeed
Mo leNobtsipas | | 198 2o | 277 |78 |E8
4 | haqas 230 | 2 |9 | 23| 2o G| 3P (e
LT eS| 2|96 | gsor| ap.| 79 | A
oo e 00 | A | 9 | ek | 18| &F | &
[' - BIOMASS DATA - START ‘
] bate | Rep NO_A\JE’::)ermS Tare 1D | Initial wi\;ght (mg) | Final ngght (mg) 'B(igr?is;s;w nitials
1 . ' -'
| $ ' 94.85 | .43 5.5% | kb
2 -
| ) a0 | waw 5.2l | 16
Y 9 | 203.00| /1823 2,22 | b
BIOMASS DATA -END ‘
e Date Rep NO.A\lfi\;’fc;rms Tare 1D Initial Wight (mg)-| Final Wi?;ght irz’gj) 'B(igri]is)s b : ;nitiasé
1 ' -
Aoes | | 5127 ey 52.02 |y
S e ) S A | 12334 . (5 -
_ ' 1 - A
l C 1A% 5 | 420 | e | sewr 3T
) y Rl 4 S o | 54 (4. 50
| Solow | s | =92 9349 42.37
lenzwred, 727(25 g4 @sewﬁo 1« S 4% eoes

J Columbia Aquatic Sciences



PSEFP Neanthes 20 Day Chronic Test Data Sheet

Start Date/Time

Sample ID : _ . Species/Common Name Study Direct
C%SDQO\A;.D&?D? 20 Nore 45 0% Neanthes arenaceodenta !\yjul.rji;?\r
Seawater Batch No. Bath/Room D | No. Organisms/Chamber T
S1LO0(I1ZAYS ) Poom 432 3
Test Location: HOBO Temp. No;
Voo > ?5[)3?%
. WATER QUALITY
" Day Date Time Rep D.O. (ppm) | Temp {°C) | Salinity {%o) pH Initials
° 24 Suwed] B2~ L 12¢ s 27-f | 2.4 |Ec
2| 25%meqs] 1020 2- 9% 20.2 27 7T s |
> Z9qure 55| 400 P g5 ! 7.5 AF. 2 7.0 Nimfor
5 2% qov3 | 4 | B0 | @D | .o | 8] | e
i 3’%-&@,% joxx ¥ | 95 29, ¢ 224 | p ks
g5l o232 = | 9Y | 2.9 |28 | 2.9 | o
v dxlgssr | 2 | W | aca law. & | 7.9 |l
" _ : ,
o s 0w | b 96 | gy |88 | a8 | %
, BIOMASS DATA - START o s
' Date Rep No_A\I/i\i%rms : Tére 1D Initial Wiight {mg) | Final W%ght {mg) | _E-}(igr?i\s)s N lni[ia_als
1
2
3
BIOMASS DATA - END i
. Date’ Rep NoA\ll;.:"rc;rms Tore 1p | Intal W\E:th (mg) | Final Wxigght %) B(ilgr?is)iff; itials
1 e o ¥ 42,59
‘7/;.;(\\'\ G S\S 9%. 74 o a2t |y
* L Sl F | aqel | 848 | apa
) ° . 6,@( 8 REAES Flobef 29,21,
Tl D | A Slph | 9349 H2.45
5 _
| Owl] @ | ages | eriw 5392
O w1~ uqm?% vl P Te = 2y 36.91( e
Columbia Aquatic Sciences ) ’ DS015.0



PSEP Neanthes 20 Day Chronic Test Data Sheet

Sample ID

: Start Date/Time
L95tXet k. D537 2 & done. 0§D

Species/Common Name Study Director
Neanthes arenaceodenta Lo PN

Seawater Batch No.
S\O 061 q 5

Bath/Room iD

No. Organisms/Chamber |

Peom A > S

Test Location:

HOBO Temp. No:

7 iGdyas| £757

2 | ar lags lat g | 27

Com 3 23538
WATER QUALITY

Day Date Time Rep | D.O. (ppm) | Temp (°C) | Salinity (%o) pH Initials

0 2YTune 75 &Y / &6 20 277 | 7% | e

2 155%%' 22 | 2 Q4 2077 721 AR sy, HE
S Zaum BT o E | 5 204 FFe| FF U}L/m_/

° Pestacl o | v 109 lwy |z |2y |e |
U shuds | [oas | 193 labp |86 |27 kb

“ &7{,{@;’5( 122 ¥ 2 | g¢ | 20w .2;9...(}7. ?_'_a,) | c.;ﬂ

2 |ig)olog | 0ok

AV G 0.5 28¢ " //17(5‘

BIOMASS DATA - START

No. Worms

Initial Weight (mg) | Final Weight {mg) | Biomass

Co!umbria: Aquatic Scierices

Date Rep Alve Tare ID ° 5 B - A) Initials
1
2
3
BIOMASS DATA - END
. Date Rep NQ_A\TX’c;rms. .Tare D | .!niiial Wiight (ma) Fi.nal Weégi;;gmg) E&(ign:lzjgs !nitiafs
1 Soo | 1L | 48.34 | a2.53 .T;'M Yy
| ewf 2 4818 | #o.p5 18ox | |
Tl e 5 | Hrke | 7220 e ||
o Ayl i Asys | B35 |itar ||
*lewhis | s lasir w30

DS015.0



PSEP Neanthes 20 Day Chronic

Test Data Sheet

Start Date/Time .

{Sampie 1D _ | Species/Common Name' Study Director
950\ 9. 0134 28 None 48 08 Neanthes arenaceodenta Me obon
Seawater Batch No. { Bath/Room D #-5 No. Organisms/Chamber
Ao (6134 From 5
‘Test Location: HOBO Temp. No;
Tt 2 5315
WATER QUALITY
Day Date Time Rep D.O. {ppm) | Temp (°C) | Salinity (%0} pH Initials
1 % T 85T | B6 Zo-7 |27L | -8 e
¢ Jottess e | 2 [ a2 T ox [0 [ 96 [y
5 | Zgnuesd oz > 95 2o+ | 36 | %G |opfeel
|2 lweslion | 4 |83 | 208 |27 |80 |ec
C e pace L) 9 | ade | sy |72 ks |
M BN /200 | 2o | 9 2ty | 38 | T
T WIS peps | B2 |96 | ag7 |65 | 7.8 |af
2 J{Hdgg o8 | X | 92 | me | ®E | 1y | B
‘ BIOMASS DATA - START | ' :
Date Rep No.A\/l'i\:'rc;rmé Tare ID tnitial Wiight (mg) | Final We;ght (rnrg)r : B(ingist. ' nitials
J 2
3
" BIOMASS DATA - END
. Date Rep NO.A\aI’i\{gms Tare 1D Initial W{ight (rmg) | Final Wiggh;gng) B(iBorflis)s Initials
R S4.88 85.93 .
2 w3 - ! 9 T
5 e Li.ss 8% a4y |
3 :
Decd | 12 5.3 | Bl 20 \
4
s | o 49.8S | (#4.99 B
| ° dwl | 20 53,13 LGP b
_ g : .
O we 1tf ‘
Columbia Aqua}t‘::raSci:_ra/czsC?S @ "‘C e c ?/{?/95‘ DS015.0




PSEP Neanthes 20 Day Chronic Test Data Sheet

Sample 1D Start Date/Time Species/Common Name _ | Study Diré{:tor
COSTXAS .02 2 & Sone 45 U580 Neanthes arenaceodenta (on
Seawater Baich No. Bath/Room 1D Na. Crganisms/Chamber
<O 061349s Poow 4 3 Y
Test Loc‘z;éiim: =2 HOBO Temp. No:
A 5338
WATER QUALITY
Day Date Time Rep O. (ppm) | Temp (°C) | Salinity (%o) pH Initials
0 2y Fne ¢ Qoo I 5?" 2R 7,?—- ¢ . :}.C/‘ oo
2 258weas | 1e22 2 | b 202 AN Y=
- i ' A
> 19w IHes 3 ‘a4 20l e W oy
; 8 'ZTuEL,ﬁI’ /d%_} ‘/L 53 20.»/ _Z?’:} 7.8 e
U 150u % | 1620 ! G | 295 | o2 | 7B | ke
14 &Mﬁx j23y | = |Gy |\ zp) V2Rl |39 £ e
e Gk #8 | S | 9 | ggg | a7k |79 Al
o Jhdes ow | & | 6% 248 2-Ed 18 | &
% ' BIOMASS DATA - START |
Date Rep NO_A\.]fi\inms Tare ID initial Wiight (mg) | Final Weﬁight (mg) B(i;r?is)s Initials
I 2
) 3
BIOMASS DATA - END
- Date Rep ND.A\[/:Ic;rms Tare 1D Inttial Wtight {mg) | Final Weéght(ng B(ignjis)s iaitials
1
4 |2l 5342 | 9l.45 74
2
D ke | 22 S¢ 2 | 72 |
3
| 5 |25 | 458p | pasw |
4 .
S A § 5 41 OB. 2 |
5 '
Fro | 25 | <2uh | 9298 }

O drikio\ad
J Columbia Aqualic Sciences

bs015.0



PSEP Neanthes 20 Day Chronic Test Data Sheet

35ample ID Start Date/Time Species/Common Name Study Director
OGS . 022 28 Sone 45 0YF |Neanthes arenaceodenta N eAon
seawater Batch No. Bath/Room ID No. Organisms/Chamber
_ Sl pblias Boom# > <
lest LDCBH’T: HOBO Temp. No:
o~ 5 235
_ WATER QUALITY ,
Day Date Time Rep D.0. (ppm) | Temp {°C) | Salinity (%) pH Initials
O 2Y Finess| Goz- / S 20.6 | 27§ 7L e~
2 |2SSwess| 1623 | 2 | 96 203 | T | T |wes ud
P |t fdoe | B | 7 | s | 233 | 729 |wdfel
8 Z,Iu&, 50 10v9 | t ?3 3‘7 = 277 8. €C
! 5'%;5 (02 | ! 9% 202 75 129 kA
14 BJU%W 123% | 2~ 1% 20\ 2ol | 8.0 |€=
T S [ Pt | 2 198 |ssq |2d | 79 |/
: ! a2 Zde ~—- £ &
20 kol [ ow | 47 | @ UP | 705 | 33 | &
BIOMASS DATA - START -
Date Rep NO.A \.I’f\;’,c;rms Tare [ | itial Wiight (mg) | Final We'Bight (mg) B(ET?SS itals
1 . :
>
3
BIOMASS DATA - END .
. Date Rep NO.A\lfi\ic;rms Tare ID Initial We;ight {mg) | Final We;ght ](Cn}?) Ezigr?r?‘ﬂ\s)s Initials
— .
S | o0 S92 | Blop )
2 ~ _
oS uwh| 27 5395 | 95.0¢
3 5 |28 53.93 | [p3.4]
4
6}5« 29 A3 24, 17
5
5 |26 | sgzz | .92 v

lumbia Aqualic Sciences

DS015.0



PSEP Neanthes 20 Day Chronic Test Data Sheet

O

Sample 1D Start Date/Time . Species/Common Name Study Director
| (OAAG.083 1L 2.6 done. 4G Neanthes arenaceodenta | I\SJC,LJ%J;\
Seawater Batch No. Bath/Room D No. Organismg_lChamber
&\ 0 061245  Poowmd#t3 ¢
Test Location: HOBO Temp. No:
P~ D B33&
. WATER QUALITY
Day Date Time Rep D.O. (ppm) | Temp (°C) | Salinity (%) pH. tnitials
@ 2y Srnes s 9ot / &< 7/ ¢ ZF-F 2. P
2 25Jureis] 1023 2 43 2.6 2] 1. nsp, KB
5 [ Zonmas] /403 = 7> 7 F | 2% | T lentm
8 Zx8,9¢ | lo5© ' +9 2-¢ 255 | B.) |ec
1 s'@o!;gef /d3o | | 73 /9.9 e | 4B | Ea
14 %fug,,lgf'/zgc, — | T2 z0. L 26. P | e
7 s 1#%¢5 | 3 | 97 | 19.9 |97/ | 79 |Ef
20 143019 | (0 | 9% 75 Pt | 1 | &
BIOMASS DATA - START 7
Date Rep No.A\iri\icgfns' Tare (D | Initial Wiight (mg) | Final Wegght (mg) B(i;njs;s 1 initials
1 . '
2
3
BIOMASS DATA - END
. F)ate Re? No.A\lfi\:'lc;rms Tare D Initial Wcight (mg} | Final WeBightén;;;) B(ign_wis)s Initials
1 )
4 ¢ 3| 5374 | BF43 Vs
> .
GMM| 32 | Stste | 9p.47 |
3
50 193 D2.34 ity l
Tl s | 3t | 4gau 34 1,3
C ] AR 35 | sper | 9w y

Coiumbia Aqualic Sciences
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PSEP Neanthes 20 Day Chronic Test Data Sheet -

Sample ID Start Date/Time | Species/Common Name Study Director
(S Nelle D12 20 None 4% O Neanthes arenaceadental A (Ao
Seawater Balch No. _ Bath/Room ID No. Organisms/Chamber
<o 061345 Peontt2 <
Test Location: HOBO Temp. No: '
NS ©2 3%
. WATER QUALITY
Day Date Time Rep D.O. (ppm) | Temp (°C) | Salinity (%o) pH. initials.
0

_|2Ynnesst 9)1 ! ¥ lzoy 127272 | 25 |

2 |28 Suests] 1024 z | 96 204 2| 97 beyke
5 | Zanwes] 40F > S/ 196 | da.g | P9 prfeed
¢ 25ty 9| 10y f &5 20w | 2FT| 7.9 |ez

" 5%% JE3> - 95 | 8.4 | 22 | *3 rZ]
4 -gju&/)ﬁ'\/ ;'1/\1‘:‘1 o (0)?/ 'Zd)g" ' zcgg : 3‘/ C:-—G.
"My 95 19207 97 | 384 | av.4 | 79 |ons
2 [Ud\ g | 095 °©© | 8.9 (215 | 39 | &

BIOMASS DATA - START

RN AN

Dote Rep- No.A\I/;C;rmS Tare ID Initiai Wt:\ight {mg) { Final WeBigﬁ[ {mag) B(lgri'tis)s Initials
;
2
3
BIOMASS DATA - END N

* Date Rep | N WO | rare p | Initial Weight (m?’ ‘Fi“a‘ Weéghi{gg) %‘g”_“is)s Initials
1 S s, SR.% | 9.5 | %ﬂ
" g3t | Adz6 | ¢4 |
’ Hond | 2 S5 . \& 2.6,.35 |
e il ® | asee | 2904 /
* |l Sl | mpen | jerss b

Columbia Agqualic Sciences D5015.0



PSEP Neanthes 20 Day Chronic Test Data Sheet

Sample 1D Start Datefffme _ Species/Common Name Study Director
CODALAG 0237 26 None 45 U852 | Neapthes arenaceodenta coton
| Seawater Batch No. Bath/Room 1D No. Organisms/Chamber
SA\bO 064 S Poom#>
Test Location: HOBO Temp. No:
' o~ 3% 378
» WATER QUALITY
Day Date Time Rep D.O. (ppm) | Temp (°C) | Salinity (%) pH. Initials
0 |eYgumesc| Qo / 73 205 |ZF-¥ | 2.0 e
2 0SS S| 124 2 {7 2.k 2T 1775 |wsas
> lza st 1405 | F fo 2.4 | 239 | 8./ \enfel
8 ewbsc|/osz | | 83 oy [P35 | 2 e |
D 1SAupgs| 1033 | 88 | as) | 23> | 22 £s |
b 5.’?&%9( /2 ¥ - Sy | 207 | 29 | #.9 | e«
v Wy | 2889 5 | 94 | 202 |J3.7 | 7.7 |af
' r . .
2 |hINgg | 100 | A | 95 | BN [k | 23 | &
' - | BIOMASS DATA - START - '
b'ate Rep | NO.A\[fi\;'ng' Tare ID Initial Wz/eight {mg) [ Final WeBight {mg) B(igri]is)s Initials
P , _
2
3
BIOMASS DATA - END
- Date Rep No.A\;i\\!/c;rms Tare ID Initial Wifght {mg} | Final WeEi.ghtz(zg) B(igr?i\s)s Initials
1 .
%:;&f Al A | FR4 Wy
2 L : -
Ll 42 | 52\ | vz, a4 (
P e | U3 seas | g4 |
* | 3es 44 4R 33 T 9p /
° 4o 4S ATFHNS | 25,00 L

Columbia Aquatic Sciences

QW WL 0099
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PSEP Neanthes 20 Day Chronic Test Data Sheet

(0 v ACA T

sample 1D Start DatefTime _{Species/Common Name Study Direcior
COOANOZ3 T 28 None 45 0%SA Neanthes arenaceodenta ¢ JTn
Seawater Batch No. Bath/Room ID No. Organisms/Chamber
SLO (61345 Roomtt3 5
fest Location: HOBO Temp. No:
Vo 3 B335
. WATER QUALITY
Day Date " Time Rep D.O. (ppm) { Temp (°C) | Salinity (%o) pH Initials
0 Pt Tt 875 C7/3 / 56 22 - (s -2 ?? e
2 PS5 SuedS| (025 2 = 0.9 2T | b |mss AR
5 asuwas| /410 > | 49 | Zd | sy | V] |wfe
8 23‘«519\’ /OS2 N4 Ear | § zo. 3 776 kga.rj e
" 1504 % | 13 l /1% 2y | 224 | 27 ko
v ' ' . - - oo
M Pndgaywdz | 2T | 90 |9z | 730 | 2.9 | €F
iy [g81g | 5 | 9< |asy o438 | 7% [af
20 [l | ook | A a5 | 23 | | 39 | &
o | BIOMASS DATA - START '
No. Worms | Initial Weight (mg) | Final Weight (mg)| Bi L
Date Rep ° Aﬁvoerms Tare 1D o i 8 (lgr?is)s Initials
2
3
BIOMASS DATA - END N
. Date Rep ND.A\{i\ir;rms Tare ID initial Wight‘ (mg) Finai ngght F(éffn)g) B(ié)njz;‘s)s lnitialg
° Z8n| Al s 74,02 2
2
5 M 43 | 5286 94 .51 |
| Awh| U | 4.8l 74.49 }
4
St W4 | Dokl | 9133 | /
° Soml SO | 54 HS 9.4 {
‘olumbia Aquatiz Sciences [ U‘Y{""g DS015.0



PSEP Neanthes 20 Day Chronic Test Data Sheet

Sample ID Start Date/Time _ Species/Common Name Study Director
o0 04833 | 24 None 45 O8P | Neanthes arenaceadenta K)ch-’m/\
Seawater Balch No. Bath/Room 1D No. Organisms/Chamber
L s\o 61245 Rosw 3 <
Test Locatir:\ei:m\ - HOBO Tem%ﬁc;&
\
. WATER QUALITY
Day Date Time Rep D.0. {ppm) | Temp (°C) j Salinity (%) pH- Initials
0 2y I une (]l ?/( / & / L/ 0] 2t / 2-L E e
2 |2SUweqs| 1039 < 193 20.6 21 | T msB KB
5 lzanmess (MU | 3 | G2 | 202 | 23| £.0 bnferel
8 zs-u_a?q(r— /0:3‘{ .“[ @? 20_3 ) Z?- ?‘ ‘ 9_3 EC
o év%% Jdyo | X 9%-3 A2 |+ ks
YO BTy | - | 90 2D | 2¢-3 | 2.9 e
TS\ | 2 |97 | aF3 | 269 | 79 |af
20 [\kdolog | (ool 1 9y 9.4 | 285 | 1% | &
BIOMASS DATA - START |
Date : Rep NO.A\;XJC;rms Tare ID Initial WeAight (mg) | Final WeBight _(mg) B(igriaﬂ‘s)s nitials
]
2
- .
BIOMASS DATA - END
. Date Rep No.A’\ﬁ.\’:;rms Tare 1D Initial Wi:\ight (mg) { Final WeBight k(%]) B(EBOTEAS)S Initials
1 -
o | 5 55. 6% | 4£.65 N -EC
2
5 s SL 5(,.5 T 92.# 36 .Y T
° srh | g 51,25 94,61 eIl /
‘ 5 M| G 49.53 8. B4 1%.5] [
Y 4929 | 9.9  |4rea |b

Columbia Agquatic Sciences

DS015.0



PSEP Neanthes 20 Day Chronic Test Data Sheet

sample 1D _ Start Datel/Time . | Species/Common Name Study Director
(o5bp.053% | 24 Nunc 45 O8:XNeanthes arenaceodenta L Son
Seawater Baich No. Bath/Room 1D No. Organisms/Chamber
A0 (34T Poomir3 <
Fest Location: HGBO Temp. No:
Vo 3 - B837&
WATER QUALITY
Day Date Time Rep D.C. (ppm) | Temp (°C} | Salinily {%) pH . tnitials
0 levmmes] 9Ur P eF e |2t | 3B | e
2 2o Jawe. S 10;2.% = O) (o 20 S 27 7% W‘SB/ME-,
5 24 Fhne ‘}L') 1472 S 71 '@'?’%h /9.5 ;1?- ! E Lﬂu—/ca_/
8 2’5_&.‘&’?;" /0 V6 % EY 20 (o TE ¥ 3. l =<
" |5t | e | ) |99 267 | 924 |27 |8
4 8R4 9| lzve | t— |91 20 |V 12,9 |ee |
v W P | B 95 | 283 | 257 |55 |l
!
2 oy |0955 | 4 | 3 | 2o\ 280 [ | 83
o ‘ BIOGMASS DATA - START
' No. Worms Initial Weight (rmg) | Final Weight (mg) |- Bi : C
Date Rep OA”V"; Tare ID A ' BBIQ - (lngis)s Initials
1
- ,
3
o BIOMASS DATA - END .ﬂ
, | No. Worms fnitial Weight (mg) | Final Weight (mg) | Bio N
- Date ' Rep oAﬁvoer - | Tare ID A | Bgu.& (%Tis)s Initials
1
4 |se | 495 .84 W
- 2 =3 <3 | S2.=4 gg. 2¢ /
’ e | 92 | 482 [:9.50
<7 ,
P lgAteg 4 | seug | 8814
Sl Sut |Ceb il 4gu3 | 4192

LY
D Wn ~ £l b2~

Fal Il
AEE e BI0, 215l

F
@) MUttlBeps (ug s siu e

D5015.0



PSEP Neanthes 20 Day Chronic Test Data Sheet

Columbia Agquatic Sciences

E

(2 Wi el (e JueTST

Sample ID Start Date/Time Species/Common Name Study Director
COMN20.0%5 3 24 Mone 45 O¥SP\Neanthes arenaceodenta euton
Seawater Baich No./ Ranauxds Bath/Room ID No. Organisms/Chamber
1 =10 2T N AS Room ¥E3 ¥
'| Test Location: HOBO Temp. No:
Voo S 23D
. WATER QUALITY
Day Date Time Rep D.O. {(ppm) | Temp (°C) Salinity (%) pH Initials
0 29 Jtne 75 9/? / 96 o053 ZZ-§" ¥ -7 Ee
2 15Jwe IS [02_‘:1 2 A5 20. (o B Zoi 7? SB, K
> 76 jume s 1415 3 58 0 2F Y 75 l:;vp\_/b—z_/-
- : DerBn| FTIL. o
*_lesyay 057 | g | 8% | EF LN | BS |oc
" 184495 1043 / VE 20.3 273 | 27 e
A, ; _ — \ :
BTS2 43 2 dL 20.% 23.0| g.) E0
" \iyss | gsrd | B | 9 2.9 |38 7.9 |ef
0 ik | O | & | 3% | 89 |1k | TS | gy
BIOMASS DATA - START
Date Rep r.\Jo.A\]fi\.:’{;rms Tare ID Initial W:ight {mg) { Final Wii;ght (mg) B(Egn_qi:_;)s initials
1 .
2
3 Va
BIOMASS DATA - END
' Date Rep No.A\.I’i\ic;rms Tare 1D Initial WeAight {mg) | Final Ws:aight f;i) B(igr??f)s Initials
1 ~ ‘
4| A43.79 6. b7 T
> | aw| b2 | 4ses | st |
’ 2 4t | 03 A2 bB.LO
C K Bard W S¢. 3 | Hok
° 54@ S 4% 20 | 53,37 L

D5015.0



PSEP Neanthes 20 Day Chronic Test Data Sheet

Sample 1D Start Date/Time Species/Common Name Study Director
D506 20.053% | 24 \ont 45 O¥\Neanthes arenaceodenta Uy
Seawater Batch No. Bath/Room ID No. Organisms/Chambét
CAO  06i345 Poom 3 v
Test Location: HOBO Temp. No:
Lo > 2337¢
‘ WATER QUALITY
Day Date Time Rep D.OC. (ppm} | Temp (°C) | Salinity (%) pH - Initials
0 gy pmesct 921 I 1 &2 |2y |27 | 2.0 |ea
| 4TS /
5 7 Juso = §2 1. 27./ T2 lgnfer
8 Zauyar| (0] ¥ Sy 20 .\ 773 | 3.2 |ec
U 599 jegs | lme 199 | 224 | 79 ks
¥ Bydge |z | | 2P | zoD 20 | B e |
s losis | B Ligl | aso 970 | 79 |
2 |kilgy | (oR Flas |l g | I8 | B
' BIOMASS DATA - START _ , '
Date lRep : NO.A\;:,cgms Tare ID Initial Wi'ght (mg) | Final T»f\.fzfgh‘t (mg) B(gnjis)s | initia!s
1
2
3
BIOMASS DATA - END
- Date | Rep NO.AYi\:gms Tare 1D Initiat. W;:‘\ight (mg) | Final V\%ght Ln;g) B(Egr?i‘s;s lnitials
1 - e
5em | L?(é Lo 4B.D lp3. 22 X
2 : —
¥ °x; AS & BB, 5S¢
3 -
SuR | (R 5% .85 | pd- 0F
4
=l %;{ A _S4.28 | 9.2
5 -
_ KT M| P 5S¢ .5 | B4 | .
Q) T v - 271 TE~ kK At QNUMBERS grg S ITLHED
clumbia Aquatic Sciences DS015.0
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PSEP Neanthes 20 Day Chronic Test Data Sheet

Start Date/Time

Sample 1D Species/Common Name Study Direc A
COSDE D053 | 2.6 \unt 45 0§52 I Neanthes arenaceodenta e L&-‘ﬁf@ thoa
Seawater Batch No. _ Bath/Room 1D MNo. Organisms/Charmnber
Lo Ob(345 Boom 3 <
Test Location: HOBO Temp. No:
Yo D | 22335
s WATER QUALITY
Day Date Time Rep D.0. (ppm) | Temp (°C) | Salinity (%) pH. initials
0 B¢ Fumesq T2 /| e | oy 22-2 | -9 |ee
2 255wmedS| (630 Z <0 201 paAd 1L |mss xp
5 | 25 5umeesT les ! 3 9 0.6 27.3| 379 |eaJmlV
8 2Iune Sl [ ¥ 9/ ¢/-3 26-0 | 729, | &~
U 1Squde | Juss / 97 199 22 | 7T . | £
“ bl | | 89 o | 2723 |39 [ee
T WOl dS @81 | G | (87 | QFF (T | AT | A
2 ggs o | 4] | us |81 | B3P | &
BIOMASS DATA - START _ o
" Date Rep NOIA\:X;Z@S Tare ID Initial Wt;ight {mg) | Final \l.Vt'-!zBigh‘.l (mg)} B(ign::is)s lnritié!s
i
2
3
é[OMASS DATA - END ‘
) No., Wor Initial Weight {mg) | Finat Weight (mg) Bi o
- Date Rep oA"voems .Tare ID Ag 9 inat %‘g_ !agg (ETEX—')S Initials
1 e
“wl | FH HB3.po2 | BA 1 Uy’
5 .
SN = Hu T £9. /9
3 il e
Sk | 73 | SPSL | jpp. /4
) & | 7 | Sl3 | prad
5 — .
S| O | S | gaoa &
(0 TE #T7 Ul
Coluiabis Aqualic Sciences DS015.0



PSEP Neanthes 20 Day Chronic Test Data Sheet

Sample 1D Start Date/Time Species/Common Name Study Director
| ng{)(‘,?,o O3] 24 None 45 0552 Neanthes arenaceodenta e
‘Seawater Baich No. Bath/Room 1D No. Organisms/Chamber
Sio  06(das poom+E3 s
‘Test Location: HOBO Temp. Na:
Q,W\ > D355
. WATER QUALITY
Day Date Time Rep D.0. (ppm) { Temp (°C) | Salinity (%) pH Initials
© e Suner| 925 [ | 8% | w7 |2zt | 76 |ee
2 |28 Tuas| 1631 A s b 0 I T - e SR P
v
5 24 e T b5 S A Y& 20. & RF3 +.5 D'hf/(-ja_J
8 | znad 1o v | 8% | wo 270 | 7.9 |e—
i 6;/%%’ 1047 / 77 20. > 22:5 ?@ ks
Y Brlgc|sTte e | 70 7200 | 23 | FT | &
" /(Oﬂﬂﬂg 518 | 7 | gz | 2.8 |29 | 1F |=n¥
. vl
0. g | 633 | 4| oo | wr | 1r |19 | §
BIOMASS DATA - START -
Date Rerp NDA\ifI_\\JZrms- Tare ID | NG Wifght (mg) | Finat W%ght (mg) B(ié)rfaisss (nitials
1 _
2
3
BIOMASS DATA - END _
. Date Rep No.A\lf;:fgms Tare 1p | Mitia WeAight (mg) { Final wig%ng) B(Igrili\s)s Initials
: _ ‘ _
P =T S2.sp | 94.77 il
> 1 Buwf | 32 | 53¢ 9%.33
S L
S H | 7B | s292 | 913
4
) Sl | 74 S3.G | 17.8¢
- :
Tl gppl e | 522 uagd )

*olumbia Aquatic Sciences @ ‘J\-)C- /M C. E (“J""k?’ C"S |

DS013.0



PSEP Neanthes 20 Day Chronic Test Data Sheet

Samp!é 1D Start Date/Time Species/Common Name Study Director
cOSDELo.0A | 28 None 45 O¥SY | Neanthes arenaceadenta ¢ PN
Sez%'vet(e)r Batc(h)l\éc‘)gé_. ‘)/_ Bathfg)irgﬁﬁz No. Organi‘iPS/Chamber
Test Loi?fii - HOBO Tempgi%: -5
) WATER QUALITY
Day Date Time Rep D.O. {ppm) | Temp (°C) | Salinity {%s-) pH initials
O lerimesd 93¢ | ! | G2 | U | 2B 5.0 | e
2 hshmas| 33 | 2 | T 205 | 28 | TG |msem)
5 |Zagwen] 165 | P 88 oy F2E | Fo E,,,;/@
B lzmwyoc | 103 # 228 0T | @O | 8 | e
" lsogaci 1049 | ) |Tr |19« |27 | 8a ks
I S YIS TR A Ve R o | D4 | 213 | ze| 2.9 |ce
T G dS\psaf | 7 | 1PS | 267 | 22.9 |88 | |
20 |gdolas | o | A s 14.9 735 | 2.1 A9~
BIONMASS DATA - START
Date Rep NO.A\;XrZrmS Tare ID Initial Wigh[ {mg) | Final Wegght {mag) B(igrt‘iis)s Initials
1
2
3
BIOMASS DATA - END
- Date Rep NO.A\;’E\;”oerms Tare ID | initial Wiight {mg) | Final Weéght (rmg) B(g!‘?&:;s nitials
S 5323 | 14258 s
2 st oo | Spaz 4107 T
3 Suf | 23 S5.5¢ | £3.73 /
Sl | 8Y | D23 | 8692 |
a ° | 5w | 27 ST | o432 v

Columbia Aquatic Sciences
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PSEP Neanthes 20 Day Chronic Test Data Sheet

Sample ID

C 659220335

Stad DatefTime

28 Nowe 45 oS

Species/Common Name
Neanthes arena

eodenta

Study Director
W~

Seawater Batch No.

S O pbIdIs.

Bath/Room D

Popm 3

No. Organisms/Chamber
¥

Test Location:

HOBO Temp. No:

Vo 2318
WATER QUALITY

Day Date Time Rep D.0. (ppm) | Temp (°C) | Salinity (%) pH | initials
O 12¢jhue 5] G353 ] 92 | 2.2 z2F | | 8/ e
2 a5 Tumeds| 1634 2 | 96 wx | |79 PS8 HR
5 29| /S 7 = 95 20. O 25 | +9 lmz/&a__
8 lzud ge ]/054 | o 73 203 7.3 8.0 |
M | Shubte| 107 | ) |93 | 2.8 | 372 | gy |&
14 %J'odgq;s" '/2.(1/ 1 93 2 b 20-7 | &2 | EC
T ytS |$%0 | h | gt (8.8 | 97.4 | P
20 [ikdel &5 | 0952 4 | YU | 214 e | 39 | 6
' BIOMASS DATA - START
Date Rep No.A \l/i\.:’c:ms Tare D | Initial Wiight (mg) | Final Wegght {(mg) B(igr?is)s Initials

p

2

3

BIGMASS DATA - END
. Date Rep No_A\'.Ifi\.\’;rms Tare ID Initial Wc;ight {mg) | Final WeEi;gh’té(/;wg) B(iaor?is)s Initials

‘ s s 5343 7265 B Uy

1 5 lss | 5295 | 947 4w

i S 1ss | 544 79.84 | ¥S,6C

! L e S¢.29 | 7492 1063 \

° S |94 58.2/ | H-0¢ vLgq | o

Ylumbia Aquatic Sciences

DS015.0



PSEP Neanthes 20 Day Chronic Test Data Sheet

Celumbia Aqualic

Sciences

0S015.0

Sample ID Stari Date/Time | | Species/Common Name Study, Director
D022 o3 | 264 Mone 45 0¥5HNeanthes arenaceodenta I\)jﬂ, A
Seawater Batch Ne. . Bath/Room 1D i{i No. Organisms/Chamber
S10 pbid45- Roow H3 v
Test Location: 2 HOBO Temp. églo _
o 3¥S
_ WATER QUALITY
Day Date Time Rep D.O. (ppm) | Temp (°C) | Salinity (%o} pH Initiais
0 |zwest Fvo / Gz | 27 l2zs | B9 |ea
2 hssumeds| 1624 o |94 [ 26D | 2® | 7% | ysp ke
S ot 1700 | 3 | 43 | P06 | FFe |29 (eferl
& e on | 7 92 03 | 27.3|8-O | ¢—
o SOulas’ | 1047 | / 96 293 | 2a | ews | fo
e ')((MMS/ oy | & | /FE | 468 |26l [ 3F | =l |
.20 @ ‘ — - : o : - :
: , " BIOMASS DATA - START ]
Daté- | Reg NO‘A\;\ng _‘_Tére D Initia Wifght (mg) ‘Fina.I_WeEi‘gh.t (“?g)' B(igTis)s _1nitial§ __
1 :
2
3
- BIOMASS DATA - END . ,
. Date Rep No.A\lri\izrms Tare ID Ini.tial.Wtight (mg) | Final Weég%mg)' .B(igr?is)s Initisls
5 a{ V. 0460 /9.2 .9
2 , . |
S | 42 | 0.l Jbloe A1
Sl 5l ay | vod /8] B
C Ay 4 0.001 | 3360
> A 15 | .09 16319y
W TE XTI 1(;_6([L5 @WM\:’Q-QL}N?’\, ﬁ@qW By (dolag |
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MEC ANALYTICAL SYSTEMS, INC.

Analytical Report

Client: EMCON Nerthwest Date Received: 14-20Jun95
Project: Unocal Date Test Started: 7Jul95
Sample Matrix: Sediment B Date Test Ended:  10Julg5
Sample Name/ID: C950614.03-C950620.07 Work Request No.:  0694-003

Sediment Toxicity Study with Bivalve Larvae for 48-60 Hours
MEC Testing Protocol No. P048.0

Test Organism: Mytilus edulis

Normatl Development

Sample D Site Rep1 | Rep2 | Rep3 Rep 4 Rep 5 | % Normal
Cos0s14.0243 | Us-01 | 98%Y] se%”| e | wo% | orw V| eew
CO50614.0443 | US-02 03% 7| saw’| 7% | es%| e5% ] 93%
cososia043 | usos | s1% | esw”| es%| 1% ] ea%”| oow
C950615.0143 | US-04 o6% Y1 saw 1 or%| se% | eew v| o
C950615.0243 | US-05 95% | 96% | 96% o4% | 96% | 95%
C950615.0343 | US-06 9% | waw’| eau ?| 9r% 7| 95% 7| e5%
C950615.0443 | US-07 o6% | 9r% | es% | 99% | 95% Y| or%
C950616.0143 | US-08 897% 98% 92% 95% 92%_‘/ 95%
Co50616.0243 | US-10 os% /| s1% /1 et | ws% | es% | eaw
C950616.0343 | US-11 92% | 95% | 9% | 94% | 93% 93% .
C050616.0443 | US-12 C91% | es% | o9r% | 98% | %% | 95%
C950616.0543 | US-13 94% | 96% | 94% 96% 96% 95%
C950620.0343 | US-09 96% 97% 97% | 96% . 97% 9%
C950620.0443 | US-14 os% | osewv| 9% /| 9v% | senv|  es%
C950620.0543 | US-15 97% | 100% | 99% 99% 98% 99%
C950620.0643 | NISQ 98% | 89% | e1% Y| 4% | 8e%v| 76%
£850620.0743 | CARR o8% | 97% 7| oo% | (843 99% 98% v~
C950622.0343 | Controt 1 o5% | 98% | 98% 94% $7% 96%
C950622.0443 | Controt 2 8%’ | 97%”’| 99% 95% 99% 97%
C950622.0543 | Control 3 95% | 96% | 98% 97% 97% | ar%

Approvéd by WM m | Date 2&’}&0@ QJ( Page 1




Percent Survival

Sample ID Site Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 %
Survived
C950614.0343 | US-01 s0% Y| e9%v| 76%” | 73% 7| ean’ | 6%
C950614.0443 | US-02 79% ¢ | 53%v| 83% | 60% Y| B1%Y| 71%
C950614.0543 | US-03 1% v 79| 6%~ 7% e0% | 0%
C950615.0143 | US-04 57%7 | sanl @%| 71% 7] 81%| 9%
C950615.0243 | US-05 s’ | 70% 7] 9%V | es%”| 8% | 4%
C950615.0343 | US-06 s7% | s0w ] 1% 7| 85%Y| 83% 81%
C950615.0443 | US-07 63% 64% 76% 86% 74% 73%
C950616.0143 | US-08 65% 59% 63% 50% 49% 57%
C950616.0243 | US-10 63% 77% | . 83% 79% 67% | 74%
£950616.0343 | US-11 4% 90%/ g%V | os%” | 74%Y| s3%
C950616.0443 | US-12 62% 91% 62% 88% 54% 71%
C950616.0543 | US-13 66% | 57% | 92% 55% 65% 67%
C950620.0343 | US-09 57% 64% | 72% 73% 56% 65%
C950620.0443 | US-14 78% | 73% 91% 88% 53% 77%
9506200543 | USF15 aow Y | s7w ] a2%| aan| ss% Y| 4s%
C950620.0643 | NIsSQ 3% /| sew ] 33% | 2% 7| as% | aaw
C950620.0743 | CARR 60% /| 78%7| 60% ¢ 5[31’9,9%’ 80% | 5%V
C950622.0343 | Control 1 64%/ | 66% ] 78% < sou v | 5% 64%
C950622.0443 | Control 2 79% /| 80% 72% 54% 67% 70%
|| co50622.0643 | Control 3 93% 97% 90% 101% 95% 95%
Approved by WKM& &\Q/\;S Date Z@/%U = Page 2
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MEC ANALYTICAL SYSTEMS, INC.

Analytical Report

Client: EMCON Northwest Date Received: 14-204ung5
Project: Unocal ‘ Date Test Started:  7Jul95
Sample Matrix: Sediment Date Test Ended: 10Juigs
Sample Name/ID: C8950614.03-C950620.07 Work Request No.:  06394-003

Sediment Toxicity Study with Bivalve Larvae for 48-60 Hours
MEC Testing Protocol No. P048.0

Test Organism: Mytilus edulis

Test Solution Physical and Chemical Data

- - Dissolved

Sample Site Statistic Oxygen (%) pH Salinity {ppt)

C950614.0343 | US-01° | Mean - g0 - | 79 205
’ : Minimum - 70 : 7.8 295
Maximum 85 8.1 296
C050614.0443 | US-02 Mean ' 82 8.0 - 29.5
Minimum 72 - 7.8 . 28.4
Maximum 88 82 29.7
C950614.0543 | US-03 - Mean O I 4 . - 8.0 30.1
‘ Minimum 67 7.8 30.0
Maximum 86 8.1 30.2
C950615.0143 | US-04 Mean : 82 ‘8.0 30.1
: Minimum . 68 oo 7.8 30.1
Maximum 88 8.2 ' 301
C950615.0243 | US-05 Mean ©= - | = 82 8.0 30.3
Minimum 74 7.8 30.2
Maximum . 8B 8.1 30.4
C850615.0343 | US-06 Mean 74 7.8 295
Minimum 66 7.7 : 29.5
Maximum B0 8.0 ' 20.6
C950615.0443 | US-07 Mean 82 7.9 30.3
Minimum 71 7.8 30.1
Maximum 86 8.1 30.6
C950616.0143 Us-08 Mean 856 7.9 29.6
Minimum 81 7.7 29.5
Maximum 86 8.0 29.6
C250616.0243 us-10 Mean 79 7.9 30.2
Minimum 58 . 7.7 -30.1
Maximum 89 8.1 30.3

Approved by MJ@M . Date Z&W@ (},5_ Page 3



Dissolved
Sample Site Statistic Oxygen (%) pH Salinity {ppt)
C950616.0343 Us-11 Mean 78 7.9 29.4
Minimum 65 7.7 294
Maximum 86 8.1 29.5
C950616.0443 | US-12 Mean 80 7.9 290.4
Minimum 67 7.8 29.4
Maximum 87 8.0 29.4
C950616.0543 | US-13 Mean 78 7.9 29.2
Minimum 62 7.7 29.0 -
Maximum 86 8.0 29.3
C950820.0343 | US-09 Mean " 80 7.9 29.6
Minimum 72 7.7 29.0
Maximum 85 8.1 30.2
C9505820.0443 | US-14 Mean 74 8.0 29.5
Minimum 67 7.8 29.4
Maximum 79 8.1 29.6
C950620.0543 | US-15 Mezan 85 8.0 30.0
Minimum 75 7.9 204
Maximum g1 8.1 30.2
C950620.0643 | NISQ Mean 87 7.9 29.6
Minimum 82 7.7 29.3
Maximum 80 8.0 30.2
C950620.0743 | CARR Mean 85 8.1 30.0
Minimum 81 7.9 29.4
Maximum 88 8.3 30.3
C950622.0343 | Control 1 Mean 89 8.2 30,3
Minimum 87 B.O 302
Maximum 93 " 8.3 30.4
Co50622.0443 | Control 2 Mean 86 8.1 30.3
Minimum 85 7.9 30.1
Maximum 88 8.3 30.5
C950622.0543 | Control 3 Mean’ 89 8.2 30.2
Minimurm 86 7.9 30.1
Maximum 92 8.4 30.2
Mean 91 82 30.3
C950622.0843 Control 4 Minimum 87 ‘8.0 30.1
' Maximum 94 8.4 30.6

o I S0

Date E;égéd_éz Qg  Page 4



MEC ANALYTICAL SYSTEMS, INC.

Analytical Report

Client: ‘ EMCON Northwest Date Received: 14-204un95
Project: : Unocal Date Test Started:  7Julgs
Sample Matrix: Sediment Date Test Ended: 104ui8s
Sample Name/ID;: C950614.03-C850620.07 Work Request No.: 0894-003
APPENDIX
Pertinent Test Data
TEST: Sediment Toxicity Study with Bivalve Larvae for 48-60 Hours, MEC

DILUTION WATER:

TEST ORGANISM:

TEST CHAMBER:

EXPERIMENTAL DESIGN: 1.

MORTALITY CRITERIA:

REFERENCE TOXICITY: 1.

STUDY DIRECTOR:

INVESTIGATORS:

Testing Protocol No. P048.0

Treated Sea water.

Salinity 30.3 ppt
pH 8.3
Dissolved Oxygen 87%
Temperature 15.9° C

Myiilus edulis, purchased from Carisbad Aquafarm, maintained in filtered
seawater at 15°C until spawned. _

1 L glass chambers.

Test sediments were suspended by shaking and added to randomized
test chambers with seawater for a final volume of 20 g/L.

Test sediments were ailowed to settle for 4 hours.
20,000-30,000 embryos were added to each test chamber.

Test chambers were held at 16°C for 60 hours with a photo period of 16
hours light, 8 hours dark.

Temperature was monitored with a continuous recording computer (plot
attached). ‘ '

Lack of fertiization membran}e.r

CuSO,, Lot No. 94091486, received 6/23/95, opened 6/23/85, expires
6/23/96.

48 Hour Develop. EC,;:  7.55 ppb (25% confidence limits 5.83, 9.72)
Test Date: 7/12/85

F.C. Newton

A. Monji, E. Calix, T. Fitzsimmons

Approved by LU M& &\Qw\):‘j _ | pate LSAUG OF Page 5




Degrees Centigrade

15 -
14 —
13
12 ‘ '
Start= - - -07/07/95
- End= 07/10/95
m.cx= 15;3
‘ _ mean= 14.8
L min= 14.5 | )
T = I [ - ‘ T
o8Jul 09dul

Date (day/month)

Test TemPercture Recorded At 5 Minute Intervols
{dotted lina = pmdlctad mean tampacature, dashad ina = 85X confldenca bounda)



48-60 HOUR BIVALVE DEVELOPMENT TEST DATA SHEET

s ies/Co Circle On i
(‘f:j-lgjg {IéD/ 4 6343 Reps : g;:(esc_;_eER mmon Name (Cir m Study Duregtf\r( \.
Dilution Water Batch No. Test Start {Date/Hour) / d (Date/Hour) \J -
S0 062795 [45 BB (00 [N aS  1Ses
Test Location: HOBO Temp No:
o 224% \
0-Hour |Date: F Juln G Time: /& Oc |Technician: TE T
Test No. D.O. Temp Salinity pH Test No. P.Q. Temp Salinity pH
ED (% Sat.) (°C) (%) _ (% Sat.) (°C) (%o)
{2.03 20 /s6 | 7ol &1 (5805 | (2 Lol 9.0 29
40t | 22 | /67 | 29.4| 2. _|PR0BR| 72 | /6F | 250 | 7.9
405 | (7 | /0.0 | 30.0] B0 [52004N 7z | /St | 2. | o
15,01 &S /5% | 3./ 1 8. 132005¢) 2¢ | /-5 | 3.1 2.5
1502 | 7% | jp-2 | 3w.2| 80 [~20080 &Z |0 | e | 7.3
1503 L C /e /] 29 <l 2. |rorg B/ | -] 2825 | 8B-3
1504 7/ 15| 3o | 2.6 |#RR203°| By | /v | 52.3| 2.3
1601 | &1 | /¢ 7| 29-6 | &-0o ] 204 | &] | /> | o35 | £-%
16.02 st | /-2 |30 VF- S | 2205 Eo | 12 | 36/ | 2.2
608 | o5, | /59 | DY B0 |06 | 2 | /iz | 2. 2| B
@G04’ | o5 | /T | 29-¢ | Bo S — —
4-Hour |Date: S22, 94 Time: ;> @& | Technician: £¢ ‘
Test No. D.O. Temp Salinity - pH || Test No. D.0. Temp | Salinity pH
(% Sat) | (°C) (%) (% Sat.) °C) | (%) S
103 ] Hy P /S | 39 ST | PG | #1605 Bo | /s a3l zeg | £.09
1404 | B | /S% |27 | £.9 #2030 27 | /v 29.0] 25
143057 | &¢ N EZEEE: 2004 Az /52| 29.¢] 3.0
15:01" 152 <) | 3oy 2. C} 2005 ¢] B¢ /S 1 301 & ©
1502 | By | /s/ Doz | 9.9 W6y 9 | /5] 5| £-O
1503 | # 3 IS | e | 3Lz 020078 Sy Sl 29.% | 5.0
1508 | S¥ | sseg | 3002 | 2.9 | 2203 | 57 /$/ | 3oz | &0
16!’0‘15;:-: 1 e/ | 296 -9 22,04 @y | ez | 3o 8-
16.02 | &¢ | /vy | 30 ) 2., % || 2205 9/, | /g | 3e.2| &.)
16.03 B | 7v.5 | z9-5 | F7 |20 | 23| ,eB| 30| g7
Beioa | By | sy |29 ¢ ; S -
@' %\c.r'«;\'.ff)ﬁ 31"""1”"9 o '{'CBJ\";. ﬂ/’]/ﬁ; _ A’Tﬂ
DS050.2sp

Columbia Aqualic Sciences



48-Hour |Date: 5,9, 4. 9 Time: /90D | Technician: {63
Test No. D.0. Temp %Ali pH Test No. D.0. Temp Salinity pH
(% Sat) | (°C) (%) (% Sat) | (°C) (%)
1403 | g2 -4 295 | B 16.05 | go- 14-9 295 | 8.0
1404 | @4 5.3 | 29.F 8.2~ 20038y 8s— (51 3.2 | By
142057 | I3 | 32 | B 2004 A 75 1¥-7 29.4 1@,
15.01 27 149 a1 -/ 3.2 120.05¢| 84 (5.2 | 332 | Bt
15.02 B8 )+ .9 3.4 S . 20060 8 | /5.3 |29.3 75
1503 | 8¢ -4 29.5 | 8¢ 200788 ¢ s> | 29.p | g.a
1504 | g [scp | 3B | @] 2203 |87 1528 | 3.0 18-
1601 | gy, (4.8 | 9F.4s |8 2204 | @5” 5.2  |3py |82
1602 |87 |/s.- | 39> |84 2205 |8s  |pmz | 3¢5 | 83
16.03 | pgp 4.9 | o4 | By 22400 | 4+ L |28 |%.3
Hewoa | 8> isp. | 994 | 8.8 ,
60-Hour [Date: | A WL S Time: 4+ | Technician:
‘Test No. D.C. Temp " Salinity pH Test No. |- D.O. “Temp Salinity . | pH
o (% Sat) | (°0) (%o) | 1. (% Sat) | (°C) (%)
14.03 55 | 1sg | 295 | Fw || 1805 | 8] IS] [29.2.| 3=
14.04 25 cs | 294 | 22 20038 R | s 2a.6]1 33
14057 | e | 1572 | Bz e [ B A | (S.B| 9.9 3.8
501" | 82 | (5.@| 2.0 | 3.2 || 2005¢C <1 | 1S.S| 23¢.2| 8.2
1502 | @3 | 5.2 | Zp.q | I8 [ 20080 P | 56 | 294 | 8p
. 15%8 qo | S [ 25| 73 || 2008 &6 s4 129519
15047 &5 | e |24 | e || #2808 A3 ) )P | 2b.2.| 8.p
6% | =l | 5P | 2o | A3 | 20 | &8 | s 4] 3Ks |39
16.02 £ 1s.s | 28.=2{ 33 22.05 42 115 j =l 3G
1608 | g2 |3 (294941 3.2 22.06 - S.2 | 3¢ = oma8s
geo4 *) B2 | S| 294 | B | - N B
@wWC UL @ JULTS
COUNT DATA
' Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 [nitials
Zero Time-1
Fertilized . ATM
Unfertilized

Zero Time-2 ]

Fertilized

Unfertilized

@ Sample Lmt T ’J{nla\;

Columbia Aguatic Sciences

-

- a4

DS050.25p



48-60 HOUR BIVALVE DEVELOPMENT TEST DATA SHEET

Sample |ID

Species/Common Name

C_MUSSED

OCYSTER

Study Director

W o'y
w3

COUNT DATA

Test

Rep 1

Rep 2

Rep 4

Rep 5

1403

Normal

Initials

2546

299

AT

Abnormal

% -i"c‘(%;g(‘

No. Survive
14.04

_2%%

24\

Normal

292

“.234_.

Abnormal

No. Survive

1405

- Normal

Abnormal

No. Survive

15301

Normal

Abnormal

No. Survive

15.02

Normal

Abnormal

' No. Survive

15903

Normal

336

7224 (3

215

Abnormal

2\

L &

=

No. Survive

2, 571

243

251

329

(e avn Thales
D Heavsy ‘“’ -’/QCJ"“JTU(W

Al o .



COUNT DATA

Test

Rep 1

Rep 4

15104"

Normal

 Initials

236G

ATH

Abnormal

No. Survive

- 16%01*

Normal

2320 159

Abnormal

No. Survive

16.02

Normai

Abnormal

. | No. Survive

7 46.03. |

. Normal

Abnormal

| No. Survive {

Normal

Abnormal

{ No. Survive

16.05

Normal

~ Abnormal

No. Survive

2L 21 %

2003

Normal

277 L7 |

ATH

Abnormat

No. Survive

26O 243%

205
Abnormal A A f- 4 4
No. Survive | 212 LA 244 262 | 204




COUNT DATA

Test

-20.05

Rep 1 Rep 2 Rep 3 Rep 4 Rep &

Initials

Normal

ATA

Abnormal

No. Survive

‘20.06

Naormal

Abnormal

No. Survive

20.07 |

Normal

Abnormal

No. Survive.

. Normal

Abnormal

- | No. Survive

322,04

‘Normal

Abnormal

No. Survive

222.05

Normal

Abnormal

1 No. Survive

122206

- Normal

Abnormal

No. Survive|







Ammoenia in Sediments
(as NH,, mg/L)

INITIAL FINAL
Sample )

iD Site Amphipod | Polychaete Bivalve Amphipod | Polychaete | Bivalve
614.03 us-o1 > 0.17 >0.17 0.61 . > 0.17 >0.17
614.04 Us-02 > 0.17 0.26 0.23 . > 0.17 > 0.17
614.05 us-03 0.19 0.56 0.55 . >0.17 0.62
615.01 US-04 > 0,17 0.23 0.31 * > 0.17 > 0.17

l615.02 Us-0s | >0.17 >0.17 0.21 . >0.17 > 0.17
61503 - | US-06 > 0.17 > 0.17 0.44 - > 0.17 > 0.17
615.04 us-07 | >0.17 >0.17 > 0.17 * ::— 0.17 >0.17
616.01 us08 | >0.17 >017 | 060 * >017 | >017
61602 | US-10 0.37 1.38 135 - 024 | .07
616.03 us-11 | 0.4 101 | 115 >0.17 0.31.
616.04 Us-12 > 0.17 0.22 0.36 * > 017 . 0.26
616.05 Us-13 0.45. 0.81 3.05. * 047 0.43
620.01 Control | > 0.17 N/A > 0.17 * N/A >0.17 .
620.02 | Control > 0.17 N/A > 0.17 * N/A >017
620.03 us-0g 0.32 0.49 1.71 - > 0.17 127
620.04 Us-14 0.31 1.49 3.16 - > 0.17 0.87
620.05 Us-15 >0.17 0.30 0.24 > > 0.17 > 0.17

11620.06 NISQ > 0.17 0.53 0.83 * 1.14 > 0.17
620.07 CARR 0.27 2.15 4.56 . >0.17 1.11
£22.03 Control N/A >0.17 O NIA N/A >0.17 N/A
622.04 Control N/A > 0.17 N/A N/A > 0.17 N/A
622.05 Control N/A > 0.17 N/A N/A > 0.17 N/IA
622.06 Control N/A > 0.17 N/A N/A >0.17 CN/A

* Sample nof taken -



Dissolved Sulfides in Sediments
(Dissolved Sulfide lon S7, mg/L)

INITIAL FINAL
Sample
ID Site Amphipod | Polychaete |- Bivalve Amphipod | Polychaete ; Bivalve

614.03 US-01 >0.001 >0.001 [ >0.001 >0.001 >0.001 >0.001
614.04 us-02 >0.001 >0.001 >0.001 >0.001 >{.001 >0.001
614.05 Uus-03 >0.001 >0,001 >0.001 >0.001 >0.001 >0.001
615.01 Us-04 >0.001 >0.001 >0.001 >0.001 >0.001 >0.d01
615.02 Us-05 >0.001 “>0.001 >0.001 >0.001 >0.001 >0.001
615.03 UsS-06 >0.001 >0.001 >0.001 >0.001 >0.001 =>0.001
615.04 Us-07 >0.001 >0.001 >0.001 >0.0M1 >(0.001 >0.001
616.01 US-08 >0.001 >0.001 >0.001 >0.001 >0.001 >0.001
616.02 us-10 >0.001 >0.001 >0.001 >0.001 >0.001 >0.001
616.03 us-11 >0.001 =0.001 >0.001 >0.001 | >0.001 >0.001
616.04 Us-12 >0.001 >0.001 >0.001 >(0.001 >0.001 >0.001
616.05 Us-13 >0.001 >0.001 >0.001 >0.001 >0.001 >0.001
620.01 Control >0.001 N/A N/A >0.001 N/A N/A
620.02 Control >0.001 N/A N/A | >0.001 NIA N/A
620,03 US-09 >(.001 >0.001 >0.001 >0.001 >0.001 >(0.001
620,04 Us-14 | >0.001 0.001 | 0001 | >0.001 >0.001 | >0.001
620.05 Us-15 >0.001 >0.001 >0.001 >0.001 >0.001 >(.001
620.06 NISQ | >0.001 >0.001 >0.001 | >0.001 >0.001 >0.001
620.07 CARR >0.001 >0.001 >0.001 =>0.001 >0.001 >0.001
622.03 Control >0.001 >0.001 >0.001 >0.001 >0.001 >0.001
622.04 Control | >0.001 >0.001 >0.001 >0.001 >0.001 >0.001
622.05 Control N/A >0.001 N/A N/A >0.001 N/A
622.06 ‘Control N/A >0.001 NIA NIA >0.001 NIA




ANALYTICAL SYSTEMS, INC.

August 25, 1995

John Virgin 3 .
EMCON Northwest, Inc. . _

18912 N. Creek Parkway, Suite 100
Bothell, WA 98011-8018 :

g £819%

Dear John:

Enclosed you will find the corrected “Ammonialin Sediment" tablé located in the
fourth section of the UNOCAL Edmonds sediment report. | apologize for any
confusion this may have caused. : , B

Sincerely,_

- Bil 8chm%~ |

ORIGINAL 1S .l
IN PROJECT
- FILING

e enaed

7431 [mpala Dr.. Carlshad, CA 92008 . 6060 Corle dat Cedro, Carlsbad, CA 920639 } 98 Main St.. Suite 428, Tiburon, CA 94920
(61919318081 FAX (619) Y31-1580 (619)931-9225 FAX (619) 9319251 (41514351847 FAX (4135)435-0478



Ammonia in Sediments
(as NH,, mg/L)

INITIAL FINAL
Sample
iD Site Amphipod | Polychaete | Bivalve Amphiped | Polychaete | Bivalve
614.03 Us-01 0.61 > 0.17 0.19 > 0.17 > 0.17 > 0.17
614.04 Us-02 0.23 0.26 >0.17 > 0.17 > 0.17 > 0.17
614.05 Us-03 0.55 0.56 0.27 0.62° > 0.17 0.24
615.01 US-04 0.31 0.23 > 0.17 > 0,17 > 0,17 > 0.17
615.02 Us-05 0.21 > 0.17 >0.17 > 0.17 > 0.17 > 0.17
615.03 US-06 0.44 > 0.17 >0.17 > 0.17 > 0,17 > 0.17
615.04 Us-07 > 0.17 > 0.17 > 0.17 >017 | >047 > 0.17
616.01 Us-08 060 | >017 > 0.17 >017 . | >047 >0.17
616.02 USs-10 1.35 138 | 031 0.97 024 | »o047
616.03 Us-11 1.15 1.01 0.23 0.31 >0.47 > 0.17
616.04 Us-12 0.36 0.22 >047 | 026 >017 | > 0.17
616.05 US-13 3.05° - 0.81 0.20 043 >047 | »>047
620.01 Control =017 N/A N/A >0.17 | N/A .NIA-
620.02 Contral. | . >0.17 N/A NIA 5047 | NA NIA
620.03 US-09 1.71. 0.49 019 127 > 0.17 >0.17
620.04 US-14 3.16 1.49 0.20 087 | »047 | >047
620.05 US-15 0.24 0.30 > 0.17 > 0.17 > 0.17 > 0.7
620.06 NISQ 0.83 0.53 018 | .>017 | 114 | »017
62007 | CARR 4.56 2.15 0.37 111 >047 | 032
622.03 Control N/A > 0.17 >0.17 N/A > 0.47 > 0.17
622.04 Control N/A > 0.17 > 0.17 N/A > 0.17 > 0.17
622.05 Control N/A N/A > 0.17 N/A N/A > 0.17
622.06 Control N/A N/A >0.17 N/A N/A > 0.17




Ammonia in Sediments
(as NH,, mg/L)

INITIAL FINAL
Sample :

D Site Amphipod | Polychaete | Bivalve | Amphipod | Polychaete | Bivalve
614.03 Us-01 0.61 >0.17 0.19 >0.17 > 0.17 > 0.17
614.04 Us-02 0.23 0.26 >0.17 > 0.17 >0.17 > 0.17
614.05 US-03 0.55 0.56 0.27 062 | >017 0.24
615.01 US-04 0.31 0.23 > 017 > 0.17 > 0.17 > 0.17

le1502 | usos 0.21 >017 | >047 | »017 | >017 | >047
615.03 Us-06 |  0.44 > 0.17 > 0.17 > 0.17 > 0.17 > 0.17
615.04 uso7 | >017 | >017 | >047 >017. | >047 | »>017
616.01 | US-08 0.60 > 0.17 >047 | >0417 >0.47 | >047"
s1602 | us10 | 135 | 138 031 | o097 024 | sp17
616.03 © | US-11 1.15 1.01 0.23 031 | 047 | >017 |

l818.04- | WUsS-12 _ 0.36 0.22 S >047 026 | >017 | >017.

lle16.05- | us-13 3.05 0.81 020 | 043 | 0417 | 5047
620.01 Gontrol | > 0.17 NA | NIA > 0.17 N/A A
620.02 | Control | >0.17 N/A NA | 0417 | . NAS N/A
620.03 Us-09 1.71 0.49 0.19 1.27 >0.147 | >017
62004 | US-14 3.16 1.49 0.20 087 | >017 | s017 |
620.05 Us-15 0.24 0.30 >017 | »017 >017 | >017
620.06 NISQ 0.83 0.53 0.19 > 0.17 1.14 > 0.17
620.07 CARR 4.56 2.15 0.37 1.11 > 017 0.32
622.03 Control N/A > 0.17 > 0,17 N/A > 0.17 > 047
622.04 Control N/A >0.17 > 0.17 NIA > 0.17 > 0.17
622.05 Contral N/A NIA > 0.17 N/A N/A - > 0.17
622.06 Control NIA NIA >0.17 N/A N/A > 0.17
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Total Organic Carbon and Grain Size Analysis

0.000

Sample 1D Site TOC % Gravel % Sand % Silt % Clay
614.03 US-01 0.779 45.335 51.316 1.915 1.434
614.04 Us-02 0.971 2.020 76.034 15.485 6.462
614.05 us-03 3.506 0.000 57.585 21.126 24.290
615.01 Us-04 1.273 11.325 81.850 4.108 2.718
615.02 Us-05 1.777 0.831 69.345 20.834 8.891
615.03 US-06 2.537 2,208 55.082 29.450 13.261
615.04 Us-07 1.580 7.701 76.179 11,511 4610
616.01 Us-08 2.737 0.700 17.974 59.09 22.235
616.02 Us-10 7.379 3.159 30.045 39.828 26.969
616.03 - USs-11 6.347 0.400 37.752 43.340 18.508
616.04 Us-12- 6.734 0.745 31.207 46.405 21,643
616.05 Us-13 9,427 1.405 28.906 43.768 25.921
£16.06 Us-20 9.968 1.593 28.469 45,305 24,632
'620.03 1JS-09 8.175 5.169 40.497 34.446 19,888
620.04 Uus-14 7.036 6.564 9.036 63.104 21.295
620.05 US-15 0.730 0.027 92.791 5.200 1.892
620.06 NISQ 1.045 0.125 75.582 20.407 3.886
620.07 CARR 0.55 ' 43.535 50.635 © 5.830




Znalytical Report

Project: . Emcon-Unocal Date Received: 29Junis
Contact: Skip Newten Date Analyvzed: 18Julsghs

Sample Matrix: Sediment Batch No.: 950718A

Total Organic Carbon
Analysis Method: Combustion/IR
Percent (%)

Sample Lab.

I.D. Rep. Result
0614.05 1 3.506
¢615.01 1 1.273
0615.02 1 1.777
£615.03 1 2.537
0615.04 1 1.580
0616.01 1 2.737 -
0616.01 2 2.6168
06l6.02 1 7.379
0616.03 1 6.347
06l6.04 1 £.734
0616.05 1 5.427
0616.06 1 2.968
0620.03 1 8.175
0620.04 1 7.036
0624.05 1 0.730
0624.05 2 0.689

ppm
Method bklank 1 7.800

ASTM D2579, modified /,i;;:ED
.Approved by :_ ‘iggzi'-~v‘ . Ci;f? Date: tSlhB 247,17757'

Page 2 of 4



Analytical Report

Project: Emcon-Unccal Date Receilved: 28Jun9b5
Contact: Skip Newton Date Analyzed: 18Julsh
Sample Matrix: Sediment Batch No.: 950718B

Total Organic Carbon
Analysis Method: Combustion/IR
Percent (%)

Sample Lab.

I.D. : Rep. Result
0614.03 1 L 0.779
0614.04 L 0.871
0624.05 1 1.045
0624.07 1 0.550

ppm
Method blank 2 3.000

ASTM D2579, E?ed ?/ |
Approved by:_ g e ' “’77 Date=’§£h:5 25, 1998

Page 3 of 4



QA/QC Report

Project: Emcon-Unocal Date Received: 29Jun9sS
Contact: Skip Newton Date Analyzed: 18Julgh
Sample Matrix: Sediment Batch No.: 950718A - 950718B

Duplicate Summary
Total Organic Carbon
Percent (%)

Sample Sample Duplicate

I.D. Result Result Average RPD
0616.01 2.737 2.619 2.878 4.413
0624 .05 0.730 0.689 0.710 5.778

ASTM D2579, modlfled /i;;::>
Approved by: »trb__m (/ﬂ Date: D\A:S;7q'.;?95’pf

Page 4 of 4




GRAIN SIZE ANALYSIS

5th percentile
16th percentile .
-0.415

nmn won g

50th percentile
84th percentile 1.529%
95th percentile 2.763

*%*% Sth percentile not obtainable ***
*%x* 16th percentile not obtainable ***
*%* 16th percentile extrapolated **¥
‘ MEC Analytical Systems, Inc.
2433 Impala Dr.
Carlsbad, CaA 952008

Contract: EMCCN-UNCOCAL
Contact person: SKIP NEWTON
Date of analy=is: 30Jungs
Date of report: 12Julfs
Analysis method: Sieve/pipette (Plumb, 1981)
Sample Identification: 950614.03
Total sample weight: 33.424 grams
———————— Size ~-—----— Weight Cumulative
Microns Phi grams Percent Percent
2000.000 ~-1.0 15.153 45.335 45.335
1414.214 -0.5 1.378 4.123 49.458
1000.000 G.0 1.069 3.198 52.656
707 .107 0.5 1.210 3.620 56.276
500.000 1.0 2.3%9 7.177 63.454
353.553 1.5 6.742 20.171 83.625
250.000 2.0 2.145 6.417 80.042
176.777 2.5 1.430 4,278 894 .321
125.000 3.0 0.432 1.292 95.613
88.388 3.5 0.193 - 0.577 96.191
62.500 4.0 0.154 0.461 96.65%
: 31.250 5.0 0.256 0.766 97 .417
4 o ' 15.625 6.0 0.128 0.383 97.800
: 7.812 7.0 0.171 0.511 98:311
3.906 8.0 0.085 0.255 98.566
‘ ' o _ 1.953 9.0 0.128 0.383 98.949
! : < 1.953 > 9.0 0.351 1.051 1060.000
% <« 4 phi = 3.348
% > 1 phi = 56.27¢
% gravel = 45.335
% sand = 51.316
% silt = 1.915
% clay = 1.434
Sample Statistics
Median Mean Digspersion Skewness
phi  microns phi microns
0 1334 . *



Contract:
Contact person:
Date of analysis:
Date of report:
Analysis method:
Sample Identification:
Total sample weight:

Microns
2000.000
1414.214

~1000.000

< 4
> 1

sil

of Of P 9P of d¢

gravel
‘sand

clay

707.107
500.000
353.553
250.000
176.777
125.0060
88.388
62.500
'31.250
15.625
7:812
3.906
- 1.953
< 1.953

21.
8.
2.

76.

15.
6

phi
phi

t

I o1

946
005
020
034
485

.462

Sample Statistics

Me
phi
1.655

5th
léth
50th
84th
95th

dian
microns
317.47

percentile
percentile

percentile.

percentile
percentile

mwomnn

WOoo-IauhkWWwhNER OO

v

OOCoOoOoOooUVOoOUNoUIOoOUNI OO

GRAIN SIZE ANALYSIS

EMCON-UNCCAL
SKIP NEWTON

30Jungs
12Julgs

Sieve/pipette

950614.04

29.207

Qrams

Weight

Mean

phi
3.077

.069
.981
.655
173
.910

couk oo

MEC Analytical Systems,

g

HFOOORRFOOWWRNRPEOOO

rams
.590
.261
.46%
.018
L4290
778
.408
.06l
.504
.754
.525
.493
.408
.853
.768
L4689
.418

microns
118.52

2433 Tmpala Dx.
Carlsbad, CA

2008

{Plumb, 1881)
Cumulative
Percent Percent
2.020 2.020
0.894 2.914
1.606 4.519
3.485 8.005
8.317 16.322
30.055 46.376
11.668 58.045
10.480 68.525
5.149 73.674
2.582 76.256
1.798 78.054
5.113 83.166
4.821 87.987
2.922 90.909
2.629 93.538
1.607 95.145
4,855 100.000
~ Dispersion Skewness
2.094 0.678

Inc.



Contract:

Contact person:
Date of analysi
Date of report:

S:

Analysis method:

sample Identification:

Total sample weight:

Microns
2000.0G0
1414.214
1000.000

707.107

500.000

353.553

- 250.000
176.777
125.000

88.388
62.500
31.250
15.625
7.812
3,906
1.953
< 1.953

42
6.
0

57

21

21.

< 4 phi
> 1 phi
gravel
sand
silt
clay

P d@ o o o .o

nWonow oo

' gample Statisti

Median
phi microns
1.968 255.60

5th percentile
16th percentile
50th percentile
84th percentile
95th percentile

L4115

288

290

cs

EO U (I 1 I

v
oo WWNNINNERER O

.000 "
.585
126 -

Q
0
1
B8

GRAIN SIZE ANALYSIS

EMCON-UNCCAL
SKIP NEWTON
30JunB5
12Jul85

Sieve/pipette
950614.05
6.059

oo oUNoUNIOoOUnNoUOWno

Mean

phi
4.745

.391
.912
.968
.578

grams

Weight
grams
0.
0.007

.015

.359

714

.151

.837

.246

.087

.042

.031

.085

.587

.341

OO0 OO OoOHHOOO

000

b
Ln
o

0.555
0.735

microns

37.28

**% 95th percentlle nct reached il

(Plumb, 1981)

Percent
0.000
0.116
0.248

5.925

11.784
18.997
13.814
4.060
1.436
0.693
0.512
1.408
9.859
5.633
4.225
g.154
12.1386

Dispersion

3.833

MEC Analytical Systems, Inc.

2433 Impala Dr.

Carlsbad, CA 92008

Cumulative
Percent

0

0
6

37

56
57

68
74
78
87
100

.000
0.
.363
.288
18.

116

073

.069
50.
54.

884
944

.380
57.

073

.585
58.

993

.851
.485
.710
.864
.G00

Skewness

0

725



GRATN SIZE ANALYSIS

Contract: : EMCON-UNOCAL
Contact person: SKIP NEWTON
Date of analysis: 30Jung5
Date of report: 123uifs
analysis method: Sieve/pipette (Plumb, 1981}
Sample Identification: 950615.01
Total sample weight: - 23.9%02 grams
———————— Size —-w---- Weight Cumulative
Microns Phi grams . Percent Percent
- 2000.000 -1.0 2.707 11.325 11.325
1414 .214 -0.5 0.496 2.075 13.400
1000.000 0.0 0.807 3.376. 16.777
707 .107 0.5 1.394 5.832 22.609
500.000 1.0 2.731 11.426 34.034
353.553 1.5 4.687 19.608 53.643
250.000 2.0 5.406 22.617 76.261
176.777 2.5 - 2.414 10.098 86.360
125.000 3.0 1.101 4.606 90.566
£8.388 3.5 0.330 1.381 92.347
62.500 4.0 0.188 0.828 93.175
31.250 5.0 0.299 1.250 94.425
15.625 6.0 0.299 1.250 '95.674
7.812 7.0 0.171 0.714 96.388
3.506 8.0 0.213 0.893  97.281
1.953 9.0 0.128 0.536 97.816
< 1.953 > 9.0 0.522 . 2.184 -100.000
% <« 4 phi = -6.825
% > 1 phi = 22.609
% gravel = 11.325
% sand = 81.850
% silt = 4.106
% clay = 2.719

Sample Statistics

Median Mean Dispersion Skewness
phi. mi.crons phi microns.
1..407 377.07 1.134 455.863 1.249 -0.219

5th percentile .
-0.115

16th percentile =

50th percentile = 1.407
g4th percentile = 2.383
95th percentile = 5.460

**x%* GSih percentile not obtainable ***

MEC Analytical Systems, Inc.
2433 Impala Dr.
Carlsbad, CA 92008



Contract:
Contact person:
Date of analysis:
Date of report:
Analysis method:

GRAIN SIZE ANALYSIS

EMCON-UNOCAL
SKIP NEWTON
300un?s
12Jul85

Sieve/pipette (Plumb, 1981)

Sample Identification: 950615.02
Total sample weight:

Microns
2000.000
1414.214
1000.000

707.107

500.000

353.553

250.000

176.777

125.000

88.388
62.500
31.250
15.625

- 7.812
3.906
1.853

< '1.953

29.725
5.228
0.831

69.345

20.834
8.891

< 4 phi
> 1 phi
gravel
sand
silt
clay

o nn

00 0@ o of 9¢ 9@

Sample Statistics

Median
phi microns
2.146 225.97

5¢th percentile
16th percentile
50th percentile
84th percentile
g5th percentiile

Sowononon

SV O

21.708 grams

-——=- Weight

Phi grams Percent.
-1.0 0.202 0.831
~-0.5 0.144 0.663
0.0 0.263 1.212
0.5 0.526 2.423
1.0 1.264 5.823
1.5 4.855 22.366
2.0 2.758 12.705
2.5 2.887 13.300
3.0 0.987 4.547
3.5 0.587 2.750
4.0 0.772 3.556
5.0 1.365 6.290
6.0 1.536 7.076
7.0 0.683 3.145
8.0 0.939 4.324
9.0 0.555 2.555
9.0 1.375 £.335

Mean Dispersion

~ phi microns

3.612 81.76 2.502
.453

111

.146

114

*%*% 95ch percentile not reached * R K

MEC Analvtical Systems, Inc.
2433 Impala Dr.
Carlsbhad, Ca $2008

Cumulative

Percent
0.631
1.55%4
2.808
5.228

11.051
33.417
46.122
59.422
£3.969
66.719
70.275
76.565
83.641
86.785
91.109
93.665
100.000

Skewness

0.586



Contract:

‘Contact person:
Date of analysz
Date of report:

S

Analysis method:

Sample Identification:
Totzl sample welght:

Microns
2000.000
14314.214
1000.000

707.107

500.000

353.553

250.000

176.777

125.000

88.388

- 62.500

31.250

15.625
.812
.806
.8953
.953

B W~

<<

42
7.
2

55

29.

i3.

< 4 phi
> 1 phi
gravel
sand
silit
clay

(U T | | I {1}

oP oP o o o do

Sample Statisti

‘Median
phi microns
2.937 130.56

5th percentile
i16th percentile
50th percentile
84th percentile
95th percentile

L7130

741

.208
.082

450
261

cs

"o

it

GRAIN SIZE ANALYSIS

EMCON-UNOCAL
SKIiP NEWTON

30Junl8b
12Jul9s
Sieve/pipette
950615.03
16.806 grams
—————— Weight
Phi grams
-1.0 0.371
-0.5 0.211
D.0 0.275
0.5 0.444
1.0 1.007
1.5 1.737
2.0 2.410
2.5 1.369
3.0 0.662
3.5 0.509
4.0 0.633
5.0 1.365
6.0 1.621
7.0 0.981
8.0 0.981
9.0 0.640
> 5.0 1.589
Mean
phi Microns
4.320 50.06
-0.0390
1.110
2.937
7.531

***% gSth percentile not reached * k%

(Plumb, 1981)

Percent
.208
.256
.636
. 642
.992
.336
.340
.146
.939
.029
. 767
.124
. 647
.839
.839
.808
.453

=

Dispersion

3.211%

MEC Analytical Systems, Inc.

2433 Impala Dr.

Carlsbad, Ca 92008

Cumulative
Percent
2.208
3.463
5.099
7.741
13.733
24,069
38.408
46.555
50.494
53.523
57.290
65.414
75.061
80.900
86.739
906 .547
100.000

Skewness

0.431



Contr
Conta

acg:
ct pexrson:

GRAIN SIZE ANALYSIS

EMCON-UNOCAL
SKIP NEWTON

Cumulative
Percent
7.701
10.153
13.588
20.087
30.922
58.940
68.565
76.857
80.527
82.463
83.87%
86.926
89.973
93.697
95,3990
96.236
100.000

Skewness

0.401

Date of analysis: 30Jun9s
Date of report: 12Jul85 '
Analysis method: Sieve/pipette (Plumb, 1981)
Sample Tdentification: 950615.04
Total sample weight: 25.205 grams
———————— Size —-=-—= Weight
Microns Phi grams Percent
2000.000 -1.0 1.941 7.701
1414.214 ~-0.5 0.618 2.452
1000.000 .0 0.866 3.436
707.107 0.5 1.638 6.499
500.000 1.0 2.731 10.835
353.553 1.5 7.062 28.018
250.000 2.0 2.426 9.625
176.777 2.5 2.090 8.292
125.000 3.0 0.925 3.670
88.388 3.5 0.488 1.936
£2.500 4.0 0.357 1.416
31.250 5.0 0.768 3.047
15.625 6.0 0.768 3.047
C7.812 7.0 0.939 3.724
3.906 8.0 0.427 1.693
1.953 9.0 0.213 0.846
< 1.953 > 9.0 0.949 3.764
5 < 4 phi = 16.121
% » 1 phi = 20.087
% gravel = 7.701
% sand = 76.179
% silt = 11.511
% clay = 4.610
Sample Statistics
Median Mean Dispersion
phi microns phi - microns
1.340 394.90 2.113 231.24 1.927
5th percentile = .
16th percentile = 0.186
50th percentile = 1.340
84th percentile = 4.040
95th percentile = 7.770

* k*

5th percentile not obtainable ***

MEC Analytical Systems, Inc.
2433 Impala Dr.
Carlsbad, CA 92008



Contract:

Contact person:
Date of analysi
Date of report:
analysis method

Sample Identification:
Total sample weight:

Micxrons
2000.000
1414.214
1000.000
707 .107
500.000
353.553
250.000
176.777
125.000
£8.388
£2.500
31.250
15.625
.812
.906
;953
.953

o) =l

<

81
2
0.

17.

59

22

< 4 phi
> 1 phi
gravel
sand
silt
‘clay

[ I | O T 1|

o0 @ of o0 0P o0

Sample Statistil

Median
phi microns
5.780 18.20

5th percentile
16th percentile
50th percentile
84th percentile
95th percentile

*x% g84th percentile extr

5:

.326
.085

700
974

.0%80
.235

CcSs

nmononu

it

V)

GRAIN SIZE ANALYSIS

EMCON-UNOCAL
SKIP NEWTON
30Junis
12Jul9s

Sieve/pipette
950616.01
20-.001 grams

VOO WERNDNDRPR OO
oocooooocUouUounouUlo o

Mean
phi
£.304

1.08%
3.541
5.780
9.067

Weight
grams

0.

1490

0.045

WhHRERENMUROOOOOORPRODOO

.059
.175
.379
.141
.480
.336
.158
.239
.583
.707
.845
.603
.664
.108
.338

miorons
12.66

apolated ***

*%x% 95th percentile not reached *=**

(Plurb, 1981)

Percent
0.700
0.225

.295

.B75

.895

.705

.400

.680

.790

.195

.915

.533

.225

.013

.320

.546

16.689

RN _
NMOWWOONHRORNUIEOO

Dispersion

2.763

MEC Analytical Systems, Inc.
2433 Impala Dr.
Carlsbad, CA

52008

Cumulative
Percent
0.700
0.925
1.220
2.0895
3.890
9.695
12.095
13.775
14.564
15.759
18.674
27.207
56.432
£9.445
77.765 .
83.311
100.000

Skewness

0.190



Contract:

Contact person:

Date of analysis:
Date of report:

Analysis method:

Sample Identification:

Total sample weight:

<

o0 9P of 0P oP dP

> 1 phi
gravel
sand
silt
clay

Microns

2000.000

1414.214
1000.000
707.107
500.000
353 .5583
250.000
176.777
125.000
88.388
62.500
31.250
15.625
7.812
3.906
1.953

< 1.953

4 phi

[ VI T VI |

66.

6

26

796

.883

3.
30.
35.
.965

159
045
828

Sample Statistics

Median
phi microns
6.010 15.51

5th percentile
16th percentile
50th percentile
84th percentile
95th percentile

L [ S T R 1 1

GRAIN SIZE ANALYSIS

EMCON-UNOCAL
SKIP NEWTON

x+* Q4th percentile extrapolated FE K
**x% 95th percentile not reached ***

2433 TImpala Dr.
92008

Carlsbad, CA

30Jungs
12Jul8s
Sieve/pipette (Plumb, 1981)
950616.02
9.213 grams
—————— Weight Cumulative
Phi grams Percent Percent
-1.0 0.291 3.159 3.159
-0.5 0.054 0.586 3.745
0.0 0.086 0.933 4.678
0.5 §.204 2.214 6.893
1.0 0.359 3.897 10.789
1.5 1.006 10.920 21.7G8
2.0 0.415 4.505 26.213
2.5 0.340 3.690 29.904
3.0 0.136 1.476 31.380
3.5 0.091 0.988 32.368
4.0 0.077 0.836 33.204
5.0 0.17% 1.852 35.056
6.0 1.365 14.820 49.876
7.0 '1.108 12.041 61.917
8.0 1.024 11.115 73.031
9.0 0.555 6.020 79.052
> 9.0 1.930 20.948 100.000
Mean Dispersion Skewness
phi microns
5.374 24,12 4.135 -0.154
0.073
1.239
6.010
9.508
MEC Analytical Systems, Inc.



Contract:

Contact person:
Date of analysi
Date of report:

5@

Analysis method:

Sample Identification:
Total sample weight:

Microns
2000.000
1414.214
1000.000

707.107

500.000

353 .553

250.000

176.777-

125.000

8g8.388

. 62.500

31.250
15.625

- 7.812 -
3.906
1..953

< 1.9%53

61.
4
0

37

43

18

< 4 phi
> 1 phi
gravel
sand
silt
clay

P of of of o o

o

- Sample Statisti

Median
phi microns
4.890 33.72

5th percentile.

16th percentilie
50th percentile
g84th percentile
95¢th percentile

848

.951
.400
752
.340
.508

cs

L0 U | T I

GRAIN SIZE ANALYSIS

EMCON-UNOCAL
SKIP NEWTON
30Jun95
12Julssh

Sieve/pipette
950616.03A
12.503

Wow-JoaonNnpgpWwwNdNPEFHOO
oooocoooUoUocunouUnolto -

AY

Weight

grams
.050
.069
.150
.350
.665
.956
. 157
.550
.360
.225
.238
.664
.835
.067
.853

ROORMRPFPOOOOFROoOOOOo OO

.674

Mean

phi
4.932

0.505
1.375
4.890
8.450

microns
32.75

*%x% QRth percentile not reached * ko

grams

L6400

(Plumb, 1981)

Percent
.400
.552
.200
.799
.318
. 646
.254
.389
.8789
.800

1.504
13.30¢%
14.674
- 8.531

6.825
5.119
13.389

MNROITHRNERE OO

Dispersion

3.558

MEC Analytical Systems, Inc.

Carlsbad, CA

2433 Impala Dr. ‘
‘92008

Curmulative
Percent

0
2
10
17
27

34
36

74
81

.400
0.

852

.152
4,

951

.270
.916
171
31.

570

.449
.249

38.
51,
 66.

152
461
136

.667
.492

86.
100.

611
000

Skewness

a.

012



Contract:

Contact person:
Date of analysi
Date of report:
‘Analysis method

0@ o0 of ge o¢ oo

Total sample welght: 12.133 grams
———————— Size —-—-—-—-- Weight
Microns Phi grams Percent
2000.0900 -1.0 0.068 0.560
1414 .214 -0.5 0.080 0.659
1000.000 0.0 0.162 1.335
707.107 0.5 0.355 2.926
500.000 1.0 0.650- 5.358
353.553 1.5 '0.955 7.871
250.000 2.0 1.112 9.165
17€.777 2.5 0.567 4.673
125.000 3.0 0.307 2.530
88.388 3.5 0.225 1.855
62.500 4.0 0.303 2,497
31.250 5.0 0.683 5.627
15.625 6.0 2.304 18.990
- 7.812 7.0 - 1.280 10.550
3.506 8.0 0.811 6.682
1.953 9.0 0.5%7 4,923
< 1.953 - > 9.0 1.674 13.797
< 4 phi = 60.568
> 1 phi = 5.481
gravel = 0.560 \
sand = 38.871
silt = 41.848
clay = 18.720,
Sample Statistics
‘Median Mean Dispersion
phi microns phi microns
5.260 26.09 4.940 32.57 3.612
5th percentile = 0.418
16th percentile = 1.328
50th percentile = 5.260
B4th. percentile = 8.553
95th percentile = .
**% g5th percentile not reached ***
MEC 2Analytical Systems, Inc.

S

GRAIN SIZE ANALYSIS

EMCON-UNOCAL
SKIP NEWTON
30Junss
12Jules

Sieve/pipette (Plumb, 1981)
. Sample Identification: 950616.03B

2433 TImpala Dr.
Carlsbad, Ca 92008

Cumulative
Percent

.

1
2

5.
10.

18

27.
32.

35

36.
39.
45.
64.

74
81
86
100

560
.220
.555
481
839
.710
876
549
.078
934
431
058
048
.558
.280
.203
.000

Skewness

-0

.089



Contract:

Contact person:
Date of analysi
Date of report:

S5t

analysis method:
Sample Identification: 950616.064

Total sample weight:

Microns
-2000.000
1414.214
1000.000
707.107
500.000
353.55%3
250.000

C 176777
125.000
88.388
62.500
31.250
15.625
.812
.906
.8953
.853

(RPN

<

68
6.
0

31.

46

21.

< 4 phi
> 1 phi
gravel
sand
silt
clay

o d@ o 0P o of

Sample Statisti

Median
phi microns
5.260 26.10

5th percentile
16th percentile
50th percentile
84th percentile
95th percentile

.048

517

.745

207

405

643

cs

SHanon

GRAIN SIZE ANALYSIS

EMCON-UNOCAL
SKIP NEWTON
30Jungs
12Jul®s

Sieve/pipette (Plumb, 1581)

11.677 grams

————— Welght
Phi grams Percent
-1.90 0.087 0.745
-0.5 0.084 0.719
0.0 0.172 1.473
0.5 0.418 3.580
1.0 0.514 4,402
1.5 1.313 11.244
2.0 0.420 3.597
2.5 0.405 3.468
3.0 0.117 1.002
2.5 0.0789 0.677
4.0 0.122 1.045
5.0 1.664 14.250
6.0 1.707 14.616
- 7.0 1.152 9.866
8.0 0.896 7.673
9.0 1.024 8.769

> 9.0 1.503 12.874

Mean Dispersion
phi microns

4.835 32.70 3.709

0.288

1.226

5.260

B.644

*¥*% ghth percentile not reached * kK

MEC Analytical Systems, Inc.
2433 Impala Dr.
Carlsbad, CA 92008

Cumulative
Percent
0.745
1.464
2.937
6.517
10.919
22.164
25.760
29,229
30.231
30.907
31.852
46.202
60.818
70.683
78.357

- B7.126
100.000

Skewness

-0.088



Contract:

Contact

person:

Date of analysis:
Date of report:
Analysis method:
Sample Tdentification:
- Total gample weight:

o0 0P o o0 dP o

Microns
2000.000
1414 .214
1000.000

707.107

500.000

353.553

250.000

176.777

125.000

88.388
62.500
31.250
15.625
7.812
3.806
1.953

< 1.953

< 4 phi
> 1 phi
gravel
sand
silg
clay

owowonn

69.
221
.405
28.
.768
.921

8
1

43
25

689

9C6

Sample Statistics

5

Median
phi microns
.954 16.14

5th percentile
16th percentile
50th percentile
84th percentile
95th percentile

Lt I | O O | T 0

A

phi
5.214

woO-JonnkWWhNP OO
oocoocoooUoviouonono

GRAIN SIZE BANALYSIS

EMCON-UNOCCAL
SKIP NEWTON

30Jungs
12Ju185

Sieve/pipette
950616.05
7.116

grams

Weight
grams

Mean

-0.007

1.600
5.954
8.827

OCoOOoOOHFOOOOOOCOOOoOO OO0

.100
.085
.163
L227
.247
.248
.283
.259
.238
.200C
. 087
.384
.067
.853
.811
.853
.891

microns
26.95

*%x+% 95¢h percentile not reached * %

MEC Analytical Systems,

Carlsbad, CA

Inc.

2433 Impala Dr.

92008

(Plumb, 1981)
Cumulative
Percent Percent
1.405 1.405
1.335 2.740
2.291 5.031
3.190 8.221
3.471 11.692 -
3.485 15.177
4.117 19.284
3.640 22.934
3.344 26.278
2.810 29.088
1.223 30.311
5.396 35.707
14.98¢9 50.696
11.991 62.687
11.392 74.07%
11.991 86.070
13.930 100.000
Dispersion Skewness
3.614 ~-0.205



Contract:

Contact perscn:
Date of analysi
Date of report:
Analysis method

5

GRAIN SIZE ANALYSIS

EMCON-UNOCAL
SKIP NEWTON
30Jun85s
12Jul85

Sieve/pipette

Sample Identification: 950616.06

Total sample weight: 6.969 grams
———————— Size --——-- Weight
Microns Phi grams
2000.000 -1.0 0.111
1414.214 -0.5 0.091
1000.000 0.0 0.117
707 .107 0.5 0.194
500.000 1.0 0.224
353.553 1.5 0.380
250.000 2.0 0.161
176.777 2.5 0.254
125.000 3.0 0.201
§8.388 3.5 0.18%
62.500 4.0 0.173
31.250 5.0 - 0.299
15.625" 6.0 1.067
- 7.812 7.0 1.024
3.906 8.0 0.768
1.9583 9.0 0.640
< 1.953 > 9.0 1.077
% < 4 phi = 69.938
% » 1 phi = 7.361
% gravel = 1.593
% sand = 28.469
% silt = 45.305
% clay = 24632
Sample Statistics
Median Mean
phi microns phi microns

6.024 15.37

5th percentile
"16th percentile
50th percentile
84th percentile
95th percentile

I nun

5.219  26.85

0.076
1.457
6.024
8.940

*%** g5th percentile not reached ***

(Plumb, 1981)

Percent
1.593
1.306
1.679
2.784
3.214
5.453
2.310
3.645
2.884
2.712
2.482
4.286

15.306
14.694
11.020
9.184
- 15.449

Dispersion

3.721

MEC Analytical Systems, Inc.
2433 Impala Dr.

Carlsbad, CA

92008

Cumulative
Percent

1
2

4.

7
10
16
18
21

24.

27
30
34

49.
64.
75,

84
100

.593

.899
577
361
.576
.028
.339
.983
868
.580
.062
348
654
347
.368

.551

.G00

Skewness

-0

.216



Contract:

Contact perscn:
Date of analvsi
Date of report:
Analysis method

S:

GRAIN SIZBE ANALYSIS

Sample Identification:
Total sample weight:

———————— Si
Microns
2000.000
1414.214
1000.000
707.107
500.000
353.553
- 250.000
176.777
125.000
88.388
62.500
31.250
15.625
7.812
3.906
0 1.953
< 1.953
% <« 4 phi = 54.
% > 1 phi = 12.
% gravel = b
% sand = 40.
% silt = 34
% clay = 19.
Sample Statisti
Median
phi microns
4,782 36.35
5th percentile
16th percentile
50th percentile
84th percentile
§5th percentile

* kK

335
667

.169

497

.446

889

cs

nmu nnu

CcooooooooUoUiouUtonNoUno

Lwo-~tonkWwwWwMpNE R

\'s

EMCON-UNOCAL
SKIP NEWTON

30Juni8s
12Julss

Sieve/pipette

950620.

10.776 grams

03

Welght

Mean

phi
4.767

0.957
4.782
8.578

+

5th percentile not

*%+* 95th percentile not

MEC

obtainable ***

reached

Analytical Systems,
2433 Impala Dr.
92008

Carlsba

grams
0.557
0.253
0.214
0.341
0.393

0.916

0.447
0.694
0.484
0.341
0.281
0.597
1.493
0.853
0.768
0.725
1.418

microns
36.72

* Kk %

d, Ca

(Piumb, 1981)

Percent
.169
.348
.986
164
. 647
.500
148
440
L4970
164
2.608
5.543

L Oy 0 Wi Ui

13.857

7.919
7.127
6.731

13.158

Dispersion

3.810

Inc.

Cumulative

Percent
5.168%8
7.517
9.502

12.667
16.314
24.814
28.952
35.402
39.893
43,058
45.665
51.208
65.066
72.984
80.111
86.842
100.006.

Skewness

-0.004



GRAIN SIZE ANALYSIS

Contract: EMCON-UNOCAL
Contact persocon: SKIP NEWTON
Date of analysis: 30Jun9s
Date of report: 1200185
Analysis method: Sieve/plipette {(Plumb, 1981)
Sample Identification: 950620.04
Total sample weight: 9.263 grams
em—e—— Bize ——---- Weight Cumulative
Microns Phi grams Percent Percent
2000.000 -1.0 0.608 6.564 &£.564
1414 .214 -0.5 . 0.095 . 1.026 7.589
1000.000 0.0 0.073 0.788 8.378
707.107 0.5 0.057 0.615 8.993
500.000 1.0 0.068 0.734 9.727
353.553 1.5 0.078 0.842 10.569
250.000 2.0 0.093 1.004 11.573
176.777 2.5 0.079 : 0.853 12.426
125.000 3.0 0.063 0.680 13.106
88.388 3.5 0.064 0.691 13.787
62.500 4.0 0.167 1.803 15.600
31.250 5.0 1.536 16.582 32.182
'15.625 £.0 2.261 24.413 56.595
70812 7.0 1.108 - 11.976 68.571
3.906 8.0 0.939 10.134 78.704
1.953 8.0 0.597 6.449 85.153
"< 1.853 = 9.0 1.375 14.847 160.000
% < 4 phi = 84.400
% > 1 phi = 8.983
% gravel = 6.564
% sand = 9.03¢6
% silt = $£3.104
% clay = 21.296
Sample Statistics
Median Mean Dispersion Skewness
phi  microns phi microns
5.730 ig8.84 ’ 6.4273 11.66 2.399 0.289

S5th percentile .
- 4.024

16th percentile =
50th percentile = 5.730
84th percentile = 8.821

95th percentile = .
*%% 5th percentile not obtainable ***
x%% g5th percentile not reached ***

MEC Analytical Systems, Inc.
2433 Impala Dr.
Carlsbad, CA 92008



Contract:
Contact person:

Date of analysis:

Date of report:
Analysis method

Sample Identification:
Total sample weight:

Microns
2000.000
1414.214
1000.000

707.107

500.000

353.553

250.000

176.777

125.000

88.388
62.500
31.250
15.625
©77.812
.906
.953
.953

(el e P R

o

< 4 phi
> 1 phi
gravel
sand
silt
clay

g0 of df o af o

W n s n i
o

Sample Statisti

Median
ohi microns
1.302 405.63

5th percentile
16th percentile
50th percentile
84th percentile
95th percentile

.182
.728
.027
.791
.2580
.892

cs

TR !

IS SV e e R

WOO-albWWWNNDFRERPROO
oooooooUIoUoUonono

GRAIN SIZE ANALYSIS

EMCON-UNOCAL
SKIP NEWTON
30dunfs
12Juls5

Sieve/pilpette

950624.05

29.843 grams

Weight
grams
0.008
0.207

.783

.204

.538

.900

.203

.335

.398

.725
L6490
.085
.128
L1731
.394

OO COOOOOOONRPEPERNO

Mean

phi microns
1.468 361.52

.112
.673
.302
.262
.898

810

.314

(Plumb, 1981)
Cumulative
Percent Percent
0.027 0.027
0.694 0.720
2.624 3.344
7.385 10.72%9
15.206 25.936
39.875 65.811
14.084 75.894
7.824 87.718
2.714 90.432
1.334 81.7656
1.052 82.818
2.430 95.249
2.145 97.393
0.285 97.679
0.429 98.31.08
0.572 98.680
1.320 100.0600
Dispersion Skewness
0.795 0.209

Inc.

MEC 2Znalytical Systems,
2433 Impala Dr.

Carlsbad, Ca

92008



Contract:
Contact person:

Date of analysis:

Date of report:
Analysis method

-

GRAIN SIZE ANALYSIS

Sample Identification:
Total sample weight:

Microns
2000.000
1414.214
1000.000

707.107

500.000

353.553
- 250.000

176.777

125.000

88.388
62.500
31.250
15.625
7.812
3.906
1.953

< 1.953

24.
0.
0.

75.

20.
3

< 4 phi
> 1 phi
grave
sand -
silt
clay

|V N S | S |

0@ oP o0 of oP av

Sample Statisti

Median
phi microns
3.341 98.70

5th percentile
16th percentile
S0th percentile
84th percentile
95th percentile

293
517
125
582
407

.886

cs

(L | B

A

e o BB

WWELOU R WWN NP

coooocoOoUouUmoUoUnoUo

EMCON-UNOCAL
SKIP NEWTON
30JunS5
12Jul85

Sieve/pipette

950624.06

25.508 grams

Weight
. grams
0.032
0.025
0.028
0.047
0.05%
0.265
0.431
2.345
5.213
6.322
4,544

1.024
0.384
0.469
0.299
0.693

Mean

phi microns
~3.609 81.98

.083
.581
.341
.636
.395

3.328°

{Plumb, 1881)

Percent
0.125
0.098
0.110

0.184 .

0.231
1.039
1.690
9.193
20.437
24.785
17.814

13.047

4.014
.1.505

1.840.

1.171
2.715

Dispersion

1.027

MEC Analytical Systems, Inc.
2433 Impala Dr.

Carlsbad, CA

92008

Cumulative
Percent

o O

.125
.223
.333
.517
.749
.788
477
.671
.108
.883
. 707
.754
.768
.274
.114
.285
.000

Skewness

0

.261



GRAIN SIZE ANALYSIS

Contract: EMCON~-UNOCAL
Contact person: SKIP NEWTON
Date of analysis: 30Jungs
Date of report: 12Jul@s
Analysis method: Sieve/pipette (Plumb, 1881)
Sample Identification: 950624.07A :
Total sample weight: 25.784 grams
———————— Size —-~—-—---— Weight Cumulative
- Microns ., Phi grams Percent Percent
2000.000 -1.0 0.000 0.000 0.000
1414.214 -0.5 0.000 0.000 0.000
1000.000 0.0 0.004 0.016 0.016
707.107 0.5 0.006 0.023 0.039
500.000 1.0 0.029 0.112 0.151
353.553 1.5 0.065 0.252 0.403
250.000 2.0 0.125 0.485 0.888
176.777 2.5 0.248 0.962 1.850
125.000 3.0 1.141 4 425 : 6.275
88.388 3.5 4.220 16.367 22.642
62.500 4.0 5.387 20.893 - 43 .535
'31.250 5.0 7.509 29.123 - 72.658
15.625 6.0 3.968 15.389 ‘ 88.047
7.812 7.0 1.109 - 4.302 92.350
3.906 8.0 0.4869 . 1.820 . 94.170
1.953 9.0 0.341 1.324 95.494
< 1.953 > 9.0 1.162 4.506 100.000
% < 4 phi = 56.465
% > 1 phi = 0.039
% gravel = 0.000
% sand = 43.535
% silt = 50.635
% clay = 5.830
Sample Statistics
Median Mean Dispersion Skewness
phi microns " phi microns
4,222 53.59 4.517 43.67 1.220 0.242
5th percentile = 2.856
16th percentile = 3.297
50th percentile = 4.222
84th percentile = 5.737
95th percentile = 8.627

MEC Analytical Systems, Inc.
2433 Impala Dr.
Carlsbad, Ca 52008



Contract:

Contact person:
Date of analysis:
Date of report:
Analysis method:
Sample Identification:
Total sample weight:

Microns

2000.
1414
1000
707.
500
- 353
250.
176
125.
88
62.
31
15,

P

<

< 4 phi
> 1 phi

sand
.8ilt
clay

o0 o° d¢ o2 d@ P

gravel

000

.214
.000

107

.000
.553

000
000
500

.250

625

.812
.506
.953
.953

77T

.388

56.
0.
0.

43.

51.
5.

640
065
000
360
024
616

Sample Statistics

Median

. phi microns
4.197 54.51

5th percentile
16th percentile
50th percentile
84th percentile
95th percentile

|V T I R

Y

00 L1l Lo b

.

WOEUdOUAWWNNRR OO
cCoOocDOooOoOUOUIOUIOUS

GRAIN SIZE ANALYSIS

EMCON-UNOCAL
SKIP NEWTON
30Junss
12Julsgs

Sieve/pipette

850624 .07B.

26.006 grams

Weight

grams
.000
.002
.005

.028
.064

.242
.123

.534

.597

HMHoOQOOWOUWkRrROoOODOoOOQOOoOOoOoCOo

.077

Mean

phi - microns
4.435 46,22

.861
.308
.197
.562
.418

.010

.138

.130
747
.243:
.683

.384

(Plumb, 1981)

Percent
0.000
0.008

0.019

0.038
0.108

0.246

- 0.531

0.931

4.318
15.881

. 21.280

'33.633
12.469

2.625

2.297
1.477
4.140

Dispersion

1.127

MEC Analytical Systems, Inc.
2433 Impala Dr.

Carlsbad, CA

92008

Cumulative
Pexrcent
0.000
0.008
. 0.027 -
0.065
0.173
0.419
0.850
1.880.
. 6.189
. 22.080 -
43 .360 ..
276,983
89,462
92.087
94 .384
. 95.860
100.000

Skewness

0.211
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ORIGINAL IS
IN-PROSECT

%J

January 24 1996

ANALYTICAL SYSTEMS INC.

_A e@_enw
i 1 JAN 79705

John Virgin.- .

EMCON Northwest, Inc
18921 N. Creek Parkway -
‘Bothell, WA 98011-8016

SBJ: Unoeal Edr@oﬁds Bulk Fuel Terminal Replacemeﬁt Report Pages |
thﬁi

I am prov1d1ng you w1th replacement report pages for the Unocal Edmonds Bulk Fuel ,
Terminal Project. I signed where appropriate, since Bill Schmitz (ongmal signature) is no
longer with MEC. 1 dated the pages January 19, 1996 and indicated that’ they were .
replacement copies. hat should ﬂy with the QA types. ,

‘ MEC Analytical Systems Inc. greaﬂ‘y appreciates the oppdrtunity to provide aqttatie services
to EMCON Northwest and I look forward to supporting you on future projects. If you have
any questions please contact me at (619) 931-9225.

: smcert?%_\

F. Charles Newton
Director of Laboratory Services

enclosures as stated

A3 tpata Dy Carlshad. CACY2008 GOR Carte det Cedro, Carlshad, CA G2009 98 Muain St. Suite 428, Tiburon, CA HJU)VH
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MEC ANALYTICAL SYSTEMS, INC.

Analytical Report

Client: EMCON Northwest Date Received: 14-20Jung5
Project: : Unocal Date Test Started:  11Jul9s
Sample Matrix: Sediment Date Test Ended: 21Julgs

Sample Name/ID: C950614.03-C9506220.07 - Work Request No.: 0694-002

Acute Sediment Toxicity Study with Amphipods for 10 Days
MEC Testing Protocol No. P010.0

Test Organism: Eohaustorius estuarius

Sample ID Site Rep 1 Rep2 | Rep3 | Rep4 | Repb % Survival
C950614.0335 US-01 20 18 20 17 19 | oa%
' C950614.0435 US-02 18 19 20 | 18 20 96%
C950614.0535 US-03 18 18 17 17 10 | s0%
CO50615.0135 . | US-04 15 | 19 20 19 | 19 92%
C950615.0235 US-05 11 8 15 | o 11 | 54%
C950615.0335 US-06 | 20 19 19 17 | o2w
C950615.0435 usor | 17 | 20 | 18 19 | 18 | 93%
CO50616.0135 . | US-08 19 19 19 19 | 18 | 94w
C950616.0235 US-10 20 17 15 16 18 86%
C950616.0335 Us-11 20 19 | 19 17 20 '95%
C950616.0435 US-12 16 18 17 . 18 12 81%
C950616.0535 - | US-13 20 14 17 15 16 82%
C950620.0335 US-09 16 12 18 16 16 78%
C950620.0435 US-14 17 17 18 18 20 90%
C950620.0535 US-15 19 18 20 20 19 96%
C950620.0635 NISQ 19 22 19 18 20 . 96%
C950620.0735 CARR 18 19 20 20 20 97%
C950622.0335 Control 4 23 20 19 19 | 20 98%
C950622.0435 Control 2 23 20 19 19 20 98%

Approved by %’//M Date U‘“’\‘ﬂ; (494 Page 1
7 7 ' |
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REBURIAL

Sample Site Rep1 | Rep2 | Rep3 | Rep4 | Repd | % Reburied
C950614.0335 US-01 20 18 20 17 19 100%
C950614.0435 us-02 18 19 20 19 20 100%
C950614.0535 US-03 18 18 17 17 10 100%
C950615.0135 Us-04 15 19 20 19 19 100%
C950615.0235 US-05 11 8 15 9 14 100%
C950615.0335 US-06 17 20 19 19 13 96%
C950615.0435 Us-07 17 20 18 19 19 100%
C950616.0135 US-08 19 19 19 19 18 100%
C950616.0235 UsS-10 20 17 15 16 18 100%
C950616.0335 US-11 20 19 19 17 20 100%
C950616.0435 us-12 16 18 17 17 12 99%
C950616.0535 Us-13 20 14 17 15 16 100%
C950620.0335 US-09 15 12 18 16 | 16 9%
C950620.0435 US-14 17 17 18 | 18 20 100%
©950620,0535 Us-15 19 18 20 19 19 99%
C950620.0635 NISQ 19 22 | 19 18 20 100%
C950620.0735 CARR 18 19 20 | 20 20 100%
C950622.0335 Gontrol 1 23 20 19 19 20 100%
C950622.0435 Control 2 23 20 19 19 20 100%

Approved by - Date_) — iﬁ; 119 ¢ Page 2
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MEC ANALYTICAL SYSTEMS, INC.

Analytical Report

Client: EMCON Northwest Date Received: 14-20Jungs
Project: Unocal © Date Test Started:  11Julgs
Sample Matrix: Sediment Date Test Ended: 21Julgs
Sample Name/ID: C950614.03-C8506220.07 Work Request No.: 0624-002

Acute Sediment Toxicity Study with Amphipods for 10 Days
MEC Testing Profocol No. P010.0

Test Organism: Eohausforius estuarius

Test Solution Physical and Chemical Data

Dissolved 7

Sample D Site - Statistic Oxygen (%) pH (units) Salinity (ppt)
C950615.0335 Us-01 Mean a8 7.8 19.8
Minimum ‘ 86 - 7.6 19.7
Maximum 110 8.0 20.3
C950615.0435 Us-02 - | Mean o8 7.7 20.0
Minimum 38 ‘ 7.5 ' 19.8
Maximum | - 106 8.0 20.3
C850614.0535 US-03 Mean 99 77| 19.8
" Minimum 87 7.4 19.6

7 Maximum 113 7.9 20.2 -
C950615.0135 US-04 Mean 99 7.8 18.9
Minimum 88 7.5 19.8
Maximum 113 8.0 20.3
C550615.0235 Us-05 Mean - 99 7.7 20.0
: Minimum a0 7.5 19.7
Maximum 113 8.0 20.3
C950615.0335 US-06 Mean 100 78 20.0
Minimum a0 7.6 19.9
_ Maximum 111 8.1 20.3
C950615.0435 us-07 Mean 98" 7.7 197.8
: Minimum 87 7.4 19.4
Maximum 114 7.8 201
C950616.0135 USs-08 Mean 100 7.8 20.0
Minimum 88 7.5 190.8
Maximum 113 8.0 20.3
C850616.0235 Us-io0 Mean g9 - 7.9 19.5
: Minimum 87 7.6 19.7
Maximum 113 8.1 20.3

Approved by %M Date_ T-~ ﬁj J‘i.‘(—( Page 3
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Dissolved
Sample 1D Site Statistic Oxygen (%) pH (units) Salinity (ppt)
C950616.0335 us-11 Mean 88 8.0 _ 19.6
Minimum 20 7.6 19.0°
Maximum 114 8.6 20.2
C850616.0435 us-12 Mean 97 7.8 19.5
Minimum 90 7.2 10.0
Maximum 113 8.1 20.0
£950616.0535 UsS-13 Mean 98 8.0 19.0
Minimum 86 7.8 18.7
Maximum 110 8.2 20.0
C850620.0335 Us-09 Mean a8 7.9 : 20.0
Minimum 88 7.7 18.7
Maximum 143 ! 8.2 20.3
C050620.0435 Us-14 Mean 99 8.1 19.3
Minimum 87 7.9 18.5
Maximum 116 8.3 20.3
C850620.0535 Us-i5 Mean - , ~ 100 7.9 .19.9
) ’ Minimum "~ 88 7.6 19.5
, Maximum 115~ 8.0 20.4
C950620.0635 NISQ Mean 101 7.7 19.8
Minimum 91 . 7.4 18.6
Maximum | 110 . L 7.8 20.2°
C950620.0735. CARR Meén o7 8.1 20.1
Minimum 88 7.9 18.0.
Maximum 108 _ 8.4. 20.8
C950620.0135 Control 1 Mean 2 8.0 19.4 -
Minimum 89 ’ 77 19.2
Maximum 115 81 . 19.7
C950620.0235 Control 2 Mean _ 100 7.9 19.4
: Minimum’ ‘ 91 7.7 19.3
Maximum 114 8.0 19.6

e /Lﬁx |
Approved by - Date " ~, l‘t}, 1914 Page 4
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COLUMBIA AQUATIC SCIENCES

Analytical Report

Client: EMCON Northwest Date Received: 14-20Jungs
Project: Unocal Date Test Started: 7Jul@s
Sample Matrix: Sediment Date Test Ended: 10Julgs
Sample Name/ID: C950614.03-C850620.07 Work Request No.: 0694-003
APPENDIX
Pertinent Test Data
TEST: Sediment Toxicity Study with Bivalve Larvae for 48-60 Hours, MEC

DILUTION WATER:

" TEST ORGANISM: -

TEST CHAMBER:

EXPERIMENTAL DESIGN:

REFERENCE TOXICITY:

STUDY DIRECTOR:

INVESTIGATORS:

0

Testing Protocol No. P048.0

Treated Sea water. -

Salinity 30.3 ppt

.pH _ 8.3

Dissolved Oxyge 87%
Temperature 16.8° C

Mytilus edulis, purchased from Carlsbad Aquafarm, maintained in fiitered
seawater at 15°C until spawned. ‘

1 L glass chambers.

Test sediments were suspended by shaking and added to randomized

test chambers with seawater for a final volume of 20 g/L.
Test sediments were allowed td settle for 4 hours.
20,000-30,000 embryos were added to each test chamber.

Test chambers were held at 16°C for 60 hours with a photo period of 16
hours light, 8 hours dark.

Temperature was monitored with a continuous recording computer (plot
attached).

CuS0,, Lot No. 9409146, received 6/23/95, opened 6/23/95, expires
B/23/96.

48 Hour Develop. EC,,:  7.55 ppb (95% confidence limits 5.83, 9.72)
Test Date: 7/12/95

F.C. Newton

A. Monji, E. Calix, T. Fitzsimmons

Approved by é{/éﬁ

Date__) =~ i | Q¢ Page 5
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MEC ANALYTICAL SYSTEMS, INC.

Analytical Report

Client: EMCON Northwest Date Received: 14-20Jun95

Project: Unocal

Date Test Started:  11Julg95

Sample Matrix: Sediment . Date Test Ended:”  21Julgs
Sample Name/ID: C950614.03-C9506220.07 Work Request No.: 06884-002
APPENDIX
Pertinent Test Data
TEST: Acute Sediment Toxicity Study with Amphipods for 10 Days, MEC

DILUTION WATER:
TEST ORGANISM:
TEST CHAMBER:

EXPERIMENTAL DESIGN: .

" MORTALITY CRITERIA:

REFERENCE TOXICITY:

STUDY DIRECTOR:

INVESTIGATORS!

N

Testing Protocol No. P010.0

Filtered seawater.

Eohaustorus estuanus, purchased from Northwest Aquatic.

1 L glass beakers. - | |

Test sediments were homogenized and added to randomized test
chambers to 2 cm.

Test sediments were aerated and allowed to settle overnight.
20 test organisms were placed into each chamber.

‘Sterile, particle-free, dry air was delivered through a Pasteur pipet into

each chamber to bring the dissolved oxygen to levels above 60%
saturation. - ‘
Test chambers were held at 15°C for 10 days with a photo period
of 24 hours light. : .

Temperature was monifored with a continucus recording computer
(piot attached).

Lack of respiratory movement and lack of reaction to gentle
predding.

Toxicant: CdC, USEPA Reference Toxicant _
96 Hour LC,, 5.85 mg/L {95% confidence limits 4.61, 7.41) .
Test Date: 7/13/95

F.C. Newton

N. Lewnes, E. Calix, B. Schmitz, A. Monji, T. McLeod, T. Fitzsimmons

Approved by %mg Date_) =~ 101/. J99<4  Pages
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MEC ANALYTICAL SYSTEMS, INC.

Analytical Report

Client: EMCON Northwest Date Received: 14-20Jun95
Project: Unocal Date Test Started: 24Jungs
Sample Matrix: Sediment Date Test Ended: 14Jul9b
Sample Name/ID: C950614.03-C8506220.07 Test ID No.: 0694-004
PSEP 20-Day Chronic Test
MEC Testing Protocol No. P014.1
_ Test Organism: Neanthes arenaceodenta
Sample ID Site Rep 1 Rep2 | Rep3 | Rep4 | Rep5 % Survival
C950614.0337 § US-01 | 4. 5 4. 4 - 88%
C950614.0437 | US-02 5 5 5 5 5 100%
C950614.0537 | US-03 5 5 5 4 5 96%
C950615.0137 | US-04 -5 -5 -3 4 4 84%
C950615.0237 | US-05 4 3 5 5 4 84%
C950615.0337 | US-06 5 5 5 5 5 - 100%
C950615.0437 | US-07 5 5 5 5 4 896%.
C950816.0137 | US-08 5 5 4 6 5 100%
C950616.0237 | US-10 3 * 3 3 4 65%
C950616.0337 | US-11 5 5 4 .5 5 96%
C950616.0437 | US-12 4 5 5 3 5 88%
C950616.0537 | US-13 4 5 | 4 5 5 92%
C950620.0337 | US-09 | 4 3 3 3 3 64%
C950620.0437 | US-14 5 5 5 -5 5 100%
€850620.0537 | US-15 5 5 5 5 5 100%
CO50620.0637 | NISQ 5 5 5 5 5 100%
C950620.0737 | CARR 5 5 5 5 5 100%
850622.0337 { Control 1 5 5 5 4 5 96%
€950622.0437 { Control 2 ] 5 5 4 5 96%

*count lost

Approved by

Date T~ |1 [a4(
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Growth Data

L 1,26

AR M

No. Mean/
Sample ID Site Rep1 |RepZ2i Rep3 | Rep4 | Rep5 | Mean Alive Worm
C950614.0337 |US-01 | 52.82 | 71.65 | 34.99 | 64.50 | 42.37 | 5327 | 22 2.42
C950614.0437 |Us-02 | 36.91 | 36.67 | 2026 | 42.45 | 33.92 | 37.58 | 25 1,50
Co50614.0537 |Us-03 | 33.79 | 28.67 | 2062 | 38.92 | 43.70 | 34.94 | 24 1.46
C950615.0137 |US-04 | 35.05 | 37.65 | 35.48 | 5514 | 21.55 | 36.97 | 21 1.76
Co50615.0237 |Us-05 | 38.02 | 21.10 | 30.56 | 35.45 | 40.38 | 34.84 | 21 1.66
C850615.0337 |US-06 | 30.76 | 41.21| 49.48 | 20.83 | 27.95 | 3585 | 25 1.43
C950615.0437 |{US-07 | 33.60 | 3551 | 24.82 | 36,69 | 40.19 | 3418 | 24 1.42
CO50616.0137 |US-08 | 32.25 | 32.14 | 3325 | 41.14 | 61.01 | 30.96 | 25 1.60
C950616.0237 |US-10 | 27.58 | * | 27.91 | 33.23 | 27.61 | 2008 | 13 2.24
C950616.0337 |US-11 | 44.47 | 36,65 | 27.67 | 3507 | 35.99 | 3597 | 24 1.50
CO50616.0437 |US-12 | 42.55 | 36.14 | 4321 | 28.51 | 42.08 | 3850 | 22 1.75
CO50616.0537 {US-13 | 22.19 | 27.88 | 2111 | 37.74 | 20.08 | 27.60 | 23 1.20
C950620.0337 |US-09 | 2228 | 991 | 1930 | 2027 | 1657 | 1747 | 18 | 1.00
C950620.0437 |US-14 | 14.62 | 43.40| 4922 | 3492 | 2765 | s394 | B | AG>
C950620.0537 |US-15 | 38.52 | 4448 | 4962 | 3567 | 37.47 | 4145 | 25 1.65
CO50620.0637 |NISQ | 42.27 {4343 | 3414 | 4334 | 5546 | 4373 | 25 1.75
C950620.0737 |CARR | 50.35 | 30.75 | 28.23 | 44.66 | 46.86 | 40.17 | 25 1.61
C950622.0337 |Control | 19.22 | 43.42 | 2565 | 20,63 | 2350 | 2644 | 24 | ¥
C950622.0437 |Control | 26.94 | 37.11 | 12.06 | 40.18 | 17.86 | 26.83 | 24 1.12
*count lost

Approved by

Date__) —~ ‘qj | 99< Ppage 2



MEC ANALYTICAL SYSTEMS, INC.

Analytical Report

Client: EMCON Northwest Date Received: 14-20Junds
Project: Unocal Date Test Started:  24.Jun85
Sample Matrix: Sediment Date Test Ended: 14Jules
Sample Name/ID: C950614.03-C9506220.07 Test ID No.: 0694-004

Test Solution Physical and Chemical Data

Dissalved
Sample ID Site Statistic Oxygen (%) pH (units) Salinity (ppt)

Mean 91 7.8 272
Co50614.0337 UsS-01 Minimum 79 7.5 20.0
Maximum 96 - - 8.0 A 29.0
‘ Mean 02 7.9 27.3
C850614.0437 Us-02 Minimum 80 7.6 26.6
' - | Maximum 96 ' 8.1 28.0
Mean 91 7.8 27.2

C950614.0537 Js-03 Minimum 86 7.6 24.8 -
Maximum 96 ‘ 3.1 28.0
Mean 92 7.8 27.5
C950615.0137 Us-04 Minimum B3 ' 7.6 - 255
Maximum 98 ‘ 8.0 28.0
Mean a3 7.8 27.6
C950615.0237 USs-05 Minimum : 83 ' Y ' 271
Maximum o8 7.9 28.1
) Mean 85 7.8 27.2
C850615.0337 Us-06 Minimum 36 7.6 26.4
: ' Maximum 08 . 841 28.0
Mean a1 7.8 27.4
- C850615.0437 Uus-07 Minimum 79 7.6 26.2
Maximum 97 8.1 28.3
Mean 93 7.9 27.1
C950616.0137 Js-08 Minimum a7 7.7 24.4
Maximum 160 8.1 . 28.0
Mean a7 7.8 26.9
Ca950616.0237 - US-10 Minimum 73 7.5 23.7
Maximum 95 8.1 27.7
Mean 91 7.9 27.0

C950616.0337 us-11 - Minimum 81 7.6 248
' Maximum 95 8.3 28.1
Mean 90 7.8 27.3
C850516.0437 us-12 Minimum 81 7.6 26.3
’ Maximum g7 8.3 28.5

Approved by %/é)t' Date_ J=— 131 92L Page 3
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Dissolved

Sampie |D Site Statistic Oxygen (%) pH (units) Salinity (ppt)

Mean a2 7.9 27.0
C950616.0537 Us-13 Minimum 85 7.7 257
Maximum 98 8.1 28.1
Mean a0 7.9 27.6
C950620.0337 Us-08 Minimum 73 7.5 27.0
Maximum o7 8.1 29.0
Mean g2 8.0 27.0
C850620.0437 us-14 Minimum 82 7.7 26.3
Maximum 101 8.2 27.4
Mean 94 7.9 27.4
£950620.0537 Us-15 Minimum 88 7.6 24.7
‘ Maximum 108 8.0 28.2

Mean 94 7.7 271
950620.0637 NISQ Minimum 87 7.5 24.6
- Maximum 103 7.9 28.0
Mean 92 8.0 27.4
Co50620.0737 CARR Minimum 84 7.6 . 23.8
Maximum 108 8.2 28.3

Mean a5 8.0 ‘274
C950622.0337 Control Minimum a2 7.9 26.9

' Maximum 104 8.2 28.0
Mean o8 8.0 27.4
C950622.0437 Coniro! Minimum 92 . 7.8 26.3
: Maximum 108 8.4 28.0

Approved by %%
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MEC ANALYTICAL SYSTEMS, INC.

Analytical Report

Client: EMCON Northwest Date Received: 14-20Jungs

Project: Unocal

Date Test Started: 24Junds

Sample Matrix: Sediment Date Test Ended: 14Julgs
Sample Name/iD: C9850614.03-C9505220.07 Test [D No.: 0694-004
APPENDIX
Pertinent Test Data
TEST: PSEP 20-Day Chronic Test with Neanthes arenaceodenta, MEC

DILUTION WATER:

TEST ORGANISM:

TEST CHAMBER:

EXPERIMENTAL DESIGN:

MORTALITY CRITERIA:

REFERENCE TOXICITY:

STUDY DIRECTOR:

INVESTIGATORS:

bl A

WM

Protocal Na. P014.1
Filtered seawater.

Neanthes arenaceodenta, purchased from California State University,
Long Beach; fed TetraMarin on an every-other-day basis.

1 L glass beakers.

' Test sediments were homogenized and added fo randomized test

chambers to 2 cm.

Test sediments were aerated and allowed to settle overnlght

5 test organisms were placed into each chamber.

Sterile, particle-free, dry air was delivered through a Pasteur pipet into
each chamber to bring the dissolved oxygen to levels above 60%
saturation. '

Test chambers were held at 20 + 2°C for 20 days with a photo period of
16 hours light, 8 hours darknass.

Temperature was monitored with a continucus recardmg computer (plot
attached).

Lack of respiratory movement and lack of reaction to gentle prodding.
Toxicant: CdCl, USEPA Reference Toxicant '

96 Hour LC,, 6.59 mg/L (95% confidence limits 5.72, 7.60)

Test Date: 6/27/95

F.C. Newton

E. Calix, K. Bothner, N. Lewnes, B. Schmitz, A. Monji

Approved by % /V—/q_— Date T""\ fO\}‘ (1 X& Page 5



Dissolved Sulfides in Sediments
(Dissolved Sulfide lon S7, mg/L)

INITIAL FINAL
Sample .

D Site Amphipod | Polychaete Bivalve Amphipod | Polychaete | Bivalve
614.03 us-01 | <0001 | <0001 | <000t | <0001 | <0.001 | <0.001
614.04 | us02 | <0001 | <0001 | <0001 | <0001 | <0001 | <0.001
614.05 Us03 | <0001 | <0.001 | <0001 | <0.001 | <0.001 | <0.001
615.01 Us-04 | <0001 | <0001 | <0001 | <0001 | <0.001 | <0.001
615.02 US-05 | <0.001 | <0.001 | <0001 | <0.001 | <0.001 | <0.001
615.03 US-06 | <0001 | <0.001 | <0001 | <0001 | <0.001 | <0.001
615.04 US-07 | <0001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001
616.01 Us-08 | <0.001 | <0.001 | <0001 | <0.001 | <0001 | <0.001
616.02 US10 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001
616.03 Us11 | <0.00f1 | <0001 | <0001 | <0001 | <0.001 | <0.001
616.04 us-2 | <0001 | <0001 | <0001 | <0001 | <0001 | <0.001
616.05 | US-3 | <0001 | <0001 | <0001 | <0001 | <0.001 | <0.001
620.01 | Control | <0.001 N/A N/A <0.001 N/A N/A
620.02 Control <0.001 N/A N/A - <0.001 N/A N/A
620.03 US09 | <0.001 | <0.001 | <0001 | <0.001 | <0.001 | <0.001
620.04 US4 | <000t | <0001 | <000t | <0001 | <0.001 | <0.001
620.05 US-15 | <0.001 | <0.001 <0.001 <0.001 <0.001 | <0.001
620.06 NISQ | <0001 | <0001 | <0001 | <0.001 | <0.001 | <0.001
620.07 CARR | <0001 | <0001 | <0001 | <0.001 | <0.001 | <0.001
62203 | Comtrol | <0001 | <0001 | <0001 | <0001 | <0001 | <0.001
622.04 | Control | <0001 | <0001 | <0001 | <0.001 | <0001 | <0.001
622.056 | Control N/A <0.001 N/A N/A <0.001 N/A

Control N/A <0.001 N/A NIA <0.001 N/A

622.06




Ammohia in Sediments
(as NH,, mg/L)

INITIAL FINAL
Sample

D Site Amphipod | Polychaete | Bivalve Amphipod | Polychaete | Bivalve
614.03 Us-01 0.61 < 0.17 0.19 < 0.17 < 0.17 < 0.17
614.04 us-02 0.23 0.26 <017 < 0.17 < 017 < 0.17
614.05 USs-03 0.55 0.58 0.27 0.62 < 0.17 0.24
616.01 us-04 0.31 0.23 <017 < 0.17 <017 < 0.17
615.02 US-05 0.21 <017 < 0.17 < 0.17 < 0.17 < 0.17
615.03 us-06 0.44 < 0.17 <017 <0147 <0.17 < 0.17
615.04 us-07 <0.17 <0.17 <017 <0.17 <0.17 < 0.17
616.01 Us-08 0.60 < 0.17 < 0.17 < 0.17 < 0.17 < 0.17
616.02 us-10 1.35 1.38 0.31 0.97 0.24 < Q.17
616.03 us-11 1.15 1.01 0.23 0.31 <017 < 0.17
616.04 us-12 0.36 0.22 <017 0.26 < 017 < 0.17
616.05 Us-13 3.05 0.81 0.20 0.43 < 0.17 < 0.17
620.01 Control < 0.17 N/A N/A < 0.17 NIA N/A
620.02 Control <017 N/A N/A < Q17 N/A N/A
£520.03 Us-08 1.71 0.49 0.18 1.27 <0.17 < Q.17
G20.04 Us-14 3.16 1.48 0.20 0.87 < .17 < 017
B620.05 Us-15 0.24 0.30 <0.17 < 0.17 < 0.17 < 0.17
620.06 NISQ 0.83 0.53 0.19 <017 1.14 < 0.17
520.07 CARR 4.56 2.15 0,37 1.11 < 0.17 0.32
622.03 Control N/A < Q.17 < 0.17 N/A < 0.17 < 0.17
7622.04 Control NIA < 017 ‘<'(.).17 N/A < 0.17 < 0.17
622.05 Control N/A NIA < 0,17 N/A N/A < 0.17
622.06 Control N/A N/A < Q.17 N/A N/A <017




ANALYTICAL SYSTEMS, INC. -

May 23, 1996

John Virgin

EMCON Northwest, Inc
18921 N. Creek Parkway
Bothell, WA 98011-8016

SBJ: Unocal Edmonds Bulk Fuel Terminal PoSiﬁ_vé Control Test Results
John:

I am providing you w1th statistical outputs from reference toxicity tests (positive controls)
performed in conjunction with the Unocal Edmonds Bulk Fuel Terminal Project. ‘Three
data sets are attached; Neanthes arenaceodenta, Eohaustorius estuaris and Mytilus edulis.
All the information that you need for your DOE magnetic files, should be contained on these
records. :

MEC Analytical Systems, Inc. greatly appreciates the opportunity to provide aquatic services

to EMCON Northwest and I look forward to supporting you in the future. If you have any
questions regarding the attached information please contact me at (619) 931-9225.

Sincerely, / / / —

F. Charles Newton
Director, Toxicology and Chemistry

attachments as_stated

2433 tmpala Dr., Carlsbad, CA 92008 G060 Cone del Cedro, Carlsbad, CA 92009 - 98 Main St.. Suite 428, Tiburon, CA 94020
OHYTOR-808T FAN (@19 93 1-1580 16161 931-9225 FAX {6191 931-925( (415) 435-1847 FAX (415) 435-0479



Acute Test-86 Hr Survival

Start Daté: 27 Jun-95 00:00 TestID: 8§23-0105 ’ Sample ID: REF-Ref Toxicant
End Date: 02 Jul-95 00:00 LabID: CAMEC-Carisbad MEC Sample Type: COCL-Cadmium chloride

Sample Date: Protocol: EPAA $1-EPA Acute Test Species: NA-Neanthes arenaceodentata

somments: DR0O322

Conc-mg/L 1 2

Centrol  0.9000 1.0000
3.8 1.0000 1.060C

7.5 04000 0.2000

15 0.0000 0.0000

30 0.0000 ©.0000

60 0.0000 0.0000

Transform: Arcsin Square Root 1-Tailed Number
Conc-mg/l.  Mean N-Mean Mean Min Max CV%

Total

t-Stat  Critical MSD Resp Number

N
Control 09500 1.0000 1.3305 1.2480 1.4120 8.661 2 gl )
3.8 1.0000 1.0526 1.4120 14120 1.4120 0.000 2 -0.727 3.182 0.3568 0 20
*7.5 D0.3000 0.3168 0.5742 048368 0.6847 27.225 2 6.746 . 3.182 03568 14 20
15 0.0000 0.0000 0.1588 0.1588 0.1588 0000 2 . 20 20
30 0.0000 0.0000 0.1588 0.1588 0.1588 0.000 2 20 20
60 0.0000 0.0000 0.1588 0.1588 0.1588 0.000 2 20 20
Alxiliary Tests . ' : ' ‘ Statistic Critical ~Skew Kurt
Normality of the data set cannot be confirmed T ] i
Equality of variance cannot be confirmed :
Hypothesis Test {1-tail, 0.05} NOEC 'LOEC ChV TU MSDu - MSB A MSE F-Stat F-Prob df
Bonferroni t Test . 3.8 7.5 5.33854 0.25949 042688 0.01257 33,9555 0.0087 2,3
Trimmed Spearmén-Karber
Trim Level ECS50 85% CL
0.0% 6B6.5942 57230 7.5081
5.0% 6.5073 5.5687 7.6040 .
10.0% 6.4257 -5.4237 7.6127 1.0 -+ * .
20.0% 6.2860 15,1684 7.8437 0.9
Auto-0.0% 6.5942 57230 7.5881 =
0.5 -
0.7 -
o 0.6
0
£
g 0.5
0
o 0.4
034
0.2
0.1
0.0 b e
1 10 100

Dose mg/L

Page 1 ToxCale v5.0 Reviewed by:



Acute Test-86 Hr Survival

Start Date: 13 Jul-85 11:14 TestID:  628.01 Sample ID; REF-Ref Toxicant
End Date: 17 Jul-85 14:05 LabID: CAMEC-Carlsbad MEC Sample Type: CDCL-Cadmium chioride
mple Date: Protocol: EPAA 91-EPA Acute Test Species: EE-Eohaustorius estuarius
qments: NAB010
Conc-mgll. 1 2
Control  1.0000 1.0000
2.5 09000 0.8000
5 07000 0.6000
10 01000 0.4000
20 0.0000 0.0000
40 0.0000 0.0000
Transform: Arcsin Square Root 1.Tailed Number Total
Conc-mg/l. Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD Resp Number
Control 1.0000 1.0000 1.4120 1.4120 1.4120 0.600 2 o - -0 20
25 0.8500 0.8500 1.1781 1.1071 12480  8.517 2 1.639  3.188 04547 3 20
*5 0.6500 0.6500 0.9386 0886t 09912 79186 2 3317  3.186 04547 7 20
10 02500 0.2500 0.5032 0.3218 0.6847 51.002 2 6.368 3.1858 0.4547 15 20
20 0.0000 0.0000 0.1588 0.1588 0.1588  0.000 2 ' ) 20 20
40 0.0000 O0.0000 0.1588 0.1688 0.1588  0.000 2 20 20
Auxiliary Tests Statistic . Critical Skew Kurt
~Normality of the data set cannot be confirmed '
Equality of variance cannot be confirmed : _ .
" wothesis Test (1-tail, 0.05) NOEC LOEC = ChV TU MSDu MSB MSE  F-Stat F-Prob  df
Merroni t Test 25 5 3.53553 - 0.30646 0.30118 0.02037 14.7887 0.01247 3,4
Trimmed Spearman-Karber
Trim Level ECS50 95% CL
0.0% 5.8474 4.6114 74148
50% 5.9963 4.68356 7.7564
10.0% 6.1237 4.6792 8.0141 1.0 2 *
20.0% 6.2805 4.7174 8.3882 0.9
Auto-0.0% 58474 4.6114 7.4146 '
0.8
0.7 1
o 0.6
g 0.5
8.0
& 04
0.3
0.2 -
0.1
G.0 r e
1 10 100
PDose mgil
Page 1 ToxCalc v5.0 Reviewed by:



Bivalve Larval Survival and Development Test-Proportion Alive

Start Date: 12 Jul-95 16:07 TestID: 623-0112 Sample iD: REF-Ref Toxicant
End Date: 14 Jul-95 18:30 Lab |ID: CAMEC-Carlsbad MEC Sample Type: CUSO-Copper sulfate
Sample Date: Protocol: ASTM 87 Test Species: ME-Mytilis edulis
Jomments:  JD071295 :
Conc-ppb 1 2 3
Control ~ 0.9167 0.8770  1.0000
2.5 1.0000 4.0000 1.0000
5 1.0000 .0.7500 0.9167
10 0.5794 0.7579 0.5852
20 05595 0.1071 0.2659
40 0.0437 0.49821 03770
Transform: Arcsin Square Root 1-Tailed - {sotonic
Conc-ppb  Mean N-Mean Mean Min Max  CV% N t-Stat Critical MSD Mean N-Mean
Confrol 09312 1.0000 1.3432 1.2124 15393 12874 3 : 0.9656 1.0000
25 1.0000 1.07389 -1.56393 1.5383 1.5393 0.000 3 -1.188 2.5800 04230 09656 1.0000
5 0.8883 009545 1.2881 1.0472 1.5383 19.113 3 0.326 2500 04230 0.8889 0.8205
10 06442 0.6518 0.9342 0.8651 1.0564 . 11.357 3 2417 2.500 04230 0.6442 0.6671
*20 0.3108 0.3338 0.5734 0.3335 0.8451 44.864 3 4650 2500 04230 03108 0.3219
*40 0.3042 0.3267 0.5497 02105 0.7775 54.480 3 4680 2500 04230 0.3042 0.3151
Auxiliary Tests Statistic Critical Skew  Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.95607 0.858 -0.1432 -0.4889
Equality of variance cannot be confirmed
“ypothesis Test {1-tail, 0.05) NOEC LOEC ChV TU MSDu  MSB  MSE  F-Stat  E-Prob of
Junnett's Test 10 20 14.1421 0.31589 0.52325 0.04294 12.1854 2.3E04 5,12 .
Linear Interpolation (80 Resamples}
Point ppb SE 95% CL(Exp) Skew
1C05 4073 . 0.908 2.199 7.687 0.2758
IC10 5.405 0.889 2163  7.880 -0.2761
IC15 6.392 0.820 2.508 8.941 -0.5422 1.0
Ic20 7.378 0.913  3.437 10455 -0.3701
IC25 8365 0.892 5.082 11.439 -0.0306 051
IC40 11.944 1627 7.778 18.6585 1.55822 0.8 |
" 1C50 14.841 2.666 11.023 35.725 2.1138 o7
‘o 0.6
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