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Figure 3.2-1. SEMconcentrations(uMol/g dry) of divalent metals in whole
sediments collected from Raymark study area. Asterisk indicate SEM-AVS > 0,
hence the potential for metal-related toxcity to infauna.
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Figure 3.2-2. Relationship between congener-based and homolog-based estimates of
Total PCB concentrations in sediments collected from the Raymark study area.
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Figure 3.4-2. Whole and DOC-normalized porewater (PW) concentrations versus whole and TOC-normalized sediment (SED)
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Figure 3.4-3. Exposure - response relationship between amphipod survival
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Table 3.1-1. Resuits of Ampeiisca abdita survival tests with bulk sediments
collected from the Raymark study area.

Survival
Ammonia (mg/L)’ Bulk Sediment
Station Total Unionized % Control’ Fiag®
A3SD10 2.05 0.01 1.00 <+t
CSD1 8.92 0.06 81.0 .
GMO8 2.04 0.01 72.0 +
HB3A 6.43 0.1 9.00 +++
SDO1 6.59 0.10 30.0 ++
SDO7 26.1 0.38 79.0 +
sSDos8 23.8 0.20 81.0 -
SD13 18.3 0.27 33.0 ++
sD14 13.4 0.16 25.0 ++
sD18 7.12 0.02 62.0 ' +
SD21 8.43 0.08 35.0 ++
SD23 6.69 0.08 40.0 ++
SD24 3.65 0.05 80.0 -
SD28 15.6 0.43 79.0 +
SD37 8.51 0.11 84.0 -
BNO3® 6.67 0.09 87.0 -
MF03* 17.8 0.21 87.0 -
sD26* 8.24 0.12 100 .
sSD31* 11.8 0.16 95.0 -
SD33* 447 0.10 86.0 .

1 - Ammonia measurements from overlying water column.

2 - Survival in Long Island Sound sediment used as control response for ali treatments.
3 - Rankings for impacts to Ampelisca survival:

High (+++) <20 %. Intermediate (++) 220 ana <50%. Low (+) >50 and <80%;
Non-toxic (-) >80%.

4 - Stations with > 85% survival not selected for further TIE analysis.



Table 3.1-2. Results of Ampelisca abdita survival tests with sediment porewaters cotlected
from the Raymark study area.

Survival’
Whole Porewater EDTA-Treated C18-Treated
Ammonia (mg/L) Whole Porewater Porewater Porewater
Station Total Unionized | LC20°(%) Fiag’ LC20°(%) Flag® LC20°(%) Flag
A3SD10 19.6 0.12 77.3 + 1000 . - 100 -
cSD1 16.5 0.33 64.3 + 700+ ; .
GMO08 12.3 0.06 80.0 - 100 - .
HB3A 16.0 0.13 66.7 + ) + ++
SDO1 34.3 0.30 40.0 ++ + +
sDo7 314 0.64 60.0 + . + -
sDo8 29.3 0.36 435 ++ 60.0 + +
sD13 37.0 0.41 60.0 + 60.0 + +
sD14 274 0.27 60.0 + 55.6 + ) +
sD18 441 0.09 25.0 ++ 18.0 +h 18.0 ++s
sD21 356 0.28 60.7 + 60.0 + 60.0 +
sD23 235 0.51 60.0 + 60.0 + 60.0 +
sD24 233 0.37 51.7 + 2611 + 60.0 +
sD28 23.0 0.51 100 . - 100 -
SD37 49.6 0.80 28.1 ++ + 550 +

Shaded values indicate > 10% change from whoie porewater response.

1 - Contro! value for experiment, assumed for all treatments, is 0% porewater.

2 - Lethal Concentration - 20% (concentraticn of porewater causing 20% reduction in survival).
3 - Rankings for impacts to Ampefisca survival:

High (+++) <20 %, Intermediate (++) 220 and <50%, Low (+} 250 and <80%; Non-toxic (-} >80%.



Table 3.1-3. Resuits of Ampelisca abdita survival tests with aerated and
non-aerated sediment porewaters collected from the Raymark study area.

Survival
Non-Aerated Porewater Aerated Porewater
Station % Control* Flag® % Control* Fiag®
A3SD10 100 ! - 100 : -
CsD1 100 : - 100 ' -
GMO08 100 : - 100 -
HB3A 0.00 ' ++4+ 0.00 +++
SDO1 0.00 Sand 0.00 +++
SDo7 90.0 ) . i .
SDO08 80.0 - -
SD13 30.0 ++ ot
SD14 10.0 +++ +++
sD18 "~ 0.00 +++ +++
SD21 20.0 ++ e+
SD23 0.00 +++ +44+
SD24 80.0 - e+t
SD28 80.0 - -
SD37 40.0 ++ # Eo o B 4+

Shaded values indicate > 10% change from non-aerated porewater response.

1 - Ammonia measurements from overlying water column.

2 - Survival in Long Island Sound sediment used as control response for all treatments.
3 - Rankings for impacts to Ampelisca survival:

High (+++) <20 %; Intermediate (++) 220 and <50%; Low (+) >50 and <80%;

Non-toxic (-) >80%.



Table 3.1-4. Resuits of A .linia larval ¢ . :elopment tests with sediment pc
the Raymark study area.

aters collected from

Normal Larval Development’

Whole Porewater

————————g
EDTA-Treated

C18-Treatea

Ammonia (mg/L) Whole Porewater Porewater Paorewater
Station Total Unionized EC20° (%) Flag® EC20° (%) Fla93 EC20° (%) F|agz
A3SD10 19.6 0.12 0.41 et 170 ++ 2.05 et
CSD1 16.5 0.33 11.7 ++ 11.2 ++ 2.46 +++
GMO8 12.3 0.06 14.8 ++ 580 + 15.9 -
HB3A 16.0 0.13 8.26 +++ 16.9 ++ 18.0 ++
SDO1 34.3 0.30 9.21 ++ 15.9 ++ 18.0 ++
SDO7 31.4 0.64 7.20 4 17.2 ++ 2.63 e+
SDO8 29.3 0.36 3.20 ++4+ 2.71 Faren 3.09 et
SD13 37.0 0.41 20.7 ++ 17.8 ++ 16.7 ++
sD14 27.4 027 13.8 ++ 15.9 ++ 17.4 ++
SD18 44 1 0.09 1.25 4t 2.00 et 20.6 ++
SD21 35.6 0.28 7.58 aad 15.2 -+ 16.9 ++
sD23 235 0.51 31.3 - 12.1 ++ 492 *
SD24 233 0.37 149 ++ 21.1 4+ 457 +
SD28 23.0 0.51 55.7 + 55.7 . 468 .
SD37 49.6 0.80 7.39 +++ 10.7 >+ 10.5 ++

Shaded values indicate > 10% change from whole porewater response.

1 - Control value for experiment, assumed for all treatments, is 0% porewater.
2 - Effect Concentration - 20% (concentration of porewater causing 20% reduction in test response).
3 - Rankings for impacts to Mulinia normal larval development:
High (+++) <10 %; Intermediate (++) 210 and <40%; Low (+) 240 and <70%: Non-toxic (-) 270%.




Table 3.1-5. Results of Ampelisca abdita survival and Mulinia lateralis larval development tests

with Ulva lactula treated porewater collected from the Raymark study area.

ULVA-treated Porewater Toxicity'

Ammonia (mg/L)

Amphipod Survival

Bivatve Development

Station Total Unionized 96-H LC20 (%)* Flag® | 48-HEC20 (%)' Flag®
A3SD10 1.38 0.01 100 - 1.25 e
CSD1 0.47 0.03 100 - 267 PO
GMO8 0.12 0.00 100 - 1.25° et
HB3A 1.55 0.03 24.0 ++ 1.25 4+
SDo1 1.1 0.03 728 S 2.14 4+
SDo7 1.88 0.09 100 - 1.64 —++
SDo8 0.53 0.03 100 . 11.1 ++
sD13 0.70 0.02 100 . 108, e
SD14 1.50 . 0.04 436 SR 103 ++
sD18 4.20 0.08 200 I 5.91 o+
sD21 1.00 0.04 4619 N 1.25 -+
sD23 2.82 0.04 100 ' - 0.38 et
Sh24 0.86 0.03 100 - 2.78 s+t
sD28 0.86 0.04 100 - 138 ++
SD37 3.00 0.11 100 - 2.24 et

Shaded values indicate > 10% change from whole porewater response.
1- See Appendix B-4 for toxicity data.

2 - Lethal Concentration - 50% (concentration of porewater causing 50% mortality in test species).

3 - Rankings for Ampelisca survival:

High (+++) < 20 % Intermediate (++) < 50%. Low (+) < 80%; Non-toxic (-} > 80%.
4 - Effect Concentration - 20% (concentration of porewater causing 20% reduction in test response).

3 - Rankings for impacts to Mulinia normal larval development:

High (+++) <10 %; Intermediate (++) 210 and <40%. Low (+) 240 and <70%; Non-toxic {-) >70%.




Table 3.2-1. Summary of sediment chemistry for the Raymark study area. HQ benchmark = ER-M reference dala.

Class Analyte A3SD10 CSDt GMO8 HB3A SDO1 SD07
Conc' | HQ? | Rank®| Conc' | HQ? [ Rank®| Conc’'| HQ? | Rank® | conc' | HQ? | Rank®| Conc’'| HQ? | Rank®| Conc' | HQ? | Rank®

Metals |Silver 200 | 0.54 . 300 | 081 - 3.00 | 0.81 240 | 065 - 140 | 038 - 1.50 | 0.41 -
Arsenic 239 | 0.34 . 11.2 | 0.16 179 | 0.26 920 | 013 - 7.00 | 0.10 1060 | 0.15
Cadmium 830 |9.26-3| - 1.20 | 1.3€-3 150 | 1.7€-3| - 100 [1.1E-3| - 550 |61E-3| - 440 |49E-3| -
Chromium 463 | 1.25 + 402 | 109 | + 231 | 062 - 290 | 0.78 - 89.7 | 0.24 999 | 0.27
Copper 2550 | 944 | +¢ | 1350 | 500 | ++ | 661 | 245 | ++ |36400] 135 | +++ | 1650 [ 6.11 | ++ | 430 | 159 +
Mercury 043 | 061 - 077 | 1.08 120 | 169 | + | 047 | 066 . 022 | 031 - 032 | 045
Nickel M7 | 614 ] ++ | 540 | 105 374 | 072 386 | 748 | ++ | 80.7 | 156 + 492 | 095
Lead 3290 | 151 | +++ | 703 | 322 | ++ | 158 | 0.72 26500] 122 | +++ | 1570 [ 720 | ++ | 403 | 185 +
Zinc 1940 | 327 | ++ | 399 | 097 - 292 | o711 2320 | s66 [ ++ | 750 | 183 + 508 | 1.24 +

_____ |Metals Hazard Index" 367 134 7.99 212 177 692

PAHs |2-Methyinaphthalene 1000 | 149 | + | 660 | 099 | - | 660 | 099 | - | e60 | 099 | - 710 | 106 | + | 650 | 097
Acenaphthene 1000 | 2.00 + 660 | 132 | + 660 | 132 | + 660 | 1.32 + 140 | 0.28 - 160 | 032
Acenaphthylene 190 0.30 - 200 0.31 - 660 1.03 + 660 1.03 + 350 0.55 330 0.52 -
Anthracene 120 | 0.1 190 | 0.17 - 660 | 0.60 660 | 0.60 - 520 | 0.47 . 520 | 0.47
Benzo(a)anthracene 1500 | 0.94 . 560 | 0.35 - 190 | 0.12 660 | 0.41 - |2s00| 156 | + | 2700 | 169
Benzo(a)pyrene 1700 { 1.06 + 660 0.41 - 230 | 0.14 120 | 0.08 - 2400 | 1.50 + 2200 | 1.38 +
Chrysene 2800 | 1.00 - 850 | 030 - 400 | 0.14 180 | 0.06 - | 4000 | 143 + | 4000 | t.43 +
Dibenz(a,hjanthracene | 260 | 1.00 . 190 | 073 - 740 | 0.28 660 | 254 | ++ | 460 | 1.77 + 530 | 204 | e+
Fluoranthene 950 | 0.19 . 470 | 0.09 . 390 | 0.08 660 | 0.13 - 1400 | 0.27 - | 4200 | 082
Fluorene 1400 | 259 | ++ | 730 [ 135 | + 220 | 041 1100 | 204 | ++ ] 3800 704 | ++ | 3900 722 | «++
Naphthalene 240 | 0.11 - 660 | 0.31 - 660 | 0.31 - 660 | 0.31 - 430 | 0.20 - 520 | 0.25
Phenanthrene 4500 | 300 | ++ | 1200 ( 080 - 330 | 0.22 280 | 0.19 - 5600 | 373 | ++ | 4500 | 300 | ++
Pyrene 1000 | 038 - 660 | 0.25 - 660 | 0.25 660 | 0.25 - 190 | 0.07 260 | 0.10
PAH Hazard Index’ 14.2 7.40 5.90 9.95 19.9 20.2

PCBs |Total PCBs 27081] 150 | +++ | 6006 | 334 | +++ | 247 | 137 | + [317183| 1762 | +++ | 20718] 115 | +++ | 2355 | 131 | +++
Sum of Aroclors® 39526 1760

PSTs |p,p-DDE 360 | 0.13 - 7.20 | 0.27

1 - Concentration unils: metals = pg/g dry weight; PAHs, PCBs, pesticides = ng/g dry weight. See Appendix A-1-1 for sediment concentrations.
2 - Hazard Quolients calculaled as sediment concentration/ER-M benchmark (Long ef al .. 1995).

3- HQRanking: -7 = HQ<1; "+" = HQ>1; "++" = HQ>2; "++4" = HQ>10.
4 - Hazard Index calculaled as sum of analyle-specific Hazard Quotienis.

5 - ER-M benchmarks nol availabe lor these analyles. Rankings reflect conceniralions as follows: “-" = <100 ng/g. "+" = >100 ng/g; "++" = >1000 ng/g;

+4+ = >10000 ng/g
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Table 3.2-1 (continued). Summary of sediment chemistry for the Raymark study area. HQ benchmark = ER-M reference data.

Class Analyle SD08 SD13 SD14 SD18 SD21 sD23
Conc'| HQ? | Rank® | cone’ | HQ? | Rank’ | Conc'| HQ? | Rank®| Conc'| HQ? | Rank®| Conc'| HQ? | Rank® | Conc' | HQ? | Rank’

Metals |Silver 140 | 038 - 140 | 0.38 - 088 | 024 - 044 | 0.12 054 | 0.14 - 093 | 025 -
Arsenic 6.50 | 0.09 900 | 0.13 9.20 | 0.13 370 | 005 390 | 0.06 880 | 0.13
Cadmium 1.40 | 1.5E-3 760 |8.4E-3 7.60 | 8.4E-3 080 |8.8E-4 3.20 |3.5€-3 6.30 |{7.0E-3
Chromium 844 | 023 - 915 | 0.25 - 116 | 0.31 - 318 | 009 - 373 | 010 91.7 | 0.25 -
Copper 232 | 086 - 890 | 330 | ++ [ 775 | 287 | ++ | 271 | 100 + 188 | 0.70 462 | 1.7 +
Mercury 0.37 | 052 - 0.28 | 039 - 049 | 069 016 | 023 - 0.16 | 0.22 028 | 039
Nickel 371 | 072 - 591 | 1.15 + 863 | 1.67 + 208 | 040 226 | 044 521 | 10t +
Lead 181 | 0.83 934 | 428 | ++ | 833 | 382 | ++ | 357 | 164 + 249 | 1.14 + 514 | 236 | ++
Zinc 290 | 0.71 - 671 | 1.64 + 676 | 1.65 + 181 | 0.44 - 2714 | 067 525 | 1.28 +
Metals Hazard Index’ 434 115 11.4 3.97 3.46 7.39

PAHSs |2-Methylnaphthalene 660 | 0.99 - 1000 | 1.49 + | 1700f 254 | ++ | 610 | 091 - 615 | 0.92 990 | 1.48 +
Acenaphthene 660 | 1.32 + 200 | 040 - 200 | 040 - 610 | 1.22 + 850 | 0.17 160 | 0.32
Acenaphlhylene 130 | 0.20 410 | 064 - 440 | 069 - 140 | 022 - 165 | 0.26 - 340 | 053
Anthracene 140 | 013 - 680 | 0.62 - 640 | 0.58 - 250 | 0.23 - 305 | 0.28 - 570.| 052
Benzo(a)anthracene 670 | 042 - 4000 | 250 | ++ {3800| 238 | ++ | 800 | 050 - 1450 | 0.91 - 2900 | 1.81 +
Benzo(a)pyrene 640 | 040 - 4000 | 250 | ++ | 3600 | 225 | ++ | 790 | 049 - 1400 | 0.88 2900 | 1.81 +
Chrysene 1000 | 0.36 - |1oo0o| 357 | ++ | 9200) 329 | ++ | 1200 | 043 - 2000 | 0.71 4500 | 1.61 +
Dibenz(a,h)anthracene | 190 | 0.73 1100 | 423 | ++ | 1000 | 385 | ++ | 320 | 123 + 345 | 1.33 + 040 | 362 | ++
Fluoranthene 380 | 0.07 - 9100 | 1.78 + | 8400 | 165 + 600 | 0.12 895 | 0.18 - 1800 | 035
Fluorene 990 | 1.83 + | 5300 981 | ++ | 4800 { 889 | ++ | 1100 | 204 | ++ | 1950 | 361 | ++ | 4400 [ 815 [ ++
Naphthalene 120 0.06 610 0.29 550 0.26 - 160 0.08 - 270 013 550 026
Phenanthrene 1500 | 1.00 11000 7.33 ++ 11000} 7.33 ++ 1500 { 1.00 - 3450 | 2.30 ++ 7900 | 527 ++
Pyrene 660 | 0.25 220 | 0.08 360 | 0.14 750 | 0.03 140 | 0.05 220 | 0.08
PAH Hazard Index* 7.76 35.3 342 8.49 117 25.8

PCBs |Total PCBs 967 537 ++ 8661 | 48.1 +44 | 4642 | 2579 | +++ | 2428 | 1349 | +++ 1268 | 7.04 ++ 4119 | 2288 | +++
Sum of Aroclors® 954

PSTs |p.p"-DDE 540 | 0.20

1 - Concentration units: metals = pg/g dry weight; PAHs, PCBs, pesticides = ng/g dry weight. See Appendix A-1-1 lor sediment concentrations.
2 - Hazard Quotients calculated as sediment concentration/ER-M benchmark (Long ef a/.. 1995).

3-HQRanking: ™" = HQ<1; "+" = HQ>1; “++" = HQ>2; "+++" = HQ>10.
4 - Hazard Index calculated as sum of analyte-specific Hazard Quotients.

5 - ER-M benchmarks nol availabe for these analytes. Rankings reflect concentralions as follows: - = <100 ng/g; "+ = >100 ng/g; “++" = >1000 ng/g:

+++ =>10000 ng/g.
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Table 3.2-1 (continued). Summary of sediment chemistry for the

Raymark study area. HQ benchmark = ER-M reference data.

Class Analyle SD24 SD28 SD37
conc'| HQ? | Rank* | Conc' | HQ? | Rank® | Conc' | HQ? | Rank?

Metals |Sitver 062 | 017 - 160 | 0.43 0.60 | 0.16
Arsenic 820 { 012 - 810 | 012 450 | 0.06 -
Cadmium 260 |{29E-3 - 4.20 | 4.6E-3 - 0.51 | 5.6E-4 -
Chromium 974 | 0.26 - 107 0.29 - 59.2 | 0.16 -
Copper 383 142 + 361 1.34 + 173 0.64 -
Mercury 028 | 039 - 027 | 038 017 | 0.24
Nickel 63.3 1.23 + 434 | 064 21.0 | 041 -
Lead 506 232 " 303 1.39 423 | 0.19 -
Zinc 363 0.89 - 439 107 1”7 042 -

___ |Metals Hazard Index® | 6.80 5.86 229

PAHs [2-Methyinaphthalene 660 | 099 - | 1000|149 | + | 570 | 085 | -
Acenaphthene 660 1.32 + 1000 | 200 + 570 1.14 +
Acenaphthylene 110 0.17 - 200 0.31 - 840 | 0.13
Anthracene 150 | 0.14 - 300 | 0.27 - 120 | 0.11 -
Benzo{a)anthracene 890 0.56 - 1700 | 1.06 + 430 0.27 -
Benzo(a)pyrene 960 | 0.60 - 1900 | 1.19 + 470 | 0.29 -
Chrysene 1600 | 0.57 - 3400 | 1.21 + 900 0.32
Dibenz(a,h)anthracene 310 1.19 + 600 2.3 +H+ 150 0.58 -
Fluoranthene 670 0.13 - 1100 | 0.22 - 820 0.16 -
Fluorene 1200 | 2.22 ++ 2300 | 426 ++ 540 1.00
Naphthalene 160 0.08 - 310 0.15 - 570 0.27 -
Phenanthrene 2400 | 1.60 + 4900 | 3.27 ++ 860 0.57 -
Pyrene 830 | 003 130 0.05 570 0.22 -
PAH Hazard Index" 9.60 178 592

PC8s {Totat PCBs 4865 | 27.03 | +++ | 2383 [ 13.24 | +++ | 1045 058 -
Sum of Araclors®

PSTs |p.p-DDE
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Table 3.2-2. Summary of porewater chemistry for the Raymark study area.

Class Analyte A3SD10 CSD1 GM08 HB3A SD01
Conc' | HQ? | Rank’ | Conc' | HQ? | Rank®| Conc' | HQ? | Rank®| Conc'| HQ? | Rank®| Conc'| HQ? | Rank®

Metals |Sitver 000 | ooo | - 000 | 000 | - 0.00 | 000 - [ o000 | 000 - 0.00 | 0.00 -
Arsenic 199 | 055 | - 587 163 | + | 201 | 056 - 335 | 0.93 -
Cadmium 560 | 016 | - 368 | 010 | - 017 [476-3| - 317 |88E-2| - 283 |79E-2| -
Chromium 147 [29€-2| - 264 532 - 169 [34E-2| - 084 |1.7E-2 - 3.24 |65E-2| -
Copper 650 | 317 | ++ | 710 | 346 | ++ [ 550 | 268 | ++ | 599 | 202 | +++ | 112 | 546 | ++
Nicke! 244 | 010 | - 142 [59€E-3| - 320 [1.36-2| - 112 |478-2| - 273 {11E-2
Lead 140 |46E-4| - 144 |48E-4] - 156 |52E-4| - 13.2 |4.4€-3| - 280 |9.3E-4| -
Zinc 1540 | 449 | ++ | 260 | 076 [ - 420 | 122 | + 170 | 050 [ - 170 | 050 .

~ [Metals Hazard Index’ 8.50 6.01 4.52 308 6.12

PAHs |PAH Hazard Index’ _ |

PCBs |Total PCBs 1093 | 27.3 | +++

1 - Concentration units: pg/L. See Appendix A-1-2 for porewaler concenlrations.

2 - Hazard Quotients calculated as sediment concenltralion/lWQSV benchmark (see Appendix A-2-2).
3- HQRanking: *-° = HQ<1; "+ = HQ>1; "++° = HQ>2; "+++° = HQ>10.

4 - Hazard Index calculated as sum of analyle-specific Hazard Quotients.
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Table 3.2-2 (continued). Summary of porewater chemistry for the Raymark study area.

Class Analyte SD07 SD08 SD13 SD14 SD18
Conc' | HQ? | Rank®| Conc'| HQ? | Rank®| Conc'| HQ? | Rank®| Conc'| HQ? | Rank®| Conc' | HQ? | Rank’

Metals | Silver 0.00 | 0.00 - 0.00 | 0.00 - 0.00 | 0.00 - 0.00 | 0.00 - 0.00 | 0.00 -
Arsenic 952 | 264 | ++ | 808 | 224 | ++ | 736 | 204 | ++ | 175 049 - 15.7 | 0.22 -
Cadmium 386 | 0.11 - 1.60 |4.4E-2| - 2.78 [ 7.7€-2| - 327 |9.1€-2| - 345 |18E-2| -
Chromium 1.05 |2.1€-2| - 281 |56E-2| - 314 |6.3€E-2| - 133 [38E-2| -
Copper 540 | 263 | ++ | 320 ] 156 | + | 460 | 224 | ++ | 480 | 234 | ++ | 520
Nickel 153 |[6.4E-3| - 410 |[1.76-2| - 400 {17€-3| - 310 | 1362 - 16.4 |5.3€E-3
Lead 0.75 |2.5E-4| - 1.72 |5.7E-4| - 0.75 |2.5€6-4| " - 356 |1.2E-3| - 196 |3.3E-4| -
Zinc 150 | 0.44 . 200 | 0.58 - 140 | 0.4 - 270 | 0.79 - 130 | 0.12 -
Metals Hazard Index* 5.85 4.45 48 3.78 0.40

PAHs |PAH Hazard Index’ 404 | +++

PCBs |Total PCBs 2084 | 52.1 +++ | 2000 | 500 | +++ 504 126 +44

oW N -

- Concentration units: pg/L.. See Appendix A-1-2 for porewaler concenlrations.

- Hazard Quotients calculated as sedimenl concentration/WQSV benchmark (see Appendix A-2-2).

- HQ Ranking: “-* = HQ<1; "+" = HQ>1; “++" = HQ>2, "+++" = HQ>10.
- Hazard Index calculated as sum of analyte-specific Hazard Quotients.




Table 3.2-2 (continued). Summary of porewater chemistry for the Raymark study area.

Class Analyte SD21 SD23 SD24 SD28 SD37
Conc'| HQ? | Rank®| Conc'| HQ? | Rank®| Conc'| HQ? | Rank®| Conc' | HQ? | Rank®| Conc'| HQ? | Rank®

Metals |Silver 0.00 | 0.00 - 0.00 | 0.00 - 0.00 | 0.00 - 0.00 | 0.00 - 0.00 | 000 -
Arsenic 120 | 033 - 346 | 0.96 - 118 | 0.33 - 19.1 0.53 - 180 | 0.50
Cadmium 3.41 | 9.5E-2 - 333 |9.2E-2 - 280 |7.8E-2 - n 010 - 295 {8.2E-2 -
Chromium 067 | 1.3E-2 - 3.24 |6.5E-2 - 236 |4.7E-2 -
Copper 505 | 2.46 ++ 35.0 .71 + 410 2.00 + 55.0 2.68 ++ 54.0 263 +e
Nickel 15.0 |6.3E-3 - 9.50 | 4.0E-3 - 149 | 6.2E-3 - 7.40 | 3.1E-3 -
Lead 2.26 | 7.5E-4 - 392 [1.3E-3 - 4.40 | 1.5E-3 - 2.76 |9.1E-4 - 8.96 |3.0E-3 -
Zinc 115 0.34 - 60.0 | 0.17 - 50.0 | 0.15 - 260 0.76 - 50.0 0.15 -

~ |Metals Hazard index’ 3.25 3.01 2.61 4.08 337
PAHs |PAH Hazard Index* o
PCBs |Total PCBs 1144 | 286 | +++ 2212 | 553 | +++

1 - Concentration units: pg/l. See Appendix A-1-2 fo 1 - Concentration units: pg/l.. See Appendix A-1-2 for porewdter concentrations.

2 - Hazard Quotients calcutated as sediment concenlralion/WQSV benchmark (see Appendix A-2-2).
3 - HQ Ranking: *-" = HQ<1; "+* = HQ>1; "++" = HQ>2, "+++" = HQ>10.
4 - Hazard Index calculated as sum of analyte-specific Hazard Quotients.
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Table 3.4-1. Exposure-response analysis for porewater-related CoC toxicity: A) Ampelisca.

Interstitial Water Toxic Units (100% Porewater Conc./LC,)

Toxicity Metals Organics
Station EC20% Tox-GRP’ | Arsenic [Cadmium| Copper Zinc |ZIWTUpy| PCBs PAHs | ZIWTUpy | NH,-TOT
SD18 250 | 02 00 0.0 0.1 04 00 00 00 1.5
SD37 28.1 | 05 01 26 0.1 34 00 00 00 1.7
SDO1 400 1 00 0.1 5.5 0.5 6.0 0.0 0.0 0.0 1.1
SDo8 435 i 22 00 16 0.6 44 50.0 00 50.0 10
SD24 51.7 L 03 01 20 0.1 26 00 0.0 0.0 08
SD07 60.0 L 2.6 0.1 26 04 58 52.1 00 521 1.0
SD13 60.0 L 2.0 01 2.2 04 4.8 126 0.0 12.6 1.2
SD14 60.0 L 05 0.1 23 0.8 37 00 00 00 09
SD23 60.0 L 10 01 1.7 0.2 29 286 00 286 08
SD21 60.7 L 03 0.1 25 0.3 32 0.0 00 00 1.2
CSD1 64.3 L 1.6 01 35 08 6.0 273 0.0 273 0.5
HB3A 66.7 L 09 0.1 29.2 05 30.7 00 0.0 00 05
A3SD10 77.3 L 0.6 0.2 3.2 4.5 8.4 00 0.0 00 0.7
GMO8 80.0 N 06 0.0 27 12 45 0.0 00 0.0 04
SD28 100 N 05 0.1 2.7 08 4.1 565.7 00 63.2 08
HThreshold Effects Quotient' 1.0 1.0 27 1.2 45 55.7 1.0 63.2 1.0
!l% > TEQ 30.8% 0.0% 30.8% 7.7% 46.2% 0.0% 0.0% 0.0% 23.1%

Bolded values indicate HQs exceeding TEQ.

1- TEQ selected as the greater of 1.0 and the maximum value of least loxic sample group.
2- Toxicity Group Classification:

High (H) <20 %, Intermediate (1) 220 and <50%,; Low (L) >50 and <80%; Non-toxic (N) >80%.




Table 3.4-1 (continued). Exposure-response analysis for porewater-related CoC toxicity: B) Mulinia.

Interstitial Water Toxic Units (100% Porewater Conc./LCs)

Toxicity Metals Organics

Station EC20% Tox-GRP* | Arsenic |Cadmium| Copper Zinc |[IIWTUp,] PCBs PAHs |ZIWTUpw | NH,-TOT
A3SD10 0.41 H 06 02 3.2 45 8.4 00 00 0.0 1.5
SD18 125 H 02 0.0 00 01 04 0.0 0.0 00 33
SD0O8 3.20 H 2.2 0.0 16 06 44 50.0 00 50.0 2.2
SD07 7.20 H 2.6 01 26 04 58 52.1 0.0 521 23
SD37 7.39 H 05 01 26 0.1 34 00 00 0.0 3.7
SD21 7.58 H 03 0.1 25 03 32 00 0.0 00 27
HB3A 8.26 H 09 0.1 29.2 0.5 30.7 0.0 00 0.0 12
SDO1 9.21 H 00 01 5.5 05 6.0 0.0 00 00 2.6
CSD1 11.7 I 16 0.1 35 08 60 | 273 | oo 273 1.2
SD14 13.8 | 05 0.1 23 08 37 0.0 0.0 00 2.0
GMO08 148 | 06 0.0 2.7 1.2 4.5 00 00 00 09
SD24 149 | 03 0.1 20 0.1 26 0.0 0.0 0.0 1.7
SD13 20.7 | 20 01 2.2 04 48 12.6 0.0 12.6 2.8
SDZ3 313 | 1.0 0.1 1.7 02 29 28.6 00 286 18
SD28 557 L 05 0.1 27 | o8 41 | 557 | 00 | 557 1.7
Threshold Effects Quotient 1.0 1.0 2.7 1.0 4.1 557 10 55.7 18
% > TEQ 28.6% 0.0% 28.6% 14.3% 57.1% 0.0% 0.0% 0.0% 57.1%

Bolded values indicate HQs exceeding TEQ.
1- TEQ selected as the greater of 1.0 and the maximum value of least toxic sample group.

2- Toxicity Group Classification:

High (H) <10 %, Intermediate (1) >10 and <40%; Low (L) 240 and <70%; Non-toxic (N} 270%.




Table 3.4-2. Exposure-response analysis for C18-treated (e.g., metals-related) porewater: A) Ampelisca.

Interstitial Water Toxic Units (100% Porewater Conc./LCs,)
| Toxicity Metals
||Station EC20% TOX-GRP* Arsenic Cadmium Copper Zinc TIWTUpy
|spw 180 H 0.06 0.03 0.00 0.20 0.29
HB3A 22.7 I 0.03 0.14 4.10 067 4.95
SD37 55.0 L 0.15 0.16 1.51 0.17 2.00
SDO1 55.6 L 0.00 0.09 0.73 0.50 1.32
SD08 60.0 L 1.61 0.16 093 . 0.26 2.96
SD13 60.0 L 0.15 0.10 102 0.35 163
SD14 60.0 L 0.00 0.13 0.88 0.41 1.41
SD21 60.0 L 0.04 0.12 054 0.22 0.91
SD23 60.0 L 0.28 0.13 137 0.12 1.90
SD24 60.0 L 0.00 0.10 0.88 0.15 1.13.
CcSD1 83.3 N 1.14 0.24 0.93 0.29 2.59
SD07 83.3 N 1.77 0.15 1.46 0.20 3.58
A3SD10 100 N 0.02 0.26 1.12 7.00 8.40
GMO8 100 N 0.06 0.18 1.37 1.49 3.09
SD28 100 N 1.47 0.26 1.27 0.20 3.20
[[Threshold Effects Quotient’ 1.77 1.00 1.46 7.00 8.40
f% > TEQ 0.0% 0.00% 20.0% 0.00% 0.00%

‘Bolded values indicate HQs exceeding TEQ.

1- TEQ selected as the greater of 1.0 and the maximum value of least toxic sample group.

2- Toxicity Group Classificalion:

High (H) <20 %; Intermediate (1) 220 and <50%,; Low (L) >50 and <80%; Non-toxic (N) >80%.



Table 3.4-2 (conlinued). Exposure-response analysis for C18-treated (e.g., melals-related) porewater: B) Mulinia.

Interstitial Water Toxic Units (100% Porewater Conc./LCs,)

' Toxicity Metals
Station EC20% TOX-GRP* Arsenic Cadmium Copper Zinc ZIWTUpw
A3SD10 2.05 H 0.02 0.26 1.12 7.00 8.40
CSD1 2.46 H 1.14 0.24 0.93 029 2.59
SDO7 2.63 H 1.77 0.15 1.46 0.20 3.58
SDo8 3.09 H 1.61 0.16 0.93 0.26 2.96
SD21 16.9 I 0.04 0.12 0.54 0.22 0.91
SD37 105 | 0.15 0.16 1.51 0.17 2.00
GMO08 15.9 | 0.06 0.18 1.37 1.49 3.09
SD13 16.7 | 0.15 0.10 1.02 0.35 1.63
SD14 174 { 0.00 0.13 0.88 0.41 1.41
HB3A 18.0 I 0.03 0.14 4.10 0.67 495
SDO1 18.0 I 0.00 0.09 0.73 0.50 1.32
sD18 206 | 0.06 0.03 0.00 0.20 0.29
sp24 | 457 L 000 © 010 0.88 1 0.15 1.13
SD28 46 .8 L 1.47 0.26 1.27 0.20 3.20
SD23 49.2 L 0.28 0.13 1.37 0.12 1.90
Threshold Effects Quotient' 1.47 1.00 1.37 1.00 3.20
% >TEQ | 16.7% 0.00% 25.0% 16.7% 25.0%

Bolded values indicate HQs exceeding TEQ.

1- TEQ selected as the greater of 1.0 and lhe maximum value of least toxic sample group.

2- Toxicity Group Classification:

High (H) <10 %, Intermediate (l) >10 and <40%; Low (L) >40 and <70%, Non-toxic (N) >70%.




Table 3.4-3. Exposure-response analysis for EDTA-treated (e.g., organics-related) porewaler:
A) Ampelisca.

Interstitial Water Toxic Units (100% Porewater Conc./LC,)

Toxicity Organics
Station EC20%  Tox-GRP’ PCBs PAHSs SIWTUpw
SD18 18.0 H 0.00 0.00 0.00
SD14 556 I 0.00 0.00 0.00
SD37 57.9 [ 0.00 0.00 0.00
flHB3A 60.0 | 0.00 0.00 - 0.00
SDO1 60.0 I 0.00 0.00 0.00
SDO08 60.0 | 0.32 0.00 0.32
SD13 60.0 | 3.74 0.00 3.74
SD21 60.0 I 0.00 0.00 0.00
SD23 60.0 I 1.58 0.00 1.58
SD24 61.1 I 0.00 0.00 0.00
SDO7 62.5 ! 0.00 0.00 0.00
CSD1 70.0 | 0.00 0.00 0.00
5028 100 N 0.00 0.00 0.00
A3SD10 100 N 0.00 0.00 0.00
GMO8 100 N 0.00 0.00 0.00
H Threshold Effects Quotient’ 1.00 1.00 1.00
% > TEQ 16.7% 0.00% 16.7%

Bolded values indicate HQs exceeding TEQ.
1- TEQ selected as the greater of 1.0 and the maximum value of leasl toxic sample group.
2- Toxicity Group Classification:
High (H) <20 %, Intermediate (1) 220 and <50%; Low (L) 250 and <80%; Non-toxic (N) >80%.




Table 3.4-3 (continued). Exposure-response analysis for EDTA-treated (e.g., organics-related)

porewater: B) Mulinia .

Interstitial Water Toxic Units (100% Porewater Conc.LC4)

Toxicity Organics

Station EC20%  Tox-GRP* PCBs PAHs TIWTUpw
SD18 2.00 H 0.00 0.00 0.00
SDo8 2.7 H 0.32 0.00 0.32
SD37 10.7 H 0.00 0.00 0.00
fcsot1 11.2 [ 0.00 0.00 - 0.00
SD23 121 I 1.58 0.00 1.58
SD21 15.2 I 0.00 0.00 0.00
SDot 15.9 I 0.00 0.00 0.00
SD14 15.9 I 0.00 0.00 0.00
IHB3A 16.9 | 0.00 0.00 0.00
A3SD10 17.0 I 0.00 0.00 0.00
SDO7 17.2 I 0.00 0.00 0.00
SD13 178 I 3.74 0.00 3.74
SD24 211 I 0.00 0.00 0.00
SD28 557 L 0.00 0.00 "~ 0.00
flcMos 58.0 L 0.00 0.00 0.00
" Threshold Effects Quotient’ 1.00 1.00 1.00

% > TEQ 15.4% 0.00% 15.4%

Bolded values indicate HQs exceeding TEQ.
1- TEQ selected as the greater of 1.0 and the maximum value of least loxic sample group.

2- Toxicity Group Classification:

High (H) <10 %,; Intermediate (1) >10 and <40%; Low (L) 240 and <70%; Non-toxic (N) >70%.




Table 3.4-4. Exposure-response analysis for Ulva-lreated (e.g., non-ammonia-related) porewater: A) Ampelisca.

Interstitial Water Toxic Units (100% Porewater Conc./LCg,)

| Toxicity Metals Organics
ﬁSlalion Treatment  EC20% Tox-GRP’| Arsenic |Cadmium| Copper Zinc  |ZIWTUpyw| PCBs PAHs | ZIWTUpw| NH,-TOT
{HB3A Non-Ulva 773 ] 0.71 0.08 30.6 2.65 34.1 0.00 0.00 0.00 053
SDO1 Non-Ulva 40.0 I 0.07 0.09 1.37 0.23 1.76 0.16 0.00 0.16 1.14
A3SD10 Non-Uiva 773 L 0.66 014 | 200 0.23 3.03 0.00 0.00 0.00 0.65
SD28  |Non-Uiva 100 N 0.41 007 | 259 | 029 3.36 0.00 0.00 1 0.00 0.77
Threshold Effects Quotient’ 1.00 1.00 2.59 1.00 3.36 1.00 1.00 1.00 1.00
[HB3A Ulva 24.0 H 0.56 0.06 18.1 1.55 20.3 0.00 0.00 0.00 0.05
SDO1 Ulva 728 L 0.02 007 | 195 0.20 225 0.52 0.00 0.52 0.04
A3SD10 Ulva 100 N 0.52 013 3.41 0.35 4.41 0.00 0.00 0.00 0.05
SD28 Uiva 100 N 0.22 0.08 3.12 0.15 3.57 0.00 0.00 0.00 0.03
Threshold Effects Quotient' 1.00 1.00 3.41 1.00 441 1.00 100 | 1.00 1.00

Bolded values indicate HQs exceeding TEQ.
1- TEQ selected as the greater of 1.0 and the maximum value of least toxic sample group.
2- Toxicity Group Classification:

High (H) <20 %, Intermediate (1) >20 and <50%; Low (L) >50 and <B80%; Non-toxic (N) >80%.



Table 3.4-4 (continued). Exposure-response analysis for Ulva-treated (e.g., non-ammonia-related) porewater: B) Mulinia.

Interstitial Water Toxic Units (100% Porewater Conc./LCs,)

I Toxicity Metals Organics
HStation Treatment EC20% Tox-GRP?| Arsenic |Cadmium| Copper | Zinc [ZMWTUp,| PCBs | PAHs |ZWTUpw|NH,-TOT
A3SD10 Non-Ulva 0.41 H 0.66 0.14 2.00 0.23 30 0.00 0.00 0.00 1.46
I!HB3A Non-Ulva 8.26 H 0.71 0.08 30.6 2.65 34.07 0.00 0.00 000 1.19
SD01 Non-Ulva 9.21 H 0.07 0.09 1.37 0.23 1.76 0.16 0.00 0.16 256
SD28 Non-Ulva 55.7 L 0.41 0.07 2.59 0.29 3.36 0.00 0.00 0.00 1.72
Threshold Effects Quotient' 1.00 1.00 26 1.00 3.36 1.00 1.00 1.00 1.72
A3SD10 Ulva 1.25 H 0.52 0.13 34 0.35 4.4 0.00 0.00 0.00 0.10
HB3A Ulva 1.25 H 0.56 0.06 18.1 1.55 20.3 0.00 0.00 0.00 0.12
SDO1 Uiva 2.14 H 0.02 0.07 1.95 0.20 2.25 0.52 0.00 0.52 0.08
Hsb’éé_“ luwa 138 1T ] 022 | 008 | 312 | 0.15 357 | 000 | 000 | 000 | 006
IThreshold Effects Quotient' 1.00 1.00 3.1 1.00 36 1.00 1.00 1.00 -1.00

Bolded values indicate HQs exceeding TEQ.
1- TEQ selected as the greater of 1.0 and the maximum value of least toxic sample group.
2- Toxicily Group Classification:

High (H) <10 %; Intermediate (1) >10 and <40%; Low (L) 240 and <70%; Non-toxic (N) >70%.




Table 3.4-5. Summary of exposure-response analyses for porewater and Toxicity Identification Evaluation (TIE) testing for the Raymark study area.

Threshold Effects Quotient (Interstitial Water Toxic Units, Frequency of Exceedence)

Melals Organics

TRT| SPP | Statistic | Arsenic Cadmium Copper Zinc TIWTUpw PCBs PAHs IIWTUpw NH,-TOT
PW | AMP | TEQ 1.00 1.00 268 1.22 447 55.7 1.00 63.2 1.00
MUL | TEQ 1.00 1.00 268 1.00 407 55.7 1.00 55.7 1.75

AMP | %>TEQ 30.8% 0.00% 30.8% 7.7% 46.2% 0.00% 0.00% 0.00% 23.1%

MUL | %>TEQ 28.6% 0.00% 28.6% 14.3% 57.1% 0.00% 0.00% 0.00% 57.1%
MEDIAN| TEQ 1.00 1.00 268 111 427 557 1.00 59.5 138
%>TEQ 29.7% 0.00% 29.7% 11.0% 51.6% 00% 0.00% 0.00% 40 1%

[EDTA| AMP | TEQ T 1.00 1.00 1.00 0.00
MUL | TEQ 1.00 1.00 1.00 0.00

AMP | %>TEQ 16.7% 0.00% 16.7% 0.00%

MUL | %>TEQ 15.4% 0.00% 15.4% 0.00%
MEDIAN| TEQ 1.00 1.00 1.00 0.00
%>TEQ - 16.0% 0.00% 16.0% 0.00%

Ci8| AMP | TEQ .00 1.46 7.00 8.40 0.00
MUL | TEQ ) 1.00 1.37 1.00 3.20 0.00

AMP | %>TEQ 0.00% 0.00% 20.0% 0.00% 0.00% 0.00

MUL | %>TEQ 16.7% 0.00% 25.0% 16.7% 25.0% 0.00
MEDIAN| TEQ 162 1.00 141 4.00 5.80 0.00
%>TEQ 8.33% 0.00% 22.5% 8.3% 12.5% 0.00%

Overall  Mimimum 1.00 1.00 141 1.11 427 1.00 1.00 1.00 0.00
Maximum 1.62 1.00 2.68 4.00 5.80 55.7 1.00 59.5 1.38

%>TEQ 19.0% 0.00% 26.1% 9.66% 32.1% 8.01% 0.00% 8.01% 13.4%

PW = untreated porewater exiracted from sediment, EDTA = treatment for metal chelation experiment, C18 = treatment for organics removal experiment

AMP = Ampelisca, MUL = Mulinia
TEQ = Threshold Effects Quotient = highest observed no effect ratio of porewater concentration to LC50 benchmark
%>TEQ = percentage of stations with IWTU values exceeding the TEQ.
IWTU = Interstitial water toxic units; see Section 4 text.




Appendix A-1-1. Resulls of chemical analyses ol whole sedimenls collected in the Raymark study area.

e
2 2 e

9 -

3 i 7 3§ &
Dioxns 1D 1000 00 660 00
2.3.7.8.7CO0 458 2358
1.2..7.6 PeCDD 1930 1S
123,478 H:CDO 1460 104
1.2.3.6.7.8 H:CDOD 68 40 2700
1.2.3.7.89 H:CODD 4350 1810
1.2.3.48.7.8.HpCDD 1520 00 524 00
(OCo0 15800 00 $380 00
2378 1COF 21000 80 70
2.3.7 8 1COF Conhrm 488 00 144 00
1.2)7.8.PeCOF 17200 48 00
2.3.4.7.8 PeCDF 464 00 100 00
123478 HxCODF 1080 00 116 00
126,70 inCDF 07 00 46 70
234678 1:COF S 00 10100
123789 t:COF 2020 654
1234678 HpCOF 5540 00 639 00
1.2.3,4.7.8.0 HpCOF 76 80 1480
OCDF 4180 00 2200 00
. |Sum ot asins 1452 9100
Owosin [ Total TCDO 55680 2430
CDDs  |Total PeCDO 59 00 36 10
Total HxCDOD $10 00 24400
Total HoCDO 2060 00 1330 00
R Sum of CDDs 3584 00 1634 60
Dionin  [Total TCOF 1330 00 368 00
COFs  |Tolal PeCOF 3450 00 634 00
Total HiCDF 7180 00 759 00
Tolat HpCDF 1420 00 1170 00
Sum of CDFs 19380 00 2920 00
) Tosicrty Equivalency Fackr 827 85 126 20
Metats  |Siver i00 300
Arsenc 2390 120
Barum 2110 00 27100
ICadmeum a3 120
(Chwormmm 46300 402 00
Copper 2550 00 1350 00
Mercury 043 on
(Nochet 31700 5400
Lead 3200 00 70300
2inc 134000 390 00
PAHS  |2-Methyinaphihalene 1000 060 860 00
| Acenaphihene 1000 00 860 00
Acenaphihylene 100 00 200 00
Anihracene 120 00 190 00
Benzofapnihracens 1500 00 560 00
Benzo{apyrena 1200 00 680 00
Ben20{b fluoranthens 2800 00 850 00
Benzolg.h.ipendens 26000 190 00
Benzotk fhoranthene 950 00 470 00
Chrysene 1400 00 13000
Dibenz{a hlanthracene 240 00 660 00
Fyoranthens 4500 00 1200 00
Fhrorene 1000 00 660 00
idenof 1 2.3 cdipyrene 880 00 400 00
Naphih.inne 1000 N0 N0
PYen witeene 700 00 3 e
Pyreoe 3800 00 1300 00
Tolal PAHs 23130 00 10440 00

660 00
oo
218
204
470
arn
71230

133000
80s
2120
33
558
408
480
[A-2]
178
900
206

11300
2%

019
5970
22000
20009
210
330
5360
7 40
21040
12%
300
1700
6570
150
23100
66100
120
40
158 00
9200

860 00
680 00

190 00
23000
400 00
1400
30000
220 00
660 00
33000
660 00
110 00
660 00
120 00
41000
7094 00

a

- ~
6900 10000
20 18
1180 1300
1580 2400
s270 7050
03 6100
70300 155000
470000 700 00
408 00 4730
43400 1610
21100 2330
45500 5020
41000 6050
158 00 30 00
o0 7300
936 658
124000 54400
2050 2000
47400 63500
9308 13249
1160 27
1930 4690
20000 48300
132000 2050 00
163800 337260
135000 264 00
227000 500 00
224000 70300
177000 1080 00
763000 2617 00
41221 11100
140 10
700 10 60
113000 22200
550 X
8970 0000
165000 430 00
022 032
8070 4020
157000 40300
75000 50800
71000 ~ 83000
14000 16000
35000 33000
52000 52000
250000 2700 00
240000 2200 00
400000 4000 00
46000 53000
140000 4200 00
360000 3900 00
43000 52000
S60000 4500 00
19000 26000
150000 1700 DO
7tNN0 65000
250000 2200 00
$90000 8700 00

3311000 34720 00

bad
66000 1000 00
15 280
558 1030
819 1780
2050 70 30
1560 4180
47200 1560 00
430000 14000 00
1560 20100
7800 19800
8190 10600
1620 20400
2010 20300
1300 MW
2000 15000
219 007
19200 82700
1w 2720
40300 98200
6106 19838
001 2190
1o 1210
17900 42000
120000 351000
140041 403360
0100 72800
18100 119000
22600 135000
38600 144000
84400 4706 00
Woee 23620
140 140
050 900
5760 53300
140 160
0440 9150
23200 80000
0y [F.]
3710 se10
10100 03400
20000 67100
68000 1000 b0
68000 20000
13000 41000
14000 88000
67000 4000 00
64000 4000 00
100000 10000 00
19000 1100 00
36000 9100 00
90000 $300 00
12000 61000
150000 11000 00
66000 22000
37000 220000
66000 1000 00
61000 2600 0V
130000 6000 00

pd =4
170000 61000
J64 127
170 10 10
1520 1500
8120 3900
660 3200
131000 608 00
10300 00 3370 00
12000 4230
157 00 60 80
7260 2510
15900 5040
18400 5770
6870 2470
148600 S0 10
858 (¥
7,600 28300
2060 -948
94400 260 00
16148 5708
2540 (¥
70 80 [§7)
38400 23000
257000 1250 00
305030 1496 SO
61400 9300
05000 34000
120000 44300
138000 46100
415300 144600
19144 ' 7358
oes 044
020 30
54900 16800
760 080
1600 3180
118 00 27100
040 016
8830 2080
83300 35700
81600 18100
170000 81000
20000 81000
@000 14000
84000 25000
380000 800 00
380000 79000
020000 1200 00
100000 32000
840000 600 00
480000 1100 00
55000 16000
1100000 1500 00
6000 7500
200000 58000
7ooo 61000
300000 84000
5000 00 1900 00

50000 00 12063 00

8

& & 8
62000 61000 99000
138 208 mn
560 160 1550
559 875 1470
2080 2800 5850
1490 2180 3080
41000 1700 122000
345000 411000 995000
1900 1140 6510
2610 403 0%
T 1850 3170
1920 3040 8060
2120 030 8980
1070 2130 4100
2060 4070 7560
350 554 1400
14400 23300 50400
79 1te0 2210
24000 32600 82000
5025 6076 14048
36 408 2850
200 2130 8300
12600 18600 35100
78300 06700 2200 00
93708 118638 273250
8100 18800 35000
14000 20000 55500
19700 34700 71700
20000 45600 97500
70000 126100 2600 00
4608 12238
042 068 003
380 400 800
0870 10800 21000
320 320 €30
3560 00 9170
19900 18500 46200
014 017 028
2010 2500 5210
26600 23100 51400
27000 27700 62500
82000 81000 00000
8100 8900 16000
16000 17000 34000
20000 33000 S7000
140000 150000 2900 00
130000 150000 2900 00
180000 220000 4500 00
36000 33000 94000
79000 100000 1800 00
190000 200000 4400 00
26000 28000 55000
300000 390000 7900 00
1000 14000 22000
86000 91000 1600 00
62000 61000 910 00
150000 170000 2600 00
270000 290000 6200 00

660 00
an
912
10 10

3250
223
625 00
$300 00
3120
0970
2100
4040
105 00
3500
06 80
s

506 00
1830

668 00

220
2210
216 00
1300 00
1562 30
2100
416 00
155 00
1010 00
2302 00
8810
062
020
41000
260

o7 40
383 00
02
63130
508 00
36300
88000
860 00
11000
150 00
800 00
960 00
1800 00
31000
870 00
1200 00
160 00
2400 0O
8300
820 00
660 00
960 00
1400 00

1777100 2016000 3906000 13513 00

24 (8)

1060 00
157
160
10 60
35 40
2750
754 00
6940 00
3500
64 40
2120
4570
5430
26 10
4920
44
35400
1760
791 00
10166
20 60
5230
265 00
1600 00
2027 90
200 00
365 00
471500
61400
171400
16 04
160
810
17200
a2
107 00
36100
02
440
30300
43000
1600 00
1000 00
200 00
300 00
1700 00
1900 00
3400 00

1100 00
2300 00
31000
4900 00
130 00
1200 00
1000 00
1500 00
3500 00
26040 00

S0
154
4 66

82
&L
156 0Ny
3740 oy
06/
1" s
REH
822
514
31
0o
240
65 )
86
25301
ans/]
384
04
12109
o0
464 01
we
I8
83
137 00
303 s¢
RLE
060
as0
Je oo
05!
59 20
17300
017
2100
@2
17100
$10 00
$1000
8400
120 00
43000
470 00)
000 00
150 00
820 00
540 00
510 00
860 00|
$70 001
260 00
570 00|
330 00
640 00
847400

Page 1 0l 3



A dix A-1-1 (continued). R

\d o

its of chemical analyses of sediments collected in the Raymark sludy area.

s [T
07241 .
1504 4) 1000 1000 2% 180 1000 740 1000 210 380 a0 460 042 170 110 320 150 190 190 032
8228 150 500 (%] 1100 630 70
(244 3400 3400 1300 $80 26 00 2100 3ro0 140 210 1600 1800 140 460 360 10 00 00 400 850 130
42238y a0 200 t40 340 2% 310
isunssr 3400 2400 1300 800 3000 350
68 (234 4y 4300 1600 1000 17 00 oo 1600
7(3Y44) 600 800 3% 170 340 3s0 30 130 170 220 140 03 040 048 130 008 120 120 030
1012248 8) 1800 2200 1300 100 2000 2300
10523340 2500 2500 1200 840 1600 1200 1500 1% $90 1200 12 00 200 520 30 1000 420 $ 90 6’0 110
114234409 180 160 034 022 32 24 110 000 032 0on ore on 02 024 058 038 000 038 006
Ha2yYeasy €300 6300 2400 1100 5200 4200 3700 2000 1500 2000 3000 520 1400 1000 2700 15 00 14 00 1800 280
12342 34 ¢9) 200 200 140 032 100 220 140 000 000 000 000 o 000 000 000 000 033 o3 003
12633445 300 300 120 009 4000 2000 220 000 050 J00 170 o 000 000 000 000 093 006 008!
1200221 Y4 4}
1382234488 6100 3100 1900 6100 4500 30 00
153 (224 45 5) 180 00 6800 - 2000 25000 110 00 0800
156157 (2334 48237 4 4'5) 1300 1300 480 140 3200 2500 120 e 220 500 540 140 2% 170 480 200 320 220 [ XK
18723e 4585 1300 1300 400 04 80 00 7200 1100 180 120 8% 30 100 110 o 200 260 22 150 0 19|
180 (3 34 45 5) 2000 2000 460 000 10000 18000 11000 1200 430 5000 2500 110 860 100 2000 3200 2000 150 003
170223 Y4 43y 13000 13000 €00 160 420000 300000 17000 1800 120 700 3700 1400 (1] 050 3t00 2600 2700 17 00 1 50|
180(2234488) 200000 320000 76000 620 5200000 4200000 260000 27000 8900 110000 54000 20000 14000 16000 49000 58000 59000 25000 7 80
187(22343858) 930 00 340 00 11000 1400 00 $00 00 360 00
100(2334488) 1500 1500 a0 000 12000 9200 1100 000 000 490 2%0 110 000 000 190 000 260 000 000
10812235448 78 00 26 00 0 11000 $500 R 2100
208 (2 23 Y4 48 50) 680 00 300 00 15000 110000 600 00 260 00
200(22334488808) 50000 80000 6300 130 210000 1990000 21000 3200 1800 100 00 63 00 3400 1700 18 00 6000 11000 11000 3100 086
{Sum of PCB Congeners %0 1190 508 Q59 2108 1142
Total PCBs (Sum of Congeners X 2) 21081 27081 6008 247 353783 200804 20710 23353 o8? )] LITH 240 2y 1319 ane 4808 4048 2303 105
PCB  |foial MonoCBs T 200 ° 200 03 ° o012 180 950 810 [ L) oM 120 130 o ou o 100 orn o84 04? 009
Homologs {Tolal DICOBs 20 20 820 260 400 260 30 820 "o 130 100 t40 230 340 950 120 37 10 0 92|
Total TaCBs 180 100 830 an0 140 120 200 830 800 100 990 020 1 270 (1] 0o o s10 800
Toial YewaCBs 600 600 300 10 40 480 250 100 no 180 150 280 (1] @0 130 %0 100 160 220
Total PertaCls 140 190 100 60 1000 1400 340 150 970 240 te0 520 060 60 200 130 120 150 190
Tolal HexaCBs 1900 1800 800 420 38000 21000 1900 0 100 790 480 200 130 120 o0 0 350 % 2350
Total HeplaCBs 13000 13000 3000 260 230000 180000 11000 1100 330 4400 2200 1300 400 580 1900 2100 2100 1100 0
Tolal OctaCBs 300 8300 1300 5S40 71000 58000 4800 480 180 1500 1000 580 2% 300 870 1200 1200 a0 840
1otal NonaCBs 8700 6700 1100 450 43000 38000 4000 a7 220 1800 %0 480 260 300 920 1400 1400 420 760
Surm of PCB Homologs 20448 20448 (13 270 184835 305018 22530 2510 1061 0424 5058 2650 1323 1444 488 $321 5276 2601 124
Totai PCOs 30000 30000 8800 200 390000 310000 23000 2600 1100 93500 $100 2700 1300 1500 4500 $400 $400 2600 120
PCB  |Arocior 1096 6800 4300 . 5400
Aroclors |Arockor 1221 130 00 130 00 11000
Atocior 1232 6600 €500 $4 00
Acocior 1242 6800 6500 8400
Aracior 1248 66 00 8500 5400
Arocior 1254 66 00 8500 8400
Arocior 1260 8800 8500 S4 00
Arochor 1262 24000 00 680 00 32000
Aroctor 1268 15000 00 $60 00 200 00
Sum of Arociors 10526 0O 1760 00 95400
Pesucides |4 4000 1100 250 840
4.4 007 860 650 s 40
Alonn 340 340 097
Alpha chiordane 140 1600 870
Alpha BHC 140 340 200
Beta BHC 14 340 200
Denta 8HC dao 120 061
Ovecrn 091 450 540

Uniis  metals = pg/g dry wesght, PAHg, PCBs. peshcides, Gosing = ngig dry weight
* indicaies congeners included in Sum of PCB Congeners and Total PCBs {Sum of Congeners X 2) calculation
Adawonal Tolal PCBs {Sum of Congeners X 2) values calcuiated from regression snslysis 8¢ 0 920°(Sum of PCB Homologs) - 9 548



Appendix A-1-1 {conlinued). Resulls of chemical analyses of sediments collected in the Raymark sludy area.

1{A)

D21(8)

|S024 (81

a
2 2 8
é 5 8 4§ § 3 3 5 3 2 = X & 3 = n
S
EndoslonT ‘nu'—‘-—'ﬁ a‘lm—'§ 4 4 4, 4 4 @
coninued [Endosulfan LX) 160 092
Endosulian sultale 12000 6 50 S a0
Endnn &80 850 540
Endrin Jkiehyde 2300 00 20 00 2000
Endrin keione 260 650 S 40
|Gamma chlorane 530 eto 400
Gamma BHC (Lindane) Ja0 340 260
Heplachior Jaw Ja0 200
Heptactior eparide 340 340 260
Hexachiorobenrene 1000 00 660 00 680 00 86000 11000 650 00 68000 100000 170000 810 00 820 00 810 00 900 00 660 00 1000 00 $70 00!
Tosaphene 34000 340 00 200 00
p.p DDE 360 r20 540
p.p Methoxycior 3400 3400 2800
VOAs |1 2.4 Inchiorobenzens 1000 00 66000 66000 68000 71000 65000 86000 100000 170000 81006 62000 " 81000 0000 66000 100000 32000
1.2 Duchiorobenzene 1000 00 66000 66000 86000 71000 65000 @€8000 100000 170000 81000 62000 €1000 ©0000 68000 100000 570 00|
1.3 Duhioiobenzens 1000 00 66000 66000 86000 71000 85000 66000 (00000 {70000 61000 62000 81000 99000 68000 1000 00 $70 00
1.4 Dichlorobenzene 1000 00 660 00 660 00 660 00 11000 €50 00 68000 100000 1700 00 61000 820 00 91000 960 00 660 00 tooc 00 $7000
2.7 Oaytns{) chicropropane) 1000 00 66000 65000 85000 71000 85000 65000 100000 170000 61000 82000 61000 0000 66000 1000 00 20 00
2.4.5. Tnchizsophenol 2500 00 170000 170000 170000 180000 160000 170000 250000 440000 150000 160000 150000 250000 170000 250000 140000
2.4 8- Trichiorophenol 1000 00 66000 66000 86000 71000 85000 66000 10000C¢ 170000 61000 62000 @1000 00000 66000 100000 57000
2.4 Dichiosophenol 1000 00 66000 66000 86000 71000 @5000 66000 100000 70000 61000 82000 61000 00000 65000 1000 00 S70 00
2.4 Dimethyiphenot 1000 00 66000 66000 23000 71000 65000 66000 100000 170000 81000 82000 61000 09000 66000 1000 00 $10 00
2.4 Daairophencl 2500 00 170000 170000 170000 180000 160000 170000 260000 440000 150000 160000 180000 250000 170000 250000 1400 00
2.4-Diniololene 1000 00 66000 66000 66000 71000 65000 65000 100000 170000 61000 62000 61000 09000 68000 1000 00 570 00|
2.8 Dinivololsens 1000 00 66000 66000 66000 71000 85000 86000 100000 170000 61000 62000 Q1000 90000 66000 1000 00 570 00
2 Chioronaphthalene 1000 00 66000 66000 66000 71000 95000 £6000 100000 170000 61000 62000 61000 90000 680 0C 100000 57000
2 Chiophenol 1000 00 66000 &6000 86000 71000 Q5000 §6000 100000 170000 81000 62000 81000 90000 66000 100000 S7000
2 Memyiphenaol 1000 00 66000 66000 66000 71000 05000 @80D0 100000 170000 8ID00 82000 61000 OANOC 86000 1000 00 $1000
2 Nevoaewne 2500 00 170000 170000 170000 180000 180000 170000 260000 440000 150000 160000 150000 230000 170000 251000 1400
2 Nerophenol 1000 00 66000 66000 66000 71000 €3000 66000 100000 11720000 61000 62000 81000 99000 66000 1000 00 $70 00
3 3-Dxchiorobenziding 1000 00 66000 66000 85000 1000 @5000 86000 100000 170000 61000 62000 61000 90000 66000 1000 00 $70 00
J Miroarwhng 2500 00 170000 170000 170000 180000 180000 170000 260000 440000 150000 160000 150000 250000 170000 250000 1400 00|
4.8-Dwtro-2-mefyiphenol 2500 00 170000 170000 170000 180000 180000 170000 260000 44N000 150000 160000 150000 250000 170000 250000 140000
4 Bromophenyt phenyl efher 1000 00 66000 66000 66000 71000 65000 66000 100000 170000 61000 62000 61000 99000 66000 1000 00 $70 00
4 Chioro-) methyiphenal 1000 00 66000 665000 86000 71000 65000 66000 100000 170000 61000 62000 8I000 9000 66000 1000 00 $70 00
4 Chiorcanding 1000 00 66000 85000 66000 71000 685000 86000 100000 170000 61000 62000 61000 99000 66000 1000 D0 $70 00!
4 Chigrophenyl phenyl ether 1000 00 66000 68000 €6000 71000 @5000 86000 100000 170000 6100C 62000 81000 00000 86000 100000 87000
4 Methyiphenot 1000 00 66000 68000 86000 1300 00 8700 65000 100000 (70000 ©90000 43000 47000 ©0000 86000 1000 00 $10 00
4-NelrDarwhne 2500 00 170000 170000 1700 00 180000 160000 170000 260000 440000 150000 160000 {50000 250000 170000 250000 1400 00)
4-Nitepphenaol 2500 00 170000 170000 170000 180000 160000 170000 260000 440000 1S0000 160000 150000 250000 170000 250000 1400 00
Butyl benzyl phihatale 1000 00 66000 66000 66000 84000 170000 68000 31000 47000 25000 11000 9100 87000 21000 26000 $70 00
Carbazoln 11000 66000 66000 86000 41000 39000 8300 43000 $50 00 14000 23000 23000 41000 130 00 22000 57000
Di-n-butyl pluhalale 1000 00 66000 86000 66000 6400 65000 68000 17000 170000 610 DO 0500 11000 90000 66000 1000 00 $70 00
Di-n-ociyt phihiaiaie 1000 00 66000 85000 86000 220000 2000 00 8700 330000 330000 12000 68000 t0OODO 240000 180 00 14000 87000
Dibenzoluran 1000 00 660D0 88000 68000 0% 00 10000 66000 100000 170000 61000 ©2000 61000 90000 66000 100000  $2000
Diethyl phihalate 1000 00 65000 68000 68000 79000 63000 68000 100000 170000 61000 62000 61000 9ROOC 66000 100000  S70 00|
(Dimethyl phihalate 1000 00 6000 86000 86000 71000 65000 68000 1000 DO 22000 81000 82000 €1000 99000 68000 1000 00 $70 00
Hex actiorotntadene 1000 00 86000 66000 66000 11000 @5000 &6000 100000 170000 01000 €2000 #1000 ©0000 88000 100000  S7000
Hexachimocycinpentadiens 1000 00 65000 68000 66000 71000 65000 66000 (00000 170000 @I0D0 62000 @1000 90000 66000 1000 00 $70 00
Hesachoroeihane 1000 00 86000 68000 66000 71000 65000 86000 (00000 (70000 61000 62000 61000 00000 86000 100000 81000
Isophorone 1000 00 66000 66000 86000 11000 #5000 66000 100000 170000 @I000 G2000 61000 99000 68000 100000 $7000
N-Netr030-0-n-propylaming 1000 00 68000 66000  &60 DO 71000 65000 68000 100000 170000 61000 82000 81000 99000 68000 1000 00 570 00
N Nek osodphenytamine( 1) 1000 00 11000 86000 66000 71000 85000 86000 100000 170000 &$1000 62000 81000 93000 6000 100000 S7000
|Nkobenzens 1000 00 66000 86000 68000 71000 85000 66000 100000 1720000 81000 S2000 81000 99000 66000 100000 $70 00
{Pentachiorophenot 2500 00 170000 170000 170000 180000 180000 170000 260000 440000 150000 180000 150000 250000 170000 250000 1400 00
Phenol 1000 00 66000 66000 12000 24000 11000 65000 18000 24000 100000 82000 61000 17000 68000 100000 57000
trs(2 Chioroethory ynethane 1000 00 65000 66000 66000 71000 65000 85000 100000 170000 681000 92000 61000 90000 68000 100000 57000
bis(2 Chioroethyljether 1000 00 65000 60000 68000 71000 65000 ©8000 100000 170000 61000 62000 #1000 ©9000¢ 66000 100000 57000
De3(2 Ehyiherylphihalate 1400 00 2000 14000 13000 000000 820000 42000 70000 1500000 200000 350000 300000 580000 1500 00 430000 320 00

Unnis  metals = pg/g diy weighl, PAMs, PCBs. pesticides. doning = ngig dry weight
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Appendix A-1-2.1. Results of chemical analyses of sediment porewaters collecled from the Raymark study area.

o - Py

; 8 o H< [~ o] hd - ; g - o ~
Sver 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000
Arsemc 19 90 5870 2010 3% 000 9520 80 80 1360 17 50 T80 1570 820 34 60 1180 1910 18 00
Banum 000 000 000 000 000 600 000 000 000 000 000 000 000 000 o oo 0 00|
Cadmium 560 Jes o v 28) e 180 278 p 14 063 348 3 in 260 n 295
Cheormeum 147 264 169 (1 1] I 108 000 201 ERL] 188 N 000 3 2% 000 0 00
Copper 6500 7100 5500 89900 11200 54 00 3200 48 00 48 00 000 52 00 4900 3500 4100 5500 54 00
on 170 00 $20 00 470 00 3000 41000 170 00 31000 220 00 25000 12540 00 260 00 31000 12000 3700 00 120 00 200 00|
Nachel 20300 1420 3200 11100 2713 1530 4100 400 100 1270 16 40 1360 950 1490 740 0 00|
Lead 140 14 156 12 200 07s 172 075 158 100 198 256 s 440 276 0 96,
Zinc 1540 00 260 00 420 00 170 00 170 00 150 00 200 00 140 00 210 00 4000 130 00 100 00 60 00 50 00 260 00 50 00
PAHS | 1-Meihyinaphihaiens 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 0 00|
1-Methyiphenantivene 000 000 000 000 000 000 000 000 o000 000 000 000 000 000 000 000
2.1.5-Tomethyinaphihalens 000 000 o000 000 000 000 o000 000 000 000 000 000 000 000 000 0 00|
2.6.Dvmethyinaphihaiene 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000
2-Methyinaphthalene 000 000 000 000 000 000 000 000 600 - 000 000 000 000 000 000 000
Acenaphihene 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000
Acenaphihylene 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000
000 o000 o o0 000 000 000 000 000 000 000 000 000 000 000 000 0 00|
Benzo{ajantivacens 000 000 oo0 ooe 000 000 000 210 000 000 000 000 000 000 000 000
Benzo{ajpyrene 000 000 000 000 000 o000 000 000 000 000 000 oo0e 000 000 000 000
Benzo{b ucranthene 000 000 000 000 000 000 000 000 000 000 ao0 000 000 000 000 0 00
Benzo{elpyrene 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 0 00|
Benzofg.h.ilperylene 000 000 000 000 000 000 000 000 000 000 000 000 000 0 00, 000 000
Benzo(k Muoranihene 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 - 000
Biphenyl 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000
Chrysene 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000
Dvbenz(a.hjanttvacens 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000,
Fluoranihena 000 000 000 o000 000 000 000 000 000 000 000 000 000 000 000 0 00|
Fluorene 000 000 ooo 000 000 000 000 000 000 000 000 000 000 000 000 000
ndeno(1.2,3-cdjpyrene 000 000 o000 000 000 000 000 000 o000 000 000 000 000 000 000 0 00|
Naphthaiene 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000
Perylene 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000,
Phenanitvene 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000
Pyrene 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000
Sum of PAHs 000 000 000 000 000 000 000 210 000 000 000 000 000 000 000 000
PCBs [Bzdy ° 000 000 800 000 000 TTETTI0 T 74880 T H210 000 ""C000” 000 T 0D 4I1B0 000 807V 000
18(22%) 000 000 000 000 000 8510 18900 000 000 000 000 000 8440 000 161 40 000
8244y 000 2960 000 000 ooo 000 000 000 000 000 000 000 000 000 55 80 000
2738y 000 185 50 000 000 000 2400 1740 000 000 000 000 000 000 000 12570 000
52(2255)° 000 321 30 000 oo0 600 55 80 4490 1 000 600 000 000 590 000 145 40 000
66 (2 Y4 4y 000 000 o o0 000 000 000 000 2330 000 000 000 000 000 000 000 000
T3y 4 4) oo0 000 000 000 (1] 000 000 000 000 000 000 @00 000 000 000 000
99 000 000 ao00 000 000 000 000 000 000 000 000 000 000 000 840 000
10122459 000 000 000 000 000 000 000 000 000 000 000 000 o oo 000 05 D00
108234007 000 000 000 000 000 000 @00 000 000 000 000 000 000 000 000 000
11823445 000 000 000 ooo 000 000 000 000 000 000 000 000 000 000 000 000
12633449 a00 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000
12022334 4y 000 000 000 000 000 ooo0 000 000 000 000 000 000 000 000 000 000
138223445 000 000 000 000 000 000 000 000 000 000 ooo o000 000 000 000 0 00|
193(224 488y 000 000 000 000 000 000 000 000 oo0 000 000 000 000 000 000 000
17022334 45) 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000
100(2234455) 600 000 000 000 000 000 000 410 000 000 000 000 000 000 000 000
1072234556 000 000 000 000 000 000 000 000 000 o000 000 000 000 000 000 000
195(22338456) 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000
208 (223 Y4 45 §8)° 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 0 00|
2092233443586 000 000 000 000 000 000 000 000 000 000 000 000 000 000 0 00 000
Tolat $CBs (Sum of Congeners X 2) 000 109300 000 000 000 2004 00 2000 20 501 60 000 0 00 000 000 1144 40 000 221220 0 00|

Units poA. ° mdwcales congeners included m Total PCBs calculahon.



Appendix A-1-2.2. Results of chemical analyses of EDTA-treated sediment porewaters
collected from the Raymark study area.

; 2

G 9 ] o) S 2 e N &

65 g 8 a @ a a a

PCBs [8(24) 0.00 0.00 0.60 143.19 126.15 0.60
18 (2 2'5)y* 000 0.00 000 0.00 0.00 0.00
28(24 4 0.00 000 830 0.00 0.00 0.00
44 (223 5) ' 0.00 0.00 4 62 0.00 000 000
52 (22'55) 0.00 0.00 000 0.00 000 0.00
66 (234 4) 0.00 000 000 000 0.00 0.00
77334 4) 0.00 0.00 000 000 0.00 000
99 0.00 0.00 000 . 000 000 000
101(22'455) 0.00 000 000 0.00 000 0.00
105(23 34 4) 0.00 0.00 000 0.00 0.00 0.00
118 (2 3'4 4'5)* 0.00 0.00 000 0.00 0.00 0.00
126 (33'4 4'5) 0.00 0.00 000 0.00 0.00 0.00
128(22'3 34 4')° 0.00 0.00 0.00 0.00 0.00 0.00
138 (2234 4'5)° 0.00 0.00 0.00 0.00 0.00 0.00
153(22'44'55Y) 0.00 0.00 000 0.00 000 0.00
170 (2 2'3 3'4 4'5)° 0.00 0.00 000 000 0.00 0.00
180(22'34455) 0.00 0.00 0.00 0.00 0.00 0.00
187 (223 4'5 5'6)° 0.00 0.00 000 0.00 000 000
195(22334456) 0.00 000 000 0.00 000 000
206 (223 34 4'5 5'6)° 0.00 0.00 000 6.50 000 000
209(2233445566') 0.00 0.00 0.00 0.00 0.00 0.00
Total PCBs {Sum of Congeners X 2) 0.00 0.00 25.84 299.38 252 30 000

Units: pg/L. *indicates congeners included in Total PCBs calculation.




Appendix A-1-2.3. Results of chemical analyses of C18-lreated sediment porewaters collected from the Raymark study area.

2 s &

2 8 3 3 5 8 o : o S S ] 3 8 5

3 g @ -1 a a o a o o a a a

p o (%] [77] [7;1
Melals [Argemmc 034 I I . 1 .

Cadmium 9232 848 862 5186 339 548 576 ars 452 101 313 566 485 374 942 578
Chromium 000 038 000 000 144 000 000 000 103 051 000 000 094 038 000 021
Copper 23100 1900 2000 8400 1500 3000 19 00 2100 1800 000 1300 900 2800 1800 26 00 3100
Nickel 658 000 000 000 1266 000 000 000 000 000 000 000 000 000 000 000
Lead 000 000 000 330 000 000 000 000 438 000 000 498 418 000 000 000
Zinc 240000 10000 51000 23000 17000 7000 9000 12000 14000 7000 8000 7000 4000 50 00 7000 6000




Appendix A-1-2.4. Results of chemical analyses of Ulva and non-Ulva sediment porewaters collected from
the Raymark study area.

Ulva Non-Ulva

_ﬁ o o o

E 5- 6 5 - © 5 L ¢ - ©

] ® a o o~ 0 ™ o o~

5 § g 2 g 8 a 2 g 7 %

Melals |Arsenic 18.56 20.15 083 805 23869 2547 2.064 14 86
Cadmium 4.58 212 248 2.86 501 287 314 257
Chromium na na na na na na na na
Copper 70.00 371.00 40.00 64.00 41.00 628.00 28.00 53 00
Nickel na na na na na na na na
Lead na na na na na na na na
Zinc 120.00 530.00 70.00 5000/ 80.00 910.00 80.00 100.00

PCBs (8(24) 0.00 0.00 0.00 0.00 0.00 0.00 '0.00 0.00
18 (2 2'5) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
28(24 4') 0.00 0.00 1049 0.00 0.00 0.00 0.00 0.00
44 (223 5%5) 0.00 0.00 000 0.00 0.00 0.00 321 0.00
52 (225 5) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
66 (234 4) 0.00 0.00 0.00 000 0.00 0.00 0.00 0.00
77(33'4 4) 0.00 0.00 0.00 000 0.00 0.00 0.00 0.00
99 0.00 0.00 0.00 000 0.00 0.00 000 0.00
101(22'455) 0.00 0.00 0.00 000 0.00 000 000 0.00
105(23 34 4)° 0.00 0.00 0.00 000 0.00 000 0.00 0.00
118 (234 4'5)* 0.00 0.00 0.00 000 0.00 0.00 0.00 0.00
126(33°4 4'5) 0.00 0.00 000 000 000 000 000 0.00
128(22'3 3'4 4°) 0.00 0.00 0.00 000 0.00 000 000 000
138(22°34 45) 0.00 0.00 000 000 0.00 0.00 000 000
153(224 455 0.00 0.00 0.00 000 0.00 000 0.00 0.00
170(22'3 34 4'5)° 0.00 000 0.00 000 0.00 0.00 000 0.00
180(22'34455") 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
187 (22'34'556)° 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
195(22'334456) 0.00 0.00 0.00 000 0.00 000 000 000
206 (22'3 34 4’5 5'6)" 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000
2092233445566 000 0.00 0.00 0.00 000 000 000 0.00
Total PCBs {Sum of Congeners X 2) 0.00 0.00 20.98 0.00 0.00 0.00 6.43 000

Unils: pg/L. na=not applicable. * indicates congeners included in Total PCBs calculation.




Appendix ~- 3. Results of chemical . nalyses of tissues collected
from fish in v = Raymark study area.

3 ® =]
53 3 2 g 2 g
- c [} [ o
QO < < (U] = 17
Dioxins  2.3.7.8-TCDD . 0.20 0.33 0.27
1.2.3.7.8-PeCDD 0.33 0.82 0.49
1.2,.3.4,7 .8-HxCDD 0.09 0.16 0.12
'1,2,3,6.7,8-HxCDD 0.25 0.41 0.31
1.2,3.7.8,9-HxCDD 0.11 0.14 0.13
'1,2,3.4,6,7,8-HpCDD 227 1.39 2.48
iOCDD 17.80 10.90 17.40
2,3,7,8-TCOF 1.38 3.19 1.22
2,3.7.8-TCDF Confirm. 2.02 4.18 1.56
'1,2,3,7.8-PeCDF 0.43 0.35 0.15
2,3,4,7.8-PeCOF 1.24 1.09 0.50
1,.2,3,4,7 . 8-HxCDF 0.51 0.16 0.16
1,2,3.6.7,8-HxCDF 0.35 0.14 0.09
1,2,3,7.8,9-HxCDF 0.70 0.42 0.35
2,3.4,6,7,8-HxCDF 0.09 0.11 0.06
11.2,3.4.6.7.8-HpCDF 207 1.63 3.24
1,2,3.4.7.8,9-HpCDF 0.15 0.30 0.21
OCDF 8.61 . 17.80
Sum of Dioxins 36.57 29.30 44.98
Dioxin Totat TCOD 0.20 0.33 0.45
CDDs Totat PeCDD 0.33 0.01 0.49
:Totat HxCDD 0.62 0.26 0.88
‘“Total HpCDD 3.55 2.69 4.31
-Sum of CDDs 4.69 3.29 6.13
Dioxin Total TCDF 3.40 3.27 1.53
COFs Total PeCDF 444 2.7 0.95
| Total HxCDF 3.57 1.30 1.83
iTotal HOCDF 3.83 6.67 13.90
‘Sum of COFs 15.24 13.95 18.21
Toxicitv Equivalency Factor 1.42 1.82 1.11
PCBs 3 (4) 0.00 0.00 0.00
15 (4 4") 0.00 0.00 0.00
28(244) 250 13.00 3.30
T7{(33'44) 0.00 1.320 0.00
105(23344") 3.20 14.00 3.70
114 (234 4'5) 0.18 0.62 0.30
118(2 3’4 4'5) 11.00 36.00 12.00
123 (234 4'5) 0.00 0.38 0.00
126(33'44'5) 0.00 0.00 0.00
156/157 (233'44'5/233'44'%) 0.85 2.70 1.30
167(2344'55) 0.80 1.80 0.69
169 (334455 0.37 0.00 022
-170(2 2'3 3’4 4'5) 3.30 2.90 2.40
180(2234455) 58.00 11.00 39.00
189(2334455) 0.00 0.00 0.00
209(223344'5566) 220 0.37 1.80
Sum of PCB Congeners 82.40 84.07 64.71 .
Sum of PCB Congeners X 2 164.80 168.14 129.42 138.16
PCB Total MonoCBs 0.13 0.00 0.00 0.00
Homologs Total DICBs 0.62 0.42 1.60 0.00
.Total TriCBs 18.00 31.00 47.00 14.00
Total TetraCBs 68.00 180.00 120.00 94.00
Total PentaCBs 77.00 170.00 88.00 89.00
Total HexaCBs 77.00 120.00 64.00 85.00
Total HeptaCBs 200.00 43.00 130.00 130.00
‘Total OctaCBs 62.00 5.00 74.00 64.00
Total NonaCBs 40.00 0.00 25.00 24.00
‘Sum of PCB Homologs 542.75 5498.42 549.60 500.00
Total PC8s 540.00 550.00 $50.00 500.00
Tissue Lipid Content (%) 2.10 3.60 1.60 1.70

Units: PCBs. dioxins = ngrg dry weight.



Appendix A-14.1. Grain size analysis for sediments collected from the
Raymark study area. -

Sample %Silt
D % Sand % Silt % Clay 63-15.6u <15.6u
A3SD10 35.6 64.4 0.00 24.3 40.1
CSD1 84.9 15.1 0.00 3.50 11.6
GMO03 78.3 21.7 0.00 8.18 135
HB3A 20.5 78.1 1.38 29.1 50.4
SDO1 33.0 65.6 1.39 20.1 46.9
SDo7 73.3 25.9 0.75 9.51 17.2
sSDos 66.6 334 0.00 17.2 16.2
SD13 54.7 440 1.30 11.3 34.0
SD13-RP' 54.7 45.3 0.00 15.6 29.8
sSD14 57.0 42.0 0.96 14.3 28.7
SD14-RP' 57.0 422 0.76 16.5 26.4
SD18 16.7 83.3 0.00 276 55.7
SD21(A) 223 75.5 2.14 31.0 46.7
SD21(B)? 20.7 75.2 4.10 30.1 49.2
sSD23 52.0 46.9 1.07 18.2 29.8
SD24 57.1 36.5 6.42 20.8 22.1
SD28 78.5 15.7 5.90 6.49 15.1
sD37 28.4 71.6 0.00 22.5 49.1

1 - Lab duplicate.
2 - Field duplicate.




Appendix A-1-4.2. Analysis for Organic Carbon in sediments and

sediment porewaters collected from the Raymark study area.

Sediment Porewater
Total Organic Dissolved Organic
Samole ID Carbon (%) Carbon (mg/L)
A3SD10 8.76 10.3
A3SD10-DUP' 9.90
CSD1 12.1 21.3
GMO03 5.86 14.3
HB3A 149 30.4
SDO1 7.07 69.0
SDo7 7.77 241
SDO08 10.0 24.6
SD13 10.7 33.6
SD14 7.86 51.1
SD18 6.36 459
SD21(A) 4.56 81.9
SD21(B)? 3.25 88.7
SD21-AVG 3.91 85.3
SD23 8.78 30.7
SD24 9.91 25.0
SD28 6.26 19.7
SD37 2.03 34.2
Median 7.77 30.6

1 - Lab duplicate.
2 - Field dupticate.

Note: mg/g dry weight = % X 10



Appendix A-1-5. Summary of SEM and AVS concentrations in sediments collected from the

Raymark study area.

Sample AVS SEM Concentration (pmol/g dry) Sum of SEM-AVS
Name ___(pymol/g dry) Cd Cu Ni Pb Zn SEM Conc (umol/g dry)

A3SD10 207 0.02 0.04 0.58 518 6.74 12.6 10.5

CSD1 316 7.3E-3 0.28 037 2.48 2.89 6.03 -25.5
GMo08 9.40 1.1€-2 032 0.15 04 364 4.53 49

HB3A 547 J.9E-3 0.03 0.78 461 15.3 62.2 7.5

SDO1 777 0.03 1.2E-2 0.46 6.51 7.93 149 -62.7
SD0O7 117 0.02 0.08 0.37 1.49 5.49 7.44 -109.2
SDO7-RP' 128 0.02 0.05 0.36 1.38 5.23 7.04 -121.3
SDo8 85.2 1.4E-2 0.21 0.46 0.71 3.82 5.23 -79.9
SD13 90.5 0.04 003 0.32 3.62 7.65 11.7 -78.9
SD14 63.5 0.05 2.4E-3 043 1.63 5.56 7.67 -55.8
sD18 0.68 6.7E-3 266 0.20 1.60 2.46 6.94 ' 6.3

SD18-RP’ 076 7.1E-3 263 020 1.70 258 711 6.3

SD21A 908 0.02 0.06 0.28 1.19 375 529 -85.5
SD21B : 99.3 0.02 0.02 0.24 1.20 389 5.36 -94.0
SD23 164 0.03 020 0.66 227 6.08 924 -154.7
SD24 109 0.02 047 0.72 213 540 8.74 -100.3
SD2s 105 0.02 021 0.29 1.23 7.43 9.19 -95.3
SD37 10.1 J1E-3 0.48 0.12 0.14 1.65 239 -7.7

1 - RP designates replicate analysis.

SEM = Simultaneously Extractable Metals; AVS = Acid Volahle Sulfides.




Appendix A-2-1.1. Hazard Quotients (HQs) and Hazard Indices (Hls) for contaminants in sediments for the Raymark study area. Benchmark = ER-L
reference data.

: g 2

] & Ot 7]

23 : i |3

Metais |Silver 1.00 | 2.
Arsenic 820
Barium
Cadmium 1.20
Chromium 81.0
Copper 340
Mercury . 0.15
Nickel 209
|Lead 46.7
Zinc 150

__ ... |Metals Hazard Index’ _

PAHs |2-Methyinaphthalene 700
Acenaphthene 16.0 | 625
Acenaphthylene 440 | 432
Anthracene 85.3 141 |
Benzo(a)anthracene 261 575
Benzo(a)pyrene 430 3.95
Chrysene 384 7.28
Dibenz(a h)anthracene 634 | 4.10
Fiuoranthene 600 1.58
Fluorene 19.0 | 737
Naphthalene 160 1.50
Phenanthrene 240 | 188 |-
Pyrene 665 | 1.50

~ |PAH Hazard index? 201

PCBs [Total PCBs 227 | 1193
Sum of Aroclors O .

PST |p.p-DDE 220 1.64 3.27 245

Hazard Quoatients caiculated as sediment concentration/benchmark.
Shaded cells indicate HQs and His>1.

See Appendix A-1-1 for sediment concenlralions.

1 - All benchmarks from Long ef al., 1995.
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Appendix A-2-1.2. Hazard Quolients (HQs) and Hazard Indices (His) for contaminants in sediments for the Raymark study area. Benchmark = ER-M
reference data.

g : —

23 3 3 5|3 |5 |8 |8 |88 |8

[SN3] < w 17 [0 (2] (2] (%] (%] (2] [}

Metals |Sitver 370 038 | 024 [ 012 014 [ 025 | 017 | 043 [ 0116
Arsenic 700 013|013 | 005|006 | 013 | 012 [ 012 | 006
Barium
Cadmium 906 8.4E-3| 8.4E-3| B BE-4| 3.5E-3| 7.0E-3| 2 9E-3| 4 6E-3 [ 5.6E-4
Chromium 370 025 | 031 [ 009 | 010 | 025 | 026 | 0.29 | 0.16
Copper 270 330 [ 287 | 100 [ 070 | 1.71 | 142 | 134 | 064
Mercury 071 039 | 069 [ 023 | 0.22 [ 039 | 039 | 038 | 0.24
Nickel 516 115 | 167 | 040 | 044 { 1.01 | 123 [ 084 | 041
Lead 218 428 [382°|.184 | 114 232 1 139 | 019
Zinc 410 184 | 165°| 044 | 067 | 1.28 | 089 | 107 | 042
Metals Hazard inden’ 4] 115 | 114 [ 207 | 248 | 730 | 680 | 506 | 220

PAHs [2-Methyinaphthalene 670 -149-]-254:| 091 | 092 | 148 | 099 [:1.49 | 085
Acenaphihene 500 040 | 040 | 122 | 017 | 032 | 1.32 | 200 | 1.14
Acenaphthylene 640 064 | 069 | 022 | 026 | 053 | 0.17 | 0.3% 0.13
Anthracene 1100 062 | 058 [ 023 | 0.28 | 052 [ 0.14 [ 027 | 0.1
Benzo(a)anthracene 1600 250 238 050 | 091 181 | 056 | 1.068 | 027
Benzo(a)pyrene 1600 250 | 226 | 049 | 088 | 1.81°| 060 | 1.19 | 029
Chrysene 2800 357 | 320 | 043 | 071 | 161 | 057 | 121 | 032
Dibenz(a,h)anthracene 260 423 | 385|923 133 | 362 | 119 | 231 | 058
Fluoranthene 5100 178 | 165°| 042 | 018 | 035 | 013 | 022 | 0.16
Fluorene 540 ‘{981 | 889 | 204 | 381 | 816 | 222 | 428 | 1.00
Naphthalene 2100 029 | 026 | 008 | 013 | 026 | 008 | 0.15 | 0.27
Phenanlhrene 1500 733 | 733 | 100 | 230 | 527 | 160 | 327 | 057
Pyrene 2600 : 008 | 0.14 005 | 008 [ 003 | 005 | 022

[PAH Hazard ndex® 142|740 78 353 | 342 [bap | 117 | 288 | ge0 | 178 | 652

PCBs Total PCBs 180 | 150 | 334 | 481 | 258 704 | 226 | 270] 132 | os8
Sum of Araclors

PST |p.p-DDE 270 0.13 0.2 0.20

Hazard Quotients calculated as sediment concentration/benchmark.
Shaded cells indicate HQs and His>1.

See Appendix A-1-1 for sedimeni concenlralions.

1 - All benchmarks from Long et al , 1995

2 - Hazard Index calculated as sum of analyle-specific Hazard Quolients.




Appendix A-2-2.1. Hazard Quotients (HQs) and Hazard Indices (HIs) for contaminants in WHOLE porewalers for the Raymark TIE.

= - N
g: £ z |8 =
58 g g |3 3
Metals |Sikver 0.92 a 0.00
Arsenic 36.0 a 022
Barium 3.80 d 000
Cadmium 360 c 0.02
Chromium 500 | a 0.04
Copper 205 c 0.00
Nickel 2400 c 0.01
Lead 3020 c 0.00
Zinc J43 c 0.12
..... Melals Hazard Index‘  FTRTRY 040
PAHs |2-Methyinaphthalene 122 | e 0.00
Acenaphihene 1125 | ¢ 0.00
Acenaphthylene 0.64 L] 0.00
Anthracene 040 (] 000
Benzofa)anthracene 005 | o 000
Benzo(a)pyrene 0027 | o 0.00
Chrysene 013 | o ! 0.00
Dibenz(a,h)anthracene 0013 | o 0.00 0.00 000 000 0.00 0.00 0.00 0.00 0.00 000
Fluoranthene 669 c 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000 0.00 0.00
Fluorene 0.14 ] 0.00 0.00 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000 000 000 0.00 000
Naphthalene 620 b 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000 0.00 000 0.00
Phenanthrene 460 e 0.00 000 0.00 000 0.00 0.00 0.00 000 0.00 000 0.00
Pyrene 1.21 e 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000 000 000 000
PAH Hazard index* T 000 ( 000 | 000 | 000 000 | 000 | 000 | 000 [ 000 | 000 | 000
PCBs [Total PCBs 400 | ¢ | 000 373 | o000 | 000 000 | 000 | oo0 | 286 | ooo | 553 | ooo

See Appendix A-1-2 for porewaler concenirations
HQ=sedk p er lorvWQSV. Blank celfs indicate HQs not caiculated due 1o non-detect or zero porewater concenirations
1 - See text for description of WQSV derivation process.

2 - Benchmark units: pol.

3 - Water Quality Screening Value (WQSV) sowrces

a-US EPA Water Quaity Criterta - Saftwaler Chwonic (USEPA, 1986);

-U'S EPA Water Quality Criterla - Freshwater Chvonic (USEPA, 1986);

- literature LC50 values for Ampelisca (Berry et al , 1996 (Cd, Cu. Pb, N, Zn); Ho ef ! , 1397 (PCBs));
- Herature values for Daphnids (Suter, 1996 (Ba))

- EqP parttioning of ER-L sediment benchmark into porewater at 1% TOC

- Hazard Index = class-specific sum of Hazard Quotients.

a o oo



Appendix A-2-2.2. Hazard Quotients (HQs) and Hazard Indices (Hls) for contaminants in C-18 and EDTA-treated porewaters for the Raymark TIE.

g " g ?,), "3 g a 3 § - ~ w© ™ < @ & Q 3 a 5
- = r=1 v - -
23 z e 81318 |2 |2 |88 |8 |8 18131818181 318§
Metals [Arsenic 360 | a| 002 [-1.14:] 006 | 003 AT 015 006 | 004 | 028 ~147.] 015
Cadmium 360 | c| 026 | 024 | 018 | 0.4 010 | 013 | 003 | 012 | 013 | 010 | 026 | 016
Chromium 500 | a 76E-3 29E-2 2.1E-2 | 1.0E-2 1.9€-2 | 7.2E-3 4263
Copper 205 | ¢ | 112 | 093 | 137|490 073 | 146.| 093 [ 102 | 088 054 | 137 | o088 | 127 | ‘151
Nickel 2400 | c | 2.7€-3 5.3E-3
Lead 3020 | ¢ 1.1€-3 15€-3 B2E-4 | 14E-3
Zinc 343 c 029 . 149 0.67 020 0.26 035 0.41 020 0.22 0.12 0 !5 0 20 0 1_7
_ |Metats Hazard 1ncex’ LN 260 | 909 [ 498 | 43 | 488 | 286 | 163 | 143 | 020 | 091 | 192 | 143 | 320 | 208
PCBs_|Total PCBs 400 | ¢ B ' 065 |.748 | ° (531
See App ix A-1-2 for p conc

HQ

2 - Benchmark units: pgt.

3 - Water Quality Screening Value (WQSV) sowrces.
a-US EPA Water Quakty Criteria - Saltwater Chronic (USEPA, 1986);

b-US EPA Waler Quality Criterla - Freshwaler Chronic (USEPA, 1986);
¢ - Meralure L C50 values for Ampelisca (Berry ef al , 1996 (Cd. Cu, Pb, M, Zn), Ho ef al , 1997 (PCBs)).
d - Merature values for Daphnids (Suter, 1996 (Ba))

e - EqP partitioning of ER-L sediinent benchmark Inlo porewater at 1% TOC

4 - Hazard Index = class-specific sum of Hazard Quotients

[ WQSV. Blank celis indicate HQs nol cakculated due to non-detect o zero porewater concentrations
1 - See text for description of WQSV derivation process.




Appendix A-2-2.3. Hazard Quotients (HQs) and Hazard Indices (Hls) for contaminants in Ulva- and non-Ulva-treated

porewaters collected from the Raymark study area.

Uiva _Non-Ulva
S Q : "0 'O_ : 9
5 H 51518 4 8 8 |38 § 3§ &8
50 2 2 a < I 7] 7] < T 7] 7]
Metals |Arsenic 36.0 a 0.52 0.56 0.02 0.22 0.66 071 0.07 0.41
Cadmium 36.0 c 0.13 0.06 0.07 0.08 0.14 0.08 0.09 0.07
Chromium 50.0 a
Copper 20.5 c 341 18.1 1.95 3.12 2.00 30.6 1.37 2.59
Nickel 2400 c
Lead 3020 c
Zinc 343 | c| 035 155 020 o015 | 023 265 023 029
PCBs |Tolal PCBs 400 | c 0.52 0.16

See Appendix A-1-2 for porewater concentrations.
HQ=sediment porewater concentration/WQSV. Blank cells Indicate HQs not calculated due to non-detect or zero porewater concentrations.

1 - See text for description of WQSV derivalion process.

2 - Benchmark units: pg/L.
3 - Water Quality Screening Value (WQSV) sources:
a - U.S. EPA Water Quality Criteria - Saltwater Chronic (USEPA, 1986);

b - U.S. EPA Water Quality Criteria - Freshwater Chronic (USEPA, 1986);

c - literature LC50 values for Ampelisca (Berry et al., 1996 (Cd, Cu, Pb, Ni, Zn); Ho et al., 1997 (PCBs));
d - literature values for Daphnids (Suter, 1996 (Ba)).

e - EqP partitioning of ER-L sediment benchmark into porewater at 1% TOC

4 - Hazard Index = class-specific sum of Hazard Quotients.




Appendix A-2-3. Hazard Quotients (HQs) for Ampelisca and Mulinia exposed to ammonia in sediment porewaters

from the Raymark study area.

¥
E =4
g 18 |3 |8 = 5|8l |z |l2 |5 |8 |5 |85
Teat | Class Analyle 12|38 |8 8|8 8|8 |3[3/[81/81:181]§]83
PW | AMPAM [Total Ammonia 300 | 065 | 055 | 041 | 053 | 114 | 105 | 098 | 123 | oot | 147 | 119 | o78 | 078 | 077 [ 165
Un-ionized Ammonia 040 | 030 | o84 | 016 | 032 [ 075 | 160 | 089 | 103 | o068 | 023 [ 070 | 129 | 094 | 127 [ 201
MULAM |Totat Ammonia 134 | 146 | 123 | 092 | 119 | 256 | 234 | 219 | 276 | 205 | 320 | 265 | 175 [ 174 | 172 | 370
Un-ionized Ammonia 009 | 131 | 372 | o070 | 141 | 334 | 712 | 396 | 459 | 304 | 102 | 309 | 571 | 417 | 564 | 894
ULVA | AMPAM [Total Ammonia 300 | 005 | 002 | ooo | 005 | 004 | 006 | 002 | 002 | 005 | 014 | 003 | 009 [ 003 | 003 [ 010
Un-ionized Ammonia 040 | oos | 008 | oo1 | oo7r | 008 | 023 [ 007 [ 006 | 011 | 023 [ 009 | 0%0 | 008 [ 009 | 027
MULAM |Total Ammonia 134 | 010 | oos | 001 | 012 | 008 | 014 | 004 | 005 | 011 | 031 | 007 | 021 | 006 | 006 | 022
Un-lonized Ammonia 009 | o016 | 035 | 00s | 029 | 035 | 103 | 032 | 026 | 049 [ 103 | 041 | 046 | 034 | 040 | 120

AMPAM=Ampelisca, MULAM = Muiinia .

Benchmark units: mgA_

1 - Benchmark for Ampelisca: NOEC = No Observable Effect Concentration
2 - Benchmark lor Mulinia larval Development. LOEC (Carr, et al , 1996)

3 - Hazard Index = sum of class-specific Hazard Quotients




Appendix Table B-1.1. Ampelisca survival in whole porewater from the Raymark study area.

Concentration Porewater (%) LCS50¢ LC2
Station  Method* 0' 6.25 12.5 25 50 100 (%) (%
A3SD10 a 100 100 100 100 86.7 73.3 >100 77.
CcsD1 a 100 100 100 93.3 100 53.3 >100 64.
GMO08 c 100 100 100 100 66.7 >100 80.
HB3A c 100 867 331 100 40.0 91.7 66.
SDO1 b 100 100 100 66.7 0.00 56.1 40.
sDo7 b 100 100 100 100 0.00 70.7 60.
sDos a 100 100 93.3 86.7 0.00 59.2 43.
SD13 b 100 100 100 100 0.00 70.7 60.
sD14 b 100 100 3 100 100 0.00 70.7 60.
sD18 b 100 100 100 80.0 0.00 0.00 31.0 25.
SD21 c 100 100 100 100 100 6.67 76.8 60.
SD23 b 91.7 100 100 100 100 0.00 70.7 60.
SD24 b 93.3 93.3 100 100 80.0 0.00 62.7 51,
sD28 c 100 100 100 100 100 100 >100 101
SD37 b 91.7 100 93.3 80.0 400° °  0.00 41.4 28.

Shaaing indicates values excluded from calculations.

1 - Control value for experiment, assumned for all treatments, is 0% porewater.

2 - Lethal Concentration - 50% (concentration of porewater causing 50% reduction in survival).
3 - Lethal Concentration - 20% (concentration of porewater causing 20% reduction in survivat).

4 - Calculation method:

a - LC50 and LC20 caiculated using Maximum Likelihood-Probit method.
b - LCS0 calculated using Trimmed Spearman-Karber method; LC20 caiculated using
Linear Interpolation (1C20).
¢ - LC50 and LC20 calculated using Linear Interpolation (IC50 and IC20).



Appenaix Table B-1.2.

Mulinia normal larval development in whole porewater from the Raymark study area.

Concentration Porewater (%) EC50° EC20°
Station  Method* 0' 6.25 12.5 25 50 100 (%) (%)
A3SD10 a 97.7 2.00 0.33 0.00 0.00 0.00 0.91 0.41
CSD1 a 97.7 90.0 490 12.3 0.00 0.00 17.3 11.7
GM08 a 96.0 96.3 89.0 12.7 0.00 0.00 18.5 14.8
HB3A a 95.7 93.0 20.7 0.00 0.00 0.00 10.2 8.26
SDO01 a g5.3 92.0 49.7 0.00 0.00 12.7 .2
sDo7 a 96.3 85.0 247 0.00 0.00 0.00 9.73 7.20
sSDo8 a 97.0 413 10.7 92.0 0.00 0.00 5.55 3.20
SD13 a 97.0 91.7 84.3 67.0 213 0.00 324 20.7
SD14 a 96.7 88.3 82.7 0.00 0.00 17.1 13.8
sSD18 c 93.0 0.00 0.00 0.00 0.00 3.13 1.25
sD21 a 98.0 78.3 56.7 0.00 0.00 0.00 11.4 7.58
SD23 c 94.7 89.0 83.3 78.7 67.0 0.00 64.7 313
SD24 a 98.3 92.0 89.0 28.3 3.67 0.00 21.2 14.9
sD28 c 96.0 94.7 96.3 91.0 86.7 0.00 72.3 55.7
SD37 a 95.3 88.7 12.0 0.00 0.00 0.00 9.23 7.38

1 - Control value for experiment, assumed for all treatments, is 0% porewater.
2 - Effect Concentration - 50% (concentration of porewater causing 50% reduction in test response).
3 - Effect Concentration - 20% (concentration of porewater causing 20% reduction in test response).

4 - Calculation method:

a - EC50 and EC20 calcuiated using Maximum Likelihood-Probit method.
b - EC50 calculated using Trimmed Spearman-Karber method; EC20 calculated using
Linear Interpoiation (1C20).

¢ - EC50 and EC20 caiculated using Linear Interpoiation (IC50 and 1C20).




Appendix Table B-2.1. Ampelisca survival in C-18 treated porewater from the Raymark
study area.

Concentration Porewater (%) LC50° LC20°®
Station Method* 0' 10 50 100 (%) (%)
A3SD10 c 100 100 100 90.0 >100 100.0
CcSD1 c 100 100 100 70.0 >100 83.3
GMO8 c 100 100 100 100 >100 100.0
HB3A a 100 100 30.0 40.0 52.2 227
SDo1 b 100 100 90.0 0.00 63.0 55.6
sbo7 c 100 100 100 70.0 >100 83.3
sSDo8 c 80.0 100 100 0.00 75.0 60.0
SD13 b 90.0 100 100 0.00 70.7 60.0
sD14 b 100 100 100 0.00 70.7 60.0
sD18 b 100 100 0.00 0.00 224 18.0
sD21 c 100 100 100 0.00 75.0 60.0
sD23 b 100 100 100 0.00 70.7 60.0
sD24 b 100 100 100 0.00 70.7 60.0
SD28 c 100 100 100 100 >100 100
SD37 c 100 90.0 90.0 0.00 68.0 55.0

1 - Control value for experiment, assumed for all treatments, is 0% porewater.

2 - Lethal Concentration - 50% (concentration of porewater causing 50% reduction in survivat).
3 - Lethal Concentration - 20% (concentration of porewater causing 20% reduction in survival).
4 - Calculation method:

a - LC50 and LC20 calculated using Maximum Likelihood-Probit method.

b - LC50 caiculated using Trimmed Spearman-Karber method; LC20 calculated using

Linear interpolation (1C20).

¢ - LC50 and LC20 calculated using Linear Interpoiation (IC50 and 1C20).



Appendix Table B-2.2. Mulinia normal larvai development in C-18 treated porewater from
the Raymark study area.

Concentration Porewater (%) EC50° EC20°
Station Method* 0' 10 .50 100 (%) (%)
A3SD10 c 96.0 2.33 0.00 0.00 5.12 2.05
CcsD1 c 93.3 17.3 0.00 0.00 6.14 2.46
GMO8 a 95.3 89.7 33.0 47.0 57.7 15.9
HB3A c 88.0 90.7 0.00 0.00 30.0 18.0
SDO1 c 95.3 96.0 0.00 0.00 30.0 18.0
sSDo7 c 97.7 233 0.0 0.00 6.57 263
sSDo8 c 96.3 34.0 0.00 0.00 7.73 3.09
SD13 c 96.3 92.7 0.00 0.00 29.2 16.7
sD14 c 94.0 92.3 0.00 0.00 29.6 17.4
sD18 c 89.7 94.0 22.3 0.00 36.4 20.6
SD21 c 92.7 89.7 0.00 0.00 29.3 16.9
sD23 a 947  93.0 73.3 64.3 >100 49.2
sD24 a 97.7 94.0 58.0 0.00 52.1 45.7
sD28 a 97.7 93.7 69.7 3.33 59.5 46.8
SD37 c 97.3 82.7 0.00 0.00 12.8 10.5

1 - Control value for experiment, assumed for all treatments, is 0% porewater.

2 - Effect Concentration - 50% (concentration of porewater causing 50% reduction in test response).
3 - Effect Concentration - 20% (concentration of porewater causing 20% reduction in test response).
4 - Calculation method:

a - EC50 and EC20 caiculated using Maximum Likelihood-Probit method.

b - EC50 calculated using Trimmed Spearman-Karber method; EC20 caiculated using

Linear interpolation (IC20).

¢ - EC50 and EC20 caiculated using Linear Interpolation (IC50 and 1C20).



Appendix Table B-3.1. Ampelisca survival in EDTA-treated porewater from the Raymark
study area.

Concentration Porewater (%) LC50° Lc20°
Station Method* 0' 10 - 50 100 (%) (%)
A3SD10 c 100 100 100 100 >100 100
CSD1 c 100 100 100 50.0 >100 70.0
GMO08 a 100 100 90.0 80.0 >100 100
HB3A c 90.0 100 100 0.00 75.0 60.0
SDO1 b 100 100 100 0.00 70.7 60.0
SDo7 b 100 100 100 200 77.1 62.5
SDO08 c 100 100 100  0.00 75.0 60.0
SD13 b 100 100 100 0.00 70.7 60.0
SD14 b 100 100 90.0 0.00 63.0 55.6
sSD18 b 100 100 0.00 0.00 224 18.0
SD21 c 100 100 100 0.00 75.0 60.0
SD23 b 87.5 90.0 100 0.00 70.7 60.0
SD24 b 100 100 100 10.0 735 61.1
SD28 c 100 100 100 90.0 >100 100
SD37 b 100 90.0 100 0.00 69.4 57.9

1 - Controt value for expenment, assumed for all treatments, is 0% porewater.

2 - Lethal Concentration - 50% (concentration of porewater causing 50% reduction in survival).
3 - Lethal Concentration - 20% (concentration of porewater causing 20% reduction in survival).
4 - Calculation method:

a - LCS0 and LC20 caiculated using Maximum Likelihood-Probit method.

b - LCS0 calculated using Trimmed Spearman-Karber method: LC20 caiculated using

Linear Interpolation (1C20).

¢ - LC50 and LC20 calculated using Linear Interpolation (IC50 and 1C20).



Appendix Table B-3.2. Mulinia normal larval development in EDTA-treated porewater from
the Raymark study area.

Concentration Porewater (%) EC50° Ec20®
Station Method* 0' 10 - 50 100 (%) (%)
A3SD10 c 98.3 95.3 0.00 0.00 29.4 17.0
CSD1 c 85.3 78.7 0.33 0.00 25.8 11.2
GM08 c 94.7 Q7.7 87.7 20.7 79.5 58.0
HB3A c 95.7 92.7 0.00 0.00 29.4 16.9
SDO1 c 97.7 91.7 0.00 0.00 28.7 15.9
SDO7 c 94.7 92.3 0.00 0.00 29.5 17.2
SD08 c 85.7 25.0 0.00 0.00 6.77 2.7
SD13 c 93.7 93.0 0.00 0.00 29.9 17.8
SD14 c 99.0 93.0 0.00 0.00 28.7 15.9
SD18 c 99.0 0.00 0.00 0.00 5.00 2.00
SD21 c 85.7 . 88.0 0.00 0.00 28.3 15.2
SD23 c 94.0 79.3 0.00 0.00 26.3 12.1
SD24 b 96.3 96.3 26.7 0.00 30.8 21.1
SD28 a 96.3 Q3.3 85.3 5.67 68.4 55.7
SD37 c 93.7 76.3 0.00 0.00 25.5 10.7

1 - Control value for experiment, assumed for all treatments, is 0% porewater.

2 - Effect Concentration - 50% (concentration of porewater causing 50% reduction in test response).
3 - Effect Concentration - 20% (concentration of porewater causing 20% reduction in test response).
4 - Calculation method:

a - EC50 and EC20 calculated using Maximum Likelihood-Probit method.

b - EC50 calculated using Trimmed Spearman-Karber method; EC20 calculated using

Linear interpolation (1C20).

¢ - EC50 and EC20 calculated using Linear Interpolation (IC50 and IC20).



Appendix Table B-4.1. Ampelisca survival in Ulva-treated porewater from the Raymark study area.

Concentration Porewater (%)

LCSs0* Lc20°
Station  Method* Q' 6.25 12.5 25 50 100 (%) (%)
A3SD10 c 100 100 100 100 100 100 >100 100
CSD1 c 100 100 100 100 100 100 >100 100
GMO8 c 100 100 100 100 83.3 100 >100 100
HB3A a 100 93.3 93.3 100 53.3 0.00 45.5 240
SDO1 a 100 100 100 100 93.3 60.0 >100 72.8
sDo7 c 100 100 100 100 100 100 >100 100
sDos c 100 100 100 100 100 100 >100 100
SD13 c 100 100 100 100 100 100 >100 100
SD14 a 100 100 100 93.3 66.7 53.3 93.8 436
sD18 a 100 100 80.0 775 65.0 0.00 40.8 20.0
SD21 a 100 100 100 100 66.7 45,0 80.8 46.9
sD23 c 100 100 100 100 100 93.3 >100 100
sD24 c 100 100 100 100 100 93.3 >100 100
SD28 c 100 100 100 100 100 100 >100 100
SD37 c 100 100 100 100 100 93.3 >100 100

1 - Control value for experiment, assumed for all treatments, is 0% porewater.

2 - Lethal Concentration - 50% (concentration of porewater causing 50% reduction in survival).
3 - Lethal Concentration - 20% (concentration of porewater causing 20% reduction in survival).

4 - Calculation method:

a - LC50 and LC20 calculated using Maximum Likelihood-Probit method.
b - LCS0 calculated using Trimmed Spearman-Karber method; LC20 calcuiated using
Linear Interpolation (1C20).
c - LC50 and LC20 calculated using Linear Interpotation (IC50 and 1C20).




Appendix Table B-4.2. Mulinia normal larval development in Ulva-treated porewater from the Raymark study are

Concentration Porewater (%) EC50° EC20°
Station Method* 0' 12,5 25 50 100 (%) (%)
A3SD10 c 95.7 0.00 0.00 0.00 0.00 313 1.25
CSD1 c 95.7 6.00 0.00 0.00 0.0 6.67 2.67
GMo8 c 95.7 0.00 0.00 0.00 0.00 313 1.25
HB3A c 95.7 0.00 0.00 0.00 0.00 3.14 125
SDo1 a 95.7 33 167 127 0.00 0.00 5.28 2.14
sDo7 a 95.7 . 103 433 0.00 0.00 3.80 164
SD08 a 95.7 0. . 620 47.5 1.00 0.00 19.0 11.1
SD13 a 95.7 . 66.0 46.5 175 0.00 21.4 10.8
SD14 a 95.7 ' 640 410 3.50 1.00 18.6 103
SD18 a 95.7 . 440 210 0.00 12.0 5.91
SD21 c 95.7 033 0.0 0.00 0.00 0.00 3.14 125
SD23 a 95.7 6.33 4.00 0.00 0.00 0.00 1.08 0.38
SD24 c 95.7 00 . 9.67 0.00 0.00 0.00 6.95 2.78
SD28 a 95.7 67.0 61.0 0.00 0.00 22.3 13.8
SD37 a 95.7 35.0 27.7 4.00 0.33 0.00 5.23 2.24

Shading indicates values excluded from caiculations.
1 - Control value for experiment, assumed for all treatments, is 0% porewater. No control data available for
Ulva treatment; control vaiue taken as average of controls from whole, EDTA, and C18 treatments.

2 - Effect Concentration - 50% (concentration of porewater causing 50% reduction in test response).

3 - Effect Concentration - 20% (concentration of porewater causing 20% reduction in test response).

4 - Calculation method:

a - ECS0 and EC20 caiculated using Maximum Likelihood-Probit method.

b - ECS50 calculated using Trimmed Spearman-Karber method; EC20 caiculated using

Linear Interpolation (1C20).

¢ - EC50 and EC20 calcuiated using Linear interpolation (1IC50 and 1C20).
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