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FOREWORD

This technical support document has been prepared to present data that will be used to prepare the
Marine Ecological Risk Assessment for The Old Fire Fighting Training Area (Site 09) at the Naval
Station - Newport at Coasters Harbor and Coasters Harbor Island in Newport Rhode Island. This
document has been prepared as stand-alone material that can be used for reference by authors and

reviewers both during the development and completion of the ERA and the RIFS for this site.

included in this Technical Support Document are validated results from chemical analysis of bulk
sediment, porewater extracted from sediment and elutriate prepared from sediment. Results from
chemical analysis of biota tissue (blue musselsz hard shell clams, and lobster muscle) are provided
as well, although these data have not been validated as of the date of this document. Validation is
in progress, and a supplement to this document will be provided prior to December 31, 1998.

Copies of the data validation memoranda are also included.

Also included in this Technical Support Document are separate reports for each of the effects
endpoints that were scoped for the ecological risk assessment for this site. Each report provides an
overview of the field and lab activities involved in the process, the data collected, and a summary
of the findings prepared by the scientists that performed the work. These effects test results are
provided in Appendix B. Minimal interpretations have been included in the summaries of the effects

tests, as this is more appropriate for the ecological risk assessment itself.
A base map is provided in a map pocket. This map presents the major features of the site, the

shoreline, and sample stations. The different types of samples collected and/or tests that were

performed at each of the stations are also depicted on this figure.

wW5298201 -1- CTO 269



‘\.

7

SEE DETAIL “A
FIGURE 2
14
)
P-4
>
)
X
b 4
@
v
z
)
[
A
A
LEGEND
23
)

NOTES:
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SEE DETAIL "B"
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2. ALL LOCATIONS TO BE CONSIDERED APPROXIMATE.

g oadvH

GRAPHIC SCALE

&)
™03 weorGn | TGNNGD L ST
<
gy N0Y
V1S

oL <

1200
|

1 INCH = 600 FEET

SITE & REFERENCE COLLECTION STATIONS

FIGURE 1

MARINE ECOLOGICAL RISK ASSESSMENT
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APPENDIX A
ANALYTICAL CHEMISTRY RESULTS



APPENDIX A-1
RESULTS OF SEDIMENT CHEMICAL ANALYSES:
ORGANIC, INORGANICS, SEM/AVS, TOC, GRAIN-SIZE



ANALYTICAL RESULTS

OLD FIREFIGHTER SITE

NAVAL EDUCATION AND TRAINING CENTER
NEWPORT, RHODE ISLAND

OFF-3-SD-0015

Sample Number OFF-1-SD-0015 OFF-2-SD-0015 OFF-4-SD-0015 OFF-5-SD-0015 OFF-5-SD-2025
Sample Location OFF-1 OFF-2 OFF-3 OFF-4 OFF-5 OFF-5
Date Sampled 3/27/98 3/27/98 3/27/98 3/27/98 3/27/98 4/27/98
QC Type None None None None None None
Fifleing e ] SEOMENT T ISEDIMENT | ISEDIMENT | ISEDIMENT | SEDIMENT | ~ISEDIMENT |
Polyaromatic Hydrocarbons (PAH) (UG/KG) o B T T T T
1-Methylnaphthalene 14.8 52.4(J 62.2|J 358(J 278|J 35
1-Methylphenanthrene 132 364 539 282 1460 121
2,3,5-Trimethyinaphthalene 7.7 452(J 22|J 226(J 121(J 13
2,6-Dimethyinaphthalene 18.9 103|J 66.9|J 535(J 476|J 303
2-Methylnaphthalene 26 776|J 89 2(J 38.1(J 330|J 425
Acenaphthene 23 88.1 371 54 966 132|J
Acenaphthylene 93 488 350 424 509 144
Anthracene 255 1100}J 1460|J 774|J 2810(J 380
Benzo(a)anthracene 100 3600 5690 2280 9300 882
Benzo(a)pyrene 5§95 2410 3450{J 2090 4830 973
benzo(b,},k)fluoranthene 2780 7710 17300{J 3500 25000 1610
benzo(e)pyrene 910 2370(J 52501 1310(J 7590|J 616
Benzo(g,h,))Perylene 876 2520)J 5370{J 1290|J 5990|J 547
Biphenyl 72 221 386 6.6 151 8.9|J
chryseneftriphenylene 790 2340 4560 1850 7300 790}J
Dibenzo(a,h)Anthracene 441 1290(J 2810)J 352|J 3410|J 345
Fluoranthene 1950 8350 14600 5580 19200 2300
Fluorene 403 303|J 598(J 177(J 1360|J 124|J
Indeno(1,2,3-cd)pyrene 1010 3070 6560(J 1200 7390 524
Naphthalene 31.9 171 149 136 258 88.3
Perylene 225 818 1490|J 607 1460 262
Phenanthrene 1060 5610 10700 3030 14600 1440
Pyrene 1780 6750 10700 4810 16900 2090
Sum PAHs (6 High Molecular Weight) 6660 24700 41800 16700 60900 7370
Sum PAHSs (7 Low Molecular Weight) 1530 7830 13700 4640 20800 2350
Sum PAHs (NOAA Status 8Trends) o drmmrae < 10200] [ 48600 L, 9100] T T29800] | 132000 13500]
PCB Cong.IOrganochIorme ‘Pesticides (UGIKG)NW S R S D e I ) R T e
1a,2a,3b,4a,5a,6b-hexachlorocyclohexane 06 06U 06|V 0.6{U 06|U 0.6|U
2,4-DDE 05 os8|U 08|U 0.8|U 0.8|U 08|U
2,4-0DT 1.1 18 07|J 26 1.7 1|V
4,4-DDD 3 14| 18|J 24|J 2|J 1.1
4,4-DDE 25 25|U 22|U 2|U 3|U 11|U
4,4-DDT 43 10 4 1.5 113 18|J
Aldnin 07 o7|U 07|V 0.7|U 07|V 0.7|U
alpha-Chlordane 08 07yJ 07|J 12 1.4 08U
Heptachlor 05 0.5|U 05|U 1.4{U 0.5|U os|u
Heptachlor Epoxide 05 0.5{U 0.5(U 06/[J 0.5/U 07
U - Not detected, UJ - DL approximate; J - Quantitation approximate,
sed * - From dilution analysis, R - Rejected; B - Below CRDL; NA - Not Analyzed 10of18




ANALYTICAL RESULTS

OLD FIREFIGHTER SITE

NAVAL EDUCATION AND TRAINING CENTER
NEWPORT, RHODE ISLAND

Sample Number OFF-1-SD-0015 OFF-2-SD-0015 OFF-3-SD-0015 OFF-4-SD-0015 OFF-5-SD-0015 OFF-5-SD-2025
Sample Location OFF-1 OFF-2 OFF-3 OFF-4 OFF-5 OFF-§

Date Sampled 3/27/98 3/27/98 3/27/98 3/27/98 3/27/98 4/27/98
QC Type None None None None None None

Fiteing ey o JSEDIMENT ) ISEDIMENT ..l . |SEDIMENT . |SEDIMENT _JSEDIMENT | JSEDIMENT . |..
Hexachlorobenzene 0.4(U 0.4(U 0.4|U 0.4(U 0.5|U 04iU
Mirex 03|J 06|U 0.6|U 0.6|U 0.6 06|U
PCB 101/90 1.2V 21|V 24|V 29 22{U 46
PCB 105 06(U 1.2|U 14|V 0.7|U 17)J 1.1|U
PCB 118 07(J 21 18 13 1.4 36
PCB 126 05(U 09|J 1.3|J 1.7|J 25(J 1|J
PCB 128 06 06(J os|J 21 0.9}J 14
PCB 138/163/164 1.9 10.7(J 11 2]J 11.4 162(J 72
PCB 153 15 25 25 1.9 4 36)J
PCB 170 o9lu 0.7{U 0.7|U 1.8 18 11
PCB 18 13|J 0.7|U 1.7 0.7|U 1.4 0.7{U
PCB 180 11 15 24 2 39 11
PCB 187/182/159 06 07 0.6 28 1.6 1
PCB 188 0.6|U 06U 08 0.6/U 1.3 06
PCB 195 oS|uU 0.6|U 06|V 12 35 07|J
PCB 200 03|J 1.2 1 18 2 05|U
PCB 206 1LY 05U 0.5|U 24|V 06|U 0.8{U
PCB 203 05|U 05|U 05|U 05|U 0.7|U 06U
PCB 28/50 0.7 0.7|U 06J 0.7|U 1.8 1.2
PCB 29 0.7|U 07|V 07|V 0.7|U 07|V 0.7|U
PCB 44 064{J 0.4|J 14(J 14)J) 1.4}J 12
PCB S0 05U 05U 05|V 05U 05|U 05|U
PCB 52 08|U 07|V 1jU 14(J 1.8|J 28
PCB 66/95 11 14 2 1.7 39 42
PCB8 85|J 03U 0.9(J 0.3|U 03|y 0.7\
PCB 87 o6|uUJ 0.9|(J 08(J 0.7|J 08|J 1
Sum of PCB Congeners 189 229 29.8 36.1 516 37
Sum of PCB Congeners X 2 378 722 103.2 74
rans-Nonachlor b os[J | e O8[U
s (IWGIKG) AR S R
Aluminum 21671.8|J 26983 7(J 23218 6|J 16491.8[J 16256 3(J 25226 7|J
Arsenic 63|J 8{J . 36)J 431J 36(J 49|J
Cadmium 031 0.14 0.18 006 023 055
Chromium 311 36.6 265 243 274 176
Copper 583 237 123 314 169 135
Iron 24310|J 29486.5(J 22871.71J 22907 6|J 17649 2|J 21741.8|J
Lead 131.4 90.2 60.1 855 1387 598
Manganese 3536 3022 387.4 369 166 8 282

U - Not detected; UJ - DL approximate, J - Quantitation approximate,
sed * - From dilution analysis; R - Rejected, i - Below CRDL; NA - Not Analyzed 20f18




ANALYTICAL RESULTS

OLD FIREFIGHTER SITE

NAVAL EDUCATION AND TRAINING CENTER

NEWPORT, RHODE ISLAND
Sample Number OFF-1-SD-0015 OFF-2-SD-0015 OFF-3-SD-0015 OFF-4-SD-0015 OFF-5-SD-0015 OFF-5-SD-2025
Sample Location OFF-1 OFF-2 OFF-3 OFF-4 OFF-5 OFF-5
Date Sampled 3/27/98 3/27/98 3/27/98 3/27/98 3/27/98 4/27/98
QC Type None None None None None None
PN i o v v e |[SEOMENT | JSEOIMENT | ISEDIMENT | ISEDIMENT | ~[SEDIMENT | ISEDIMENT = |
Mercury 0.371 0081 0.05{V 005|V 0.05|U 0.071
Nickel 34 26.2 222 20.2 19 28
Siiver 0.46{J 0.13|]uWJ 0.13|UJ 0.13|UJ 013|UJ 0.13{UJ
2NC o an e . . 1564 o148 1008]Y 106 798|U e O52|U
SISEM (pMOLEIGRAM DRYWT) ......................................... Pe St h . bamiesine traes N A N v Gt s
Acid Volatile Sulfide 0.1|U 0.1|U 023 0.1|U 23.82 NA
Cadmium 0.001 0.001 0001 0 0002 NA
Copper 0.341 0.117|U 0108|U 0.413 0.156|U NA
Lead 0.505 0.215 0.119 0.507 0386 NA
Nickel 0052|U 0.04|U 0.036|U 0.126 0.152 NA
SEM-AVS NA NA 0562|J NA -22144{J NA
SEM/AVS NA NA 3.442]J NA 007|J NA
ZING  tiae s e o e R o T 0,549 - 0527 L.0s7) .. 9982] NA
Fotal Or'ga'nic'di'r'ﬁ'c;ri"( P REENf) PRI el e RIS e Heenserensesssies cone e sesedid Pt R
% Water 32 19.4 20 201 26.2 17.3
Loss on Ignition 41 25 22 241 24 1.9
Total Organic Carbpq S 1.8 ‘!.1 | 0 9 ) 09 1 08
Grain Size (PERCENT) ] ) ]
CLAY 02 0.1 02 0.1 03 03
SAND 96 97.1 95.2 98.5 97.1 914
SILT 3.9 28 46 1.5 26 8.3

U - Not detected, UJ - DL approximate; J - Quantitation approximate;
sed * - From dilution analysis, R - Rejected; B - Below CRDL; NA - Not Analyzed 3of18




ANALYTICAL RESULTS

OLD FIREFIGHTER SITE

NAVAL EDUCATION AND TRAINING CENTER
NEWPORT, RHODE ISLAND

Sample Number OFF-5-SD-5560 OFF-6-SD-0015 OFF-6-SD-2025 OFF-6-SD-3540 OFF-7-SD-0015 OFF-8-SD-0015
Sample Location OFF-5 OFF-6 OFF-6 OFF-6 OFF-7 OFF-8
Date Sampled 4/27/98 3/27/38 4/27/98 4/27/98 3/27/98 4/7/98
QC Type None None None None None None
Fitering — |sEoweNT T SEDIMENT | ISEOMENT | ISEDMENT ~ | [SEDIMENT ] |SEDIMENT
Polyaromatlc Hydrocarbons {PAH) (UG/KG) T R I e A St D I I e
1-Methyinaphthalene 74|V 132|J 120 79 346 1"
1-Methylphenanthrene 62|V 680 185 9.8 104 22
2,3,5-Trimethylinaphthalene 48|V 363(J 481 1.7J 17.7 23|J
2,6-Dimethyinaphthalene 8.6|U 148|J 261 10 598 245
2-Methylnaphthalene 36(U 170{J 280 96 549 144
Acenaphthene 8.2|U 34 249|J S525|J 120 34
Acenaphthylene 46|U 195 958 31(J 169 18.5
Anthracene 84|U 1170}J 629 615 393 70.1
Benzo(a)anthracene 8|uU 4250 988 118 1160 214
Benzo(a)pyrene 3|V 1990 1750 116 1330 218
benzo(b,j,k)fluoranthene 9(U 9390 3580 237 2850 411
benzo(e)pyrene 6(U 3270{J 1490 81.2 966 161
Benzo(g,h,!)Perylene 2.2yJ 2630(J 1260 743 1020 141
Biphenyl 6.4/UJ 46.7 42| 3|J 147 6.4|U
chrysene/triphenylene 10(U 3350 791|J 103{J 519|J 196
Dibenzo(a,h)Anthracene 28U 1390{J 357 23 293 415
Fluoranthene 9|V 11200 2840 Ky 2190 455
Fluorene 710 392|J 253|J 25.7(J 160 M7
Indeno(1,2,3-cd)pyrene 12|J 3030 1140 722 968 136
Naphthalene 36(U 161 174 10 70 28
Perylene 44U 734 407 329 363 60.4
Phenanthrene 10(U 9470 2040 249 1320 261
Pyrene 8|U 9770 3340 286 2120 401
Sum PAHSs (6 High Molecular Weight) 9 32000 10100 966 7620 1530
Sum PAHs (7 Low Molecular Weight) 1 11900 3720 412 2280 456
Sum PAHs (NOAA Status &Trends) T _ 27 . 64000 22300 1910 .. 16300| 2960
PCB Cong./Organochlorine Pesticides (UG/KG) T T - - o o
1a,2a,3b,4a,5a,6b-hexachlorocyclohexane 06U 0.8(J 06|V 06{U o2y 03|J
2,4-DDE 0.8|U 08|U 08|V 08|U 0.8|U os8|U
2,4-DDT 1(U 1.4 1|U 1|U 1(U 1|v
4,4-DDD 03(U 3.8(J 22 09(U 38 08|J
4,4-DDE 09ju 38 31 09|U 31 07(J
44-DDT 2|J 98 22| 06(U 27 1.1
Aldrin 07|V 07(U 07|U 07|V 07|U 01{J
alpha-Chlordane os8|U 06(J 08|U 08U 0.7(J 0.1}J
Heptachlor 05U 05U 05U o8ju 03(J 05|V
Heptachlor Epoxide 0.5|U 0.5|U 47 05|V 0.5{U 05(U
U - Not detected; UJ - DL approximate; J - Quantitation approximate,
sed * - From dilution analysis; R - Rejected; B - Below CRDL, NA - Not Analyzed 40f 18




ANALYTICAL RESULTS

OLD FIREFIGHTER SITE

NAVAL EDUCATION AND TRAINING CENTER
NEWPORT, RHODE ISLAND

Sample Number OFF-5-SD-5560 OFF-6-SD-0015 OFF-6-SD-2025 OFF-6-SD-3540 OFF-7-SD-0015 OFF-8-SD-0015
Sample Location OFF-5 OFF-6 OFF-6 OFF-6 OFF-7 OFF-8
Date Sampled 4/27/98 3/27/98 4/27/98 4/27/98 3/27/98 4/7/98
QC Type None None None None None None
Fitenng . ... oo o v oo s s | SGOIMENT ool oo [SEDIMENT SEDIMENT 1. ISEOMENT | |SEOIMENT | |SEDIMENT | .
Hexachlorobenzene 04U 0.6|U 0.4(U 0.4|U 0.4/U 04|U
Mirex 06jU 05|J 06U 0.6(U 0.4|J 06(U
PCB 101/90 06U 2|U 33 06(U 27 11|U
PCB 105 0.6|U 07|V 21 06(U 1.3|UJ 06|V
PCB 118 07|V 1.6 31 07|V 23 1.1
PCB 126 05U 0.5|UJ 2(J 05| 08U 0.5(UJ
PCB 128 04|U 1.8(J 22 04{U 1 06|V
PCB 138/163/164 0.6|U 3|J 9.7 0.6 52 24
PCB 153 0.4|UJ 27 36|J 0.4{UJ 35 2
PCB 170 05|V 18|J 25 06|U 1.2(U 08(U
PCB 18 07|V 28 11.6 0.7|U 06|J 0.7\U
PCB 180 05|U 21[J 55 05|V 25 12
PCB 187/182/159 05|V 1.9|J 43 06 1.6 0.9|U
PCB 188 06|U 26 07 06(U 0.7 0.5{J
PCB 195 06(U 0.6|UuJ 06jU 06(U 0.6|U 0.6{U
PCB 200 05U 11414 12 05(U 04(J 0.4|J
PCB 206 07|U 06|UJ 27V 07|V 06 0.8
PCB 209 05U 4.1)J 35 05|U 08 08
PCB 28/50 0.7{U 27 20 1 1 03|J
PCB 29 0.7|U 0.7|U 07|V 07|V 07|V 0.7|VU
PCB 44 05|V 1.8|J 69 05 19 05|V
PCB 50 05(U 05|V 0.5|U 05(U 05U 0.5|U
PCB 52 07|V 26(J 8.1 07{U 14 07|V
PCB 66/95 0.5{U 34 10.7 05|V 33 1.1
PCB8 03|U 06 44|J 03U 03U 03|V
PCB 87 0.6|U 1.6{J 1.6 06(U 1 06|U
Sum of PCB Congeners 3 382 106.9
Sum of PCB Congeners X 2 5 76.4 213.8
trans-Nonachior """ 08y .o8[U
Metars (MGKG) S T TR R R S
Aluminum 328025(J 22706 9(J 24964.6|J 26685.6(J 21885.3|J 27137(J
Arsenic 53}J 41(J 75|J 3.7(9 6.81J 43(J
Cadmium 1.29 015 068 0.14 0.29 019
Chromium 29.5 23 35.3 29.7 431 423
Copper 57 1 42 66 328 1
Iron 228456|J 19992.8|J 23113.2|J 18709|J 27506.2|J 21704.3|J
Lead 12.2 472 156.3 18.7 294 379
Manganese 345 257.5 285.1 2119 3316 356.2
U - Not detected; UJ - DL approximate; J - Quantitation approximate,
sed * - From dilution analysis; R - Rejected, B - Below CRDL; NA - Not Analyzed Sof18




ANALYTICAL RESULTS
OLD FIREFIGHTER SITE

NAVAL EDUCATION AND TRAINING CENTER

NEWPORT, RHODE ISLAND

OFF-6-SD-0015

Sample Number OFF-5-SD-5560 OFF-6-SD-2025 OFF-6-SD-3540 OFF-7-SD-0015 OFF-8-SD-0015
Sample Location OFF-5 OFF-6 OFF-6 OFF-6 OFF-7 OFF-8
Date Sampled 4/27/98 3/27/98 4/27/98 4/27/98 3/27/98 4/7/98
QC Type None None None None None None
Fienng @@ @ s B SEDIMENT SEDIMENT .| . [SEDIMENT SEDIMENT . ...J.. JSEOIMENT | ISEDIMENT |
Mercury 0.05|U 0.05(U 0.176 0.05|U 0.119 0.148
Nickel 245 19.3 248 216 28.1 15.8
Silver 0.13|UJ 0.13|uJ 0.19(J 0.13{UJ 0.18|J 0.17{J
ane ... . it (ST 10571V 2671 758U 1551 L s 934U
Ry (;iMbLE/GRAM ok : Lo b P veren s 3 RTINSO R R TRt T e
Acid Volatile Sulfide NA 26 06 NA NA 3821 621
Cadmium NA 0.002 NA NA 0 002 0.003
Copper NA 0.177{U NA NA 0.09|U 0397
Lead NA 0168 NA NA 0221 0122
Nickel NA 0077|U NA NA 0068|U 0065(U
SEM-AVS NA -24 841(J NA NA -37.331[J -4647(J
SEM/AVS NA 0.047(J NA NA 0.023|J 0252(J
NG o s St UNA 0704 ANA ANA , 9498 0976
Total Organic Carban PERGEN ™=+ ATl L s B R L TR v i Do s P S
% Water 19.4 N7 225 18 34 349
Loss on Ignition 1.6 42 3.1 17 45 3
Total Organic Carbon 0.7 18] 13 o7 | . 19 13
Grain Size (PERCENT) ' ] ) 117 B
CLAY 05 0.3 1 08 0.6 04
SAND 896 942 81.8 906 86.7 728
SILT 99 55 17.2 86 12.7 267
U - Not detected; UJ - DL approximate; J - Quantitation approximate,
sed * - From dilution analysis; R - Rejected; B - Below CRDL; NA - Not Analyzed 6of18



ANALYTICAL RESULTS

OLD FIREFIGHTER SITE

NAVAL EDUCATION AND TRAINING CENTER
NEWPORT, RHODE ISLAND

Sample Number OFF-9-SD-0015 OFF-10-SD-0015 OFF-10-SD-1520 OFF-10-SD-2530 OFF-11-SD-0015 |OFF-11-SD-105110
Sample Location OFF-9 OFF-10 OFF-10 OFF-10 OFF-11 OFF-11
Date Sampled 4/7/98 4/3/98 4/7/98 4/7/98 4/3/98 4/7/98
QC Type None None None None None None
Filtering N e |SEDIMENT SEDIMENT SEDIMENT ....JSEDIMENT __|SEDIMENT | SEpJMgNt .
i’olyaromaifé ﬁydrocarbons (PAH) (UG/KG) T ) o T EEEsSm—— i
1-Methylnaphthalene 1.7{J 22 214J 0.7{J 6.2|J 71|V
1-Methylphenanthrene 44|J 3 334 - 1.9{J 148 6.2|U
2,3,5-Trimethylnaphthalene 04|J 48|U 0.3jJ 0.7|J 2| 48|V
2,6-Dimethyinaphthalene 124 9|J 6.2|J 25|J 185(J 5|J
2-Methyinaphthalene 31 3.1(J 3J 26(J 17.5J 36(U
Acenaphthene 411J 25(J 18|J 09|J 27.9 82|U
Acenaphthylene 57 41[J 3|4 21(J 9 46|V
Anthracene 1.3 98(J 8.9 35(J 64(J 04|J
Benzo(a)anthracene 57.3 352 234 155 168 8|uU
Benzo(a)pyrene 76.1 451 313 198 148 3jU
benzo(b,j k)flucranthene 152 946 70.8 342 284 9|U
benzo(e)pyrene 58.4 41 3(J 31.2 165 107(J 6|U
Benzo(g,h,i)Perylene 525 40.5(J 318 18.6 95.2|J 1.8|J
Biphenyl 64|U 1.2|J 1.4)J 1.6{J 3.7(J 6.4|UJ
chrysenefriphenylene 596 318 31J 15)J 117 10{V
Dibenzo(a,h)Anthracene 13.6(U 86jJ 6.6 48 239|J 08}J
Fluoranthene 117 862 70.4 357 388 9ju
Fluorene 53(J 28|J 2/ 16(J 251(J 03lJ
Indeno(1,2,3-cd)pyrene 48.1 35.3 269 148 86.3 1.5(J
Naphthalene 43 4 35|J 27(J 98 36(U
Perylene 214 128 89 6.3 348 6.4
Phenanthrene 46.3 313 267 16.2 238 1(U
Pyrene 102 875 63.5 40.2 337 G
Sum PAHs (6 High Molecular Weight) 425 294 226 131 1180 6
Sum PAHSs (7 Low Molecular Weight) 80 58 49 30 391 1
Sum PAHs (NOAA Status &Trends) G0 T o N DR EZ< I -
PCB Cong. IOrganochlonne Pesticides (UGIKG) T e R e e T T
1a,2a,3b,4a,5a,6b-hexachlorocyclohexane 0.11{J 06|U 0.6{U 0.6|U 06|U 06|V
2,4-DDE 08ju 0.8|U 0.8{U 08|V 08|V 05|U
2,4-DDT 1jU 1{u 14U 1|V 1|U 1{U
4,4-DDD 09|U 0.8(U 09U o9ju os|U 0.8{U
4,4-DDE 09|V 09U 08U 09|U 09|V 1|y
4,4-DDT 0.8 07 0.6|J 06(U 1.6 06{U
Aldrin 0.7|U 0.7\U 0.7|U 0.7|U 0.7|U 0.7(U
alpha-Chlordane o1jJ 08U 0.8|U 08(U 08|U 08|U
Heptachlor 0.5|U 05U 0.5|U 0.5|U 05U 05|V
Heptachlor Epoxide 0.5|U 0.5{U 0S|U 05U 28(J 05|U
U - Not detected, UJ - DL approximate, J - Quantitation approximate,
sed * - From dilution analysis; R - Rejected; B - Below CRDL; NA - Not Analyzed 7of 18



ANALYTICAL RESULTS
OLD FIREFIGHTER SITE

NAVAL EDUCATION AND TRAINING CENTER

NEWPORT, RHODE ISLAND

Sample Number OFF-9-SD-0015 OFF-10-SD-0015 OFF-10-SD-1520 OFF-10-SD-2530 OFF-11-SD-0015 |OFF-11-SD-105110
Sample Location OFF-9 OFF-10 OFF-10 OFF-10 OFF-11 OFF-11
Date Sampled 4/7/98 4/3/98 4/7/98 4/7/98 4/3/98 4/7/98
QC Type None None None None None None
Filtering @ @ e o s SEDIMENT | [SEDIMENT | |SEDIMENT [  I|SEDIMENT ...l |SEOIMENT SEDIMENT ...l .
Hexachlorobenzene 04|U 4|V 0.4|U 0.4{U 0.4|U 04|U
Mirex 0.6{U 6|V 0.6|U 06{U 06(U 06(U
PCB 101/80 0.6|U T|U 0.6(U 0.6{U 22U 06|V
PCB 105 06|U U 0.6|U 06U 1.3|U 06|U
PCB 118 0S(J 7{J 06(J 07|V 2 07|V
PCB 126 05iU 5|U 0.5V 05U 07(J 0.5V
PCB 128 04|uJ 5|U 0.4|U 0.4(U 06 0.4(U
PCB 138/163/164 1 1 06{U 35 0.6
PCB 153 09(J 04| 33 04|UJ
PCB 170 uJ v 0S|U 05U 15 05|V
PCB 18 U U 07|V 07|V 35 0.7{U
PCB 180 05|U 05{U 32 0.5{U
PCB 187/182/159 V) . 05(U 05|U 2 0.5|U
PCB 188 u 6|U 06(U 06|U 06|J 0.6{U
PCB 195 U 61U 0.6|U 06|U 0.7 06|V
PCB 200 J 4|J 0.1}J 01|J 0.4|J 0.1(J
PCB 206 J 3JU 1|U 13|V 1.5(U 05(U
PCB 209 J U 0.5|U 05(U 0.5{U 05(U
PCB 28/50 .5|J Y 01(J 01(J 74 0.7(U
PCB 29 7{U Y 0.7(V 07{U 07|V 0.7V
PCB 44 U J 0.2[J 0.2}J 33|J 0.5(U
PCB 50 5|V V) 05|U 05|V 05|U 0.5|U
PCB 52 U 7|V 07U 07|V 34\ 0.7|U
PCB 66/95 .5|UJ 05|V 05(U 6.5 05|U
PCB 8 u u 03|U 0.3(U 08 0.3|U
PCB 87 u uJ 06(U 06(U 08|J 0.6|U
Sum of PCB Congeners 29 0.4 442 07
Sum of PCB Congeners X 2 58 08 88.4 14
trans-Nonachior e 08U 08U 08U
RN (MGIKG ) L TGN SR T S RS RO g pe
Aluminum 26673 4{J 262438|J 283658|J 323702(J 19537.4|J 28758 7|J
Arsenic 4.3)J 34| 29(J 3.3\J 27|\J 47(J
Cadmium 011 015 0.18 007 0.22 02
Chromium 386 321 301 392 302 231.7
Copper 69 98 9 77 91 53
Iron 24714(J 17984 9|J 18630 6(J 218635(J 14918 6|J 17217{J
Lead 252 273 17.1 16.9 38.7 127
Manganese 515.8 357.1 409.5 252.6 331 290
U - Not detected, UJ - DL approximate; J - Quantitation approximate;
sed * - From dilution analysis; R - Rejected: B - Below CRDL; NA - Not Analyzed 8of 18



ANALYTICAL RESULTS

LD FIREFIGHTER SITE

NAVAL EDUCATION AND TRAINING CENTER

NEWPORT, RHODE ISLAND
Sample Number OFF-9-SD-0015 OFF-10-SD-0015 OFF-10-SD-1520 OFF-10-SD-2530 OFF-11-SD-0015 |OFF-11-SD-105110
Sample Location OFF-9 OFF-10 OFF-10 OFF-10 OFF-11 OFF-11
Date Sampled 4/7/98 4/3/98 4/7/98 4/7/98 4/3/98 4/7/98
QC Type None None None None None None
PN e e oo e ] SEOIMENT SEDIMENT .| ISEDIMENT | JSEDIMENT SEDIMENT | ISEDIMENT |
Mercury 0.05|U 0.07 0.07 0.073 0.125 0 051
Nickel 183 125 141 19.7 109|U 128
Silver 0.13|UJ 0.13(WJ 0.13|WJ 0.13(UJ 0.17|J 0.13(UJ
2N s s s 198\ CS3u g 606{U 485)U ssSlU| ... 283V
AVSISEM (IIM SRR Ry WT) : P OOV SRR AR SUPPP Y R ZS O O SRt SO SISO Rty D S Rty
Acid Volatile Sulfide 44 729 NA NA 1303 NA
Cadmium 0.001 0.002 NA NA 0.002 NA
Copper 0.269 0212 NA NA 0.183|V NA
Lead 0.061 0079 NA NA 0094 NA
Nickel 0.049|U 0062|U NA NA 0.066|U NA
SEM-AVS -3.624{J -6363|J NA NA -12.018|J NA
SEM/AVS 0184|J NA NA 0.078|J NA
NG i e 0435 NAT NA L7 I T
i"&"a’i'a‘n:é;ﬁfééa'fﬁbri (PE kéE‘Ni’)m Hoeoned PR R B e T T B
% Water 28 314 171 152 334 336
Loss on Ignition 27 25 16 1.9 24 37
Toal Organic Carbon R 11 07 L 98 . 18,
Grain Size (PERCENT) : . . PR PO . .
CLAY 04 37 05 04 0.8 0.3
SAND 88.1 85.7 89 943 87.8 498
SILT 11.5 107 105 $3 14 499

U - Not detected, UJ - DL approximate; J - Quantitation approximate;
sed * - From dilution analysis; R - Rejected; B - Below CRDL; NA - Not Analyzed 90of18



ANALYTICAL RESULTS

OLD FIREFIGHTER SITE

NAVAL EDUCATION AND TRAINING CENTER
NEWPORT, RHODE ISLAND

Sample Number OFF-11-SD-5055 OFF-12-SD-0015 |OFF-13-SD-0015 |OFF-14-SD-0015 OFF-15-SD-0015 OFF-16-SD-0015
Sample Location OFF-11 OFF-12 OFF-13 OFF-14 OFF-15 OFF-16
Date Sampled 4/7/98 4/3/98 4/3/98 4/7/98 4/7/98 4/3/98
QC Type None None None None None None
FREing o [SEDIMENT T "|SEDIMENT | |SEDIMENT | ‘[SEDIMENT | |SEDMENT | [SEDIMENT [
Polyaromatlc Hydrocarbons (PAH) (UG/KG) R e - T o N R
1-Methyinaphthalene 7.1|U 78.8|J 432(J 9.4 46|J 17.6{J
1-Methylphenanthrene 79 220 1771J 201 114 436(J
2,3,5-Tnmethyinaphthalene 1.8(J 208|J 12.9)J 26(J 0.8|J 6|J
2,6-Dimethyinaphthalene 15.9 88.9|J 552(J 156 7.3|J 378|J
2-Methyinaphthalene 36(U 117|J 656/(J 155 9.5 239{J
Acenaphthene 13.41J 321 110[J 11.4 5.1|J 37.6{J
Acenaphthylene 1.1J 58.3 156|J 25.2 11.9 35.8|J
Anthracene 214 572{J 482|J 51.8 35 88|J
Benzo(a)anthracene 4.7 1200 1160|J 216 106 195(J
Benzo(a)pyrene 375 1420 1150|J 255 103 220(J
benzo(b.j,k)fluoranthene 711 2730 2430|J 457 366 435|J
benzo(e)pyrene 225 1080{J 939{J 213 140 187|J
Benzo(g,h,i)Perylene 252 815]J 744|J 195 100 181(J
Biphenyl 24|J 288 205(J 6 4[U 64|U 9.1|J
chryseneftriphenylene 421 998 774|J 190 873 151|J
Dibenzo(a,h)Anthracene 48 280(J 213)J 52.2 44 496|J
Fluoranthene 146 3120 2600(J 308 185 444 ()
Fluorene 12{J 271|J 123|J 17.2 7.6 341|J
Indeno(1,2,3-cd)pyrene 231 mn 646}J 172 116 156|J
Naphthalene 36|V 128 61.2|J 206 113 199(J
Perylene 40.2 257 253(J 79.4 329 629|J
Phenanthrene 136 2510 1440|J 130 874 331y
Pyrene 125 3020 25301J 344 187 513|J
Sum PAHSs (6 High Molecular Weight) 402 10000 8430 1360 712 1570
Sum PAHSs (7 Low Molecular Weight) 184 3980 2440 271 168 570
Sum PAHs (NOAA Status &Trends) v b r a0 L20100] . 162000 | 2800 1860] L .. ... ...3280]
PCB COng IOrganochIorme Pestlcldes (UGIKG) o o oo m—— I R I o
1a,2a,3b,4a,5a,6b-hexachlorocyclohexane 06(U 06(U 06U 06jU 0.5(J 06{U
2,4-DDE 08|U 0.9 0.8|U 08|U 08(U 0.8|U
2,4-DDT 1|U 0.6(J 12 1|U 1{U 12
44-DDD 09(u 112(J 19.7|J 14 06]J 22/J
4,4-DDE 09U 6.2 10.8 0.9(J 05(J 18(U
4,4-DDT 06|V 48 109 2 08 16
Aldrin 0.7{U 07U 07(U 07(U 07|U 0.7|U
alpha-Chlordane 08U 1.2 1.4 02[J 0.1{J 0.9
Heptachlor 05|V 05(U 1.3|U 02(J 0.1[J 0S5(U
Heptachlor Epoxide 05|V 24| 11)J 0.5(U 0.5{U 05|U
U - Not detected; UJ - DL approximate, J - Quantitation approximate,
sed * . From dilution analysis, R - Rejected; B - Below CRDL; NA - Not Analyzed
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ANALYTICAL RESULTS

OLD FIREFIGHTER SITE
NAVAL EDUCATION AND TRAINING CENTER

NEWPORT, RHODE ISLAND

Sample Number OFF-11-SD-5055 OFF-12-SD-0015 |OFF-13-SD-0015 |OFF-14-SD-0015 OFF-15-SD-0015 OFF-16-SD-0015
Sample Location OFF-11 OFF-12 OFF-13 OFF-14 OFF-15 OFF-16
Date Sampled 4/7/98 4/3/98 4/3/98 4/7/98 4/7/98 4/3/98
QC Type None None None None None None
Fitering o s SEDIMENT | . ISEDIMENT | [SEDIMENT | |SEDIMENT ~ | [SEDIMENT | [SEDIMENT = |
Hexachlorobenzene 04|V 0.8(U 04|U 0.4|U 04U 0.4jU
Mirex 06|U 0.6{U 06(U 04(J 0.4|J 0.6jU
PCB 101/90 06|U 41 59 22 09ju 19|V
PCB 105 06{U 1.7\J 35\ 0.9|UJ 06|U 0.9|U
PCB 118 0.7({U 32 6.6 23 08 23
PCB 126 0.5(U 18(J 49(J 11 05|uJ 12(J
PCB 128 0.4{U 18 4 08U 04|uJ
PCB 138/163/164 06{U 77 133 31 1.7 49
PCB 153 0.4{UJ 54 93 34 1.7 33
PCB 170 05S|{u 3.8 58 08U 06|V 1.5
PCB 18 07(u 24 0s(J 11 07|V 03y
PCB 180 05(uU 64 93 1.6 1.1 17
PCB 187/182/159 0S{u 37 5.5 18 0.7|V 1.7
PCB 188 06jU 1 16 08 06U
PCB 195 0.6|U 0.8{J 37 06U 0.6|U 0.6|U
PCB 200 0siu 16 05|U 04(J 04|J 0.5|U
PCB 206 05SsjuU 1.9]U 4 1 0.7 06|U
PCB 209 0Ss|uU 22 3 12 0.6 08|U
PCB 28/50 07(u 42 13 09 0.3(J 0.7{u
PCB 29 07(y 0.7|U 07|U 07|V 0.7|U 07U
PCB 44 0s(u 2(J 24 0.6 05U 0.8(J
PCB 50 05U 05U 05U 0.5{U 05U 05|V
PCB 52 0.7(U 32\ 29J 11 0.7(U 08|U
PCB 66/95 05U 5 46 22 0.9(U 1.7
PCB 8 03|V 15 09 0.5iu 0.3(U 06
PCB 87 06{U 1.6]J 25(J 0.6{U 06(U 0.7|J
Sum of PCB Congeners 2 65.1 955 248 73 27
Sum of PCB Congeners X 2 4 130 2 191 496 146 454
rans-Nonachlor 98U | . 08)J K0 04]J 02[J | 08[u
s iMGIKG) R N i TR TR L S L R T
Aluminum 25777.2\J 35681 1(J 40998 8(J 282756|J 268427|J 29666 5|J
Arsenic 51 5.2{J 6(J 85(J 370 J
Cadmium 0.27 0.53 08 0.12 0.18 0.36
Chromium 321 586 737 449 41 48
Copper 49 37 808 189 11.6 239
lron 20471.9(J 277173y 33406.4|J 21879(J 210104|J 24706 3|J
Lead 11.6 1142 2019 446 331 61.2
Manganese 364 3681 3359 324 366 5 3416
U - Not detected; UJ - DL approximate; J - Quantitation approximate;
sed * - From dilution analysis, R - Rejected; B - Below CRDL; NA - Not Analyzed 110f 18



ANALYTICAL RESULTS

OLD FIREFIGHTER SITE

NAVAL EDUCATION AND TRAINING CENTER
NEWPORT, RHODE ISLAND

Samplte Number OFF-11-SD-5055 OFF-12-SD-0015 |OFF-13-SD-0015 |{OFF-14-SD-0015 OFF-15-SD-0015 OFF-16-SD-0015
Sample Location OFF-11 OFF-12 OFF-13 OFF-14 OFF-15 OFF-16
Date Sampled 4/7/98 4/3/98 4/3/98 4/7/98 4/7/98 4/3/98
QC Type None None None None None None
Fiteing .. ... SEDIMENT | |SEDIMENT | [SEDIMENT [ ISEOIMENT = | JSEOIMENT 1. [SEOMENT 1.
Mercury 005U 0376 1.355 0.196 0.1 0.208
Nickel 758 21.4 29.7 159 142 18.2
Silver 0.13(uJ 048|J 106|J 0.23|J 0.19(J 0.44|J
zne s 573 1465 | 2634 .. %8lU X 1078[U
AVSISEM(uMOLEIGRAM okvwn RS SR P ARSI X RECINIES N IRE e RO Ot
Acid Volatile Sulfide NA 24.03 48 59 10.3 71 23.68
Cadmium NA 0 005 0009 0002 0.002 0.005
Copper NA 0.079{U 0062|U 0.417 0393 0303
Lead NA 0.249 0.589 015 0121 017
Nickel NA 0041|U 0132 0108|U 0.071|V 0053|V
SEM-AVS NA -23024(J -46 678{J -8347(J -5555|J -22058(J
SEM/AVS NA 0042|J 0.039/J 0.19J 0.218{J 0069|J
2 SO I [ 0632 2l T (2] 0 -2/ I I 1081
Fiial Organie démdh'iPERCENT) ............ IR HLameE L 1L A srol
% Water 287 489| |. 60 2 41.6 323 49
Loss on Ignition 31 5.7 9.3 45 28 59
Tofal Organic Carbon —_ 13 25 4 2 12 26
Grain Size (PERCENT) ) ) ’ ' B
CLAY 0.9 1 6.1 13 0.5 39
SAND 79.8 442 145 59.1 873 33
SILT 193 54.7 795 397 12.2 928
cod U - Not detected, UJ - DL approximate; J - Quantitation approximate;

* - From dilution analysis; R - Re]ected;&‘wlow CRDL; NA - Not Analyzed

12018



ANALYTICAL RESULTS

OLD FIREFIGHTER SITE

NAVAL EDUCATION AND TRAINING CENTER
NEWPORT, RHODE ISLAND

Sample Number OFF-17-SD-0015 OFF-18-SD-0015 OFF-18-SD-105110  |OFF-18-SD-5055 OFF-19-SD-0015 [OFF-20-SD-0015
Sample Location OFF-17 OFF-18 OFF-18 OFF-18 OFF-19 OFF-20

Date Sampled 4/3/98 4/3/98 4/7/98 4/7/98 4/7/98 4/3/98
QC Type None None None None None None

Filtering A SEDIMENT =~ | [SEDIMENT _.|SEDIMENT .. |SEDIMENT | ~|[SEDIMENT | |SEDIMENT = |
i’olyaromaiic Hyd'r“acva“rb%fs“ﬁmﬂ) (UG/KG) T R R R T - T
1-Methylnaphthalene ’ 1114 314(J 59 64.4 18.9 43.7(J
1-Methylphenanthrene 253 108 168 359 20.2 44.4
2,3,5-Trimethyinaphthalene 25(J 11.5(J 17.7 13.6 36|J 56|J
2,6-Dimethyinaphthalene 221|J 453(J 824 245 54.3 43.9(J
2-Methylnaphthalene 197|J 63 8|J 91.1 210 315 40 4|J
Acenaphthene 256 §9.7 208(J 52.8(J 438 75.3
Acenaphthylene 411 141 80.2 210 406 148
Anthracene 120{J 340(J 799 741 104 217(J
Benzo(a)anthracene 251 730 1260 787 316 320
Benzo(a)pyrene 333 964 1170 931 322 257
benzo(b,j,k)fluoranthene 654 2290 2190 1790 618 588
benzo(e)pyrene 2731J 963|J 841 772 234 197|J
Benzo(g,h,i)Perylene 27000 899|J 643 944 201 131)J
Biphenyl 5.6(J 173 321|(J 38.3|J 18.2 17.9
chrysene/triphenylene 203|J 631 951(J 491|J 277 296
Dibenzo(a,h)Anthracene 761|J 273|J 204 248 574 503(J
Fluoranthene 528|J 1880 3020 1350 542 882
Fluorene 30.9|J 748(J 302{J 100(J 513 926(J
Indeno(1,2,3-cd)pyrene 237 785 619 821 195 150
Naphthalene 25 68 1 157 158 533 40.1
Perylene 805 276 864 295 856 634
Phenanthrene 271 918 1930 528 294 828
Pyrene 544|J 1810 2520 1500 523 751
Sum PAHs (6 High Molecular Weight) 1930 6290 9110 5310 2040 2560
Sum PAHs (7 Low Molecular Weight) 533 1670 3570 1999 9 619 1310
Sum PAHs (NOAA Status &Trends) | 4050] | 1340 18200 Tz7o0f | Ao 50
PCB Cong./Organochlorine Pesticides (UG/IKG) | [ |~ 77777 vroomopt oyt T T T e e e
1a,2a,3b,4a,5a,6b-hexachlorocyclohexane 06(U 06|U 06(U 06|U 0.9 06U
2,4-DDE 0.8(U 0.8|U 08U 08|U 08(U 0.8{U
2,4-DDT 0.7(J 1.8 1{U 07(J 1{U 1jU
4,4-DDD 12.9(J 158(J 09|V 46.2|J 1.1 114J
4,4-DDE 23U 10.5 09|V 95 1.2 1.1|U
4,4-DDT 41 95 11|J 17.3|J 1.8 1.7
Aldrin 07(U 0.7{U 07(U 0.7|VU 0.2|J 0.7|U
alpha-Chlordane 08(U 11 08U 0.7(J 0.8 0.8|U
Heptachlor 05(U 05|V 05(U 0.5|U 05(U 0.45995 (U
Heptachlor Epoxide 05|U 1{J 05U 0.8 05U 0.5|U

U - Not detected; UJ - DL approximate; J - Quantitation approximate;
sed * - From dilution analysts, R - Rejected; B - Below CRDL; NA - Not Analyzed 130of 18



ANALYTICAL RESULTS
OLD FIREFIGHTER SITE

NAVAL EDUCATION AND TRAINING CENTER
NEWPORT, RHODE ISLAND

OFF-18-SD-0015

Sample Number OFF-17-SD-0015 OFF-18-SD-105110 |OFF-18-SD-5055  |OFF-19-SD-0015 |OFF-20-SD-0015
Sample Location OFF-17 OFF-18 OFF-18 OFF-18 OFF-19 OFF-20
Date Sampled 4/3/98 4/3/98 4/7/98 4/7/98 4/7/98 4/3/98
QC Type None None None None None None
FIMEOND e comn o ISEDMENT | [SEOIMENT [ ISEDIMENT . 1. ISEDIMENT SEDIMENT | ISEDIMENT ...
Hexachlorobenzene 04|U 04{U 0.4|U 04|U 09 0.4|U
Mirex 0.6(U 06(U 0.6{U 06|U 06|U 06(U
PCB 101/90 211U 45 06|U 35 1.8 19|V
PCB 105 1|V 24|J 06|V 1{U 0.6|U 06jU
PCB 118 1.7 55 07|U 2 14 18
PCB 126 13]J 18[J 05U 14)J 07|V 11)J
PCB 128 0.9 24 09 25 05|V 0.7
PCB 138/163/164 32 122 43 5.1 3 41
PCB 153 28 75 0.4,UJ 3.7(J 24 36
PCB 170 1.3|U 29 05|V 1.1 0.9}V 15
PCB 18 07|V 0.7|U 07|V 07|V 1.3|J 0.7(U
PCB 180 1.3 52 0S|V 3.1 1.8 19
PCB 187/182/159 1.3 38 59|J 29 1.1 14
PCB 188 06(V 15 06i{U 0.8 05|J 06
PCB 195 0.6{U 06(U 06|V 0.6|U 0.6|U 0.6(U
PCB 200 03(J 1.2 05|U 05 06 04|J
PCB 206 1.5|U 23|V 1.4|U 48 08 1{U
PCB 209 14 26 09{V 93 09 11U
PCB 28/50 0.7{U 0.7 02{J 0.6]J 04|J 07|V
PCB 29 0.7|1V 07(U 07|V 07|V 0.7|U 07|V
PCB 44 0.5|(J 12{J 0.7 07 1.1 04(J
PCB 50 05(U 05{U 06|V 0.5V 05|V 0.5|U
PCB 52 07{V 12[J 0.7{U 1.4 09|UJ 0.7|U
PCB 66/95 39 0.5V 22 23 1.4
PCB8 0.8 03|V 04|V 8.5 0.3{U
PCB 87 1.6|J 06iU 1.2|J 05]J 0.6|UJ
Sum of PCB Congeners 629 12 46.8 284 18.9
Sum of PCB Congeners X 2 1258 24 936 56.8 378
trans-Nonachlor - N ] T N 4 N A
FYpRON (M&}RG) ........................... B e T TR
Aluminum 320106(J 40749 6{J 41021 5(J 47170 2|J 37769 6|J 33977|J
Arsenic 471 63(J 64|J 56(J 58lJ 4.2(J
Cadmium 038 069 0s 1.12 0.21 0.25
Chromium 441 736 76 4 797 556 525
Copper 264 835 66.2 849 30.3 19
Iron 24563 5{J 31884 5|J 32805.4(J 33905.8{J 29787.1|J 28354.6|J
Lead 714 190.4 202 2495 56 40.6
Manganese 3124 332.9 279.7 305.1 3629 368.4
U - Not detected; UJ - DL approximate; J - Quantitation approximate,
sed * . From dilution analysis; R - Rejected; B - Below CRDL; NA - Not Analyzed 140f 18



ANALYTICAL RESULTS

OLD FIREFIGHTER SITE

NAVAL EDUCATION AND TRAINING CENTER
NEWPORT, RHODE ISLAND

Sample Number OFF-17-SD-0015 OFF-18-SD-0015 OFF-18-SD-105110  |OFF-18-SD-5055 |OFF-19-SD-0015 |OFF-20-SD-0015
Sample Location OFF-17 OFF-18 OFF-18 OFF-18 OFF-19 OFF-20
Date Sampled 4/3/98 4/3/98 4/7/98 4/7/98 4/7/98 4/3/98
QC Type None None None None None None
FIREONG. oo SEDIMENT .| {SEDIMENT L ISEDIMENT | ISEDIMENT |  |SEDIMENT |  ISEDIMENT ...
Mercury 0.225 0.562 1.901 0.97 0.299 0171
Nickel 187 284 257 28.3 24 21
Siiver 04)J 1.08|J 0.28J 147)J 018|J 0.19|J
2 e tens s . 1257 283 | L. B3] 3059 1663 1085(
KV§I§§M’(|:MO'[E/5RRM DRYWﬂ el F ot L SERINCRERS PR S AR TN s o AR .
Acid Volatile Sulfide 1413 39 NA NA 17.26 2952
Cadmium 0.005 0.011 NA NA 0.001 0.004
Copper 0.111|U 0.22 NA NA 0.232 0.285
Lead 0.192 0.476 NA NA 0.173 013
Nickel 0.06|U 0.056|U NA NA 0.046(U 0.072|U
SEM-AVS -12651(J -36 114|J NA NA -15824|J -27.863|J
SEM/AVS 0.105{J 0074|J NA NA 0.083}J 0.056(J
Zne e L] O F =<1 NA L e o, 1188
f&iﬁfﬁ?&é e (ﬁE'ﬁéE'Nﬁ‘ .............................. . P O SRRt ey : merots
% Water 474 59.7 54 46.5 46.7 489
Loss on Ignition 6 9.3 17 8.3 66 52
Total Grganic Carbon 28 4 X _38] 29 23]
Grain Size (PERCENT) . - i : .
CLAY 23 27 3.6 27 502 60.4
SAND 46.2 6.9 6.1 6.4 1.7 1.2
SILT 516 90.4 90 3 909 48.1 383
U - Not detected; UJ - DL approximate; J - Quantitation approximate;
sed * - From dilution analysis; R - Rejected; B - Below CRDL; NA - Not Analyzed 150f 18



ANALYTICAL RESULTS

OLD FIREFIGHTER SITE

NAVAL EDUCATION AND TRAINING CENTER
NEWPORT, RHODE ISLAND

Sample Number OFF-21-SD-001S{ |OFF-22-SD-0015 OFF-23-SD-0015 |OFF-5E-SD-2025 |OFF-5E-SD-5560
Sample Location OFF-21 OFF-22 OFF-23 OFF-SE OFF-SE
Date Sampled 4/3/98 3/27/98 4/3/98 4/27/98 4/27/98
QC Type None None None None None
Fitering e | SEDMENT | ISEDIMENT SEDIMENT | [SEDIMENT | [SEDIMENT "~ | -
Polyaromatic Hydrocarbons (PAH) (UG/KG) o 1T T N

1-Methylnaphthalene 7.7(J 2|J 278 40.8 741U
1-Methylphenanthrene 18.3 26|J 49.9 274 6.2|U
2,3,5-Trimethylnaphthalene 24|J 0.3}J 8.2 226 48(U
2,6-Dimethyinaphthalene - 13.7|J 5.8|J 386 39.9 86(U
2-Methyinaphthalene 131(J 31 43.4 187 36U
Acenaphthene 9.4 1.8(J 89.5 267|J 8.2|V
Acenaphthylene 18.3 44| 775 11 02(J
Anthracene 479(J 95(J 348 390 8.4iU
Benzo(a)anthracene 151 356 616 829 8|uU
Benzo(a)pyrene 176 388 758 648 3|U
benzo(b,j,k)fluoranthene 375 786 1540 1130 9|u
benzo(e)pyrene 158|J 49.3|J 688 404 6|U
Benzo(g,h,i)Perylene 133|J 60 4(J 700 293 1.9|J
Biphenyl 5.9(J 08(J 12.8 65(J 6.4jUJ
chryseneftriphenylene 151 267 540 710(J 10{U
Dibenzo(a,h)Anthracene 40.4|J 12.2|J 179 115 1\J
Fluoranthene 291 659 1560 2050 9{U
Fluorene 11.3}J 2.4|J 106 205|J 7|UJ
Indeno(1,2,3-cd)pyrene 126 339 511 302 1.5[J
Naphthalene 8.7 3.2(J 416 88 36jU
Perylene 433 129 205 175 6.9
Phenanthrene 126 235 770 1950 10|U
Pyrene 334 69 2 1420 1910 8|U
Sum PAHSs (6 High Molecular Weight) 1140 248 5080 6260 7
Sum PAHSs (7 Low Molecular Weight) 234 48 1480 2850 1
Sum PAHs (NOAA Status &Trends) s e o, 2250, | . 543 .. 10300 . 11800 22
PCB COngJOrgano}:i\IoFl he Beciicidos (UGIKG) - U S TS SUUUE SR S SESUUE TR o PASTUNGS S JUOURNI S
1a,2a,3b,4a,5a,6b-hexachlorocyclohexane 0.6|U 0.6(U 06(U 06(U 06(U
2,4-DDE 08(U 0.8|U 08U 08(U 08|V
2,4-0DT 1|U 1{U 08 1(U 1|V
4,4-DDD 24() 08(U 7.3 09(U 09U
4,4-DDE 1.8|U 09U 32 09|U 09(u
4,4-DDT 21 06|J 4.1 0.8(J 06U
Aldnn 0.7V 07(U 07(V 0.7|U 0.7|U
alpha-Chlordane 0.8|U 0.8{U 08|(J 0.8|U 0.8|U
Heptachlor 0.5{U 05{U 0.5|U 0.5|U 0.6/U
Heptachior Epoxide 0.5[U 0.5{U 0.5V 0.5{U 0.5]U

U - Not detected; UJ - DL approximate; J - Quantitation approximate,
sed * - From dilution analysis, R - Rejected; B - Below CRDL; NA - Not Analyzed
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ANALYTICAL RESULTS

OLD FIREFIGHTER SITE

NAVAL EDUCATION AND TRAINING CENTER

NEWPORT, RHODE ISLAND
Sample Number OFF-21-SD-0015| |OFF-22-SD-0015 OFF-23-SD-0015 |OFF-5E-SD-2025 |OFF-SE-SD-5560)
Sample Location OFF-21 OFF-22 OFF-23 OFF-5E OFF-SE
Date Sampled 4/3/98 3/27/98 4/3/98 4/27/98 4/27/98
QC Type None None None None None
FIREANG o sz s JOCOMENT SEDIMENT e Lo d SEDIMENT L. ISEDIMENT 1 . ISEDIMENT n
Hexachlorobenzene 04|U 0.4|U 05 04U 0.4|U
Mirex Y 0.6|U 140 06(U 06U
PCB 101/90 22U 0.7|U 29 0.6|U 06|U
PCB 105 09|U 02U 1.7\J 0.6|U 06|V
PCB 118 2 07|V 2.7 07|U 07|V
PCB 126 07|J 05|V 2 06(J 05U
PCB 128 09 05|V 23 1.5 04|V
PCB 138/163/164 29 09 7.6 0.6|U 06|U
PCB 153 27 07 42 0.4{uUJ 0.4(UJ
PCB 170 1.1{U 05|V 21 05|U 1|U
PCB 18 0.7|V 07|V 0.7{U 1|U 0.7|U
PCB 180 1.3 03(J 34 05|U 05U
PCB 187/182/159 1.5(J 05 31 05|U 05U
PCB 188 06 0.6{U 1 0.6|U 0.6|U
PCB 195 0.6|U 06U 1.5|UJ 06|U 06U
PCB 200 03|J 02(J 1.1 05U 05(J
PCB 206 11(U 1|V 1.2 05|V 1|V
PCB 209 0.7|U 0.5|U 1.5 07|U 05V
PCB 28/50 07|V 07|V 15 08 07|V
PCB 29 0.7|V 07|V 0.7{V 0.7{U 0.7{V
PCB 44 05(J 02[J 11 0.7 0.5{U
PCB 50 VELY) 0S|U 05|U 05|U 05U
PCB 52 09U 07|V 14 07|V 07|V
PCB 66/95 16 1|U 27 05U 05|U
PCB 8 0.3{U 03|V 0.6/U 07(J 0.3{V
PCB 87 06(J 0.6(UJ 1.1 0.6|U 0.6]V
Sum of PCB Congeners 15.6 28 446 43 0.5
Sum of PCB Congeners X 2 312 56 892 86 1
trans-Nonachlor s 08U s s 08ly g2 ] T 08y
et RS O i OO e SRR RIS SRR =
Aluminum 37829 4}J 360575(J 92357.6|J 16734|J 26601.5|J
Arsenic 49(J 38(J 48(J 7.3|J 46|J
Cadmium 039 019 043 011 0.1
Chromium 529 478 532 19.7 23.2
Copper v 227 18.3 44.7 6 25
Iron 25992.7|J 28735.9)) 51702.9|J 11871.7(J 13658 9|J
Lead 46.2 21.7 742 13.2 14.6
Manganese 3779 3185 669 7 179.9 2626

U - Not detected, UJ - DL approximate; J - Quantitation approximate,
sed * - From dilution analysis; R - Rejected; B - Below CRDL; NA - Not Analyzed
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ANALYTICAL RESULTS

OLD FIREFIGHTER SITE

NAVAL EDUCATION AND TRAINING CENTER

NEWPORT, RHODE iSLAND
Sample Number OFF-21-SD-0015| |OFF-22-SD-0015 OFF-23-SD-0015 |OFF-5E-SD-2025 |OFF-S5E-SD-5560,
Sample Location OFF-21 OFF-22 OFF-23 OFF-5E OFF-SE
Date Sampled 4/3/98 3/27/98 4/3/98 4/27/98 4/27/98
QC Type None None None None None
Fiterng . " SEDIMENT | [SEDIMENT | |[SEDIMENT | |SEDIMENT | . ISEOIMENT il
Mercury 0.112 0.111 0387 0062 0.05(V
Nickel 26.9 21.2 427 16.6 15.7
Sitver 016|J 0.13|UJ 0.27{J 0.13|U0J 0.13(UJ
Zinc o 1439 83|V 3062 . BSU 285y
ASISEM (uMOLEIGRAMDRYWT) ST ettt R R A 2o FERVNG RN
Acid Volatile Sulfide 1293 274 3295 NA NA
Cadmium 0 004 0.001 0.006 NA NA
Copper 0175|V 0234 0.165|U NA NA
Lead 0148 0.039 0.236 NA NA
Nickel 0.091|U 0043|U 0075|V NA NA
SEM-AVS -1147)J -1.408|J -30.715|J NA NA
SEM/AVS 0.113]J 0.486|J 0068|J NA NA
2 e 1092 1018 UECE] N NAT NA
Total Organic Carbars '('li'E'kCEN'f') ............... e i RS B AP R NIRRT R A
% Water 49.3 333 498 39.9 16.9
Loss on Ignition 54 3.1 61 6.8 1.7
Total Organic Carbon 23 13| 27 29 07
Grain Size (PERCENT) ' ’ o
CLAY 51.1 917 545 05 09
SAND 1.8 03 13 823 81
SILT 472 8 4.1 171 181

U - Not detected; UJ - DL approximate; J - Quantitation approximate;
sed * - From dilution analysis; R - Rejected; B - Below CRDL; NA - Not Analyzed

180f 18
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RESULTS OF SEDIMENT ELUTRIATE CHEMICAL: ORGANICS, INORGANICS



ANALYTIC!L RESULTS

OLD FIREFIGHTER SITE
NAVAL EDUCATION AND TRAINING CENTER
NEWPORT, RHODE ISLAND

Sample Number OFF-1-ELU-032798 OFF-1-ELU-042798 OFF-2-ELU-032798 OFF-2-ELU-042798 OFF-3-ELU-032798
Sample Location OFF-1 OFF-1 OFF-2 OFF-2 OFF-3
Date Sampled 3/27/98 4/27/98 3/27/98 4/27/98 3/27/98
QC Type None None None None None
Malrix s it e sy | O TRATE o el ELITRIATE L., JELUTRIATE oo EEUTRIATE o sk s dELUTRIATE "
Polyaromatlc HydrocarbongiﬁAHT(ﬁ“éiL)“ SR M o T T T T o

1-Methyinaphthalene NA 159|UJ NA 15.9|U NA
1-Methylphenanthrene NA 45|U NA 45U NA
2,3,5-Trimethylnaphthalene NA 57|U NA 57{U NA
2,6-Dimethyinaphthalene NA 57{UJ NA S71U NA
2-Methyinaphthalene NA 87{UJ NA 87|V NA
Acenaphthene NA 8.1{U NA 58(J NA
Acenaphthylene NA 83U NA 1.1(J NA
Anthracene NA 1.9{U NA 3 NA
Benzo(a)anthracene NA 8.9{U NA 195 NA
Benzo(a)pyrene NA 6.8|J NA 29(J NA
benzo(b,j,k)fluoranthene NA §6.3|J NA 923|J NA
benzo(e)pyrene NA 246(J NA 42|J NA
Benzo(g,h,))Perylene NA 46[UJ NA 34|J NA
Biphenyl NA 106|UWJ NA 14.6|J NA
chrysene/triphenylene NA 10.7|U NA 18.5|U NA
Dibenzo(a,h)Anthracene NA 9.5(UJ NA 23.3[J NA
Fluoranthene NA 456 NA 74 NA
Fluorene NA 42(U NA 32(J NA
Indeno(1,2,3-cd)pyrene NA 7 4|UJ NA 29.21J NA
Naphthalene NA 66/UJ NA 149|U NA
Perylene NA 61{UJ NA 75|J NA
Phenanthrene NA 95|U NA 26.2 NA
Pyrene NA 41.9 NA 815 NA
Sum PAHSs (6 High Molecular Weight) NA 113 NA 246 NA
Sum PAHSs (7 Low Molecular Weight) NA 10 NA 54 NA
Sum PAHs (NOAA Status &Trends) . - ANA e 20201 NA L. s szt TP IO Lo
Pcmé 53hgenersl3?§5n5ciﬂonne Pestlcldes (NGIL) ) T T ) ] o ) R R
1a,2a,3b,4a,5a,6b-hexachlorocyclohexane NA 03jJ NA 22|J NA
2,4-DDE NA 0.1|(J NA 0.7(J NA
2,4-DDT NA 1.2|J NA 02} NA
4,4-DDD NA o0s|J NA 0.7J NA
4,4-DDE NA 04|J NA 1.1|J NA
4.4-DDT NA 37|u NA 1.9|J NA
Aldrin NA 3.3|U NA 33U NA
alpha-Chlordane NA 03|J NA 05|J NA
Heptachlor NA 0.2|J NA 03|J NA
Heptachlor Epoxide NA 0.5]J NA 0.8|J NA

U - Not detected; UJ - DL approximate; J - Quantitation approximate,
elu * - From dilution analysis; R - Rejected; B - Below CRDL; NA - Not Analyzed 1of14




ANALYTICAL RESULTS
OLD FIREFIGHTER SITE

NAVAL EDUCATION AND TRAINING CENTER
NEWPORT, RHODE ISLAND

Sample Number OFF-1-ELU-032798 OFF-1-ELU-042798 OFF-2-ELU-032798 OFF-2-ELU-042798 OFF-3-ELU-032798
Sample Location OFF-1 OFF-1 OFF-2 OFF-2 OFF-3
Date Sampled 3/27/98 4/27/98 3/27/98 4/27/98 3/27/98
QC Type None None None None None
ek o . JELUTRIATE . JELUTRIATE ... [ELUTRIATE L. [ELUTRIATE 1 [ELUTRIATE o ..l
Hexachlorobenzene NA 38|U NA 38y NA
Mirex NA 21|U NA 21U NA
PCB 101/90 NA 1.2J NA 19 NA
PCB 105 NA 0.3(J NA 11U NA
PCB 118 NA 0.2|J NA 1{U NA
PCB 126 NA 13|V NA 13|V NA
PCB 128 NA 1.9 NA 21 NA
PCB 138/163/164 NA 1.9|U NA 22 NA
PCB 153 NA 12|V NA 43 NA
PCB 170 NA 13 NA 34 NA
PCB 18 NA 29|V NA 11)J NA
PCB 180 NA 25 NA 11U NA
PCB 187/182/159 NA 15U NA 22|U NA
PCB 188 NA 04[J NA 1.1)J NA
PCB 195 NA 28 NA 32 NA
PCB 200 NA 06|U NA 22 NA
PCB 206 NA 14|U NA 29 NA
PCB 209 NA 0.7\J NA 47 NA
PCB 28/50 NA 0S|J NA 03J NA
PCB 29 NA 23|V NA 23|V NA
PCB 4 NA 04(J NA 05|J NA
PCB S0 NA 29|U NA 29U NA
PCB §2 NA 07(J NA 15[J NA
PCB 66/95 NA 14jU NA 1.4|U NA
PCB 8 NA 13|J NA 0.9|J NA
PCB 87 NA 0.1)J NA 06|J NA
Sum of PCB Congeners NA 143 NA 329 NA
Sum of PCB Congeners X 2 NA 286 NA 65.8 NA
b Mor NA 04l
Aluminum 481 NA 732 NA 204
Cadmium 0.2|U NA 02U NA 0.2
Copper 53 NA 63 NA 47
Lead 34(U NA 42|V NA 35U
Mercury 042(uJ NA 042(uJ NA 0.42{uJ
Silver 0.5V NA 0.5V NA 05|U
, U - Not detected; UJ - DL approximate; J - Quantitation approximate;
elu

* - From dilution analysis; R - Rejected“wlaw CRDL; NA - Not Analyzed

2 ol4




ANALYTICAL RESULTS

OLD FIREFIGHTER SITE

NAVAL EDUCATION AND TRAINING CENTER

NEWPORT, RHODE ISLAND
Sample Number OFF-3-ELU-042798 OFF-4-ELU-032798 OFF-4-ELU-042798 OFF-5-ELU-032798 OFF-5-ELU-042798
Sample Location OFF-3 OFF-4 OFF-4 OFF-5 OFF-5
Date Sampled 4/27/98 3/27/98 4/27/98 3/27/98 4/27/98
QC Type None None None None None
Matri i s AT B e n s bl CRITRIATE sk ELUTRIATE | JELUTRIATE ELUTRIATE el
Polyaromatic Hydrocarbons (PAH) (NGL) T o T

1-Methyinaphthalene 159|UJ NA 159|U NA 146{J
1-Methylphenanthrene 46 NA 16 NA 322
2,3,5-Trimethyinaphthalene 57|V NA 57|V NA 35(J
2,6-Dimethyinaphthalene 5.7|\UJ NA 2{J NA 57U
2-Methylnaphthalene 8.71UJ NA 8.7|1V NA 6.7|J
Acenaphthene 15(J NA 6.4|J NA 135
Acenaphthylene 3 NA 20 NA 28
Anthracene 48 NA 17.3 NA 53.7
Benzo(a)anthracene 2814 NA 833|J NA 184|J
Benzo(a)pyrene 262 NA 797 NA 250
benzo(b,j,k)fluoranthene 107 NA 214 NA 717
benzo(e)pyrene 50 2}J NA 853(J NA 280|J
Benzo(g,h,i)Perylene 25.1|J NA 99.1(J NA 249|J
Biphenyl 106|UJ NA 41J NA 53(J
chryseneftriphenylene 305|UJ NA 83.9{J NA 163(J
Dibenzo(a,h)Anthracene 95|U NA 375 NA 119
Fluoranthene 154 NA 289 NA 659
Fluorene 4.2|U . INA 6.3 NA 22
Indeno(1,2,3-cd)pyrene 26 NA 80.4 NA 222
Naphthalene 6.6|U NA 21 8|U NA 22.4]UJ
Perylene 75 NA 242 NA 732
Phenanthrene 313 NA 153 NA 206
Pyrene 122 NA 237 NA 565
Sum PAHs (6 High Molecular Weight) 360 NA 810 NA 1940
Sum PAHSs (7 Low Molecular Weight) 45 NA 225 NA 352
Sum PAHs (NOAA Status &Trends) U Y ... 626| | v INA . 1560 . i INA wgﬁa}gp N
PCB céhgenels/Organochlorine Pes{ié]ﬁggfﬁém) R T T T ) T A A e
1a,2a,3b,4a,5a,6b-hexachlorocyclohexane 03|J NA 0.1|J NA 03(J
2,4-DDE 18[U NA 18|U NA 04{J
2,4-DDT 01|J NA 0.2}J NA 0.2{J
4,4-DDD 24|V NA 24U NA 0.6{J
4,4-DDE 02|J NA 04jJ NA 06(J
4,4-DDT 37|V NA 37|V NA 2.8(J
Aldrin 33|V NA 33U NA 3.3jU
alpha-Chlordane 01)J NA 02|J NA 0.7{J
Heptachlor 1.2|U NA 0.2{J NA 11|J
Heptachlor Epoxide 29U NA 03}J NA 0.5(J
U - Not detected, UJ - DL approximate; J - Quantttation approximate;
elu * - From dilution analysis; R - Rejected; B - Below CRDL; NA - Not Analyzed 3of14




ANALYTICAL RESULTS

OLD FIREFIGHTER SITE

NAVAL EDUCATION AND TRAINING CENTER

NEWPORT, RHODE ISLAND
Sample Number OFF-3-ELU-042798 OFF-4-ELU-032798 OFF-4-ELU-042798 OFF-5-ELU-032798 OFF-5-ELU-042798
Sample Location OFF-3 OFF-4 OFF-4 OFF-5 OFF-5
Date Sampled 4/27/98 3/27/98 4/27/98 3/27/98 4/27/98
QC Type None None None None None
Matid e s e o JEROTRIATE e |, (ELUTRIATE ELUTRIATE .. L. [ELUTRIATE =~ L. ELUTRIATE o e
Hexachlorobenzene 38|V NA 3.8{U NA 38|U
Mirex 21U NA 21|V NA 21U
PCB 101/90 0.7|J NA 09(J NA 1.4{J
PCB 105 1{U NA 0.1]J NA 0.3]J
PCB 118 1|V NA 02| NA 0.5{J
PCB 126 1.3|U NA 13|V NA 120
PCB 128 11|U NA 1.1(U NA 11|U
PCB 138/163/164 09|V NA 09(UJ NA 37
PCB 153 1.2|U NA 25 NA 12U
PCB 170 1.2|U NA 12{U NA 12{U
PCB 18 29{U NA 29|V NA 29|V
PCB 180 07|U NA 07(U NA 08|U
PCB 187/182/159 09|V NA 09|U NA 09|uJ
PCB 188 01(J NA 01|J NA 01|J
PCB 195 11(U NA 01}J NA 1.1|U
PCB 200 0.7|J NA 0.6(U NA 0.6{U
PCB 206 21 NA 1.9(U NA 2.5
PCB 209 1.1{U NA 04|J NA 07|J
PCB 28/50 01(J NA 03 NA 05|J
PCB 29 23|V NA 23|V NA 23|V
PCB 44 0.1|J NA 0.3|J NA 07|J
PCB 50 29|U NA 29|V NA 29(UJ
PCB §2 04|J NA 09|J NA 1(J
PCB 66/95 14|U NA 14U NA 1.41U
PCB8 24V NA 24|V NA 11}J
PCB 87 0.1]J NA 01(J NA 03|J
Sum of PCB Congeners 43 NA 59 NA 14
Sum of PCB Congeners X 2 86 NA 11.8 NA 28
ransNonachior T ERE C) 02[J
Metais US) = L R S = S0 N
Aluminum NA 555 NA 156 1 NA
Cadmium NA 03 NA 02jU NA
Copper NA 373 NA 37 NA
Lead NA 72U NA 6.9(U NA
Mercury NA 0.42|UJ NA 042(UJ NA
Siiver NA 0.5|U NA 05|V NA

U - Not detected, UJ - DL approximate, J - Quantitation approximate;
elu * - From dilution analysis; R - Rejected; B - Below CRDL; NA - Not Analyzed 40f14




ANALYTII!L RESULTS

LD FIREFIGHTER SITE
NAVAL EDUCATION AND TRAINING CENTER
NEWPORT, RHODE ISLAND

Sample Number OFF-6-ELU-032798 OFF-6-ELU-042798 OFF-7-ELU-032798 OFF-7-ELU-042798 OFF-8-ELU-040798
Sample Location OFF-6 OFF-6 OFF-7 OFF-7 OFF-8
Date Sampled 3/27/98 4/27/98 3/27/98 4/27/98 4/7/98
QC Type None None None None None
MalrX s s oo s ELUTRIATE s dELUTRIATE sl [ESUTRIATE e sl EEUTRIATE ELUTRIATE
Polyaromatlc Hydrocarbons (PAHT iNETC)" o s B et Bl e S - o

1-Methyinaphthalene NA 15 9{UJ NA 9.7{J 7.7(J
1-Methylphenanthrene NA 45|u NA 45|U 2(J
2,3,5-Trimethylnaphthalene NA 5.7\U NA 57U 04(J
2,6-Dimethylnaphthalene NA S7\UJ NA 5.7\U 57|V
2-Methyinaphthalene NA 87(UJ NA 87|V 84|(J
Acenaphthene NA 6.8|J NA 52| 21)J
Acenaphthylene NA 83|U NA 2{J 29(J
Anthracene NA 83 NA 1.2|J 51
Benzo(a)anthracene NA 29.1{J NA 15.7 83(UJ
Benzo(a)pyrene NA 294{) NA 11.9J 121
benzo(bj, k)fluoranthene NA 161(J NA 615|J 689
benzo(e)pyrene NA 806|J NA 25(J 39
Benzo(g,h,i)Perylene NA 69.2|J NA 21.4)J 38
Biphenyl NA 10.6|UJ NA 35)J 7.8(J
chryseneftnphenylene NA 21.1{UJ NA 13.7|U 10.7|U
Dibenzo(a,h)Anthracene NA 9.5|UJ NA 95U 93(J
Fluoranthene NA 134 NA 546 205
Fluorene NA 5.9 NA 5.2 28|J
Indeno(1,2,3-cd)pyrene NA 495|J NA 21.8{J 245
Naphthalene NA 14.1|1UJ NA 84|U 266
Perylene NA 6.1|UJ NA 1.4|J 54(J
Phenanthrene NA 455 NA 232 14 3|U
Pyrene NA 141 NA 983 253
Sum PAHSs (6 High Molecular Weight) NA 355 NA 194 79
Sum PAHSs (7 Low Molecular Weight) NA 81 NA 45 62
Sum PAHs (NOAA Stafus &Trends) — | N P N L2 IR N U §
PCB CongenersiOrganochiorine Pesticides (NGIL) T I e T N T
1a,2a,3b,4a,5a,6b-hexachlorocyclohexane NA 03|J NA 02|J 01[J
2,4-DDE NA 01|J NA 0.2|J 0.1[J
2,4-007 NA 03}J NA 0.4}J 0.3|J
4,4-DDD NA 0.8|J NA 0.71J 06}J
4,4-DDE NA 06(J NA 05(J 0.4[J
4,4-DDT NA 21(J NA 37|V 1.7\J
Aldnn NA 3.3V NA 33|V 33ju
alpha-Chlordane NA 03|J NA 06|J 0.3|J
Heptachlor NA 1.2(U NA 1.2|U 1.2|U
Heptachlor Epoxide NA 1.5)J NA 03(J 29|V

U - Not detected; UJ - DL approximate; J - Quantitation approximate;
elu * - From dilution analysis; R - Rejected; B - Below CRDL; NA - Not Analyzed Sof 14




ANALYTICAL RESULTS

OLD FIREFIGHTER SITE

NAVAL EDUCATION AND TRAINING CENTER
NEWPORT, RHODE ISLAND

Sample Number OFF-6-ELU-032798 OFF-6-ELU-042798 OFF-7-ELU-032798 OFF-7-ELU-042798 OFF-8-ELU-040798
Sample Location OFF-6 OFF-6 OFF-7 OFF-7 OFF-8

Date Sampled 3/27/98 4/27/98 3/27/98 4/27/98 4/7/98
QC Type None None None None None

Ml i e e ELUTRIATE | |ELUTRIATE =~ | |ELUTRIATE . . .l. JELUTRIATE o JELUTRIATE e
Hexachiorobenzene NA 38|V NA 38|U 3.8(U
Mirex NA 2.1(UJ NA 2.1{UJ 21U
PCB 101/90 NA 2 NA 1.4|J 1.2|J
PCB 105 NA 0.4]J NA 04|J 0s(J
PCB 118 NA 1J NA 05|J 06(J
PCB 126 NA 06(J NA 1.3|U 05(J
PCB 128 NA 11|V NA 11U 1.1{U
PCB 138/163/164 NA 13{UJ NA DY 1.7|U
PCB 153 NA 12|U NA 1.21U 12|U
PCB 170 NA 16(J NA 1.2|U 12|U
PCB 18 NA 23|J NA 29|V 29[V
PCB 180 NA 07(W NA o7|U 23
PCB 187/182/159 NA 09|V NA 09|V 09|V
PCB 188 NA 0.1|J NA 0.1|J 03(J
PCB 195 NA 1.8{J NA 1.1{WJ 27
PCB 200 NA 0.6(UJ NA 06{U 06(J
PCB 206 NA 29(0J NA . a5 15|V
PCB 209 NA 08(J NA 0.8|J 11
PCB 28/50 NA 1.6{J NA 04|J 05)J
PCB 29 NA 23|U NA 23(U 23U
PCB 44 NA 27 NA 0.71J 05|J
PCB 50 NA 29|V NA 29|U 29|V
PCB 52 NA 24)J NA 08|J 0.7(J
PCB 66/95 NA 2.1)J NA 14U 11
PCB8 NA 2|J NA 08(J 06(J
PCB 87 NA 05|J NA 0.4)J 02{J
Sum of PCB Congeners NA 248 NA 9.8 132
Sum of PCB Congeners X 2 NA 496 NA 19.6 264
irans-Nonachior o e —————— NA 02 A 0i[d 1700
e e e s Iy A el S
Aluminum 1262 NA 667 NA 61.2
Cadmium 02(U NA 02 NA 0.2{U
Copper 25jU NA 25|U NA 25|U
Lead 53|U NA 55|U NA 6.3/U
Mercury 042(uJ NA 042|UJ NA 042|UJ
Silver 05|V NA 05U NA 05(U

U - Not detected; UJ - DL approximate; J - Quantitation approximate,
elu * . From dilution analysis; R - Rejected; B - Below CRDL; NA - Not Analyzed 60of 14



ANALYTICAL RESULTS

OLD FIREFIGHTER SITE

NAVAL EDUCATION AND TRAINING CENTER
NEWPORT, RHODE ISLAND

Sample Number OFF-9-ELU-040798 OFF-10-ELU-040398 OFF-11-ELU-040398 OFF-12-ELU-040398 OFF-13-ELU-040398
Sample Location OFF-9 OFF-10 OFF-11 OFF-12 OFF-13
Date Sampled 4/7/98 4/3/98 4/3/98 4/3/98 4/3/98
QC Type None None None None None
Malrix o ot G TRIATE e B ITRIATE ok JEEUTRIATE dune [EEUTRIATE ELUTRIATE . - g
Polyaromatic Hydrocarbons (PAH) (NG/L) AR T "

1-Methylnaphthalene 82|J 13.2(J 16.6 162 13.14J
1-Methyiphenanthrene 20 26(J 2iJ 45|U 45U
2,3,5-Trimethyinaphthalene 57|V 08|J 0.4|J 22(J 1.3)J
2,6-Dimethyinaphthalene 57|0J 9.3 14.4 19.9 12.5/J
2-Methylnaphthalene 13.2J 72|J 8.2J 234 142(J
Acenaphthene 35(J 33(J S[J 29 54|J
Acenaphthylene 214 11 9.4 83[J 148
Anthracene 46 117 10.8 42 212
Benzo(a)anthracene 73U 144 117 201 397
Benzo(a)pyrene 352{J 212 233 57.1(J 41.4
benzo(b j,k)fluoranthene 109(J 66 5 61.1 191|J 141
benzo(e)pyrene 428|J 32 345 1161J 902
Benzo(g,h,i)Perylene 68.2(J 45.1|U 407|U 119{UJ 97 7|U
Biphenyl 112(J 106U 10.6|U 106|U 106]UJ
chryseneftriphenylene 107{U 209 175 271 17.3[J
Dibenzo(a,h)Anthracene 791J 96|U 95|V 21 2|UJ 17.2(UJ
Fluoranthene 245 386 411 55.1 397
Fluorene 38(J 54 6.4 232 61
Indeno(1,2,3-cd)pyrene 62|J 28.3|U 28.1{U 78.3{UJ 527|UJ
Naphthalene 36.1(J 179 156 249 66iUJ
Perylene 1714 6.1{U 6.7\U 78|UJ 106|U
Phenanthrene 143|U 16 13.9 425 162
Pyrene 221 39.8 423 191 100
Sum PAHSs (6 High Molecular Weight) 174 145 145 372 255
Sum PAHSs (7 Low Molecular Weight) 78 73 69 193 779
Sum PAHs (NOAA Status 8Trends) s e [ Al | a0 I
PCB CongenersiOrganochiorine Pesticides (NoL) ]~ " B CU T T T B o R
1a,2a,3b,4a,5a,6b-hexachlorocyclohexane 05(J 18|U 0.8|J 15(J 1.8{U
2,4-DDE 0.1(J 18|U 1.8|U 1.8|U 18U
2,4-DDT 29(U 0.3|J 29|U 04|J 29U
4,4-DDD o7lJ 25 1.8(J 92 8.8
4,4-DDE 03jJ 07|J 0.9|J 34 32
4,4-DDT 15|J 1J 08|J 1.3|J 27(J
Aldrin 33|V 01|J 0.3|J 33|V 01lJ
alpha-Chlordane 03(J 1.9(U 1.9(U 0.8{J 13[J
Heptachlor 0.4(J 01(J 0.11J 12|u 1.2|U
Heptachlor Epoxide 29|U 29|V 28|V 29[V 29|U

U - Not detected; UJ - DL approximate; J - Quantitation approximate;
elu * - From dilution analysis; R - Rejected; B - Below CRDL; NA - Not Analyzed 7of14




ANALYTICAL RESULTS

OLD FIREFIGHTER SITE

NAVAL EDUCATION AND TRAINING CENTER
NEWPORT, RHODE ISLAND

Sample Number OFF-9-ELU-040798 OFF-10-ELU-040338 OFF-11-ELU-040398 OFF-12-ELU-040398 OFF-13-ELU-040398
Sample Location OFF-9 OFF-10 OFF-11 OFF-12 OFF-13
Date Sampled 4/7/98 4/3/98 4/3/98 4/3/98 4/3/98
QC Type None None None None None
e SN . e s o ey |ECOVRIATE oL JELUTRIATE - IELUTRIATE ELUTRIATE o) . JELUTRIATE
Hexachlorobenzene 38{U 0S(J 38|U 2.4{J 0.7)J
Mirex 21V 21(U 21(U 21U 21|U
PCB 101/90 1.2J 17|V 17{V 34 2.6{U
PCB 105 04(J 0.9|J 06{J 1.2|J 1.7
PCB 118 05J 11 1.2 2 21
PCB 126 1.6 09(J 1.3|U 08(J 27
PCB 128 11(U 12 0.9|J 0.9 22
PCB 138/163/164 1.9|U 2|V 19|V 37 44
PCB 153 18 21 17 38 39
PCB 170 16 1.2{J 06)J 1.3 1J
PCB 18 29|V 29|V 29|V 08(J 29(U
PCB 180 a5 12 13 3 25
PCB 187/182/159 16U 0.8(J 0.7|J 1.8 1.9
PCB 188 0.4|J 09(J 1.4|U 1{J 1J
PCB 195 34 1V 06|J 09(J 1.1V
PCB 200 12 05(J 06|V 0.7(J 1.3
PCB 206 21 04}{J 07(J 24 1.3|J
PCB 209 11 09]J 0.9(J 22 2
PCB 28/50 17(J 18|J 18}J 12)J 1.1)J
PCB 29 23|V 23V 23|V 23|V 05|J
PCB 4 04)J 0.9}J 0.6|J 1J 1.1)J
PCB S0 29|V 0.5[J 06|J 29U 29|V
PCB 52 06|J 0.8|J 09(J 1.3(J 1.2|J
PCB 66/95 111J 1.5|V 17|V 27 1.9|U
PCB8 1.5\J 24V 24|U 0.6(J 05|J
PCB 87 02|J 12|U 05}J 08(J 09(J
Sum of PCB Congeners 243 161 136 378 333
Sum of PCB Congeners X 2 486 322 272 75 666
trans-Nonachior CE] 0 XI5 03ld. L N
Y Prh (D & w T B L TR, PR TRTREL WRETR IR T ey v R
Aluminum 866 176 9 1342 65 134
Cadmium 02|U 0.2|U 02|V 0.2|U 0.2|U
Copper 25|U 26 26 51 132
Lead 58|U 61(U 53U 44|V 51U
Mercury 042{UJ 042(uJ 0.42(UJ 0.42{UJ 0.42{UJ
Siiver 05|V 0.5|U 05|V 05{U 05|U
U - Not detected; UJ - DL approximate; J - Quantitation approximate;
elu * - From dilution analysis; R - Rejected; B - Below CRDL; NA - Not Analyzed 8of 14




ANALYTICAL RESULTS

OLD FIREFIGHTER SITE

NAVAL EDUCATION AND TRAINING CENTER
NEWPORT, RHODE ISLAND

Sample Number OFF-14-ELU-040798 OFF-15-ELU-040798 OFF-16-ELU-040398 OFF-17-ELU-040398 OFF-18-ELU-040398
Sample Location OFF-14 "|OFF-15 OFF-16 OFF-17 OFF-18
Date Sampled 4/7/98 4/7/98 4/3/98 4/3/98 4/3/98
QC Type None None None None None
Matrix - o ... |ELUTRIATE ELUTRIATE ELUTRIATE gj.HIRIATE ELUTRIATE =~~~ |
Polyaromatic Hydrocarbons (PAH) (NG/L) e A R 1 T
1-Methyinaphthalene 15.9(U 3.1 6.2 8.1lJ 43|J
1-Methylphenanthrene 45|V 1.6 1.2 45U 45U
2,3,5-Trimethylnaphthalene 57|V 57 5.7 1)J 06|J
2,6-Dimethyinaphthalene 57|U 57 6.2 48)J 52(J
2-Methyinaphthalene 87(U 33 48 58|J 52(J
Acenaphthene 8.1|U 81 27 15|J 34(J
Acenaphthylene 19(J 39 32(J 35)J 67(J
Anthracene 19(u 46 37 68 134
Benzo(a)anthracene 225 89 52(J 108 30.1
Benzo(a)pyrene 27.6(J 19.2 133|U 39.6|J 41.2(J
benzo(b,j,k)fluoranthene 160|J 74.1 38.8|U 172\ 162(J
benzo(e)pyrene 699(J 40.6 2(U 935|J 87 2(J
Benzo(g,h,1)Perylene 85.9|J 325 25(U 225|J 17(WJ
Biphenyl 71|J 26 106U 106(U 106(U
chryseneftniphenylene 317|U 10.7 S|J 8.1lJ 16 2|J
Dibenzo(a,h)Anthracene 511|J 95 95|U 543)J 524(J
Fluoranthene §5.2 238 151 265 60
Fluorene 42|U 22 2.2(J 310 48
Indeno(1,2,3-cd)pyrene 64.1|J 36 154 120 79 4|UJ
Naphthalene 9.6|U 12.3 1156 95 66|U
Perylene 4(J 26 6.1 215 15.3|UJ
Phenanthrene 226 141 6.7 94 16
Pyrene 715 275 231 418 807
Sum PAHSs (6 High Molecular Weight) 260 86 66 181 281
Sum PAHSs (7 Low Molecular Weight) 34 40 35 39.6 495
Sum PAHs (NOAA Status &Trends) . 51 W 319 W 2] | s B L e nnn s 2071
PCB CongenersIOrgi;rN\'gé'ﬁiorine Pesticldes (NG/L) ) ’ e T ’ ) ST T T I I e
1a,2a,3b,4a,5a,6b-hexachlorocyclohexane 18(U 0.4}J 0.3 1.8|U 1.8|U
2,4-DDE 0.2|J 0.1}J 1.8 1.8|U 1.8|U
2,4-DDT 29|U 29 29|U 28|U 03|(J
4,4-DDD 0.8|J 05)J 2.99875 1.8[J 51
4,4-DDE 06(J 0.2]J 059765|J 1.2|J 2.3)J
4,4-DDT 2(J 3.7|U 6.87 0.8)J 28)J
Aldrin 331U 33|U 33U 33|V 33ju
alpha-Chlordane 03(J 02(J 0 45266J 0.6(J 0.7|J
Heptachlor 12{U 12|U 12|V 1.2(U 1.2|U
Heptachlor Epoxide 0.6]J 29|U. 29V 29|V 29(U
U - Not detected, UJ - DL approximate, J - Quantitation approximate;
elu * - From dilution analysis; R - Rejected; B - Below CRDL; NA - Not Analyzed 9of 14




ANALYTICAL RESULTS
OLD FIREFIGHTER SITE

NAVAL EDUCATION AND TRAINING CENTER

NEWPORT, RHODE ISLAND

Sample Number OFF-14-ELU-040798 OFF-15-ELU-040798 OFF-16-ELU-040398 OFF-17-ELU-040398 OFF-18-ELU-040398
Sample Location OFF-14 OFF-15 OFF-16 OFF-17 OFF-18
Date Sampled 4/7/98 4/7/98 4/3/98 4/3/98 4/3/98
QC Type None None None None None
Mt e e - I ELUTRIATE |  [ELUTRIATE . ELUTRIATE | [ELUTRIATE . L |ELUTRIATE ol
Hexachlorobenzene 3s8ju 38{V 38(U 09|J 25(J
Mirex 21|V 05|J 21U 21|V 21|V
PCB 101/90 1.8 15(J 1.7|U 1.7|U 25U
PCB 105 04}J 01)J 1.3[J 1|U 12(J
PCB 118 21|J 1(UJ 1|V 1|V 18
PCB 126 05|J 1.3|U 0.5|J 39 0.7]J
PCB 128 11U 1.1V 1.2 08|J 1|J
PCB 138/163/164 17|V 08U 23|V 1.8jU 28
PCB 153 2 12|V 1.4 11)J 29
PCB 170 1.2|VU 12|V 1.4 0.4(J 1.2
PCB 18 29|U 29U 29U 29{U 29|V
PCB 180 o8ju 07|V 19 11 23
PCB 187/182/159 09|V 1{U 1.4 08(J 1.4
PCB 188 05|J 0.1J 14|V 1.4|U 0.7{J
PCB 195 0.2|J 06J 24jU 1.1{U 1.9|U
PCB 200 06|U 0.6{U 0.6|U 0.7|J 05(J
PCB 206 47 13|V 1J 11)J 1.6
PCB 209 18 3.1 1.2|J 18 13
PCB 28/50 0.4}J 01{J 15{U 15|V 15U
PCB 29 23|V 23|V 23|V 23|V 23|V
PCB 44 0.7(J 1.6|UJ 0.6|J 16|V 16|V
PCB 50 29|V 29|V 29|V 29(U 29|V
PCB 52 09|(J 0.2|J 27U 27{U 12§
PCB 66/95 1.3[J 14|U 1.4V 1.4|U 2
PCB 8 0.9|J 24{U 0.4{J 0.3(J 24|V
PCB 87 05|J 01(J 1.2|U 1.2|U 06]J
Sum of PCB Congeners 18.7 58 12.3 12 23.2
Sum of PCB Congeners X 2 ] 374 116 246 24 46.4
tran 0 GO 0s]J 0slJ
i Uy S S [ P S S P e 8 S S e e
Aluminum 126 1 1104 106.1 150.8 210
Cadmium 02 0.2 02U 02(U 0.2{U
Copper 7 38 3.1 25/U 34
Lead 44|U 48(U 56{U 58JU 6.2|U
Mercury 0.42{UJ 0 42{uJ 042|U 042U 042|UJ
Silver 0.5|U 05U 05|V 05U 05|V
U - Not detected; UJ - DL approximate, J - Quantitation approximate;
elu * . From dilution analysis; R - Rejected; B - Below CRDL; NA - Not Analyzed 100f 14




ANALYTIC!! RESULTS

OLD FIREFIGHTER SITE
NAVAL EDUCATION AND TRAINING CENTER
NEWPORT, RHODE ISLAND

Sample Number OFF-19-ELU-040798 OFF-20-ELU-040398 OFF-21-ELU-040398 OFF-22-ELU-032798 OFF-22-ELU-042798
Sample Location OFF-19 OFF-20 OFF-21 OFF-22 OFF-22
Date Sampled 4/7/98 4/3/98 4/3/98 3/27/98 4/27/98
QC Type None None None None None
MBI s v e e e o T ATE L. |ELUTRIATE ELUTRIATE . .. LELUTRATE ik JELUTRIATE s
F"’Bi“y;?omatic Hydrocarbons (PAH) {NG/L) R N ” 1
1-Methyinaphthalene R 22(J 15.9(UJ NA 62(J
1-Methylphenanthrene 45U 1.2J 45(U NA 45|U
2,3,5-Trimethylnaphthalene 57|V 57|V S7|U NA 57U
2,6-Dimethyinaphthalene R 14| 5.71uJ NA 2|J
2-Methyinaphthalene R 1.1 87|UJ NA 107|J
Acenaphthene 8.1|U 81U 81{U NA 63|J
Acenaphthylene 7.3(J 14(J 2.2(J NA 32|J
Anthracene 53 14|J 64 NA 38
Benzo(a)anthracene 9 3{UJ 6(J 31.5(J NA 109(U
Benzo(a)pyrene 12 10.7|U 461|J NA 15.11|J
benzo(b,j,k)fluoranthene 399|U 348(U 198 2|J NA 62.8|J
benzo(e)pyrene 246 18.1|V 76.3(J NA 344}
Benzo(g,h,i)Perylene 288 398U 96 4|J NA 3334
Biphenyl R 106U 106|UJ NA 37y
chryseneftriphenylene 10.7|U 29(J 16.3|1UJ NA 107|U
Dibenzo(a,h)Anthracene 95(U 365U 15.6|J NA 34(J
Fluoranthene 18.3 121 375 NA 404
Fluorene 42U 09(J 4.2|U NA 10
Indeno(1,2,3-cd)pyrene 19.7 385|U 66.5(J NA 23|J
Naphthalene R 6.6{U 66|UJ NA 28
Perylene 39\J 61{U 26.1|J NA 44|J
Phenanthrene 10(U 45{U 11.7|U NA 274
Pyrene 245 13.8 79.2 NA 373
Sum PAHSs (6 High Molecular Weight) 69 82 236 NA 116
Sum PAHSs (7 Low Molecular Weight) 23 93 20 NA 90
Sum PAHs (NOAA Status &Trends) woons s wommes mo moins 2000 ol i g 5, 200 L2 I TR L. o 3 S 378
PCB Congeners/Organochiorine Pesticides (NG~~~ [ 77 7 7 AT A e o I
1a,2a,3b,4a,5a,6b-hexachlorocyclohexane 05|(J 1.8|U 05(J NA 1.8(U
2,4-DDE o1[J 18{U 06|J NA 02(J
2,4-DDT 29{U 29(U 06|J NA 02(J
4,4-DDD 24jU 078523(J 23(J NA 0.5|J
4,4-DDE 02|J 24(U 1|J NA 09(J
4,4-DDT 2\J 377072 15J NA 37(v
Aldrin I3 33(u 33U NA 33(U
alpha-Chlordane 02| 1.91U 06}J NA 05|J
Heptachlor 12U 0.16483|J 02{J NA 1.2|U
Heptachlor Epoxide 0.5(J 29|V 14J NA 0.2(J
U - Not detected, UJ - DL approximate; J - Quantitation approximate;
elu * - From dilution analysis; R - Rejected; B - Below CRDL; NA - Not Analyzed 110f14




ANALYTICAL RESULTS

OLD FIREFIGHTER SITE

NAVAL EDUCATION AND TRAINING CENTER
NEWPORT, RHODE ISLAND

Sample Number

OFF-19-ELU-040798

OFF-20-ELU-040398

OFF-21-ELU-040358

OFF-22-ELU-032798

OFF-22-ELU-042798

Sample Location

OFF-19

OFF-20

OFF-21

OFF-22

OFF-22

Date Sampled 4/7/98 4/3/98 4/3/98 3/27/98 4/27/98
QC Type None None None None None
Mt e o e o o+ oo JERUTRIATE 1 |EWUTRIATE . L JELUTRIATE . L. IEtUTRIATE ELUTRIATE .ol
Hexachlorobenzene 38|U 38|V 38U NA 38U
Mirex 21U 21U 21|V NA 21|UJ
PCB 101/90 11)J 1.7|U 21 NA 1.8
PCB 105 1{U 0.91{J 1.3[J NA 02]J
PCB 118 01]J 1|V 15|J NA 06|J
PCB 126 1.3|U 12/J 19 NA 13|W
PCB 128 111U 07 2.1 NA 11|V
PCB 138/163/164 1.1|U 1.3V 3 NA 1(uJ
PCB 153 12{U 1.1 24 NA 12|U
PCB 170 12|U 1.4 24 NA 1.2|U
PCB 18 29(U 29(U 29U NA 29(U
PCB 180 12|V 22 33 NA 08lUJ
PCB 187/182/159 09(U 07(J 29(U NA 09ju
PCB 188 02}J 1.4|U 1lJ NA 0.1}J
PCB 195 1|J 1.1V 27 NA 1.2|UJ
PCB 200 0.6|U 0.6|U 1.9 NA 0.5[J
PCB 206 16|V 1.1(J 25 NA 45/)J
PCB 209 13 11|V 1.5 NA 05J
PCB 28/50 04)J 1.5|U 06|J NA 04|J
PCB 29 23V 23|V 23U NA 23V
PCB 44 0.2|J 1.6|U 1]J NA 07|J
PCB 50 29U 02jJ 29[V NA 29|V
PCB §2 09(J 05|J 1.3}J NA o7\
PCB 66/95 14{U 14|U 1.8[J NA 1]J
PCB 8 24U 0.3|J 098301|J NA 1.3[J
PC8 87 01 1.2|U 07J NA 0.4{J
Sum of PCB Congeners 53 10.3 35 98301 NA 127
Sum of PCB Congeners X 2 106 206 71 96602 NA 254
trans-Nonachior (U o8]y NA 02y
YRR (UG“IB ..... e R T e I I R S B ER L S N
Aluminum 365 45.9 1192 235.5 NA
Cadmium 0.2|U 02|V 0.2|U 02(U NA
Copper 25|U 25|V 25U 114 NA
Lead 56(U 4|V 5.8|U 6.3|U NA
Mercury 042(LJ) 042|U 0.42|UJ 042|UJ NA
Silver 05(U 05U 0.5/U 05U NA
U - Not detected; UJ - DL approximate; J - Quantitation approximate,
elu * - From dilution analysis; R - Rejected; B - Below CRDL; NA - Not Analyzed 120f 14




ANALYTI RESULTS

OLD FIREFIGHTER SITE

NAVAL EDUCATION AND TRAINING CENTER
NEWPORT, RHODE ISLAND

U - Not detected, UJ - DL approximate; J - Quantitation approximate,

Sample Number OFF-23-ELU-0403398
Sample Location OFF-23
Date Sampled 4/3/98
QC Type None
MBI @ oo o ot b0t s s st s A C VOATE o ud
Polyaromatic Hydrocarbons (PAH) (NGIL) ) ) 1
1-Methyinaphthalene 10|J
1-Methylphenanthrene 17(J
2,3,5-Trimethylnaphthalene - 08}J
2,6-Dimethyinaphthalene 6.9|J
2-Methyinaphthalene 15.2|J
Acenaphthene 71J
Acenaphthylene 1
Anthracene 252
Benzo(a)anthracene 36.1|J
Benzo(a)pyrene 585
benzo(b,j,k)fluoranthene 204
benzo(e)pyrene 118
Benzo(g,h,i)Perylene 109
Biphenyl 6.9|J
chryseneftnphenylene 28.8|UJ
Dibenzo(a,h)Anthracene 36.1
Fluoranthene 58.7
Fluorene 7.2
Indeno(1,2,3-cd)pyrene 649
Naphthalene 24|J
Perylene 111
Phenanthrene 215
Pyrene 132
Sum PAHs (6 High Molecular Weight) 351
Sum PAHs (7 Low Molecular Weight) 11
Sum PAHs (NOAA Status &Trends) .. B .o, O
PCB Congeners/Organochlorine Pesticides (NGIL) |~ ™5™
1a,2a,3b,4a,5a,6b-hexachlorocyclohexane 0.2}J
2,4-DDE 0.2|J
2,4-DDT 04}J
4,4-DDD 32
4,4-DDE 1.9(J
4,4-DDT 3.7(J
Aldrin 3.3[V-
alpha-Chlordane 0.4|J
Heptachlor 0.1}J
Heptachlor Epoxide 06(J
elu

* - From dilution analysis; R - Rejected; B - Below CRDL; NA - Not Analyzed

130f 14



ANALYTICAL RESULTS
OLD FIREFIGHTER SITE

NAVAL EDUCATION AND TRAINING CENTER

NEWPORT, RHODE ISLAND

U - Not detected; UJ - DL approximate; J - Quantitation approximate;

Sample Number OFF-23-ELU-040398
Sample Location OFF-23
Date Sampled 4/3/98
QC Type None
i S e ELUTRIATE oo
Hexachlorobenzene 38|U
Mirex 21U
PCB 101/90 18
PCB 105 1.1(J
PCB 118 1.8|J
PCB 126 1.2|J
PCB 128 1.3|U
PCB 138/163/164 32
PCB 153 29
PCB 170 1.7
PCB 18 29U
PCB 180 26
PCB 187/182/159 1.4|U
PCB 188 07|J
PCB 195 19
PCB 200 09
PCB 206 18U
PCB 209 26
PCB 28/50 09|(J
PCB 29 23U
PCB 44 05{J
PCB S0 29|V
PCB 52 08|J
PCB 66/95 16(J
PCB8 05(J
PCB 87 07|(J
Sum of PCB Congeners 274
Sum of PCB Congeners X 2 548
trane-Nonachlor = =~ e 061
e I"s“iué‘/‘Li ............. PO
Aluminum 171
Cadmium 02|U
Copper 52
Lead 6.2|U
Mercury 042|UJ
Silver 0.5
elu

* . From dilution analysis; R - Rejected; B - Below CRDL; NA - Not Analyzed

140f 14



APPENDIX A-3
RESULTS FROM CHEMICAL ANALYSIS OF POREWATER ORGANICS, METALS



ANALYTICAL RESULTS

OLD FIREFIGHTER SITE

NAVAL EDUCATION AND TRAINING CENTER
NEWPORT, RHODE ISLAND

Sampte Number

OFF-1-PW

OFF-2-PW

OFF-3-PW

OFF4-PW

OFF-5-PW

OFF-6-PW

Sample Location

OFF-1

OFF-2

OFF-3

OFF-4

OFF-5

OFF-6

Date Sampled

4/7/98

4/7/98

3/27/98

3/27/98

3/27/98

3/27/98

QC Type

None

None

None

None

None

None

Filtering

POREWATER

_|POREWATER

POREWATER

POREWATER

POREWATER

POREWATER

e Apmr AN A Smanny e

3
-

s

5

%
:

Polyaromatic Hydrocarbons (PAH) (UGIL)

1-Methylnaphthalene

1-Methylphenanthrene

2,3,5-Trimethyinaphthalene

2,6-Dimethyinaphthalene

2-Methylnaphthalene

Acenaphthene

Acenaphthylene

Anthracene

Benzo(a)anthracene

Benzo(a)pyrene

benzo(b,j,k)fluoranthene

benzo{e)pyrene

Benzo(g,h,i)Perylene

Biphenyl

chryseneftriphenylene

Dibenzo(a,h)Anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-cd)pyrene

Naphthalene

Perylene

Phenanthrene

Pyrene

PCE Gongeners/Organochlorine Pesticides (UGIL)

ala|la|lalala|lala|lalala|la]lalalaja]alaja{aja]al
“Ccleclclclalc|clc|cic|c|(clc|C|C|Cc|C|c|c|c|c|C|C

PRy R R Ny ey e S NN S I Y I I I I I E A I R R N R N
‘cle|elelclc|e|c|lclc|cle|cic|clc|cjc|c|c|c|c|T

a|la|la|laja|la|lalala|alala]la]lalala]la|lala|lajaja]a
celelelcie|lc|claic|cle|clclcic|(c|c|c|clc|c|ic|C

var| | a|a|laja|ala|lala|ala|lala|lajalajala]a]alafa
rejlejclclclc|c|c|ielc|cic|clc|iciclclc|c(c|c|ciT

';-h—l—Ad-l-b—l_‘—h-l—h—l—h-&-ﬂ-ﬂ-‘-ld-h-h-l-.
clcicic|c|c|c|c|c|clc|c|c|c|c|cjc|c|c[c]c]|c]ec

aalajlalala|lalalalalalaja|ala|a|alajala]aafa
rgle|clcjciclclicje|c|c|clclcic(cic|c|cic|ciCiC

2,4-DDD

2,4-DDE

2,4-DDT

4,4-DDD

4,4-DDE

alalalala

4,4-DDT

[N [Py Py PRy iy Py

Aldrin

c|c|c|c|c|c|c

cic|c|Cc|Cc|c|c

0S

clc|icicicic|Cc

alpha-Chlordane

N O

0S

cl|c|cic|c|c|c|C

Dieldrin

16

endosulfan

o

o

[=]

0S

o

cicijcjc|cjcljc|c|c|c

Endrin

Heptachlor -

Heptachlor Epoxide

-0
a|a|a|n]| =] 2|2 afa|a

c|c|c|c|C

oo
- ajatnt-=ajnin|alaja)alaja
clCcjcijcicicjcic|c|cic|c|C

c|cic|cic

clic|jc|Cc

o

cic|cicjc

c|c

pw

U - Not detected; UJ - DL approximate; J - Quantitation approximate,
* - From dilution analysis; R - Rejected; B - Below CRDL; NA - Not Analyzed
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ANALYTICAL RESULTS

OLD FIREFIGHTER SITE

NAVAL EDUCATION AND TRAINING CENTER
NEWPORT, RHODE ISLAND

OFF-2-PW

Sample Number OFF-1-PW OFF-3-PW OFF-4-PW OFF-5-PW OFF-6-PW
Sample Location OFF-1 OFF-2 OFF-3 OFF-4 OFF-5 OFF-6
Date Sampled 4/7/98 4/7/98 3/27/98 3/27/98 3/27/98 3/27/98
QC Type None None None None None None
L S _IPOREWATER| _ [POREWATER| |POREWATER| |POREWATER| |POREWATER| _IPOREWATER| .
Hexachlorobenzene 1|U 1|U 1|V 11U 1|u 1jU
indane 1(U 1|U 1(U 11U 1|U 1j{U
Mirex 05(U 0.5{U 0S(U 0.5{U 05|U 0.5|U
PCB 101 1|U 1{uU 1|V 1|V 21 1|U
PCB 105 23 1|V 11U 1|V 1|U 1|U
PCB 118 1|U 1|U 1|V 57 1{U 1V
PCB 126 1|U 24 29 1|V 1iU 21
PCB 128 1{U 1|V 1|U 1|U 1{U 1(U
PCB 138 1|U 1(U 1|U 1{U 11U 1{U
PCB 153 1(U 1.5 1|V 1|U 1{U 1{U
PCB 170 1(U 1|{U 36 1|U 1|V 1iU
PCB 18 05U 0.5|U 0.5{U 32 0.5(U 05|V
PCB 180 1|U 1|U 1jU 1|U 1|U 1|V
PCB 187 25 1(U 1{U 1|U 1|V 1|V
PCB 195 1{U 1|U 1|U 1|U 1{U 1.1
PCB 206 1|U 1(U 1|U 1|U 1|U 1(U
PCB 209 1|U 1{U 1|U 1{U 1|lU 1{U
PCB 28 1(U 1|U 1(U 1|U 1{U ) 1jU
PCB 44 1V 1|U 1|U 1{U 1|V 1|U
PCB 52 0.5|U VEILY 1 05{U 05|U 0.5|U
PCB 66 11U 1|U 1|V 1{U 1|V 1jU
PCB 77 1jU 37 1iU 1{U 1|V 11U
PCB 8 1V 1|U 11U 1{U 1|V 11U
PCB 99 05{U 0.5|U 0S5|U 0.5|U 05|V 0.5|U
Toxaphene 500|U 500|U 500|VU 500(U 500(V 500(U
trans-Nonachlor LOSlU . OSlY OS[U | s ] - A L] L
e (UGIKG) R . R e R RO e
Aluminum 559 67 4 61.2 549 63.8 432
Arsenic 1.1 55 34 28 1 29
Barium 20|V 20|U 20|U 20|U 20|U 20|V
Cadmium 0.1|J 0S5 08 09 05 06
Chromium 28.6 192 186 224 218 154
Copper 26 21 23 28 84 19
Iron 610 T 310 120 200 170 220
Lead 18.22 16.43 14 62 18 66 1824 15.83
Manganese NA NA NA NA NA NA
Mercury 45 43 45 68 64 59
Nickel 0.5|U 0.7 2 1.3 1.1 1.5
U - Not detected; UJ - DL approximate; J - Quantitation approximate,
pw * - From dilution analysis; R - Rejected, B - Below CRDL; NA - Not Analyzed
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ANALYTICAL RESULTS

OLD FIREFIGHTER SITE

NAVAL EDUCATION AND TRAINING CENTER
NEWPORT, RHODE ISLAND

Sample Number OFF-1-PW OFF-2-PW OFF-3-PW OFF-4-PW OFF-5-PW OFF-6-PW
Sample Location OFF-1 OFF-2 OFF-3 OFF-4 OFF-5 OFF-6
Date Sampled 4/7/98 4/7/98 3/27/98 3/27/98 3/27/98 3/27/98
QC Type None None None None None None
RMerng e POREWATER| —|POREWATER| _ [POREWATER|__[POREWATER| _ [POREWATER| _ |POREWATER|
Silver 16 1.8 14 1.7 13 0.1
Zinc 170 140 100 130 260 420
~
U - Not detected, UJ - DL approximate; J - Quantitation approximate;
pw * - From dilution analysis; R - Rejected; B - Below CRDL; NA - Not Anatyzed

3of12



ANALYTICAL RESULTS

OLD FIREFIGHTER SITE

NAVAL EDUCATION AND TRAINING CENTER
NEWPORT, RHODE ISLAND

Sample Number

OFF-7-PW

OFF-8-PW

OFF-9-PW

OFF-10-PW

OFF-11-PW

OFF-12-PW

Sample Location

OFF-7

OFF-8

OFF-8

OFF-10

OFF-11

OFF-12

Date Sampled

3/27/98

4/14/98

4/14/98

4/7/98

4/7/98

4/7/98

QC Type

None

None

None

None

None

None

POREWATER

{POREWATER

POREWATER

#

3

POREWATER

»;

POREWATER

s
<
4

POREWATER

pacaeasay

1-Methyinaphthalene

1-Methylphenanthrene

2,3,5-Trimethylnaphthalene

2,6-Dimethyinaphthalene

2-Methyinaphthalene

Acenaphthene

Acenaphthylene

Anthracene

Benzo(a)anthracene

Benzo(a)pyrene

benzo(b,j, k)fluoranthene

benzo(e)pyrene

Benzo(g,h,i)Perylene

Biphenyl

chrysene/triphenylene

Dibenzo(a,h)Anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-cd)pyrene

Naphthalene

Perylene

Phenanthrene

Fyrene

PCB Congenersiorganochlorine Pesticides (UG/L)

PR I N Y I N PR IR I (R Y (Y Y Y N N YN Y I R I e

c|c|c|cic|c|c|ciciCc|c|c|c|icic|c|Cc|C|C|Cc|Cc(C|C

| djdr || |ala|a|ala|a|la|afedr e cn| )| d| | a]a]

clcjc|cicic|c(c|cjc|c|c|clcicicicicicjc|cic|c

~—._§—h—b—l—l—h—h—h—l—l—l—l—._&_‘_&_ﬁ-‘-‘—b—l—l
TCic|clC|c|C(Cclc|C|CiclCc|iC|c|c|Cc|Ccic|Cc(Cc|Cc|Cc|C

[ DI Y Iy pUFY) Y RN BN Y Ty Ry QY EFY JEFY DY BN e N N I R R S

ciclC|ciCiCclciciC|c|Cc|C(CiCiCiC|CiCc|C|C|C|C|C

HEE IS RS P I IV DI [ IR PN [P (N I (Y I R SN Y N Y T Y S

ciclcicjc|Cc|c|ciClC|Cc|CciCciCc|Cc|Cc|C|c|c|clc|ic|C

PG [P IS JEFY Y JIFY Y Y [P Y QY Y T DY S I IFY) ) [N P NP [T Y [P

ciclcicjcic|clCc|clc|Ccic|c|c|c|c|c|c|cic|Cc|C|C

2,4-DDD

2,4-DDE

2,4-DDT

4,4-DDD

4,4-DDE

c|lclcic|c|c

Y [ (NI Y [

JIFY U Y Y Y

4,4-DDT

Aldrin

0S5

05

alpha-Chlordane

olo

O —

o|o

0S5

clicic|Cc|Cc|c|c|c

ol

0.5

c|clCcicic|Cc|C|C

Dietdnin

23

1.3

endosulfan

o

o

o

05

o

0.5

Endnn

Heptachlor

Heptachlor Epoxide

| alaln=={nin]|s]|=a]a]ala]a

clc|c|cic|clc|c|c|C|Cc|Cc|C

clc|cic|c|c

||| aln]|ontala|lalajala

clc|cic|c|c|c|c|c|c|c|jciT

c|cicic

| alaln|atn|onj-s|a|a|=a]ala

clc|c|c|cic|cjc|Cc|c|c|c|c

cl|ciCci|c

U - Not detected, UJ - DL approximate; J - Quantitation approximate;
* - From dilution analysis; R - Rejected; B - Below CRDL; NA - Not Analyzed
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ANALYTICAL RESULTS

OLD FIREFIGHTER SITE

NAVAL EDUCATION AND TRAINING CENTER
NEWPORT, RHODE ISLAND

Sample Number OFF-7-PW OFF-8-PW OFF-9-PW OFF-10-PW OFF-11-PW OFF-12-PW
Sample Location OFF-7 OFF-8 OFF-9 OFF-10 OFF-11 OFF-12
Date Sampled 3/27/98 4/14/98 4/14/98 4/7/98 4/7/98 4/7/98
QC Type None None None None None None
DI e e o s 2o e s POREWATER| [POREWATER| IPOREWATER| IPOREWATER| IPOREWATER| IPOREWATER| ..
Hexachlorobenzene 1|U 1|U 1|U 1|V 1|U 1|U
lindane 1|V 1|V 1|y 1{u 1{U 1(U
Mirex 0.5|U 0.5|U 05|V 05|V 05U 0.5|U
PCB 101 1|U 1|U 1(U 2.1 1|U 11U
PCB 105 1|V 1{u 1{U 1|U 1.4 1|V
PCB 118 1|V 1|U 1|V 1|V 1|V 1|V
PCB 126 1|V 24 1i{U 1ju 1|U 14
PCB 128 1|U 11U 21 11U 1{U 1(U
PCB 138 13 11U 1|U 1|U 11U 1(U
PCB 1583 1V 1|U 1(U 11U 1{U 1{U
PCB 170 1jU 1|V 1{U 1|U 1|U 1jU
PCB 18 05|V 05|V 05|V 05|U 0S|V 05|U
PCB 180 1|U 1|V 1jU 12 1|U 1|U
PCB 187 1|U 1jU 1|V 1jU 1{U 1|U
PCB 195 17 1jU 27 34 1|U 35
PCB 206 1|V 1|U 1{U 11U 1{U 1(U
PCB 209 1jU 1|U 1{U 11U 1|V 37
PCB 28 1|U 1.4 1{U 11U 22 27
PCB 44 25 1jU 1.1 1jU 1|V 1|U
PCB 52 05|U 05|U 05|U 05|V 05|V 0.5|U
PCB 66 1jU 11U 1{U 1|U 1|U 1(U
PCB 77 1{U 1.7 1V 11U 25 11U
PCB 8 11U 1{U 1|V 1{U 1|U 1|U
PCB 99 05|V 05(U 05|V 05|V 0.5|U 05|U
Toxaphene S00(U 500{U 500|U 500(U 500(U 500(U
trans-Nonachlor " " T L 08U os|u [ oslu T os|u B ~O5|U.
Fr (UGiKé') ThOULTNI e RO D .t e D3 Bt fededees Seede FERNNG A R SR e : RS R :
Aluminum ) 58.7 512 693 481 538 542
Arsenic 32 24 21 26 2 26
Barium 20|V 20{U 20|U 20(U 20(U 20{U
Cadmium 05 0.7 08 04 04 07
Chromium 19 20.1 239 23 208 147
Copper 15 19 3 30 3 17
Iron 120 280 410 340 470 210
Lead 16 41 15.8 124 157 1324 214
Manganese NA NA NA NA NA NA
Mercury 44 40 47 68 61 38
Nickel 0.5|U 24 19 3.1 09 1.3
U - Not detected, UJ - DL approximate; J - Quantitation approximate,
pw * - From dilution analysis; R - Rejected; B - Below CRDL; NA - Not Analyzed
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ANALYTICAL RESULTS

OLD FIREFIGHTER SITE

NAVAL EDUCATION AND TRAINING CENTER
NEWPORT, RHODE ISLAND

OFF-8-PW

Sample Number OFF-7-PW OFF-9-PW OFF-10-PW OFF-11-PW OFF-12-PW
Sample Location OFF-7 OFF-8 OFF-9 OFF-10 OFF-11 OFF-12
Date Sampled 3/27/98 4/14/98 4/14/98 4/7/98 4/7/98 4/7/98
QC Type None None None None None None
FIeNNg i POREWATER POREWATER| |POREWATER| |POREWATER POREWATER POREWATER
Silver 1.7 1.5 1.5 1.6 1.4 1.3
Zinc 170 180 200 270 260 140
U - Not detected, UJ - DL approximate; J - Quantitation approximate;
pw

* - From dilution analysis; R - Rejected; B - Below CRDL; NA - Not Analyzed
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ANALYTICAL RESULTS

OLD FIREFIGHTER SITE

NAVAL EDUCATION AND TRAINING CENTER
NEWPORT, RHODE ISLAND

Sample Number

OFF-13-PW

OFF-14-PW

OFF-15-PW

OFF-16-PW

OFF-17-PW

OFF-18-PW

Sample Location

OFF-13

OFF-14

OFF-15

OFF-16

OFF-17

OFF-18

Date Sampied

4/7/98

4/14/98

4/14/98

4/7/98

4/7/98

4/7/98

QC Type

None

None

None

None

None

None

FRENING e o ..

POREWATER

|POREWATER

!

POREWATER

POREWATER

P OREWATER s

POREWATER| _

facRoatng gty 1 I“‘I'-,i‘;.'-?“

f’olyaromatlc Hydrocarbons (PAH) (UG,

3
%

%g

1-Methylnaphthalene

1-Methylphenanthrene

2,3,5-Trimethylnaphthalene

2,6-Dimethyinaphthalene

2-Methyinaphthalene

Acenaphthene

Acenaphthylene

Anthracene

Benzo(a)anthracene

Benzo(a)pyrene

benzo(b,j,k)fluoranthene

benzo(e)pyrene

Benzo(g,h,i)Perylene

Biphenyl

chrysene/triphenylene

Dibenzo(a,h)Anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-cd)pyrene

Naphthalene

Perylene

Phenanthrene

calalalala|lalalalalalajalalalalalalajajajalala
clciclclc|c|c|c|c|lc|cic|cicicic|Cc|(cic|ciCc|C|C

ala|laja|la|alo|a|la|lala|alajala|a|ala|alaflala]a
clc|clc|clcijc|c|ec|lcic|c|c|c|c|c|Cc|c|ciCciCc|C(C

er| A |||t | r | djr | er | r | cd | d et | n || ca e || d || —a -

clclc|clc|c|clclclc|c|cicic|c|c(c|Cc|(c|c(c|Cc|C

cor| ald]a|lalalala|ala|laja|lala]alalalajalafajala
ciclclc|c|clclcic|c|cjc|c|cic|c|cjCc|Cc|Cc|Cc|Cc|C

fa|a | a| a| ||| a|a | d]a]a|a|alalala|lalalalalala
Telelc|lciec|c|lc|c|lelcic|clc|cicic|c|c|cic|C(C|C

verlos| ||l a|a]afa|a|a|ajajala|ala|a]a|a]a[afa
clcjc|c|cic|c|cicicjc|Cc|c|Cc|Cc|ciCc(c|Cc|c|c|c|C

2,4-DDD

2,4-DDE

2,4-DDT

4,4-DDD

4,4-DDE

PG [P Y (Y Y

PV e I

4,4-DDT

P [P ) QY ) Y

Aldrin

0S5

05

alpha-Chlordane

0.5

clc|cic|cic|c|C

05

c|lc|cjcicicicic

olo

Dieldrin

23

1.3

endosulfan

05

05

cl|Ccjcic|Cc|cjc|Cc|clC

o

o

Endrnn

cjcicjc|lc|cjc|c|c|(Cc|c

Heptachlor

c

Heptachlor Epoxide

cic|C|C

cicic|c

c

cicjcjc|cici|c|c|Cc|Cc|c|Cc|C

c

s Ll
alajaitn|=ajon|on)-al-a|alajal-a

cicicjic|cic|c|c|c|c|C|c|(C

U - Not detected; UJ - DL approximate; J - Quantitation approximate;
* - From dilution analysis; R - Rejected; B - Below CRDL; NA - Not Analyzed




ANALYTICAL RESULTS

OLD FIREFIGHTER SITE

NAVAL EDUCATION AND TRAINING CENTER
NEWPORT, RHODE ISLAND

Sample Number OFF-13-PW OFF-14-PW OFF-15-PW OFF-16-PW OFF-17-PW OFF-18-PW
Sample Location OFF-13 OFF-14 OFF-15 OFF-16 OFF-17 OFF-18
Date Sampled 4/7/98 4/14/98 4/14/98 4/7/98 4/7/98 4/7/98
QC Type None None None None None None
Fitering @ e o cneon e | OREWATER | |POREWATER| |POREWATER| . [POREWATER| .. IPOREWATER| ..JPOREWATER| .
Hexachlorobenzene 1|U 11U 1{U 1|U 1|U 18
lindane 1|V 1{U 1ju 1|U 1|U 1|V
Mirex 05|U 05|U 0.5|U 05(U 05|V 05U
PCB 101 1|V 1(U 1|U 1|U iU 1|V
PCB 105 1|U 1|V 26 1{U 1|V 21
PCB 118 1|U 11U 1|U 49 1{U 1{U
PCB 126 1|V 1i{U 1V 1|V 1{U 1{U
PCB 128 1|U 28 1{U 1|U 1{U 1jU
PCB 138 1|U 1{U 1(U 1|U 1|U 1{U
PCB 153 1|V 1|U 1{U 1|V 1|V 1V
PCB 170 23 1|V 1i{U 2.1 1j{U 1|{U
PCB 18 05{U 05U 05|V 05|V 0.5V 0.5V
PCB 180 1jU 1V 24 1({U 1]U 1.1
PCB 187 1|U 1V 11U 1|U 1|U 1(U
PCB 185 1iU 1(U 1{U 1|U 24 1(U
PCB 206 1j{U 1(U 1{U 1|V 1{U 1({U
PCB 209 1|U 1.7 1|U 1|V 1|V 1{U
PCB 28 1|U 1 1(U 1{U 1|U 1{U
PCB 44 1|V 1 1(U 1.9 1|U 1jU
PCB 52 05|U 23 05|V 0.5(U 05|V 05|U
PCB 66 1|U 1|U 1(U 1{U 1|U 1{U
PCB 77 1|U 1j{U 1|V 1|U 1.4 11U
PCB8 1|U 1{U 21 1|V 1|U 24
PCB 99 0.5{U 05|V 05|U 05|V 05U 05|U
Toxaphene 500|U 500|U 500|U 500|U 500|U 500(V

................ 05y . 05U 05[U N .. 05U 05ju
Aluminum 473 52.7 596 492 587 63.4
Arsenic 27 28 34 29 39 1.5
Barium 20|V 20|V 20(U 20|V 20U 20|V
Cadmium 0.8 07 0.6 09 06 0.7
Chromium 196 186 21.3 238 173 19.5
Copper 21 18 26 19 24 28
Iron 230 160 230 340 180 270
Lead 18.5 199 14.3 12 18.1 125
Manganese NA NA NA NA NA NA
Mercury 4 69 32 49 36 38
Nickel 1.7 21 25 1.5 1 1.9

U - Not detected, UJ - DL approximate; J - Quantitation approximate,
pw * - From dilution analysis, R - Rejected; B - Below CRDL; NA - Not Analyzed
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ANALYTICAL RESULTS

LD FIREFIGHTER SITE
NAVAL EDUCATION AND TRAINING CENTER
NEWPORT, RHODE iSLAND

Sample Number OFF-13-PW OFF-14-PW OFF-15-PW OFF-16-PW OFF-17-PW OFF-18-PW
Sample Location OFF-13 OFF-14 OFF-15 OFF-16 OFF-17 OFF-18
Date Sampled 4/7/98 4/14/98 4/14/98 4/7/98 4/7/98 4/7/98
QC Type None None None None None None
Fienng .. |POREWATER| |POREWATER POREWATER POREWATER POREWATER|  |POREWATER|
Silver 1.9 14 1.2 1.6 1.2 1.8
Zinc 160 110 190 210 240 180
U - Not detected, UJ - DL approximate; J - Quantitation approximate;
pw * - From dilution analysis; R - Rejected; B - Below CRDL; NA - Not Analyzed
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ANALYTICAL RESULTS

OLD FIREFIGHTER SITE

NAVAL EDUCATION AND TRAINING CENTER
NEWPORT, RHODE ISLAND

Sample Number

OFF-19-PW

OFF-20-PW

OFF-21-PW

OFF-22-PW

OFF-23-PW

Sample Location

OFF-19

OFF-20

OFF-21

OFF-22

OFF-23

Date Sampled

4/14/98

4/7/98

4/7/98

3/27/98

4/7/98

QcC Type

None

None

None

None

None

Fitering e

JPOREWATER|

POREWATER

POREWATER

|POREWATER

POREWATER| _

Polyaromatic Hydrocarbons (PAH) (UGIL)

q

1-Methyinaphthalene

1-Methylphenanthrene

2,3,5-Trimethyinaphthalene

2,6-Dimethylnaphthalene

2-Methyinaphthalene

Acenaphthene

Acenaphthylene

Anthracene

Benzo(a)anthracene

Benzo(a)pyrene

benzo(b,j,k)fluoranthene

benzo(e)pyrene

Benzo(g,h,i)Perylene

Biphenyl

chryseneftriphenylene

Dibenzo(a,h)Anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-cd)pyrene

Naphthalene

Perylene

Phenanthrene

ala|laja]la|lalala|la|la|lalala|la|la|la]alajlalalalala
clc|lc|c|c|lc|c|c|c|c|c|c|c|c|c|c|cic|ac|c|c|c|C

Pyreryg

PCB Congeners/Organochiorine Pesticides (UGIL)

ta|a|alalalala|a|ala|la|alalajala|a]a]alafa]al=

H-{-LEEEEEEEEEEEEEEEEEEIEEIEES
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. 3
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clcjciclcjc|c|Cc|c|c|c|cicic|cic(c|c|cic|c|Cc|c
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cicjcic|lc|c|c|c|c|c|cic|ciCc|c|c|c|c|Cc|c|Cc|c

2,4-DDD

2,4-DDE

2,4-DDT

4,4-DDD

4,4-DDE

- ata] a| -

4,4-DDT

a|alalalala

Aldrin

cic|cic|c|Cc|C

05

alpha-Chlordane

0S5

clc|c|lc|cicl|c|c

Dieldrin

18

endosulfan

o

o

0.5

o

cicl|clc|clc|c|c|c|c

Endrin

Heptachlor

- O
JY Y D g B I red Y R Y DY D DS

c|clc|c|c

c

Heptachlor Epoxide

oo
alalajn|==jn|nia|lalalalala
clc|c|c|CciC|CcjC(Cc|Cc|C|Cc|C

cliclc|c

< oo
||| a2]ala]alaja

cjc|c|c|Cc|Cc|jc|cic|c|cic|cC
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U - Not detected; UJ - DL approximate; J - Quantitation approximate;
* - From dilution analysis; R - Rejected; B - Below CRDL; NA - Not Analyzed
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ANALYTICAL RESULTS

OLD FIREFIGHTER SITE

NAVAL EDUCATION AND TRAINING CENTER
NEWPORT, RHODE ISLAND

Sample Number OFF-19-PW OFF-20-PW OFF-21-PW OFF-22-PW OFF-23-PW
Sample Location OFF-19 OFF-20 OFF-21 OFF-22 OFF-23
Date Sampled 4/14/98 4/7/198 4/7/98 3/27/98 4/7/98
QC Type None None None None None
FIMEONG e o v e | FOREWATER|  [POREWATER|  |POREWATER]  [POREWATER| ~[POREWATER
Hexachlorobenzene 1|U 11U 1jU 11U 1]V
lindane 1jU 1jU 11U 1|V 1|V
Mirex 05{U 05{U 24 05|V 0.5|U
PCB 101 1iU 1|U 1{U 1{U 25
PCB 105 1jU 1|U 11U 1|{U 1|V
PCB 118 1jU 1|V 11 1|U 11U
PCB 126 1ju 1|V 1jU 1|V 11U
PCB 128 1{U 1|U 1jU 1|U 11U
PCB 138 1|U 1{U 1{u 1]U 1|U
PCB 153 27 25 1|U 1iU 1|U
PCB 170 11U 1{U 1|U 12 11U
PCB 18 0.5|U 05U 05(U 05U 12
PCB 180 1|U 11U 1|U 1{U 1|V
PCB 187 11U 11U 11U 1(U 1jU
PCB 195 11U 1{U 1|U 1|U 1]U
PCB 206 1|U 1{u 1|U 1{U 1|V
PCB 209 11U 1|U 11U 1|V 1jU
PCB 28 36 11U 1|U 1|V 11U
PCB 44 11U 1{U 11U 11U 1|u
PCB 52 0.5|U 05|U 0.5|U 24 0.5|U
PCB 66 1|U 1|U 3.7 1{U 1|U
PCB 77 1|U 1{U 1|U 1|U 1jU
PCB 8 1|U 1{U 1{U 1|U 1|V
PCB 99 25 1.5 0.5|U 05|U 05V
Toxaphene 500(U 500|U 500(U 500{U 500(U
BanS-NONACNIOr o st s o 5 ot sttt s deper osly L. 05V L 05V 1, OB L oSy
Meiﬁls'(uéiké) ............................... b AR DRI e B T BRI et e
Aluminum 51.3 498 651 492 597
Arsenic 3 24 3 26 1.8
Barium 20|U 20{U 20|V 20(U 20(U
Cadmium 08 09 04 09 04
Chromium 174 185 256 17.2 19.7
Copper 20 21 18 18 11
Iron 290 110 530 250 390
Lead 11.7 15.9 1.3 17.14 279
Manganese NA NA NA NA NA
Mercury 45 32 44 55 43
Nickel 13 1.4 1.3 1.5 1.6
U - Not detected, UJ - DL approximate; J - Quantitation approximate,
pw * - From dilution analysis, R - Rejected; B - Below CRDL; NA - Not Analyzed

11012



ANALYTICAL RESULTS

OLD FIREFIGHTER SITE

NAVAL EDUCATION AND TRAINING CENTER

NEWPORT, RHODE ISLAND
Sample Number OFF-19-PW OFF-20-PW OFF-21-PW OFF-22-PW OFF-23-PW
Sample Location OFF-19 OFF-20 OFF-21 OFF-22 OFF-23
Date Sampled 4/14/98 4/7/98 4/7/98 3/27/98 4/7/98
QC Type None None None None None
Fitenng___— e oo . [POREWATER| _[POREWATER| __[POREWATER| _ |POREWATER| _ [POREWATER|
Silver 1.5 1.6 14 1.2 1.8
Zinc 150 150 220 200 160

U - Not detected; UJ - DL approximate; J - Quantitation approximate;
pw * - From dilution analysis; R - Rejected; B - Below CRDL; NA - Not Analyzed

120f 12



APPENDIX A-4
RESULTS OF TISSUE CHEMICAL ANALYSES. ORGANICS, METALS



ANALYTICAL RESULTS
OLD FIREFIGHTER SITE
NAVAL EDUCATION AND TRAINING CENTER
NEWPORT, RHODE ISLAND

Sample Number OFF-1-BM-052698 OFF-1-CN-072298 OFF-2-BM-052698 OFF-2-CN-072038 OFF-3-BM-052698 OFF-3-CN-072098
Sample Location OFF-1 OFF-1 OFF-2 OFF-2 OFF-3 OFF-3
Date Sampled 5/26/98 7/22/98 5/26/98 7/20/98 5/26/98 7/20/98
QC Type None None None None None None
Matrix TISSUE-MUSSEL TISSUE-CUNNER | |TISSUE-MUSSEL |  |TISSUE-CUNNER TISSUE-MUSSEL TISSUE-CUNNER |
Metals (UG/KG) ) ; o
Aluminum 189.2 124.6 58.3|J 141.6 20 W 134.7
Arsenic 1.4 46 2 52 1.8 39
Barium 32 32|V 32|V 32|V 32V 321U
Cadmium 9.1 23 13.2 29 9.3 25
Chromium 05 369 0.5|U 285 05U 254
Copper 6.7 324 6.1 256 5(U 30.4
Iron 320.6 78.1 466 1 66.4 3787 68.1
Lead 42 44 3 5.1 6.3 5
Manganese NA NA NA NA NA
Mercury 3 R 13 R 29 R
Nickel 71 05|V 73 0.5|U 124 05U
Silver 0.5 0.9 05|V 1 05U 0.9
Zinc 18.1 157.3 27 148 239
Bold - Exceeds GA Objective; ltalic - Exceeds PAL, U - Not detected; UJ - DL approximate; J - Quantitation approximate;
Rtissue * - From dilution analysis, R - Rejected, B - Below CRDL; NA - Not Analyzed

10of9



ANALYTICAL RESULTS
OLD FIREFIGHTER SITE
NAVAL EDUCATION AND TRAINING CENTER
NEWPORT, RHODE ISLAND

Sample Number OFF-4-BM-052698 OFF-4-CN-071798 OFF-5-BM-052698 OFF-5-BM-052698-FD OFF-6-BM-052698 OFF-7-BM-052698
Sample Location OFF-4 OFF-4 OFF-5 OFF-5 OFF-6 OFF-7
Date Sampled 5/26/98 7/17/98 5/26/98 5/26/98 5/26/98 5/26/98
QC Type None None Dup of OFF-5-BM-052698 Dup of OFF-5-BM-052698 None None
Matrix =~ i TISSUE-MUSSEL TISSUE-CUNNER TISSUE-MUSSEL | TISSUE-MUSSEL TISSUE-MUSSEL |  |TISSUE-MUSSEL
[ Metals (UG/KG) B o T o o o
Aluminum 1282} J 115.9 20| UJ 101{J 20|UJ 2126|J
Arsenic 09 42 27 1.9 1.4 25
Barium 32|U 32\U 32U 2|V 32|V 32(V
Cadmium 5 29 66 55 114 17
Chromium 103 217 05|V 05|V 353 405
Copper 1.41J 29.4 10 6.2 4 5|U
Iron 484.3 70.3 538.2 476.9 3334 498.2
Lead 4.1 4.7 5.2 3.6 5.8 37
Manganese NA NA NA NA NA NA
Mercury 1.9 R 1.6 27 1.9 21
Nickel 5.7 05|V 75 8.1 9 10.3
Silver 05|V 0.8 05|V 0.5|U 05|U 05U
Zinc 94 20.9 1435 148.7 103.4 1196
Bold - Exceeds GA Objective; italic - Exceeds PAL; U - Not detected; UJ - DL approximate; J - Quantitation approximate;
Rtissue * . From dilution analysis; R - Rejected; B - Below CRDL; NA - Not Analyzed 2019




ANALYTICAL RESULTS

LD FIREFIGHTER SITE
NAVAL EDUCATION AND TRAINING CENTER
NEWPORT, RHODE ISLAND

Sample Number OFF-8-HC-051498 OFF-10-HC-051438 OFF-10-HC-051498-FD OFF-11-HC-051498 OFF-12-HC-051498 OFF-13-DEP
Sample Location OFF-8 OFF-10 OFF-10 OFF-11 OFF-12 OFF-13
Date Sampled 5/14/98 5/14/98 5/21/98 5/14/98 5/14/98 8/17/98
QC Type None Dup of OFF-10-HC-051498 Dup of OFF-10-HC-051498 None None None
MatX i o g C-CLAM AATISSUE-CLAM - L TISSUE-CLAM s TISSUE-CLAM TISSUE-CLAM DEPLOYED MUSSEL|
Metals (UG/KG) R -
Aluminum 536.1J 474.1|J 574.3|J 508.7|J 518.7(J 193.2
Arsenic 45 55 54 44 5.4 15
Barium 2|V 32{U 32|V 32|u 32(u 32ju
Cadmium 53 6.1 83 6.7 8.2 143
Chromium 0.5|uJ 05(uUJ 11.6(J 6.6(J 0.5|UJ 264
Copper 42|J 5|U 5|U 5|U 5|U 8.7
iron 186 5 241.9 4215 1833 1541 3876
Lead 44 5 62 39 6.9 69
Manganese NA NA NA NA NA NA
Mercury 19 28 37 21 26 2
Nicke! 19.5 205 293 18.1 248 15.8
Silver 05(U 05(U 0.5|U 05|V 05(u 05|V
Zinc 839 871 100.1 68.7 87.3 2026
Bold - Exceeds GA Objective, ltalic - Exceeds PAL; U - Not detected; UJ - DL approximate, J - Quantitation approximate;
Rtissue * - From dilution analysis; R - Rejected; B - Below CRDL; NA - Not Analyzed 30f9




ANALYTICAL RESULTS

OLD FIREFIGHTER SITE

NAVAL EDUCATION AND TRAINING CENTER

NEWPORT, RHODE iSLAND
Sample Number OFF-13-LOB-061098 OFF-14-DEP OFF-14-LOB-061298 OFF-14-PM-052198 OFF-15-HC-051498 OFF-15-HC-051498-FD
Sample Location OFF-13 OFF-14 OFF-14 OFF-14 OFF-15 OFF-15
Date Sampled 6/10/98 8/17/98 6/12/98 5/21/98 5/14/98 5/14/98
QC Type None None None None Dup of OFF-15-HC-051498 Dup of OFF-15-HC-051498
[Matrix TISSUE-LOBSTER DEPLOYED MUSSEL| |TISSUE-LOBSTER _|TISSUE-CLAM TISSUE-CLAM TISSUE-CLAM
Metals (GETKG) - T B T
Aluminum 3824 147.8 361.4 637.8(J 1203.8J 664.5J
Arsenic 7.7 14 8.5 4.6 72 6.3
Barium 32|V 32|V 32|V RV 32jU 32(v
Cadmium 13.3 113 0.5|V 6 112 84
Chromium 14.3 187 114 41(J 64.4|J 6.3|J
Copper 163.7 55 141.2 5|U 5|U 5|U
Iron 97.7 446.2 1137 2434 224 3215
Lead 14.7 43 113 5.2 8.2 99
Manganese NA NA NA NA NA NA
Mercury 54 28 7.2 25 2 21
Nickel 326 107 374 23 241 18.8
Silver 26 05(U 38 05|U 0.5(VU 05|V
Zinc 231 174.4 2711.4 633 112 1018

Bold - Exceeds GA Objective; Italic - Exceeds PAL; U - Not detected; UJ - DL approximate, J - Quantitation approximate;
Rtissue * . From dilution analysis, R - Rejected; B - Below CRDL; NA - Not Analyzed 40f9




ANALYTICAL RESULTS

OLD FIREFIGHTER SITE

NAVAL EDUCATION AND TRAINING CENTER
NEWPORT, RHODE ISLAND

Sample Number OFF-15-LOB-060898 OFF-15-PM-051498 OFF-16-HC-052198 OFF-16-LOB-060898 OFF-16-LOB-061098 OFF-17-DEP
Sample Location OFF-15 OFF-15 OFF-16 OFF-16 OFF-16 OFF-17
Date Sampled 6/8/98 5/14/98 5/21/98 6/8/98 6/10/98 8/17/98
QC Type None None None None None None
Matrix ~~~|TISSUE-LOBSTER |  |TISSUE-CLAM _ _|TISSUE-CLAM | |TISSUE-LOBSTER | |TISSUE-LOBSTER DEPLOYED MUSSEL|
Metals (UG/KG) | ) T
Aluminum 397.3 7505|J 984.81J 3215 356.9 179.5
Arsenic 7.2 55 55 6.9 66 1.2
Barium 32|V 32|V 32|u 32(V 32(V 32jU
Cadmium 15 7 98 21 24 7.9
Chromium 18.9 302(J 0.5|UJ 142 154 17.8
Copper 157 5|V 5/U 138.6 120.4 8.1
Iron 84.2 4386 3143 76.4 89.6 493 4
Lead 19 7 6.6 17.2 16.3 7
Manganese NA NA NA NA NA NA
Mercury 25 24 4 2 17 24
Nickel Nz 21.8 204 285 41.6 17
Silver 26 05|V 05|U 23 25 0S|V
Zinc 256.3 82.8 733} 2418 2975 181.4
Bold - Exceeds GA Objective; Italic - Exceeds PAL; U - Not detected; UJ - DL approximate; J - Quantitation approximate;
Rtissue * - From dilution analysis; R - Rejected; B - Below CRDL; NA - Not Analyzed Sofg



ANALYTICAL RESULTS

LD FIREFIGHTER SITE
NAVAL EDUCATION AND TRAINING CENTER
NEWPORT, RHODE ISLAND

Sample Number OFF-17-HC-051498 OFF-17-LOB-061098 OFF-17-LOB-061298 OFF-18-DEP OFF-18-DEP-FD OFF-18-LOB-060898
Sample Location OFF-17 OFF-17 OFF-17 OFF-18 OFF-18 OFF-18
Date Sampled 5/14/98 6/10/98 6/12/98 8/17/98 8/17/98 6/8/98
QC Type None None None Dup of OFF-18-DEP Dup of OFF-18-DEP None
Matrix TISSUE-CLAM TISSUE-LOBSTER | TISSUE-LOBSTER |  |DEPLOYED MUSSEL DEPLOYED MUSSEL | TISSUE-LOBSTER .
Metals (UG/KG) - R T
Aluminum 622.7{J 364.9 386.6 1653 152.4 367.2
Arsenic 47 9.3 102 1 1.1 5.7
Barium 32\V 32|V 32{V 32U 32|V 32U
Cadmium 6.2 7.4 74 86 9.2 47
Chromium 320 111 105 15.4 13.9 17
Copper SiU 1726 194.2 10.4 9.7 1549
Iron 3205 127 4 116 4125 428.1 157.6
Lead 56 185 123 8.5 6.9 15.4
Manganese NA NA NA NA NA NA
Mercury 32 1.4 1.9 43 3.7 1.6
Nickel 15.7 387 32.6 13.3 14.2 359
Silver 0.5|U 24 27 05ju 05|U 24
Zinc 64.1 281.4 276.3 198.2 2104 266.8
Bold - Exceeds GA Objective; italic - Exceeds PAL; U - Not detected; UJ - DL approximate, J - Quantitation approximate;
Rtissue * . From dilution analysis, R - Rejected; B - Below CRDL; NA - Not Analyzed 6of9



ANALYTICAL RESULTS

LD FIREFIGHTER SITE
NAVAL EDUCATION AND TRAINING CENTER
NEWPORT, RHODE ISLAND

Sample Number OFF-19-DEP OFF-19-LOB-060898 OFF-19-PM-052198 OFF-20-DEP OFF-20-HC-051498 OFF-20-LOB-060898
Sample Location OFF-19 OFF-19 OFF-19 OFF-20 OFF-20 OFF-20
Date Sampled 8/17/98 6/8/98 5/21/98 8/17/98 5/14/98 6/8/98
QC Type None None None None None None
Matrix |DEPLOYED MUSSEL TISSUE-LOBSTER TISSUE-CLAM DEPLOYED MUSSEL TISSUE-CLAM TISSUE-LOBSTER
Metals (UG/KG) T [ - ’”” o
Aluminum 1824 327.9 AR 1403 730.7(J 364.3
Arsenic 1.6 85 6.1 1.7 44 7.2
Barium 32{V 32|V 32|V 32|V 32|V 32(U
Cadmium 8.1 39 53 8.2 87 5.1
Chromium 16.4 17.5 0.5|UJ 18.3 31 211
Copper 9.2 1436 5|U 8.3 5[V 101.3
Iron 4115 1493 2456 5159 153.3 160.3
Lead 9.2 167 71 61 79 138
Manganese NA NA NA NA NA NA
Mercury 36 1.8 37 27 25 1.8
Nickel 15.6 40 2 14 10.6 16.6 449
Silver 05{U 38 0.5V 05U 05U 5
Zinc 188.5 278 589 1927 613 2418/,
Bold - Exceeds GA Objective; Htalic - Exceeds PAL; U - Not detected; UJ - DL approximate; J - Quantitation approximate;
Rtissue

* - From dilution analysis; R - Rejected; B - Below CRDL; NA - Not Analyzed

7of9



ANALYTICAL RESULTS
OLD FIREFIGHTER SITE
NAVAL EDUCATION AND TRAINING CENTER
NEWPORT, RHODE ISLAND

Sample Number OFF-21-DEP OFF-21-HC-051498 OFF-21-LOB-060898 OFF-21-LOB-061598 OFF-22-BM-052698 OFF-23-DEP
Sample Location OFF-21 OFF-21 OFF-21 OFF-21 OFF-22 OFF-23
Date Sampled 8/17/98 5/14/98 6/8/98 6/15/98 5/26/98 8/17/98
QC Type None None None None None None
| Matrix _|DEPLOYED MUSSEL|  |TISSUE-CLAM | |TISSUE-LOBSTER | |TISSUE-LOBSTER . . |TISSUE-MUSSEL DEPLOYED MUSSEL
Metals (UG/KG) ] - - W 1T
Aluminum 185.2 11635{J 381.2 373.4 69.8(J 136.8
Arsenic 1.3 43 83 8.7 2 1.6
Barium 2|u 32|V 32jU 32|V 32|V 32|u
Cadmium 9.7 79 19 1.6 138 103
Chromium 11.7 0.5(UJ 175 16.2 05U 21
Copper 6.5 87 147.3 1621 1.7)J 7
Iron 402.5 307.5 1379 122.4 453.8 455
Lead 7.2 49 189 16.5 56 5.3
Manganese NA NA NA NA NA NA
Mercury 35 29 21 1.8 1.7 1.8
Nickel 17.3 25.7 396 348 11.9 11.2
Silver 05(U 0.5(U 32 33 0.5{U o5/u
Zinc 167.6 92.3 2631 255 1 1536 1576
Bold - Exceeds GA Objective; ltalic - Exceeds PAL; U - Not detected; UJ - DL approximate; J - Quantitation approximate;
Rtissue * - From dilution analysis; R - Rejected, B - Below CRDL; NA - Not Analyzed

8of9



ANALYTICAL RESULTS
OLD FIREFIGHTER SITE
NAVAL EDUCATION AND TRAINING CENTER
NEWPORT, RHODE ISLAND

Sample Number OFF-23-HC-051498 OFF-23-L0B-060898 OFF-23-LOB-061098 OFF-TO-DEP

Sample Location OFF-23 OFF-23 OFF-23 OFF-TO

Date Sampled §/14/98 6/8/98 6/10/98 6/22/98

QC Type None None None None

Matrix TISSUE-CLAM TISSUE-LOBSTER _ |TISSUE-LOBSTER | ~ |DEPLOYED MUSSEL

Metals (UG/KG) T -

Aluminum 821.8|J 330.2 3142 137.9

Arsenic 49 9 9.3 0.9

Barium 32|V 32|V 32|V 32|V

Cadmium 64 3.7 34 7.6

Chromium 0.5{UJ 13.8 151 12.4

Copper S5V 112.4 106.5 5.3

Iron 106 7 168.8 160.1 380.1

Lead 8.6 129 14.8 58

Manganese NA NA NA NA

Mercury 28 24 19 19

Nickel 15.3 28.7 30.5 10.3

Silver 0.5|U 27 25 0.5V

Zinc 80 236.6 NA 164 1

Bold - Exceeds GA Objective; Italic - Exceeds PAL; U - Not detected; UJ - DL approximate; J - Quantitation approximate;

Rtissue * - From dilution analysis; R - Rejected, B - Below CRDL; NA - Not Analyzed

90f9



Laboratory Name: Battelle

Project Name: OFFTA ERA TISSUE ANALYSIS
Surrogate Corrected Data in ng/g dry wt.

Data Not Validated

Client ID OFF-23-HC
Battelle ID Y5269
Sample Weight (g, dry weight) 242
Sample Weight (g, wet weight) 2515
% Lipid 4.05
Extraction Date 11/2/98
Analysis Date 11/10/98
Battelle Sample Batch 98-369
Naphthalene 6.24
2-Methylnaphthalene 472
1-Methyinaphthalene 299
2,6-Dimethylnaphthalene 2.19
2,3,5-Trimethylnaphthalene 089 U
Biphenyl 1.45
Acenaphthylene 249
Acenaphthene 4.89
Fluorene 3.38
Phenanthrene 18.21
Anthracene 9.30
1-Methylphenanthrene 452
Fluoranthene 71.77
Pyrene 64.16
Benz(a)anthracene 18.26
Chrysene 27.66
Benzo(b)fluoranthene 14.67
Benzo(k)fluoranthene 13.70
Benzo(e)pyrene 21.42
Benzo(a)pyrene 8.17
Perylene 3.85
Indeno(1,2,3-c,d)pyrene 4.56
Dibenz(a,h)anthracene 071 J
Benzo(g,h,i)perylene 6.51
Total PAH 321.82
Surrogate Recoveries (%)

Naphthalene-d8 52
Phenanthrene-d10 51
Chrysene-d12 53

B = Analyte detected in the blank.

& = QC data outside DQOs.

J = Analyte detected below sample MDL.
U = Analyte not detected, sample MDL.
NA = Not Applicable.

OFF-8-HC
Y5270
2.13

22.37

3.05
11/2/98
11/10/98
98-369

5.79
3.83
2.34
1.86
101U
1.87
1.60
1.23J
1.66
5.98
3.39
1.27 J
21.22
18.83
2.23
6.59
3.06
2.06
5.22
1.51J
1.31
177U
1.23 U
1.77

94.61

58

61
63

OFF-15-HC
Y5271

2.59

24.28

4.7
11/2/98
11/10/98
98-369

5.45
3.72
1.87
1.43
1.06
1.31
2.17
1.04 J
1.29
5.59
3.78
1.30 J
19.89
16.84
2.81
6.91
2.86
218
4.85
1.25J
0.84
146 U
101U
2.20

90.63

62

65
69

OFF-15-PM
Y5272

2.06

25.68

6.91
11/2/98
11/10/98
98-369

6.50
2.95
2.50
213
1.44
1.08
1.49
2.07
212
10.14
3.57
2.85
36.42
2523
6.60
18.63
6.57
7.99
8.14
4.05
1.60
1.83
1.27
1.41

154.08

49

55
56

J

J

cCcc



Laboratory Name: Battelle

Project Name: OFFTA ERA TISSUE ANALYSIS

Surrogate Corrected Data in ng/g dry wt.

Data Not Validated

Client ID
Battelle ID

Sample Weight (g, dry weight)
Sample Weight (g, wet weight)

% Lipid

Extraction Date
Analysis Date

Battelle Sample Batch

Naphthalene
2-Methylnaphthalene
1-Methyinaphthalene
2,6-Dimethylnaphthalene
2,3,5-Trimethylnaphthalene
Biphenyl
Acenaphthylene
Acenaphthene

Fluorene

Phenanthrene
Anthracene
1-Methylphenanthrene
Fluoranthene

Pyrene
Benz(a)anthracene
Chrysene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(e)pyrene
Benzo(a)pyrene
Perylene
Indeno(1,2,3-c,d)pyrene
Dibenz(a,h)anthracene
Benzo(g,h,i)perylene

Total PAH

Surrogate Recoveries (%)
Naphthalene-d8
Phenanthrene-d10
Chrysene-d12

B = Analyte detected in the blank.

& = QC data outside DQOs.

J = Analyte detected below sample MD
U = Analyte not detected, sample MDL.

NA = Not Applicable.

OFF-17-HC

Y5273
3.76
25.02
3.25
11/2/98
11/10/98
98-369

410
2.18
1.34
1.79
1.1
1.18
2.87
1.66
1.98
13.88
7.43
2.97
55.87
41.32
9.87
21.47
9.56
10.27
16.25
6.62
275
3.51
0.80
5.89

226.68

58

58
63

OFF-21-HC
Y5274

2.88

22.91

6.50
11/2/98
11/11/98
98-369

4.88
3.24
217
1.88
1.09
1.04 J
3.58
2.23
2.94
17.83
7.78
3.88
58.73
45.27
13.88
26.10
11.69
12.15
17.36
8.35
462
4.38
1.10
5.07

261.24

67

68
74

OFF-12-HC
Y5275

414

25.03

2.75
11/2/98
11/11/98
98-369

3.69
2.42
1.85
1.32
1.22
0.68 J
2.51
1.49
2.09
11.48
4.89
2.09
45.41
36.70
7.33
15.83
6.18
6.36
12.49
4.23
2.64
1.97
0.63 U
4.30

179.17

44

45
48

OFF-20-HC
Y5276

217

25.24

4.93
11/2/98
11/11/98
98-369

6.45
3.37
2.32
2.29
1.66
1.31
2.00
1.61
1.38
7.75
3.18
1.96
30.88
22.55
521
12.59
4.85
4.50
8.30
2.88
2.65
1.74
1.21
2.41

130.50

42

46
49



Laboratory Name: Battelle

Project Name: OFFTA ERA TISSUE ANALYSIS
Surrogate Corrected Data in ng/g dry wt.

Data Not Validated

Client ID OFF-10-HC ©FF-11-HC OFF-10-HC-FD OFF-16-HC
Battelle ID Y5277 Y5278 Y5279 Y5280
Sample Weight (g, dry weight) 0.33 2.41 1.78 247
Sample Weight (g, wet weight) 4.86 2417 24.51 25.46
% Lipid 5.40 6.09 4.54 3.96
Extraction Date 11/2/98 11/2/98 11/2/98 11/2/98
Analysis Date 11/11/98 11/11/98 11/11/98 11/11/98
Battelle Sample Batch 98-369 98-369 98-369 98-369
Naphthalene 47.00 6.59 8.36 6.44
2-Methylnaphthalene 24.49 3.33 4.51 422
1-Methyinaphthalene 19.31 227 3.68 2.95
2,6-Dimethylnaphthalene 10.08 U 1.57 1.90 2.36
2,3,5-Trimethylnaphthalene 6.49 U 1.04 121 U 1.22
Biphenyl 9.15 U 0.79 J 145 J 0.92 J
Acenaphthylene 917 U 1.56 1.26 J 2.24
Acenaphthene 1046 U 1.52 165 J 249
Fluorene 7.58 U 1.60 125 J 2.48
Phenanthrene 16.43 10.85 10.23 14.62
Anthracene 7.78 469 3.66 4.92
1-Methylphenanthrene 11.08 U 3.05 1.33J 2.65
Fluoranthene 27.95 38.20 28.53 48.59
Pyrene 24.37 30.20 24 66 43.34
Benz(a)anthracene 447 J 563 6.87 11.45
Chrysene 13.67 18.74 12.50 20.34
Benzo(b)fluoranthene 597J 8.12 6.46 12.71
Benzo(k)fluoranthene 561J 9.84 7.58 13.87
Benzo(e)pyrene 10.64 J 14.15 8.52 18.02
Benzo(a)pyrene 504 J 6.08 51 8.18
Perylene 5.05J 3.17 2.40 3.33
Indeno(1,2,3-c,d)pyrene 1133 U 5.43 3.46 8.40
Dibenz(a,h)anthracene 7.88 U 097 J 147 U 1.37
Benzo(g,h,i)perylene 872U 8.45 5.81 11.80
Total PAH 217.76 187.86 151.16 248.90
Surrogate Recoveries (%)

Naphthalene-d8 46 45 50 57
Phenanthrene-d10 45 49 54 59
Chrysene-d12 48 52 59 65

B = Analyte detected in the blank.

& = QC data outside DQOs.

J = Analyte detected below sample MD
U = Analyte not detected, sample MDL.
NA = Not Applicable.



Laboratory Name: Battelle

Project Name: OFFTA ERA TISSUE ANALYSIS

Suirogate Corrected Data in ng/g dry wt.

Data Not Validated

Client ID
Battelle ID

Sample Weight (g, dry weight)
Sample Weight (g, wet weight)

% Lipid

Extraction Date
Analysis Date

Battelle Sample Batch

Naphthalene
2-Methyinaphthalene
1-Methylnaphthalene
2,6-Dimethylnaphthalene
2,3,5-Trimethylnaphthalene
Biphenyl
Acenaphthylene
Acenaphthene

Fluorene

Phenanthrene
Anthracene
1-Methylphenanthrene
Fluoranthene

Pyrene
Benz(a)anthracene
Chrysene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(e)pyrene
Benzo(a)pyrene
Perylene
Indeno(1,2,3-c,d)pyrene
Dibenz(a,h)anthracene
Benzo(g,h,i)perylene

Total PAH

Surrogate Recoveries (%)
Naphthalene-d8
Phenanthrene-d10
Chrysene-d12

B = Analyte detected in the blank.

& = QC data outside DQOs.

J = Analyte detected below sample MD
U = Analyte not detected, sample MDL.

NA = Not Applicable.

OFF-14-PM

Y5281
1.82
25.27
4.93
11/2/98
11/12/98
98-369

7.72
4.56
3.04
2.26
119 U
1.00J
1.82
3.38
3.03
16.81
4.89
2.55
35.83
30.19
16.39
20.20
11.27
14.42
11.91
10.26
4.99
7.06
144 U
8.13

221.70

57

59
64

OFF-19-PM
Y5282

1.72

23.65

6.59
11/2/98
11/12/98
98-369

10.08
4.89
4.10
2.87
125U
2.04
2.08
4.50
5.78

27.57

11.15
4.66

51.81

43.45

21.57

27.30

14.19

14.81

13.01

12.21
5.58
8.93
2.28
8.80

304.54

55

60
67

OFF-15-HC-FD
Y5283

2.45

17.65

3.30

11/2/98
11/10/98
98-369

7.36
5.25
3.1
1.76
1.03
1.04 J
1.53
142 U
1.32
6.40
279
1.52.
23.25
20.08
3.09
7.69
2.78
2.81
5.67
212J
4.30
094 J
1.07U
1.78

107.64

50

52
54

OFF-7-BM
Y5284
3.68

24.55

8.21
11/2/98
11/12/98
98-369

9.28
12.03
6.46
5.51
3.10
1.02
4.24
5.27
8.49
31.03
11.26
5.31
109.62
95.78
18.30
43.66
23.39
23.23
4273
9.80
4.71
10.69
2.04
16.04

502.97

49

52
59



Laboratory Name: Battelle

Project Name: OFFTA ERA TISSUE ANALYSIS

Surrogate Corrected Data in ng/g dry wt.

Data Not Validated

Client ID
Battelle ID

Sample Weight (g, dry weight)
Sample Weight (g, wet weight)

% Lipid

Extraction Date
Analysis Date

Battelle Sample Batch

Naphthaiene
2-Methylnaphthalene
1-Methylnaphthalene
2,6-Dimethylnaphthalene
2,3,5-Trimethylnaphthalene
Biphenyl
Acenaphthylene
Acenaphthene

Fluorene

Phenanthrene
Anthracene
1-Methylphenanthrene
Fluoranthene

Pyrene
Benz(a)anthracene
Chrysene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(e)pyrene
Benzo(a)pyrene
Perylene
Indeno(1,2,3-c,d)pyrene
Dibenz(a,h)anthracene
Benzo(g,h,i)perylene

Total PAH

Surrogate Recoveries (%)
Naphthalene-d8
Phenanthrene-d10
Chrysene-d12

B = Analyte detected in the blank.

& = QC data outside DQOs.

J = Analyte detected below sample MD
U = Analyte not detected, sample MDL.

NA = Not Applicable.

OFF-6-BM

Y5285
2.52
23.97
6.11
11/2/98
11/12/98
98-369

8.67
9.35
5.22
4.54
2.79
1.37
4.07
3.85
6.39
18.55
7.84
4.30
72.08
55.62
11.82
29.37
12.89
12.54
28.08
5.88
4.09
7.57
1.23
11.87

329.98

55

56
63

OFF-5-BM
Y5286
0.64

4.13

17.18
11/2/98
11/12/98
98-369

29.01
17.23
9.55
7.07
5.34
4.78
7.32
7.67
11.56
32.02
9.74

U

5314

90.97
71.97
15.86
36.59
17.85
18.18
30.35

9.96

4.15
11.49

4.12
16.41

465.61

53

53
59

U

OFF-4-BM
Y5287
3.07

21.74

7.95
11/2/98
11/12/98
98-369

7.31
7.59
435
3.67
2.58
1.62
4.61
5.22
7.01
17.84
7.24
4.07
60.09
43.04
12.03
24.13
12.46
12.16
17.97
6.80
11.86
6.99
1.08
9.09

290.80

52

55
72

OFF-3-BM
Y5288
1.67

11.09

8.76
11/2/98
11/9/98
98-369

11.93
9.88
7.12
4.96
2.49
2.16
5.89
2.9

11.19

20.48
8.96
3.36

67.39

41.22
7.48

27.23
9.54

10.36

17.75
5.49

18.46
3.85
1.02 J
6.84

307.96

52

52
54



Laboratory Name: Battelle

Project Name: OFFTA ERA TISSUE ANALYSIS

Surrogate Corrected Data in ng/g dry wt.

Data Not Validated

Client ID
Battelle ID

Sample Weight (g, dry weight)
Sample Weight (g, wet weight)

% Lipid

Extraction Date
Analysis Date

Battelle Sample Batch

Naphthalene
2-Methylnaphthalene
1-Methyinaphthalene
2,6-Dimethylnaphthalene
2,3,5-Trimethyinaphthalene
Biphenyl
Acenaphthylene
Acenaphthene

Fluorene

Phenanthrene
Anthracene
1-Methylphenanthrene
Fluoranthene

Pyrene
Benz(a)anthracene
Chrysene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(e)pyrene
Benzo(a)pyrene
Perylene
Indeno(1,2,3-c,d)pyrene
Dibenz(a,h)anthracene
Benzo(g,h,i)perylene

Total PAH

Surrogate Recoveries (%)
Naphthalene-d8
Phenanthrene-d10
Chrysene-d12

B = Analyte detected in the blank.

& = QC data outside DQOs.

J = Analyte detected below sample MD
U = Analyte not detected, sample MDL.

NA = Not Applicable.

OFF-2-BM

Y5289
3.1
21.45
6.36
11/2/98
11/12/98
98-370

9.63
7.32
4.30
3.34
1.20
1.33
4.94
2.50
4.03
17.99
7.37
2.95
58.36
46.61
16.39
28.71
12.41
15.75
19.08
8.77
13.31
8.07
1.24
11.13

306.73

51

52
63

OFF-1-BM
Y5290
1.55

12.41

5.10
11/2/98
11/13/98
98-370

17.24
12.44
6.95
5.28
140 U
3.44
5.13
3.42
3.14
17.35
6.47
2.82
47.20
34.16
8.18
23.07
9.41
8.47
15.29
4.79
9.08
5.29
1.70 U
9.61

258.23

44

47
54

OFF-22-BM
Y5291

3.51

23.41

5.92
11/2/98
11/12/98
98-370

10.85
13.33
8.16
6.62
321
1.75
4.04
4.24
5.33
23.99
9.22
4.90
81.85
65.97
18.95
44 .47
25.74
25.18
42.91
8.67
26.80
10.34
1.86
19.20

467.69

37

41
44

OFF-5-BM-FD
Y5292

3.69

22.94

7.04

11/2/98
11/43/98
98-370

9.92
10.08
5.61
4.27
3.22
1.15
4.51
3.55
5.45
18.91
7.93
3.56
81.84
57.94
12.81
34.66
13.89
14.16
28.84
6.97
3.45
6.85
1.03
11.34

351.94

46

49
56



Laboratory Name: Battelle
Project Name: OFFTA ERA TISSUE ANALYSIS
Surrogate Corrected Data in ng/g dry wt.

Data Not Validated

Client ID OFF-1-CN
Battelle ID Y5293
Sample Weight (g, dry weight) 1.78
Sample Weight (g, wet weight) 7.34
% Lipid 19.38
Extraction Date 11/2/98
Analysis Date 11/13/98
Battelle Sample Batch 98-370
Naphthalene 12.15
2-Methylnaphthalene 10.99
1-Methyinaphthalene 7.28
2,6-Dimethylnaphthalene 2.50
2,3,5-Trimethylnaphthalene 122U
Biphenyl 1.75
Acenaphthylene 144 J
Acenaphthene 4.56
Fluorene 2.20
Phenanthrene 3.39
Anthracene 1.06 U
1-Methylphenanthrene 208 U
Fluoranthene 2.84
Pyrene 2.20
Benz(a)anthracene 258 U
Chrysene 159 U
Benzo(b)fluoranthene 217 U
Benzo(k)fluoranthene 1.78 U
Benzo(e)pyrene 258 U
Benzo(a)pyrene 2.96 U
Perylene 5.29
Indeno(1,2,3-c,d)pyrene 213 U
Dibenz(a,h)anthracene 148 U
Benzo(g,h,i)perylene 164 U
Total PAH 56.59
Surrogate Recoveries (%)

Naphthalene-d8 50
Phenanthrene-d10 52
Chrysene-d12 59

B = Analyte detected in the blank.

& = QC data outside DQOs.

J = Analyte detected below sample MD
U = Analyte not detected, sample MDL.
NA = Not Applicable.

OFF-2-CN
Y5294
4.17

16.80
17.50
11/2/98
11/13/98
98-370

7.04
6.32
3.12
1.44
052U
0.76
0.75
3.20
1.64
2.70
0.60
0.88 U
2.92
2.03
0.38 J
0.71
093U
0.76 U
073 J
1.26 U
2.34
091U
063U
0.70 U

36.68

49

51
59

OFF-3-CN
Y5295
2.14

9.12

10.55
11/2/98
11/13/98
98-370

9.37
4.67
3.81
1.92
1.01 U
1.78
143 U
2.35
1.54
2.48
0.94
173 U
2.92
2.26
0.56 J
113 J
1.81 U
148 U
113 J
246 U
16.00
1.77 U
1.23 U
136 U

52.86

46

47
54

OFF-4-CN
Y5296
0.56

2.67

25.84
11/2/98
11/13/98
98-370

30.96
13.12
7.68
5.87J
3.86 U
545U
546 U
6.22 U
451U
5.94
337U
6.59 U
542 J
526 J
8.20U
233J
6.90 U
5.65 U
8.17 U
9.40 U
19.85
6.74 U
469U
519 U

96.43

53

57
66



Laboratory Name: Battelle

Project Name: OFFTA ERA TISSUE ANALYSIS
Surrogate Corrected Data in ng/g dry wt.

Data Not Validated

Client ID OFF-13-DEP
Battelle ID Y5297
Sample Weight (g, dry weight) 1.90
Sample Weight (g, wet weight) 12.13
% Lipid 8.51
Extraction Date 11/2/98
Analysis Date 11/13/98
Battelle Sample Batch 98-370
Naphthalene 11.91
2-Methylnaphthalene 10.39
1-Methylnaphthalene 6.07
2,6-Dimethylnaphthalene 5.65
2,3,5-Trimethyinaphthalene 4.00
Biphenyl 1.70
Acenaphthylene 7.43
Acenaphthene 5.90
Fluorene 8.22
Phenanthrene 20.31
Anthracene 13.60
1-Methylphenanthrene 4.53
Fluoranthene 169.45
Pyrene 122.97
Benz(a)anthracene 32.87
Chrysene 63.38
Benzo(b)fluoranthene 46.37
Benzo(k)fluoranthene 37.89
Benzo(e)pyrene 78.44
Benzo(a)pyrene 11.36
Perylene 9.18
Indeno(1,2,3-c,d)pyrene 10.51
Dibenz(a,h)anthracene 3.07
Benzo(g,h,i)perylene 19.24
Total PAH 704.46
Surrogate Recoveries (%)

Naphthalene-d8 50
Phenanthrene-d10 54
Chrysene-d12 59

B = Analyte detected in the blank.

& = QC data outside DQOs.

J = Analyte detected below sample MD
U = Analyte not detected, sample MDL.
NA = Not Applicable.

OFF-14-DEP
Y5298

2.85

22.29

7.56

11/2/98
11/13/98
98-370

11.95
9.60
5.42
6.19
2.41
1.19
5.25
9.80
8.37

11.79
7.04
3.17

43.60

44.36

16.85

23.29

22.25

21.65

30.82
9.61
5.40

10.63
2.16

14.59

327.40

45

47
54

OFF-17-DEP
Y5299

2.47

14.51

8.96

11/2/98
11/13/98
98-370

11.35
9.92
6.07
6.28
3.61
1.70
5.7
4.55
7.65

18.40

13.40
4.22

123.82

88.60

22.40

47.81

26.80

23.18

50.95
7.97
7.44
7.75
1.72

14.67

515.95

46

50
58

OFF-18-DEP
Y5300

3.83

23.10

10.43
11/2/98
11/13/98
98-370

9.16
9.43
5.63
6.23
4.67
1.08
8.83
8.95
10.68
31.75
16.92
6.59
196.23
148.22
39.08
72.71
48.42
43.93
79.48
14.94
10.05
12.90
0.64 J
19.81

806.33

52

54
62



Laboratory Name: Battelle

Project Name: OFFTA ERA TISSUE ANALYSIS

Surrogate Corrected Data in ng/g dry wt.

Data Not Validated

Client ID
Battelle ID

Sample Weight (g, dry weight)
Sample Weight (g, wet weight)

% Lipid

Extraction Date
Analysis Date

Battelle Sample Batch

Naphthalene
2-Methyinaphthalene
1-Methyinaphthalene
2,6-Dimethylnaphthalene
2,3,5-Trimethylnaphthalene
Biphenyl
Acenaphthylene
Acenaphthene

Fluorene

Phenanthrene
Anthracene
1-Methylphenanthrene
Fluoranthene

Pyrene
Benz(a)anthracene
Chrysene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(e)pyrene
Benzo(a)pyrene
Perylene
Indeno(1,2,3-c,d)pyrene
Dibenz(a,h)anthracene
Benzo(g,h,i)perylene

Total PAH

Surrogate Recoveries (%)
Naphthalene-d8
Phenanthrene-d10
Chrysene-d12

B = Analyte detected in the blank.

& = QC data outside DQOs.

J = Analyte detected below sample MD
U = Analyte not detected, sample MDL.

NA = Not Applicable.

OFF-19-DEP

Y5301
3.72
21.89
9.65
11/2/98
11/14/98
98-370

9.78
14.04
8.25
8.24
3.77
1.38
413
4.81
5.80
11.67
7.32
3.88
60.63
52.86
13.90
2213
16.67
14.72
2475
6.09
5.41
5.36
1.09
9.15

315.84

49

51
59

OFF-20-DEP
Y5302

2.89

19.25

8.69

11/2/98
11/14/98
98-370

7.93
8.92
5.61
5.67
2.80
1.15
2.77
3.83
7.59
9.89
6.85
2.60
58.04
40.68
10.74
21.66
11.96
10.36
19.12
3.91
4.98
3.01
0.93
5.85

256.86

55

58
67

OFF-21-DEP
Y5303

3.34

20.98

8.37

11/2/98
11/14/98
98-370

9.05
10.57
6.15
6.53
1.70
1.05
5.25
3.59
4.91
15.31
9.98
3.50
98.27
70.27
14.66
29.71
15.50
12.63
32.20
6.31
8.95
5.25
1.30
10.19

382.83

42

45
54

OFF-23-DEP
Y5304

3.43

21.50

8.87

11/2/98
11/14/98
98-370

9.07
11.35
6.83
8.54
4.81
1.31
6.34
8.00
7.63
24.08
18.86
7.30
231.30
163.35
39.56
70.38
32.57
28.22
64.02
10.64
13.69
7.24
2.27
15.97

783.34

46

49
57



Laboratory Name: Battelle

Project Name: OFFTA ERA TISSUE ANALYSIS
Surrogate Corrected Data in ng/g dry wt.

Data Not Validated

Client ID OFF-TO-DEP
Battelie ID Y5305
Sample Weight (g, dry weight) 0.56
Sample Weight (g, wet weight) 6.45
% Lipid 3.15
Extraction Date 11/2/98
Analysis Date 11/14/98
Battelle Sample Batch 98-370
Naphthalene 32.55
2-Methyinaphthalene 15.58
1-Methyinaphthalene 11.96
2,6-Dimethyinaphthalene 596 U
2,3,5-Trimethylnaphthalene 3.84 U
Biphenyl 542 U
Acenaphthylene 543 U
Acenaphthene 7.53
Fluorene 449 U
Phenanthrene 16.41
Anthracene 4.04
1-Methylphenanthrene 6.56 U
Fluoranthene 32.42
Pyrene 28.79
Benz(a)anthracene 7.68J
Chrysene 12.28
Benzo(b)fluoranthene 10.26
Benzo(k)fluoranthene 7.66
Benzo(e)pyrene 11.42
Benzo(a)pyrene 437 J
Perylene 8.08
Indeno(1,2,3-c,d)pyrene 574 J
Dibenz(a,h)anthracene 466 U
Benzo(g,h,i)perylene 8.40
Total PAH 22517
Surrogate Recoveries (%)

Naphthalene-d8 51
Phenanthrene-d10 56
Chrysene-d12 66

B = Analyte detected in the blank.

& = QC data outside DQOs.

J = Analyte detected below sample MD
U = Analyte not detected, sample MDL.
NA = Not Applicable.

OFF-18-DEP-FD
Y5306

3.85

24.83

9.03

11/2/98

11/14/98

98-370

9.66
8.92
6.30
5.95
4.17
1.35
7.36
7.18
8.94
33.26
15.73
5.49
181.22
137.00
32.46
66.04
43.56
36.61
74.66
12.85
7.78
13.48
2.84
19.09

741.88
49

52
62

OFF-13-LOB
Y5307

262

16.86

5.1

11/2/98
11/14/98
98-370

11.15
8.17
5.51
2.01
0.85
1.16 U
117 U
1.50
2.05
6.61
1.48
1.46

47.26

36.40
7.75

31.45

17.59
9.66

14.99
9.27

10.36
7.21
0.86 J
7.81

241.40

52

62
76

OFF-14-LOB
Y5308

2.73

16.53

3.90

11/2/98
11/14/98
98-370

9.21
4.74
3.84
1.23 U
0.79 U
1.12U
112U
1.28 U
093U
3.02
069 U
135U
12.98
6.94
113 J
6.05
2.30
2.16
3.82
1.56 J
4.81
1.38 U
0.96 U
2.66

65.23

43

48
60



Laboratory Name: Battelle

Project Name: OFFTA ERA TISSUE ANALYSIS

Surrogate Corrected Data in ng/g dry wt.

Data Not Validated

Client ID
Battelle ID

Sample Weight (g, dry weight)
Sample Weight (g, wet weight)

% Lipid .

Extraction Date
Analysis Date

Battelle Sample Batch

Naphthalene
2-Methylnaphthalene
1-Methyinaphthalene
2,6-Dimethyinaphthalene
2,3,5-Trimethylnaphthalene
Biphenyl
Acenaphthylene
Acenaphthene

Fluorene

Phenanthrene
Anthracene
1-Methyiphenanthrene
Fluoranthene

Pyrene
Benz(a)anthracene
Chrysene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(e)pyrene
Benzo(a)pyrene
Perylene
Indeno(1,2,3-c,d)pyrene
Dibenz(a,h)anthracene
Benzo(g,h,i)perylene

Total PAH

Surrogate Recoveries (%)
Naphthalene-d8
Phenanthrene-d10
Chrysene-d12

B = Analyte detected in the blank.

& = QC data outside DQOs.

J = Analyte detected below sample MD
U = Analyte not detected, sample MDL.

NA = Not Applicable.

OFF-15-LOB

Y5309
3.36
18.73
7.10
11/5/98
11/15/98
98-371

7.75
4.56
3.75
1.00
0.64
0.91
0.91
1.04
0.74
3.00
0.57
0.86 J
14.26
9.12
1254
6.96
6.47
2.62
3.09
3.26
481 B
1.94
0.78 U
1.58

cCccccc

76.58

49
54
59

OFF-16-LOB
Y5310

2.11

12.18

7.15

11/5/98
11/15/98
98-371

19.81
10.14
10.60
1.79
1.38
145U
145U
7.51
2.63
11.21
2.46
168 J
30.82
31.88
5.77
15.62
8.57
6.52
8.13
6.83
11.83 B
3.99
125U
3.96

203.12

56

61
69

OFF-16-LOB-FD
Y5311

3.48

2475

4.45

11/5/98

11/15/98

98-371

9.02
5.75
4.05
1.97
0.62 U
0.88 U
0.88 U
2.00
1.39
14.59
444
4.07
78.38
71.30
34.78
58.76
39.47
30.57
2475
41.01
9.38 B
21.84
212
16.19

475.84

51

57
63

OFF-17-LOB
Y5312

3.35

21.05

8.22

11/5/98
11/15/98
98-371

10.34
7.06
5.18
1.61
0.65
0.91
0.91
1.23
1.13
4.84
0.90
2.42

34.60

30.69
8.78

24.75

2232

12.75

13.45

19.24
3.69B
9.13
0.99
6.37

ccc

221.48

48
56
63



Laboratory Name: Battelle

Project Name: OFFTA ERA TISSUE ANALYSIS

Surrogate Corrected Data in ng/g dry wt.

Data Not Validated

Client ID
Battelle ID

Sample Weight (g, dry weight)
Sample Weight (g, wet weight)

% Lipid

Extraction Date
Analysis Date

Battelle Sample Batch

Naphthalene
2-Methylnaphthalene
1-Methylnaphthalene
2,6-Dimethylnaphthalene
2,3,5-Trimethylnaphthalene
Biphenyl
Acenaphthylene
Acenaphthene

Fluorene

Phenanthrene
Anthracene
1-Methyiphenanthrene
Fluoranthene

Pyrene
Benz(a)anthracene
Chrysene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(e)pyrene
Benzo(a)pyrene

Perylen
Indeno(1,2,3-c,d)pyrene
Dibenz(a,h)anthracene
Benzo(g,h,i)perylene

Total PAH

Surrogate Recoveries (%)
Naphthalene-d8
Phenanthrene-d10
Chrysene-d12

B = Analyte detected in the blank.

& = QC data outside DQOs.

J = Analyte detected below sample MD
U = Analyte not detected, sample MDL.

NA = Not Applicable.

OFF-18-LOB

Y5313
2.45
20.08
6.02
11/5/98
11/15/98
98-371

19.44
16.78
11.73
2.37
2.07
124 U
125U
2.28
1.99
10.48
1.30
3.00
73.51
54.52
9.74
32.49
19.32
12.19
14.81
11.91
7.79 B
8.38
0.87 J
6.69

323.67

52

59
69

OFF-19-LOB
Y5314

2.99

16.38

3.75

11/5/98
11/15/98
98-371

14.50
10.24
7.27
1.56
0.72 U
0.99 J
1.02U
117 U
1.13
2.94
063U
1.11J
9.67
7.50
121 J
465
1.96
1.57
2.80
1.96
371 B
1.26 U
0.88 U
1.95

76.72

49

58
69

OFF-20-LOB
Y5315

3.06

14.44

5.85

11/5/98
11/15/98
98-371

11.82
- 8.97
5.67
1.50
1.28
1.00 U
i.00U
117
1.41
4.97
0.88
1.67
25.68
17.88
2.52
11.39
7.07
410
5.98
3.65
226 B
3.01
0.86 U
3.50

126.41
46

53
61



Laboratory Name: Battelle

Project Name: OFFTA ERA TISSUE ANALYSIS

Surrogate Corrected Data in ng/g dry wt.

Data Not Validated

Client ID
Battelle ID

Sampie Weight (g, dry weight)
Sample Weight (g, wet weight)

% Lipid

Extraction Date
Analysis Date

Battelle Sample Batch

Naphthalene
2-Methyinaphthalene
1-Methylnaphthaiene
2,6-Dimethyinaphthalene
2,3,5-Trimethylnaphthalene
Biphenyl
Acenaphthylene
Acenaphthene

Filuorene

Phenanthrene
Anthracene
1-Methylphenanthrene
Fluoranthene

Pyrene
Benz(a)anthracene
Chrysene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(e)pyrene
Benzo(a)pyrene
Perylene
indeno(1,2,3-c,d)pyrene
Dibenz(a,h)anthracene
Benzo(g,h,i)perylene

Total PAH

Surrogate Recoveries (%)
Naphthalene-d8
Phenanthrene-d10
Chrysene-d12

B = Analyte detected in the blank.

& = QC data outside DQOs.

J = Analyte detected below sample MD
U = Analyte not detected, sample MDL.

NA = Not Applicable.

OFF-21-LOB

Y5316
1.81
13.25
9.84
11/5/98
11/15/98
98-371

13.68
8.59
6.81
2.21
1.20
1.69
1.69
1.93
1.31
4.90
1.79
1.75

56.18

53.75
7.63

15.55
8.18
6.46
8.45
4.81
9.57
4.04
1.45
4.47

220.13

47

61
68

«cCcccc

OFF-21-LOB-FD
Y5317

1.94

12.05

3.75

11/5/98
11/15/98

98-371

9.91
6.02
4.92
2.18
1.15
1.57 U
1.58 U
180U
1.30 U
5.95
1.74
3.66
212.24
159.98
101.61
225.04
315.45
160.54
108.10
258.54
3751 B
114.48
12.08
41.84

1782.91

50

59
69

OFF-23-LOB
Y5318

3.42

2112

4.01

11/5/98
11/15/98
98-371

13.25
13.36
7.60
1.73
1.12
1.00
0.89 U
1.82
2.04
14.62
2.81
3.16
81.30
63.13
12.80
28.93
19.91
11.06
14.69
12.79
3548B
5.65
0.77 U
747

323.47

27 &

55
65



Laboratory Name: Battelle Duxbury Operations
Project Name: OFFTA ERA TISSUE ANALYSIS
PCB/Pesticide Surrogate Corrected Data

Data Not Validated

Units: ng/g dry wt.

Client ID OFF-3-BM OFF-23-HC OFF-8-HC
Battelle ID Y5288 Y5269 Y5270
Sample Weight (g, dry weight) 1.67 242 213
Sample Weight (g, wet weight) 11.09 2515 237

% Lipid 8.76 4.05 3.05
Extraction Date 11/02/98 11/02/98 11/02/98
Analysis Date 11/17/98 11/15/98 11/15/98
Battelle Batch 98-369 98-369 98-369
Ci2(08) 226 049 J 124 )
Hexachlorobenzene 0.27 J 0.71 0.74
g-BHC 0.41 0.17 U 0.20 U
CI3(18) 111 035U 0.40 U
Ci3(29) 035U 024 U 0.28 U
CI3(28) 1.70 0.62 0.51
Heptachlor 1.01 U 070 U 0.79 U
Cl4(52) 485 1.16 1.38
Aldrin 025U 0.17 U 0.19 U
Cl4(44) 220 0.45 039
Heptachlor epoxide 048 0.18 J 032U
Cl4(66) 3.57 1.40 1.24
2,4 DDE 183U 1.26 U 143U
Ci5(101) 16.57 2.98 3.90
cis Chlordane 4.60 0.89 0.97
trans Nonachlor 4.31 0.66 0.71
CI5(87) 478 1.03 1.01
4,4 DDE 18.28 287 256
Ci5(118) 17.92 266 309
4,4 DDD 8.54 2.63 1.39
2,4DDT 176 J 020J 0.16 J
Cl6(153) §3.60 8.48 10.71
Ci5(105) 115U 0.79 U 0.90 U
4,4 DDT 5.41 077 J 113 U
Cl16(138) 35.06 472 6.64
CI5(126) 084 U 058 U 066 U
CI7(187) 16.99 294 483
Cle(128) 144 U o9s v 113U
CI7(180) 311U 392 6.74
Mirex 0.68 028 J 0.28 J
CI7(170) 1.44 1.20 136
Ci8(195) 0.76 U 0.89 1.52
CI9(206) 0.72 VU 0.64 1.63
CI10(209) 1.51 1.41 2.89
Cl4(50) 031 U 021 U 0.24 U
CI7(188) 127U 087 U 099 U
CI8(200) 076 U 052U 059U
Sum of 24 Congeners 174.25 39.57 54.25
Sum of 24 Congeners x 2 348.50 79.15 108.50
Surrogate Recoveries (%)

CI3(34) 61 59 74
CI5(112) 57 60 74

J = Analyte detected below sample specific MDL.
U = Analyte not detected, sample specific MDL.
NA - Not Applicable

& = QC result outside acceptance criteria.

OFF-15-HC
Y5271

259

2428

4.71
11/02/98
11/15/98
98-369

1.12J
0.92
132
033U
023 U
0.88
065U
239
016 U
054
026 U
132
118 U
625
1.65
1.09
055UV
4.31
4.36
2.4
0.27 J
1337
0esJ
093U
8.63
054 U
6 82
093U
912
3.61
4.51
210
287
331
o20U
082U
0.49 U

72.31
144.62

75

OFF-15-PM
Y5272

2.06

25.68

6.91
11/02/98
11/15/98
98-369

166 U
0.34
020U
042U
0.29 U
0.67
os2uU
1.99
o20U
0.49
033U
1.27
1.48 U
5.05
1.28
163
1.50
288
3.90
2.03
0.65J
17.32
117
117 U
11.49
0.68 U
583
117 U
862
039 U
286
1.42
113
1.96
025 U
102U
o6t U

7277
145.54

68
63



Laboratory Name: Battelle Duxbury Operations
Project Name: OFFTA ERA TISSUE ANALYSIS
PCB/Pesticide Surrogate Corrected Data

Data Not Validated

Units: ng/g dry wt.

Client ID OFF-21-LOB-FD
Battelle ID Y5317DUP
Sample Weight (g, dry weight) 2.10
Sample Weight (g, wet weight) 13.03
% Lipid NA
Extraction Date 11/05/98
Analysis Date 11/16/98
Battelle Batch 98-371
Ci2(08) 0.58
Hexachlorobenzene 0.39
g-BHC 0.73
Cli3(18) 0.41
ClI3(29) 0.28
Cl3(28) 0.93
Heptachlor 0.81
Cl4(52) 1.29
Aldrin 0.20
Cl4(44) 033
Heptachlor epoxide 0.33
Cl4(66) 452
2,4DDE 1.46
Ci5(101) 1.54
cis Chlordane 0.36
trans Nonachlor 0.55
CI5(87) 058
4,4 DDE 1339
Ci5(118) 22.86
4,4DDD 1.14
24007 0.98
Cl6(153) 5243
CI5(105) 362
4,4 DDT 025
Cl16(138) 3259
Ci5(126) 067
CI7(187) 13.33
Cl6(128) - 5.04
CI7(180) 15.95
Mirex 0.39
CI7(170) 7.76
Ci8(195) 1.48
CI9(206) 0.63
CI10(209) 0.86
Cl4(50) 0.24
CI7(188) 1.01
Cl8(200) 0.60
Sum of 24 Congeners 169 53
Sum of 24 Congeners x 2 339.05
Surrogate Recoveries (%)

Ci3(34) 73
Ci5(112) 69

J = Analyte detected below sample specific MDL.
U = Analyte not detected, sample specific MDL.
NA - Not Applicable

& = QC result outside acceptance criteria.

ccc



Laboratory Name: Battelle Duxbury Operations
Project Name: OFFTA ERA TISSUE ANALYSIS
PCB/Pestcide Surrogate Corrected Data

Data Not Validated

Units: ng/g dry wt.

Client ID
Battelle ID
Sample Weight (g, dry weight)
Sample Weight (g, wet weight)
% Lipid
Extraction Date
Analysis Date
* Battelle Batch

Cl2(08)
Hexachiorobenzene
g-BHC

Ci3(18)

CI3(29)

CI3(28)
Heptachlor
Cl4(52)

Aldrin .
Cl4(44)
Heptachlor epoxide
Cl4(66)

2,4 DDE
CI5(101)

cis Chlordane
trans Nonachlor
CI5(87)

4,4 DDE
CI5(118)
44DDD

2,4 DDT
Cl6(153)
Ci5(105)

44 DDT
Cl6(138)
CI5(126)
Cl7(187)
Cl6(128)
CI7(180)

Mirex

CI7(170)
CI8(195)
CI9(206)
CH10(209)
Cl4(50)
CI7(188)
ClI8(200)

Sum of 24 Congeners
Sum of 24 Congeners x 2

Surrogate Recovenes (%)
ClI3(34)
CI5(112)

J = Analyte detected below sample specific MDL.
U = Analyte not detected, sample specific MDL.
NA - Not Applicable

& = QC result outside acceptance criteria.

OFF-17-HC
Y5273

3.76

25.02

3.25
11/02/98
11/15/98
98-369

147
0.63
011U
0.28
0.16 U
0.81
045U
1.54
011U
0.49
0.19
1.7
0.81 U
3.95
1.21
1.10
1.15
5.21
4.00
2.80
017 J
9.99
1.15
0.59 J
6.37
037 U
4.59
064 U
6.44
0.35
1.35
1.47
1.29
2.09
0.14 U
0.56 U
034 U

52.34
104.68

65
67

OFF-21-HC

Y5274
2.88
2291
6.50

11/02/98
11/15/98
98-369

2.30
0.77
015U
0.30 U
020U
0.92
059 U
1.99
0.14 VU
0.74
0.13J
1.60
1.06 U
512
1.89
1.17
1.28
484
4.22
3.17
0.13 J
11.37
0.96
0.84 U
7.1
0.49 U
4.51
084 U
6.94
0.30
1.85
133
1.30
1.77
0.18 U
073 U
044 U

58.47
116.95

OFF-12-HC
Y5275

4.14

25.03

275
11/02/98
11/15/98
98-369

1.29
0.57
1.65
0.29
0.14 U
0.95
041U
1.26
010U
055
017 U
1.50
074 U
3.41
0.96
0.77
0.98
379
345
2.83
0.16 J
9.39
0.77
048 J
486
034U
349
058 U
508
0.20
1.36
1.00
0.75
1.28
0.12U
051U
0.30 U

43.65
87.30

52
52

OFF-20-HC
Y5276

217

25.24

493
11/02/98
11/15/98
98-369

148 J
0.77
0.19 U
0.40 U
0.27 U
0.58
0.78 U
3.42
019 U
0.56
o32U
1.78
141U
4.20
0.94
0.74
1.37
3.44
3.44
3.39
032J
1318
088 U
061 J
8.32
0.65 U
4.23
111U
7.53
0.4
2.06
1.20
0.89
2.38
024 U
098 U
058 U

61.73
123.45

53
53

OFF-10-HC
Y5277

0.33

4.86

5.40
11/02/98
11/16/98
98-369

3334
085J
232

257U
177V
177U
507UV
154 U
124 U
208 U
206 U
654 J
917 U
303J
1.84 U
279V
401 J
1.89J
1.13J
6.80 J
1.62J
908 J
574 U
723U
717 J
420UV
231
7220
522 J
243 U
8.21

086 J
0.67 J
3.57 4
154 U
6.34 U
378V

93.68
187.36

54
53



Laboratory Name: Battelle Duxbury Operations
Project Name: OFFTA ERA TISSUE ANALYSIS
PCB/Pesticide Surrogate Corrected Data

Data Not Validated

Units: ng/g dry wt.

Client ID

Battelle ID

Sample Weight (g, dry weight)
Sample Weight (g, wet weight)
% Lipid

Extraction Date

Analysis Date

Battelle Batch

Cl2(08)
Hexachlorobenzene
g-BHC
Ci3(18)
CI3(29)
CI3(28)
Heptachlor
Cl4(52)

Aldrin

Cl4(44)
Heptachlor epoxide
Cl4(66)

2,4 DDE
Ci5(101)

cis Chlordane
trans Nonachlor
Ci5(87)

4,4 DDE
Ci5(118)

4,4 DDD

2,4 DDT
CI6(153)
CI5(105)
44DDT
CI6(138)
CI5(126)
CI7(187)
Cl6(128)
CI7(180)
Mirex
CI7(170)
CI8(195)
CI9(206)
CI10(209)
Cl4(50)
CI7(188)
Cl8(200)

Sum of 24 Congeners
Sum of 24 Congeners x 2

Surrogate Recoveries (%)
Ci3(34)
Ci5(112)

J = Analyte detected below sample specific MDL.
U = Analyte not detected, sample specific MDL.
NA - Not Applicable

& = QC result outside acceptance critena.

OFF-11-HC

Y5278
2.41
24.17
6.09
11/02/98
11/16/98
98-369

295
0.97
017 U
035U
024 U
134
0.70 U
122
017 U
0.50
0.28 U
1.52
127 U
4.00
1147
0.83
1.31
5.87
3.64
293
153 U
1223
079 U
054 J
654
0.58 U
4.17
100U
6.26
024 J
2.60
1.18
0.94
1.84
021U
087 U
052 U

56.83
113.67

57
56

OFF10HCFD
Y5279

1.78

24.51

454
11/02/98
11/16/98
98-369

281
1.09
2.29
048 U
033 U
0.77
095U
1.84
023 U
047
038 U
1.61
171U
3.17
1.18
0.50 J
099
3.15
224
263
0.26 J
8.71
3.88
0.64 J
5.21
0.78 U
2.95
135U
5.14
0354
1.83
0.96
0.75
1.84
0.29 U
118U
071 U

50.31
100.61

59
62

OFF-16-HC
Y5280

247
25.46
3.96

11/02/98
11/16/98
98-369

1.81
1.01
1.66
018 J
024U
1.07
0.27 J
1.29
0.17 U
0.35
028 U
1.22
1.24 U
226 U
1.63
0.5
1.05
219 U
454
2.90
057 J
11.13
285
045
789
057U
436
0s7 U
6.99
0.36
258
1.49
1.42
2.27
0.21 U
085U
051U

58 11
116 22

67
68

OFF-14-PM
Y5281

1.82

2527

4.93
11/02/98
11/16/98
98-369

188U
036 U
023 U
047 U
032U
032U
083 U
1.73
023U
0.63
0.38 U
127 J
168U
4.16
0.93
1.39
1.50
185
2.94
1.68
214
13.86
083 J
132U
9.19
0.77 U
4.42
132 U
6.33
0.44 U
244
1.24
0.83
1.42
0.28 U
116 U
0.69 U

60.12
120.24

68

OFF-19-PM
Y5282

1.72

23.65

6.59
11/02/98
11/16/98
98-369

1.70J
0.64
024 U
0.12J
034 U
0.67
088 U
2.18
0.24 U
065
040 U
1.34J
177V
4.18
1.18
1.69
1.18
232J
302
1.80
224
13.84
0.74 J
0344
917
081U
4.76
139U
7.28
024 J
164
1.36
1.1
168
030U
122U
0.73 U

61.42
122.84

68
66



Laboratory Name: Battelle Duxbury Operations
Project Name: OFFTA ERA TISSUE ANALYSIS
PCB/Pesticide Surrogate Corrected Data

Data Not Validated
Units: ng/g dry wt.

Client ID OFF-7-BM
Battelle ID Y5284
Sample Weight (g, dry weight) 3.68
Sample Weight (g, wet weight) 2455
% Lipid 8.21
Extraction Date 11/02/98
Analysis Date 11/47/98
Battelle Batch 98-369
Cl2(08) 2.04
Hexachlorobenzene 0.24
g-BHC 0.72
CI3(18) 1.16
CI3(29) 0.16 U
Cl3(28) 1.85
Heptachlor 0.46 U
Cl4(52) 4,08
Aldrin 011U
Cl4(44) 255
Heptachlor epoxide 0.41
Cl4(66) 3.86
2,4 DDE 083 U
CI5(101) 14.02
cis Chlordane 4.47
trans Nonachlor 4.06
C15(87) 4.12
4,4 DDE 19.07
CI5(118) 16.28
4,4 0DDD 10.57
2,4DDT 1.15
C16(153) 48 95
CI5(105) 413
4,4 DDT 433
Cl6(138) 31.92
Ci5(126) 038U
CI7(187) 15.77
Cl6(128) 065U
Ci7(180) 4.06
Mirex 0.33
CI7(170) 1.01
CI8(195) 034 U
Cl9(206) 032U
CI10(209) 1.11
Cl4(50) 0.14 U
Ci7(188) 057 U
C18(200) 034 U
Sum of 24 Congeners 159.84
Sum of 24 Congeners x 2 319.67
Surrogate Recoveries (%)

CI3(34) 56
CI5(112) 52

J = Analyte detected below sample specific MDL.
U = Analyte not detected, sample specific MDL.
NA - Not Applicable

& = QC result outside acceptance criteria.

OFF-6-BM
Y5285
252

23.97

6.11
11/02/98
11/17/98
98-369

2.89
0.59
0.34
0.78
023 U
1.51
0.67 U
3.99
016 U
1.82
027 U
286
121U
10.59
024 U
3.16
323
215U
1.90 U
6.62
0.83J
36.68
3.01
4.05
2288
0.56 U
1106
1.68
1336
0.35
0.84
011J
0.13J
0.97
0.20 U
084 U
0.50 U

12264
24527

72
64

OFF-5-BM
Y5286
0.64

413

17.18
11/02/98
11/17/98
98-369

212 J
054 J
0.66
082J
0.92 U
1.34
265U
437
065U
1.60
108UV
4.36
480U
15.44
4.70
3.50
4.84
15.75
15.74
938
293J
48.13
3.93
3.85
3183
220UV
14 65
377 U
16.09
5§73
0.85J
198 U
117 J
1514
080U
331U
198 U

183.77
367.53

OFF-4-BM
Y5287
3.07

21.74

7.95
11/02/98
11/17/98
98-369

2.32
0.33
0.58
0.93
0.19
1.30
055
387
0.13
1.75
0.22
288
1.00
13.16
4.01
3.69
356
14.75
13.74
7.16
1.92
41.28
3.59
413
26.52
046
1277
0.50
15.57
0.74
0.95
0.15
026
144
017
069
041

148.47
296.93

88

ccc

OFF-15-HC-FD
Y5283

2.45

17.65

3.30

11/02/98
11/16/98
98-369

2.5t
0.82
1.21
0.27
0.24
0.76
0.69
1.42
0.17
0.43
0.10
1.59
1.25
4.15
0.91
0.73
1.20
269
3.64
178
0.77
12.47
274
0.44
6.69
0.57
508
0.98
778
031
1.78
1.54
1.36
207
0.21
0.86
0.51

60 86
121.72

ccc



Laboratory Name: Battelle Duxbury Operations
Project Name: OFFTA ERA TISSUE ANALYSIS
PCB/Pesticide Surrogate Corrected Data

Data Not Validated

Units: ng/g dry wt.

Client ID OFF15HCFD
Battelle ID Y5283DUP
Sample Weight (g, dry weight) 217
Sample Weight (g, wet weight) 15.62
% Lipid NA
Extraction Date 11/02/98
Analysis Date 11/16/98
Battelle Batch 98-369
Ci2(08) 247
Hexachlorobenzene 0.95
g-BHC 1.13
CI3(18) 0.24
Ci3(29) 0.27
Ci3(28) 0.82
Heptachlor 0.78
Cl4(52) 1.31
Aldnn 0.19
Cl4(44) 0.44
Heptachlor epoxide 0.10
Cl4(66) 1.56
2,4 DDE 1.41
CI5(101) 412
cis Chlordane 1.05
trans Nonachlor 0.87
CI5(87) 123
4,4 DDE 3.67
Ci5(118) 453
4,4D0D 1.73
24007 0.80
ClI6(153) 12.16
CI5(105) 2.78
44 DDT 0.61
Cl6(138) 7.03
CI5(126) 0.64
CI7(187) 5.01
Cl6(128) 1.1
CI7(180) A 7.70
Mirex 0.64
CI7(170) 1.83
CI8(195) 1.47
ClI9(2086) 1.25
C110(209) 202
Cl4(50) 0.24
Ci7(188) 0.97
CI8(200) 0.58
Sum of 24 Congeners 61.48
Sum of 24 Congeners x 2 122.95
Surrogate Recoveries (%)

CI3(34) 69
Ci5(112) 69

J = Analyte detected below sample specific MDL.
U = Analyte not detected, sample specific MDL.
NA - Not Applicable

& = QC result outside acceptance criteria.

ccCcc

OFF-1-BM
Y5290
155

12.41

5.10
11/02/98
11/12/98
98-370

208 J
042U
0.37
055 U
038 U
0.85
109U
4.56
027 U
1.83
0.44 U
204
197 U
15.21
472
3.4
274
13.04
14.49
5.24
1.18 J
50.46
264
2.4
30.84
0.90 U
15.96
386
6.05
052U
116 U
081U
0.77
1.61
033 U
136 U
081 U

162.30
324.60

53
S0

OFF-2-8M
Y5289
3.11
21.45
6.36
11/02/98
11/12/98
98-370

239
0.25
0.30
0.95
019U
1.05
054 U
5.92
0.13 U
253
o2 U
212
os8 U
13.85
493
4.08
274
13.87
11.97
4.35
2.34
46.64
2.62
4.18
29.24
045UV
15.72
4.04
427
0.26 U
1.24
0.40 U
029 J
0.92
016 U
068 U
0.40 U

150.88
301.76

58
58

OFF-22-BM
Y5291

3.51

23.41

5.92
11/02/98
11/12/98
98-370

3.02
019 U
0.42
1.47
0.17 U
0.68
048 U
443
0.12 U
2.1
020U
1.41
087U
10.08
4.36
274
213
15.02
9.31
6.55
2.84
32.66
190
410
20.80
0.40 U
11.09
210
2.70
0.23 U
051 U
036 U
0.73
0.64
015U
0.60 U
0.36 U

10978
219.56

45

OFF-5-BM-FD
Y5292

3.69

2294

7.04

11/02/98
11/13/98
98-370

1.95
0.18 J
0.46
1.16
0.16 U
1.17
0.46 U
4.92
011U
339
0.19 U
220
o83 u
15.36
4.61
304
297
13.50
1244
5.24
1.85
44.51
453
3.37
27.68
038 U
14 61
3.81
480
o2u
049 U
034 U
0.76
0.83
0.14 U
057 U
034 U

149.52
299.04

56
54



Laboratory Name: Battelle Duxbury Operations
Project Name: OFFTA ERA TISSUE ANALYSIS
PCB/Pesticide Surrogate Corrected Data

Data Not Validated

Units: ng/g dry wt.

Client ID

Battelle ID

Sample Weight (g, dry weight)
Sample Weight (g, wet weight)
% Lipid

Extraction Date

Analysis Date

Battelle Batch

CI2(08) -
Hexachlorobenzene
g-BHC

CI3(18)

Cl3(29)

Cl3(28)
Heptachlor
Cl4(52)

Aldrin

Cl4(44)
Heptachlor epoxide
Cl4(66)

2,4 DDE
CI5(101)

cis Chlordane
trans Nonachlor
CI5(87)

4,4 DDE
CI5(118)

4,4 DDD

2,4 DOT
Cl16(153)
CI5(105)

44 DDT
Cl6(138)
CI5(126)
CI7(187)
Cl6(128)
CI7(180)

Mirex

CI7(170)
CI8(195)
Cl9(206)
CI10(209)
Cl4(50)
CI7(188)
Cl8(200)

Sum of 24 Congeners
Sum of 24 Congeners x 2

Surrogate Recoveries (%)
Ci3(34)
CI5(112)

J = Analyte detected below sample specific MDL.
U = Analyte not detected, sample specific MDL.
NA - Not Applicable

& = QC result outside acceptance critena.

OFF-1-CN
Y5293
1.78

7.34

19.38
11/02/98
11/13/98
98-370

16.45
274
0.55
048 U
033UV
236
095 U

11.45
023U
193
1.00
275
1.72V

31.99
7.97

10.33
7.89

45.15

4324

11.57
3.17

137.60
7.87

12.94

92.08
079 U

42.39
9.15

42.62
046 U

20.30
476
253
298
029 U
119U
071 U

484.14
968.27

60
58

OFF-2-CN
Y5294
417
16.80
17.50
11/02/98
11/13/98
98-370

1575
1.56
0.43
021 U
0.14 U
1.57
041 U
917
0.10U
1.80
0.84
1.62
073 U

15.05
6.90

10.71
6.42

39.85

54.72
8.21
3.07

216.63
9.92
11.87

137.10
034 U

63.16

11.93

77.14
018 U

27.49
5.50
435
2.83
0.12 U
051 U
0.30 U

663.77
1327.53

54
57

OFF-3-CN
Y5295
2.14

9.12
10.55
11/02/98
11/13/98
98-370

13.33
101
0.20
040U
028U
123
079 U
7.24
0.19 UV
032U
0.54
0.69 J
143U

27.41
3.63
6.69
3.90

31.03

36.04
5.60
2.06

120.05
5.17

10.22

79.22
065UV

36.07
5.10

38.98
0.38 U

18.46
3.73
2.10
2.36
024 U
0.99 U

059 U

404 56
809.11

49
S0

OFF-4-CN
Y5296
0.56

2,67
25.84
11/02/98
11/13/98
88-370

18 08
1.39
0.75 U
153U
105U
105U
3.02U
7.10
0.74 U
124U
122U
463 U
546 U

20.48
7.04
8.11
2484

3317

58.78
6.51
245 J

176.35

10.99

7.44
112.84
250U

54.04
937

64 15
144U

2802
657
286
5.01
092 U
377U
225U

596.05
1192 10

65

OFF-14-DEP
Y5298

2.85

2229

7.56
11/02/98
11/13/98
98-370

2.46
0.43
0.70
030V
021U
1.92
0S99 U
583
015U
270
024 U
3.02
107U
2727
11.07
381
475
1079
1988
3.64
124 J
64.23
372
085U
41 46
049 U
18 48
526
1210
028U
2.70
0.37J
0.82
0.74
018 U
074 U
044 U

220.10
440.20

47
51



Laboratory Name: Battelle Duxbury Operations
Project Name: OFFTA ERA TISSUE ANALYSIS

PCB/Pesticide Surrogate Corrected Data
Data Not Validated
Units: ng/g dry wt.

Client ID OFF-17-DEP  OFF-18-DEP  OFF-19-DEP  OFF-20-DEP OFF-21-DEP
Battelle ID Y5299 Y5300 Y5301 Y5302 Y5303
Sample Weight (g, dry weight) 247 3.83 372 2.89 3.34
Sample Weight (g, wet weight) 1451 23.10 21.89 19.25 20.98
% Lipid 8.96 10.43 9.65 8.69 8.37
Extraction Date 11/02/98 11/02/98 11/02/98 11/02/98 11/02/98
Analysis Date 11/13/98 11/14/98 11/14/98 11/14/98 11/14/98
Battelle Batch 98-370 98-370 98-370 98-370 98-370
Ci2(08) 1.78 259 1.34 1.02J 1.41
Hexachlorobenzene 0.44 0.97 0.69 0.35 0.50
g-BHC 0.75 0.87 1.05 0.76 0.72
CI3(18) 035U 0.80 023 U 1.36 278
Ci3(29) 0.24 U 0.15U 0.16 U 020U 0.18
Ci3(28) 1.70 234 194 1.21 1.75
Heptachlor 0.68 U 0.44 U 045U 0.59 U 051
Cl4(52) 7.76 8.089 7.65 483 7.29
Aldrin 0.17 U 011U 011U 014 U 0.12
Cl4(44) 3.04 460 3.02 238 2,96
Heptachlor epoxide 0.28 U "0.18 UV 0.18 U 024 U 0.21
Cl4(66) 3.59 3.94 425 2.82 4.03
24 DDE 124 U 0.80 U 082U 1.06 U 0.92
Ci5(101) 28.92 21.71 25.69 17.70 2436
cis Chlordane 19.08 10.29 12.05 9.97 13.81
trans Nonachlor 7.56 024 U 5.26 3.91 6.36
CI5(87) 5.45 495 5.72 3.28 470
4,4 DDE 2474 30.01 12.40 1110 1954
Ci5(118) 19.20 19.76 16.71 10.22 17.56
4,40DD 15.16 21.67 5.08 5.78 1103
2,4 0DT 1.59 166 135 1.02J 1.67
CI6(153) 53.77 53.60 5173 31.37 45 85
CI5(105) 5.65 5.63 3.76 2.35 464
4,4 DDT 2.28 2.38 1.77 099 2.31
Cl6(138) 34.42 3575 34.80 20.94 29.81
CI5(126) 0.57 U 037 U 038 U 0.49 U 0.42
CI7(187) 17.49 15.69 14.53 991 16.20
Cl6(128) 482 5.13 411 2.56 4.45
Ci7(180) 451 8.48 9.14 637 484
Mirex 033UV 0.31 o2 U 0.28 U 024
CI7(170) 073U 195 254 142 1.91
Cl8(195) 0.38 J 0.52 034U 023J 0.22
Ci9(206) 1.09 031U 032U 041U 0.36
CI10(209) 071 J 0.79 0.88 0.58 J 0.54
Cl4(50) 021 U 013U 0.14 U 0.18 U 0.15
Cl7(188) 0.85 U 055U 0.57 U 0.73 U 0.63
CI8(200) 051U 033U 034 U 0.44 U 0.38
Sum of 24 Congeners 197.72 198.16 190.27 122.98 177.42
Sum of 24 Congeners x 2 395.44 396.31 380.54 245.96 35483
Surrogate Recoveries (%)

Ci3(34) 49 59 50 59 45
CI5(112) 50 55 53 62 47

J = Analyte detected below sample specific MDL.
U = Analyte not detected, sample specific MDL.
NA - Not Applicable

& = QC result outside acceptance criteria

U

U

U

U

U

ccc



Laboratory Name: Battelle Duxbury Operations
Project Name: OFFTA ERA TISSUE ANALYSIS
PCB/Pesticide Surrogate Corrected Data

Data Not Validated

Units: ng/g dry wt.

Client ID

Battelle ID

Sample Weight (g, dry weight)
Sample Weight (g, wet weight)
% Lipid

Extraction Date

Analysis Date

Battelle Batch

Cl2(08)
Hexachlorobenzene
g-BHC
Cl3(18)
CI3(29)
Cl3(28)
Heptachlor
Cl4(52)
Aldrin

Cl4a(44)
Heptachlor epoxide
Cl4(66)

2,4 DDE
CI5(101)

cis Chlordane
trans Nonachlor
CI5(87)

4,4 DDE
CI5(118)

44 DDD
2,4DDT
CI6(153)
CI5(105)

44 DDT
Cle(138)
Ci5(126)
Ci7(187)
Cl6(128)
CI7(180)
Mirex
CI7(170)
CI8(195)
CI9(206)
Cl10(209)
CI4(50)
Cl7(188)
Cl8(200)

Sum of 24 Congeners
Sum of 24 Congeners x 2

Surrogate Recovenes (%)
Ci3(34)
Ci5(112)

J = Analyte detected below sample specific MDL.
U = Analyte not detected, sample specific MDL.
NA - Not Applicable

& = QC result outside acceptance criteria.

OFF-23-DEP

Y5304
343
21.50
8.87
11/02/98
11/15/98
98-370

1.47
0.55
0.48
025U
017 U
1.46
049 U
8.05
012U
3.68
0.20 U
4.32
0.89 U
22.81
10.97
534
4.70
18 84
17.51
10.51
209
47.39
4.66
221
30.56
041U
13.07
421
7.72
024U
217
023J
035U
0.60
015U
o62U
037UV

176.90
353.81

50
53

OFF-TO-DEP
Y5305

0.56

6.45

3.15
11/02/98
11/15/98
98-370

6.09 U
116 U
031J
152U
105U
1.05U
3.00U
oot U
074 U
123U
122U
461 U
543 U
9.08 J
7.27
140 J
255U
3634
475J
226 J
657 U
1725
340U
428 U
1269
248 U
6.78
094 J
922 U
144U
3.19 U
224 U
212 U
313U
091U
375UV
224 U

103.18
206.36

63
62

OFF-18-DEP-FD
Y5306

3.85

2483

9.03

11/02/98
11/15/98

98-370

1.66
081
0.71
0.22
015
176
044
8.06
011
481
0.18
4.03
0.79
24.55
1495
6.72
505
27.97
19 62
1990
1.45
4584
474
215
32.71
0.36
15.55
4.82
7.42
o221
211
043
031
0.81
0.13
055
0.33

186.02
37205

51
51

cCcc

OFF-13-LOB
Y5307

262

16.86

511
11/02/98
11/15/98
98-370

0.55J
035
1.46
033 U
0.22 U
0.78
064 U
2.16
016 U
o226 U
026U
433
117 U
2.80
1.34
0.69
0.48 J
2205
21 44
1.10
0.79 J
50.74
3.56
038J
2952
053 U
15.45
466
14.32
045
531
133
046 VU
076
o2 U
o8t u
048 U

161 50
322 99

71
68



Laboratory Name: Battelle Duxbury Operations
Project Name: OFFTA ERA TISSUE ANALYSIS
PCB/Pesticide Surrogate Corrected Data

Data Not Validated

Units: ng/g dry wt.

Client ID OFF-14-LOB
Battelle ID Y5308
Sample Weight (g, dry weight) 273
Sample Weight (g, wet weight) 16.53

% Lipid 3.90
Extraction Date 11/02/98
Analysis Date 11/15/98
Battelle Batch 98-370
Cl2(08) 126 VU
Hexachlorobenzene 0.44
g-BHC 0.60
CI3(18) 031 U
CI3(29) 02 U
CI3(28) 0.30
Heptachlor 062 U
Cl4(52) 019 U
Aldrin 015 U
Cl4(44) 025 U
Heptachlor epoxide 025 U
Cl4(66) 1.82
2,4 DDE 112 U
CI5(101) 138 J
cis Chlordane 0.47
trans Nonachlor 034 U
CI5(87) 053 U
4,4 DDE 5.89
CI5(118) 13.90
4,4 DDD 059 J
24 00T 048 J
Cl6(153) 29 49
CI5(105) 2.16
4,4 DDT 088 U
Cl6(138) 17.79
CI5(126) 051 U
CI7(187) 9.50
Cl6(128) 0.88 U
Ci7(180) 1038
Mirex 030 U
CI7(170) 5.01
CI8(195) 1.13
Cl9(206) 044 U
Cl10(209) 0.81
Cl4(50) 019 U
CI7(188) 077 U
Cl18(200) 0.46 U
Sum of 24 Congeners 99.67
Sum of 24 Congeners x 2 199.34
Surrogate Recovenes (%)

CI3(34) 56
Ci5(112) 53

J = Analyte detected below sample specific MDL.
U = Analyte not detected, sample specific MDL.
NA - Not Applicable

& = QC result outside acceptance criteria.

OFF-13-DEP
Y5297

1.0

1213

8.51
11/02/98
11/13/98
98-370

1.16
0.34
0.51
0.45
0.31
1.85
0.89
7.73
0.22
.77
0.36
3.14
1.61
25.89
14.54
5.67
3.52
19.36
12.02
1300
0.99
31.59
2.86
1.15
21.68
074
10.37
2.70
5.14
043
0.95
0.66
0.75
0.93
0.27
1.11
0.66

140.27
280.54

56
44

ccCccCc

cccc

OFF-13-DEP
Y5297DUP
1.89

12.07

8.51
11/02/98
11/13/98
98-370

1.46
0.38
0.52
0.45
0.31
1.86
0.90
7.23
0.22
349
0.36
3.4
1.62
23.68
15.08
6.11
4.81
26.75
15.73
17.57
0.71
44 84
3.73
1.46
29.91
0.74
14.48
3.7
7.06
0.43
0.95
0.67
0.79
089
0.27
1.12
0.67

172.31
344 62

60
59

ccc

cCcCe

OFF-16-LOB
Y5310

2.1

12.18

7

11/05/98
11/16/98
98-371

1.07 J
0.37
1.02
041U
0.28 U
111
0.80 U
1.27
o020V
033 U
033UV
3.05
145U
0.70 J
0.47
039 J
032J
5.32
12.10
0.79 J
031J
19.41
213
023J
15.51
0.66 U
6.57
2.45
5.55
038 U
269
080
025 J
057 J
024 U
100U
0.19J

78.67
157 34

74
73

OFF-15-LOB
Y5309

3.36

18.73

7

11/05/98
11/15/98
98-371

0.40 J
026
1.02
026U
018 U
034
osou
077
012U
021 U
0.20 U
3.01
091U
077 J
0.16 J
0.28
0.25J
9.17
21.82
0.41J
0.75 J
50 71
3.38
0.72 UV
31.19
0.42 U
15.82
470
17.15
024U
7.59
159
o068
0.81
015U
063U
038U

163.18
326.35

65
64



Laboratory Name: Battelle Duxbury Operations
Project Name: OFFTA ERA TISSUE ANALYSIS
PCB/Pesticide Surrogate Corrected Data

Data Not Validated

Units: ng/g dry wt.

Client ID OFF-16-LOB-FD
Battelle ID Y5311
Sample Weight (g, dry weight) 3.48
Sample Weight (g, wet weight) 2475
% Lipid 4
Extraction Date 11/05/98
Analysis Date 11/16/98
Battelle Batch 98-371
Cl2(08) 0.40J
Hexachlorobenzene 0.30
g-BHC 1.73
CI3(18) 025U
CI3(29) 017 U
Cl3(28) 0.35
Heptachlor 049 U
Cl4(52) 113
Aldrin 0.12 U
Cl4(44) 0.20U
Heptachlor epoxide 020U
Cl4(66) 1.96
2,4 DDE 0.88 U
CI5(101) 062J
cis Chlordane 0.47
trans Nonachlor 0.35
Ci5(87) 0.43
4,4 DDE 5.97
CI5(118) 8.84
4,4 DDD 1.02
12,4 DDT 016 J
Cl6(153) 2037
CI5(105) 1.68
4,4 DDT 0.63J
Cl6(138) 13.26
CI5(126) 040U
CI7(187) 6.10
C16(128) 1.98
CI7(180) 639
Mirex o23 U
CI7(170) 3.08
Ci8(195) 0.82
Cl19(206) 0.58
CI10(209) 111
Cl4(50) 0.15 U
CI7(188) 061U
CI8(200) 0.36 U
Sum of 24 Congeners 71.26
Sum of 24 Congeners x 2 14252
Surrogate Recoveries (%)

CI3(34) 68
Ci5(112) 64

J = Analyte detected below sample specific MDL.
U = Analyte not detected, sample specific MDL.
NA - Not Applicable

& = QC result outside acceptance cnteria.

OFF-17-LOB
Y5312

3.35

21.05

8

11/05/98
11/16/98
98-371

438
0.26
0.90
3.58
018U
30.42
0.50 U
20.33
012 U
o3
020UV
9.61
081U
9.15
0.23
0.33
0.88
4.15
1844
0.68
041J
25.58
2.54
0.10J
17.44
042U
569
324
574
024 U
3.21
0.60
0.25J
0.48J
015U
063U
014 J

163 38
326.76

68
66

OFF-18-LOB
Y5313

245

20.08

6

11/05/98
11/16/98
98-371

140U
0.55
1.90
035UV
024 U
0.69
069 U
218
017 U
028U
028U
3.01
125U
103J
0.45
0.55
0.55J
11.63
1257
1.57
046 J
2293
2.18
0.56 J
16.30
057 U
7.66
3In
744
022J
3.67
1.02
015 J
0.84
021U
0.86 U
051UV

89.74
179.48

73
70

OFF-19-LOB
Y5314

299

16.38

4

11/05/98
11/16/98
98-371

115U
0.40
0.14 U
0.29 U
020U
0.42
057 U
089
0.14 U
023V
0.08 J
1.82
102U
0.58 J
0.43
0.18 J
0.46 J
5.32
1271
0.30 J
124 U
2918
176
006 J
1539
047 U
9.72
2.31
10.91
050
520
0.93
033J
0.52J
0.17 U
071U
0.42 U

96 87
193.75

69
112



Laboratory Name: Battelle Duxbury Operations
Project Name: OFFTA ERA TISSUE ANALYSIS
PCB/Pesticide Surrogate Corrected Data

Data Not Validated

Units: ng/g dry wt.

Client ID

Battelle ID

Sample Weight (g, dry weight)
Sample Weight (g, wet weight)
% Lipid

Extraction Date

Analysis Date

Battelle Batch

Cl2(08)
Hexachlorobenzene
g-BHC
Ci3(18)
Ci3(29)
Ci3(28)
Heptachlor
Cl4(52)

Aldrin

Cl4(44)
Heptachlor epoxide
Cl4(66)

2,4 DDE
CI5(101)

cts Chlordane
trans Nonachlor
Ci5(87)

4 4 DDE
CI5(118)

4,4 DDD
2,40DT
Ci6(153)
CI5(105)
44DDT
Cl6(138)
CI5(126)
CI7(187)
Cle(128)
CI7(180)
Mirex
CI7(170)
CI8(195)
CI9(206)
Cl10(209)
Cl4(50)
CI7(188)
CI18(200)

Sum of 24 Congeners
Sum of 24 Congeners x 2

Surrogate Recoveries (%)
CI3(34)
Ci5(112)

J = Analyte detected below sample specific MDL.
U = Analyte not detected, sample specific MDL.
NA - Not Applicable

& = QC result outside acceptance cnteria.

OFF-20-LOB

Y5315
3.06
14.44

6
11/05/98
11/16/98
98-371

052J
0.43
0.91
028U
0.19 U
0.35
0S5 U
084
0.14 U
0.23 UV
022U
1.78
100U
047 J
0.256
0234
024 J
5.54
10.46
0.81
043 J
25.99
1.70
0254
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Section A
10-Day Amphipod Survival
Bulk Sediment
Toxicity Test Results

Introduction

The acute toxicity of sediments collected from the Old Fire Fighting Training Center
at the Naval Education and Training Center (NETC) in, Newport, RI, was assessed as a
measure of the biological effects of sediment contaminants and to evaluate the
bioavailability of contaminants in bulk sediments. These data will be used in the
Ecological Effects component of the Ecological Risk Assessment being conducted for the
the Old Fire Fighting Training Center at NETC. Sediment samples were evaluated for
toxicity using the 10-day amphipod test at Science Applications International Corporation's
(SAIC) Environmental Testing Center (ETC) following the Standard Operating Procedure
(SOP), Conducting the 10-Day Solid-Phase Test Using the Four Marine Amphipods
Ampelisca abdita, Eohaustorius estuarius, Leptocheirus plumulosus, and Rhepoxynius
abronius (Appendix A). The euryhaline benthic amphipod, Ampelisca abdita, which ranges
from Newfoundland to Florida and the Gulf of Mexico was used. This tube-dwelling
amphipod constructs a soft, upright, membranous tube 3 to 4 cm long in fine-grained
sediments from the intertidal zone to a depth of 60 m. Ampelisca ingest either surface-
deposited particles or particles in suspension, and respire in both overlying and interstitial
waters.

The 10-day amphipod test has been used extensively to assess the toxicity of
laboratory-spiked and field collected sediments to Ampelisca abdita (DiToro et al. 1992,
Scott and Redmond 1989, Long et al. 1990). In addition, Ampelisca abdita has been used
routinely for sediment toxicity tests conducted by SAIC in support of numerous EPA
programs (SAIC 1990a, SAIC 1991, SAIC 1992a, and SAIC 1993a). It was the most
sensitive species tested in the U.S.EPA/U.S.ACE Field Verification Program, and has
formed the toxicological basis for EPA research on the availability of metals in relation to
acid volatile sulfides in marine sediments (Gentile et al. 1987 and DiToro et al. 1992). It
has been used to characterize the toxicity of sediments from the Calcasieu River, LA,
covering a broad range of salinity and grain size (SAIC 1990b). Ampelisca abdita was the
first species used to demonstrate the toxicity of sediments from New Bedford Harbor, MA,
and subsequently was used to assess the effectiveness of capping procedures as part of
a Pilot Dredging Project on site remediation techniques (U.S.ACE 1989). Tests of
sediments from New York Harbor have been conducted recently for EPA Region Il (SAIC
1992b, SAIC 199443, and SAIC 1995a) and for the U.S. Navy (SAIC 1994b, SAIC 1995b,
SAIC 1995c¢). In addition, SAIC has completed a series of tests for NOAA to characterize
toxicity of sediments from the Hudson-Raritan Estuary, Long Island Sound, Boston Harbor,
Tampa Bay, the southeast U.S, and Biscayne Bay (SAIC 1992c, SAIC 1992d, SAIC
1993b, SAIC 1994c, SAIC 1994d, SAIC 1995d).
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Methods
Sample Collection, Log-In, and Holding

Sediments from 23 sites were collected and delivered to the ETC for testing
between 27 March and 7 April 1998 (see Table 1). Standard chain-of-custody procedures
were followed. Samples were transported from the site in 4-liter high-density polyethylene
jars which had been washed, acid-stripped, and DI rinsed. Samples were delivered to the
ETC in insulated coolers with blue ice. Upon arrival at the laboratory, sample containers
were inspected and were found to be full with less than 1 - 2" of head space remaining.
These samples were received and logged into the ETC sample tracking system. Chain-of
custody tracking forms were signed and photocopied. The originals were placed in the
ETC's sample log books and copies were retained with test data in experiment binders and
project files. After inspection, the sample containers were placed in zip-lock bags and
stored at 4 £ 2°C in the dark until testing.

Organism Collection and Holding

Ampelisca abdita were collected locally, according to the procedures outlined in the
SOP in Appendix A from tidal flats in the Pettaquamscutt (Narrow) River, a small estuary
flowing into Narragansett Bay, Rhode Island. The ETC has used Ampelisca from the
Narrow River to conduct more than 150 test series with over 2000 sediments. Surface
sediments (8 to 10 cm) from this site were collected, sieved through a 0.5-mm-mesh
screen and tubes containing amphipods were transported to the laboratory in buckets. At
the laboratory, amphipods were sieved from their tubes and then collected from the
air/water interface with an aquarium dip net as described in the SOP in Appendix A.
Amphipods were held in the laboratory in pre-sieved, uncontaminated sediment from the
collection site under static conditions. Fifty percent of the water in the holding containers
was replaced every day when the amphipods were fed, ad libidum, the laboratory-cultured
diatom, Phaeodactylum tricornutum (see SOP in Appendix A).

Animals collected for each test series were evaluated during concurrent (3 April, 10
April, 17 April 1998) reference toxicant 96-hour water-only tests with sodium dodecyl
sulfate (SDS). The trimmed Spearmen-Karber method of regression analysis, available
on ToxCalc (version 4.0.8) from TidePool Scientific Software, was used to calculate the
SDS EC values (i.e., the effect concentration derived from the point estimation). The
EC50s (the median effect concentration, in this case the effect was lethality) were
evaluated against a control chart, a running plot of EC50s obtained from 20 of the most
recent reference toxicant tests performed at the ETC with Ampelisca abdita. The EC50 is
equivalent to the LC50 (i.e., the median lethal concentration).
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Sample Preparation

All but two test sediment samples were press-sieved through a 2.0-mm mesh stainless-
steel screen. During press-sieving, the entire contents of a sample container were
scooped into a 12" diameter sieve and pushed through the sieve into a collection pan
(without adding water) using a Plexiglas paddle according to procedures described in the
SOP in Appendix A. Sediments were press-sieved no more than seven days before
sediments were added to test chambers. Press-sieved sediments were stored prior to
testing at 4°C in the dark. Sediments which were not press-sieved were generally
composed of large rocks, broken shells, plants, or unidentifiable material which could not
pass through a screen. For testing, sediments were mixed with a stainless steel paddle
using an electric drill and then added to test chambers. Chambers were then filled with
overlying filtered (0.45 um) seawater from Narragansett Bay, Rl (see the SOP Appendix
A). Tests were conducted "blind" to eliminate investigator bias. All test chambers were
numbered and individual replicate numbers were randomly assigned. Test chambers were
arranged in a 20°C water bath in ascending order by number. This ensured that replicates
for each treatment were randomly placed within the water bath.

Test Apparatus and Conditions

Amphipods were exposed to test sediments for 10 days under static conditions,
following ETC SOPs (see Appendix A) which were developed according to ASTM and
U.S.EPA procedures (ASTM 1990 and U.S.EPA 1994). The test chambers were quart-
sized glass canning jars with an inverted glass dish as a cover. Two hundred milliliters of
homogenized sediment sample was placed in the bottom of each of five replicate
- chambers and covered with approximately 600 ml of seawater. A plastic disk was used to
cover sediments when adding the seawater to minimize disturbance of the sediment. Air
was delivered by oil-free air pumps into the water column through a 1-ml pipette inserted
through the cover opening. The aeration provided acceptable dissolved oxygen
concentrations (> 60% saturation). Ambient laboratory lighting was continuous during the
10-day test to inhibit swimming behavior of the organisms. The addition of sediment
occurred the day before the start of the test, assuring that surface sediments were well
oxygenated.

At the beginning of a test, amphipods were sieved from holding containers through a
0.5-mm mesh stainless-steel screen and collected from the water's surface with an
aquarium dip net as described in the SOP in Appendix A. Twenty sub-adult amphipods
(passing through a 1.0 mm, but retained on a 0.71 mm screen) were distributed randomly
into 100-mi plastic cups containing 20°C filtered seawater (see Appendix A). After sorting,
the cups were examined for dead or outsized animals, which were replaced with others
from the same sieved population. The cups were randomized, air delivery to the test
chambers stopped, and the amphipods were added to the test chambers. After one hour,
the chambers were examined for any amphipods that had not burrowed into the sediment.
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Nonburrowing animals were replaced, and air delivery was restarted, initiating the test.
The animals were not fed during testing.

Test chambers were monitored daily and the number of individuals found on the
sediment surface, trapped in the water column or on the water surface were recorded
according to procedures outlined in the SOP in Appendix A. Dead, emerged individuals
were removed and examined microscopically. Live, emerged individuals trapped on the
water surface were prodded with the large end of a disposable plastic pipette and allowed
to reburrow.

Water quality parameters were monitored throughout the test. Temperature was
recorded daily using a partial immersion, spirit-filled Celsius thermometer contained in
sediment/overlying water test chamber set in the waterbath. Waterbath temperature was
monitored continuously with a Dickson 7-day recording thermometer. Salinity, dissolved
oxygen (DO), and pH were measured in two replicates selected through a computerized
random and blind sampling process, twice during each test. Salinity was measured with
a hand-held Reichert-Jung refractometer. DO was measured with an Orion DO meter
(model 820) and DO electrode (Orion model 97-08), and pH was measured with an Orion
pH meter (model 250A) and Orion Triode pH probe (model 91-57BN) All instruments and
equipment were calibrated, maintained and operated according to the manufacturer's
specifications. Manufacturer's instructions and calibration logs are maintained in the
laboratory in binders designated "Equipment Manuals" and "Equipment Maintenance and
Calibration".

Samples were analyzed for ammonia to address the continuing concern and debate
over the potential toxic effects of ammonia in static sediment toxicity tests (Whiteman et
al. 1996). Sub-samples of sediments were collected for pore water analyses after
sediments were press-sieved and homogenized before placement into test chamber.
Approximately 50 grams of sediment were centrifuged and pore water was collected for
analysis. Overlying water samples were collected twice during each test from two replicate
test chambers for analyses. Total ammonia was measured spectrophotometrically using
the salicylate-hypochiorite method described by Bower and Holm-Hansen (1980). Dilute
pore water samples and overlying water samples (1:20 and 1:10, respectively) were
prepared with deionized water. The dilutions ensured that ammonia concentrations were
always within the measurable range of up to 2 mg ammonia nitrogen per liter and that
sample and ammonia standard salinities were within the required 5 ppt of one another.
Un-ionized ammonia was calculated using measured total ammonia values, concurrent
measurements of pH and salinity, and test temperature. The calculations were based on
information provided in Hampton (1977) and Whitfield (1978).

At the end of a test, each test chamber was individually sieved through a 0.5-mm

mesh stainless-steel screen using tap water as described in the SOP in Appendix A. All
material remaining on the screen was rinsed into a small dish using seawater. The
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contents of each dish were sorted under a stereomicroscope (see SOP in Appendix A).
Live animals were recorded. All samples for which greater than 10% (e.g., 2 out of 20) of
the original organisms were unaccounted for were reexamined. For animals not found, it
was assumed that they had died and decomposed in the sediment during the test. Sorted
sediment was covered with seawater and left to stand in the dark overnight. Dishes were
examined for additional emerged amphipods every 24 hours for 72 hours. The numbers
of surviving amphipods, recorded on laboratory data sheets, were entered into a computer
spreadsheet for statistical analyses.

Performance Control

Performance control sediments were collected during May 1995 from the U.S. Army
Corps of Engineers New England Division central Long Island Sound (LIS) reference
station. Sediments from this reference station have been used for the COE Disposal Areas
Monitoring System, the Field Verification Program, and EPA's EMAP Virginian Province
in 1990 - 1993. The sediments from this site are fine-grained (> 90% silt-clay) and have
an organic carbon content of about 2%. An extensive database has demonstrated its non-
toxic nature in solid-phase tests with A. abdita.

Data Analysis

Stations with a mean survival less than that of the LIS performance control were
compared statistically to the control. Microsoft Excel's two-sample assuming unequal
variances t-Test tool was used to perform a two-sample student's t-Test. This test
assumed that the variances of both ranges of data were unequal. A one-tailed distribution
was specified. The t-Test was used to determine whether two sample means were equal.
Data were not transformed since an examination of a large historical data set from the ETC
has shown that A. abdita percentage survival data meet the requirement of normality.
Significant toxicity for A. abdita has been defined as survival statistically less than the
performance control and < 80% of the mean control survival (U.S.EPA 1994) Statistical
power curves created from SAIC's extensive testing database with A. abdita have shown
that the power to detect a 20% difference from the control is approximately 90%. Sites
meeting both requirements (statistically different than the performance control and survival
< 80% of the control) were flagged.

Results
A total of 23 sediment samples were evaluated for toxicity in the 10-day amphipod
test in three test series. Holding requirements were within acceptable limits for all samples
(see Table 1). Samples collected on 27 March were tested on 3 April, those collected on
3 April were tested on 10 April, and those collected on 7 April were tested on 17 April.

Raw survival data are presented Appendix B. Summary survival data are presented in
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Table 2. Mean performance control (i.e., LIS) survival was 100% for all three test series.
Mean sample survival ranged between 72 and 100%. Mean sample survival, normalized
to performance controls, ranged from 72 to > 100%. Mean survival in 22 of the 23 samples
was > 85% when normalized to the LIS performance control. Mean survival at six stations
was statistically different from mean LIS survival. Mean survival at Station OF-5 (i.e.,
72%), was both statistically different from the LIS performance control and < 80% of mean
performance control survival. While these data indicate toxicity (i.e., < 80% of the control),
expert opinion for areas which are designated as highly toxic is based on survival which
is < 20% of the control response (NOAA 1994).

Water quality parameters measured in the overlying water of chambers during the
test are presented in Appendix C. Measurements were performed in replicate chambers
on Days 2 or 3 and Days 8 or 9 of testing. All parameters were within acceptable limits.
The DO in the water overlying the sediment was maintained above the acceptance criteria
of 60% saturation. Salinities measured were 27 to 30 parts per thousand (ppt) and pH
measurements ranged from 7.84 to 8.69.

Ammonia measurements are presented in Appendix D and are summarized in
Tables 3 and 4. Overlying ammonia analyses were performed in replicate chambers on
Days 2 or 3 and Days 8 or 9 of testing. Raw data for total and un-ionized ammonia values
in overlying waters ranged from < MDL (method detection limit) to 28.16 mg/L. and from <
MDL to 1.427 mg/L, respectively. Values < MDL are shown as “0". The relationships
between the mean total and un-ionized ammonia concentrations in overlying water and
amphipod survival (normalized to mean performance control survival) at each station are
shown graphically in Figures 1 and 2. Mean values of measurements from Days 2 or 3
and Day 8 or 9, presented in Table 3, were used. The total ammonia no observed effect
concentration, the NOEC, of 30.00 mg/L at pH 7.7 (U.S.EPA 1994) was not exceeded. The
un-ionized ammonia NOEC of 0.40 mg/L. at pH 7.7 (U.S.EPA 1994) was exceeded on
seven occasions. Of these seven, significant survival effects (i.e., < 80%), which may be
attributable to ammonia, were only observed at Station OF-5.

Total and un-ionized ammonia measured in sediment pore waters are presented in
Appendix D and Table 4. Total and un-ionized ammonia values in sediment pore waters
ranged between 3.00 and 35.53 mg/L and between 0.048 and 0.751 mg/L, respectively.
The relationships between the sediment pore water ammonia measurements and
amphipod survival are shown graphically in Figures 3 and 4. Total ammonia was elevated
above the NOEC at Station OF-5. The un-ionized ammonia NOEC of 0.40 mg/L at pH 7.7
(U.S.EPA 1994) was exceeded on two occasions at OF-1 and OF-5. Of these two
occasions, significant survival effects (i.e., < 80%), which may be attributable to ammonia,
were only observed at Station OF-5
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Quality Assurance/Quality Control

The ToxCalc output of EC50 data obtained during the SDS reference toxicant tests
performed for this study are presented in Appendix E. EC50 values ranged from 7.40 to
11.44 mg/L. A control chart which includes data from 20 of the most recent tests
performed at the ETC is presented in Figure 5. Reference toxicant tests 980402, 980406,
and 980410 were conducted in conjunction with the three 10-day test series 980401,
980405, and 9804089 for this project, and were within the control limits (£ 3 SD above and
below the mean of 7.07 mg/L or 2.46 and 11.68 mg/L, respectively). At the P, .5 probability
level, one in 20 tests is expected to fall outside of the control limits by chance alone (U.S.
EPA 1988).

Amphipod responses to the negative performance control sediment, LIS, for 217 27
of the most recent tests performed at the ETC are presented in Appendix F and are
summarized graphically in Figure 6. The response in A. abdita exposed to the collection
of LIS sediment (i.e., May 1995) used for this study was consistent with all previous LIS
collections (i.e., November 19839, May 1991, and August 1993) used at the ETC.
Amphipod responses to LIS < 85%, the acceptance criteria, were measured in 13 out of
217 or only 6% of the tests performed during a nine-year period.
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Section B
48-Hour Sea Urchin Development
Sediment Elutriate
Toxicity Test Results

Introduction

The chronic toxicity of elutriates prepared from sediments collected from Old Fire
Fighting Training Area, NETC, Newport, RI, was assessed to evaluate the biological
effects of sediment contaminants to water column organisms. Toxicity was determined
using the sea urchin (Arbacia punctulata) embryo/larval development test at SAIC's ETC
according to procedures outlined in the SOP, Development Test Using the Sea Urchin
Arbacia punctulata, in Appendix A.

The purple sea urchin, Arbacia punctulata, occurs along the North American east
coast from Cape Cod to Florida. They live in widely separated aggregations on rocky and
shelly bottoms or adhere to rocks. Their life cycle includes a period of planktonic embryo-
larval development, followed by settlement and metamorphosis in the adult life stage. Sea
urchin gametes have become widely used and popular subjects for toxicological studies
(Bay et al. 1993).

This assay has been used in regulatory programs in California and Washington
State to assess the suitability of sediments (as elutriates) for ocean disposal activities.
Other regulatory applications include usage of the test to meet minimum data requirements
for the derivation of the U.S.EPA's Marine Water Quality Criteria.

The urchin development test has been used to evaluate sediment toxicity using pore
waters and/or elutriates for the U.S. Navy in McAllister Point, Allen Harbor, and Newport,
Rhode Island (SAIC 1994b, SAIC 1995b, SAIC 1995¢c). The inclusion of this test in the
Navy's previous Ecological Risk Assessment program's in Rhode Island and the
widespread use of this species and these endpoints by the U.S. EPA and others indicated
their importance to this study at the Old Fire Fighting Training Area.

The endpoint evaluated was the abnormal or delayed development of the pluteus
larva. The response was measured in each of three concentrations per station/sample.
The use of multiple concentration series provides information which can be applied to
several techniques and integrated into the ecological risk assessment methodology. The
concentration series responses can be used to develop an effect concentration (EC), a
point estimate of the concentration that would cause a given percent reduction (e.g., IC50)
in development. In conjunction with the estimated environmental concentration (EEC), the
EC value can be used as the toxicological benchmark concentration (TBC) in the risk
assessment quotient method, used to quantitatively estimate ecological risk. If the
quotient, EEC/TBC is > 1, then a response or biological effect is expected.
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In addition, the concentration series could be used to develop exposure-response
models. This technique, used previously to estimate ecological risk, utilized
concentrations as independent variables to determine the level of endpoint response for
each test species (Munns et al. 1994). Using a joint probability method, probabilities of
risk from sediment contaminants to water column and benthic organisms were calculated.

Methods
Sample Collection, Log-In, and Holding

Sediments from 23 sites were collected and delivered to the ETC for testing
between 3 April and 27 April 1998 (see Table 5). Standard chain-of-custody procedures
were followed. Samples were transported from the site in 2-liter high-density polyethylene
jars which had been washed, acid-stripped, and DI rinsed. Samples were delivered to the
ETC in insulated coolers with blue ice. Upon arrival at the laboratory, sample containers
were inspected and were found to be full with less than 1 - 2" of head space remaining.
These samples were received and logged into the ETC sample tracking system. Chain-of
custody tracking forms were signed and photocopied. The originals were placed in the
ETC's sample log books and copies were retained with test data in experiment binders and
project files. After inspection, the sample containers were placed in zip-lock bags and
stored at 4 £ 2°C in the dark until testing.

Organism Collection and Holding

Adult sea urchins were obtained from a commercial supplier. A 12 wH(v)
transformer was used to electrically stimulate spawning. The urchins were segregated
by sex into 20-liter aquaria each holding about 15 animals. The aquaria were aerated and
biological filters were used to maintain water quality. The tanks were partially renewed
with filtered seawater from lower Narragansett Bay, Rl twice weekly. Temperature was
maintained at 15 + 3°C. Salinity was between 28 and 32 ppt. The urchins were fed
Romaine lettuce. Non-ingested food was removed when new lettuce was added.

Organisms used for testing are evaluated periodically during a reference toxicant
test with sodium dodecyl sulfate (SDS). The linear interpolation method of regression
analysis, available on ToxCalc (version 4.0.8) from TidePool Scientific Software, was used
to calculate the SDS IC values (i.e., the inhibition concentration derived from the point
estimation). The IC50s (the median inhibition concentration, in this case the inhibited
response was fertilization) were evaluated against a control chart, a running plot of IC50s
obtained from 20 of the most recent reference toxicant tests performed at the ETC with
Arbacia punctulata.
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Elutriate Preparation

Methods presented in the SOP of Appendix A, Preparation of Elutriates from
Dredged Material Samples, were modified by adding 2000 mL of homogenized sediment
to 6000 mL of filtered (0.45 um) natural seawater collected from Narragansett Bay, Rl on
an incoming tide. The mixture was hand mixed for 30 minutes and allowed to settle for 1
hour. The supernatant was siphoned off and transported to the University of Rhode Island
Graduate School of Oceanography for centrifugation. The elutriates were centrifuged at
3700 rpm for 15 minutes.

Elutriates were returned to SAIC’s ETC for testing. Three concentrations (i.e., 10, 50, and
100%) created by diluting the elutriate with natural seawater were tested. An untreated
natural seawater performance control (0%) was tested with each dilution series.

In addition to the 23 field sediments, an elutriate concentration series was prepared using
LIS, the ETC’s control sediment collected from central Long Island Sound. The LIS
elutriate was centrifuged at SAIC’s ETC for 10 minutes at ca. 2000 rpm for testing.

As LIS is considered a “clean” sediment, the LIS elutriate was used to normalize for
particulate interferences which may confound sea urchin test resuits. Since elutriates
prepared from test sediments were centrifuged at higher speeds for longer periods (15
minutes at ca. 3700 rpms) versus 10 minutes at 2000 rpms for LIS, the LIS elutriate
treatment likely was a “worst case” treatment (i.e., highest percentage of suspended
sediment). Therefore, sample responses which exceeded the LIS response were likely
due to contaminants and not attributable to particulate interferences.

Test Apparatus and Conditions

Modified U.S.EPA procedures were used to perform the sea urchin development
test (Mueller et al. 1992). Briefly, four male urchins were placed in seawater in shallow
bowls. Males were stimulated to release sperm by touching the shell for about 30 seconds
with the steel electrodes of a 12 V transformer. Sperm were collected using a 1 mL
disposable syringe fitted with an 18-gauge, blunt tipped needle. The sperm were held on
ice and were used within 1 hr of release. Sperm were diluted with seawater to a
concentration of 5 X 107 sperm per mL.

Four female urchins were placed in seawater in shallow bowls. Females were
stimulated to release eggs by touching the shell as described above. Eggs were collected
and held at room temperature for up to two hours with aeration. The eggs were washed
two times with seawater by gentle centrifugation (500xg) for two minutes in a conical
centrifuge tube. The eggs were diluted with seawater to a concentration of 2000 eggs/mL
and were aerated until used. Sperm and egg suspensions were mixed to a final
concentration of 1:2500 egg:sperm ratio. :
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After 60 minutes, 1 mL of fertilized egg suspension was added to 10 mL of sample
in each of three replicates and was incubated for 48 hours at 20 £ 1°C. The test was
terminated by adding 2 mL of preservative to each vial.

One mL of suspension from each of the three replicates was transferred to a
Sedgwick-Rafter counting chamber. Embryos were examined using a compound
microscope (100X). One hundred embryos were examined for normal (i.e., not delayed)
development as indicated by the presence of the pluteus larva. Additional subsamples
from random replicates were examined when data varied by more than 10%. The total
number of embryos counted, the number of normal pluteii larvae, and the number of
abnormal larvae were recorded on laboratory data sheets and entered into a computer
spreadsheet for statistical analyses.

Performance Control

The performance control, natural seawater (NSW), was collected daily from lower
Narragansett Bay, Rl during an incoming tide and passed though a 0.45 um filter.

Data Analysis

Sample- and dilution-specific elutriate preparations with mean normal development
less than that of for LIS were compared statistically to the LIS elutriate response. A
comparison of the two values was performed using Microsoft Excel's t-Test tool assuming
unequal variance. Samples with an alpha or p value less than or equal to 0.05, indicating
statistical significance, and samples with normal development less than the LIS control
when normalized to LIS were flagged.

Regression analysis using the linear interpolation method was used to calculate
inhibition concentrations (ICs) for all stations and the LIS elutriate. Toxicity values (i.e ,
the ICs) were corrected by dividing the value for the sample by the value for LIS. The
resulting IC values represent a point estimate of the elutriate concentration that caused
a give percent reduction (e.g., IC25) in normal development of the sea urchin.

Results

A total of 23 elutriate samples were evaluated for toxicity in the sea urchin
development test in eight test series. Holding periods are presented in Table 5. Testing
occurred between 8 and 28 days after samples were collected < 24 hours after samples
were centrifuged.

Data are presented Appendix G and are summarized in Table 6. Mean normal

development in the NSW performance control ranged between 87 and 97%. Mean normal
development was 83, 88, and 64% in 10, 50, and 100% dilutions of the LIS elutriate,
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respectively. Mean normal development ranged between 77 and > 98% for 10% dilutions
of elutriates of test sediments, between 0 and > 98% for the 50% dilutions, and between
0 and 94% for 100% dilutions of elutriates of test sediments. When normalized to LIS,
they ranged between 93 and > 100% for 10% dilutions and between 0 and > 100% for the
50 and 100% dilutions. In total, responses in 10 out of 23 of the elutriate samples (i.e., the
100% dilutions) were statistically different and less than the 100% LIS dilution when
compared to the response for the LIS elutriate.

The inhibition concentrations for all elutriate samples are presented in Appendix H
and summarized in Table 7. IC10s for elutriates prepared from test sediments ranged
between 12.4 and > 100%. When corrected using the LIS IC10 (i.e., 65.4%), the test
results ranged between 19.0 and > 100%. |C25s for elutriates prepared from test
sediments ranged between 18.7 and > 100%. When corrected using the LIS IC25 (i.e.,
95.3%) test results ranged between 19.7 and > 100%. For samples which were both less
than and statistically different from LIS (shown in Table 6 and Appendix G) actual IC10s
were < 56.1% and actual IC25s were < 65.1%.

Samples with responses which were statistically different and lower than the
response for LIS are presented in Figure 7. This graphic indicates that for both IC10 and
IC25 values, 10 of 10 (i.e., OF-6, -8, -9, -13, -15, -18, -19, -20, -22, and -23) were low
when compared to the same values for LIS. Ammonia would not be expected to occur in
elutriates prepared from these samples.

Quality Assurance Results

The ToxCalc output of data with the IC50s from the SDS reference toxicant tests
conducted during the testing period are presented in Appendix . The IC50s were 7.70 and
6.57 mg/L for monthly tests performed 4/98 and 5/98. The control chart which includes
data from 20 of the most recent tests performed at the ETC is presented in Figure 8. The
IC50s, 7.70 and 6.57 mg/L, were within the upper and lower warning limits, + 2 SD above
and below the mean of 7.51 mg/L or 9.19 and 5.84 mg/L, respectively. At the Pgqs
probability level, one in 20 tests is expected to fall outside of the control limits by chance
alone (U.S. EPA 1988).

Sea urchin responses (i.e., fertilization) to the negative performance control, NSW,
for 32 of the most recent sea urchin reference toxicant tests performed at the ETC are
presented in Appendix J and summarized graphically in Figure 9. The response in Arbacia
exposed to NSW in the last two tests performed during the testing period were consistent
with all 32 previous NSW collections at the ETC. Responses < 70%, the acceptance
criteria, were not measured in any of the 32 tests performed over a five year period.

SAIC/ETC/1229-11Aug98 17




Section C
48-Hour Sea Urchin Development
Sediment Pore Water
Toxicity Test Results

Introduction

The chronic toxicity of pore waters prepared from sediments collected from Old Fire
Fighting Training Area, NETC, Newport, RI, was assessed to evaluate the biological
effects of sediment contaminants to water column organisms. Toxicity was determined
using the sea urchin (Arbacia punctulata) test as described above.

Methods
Sample Collection, Log-In, and Holding

Sediments from 23 sites were collected and delivered to the ETC for testing
between 27 March and 7 April 1998 (see Table 8). Chain-of-custody, sample storage, and
documentation procedures were similar to those described above.

Organism Collection and Holding

Adult sea urchins were collected and maintained in the laboratory as described
above for elutriate tests.

Pore Water Preparation

Pore waters were obtained according to the methods presented in the SOP of
Appendix A, Techniques for Extracting Pore-Water. Pore water was extracted by inserting
a fused-glass air stone attached with plastic tubing to a 50 cc syringe. A vacuum was
created by retracting and bracing the syringe pilunger. Extractions were performed
overnight in the dark at 4°C before testing. Samples for which pore water was
unobtainable (i.e., OF-1 and OF-2) were saturated for 24 hours with clean filtered
seawater. Pore water samples were neither filtered nor centrifuged before testing. Three
concentrations (i.e., 10, 50, and 100%) were created by diluting the pore water with natural
seawater and an untreated natural seawater performance control (0%) were tested. In
addition to the 23 field sediments, a pore water concentration series was prepared for
testing using LIS, the ETC’s negative performance control sediment.

Salinity of several pore water samples was below requirements for the test

organism. Therefore, sample salinity was adjusted to 30 ppt (parts per thousand) using
2X GP2 in seawater (U.S.EPA 1988) from 15 and 20 ppt in OF-3 and OF-4, respectively.
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Test Apparatus and Conditions

Modified U.S.EPA procedures for the sea urchin development test were used as
described above for elutriate samples (Mueller et al. 1992).

Performance Control

Each test series included a performance control as described above.
Data Analysis

Data analysis was performed as described above for the elutriate tests. Sample-
and dilution-specific pore water preparations with mean normal development less than that
of the LIS pore water concentration were compared statistically to the LIS pore water. A
comparison of the two values was performed using Microsoft Excel's t-Test tool assuming
unequal variance. Samples with an alpha or p value less than or equal to 0.05, indicating
statistical significance, and samples with normal development less than LIS when
normalized to LIS were flagged.

Regression analysis using the linear interpolation method was used to calculate
inhibition concentrations (ICs) for all stations and LIS. Toxicity values (i.e., the ICs) were
corrected by dividing the value for the sample by the value for LIS. The resuiting IC values
represent a point estimate of the pore water concentration that caused a give percent
reduction (e.g., IC25) in normal development of the sea urchin.

Results

A total of 23 pore water samples were evaluated for toxicity in the sea urchin test
in three test series. Holding periods are presented in Table 8. Testing occurred between
4 and 11 days after samples were collected and < 24 hours after pore water samples were
collected.

Data are presented Appendix K and are summarized in Table 9. Mean normal
development in the NSW performance control ranged between 81 and 90%. Mean normal
development was 81, 79, and 8% in 10, 50, and 100% dilutions of the LIS elutriate,
respectively. Mean normal development ranged between 19 and 94% for 10% dilutions
of the pore waters, between 0 and 94% for 50% dilutions, and between 0 and 85% for the
100% dilutions. When normalized using LIS, they ranged between 24 and > 100% for 10%
dilutions and between 0 and > 100% for both the 50 and 100% dilutions. In total,
responses in 16 out of 23 of the pore water samples (i.e., the 100% dilutions) were
statistically different and less than the 100% LIS dilution when compared to the response
for the LIS pore water.
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The inhibition concentrations for all pore water samples are presented in Appendix
L and summarized in Table 10. I1C10s for pore waters prepared from test sediments
ranged between 1.3 and > 100%. When corrected using the LIS IC10 (i.e., 16.6%), the
test results ranged between 7.7 and > 100%. 1C25s for pore waters prepared from test
sediments ranged between 3.2 and > 100%. When corrected using the LIS I1C25 (i.e.,
26.5%) test results ranged between 12.1 and > 100%. For samples which were < and
statistically different from LIS shown in Table 9 and Appendix K) actual IC10s were <
55.0% and actual IC25s were < 62.5%. There were four instances (i.e., OF-3, -6, -12, and
-21) where 100% dilutions were not statistically different and less than LIS but IC10s and
IC25s were < 55.0 and 62.5%, respectively.

Samples with responses which were statistically different and less than the
response for LIS are presented in Figure 10. This graphic indicates that for both IC10 and
IC25 values, 9 of 16 (i.e., OF-1, -2, -5, -9, -12, -13, -18, -19, and 23) were low when
compared to the same values for LIS. Ammonia, at least in part, may have contributed to
the toxicity observed for OF-5.

Quality Assurance Results

Quality assurance results for the pore water urchin tests performed were those
described above for elutriate samples.
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Amphipod Survival vs Total Amm nia in Overlying Water of Amphipod Test Chambers
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Figure 1. Mean amphipod survival vs mean total ammonia measured in overlying waters of replicate test chambers during the test. The solid line at
80% survival represents the criteria for significant toxicity. The NOEC is 30.00 mg/L. at pH7.7.



Amphipod Survival vs. Un-lonized Ammonia in Overlying Water of Amphipod Test Chambers
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Figure 2. Amphipod survival vs. un-ionized ammonia measured in overlying waters of replicate test chambers during the test. The solid line represents
the criteria for significant toxicity. The dotted line at 0.40 mg/L is the NOEC at pH 7.7.



Amphip d Survival vs Total Amm nia Measured in Sediment P re Waters
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Figure 3. Amphipod survival vs total ammonia measured in sediment pore waters. The solid line at 80% represents the criteria for significant toxicity.
The dotted line at 30.00 mg/L is the NOEC at pH 7.7
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Figure 4. Amphipod survival vs un-ionized ammonia mesured in sediment pore waters. The solid line at 80% represents the criteria for significant
toxicity. The dotted line at 0.40 mg/L is the NOEC at pH 7 7.



SDS Control Chart
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Figure 5. The solid line is the mean. Dotted lines are the warning limits {2 SD). Dotted/dashed lines are the control limits (3 SD). Tests were
conducted from 9/97 to 4/98. Survival was measured in a 4-day water-only test.
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Figure 6. Amphipod response to negative performance control sediment from recent test performed at SAIC's ETC.

criteria for test acceptability.

The solid line at 85% indicates the



IC10s and IC25s for Sea Urchin Elutriate Tests
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Figure 7. The elutriate concentrations which induced 10 and 25% reductions in the response in the sea urchin test. The dashed line is the inferred
toxicity threshold.
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Figure 8 The solid line is the mean. Dotted lines are the waming limits (2 SD). Dotted/dashed lines are the control limits (3 SD). Tests were conducted
between 2/94 and 5/98. Fertilization was measured in the Sperm Cell Test.
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Figure 9. Urchin response to negative performance control seawater from tests performed at SAIC's ETC
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IC10s and IC25s for Sea Uchin Pore Water Tests
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TABLE 3

AMMONIA IN AMPHIPOD TEST CHAMBERS!"
DRAFT MARINE ECOLOGICAL RISK ASSESSMENT
OLD FIRE FIGHTING TRAINING AREA, NETC

NEWPORT, RHODE ISLAND

PAGE 1 OF 1
Mean Mean
ETC Total Un-lonized
SAIC ETC Sample Exp. Ammonia Ammonia
ID ID No.? (mg/L®) sp® (ma/L® sp®
OF-1 OF-SS1 980401 8.56 2.617 0.669 0.3192
OF-2 OF-SS82 980401 7.31 2.657 0.477 0.2381
OF-3 OF-SS3 980401 7.87 3.261 0.506 0.2252
OF-4 OF-SS4 980401 2.19 0.273 0.111 0.0126
OF-5 OF-SS5 980401 20.01 6.881 0.933 0.3643
OF-6 OF-SS6 980401 7.57 2.695 0.653 0.3665
OF-7 OF-S87 980401 3.81 0.909 0.368 0.1798
OF-8 OFF-8-SUR A 980409 0.20 0.283 0.021 0.0294
OF-9 OFF-9-SUR A 980409 6.96 4,232 0.699 0.6657
OF-10 OFF-10-SUR A 980405 1.08 1.386 0.065 0.0790
OF-11 OFF-11-SUR A 980405 1.27 1.000 0.096 0.0761
OF-12 OFF-12-SUR A 980405 1.25 0.846 0.080 0.0540
OF-13 OFF-13-SUR A 980405 2.09 1.744 0.174 0.1502
OF-14 OFF-14-SUR A 980409 0.09 0.100 0.008 0.0094
OF-15 OFF-15-SUR A 980409 0.92 0.564 0.055 0.0319
OF-16 OFF-16-SUR A 980405 0.52 0.600 0.029 0.0338
OF-17 OFF-17-SUR A 980405 0.53 0.609 0.022 0.0254
OF-18 OFF-18-SUR A 980405 443 0.858 0.238 0.0547
OF-19 OFF-19-SUR A 980409 0.55 0.535 0.018 0.0104
OF-20 OFF-20-SUR A 980405 0.85 0.912 0.065 0.0694
OF-21 OFF-21-SUR A 980409 0.63 0.638 + 0.032 0.0221
OF-22 OF-S822 980401 8.96 2.587 0.960 0.6618
OF-23 OFF-23-SUR A 980409 2.38 2.749 0.299 0.3461
FOOTNOTES

(1) Mean Day 2 or 3 and Day 8 or 9 ammonia measured in overlying water of

replicate test chambers during the 10-day solid-phase test.

(2) ETC Exp. No. = Test Series Identification Number

(3) mg = Milligram, L = Liter

(4) SD = Standard Deviation




SUMMARY 10-DAY AMPHIPOD TEST RESULTS
DRAFT MARINE ECOLOGICAL RISK ASSESSMENT
OLD FIRE FIGHTING TRAINING CENTER, NETC

TABLE 2

NEWPORT, RHODE ISLAND

PAGE 1 OF 1
Mean Mean

ETC Control Sample Survival

Test SAIC ETC Sample Survival Survival as % of

No.t" ID 1D (%) sp*? (%) sp'? Control Comment
980401 OF-1 OF-SS1 100 0.0 95 5.0 95 ¢
980401 OF-2 OF-SS2 100 0.0 87 21.1 87
980401 OF-3 OF-SS3 100 0.0 92 5.7 92 ¢
980401 OF-4 OF-SS4 100 0.0 90 14.6 90
980401 OF-5 OF-885 100 0.0 72 19.6 72 i
980401 OF-6 OF-SS6 100 0.0 94 5.5 94 *
980401 OF-7 OF-S87 100 0.0 94 4.2 94 *
980409 OF-8 OFF-8-SUR-A 100 0.0 100 5.2 101
980409 OF-9 OFF-9-SUR A 100 0.0 95 5.2 95
980405 OF-10 OFF-10-SUR A 100 0.0 100 2.2 101
980405 OF-11 OFF-11-SUR A 100 0.0 100 6.5 101
980405 OF-12 OFF-12-SUR A 100 0.0 100 0.0 100
980405 QOF-13 OFF-13-SUR A 100 0.0 99 2.2 99
980409 OF-14 OFF-14-SUR A 100 0.0 99 2.8 99
980409 OF-15 OFF-15-SUR A 100 0.0 98 3.4 98
980405 OF-16 OFF-16-SUR A 100 0.0 97 2.7 97 *
980405 OF-17 OFF-17-SUR A 100 0.0 98 4.5 98
980405 OF-18 OFF-18-SUR A 100 0.0 96 4.2 96
980409 OF-19 OFF-19-SUR A 100 0.0 98 5.6 98
980405 OF-20 OFF-20-SUR A 100 0.0 100 0.0 100
980409 OF-21 OFF-21-SUR A 100 0.0 98 3.4 98
980401 OF-22 OF-SS822 100 0.0 90 7.9 g0 *
980409 OF-23 OFF-23-SUR A 100 0.0 95 5.2 95

FOOTNOTES

* = Mean sample response was statistically different than mean LIS response.

** = Mean sample response was both statistically different and less than 80% of mean LIS response.

(1) ETC Exp. No. = Test Series Identification Number

(2) SD = Standard Deviation
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COLLECTION, RECEIVING, PREPARATI¢M/AND TEST DATES FOR ELUTRIATE TESTS™
DRAFT MARINE ECOLOGICAL RISK ASSESSMENT
OLD FIRE FIGHTING TRAINING AREA, NETC
NEWPORT, RHODE ISLAND

(1) Elutriates were used in sea urchin tests.

(2) Samples were stored on ice until received at the testing laborartory.

(3) ETC Exp. No. = Test Series Identification Number

PAGE 1 OF 1
Date Date Date

Date Date Elutriate Elutriate Elutriate Date ETC

Sample SAIC ETC Sediment Sediment Prepared toURI Received Elutriate Exp.

ID ID Collected®  Received by ETC  (Centrif) from URI Tested  No.®
OFF-1-ELU OF-1 27-Apr 27-Apr 29-Apr 29-Apr 5-May 5-May 980501
OFF-2-ELU OF-2 27-Apr 27-Apr 4-May 4-May 5-May 6-May 980503
OFF-3-ELU OF-3 27-Apr 27-Apr 4-May 4-May 6-May 6-May 980503
OFF-4-ELU OF-4 27-Apr 27-Apr 5-May 5-May 6-May 6-May 980503
OFF-5-ELU OF-5 27-Apr 27-Apr 5-May 5-May 6-May 6-May 980503
OFF-6-ELU OF-6 27-Apr 27-Apr 6-May 6-May 7-May 7-May 980504
OFF-7-ELU OF-7 27-Apr 27-Apr 6-May 6-May 7-May 7-May 980504
OFF-8-SUR OF-8 7-Apr 7-Apr 27-Apr 27-Apr 29-Apr 29-Apr 980412
OFF-8-SUR OF-9 7-Apr 7-Apr 27-Apr 27-Apr 29-Apr 29-Apr 980412
OFF-10-SUR OF-10 3-Apr 3-Apr 13-Apr 13-Apr 14-Apr 15-Apr 980301
OFF-11-SUR OF-11 3-Apr 3-Apr 13-Apr 13-Apr 14-Apr 15-Apr 980301
OFF-12-SUR OF-12 3-Apr 3-Apr 14-Apr 14-Apr 15-Apr 15-Apr 980301
OFF-13-SUR OF-13 3-Apr 3-Apr 14-Apr 14-Apr 15-Apr 15-Apr 980301
OFF-14-SUR OF-14 7-Apr 7-Apr 28-Apr 28-Apr 5-May 5-May 980501
OFF-15-SUR OF-15 7-Apr 7-Apr 28-Apr 28-Apr 5-May 5-May 980501
OFF-16-SUR OF-16 3-Apr 3-Apr 15-Apr 15-Apr 16-Apr 17-Apr 980403
OFF-17-SUR OF-17 3-Apr 3-Apr 15-Apr 15-Apr 16-Apr 17-Apr 980403
OFF-18-SUR OF-18 3-Apr 3-Apr 20-Apr 20-Apr 24-Apr 24-Apr 980407
OFF-19-SUR OF-19 7-Apr 7-Apr 29-Apr 29-Apr 5-May 5-May 980501
OFF-20-SUR OF-20 3-Apr 3-Apr 20-Apr 20-Apr 24-Apr 24-Apr 980407
OFF-21-SUR OF-21 3-Apr 3-Apr 21-Apr 21-Apr 24-Apr 24-Apr 980407
OFF-22-ELU OF-22 27-Apr 27-Apr 11-May 11-May 11-May 12-May 980505
OFF-23-SUR OF-23 3-Apr 3-Apr 21-Apr 21-Apr 24-Apr 24-Apr 980407

FOOTNOTES




TABLE 4

AMMONIA IN PORE WATERS OF SEDIMENTS!"
DRAFT MARINE ECOLOGICAL RISK ASSESSMENT
OLD FIRE FIGHTING TRAINING AREA, NETC

NEWPORT, RHODE ISLAND

PAGE 1 OF 1
ETC Total Un-lonized
SAIC ETC Sample Exp. Ammonia Ammonia
ID ID No.? (mg/L® (ma/L®
OF-1 OF-SS1 980401 23.03 0.403
OF-2 OF-SS2 980401 20.23 0.321
OF-3 OF-SS3 980401 17.03 0.336
OF-4 OF-SS4 980401 8.84 0.204
OF-5 OF-SS5 980401 35.53 0.751
OF-6 OF-SS6 980401 16.64 0.347
OF-7 OF-SS7 980401 9.12 0.240
OF-8 OFF-8-SUR A 980409 3.00 0.039
OF-9 OFF-9-SUR A 980409 16.05 0.231
OF-10 OFF-10-SUR A 980405 7.24 0.138
OF-11 OFF-11-SUR A 980405 6.17 0.104
OF-12 OFF-12-SUR A 980405 4.79 0.157
OF-13 OFF-13-SUR A 980405 9.97 0.362
OF-14 OFF-14-SUR A 980409 3.05 0.051
OF-15 OFF-15-SUR A 980409 5.62 0.097
OF-16 OFF-16-SUR A 980405 2.48 0.075
OF-17 OFF-17-SUR A 980405 3.10 0.048
OF-18 OFF-18-SUR A 980405 10.90 0.344
OF-19 OFF-19-SUR A 980409 3.34 0.062
OF-20 OFF-20-SUR A 980405 5.34 0.089
OF-21 OFF-21-SUR A 980409 3.74 0.052
OF-22 OF-S822 980401 20.18 0.295 .
OF-23 OFF-23-SUR A 980409 9.71 0.183
FOOTNOTES

(1) Ammonia measured in the pore water of sediments used
during 10-day amphipod tests. Elutriates and pore waters of

same sediments were used for the sea urchin tests.

(2) ETC Exp. No. = Test Series Identification Number

(3) mg = Milligram, L = Liter




TABLE 6

SUMMARY SEA URCHIN ELUTRIATE TEST RESULTS
DRAFT MARINE ECOLOGICAL RISK ASSESSMENT

OLD FIRE FIGHTING TRAINING AREA, NETC
NEWPORT, RHODE ISLAND

PAGE 2 OF 3
Mean No.
Mean of Normal
ETC No. of Larvae
Sample SAIC ETC Exp. Conc. Normal as % of
| ID iD No.m (%)  Larvae sSD? Ls®  pvalue ™ Comment
LIS Lis® 980505 50 88 4.4 na nc

OFF-1-ELU OF-1 980501 50 90 3.2 103

OFF-2-ELU OF-2 980503 50 20 35 102

OFF-3-ELU OF-3 980503 50 86 3.6 98 0.29
OFF-4-ELU OF-4 980503 50 88 4.7 100

OFF-5-ELU OF-5 980503 50 90 4.0 102

OFF-6-ELU OF-6 980504 50 84 8.6 96 0.28
OFF-7-ELU OF-7 980504 50 81 10.8 92 0.19
OFF-8-SUR OF-8 980412 50 84 2.3 95 0.1
OFF-9-SUR OF-9 980412 50 0 0.0 0 0.00 bl
OFF-10-SUR OF-10 980301 50 90 2.5 102
OFF-11-SUR OF-11 980301 50 8% 3.2 101
OFF-12-SUR OF-12 980301 50 92 21 105
OFF-13-SUR OF-13 980301 50 78 3.1 89 0.02 b
OFF-14-SUR OF-14 980501 50 87 6.4 98 0.39
OFF-15-SUR OF-15 980501 50 20 4.2 103
OFF-16-SUR OF-16 980403 50 91 4.4 103
OFF-17-SUR OF-17 980403 50 98 0.6 111
OFF-18-SUR OF-18 980407 50 41 13.0 47 0.01 -
OFF-19-SUR OF-19 980501 50 90 2.1 103
OFF-20-SUR OF-20 980407 50 0 0.6 0 . 0.00 bl
OFF-21-SUR OF-21 980407 50 73 11.8 83 0.07
OFF-22-ELU OF-22 980505 50 89 2.3 101
OFF-23-SUR OF-23 980407 50 13 7.5 15 0.00 -




SUMMARY SEA URCHIN ELUTRIATE TEST RESULTS

TABLE 6

DRAFT MARINE ECOLOGICAL RISK ASSESSMENT
OLD FIRE FIGHTING TRAINING AREA, NETC

NEWPORT, RHODE ISLAND

PAGE 1 OF 3
Mean No.
Mean of Normal
ETC No. of Larvae
Sample SAIC ETC Exp. Conc. Normat as % of
ID ID_ No." (%)  Larvae sDP Ls®  pvalue “ Comment
Lis® LIs® 980505 10 83 5.5 na nc
OFF-1-ELU OF-1 980501 10 87 38 104
OFF-2-ELU OF-2 980503 10 91 25 109
OFF-3-ELU OF-3 980503 10 90 25 108
OFF-4-ELU OF-4 980503 10 90 1.0 108
OFF-5-ELU OF-5 980503 10 91 15 109
OFF-6-ELU OF-6 980504 10 94 1.7 113
OFF-7-ELU OF-7 980504 10 77 5.5 93 0.13
OFF-8-SUR OF-8 980412 10 86 2.1 103
OFF-9-SUR OF-9 980412 10 88 0.6 105
OFF-10-SUR OF-10 980301 10 90 2.5 108
OFF-11-SUR OF-11 980301 10 96 1.2 115
OFF-12-SUR OF-12 980301 10 93 5.7 112
OFF-13-SUR OF-13 980301 10 96 2.0 115
OFF-14-SUR OF-14 980501 10 91 1.0 109
OFF-15-SUR OF-15 980501 10 90 1.2 108
OFF-16-SUR OF-16 980403 10 95 3.6 114
OFF-17-SUR OF-17 980403 10 91 4.0 109
OFF-18-SUR OF-18 980407 10 96 15 115
OFF-19-SUR OF-19 980501 10 87 2.9 105
OFF-20-SUR OF-20 980407 10 95 1.0 114
OFF-21-SUR OF-21 980407 10 98 1.2 117
OFF-22-ELU OF-22 980505 10 84 5.0 101
OFF-23-SUR OF-23 980407 10 96 2.1 116




TABLE 7

SUMMARY SEA URCHIN ELUTRIATE IC10S AND IC25S

DRAFT MARINE ECOLOGICAL RISK ASSESSMENT

OLD FIRE FIGHTING TRAINING AREA, NETC

NEWPORT, RHODE ISLAND

PAGE 1 OF 2
ETC Corrected Corrected®
SAICETC  Exp. ic10? IC10 1c25® IC25
ID_ No.™" (%) 95% CL® (%) (%) 95% cL® (%) Comment
Lis® 980505 65.38 48.48-91.28  100.00 95.27 nc?”) 100.00
OF-1 980501 > 100 nc” > 100.00 > 100 nct” > 100.00
OF-2 980503 > 100 nc® > 100.00 > 100 nc? > 100.00
OF-3 980503 > 100 nc” > 100.00 > 100 nc” > 100.00
OF-4 980503  85.24 nc” 130.38 > 100 nc” > 100.00
OF-5 980503  99.50 nc™ 152.19 > 100 nc” > 100.00
OF-6 980504 51.84  17.84-58.68  79.29 60.03  51.03-65.72 63.01 -
OF-7 980504 > 100 nc” > 100.00 > 100 nc!” > 100.00
OF-8 980412  50.85 2.02-53.32 77.78 60.92  57.71-63.11 63.94 -
OF-9 980412 1239  10.36-13.83 1895 18.73 17.10- 19.94 19.66 -
OF-10 980301 > 100 nc™” > 100.00 > 100 nc” > 100.00
OF-11 980301 > 100 nc” > 100.00 > 100 nc?” > 100.00
OF-12 980301 > 100 nc?” >100.00 > 100 nc” > 100.00
OF-13 980301 35.36 26.42-46.00 54.08 5570  51.67 - 58.80 58.47 -
OF-14 980501 > 100 nc™” > 100.00 > 100 nc™” > 100.00
OF-15 980501  55.04 52.30-55.12  84.18 62.59  60.32-62.79 65.70 b
OF-16 980403  70.69 nc® 108.12 > 100 nc®” > 100.00
OF-17 980403 > 100 nc? > 100.00 > 100 nc” > 100.00
OF-18 980407 17.06 15.17-19.66  26.09 2764  22.92-34.14 29.01 -
OF-19 980501 56.05  52.01-56.22 8573 65.12  61.73-65.56 68.35 -
OF-20 980407 14.01  13.48-1405  21.43 20.04  19.59-20.11 21.03 -
OF-21 980407  39.01 nc” 59.67 > 100 nc” > 100.00
OF-22 980505 54.87  49.90- 56.91 83.92 63.48  59.37-65.84 66.63 .-
OF-23 980407 1463 14.06-1527  22.38 21.59  20.17 - 23.17 22.66 -
FOOTNOTES

** = Mean sample response was statistically different and less than mean LIS response (see Table 6
and Appendix G)

(1) ETC Exp. No. = Test Series identification Number

(2) IC10 is a point estimate of the concentration that would cause a ten percent reduction
in the normal response of the test organism.

(3) CL = Confidence Limit



TABLE &

SUMMARY SEA URCHIN ELUTRIATE TEST RESULTS
DRAFT MARINE ECOLOGICAL RISK ASSESSMENT

OLD FIRE FIGHTING TRAINING AREA, NETC
NEWPORT, RHODE ISLAND

** = Mean sample response was statistically different and less than mean LIS response.

(1) ETC Exp. No. = Test Series Identification Number

(2) SD = Standard Deviation

(3) LIS = Long Island Sound Negative Performance Control Sediment

(4) p value = Significance Level of t-Test

na = not applicable

nc = not calculated

PAGE3OF 3
Mean No.
Mean of Normal
ETC No. of Larvae
Sample SAIC ETC Exp. Conc. Nomal as % of
ID iD No." (%) Larvae  sD? LIS® p value Y Comment
LIS® LIs® 980505 100 64 10.7 na nc

OFF-1-ELU OF-1 980501 100 89 6.1 140

OFF-2-ELU OF-2 980503 100 89 2.5 139

OFF-3-ELU OF-3 980503 100 87 4.5 137

OFF-4-ELU OF-4 980503 100 81 4.5 128

OFF-5-ELU OF-5 980503 100 83 3.2 131

OFF-6-ELU OF-6 980504 100 2 1.2 3 0.00 bl

OFF-7-ELU OF-7 980504 100 84 11.7 131

OFF-8-SUR OF-8 980412 100 15 1.5 24 0.01 -
OFF-8-SUR OF-9 980412 100 2 2.0 3 0.00 -
OFF-10-SUR OF-10 980301 100 90 4.7 141
OFF-11-SUR OF-11 880301 100 87 4.7 136
OFF-12-SUR OF-12 980301 100 94 1.5 147
OFF-13-SUR OF-13 880301 100 3 4.4 5 0.00 -
OFF-14-SUR OF-14 980501 100 89 1.5 140
OFF-15-SUR OF-15 980501 100 1 1.2 1 0.00 -
OFF-16-SUR OF-16 980403 100 81 7.4 128
OFF-17-SUR OF-17 980403 100 94 6.7 147
OFF-18-SUR OF-18 980407 100 1 0.6 1 0.00 il
OFF-19-SUR OF-19 980501 100 15 1.5 24 0.01 il
OFF-20-SUR OF-20 980407 100 0 0.0 0 . 0.00 -
OFF-21-SUR OF-21 880407 100 92 6.2 145

OFF-22-ELU OF-22 980505 100 10 44 16 0.00 had
OFF-23-SUR OF-23 980407 100 0 0.0 0 0.00 -

FOOTNOTES




TABLE S |
COLLECTION, RECEIVING, PREPARATION AND TEST DATES FOR PORE WATER TESTS
DRAFT MARINE ECOLOGICAL RISK ASSESSMENT
OLD FIRE FIGHTING TRAINING AREA, NETC
NEWPORT, RHODE ISLAND

PAGE 1 OF 1
Sample SAIC ETC Date Date Date Date ETC Exp.
ID ID Collected) Received Prepared Tested No.?
OF-SS1 OF-1 27-Mar 27-Mar 6-Apr 7-Apr 980404
OF-SS2 OF-2 27-Mar 27-Mar 6-Apr 7-Apr 980404
OF-SS3 OF-3 27-Mar 27-Mar  30-Mar  31-Mar 980302
OF-SS4 OF-4 27-Mar 27-Mar  30-Mar  31-Mar 980302
OF-SS85 OF-5 27-Mar 27-Mar  30-Mar  31-Mar 980302
OF-SS6 OF-6 27-Mar 27-Mar  30-Mar  31-Mar 980302
OF-SS7 OF-7 27-Mar 27-Mar  30-Mar  31-Mar 980302
OFF-8-SUR B OF-8 7-Apr 7-Apr 13-Apr 14-Apr 980408
OFF-9-SUR B OF-9 7-Apr 7-Apr 13-Apr 14-Apr 980408
OFF-10-SUR B OF-10 3-Apr 3-Apr 6-Apr 7-Apr 980404
OFF-11-SUR B OF-11 3-Apr 3-Apr 6-Apr 7-Apr 980404
OFF-12-SUR B OF-12 3-Apr 3-Apr 6-Apr 7-Apr 980404
OFF-13-SUR B OF-13 3-Apr 3-Apr 6-Apr 7-Apr 980404
OFF-14-SUR B OF-14 7-Apr 7-Apr 13-Apr 14-Apr 980408
OFF-15-SUR B OF-15 7-Apr 7-Apr 13-Apr 14-Apr 980408
OFF-16-SUR B OF-16 3-Apr 3-Apr 6-Apr 7-Apr 980404
OFF-17-SUR B OF-17 3-Apr 3-Apr 6-Apr 7-Apr 980404
OFF-18-SUR B OF-18 3-Apr 3-Apr 6-Apr 7-Apr 980404
OFF-19-SUR B OF-19 7-Apr 7-Apr 13-Apr 14-Apr 980408
OFF-20-SUR B OF-20 3-Apr 3-Apr 6-Apr 7-Apr 980404
OFF-21-SUR B OF-21 3-Apr 3-Apr 6-Apr 7-Apr 980404
OF-§822 OF-22 27-Mar 27-Mar 30-Mar 31-Mar 980302
OFF-23-SUR B OF-23 3-Apr 3-Apr 6-Apr * 7-Apr 980404

FOOTNOTES
(1) Samples were stored on ice until received at the testing laborartory.

(2) ETC Exp. No. = Test Series Identification Number



TABLE 7
SUMMARY SEA URCHIN ELUTRIATE IC10S AND IC25S
DRAFT MARINE ECOLOGICAL RISK ASSESSMENT

. OLD FIRE FIGHTING TRAINING AREA, NETC

NEWPORT, RHODE ISLAND
PAGE 2 OF 2

(4) The IC value for each sample was corrected by dividing it by the IC value for LIS.

(5) IC25 is a point estimate of the concentration that would cause a 25 percent reduction
in the response of the test organism.

(6) LIS = Long Island Sound Negative Performance Control Sediment

(7) nc = Not Calculated



TABLE 9

SUMMARY SEA URCHIN PORE WATER TEST RESULTS
DRAFT MARINE ECOLOGICAL RISK ASSESSMENT

OLD FIRE FIGHTING TRAINING AREA, NETC

NEWPORT, RHODE ISLAND

PAGE 2OF 3
Mean No.
Mean of Normal
ETC No. of Larvae
Sample SAIC ETC Exp. Conc. Normal as % of
ID D No.™" (%) Larvae SD? LIS®  pvalue® Comment
Ls® LIs® 980408 50 79 5.0 na nc
OF-SS1 OF-1 980404 50 7 3.8 8 0.00 -
OF-S82 OF-2 980404 50 13 2.5 17 0.00 -
OF-SS3 OF-3 980302 50 73 2.1 92 0.07
OF-Ss4 OF-4 980302 50 83 3.1 104
OF-SS5 OF-5 980302 50 1 1.2 1 0.00 -
OF-Ss6 OF-6 980302 50 79 3.2 99 0.43
OF-Ss7 OF-7 980302 50 81 4.7 102
OFF-8-SUR B OF-8 980408 50 71 9.5 90 0.14
OFF-9-SUR B OF-9 980408 50 0 0.0 0 0.00 -
OFF-10-SUR B OF-10 980404 50 74 3.6 93 0.11
OFF-11-SUR B OF-11 980404 50 95 3.1 119
OFF-12-SUR B OF-12 980404 50 1 0.6 1 0.00 -
OFF-13-SUR B OF-13 980404 50 0 0.0 0 0.00 -
OFF-14-SUR B OF-14 980408 50 81 44 102
OFF-15-SUR B OF-15 980408 50 41 2.1 51 0.00 -
OFF-16-SUR B OF-16 980404 50 93 1.7 117
OFF-17-SUR B OF-17 980404 50 94 1.0 118
OFF-18-SUR B OF-18 980404 50 0 0.0 0 0.00 -
OFF-19-SUR B OF-19 980408 50 33 6.8 41 0.00 -
OFF-20-SUR B OF-20 980404 50 89 6.0 112
OFF-21-SUR B OF-21 980404 50 88 1.5 111
OF-8S822 OF-22 980302 50 82 7.8 104
OFF-23-SUR B OF-23 980404 50 0 0.6 0 0.00 it




TABLE 9

SUMMARY SEA URCHIN PORE WATER TEST RESULTS
DRAFT MARINE ECOLOGICAL RISK ASSESSMENT
OLD FIRE FIGHTING TRAINING AREA, NETC
NEWPORT, RHODE ISLAND

PAGE 1 OF 3
Mean No.
Mean of Normal
ETC No. of Larvae
Sample SAIC ETC Exp. Conc. Normal as % of
ID D__ No." (%) Larvae SD® LIS®  pvalue ™ Comment
Ls® LIS® 980408 10 81 46 na nc

OF-S81 OF-1 980404 10 84 101 103

OF-882 OF-2 980404 10 88 3.8 108

OF-SS3 OF-3 980302 10 88 6.6 108

OF-SS4 OF-4 980302 10 90 1.0 111

OF-SS5 OF-5 980302 10 19  25.1 24 0.02 -

OF-SS6 OF-6 980302 10 85 1.2 105

OF-SS7 OF-7 980302 10 88 2.0 108
OFF-8-SUR B OF-8 980408 10 80 42 99 0.40
OFF-9-SUR B OF-9 980408 10 74  11.0 91 0.20
OFF-10-SUR B OF-10 980404 10 91 1.5 112
OFF-11-SUR B OF-11 980404 10 94 2.5 115
OFF-12-SUR B OF-12 980404 10 93 1.5 114
OFF-13-SUR B OF-13 980404 10 93 23 114
OFF-14-SUR B OF-14 980408 10 79 4.0 97 0.27
OFF-15-SUR B OF-15 980408 10 87 20 107
OFF-16-SUR B OF-16 980404 10 90 0.6 110
OFF-17-SUR B OF-17 980404 10 94 1.5 116
OFF-18-SUR B OF-18 980404 10 94 2.5 116
OFF-19-SUR B OF-19 980408 10 85 2.6 105
OFF-20-SUR B OF-20 980404 10 93 3.5 114
OFF-21-SUR B OF-21 980404 10 91. 35 112

OF-8S822 OF-22 980302 10 91 2.6 112
OFF-23-SUR B OF-23 980404 10 89 1.5 110




TABLE 10

SUMMARY SEA URCHIN PORE WATER IC10S AND IC25S
DRAFT MARINE ECOLOGICAL RISK ASSESSMENT

OLD FIRE FIGHTING TRAINING AREA, NETC

NEWPORT, RHODE ISLAND

PAGE 1 OF 2
ETC Corrected” Corrected”
SAICETC  Exp. Ic109 IC10 1c25° IC25
iD No." (%) 95% cL® (%) (%) 95% cL® (%) Comment

LIs® 980408 16.60 15.39 - 18.11 100.00 26.49 23.48 - 30.28 100.00

OF-1 980404 1122 0.10- 17.64 67.59 18.27 9.64 - 23.65 68.97 -
OF-2 980404 1343  7.56-16.27 80.90 20.71 15.49 - 23.30 78.18 -
OF-3 980302 31.78  0.00-38.72 191.45 54.58 50.31 - 57.22 206.04

OF-4 980302 > 100 nc” >100.00 > 100 nc” > 100.00

OF-5 980302  1.28 0.90-2.72 7.71 3.20 2.24 - 6.80 12.08 -
OF-6 980302 44.10  0.00-56.72 265.66 58.50 53.88 - 62.13 220.84

OF-7 980302 50.64 17.88-5528  305.06 58.93 54.08 - 62.90 222.46 -
OF-8 980408 43.04 7.98-65.56 259.28 57.42 48.79 - 65.92 216.76 -
OF-9 980408 10.79  0.00- 17.59 65.00 17.48 8.10-3.22 65.99 -
OF-10 980404 31.58 12.33-39.94  190.24 53.97 48.06 - 57.27 203.74 -
OF-11 980404 5554 52.78-56.69  334.58 63.84 60.12 - 66.73 241.00

OF-12 980404 14.03 11.26- 14.06 84.52 20.07 17.72-20.16 75.76 -
OF-13 980404 14.00 11.28-14.00 84.34 20.00 17.73 - 20.00 75.50 -
OF-12 980404 14.03 11.26 - 14.06 84.52 20.07 17.72- 20.16 75.76

OF-15 980408 17.75 17.08 - 18.66 106.93 29.39 27.70- 31.64 110.95 -
OF-16 980404 55.00 50.17-55.00  331.33 62.50 58.48 - 62.50 235.94 .-
OF-17 980404 56.15 53.64-56.70  338.25 65.37 62.61 - 66.74 246.77

OF-18 980404 14.01 12.63-14.05 84.40 20.04 18.83 - 20.12 75.65 -
OF-19 980408 16.60 15.39-18.11 100.00 26.49 23.48 - 30.28 100.00 -
OF-20 980404 53.74 50.00-56.87  323.73 61.64 57.69 - 64.64 232.69 -
OF-21 980404 5368 47.61-56.63  323.37 62.16 57.18 - 64.61 234.65

OF-22 980302 51.00 24.86- 56.81 307.23 59.31 53.11 - 64.21 223.90 "~
OF-23 980404 13.61 8.79-14.49 81.99 19.70 15.68 - 20.49 74.37 -

FOOTNOTES

** = Mean sample response was statistically different and less than mean LIS response (see Table 9
and Appendix K).

(1) ETC Exp. No. = Test Series Identification Number

(2) IC10 is a point estimate of the concentration that would cause a ten percent reduction
in the normal response of the test organism.

(3) CL = Confidence Limit

(4) The IC value for each sample was corrected by dividing it by the IC value for LIS.




TABLE 9

SUMMARY SEA URCHIN PORE WATER TEST RESULTS
DRAFT MARINE ECOLOGICAL RISK ASSESSMENT

OLD FIRE FIGHTING TRAINING AREA, NETC

NEWPORT, RHODE iSLAND

PAGE 3 OF 3
Mean No.
" Mean of Normal
ETC No. of Larvae
Sample SAIC ETC Exp. Conc. Normal as % of
ID D _ No.!" (%) Larvae SD? LIS®  pvalue™ Comment
LIs® LIs® 980408 100 8 3.0 na nc
OF-SS1 OF-1 980404 100 0 0.0 0 0.02 -
OF-SS2 OF-2 980404 100 0 0.0 0 0.02 -
OF-SS3 OF-3 980302 100 4 1.7 50 0.07
OF-SS4 OF-4 980302 100 85 47 1058
OF-SS5 OF-5 980302 100 0 0.0 0 0.02 -
OF-SS6 OF-6 980302 100 6 1.5 79 0.23
OF-SS7 OF-7 980302 100 1 1.2 8 0.02 -
OFF-8-SUR B OF-8 980408 100 0 0.0 0 0.02 -
OFF-9-SUR B OF-9 980408 100 3 49 42 0.12 -~
OFF-10-SUR B OF-10 980404 100 0 0.0 0 0.02 -
OFF-11-SUR B OF-11 980404 100 9 122 113
OFF-12-SUR B OF-12 980404 100 0 0.0 0 0.02 -
OFF-13-SUR B OF-13 980404 100 0 0.0 0 0.02 -
OFF-14-SUR B OF-14 980408 100 54 6.7 679
OFF-15-SUR B OF-15 980408 100 0 0.6 4 0.02 -
OFF-16-SUR B OF-16 980404 100 0 0.0 0 0.02 -
OFF-17-SUR B OF-17 980404 100 17 6.7 217
OFF-18-SUR B OF-18 980404 100 1 1.2 8 0.02 -
OFF-19-SUR B OF-19 980408 100 0 0.6 4 0.02 -
OFF-20-SUR B OF-20 980404 100 2 3.5 25 0.04 -
OFF-21-SUR B OF-21 980404 100 7 2.1 92 0.38
OF-S822 OF-22 980302 100 2 15 21 0.02 -
OFF-23-SUR B OF-23 980404 100 0 0.0 0 0.02 -
FOOTNOTES

* = Mean sample response was statistically different and less than mean LIS response.

(1) ETC Exp. No. = Test Series Identification Number

(2) SD = Standard Deviation

(3) LIS = Long Island Sound Negative Performance Control Sediment

(4) p value = Significance Level of t-Test

na = Not Applicable

nc = Not Calculated




TABLE 1
COLLECTION, RECEIVING, AND TEST DATES FOR AMPHIPOD TESTS
DRAFT MARINE ECOLOGICAL RISK ASSESSMENT
OLD FIRE FIGHTING TRAINING AREA, NETC
NEWPORT, RHODE ISLAND

PAGE 1 OF 1
Sample SAIC ETC Date Date Date ETC Exp.
ID ID Collected” Received Tested  No.?
OF-SS81 OF-1 27-Mar 27-Mar 3-Apr 980401
OF-SS2 OF-2 27-Mar 27-Mar 3-Apr 980401
OF-SS3 OF-3 27-Mar 27-Mar 3-Apr 980401
OF-SS84 OF-4 27-Mar 27-Mar 3-Apr 980401
OF-SS5 OF-5 27-Mar 27-Mar 3-Apr 980401
OF-SS6 OF-6 27-Mar 27-Mar 3-Apr 980401
OF-S87 OF-7 27-Mar 27-Mar 3-Apr 980401
OFF-8-SUR A OF-8 7-Apr 7-Apr 17-Apr 980409
OFF-9-SUR A OF-9 7-Apr 7-Apr 17-Apr 980409
OFF-10-SUR A OF-10 3-Apr 3-Apr 10-Apr 980405
OFF-11-SUR A OF-11 3-Apr 3-Apr 10-Apr 980405
OFF-12-SUR A OF-12 3-Apr 3-Apr 10-Apr 980405
OFF-13-SUR A OF-13 3-Apr 3-Apr 10-Apr 980405
OFF-14-SUR A OF-14 7-Apr 7-Apr 17-Apr 980409
OFF-15-SUR A OF-15 7-Apr 7-Apr 17-Apr 980409
OFF-16-SUR A OF-16 _ 3-Apr 3-Apr 10-Apr 980405
OFF-17-SUR A OF-17 3-Apr 3-Apr 10-Apr 980405
OFF-18-SUR A OF-18 3-Apr 3-Apr 10-Apr 980405
OFF-19-SURA  OF-19 7-Apr 7-Apr 17-Apr 980409
OFF-20-SUR A OF-20 3-Apr 3-Apr 10-Apr 980405
OFF-21-SUR A OF-21 3-Apr 3-Apr 17-Apr 980409
OF-S822 OF-22 27-Mar 27-Mar 3-Apr- 980401
OFF-23-SUR A OF-23 3-Apr 3-Apr 17-Apt 980409

FOOTNOTES
(1) Samples were stored on ice until received at the testing iaborartory.

(2) ETC Exp. No. = Test Series Identification Number



TABLE 10
SUMMARY SEA URCHIN PORE WATER IC10S AND IC25S
DRAFT MARINE ECOLOGICAL RISK ASSESSMENT
. OLD FIRE FIGHTING TRAINING AREA, NETC
NEWPORT, RHODE ISLAND
PAGE 2 OF 2

(5) IC25 is a point estimate of the concentration that would cause a 25 percent reduction
in the response of the test organism.

(6) LIS = Long Island Sound Negative Performance Controt Sediment

(7) nc = Not Calculated



Appendix A

The ETC's Standard Operating Procedures:
10-day solid-phase test with Ampelisca abdita
Conducting the 10-day Solid-Phase Test Using Four Marine Amphipods, Ampelisca
abdita, Eohaustorius estuarius, Leptocheirus plumulosus, and Rhepoxynius abronius

Embryo/Larval Development Test with Arbacia punctulata
48 Hour Embryo/Larval Development Test Using the Sea Urchin Arbacia punctulata

Elutriate Preparation
Preparation of Elutriates from Dredged Material Samples

Pore Water Preparation
Techniques for Extracting Pore-Water
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1.0

1.1

1.2

2.0

2.1

22

23

24

3.0

3.1

32

33

34

35

CONDUCTING THE 10-DAY SOLID-PHASE TEST
USING FOUR MARINE AMPHIPODS
AMPELISCA ABDITA, EOHAUSTORIUS ESTUARIUS,
LEPTOCHEIRUS PLUMULOSUS, AND RHEPOXYNIUS ABRONIUS

OBJECTIVE
This document describes the methods used to set-up, monitor, and breakdown the 10 Day
Solid Phase test using four marine amphipods: Ampelisca abdita, Eohaustorius estuarius,

Leptocheirus plumulosus, and Rhepoxynius abronius.

An appendix at the end of this document describes specific procedures involving collection,
culture, and laboratory holding of the indiviual species can be found in the appendix.

SAFETY
Sediment samples may contain hazardous biological or chemical constituents. Always wear
protective gear (i.e. polylaminated aprons/labcoats, faceshield, latex gloves, and glasses) to

prevent exposure.

Hazardous constituents can become airborne when spilled/splattered sediment is allowed to
dry. All spills must be wiped immediately with a damp paper towel.

Clean and disinfect the work area as soon as work is completed, particularly areas where spills
have occurred.

Make sure that the work station is comfortable whether at the computer or at the hood.
Chairs should be positioned ergonomically. Try not to spend too much time in one position,
particularly working at the hood. Never work with your head in the hood. Use the
microscopes at eye level to relieve tension in the neck. If at any time you feel pain,
discomfort, or fatigue, let somebody know immediately.

MATERIALS

10% buffered formalin solution with rose bengal

12” Diameter, 1.0mm standard test sieve

12” Diameter, 2.0mm standard test sieve

12” Diameter, 500um standard test sieve

Acetone
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3.6 Amphipods that have been acclimated to test conditions

3.7 Black pen

3.8 Bowi for rinsing

3.9 Control sediment

3.10 Data sheets (attached)

3.11 Disposable pipette with cut tip

3.12 Dissecting tools: probes, forceps

3.13 Drill with stainless steel homogenizer attachments

3.14 ETC computer, networked to the ETC Library computer

3.15 Formalin contaminated blue bin

3.16 Formalin contaminated disposable pipette with cut tip

3.17 Formalin contaminated large rinsing bowl

3.18 Formalin contaminated plastic bowl

3.19 Formalin contaminated plastic petri dishes, various sizes

3.20 Formalin contaminated plastic spoon, bent and straight probes, and forceps

3.21 Formalin contaminated settling bucket

3.22 Formalin contarr'linated sieve, 500um

3.23 Formalin contaminated squeeze bottle filled with test water

3.24 Formalin waste container with waste log

3.25 Gray bins

3.26 Large carolina dish

3.27 Modified funnel
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3.28

3.29

3.30

3.31

3.32

3.33

3.34

335

3.36

3.37

3.38

3.39

3.40

3.41

3.42

3.43

3.44

3.45

3.46

3.47

3.48

3.49

Modified transfer pipette

Paper towels

Pipet and bulb

Plastic bowls/picking dishes

Plastic petri dishes, various sizes

Plastic spoon, bent and straight probes, and forceps
Plastic spoon and spatula

Plexiglas paddles

Preserving jars

Red plastic trays

Round Plastic Bins

Sample jars preserved with formalin

Screen cup (specimen cup, bottomless, with Nitex screen)
Sediment samples

Settling bucket with liners

Specimen cups

Squeeze bottle filled with test water

Stereo Microscope

Test chamber lids (small crystallization dish with hole drilled in the bottom)
Test chambers (1 quart mason jar)

Test water at appropriate salinity

The experiment number assigned to the test
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3.50 Thermometers

3.51 Turbulence reducers

3.52 Waterproof colored labels
3.53 Waterproof markers

4.0 METHODS
4.1 Preparing Data sheets for Sample Preparatien and Test Monitoring
4.2 Preparing Test Chambers
4.3 Sample Preparation for Test Initiation
4.4 Adding Sediment to Test Chambers
4.5 Counting Amphipods into the Test Chambers—Initiating the Test
4.6 Daily Observations of Amphipod Toxicity Test
4.7 Sieving out Test Chambers at End of Test
4.8 Picking Samples at End of Test
4.9 Picking Preserved Samples at End of Test
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4.1

4.1.1

41.1.1

41.12

412

4121

4.13.1

4132

414.1

414.1.1

41412

4.14.13

41424

41425

4.1.4.2

4.142.1

41422

PREPARING DATASHEETS FOR SAMPLE PREPARATION AND TEST
MONITORING

OBJECTIVE

This section describes the methods used to set-up the datasheet for the solid-phase amphipod
test.

Datasheets are generated from comuter files stored on the ETC library computer under the file
name:

SAFETY

Make sure that the work station is comfortable (ie. a wrist support, the mouse isn’t too far
away, the moniter isn’t too high) and that the chair positioned ergonomically To avoid eye
strain, try to look away from the computer screen for 15 seconds every 15 minutes.
MATERIALS

ETC computer, networked to the ETC Library computer

The experiment number assigned to the test

METHODS

Access the amphipod datasheets from the library computer.

Acces the ‘C’ drive on the library computer.

Open the EXCEL®spreadsheet program and access the directory. \Share.

Select the Directory. \\Datasheets\Solidpha.

Open the file: amp01lds.xIs.

Save the file amp01ds.xls as the experiment number (ie. 950101 .xls).

Fill in the information on the Method Summary.

Select the file tab labelled ‘Method Summary’.

Enter the project name, test number, experiment number, test start date, and accompanying
reference test experiment number in the spaces provided.
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NOTE: This information will automatically transfer to all pages of the datasheet.
4.1.4.3  Create the Randomization Sheet.

4.1.43.1 Select ther file tab labelled ‘Randomization Sheet’

4.1.43.2 Inthe space designated ‘organisim’ type in the genus and species of the test organism being
used.

4.14.3.3 Select ‘Data Analysis’ from the Tools menu.
4.1.43.4 Generate random numbers in column A.

1. Choose ‘Random Number Generation’.

2. Leave the ‘Number of Variables’ box blank.

3. Select the ‘Number of Random Numbers’ box and enter the number that corresponds to
the number of jars in the test.

4. Select ‘Distribution’, choose ‘Uniform’.

Set Parameters, choose any numbers.

6. Select the ‘Output Options’ box, choose output range then use the mouse to highlight the
desired range on the randomization sheet in column A only.

w

4.1.4.4  Sort the jar numbers.

41441 Highlight columns A and B.

4.1.442 Choose ‘Sort’ from the Data menu.

4.1.443 Select ‘Sort by column A, Ascending’, choose OK.

41444 Delete column A.

4.1.4.5  Sort the circles and stars.

4.1.45.1 Scroll over to column Z.

4.1.45.2 Highlight the numbers under the heading ‘Circles’.

4.1.453 Select ‘Copy’ from the Edit menu.

4.1.4.5.4  Select ‘Paste Special’ from the Edit menu, choose ‘Values’, then click on OK.

4.1.4.5.5 Scroll down to row 51 in column Z and repeat this process for the numbers under the heading
‘Stars’
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4.1.4.6 Save the file under the project directory.
41.46.1 Access the Directory' \\Share\Projects on the hard drive of the library computer.
4.1.4.6.2 Create a directory for the project if there isn’t one already.

4.14 6.3 Save the file to the new directory.

NOTE: If more than one project is covered by the experiment number, save the file toall
project directories involved.

A

4.1.4.6.4 Print the entire file.
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4.2 PREPARING TEST CHAMBERS FOR AMPHIPOD TOXICITY TESTS

421 OBJECTIVE
4.2.1.1  This section describes the methods used to label and soak test chambers prior to test initiation.

4.2.1.2  Test chambers are labeled and soaked with test water at least 24 hours prior to the
addition of sediment samples.

422 SAFETY

4.2.2.1  Test chambers are made of glass Always check for cracks and chips before handling.
423 MATERIALS

4231 Seawater

423.2  Data sheets (attached)

4233  Waterproof colored label tape

4234  Waterproof marker

4235 Test chambers (1 quart mason jar)

423.6  Test chamber lids (small crystallization dish with hole drilled in the bottom)
424 METHODS \

4.2.4.1  Obtain the randomization sheet.

4.2.4.2  Label glassware.

42421 Select enough test chambers for the test as determined by the randomization sheet.

42.4.2.2 Attach waterproof colored label tape to each jar, just above the word “Ball”.
NOTE: Turn under one side of the tape so that it can be easily removed later.

4.2.4.2.3 Arrange the jars in groups of five on a cart or a table.

4.2.4.2.4 Label each group of five jars with a group of five numbers from the randomization sheet,
using the waterproof marker.
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42425

42426

42427

424238

4.2.4.3

42431

42432

4.2.44

42441

42442

42443

Circle the numbers that correspond to the first two replicates of each group.

Put a star next to the number that corresponds to the third replicate of each group.
Sign the randomization sheet in the spaced designated, ‘randomized by °

Label the lids in the same manner.

QA the randomization.

Ask a second person to check the number assignments on the jars and lids against the
randomization sheet to insure that they are labeled correctly and that no numbers are
duplicated.

The second person must also sign the randomization sheet.

Soak the test chambers.

NOTE: The chambers do not need to be totally emersed in water Only the inside needs
exposure to the soak.

Fill test chambers with test water (usually seawater at 30ppt).

Cover the test chambers with black plastic to avoid dust.

Let chambers stand for at least 24 hours.
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4.3

43.1

43.1.1

43.12

432

4321

4322

4323

4324

433

433.1

4332

4333

4334

4335
433.6
43.3.7

4338

SAMPLE PREPARATION FOR TEST INITIATION

OBJECTIVE

This section describes the methods used to press sieve sediment samples prior to test
initiation.

Sediment samples are press sieved through a 2.0mm sieve to remove large debris or predators
If a sample already contains amphipods, it must be press sieved through a 1.0mm sieve to
remove the resident amphipods.

SAFETY

Sediment samples may contain hazardous biological or chemical constituents. Polylaminated
(waterproof) coveralls, polylaminated apron, facesheild, latex gloves, silvershield gloves,

nitrile gloves, and dielectric boots are to be worn.

Hazardous constituents can become airborne when spilled/splattered sediment is allowed to
dry. All spills must be wiped immediately with a damp paper towel.

Excess sediment is double bagged and disposed of in the dumpster when work is completed.
Check with ECH&S Officer first.

Press sieving must be performed in a hood.

MATERIALS

12” Diameter, 2.0mm standard test sieve (one per person)
12” Diameter, 1.0mm standard test sieve (one per person)
Round Plastic Bin (one per sample)

Plexiglas paddle (one per sample)

Plastic spoon, spatula, and funnel (one per sample)

Drill with stainless steel homogenizer attachments
Acetone

Seawater
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4339  Sediment samples
43.3.10 Data sheets (attached)
43311 Papertowels
43.3.12 Settling bucket with liners.
43.3.13 Red plastic tray (one per person)
43.3.14 Sediment samples
43.4 METHODS
4.3.4.1  Obtain samples from storage.
4.3.4.2  Select a sample container.
43.42.1 Remove a sample from its plastic ziploc bag.
43.422 Observe sample number and initial the appropriate space on the randomization sheet.
43.423 Place sample container in the hood.
4.3.4.4  Set-up sieving station
43441 Selectasieve
1. Remove the lid of the sample jar and look for any resident amphipods floating on the
surface.
2. Choose the 2.0mm sieve if no amphipods are present.

3. Choose the 1.0mm sieve if amphipods are present.

4.3.4.42 Obtain a round plastic bin, a plastic spoon, a plastic funnel, a red plastic tray, and a Plexiglas®
paddle.

43.443 Place the sieve inside the bin, and place the bin on the tray.

4.3.45  Press sieve the sample.
NOTE: Do not addany water to the samples.

43.45.1 Homogenize the sample by shaking vigorously or by using the drill and the stainless steel
homogenizer.

4.3.4.5.2 Pour or spoon the entire contents of the sample container onto the sieve.
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43453

43454

43455

43456

4.3.4.6

43.46.1

43462

43463

43464

43.4.6.5

43.4.6.6

43467

4.3.4.7

43471

43472

43473

Push the sediment through the sieve using the Plexiglas paddle until only the material larger
than the sieve opening remains.

NOTE: If tubes are present in the sample it must be press sieved through a 1.0mm sieve.
Rinse out the sample container with seawater, discard rinse into a settling bucket.

Discard the material remaining on the sieve into a garbage can with a double liner.

Wipe excess material from the paddle and use it to scrape sediment off the bottom of the sieve
into the garbage can. '

Return the sample to its original container.

Homogenize the sediment in the bin using the plastic spoon.

Place the funnel in the mouth of the sample container.

Pour or spoon the sample slowly back into the container and secure the lid.

Wipe any excess sediment from the outside of the container using a damp paper towel.
Discard the towel.

Place an elastic band with a green clip around the neck of the sample container to indicate that
the sample has been press sieved.

Return the sample to the plastic ziploc bag and seal.

Fill out the randomization sheet.

1. Record sediment type, odor, color, and components under sample description on the
randomization sheet.

2. Have a second person verify the sample number and countersign the appropriate space on
the randomization sheet.

Clean equipment between samples.

Rinse all excess sediment from sieve(s), bin, spoon, funnel, tray, and paddle into a settling
bucket using tap water.

Place the bin, spoon, funnel, and paddle into a dishbin.

Rinse the sieve with acetone over an acetone waste container and cap the container.

THIS DOCUMENT CONTAINS PROPRIETARY INFORMATION THAT MAY BE USED ONLY BY PERMISSION FROM SAIC

e —
e
—— N R

y—— A —



Page 13 of 42 SAIC - Environmental Testing Center

Standard Operating Procedure AMP.01
REV 100: JUN 1995

43474

Rinse the sieve thoroughly first with deionized water and then with seawater so that it can be

_ used again.

4.3.4.8

4.3.4.9

43.49.1

43492

43493

43494

43495

4.3.49.6

43497

4.3.4.10

4.3.4.10.1

Return all samples to storage.
Clean the work area.
Return any un-used /clean equipment to its storage area.

Wipe any splattered sediment from the hood and surrounding area (including the floor) using
damp paper towels.

Wash the hood and surrounding area (walls, floor mats, cabinets, faucets, counter-tops, etc.)
with a solution of alconox/dissinfectant. Rinse thoroughly.

Remove the floor mat from in front of the hood and spray it down outside.

Wash the floor with alconox dissolved in hot water Rinse.

Discard apron and coveralls if grossly dirty.

NOTE: Coveralls can be used again if they are free of sediment; store them on the labcoat
rack. '

Clean faceshield and hang on wall; rinse silvershield and nitrile gloves and hang on glove rack.

Discard the sediment in the settling bucket.

Allow the bucket to sit overnight in the hood.

4.3.4.10.2 Decant the overlying water down the drain after 24 hours.

4.3.4.10.3 Remove the liner from the settling bucket and discard in the dumpster.
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4.4

44.1

44.1.]

4412

442

4421

4422

4323

4424
443

443.1
4432
4433
4434
4435
4436
443.7
44338

4439

ADDING SEDIMENT SAMPLES TO TEST CHAMBERS

OBJECTIVE

This section describes the methods used to add sediments to test chambers for solid-phase
testing.

To insure oxidation of the sediment surface, sediments and seawater are added to the test
chambers 24 hours prior to test initiation.

SAFETY
Sediment samples may contain hazardous biological or chemical constituents. Polylaminated
(waterproof) coveralls, polylaminated apron, facesheild, latex gloves, silvershield gloves,

nitrile gloves, and dielectric boots are to be worn.

Hazardous constituents can become airborne when spilled/splattered sediment is allowed to
dry. All spills must be wiped immediately with a damp paper towel

Excess sediment is double bagged and disposed of in the dumpster when work is completed.
Check with ECH&S Officer first.

Press seiving must be performed in a hood.
MATERIALS

Plastic spoon, spatula, and funnel (one per sample)
Dnill with stainless steel homogenizer attachments
Seawater at appropriate test salinity

Sediment samples

Data sheets (attached)

Control sediment

Turbulence reducer

Squeeze bottle filled with test water

Paper towels
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443.10

44311

444

4.4.4.1

4.4.4.2

44421

44422

44423

4.4.44

44441

44442

44443

44444

4.4.4.5

44451

44452

44453

44454

Settling bucket with liners

Red plastic trays (one per person)

METHODS

Obtain samples from storage.

Select a sample container.

Remove a sample from its plastic ziploc bag.

Observe sample number and initial the ‘Seds in’ space on the randomization sheet.
Place sample container in hood.

Set-up station in hood.

Piace the red tray in the hood.

Select the appropriately numbered jars for the sample that was chosen, discard the soak water
and place them on the red tray.

Obtain a plastic spoon and a plastic funnel.
Fill a squeeze bottle with test water and place it in the hood. (Refill as necessary).

Fill the test chambers with sediment.
NOTE: To avoid cross-contamination, fill the control replicates first.

Homogenize the sample by shaking vigorously and/or by using the drill and the
stainless steel homogenizer.

Place the funnel in the mouth of the first test chamber.
Pour or spoon ~ 200mls of homogenized sample through the funnel into the test chamber
using the metric markings on the side of the jar as the measure. Repeat this for all five

replicates.

Eliminate air pockets and surface irregularities by gently tapping the test chamber and by
smoothing the sediment surface with a spatula.

THIS DOCUMENT CONTAINS PROPRIETARY INFORMATION THAT MAY BE USED ONLY BY PERMISSION FROM SAIC

P e w3
e S ——
—————
e ——————————
— W "
e — ¥ s
= A

(]



Page 16 of 42 SAIC - Environmental Testing Center

Standard Operating Procedure AMP.01
REV 100: JUN 1995

44455

44456

44457

444538

44459

4.4.4.6

4446.1

44462

44463

44464

4.4.4.7

44471

44472

44473

44474

44475

4.4.4.8

44481

44482

Rinse all mud from the sides (inside and out) of the test chamber using the squeeze bottle
filled with test water.

Wipe excess sediment from the outside of the chamber using a paper towel.

Ask a second person to verify that the appropriate sediment was placed into the appropriate
jars.

The second person must countersign the randomization sheet.

Place the five replicate jars on the cart.

Put the completed sample aside.

Secure the lid of the sample container.

Wipe any excess sediment from the outside of the container using a damp paper towel.
Return the sample to the plastic ziploc bag and seal.

Set the sample aside.

Clean equipment between samples.

Rinse all excess sediment from the spoon, funnel, and tray into a settling bucket using tap
water.

Place the spoon and funnel into a dishbin. .

Wipe any excess sediment from the hood using tap water and paper towels.

Discard excess water from the hood into the sink using the squeege

Place the red tray back into the hood.

Fill the test chambers with test water.

Hold a turbulence reducer in the first test chamber just above the sediment surface.

Pour test water slowly from a pitcher onto the turbulence reducer in the test chamber until the
water level is between the 750 and the 800ml mark on the jar.

NOTE: For best results, keep the turbulence reducer above the water surface by slowly
raising it while pouring.
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44483

44484

4.4.4.9

44491

44492

44493

44494

44495

44496

44497

4.4.4.10

4.44.10.1

4.44.10.2

444103

444104

Rinse the turbulence reducer between test treatments but not between treatment replicates.
Record the number of the carboy used to fill the test chambers on the randomization sheet.
Transfer the test chambers to the test table.

Set-up the test table.

1. Add tap water to the table to just below the labels.

2. Turn on the circulating pump.

3. Set the temperature control on the chiller unit to the appropriate test temperature.

4. Set the upper limit temperature control inside the chiller unit for 2°C higher than the
desired test temperature.

5. Set-up a temperature recorder and a thermometer at the table.

Place the test chambers into the test table in numerical order, in groups of five.
Place the corresponding lid onto each test chamber.

Place pipettes in test chambers so that the tip of the pipette is approximately half-way down
the water column (between the 400 and 600ml mark on the jar).

Attach the air lines to the pipettes and turn on the air pump.

Check to make sure air is flowing to all test chambers and adjust the ‘gang’ valves for gentle
aeration.

Fill out the “Method Summary Datasheet”.

1. Check the appropriate spaces describing the test methods used.

2. Record the Carboy #’s, the Lot # for the control sediment, the sieve size used, the table #,
the air pump #, the thermometer #, the temperature recorder #.

3. Obtain physical data information from the Assistant Manager and fill in the appropriate
spaces.

Clean the work area.
Return any un-used /clean equipment back to its storage area.

Wipe any splattered sediment from the hood and surrounding area (including the floor) using
damp paper towels.

Wash the hood and surrounding area (walls, floor mats, cabinets, faucets, counter-tops, etc)
with a solution of alconox/dissinfectant. Rinse thoroughly

Remove the floor mat from in front of the hood and spray it down outside.
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4.4.4.10.5 Wash the floor with alconox dissolved in hot water. Rinse.

4 4.4.10.6 Discard apron and coveralls if grossly dirty.
NOTE. Coveralls can be used again if they are free of sediment; store them on the labcoat
rack.

4.4.4.10.7 Clean faceshield and hang on wall; rinse silvershield and nitrile gloves and hang on the glove
rack.

4.4.4.11 Discard the sediment in the settling bucket.
4.4.4.11.1 Allow the bucket to sit overnight in the hood.
4.4.4.11.2 Decant the overlying water down the drain after 24 hours.

4.4.4.11.3 Remove the liner from the settling bucket and discard in the dumpster.
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4.5

45.1

45.1.1

4512

452

4521

453

453.1

4532

4533

4534

4535

4536

4.5.3.7

4538

454

4.5.4.1

454.1.1

454123

45414

4.5.4.2

INITIATING THE TEST-Counting Amphipods into the Test Chambers

OBJECTIVE
This section describes the methods used to count amphipods into the test chambers.

Amphipods are randomly distributed into specimen cups containing test water before being
transfered to test chambers. Twenty amphipods are added to each test chamber.

SAFETY

A labcoat and latex gloves(rinsed) are to be worn when adding animals to the test chambers.
MATERIALS

Amphipods that have been acclimated to test conditions

Specimen cups (one for each test replicate)

Specimen cup (for representative sample of animals to be preserved)

Test water at appropriate salinity

Modified transfer pipette (end cut off)

Screen cup (specimen cup, bottomless, with Nitex screen)

Squeeze bottle filled with test water

Datasheets

METHODS

Set-up the work area.

Cover the work space with white absorbant paper.

Count out the number of specimen cups needed (include the extra cup for preserving).
Fill each cup approximately one third to half full with test water.

Determine amphipod mortality in the holding jars.
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45421

45422

45423

45424

4.5.4.4

45441

45442

45443

45444

45445

4.5.4.5

4545.1

45452

45453

Remove all animals that look dead, from each holding jar.
Examine the amphipod’s condition under a stereo microscope.

Record the number of dead amphipods for each holding jar on the “Field Collection and
Laboratory Holding Datasheet”.

Determine the acceptability of the percent mortality.

1. Divide the number of dead animals by the total number of animals added to the jar initially.

2. Use the animals from the dish if percent mortality is less than or equal to 5% (ie. 18 dead
out of 350, or 15 dead out of 300).

Add the animals to the specimen cups.

Determine the number of animals that can be used from each holding jar by dividing the
desired number of animals per test chamber (20) by the number of acceptable dishes
containing animals.

Select a dish containing animals (keep track of the number of the dish you choose).

Select healthy looking, non-gravid, amphipods from the dish using a pipette.

1. Determine healthy animials using the following criteria:
animals should have good color, full guts, and be active.

2. Determine non-gravid animais by looking for the absence of eggs in the oviduct or brood
chamber.

Place the pre-determined number of amphipods from each numbered dish (usually 2-3) into
each specimen cup until all of the cups contain 20 animals.

NOTE: If there are not enough animals to fill all of the cups with 20; the laboratory manager
must be consulted to determine a course of action.

Examine each cup and replace any weak or gravid looking animals.

Count animals into the test chambers.
NOTE: Take notice of the time.

Place the specimen cups on a cart and bring them to the test table.
NOTE: To help prevent double dosing or skipping a test chamber, it is suggested that the
cups be placed on the cart in rows of five.

Turn off the air pump that supplies the test chambers.

Remove the lid and pipette from the first test chamber.
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45454

45455

45456

45457

45458

45459

4.5.4.5.10

4545.11

4545.12

4.5.4.6

4.546.1

4.5.4.6.2

4.5.4.6.3

45464

Pour the content of one specimen cup through the screen cup.
NOTE: Work over a bucket on the floor.

Verifiy that the number of animals in the cup equals 20.
NOTE: Avoid exposing animals to the air for extended periods by nesting the screen cup in a
specimen cup containing test water.

Replace any gravid or weak animals in the screen cup.
Verify the count again.

Add the animals to the test chamber.

1. Rinse the contents of the screen cup into the test chamber using the squeeze bottle
containing test water.

2., Examine the cup inside and out for the presence of any amphipods.

3. Rinse any remaining amphipods into the test chamber.

Examine the test chamber for animals stuck on the sides or floating in the surface.

Spray down the inside rim of the test chamber using the squeeze bottle. Bring the volume up
to the 800 ml mark.

Prod the floating animals toward the sediment using the aeration pipette or the bulb end of a
transfer pipette.

Replace the lid and the aeration pipette and move on to the next test chamber. Continue untill
all amphipods have been added to all test chambers.

.~

Initiate the test (one hour after the addition of animals to the first chambers).

Examine all test chambers one at a time.

1. Look for amimals that have not burrowed into the sediment.

2. Replace animals that have not burrowed with animals from the holding dishes.
3. Record any replacements on the datasheet for day zero.

Record your initials, the time, the table temperature, and the thermometer number, in the
appropriate space on the “Daily Datasheet” for day 0.

Turn on the air pump that supplies the test chambers.

Check to make sure that air is flowing to all the test chambers and adjust the ‘gang’ valves for
gentle aeration.
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4.54.6.7

4.54.6.8
4.5.4.7

45471

45472
45473
45474
45475
4.5.4.8

4.5438.1
4.5.4.8.2
454383

45484

Complete the “Method Summary Datasheet” using the information from the “Field Collection
Datasheet”, the “Randomization Datasheet”, and the “10-Day Daily Datasheet” for Day 0.

Make sure that all datasheets have been filled out completely and correctly
Preserve the extra cup of 20 animals.

Transfer the animals from the extra cup to a 20ml scintillation vial using a small amount of test
water.

Verify the count as twenty.

Add a volume 10% formalin equal to the volume in the vial and cap the vial tightly.

Mark the vial with the experiment number and the name of the test species.

Place the labelled vial in the scintillation vial tray designated for animal storage.

Clean the equipment and the work area.

Return any un-used /clean equipment back to its storage area.

Rinse all specimen cups, screen cups, and holding dishes with deionized water. Let drip dry
Replace the absorbant paper if it is grossly dirty.

Return all materials to their appropriate storage area.
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4.6

4.6.1

4.6.1.1

4.6.1.2

46.13

4.6.2

4.6.2.1

4.6.3

4.63.1

4632

4633

4634

4635

4.6.3.6

4.63.7

4.6.3.8

4.6.4

4.6.4.1

4.6.4.2

DAILY OBSERVATIONS OF THE AMPHIPOD TOXICITY TEST

OBJECTIVE

This section describes the methods used to make and record daily observations of test
chambers during the 10 day exposure.

Each test chamber is checked daily to identify any emerged or dead amphipods and observe
the presence of molts.

Physical parameters are measured twice during the exposure, they include: pH, salinity,
dissolved oxygen, and sometimes ammonia.

SAFETY

A labcoat, latex gloves (rinsed), and safety glassed are to be worn when performing the daily
test check and measuring physical parameters.

MATERIALS

Pipet and bulb

Stereo Microscope

Dissecting tools: probes, forceps
Plastic petri dish

Bowil for rinsing

Data sheets (attached)

Seawater at appropriate test salinity
Squeeze bottle filled with test water
METHODS

Record the time and your initials on the ‘Daily Data Sheet’.

Check test temperature.
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46421

46422

46423

4.6.4.3

46.43.1

46432

46433

46.4.34

4.6.43.5

46436

4.6.43.7

464338

46439

Observe the temperature recorder and note any irregularities on the daily data sheet and the
general comment sheet.

NOTE: Unusual temperatures should be brought to the attention of the assistant laboratory
manager immediately. :

Record the thermometer number on the data sheet.

Read the thermometer and record the temperature on the data sheet, taking into account the
calibration adjustment on the label.

Check each test chamber (Day 1 - 9).
Remove aeration pipette and lid from the test chamber.

Rinse the inside edge of the test chamber with test water from a squeeze bottle. Use only
enough water to dislodge any emerged animals that may have been caught in an air bubble.

Look into the test chamber to find amphipods that are not burrowed into the sediment and
remove them to a petri dish using a clean pipette.

Examine the animals under the stereo microscope.

Record observations on the “10-Day Daily Datasheet”, based on the following classifications:
Emerged (E)--any live amphipod not burrowed in the sediment, i.e. floating swimming, or
lying on the sediment surface.

Molt (M)--discarded exo-skeleton the usually exhibits the following: it is transparent, has no
eyes or gut, it appears hollow and is usually split at the neck.

Neuromuscular twitch (NMT)--a live amphipod that appears dead, when gently probed near
the legs or the midsection, one or two legs may kick spasmodically (this may take some time
to observe).

Dead (D)--a dead amphipod usually exhibits the following: there is no neuromuscular twitch;
the body is soft and extended, it may be disintegrating; and the gut is usually empty.

Return all live animals (include NMT) and molts to the test chamber.

Discard all dead animals by rinsing them into the rinse bowl.

NOTE: An experienced technician must verify any animals that you have designated dead
until he/she has determined that you can work on your own.

Replace the lid and the aeration pipette to the test chamber.

Rinse the pipette, inside and out, with test water between test chambers.
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4.6.4.3.10 After all chambers have been checked, rinse probes and dishes with deionized water. Clean

4.643.11

4.6.4.4

4644.1

46442

46443

46444

4.4.4.5

4.645.1

46452

46453

46454

4.6.4.6

4.64.6.1

4.64.6.2

the microscope and cover.

Walk back along both sides of the test table and insure that all lids and pipettes have been
replaced and that all chamber are aerating properly.

Check each test chamber (Day 10).
Repeat steps 4.6.4.3.1 through 4.6.4.3.5.

Place emerged animals (include NMT) in a labeled vial corresponding to the test chamber.

Record the number emerged (include NMT) on the ‘Test Breakdown Sheet’ as well as the
‘Daily Data Sheet’.

Repeat steps 4.6.4 2.7 through 4.6.4.2.11.
Complete the Daily Data Sheet (Day 1-10).

QA the cumulative number dead from yesterday.

NOTE: This does not apply for Day’s 0 and 1.

1. For each jar, re-tabulate the cumulative number dead from yesterday by adding the number
of dead found yesterday to the cumulative total from the day before.

2. Record your initials on today’s datasheet in the space labeled ‘Previous day’s Cumulative
number dead, QA’d by: .

Calculate today’s cumulative number dead by adding today’s observed dead to yesterday’s
QA’d total. Record data in the columns labeled: ‘Cum # Dead’.

Make photocopies of today’s data sheet and any previous sheet that needed corrections and
place them into the test folder in the file cabinet.

NOTE: Do not wear protective clothing outside the laboratory.

Return the original data to the clipboard; place completed data sheets at the bottom of the
stack.

Take physical measurements twice during test.

Calibrate the equipment needed to measure dissolve oxygen, pH, and salinity. See individual
SOP’s for specific instructions.

Record calibrations in the EQUIPMENT-Calibration Logs for Measurement of Dissolved
Oxygen, pH, Salinity, and Temperature on Experiments Performed in (Year).
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4.6.4.6.3 Obtain physical data measurements from test chambers designated by the presence of a circle
4.6.4.6.4. Record data on the ‘Physical Data Sheet’ for the appropriate day.
4.6.4.6.5 Record your initials and the date in the appropriate space on the ‘Physical Data Sheet’

4.6.4.6.6 Walk back along both sides of the test table and insure that all lids and pipettes have been
replaced and that all chamber are aerating properly.

4.6.4.6.7 Make photocopies of today’s data sheet and any previous sheet that needed corrections and
place them into the test folder in the file cabinet.

4.6.4.6.8 Return the oniginal data to the clipboard; place completed data sheets at the botiom of the
stack.
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4.7

4.7.1

4.7.1.1

4.7.1.2

4.7.13

472

4721

4722

473

4.73.1

4732

4733

4.73.4

4.73.5

4.73.6

4.73.7

4738

4739

4.7.3.10

SIEVING TEST CHAMBERS FOR TEST BREAKDOWN

OBJECTIVE

This section describes the methods used to sieve amphipods from test sediments at the end of
the 10 day exposure.

Sediment from each test chamber must be sieved so that the remaining material can be picked
through to find the surviving amphipods.

All replicates must be sieved, if all replicates can not be picked immediately, it is possible to
preserve the last two replicates. This is determined by the Laboratory Manager.

SAFETY

Sediment samples may contain hazardous biological or chemical constituents. Polylaminated
(waterproof) coveralls, polylaminated apron, facesheild, latex gloves, silvershield gloves,
nitrile gloves, and dielectric boots are to be worn.

Hazardous constituents can become airborne when spilled/splattered sediment is allowed to
dry. All spills must be wiped immediately with a damp paper towel.

MATERIALS

Settling bucket with liners (one per person)

500um sieve (one per person)

Modified transfer pipette (cut tip) and forceps (one per person)
Gray bins (one per person)

Large carolina dish (one per person)

Plastic bowls/picking dishes (one per sample)

Seawater at appropriate test salinity

Squeeze bottle filled with test water

Thermometer

Test chambers
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47311

4.73.12

4.73.13

4.73.14

4.7.4

4.7.4.1

474.1.1

47412

47413

47414

4.74.15

4.7.4.2

47421

47422

47423

47424

47425

47426

Preserving jars (one for each sample)

Modified funnel

10% buffered formalin solution with rose bengal

Datasheets (attached)

METHODS

Set-up the sieving station.

Place a settling bucket in the sink.

Place a 500um sieve over the bucket.

Place a gray bin labeled ‘test breakdown’ to the left or right of the sink.
Fill the gray bin at least half full with test water.

Place the squeeze bottle containing test water, the large glass dish, the forceps, and the pipette
on the opposite side of the sink as the bin.

Sieve out the samples.
NOTE: This must be done after daily observations have been recorded for Day 10.

Obtain the first three replicates for each treatment, indicated by a circle or a star, and bring
them to the sieving station.

Determine who will sieve the odd numbered chambers and who will sieve the even numbered
chambers. Record this on the data sheet.

Select a test chamber and a medium dish.

Transfer the label from the chamber to the medium dish and place the labeled medium dish
inside the large dish next to the sink.

Rinse the content of the test chamber into the sieve using a moderate force tap water spray.
Rinse jar thoroughly then place it in a dish bin.

Rinse the sediment through the sieve using a gentle to moderate force tap water spray, until
no more material will pass through the sieve.
NOTE: Do not expose amphipods to this fresh water spray for more than 10 minutes.
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4.7.4.2.7 Carefully rinse the material retained on the sieve to one end, while holding the sieve at a slightl
angle.

4.74.2.8 Rinse the material remaining on the sieve generously with test water, using the squeeze bottle
and let the water drain through the sieve.

4.7.4.3  Transfer the material on the sieve to the picking dish.

4.7.4.3.1 Dip the end of the sieve carefully into the gray bin, do not let any material flow out of the
sieve.

4.7.43.2 Rinse the material again with test water to one end of the sieve, using the squeeze bottle.
4.7.4.3.3 Place the sieve over the medium dish (inside the large dish) and tip it slightly toward you.

4.7.43.4 Carefully rinse the material from the sieve into the medium dish, using the squeeze bottle
containing test water.

4.7.43.5 Check the large dish for any spillage and pipette or pour it into the medium dish.
4.7.4.4  Check the sieve for amphipods that are remaining on the sieve.

4.7.4.4.1 Dislodge amphipods clinging to the sieve by slapping the sieve forcefully against the surface of
the water in the gray bin.

4.7.4.42 Submerge the sieve gently using water tension to trap any remaining amphipods on the
surface. :

47443 Remove remaining amphipods to the labeled medium dish using the pipette.

4.7.4.44 Notice any material caught in the mesh of the sieve, use forceps to remove it to the labeled
medium dish.

4.7.44.5 Repeat this process twice before moving on to the next sample.

4.7.4.4.6 Transfer the medium dish containing sample (picking dish) to the designated ‘To Be Picked’
' Area.

4.7.4.5  Repeat the sieving process for the last two treatment replicates.
NOTE: These replicates can be preserved if time does not allow for them to be picked

immediately

4.7.4.6  Preserving the last two treatment replicates.
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4.74.6.1

4.74.6.2

4.7.46.3

47464

4.7.4.6.5

4.74.6.6

4.74.6.7

4.7.4.6.8

47469

NOTE. The desion to preserve is made by the laboratory manager. Samples are preserved
with formalin, always work in the hood.

Determine the number of preserving jars required.
NOTE. If samples contain a lot of material two jars may be required per replicate.

Select a labeled medium dish containing sample and an empty preserving jar. Check the space
on the data sheet ‘Check if Preserved’ for the corresponding jar number.

Transfer the label from the dish to the preserving jar. If two jars are needed, make sure that
both are labeled.

Place a modified funnel into the labeled jar and place the jar inside a large dish.

Pour the sample carefully from the medium dish through the funnel into the preserving jar.
Rinse material remaining in the dish and on the funnel into the jar using a squeeze bottle
containing test water.

NOTE. Use minimal amounts of test water for this procedure.

Note the volume of water in the jar and add an equal amount of 10% buffered formalin
containing rose bengal.

Cap the jar tightly and swirl vigorously so that all material is exposed to the formalin.
Place the jar into a storage box. Label the box(es)with the project name and experiment

number.
NOTE: Do not store in a box that already contains preserved samples.

4.7.4.6.10 Place a photocopy of the incomplete ‘Test Breakdown Sheet’ in the box.

4.7.4.7

4.74.7.1

47472

4.74.73

47474

Clean-up the work area.
Fill the dish bin with hot tap water, make sure that all jars are soaking.
Remove labels from the lids and carefully stack and soak the lids in a gray dishroom bin.

Wipe an splattered sediment from the work area (walls, cabinets, faucets, counter-tops, etc.)
using damp paper towels.

Wash the work area (including the floor and floor mats) with an alconox solution and then a
dissinfectant solution. Rinse.
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47475 Clean facesheild and hang it on the wall. Clean gloves and hang on the glove rack. Wipe
splattered mud from apron and coveralls and hang on the coat rack. Disposable protective
wear may be discarded if grossly dirty.

4.7.4.8  Clean the test table.

4.7.4.8.1 Make sure that no aeration tubing is dangling in the water table.

4.7.4.8.2 Remove any stray petri dishes, bowls, or dissecting tools to a dish bin.
NOTE: Dissecting tools should be cleaned and put away immediately.

4.7.4.8.3 Discard any stray pipettes.
4.7.4.8.4 Drain the water from the table and wipe it down with clean hot water to remove any scum.

NOTE: If the table is very dirty a mild bleach solution can be used. Always check with a
manager before using bleach in the lab.
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4.8 PICKING SAMPLES AT THE END OF THE TEST

4.8.1 OBJECTIVE

48.1.1  This section describes the methods used to sort through the remaining material after the
samples have been sieved out.

48.1.2  Ifall replicates can not be picked immediately it is possible to preserve the last two replicates.

4.8.2 SAFETY

482.1 Sediment samples may contain hazardous biological or chemical constituents. Polylaminated
apron, labcoat, and latex gloves, are to be worn.

4.8.2.2  Hazardous constituents can become airborne when spilled/splattered sediment is allowed to
dry. All spills must be wiped immediately with a damp paper towel.

483 MATERIALS

4.83.1  Disposable pipette with cut tip (one per person)
4832  Stereo Microscope (one per pers\on)

4.83.3  Plastic spoon, bent and straight probes, and forceps (one per person)
4.8.3.4  Plastic petri dishes, various sizes (several per person)
48.3.5  Plastic bowl (one per person)

4.83.6  Squeeze bottle filled with test water (one per person)
4.8.3.7  Black pen (one per person)

483.8  Data sheets (attached)

48.3.7  Testwater at appropriate test salinity

484 METHODS

4.8.4.1  Set-up the picking table.

4.8.4.1.1 Cover the table with absorbent paper.
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4.8.4.1.2 Arrange the microscopes on the table so that each person will have plenty of work space (this
includes leg space).

4.8.4.1.3 Place a plastic bowl, picking tools, petri dishes, black pen, and a squeeze bottle at each
microscope station.

48.4.1.4 Place a bowl labeled ‘PODS’ at each end of the table.
4.8.4.1.5 Make sure there is a suitable chair at each microscope station.

4.8.4.2  Select a sample.
NOTE: Select only one sample at a time.

48421 Obtaina sample from the area designated: ‘To Be Picked’
NOTE: The first three replicates for each treatment, indicated by a circle or a star, must be

picked first.

4.8.42.2 Observe the sample number and record your initials and the time in the spaces provided for
that sample on the breakdown datasheet.

48.423 Determine the number of emerged animals found during the daily test check on your sample
from the ‘Day 10 Emerged’ column on the breakdown data sheet.

4.8.4.2.4 Obtain the vial containing the emerged animals corresponding to that sample (if any).
48425 Returnto the microscope station with the sample.

48426 Onceyou have started picking a sample, do not leave the work station until the sample is
completed.

4.8.4.3 Look for amphipods.
4.8.43.1 Remove amphipods floating on the surface to a small petri dish (counting dish).

4.8.43.2 Agitate the sample using a spoon or probe to encourage any submerged amphipods to the
surface and remove them to the counting dish.

4.8.4.4  Pick through the material remaining in the sample bowl.
NOTE: Matenal must be picked even if all 20 animals have been found.

4.8.4.4.1 Pour most of the surface water in the sample dish/picking dish into the empty plastic bowl.

48442 If picking Ampelisca, look for tubes and arrange them on a larger petri dish.
1. Place the petri dish under the stereo microscope.
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2. Using the forceps and a probe, carefully tear apart the tubes trying not to destroy any
animals that might be present.

3. Carefully transfer any amphipods you find to the counting dish.

4. Transfer the tube material to the bowl containing the sample water.

4.8.4.43 Use the spoon to transfer a small portion of the sample material onto a large petri dish.
4.8.4.4.4 Pick through the material under a stereo microscope using the probes and forceps.

4.8.4.4.5 Rinse the material into the plastic bow! containing your sample water (and tubes, if any) using
a squeeze bottle containing test water.

4.8.4.4.6 Repeat this process until the entire sample has been picked.

4.8.4.5  Return the sample to its original labeled dish.
NOTE: This sometimes helps to loosen any remaining amphipods from the sediment.

4.8.4.5.1 Carefully pour the sample from your plastic bowl into its original dish.

4.8.4.5.2 Rinse any leftover material into the original dish using a squeeze bottle containing test
testwater.

4.8.4.5.3 Remove any additional animals to the counting dish.
4.8.4.6  Observe the condition of the animals in your amphipod dish and fill in the datasheet.

4.8.4.6.1 Count the number of live and dead amphipods in the counting dish.
NOTE: Animals that are determined to be dead must be verified by a senior technician.

4.8.4.6.2 Have an experienced technician verify your count by recounting the animals in the counting
dish and by counting the animals in the emerged vial (if any).
NOTE.: If the counts disagree both parties must recount.

4.8.4.6.3 Record your own count under “First Pick” in the ‘# Live’ and ‘# Dead’ columns that
correspond to your sample number.

4.8.4.6.4 Have the experienced technician verify your sample number and record his/her own initials
and the number live counted under the “First Pick-Recount” column corresponding to your
sample number.
NOTE: The number live recorded in the recount column includes any animals that were
emerged on Day 10.

4.8.4.6.5 Rinse the amphipods from your counting dish into any of the dishes labeled ‘PODS’ located
at each end of the picking table.
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48.4.6.6

4.8.4.7

484.7.1

48472

4.8.4.8

4.8.4.9

48409.1

48492
48493
48494

48495

48496

4.8.49.7

484938

Observe the counting dish to insure that no animals remain.

Determine whether or not the sample must be re-picked.
NOTE: This is usually done by the person performing the recount

Determine the number of animals missing by adding the total number live from the recount to

the number dead and subtracting this number from 20.

1. If more than 10% of the animals are missing (i.e. 3 out of 20) the sample dish must be
placed in the area designated: ‘To Be Re-picked’.

2. If the number of animals missing is less than or equal to 10%, then the sample does not
need to be repicked. The sample can be placed in the area designated ‘No Re-pick’.

Place the sample in the appropriate area make sure that all material is covered with water,
cover the sample with a lid. The sample is now completed.

Repeat this process for all samples.

Re-pick all samples that have more than 10% missing.
NOTE: Repicks should be performed within 24 hours, but no more than 72 hours.

Have an experienced technician QA the breakdown data sheet.

1. Verify the number live recorded in the recount section of the data sheet.

2. Verify the number missing recorded in the recount section of the data sheet.

3. Verify that all samples requiring a repick are located in the area designated: ‘To Be
Repicked’.

Select a sample that you did not pick originally.

Record your initials in the “QA-Repick” column.

Pick the sample using the techniques described above.

Count the number of live and dead amphipods in the counting dish. Record the number live
found during the repick in the “QA-Repick” ‘# Live’ column.

Have an experienced technician verify your count by recounting the animals in the counting
dish. He/she will verify your sample number and record his/her own initials and the number

live counted under the “QA Repick-Recount” column corresponding to your sample number.

Rinse the amphipods from your counting dish into any of the dishes labeled ‘PODS’ located
at each end of the picking table.

Observe the counting dish to insure that no animals remain.
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4.8.4.9.9 When all samples have been picked and repicked, transfer them to a safe place and cover them
with dark plastic.

4.8.4.10 Determine the Final Count and QA the Breakdown Data Sheet

4.8.4.10.1 Have the an experience technician calculate the final number live by adding the number live
from the “First Pick-Recount” column to the number live from the “QA-Repick-Recount”
column.

4.8.4.10.2 Have the Assistant Manager verify all of the tallies and transcribe the ‘Final Number Live’ to
the “72-Hour Extended QA” Datasheet.

4.8.4.10.3 The assistant manager will have someone QA the transcription of the data.
4.8.4.11 Clean the work table.

4.8.4.11.1 Clean all microscopes with deionized water (remove the glass plate and clean under it), then
with alcohol, paying special attention to the eyepieces.

4.8.4.11.2 Cover the microscopes and put them away unless they are needed tomorrow.

4.8.4.11.3 Collect all of the picking tools, petri dishes, and bowls.
1. Rinse with deionized water.
2. Let the picking tools dry overnight on a paper towel.
3. Discard the pipette.
4. Place the bowls and the petri dishes in a dishbin to be washed unless they are needed
tomorrow. N

4.8.4.11.4 Discard the absorbent paper and replace it with fresh paper.
4.8.4.12 Perform the 72-Hour Extended QA.

4.8.4.12.1 After 24 hours, uncover the sample dishes and look for floating or emerged amphipods in all
sample dishes.

4.8.4.12.2 Note the sample number and remove the animals using a modified pipette and observe them
under a stereo microscope.
1. If the animals are live, record the number in the ‘24 hr’ column on the “72-Hour Extended
QA” datasheet.
2. Ifthe animals are dead, nothing needs to be recorded. You can record the number
followed by a ‘d’ for dead.
3. Ifnothing is found, record a dash (-) in the space.
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4.8.4.12.3 Cover the dishes with dark plastic.

4.8.4.12.4 Repeat this process at 48 and 72 hours. The samples can be discarded.

4.8.4.12.5 Have an experienced technician tally the ‘Final # Live Animals’ by adding the number
recorded in the ‘Final # Live from Brkdwn’ column to the numbers recorded in the ‘24 hr’,

‘48 hr’, and ‘72 hr’ columns.

4.8.4.12.6 Have the Assistant Manager QA the datasheet.
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4.9

49.1

49.1.1

492

4921

4922

4923

493

493.1

4932

4933

4934

4935

493.6

4937

4938

4937

49.3.7

4.93.7

4938

PICKING PRESERVED SAMPLES AT THE END OF THE TEST

OBJECTIVE

This section describes the methods used to sort through the remaining material after the
samples have been sieved out and preserved.

SAFETY

Sediment samples may contain hazardous biological or chemical constituents. Polylaminated
apron, labcoat, and latex gloves, are to be worn.

Hazardous constituents can become airborne when spilled/splattered sediment is allowed to
dry. All spills must be wiped immediately with a damp paper towel.

All work with formalin must be conducted under the hood or a fume adsorber.
MATERIALS

Formalin contaminated disposable pipette with cut tip (one per person)

Stereo Microscope (one per person)

Formalin contaminated plastic spoon, bent and straight probes, and forceps (one per person)
Formalin contaminated plastic petri dishes, various sizes (several per person)
Formalin contaminated plastic bowl (one per person)

Formalin contaminated squeeze bottle filled with test water (one per person)
Black pen (one per person)

Data sheets (attached)

Testwater at appropriate test salinity

Formalin contaminated sieve, 500um

Formalin contaminated blue bin

Formalin contaminated large rinsing bowl
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49.3.9  Formalin contaminated settling bucket

493.10 Formalin waste container with waste log

493.11 Sample jars preserved with formalin

494 METHODS

4.9.4.1  Set-up the picking stations under the fume adsorbers.
NOTE: A table can be set-up outside without a fume adsorber, weather and wind direction
permitting.

49.4.1.1 Cover the table with absorbent paper.

4.9.4.1.2 Arrange the microscopes so that they are under the fume adsorber and so that each person has
plenty of work space.

4.9.4.1.3 Place a formalin contaminated plastic bowl, picking tools, petri dishes, black pen, and a
squeeze bottle at each microscope station.

4.9.4.1.4 Make sure there is a suitable chair at each microscope station.
4.9.4.2  Obtain the preserved samples.
49.4.2.1 Find the storage box containing the test that needs to be finished.

4.9.4.2.2 Obtain the original ‘Breakdown Datasheet’ for that test.
NOTE: This can be found in the original data notebooks located in the ETC library.

4.9.4.3  Set-up a sieving station in the hood sink.

4.9.43.1 Place the formalin contaminated settling bucket in the sink.

4.9.43.2 Place the formalin contaminated 500um sieve over the bucket.
49.43.3 Place the formalin contaminated blue bin to the left or right of the sink.
49.43.4 Place the formalin contaminated, white plastic grid over the blue bin.

49.4.3.5 Place the formalin contaminated squeeze bottle containing test water, the large glass dish, the
forceps, and the pipette on the opposite side of the sink as the bin.

4.9.4.4  Sieve out a preserved sample.
NOTE: Several may be sieved ahead, but only sieve as many as can be picked in one day.
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49441

49442

49443

49444

49.445

49446

49.447

494438

49449

4.9.4.5

49.45.1

49.45.2

49453

49454

4.9.4.6

4946.1

49462

Obtain a jar from the box containing preserved samples.

Select a jar containing preserved sample and a formalin contaminated medium dish (picking
dish).

Transfer the label from the jar to the medium dish and place the labeled medium dish inside
the large dish next to the sink.

Swirl the contents of the jar and pour it into the sieve over the blue bin.
Rinse any remaining material from the jar into the sieve using a small amount tap water.

Place the sieve over the settling bucket. Rinse the jar thoroughly, over the settling bucket,
then place it back into a storage box.

Rinse the material in the sieve by flushing it with copious quantities of tapwater until the
formalin has been rinsed from the sample.
NOTE: Do not allow any material/animals to bounce out of the sieve.

Carefully rinse the material retained on the sieve to one end, while holding the sieve at a slight
angle.

Rinse the material remaining on the sieve generously with test water, using the squeeze bottle
and let the water drain through the sieve.

Transfer the material on the sieve to the picking dish.
Place the sieve over the medium dish (inside the large dish) and tip it slightly toward you.

Carefully rinse the material from the sieve into the medium dish, using the squeeze bottle
containing test water.

Check the large dish for any spillage and pipette or pour it into the medium dish.
Check the sieve for amphipods that are remaining on the sieve.

Select a sample.

Obtain a sample from the area designated: ‘To Be Picked’

Observe the sample number and record your initials and the time in the spaces provided for
that sample on the breakdown datasheet.
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49463

49464

4.94.6.5

4.9.4.7

Test.

4.9.4.8

4.9.4.9

4.9.4.10

4.9.4.11

4.9.4.12

494.12.1

494122

494123

4.9.4.13

494.13.1

49.4.13.2

Determine the number of emerged animals found during the daily test check on your sample
from the ‘Day 10 Emerged’ column on the breakdown data sheet.

Return to the microscope station with the sample.

Once you have started picking a sample, do not leave the work station until the sample is
completed.

Pick the sample using the methods described in section 4.8-Picking Samples at End of

Return the sample to its original labeled dish.

Determine whether or not the sample must be re-picked using the methods described in
Section 4.8.

NOTE: This is usually done by the person performing the recount.
If the sample needs to be re-picked, have someone do it right away.

Re-pick all samples that have more than 10% missing.
Repeat this process for all samples until they are completed.
Determine the Final Count and QA the Breakdown Data Sheet

Have the an experience technician calculate the final number live by adding the number live
from the “First Pick-Recount” column to the number live from the “QA-Repick-Recount”
column.

Have the Assistant Manager verify all of the tallies and transcribe the ‘Final Number Live’ to
the 72-Hour Extended QA Datasheet.

The assistant manager will have someone QA the transcription of the data.
Clean the work area.

Place the formalin waste container in the hood.
NOTE: If a waste container is not available, contact the ECH&S Officer.

Transfer the formalin waste to the waste container.

1. Carefully pour the formalin from the blue bin into the waste container

2. Rinse the blue bin several times with tap water and pour the first rinse into the waste
container.

3. Pour off most of the water in the settling bucket and rinse the material at the bottom into
the waste container.
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4. Record the date, your initials, the project, and the approximate volume of waste added to
the container on the waste log for that container.

4.9.4.13.3 Discard the completed samples into the formalin waste container by pouring them through a
funnel and rinsing the funnel with minimal water.

4.9.4.13.4 Rinse all formalin contaminated dishes and tools with tap water and place them in their
storage area.

4.9.4.13.5 Clean the microscopes and put them away. Turn off the fume adsorber.
4.9.4.13.6 Replace the absorbent paper and wipe down the fume guard.

4.9.4.13.7 Clean all surfaces with a solution of alconox. Rinse.
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48 HOUR EMBRYO/LARVAL DEVELOPMENT TEST USING THE SEA URCHIN
ARBACIA PUNCTULATA

1.0 OBIJECTIVE

1.1 This document describes the methods used to measure the toxicity of effluent and receiving
waters to the larvae of the sea urchin Arbacia punctulata.

1.2 The purpose of the larval development toxicity test is to determine the concentration of a test
treatment that inhibits survival and development relative to that of the control.

2.0 SAFETY

2.1  Environmental samples may contain hazardous biological or chemical constituents. Latex
gloves (rinsed before wearing), tyvek labcoat, and safety glasses are to be worn.

2.2  Embryos preserved in formalin must be examined under a fume hood.
3.0 MATERIALS

3.1  Air pump

3.2  Plastic 1 mi pipettes

3.3  Centrifuge, bench top, variable speed

3.4  Fume hood.

3.5 Dissecting microscope with detachable light
3.6 Compound microscope

3.7  Sedgwick-Rafter counting chamber

3.8  Hemacytometer

3.9  Count register, 2-place

3.10 Ice bucket

3.11 Capped centrifuge tubes, conical, SO0 mi, plastic
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3.12
3.13
3.14
3.15

3.16

3.17
3.18
3.19
3.20
3.21
3.22
3.23
3.24
3.25
3.26
327
3.28
3.29
4.0

4.1

18 oz, tall, glass jar

Two large crystallization dishes

Wash bottles filled with deionized water and natural sea water

Transformer, 10-12 volt, with steel electrodes

Two syringes: 1lcc (1ml), and 10cc (10 ml), with 18 gauge, blunt-tipped needles (tips cut off).
Or an acceptable substitute (i.e. a modified pipette tip attached to the syringe with 1/8 inch
silastic tubing)

5 ml, automatic pipette

1 ml, adjustable pipette

Permanent marker

Sea urchins, 4 or 5 of each sex

Scintillation vials, 20 ml, disposable

250 ml glass exposure chamber

Plastic Plunger

20 mi grid-type petri dish

Formalin, 5% buffered in sea water, filtered

Acetic acid, reagent grade, 10% in sea water

Hypersaline brine (as needed)

Gloves, lab coat, and safety glasses

Data sheets (attached)

METHODS

Prepare samples.
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4.1.1

4.2

4.2.1

4.3

4.3.1

4.3.2

4.3.3

4.4

4.4.1

4.4.2

4.4.3

4.4.4

4.4.5

4.4.6

4.4.7

4.5

Adjust salinity of sample to 28 to 30 ppt with hypersaline brine if necessary (see ETC SOP). .
Prepare dilutions if necessary.

Fill test chambers.

Dispense 200 mis of sample or dilution of sample into each of three replicate exposure
chambers.

Prepare gamete dilution vials.

Label and fill the sperm dilution vials as follows:
A: 19 mls of NSW

B: 10 mls of NSW

C: 10 mls of NSW

D: 10 mils of NSW

E: 4 mis of NSW

Place vials A, B, and D on ice for later use.
Label and fill four egg dilution vials with 9 mls of NSW and set aside.
Collect the eggs.

Select four female urchins and place in large crystallization dish, barely covering the tests with
sea water.

Direct microscope light on urchins to better view gamete release.

Stimulate the release of eggs by touching the test with electrodes from the transformer.
NOTE: Do not let the electrodes touch the genital pore or gametes.

Collect eggs from at least three of the females in the dish using a 10 cc syringe with a blunted
tip.

Remove the needle from the syringe before adding the eggs to a 50 ml conical centrifuge tube
containing several mis of control seawater.

Bring contents of centrifuge tube to maximum volume by adding control seawater.

The egg stock may be held at room temperature for several hours before use and may be
prepared during sperm exposure to sample or dilution of sample.

Collect the sperm.

THIS DOCUMENT CONTAINS PROPRIETARY INFORMATION THAT MAY BE USED ONLY BY PERMISSION FROM SAIC

e ——
————————r——————
T ————— v
—— m om s
e x s

r— a4



Page 4 of 8 SAIC - Environmental Testing Center

Standard Operaung Procedure ARB.02
REV 0: JUN 1995

4.5.1
4.5.2

4.5.3
45.4

4.5.5
4.5.6
4.6

4.6.1

4.6.2

Select four males and place in large dish, barely covering the urchins with sea water.
Direct microscope light on the urchins to better view the release of gametes.

Stimulate the release of sperm by touching the test with electrodes from the transformer.
NOTE: Do not let the electrodes touch the genital pore or gametes.

Collect sperm from at least three of the males, using a 1 ml disposable syringe-fitted with an
18-gauge, blunt tipped needle. Collect until syringe is full.

Keep the syringe containing pooled sperm sample on ice.
The sperm should be used within 1 hour of collection.
Prepare the sperm.

Estimate the sperm concentration by preparing dilutions of 1:50, 1:100, 1:200, and 1:400,
using 30 ppt seawater. NOTE: All sperm vials should be maintained on ice before starting
the test.

1. Add 1 ml of collected sperm to 19 ml of seawater in Vial A. Cap Vial A and mix by
inversion.

2. Add 10 mls of sperm suspension from Vial A to 10 mls of seawater in Vial B. Cap Vial B
and mix by inversion.

3. Add 10 mls of sperm suspension from Vial B to 10 mls of seawater in Vial C. Cap Vial C
and mix by inversion. .

4. Add 10 mis of sperm suspension from Vial B to 10 mis of seawater in Vial D. Cap Vial D
and mix by inversion.

5. Discard 10 mis from Vial D. (The final volume of all sperm suspensions is 10 mis).

Make a 1:2000 killed sperm suspension and determine the sperm/ml (SPM)

[y

. Add 10 mls 10% acetic acid in seawater to Vial C. Cap Vial C and mix by inversion.

2. Add Iml of killed sperm from Vial C to 4 mls seawater in Vial E. Mix by gentle
inversion.

3. Add sperm from Vial E to both sides of the hemacytometer. Let the sperm settle for 15
minutes.

4. Count the number of sperm in the central 400 squares on both sides of the hemacytometer
using a compound microscope (400X).

5. Average the counts from the two sides and calculate the SPM using the calculation: SPM

in Vial E = 10* x average count from Vial E.

THIS DOCUMENT CONTAINS PROPRIETARY INFORMATION THAT MAY BE USED ONLY BY PERMISSION FROM SAIC
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4.6.3

4.6.4

4.6.5

4.7

4.7.1

4.7.2

4.7.3

4.7.4

4.7.5

Calculate the SPM in all other suspensions using the SPM in Vial E.

SPM in Vial A = 40 x SPM in Vial E.
SPM in Vial B = 20 x SPM in Vial E.
SPM in Vial D = 5 x SPM in Vial E.
SPM in original sperm sample = 2000 x SPM in Vial E.

halb ol S

Select the vial with a sperm concentration greater than and closest to 5 x 10’

Using the following calculation, dilute the sperm concentration of the chosen vial to 5 x 10'.

1. Actual SPM/(5 x 107) = dilution factor (DF).
2. ((DF) x 10) - 10 = mls of seawater to add to vial.

Prepare the eggs.

Using a tabletop centrifuge, wash the pooled eggs twice with control seawater.
NOTE: This can be done while waiting for the sperm to settle on the hemacytometer.

1. Spin for two minutes at lowest possible setting.
2. Carefully pour off the overlying water.
3. Add more control seawater and spin again.

If the wash water becomes red, the eggs have lysed and must be discarded.
Remove the final wash water and refill the tube with control water.

Transfer the washed eggs from the centrifuge tube to a beaker containing a small volume
(about 50 mls) of control water by gently inverting the tube to suspend the eggs and carefully
pouring the contents into the beaker.

Estimate the egg concentration by preparing a 1:10 dilution using control seawater. NOTE:
The desired egg stock concentration is 35004350 eggs/mi, the desired count for the dilutions is
350+35 eggs/ml.

1. Dilute the egg stock by adding enough control water to the beaker to bring the egg stock to
a volume of 200 ml.

2. Suspend the egg stock using gentle aeration.

3. Cut the point from a 1 ml pipette tip and use it to transfer 1 ml of suspended egg stock into
two vials containing 9 mls of control water

4. Mix the contents of each vial by inversion and transfer 1 ml of eggs from each vial to a
Sedgwick-Rafter counting chamber.

THIS DOCUMENT CONTAINS PROPRIETARY INFORMATION THAT MAY BE USED ONLY BY PERMISSION FROM SAIC
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4.7.6

4.7.7

4.7.8

4.8

4.8.1

4.8.2

4.8.3

4.8.4

4.9

4.9.1

5. Count all of the eggs in the chamber using a dissecting MmICroscope.
6. Calculate the ‘egg count’ by averaging the counts from both vials

Calculate the egg stock concentration using the equation: Eggs/ml = 10 x (egg count).
Dilute the egg stock to 3500+350 eggs/ml.

1. If the egg count is equal to or greater than 350: (egg count) - 350 = volume (ml) of
control water to add to egg stock.

2. If the egg count is less than 350, allow the eggs to settle and remove enough control water
to concentrate the eggs to greater than 350, repeat the count, and dilute the egg stock
as above. NOTE: It requires 18 ml of an egg stock solution for each test with a control
and five exposure concentrations (three replicates).

After diluting or concentrating the egg stock confirm the final egg count by repeating step
4.7.5.

1. Suspend the egg stock using gentle aeration.

2. Cut the point from a 1 ml pipette tip and use it to transfer 1 ml of suspended egg stock into
two vials containing 9 mis of control water.

3. Mix the contents of each vial by inversion and transfer 1 ml of eggs from each vial to a
Sedgwick-Rafter counting chamber.

4. Countall of the eggs in the chamber using a dissecting microscope.

5. Calculate the ‘egg count’ by averaging the counts from both vials.

Fertilize the eggs.

Mix the egg stock well and subsample 100mis.

Pour the subsample into a clean beaker labeled ‘embryo suspension’.

Within 1 hour of collection, add 1.75 mis of the proper sperm dilution to the beaker and mix
well. NOTE: This will result in an egg:sperm ratio of 1:2500, which should allow acceptable
egg fertilization.

Allow 1 hour for fertilization.

Start the test.

Mix the embryo suspension (3500 eggs/ml), using gentle aeration.
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4.9.2 Add 1 ml of egg suspension to each 100 mls of test solution in each exposure chamber using a
cut, 1 ml pipette tip.

4.9.3 Determine initial counts (for survivial endpoint) by gently suspending the test media in each
control chamber using a plunger.

1. Sub-sample two 10 ml aliquots from each of the control chambers into two 20 ml
scintillation vials. ,
2. Preserve the samples by adding 2 ml of 2.5% buffered formalin and in seawater o each
vial.
3. Count allof the fertilized eggs in each vial. Record and average the counts to determine the
actual number of embryos added at test initiation.
4.9.4 Incubate test chambers for 48 hours at 20 + 1°C.
4.9.5 Record physical data daily .
4.10 Terminate the test.
4.10.1 Gently suspend the test media in each exposure jar using a plunger.

4.10.2 Sub-sample two 10 ml aliquots from each chamber into two 20 ml scintillation vials.

4.10.3 Preserve the samples by adding 2 ml of 2.5% buffered formalin and Rose Bengal in seawater
to each vial.

4.11.4 Cap each vial tightly.

4.11 Evaluate the test.
NOTE: Vials may be evaluated immediately or they can be stored refrigerated for as long as
one week.

4.11.1 Gently mix each vial by inversion.

4.11.2 Carefully pour the entire content into a 20 ml grid-type petri dish.

4.11.3 Observe the embryos using a compound microscope (40-100X) under a fume hood.

4.11.4 Count the total number of live larvae in each vial. Distinguish between normal and abnormal
larvae. NOTE: Do not include the number of dead animals in either total.
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4.11.5 Record the number ‘normal’ and ‘abnormal’ to determine development relative to the control.
The total number of larvae is used to determine percent survial relative to the control and test
initiation,
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SAIC Standard Operating Procedure JULY 1995
Preparation of Elutriates from Dredged Material Samples

Point of Contact

Cornelia Mueller

Science Applications International Corporation
165 Dean Knauss Drive

Narragansett, Rl 02882

1. OBJECTIVE

This document describes the procedures used to prepare elutriates from field collected
sediment samples.

2. SAFETY

Sediment samples may contain hazardous biological or chemical constituents. Proper
attire should be worn.

3. MATERIALS

Glassware

Detergent

Hydrochloric Acid Solution (10%)
Dilution water, use: disposal site water, clean seawater, or artificial sea/salt mixtures
Dredged material sample, at least 1 liter
Unfilterd dredging site water

Graduated cylinder

Magnetic stirrer

Stir bar

1ml pipette

Siphon

Receiving vessel

Centrifuge

Centrifuge tubes

T sting Chambers

4, METHODS
4.1 Cleaning the glassware
4.1.1 Wash with detergent.

4.1.2 Rinse five times with hat tap water.
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Preparation of Elutriates from Dredged Material Sampies

4.2

4.1.3 Rinse with deionized water.

4.1.4 Place in a 10% HCL acid bath for at least 4 hours.

4.1.5 Remove from acid bath and rinse 4 times with deionized water.
Preparing the elutriate

4.2.1 Subsample approximately 1 L of homogenized sample.

4.2.2 Using volumetric displacement, combine, in a graduated cylinder, the
homogenized sample with unfiltered dredging-site water in a

sediment- to-water ratio of 1:4 on a volume basis.

4.3

4.2.3 Place the sediment-water mixture and a stir bar into the labeled piece
of glassware.

4.2.4 Stir the mixture vigorously on a magnetic stirrer for 30 minutes.
4.2.5 Hand stir the mixture every 10 minutes using the 1 ml pipette.

4.2.6 Atthe end of the 30 minute mixing period, remove the mixture from
the stirrer and allow to settle for 1 hour.

Preparing the supernatant

4.3.1 Carefully siphon off the supernatent into the centrifugation vessels
without disturbing the settled material.

4.3.2 Centrifuge the supernatant until the suspension is clear enough at the
first observation time for the organisms to be visible in the testing
chambers.

NOTE: This step is only necessary wtih some very fine-grained
dredged materials.
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Point of Contact:

Cornelia Mueller

Greg Tracey

Science Applications International Corporation
165 Dean Knauss Drive

Narragansett, Rl 02882

1. OBJECTIVE

This document describes the procedures used to extract pore-water from estuarine and
freshwater sediments using a vacuum-operated system following methods described in
Winger and Lasier (1981). Actual volumes needed for analyses and biological testing
and holding requirements are task-specific and require consultation with the Project
Manager.

2. SAFETY

Sediments may be contaminated with hazardous biological or chemical constituents.
Proper attire should be worn.

3. MATERIALS

Fused-glass air stone

Hose clamp

Medical grade silastic tubing (3/16" 1.D.)

30 or 60 cc polypropylene syringe with catheter tip

Piece of wood cut to fit between the end of the syringe and the lip of the plunger
0.45 um filter unit

50-ml centrifuge tube

Deionized water in squirt bottle

4. METHODS

4.1  Label the syringes and 50-ml centrifuge tubes with data transcribed from the
sample container.

4.2 Use tubing to attach fused-glass air stone to the syringe.

4.3 Insert air stone 8 to 10 cm into the sediment sample.

1
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4.4  Secure the tubing to container with elastic bands.
4.5  Attach hose clamp to the tubing.

4.6 Create a vacuum by loosening the hose clamp retracting the plunger of the
syringe.

4.7  Brace the plunger in the retracted position by inserting a piece of wood
between the end of the syringe and the lip of the plunger.

4.8 Collect 2 to 5 ml of pore-water.

4.9  Maintain vacuum by tightening hose clamp.

4.10 Remove the brace.

4.11 Remove the syringe.

4.12 Discard pore-water.

4.13 Rinse syringe and plunger with deionized water from squirt bottle.
4.14 Reassemble and reattach syringe to tubing.

4.15 Reestablish the brace.

4.16 Loosen the hose clamp.

4.17 Fill the syringe. For fine-grained sediments, 12 - 18 hours may be required.
Store sample in at 4°C in the dark during extraction.

4.18 Remove the airline tubing from the syringe when the syringe is full.

4.19 Examine pore-water for turbidity. Filter if necessary. Multiple collections
require homogenization before filtration.

4.20 Dispense the pore-water from the syringe or the filter unit into a pre-labeled
50-ml centrifuge tube. Muitiple collections require homogenization before
dispensation into 50-ml tubes.
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4.21 Store sample at 4°C in the dark for further analyses.

4.22 Sediments are discarded in waste barrels for disposal. Barrels are sampled
and analyzed to establish proper disposal procedures. Disposal procedures
are performed in accordance with local, state, and federal disposal regulations.

5.0 QA/QC

Any deviations from this SOP are documented and reported to the Program Manager.

6.0 REFERENCES

Winger, PV and PJ Lasier. 1991. A Vacuum-Operated Pore-Water Extractor for
Estuarine and Freshwater Sediments. Arch. Environ. Contam. Toxicol. 21, 321-324.



Appendix B

Raw Ampelisca abdita toxicity data for Old Fire Fighting Training Center sediment
samples. Data are for 10-day tests. "Rep No." refers to the replicate number assigned
to each test chamber. "SAIC ETC ID" refers to the identification number assigned to the
sample in the laboratory. "Sample ID" are station numbers assigned by field personnel
except in the case of LIS, the ETC performance control sediment from central Long Island
Sound. "ETC Exp. No." is the laboratory number used to dentify the test series. The
"Final No. Alive" refers to the number of live animals observed at the end of the 10-day
solid-phase test. The "% Survival" refers to percentage of live animals observed at the
end of the 10-day sofid-phase test out of the initial 20 animals added to each replicate test
chamber. NOTE: 16 animals were added to each replicate test chamber in the third test
series. The "Mean %" refers to the mean percent survival of all five replicates per sample.
The "SD" refers to the standard deviation of the "Mean %". The "% of the Control" is the
ratio of the actual mean % survival to the mean % survival of the performance control. The
"p value" refers to the probability that the observed differences in survival occurred strictly
by chance and was obtained using Excel's t-Test. Low values infer highly significant
differences. Mortality was considered statistically different when p < 0.05. Test sediments
for which survival was lower and statistically different from LIS survival were flagged.

SAIC/ETC/1229-11Aug98




APPENDIX B

10-DAY SOLID-PHASE TEST RESULTS
DRAFT MARINE ECOLOGICAL RISK ASSESSMENT
OLD FIRE FIGHTING TRAINING CENTER, NETC

NEWPORT, RHODE {SLAND

PAGE 1 OF 6
Final Mean Survival
Rep | SAICETC Sample ETC Exp. | No. | Survival { Survival as % of
No. ID D No." Live (%) (%) [sD®| cControl | pvalue®™| Comment
20 Lis® Lis® 980401 20 100 100 | 0.0
4 Lis®@ Lis@ 980401 20 100
38 LIs® Lis@ 980401 20 100
43 LIs® Lis® 980401 20 100
3 LIs@ LIs® 980401 20 100
10 OF-1 OF-SS1 980401 18 90 95 5.0 95 0.04 .
41 OF-1 OF-SS1 980401 20 100
25 OF-1 OF-SS1 980401 19 95
39 OF-1 OF-SS1 980401 18 90
28 OF-1 OF-SS1 980401 20 100
10 OF-2 OF-SS2 980401 10 50 87 [21.1 87 0.12
41 OF-2 OF-SS2 980401 19 95
25 OF-2 OF-SS2 980401 20 100
39 OF-2 OF-SS2 980401 20 100
28 OF-2 OF-SS2 980401 18 90 .
10 OF-3 OF-SS3 980401 17 85 92 5.7 92 0.02 .
41 OF-3 OF-SS3 980401 20 100
25 OF-3 OF-SS3 980401 19 95
39 OF-3 OF-SS3 980401 18 90
28 OF-3 OF-SS3 980401 18 90
10 OF-4 OF-SS4 980401 13 65 90 |14.6 90 0.10
41 OF-4 OF-SS4 980401 18 90
25 OF-4 OF-SS4 980401 20 100
39 OF-4 OF-SS4 980401 19 95
28 OF-4 OF-SS4 980401 20 100
10 OF-5 OF-SS5 980401 14 70 72 [19.6 72 0.02 .
41 OF-5 OF-SS5 980401 15 75
25 OF-5 OF-SS5 980401 8 40
39 OF-5 OF-SS5 980401 17 85
28 OF-5 OF-SS5 980401 18 90
10 OF-6 OF-SS6 980401 18 90 94 5.5 94 0.04 .
41 OF-6 OF-SS6 980401 20 100
25 OF-6 OF-SS6 980401 18 90
39 OF-6 OF-SS6 980401 18 90
28 OF-6 OF-SS6 980401 20 100
10 OF-22 OF-S822 980401 19 95 90 7.9 90 0.02 .
41 OF-22 OF-S822 980401 17 85
25 OF-22 OF-SS22 980401 18 - 90
39 OF-22 OF-SS822 980401 20 100
28 OF-22 OF-SS822 980401 16 80




APPENDIX B
10-DAY SOLID-PHASE TEST RESULTS

DRAFT MARINE ECOLOGICAL RISK ASSESSMENT

OLD FIRE FIGHTING TRAINING CENTER, NETC
NEWPORT, RHODE ISLAND

PAGE 2 OF 6
SAIC ETC Finai Mean Survival
Rep | Sample Sample ETC Exp. | No. | Survival | Survival as % of
No. ID ID No. | Live (%) (%) _{SD™| Control | pvalue® | Comment
10 OF-7 OF-SS87 980401 20 100 94 4.2 94 0.02 *
41 OF-7 OF-SS7 980401 19 95
25 OF-7 OF-8S87 980401 18 90
39 OF-7 OF-8S87 980401 19 95
28 OF-7 OF-S87 980401 18 30




APPENDIX B
10-DAY SOLID-PHASE TEST RESULTS
DRAFT MARINE ECOLOGICAL RISK ASSESSMENT
OLD FIRE FIGHTING TRAINING CENTER, NETC

. NEWPORT, RHODE ISLAND

PAGE 3 OF 6
SAIC ETC Final Mean Survival

Rep | Sample Sample ETC Exp. | No. | Survivai | Survival as % of

No. 1D ID No." Live {%) (%) SD | Controi p value Comment
10 Ls“ Lis®@ 980405 20 100 100 | 0.0

41 LIs@ Lis@ 980405 20 100

25 LIs@ LIs® 980405 | 20 100

39 Lis® LIs® 980405 | 20 100

28 LIS® s 980405 | 20 100

10 OF-10 |[OFF-10-SUR A] 980405 | 20 100 100 | 0.0 100 #DIV/0!

41 OF-10 |OFF-10-SUR A| 980405 | 20 100

25 OF-10 |OFF-10-SUR A| 980405 | 20 100

39 OF-10 |OFF-10-SUR A| 980405 | 20 100

28 OF-10 |OFF-10-SUR A| 980405 | 21 100 a
10 OF-11 |OFF-11-SUR A| 980405 19 95 98 2.7 98 0.09

41 OF-11 |OFF-11-SUR A| 980405 | 20 100

25 OF-11 |OFF-11-SUR A| 980405 19 95

39 OF-11 |OFF-11-SUR A| 980405 | 21 100 a
28 OF-11 |OFF-11-SUR A| 980405 | 22 100 a .
10 OF-12 [OFF-12-SURA| 980405 | 20 100 100 | 0.0 100

41 OF-12 |OFF-12-SURA| 980405 | 20 100

25 OF-12 |OFF-12-SURA| 980405 | 20 100

39 OF-12 |OFF-12-SURA| 980405 | 20 100

28 OF-12 |OFF-12-SURA| 980405 | 20 100

10 OF-13 |OFF-13-SUR A| 980405 19 95 99 2.2 99 0.19

41 OF-13 |OFF-13-SUR A{ 980405 | 20 100

25 OF-13 |OFF-13-SURA| 980405 | 20 100

39 OF-13 |OFF-13-SUR A| 980405 | 20 100

28 OF-13 |OFF-13-SURA| 980405 | 20 100

10 OF-16 |OFF-16-SUR A| 980405 | 20 100 97 2.7 97 0.04 .
41 OF-16 |OFF-16-SURA| 980405 | 20 100

25 OF-16 |OFF-16-SUR A| 980405 | 19 95

39 OF-16 |OFF-16-SURA| 980405 | 19 95

28 OF-16 |OFF-16-SUR A| 980405 19 95

10 OF-17 |OFF-17-SURA| 980405 | 20 100 98 4.5 98 0.19

41 OF-17 |OFF-17-SUR A| 980405 19 95

25 OF-17 |OFF-17-SUR A| 980405 | 21 105

39 OF-17 |OFF-17-SUR A{ 980405 19 95

28 OF-17 |OFF-17-SUR A| 980405 19 95

10 OF-18 |OFF-18-SUR A| 980405 19 95 96 4.2 96 0.05

41 OF-18 |OFF-18-SUR A| 980405 | 20 100

25 OF-18 |OFF-18-SURA| 980405 | 18 90

39 OF-18 |OFF-18-SURA| 980405 | 19 95

28 OF-18 |OFF-18-SUR A| 980405 | 20 100




APPENDIX B
10-DAY SOLID-PHASE TEST RESULTS
DRAFT MARINE ECOLOGICAL RISK ASSESSMENT
OLD FIRE FIGHTING TRAINING CENTER, NETC

- NEWPORT, RHODE ISLAND

PAGE 4 OF 6
SAIC ETC Final Mean Survival
Rep | Sample Sample ETC Exp. | No. | Survival | Survival as % of
No. [o) ID No." Live (%) (%) SD [ Control | p vaiue Comment
10 OF-20 |[OFF-20-SUR A| 980405 20 100 100 0.0 100
41 OF-20 |OFF-20-SUR A| 980405 20 100
25 OF-20 |OFF-20-SUR A| 980405 20 100
39 OF-20 |{OFF-20-SUR A| 980405 20 100
28 OF-20 |[OFF-20-SUR A| 980405 20 100




APPENDIX B

10-DAY SOLID-PHASE TEST RESULTS

DRAFT MARINE ECOLOGICAL RISK ASSESSMENT
OLD FIRE FIGHTING TRAINING CENTER, NETC

- NEWPORT, RHODE ISLAND

PAGE 5 OF 6
SAIC ETC Final Mean Survival

Rep | Sample Sample ETC Exp.| No. | Survival | Survival as % of

No. ID D No.™ Live (%) (%) SD | Controt | p value Comment
20 Lis® Lis® 980409 | 16 100 |° 100 | 0.0

4 LIS Lis@ 980409 | 16 100

38 Lis“ Lis“ 980409 16 100

43 LIs@ Lis@ 980409 | 16 100

3 Lis® Lis® 980409 | 16 100

10 OF-8 | OFF-8-SUR-A | 980409 | 15 94 101 5.2 101 0.31

41 OF-8 OFF-8-SUR-A | 980409 17 106
25 OF-8 OFF-8-SUR-A | 980409 16 100
39 OF-8 OFF-8-SUR-A | 980409 16 100
28 OF-8 OFF-8-SUR-A | 980409 17 106

27 OF-9 OFF-8-SUR A | 980409 15 94 95 5.2 95 0.05
37 OF-9 OFF-8-SUR A | 980409 14 88
29 OF-8 OFF-9-SUR A | 980409 16 100
11 OF-8 OFF-9-SUR A | 980409 16 100
23 OF-9 OFF-9-SUR A | 980409 15 94
42 OF-14 |OFF-14-SUR A| 980409 16 100 99 2.8 99 0.19

30 OF-14 |OFF-14-SUR A| 980409 16 100
12 OF-14 |OFF-14-SUR A| 980409 16 100

15 OF-14 |OFF-14-SUR A| 980409 15 94
19 OF-14 [OFF-14-SUR A| 980409 16 100
1 OF-15 |OFF-15-SUR A| 980409 15 94 98 3.4 98 0.09
7 OF-15 |OFF-15-SUR A} 980409 16 100
9 OF-15 |OFF-15-SUR A| 980409 15 94
31 OF-15§ |OFF-15-SUR A| 980409 16 100
22 OF-15 | OFF-15-SUR A| 980409 16 100
6 OF-19 |OFF-19-SUR A| 980409 14 88 98 5.6 98 0.19

16 OF-19 |OFF-19-SUR A| 980409 16 100
] OF-19 |OFF-19-SUR A| 980409 16 100
24 OF-19 |OFF-19-SUR A| 980409 16 100
35 OF-19 |OFF-19-SUR Al 980409 16 100

2 OF-21 |OFF-21-SUR A| 980409 16 100 98 3.4 98 0.09
33 OF-21 |OFF-21-SUR A| 980409 15 94
18 OF-21 |OFF-21-SUR A| 980409 15 94

8 OF-21 |OFF-21-SUR A| 980409 16 100
32 OF-21 |OFF-21-SUR A| 980409 16 100

13 OF-23 |OFF-23-SUR A| 980409 16 100 95 5.2 95 0.05
26 OF-23 |OFF-23-SUR A| 980409 14 88
40 OF-23 |OFF-23-SUR A| 980409 16 100
36 OF-23 |OFF-23-SUR A| 980409 15 94
34 OF-23 |OFF-23-SUR A| 980409 15 94
FOOTNOTES

* = Mean sample response was statistically different than mean LIS response.
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10-DAY SOLID-PHASE TEST RESULTS

DRAFT MARINE ECOLOGICAL RISK ASSESSMENT
OLD FIRE FIGHTING TRAINING CENTER, NETC

- NEWPORT, RHODE ISLAND

PAGE 6 OF 6

** = Mean sample response was both statistically different and less than 80% of mean LIS response.
a = > 20 animais were added to the replicate test chamber.

(1) ETC Exp. No. = Test Series Identification Number

(2) SD = Standard Deviation

(3) p value = significance level of t test

(4) LIS = Long Island Sound Performance Control Sediment



Appendix C

Water quality parameters measured during 10-day amphiped testing of Old Fire Fighting
Training Center sediment samples using Ampelisca abdita. "SAIC ETC ID" refers to the
identification number assigned to the sample in the laboratory. "Sample ID" are station
numbers assigned by field personnel except in the case of LIS, the ETC performance
control sediment from central Long Island Sound. "ETC Exp. No." is the laboratory number
used to identify the test series. Water quality parameters were measured twice during
each test, on days 2 or 3 and 6 or 8, in each of two replicates. "Temperature" is presented
in °C. "Salinity” is parts per thousand (ppt). "pH"is in pH units. "DO" is mg/L of dissolved
oxygen.

SAIC/ETC/1229-11Aug98




APPENDIX C
WATER QUALITY PARAMETERS("
DRAFT MARINE ECOLOGICAL RISK ASSESSMENT
OLD FIRE FIGHTING TRAINING AREA, NETC
NEWPORT, RHODE ISLAND

PAGE 1 OF 4
ETC
SAIC ETC Sample Exp. Temperature  Salinity DO
ID ID No.? Day () (ppt™) pH (mg/L®Y
OF-1 OF-SS1 980401 2 20.5 28 8.25 6.8
OF-1 OF-SS1 980401 2 20.5 28 8.30 6.8
OF-1 OF-Ss1 980401 2 20.5 28 8.27 6.6
OF-1 OF-S81 980401 8 20.0 28 8.40 7.0
OF-1 OF-S81 980401 8 20.0 28 8.58 6.9
OF-1 OF-S81 980401 8 20.0 28 8.41 6.9
OF-2 OF-882 980401 2 20.5 28 8.22 6.7
OF-2 OF-S8S82 980401 2 20.5 28 8.29 6.8
OF-2 OF-S82 980401 8 20.0 28 8.29 7.0
OF-2 OF-882 980401 8 20.0 29 8.38 7.0
OF-3 OF-SS3 980401 2 20.5 28 8.31 7.0
OF-3 OF-SS3 980401 2 20.5 28 8.27 6.7
OF-3 OF-SS83 980401 2 20.5 28 8.19 6.4
OF-3 OF-SS3 980401 2 20.5 28 8.28 6.8
OF-3 OF-SS83 980401 8 20.0 27 8.35 7.0
OF-3 OF-SS3 980401 8 20.0 28 8.32 7.2
OF-3 OF-SS3 980401 8 20.0 28 8.31 6.9
OF-3 OF-SS3 980401 8 20.0 28 8.36 7.1
OF-4 OF-SS84 980401 2 20.5 28 8.20 6.9
OF-4 OF-SS4 980401 2 20.5 28 8.27 6.8
OF-4 OF-SS4 980401 8 20.0 28 8.14 7.2
OF-4 OF-SS4 980401 8 20.0 28 8.18 7.2
OF-5 OF-SS5 980401 2 20.5 28 8.02 5.7
OF-5 OF-SS5 980401 2 20.5 28 8.21 6.3
OF-5 OF-SS5 980401 8 20.0 28 8.14 6.7
OF-5 OF-SS5 980401 8 20.0 29 8.23 7.0
OF-6 OF-SS6 980401 2 20.5 28 8.30 6.7
OF-6 OF-SS6 980401 2 20.5 28 8.29 6.6
OF-6 OF-SS6 980401 8 20.0 28 8.52 6.8
OF-6 OF-SS6 980401 8 20.0 28 8.51 7.0
OF-22 OF-S8822 980401 2 20.5 28 8.33 6.7
OF-22 OF-8§822 980401 8 20.0 29 8.66 7.1
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ETC (
SAIC ETC Sample Exp. Temperature  Salinity DO
ID ID No.? Day () (ppt“) pH (mg/L®h

OF-7 OF-S8S87 980401 2 20.5 28 8.36 6.8
OF-7 OF-SS7 980401 2 20.5 28 8.26 6.5
OF-7 OF-SS87 980401 8 20.0 28 8.56 7.1
OF-7 OF-887 980401 8 20.0 28 8.66 6.8
OF-10 OFF-10-SUR A 980405 3 20.0 28 8.27 7.3
OF-10 OFF-10-SUR A 980405 9 20.0 29 8.45 6.9
OF-11 OFF-11-SUR A 980405 3 20.0 28 8.33 7.0
OF-11 OFF-11-SUR A 980405 3 20.0 29 8.39 7.1
OF-11 OFF-11-SUR A 980405 3 20.0 28 8.31 7.1
OF-11 OFF-11-SUR A 980405 9 20.0 29 8.56 6.6
OF-11 OFF-11-SUR A 980405 9 20.0 28 8.52 6.6
OF-11 OFF-11-SUR A 980405 9 20.0 29 8.53 6.6
OF-12 OFF-12-SUR A 980405 3 20.0 28 8.30 7.3
OF-12 OFF-12-SUR A 980405 3 20.0 28 8.27 7.2
OF-12 OFF-12-SUR A 980405 9 20.0 29 8.38 6.7
OF-12 OFF-12-SUR A 980405 9 20.0 29 8.36 6.9
OF-13 OFF-13-SUR A 980405 3 20.0 28 * 8.43 7.0
OF-13 OFF-13-SUR A 980405 3 20.0 28 8.42 7.2
OF-13 OFF-13-SUR A 980405 3 20.0 28 8.39 7.0
OF-13 OFF-13-SUR A 980405 3 20.0 29 8.38 6.8
OF-13 OFF-13-SUR A 980405 9 20.0 28 8.44 6.9
OF-13 OFF-13-SUR A 980405 9 20.0 29 8.48 6.9
OF-13 - OFF-13-SUR A 980405 9 20.0 29 8.51 6.7
OF-13 OFF-13-SUR A 980405 9 20.0 29 8.53 6.5
OF-16 OFF-16-SUR A 980405 3 20.0 28 8.26 7.2
OF-16 OFF-16-SUR A 980405 3 20.0 28 8.24 7.0
OF-16 OFF-16-SUR A 980405 9 20.0 29 8.44 7.0
OF-16 OFF-16-SUR A 980405 9 20.0 29 8.55 6.7
OF-17 OFF-17-SUR A 980405 3 20.0 28 8.12 71
OF-17 OFF-17-SUR A 980405 3 20.0 28 8.11 7.3
OF-17 OFF-17-SUR A 980405 9 20.0 28 8.23 6.7
OF-17 OFF-17-SUR A 980405 9 20.0 29 8.23 6.8
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ETC
SAIC ETC Sample Exp. Temperature  Salinity DO
ID ID No.? Day o) (ppt pH (mg/L®)
OF-8 OFF-8-SUR A 980409 2 20.0 30 7.90 6.6
OF-8 OFF-8-SUR A 980409 8 20.0 30 8.55 6.4
OF-9 OFF-9-SUR A 980409 2 20.0 30 7.90 6.5
OF-9 OFF-9-SUR A 980409 2 20.0 30 7.95 6.7
OF-9 OFF-9-SUR A 980409 2 20.0 30 7.96 6.5
OF-9 OFF-9-SUR A 980409 8 20.0 30 8.66 6.6
OF-9 OFF-9-SUR A 980409 8 20.0 30 8.64 6.6
OF-9 OFF-9-SUR A 980409 8 20.0 30 8.63 6.7
OF-14 OFF-14-SUR A 980409 2 20.0 30 7.84 6.7
OF-14 OFF-14-SUR A 980409 2 20.0 30 7.87 6.7
OF-14 OFF-14-SUR A 980409 8 20.0 30 8.56 6.3
OF-14 OFF-14-SUR A 980409 8 20.0 30 8.39 6.7
OF-18 OFF-18-SUR A 980405 3 20.0 29 8.21 6.9
OF-18 OFF-18-SUR A 980405 3 20.0 28 8.23 7.1
OF-18 OFF-18-SUR A 980405 9 20.0 29 8.26 6.7
OF-18 OFF-18-SUR A 980405 9 20.0 29 8.22 6.9
OF-20 OFF-20-SUR A 980405 3 20.0 28 8.39 7.3
OF-20 OFF-20-SUR A 980405 3 20.0 28 8.40 7.2
OF-20 OFF-20-SUR A 980405 9 20.0 29 8.54 6.8
OF-20 OFF-20-SUR A 980405 9 20.0 29 8.47 6.9
OF-21 OFF-21-SUR A 980409 2 20.0 30 7.94 6.6
OF-21 OFF-21-SUR A 880409 2 20.0 30 7.88 6.5
OF-21 OFF-21-SUR A 980409 8 20.0 30 8.48 6.6
OF-21 OFF-21-SUR A 980409 8 20.0 30 8.46 6.2
OF-23 OFF-23-SUR A 980409 2 20.0 30 7.91 6.8
OF-23 OFF-23-SUR A 980409 2 20.0 30 7.96 6.6
OF-23 OFF-23-SUR A 980409 8 20.0 30 8.69 6.4
OF-23 OFF-23-SUR A 980409 8 20.0 30 8.60 6.7
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SAIC ETC ETC
Sampie Sample Exp. Temperature  Salinity DO
ID ID No.? Day °c®) (ppt™) pH (mg/L®

OF-15 OFF-15-SUR A 980409 2 20.0 30 8.02 6.7
OF-15 OFF-15-SUR A 980409 2 20.0 30 7.90 6.9
OF-15 OFF-15-SUR A 980409 2 20.0 30 7.89 6.8
OF-15 OFF-15-SUR A 980409 2 20.0 30 7.89 7.0
OF-15 OFF-15-SUR A 980409 8 20.0 30 8.52 6.4
OF-15 OFF-15-SUR A 980409 8 20.0 30 8.59 6.5
OF-15 OFF-15-SUR A 980409 8 20.0 30 8.57 6.7
OF-15 OFF-15-SUR A 980409 8 20.0 30 8.54 6.6
OF-19 OFF-19-SUR A 980409 2 20.0 30 7.92 6.7
OF-19 OFF-19-SUR A 880409 2 20.0 30 7.89 6.8
OF-19 OFF-19-SUR A 980409 8 20.0 30 8.58 6.4
OF-19 OFF-19-SUR A 980409 8 20.0 30 8.49 6.7

EOOTNOTES

(1) Parameters were measured in 10-day solid-phase test chambers.

(2) ETC Exp. No. = Test Series Identification Number

(3) °C = Degrees Celsius

(4) ppt = Parts Per Thousand

(5) mg = Milligram, L = Liter




Appendix D

Overlying and pore water ammonia measured during 10-day amphipod testing of Old Fire
Fighting Training Center sediment samples. "SAIC ETC Sample ID" refers to the
identification number assigned to the sample in the laboratory. "Sample ID" are station
numbers assigned by field personnel except in the case of LIS, the ETC performance
control sediment from central Long Island Sound. "ETC Exp. No." is the laboratory number
used to identify the test series. Total ammonia was measured twice during each test, on
days 2 or 3 and 6 or 8, in each of two replicates in the overlying water and on day O in the
pore water. Un-ionized ammonia was calculated using temperature, pH, and salinity
presented in Appendix C.

SAIC/ETC/1229-11Aug98
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ETC Total Un-lonized
SAIC ETC Sample Exp. Ammonia Ammonia
ID ID No.? Day (mg/L™ (mg/L®)
OF-1 OF-S81 980401 2 6.49 0.376
OF-1 OF-SS1 980401 2 5.99 0.387
OF-1 OF-SS1 980401 2 6.38 0.386
OF-1 OF-SS1 980401 8 11.96 0.924
OF-1 OF-SS1 980401 8 9.48 1.066
OF-1 OF-SS1 980401 8 11.05 0.872
OF-1 OF-S81 980401 Pore Water 23.03 0.403
OF-2 OF-882 980401 2 5.04 0.274
OF-2 OF-882 980401 2 5.89 0.373
OF-2 OF-882 980401 8 7.26 0.443
OF-2 OF-S882 980401 8 11.05 0.819
OF-2 OF-SS2 980401 Pore Water 20.23 0.321
OF-3 OF-SS83 980401 2 5.29 0.349
OF-3 OF-SS3 980401 2 5.50 0.333
OF-3 OF-SS3 980401 2 5.56 0.283
OF-3 OF-SS3 980401 2 5.52 0.341
OF-3 OF-SS3 980401 8 8.37 0.582
OF-3 OF-SS3 980401 8 8.76 0.570
OF-3 OF-SS3 980401 8 14.86 0.947
OF-3 OF-SS3 980401 8 9.08 0.645
OF-3 OF-S83 980401 Pore Water 17.03 0.336
OF-4 OF-SS4 980401 2 2.18 0.113
OF-4 OF-SS4 980401 2 1.90 0.115
OF-4 OF-SS4 980401 8 2.1 0.093
OF-4 OF-SS4 980401 8 2.55 0.123
OF-4 OF-SS4 980401 Pore Water 8.84 0.204
OF-5 OF-SS5 980401 2 15.13 0.529
OF-5 OF-SS5 980401 2 13.55 0.720
OF-5 OF-SS5 980401 8 28.16 1.239
OF-5 OF-SS5 980401 8 23.20 1.243
OF-5 OF-SS5 980401 Pore Water 35.53 0.751
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ETC Total Un-lonized
SAIC ETC Sample Exp. Ammonia Ammonia
ID ID No.? Day (ma/L®) (mg/L®)
OF-6 OF-SS6 980401 2 5.40 0.349
OF-6 OF-SS6 980401 2 5.25 0.332
OF-6 OF-SS6 980401 8 8.94 0.889
OF-6 OF-SS6 980401 8 10.70 1.042
OF-6 OF-SS6 980401 Pore Water 16.64 0.347
OF-7 OF-887 980401 2 3.54 0.260
OF-7 OF-887 980401 2 2,92 0.173
OF-7 OF-8S7 980401 8 5.08 0.548
OF-7 OF-887 980401 8 3.70 0.490
OF-7 OF-SS87 980401 Pore Water 9.12 0.240
OF-8 OFF-8-SUR A 980409 2 0.00 0.000
OF-8 OFF-8-SUR A 980409 8 0.40 0.042
OF-8 OFF-8-SUR A 980409 Pore Water 3.00 0.039
OF-9 OFF-9-SUR A 980409 2 5.42 0.137
OF-9 OFF-9-SUR A 980409 2 5.17 0.146
OF-9 OFF-9-SUR A 980409 2 0.00 0.000
OF-9 OFF-9-SUR A 980409 8 10.48 1.359
OF-9 OFF-9-SUR A 980409 8 10.43 1.299
OF-9 OFF-9-SUR A 980409 8 10.29 1.256
OF-9 OFF-9-SUR A 980409 Pore Water 16.05 0.231
OF-10 OFF-10-SUR A 980405 3 2.06 0.121
OF-10 OFF-10-SUR A 980405 9 0.10 0.009
OF-10 OFF-10-SUR A 980405 Pore Water 7.24 0.138
OF-11 OFF-11-SUR A 980405 3 1.98 0.132
OF-11 OFF-11-SUR A 980405 3 2.13 0.161
OF-11 OFF-11-SUR A 980405 3 1.90 0.121
OF-11 OFF-11-SUR A 980405 9 0.00 0.000
OF-11 OFF-11-SUR A 980405 9 1.63 0.162
OF-11 OFF-11-SUR A 980405 9 0.00 0.000
OF-11 OFF-11-SUR A 980405 Pore Water 6.17 0.104
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ETC Total Un-lonized
SAIC ETC Sample Exp. Ammonia Ammonia
ID ID No.® Day (ma/L®h (mg/L®)
OF-12 OFF-12-SUR A 980405 3 1.84 0.115
OF-12 OFF-12-SUR A 980405 3 1.70 0.099
OF-12 OFF-12-SUR A 980405 9 1.45 0.108
OF-12 OFF-12-SUR A 980405 9 0.00 0.000
OF-12 OFF-12-SUR A 980405 Pore Water 4.79 0.157
OF-13 OFF-13-SUR A 980405 3 3.09 0.255
OF-13 OFF-13-SUR A 980405 3 3.14 0.253
OF-13 OFF-13-SUR A 980405 3 3.30 0.250
OF-13 OFF-13-SUR A 980405 3 3.49 0.258
OF-13 OFF-13-SUR A 980405 9 0.00 0.000
OF-13 OFF-13-SUR A 980405 9 0.00 0.000
OF-13 OFF-13-SUR A 980405 9 0.00 0.000
OF-13 OFF-13-SUR A 980405 9 3.72 0.377
OF-13 OFF-13-SUR A 980405 Pore Water 9.97 0.362
OF-14 OFF-14-SUR A 980409 2 0.00 0.000
OF-14 OFF-14-SUR A 980409 2 0.00 0.000
OF-14 OFF-14-SUR A 980409 8 0.18 0.019
OF-14 OFF-14-SUR A 980409 8 0.17 0.012
OF-14 OFF-14-SUR A 980409 Pore Water 3.05 0.051
OF-15 OFF-15-SUR A 980409 2 1.84 0.061
OF-15 OFF-15-SUR A 980409 2 1.55 0.039
OF-15 OFF-15-SUR A 980409 2 0.94 0.023
OF-15 OFF-15-SUR A 980409 2 0.00 0.000
OF-15 OFF-15-SUR A 980409 8 0.69 0.068
OF-15 OFF-15-SUR A 980409 8 0.86 0.096
OF-15 OFF-15-SUR A 980409 8 0.66 0.072
OF-15 OFF-15-SUR A 980409 8 0.79 0.081
OF-15 OFF-15-SUR A 980409 Pore Water 5.62 0.097
OF-16 OFF-16-SUR A 980405 3 1.12 0.064
OF-16 OFF-16-SUR A 980405 3 0.94 0.052
OF-16 OFF-16-SUR A 980405 9 0.00 0.000
OF-16 OFF-16-SUR A 980405 9 0.00 0.000
OF-16 OFF-16-SUR A 980405 Pore Water 2.48 0.075
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ETC Total Un-lonized
SAIC ETC Sample Exp. Ammonia Ammonia
ID ID No.® Day (ma/L™ (mg/L®
OF-17 OFF-17-SUR A 980405 3 1.07 0.045
OF-17 OFF-17-SUR A 980405 3 1.04 0.043
OF-17 OFF-17-SUR A 980405 9 0.00 0.000
OF-17 OFF-17-SUR A 980405 9 0.00 0.000
OF-17 OFF-17-SUR A 980405 Pore Water 3.10 0.048
OF-18 OFF-18-SUR A 980405 3 3.83 0.196
OF-18 OFF-18-SUR A 980405 3 3.57 0.192
OF-18 OFF-18-SUR A 980405 9 5.35 0.306
OF-18 OFF-18-SUR A 980405 9 4.95 0.259
OF-18 OFF-18-SUR A 980405 Pore Water 10.90 0.344
OF-19 OFF-19-SUR A 980409 2 1.14 0.030
OF-19 OFF-19-SUR A 980409 2 0.86 0.021
OF-19 OFF-19-SUR A 980409 8 0.14 0.015
OF-19 OFF-19-SUR A 980409 8 0.06 0.005
OF-19 OFF-19-SUR A 980409 Pore Water 3.34 0.062
OF-20 OFF-20-SUR A 980405 3 1.63 0.123
OF-20 OFF-20-SUR A 980405 3 1.64 0.127
OF-20 OFF-20-SUR A 980405 9 0.00 0.000
OF-20 OFF-20-SUR A 980405 9 0.11 0.010
OF-20 OFF-20-SUR A 980405 Pore Water 5.34 0.089
OF-21 OFF-21-SUR A 980409 2 1.51 0.042
OF-21 OFF-21-SUR A 980409 2 0.00 0.000
OF-21 OFF-21-SUR A 980409 8 0.41 0.037
OF-21 OFF-21-SUR A 980409 8 0.58 0.050
OF-21 OFF-21-SUR A 980409 Pore Water 3.74 0.052
OF-22 OF-S$822 980401 2 7.13 0.492
OF-22 OF-S822 980401 8 10.79 1.427
OF-22 OF-S822 980401 Pore Water 20.18 0.295
OF.-23 OFF-23-SUR A 980409 2 0.00 0.000
OF-23 OFF-23-SUR A 980409 2 0.00 0.000
OF-23 OFF-23-SUR A 980409 8 4.56 0.628
OF-23 OFF-23-SUR A 980409 8 495 0.568
OF-23 OFF-23-SUR A 980409 Pore Water 9.71 0.183
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FOOTNOTES

(1) Parameters were measured in 10-day solid-phase test chambers.
(2) ETC Exp. No. = Test Series ldentification Number

(3) mg = Milligram, L = Liter



Appendix E

ToxCalc output for sodium dodecyl sulfate (SDS) reference toxicant tests conducted during
each 10-day amphipod test series with Ampelisca abdita for Old Fire Fighting Training
Center sediment samples. The trmmed Spearmen-Karber method of regression analysis,
available on ToxCalc (version 4.0.8) from TidePool Scientific Software, was used to
calculate the SDS EC values (i.e., the effect concentration derived from the point
estimation). The EC50 is equivalent to the LC50 (1.e., the median lethal concentration).
The “Trim Level” is the amount of trim applied to the dose-reponse relationship. The “95%
CL" (i.e., the confidence limit), when calculated, is shown at each trim level

SAIC/ETC/1229-11Aug98




-96 Hr Survival

Start Date Test ID. 980402 Sampie ID.
Ena Date: Lab ID Sample Type
Sample Date Protocol Test Species
Comments-
Conc-% 1 2
0 10000 10000
491 09000 10000
821 089000 10000
13.67 00000 0.0000
22.78 00000 00000
Trimmed Spearman-Karber
Trim Level ECS50 95% CL
0.0%
50% 10.453
10.0% 10453 1.0 4
20.0% 10453 038 ]
Auto-50% 10.453 -
< 0.8 4
0.7 4
§ 06 :
§ 05 :
g 0.4 :
0.3 -
0.2 4
0.1 4
0.0 T az

Page 1

ToxCalc v5 0

10
Dose %

100

Reviewed by



-96 Hr Survivai

Start Date Test iD 980405 Sample ID
End Date Lab iD Sample Type
Sampie Date Protocot Test Species:
Comments-
Conc-mgiL 1 2
0 10000 10000
491 10000 10000
821 10000 10000
1367 03000 00000
2278 00000 00000
Trimmed Spearman-Karber
Trim Level ECS50 95% CL
00% 11437 10542 12.407
50% 11255 10.331 12.262
100% 11130 10275 12 056 10
20.0% 11081 10474 11 724 09:
Auto-00% 11437 10542 12 407 ]
08 A
074
3 06 4
§0s]
o]
& 041
0.3 1
0.2 4
01 4
00 O~rrérr T

Page 1

1

ToxCalc v5 0

10
Dose mg/L

Reviewed by
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Start Date TestiD 980410 Sample ID
End Date- Lab ID Sample Type:
Sample Date Protocol Test Species.
Comments:
Conc-mg/L 1 2
0 10000 10000
491 10000 10000
8.21 02000 0 4000
13.67 00000 00000
2278 00000 00000
Trimmed Spearman-Karber
Trim Level EC50 95% CL
00% 74031 63823 85873
50% 73301 6.2275 8.6278
10.0% 72616 6.0829 8.6687 10 —o
20.0% 71457 58346 8 7515 09_'
Auto-00% 74031 63823 8§ 5873 4
08 4
07 4
Y06+
2 ]
§ 05 )
& 0.4 :
0.3 4
0.2 -
0.1 -
0.0 O .

Page 1

ToxCalc v5 0

10
Dose mg/L

100

Reviewed by _



Appendix F

Amphipod responses to performance control sediment (i.e., LIS) for test series performed
atthe ETC. The "Mean Survival" refers to percentage of live animals observed at the end |
of the 10-day amphipod test out of the initial number of animals added to each replicate
test chamber. Tests were performed in 1997.

SAIC/ETC/1229-11Aug98
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Mean
Test Survival

No. (%)
1 93.0
2 89.0
3 96.0
4 90.0
5 88.0
6 87.0
7 92.0
8 86.0
9 92.0
10 90.0
11 75.0
12 85.0
13 93.0
14 93.0
15 79.0
16 87.0
17 85.0
18 88.0
19 92.0
20 97.0
21 96.0
22 91.0
23 96.0
24 89.0
25 92.0
26 95.0
27 96.0




Appendix G

Sea urchin, Arbacia punctulata, pore water test results of Old Fire F tighting Training Center
sediment samples. "ETC Sample ID" is the identification number assigned to the sample
in the laboratory. "Sample ID" are station numbers assigned by field personnel except in
the case of NSW, filtered natural seawater collected from lower Narragansett Bay, RI.
"ETC Exp. No." is the identification number assigned to the test series. "Conc." is the
concentration of the pore water. Dilutions were created by mixing the pore water with
natural seawater. "Rep No." refers to the replicate number assigned to each test chamber.
The "SD" refers standard deviation of the mean number of normal larvae. The "Mean No.
of Normal Larvae as % of LIS" is the ratio of the actual mean number normal to the mean
number of normal in the corresponding LIS pore water treatment. The "p value" refers to
the probability that the observed differences in development between test elutriate and LIS
elutriate occurred strictly by chance and was obtained using Excel's t-Test. Low values
infer highly significant differences. Development in the test elutriate was considered
statistically different from the LIS elutriate when p < 0.05. Test sediment elutriate
concentrations in which development was lower and statistically different from LIS
sediment elutriate concentrations were flagged.

SAIC/ETC/1229-11Aug98
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Mean No.
Mean of Normal
ETC No. of No. of Larvae No. of
SAIC ETC Sample Exp. | Conc.|Rep| Normal Normal as % of Abnormal
ID ID No. | (%) | No | Larvae Larvae | sD? Lis® pvalue'| Larvae |Comment

NSW NSW 880505 0 1 91 88 35 100 9
NSwW NSW 980505 0 2 84 16
NSW NSW 980505 0 3 88 12
LIS LIS 980505| 10 1 77 83 5.5 100 23
Lis Lis 980505| 10 2 86 14
LIS LIS 980505| 10 3 87 13
LIS LIS 980505| S0 1 83 88 44 100 17
LIS LIS 980505| 50 2 91 9
LIS LIS 980505| 50 3 90 10
LIS LIS 980505| 100 | 1 58 64 10.7 100 42
LIS LIS 980505| 100 | 2 76 24
LIS LIS 980505] 100 | 3 57 43
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Mean No. |
Mean of Normal
ETC No. of No. of Larvae No. of
SAIC ETC Sample Exp. | Conc.|Rep] Normal Normal as % of Abnormal
ID ID No." | (%) | No.| Larvae Larvae | sD? Lis® pvalue | Larvae |Comment
NSW NSW 980501 0 1 88 88 4.5 12
NSW NSwW 980501 0 2 88 12
NSW NSW 980501 0 3 83 17
NSW NSw 980501 0 4 94 6
OF-1 OFF-1-ELU | 980501| 10 1 85 87 3.8 104 15
OF-1 OFF-1-ELU | 980501] 10 2 84 16
OF-1 OFF-1-ELU | 980501| 10 3 91 9
OF-1 OFF-1-ELU | 980501| 50 1 88 90 3.2 103 12
OF-1 OFF-1-ELU | 980501] 50 2 94 6
OF-1 OFF-1-ELU | 980501| 50 3 89 11
OF-1 OFF-1-ELU | 980501] 100 1 96 89 6.1 140 4
OF-1 OFF-1-ELU | 980501| 100 | 2 84 16
OF-1 OFF-1-ELU | 980501] 100 3 88 12
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Mean No.
Mean of Normal
ETC No. of No. of Larvae No. of
SAIC ETC Sample Exp. | Conc.|Rep| Normal Normal as % of Abnormal
ID ID No.” | (%) |No | Larvae Larvae | sD? Lis® pvalue | Larvae |Comment

NSW NSW 980503| O 1 88 93 5.0 12
NSW NSW 980503| O 2 98 2
NSwW NSW 980503 O 3 92 8
OF-2 OFF-2-ELU | 980503| 10 1 91 91 25 109 9
OF-2 OFF-2-ELU | 980503| 10 2 88 12
OF-2 OFF-2-ELU | 980503| 10 3 93 7
OF-2 OFF-2-ELU | 980503 50 1 86 90 3.5 102 14
OF-2 OFF-2-ELU | 980503 50 2 92 8
OF-2 OFF-2-ELU | 980503| 50 3 92 8
OF-2 OFF-2-ELU | 980503 100 | 1 89 89 25 139 11
OF-2 OFF-2-ELU | 980503| 100 | 2 91 9
OF-2 OFF-2-ELU | 980503| 100 | 3 86 14
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Mean No.
Mean of Normal
ETC No. of No. of Larvae No. of
SAIC ETC Sample Exp. | Conc.|Rep| Normal Normal as % of Abnormal
ID ID No.” | (%) | No.| Larvae Larvae | sD? Lis® pvalue | Larvae | Comment

NSwW NSW 980503 O 1 88 93 5.0 12
NSW NSW 980503| O 2 98 2
NSW NSW 980503 0 3 92 8
OF-3 OFF-3-ELU | 980503| 10 1 90 90 25 108 10
OF-3 OFF-3-ELU | 980503| 10 2 88 12
OF-3 OFF-3-ELU | 980503 10 3 93 7
OF-3 OFF-3-ELU | 980503| 50 1 82 86 36 98 0.29 18
OF-3 OFF-3-ELU | 980503 50 2 89 1
OF-3 OFF-3-ELU | 980503| 50 3 87 13
OF-3 OFF-3-ELU | 980503| 100 1 83 87 4.5 137 17
OF-3 OFF-3-ELU j980503| 100 | 2 92 8
OF-3 OFF-3-ELU | 980503| 100 | 3 87 13
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Mean No.
Mean of Normal
ETC No. of No. of Larvae No. of
SAIC ETC Sample Exp. | Conc.|Rep| Normal Normal as % of Abnormal
ID ID No." | (%) | No.| Larvae Larvae | sD? Lis® pvalue | Larvae | Comment

NSW NSW 980503 O 1 88 93 50 12
NSW NSW 980503( O 2 98 2
NSW NSW 980503 O 3 92 8
OF-4 OFF-4-ELU | 980503 10 1 91 90 1.0 108 9
OF-4 OFF-4-ELU | 980503| 10 2 89 11
OF-4 OFF-4-ELU | 980503| 10 3 90 10
OF-4 OFF-4-ELU | 980503| 50 1 92 88 4.7 100 8
OF-4 OFF-4-ELU | 980503 50 2 83 17
OF-4 OFF-4-ELU | 980503| 50 3 90 10
OF-4 OFF-4-ELU | 980503 | 100 1 77 81 45 128 23
OF-4 OFF-4-ELU | 980503 100 | 2 86 14
OF-4 OFF-4-ELU | 980503 100 3 81 19
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Mean No.
Mean of Normal
ETC No. of No. of Larvae No. of
SAIC ETC Sample Exp. | Conc.|Rep| Normal Normal as % of Abnormal
ID ID No." | (%) |No.| Larvae Larvae | sp@? Lis® pvalue® | Larvae |Comment

NSW NSwW 980503 0O 1 88 93 5.0 12
NSwW NSW 980503| 0 2 98 2
NSwW NSW 980503] 0 3 92 8
OF-5 OFF-5-ELU | 980503 10 1 91 91 1.5 109 9
OF-5 OFF-5-ELU | 980503 10 2 89 11
OF-5 OFF-5-ELU | 980503| 10 3 92 8
OF-5 OFF-5-ELU |980503| 50 1 90 90 4.0 102 10
OF-5 OFF-5-ELU | 980503} 50 2 94 6
OF-5 OFF-5-ELU | 980503 | 50 3 86 14
OF-5 OFF-5-ELU | 980503 100 | 1 87 83 32 131 13
OF-5 OFF-5-ELU | 980503 100 | 2 81 19
OF-5 OFF-5-ELU |980503| 100 | 3 82 18
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Mean No.
Mean of Normal
ETC No. of No. of Larvae No. of
SAIC ETC Sample Exp. | Conc.|Rep{ Normal Normal as % of Abnormal
iD ID No." | (%) | No.| Larvae Larvae | sD? Lis®? pvalue| Larvae |Comment
NSW NSW 980504 O 1 86 87 7.0 14
NSW NSwW 980504 0 2 94 6
NSW NSW 980504 0 3 80 20
OF-6 OFF-6-ELU | 980504 | 10 1 95 94 1.7 113 5
OF-6 OFF-6-ELU | 980504 | 10 2 92 8
OF-6 OFF-6-ELU | 980504 ] 10 3 95 5
OF-6 OFF-6-ELU | 980504 | 50 1 86 84 8.6 96 0.28 14
OF-6 OFF-6-ELU | 980504 | 50 2 92 8
OF-6 OFF-6-ELU | 980504 | 50 3 75 25
OF-6 OFF-6-ELU | 980504 | 100 1 3 2 1.2 3 0.00 97 -
OF-6 OFF-6-ELU | 980504 100 | 2 1 99
OF-6 OFF-6-ELU | 980504] 100 | 3 1 99
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Mean No.
Mean of Normal
ETC No. of No. of Larvae No. of
SAIC ETC Sample Exp. | Conc.|Rep| Normal Normal as % of Abnormal
iD ID No.” | (%) | No.| Larvae Larvae | sp? Lis® pvalue | Larvae |Comment

NSwW NSW 980504 0 1 86 87 7.0 14
NSW NSwW 980504| O 2 94 6
NSwW NSW 980504| O 3 80 20
OF-7 OFF-7-ELU | 980504 10 1 71 7 55 93 0.13 29
OF-7 OFF-7-ELU | 980504 10 2 81 19
OF-7 OFF-7-ELU {980504| 10 K} 80 20
OF-7 OFF-7-ELU | 980504 50 1 72 81 10.8 92 0.19 28
OF-7 OFF-7-ELU | 980504 50 2 78 22
OF-7 OFF-7-ELU ] 980504 50 3 93 7
OF-7 OFF-7-ELU | 9805047 100 | 1 71 84 1.7 131 29
OF-7 OFF-7-ELU | 980504 100 | 2 94 6
OF-7 OFF-7-ELU | 980504 100 | 3 86 14
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Mean No.
Mean of Normal
ETC No. of No. of Larvae No. of
SAIC ETC Sample Exp. | Conc.|Rep| Normal Normal as % of Abnormal
ID ID No." | (%) | No.| Larvae Larvae | sp? Lis® pvalue | Larvae |Comment
NSW NSW 980412 O 1 90 92 2.1 10
NSW NSW 980412F O 2 91 9
NSW NSW 980412| O 3 94 6
OF-8 OFF-8-SUR | 980412| 10 1 84 86 21 103 16
OF-8 OFF-8-SUR | 980412| 10 2 85 15
OF-8 OFF-8-SUR | 980412| 10 3 88 12
OF-8 OFF-8-SUR | 980412| 50 1 85 84 23 95 0.1 15
OF-8 OFF-8-SUR | 980412| 50 2 85 15
OF-8 OFF-8-SUR | 980412| 50 3 81 19
OF-8 OFF-8-SUR | 980412| 100 | 1 14 15 1.5 24 0.01 86 -
OF-8 OFF-8-SUR | 980412 100 | 2 17 83
OF-8 OFF-8-SUR | 980412] 100 | 3 15 85
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PAGE 10 OF 24

Mean No.
Mean of Normal
ETC No. of No. of Larvae No. of
SAIC ETC Sample Exp. | Conc.|Rep| Nomal Normal as % of Abnormal
ID ID No." | (%) [No.| Larvae Larvae | sp? LIs® pvalue | Larvae |Comment

NSwW NSW 9804121 0 1 90 92 21 10
NSwW NSwW 980412| o 2 91 9
NSW NSW 980412 0 3 94 6
OF-9 OFF-9-SUR | 980412 10 1 88 88 0.6 105 12
OF-9 OFF-9-SUR | 980412 10 2 87 13
OF-9 OFF-9-SUR | 980412| 10 3 88 12
OF-9 OFF-9-SUR | 980412 50 1 0 0 0.0 0 0.00 100 b
OF-9 OFF-9-SUR | 980412 50 2 0 100
OF-9 OFF-9-SUR | 980412 50 3 0 100
OF-9 OFF-9-SUR | 980412 100 | 1 4 2 2.0 3 0.00 96 i
OF-9 OFF-9-SUR | 980412| 100 | 2 2 88
OF-9 OFF-9-SUR | 980412 100 | 3 0 100
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Mean
ETC No. of No. of Development No. of
SAIC ETC Sample Exp. | Conc.|Rep| Pluteus Pluteus as % of Non-Piuteus
ID ID No." | (%) |No.{ Larva Larva | sD? LIs® p value® Larva | Comment

NSW NSW 980301 0 1 91 90 1.7 9
NSwW NSW 980301 0 2 91 9
NSW NSW 980301 0 3 88 12
OF-10 OFF-10-SUR | 980301| 10 1 90 90 2.5 108 10

© OF-10 OFF-10-SUR | 980301| 10 2 93 7
OF-10 OFF-10-SUR { 980301| 10 3 88 12
OF-10 OFF-10-SUR | 980301| 50 1 87 90 2.5 102 13
OF-10 OFF-10-SUR | 980301 50 2 90 10
OF-10 OFF-10-SUR | 980301| 50 3 92 8
OF-10 OFF-10-SUR | 980301 | 100 | 1 86 90 4.7 141 14
OF-10 OFF-10-SUR | 980301| 100 | 2 88 12
OF-10 OFF-10-SUR | 980301| 100 { 3 95 5
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Mean No.
Mean of Normal
ETC No. of No. of Larvae No. of
SAICETC Sample Exp. | Conc.|Rep|! Normal Normal as % of Abnormal
ID ID No™ | (%) |No.| Larvae Larvae | sD? Lis® pvalue™ | Larvae |Comment
NSW NSw 980301 0 1 91 90 1.7 9
NSwW NSW 980301 0 2 91 9
NSW NSW 980301 0 3 88 12
OF-11 OFF-11-SUR | 980301 10 1 95 96 1.2 115 10
OF-11 OFF-11-SUR | 980301 10 2 97 7
OF-11 OFF-11-SUR | 980301 10 3 95 12
OF-11 OFF-11-SUR | 980301 50 1 85 89 32 101 13
OF-11 OFF-11-SUR | 880301} 50 2 90 10
OF-11 OFF-11-SUR | 980301} 50 3 91 8
OF-11 OFF-11-SUR | 980301] 100 1 92 87 4.7 136 14
OF-11 OFF-11-SUR | 980301| 100 | 2 83 12
OF-11 OFF-11-SUR | 980301] 100 | 3 85 5
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Mean No.
Mean of Normal
ETC No. of No. of Larvae No of
SAIC ETC Sample Exp. {Conc.|[Rep| Normal Normal as % of Abnormal
ID ID No." | (%) |No.| Larvae Larvae | sp? Lis® pvalue | Larvae |Comment

NSW NSW 980301 0 1 91 90 1.7 9
NSwW NSwW 980301 0 2 91 9
NSW NSwW 980301 0 3 88 12
OF-12 OFF-12-SUR | 980301 | 10 1 98 93 5.7 112 2
OF-12 OFF-12-SUR | 980301| 10 2 87 13
OF-12 OFF-12-SUR | 980301 ] 10 3 95 5
OF-12 OFF-12-SUR | 980301{ 50 1 90 92 2.1 105 10
OF-12 OFF-12-SUR | 980301 | 50 2 93 7
OF-12 OFF-12-SUR | 980301 | 50 3 94 6
OF-12 OFF-12-SUR | 980301 | 100 | 1 94 94 1.5 147 6
OF-12 OFF-12-SUR | 980301} 100 | 2 95 5
OF-12 OFF-12-SUR { 980301 100 | 3 92 8
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Mean No.
Mean of Normal
ETC No. of No. of Larvae No. of
SAICETC Sample Exp. [Conc.[Rep| Normal Normal as % of Abnormal
ID ID No." | (%) [No.| Larvae Larvae | sD? LIs® pvalue | Larvae |Comment

NSwW NSW 980301 0 1 91 90 1.7 9
NSW NSW 980301 0 2 91 9
NSW NSW 980301 0 3 88 12
OF-13 OFF-13-SUR | 980301| 10 1 98 96 2.0 115 2
OF-13 OFF-13-SUR | 980301] 10 2 94 6
OF-13 OFF-13-SUR | 980301 10 3 96 4
OF-13 OFF-13-SUR | 980301 | 50 1 81 78 31 89 0.02 19 -
OF-13 OFF-13-SUR | 980301 | 50 2 79 21
OF-13 OFF-13-SUR | 980301} 50 3 75 25
OF-13 OFF-13-SUR | 980301 | 100 1 8 3 44 5 0.00 92 **
OF-13 OFF-13-SUR | 980301 | 100 2 1 99
OF-13 OFF-13-SUR | 980301 100 3 0 100
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Mean No.
Mean of Normal
ETC No. of No. of Larvae No. of
SAIC ETC Sample Exp. | Conc.|Rep}] Normal Normal as % of Abnormal
iD ID No." | (%) | No.| Larvae Larvae | sp®? LIS® pvalue | Larvae |Comment

NSW NSW 980501 0 1 88 88 45 12
NSW NSW 980501 0 2 88 12
NSW NSW 980501 0 3 83 17
NSwW NSW 980501 0 4 94 6
OF-14 OFF-14-SUR | 980501 | 10 1 91 91 1.0 109 9
OF-14 OFF-14-SUR | 980501 | 10 2 92 8
OF-14 OFF-14-SUR | 980501] 10 3 90 10
OF-14 OFF-14-SUR | 980501{ 50 1 83 87 6.4 98 0.39 17
OF-14 OFF-14-SUR | 980501 | S0 2 83 17
OF-14 OFF-14-SUR | 980501] 50 3 94 6
OF-14 OFF-14-SUR | 980501] 100 | 1 89 89 1.5 140 1
OF-14 OFF-14-SUR | 980501( 100 | 2 88 12
OF-14 OFF-14-SUR | 9805011 100 | 3 91 9
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I Mean No.
Mean of Normal
ETC No. of No. of Larvae No. of
SAIC ETC Sample Exp. | Conc.|Rep| Normal Normal as % of Abnormal
ID ID No™ | (%) |No.| Larvae Larvae | sD? LIs® pvalue | Larvae [Comment

NSW NSW 980501 0 1 88 88 4.5 12
NSW NSwW 980501 0 2 88 12
NSW NSwW 980501 0 3 83 17
NSW NSW 980501 0 4 94 6
OF-15 OFF-15-SUR | 980501| 10 1 91 90 1.2 108 9
OF-15 OFF-15-SUR | 980501} 10 2 89 11
OF-15 OFF-15-SUR | 980501 | 10 3 91 9
OF-15 OFF-15-SUR { 980501 | 50 1 87 90 4.2 103 13
OF-15 OFF-15-SUR | 980501 50 2 89 11
OF-15 OFF-15-SUR | 980501 50 3 95 5
OF-15 OFF-15-SUR | 980501 100 1 0 1 1.2 1 0.00 100 e
OF-15 OFF-15-SUR | 980501| 100 | 2 0 100
OF-15 OFF-15-SUR | 980501 | 100 | 3 2 98
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Mean No.
Mean of Normal
ETC No. of No. of Larvae No. of
SAIC ETC Sample Exp. | Conc.|Rep| Normal Normal as % of Abnormal
ID ID No. | (%) | No.| Larvae Larvae | sD? Lis® pvalue’| Larvae |Comment

NSW NSW 980403| O 2 99 97 21 1
NSwW NSW 980403| O 2 96 ’ 4
NSW NSW 980403 O 3 95 5
OF-16 OFF-16-SUR | 980403 10 1 98 95 36 114 2
OF-16 OFF-16-SUR | 980403 10 2 96 4
OF-16 OFF-16-SUR | 980403 10 3 91 9
OF-16 OFF-16-SUR | 980403 | 50 1 86 91 44 103 14
OF-16 OFF-16-SUR | 980403 | 50 2 94 6
OF-16 OFF-16-SUR | 980403 | 50 3 93 7
OF-16 OFF-16-SUR | 980403 | 100 | 1 84 81 7.4 128 16
OF-16 OFF-16-SUR | 980403 | 100 | 2 87 13
OF-16 OFF-16-SUR | 980403| 100 | 3 73 27
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Mean No.
Mean of Normal
ETC No. of No. of Larvae No. of
SAIC ETC Sample Exp. | Conc.|Rep| Normal Normal as % of Abnormal
ID ID No. | (%) {No.| Larvae Larvae | sD@ Lis® pvalue | Larvae |Comment
NSW NSW 980403 0 1 99 97 2.1 1
NSW NSW 980403 0 2 96 4
NSW NSW 980403 0 3 95 5
OF-17 OFF-17-SUR | 980403 10 1 95 91 4.0 109 5
OF-17 OFF-17-SUR | 980403 10 2 90 10
OF-17 OFF-17-SUR | 980403 10 3 87 13
OF-17 OFF-17-SUR | 980403 | 50 1 97 98 0.6 111 3
OF-17 OFF-17-SUR | 980403 | 50 2 98 2
OF-17 OFF-17-SUR | 980403 | 50 3 08 2
OF-17 OFF-17-SUR | 980403 100 1 86 94 6.7 147 14
OF-17 OFF-17-SUR | 980403 ] 100 2 98 2
OF-17 OFF-17-SUR | 980403 | 100 3 97 3
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Mean No.
Mean of Normal
ETC No. of No. of Larvae No. of
SAIC ETC Sample Exp. | Conc.|Rep| Normal Normal as % of Abnormal
ID ID No." | (%) | No.| Larvae Larvae | sD? Lis® pvalue | Larvae [Comment

NSW NsSw 980407 O 1 95 94 23 5
NSW NSW 980407| O 2 91 9
NSW NSW 980407| O 3 95 5
OF-18 OFF-18-SUR | 980407| 10 1 97 96 1.5 115 3
OF-18 OFF-18-SUR | 980407 | 10 2 94 6
OF-18 OFF-18-SUR | 980407| 10 3 96 4
OF-18 OFF-18-SUR | 980407| S0 1 56 41 13.0 47 0.01 44 h
OF-18 OFF-18-SUR | 980407 | 50 2 33 67
OF-18 OFF-18-SUR | 980407 | S50 3 34 66
OF-18 OFF-18-SUR | 980407 | 100 | 1 1 1 06 1 0.00 99 -
OF-18 OFF-18-SUR | 980407 | 100 { 2 0 100
OF-18 OFF-18-SUR | 980407 | 100 | 3 1 99
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Mean No.
Mean of Normal
ETC No. of No. of Larvae No. of
SAIC ETC Sample Exp. | Conc.{Rep| Normal Normal as % of Abnormal
ID ID No. | (%) |No.| Larvae Larvae | sp? Lis®? pvalue | Larvae |Comment
NSW NSW 980501 0 1 88 88 4.5 12
NSW NSwW 980501 0 2 88 12
NSW NSW 980501 0 3 83 17
NSW NSw 980501 0 4 94 6
OF-19 OFF-19-SUR { 980501 | 10 1 84 87 2.9 105 16
OF-19 OFF-19-SUR | 980501 | 10 2 89 11
OF-19 OFF-19-SUR | 980501 10 3 89 11
OF-19 OFF-19-SUR | 980501| 50 1 92 90 2.1 103 8
OF-19 OFF-19-SUR | 980501 | 50 2 88 12
OF-19 OFF-19-SUR | 980501| 50 3 91 9
OF-19 OFF-19-SUR | 980501 100 1 15 15 1.5 24 0.01 85 -
OF-19 OFF-19-SUR | 980501| 100 | 2 17 83
OF-19 OFF-19-SUR | 980501 | 100 3 14 86
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Mean No.
Mean of Normal
ETC No. of No. of Larvae No of
SAIC ETC Sample Exp. | Conc.|Rep| Normal Normal as % of Abnormal
ID ID No.™ | (%) |No [ Larvae Larvae | sp? Lis® pvalue | Larvae |Comment

NSW NSw 980407| O 1 95 94 23 5
NSwW NSW 980407 O 2 91 9
NSW NSW 980407 O 3 95 5
OF-20 OFF-20-SUR | 980407 10 1 95 95 1.0 114 5
OF-20 OFF-20-SUR | 980407 | 10 2 94 6
OF-20 OFF-20-SUR | 980407 | 10 3 96 4
OF-20 OFF-20-SUR | 980407 50 1 1 0 06 0 0.00 99 bl
OF-20 OFF-20-SUR | 980407 | 50 2 0 100
OF-20 OFF-20-SUR | 980407] 50 3 0 100
OF-20 OFF-20-SUR | 980407 100 | 1 0 0 0.0 0 0.00 100 e
OF-20 OFF-20-SUR | 980407 | 100 | 2 0 100
OF-20 OFF-20-SUR | 980407] 100 | 3 0 100
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Mean No.
Mean of Normal
ETC No. of No. of Larvae No. of
SAICETC Sample Exp. | Conc.|[Rep| Normal Normal as % of Abnormal
ID ID No." | (%) | No.| Larvae Larvae | sp@? LIs® pvalue [ Larvae |Comment
NSW NSW 980407 O 1 95 94 23 5
NSwW NSW 980407} O 2 91 9
NSW NSW 980407 O 3 95 5
OF-21 OFF-21-SUR | 980407| 10 1 97 98 1.2 117 3
OF-21 OFF-21-SUR | 980407} 10 2 97 3
OF-21 OFF-21-SUR | 980407 | 10 3 99 1
OF-21 OFF-21-SUR | 980407 | 50 1 86 73 11.8 83 0.07 14
OF-21 OFF-21-SUR | 980407 | 50 2 70 30
OF-21 OFF-21-SUR | 980407 | 50 3 63 37
OF-21 OFF-21-SUR | 980407 { 100 1 97 92 6.2 145 3
OF-21 OFF-21-SUR | 980407} 100 | 2 85 15
OF-21 OFF-21-SUR | 980407{ 100 | 3 94 6
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Mean No.
Mean of Normal
ETC No. of No. of Larvae No of
SAIC ETC Sample Exp. | Conc.|Rep| Normal Normal as % of Abnormal
ID ID No. | (%) | No.| Larvae Larvae | SD? Lis® pvalue | Larvae |Comment
NSwW NSW 980505| O 1 91 88 35 9
NSW NSW 980505| O 2 84 16
NSwW NSwW 980505| O 3 88 12
OF-22 OFF-22-ELU | 980505| 10 1 79 84 5.0 101 21
OF-22 OFF-22-ELU | 980505| 10 2 84 16
OF-22 OFF-22-ELU | 980505] 10 3 89 11
OF-22 OFF-22-ELU | 980505| S0 1 90 89 23 101 10
OF-22 OFF-22-ELU { 980505| 50 2 86 14
OF-22 OFF-22-ELU | 980505] S0 3 90 10
OF-22 OFF-22-ELU | 980505| 100 {| 1 7 10 44 16 0.00 93 -
OF-22 OFF-22-ELU | 980505| 100 | 2 15 85
OF-22 OFF-22-ELU | 980505] 100 | 3 8 92




APPENDIX G

SEA URCHIN DEVELOPMENT ELUTRIATE TEST RESULTS

DRAFT MARINE ECOLOGICAL RISK ASSESSMENT
OLD FIRE FIGHTING TRAINING AREA, NETC
NEWPORT, RHODE ISLAND

PAGE 24 OF 24
Mean No. -
Mean of Normal
ETC No. of No. of Larvae No. of
SAIC ETC Sample Exp. | Conc.|Rep| Normal Normal as % of Abnormal
ID ID No. ™ | (%) [No | Larvae Larvae | sD? Lis® pvalue | Larvae |Comment
NSW NSW 980407| O 1 95 94 23 5
NSwW NSW 980407| O 2 91 9
NSW NSW 980407| O 3 95 5
OF-23 OFF-23-SUR | 980407 10 1 98 96 21 116 2
OF-23 OFF-23-SUR | 980407 10 2 97 3
OF-23 OFF-23-SUR | 980407 10 3 94 6
OF-23 OFF-23-SUR | 980407 50 1 6 13 7.5 15 0.00 94 b
OF-23 OFF-23-SUR | 980407 50 2 21 79
OF-23 OFF-23-SUR | 980407 50 3 12 88
OF-23 OFF-23-SUR | 9804071 100 1 0 0 0.0 0 0.00 100 b
OF-23 OFF-23-SUR | 980407 100 { 2 0 100
OF-23 OFF-23-SUR | 980407 100 | 3 0 100
FOOTNOTES

*¥= Mean sample response was both statistically different and less than the mean LIS response.

(1) ETC Exp. No. = Laboratory Identification Number

(2) SD = Standard Deviation

(3) LIS = Long Island Sound Negative Performance Control Sediment

(4) p value = Significance Level of t Test




Appendix H

ToxCalc output for elutriate samples evaluated using the sea urchin test. The linear
interpolation method of regression analysis. available on ToxCalc (version 4.0.8) from
TidePool Scientific Software, was used to calculate the IC vaiues (i.e., the inhibition
concentrations derived from the point estimation). The “Isotonic Mean” is the isotonized
mean response. The “Isotonic N-Mean” is Abbott's corrected mean response. The
"NOEC" is the no observed effect concentration or the highest concentration tested
causing no statistically measurable effect to the test system The "LOEC" is the lowest
observed effect concentration or the lowest concentration tested causing a statistically
measurable effect to the test system. The "ChV" is the chronic value derived from the
geometric mean of the NOEC and LOEC. The ChV represents a presumably safe
concentration. The ICOS - IC50 are shown as % elutriate. The SD (standard deviation)
and 95% CL (i.e., confidence limits) when calculated are shown for each IC value. The
“Skew” is the skewness of the bootstrap distribution

SAIC/ETC/1229-11Aug98




Urchin Larval Dev iopment-48 Hour Development

Start Date TestiD LIS Sampie ID.
End Date: Lab ID Sample Type.
Sample Date: Protocol' DLA 91-Modified Dinnel Test Species: AP-Arbacia punctulata
Comments.
Conc-% 1 2 3

0 0.9100 0.8400 0.8800
10 0.7700 08600 0.8700
S0 08300 09100 09000

100 0.5800 07600 05700

Transform: Arcsin Square Root 1-Tailed Is tonic
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD Mean N-Mean
0 0.8767 1.0000 1.2141 1.1593 1.2661 4.404 3 0.8767 1.0000
10 0.8333 009506 11533 1.0706 1.2019 6.240 3 0936 2420 0.1574 0.8567 0.9772
50 0.8800 1.0038 12203 1.1458 1.2661 5.334 3 -0.095 2420 0.1574 0.8567 0.9772
*100 0.6367 0.7262 0.9267 0.8556 10588 12.356 3 4419 2420 0.1574 0.6367 0.7262
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0 01) 0.89802 0.805 0.3441 -0.7071
Bartlett's Test indicates equal variances (p = 0 77) 1.12431 11.3449
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU MSDu MSDp MSB MSE F-Prob df
Dunnett's Test 50 100 70.7107 2 0.11989 0.13653 0.05709 0.00635 0.00608

Linear Interpolation (80 Resamples)

P int % SD 95% CL(Exp) Skew

IC05 55.417 16.819 0000 69.550 -1.9863

IC10 65.379 5622 48474 91.277 0.3020

IC15 75.341 1.0

IC20 85.303 09 |

IC25 85.265 4

IC40 >100 038 1

ICS0 >100 0.7 4
@ 0.6 ]
c 0.5 4
§' 044
[.]] 4
x 034
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-48 Hour Devei pment

Start Date: TestiD OFF-1 Sample 1D.
End Date. Lab ID Sample Type.
Sample Date- Protocol. Test Species.
Comments®
C nc-% 1 2 3 4
0 0.8800 08800 0.8300 09400
10 08500 0.8400 0.9100
50 08800 0.9400 0.8900
100 09600 0.8400 0.8800
Transform: Arcsin Square Root 1-Tailed Is tonic
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD Mean N-Mean
0 08825 1.0000 12258 11458 13233 5970 4 0.8865 10000
10 0.8667 0.9821 11995 11593 12661 4 844 3 0449 2510 01470 0.8865 10000
50 09033 1.0236 12577 12171 13233 4562 3 -0.544 2510 01470 0.8865 10000
100 08933 10123 12486 11593 13694 8.695 3 -0.389 2510 01470 08865 10000
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.90574 0.814 0.62022 -0.7167
Bartlett's Test indicates equal vanances (p = 0.81) 0.98152 11 3449
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU MSDu MSDp MSB MSE F-Prob df
Bonferroni t Test 100 >100 1 0.10881 012287 000204 000589 0.79223 3,9

Linear Interpolation (80 Resamples)

Point % SD 95% CL(Exp) Skew
IC0S >100 .
IC10 >100
IC15 >100 10
IC20 >100 091
IC25 >100 4
IC40 >100 0.8 1
1C50 >100 0.7 -
° 06:1
e 054
20
€ 03
0.2 4
0.1 4
0.0 ¢~ —_—
0.1 +—rrrrrrrvrrrrrrrrrerrey
0 20 40 60 80 100
Dose %
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-48 Hour Development

Start Date. TestID OFF-2 Sampie ID
End Date: Lab ID. Sampie Type
Sample Date: Protocol’ Test Species
Comments —
Conc-% 1 2 3
0 0.8800 09800 09200
10 0.9100 0.8800 09300
50 0.8600 09200 09200
100 08900 0.9100 08600
Transform: Arcsin Square Root 1-Tailed Is tonic
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD Mean N-Mean
0 0.9267 1.0000 13100 12171 1.4289 8.266 3 0.9267 10000
10 0.8067 0.9784 12621 12171 13030 3.418 3 0 869 2420 0.1335 0.9067 09784
50 0.9000 0.9712 12518 1.1873 12840 4.462 3 1.055 2.420 0.1335 0.9000 0.9712
100 0.8867 0.9568 12287 1.1873 12661 3.219 3 1473 2,420 0.1335 0.8867 0.9568
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0 01) 096155 0.805 0.35237 0.33997
Bartlett's Test indicates equal variances (p = 0 51) 2.33036 11.3449
Hyp thesis Test (1-tail, 0.05) NOEC LOEC ChV TU MSDu MSDp MSB MSE F-Prob df
Dunnett's Test 100 >100 1 0.08112 00869 0.00351 0.00457 0.54303 3,8 '
Linear Interpolation (80 Resamples)
Point % SD 95% CL(Exp) Skew
IC0S >100
IC10 >100 ,
IC15 >100 1.0
iC20 >100 09 )
IC25 >100 J
IC40 >100 08 4
IC50 >100 0.7 ]
% 06 -
% 0S )
& 0.4:
0.3 1
0.2 4
01 -
(R e e m——
0 20 40 60 80 100
Dose %
Page 1 ToxCalec v5 0 Reviewed by.



48 Hour Development

Start Date TestiD OFF-3 Sampie ID.
End Date Lab iD Sampie Type
Sample Date: Protocol Test Species
Comments:

Conc-% 1 2 3

0 0.8800 0.9800 09200
10 09000 08800 0.9300
50 08200 0.8900 08700

100 0.8300 0.9200 0.8700

Transform: Arcsin Square Root 1-Tailed Isotonic
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat  Critical MSD Mean N-Mean
0 08267 1.0000 13100 12171 1.4289 8.266 3 0.9267 1.0000
10 08033 09748 12564 12171 13030 3.459 3 0.905 2420 01434 0.9033 09748
50 0.8600 0.9281 1.1891 11326 12327 4.311 3 2040 2420 01434 0.8667 09353
100 08733 0.9424 12106 11458 1.2840 5743 3 1677 2420 0.1434 08667 0.9353
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0 01) 0.97694 0 805 0.42765 -0 3562
Bartlett's Test indicates equai vanances (p = 0 64) 166837 11.3449
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU MSDu MSDp MSB MSE  F-Prob df
Dunnett's Test 100 >100 1 0.0882 0.09448 0.00861 0.00527 0.25683 3,8
Linear interpolation (80 Resamples)
P int % SD 95% CL(Exp) Skew
IC0S 35.091
IC10 >100
IC15 >100 1.0
IC20 >100 09:
IC25 >100 -
IC40 >100 08 4
ICS0 >100 07 1
@06 4
S 05 1
@
& 04 -
0.3
0.2 1
0.1 : e
0.0 &Fr—r—rrrrrrrrrvrrvrrrrrrrerry
0 20 40 60 80 100

Dose %
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<48 H ur Dev iopment

Start Date: TestiID OFF-4 Sample ID
End Date Lab iD Sample Type
Sample Date: Protocol Test Species
Comments:

Conc-% 1 2 3

0 08800 0.9800 09200
10 0.9100 08900 09000
50 09200 08300 089000

100 0.7700 08600 08100

“Transform: Arcsin Square Root 1-Tailed Isot nic
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD Mean N-Mean
0 0.9267 1.0000 13100 1.2171 14289 8.266 3 0.9267 10000
10 0.8000 0.9712 12493 12327 12661 1.336 3 1.036 2.420 01418 09000 0.9712
3
3

50 0.8833 09532 12263 1.1458 12840 5.861 1428 2420 01418 0.8833 0.9532
*100 0.8133 0.8777 11259 1.0706 11873 5.203 3.142 2420 01418 0.8133 08777

Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 097738 0 805 0.2884 -0.0794
Bartlett's Test indicates equal vanances (p = 0 25) 4 13417 11 3449

Hypothesis Test (1-tail, 0.05) NOEC LOEC ChVv TU MSDu MSDp mMSB MSE F-Prob

Dunnett's Test S0 100 70.7107 2 0.08703 0.09323 0.01761 000515 007304

Linear Interpolation (80 Resamples)

Point % SD 95% CL(Exp) Skew
IC05 52.143 25.757 0.000 120.599 -0.2504
IC10 85.238
IC15 >100 1.0
IC20 >100 :
IC25 >100 08 4
IC40 >100 08 4
1C50 >100 07
3 06 -
2 ]
80.5 e
2 .
0.3 A
0.2 4
01 ¢
0 0 Fr—rrrrrrrrrrrrrrrerr =
0 20 40 60 80 100

Dose %
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-48 Hour Development

Start Date: TestID OFF-5 Sample ID.
End Date Lab iD Sample Type.
Sample Date: Protocol Test Species’
Comments

Conc-% 1 2 3

0 08800 09800 0.9200
10 09100 08900 09200
S0 09000 09400 08600

100 0.8700 0.8100 0.8200

Transform: Arcsin Square Root 1-Tailed Is tonic
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat  Critical MSD Mean N-Mean
0 09267 1.0000 1.3100 12171 14289 8.266 3 0.9267 1.0000
10 09067 0.9784 12610 12327 1.2840 2.065 3 0.872 2420 01362 0.9067 0.9784
3
3

S0 0.8000 0.9712 12532 11873 13233 5435 1.009 2420 01362 0.9000 0.9712
*100 0.8333 0.8093 11515 11198 12019 3838 2818 2420 01362 0.8333 0.8993

Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0 01) 0.96983 0 805 0.5368 0.28058
Bartlett's Test indicates equal vanances (p = 0 36) 323514 11 3449
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU MSDu MSDp MSB MSE F-Prob df
Dunnett's Test 50 100 70.7107 2 0.08299 0.0889 001329 0.00475 0.10863 3,8
Linear interpolation (80 Resamples)
Point % SD 95% CL(Exp) Skew
IC0S 64.750
IC10 99.500
IC15 >100 10
1C20 >100 ]
IC25 >100 091
IC40 >100 038 A
IC50 >100 07 1
Q06 ]
p J
8 05 -
g -
@ 04 :
0.3 4
0.2 1
01 4 p
0 20 40 60 80 100
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Urchin Larval Development-48 Hour Development

Start Date: TestID OFF-6 Sampie ID.
End Date: Lab ID Sample Type.
Sample Date Protocol DLA 91-Modified Dinnel Test Species. AP-Arbacia punctulata
Comments:
Conc-% 1 2 3

0 0.8600 0.9400 0.8000
10 09500 0.9200 09500
50 08600 0.9200 0.7500

100 00300 00100 0.0100

Transform: Arcsin Square Root 1-Tailed Isot nic
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD Mean N-Mean
0 0.8667 1.0000 12059 1.1071 13233 9.063 3 0.8033 10000
10 0.9400 1.0846 1.3249 12840 13453 2.669 3 -1.705 2.420 0.1688 0.9033 10000
3
3

50 08433 0.9731 11728 1.0472 1.2840 10.153 0.474 2420 0.1688 0.8433 0.9336
*100 0.0167 0.0192 0.1248 0.1002 0.1741 34.193 15499 2,420 0.1688 0.0167 0.0185

Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates narmal distnbution (p > 0 01) 0.95656 0.805 0.02282 -0 1343
Bartlett's Test indicates equal vanances (p = 0.35) 3.30371 11.3449

Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU MSDu MSDp MSB MSE F-Pr b

Dunnett's Test 50 100 70.7107 2 0.13145 0.15063 0.93643 0.0073 4 2E-07

Linear Interpolation (80 Resamples)

Point % SD 95% CL(Exp) Skew

IC05 40.111 10.818 3.805 66.228 -0.1748
IC10 51835 5624 17835 58.683 -1.6798
IC15 54.567 2.908 41.757 61.029 -1.8869
IC20 57298 2275 47621 63.374 -0.6219
IC25 60.030 2.117 51034 65.720 -0.5858
IC40 68.226 1.680 61275 72756 -0.5895
IC50 73.690 1390 68102 77454 -0.5913

Response

Page 1 ToxCalc v5 0 Reviewed by:




-48 Hour Devel pment
Start Date: TestID OFF-7 Sample ID.
End Date: Lab ID: Sample Type:
Sampie Date: Protocol. Test Species:
Comments®
Conc-% 1 2 3
0 08600 09400 08000
10 07100 0.8100 0.8000
50 0.7200 07800 09300
100 07100 0.9400 0.8600
Transform: Arcsin Square Root 1-Tailed Isotonic
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat  Critical MSD Mean N-Mean
0 0.8667 1.0000 12059 11071 1.3233  9.063 3 0.8667 10000
10 0.7733 08923 1.0763 10021 1.1198 6 001 3 1245 2420 0.2519 0.8067 0.9308
S0 0.8100 09346 1.1329 10132 13030 13.358 3 0.701 2420 02519 0.8067 09308
100 0.8367 0.9654 11709 1.0021 13233 13.770 3 0336 2420 0.2519 0.8067 0.9308
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0 01) 0.96363 0 805 0.18354 -0.9651
Bartlett's Test indicates equal vanances (p = 0.70) 1.41592 11 3449
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU MSDu MSDp MSB MSE _ F-Prob df
Dunnett's Test 100 >100 1 0.20723 0.23747 0.00923 0.01625 0.65143 3,8

Linear Interpolation (80 Resamples)

P int % SD 95% CL(Exp) Skew
IC05* 7.2222
IC10 >100
IC15 >100 1.0
1C20 >100 09 ]
IC25 >100 .
1C40 >100 0.8 4
IC50 >100 07 )
* indicates IC estimate less than the lowest concentration 4
é 0.6 -
% 0S )
& 041
0.3 9
0.2 1
014 o---..._ O
0.0 &rrrrrrrrrrrrrr
[v] 20 40 60 80 100
Dose %
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Urchin Larval Development-48 Hour Development

Start Date: TestID OF-8 Sample ID.
End Date. Lab ID: Sample Type.
Sampie Date: Protocoi: DLA 91-Modified Dinnel Test Species: AP-Arbacia punctulata
Comments:
Conc-% 1 2 3
0 08000 0.9100 0.9400
10 0.8400 0.8500 08800
50 08500 08500 08100
100 0.1400 0.1700 0.1500
Transform: Arcsin Square Root 1-Tailed Isotonic
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD Mean N-Mean
0 09167 1.0000 1.2795 1.2490 1.3233  3.041 3 0.9167 1.0000
*10 0.8567 0.9345 1.1831 1.1593 12171 2.550 3 3.820 2420 00610 0.8567 0.9345
*50 0.8367 0.9127 1.1553 1.1198 1.1731 2.665 3 4923 2420 00610 0.8367 0.9127
*100 0.1533 0.1673 0.4021 0.3835 0.4250 5.245 3 34789 2420 00610 0.1533 0.1673
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.93882 0.805 0.29761 -1.2738
Bartlett's Test indicates equal vanances (p = 0.90) 0.58874 11.3449
Hyp thesis Test (1-tail, 0.05) NOEC LOEC Chv TU MSDu MSDp MSB MSE F-Prob df
Dunnett's Test <10 10 0.03661 0.0399 0.49321 0.00085 1.7E-09 3,8

Linear interpolation (80 Resamples)

Point % SD 95% CL(Exp) Skew

1C05* 7639 3.875 2986 33.747 28662

1C10 50.854 6.810 2.021 53.323 -2.4467

IC15 54207 0.883 50.517 56.579 -03168 10
IC20 57.561 0.829 54116 59.845 -03236 1
1C25 60.915 0.777 57714 63.110 -0.3307

IC40 70976 0631 68.502 72.906 -0 3504

IC50 77683 0.550 75690 79.443 -0.3541

* indicates IC estimate less than the lowest concentration
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Urchin Larval Devel pment-48 Hour Development

Start Date TestID OFF-9 Sampte ID.
End Date Lab iD Sampie Type:
Sample Date Protocol DLA 91-Modified Dinnel Test Species: AP-Arbacia punctulata
Comments
Conc-% 1 2 3

0 0.9000 09100 09400
10 08800 08700 08800
S0 0.0000 00000 00000

100 0.0400 0.0200 00000

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

Isotonic
MSD Mean N-Mean

N
0 09167 10000 1.2795 12490 1.3233  3.041 3 0.9167 1.0000
10 0.8767 0.9564 12120 12019 1.2171 0.720 3 1.921 2420 00850 0.8767 0.9564
*50 0.0000 0.0000 0.0500 0.0500 0.0500 0.000 3 35.001 2420 0.0850 0.0100 0.0109
*100 0.0200 0.0218 01311 0.0500 0.2014 58.161 3 32.693 2420 0.0850 0.0100 0.0109
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wiik's Test indicates normal distribution (p > 0.01) 0.91029 0.805 -0.2912 2.24418
Equality of vanance cannot be confirmed
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU MSDu MSDp MSB MSE F-Pr b df
Dunnett's Test 10 50 22.3607 10 0.05257 0.05729 134004 0.00185 4.5E-10 3,8
Linear Interpolation (80 Resamples)
Point % SD 95% CL(Exp) Skew
1C05 10269 0.945 4288 11.804 -1.1858
IC10 12.385 0.443 10.360 13.838 -0 1004
IC15 14500 0421 12605 15873 -0.0995 10 =9
IC20 16.615 0.400 14850 17908 -0.0985 0.8 ]
IC25 18.731 0.378 17096 19942 -0.0975 T
1C40 25.077 0.318 23691 26.100 -0 0942 08
IC50 29.308  0.281 28036 30271 -0.0921 07 ]
§ 0.6 :
Q 05 1
@ 4
x 04 :
0.3 1
0.2 1
0.1 4
0.0 F+—rrrrrrrrrrrrrrrvrrrery

0 20 40
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-48 Hour Deveiopment

Start Date TestID OFF-10 Sampie ID.
End Date Lab ID Sample Type.
Sample Date: Protocol Test Species
Comments. ~——
Conc-% 1 2 3
0 09100 09100 08800
10 0.8000 0.9300 0.8800
50 08700 0.9000 09200
100 08600 08800 089500
Transform: Arcsin Square Root 1-Tailed Isotonic
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD Mean N-Mean
0 0.8000 1.0000 1.2488 12171 12661 2.266 3 0.9017 10000
10 0.8033 1.0037 12564 1.2171 1.3030 3.459 3 -0.152 2420 01057 0.9017 1.0000
S0 0.8967 0.9963 12450 1.2019 12840 3.309 3 0109 2420 01057 0.8967 0.9945
100 08967 0.9963 12499 11873 13453 6.717 3 -0003 2420 01057 0.8967 0.9945
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0 01) 0.94978 0.805 06693 0.10455
Bartlett's Test indicates equal vanances (p = 0 54) 2.16977 11 3449
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU MSDu MSDp MSB MSE F-Prob df
Dunnett's Test 100 >100 1 0.07171 0.07964 #HtHHH# 000286 099493

9

Linear interpolation (80 Resamples)

Point % SD 95% CL(Exp) Skew
1C0S >100
IC10 >100
IC15 >100 10
IC20 >100 09
IC25 >100 4
IC40 >100 08 ’
IC50 >100 0.7 4
° 0.61
- 0.5 4
o E
& 04
Q 1
® 03
0.2 1
014
0.0 ~- 0—
0.1 B e o e B A
0 20 40 60 80 100
Dose %
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-48 Hour Devel pment

Start Date TestID OFF-11 Sample ID
End Date- Lab ID Sampie Type.
Sampie Date. Protocol Test Species
Comments:

Conc-% 1 2 3

0 0.9100 0.9100 08800
10 09500 0.9700 09500
50 08500 09000 089100

100 0.9200 0.8300 08500

Transform: Arcsin Square Root 1-Tailed Is tonic
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD Mean N-Mean
0 0.9000 1.0000 12498 1.2171 12661 2.266 3 0.9283 10000
10 0.9567 1.0630 1.3624 13453 13967 2179 3 -2.832 2420 0.0963 0.9283 10000
50 0.8867 09852 12294 1.1731 1.2661 4 027 3 0.511 2420 0.0963 08867 098551
100 0.8667 09630 12010 11458 12840 6.096 3 1.226 2420 00963 0.8667 09336
Auxiliary Tests - Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0 01) 0.94852 0.805 0.40404 -0.2097
Bartlett's Test indicates equal vanances (p = 0 57) 2.03414 11 3449
Hypothesis Test (1-tail, 0.05) NOEC LOEC chv TU MSDu MSDp MSB MSE  F-Prob df
Dunnett's Test 100 >100 1 0.0647 0.07185 0.01501 000237 0.01662 3,8
Linear Interpolation (80 Resamples)
Point % SD 95% CL(Exp) Skew
IC0S 61.875
IC10 >100
IC15 >100 10
IC20 >100 09:
IC25 >100 J
IC40 >100 08:
1C50 >100 07 1
8 0.5:
c 05+
] 4
& 044
L 4
€ 934
0.2 4
0.1 1
Q0O —— . ----"-TCTTToTTT
R O S — —————r———
0 20 40 60 80 100
Dose %
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48 H ur Development

Start Date: TestID. OFF-12 Sample ID
End Date: Lab ID: Sample Type:
Sampie Date: Protocoi: Test Species:
Comments: -
Conc-% 1 2 3
0 09100 09100 0.8800
10 09800 08700 0.9500
50 09000 0.9300 0.9400
100 0.9400 09500 0.9200
Transform: Arcsin Square Root 1-Tailed Isotonic
C nc-% Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD Mean N-Mean
0 0.9000 1.0000 1.2498 1.2171 12661 2.266 3 0.9233 1.0000
10 09333 1.0370 13254 12019 14289 8.661 3 -1.446 2.420 01266 0.9233 10000
S0 0.89233 1.0259 12918 12490 13233 2972 3 -0.804 2.420 01266 0.9233 1.0000
100 0.9367 1.0407 13176 12840 13453 2355 3 -1 296 2.420 01266 0.9233 1.0000
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normai distribution (p > 0 01) 0.90967 0.805 -0.5695 2.24152
Bartlett's Test indicates equal vanances (p =0 18) 4 86583 11.3449
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU MSDu  MSDp MSB MSE F-Prob df
Dunnett's Test 100 >100 1 0.08776 0.09746 0.00348 0.0041 0.50507 3,8 .
Linear Interpolation (80 Resamples)
P int % SD 95% CL(Exp) Skew
ICOS >100
IC10 >100
IC15 >100 10
iIC20 >100 09 .
IC25 >100 ]
IC40 >100 0.8 1
IC50 >100 07
8 0»6:
e 0.5 1
g 4
g 04
@ 03
0.2 4
0.1 4
0.0 A QA———— ) gr——
0.1 4 Ty v v
0 20 40 60 80 100
Dose %
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Urchin Larval Development-48 Hour Deveiopment

Start Date. Test ID. OF-13 Sampie 1D
End Date. Lab ID. Sampie Type:
Sampie Date: Protocol DLA 91-Modified Dinnel Test Species: AP-Arbacia punctulata
Comments-
Conc-% 1 2 3
0 0.9100 0.9100 08800
10 0.9800 0.9400 09600
50 0.8100 0.7900 07500
100 00800 0.0100 00000
Transform: Arcsin Square Root 1-Tailed Is tonic
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat  Critical MSD Mean N-Mean
0 0.9000 1.0000 12498 1.2171 1.2661 2.266 3 0.9300 1.0000
10 0.9600 1.0667 1.3739 1.3233 14289 3.852 3 -2.122 2420 0.1415 0.9300 1.0000
*50 0.7833 0.8704 10872 10472 1.1198  3.391 3 2779 2420 0.1415 0.7833 0.8423
*100 0.0300 0.0333 0.1456 00500 02868 85.651 3 18.878 2.420 0.1415 0.0300 0.0323
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.94402 0.805 0.87223 1.68148
Bartlett's Test indicates equal variances (p = 0.22) 4 43643 11 3449
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU MSDu MSDp MSB MSE F-Prob df
Dunnett's Test 10 50 22.3607 10 0.08957 0.11058 0.93455 0.00513 1.1E-07 3,8
Linear interpolation (80 Resamples)
P int % SD 95% CL(Exp)  Skew
ICOS 22.682 1.354 18.212 28.001 0.2593
IC10 35.364 2.708 26423 46.002 0.2593
IC15 48.045 2.863 34635 54484 -0.7686
1IC20 52.611 0.955 48.504 55749 -0.3341
IC25 556.697 0.891 51671 58802 -03170
IC40 64 956 0.756 61190 67490 -00969
IC50 71.128 0.730 67946 73836 01874
L
e
2
[ ]
4
Page 1 ToxCalc v5.0 Reviewed by _



-48 Hour Development

Start Date TestID OFF-14 Sampile ID
End Date. Lab ID Sample Type
Sampie Date Protocol. Test Species
Comments: .
Conc-% 1 2 3 4
0 0.8800 0.8800 0.8300 0.9400
10 0.9100 09200 09000
50 08300 0.8300 09400
100 0.8900 0.8800 0.9100
Transform: Arcsin Square Root 1-Tailed Isotonic -
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD Mean N-Mean
0 0.8825 1.0000 12258 1.1458 13233 5.970 4 0.8963 1.0000
10 0.9100 10312 12664 1.2490 12840 1382 3 -0.808 2510 01261 0.8963 10000
50 0.8667 0.9821 1.2050 1.1458 13233 8.506 3 0415 2.510 0.1261 0.8800 0.9819
100 0.8933 1.0123 1.2386 1.2171 12661 2.022 3 -0.255 2.510 0.1261 0.8800 0.9819
Auxiliary Tests Statistic Criticai Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0 01) 0.90783 0814 0.88861 069585
Bartlett's Test indicates equal vanances (p = 0 13) 5.66132 11 3449
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU MSDu MSDp MSB MSE F-Prob df
Bonferroni t Test 100 >100 1 0.0816 010343 0002 0.00433 071548

Linear Interpolation (80 Resampies)

" @

Point % SD 95% CL(Exp) Skew
1C05 >100
iIC10 >100
IC15 >100 10
IC20 >100 08 ]
IC25 >100 4
IC40 >100 08 )
IC50 >100 0.7 4
3 0.6:
g %1
& 04-
Q 4
€ 034
0.2 4
0.1 4
0.0 O—0— T .
0.1 +rrrrrrrrrereer v v
o] 20 40 60 80 100
Dose %
Page 1 ToxCalc v6 0 Reviewed by



Urchin Larvai Devel pment-48 Hour Development

Start Date. TestiD OFF-15 Sampie ID:
End Date Lab ID Sample Type:
Sampie Date: Protocol DLA 91-Modified Dinnel Test Species. AP-Arbacia punctulata
Comments:
Conc-% 1 2 3 4

0 08800 0.8800 08300 09400
10 0.9100 0.8%00 09100
50 0.8700 0.8900 09500
100 00000 00000 00200

Transform: Arcsin Square Root 1-Tailed

Conc-% Mean N-Mean Mean Min Max CV%

t-Stat Critical

Isotonic
MSD Mean N-Mean

N
0 08825 10000 12258 1.1458 1.3233 5.970 4 0.8964 1.0000
10 0.9033 1.0236 12550 1.2327 12661 1535 3 -0.623 2.510 0.1175 08964 1.0000
50 0.9033 10236 12600 12019 13453 5.989 3 -0.730 2510 0.1175 0.8964 1.0000
*100 0.0067 0.0076 0.0806 00500 0.1419 65.775 3 24459 2510 0.1175 0.0067 0.0074
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0 01) ’ 0.92659 0.814 0.64688 -0.2413
Bartlett's Test indicates equal variances (p = 0 43) 2.78256 11 3449
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU MSDu MSDp MSB MSE F-Prob df
Bonferroni t Test 50 100 70.7107 2 0.0847 0.09564 104334 0.00376 3.5E-09 3,9
Linear interpoiation (80 Resamples)
P int % SD 95% CL(Exp) Skew
IC0S $2.519 0.442 49626 52.559 -2.2371
IC10 55.037 0420 52298 55117 -2.2038
IC15 57.556 0.398 54970 57.676 -2.1579 1.0
IC20 60.075 0.376 57643 60.234 -2.0960 09;
IC25 62.584 0.356 60.315 62.793 -2.0145 g
IC40 70.150  0.301 68.321 70.468 -16127 °8:
IC50 75187 0272 73.561 75586 -1.1917 0.7 4
@ 0.6:
€ 0S5 -
& 04
('] 4
& 03
0.2 4
0.1 4
0.0 o
1
0.1 +rrrrrrrrvrr v —rrrr
0 20 40 60 80 100
Dose %
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-48 Hour Development _

Start Date. TestID OFF-16 Sample iD:
End Date- Lab ID Sample Type.
Sampie Date: Protocol: Test Species
Comments:

Conc-% 1 2 3

0 09800 0.9600 0.9500
10 09800 0.9600 09100
50 08600 0.9400 09300

100 0.8400 0.8700 07300

Transform: Arcsin Square Root 1-Tailed Is tonic
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD Mean N-Mean
0 09667 1.0000 1.3951 1.3453 1.4706 4.767 3 0.9667 1.0000
10 0.9500 0.9828 1.3548 1.2661 1.4289 6.080 3 0.622 2.420 01568 0.9500 09828
3
3

S0 0.9100 0.9414 12712 11873 13233 5773 1912 2.420 01568 0.9100 0.9414
*100 0.8133 0.8414 11285 10244 12019 8.212 4115 2.420 0.1568 0.8133 0.8414

Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.88707 0.805 -0.3946 -15021
Bartlett's Test indicates equal vanances (p = 0.98) 0.20482 11 3449
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU MSDu MSDp MSB MSE F-Prob
Dunnett's Test 50 100 707107 2 0.07597 0.07836 0.04165 00063 0.01471
Linear Interpolation (80 Resamples)
P int % SD 95% CL(Exp) Skew
ICOS 41.667 14.261 0.000 83.398 -0.4091
IC10 70.690
IC15 85 690
IC20 >100
IC25 >100
IC40 >100
IC50 >100
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-48 Hour Devel pment

Start Date. Test ID OFF-17 Sample ID:
End Date: Lab iD. Sample Type:
Sample Date: Protocol Test Species:
Comments:

Conc-% 1 2 3

0 0.9900 0.9600 0.9500
10 0.9500 0.9000 08700
S0 09700 0.9800 0.9800

100 08600 09800 09700

Transform: Arcsin Square Root 1-Tailed Isotonic
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD Mean N-Mean
0 09667 1.0000 13951 13453 1.4706 4767 3 0.9667 10000
10 0.9067 0.9379 12654 12019 1.3453 5.774 3 1922 2420 0.1633 09417 0.9741
3
3

50 09767 1.0103 14182 13967 1.4289 1310 -0.342 2420 01633 0.9417 0.9741
100 08367 09690 13376 11873 1.4289 9.807 0.852 2420 0.1633 0.9367 0.9690

Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test Indicates normal distribution (p>001) 0.93978 0.805 -0.8922 0 36634
Bartlett's Test indicates equal vaniances (p = 0 21) 4 53674 11 3449
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU MSDu MSDp MSB MSE F-Prob df
Dunnett's Test 100 >100 1 0.08002 0.08254 0.01392 000683 0.18706 3, 8
Linear Interpolation (80 Resamples)
P int % SD 95% CL(Exp) Skew
IC0S >100
IC10 >100
IC15 >100 10
1C20 >100 09 .
IC25 >100 J
IC40 >100 0.8 :
1CS0 >100 0.7 -
8 06 :
g 0.5 -
08" 0.4 4
X 03 -
0.2 4
014
00 g0 T
0.1 +rrrrrrr—rrrrrrrrrrrrerer
0 20 40 60 80 100
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Urchin Larval Development-48 Hour Development

Start Date. TestiD OFF-18 Sample ID.

End Date- Lab ID Sample Type.

Sampie Date Protocol DLA 91-Modified Dinnel Test Species AP-Arbacia punctulata

Comments® —
C nc-% 1 2 3

0 09500 0.9100 09500
10 09700 09400 09600
50 0.5600 03300 03400

100 00100 0.0000 0.0100

Transform: Arcsin Square Root 1-Tailed Isotonic
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD Mean N-Mean
0 0.9367 - 1.0000 13189 1.2661 1.3453  3.466 3 0.9467 1.0000
10 0.9567 10214 13632 1.3233 1.3967 2.721% 3 -0.736  2.420 0.1456 0.9467 1.0000
3
3

*50 0.4100 04377 06933 06119 08455 19.027 10.400 2420 0.1456 0.4100 0.4331
*100 00067 0.0071 00835 0.0500 0.1002 34693 20.540 2.420 0.1456 0.0067 0.0070

Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.89053 0.805 1.08598 2.23521
Bartlett's Test indicates equal vanances (p = 0.17) 5.01348 11.3449
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChVv TU MSDu MSDp MSB MSE F-Prob df
Dunnett's Test 10 50 22.3607 10 0.08771 0.09352 109446 000543 7 1E-08 3,8 .
Linear Interpolation (80 Resamples)
P int % SD 95% CL(Exp) Skew
IC0S 13.528 0.400 12,583 14828 0.3442
IC10 17.056 0.795 15.166 19.656 03733
IC15 20.584 1.190 17.749 24484 0.3808 10
IC20 24.112 1.586 20332 29.312 0.3842 09:
IC25 27.640 1981 22916 34140 0 3861 g
IC40 38224 3168 30665 48625 0.3888 08 1
IC50 45280 3.992 35831 58.813 0.3225 0.7 4
@ 05:
c 05 -1
§' 0.4 4
(] <
® 034
0.2 4
0.1 4
1
0.0 4 3
0.1 +rrrrrrrrrrrreerererrrerery
0 20 40 60 80 100

Dose %
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Urchin Larval Development-48 Hour D vel pment

Start Date: Test ID OFF-18 Sample ID.
End Date: Lab ID Sample Type:
Samplie Date Protocoi: DLA 91-Modified Dinnel Test Species: AP-Arbacia punctulata
Comments:
Conc-% 1 2 3 4
0 0.8800 0.8800 08300 09400
10 08400 0.8900 08900
50 0.9200 0.8800 09100
100 01500 0.1700 0 1400
Transform: Arcsin Square Root 1-Tailed Isotonic
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD Mean N-Mean
0 0.8825 1.0000 12258 1.1458 13233 5970 4 0.8864 1.0000
10 0.8733 09896 1.2082 1.1593 1.2327 3.510 3 0.455 2510 0.0968 0.8864 1.0000
S0 09033 10236 1.2557 1.2171 1.2840 2.761 3 -0.776  2.510 0.0968 0.8864 1.0000
*100 0.1533 0.1737 0.4021 03835 04250 5.245 3 21.356 2510 0.0968 0.1533 0.1730
Auxiliary Tests Statistic Critical Sk w Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0 01) 0.95325 0.814 0.35007 1.39211
Bartiett's Test indicates equal varniances (p = 0.41) 2.91368 11.3449
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU MSDu MSDp MSB MSE F-Prob df
Bonferroni t Test S0 100 70.7107 2 0.06843 0.07727 0.52784 0.00255 1.3E-08 3,9

Linear interpolation (80 Resamples)

Point % SD 95% CL(Exp) Skew
IC05 $3.023 0.614 48.687 53.112 -14349
IC10 56.046 0.583 52,013 56224 -1.3814
IC15 59.068 0.554 55340 59.336 -13092
IC20 62.092 0527 58548 62.447 -12155
IC25 65.115 0502 61730 65559 -10981
IC40 74183 0.446 71721 74895 -06194
IC50 80229 0.428 77987 81119 -0.2724
o
7]
c
o
a
0
]
x
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Urchin Larval Development-48 Hour Development

Start Date’ TestiD OFF-20 Sampie ID.
End Date Lab ID. Sample Type:
Sample Date’ Protocol DLA 91-Modified Dinnel Test Species AP-Arbacia punctulata
Comments
Conc-% 1 2 3
0 0.8500 0.9100 09500
10 09500 09400 09600
50 00100 00000 00000
100 0.0000 0.0000 00000
Transform: Arcsin Square Root 1-Tailed Is tonic
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat  Critical MSD Mean N-Mean
0 09367 1.0000 1.3189 1.2661 1.3453 3.466 3 0.9433 10000
10 0.9500 1.0142 13460 13233 1.3694 1.713 3 -1130 2420 00581 0.9433 1.0000
*50 00033 00036 00667 00500 0.1002 43.383 3 52143 2.420 0.0581 0.0033 00035
*100 00000 0.0000 0.0500 0.0500 00500 0.000 3 52.840 2420 00581 0.0000 0.0000
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0 01) 0.92659 0.805 -0.5609 0.2294
Equality of variance cannot be confirmed
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TV MSDu MSDp MsSB MSE F-Pr b df
Dunnett's Test 10 50 22.3607 10 003095 0.033 162377 0.00086 10E-11 3,8

Linear Interpolation (80 Resamples)

P int % SD 95% CL(Exp) Skew
IC05 12.007 0.074 11.441 12.022 -2.9220
IC10 14.014 0.070 13.478 14.045 -28227
IC15 16.021 0.068 15515 16.067 -2.6660 1.0 >
IC20 18.028 0.065 17552 18.089 -2.4496 091
IC25 20.035 0064 19583 20.112 -2.1795 1
IC40 26.057 0.063 25699 26.178 -12397 081
IC50 30.071 0.066 29773 30223 -0.7321 0.7 4
9 0.6-‘{
c 0.5 1
§' 0.4 1
[} 9
X 0.3
0.2 1
0.1 4
0.0 ¢
21 +rrrrrrvrr v
0 20 40 60 80 100
Dose %
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-48 Hour Deveiopment

Start Date: Test iD: OFF-21 Sampie ID.
End Date’ Lab ID: Sample Type:
Sample Date: Protocol Test Species:
Comments:

Conc-% 1 2 3

0 08500 098100 0.9500
10 08700 0.9700 09900
50 0.8600 0.7000 06300

100 08700 0.8500 0.9400

Transform: Arcsin Square Root 1-Tailed Isotonic
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat  Critical MSD Mean N-Mean
0 09367 1.0000 1.3189 12661 1.3453 3466 3 0.9567 1.0000
10 09767 1.0427 14214 13967 147068 3.002 3 -1.315 2420 01885 0.9567 10000
3
3

*50 0.7300 0.7794 1.0318 0.9169 1.1873 13.540 3.685 2420 0.1885 0.8250 0.8624
100 0.89200 09822 12977 1.1731 13967 8.784 0272 2420 0.1885 0.8250 08624

Auxiliary Tests Statistic Critical Skew Kurt

Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.96626 0.805 0.24477 -0.0273

Bartlett's Test indicates equal vaniances (p = 0.35) 3 24928 11.3449

Hypoth sis Test (1-tail, 0.05) NOEC LOEC ChV TU MSDu MSDp MSB MSE F-Prob df

Dunnett's Test 10 50 22.3607 10 0.11964 0.12757 0.08278 000911 0.00589 3,8
Linear Interpolation (80 Resamples)

P int % SD 95% CL(Exp) Skew

IC05 24532 3578 15482 45322 08404

IC10 39.063

IC15 >100 1.0

IC20 >100 08 .

1C25 >100 1

IC40 >100 081

1C50 >100 0.7 -

Response
o
H
.
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Urchin Larvai Deveiopment-48 Hour Development

Start Date Test iD. OFF-22 Sampte ID.

End Date Lab ID Sample Type'

Sample Date Protocol. DLA 91-Modified Dinnel Test Species: AP-Arbacia punctulata

Comments: —
Conc-% 1 2 3

0 0.9100 08400 0.8800
10 0.7900 08400 08900
50 0.9000 0.8600 09000

100 00700 0.1500 00800

Transform: Arcsin Square Root 1-Tailed is t nic
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD M an N-M an
0 0.8767 1.0000 12141 11593 1.2661 4.404 3 0.8767 1.0000
10 08400 0.9582 11623 1.0948 1.2327 5.940 3 1.081 2420 01161 0.8633 0.9848
50 08867 10114 12285 1.1873 1.2490 2.902 3 -0.298 2.420 0.1161 0.8633 0.9848
*100 0.1000 0.1141 03174 0.2678 03977 22.111 3 18.684 2420 0.1161 01000 01141
Auxiliary Tests Statistic Critical Skew Kurt
Shaptro-Wilk's Test indicates normal distribution (p > 0 01) 0.93926 0.805 0.28736 -1.2006
Bartlett's Test indicates equal vanances (p = 0.84) 0.84996 11.3449
Hyp thesis Test (1-tail, 0.05) NOEC LOEC Chv TU MSDu MSDp MSB MSE F-Prob
Dunnett's Test 50 100 70.7107 2 0.08547 0.09734 0.58881 0.00346 1.4E-07

Linear Interpolation (80 Resamples)

Point % SD 95% CL(Exp) Skew

1C05 51.998 10.565 0.000 53.937 -3.6519

IC10 54.869 0.933 49.990 56.913 -08986

IC15 5§7.740 0.883 53.118 59.889 -0.8929 10
IC20 60.611  0.838 56.246 62.865 -0.8593 )
IC25 63 483 0.801 59.374 65841 -0.7912

IC40 72086 0744 68758 74769 -0.3857

IC50 77838 0.757 75014 80.722 -00768

Response
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Urchin Larval Development-48 Hour Devei pment

Start Date: Test ID OFF-23 Sample ID:
End Date Lab ID Sampie Type:
Sample Date: Protocol- DLA 91-Modified Dinnel Test Species: AP-Arbacia punctulata
Comments:
Conc-% 1 2 3

0 0.8500 0.9100 0.9500
10 0.9800 0.9700 0.9400
50 0.0600 02100 0.1200

100 0.0000 0.0000 0.0000

Transform: Arcsin Square Root 1-Tailed Is t nic
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD Mean N-Mean
0 09367 1.0000 1.318% 1.2661 1.3453 3.466 3 0.9500 1.0000
10 0.9633 1.0285 13830 1.3233, 1.4289 3.912 3 -1.167 2.420 0.1329 0.9500 1.0000
*50 0.1300 0.1388 0.3591 0.2475 0.4760 31.853 3 17.475 2420 0.1329 0.1300 0.1368
*100 0.0000 0.0000 0.0500 0.0500 0.0500 0.000 3 23.102 2.420 0.1329¢ 0.0000 0.0000

Auxiliary Tests Statistic Critical Skew Kurt

Shapiro-Wilk's Test indicates normai distribution (p > 0 01) 0.94674 0.805 -0.0081 1.32357
Equality of vanance cannot be confirmed

Hyp thesis Test (1-tail, 0.05) _ NOEC LOEC _ ChV TU  MSDu MSDp MSB __ MSE  F-Prob _ df

Dunnett's Test 10 50  22.3607 10 0.07879 0.08401 1.36401 0.00452 1.4E-08 3,8
Linear interpoiation (80 Resamples)
Point % SD 95% CL(Exp) Skew
IC05 12317 0.105 12.030 12.633 -0.9459
IC10 14634 0.186 14.060 15.266 0.1872
IC15 16.951  0.273 16.089 17899 0.3543 10
IC20 19.268 0.360 18.127 20.532 0.3964 09:
IC25 21.585 0.448 20.169 23.165 0.4101 g
IC40 28.537 0.714 26270 31.065 04171 0.8
1C50 33.171  0.891 30.337 36.331 04164 0.7 1
3 0.5:
€ 05 -
£ 04
(] <
X 03
0.2 4
0.1 1
0.0 o=
0.1 +rvrrrrvrverrrrerrrrereerrreey
0 20 40 60 80 100

Dose %
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Appendix |

ToxCalc output for monthly sodium dodecy! sulfate (SDS) reference toxicant tests with the
sea urchin. The linear interpolation method of regression analysis, available on ToxCalc
(version 4.0.8) from TidePool Scientific Software, was used to caiculate the SDS IC values
(i.e., the inhibition concentration derived from the point estimation) The IC05-1C50 is
shown as mg/L SDS. The SD (standard deviation) and 95% confidence limits (CLs) are
shown for each IC value. The “Skew’ is the skewness of the bootstrap distribution.

SAIC/ETC/1229-11Aug98




Sperm Cell Fertilization Test-Proportion Fertilized

Start Date: TestID. 980411 Sample ID.
End Date: Lab ID. Sample Type:
Sample Date. Protocol: DL 87-Dinnel/Link Test Species.
Comments:

Conc-mg/L 1 2

0 0.6200 0.8000
3.8 0.6000 0.6700
506 0.5500 0.5300
6.75 0.5700 0.5800
9 0.0600 0.1000

12 0.0100 0.0100

Linear interpolation (80 Resamples)

Point mg/L SD 95% CL(Exp) Skew
1C05* 1.7987 1.3600 0.0000 12.0651 0.2051
IC10* 3.5973 1.2823 0.0000 162440 0.1426
IC15 43121 1.5035 0.0000 14.6576 0 4026 1.0
IC20 48893 1.2384 0.0000 13.4845 0.4194 09 1]
1IC25 6.8678 1.1396 0.0000 8.1111 -1.2593 ’
IC40 7.3696 0.1743 6.2538 8.3324 -0.1748 0.8 4
IC50 7.7042 0.1463 6.7048 85052 -0.2272 07 1
* indicates IC estimate less than the lowest concentration 4
%0.6:
%0.5
& 04
0.3 4
024
0.1 1
0.0 —rrr—rrr—r—r—r—
o} S 10 15

Dose mg/L
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Sperm Cell Fertilization Test-Proportion Fertilized

Start Date: TestID 980502 Sampile ID.
End Date: Lab ID: Sample Type.
Sample Date Protocol: DL 87-Dinnel/Link Test Species:
Comments:
Conc-mg/L 1 2 3
0 09400 0.9700 0.9500
3.8 0.9800 0.9700 0.9900
5.06 0.8500 0.9400 0.8800
6.75 0.4100 0.4700 0.4200
9 0.0100 0.0500 0.0100
12 0.0200 0.0100 0.0100
Linear Interpolation (80 Resamples)
P int mg/L SD 95% CL(Exp) Skew
IC0O5 45943 02381 4.0507 5.6433 0.7060
IC10 5.1340 0.0998 4.5815 5.3962 -1.0240
IC15 5.3129 0.0680 5.0493 5.5622 -0.0148
IC20 54918 0.0609 5.2660 5.7000 -0.0503
1C25 56706 0.0545 5.4675 5.8656 -0.0796
IC40 6.2072 0.0440 6.0672 6.4073 0.0756
IC50 6.5650 0.0470 64144 6.7487 0.3167
o
e
2
0
&
0.1 +—r—+—T—"rTr—TTTrTrr—rr—
0 5 10 15
Dose mg/L
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Appendix J

Sea urchin responses to performance control water (1.e., filtered natural seawater) for
32 test series performed at the ETC. "Mean Fertilization” refers to the percentage of
fertilized eggs observed at the end of the sperm cell test. Fertilization was measured in
2 or 3 replicate chambers and is presented as a percentage.

SAIC/ETC/1229-11Aug98




APPENDIX J
PERFORMANCE CONTROL FERTILIZATION
DRAFT MARINE ECOLOGICAL RISK ASSESSMENT
OLD FIRE FIGHTING TRAINING CENTER, NETC
NEWPORT, RHODE ISLAND

PAGE 1 OF 1
Mean
Test Fertilization
No. (%)
1 97
2 100
3 95
4 96
Gl 96
6 99
7 99
8 99
9 91
10 99
11 98
12 88
13 99
14 97
15 97
16 90
17 100
18 98
19 98
20 98
21 97
22 98
23 97
24 98
25 84
26 95
27 97
28 98
29 99
30 99
31 71
32 96




Appendix K

Sea urchin, Arbacia punctulata, pore water test results of Old Fire Fighting Training
Center sediment samples. "ETC Sample ID" is the identification number assigned to
the sample in the laboratory. "Sample ID" are station numbers assigned by field
personnel except in the case of NSW, filtered natural seawater collected from lower
Narragansett Bay, RI. "ETC Exp. No." is the identification number assigned to the test
series. "Conc." is the concentration of the pore water. Dilutions were created by
mixing the pore water with natural seawater. "Rep No." refers to the replicate number
assigned to each test chamber. The "SD" refers standard deviation of the mean
number of normal larvae. The "Mean No. of Normal Larvae as % of LIS" is the ratio of
the actual mean number normal to the mean number of normal in the corresponding
LIS pore water treatment. The "p value" refers to the probability that the observed
differences in development between test pore water and LIS pore water occurred
strictly by chance and was obtained using Excel's t-Test. Low values infer highly
significant differences. Development in the test pore water was considered statistically
different from the LIS pore water when p < 0.05. Test sediment pore water
concentrations in which development was lower and statistically different from LIS
sediment pore water concentrations were flagged.

SAIC/ETC/1229-11Aug98




NEWPORT, RHODE ISLAND

APPENDIX K

SEA URCHIN DEVELOPMENT PORE WATER TEST RESULTS

DRAFT MARINE ECOLOGICAL RISK ASSESSMENT
OLD FIRE FIGHTING TRAINING AREA, NETC

PAGE 1 OF 24
Mean No.
Mean of Normal
ETC No. of No. of Larvae No. of
SAIC ETC Sample Exp. | Conc.| Rep | Normal Normal as % of Abnormal
ID ID No.™ | (%) | No.| Larvae | Larvae | sp® Ls® |pvalue] Larvae |Comment

NSW NSW 980408 0 1 78 81 3.0 100 22
NSW NSwW 980408 0 2 81 19
NSW NSW 980408 0 3 84 16
LIS LIS 9804081 10 1 76 81 4.6 100 24
LIS LIS 980408 | 10 2 84 16
LIS LIS 980408 | 10 3 84 16
LIS LIS 980408 | 50 1 74 79 5.0 100 26
LIS LIS 980408 | 50 2 80 20
LIS LIS 980408 | 50 3 84 16
LIS LIS 980408 | 100 1 1 8 30 100 89
LIS LIS 980408 | 100 2 5 95
LIS LIS 980408 | 100 3 8 92




APPENDIX K

SEA URCHIN DEVELOPMENT PORE WATER TEST RESULTS
DRAFT MARINE ECOLOGICAL RISK ASSESSMENT

OLD FIRE FIGHTING TRAINING AREA, NETC

NEWPORT, RHODE ISLAND

PAGE 2 OF 24
Mean No.
Mean of Normal
ETC No. of No. of Larvae No. of
SAIC ETC Sample Exp. | Conc.| Rep| Normal Normal as % of Abnormal
ID ID No.” | (%) | No. | Larvae | Larvae | sD® LIS®  |pvalue®| Larvae |Comment

NSwW NSwW 980404 0 1 87 90 49 112 13
NSwW NSwW 980404 0 2 88 12
NSW NSW 980404 0 3 96 4
OF-1 OF-SS1 980404 | 10 1 89 84 10.1 103 11
OF-1 OF-SS1 980404 | 10 2 90 10
OF-1 OF-SS1 980404 | 10 3 72 28
OF-1 OF-Ss1 980404 | S0 1 5 7 38 8 0.00 95 -
OF-1 OF-SS1 980404 | 50 2 1 89
OF-1 OF-SS1 980404 | 50 3 4 96
OF-1 OF-SS1 980404 | 100 1 0 0 0.0 0 0.02 100 b
OF-1 OF-SS1 980404 | 100 2 0 100
OF-1 OF-SS1 980404 | 100 3 0 100




APPENDIX K

SEA URCHIN DEVELOPMENT PORE WATER TEST RESULTS
DRAFT MARINE ECOLOGICAL RISK ASSESSMENT
OLD FIRE FIGHTING TRAINING AREA, NETC
NEWPORT, RHODE ISLAND

PAGE 3 OF 24
Mean No.
Mean of Normal
ETC No. of No. of Larvae No. of
SAIC ETC Sample Exp. | Conc.| Rep| Normal Normal as % of Abnormal
ID ID No™ | (%) | No. | Larvae | Larvae | sD® LIs® |pvalue®| Larvae |Comment
NSW NSW 980404 0 1 87 90 49 112 13
NSw NSwW 980404 0 2 88 12
NSwW NSW 980404 0 3 96 4
OF-2 OF-SS2 980404 | 10 1 86 88 3.8 108 14
OF-2 OF-SS82 980404 | 10 2 92 8
OF-2 OF-8S2 980404 | 10 3 85 15
OF-2 OF-SS2 980404 | 50 1 11 13 2.5 17 0.00 89 b
OF-2 OF-SS2 980404 50 2 16 84
OF-2 OF-SS2 980404 | 50 3 13 87
OF-2 OF-SS82 980404 | 100 1 o 0 0.0 0 0.02 100 ll
OF-2 OF-SS2 980404 | 100 2 0 100
OF-2 OF-SS§2 980404 | 100 3 0 100




APPENDIX K

SEA URCHIN DEVELOPMENT PORE WATER TEST RESULTS
DRAFT MARINE ECOLOGICAL RISK ASSESSMENT
OLD FIRE FIGHTING TRAINING AREA, NETC
NEWPORT, RHODE ISLAND

PAGE 4 OF 24

Mean No.

Mean of Normal

ETC No. of No. of Larvae No. of
SAIC ETC Sample Exp. | Conc.| Rep| Normal Normal as % of Abnormal
ID D No." | (%) | No. | Larvae | Larvae | sD® LIS®  [pvalue®| Larvae |Comment

NSW NSw 980302 0 1 85 89 7.2 109 15
NSwW NSwW 980302 0 2 89 11
NSwW NSw 980302 0 3 76 24
NSW NSw 980302 0 4 95 5
NSW NSW 980302 0 5 91 9
NSW NSwW 980302 0 6 95 5
OF-3 OF-SS3 980302 | 10 1 81 88 6.6 108 19
OF-3 OF-SS3 980302 10 2 89 11
OF-3 OF-SS3 980302 10 3 94 16
OF-3 OF-SS3 9803021 50 1 75 73 21 92 0.07 25
OF-3 OF-SS3 980302 | 50 2 71 29
OF-3 OF-SS3 980302 | 50 3 72 28
OF-3 OF-S883 980302 | 100 1 3 4 1.7 50 0.07 97
OF-3 OF-SS3 980302 | 100 2 6 94
OF-3 OF-SS3 980302 | 100 3 3 97




APPENDIX K
SEA URCHIN DEVELOPMENT PORE WATER TEST RESULTS _

OLD FIRE FIGHTING TRAINING AREA, NETC

NEWPORT, RHODE ISLAND

DRAFT MARINE ECOLOGICAL RISK ASSESSMENT

PAGE 5 OF 24
fr
Mean No.
Mean of Normal
ETC No. of No. of Larvae No. of
SAIC ETC Sample Exp. | Conc.| Rep| Normal Normal as % of Abnormal
ID D No™ | (%) | No. | Larvae Larvae sp®@ LIS® |pvalue®| Larvae |Comment
NSW NSW 980302 0 1 85 89 7.2 109 15
NSW NSW 980302 0 2 89 11
NSW NSW 980302 0 3 76 24
NSW NSW 980302 0 4 95 5
NSW NSwW 980302 0 5 91 9
NSW NSW 980302 0 6 95 5
OF-4 OF-SS4 980302 | 10 1 90 90 1.0 111 10
OF-4 OF-SS4 980302 10 2 91 9
OF-4 OF-SS4 980302 | 10 3 89 11
OF-4 OF-SS4 980302 | 50 1 86 83 31 104 14
OF-4 OF-SS4 980302 | 50 2 80 20
OF-4 OF-SS4 980302 50 3 82 18
OF-4 OF-SS4 980302 | 100 1 81 85 4.7 1058 19
OF-4 OF-S84 980302 100 2 90 10
OF-4 OF-SS4 980302 | 100 3 83 17




APPENDIX K

SEA URCHIN DEVELOPMENT PORE WATER TEST RESULTS
DRAFT MARINE ECOLOGICAL RiSK ASSESSMENT
OLD FIRE FIGHTING TRAINING AREA, NETC

NEWPORT, RHODE ISLAND

PAGE 6 OF 24
Mean No.
Mean of Normal
ETC No. of No. of Larvae No. of
SAIC ETC Sample Exp. | Conc.|{ Rep| Normal Normal as % of Abnormal
ID ID No.” | (%) | No. | Larvae | Larvae | sp® LIS®  |pvalue®| Larvae |Comment

NSW NSW 980302 0 1 85 89 7.2 109 15

NSW NSW 980302 0 2 89 1

NSW NSW 980302 0 3 76 24

NSW NSwW 980302 0 4 95 5

NSW NSwW 980302 0 5 91 9

NSw NSW 980302 0 6 95 5

OF-5 OF-SS5 980302 | 10 1 48 19 251 24 0.02 52 e
OF-5 OF-SS5 980302 10 2 9 91

OF-5 OF-SS85 980302 | 10 3 1 99

OF-5 OF-SS5 980302 | S0 1 2 1 1.2 1 0.00 98 h
OF-5 OF-SS5 980302 | 50 2 0 100

OF-5 OF-S85 980302 | 50 3 0 100

OF-5 OF-SS5 980302 | 100 1 ) 0 0.0 0 0.02 100 i
OF-5 OF-SS5 980302 | 100 2 0 100

OF-5 OF-S85 980302 | 100 3 0 100
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SEA URCHIN DEVELOPMENT PORE WATER TEST RESULTS
DRAFT MARINE ECOLOGICAL RISK ASSESSMENT
OLD FIRE FIGHTING TRAINING AREA, NETC
NEWPORT, RHODE ISLAND

PAGE 7 OF 24
Mean No.
Mean of Normal
ETC No. of No. of Larvae No. of
SAIC ETC Sample Exp. | Conc.| Rep| Normal Normal as % of Abnormal
ID ID No." | (%) | No. | Larvae | Larvae | sp® LIS®  |pvale| Larvae [Comment
NSW NSwW 980302 ] 1 85 89 7.2 109 15
NSwW NSW 980302 0 2 89 11
NSW NSw 980302 0 3 76 24
NSW NSW 980302 0 4 95 5
NSwW NSwW 980302 0 5 91 9
NSW NSW 980302 0 6 95 5
OF-6 OF-SS6 980302 | 10 1 84 85 1.2 105 16
OF-6 OF-5S6 980302 10 2 86 14
OF-6 OF-SS6 980302 | 10 3 86 14
OF-6 OF-SS6 980302 | S0 1 80 79 32 99 043 20
OF-6 OF-5S6 9803021 50 2 81 19
OF-6 OF-SS6 980302 | 50 3 75 25
OF-6 OF-SS6 980302 | 100 1 6 6 1.5 79 0.23 94
OF-6 OF-SS6 980302 | 100 2 8 92
OF-6 OF-SS6 980302 | 100 3 5 95




APPENDIX K

SEA URCHIN DEVELOPMENT PORE WATER TEST RESULTS
DRAFT MARINE ECOLOGICAL RISK ASSESSMENT

OLD FIRE FIGHTING TRAINING AREA, NETC

NEWPORT, RHODE ISLAND

PAGE 8 OF 24
Mean No.
Mean of Normal
ETC No. of No. of Larvae No. of
SAIC ETC Sample Exp. | Conc. | Rep| Normal Normal as % of Abnormal
ID ID No.” | (%) | No. | Larvae | Larvae | sD® LIS® [pvalue®| Larvae |Comment

NSwW NSW 980302 0 1 85 89 7.2 109 15
NSW NSwW 980302 0 2 89 11
NSW NSW 980302 0 3 76 24
NSW " NSW 980302 0 4 95 5
NSW NSW 980302 0 5 91 9
NSW NSW 980302 0 6 95 5
OF-7 OF-SS7 980302 | 10 1 88 88 20 108 12
OF-7 OF-SS87 980302 | 10 2 86 14
OF-7 OF-SS7 980302 | 10 3 90 10
OF-7 OF-SS7 8980302 | 50 1 86 81 47 102 14
OF-7 OF-SS7 980302 | 50 2 77 23
OF-7 OF-SS7 980302 | 50 3 79 21
OF-7 OF-SS7 980302 100 1 2 1 1.2 8 0.02 98 il
OF-7 OF-SS7 980302 | 100 2 0 100
OF-7 OF-SS7 980302 { 100 3 0 100
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SEA URCHIN DEVELOPMENT PORE WATER TEST RESULTS
DRAFT MARINE ECOLOGICAL RISK ASSESSMENT
OLD FIRE FIGHTING TRAINING AREA, NETC
NEWPORT, RHODE ISLAND
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Mean No.

Mean of Normal

ETC No. of No. of Larvae No. of
SAIC ETC Sample Exp. | Conc.| Rep| Normal Normal as % of Abnormal
ID ID No.” | (%) | No. | Larvae | Larvae | sD® LIS®  |pvalue®| Larvae |comment
NSW NSW 980408 0 1 78 81 30 100 22
NSwW NSW 980408 0 2 81 19
NSW NSw 980408 0 3 84 ) 16
OF-8 OFF-8-SUR B | 980408 10 1 85 80 4.2 99 0.40 15
OF-8 OFF-8-SUR B | 980408 10 2 19 ’ 21
OF-8 OFF-8-SUR B | 980408 | 10 3 77 23
OF-8 OFF-8-SUR B | 980408 | 50 1 82 71 9.5 90 0.14 18
OF-8 OFF-8-SUR B | 980408 | 50 2 64 36
OF-8 OFF-8-SUR B | 980408 | 50 3 68 32
OF-8 OFF-8-SUR B | 980408 | 100 1 0 0 00 0 0.02 100 s

OF-8 OFF-8-SUR B | 980408 | 100 2 0 100
OF-8 OFF-8-SUR B | 980408 | 100 3 0 100




APPENDIX K

SEA URCHIN DEVELOPMENT PORE WATER TEST RESULTS
DRAFT MARINE ECOLOGICAL RISK ASSESSMENT
OLD FIRE FIGHTING TRAINING AREA, NETC
NEWPORT, RHODE ISLAND

PAGE 10 OF 24

Mean No.
Mean of Normal
ETC No. of No of Larvae No. of
SAIC ETC Sample Exp Conc. | Rep ] Normal Normal as % of Abnormal
ID ID No | (%) | No. | Larvae | Larvae | sD? LIS® |pvalue”| Larvae |Comment

NSW NSW 980408 0 1 78 81 3.0 100 22
NSW NSW 980408 0 2 81 19
NSW NSW 980408 0 3 84 16
OF-8 OFF-9-SUR B | 980408 | 10 1 83 74 11.0 91 0.20 17
OF-9 OFF-9-SUR B | 980408 | 10 2 62 38
OF-9 OFF-9-SUR B | 980408 | 10 3 78 22
OF-9 OFF-9-SUR B | 980408 | 50 1 0 0 0.0 0 0.00 100 b
OF-9 OFF-9-SUR B | 980408 | 50 2 0 100
OF-9 OFF-9-SUR B | 980408 | 50 3 0 100
OF-9 OFF-9-SUR B | 980408 | 100 1 9 3 49 42 0.12 91
OF-9 OFF-9-SUR B | 980408 { 100 2 1 99
OF-9 OFF-9-SUR B | 980408 | 100 3 0 100




APPENDIX K

SEA URCHIN DEVELOPMENT PORE WATER TEST RESULTS
DRAFT MARINE ECOLOGICAL RISK ASSESSMENT
OLD FIRE FIGHTING TRAINING AREA, NETC
-~ NEWPORT, RHODE ISLAND

PAGE 11 OF 24

Mean No.
Mean of Normal
ETC No. of No of Larvae No. of
SAIC ETC Sample Exp. | Conc.| Rep| Normal Normal as % of Abnormal
ID ID No | (%) | No. | Larvae | Larvae | sD®@ LIs® |pvalue®| Larvae |Comment

NSwW NSwW 980404 0 1 87 90 49 112 13
NSwW NSW 980404 0 2 88 12
NSW NSwW 980404 0 3 96 4
OF-10 OFF-10-SUR B| 980404 | 10 1 93 91 1.5 112 7
OF-10 OFF-10-SUR B 980404 | 10 2 91 9
OF-10 OFF-10-SUR B| 980404 | 10 3 90 10
OF-10 OFF-10-SUR B| 980404 | 50 1 71 74 3.6 93 0.11 29
OF-10 OFF-10-SUR B| 980404 | 50 2 78 22
OF-10 OFF-10-SUR B| 980404 | 50 3 73 27
OF-10 OFF-10-SUR B| 980404 | 100 1 0 0 0.0 0 0.02 100 b
OF-10 OFF-10-SUR B| 980404 | 100 2 0 100
OF-10 OFF-10-SUR B| 980404 | 100 3 0 100
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SEA URCHIN DEVELOPMENT PORE WATER TEST RESULTS
DRAFT MARINE ECOLOGICAL RISK ASSESSMENT
OLD FIRE FIGHTING TRAINING AREA, NETC
NEWPORT, RHODE ISLAND

PAGE 12 OF 24

Mean No.
Mean of Normal
ETC No. of No. of Larvae No. of
SAIC ETC Sample Exp. | Conc.| Rep| Normal Normal as % of Abnormal .
ID ID No. | (%) | No. | Larvae | Larvae | sp@ LIS® |pvaiue”| Larvae |Comment
NSwW NSW 980404 0 1 87 90 4.9 112 13
NsSwW NSwW 980404 0 2 88 12
NSW NSW 980404 0 3 96 4
OF-11 OFF-11-SUR B| 980404 10 1 91 94 25 115 9
OF-11 OFF-11-SUR B| 980404 10 2 94 6
OF-11 OFF-11-SUR B| 980404 | 10 3 96 4
OF-11 OFF-11-SUR B| 980404 | 50 1 98 95 3.1 119 2
OF-11 OFF-11-SUR B| 980404 | S0 2 92 8
OF-11 OFF-11-SUR B| 980404 | 50 3 94 6
OF-11 OFF-11-SUR B| 980404 | 100 1 23 9 12.2 113 77
OF-11 OFF-11-SUR B| 980404 | 100 2 3 97
OF-11 OFF-11-SUR B| 980404 | 100 3 1 99
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SEA URCHIN DEVELOPMENT PORE WATER TEST RESULTS
DRAFT MARINE ECOLOGICAL RISK ASSESSMENT
OLD FIRE FIGHTING TRAINING AREA, NETC
NEWPORT, RHODE ISLAND
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Mean No.
Mean of Normal
ETC No. of No. of Larvae No. of
SAIC ETC Sample Exp. | Conc.| Rep | Normal Normal as % of Abnormal
ID ID No” | (%) | No. | Larvae | Larvae | sD? Ls?® |pvalue®| Larvae |Comment

NSW NSW 980404 0 1 87 90 4.9 112 13
NSW NSwW 980404 0 2 88 12
NSW NSW 980404 0 3 96 4
OF-12 OFF-12-SUR B| 980404 | 10 1 93 93 1.5 114 7
OF-12 OFF-12-SUR B| 980404 | 10 2 94 6
OF-12 OFF-12-SUR B| 980404 | 10 3 91 9
OF-12 OFF-12-SUR B| 980404 | 50 1 0 1 0.6 1 0.00 100 b
OF-12 OFF-12-SUR B| 980404 | 50 2 1 99
OF-12 OFF-12-SUR B} 980404 | 50 3 1 99
OF-12 ° | OFF-12-SUR B} 980404 | 100 1 0 0 0.0 0 0.02 100 -
OF-12 OFF-12-SUR B| 980404 | 100 2 0 100
OF-12 OFF-12-SUR B| 980404 | 100 3 0 100




APPENDIX K

SEA URCHIN DEVELOPMENT PORE WATER TEST RESULTS
DRAFT MARINE ECOLOGICAL RISK ASSESSMENT
OLD FIRE FIGHTING TRAINING AREA, NETC
NEWPORT, RHODE ISLAND
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Mean No.
Mean of Normal
ETC No. of No. of Larvae No. of
SAIC ETC Sample Exp. | Conc.| Rep| Normal Normal as % of Abnormal
ID ID No." | (%) | No. | Larvae | Larvae | sD® LIS® |pvalue™| Larvae |Comment

NSW NSW 980404 0 1 87 90 4.9 112 13
NSW NSwW 980404 0 2 88 12
NSwW NSwW 980404 0 3 96 - 4
OF-13 OFF-13-SUR B| 980404 | 10 1 94 a3 23 114 6
OF-13 OFF-13-SUR B| 980404 | 10 2 94 6
OF-13 OFF-13-SUR B| 980404 | 10 3 90 10
OF-13 OFF-13-SUR B| 980404 | 50 1 0 0 0.0 0 0.00 100 il
OF-13 OFF-13-SUR B{ 980404 | 50 2 0 100
OF-13 OFF-13-SUR B| 980404 | 50 3 0 100
OF-13 OFF-13-SUR B| 980404 | 100 1 0 0 0.0 0 0.02 100 b
OF-13 OFF-13-SUR B| 980404 | 100 2 0 100
OF-13 OFF-13-SUR B{ 980404 [ 100 3 0 100
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SEA URCHIN DEVELOPMENT PORE WATER TEST RESULTS
DRAFT MARINE ECOLOGICAL RISK ASSESSMENT
OLD FIRE FIGHTING TRAINING AREA, NETC
NEWPORT, RHODE ISLAND
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Mean No.
Mean of Normal
ETC No. of No. of Larvae No. of
SAIC ETC Sample Exp. | Conc. | Rep | Normal Normal as % of Abnormal
ID ID No.™ | (%) | No. | Larvae Larvae sp®@ LIS® |pvalue®| Larvae |Comment

NSW NSwW 980408 0 1 78 81 3.0 100 22
NSW NSW 980408 0 2 81 19
NSW NSW 980408 0 3 84 16
OF-14 OFF-14-SUR B| 980408 | 10 1 79 79 40 97 0.27 21
OF-14 OFF-14-SUR B| 980408 | 10 2 75 25
OF-14 OFF-14-SUR B| 980408 | 10 3 83 16
OF-14 OFF-14-SUR B| 980408 | 50 1 79 81 44 102 21
OF-14 OFF-14-SUR B| 980408 | 50 2 78 22
OF-14 OFF-14-SUR B| 980408 | 50 3 86 14
OF-14 OFF-14-SUR B| 980408 | 100 1 60 54 6.7 679 40
OF-14 OFF-14-SUR B| 980408 | 100 2 56 44
OF-14 OFF-14-SUR B} 980408 | 100 3 47 53
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SEA URCHIN DEVELOPMENT PORE WATER TEST RESULTS
DRAFT MARINE ECOLOGICAL RISK ASSESSMENT

OLD FIRE FIGHTING TRAINING AREA, NETC
NEWPORT, RHODE ISLAND

PAGE 16 OF 24

Mean No.
Mean of Normal
ETC No. of No. of Larvae No. of
SAIC ETC Sample Exp. | Conc.| Rep| Normal Normal as % of Abnormal
ID ID No." | (%) | No. | Larvae | Larvae | sD® LIS® [pvalue| Larvae |Comment

NSW NsSw 980408 0 1 78 81 3.0 100 22
NSW NSW 980408 0 2 81 19
NSW NSwW 980408 0 3 84 16
OF-15 OFF-15-SUR B| 980408 10 1 87 87 20 107 13
OF-15 OFF-15-SUR B| 980408 10 2 89 11
OF-15 OFF-15-SUR B| 980408 10 3 85 15
OF-15 OFF-15-SUR B| 980408 | 50 1 39 41 21 51 0.00 61 b
OF-15 OFF-15-SUR B{ 980408 | 50 2 40 60
OF-15 OFF-15-SUR B| 980408 { 50 3 43 57
OF-15 OFF-15-SUR B| 980408 | 100 1 0 0 06 4 0.02 100 b
OF-15 OFF-15-SUR B| 980408 | 100 2 1 99
OF-15 OFF-15-SUR B| 980408 | 100 3 0 100
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SEA URCHIN DEVELOPMENT PORE WATER TEST RESULTS
DRAFT MARINE ECOLOGICAL RISK ASSESSMENT
OLD FIRE FIGHTING TRAINING AREA, NETC
NEWPORT, RHODE ISLAND
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Mean No.
Mean of Normal
ETC No. of No. of Larvae No. of
SAIC ETC Sample Exp. | Conc.| Rep| Nommal Normal as % of Abnormal
ID ID No.” | (%) | No. | Larvae | Larvae | sD® LIs® |pvalue”| Larvae |Comment

NSW NSW 980404 0 1 87 90 49 112 13
NSW NSW 980404 0 2 88 12
NSwW NSW 980404 0 3 96 4
OF-16 OFF-16-SUR B| 980404 | 10 1 90 90 0.6 110 10
OF-16 OFF-16-SUR B 980404 | 10 2 90 10
OF-16 OFF-16-SUR B 980404 | 10 3 89 11
OF-16 OFF-16-SUR B{ 980404 | 50 1 95 93 1.7 117 5
OF-16 OFF-16-SUR B| 980404 | 50 2 92 8
OF-16 OFF-16-SUR B| 980404 | 50 3 92 8
OF-16 OFF-16-SUR B| 980404 | 100 1 0 0 0.0 0 0.02 100 -
OF-16 OFF-16-SUR B| 980404 | 100 2 0 100
OF-16 OFF-16-SUR B| 980404 | 100 3 0 100
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SEA URCHIN DEVELOPMENT PORE WATER TEST RESULTS
DRAFT MARINE ECOLOGICAL RISK ASSESSMENT
OLD FIRE FIGHTING TRAINING AREA, NETC
NEWPORT, RHODE ISLAND
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Mean No.
Mean of Normal
ETC No. of No. of Larvae No. of
SAIC ETC Sample Exp. | Conc.| Rep| Normal Normal as % of Abnormal
ID ID No." | (%) [ No. | Larvae | Larvae | sD® LIS® |pvalue| Larvae |Comment

NSW NsSw 980404 0 1 87 90 4.9 112 13
NSW NsSw 980404 0 2 88 12
NSW NSW 980404 0 3 96 4
OF-17 OFF-17-SUR B| 980404 | 10 1 96 94 1.5 116 4
OF-17 OFF-17-SUR B| 980404 | 10 2 93 7
OF-17 OFF-17-SUR B} 980404 | 10 3 94 6
OF-17 OFF-17-SUR B| 980404 | 50 1 94 94 1.0 118 . 6
OF-17 OFF-17-SUR B| 980404 | 50 2 95 5
OF-17 OFF-17-SUR B 980404 | 50 3 93 7
OF-17 OFF-17-SUR B| 980404 | 100 1 23 17 6.7 217 77
OF-17 OFF-17-SUR B| 980404 | 100 2 10 90
OF-17 OFF-17-SUR B| 980404 | 100 3 19 81




APPENDIX K

SEA URCHIN DEVELOPMENT PORE WATER TEST RESULTS
DRAFT MARINE ECOLOGICAL RISK ASSESSMENT
OLD FIRE FIGHTING TRAINING AREA, NETC
NEWPORT, RHODE ISLAND
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Ir Mean No.
Mean of Normal
ETC No. of No. of Larvae No. of
SAICETC Sample Exp. | Conc.| Rep | Normal Normal as % of Abnormal
D ID No.™ | (%) | No. | Larvae Larvae sp® LIS® |pvalue®| Larvae [Comment
NSW NSW 980404 0 1 87 90 49 112 13
NSW NSwW 980404 0 2 88 12
NSW NSW 980404 0 3 96 4
OF-18 OFF-18-SUR B| 980404 | 10 1 94 94 2.5 116 6
OF-18 OFF-18-SUR B| 980404 | 10 2 97 . 3
OF-18 OFF-18-SUR B| 980404 | 10 3 92 8
OF-18 OFF-18-SUR B| 980404 | 50 1 0 0 0.0 0 0.00 100 b
OF-18 OFF-18-SUR B| 980404 | 50 2 0 100
OF-18 OFF-18-SUR B| 980404 | 50 3 0 100
OF-18 OFF-18-SUR B| 980404 | 100 1 0 1 1.2 8 0.02 100 b
OF-18 OFF-18-SUR B| 980404 | 100 2 2 98
OF-18 OFF-18-SUR B| 980404 | 100 3 0 100




APPENDIX K

SEA URCHIN DEVELOPMENT PORE WATER TEST RESULTS
DRAFT MARINE ECOLOGICAL RISK ASSESSMENT
OLD FIRE FIGHTING TRAINING AREA, NETC
NEWPORT, RHODE ISLAND

PAGE 20 OF 24
Mean No.
Mean of Normal
ETC No. of No. of Larvae No. of
SAIC ETC Sample Exp. | Conc. | Rep| Normal Normal as % of Abnormal
ID ID No.” | (%) | No. | Larvae | Larvae | sD® LIS®  [pvalue®| Larvae |Comment
NSwW NSW 980408 0 1 78 81 3.0 100 22
NSW NSW 980408 0 2 81 19
NSW NSW 980408 0 3 84 16
OF-19 OFF-19-SUR B| 980408 | 10 1 83 85 26 105 17
OF-19 OFF-19-SUR B| 980408 | 10 2 84 16
OF-19 OFF-19-SUR B| 980408 | 10 3 88 . 12
OF-19 OFF-19-SUR B| 980408 | 50 1 35 33 6.8 41 0.00 65 -
OF-19 OFF-19-SUR B| 980408 | 50 2 25 75
OF-19 OFF-19-SUR B| 980408 | 50 3 38 62
OF-19 OFF-19-SUR B| 980408 | 100 1 0 0 06 4 0.02 100 i
OF-19 OFF-19-SUR B| 980408 | 100 2 1 99
OF-19 OFF-19-SUR B| 980408 | 100 3 0 100




APPENDIX K

SEA URCHIN DEVELOPMENT PORE WATER TEST RESULTS
DRAFT MARINE ECOLOGICAL RISK ASSESSMENT
OLD FIRE FIGHTING TRAINING AREA, NETC
NEWPORT, RHODE ISLAND

PAGE 21 OF 24

Mean No.
Mean of Normal
ETC No. of No. of Larvae No. of
SAIC ETC Sample Exp. | Conc.| Rep| Normal Normal as % of Abnormal
ID ID No." | (%) [ No. | Larvae | Larvae | sD®? LIS® |pvalue®| Larvae [Comment

NSW NSW 980404 0 1 87 90 49 112 13
NSW NSW 980404 0 2 88 12
NSW NSW 980404 0 3 96 4
OF-20 OFF-20-SUR B| 980404 | 10 1 91 93 3.5 114 9
OF-20 OFF-20-SUR B| 980404 | 10 2 97 3
OF-20 OFF-20-SUR B| 980404 | 10 3 91 9
OF-20 OFF-20-SUR B| 980404 | 50 1 89 89 6.0 112 11
OF-20 OFF-20-SUR B| 980404 | 50 2 83 17
OF-20 OFF-20-SUR B| 980404 | 50 3 95 5
OF-20 OFF-20-SUR B| 980404 | 100 1 0 2 35 25 0.04 100 b
OF-20 OFF-20-SUR B| 980404 | 100 2 0 100
OF-20 OFF-20-SUR B| 980404 | 100 3 6 94




APPENDIX K

SEA URCHIN DEVELOPMENT PORE WATER TEST RESULTS
DRAFT MARINE ECOLOGICAL RISK ASSESSMENT
OLD FIRE FIGHTING TRAINING AREA, NETC
NEWPORT, RHODE ISLAND

PAGE 22 OF 24
Mean No.
Mean of Normal
ETC No. of No. of Larvae No. of
SAIC ETC Sample Exp. | Conc.| Rep| Normal Normal as % of Abnormal
ID ID No." | (%) | No. | Larvae | Larvae | sp® LIS®  |pvalue® Larvae |Comment

NSW NSwW 980404 0 1 87 90 4.9 112 13
NSw NSW 980404 0 2 88 12
NSw NSW 980404 0 3 96 4
OF-21 OFF-21-SUR B| 980404 ] 10 1 91 91 3s 112 9
OF-21 OFF-21-SUR B 980404 | 10 2 95 5
OF-21 OFF-21-SUR B| 980404 | 10 3 88 11
OF-21 OFF-21-SUR B| 980404 | 50 1 89 88 1.5 111 11
OF-21 OFF-21-SUR B| 980404 | 50 2 88 12
OF-21 OFF-21-SUR B| 980404 | 50 3 86 14
OF-21 OFF-21-SUR B| 980404 | 100 1 8 7 2.1 92 0.38 92
OF-21 OFF-21-SUR B{ 980404 | 100 2 9 91
OF-21 OFF-21-SUR B| 980404 | 100 3 5 95




APPENDIX K

SEA URCHIN DEVELOPMENT PORE WATER TEST RESULTS
DRAFT MARINE ECOLOGICAL RISK ASSESSMENT
OLD FIRE FIGHTING TRAINING AREA, NETC
NEWPORT, RHODE ISLAND

PAGE 23 OF 24
Mean No.
Mean of Normal
ETC No. of No. of Larvae No. of
SAIC ETC Sample Exp. | Conc.| Rep| Normal Normal as % of Abnormal
ID iD No.” | (%) | No. | Larvae | Larvae | sD?® LIS® |pvalue®| Larvae |Comment

NSwW NSW 980302 0 1 85 89 7.2 15
NSW NSW 980302 0 2 89 11
NSW NSW 980302 0 3 76 24
NSwW NSwW 980302 0 4 95 5
NSW NSW 980302 0 5 91 9
NSW NSW 980302 0 6 95 5
OF-22 OF-SS822 980302 | 10 1 89 91 26 112 11
OF-22 OF-§8822 980302 10 2 94 6
OF-22 OF-S822 980302 | 10 3 90 10
OF-22 OF-8522 980302 | 50 1 91 82 78 104 9
OF-22 OF-S8S22 980302 | 50 2 80 20
OF-22 OF-5S22 980302 | 50 3 76 24
OF-22 OF-85822 980302 | 100 1 2 2 15 21 0.02 98 b
OF-22 OF-S§S822 980302 | 100 2 0 100
OF-22 OF-8822 980302 | 100 3 3 97




APPENDIX K

SEA URCHIN DEVELOPMENT PORE WATER TEST RESULTS
DRAFT MARINE ECOLOGICAL RISK ASSESSMENT
OLD FIRE FIGHTING TRAINING AREA, NETC
NEWPORT, RHODE ISLAND

PAGE 24 OF 24
Mean No. |
Mean of Normal
ETC No. of No. of Larvae No. of
SAIC ETC Sample Exp. { Conc.| Rep| Normal Normal as % of Abnormal
ID ID No.™ | (%) | No. | Larvae | Larvae | sD? LIS®  lpvale| Larvae |comment

NSW NSW 980404 0 1 87 90 49 112 13

NSW NSW 980404 0 2 88 12

NSW NSW 980404 0 3 96 4

OF-23 OFF-23-SUR B| 980404 | 10 1 88 89 1.5 110 12

OF-23 OFF-23-SUR B| 980404 | 10 2 89 11

OF-23 OFF-23-SUR B| 980404 | 10 3 91 9

OF-23 OFF-23-SUR B| 980404 | 50 1 1 0 0.6 0 0.00 99 i
OF-23 OFF-23-SUR B} 980404 | 50 2 0 100

OF-23 OFF-23-SUR B| 980404 | 50 3 0 100

OF-23 OFF-23-SUR B| 980404 | 100 1 0 0 0.0 0 0.02 100 -
OF-23 OFF-23-SUR B} 980404 | 100 2 0 100

OF-23 OFF-23-SUR B| 980404 | 100 3 0 100

FOOTNOTES

** = Mean sample response was statistically different and less than the mean LIS response.

(1) ETC Exp. No. = Test Series Identification Number

(2) SD = Standard Deviation

(3) LIS = Long Island Sound'Negative Performance Control Sediment

(4) p value = Significance Level of t Test



Appendix L

ToxCalc output for pore water samples evaluated using the sea urchin test. The linear
interpolation method of regression analysis, available on ToxCalc (version 4 0.8) from
TidePool Scientific Software, was used to calculate the IC values (1 e., the inhibition
concentrations derived from the point estimation) The “Isotonic Mean” 1s the
isotonized mean response. The “Isotonic N-Mean’ i1s Abbott’s corrected mean
response. The "NOEC" is the no observed effect concentration or the highest
concentration tested causing no statistically measurable effect to the test system. The
"LOEC" is the lowest observed effect concentration or the lowest concentration tested
causing a statistically measurable effect to the test system. The "ChV" is the chronic
value derived from the geometric mean of the NOEC and LOEC. The ChV represents a
presumably safe concentration. The IC05 - IC50 are shown as % pore water. The SD
(standard deviation) and 95% CL (i e., confidence level) when calculated are shown for
each IC value The "Skew’ is the skewness of the bootstrap distribution

SAIC/ETC/1229-11Aug98




-48 Hour Deveiopment

Start Date. TestiD LIS Sampie ID
End Date Lab ID Sample Type:
Sample Date Protocol Test Species —~—
Comments-
Conc-% 1 2 3
0 07800 08100 08400
10 08300 08400 08800
50 0.3500 02500 03800
100 0.0000 00100 0.0000
Transform: Arcsin Square Root 1-Tailed Ilsot nic
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat  Critical MSD Mean N-Mean
0 08100 1.0000 11205 10826 11593 3422 3 0.8300 10000
10 08500 10494 11740 11458 12171 3.224 3 -1.367 2.420 00947 0.8300 1.0000
*50 03267 04033 0.6070 0.5236 06642 12.168 3 13.119 2.420 0.0947 0.3267 0.3936
*100 00033 0.0041 0.0667 00500 0 1002 43 383 3 26.918 2.420 00947 0.0033 00040
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wiik's Test indicates normal distribution (p>001) 0.9467 0.805 -0.4602 -0.1252
Bartlett's Test indicates equal vaniances (p=062) 1.76206 11 3449
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU MSDu MSDp MSB MSE F-Prob df
Dunnett's Test 10 50 22.3607 10 0.07936 0.0979 0.80418 00023 8.0E-09 3,8 '

Linear Interpolation (80 Resam ples)

Point % SD 95% CL(Exp) Skew
IC0S 13.298 0.197 12,697 14.055 -0.0756
IC10 16.596 0.395 15393 18.111 -00756
IC15 19.894 0.592 18090 22.166 -0 0756
IC20 23192 0790 20.786 26.221 -0.0756
IC25 26.490 0.987 23483 30.277 -0.0756
IC40 36.384 1578 31572 42443 -0.0756
IC50 42.980 1974 36966 50553 -00756
-}
(%]
[ =4
2
@
Q
[+ 4
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48 H ur Development

Start Date TestID OFF-1 Sample ID.
End Date Lab ID Sample Type.
Sampie Date Protocol Test Species:
Comments’
Conc-% 1 2 3
0 0.8700 08800 09600
10 08900 09000 07200
50 00500 01100 00400
100 00000 00000 00000
Transform: Arcsin Square Root 1-Tailed isotonic
Conc-% Mean N-Mean Mean Min Max N t-Stat  Critical MSD Mean N-Mean
0 09033 10000 12628 12019 1 3694 3 0.8033 10000
10 08367 09262 11650 10132 12490 3 1355 2420 01747 0.8367 09262
*50 00667 00738 -02550 02014 03381 3 13.964 2420 0.1747 0.0667 0.0738
“100 0.0000 00000 00500 00500 00500 3 16803 2420 01747 0.0000 0.0000
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0 01) 0.94056 0 805 -0.3331 -0.1009
Equaiity of vaniance cannot be confirmed
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV MSDu  MSDp MSB MSE F-Prob df
Dunnett's Test 10 50 22.3607 0.12352 0.13602 115236 000781 2.4E-07 3,8

Linear interpolation (80 Resamples)

Point % SD 95% CL(Exp) Skew
1C05* 6.775 3362 0.000 17984 02848
1IC10 11 229 2.800 0.100 17638 -02913
IC15 13.576 2.447 3746 19696 -0.3895 10
IC20 16 922 2.306 6836 21661 -04420 09:
IC25 18 268 2.161 9639 23647 -04606 J
IC40 25.307 1696 18057 29.960 -03726 084
ICS0 30 000 1404 23668 34169 -02700 0.7:
* indicates IC estimate less than the lowest concentration .
D 06 o
g 0S ]
=
& 0.4 :
0.3 4
024
0.1 4
0.0 & Y T TrTrTrrrr v vr
0 20 40 60 80 100
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-48 Hour Development

Start Date: TestID OFF-2 Sample ID
End Date Lab ID Sample Type.
Sample Date Protocol Test Species
Comments’
Conc-% 1 2 3
0 08700 08800 09600
10 08600 09200 0.8500
S0 01100 01600 0 1300
100 00000 00000 00000
Transform: Arcsin Square Root 1-Tailed Is tonic
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat  Criticat MSD Mean N-Mean
0 08033 10000 12628 12019 13694 7337 3 0.9033 1.0000
10 0.8767 0.9705 12148 11731 12840 4.970 3 1009 2420 0.1152 08767 0.9705
*50 0.1333 01476 03728 0.3381 04115 9.894 3 18.701 2420 0.1152 0.1333 0.1476
*100 00000 00000 00500 00500 00500 0.000 3 25.483 2420 0.1152 0.0000 0.0000
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p>001) 0.90668 0.805 1.01724 0.55205
Equality of vanance cannot be confirmed
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU MSDu  MSDp MSB MSE F-Prob df
Dunnett's Test 10 §0 22.3607 10 0.07673 0.0845 1.10879 0.0034 1.1E-08 3,8
Linear Interpolation (80 Resamples)
Point % SD 95% CL(Exp) Skew
IC0S 10.996 2276 0.000 13922 -09760
IC10 13.426 1405 7559 16266 -07444
IC15 16.857 1310 10.214 18.610 -0.6728 10
IC20 18.287 1235 12.852 20953 -0.6667 09:
IC25 20.717 1162 15490 23.297 -06566 J
IC40 28009 0954 23406 30328 -05859 08
IC50 32870 0829 28683 35016 -04806 0_7_’
806
3051
o
g 04 :
0.3 4
0.2 4
0.1 4
0.0 &Frr—rrrrrrrrrr T—r—r—r—v—r—r-r ™
0 20 40 60 80 100
Dose %
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-48 Hour Deveiopment

Start Date Test ID OFF-3 Sampte D
End Date: Lab ID Sample Type
Sample Date: Protocol Test Species’
Comments-

Conc-% 1 2 3 4 5 6

0 08500 08900 07600 09500 09100 0 9500
10 0.8100 083900 0.9400
50 07500 07100 07200
100 00300 00600 0.0300

Transform: Arcsin Square Root 1-Tailed Isotonic
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat  Critical MSD Mean N-Mean
0 0885 10000 1.2369 1.0588 13453 8867 6 0.8850 10000
10 0.8800 09944 1.2253 11198 13233 8323 3 0.186 2431 01517 0.8800 09944
3
3

*50 07267 08211 1.0208 10021 1.0472 2.301 3463 2431 01517 07267 0.8211
*100 0.0400 00452 01985 0.1741 02475 21.339 16.642 2431 (01517 0.0400 00452

Auxiliary Tests Statistic Critical Skew Kurt

Shapiro-Wilk's Test indicates normal distribution (p > 0 01) 094369 0835 -0.697 070063

Bartlett's Test indicates equal varnances (p = 0 20) 4 6435 11 3449

Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TV MSDu MSDp MSB MSE F-Prob df

Bonferroni t Test 10 50 22.3607 10 0.11043 0.12372 0.80442 000779 2.4E-08 3, 11
Linear Interpolation (80 Resamples)

Point % SD 95% CL(Exp) Skew

1IC0S 20.239 5940 0000 24.753 -0.5237

IC10 31.783 6.640 0.000 38722 -10640

IC15 43326 5938 15643 53.169 -08780

IC20 51.359 2620 38.420 54088 -13021

IC25 54 581 1299 50.312 57216 -00330

IC40 64 248 1073 60590 66599 00389

ICS0 70.692 0.931 67441 72777 01052

Page 1 ToxCalc v5 0 Reviewed by



48 H ur Devel pment

Start Date TestiD OFF-4 Sampie iD
End Date: Lab ID. Sample Type.
Sample Date Protocol: Test Species:
Comments:

Conc-% 1 2 3 4 5 6

0 08500 08900 07600 09500 0.8100 09500
10 0.9000 09100 08900
50 08600 08000 08200
100 08100 09000 08300

Transform: Arcsin Square Root 1-Tailed Isotonic
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD Mean N-Mean
0 0.8850 10000 12369 10588 13453  8.867 6 0.8925 10000
10 0.9000 1.0169 12493 12327 12661 1.336 3 -0.215 2431 0.1404 0.8925 10000
50 0.8267 0.9341 11424 11071 1.1873 3.585 3 1636 2431 01404 0.8367 0.9374
100 08467 0.9567 11715 11198 1.2490 5836 3 1131 2.431 0.1404 08367 0.9374
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0 01) 093898 0.835 -0.6463 161967
Bartlett's Test indicates equal vanances (p = 0 12) 5 83751 11 3449
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU MSDu MSDp MSB MSE  F-Prob df
Bonferron: t Test 100 >100 1 0.10122 0.1134 0.00901 0.00667 0.30859 3, 11
Linear Interpoiation (80 Resampies)
Point % SD 95% CL(Exp) Skew
ICOS 41.970
IC10 >100 .
IC15 >100 10
IC20 >100 09
IC25 >100 1
IC40 >100 081
IC50 >100 07
8 05:
c 05+
3 )
g 0.4:
& 03
0.2 4
0.1 : ----- $
0.0 ovar=—""
01 +rrrrrvrrrrrrerrrereerre r—r—r—r—r
0 20 40 60 80 100
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-48 Hour Development

Start Date- TestID OFF-5 Sampie ID
End Date Lab ID Sample Type:
Sampie Date. Protoco! Test Species:
Comments’
Conc-% 1 2 3 4 5 6
0O 0.8500 08900 07600 09500 09100 0.9500
10 04800 00900 00100
S0 00200 00000 00000
100 00000 00000 0.0000
Transform: Arcsin Square Root Rank 1-Tailed Isotonic
Conc-% Mean N-Mean Mean Min Max CV% N Sum  Critical Mean N-Mean
0 08850 10000 12369 10588 13453 8.867 6 0.8850 1.0000
*10 0.1933 02185 03801 0.1002 0.7654 87 349 3 6.00 6.00 0.1933 02185
*50 00067 00075 0.0806 00500 01419 65.775 3 6.00 600 0.0067 0.0075
“100 0.0000 00000 00500 00500 00500 0000 3 6 00 6.00 0.0000 00000
Auxiliary Tests Statistic Critical Skew Kurt
Shaprro-Wilk's Test indicates normal distribution (p>001) 090781 0835 0.65585 3.08929
Equality of vaniance cannot be confirmed
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU
Wilcoxon Rank Sum Test <10 10
Linear Interpolation (80 Resamples)
P int % SD 95% CL(Exp) Skew
IC05* 0.6398 0.1397 04486 1.3609 15238
IC10* 12795 0.2795 08973 27218 15238
IC15* 19193 0.4192 13459 40827 15238 10
Ic20* 25580 05590 17945 54436 15238 0 g:
IC25* 31988 06987 22431 68045 15238 =
IC40* 5.1181 11179 35890 10.8872 15238 08 -
IC50* 6.3976 18044 44863 172043 2.3762 07 )
* indicates IC estimate less than the iowest concentration 4
806 -
2 J
§ 0S :
& 04 :
03 -
02 -
0.1 1
0.0 +rrrrrrrr —r T T—r—r—rr—r-
0 20 40 60 80 100
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-48 Hour Development

Start Date* TestiD OFF-6 Sampie ID
End Date: Lab ID Sample Type.
Sampie Date. Protocol Test Species.
Comments:
Conc-% 1 2 3 4 5 6
0 0.8500 08900 0.7600 09500 09100 09500
10 08400 08600 08600
50 0.8000 08100 07500
100 00600 00800 0.0500
Transform: Arcsin Square Root 1-Tailed Isotonic
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD Mean N-Mean
0 08850 10000 12369 10588 13453 8.867 6 0.8850 1.0000
10 08533 09642 11780 1.1593 11873  1.373 3 1.079 2431 0.1328 0.8533 0.9642
*50 07867 08889 10914 10472 11198 3.553 3 2665 _ 2431 0.1328 0.7867 0.8889
*100 0.0633 00716 02532 (02255 02868 12.252 3 18.013 2431 0.1328 0.0633 00716
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0 01) 0.90293 0.835 -0.8688 2.76309
Bartlett's Test indicates equal vanances (p = 0 05) 7 76028 11.3449
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU MSDu MSDp MSB MSE F-Prob df
Bonferroni t Test 10 50 22.3607 10 0.089501 0.10645 0.70989 0.00596 1.1E-08 3, 11
Linear Interpolation (80 Resamples)
Point % SD 95% CL(Exp) Skew
1C05 17550 11261 0000 52608 0.9980
IC10 44100 11229 0.000 56720 -06212
IC15 §2.379 2.980 38.402 56.336 -2.7380 10
IC20 55 438 1664 50420 59232 -00827 091 >
IC25 58 497 1467 53880 62.130 -00800 4
IC40 67 673 1180 63.962 70824 -00702 08 4
IC50 73790 0.996 70471 76620 -00619 07 ]
§ 0.6 -
§0.5 :
S04 ]
0.3 1
0.2 1
0.1 4
0 20 40 60 80 100
Dose %
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-48 Hour Devel pment
Start Date TestID OFF-7 Sample ID.
End Date. LabiD Sample Type
Sampte Date’ Protocol Test Species:
Comments
Conc-% 1 2 3 4 5 6
0 08500 08900 07600 09500 09100 0 9500
10 08800 08600 03000
50 08600 07700 07900
100 00200 00000 00000
Transform: Arcsin Square Root 1-Tailed Is tonic
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat  Critical MSD Mean N-Mean
0 0.8850 1.0000 12369 10588 1 3453 8 867 6 0.8850 1 0000
10 0.8800 0.89944 12178 11873 12490 2.536 3 0326 2431 01422 0.8800 0.9944
50 08067 0.9115 11176 10706 1 1873 5.511 3 2.040 2431 0.1422 0.8067 0.9115
*100 00067 0.0075 00806 00500 O 1413 65775 3 19768 2.431 01422 0.0067 00075
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p>001) 093582 0835 -0.6136 1 34482
Bartlett's Test indicates equal varniances (p=033) 3 45905 11.3449
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU MSDu MSDp MSB MSE F-Prob df
Bonferroni t Test 50 100 707107 2 0.10266 0.11501 101627 0.00684 3.5E-09 3, 11

Linear Interpolation (80 Resamples)

Point % SO 95% CL(Exp) Skew
IC0S 31409 12445 0000 62680 00124
IC10 50635 7336 17878 55275 -12532
IC15 53.401 1.790 47956 57747 -08821 10
1C20 56 167 1.622 51032 60218 -01518 09
IC25 58 932 1423 54078 62.690 -01593 )
IC40 67.229 1128 63216 70.105 -0 1891 038 1
IC50 72760 0935 69415 75049 -02175 07
@ 061
@ 4
Q054
@ 4
o 04:4
03 -
. 0.2 4
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-48 Hour Development

Start Date TestiD OFF-8 Sample ID
End Date Lab ID Sample Type.
Sample Date. Protoco! Test Species:
Comments:

Conc-% 1 2 3

0 07800 08100 08400
10 0.8500 07900 07700
50 08200 06400 0.6800

100 0.0000 0.0000 00000

Transform: Arcsin Square Root 1-Tailed Isotonic
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat  Critical MSD Mean N-Mean
0 08100 1.0000 11205 10826 1.1593 3.422 . 3 0.8100 1.0000
10 0.8033 0.9918 11128 1.0706 11731 4814 3 0.148 2420 01254 0.8033 0.9918
50 0.7133 08807 10098 09273 11326 10.739 3 2137 2420 0.1254 0.7133 0.8807
“100 0.0000 0.0000 00500 00500 00500 0.000 3 20.666  2.420 0.1254 00000 0.0000
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0 01) 0 92685 0.805 0.94121 1.43491

Equality of vaniance cannot be confirmed
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU MSDu MSDp MSB MSE F-Prob df

Dunnett's Test S0 100 70.7107 2 0.10692 0.13191 0.80493 000403 7.3E-08 3,8
Linear Interpolation (80 Resamples)
Point % SD 95% CL(Exp) Skew
IC0S 25,037 12226 0.000 79963 08546
IC10 43 037 9.404 7984 65557 -04625
IC15 51741 5268 24072 61378 -16608 10
IC20 54 579 2.881 45377 63650 -12272 09:
IC25 57 418 2.412 48791 65922 -02158 4
IC40 65.935 1930 59033 72737 -02158 0.8 4
IC50 71.612 1608 65861 77281 -02158 07:
3 0.6 -
g J
Q 05 -
g -
o« 0.4 :
0.3 1
024
0.1 4
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-48 Hour Deveiopment

Start Date: TestID OFF-9 Sampte ID
End Date. Lab ID Sample Type.
Sample Date. Protocol Test Species
Comments
Conc-% 1 2 3
0 07800 08100 08400
10 08300 06200 07800
S0 00000 0.0000 00000
100 00900 00100 00000
Transform: Arcsin Square Root 1-Tailed Is tonic
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat  Critical MSD Mean N-Mean
0 08100 10000 11205 10826 11593 3.422 3 0.8100 10000
10 07433 09177 10450 09066 11458 11 863 3 0989 2420 0.1849 0.7433 09177
*50 00000 0.0000 0.0500 00500 0.0500 0.000 3 14 009 2.420 01849 0.0167 0.0206
*100 00333 00412 01516 00500 03047 88.974 3 12679 2420 01849 0.0167 00206
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p>001) 096547 0.805 0.17817 0 38953
Equality of vanance cannot be confirmed
Hyp thesis Test (1-tail, 0.05) NOEC LOEC ChV TU MSDu  MSDp MsSB MSE F-Prob df
Dunnett's Test 10 50 22.3607 10 0.16264 0.20064 097223 000876 7.4E-07 3.8

Linear Interpoiation (80 Resamples)

Point % SD 95% CL(Exp) Skew
IC0O5* 6.075 3025 0000 18545 03719
IC10 10.789 2.500 0000 17588 -0.6292
IC15 13.018 2.200 2348 19492 -0.7289 10 -
IC20 15 248 2.060 5367 21383 -07753 09: T
IC25 17.477 1.942 8097 23219 -08366 .
1C40 24.165 15651 16286 28.729 -09003 08
IC50 28 624 1298 21915 32402 -09532 07:
* Indicates IC estimate less than the lowest concentration 4
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-48 Hour Devel pment

Start Date Test ID OFF-10 Sample ID
End Date Lab ID Sample Type.
Sampie Date Protocol Test Species
Comments

Conc-% 1 2 3

0 08700 08800 09600
10 09300 09100 09000
50 07100 07800 07300

100 00000 00000 00000

Transform: Arcsin Square Root 1-Tailed Isotonic
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat  Critical MSD Mean N-Mean
0 09033 1.0000 12628 12019 13694 7.337 3 0.9083 1.0000
10 09133 10111 12727 12490 13030 2.168 3 -0231 2420 01040 0.9083 1.0000
“50 07400 0.8192 10364 10021 10826  4.009 3 5.271 2420 01040 0.7400 0.8147
*100 00000 0.0000 00500 00500 00500 0.000 3 28.232 2420 0.1040 00000 00000
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0 01) 0917 0 805 1.16195 197397
Equality of vanance cannot be confirmed
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU MSDu  MSDp MSB MSE F-Prob df
Dunnett's Test 10 50 22.3607 10 0.06842 0.07534 10115 0.00277 6.8E-09 3,8

Linear interpolation (80 Resamples)

Point % SD 95% CL(Exp)  Skew
IC05 20.792 3285 0000 24968 -11708
IC10 31584 3733 12335 39936 -0.4438
ic15 42376 4414 22885 54904 -0.0500 10
IC20 50901 2811 35434 54425 -11735 09 ]
IC25 53970 1365 48060 57274 -03342 7
IC40 63.176 1079 58448 65819 -02519 038 1
IC50 69313  0.899 65374 71516 -02519 0.7 -
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48 Hour Deveiopment

Start Date TestID OFF-11 Sampile ID.
End Date- Lab ID Sample Type:
Sample Date Protocol Test Specles’
Comments-
Conc-% 1 2 3
0 08700 08800 09600
10 09100 09400 09600
50 09800 09200 09400
100 02300 0.0300 00100
Transform: Arcsin Square Root 1-Tailed Is tonic
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat  Critical MSD Mean N-Mean
0 08033 10000 12628 12018 13694 7337 3 0.9289 10000
10 09367 1.0369 13196 12661 13694 3.923 3 -0.558 2420 02464 0.9289 10000
50 09467 10480 13454 12840 1.4289 5568 3 -0.812 2420 02464 09289 1.0000
“100 00900 00996 02581 01002 05002 82.451 3 8.869 2420 0.2464 0.0900 0 0969
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p>001) 0.92935 0.805 0.98409 1 30432
Bartlett's Test indicates equal varances (p = 0 28) 3 80833 11 3449
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU MSDu MSDp MSB MSE  F-Prob df
Dunnett's Test 50 100 70.7107 2 018519 0.20392 083225 001554 12E-05 3,8
Linear interpolation (80 Resampies)
Point % SD 895% CL(Exp) Skew
IC0S 52768  0.393 50.008 53.345 -3.2356
IC10 55.536 0.487 52775 56690 -12718
IC15 58.305 0.616 55218 60035 -0.2501
1C20 61073 0.761 57661 63.380 0 1954
IC25 63.841 0916 60119 66725 03948
IC40 72.146 1404 68071 76759 05629
IC50 77.682 1738 72602 83449 05834
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-48 Hour Deveiopment

Start Date. TestID OFF-12 Sampie ID
End Date. Lab ID. Sampie Type-
Sampie Date Protocol Test Species
Comments

Conc-% 1 2 3

0 0.8700 08800 09600
10 09300 09400 09100
S0 00000 00100 00100

100 00000 0.0000 00000

Transform: Arcsin Square Root 1-Tailed Isotonic
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat  Critical MSD Mean N-Mean
0 09033 1.0000 12628 12019 13694 7337 3 0.9150 10000
10 09267 10258 12975 12661 13233 2236 3 -0.838 2420 01001 0.9150 1.0000
3
3

*50 0.0067 0.0074 00835 00500 01002 34.693 28.514 2420 0.1001 0.0067 0.0073
*100 0.0000 00000 00500 00500 00500 0000 29322 2420 01001 0.0000 0.0000

Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0 01) 0.88335 0.805 114941 2.76246
Equality of vaniance cannot be confirmed

Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU MSDu MSDp MSB MSE F-Prob df

Dunnett's Test 10 50 22.3607 10 0.06559 0.07223 1.47353 000257 1.1E-09 3,8
Linear Interpolation (80 Resamples)
Point % SD 95% CL(Exp) Skew
1C05 12.015 0378 9111 12.031 -24185
IC10 14029 03539 11262 14062 -24056
IC15 16.044 0340 13.414 16.093 -2.3890 10
IC20 18.059 0321 15565 18125 -2.3673 09 ]
IC25 20073 0302 17716 20156 -23393 1
IC40 26.117 0246 24171 26249 -21945 08 1
IC50 30.147  0.211 28474 30311 -20104 0.7 4
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-48 Hour Development

Start Date: TestID OFF-13 Sample ID
End Date: Lab ID Sample Type
Sampie Date. Protocol Test Species:
Comments*

Conc-% 1 2 3

0 08700 08800 09600
10 09400 09400 09000
50 00000 00000 00000

100 00000 00000 00000

Transform: Arcsin Square Root 1-Tailed Isotonic
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat  Critical MSD Mean N-Mean
0 09033 10000 12628 12019 13694 7337 3 0.9150 10000
10 09267 10258 12986 12490 13233 3.303 3 -0.858 2420 01009 0.9150 1.0000
*50 0.0000 0.0000 00500 00500 0.0500 0.000 3 29.097 2420 01009 0.0000 0.0000
*100 0.0000 0.0000 00500 00500 0.0500 O 000 3 29097 2420 0.1009 0.0000 0.0000
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p>001) 084795 0.805 1.0576 2.72926
Equality of vanance cannot be confirmed
Hypothesis Test (1-tail, 0.05) NOEC LOEC chv TU MSDu MSDp MSB MSE F-Prob df
Dunnett's Test 10 50 22.3607 10 006616 0.07285 151518 000261 1.1E-09 3,8

Linear Interpolation (80 Resamples)

Point % SD 95% CL(Exp) Skew
IC05 12.000 0.400 9.129 12.000 -2.0704
{C10 14 000 0.379 11281 14000 -2.0704
IC15 16.000 0.358 13432 16000 -2.0704 1.0 <
1IC20 18.000 0337 15583 18000 -2.0704 0.9 _
1C25 20.000 0.316 17734 20.000 -2.0704 y
IC40 26.000 0253 24187 26000 -2.0704 08
IC50 30 000 0211 28489 30000 -2.0704 0.7 4
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-48 Hour Development

Start Date- TestID OFF-14 Sample ID
End Date Lab ID Sample Type.
Sample Date Protocol Test Species
Comments.
Conc-% 1 2 3
0 07800 08100 08400
10 0.7900 07500 0.8300
50 0.7900 07800 08600
100 0.6000 05600 0.4700
Transform: Arcsin Square Root 1-Tailed Isotonic
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat  Critical MSD Mean N-Mean
0O 08100 10000 1.1205 10826 1 1593 3.422 3 0.8100 1.0000
10 0.7800 0.9753 10959 1.0472 11458 4.500 3 0.559 2420 01067 08000 0.9877
50 08100 10000 1.1216 10826 11873 5106 3 -0 023 2420 01067 08000 0.9877
*100 0.5433 0.6708 08290 0.7554 0 8861 8.070 3 6.614 2.420 01067 05433 0.6708
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0 01) 0 94589 0.805 0.01029 -1.3071
Bartlett's Test indicates equal vanances (p = 0 91) 0.52622 11 3449
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU MSDu MSDp MSB MSE F-Prob df
Dunnett's Test S0 100 707107 2 0.09 0.11103 0.06077 000291 3.9E-04 3,8

Linear Interpolation (80 Resamples)

Point % SD 95% CL(Exp) Skew
IC05 55.942 11299 0.000 63326 -3.2225
1IC10 63.831 3412 49447 74509 -0.1654
IC15 71.721 3.880 55.867 85.693 00095 10
IC20 79610 4524 63215 96.876 0.1091 09 1
IC25 87.500 5282 69.826 108059 01715 )
IC40 >100 0.8 +
IC50 >100 07
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