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APPENDIX D
ECOLOGICAL RISK CALCULATIONS




Appendix D-1-1. Hazard Quotients of GoCs in sediment

Benchmark = NOAA ER-L.

s for the Raymark Phase Ill Ecological Risk Assessmeht Investigation.
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ER-L’ 1.20 81.00 34.00 46.70 0.15 20.90 150 16.00 44.00 85.30 261 430
~1-SED- (5[] .31 3@ | 080 T [ ] [ T35 | ; XS]] 550 | }
C-2-SED-SMP 028 0.95 8.35 164 39 0.4 113 1.38 1.68 1.4 1.49 (LY. .}
C-3-SED-SMP 0.35 0.60 14.82 2.87 5.33 0.97 162 0.38 0.68 0.73 0.84 0.44
D-1-SED-SMP 0.13 0.18 0.66 0.16 0.24 0.44 028 0.06 0.02 0.04 0.03 0.02
D-2-SED-SMP 027 0.32 2.16 0.62 4.80 0.87 079 0.19 0.41 0.4 0.50 023
D-3-SED-SMP 175 045 6.18 1.88 0.39 0.98 1.19 22.50 1206 25.79 21.48 10.23
D-4-SED-SMP 0.53 2.12 456 1.21 .73 1.05 1.05 475 1.02 2.4 1.8 112
D-5-SED-SMP 0.28 0.12 1.64 0.8 0.80 0.26 0.38 075 27 211 253 1.33
D-6-SED-SMP 0.50 0.64 7.82 0.90 3.07 0.54 1.08 0.56 1.09 1.02 1.19 0.70
E-1-SED-SMP 0.03 172 818 8.2t 587 126 127 .3 5.01 317 280 22
E-2-SED-SMP 0.03 0.6% kK] 30 1.8 0.82 05?7 0.63 477 270 253 1.06
E-3-SED-SMP 0.10 028 1.00 1.92 1.00 0.84 0.77 4.54 1.8 11.14 12.64 674
E-4-SED-SMP 0.04 0.59 2.92 3.28 2.07 0.9% 0.58 0.47 2.95 1.78 1.78 1.2
F-1-SED-SMP 0.87 0.45 312 4.05 127 0.55 27 218 .18 127 6.90 465
F-2-SED-SMP 0.13 an 22.8 12.23 367 3.15 855 369 15.45 7.74 9.20 1.67
F-3-SED-SMP 0.04 0.59 5.12 6.70 2.60 1.14 2.52 68.75 21.36 37.51 42.15 22.58
Reference 1.25 2.85 19.44 3.3 8.00 1.79 1.95 20.63 7.50 3.87 0.73 0.53
AZi [T a8 concan
Ses Appendix A-1 for sediment
1 - Benchmarks from Table 3.3-1.
2 - Sum of High Molecular Weight PAHs - Chrysene, Dibenz{a.hlantivacens, Fluoranthene, and Perylene; Perylene not available for reference.
3. Sum ol Low Molecular Waeight PAHs - 2 yinaphtha th yh Fiuorene, Naphthalene, and f
4 - Total PCBs = Sum of Congeners x 2.
§.2,3.7.8-TCOD eq tion lor p tion of impacts on fish; saa WHO. 1998.

Page 102




Appendix D-1-1. Hazard Quotients of CoCs in sediments for th

Benchmark = NOAA ER-L.

e Raymark Phase Il Ecological Risk Assessment Investigation.
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ER-L' 384 63.40 800 19.00 1700 552 240 685 4022 22.70 2.20 1.58 220 1.58 80.0
| C-1-SEDSNP (X} 032 | 0% | 6% LK) X 030 [ 188 | 018 [} ; (X2 I
C-2-SED-SMP 099 0.91 1.08 1.58 115 127 1 1.02 1.22 7.00 0.2s 241 0.25 0.3s 0.20
C-3-SED-SMP 047 0.44 052 0.53 0.58 0.51 0.54 0.56 0.61 2.67 0.27 0.38 0.27 0.38 0.15
D-1-SED-SMP 0.02 0.02 0.03 0.05 0.03 0.04 0.05 0.03 0.03 0.85 0.18 0.28 0.18 0.25 0.04
D-2-SED-SMP 0.29 0.22 0.33 0.21 0.57 0.29 0.35 027 0.43 1.58 0.30 041 0.30 0.41 0.04
D-3-SED-SMP 11.90 10.88 20.00 25.26 16.76 27.03 4583 10.05 10.32 1.92 0.15 0.21 0.15 0.21 0.39
D-4-SED-SMP 1.22 1.17 152 2.84 1.49 2.7 k¥4 137 1.64 .26 0.25 2M 0.25 0.35 0.20
D-5-SED-SMP 1.5 1.58 1.83 0.95 1.84 1.04 08 1.65 173 223 0.19 12.68 0.19 0.26 ar2
D-8-SED-SMP 0.70 0.69 0.67 0.42 0.83 0.62 0.63 0.74 0.84 2.48 0.18 1.14 0.18 0.2§ 0.00
E-1-SED-SMP 253 268 267 1.47 2.70 307 4.0 256 308 1836 0.57 0.78 057 0.79 3.38
E-2-SED-SMP 2.06 268 283 0.53 270 2.61 38 241 318 39.04 1.86 14.56 1.86 259 049
E-3-SED-SMP 0.50 7.28 10.33 .37 0.08 .m 10.42 p.32 0.86 4.08 0.41 0.57 1.82 0.7 0.24
E-4-SED-SMP 1.95 1.89 2.00 0.29 1.87 164 2.2 1.85 220 17.27 1.39 15.19 1.9 1.89 0.54
F-1-SED-SMP 4.60 8.05 833 LX) 5.61 4.80 825 4.96 5.00 10.19 ax 22.78 0.41 2.86 0.20
F-2-SED-SMP 7.29 1009 950 3y 9.13 7.00 8.75 8.42 10.59 40.48 1.23 4.2 13.64 15.19 050
F-3-SED-SMP 22.66 23.€6 35.00 48.42 31.94 25.00 32.50 2556 31.68 33.08 1.84 75.98 48.00 2.28 0.25
Reference 0.57 5.29 0.55 17.37 0.78 3.80 0.50 0.62 1.78 3.31 0.13
azi
See Appendix A-1 for
1 - Benchmarks from Table 3.3-1. .
2 - Sum of High Molecutar Weight PANs - (a) Py Chy O (a.h) . Fh and Perylens; Perylens not svailable for relerence.
3 - Sum of Low Molecutar Weight PAHs - 2. A y Arth Fluorene, and P
4 - Totel PCBs = Sum of Congeners x 2.
5-2.3.7,8-TCDD for p of impacts on fish; see WHO, 1998




Appendix D-1-2. Hazard Quotients of CoCs in sediments for the Raymark Phase Hl Ecological Risk Assessment Investigation.
Benchmark = NOAA ER-M.
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ER-M' 9.60 370 270 218 0.7 51.60 410 500 640 1100 1600 1800
C-1-SED-SMP 0.02 0.07 0.39 0.17 030 D13 0.17 8.00E-03 0.04 0.03 008 0.08
C-2-SED-SMP 0.03 c.21 .05 0.3 0.83 D.34 o4 0.04 0.12 on 0.24 0.24
C-3-SED-SMP 0.04 0.13 1.87 0.61 1.13° 0.39 0.59 0.01 0.05 0.08 0.14 0.12
D-1-SED-SMP 0.02 004 0.08 0.03 0.05 D.18 010 2.00E-03 1.56E-03 2.73-03 5.83E-03 4.38E-03
D-2.SED-SMP 0.03 0.07 027 0.13 097 035 029 8.00E-03 0.03 0.04 008 0.08
D-3-SED-SMP 022 0.10 0.78 0.40 0.08 0.40 043 0.72 Y.<) 2.00 350 275
D-4-SED-SMP Q.07 0.48 0.57 0.2¢ 0.37 0.43 0.3 .18 0.07 0.18 0.31 0.30
0-5-SED-SMP 0.04 0.03 [ ¥4} 0.17 0.17 on 0.4 0.02 0.18 0.18 o4t 0.3¢
D-6-SED-SMP 0.08 0.14 0.09 0.19 0.85 0.22 0.40 0.02 0.08 0.08 019 0.19
€-1-SED-SMP 4.06€-03 0.38 1.0 1.3 1.4 D.51 047 0.04 0.41 028 048 059
E-2-SED-SMP J.59€-03 0.14 0.48 ore 038 0.33 o 0.02 1% <] 01 041 0.50
E-3-SED-SMP 0.0t 0.08 0.14 0.41 [+ J4] 0.34 028 0.18 0.81 088 208 181
E-4-SED-SMP 5.05E-03 0.13 0.37 0.70 0.44 0.38 0.29 0.02 0.20 0.14 0.29 0.34
F-1.-SED-SMP 0.08 0.10 0.39 0.87 o027 0.2 0.47 0.07 0.56 0.50 1.13 125
F-2-SED-SMP 0.02 1.05 282 2.82 o 128 240 02 1.06 0.60 1.50 2.08
F-3-SED-SMP 4.43€-03 0.13 0.84 1.44 0.55 0.48 0.92 220 1.47 2.91 8.88 8.08
Relerence 0.16 0.62 2.45 0.72 1.89 Q.72 0.71 0.58 0.52 0.30 0.12 0.14
ar¢ e as conceniral X
. See A-1 tot
1 - Benchmarks from Table 3.3-1.
2 - Sum of High Molecular Weight PAHs - Chrysens, Dibenz(a, f th snd Perylene; Perylene nol avaitable for referance.
3 - Sum of Low Molecuiar Weight PAHs - 2: yinap th Acenaphthy th Fluorens, Naphthal and F
4 - Total PCBs = Sum of Congeners x 2.
5-2,3.7.8TCDD eq for p of impacts on fish; WHO, 1998,
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Appendix D-1-2. Hazard Quotients of CoCs in sediments for the Raymark Phase |ll Ecological Risk Assessment Investigation.

Benchmark = NOAA ER-M.
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5 | 3 2 3 , : i | F d | &2 )&l 5] &
ER-M' 2600 260 $100 540 9600 3160 1500 2600 44792 180 27.00 27.00 27.00 27.00 100.0
C-1-5ED-SMP 0.04 0.07 0.04 9.266-03 0.07 0.08 0.06 0.08 0.03 0.21 0.01 0.01 0.0 [ X 0.04
C-2-SED-SMP 0.14 0.22 0.13 0.08 0.20 0.22 0.27 026 o1 0.80 0.02 0.14 0.02 0.02 0.12
C-3-SED-SMP 0.06 0.11 0.08 0.02 0.10 0.09 0.09 0.14 0.05 0.3¢ 0.02 0.02 0.02 0.02 0.09
D-1-SED-SMP | 2.06E-03 | 38SE-00 | 3.33E-03 | 185€-03 | 5.83€-03 6.96E-03 8.00E03 | 6.02E-03 | 2.99€-03 0.1t 6.01 001 001 0.01 0.02
D-2-SED-SMP 004 0.05 0.04 7.41E-03 0.10 0.08 0.08 0.07 0.04 0.20 0.02 0.02 0.02 0.02 0.03
D-3-SED-SMP 184 265 235 0.89 2,97 a2 7.2 82 1.88 024 0.01 0.01 001 0.01 0.23
D-4-SED-SMP 0t7 028 0.18 0.10 0.26 0.38 051 0.38 0.15 1.04 0.02 0.14 002 0.02 0.12
D-5-5ED-SMP 0.2 0.38 0.22 0.03 013 0.18 0.13 0.42 0.16 20.08 0.02 0.74 0.02 0.02 223
D-6-SED-SMP 0.10 0.17 0.08 0.01 0.18 0.11 0.10 0.19 0.08 0.1 0.01 0.07 0.01 0.01 0.08
E-1-SED-SMP 0385 0.65 0.31 0.08 0.48 0.54 0.65 0.65 0.28 232 0.08 0.05 0.05 0.05 2.03
E-2-SED-SMP 0.39 0.65 033 0.02 0.48 0.48 0.58 0.62 0.28 402 0.18 08s 015 015 0.20
E-3-SED-SMP 1.18 177 122 0.28 178 138 1.67 238 o.88 0.51 0.03 0.03 0.18 00 0.14
E-4-SED-SMP 0.27 0.48 0.24 0.01 0.3 0.29 0.37 0.42 0.20 2.18 0.11 0.80 0.11 0.11 0.32
F-1.SED-SMP 064 123 0.63 0.14 0.98 0.85 1.00 1.27 053 128 027 1.33 003 0.18 0.12
F-2-SED-SMP 1.00 246 112 0.12 1.62 1.2 1.40 218 0.95 51 0.10 259 ER1] 0.09 0.38
F-3-SED-SMP 31 5.77 412 1.70 s.68 4.51 5.20 8.54 2,04 417 0.13 4.44 kY14 0.13 0.15
Reference 0.08 1.27 0.08 0.81 0.4 0.88 0.08 0.16 0.16 0.42 0.08
Tarord CootenTs caloalad &8 Seamem
See dix A-1 for
1 - Benchmarks from Table 3.2-1.
2 - Sum of High Malecular Welghl PAHs - Chrysene, Dibenz(a,hjenthvacene, Fluoranthene, and Perylene; Perylene not avalisble for reference.
3 - Sum of Low Molecular Weight PAMs - 2-Methyinaphthalens, A ; ap and Phananth
4 - Tolal PCBs = Sum of Congeners x 2.
5.2,3,7,0-TCOD oqu for pradiction of Impacts on fish; WHO, 1998.




Appendix D-2-1a. Equilibrium-partitioning calculated concentrations of organic contaminants
in sediment porewaters from the Raymark Phase 1l Ecological Risk Assessment Investigation'.
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- - - ol < < 5 2] o 3] o [&] [=] L o I

LogyKoc 390 499 453 | 3ss 3.98 447 560 | 601 6.09 6.0 6.59 5.60 6.58 5.03 414
c-1 004 | 002 |[9.04E-03 004 0.18 0.09 002 |9.90E-03] 001 |7.43E-03[1.81E-03| 002 |3.67E-04] 0.14 003 | 020
c-2 004 | 002 0.01 0.10 0.25 0.13 003 | oot 0.02 |9.85€-03|2.17E-03] 003 |4.96E-04] 0.19 0.07 0.27
c3 0.02 |5.44E-03)5.02E-03] 0.02 0.08 005 | 001 |4.57€-03|6.08E-03{3.85E-03]8.85E-04] 001 [1.81E-04] 0.07 0.02 0.10
D-1 S 30E-031507E-04| 1 73E.03] 8.24E-03 6.14E-03 | 5.94E-03 | 1.2E-03 | 4.06E-04 | 6 62E-04| 4.06E-04 | 9.15E-05] 1.17€-03 1.56E-05( 9.26E-03 4.27E€-03]  0.01
D-2 §.52E-03| 4.18€-03| 1.30E-03] 0.01 0.06 004 |9.53E-03| 2.87E-03{4.02€-03| 2.14E-03| 4.96E-04 | 8.08E-03| 1.09E-04] 005 |8.55E-03| 008
D3 048 | 0.21 014 | 252 277 370 | o70 | o022 | 030 0.16 0.04 057 |9.15E-03| ‘556 1.74 7.2
D-4 0.04 002 |9.51€-03] 031 0.14 020 | 004 0.0 0.02 0.01 |252E-03] 003 |577E-04] 0325 0.12 0.34
D5 0.12 0.03 002 | 012 0.89 043 | 012 | 004 0.05 003 |6.11E:03| 010 |189E-03| 073 0.09 1.00
D6 007 | 0.0t 003 | 008 0.3 020 | 005 | 002 | 003 0.00 |3.11E-03] 004 [7.78E-04] 025 0.04 0.37
E-1 0.04 |9.49€-03[7.27€-03| 0.03 0.29 010 | 002 | 0.0 002 |B.69E-03]2.12E-03| 0.03 [485E-04| O.16 0.02 022
E-2 0.02 |4.66E-03)1.04E-03|4.95E-03} 0.08 003 |581E.03|2.79€-03]5.77E-03| 3.41E-03| 8.15E-04| 9.69E-03| 1.59E-04] 0.06 (2.57E-03| 0.07
E-3 0.04 004 [9.65€-03| 0.16 0.78 046 | 0.2 0.04 0.06 0.03 |7.04E-03| 0.12 |1.74E-03| 082 0.15 111
E-4 9.67€-03|3.83€-03| 1.00E-03|4.78E-03] 0.06 002 |5.21€-03] 2.42€-03|5.336-03] 3.27€-03] 7.30E-04 | B.50E-03] 1 45E-04] 0.05 |248E-03] 0.07
F-1 0.06 0.06 002 | 0.12 0.92 0.51 a.11 0.05 0.06 004 |8.85603] 0.11 |207E-03] 0.72 0.14 1.00
F-2 0.05 0.02 002 | 006 0.50 0.16 0.04 002 0.04 002 |5.80E-03] 005 |1.19E-03] 0.37 0.03 0.49
F-3 0.20 003 | 004 1.11 0.71 0.77 0.20 007 | 0.10 0.05 0.01 0.16 |286E-03] 1.40 0.48 1.84
Reference 0.79 0.59 0.19 | 8.08E-03]3.87E-03] 0.01 9.38E-03] 1.49E-03] 0.05 0.41 0.07

1 - Porewater concentration (pg/L) = sedimeni concantration/(foc X Koc)(foc=%T0C/100).
2 - See Tabie 6.1-2 for Koc values.

3 - Sum of High Molecular Weight PAHs - Benzo{a)anthvacene, Benzo(a)p

Perylene not available for reference.

4 - Sum of Low Molecular Weight PAHs - 2-Methyinaphtha
5 - Sum of Individual PCB congeners x 2; see Appendix D-2-1b.

yrene, Chrysene, Dibenz(a,h)anthracene, Fluoranthene, and Perylene;

6 - 2,3,7,8-TCDD equivalent concentration lor prediction of impacts on fish; see WHQO, 1998.

lene, Acenaphthena, Acenaphthylene, Anthracene, Fluorene, Naphthalene, and Phenanthcene.



Appendix D-2-1a. Equilibrium-partitioning calculated concentrations of organic contaminants
in sediment parewaters from the Raymark Phase Il Ecological Risk Assessment Investigation'.
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s || s |s|e|eflz] 2|22 {2|¢%]s

£ 3 a g & @ e g 2 a a a P

Log,Koc 6.54 595 | 447 | 502 6.65 8.00 6.65 6.42 .80

[oX 217E03] 1.14 |[S30E03] 025 | 015 | 1.14 |248£-03] 6.70€-06 | 2.9BE-05 | 6.70E-06 | 1.13E-05 | 4.34E:05 | 1.30
c2 2726-03{ 148 {335€-03| 045 | 021 167 |184E-03] 4.01E-08 | 1.24E-04 | 4.01€-08 | 6.76E-06 | 501E€.05 | 3.10
C-3 1.06E-03| 0.64 |1.73E-03] 0.1 0.09 0.56 ]1.08E-03] 3.31E-06 | 1.47E-05 | 3.31E-08 | 5.57E-06 | 2.94E-05 4.10
D-1 1.02E-04| 0.14 [9.29€-04| 0.02 0.01 0.10 |1.60E-03| 5.32E-06 | 2.37E-05 | 5.32E-06 | 8.96E-08 | 1.73E-05 1.70
D-2 6.066-04| 036 | 001 | 008 | 005 | 037 |1.30E-03] 4.336-06 | 1.93E-05 | 4.33E-06 | 7.28E-06 | 9.91E-06 | ,3.40
D-3 0.05 35.34 0.07 18.51 5.69 45.65 |1.53E-03] 3.60E-08 | 1.64E-05 | 3.68E-06 | 6.19E-06 | 1.54E-04 2.00
D-4 3.24E-03| 2.08 |3.65E-03| 0.76 0.25 232 |3.37E-03] 3.68E-06 | 1.10E-04 | 3.66E-08 | 6.16E-06 | 4.68E-05 3.40
[1X 8.29€-:03) 3.2 [967€03| o048 | 074 | 433 | 089 | 671E-06 | 1.44E-03 | 6.71E-06 | 1.136-05 | 20003 | 1.40
D-6 4.06E-03] 1.85 |[6.55E-03] 0.34 0.31 1.99 |[2.60E-03] 6.03E-06 | 1.21E-04 | 6.03E-08 | 1.02E-05 | 4.08E-05 1.50
E-1 268E-03] 1.31 {2.06E-03{ 0.35 0.17 1.36 0.82 3.04E-06 | 1.35E-05 | 3.04E-08 | 5.12E-06 | 2.87E-04 9.30
E-2 1.03E-03f] 035 |6.38E-04| 0.10 0.05 0.40 |2.88E-Q3] 3.28E-06 | 8.99E-05 | 3.28E-06 | 5.52E-06 | 1.37€-05 | 28.30
E-3 9.95E-03| 3.09 [1X0)} 1.20 0.84 5.1t |9.66E-04| 2.91E-06 | 1.30E-05 | 1.29E-05 | 4.80E-06 | 2.65E-05 7.00
E-4 9.37E-04] 028 |S5.64E-04] 0.08 0.05 0.33  {1.68E-03] J.14E-06 | 1.10E-04 | 3.14E-08 | 5.28E-06 | 1.93E-05 | 22.00
F-1 0.01 3.7 0.01 1.23 0.76 516 |1.96E-03] 4.03E-05 | 8.85E-04 | 4.97E-08 { 3.90E-05 | 3.88E-05 4.10
F-2 731E:03| 202 [537€-03| o049 | 037 | 237 |297€-03} 4.27€-06 | 4.93E-04 | 4.75E-05 | 8.39E-05 | 322E.05 | 1430
F3 002 | 561 | 002 | 189 | 116 | @84 |3356-03] 5.86E-06 | 6.70E-04 | 1.61E-04 | 0.86E-08 | 1.458.05 | 1390
Relerence 545E04] 555 007 | 007 | 280 |108E-03 1.706-05 | 586

1 - Porewater concentration (pgAL) = sediment coneanttallonl?l.oc X Koc){loc=%TOC/100).
2 - See Table 6.1-2 for Koc valuas.

3 - Sum of High Molecular Weight PAHs - Benzo(a)anthracene, Benzo(a)pyrene, Chrysene, Dibanz(a h)anthracene, Fiuoranthene, and Perylene;
Perylane not available for reference.

4 - Sum of Low Molecular Weight PAHs - 2-Methyinaphthalene, Acenaphthane, Acenaphthylena, Anthracens, Fluorena, Naphthalene, and Phenanthrene.
5 - Sum of individual PCB congeners x 2; see Appendix D-2-1b.

6 - 2,3,7,8-TCDO aquivalent concentration for pradiction of impacis on fish; sae WHO, 1998.



Appendix D-2-1b. Equilibrium-partitioning calculated concentrations of PCB congener in sediment porewaters from the

Raymark Phase Il Ecological Risk Assessment Investlgatlon

PCB Congeners
%
s e lelelejelgle |8 |8 6|8 E)3 g | g |8 | &
2 - & & - & & g h & g - & & ¥ - & &
Analyte 3 2] o ) P & =) A ) I W w u u W
HPceooa 461 3.35¢-05
PCBNO8 498 3.076-04 | 184E-04 | 152604 | 2.44E-04 | 1.98E-04 | 1.69E-04 168604 | 024 | 277604 | 204604 | 002 1.506-04 | 1.33€-04 | 1.44E-04 | 2.286-04 | 1.96E-04 | 2.69E-04
PCBO15S s 1.89e-04
PCBO18 5.15 200604 | 1.256-04 | 1.036-04 | 1.66E:04 | 1.35€-04 | 1.15E-04 1.14E-04 | 0.01 1.006-04 | 1.30E-04 | 0.23 102604 | 9.08€-05 | 9.79€-05 | 1.556.04 | 1.33E-04 | 1.83E-04
PCB028 §.57 7.006.05 | 4.736-05 | 3.906-05 | 6.28€-05 | 5.10E-05 | 4.39E-05 1.96E-04 | 7.89E-03 | 2.31E-04 | 524E-05 | 005 | 264E-04 3.43€-06 | 3.706-05 | 5.88E-05 | 5.04€-05 | 6.91E-05 2.640-04
PCB029 5.51 02660 | s.556-05 | 4.576-05 | 7.38€-05 | 5.08E-05 | 5.00E-05 5.08€.05 | 4.58E-03 | 8.33€-05 | B.14E-05 | 2.02E-03 4.53E-05 | 4.026-05 | 4.33€-05 | 6.88E.05 | 5.90E-05 | 8 09E-05
PCBO44 .85 e.s0e-05 | 2.056.05 | 3.26E-05 | 5.24E-05 | 4.26€-05 | 3.62€:05 295E-04 | 0.04 | SO4E-05 | 437E-05 | 002 1.49E.04 | 2.06E-08 | 152E-04 | 4.89E-05 | 4.20E-C5 4.00E-04
PCBOSQ 5.53 #.65E.08 | 5.186.05 | 4.27€-05 | 8.87€-08 | 556€:05 | 4.7SE-0S 472605 | 428603 | 7.79€-05 | 5.74E-08 | 1.00E-03 | 4.20€.05 275€.08 | 4.05€.08 | 6.41E-08 | 5.51€-05 | 7.58E-05
PCBOS2 5.74 5.38E.08 | 3.226.05 | 2.66€-08 | 4.27€-05 | 3.47E-05 | 2.95E-05 y92604 ) 013 | 270604 | 357E08 | 004 1.48E.04 | 2.33E-08 | 7.92€-08 | 3.99€-05 | 3.43E-05 4.70E-05
PCB06S 6.00 230€.05 | 143605 | 1.18€-05 | 1.09€-05 | 1.54E:05 | V.17E.04 1.04E-04 | 1.18€-03 | 2.14E-05 | 5.45€-06 | 002 1.59€-04 | 1.03E-06 | 1.17€-04 | 1.76E-05 | 3.04E-05 2.08E.05
PCB087 6.10 1.04€.05 | 1.16€-05 | 9.59€-06 | 1.54€-05 | 1.25E-05 | 1.07E-05 | 1. 06E-05 | 9.50€-04 | 1.75€-:06 | 1.20€.08 | 4.79€-03 | 4.63E-05 8.436-00 | 9.096-08 | 1.44E-05 | 1.24E-05 | 4.43E-05
PCB101 827 103604 | 1.676-04 | 7.83€-08 | 1.26€-05 | 1.02E-05 | 8.60E-08 | 2! 87€-04 | 6.11€-03 | 1.43E-05 | 1.08E05 | o002 1 006-04 | &.89€-08 | 4.308-05"] 1.17€-08 | 8.36E-04 | 6.16E05
PCB105 854 2.12E-05 | 4.31E-05 | 156E-05 | 6.839E-08 | 5.56€-08 | 1.74E-05 222605 | 4.25€-04 | 2.20-08 | 5.70€.06 | 1.75E-02 | 3.69€-05 3736-08 | 2.11€-05 | 9.20€-05 | 5.68E-05 | 2.05E-04 2.67¢-05
PCB114 6.54 1.09¢-06
PCB118 6.63 1 776-05 | 1.376-05 | 2.46E-06 | 5.57E-06 | 4.53E-06 | 6.04E-09 2.44€-05 | 2.03€-03 | 6.31E-06 | 4.85E-06 | 4.07E-03 3.01E-05 | 3.04E-08 | 1.51E-05 | 5.20E-06 | 397E-05 5.62E-05 | 4.440-05
PCB123 6.63 1.29¢-08
PCB126 6.77 499E-06 | 13105 | 1.326.05 | 397606 | 3.22€-08 | 2.74E-08 6.45E-08 | 247€-04 | 450806 | 3.31E-06 | 2.54E-04 | 2.ME.08 2.176.08 | 2.34€-06 | 3.70€-06 | 1.10E-05 | 2.18E-05 247e-07
PCB128 6.62 701€-06 | 420E-08 | 3.46E-06 | 5.57E-06 | 4.52€-08 | 3.85E-06 28306 | 347€-04 | 6.31€-08 | 4.65E-08 | 1.32€.00 | 3.43E-08 2.04€-06 | 3.28€-06 | 5.20€-06 | 4.47E-08 | 6.13E-06
PCB138 8.71 1.40E-08 | 1.37€.08 | 2.03€.06 | 4.54E-06 | 3.69€-08 | 1.64€-05 2.336-05 | 2.07€-09 | 1.80E-05 | 2.70€-08 | 395E-03 | 2.67E-05 1.606-08 | 1.326-05 | 4.33€-05 | 2.84E-05 | 2.78E-05
PCB153 6.80 1.33€-05 | 2.39€:05 | 2.3E-06 | 3.71E-08 2.01€-08 | B66E-08 | 232608 | 1696-03 | 2.21E:05 | 3.09€-08 2.54€.03 | 2.06€-05 | 1.89€-05 | B.59€-08 | 2.19E-05 | 2.53€-05 5.10€-05
PCB156/157 7.06 2.090-06
PCB167 7.1% $.640-07
rCe169 129 .
PCA170 715 2116.06 | 2.76€.05 | 1 0408 | 1.68€-06 | 1.26E-06 | 1.03E-05 1.15€.08 | 1.04.00 | 1.90€-08 | 1.40€-06 | 3.07E-04 | 1.03E-08 9.17€-07 | 9.89€-07 | 1.57€-08 | 1.35€-06 | 1.BSE-08 2.190-06
"CB180 74 1o7e.05 | 19005 | 1.14E-05 | 1.37€-06 | 1.11E-06 | 9.46E-07 1.54E.08 | 2.04E-04 | 1.51E-05 | 1.60E-05 | 2.08E-04 | 4 22E-08 | 7.48€-07 | 3.17E-06 | 2.41E-05 | 2 4CE-05 1.51E-08 | 6.168-06
1°’CB 187 1.05 1 03E-05 | 185605 | 107€.05 | 2.106-08 | 1.71E.08 | 1.45E.08 134608 | 1.316-04 | 1.91€-08 | 1.12€-05 | 1.44E-04 | 4.11E-08 1.66E-06 | 3.94€-08 | 3.49€-05 | 2.80€-05 | 1.87E-05
PCB 188 6.70 5 BSE-06 | 1.026.05 | 2 BOE.06 | 4.6SE-06 | 3.78E 06 | 1.08E-05 1106-05 | 2 89E-04 | 158€-08 | 1.06€-05 | 4 46E-04 | 2.86E-06 2 S4E-08 | 2.74E-08 | 2.79€-05 | 1 52E-05 | 264E-05
PCB189 7.58
7.4 110606 | 5.016-06 | 5.42€-07 | 8.71€-07 | 7.07E-07 | B.01E-07 5.09€-07 | 5.42E-05 | 2.71€-:06 | 264E.06 | 2.39E-05 | § 36€-07 | 4.76E07 | 5.93€-07 | 4.06€-08 | 1.40€-06 9.58E-07
1.15 2.11€-08 | 1.276-06 | 1.04E-08 | 1.60€-08 | 1.36E-08 | 1.16E-06 1.15€-08 | 1.04€-04 | 1.90€-08 | 1.40E-08 | 4.80E-05 | 1.03E-08 9.17€-07 | 9.80€.07 | 1.57E-08 | 1.35E-06 | 1.85E-08
7.95 3.30E-07 | 3.606-08 | 1.63E-07 | 2.626-07 | 2.13E:07 | 1.O1E-07 6.56E-06 | 1.63€-05 | 2.97E-08 | 2.03E-06 | 7.19€-06 8.30€-07 | 1.436.07 | 1.55E-07 | B.16E-08 | 2.42E-06 1.20E-08
8.04 2.69€-07 | 1.91€-08 | 1.33E-07 | 2.14E-07 | 8.02E:07 148E-07 | 1.476-07 | 1.33€-05 | 2.436-07 | 1.79E-07 | 5.87E-06 1.206-07 | 1.478-07 | 1.26E.07 | 2.00€-07 | 1.72E-07 2.96E-07 | 2.020-07
24603 | 9.226.04 | S.40E-04 | B.O0E-04 | 8.51E-04 | 7.65E-04 160E03 | 045 | 1.40E-08 | 742E-04 | 041 7.31E.03 | 4.83E.04 | B.39E-04 | 9.80E-04 | 1.49€-03 1.67€-03 | 5.38E-04
um of PCB Congeners X 2 2.48E-03 | 1.84E-03 | 1.0BE-03 | 1.606-03 1.30€-03 | 1.59€-03 | 3.97E-03 0.89 2.60€-03 | 1.40E-03 0.82 2.68E-03 | 9.64E-04 | 1.686-03 "98E-03 | 2.97E-03 | 3.3SE-03 1.08E-03
1.30 3.10 4.10 1.70 3.40 200 3.40 1.40 1.50 2.00 0.30 20.30 7.00 2200 4.10 14.30 13.90 5.86
(gL} = sediment foc X Koc). The foc = %TOG/100; sediment PCB cong ported In Appendix A-1.

2 - See Tabile 8.1-2 for Koc values.




Appendix D-2-2. Hazard Quotients measured/calculated for CoCs in sediment porewaters for the Raymark Phase I
Ecological Risk Asséssment Investigation'.
Benchmark = EPA Ambient Water Quality Criteria - Saltwater Chronic (WQC-SC) value.

@
: : . i E 1
g o E ) a 3 s
! ARNENNEE slilild
] -
o 5} o 3 g ] = i = of
woce-s¢? 9.30 50.00 3.10 8.10 8.20 21.00 182t 0.48 029 0.07 0.04
C-1 001 008 0.40 0.18 0.49 0.02 237E-03 0.40 0.32 0.38 021
c-2 001 019 0.40 018 049 0.07 $.48E-03 054 0.45 0.48 0.2¢
C-3 0.01 0.4 0.40 041 049 0.16 1.13€-03 017 0.18 0.21 0.9t
D-1 0.01 8.00E-03 0.40 0.40 049 022 4.526-04 0.0 002 0.02 9.58E-03
D-2 0.01 00 0.94 018 040 0.02 8.79€-04 012 013 0.18 007
D-a 004 8.00E-03 361 048 040 0.40 0.4 8.02 12.90 won $12
0-4 0.0 0.0s 0.0 018 049 011 0.02 030 069 0.55 033
D-5 0.0 003 0.40 a1s 0.4 0.08 £.50E.03 198 151 (] 0.95
D-6 0.0t 002 0.40 0.18 0.40 008 482E-M 0.rn 0.60 [X:] 0.47
E-t 0.01 0.08 en o.18 0.49 0.02 1.4E-03 084 034 0.30 0.24
E-2 0.01 027 497 427 049 0.02 2.72E04 0.17 0.10 o.00 0.07
E-3 oo | ooz 1,65 0.1 1.01 0.10 0.68E03 1.89 1.50 181 a.08
E-4 0.0 0.07 0.4 0.48 121 0.4 282E-04 0.03 0.08 0.08 0.08
F-1 0.01 003 0.40 0.19 0.49 0.12 $57E.03 2.00 177 1.08 1.13
F-2 0.0 o.07 1.90 o.18 0.49 0.38 17E-03 1.08 0.54 o84 084
F-3 0.01 0.01 040 0.18 0.49 0.08 0.08 1.54 2.70 303 1.62
Refersnce 0.02 0.03 17.74 0.19 3.90 .10 0.04 1.28 0.68 0.12 0.08
Metals-measursd; Orpanica-calculated.
1 - Hazard Quotients cak » (App D-2-1 for organics and A-2 for YWQSVY (Table 8.1-3).
2 - Water Quality Crileria-Satwster Chvonic; sae Table 8.1-3.
3 - Sum of High Molecular Weight PAHs - Benzo(a)anthracane, B )py . Chrysene, Di h) . F and Parylena; Perylene not avsilable for reference.
4 - Sum of Low Molecular Weight PAMs - 2-Methyinag , . Acenaphihylens, Anth , Fluorene, Naph , and P )
5. Stmdlmlvmchawmnmxz.
6-2,3.7,8 TCDD equivak  tor p of impacis on fsh; ses WHO, 1998,




Appendix D-2-2. Hazard Quotients measured/calculated for CoCs in sediment porewaters for the Raymark Phase 111
Ecological Risk Assessment Investigation'. '
Benchmark = EPA Ambient Water Quality Criteria - Saltwater Chronic (WQC-SC) value.

8 o
g g
i : |
& g S
sl . | 5|k 29 ; e | B %
-2 S - - B SR : e lalsalals
c a &
3 é EREEEE Pz ¢ Elslz 218138 9]):
3 8 | & | 8| % LI B EI - S O S - - 0 -
wQc-sc? 0.10 1.60E-03 5.74 0.14 0.20 5.7 5.06 0.63 5.32 0.03 1.00E-03 | 1.00E.03 | 1.00E-03 | 1.00E-03 | 1.00E-03
C-t 024 022 0.02 0.20 o6 0.20 0.04 0.23 a2 0.08 6.70E-03 003 €.70E-03 0.01 004
c2 032 0.3 0.0 0.51 (13 028 0.07 033 oM 0.08 4.01E-03 042 401E03 | e76E03 0.05
C-3 01 (X1 0.01 0.13 035 0.11 0.02 0.14 0.11 0.04 331E0 0.0t IMEOS § 58760 0.03
D1 0.01 9.28E-03 | 1SI1E0 0.03 008 0.02 3.92€-03 0.02 0.02 0.05 €.32E-03 0.02 §326 03 | 29609 0.02
D-2 0oe co08 2.49E-03 0.08 0.3 0.08 0.01 0.08 0.07 0.04 43903 002 433603 | 7.288-03 | 991E-03
D-3 5.99 5.44 097 12.63 2498 613 308 802 LX) 0.08 4.88E-03 002 3.68E-03 | 6.19E03 0.15
D-4 038 034 0.04 084 118 038 0.3 0.40 0.44 o1 3.66E-03 o1 3.66E03 | e.16E-03 008
[+ 23 1.08 113 043 068 EX] 054 0.08 118 0.8 2978 871E-03 144 6.71E03 0.0 200
0-6 047 0.48 0.04 0.29 1.30 0.32 0.08 0.49 0.37 0.00 $.03E-03 012 $.03E-03 0.01 0.04
E-1 0.27 0.29 0.03 0.18 0.76 0.23 008 027 0.26 2744 IO4E-03 001 | 3.04E-00 | 5.12E-03 0.20
E-2 0.10 0.09 9.69E-03 002 028 008 002 oos 008 0.09 3.28E-03 oo8 328E03 | 5.526-00 0.0
E3 123 1.04 0.14 105 EX] 054 020 123 0.08 0.03 291E-03 0.01 0.01 4.90E-03 0.03
E-4 0.09 0.09 8.80E-03 0.02 0.24 0.05 0.01 0.08 0.06 0.08 3.14€-03 0.1 3,14E-03 | 5.20€-03 0.02
F-1 114 123 013 1.00 182 066 0.20 121 087 0.07 0.04 0.8 4.97E0) 0.04 0.04
F-2 0.51 [ %41 0.08 024 1.72 038 oo08 0.59 048 o.10 4.27E03 049 005 0.06 0.03
F-3 1.63 1.70 0.24 3.48 6.47 0.97 0.3 1.84 1.86 0.11 5.86E-03 [X14 0.18 9.86€-03 9.01
Relerence 0.10 0.3% 9.09€-03 2.08 0.26 0.08 0.09 011 058 0.04 0.02
e 3; Organics-caiculated
1 - Hazard O icuisied as ( dix D-2-1 lor organics and A-2 for metaisVWQSV (Table 8.1-3).

2 - Water Qualty Criteria-Saltwaler Chronic; see Table 6.1-3.

3 - Sum of High Molecular Weight PAHS - B y Chrysene, Dibenz{a hianthracens, Fluoranthena, and Perylens; Perylene not avallable for reference.
4 - Sum of Low Molecular Weight PAHs - 2-Methy Acenapl A y Fluorene. Nap , and Pher 3

5 - Sum of individuat PCB congeners x 2.

6 - 2,3,7.8-TCDD squival for p ion of impacts on fish; ses WHO, 1998.




Appendix D-2-3. Hazard Quotients measured/calculated for CoCs in sediment porewaters for the Raymark Phase |l
Ecological Risk Assessment Investigation ',
Benchmark = EPA Amblent Water Quality Criteria - Saltwater Acute (WQC-SA) value.

@
H °
BERE: % ; ] E
: £
g I S N | iz I
§ £ 38| 3 5 F
5§ 3 < C) ] . & i
1R ENNE : ~ 1518 AR
] S o 3 Zz 5 2 E E of H a i S 1
WQC-SA” 42 00 1100 4.80 210 74.00 90.00 148 187 230 052 0.34 0.77 0.01 4505
C-1 230E-03 | 34SE-03 0.28 6.90E-03 0.05 0.02 2.95€-04 0.08 004 008 003 003 0.0 2.95€-03
C-2 238E-03 8.45€-03 028 6.90E02 0.05 0.08 S01E-04 0.07 008 0.08 o004 0.04 0.04 4.23E03
C-3 2.30E-03 | 182603 0.26 0.02 0.05 0.14 1.40E-04 0.02 0.02 0.03 0.01 0.01 0.01 182603
D-1 230E-03 | 364E-04 0.26 002 005 0.20 SG4E-08 | 1.67E09 | 250€03 | 254E03 | 1.206-02 1 53E-00 16603 | 2.07€-04
D-2 238E-03 | 136E-03 080 8.90€-03 005 0.02 S47E08 0.02 002 002 8.46E-03 0.01 12600 | 1I9E-03
D-3 9.29€-03 | 3.64E-04 233 0.02 0.05 a3 0.02 0.5 .61 134 064 0.75 0.8 0.42
D' 238E-03 | 227€-03 0.26 6.90E-03 0.08 0.10 2.14E-03 0.04 009 [ X4 0.04 oo4 004 5.40E-03
D-s5 238E.03 | 1.27E-02 0.28 8.90E.03 0.08 o.0e 022604 0.24 0.19 o 012 0.13 0.4 0.02
D-6 238£.03 | D.00E-04 0.28 8.90€-03 0.05 0.05 5.78€-04 0.00 0.08 010 0.08 008 0.06 5.3E-03
E- 238603 | 2.84E-03 4 8.90E-03 0.05 0.02 217€-04 0.08 004 004 0.03 . (X 0.04 3.47€03
E-2 230E.03 0.01 an 0.18 0.08 0.02 3.30€-08 0.02 0.01 0.01 8.22€-03 0.01 0.01 1.21E03
E-3 230E-03 | QO0PE-04 1.0¢ 6 90E-03 on 0.09 1.08E-03 0.2 020 023 012 0.15 0.13 0.02
E-4 238E03 | 3.00€03 080 002 0.13 0.13 3.27€-06 0.02 9.99E-03 0.1 7.4 0.0t 001 1.10E-03
FA 230E-03 | 136E-03 0.26 6.90E-03 0.05 0.10 0.19E-04 0.2 022 021 0.14 0.14 018 002
F-2 230€03 | 2.10E-03 123 8.90E03 0.05 0.32 3.08E-04 o.14 oo? 0o 007 0.08 0o 0.04E03
F-3 230E-03 | S4SE-04 0.26 8.90E-03 0.05 0.08 7.50£-00 019 [XY] 0.33 0.20 0.20 024 0.03
Relerence 40500 | 1.54E-03 11.48 7.43E03 0.43 4.67 5.40E-03 0.8 0.08 0.02 0.0t 0.01 Q.11 1.14E-09
Metais-measured; Organics-caiculaied.
1 - Hazard Quoth icuisted as p tion {App: D-2-1 for organics and A-2 for YWQC-SA (Teble 8.1-3).
2 - Water Quality Criteria-Saitwater Acute (Table 6.1-3); a value of B times the WQSV was used whers WOC-SA values were not avaliable.
3 - Sum of High Molecular Weight PAHs - { Chrysana, Dibenz(a, F , and Perylene; Perylene not avaitable for reference.
4 - Sum of Low Molecular Walght PAHSs - 2-Methy A A ylena, Anth Fluorens, Nap and Ph 3
5 . Sum of individuat PCB congenaers x 2.
6-23.7.8-TCOO for of impacts on fish; see WHO, 1998.




Appendix D-2-3. Hazard Quotients measuredicalculated for CoCs in sediment porewaters for the

Raymark Phase ill Ecological Risk Assessment Investlgatlon'.
Benchmark = EPA Ambient Water Quality Criteria - Saltwater Acute (WQC-SA) value.

2
2
&
2 g 4 g = %
3 = = < [} g w =] w [ @
E s | E| ¢ 1 2181|8]8]S8
I3 § i z g 5 g g a N-Y a .g
& T £ 3 & 2 i d g d -3
WQC-SA? 1.10 2.28 46.09 4847 5.04 4257 10.00 0.13 0.13 0.13 0.13 0.00E-03
C- 003 0.09 002 $13E-03 0.03 0.03 249E-04 | S.15E08 | 230E-04 | S15E-08 | 8.68E-05 | 5.43E-03
c-2 008 0.12 003 9.18E-03 0.04 004 1.04E04 | 200605 | OSOE-04 | 300E-05 | 5.20E-05 | 8.27E-03
C-3 0.02 0.04 001 2.20€-03 0.02 0.01 v08E04 | 2.55E05 | 1.13E-04 | 285E.05 | 420608 | IE7E-0]
D-1 J87€03 | 5.75E-03 3.11€-03 490EO4 | 100600 | 220609 | $.60E04 | 4.10E05 | 1.82E-04 | 41DE-05 | S8.00E-08 | 2.18E-03
D-2 7.7T4E03 0.04 1.77€-03 1.70E03 | 9.956.03 | 8.a0E0s | 130604 | 3.33E05 | 1.48E-04 | 2133E-05 | S.60E05 | 1.24€-03
D-3 1.58 ERH 077 038 113 107 153604 | 28305 | 1.26E-04 | 283E05 | 4.7¢E-05 002
D4 0.10 0.5 005 0.02 0.05 008 337604 | 282606 | 0.446.04 | 282608 | 424E05 | 5.86E-03
D-5 0.08 044 a.07 9.92€-03 (313 010 0.09 8.96E-05 0.01 5.18€-05 | 0.88E-05 0.2¢
D-6 0.04 0.18 0.04 6.04E-0 0.08 0.08 280604 | 464605 | 0.90E04 | 4.64E06 | 7.01E05 | S.O08E-03
E-t 0.02 0.10 0.03 7.32603 0.0 [X) 0.08 234E08 | 1.04E-04 | 234805 | 3.94E-08 0.04
E-2 2.32€-03 003 7.88E-03 21360 0.01 9.41E00 | 208E04 | 252605 | €30E04 | 252608 | 42408 | 1.TIE03
E-3 013 049 0.07 0.02 047 012 9.6EE0S | 224E05 | 0.97€08 | 0.98E08 | ATIEQE | INEN
€-4 2.24E-03 003 5.99E-03 174603 | 9.40E00 | 7.08600 | 160E-04 | 241608 | 0.46E-04 | 241E08 | 408E05 | 242EG3
F-1 0.13 0.44 o.08 0.03 0.8 0.12 196E04 | 310E-04 | 6BIEDY | J.02E05 | 3.00E-04 | 4.84E-03
F-2 0.03 (3] oo4 0.01 00?7 0.08 297€04 | 320€05 | 3.80E-0) | 165604 | 402604 | 4.03E-03
F-3 0.44 081 0.12 0.04 023 021 335604 { 451E05 | 6.00E-03 | 1.24E03 | 750€05 | 181E03
Rafarence 0.37 0.03 0.12 1.426-03 0.01 0.07 1.00E-04 2.12E-03
o —
Metals-measured; Organics-calcuiated.
1- Hazerd Qu as p tion (Appendix D-2-1 for organics and A-2 for metals)/WQC-SA (Tabie 6.1-3).
2 - Water Quality Criteria-Saltwater Acute (Table 6.1-3); @ valua of 8 times (he WOSV was used whers WQOC-SA vaiues were not avaiisble.
3 - Sum of High Molecular Weight PAHSs - Chrysanae, Dibenz(s,h) F th snd Perylene; Parylene no! available for refarence
4 - Sum of Low Molecular Weight PAHS - 2 ytnap Acenasp A phthyl Fluorens, Nap . and P
$ - Sum of iciividual PCB congeners x 2.
8- 2.3.7,8-TCOD equive) for prediciion of impacts on fish; see WHO, 1998.




Appendix D-3-1. Dioxin and Dioxin-Like PCB Congeners in sediments for the Raymark Phase 11l Ecological Risk Assessment Investigation.
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& b4 = i 2 - S o . 3 o 2 P 2 = b i & 4 b4 &
C-SED-SMP 35T 790 | 246 | 706 | 220 | 074 | 268 | 048 | 080 [ 158 | 110 | 2944 [ 16 | 37.68 } 177 | S60 0385 | 095 | 097 | 0.385
C-2-SED-SMP 500 | 019 | 412 | 756 | 289 | ses | 388 | 744 | o065 | 282 | 584 [ 404 } 6840} 404 | 120 | 390 1540 | 055 | 46 18 24
C-3-SED-SMP. 716 | 034 | 528 | 752 | 033 | 680 | 516 | 944 | 125 | 222 | 287 | 267 | 4520 | 452 | 6600 | 158 976 06 22 0.6 32
D-1-5ED-SMP 575|048 | 025 | 024 | 120 | 034 | 04s | 030 | 034 | 018 | 022 | 036 | 412 | 029 | 8S6 | 3720 722 04 04 0.4 04
D-2-SED-SMP 105 | o6z | 027 | 02¢ | 140 | 023 | 024 | 020 | 032 | 028 | 072 | 040 | 287 | 024 | 18.08 | 12.48 436 | oes | oes | 085 | 065
D-3-SED-SMP 004 | 045 | 932 | 1235 | 290 | 1876 | 944 | 1160 [ 195 | 400 | 1416 | 700 | 612 | 800 | 16 516 | 1252 | 0325 | 1.2 s1 | 0325
ID-4-SED-SMP 1046 | 031 | 688 | 818 | 140 | 1312 | 740 | 740 | 070 | 256 | s40 | 168 } s200 } 412 | 109 [ 5374 1388 | 055 | 28 3s 13
0-5-SED-SMP w0 | s22 | 208 | 7020 | 878 | 716 | 378 | o740 | sse | 3se | S62 | 362 | 3920 | 8400 | 5080 3160 | 430 a0 | 205 | 120 | 205
D-6-SED-SMP 214 | 020 | 196 | 298 | 111 | 292 | 23 | 3s2 [ 074 | o042 | oso [ 123 [ 2820 | 230 ) 30.00 182 | 514 0.4 17 0.4 0.4
D-6-SED-FD 564 | 031 | 612 | 812 | 228 | 1038 | 912 | 1584 | 260 | 254 | 278 | 260 | €360 | 9.08 | 5049 159 | 758 | oss | oss | os5 | 055
E-1-SED-SMP 205 [ 7860 | 21z | 1074 | 290 | 113 | 136 | 4040 | 1060 | 37.60 | 1662 [ 734 [ 8420 [ 866 5940 | 7900 | 170 | 560 | 1600 | 140
E-2-SED-SMP 2000 | 058 | 1054 | 2300 | s52 | 1852 | 1308 | 1780 | 183 | 832 | 1388 { 924 [ 113 | 640 252 | 424 | 3180 | a1 38 3 al

6o8 | 037 | 324 | 982 | 250 | 758 | 410 | 858 | 070 | 572 | 694 | 422 [ 4500 } 266 133 | 141 | 1230 | o9 09 0.9 09
228 | 052 | 508 | 2620 | 808 | 1184 | 1108 | 2200 [ 183 | 742 | 2340 | 1216 | 220 860 | 3re | 218 | soso | 305 16 14 3.05
e o5a | 554 | ot0 | 141 | 662 | 590 | 732 | 070 | 318 [ 684 | 46a [ 46.80 244 | 117 | 119 | 1554 | 08 13 00 09
2180 | 063 | 932 | 2520 | 868 | 1822 | 1220 | 2440 | 184 | 938 | 3440 | 1452 | 143 1008 | 630 | 3o | ss00 | 27 28 24 93
1236 | 043 | sa4 | 1408 | 171 | 840 | 558 | 1024 | 128 | 348 | 776 | 508 | 44.80 234 | 135 | 7980 | 1254 | 36 98 13 18
85— 080 788 D78 218 248 _4s0_ 763 _1ve 102 _ 470 472 4950 25 72.30 17300 133000 17 54 11| 0,066 |




Appendix D-3-2. Mammal, Fish, and Bird 2,3,7.8-TCDD Toxicit

Ecological Risk Assessment Investigation'.

y Equivalent (TEQ) concentrations in sediment for the Raymark Phase i

1. TEQ = matrtx conc x matrix benchmark.

2 | s 8 & 8
5 s 1 s |la |88 8a]s]8 8 8 Q ]
? 518888 g | AREE
HERRARAR SRR NN SN
§ o ¢ L NENERERE: . N 5 s 5
= =~ & ~ ~ ~ o ~ ~ < < ~ ] < 4 @ © Q
& @ ~ ~ R < 4 s | = < ] ~ < < < < < E 8 2 & {
g s [3|d{3|s(I]|3|a{z S 13| 3 3 3 3 8 8 8 8 €
: o P = o = = = o = = = = = R} = = = T 4 T 4 a__|
TEF-Mammal 0.10 1.00 0.05 0.50 1.00 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.01 0.0t 0.01 1.00E-04 | 1.00E-04 [ 0.0001 0.0001 0.000t 0.1
IC-1.5ED-SMP 0.10 038 | oor 122 [ 108 | 022 [ 007 | 027 | 005 | 009 0.16 o1 0.29 0.01 0.38 0.02 006 | 3.85E°05 | 9.50E-05 | 9.706-05 | 0.04 461
c-2.5eD-5MP 0.80 019 | 021 378 | 28 | 0s7 | 040 | o074 | o008 | 028 0.56 040 0.68 0.04 1.29 0.04 0.15 | 5.50€-05 | 480E-04 | 1.00E.04 | 024 13.38
0.72 034 | 026 | 376 | 033 | oea | o0s2 | o9¢ | 013 | 022 0.29 0.27 0.48 0.05 0.68 0.02 0.10 | 6.00E-05 | 2.206-04 | 8.00-05 | 032 10.04
0.02 049 | oot 012 120 | 003 | 004 | 003 | 003 | 002 0.02 0.04 004 [292F.03] 009 | 372600 | 002 | 4.00606 | 4.006-05 | 4.006.06 | 0.04 2.3
0.11 062 | 001 | 012 | 140 | 002 | 002 | 003 { 003 | o0 0.07 0.04 003 |240E-03| 018 | 125€03) 004 [ 650E-05) 6.50E-08 | es0€-05| o007 283
0.90 045 | 047 | 618 | 290 | 188 | 094 | 116 | 019 | 040 1.42 0.70 612 0.08 1.61 0.05 013 | 3.28E-08 | 120604 | s.90e04 | o003 25.62
102 03t | 034 | 408 | 140 | 131 0re | 075 | 007 | o028 0.54 0.19 0.92 0.04 1.09 0.04 0.14 | 5.50E-05 [ 2.60€-04 | 350604 [ 013 13.36
4.08 522 | 1040 | 3510 | 78 | 7160 | 3760 | 874 | 088 | 039 0.58 03 | 3920 [ om4 051 032 0.04 003 |[205e03| o001 208 227
0.21 020 | 010 | 149 | 114 029 | 024 | 039 | 007 | oo4 0.08 0.12 028 0.02 0.30 0.02 005 | 4.00E-05 | 1.70E-04 | 4.00€-05 | 0.4 5.07
0.56 031 031 | 406 | 228 { 104 | 09t 158 | 026 ]| o2 0.28 0.28 0.64 0.09 0.50 0.02 0.08 | 5.506-05 | 5.50€-08 | s.50e-05 | 006 13.50
e 205 | 383 108 11074 | 2000 | 1130 | 1356 | 404 | 1.06 a7e 166 7.34 084 866 0.29 0.78 0.02 0.06 X0 14.00 231
2.00 058 | 053 | nso | ss2 | 185 131 179 | ot9 | 083 129 092 113 0.06 252 0.04 0.32 | 4.10E.04 | 3.60€-03 | 380603 | o0.41 22,70
0.70 037 { 016 | 491 | 250 | 076 | o4t | o086 | 007 | os7 0.69 0.42 0.45 0.03 1.33 0.0t 012 | 9.00€-05 | 9.006-05 | 9.00E-05 [ 0.09 14.45
0.33 952 ] 025 | 1310 | 606 | 1.18 | 111 | 222 | 019 | o7 234 122 220 0.09 are 0.02 081 | 305604 | 1.60€-03 | 140603 ] 0.3 X7
1.08 059 [ 028 17455 | 1217 | o088 | ose | 073 | oor | 032 0.68 0.47 [X}] 0.02 117 0.01 0.16 | 9.00E-05 | 1.30E-03 | 9.006-05 | 0.09 1354
2.18 063 [ 047 | 1280 | 666 | 182 | 122 { 244 | 018 | 094 au 145 143 0.10 6.30 0.03 055 | 270€.04 | 2.80€-03 | 240603 093 @3
1.24 043 | 027 | 703 | 1.7t | o084 | o056 | 102 | 013 | o035 0.78 0.51 0.45 0.02 135 [ 7.06E03 | 013 | 360604 | 9.90603 [ 3.30E03]| 180 18.63
.81 050 | 008 | 13 | 378 | 025 [ o4 | 075 | o8 | o0 0.47 0.47 0.50 0.03 0.72 0.02 013 | 170E-04 | 5.40E-04 | 1.10E-03 | 6.60E-03 | 9.07
0.05 100 | 005 | 050 [ too | 010 | o010 | 010 | 010 | o0s0 0.0t 0.01 0.01 001 | 1.00E-00 | 1.006-04 | 1.00€-04 | 0.0001 | 0.000005 | 0.000005] 0.005
0.05 038 | 007 | 123 | 106 | 022 | 607 | 627 | 008 | 045 0.02 0.01 0.29 G0l 0.04 0.02 008 | 3.85E-05 | 4.75€-08 | 4.95E06 | 1.09E00 | 4.0
0.40 019 [ o021 | 378 | 280 | 057 | o040 | 074 | 008 | trat 0.08 0.04 0.88 0.04 0.13 0.04 015 | 8.50E-05 | 2.306-08 | 9.00e08 [ 0.01 11.82
0.38 D3 | 026 | 376 | 033 | o068 | 052 | 034 | 013 [ 111 0.09 0.09 0.45 0.05 0.07 0.02 010 | 800€-05 | 1.106-05 | 2.00e-08 | o0.02 9.17
843803 | 048 T 001 | 012 [ 12 | 003 | 004 | 063 | 003 | 0.00 | 32460 | SED | 00 | TRED 8.56E-03 [ 372E-03 | 002 | 4.00E-05 | 2.00E-06 | 2.00E-06 | 2.006-00 | 2.23
0.05 062 f 001 [ 012 | 140 | 002 | 002 | 003 | 003 | 014 | 7.20£-03 | 404603 | 003 |240603| 002 | 125600 | o008 6.50€-05 | 128E08 | 225608 | 325609 | 25¢
045 045 | 047 | 818 | 290 | 188 | 094 | 118 | 019 | 200 0.14 0.07 6.12 0.08 0.16 0.05 0.13 | 3.25€-05 | 6.00E-08 | 2.556-05 | 1.63E-03 | 23.98
0.51 031 | o031 | 408 [ 140 | 13 | 074 [ 075 | 007 | 128 0.05 0.02 0.92 0.0¢ 011 0.04 0.14 | 5.506-05 | 1.30£-05 | 1.75€-05 | 6.50€-03 | t12.12
204 522 | 1040 | 3510 | a78 | 7160 | 3780 | 874 | 0e6 | 198 0.08 004 | 3920 | o084 0.05 0.32 0.04 003 | 1.035.04 | s00E0¢ | 0.10 223
0.11 020 | 010 | 149 | 114 029 | 024 § 039 | 007 | 021 | mooE03| o001 0.28 0.02 003 0.02 005 | 4.00E-05 | 8.50€-08 | 2.006.08 | 2.006-08 | 4.8¢
0.28 031 | o031 406 | 228 | 104 | o091 | 158 | o026 | 127 0.3 0.03 0.64 0.09 0.05 0.02 008 550605 | 2756.08 | 275608 | 2.756-03 | 1323
5.72 205 | am 106 [ 1074 | 29.00 | 1130 | 1356 | 404 | 530 0.3 0.17 7.4 0.84 0.87 029 0.79 002 | 280E-03 [ 8.00E03 | 0.70 203
1.00 058 | 053 | 1150 | 552 | tas 191 179 | o019 | a1 0.14 0.08 113 0.08 02§ 0.04 032 | 410604 | 180604 | 10004 | 0.02 20.48
0.35 037 | 016 | 491 | 250 | 076 | 041 | 0 | 007 | 288 0.07 0.04 048 0.03 0.13 001 092 | 9.00E-05 | 4.50E-06 | 4.50€-08 | 4.50€-09 | 14.11
0.18 052 | 028 ] 1390 | €06 | 1.8 | 111 | 222 | o019 | 3nm 023 0.2 220 0.00 0.38 0.02 081 ] 3.056-04 | 8.00605 | 70008 | o0.02 kv X 14
0.5¢ 059 | 0280 | 455 [ 141 | 08 | 059 | 073 | 007 [ 158 0.07 0.05 0.47 0.02 0.12 001 016 | 9.00E-05 | 6.50E-05 | 4.506-08 | 4.506-03 | 12.09
1.08 063 | 047 | 1200 | e86 | 182 | 122 | 244 | 098 | a#0 0.3¢ a1 1.43 o.10 063 0.03 055 | 2.70E-04 | 1.406-04 | 120604 ] 005 308
0.62 043 | 027 | 703 | w7 | 084 | o368 | 102 | 012 [ 173 0.08 0.05 0.48 0.02 014 | 798600 | 0.13 | 3.60E-04 | 490604 | 16504 | o0.00 15.29
0.40 950 1 008 | 139 | 218 [ 025 | 048 | 075 | o018 | 081 0.05 0.05 0.50 6.03 0.07 0.02 013 ] 1.70E-04 | 2.70E-08 | 5.50€.05 | 4.90E-04 | 7.57
— —— —— i
1.00 100 | 010 | 100 | 100 | 010 | 010 | 0.0 0.10 0.01 001 | 1.00£-03 | 1.00E-04 | 1.0060¢ | o0.08 0.0001 | 0.00001 0.1
1.05 03 | 014 | 248 | 108 | 022 | 007 | 027 0.11 029 0.01 0.04 0.02 0.08 0.02 | 9.50E0S | 9.70E06 | 0.04 634
8.00 018 | 041 | 736 | 299 | 087 | 04 | 074 0.40 0.68 0.04 0.13 0.04 0.1 003 | 400E.0¢ | 1.80E05 | 024 2.7
2.18 034 | 083 | 752 | 033 | ces | o052 | o9 0.7 048 0.08 0.07 0.02 0.10 003 | 220604 |6.00e08] o032 19.87
017 040 | 003 | 024 | 120 | 003 | 004 | 003 004 D.04 | 200F-G3 [ 856E-03 | 3.726-03 | 0.02 0.02 | 4.00E-08 [ 4.00E-06 | 0.04 25
1.05 062 | 003 | 02¢ | 140 | 002 | 002 | 003 o.04 003 [ 240603 o002 | 1.25603| 004 003 | 650608 | es0E08| o007 | anm
9.04 045 | 093 | 1238 | 290 | 108 | o9 | 118 0.70 812 0.08 0.18 0.05 0.13 002 | 120604 | 510608 | 0.09 74
10.18 031 | 08 | 818 | 140 | 1t | o7¢ | 078 0.9 0.2 004 o.11 0.04 0.14 003 | 260804 | 3.50e08] o013 28.98
0.0 522 | 2000 [ 7020 | 878 | 7100 | 3780 | 874 03 | 3920 | om 0.05 0.3 004 16.00 | 2.05E-03 | 120608 | 208 k-]
214 020 | 019 | 290 | 1.1 | 02 | 02¢ | o 0.12 0.28 0.02 0.03 0.02 005 0@ | 170504 | 4.00E08| 0.04 [F]]
564 031 | o6t | 892 | 228 | 104 | 091 1.58 0.2 0.84 0.09 0.0 0.02 0.08 003 ] s5.50E-05 | 8.50E.08 | o0.08 22.14
14 205 | 768 | 217 [ 1074 | 2000 | 11.30 | 13.56 ] X 1.08 T34 084 0.67 029 0.79 .50 0.08 0.02 14.00
20.00 056 | 105 [ 22300 § 552 | tas | 131 17 | 010 | 032 0.14 0.92 113 0.08 0.2 0.04 032 021 | 3e0e03 | 300E04 | 0.41 59.09
6.8 037 | o3 | sa&2 | 250 | o078 | o041 | oss | o007 | 02 0.07 0.42 045 0.03 0.13 0.0 0.12 005 | 8.c0E08 [ s.00E08| 0.00 2
228 052 | o051 | 2620 | 608 | 118 | 111 | 222 | ov9 | 03 0.2 1.2 2.20 0.09 0.38 0.02 0.81 015 | 100600 | 1.40E04 | 031 41.03
10.82 058 | 055 | 910 [ 141 | 085 | 050 | 073 | 007 | 016 0.07 0.47 047 0.02 0.12 0.01 0.18 005 | 1.30E-03 | 9.00E-06 | 0.09 2633
21.00 083 | 093 | 2520 | 6o8 | 182 | 122 | 244 | 018 | 0w 0.34 1.48 143 0.10 063 0.03 0.55 014 | 280E-03 | 24004 | 093 6898
12.38 04 | 084 | 1408 | 171 | o064 | o856 | 102 | 043 | 017 0.08 0.51 0.45 0.02 014 | 798603 | 013 018 | 980c03 | 3.30e04 | 1.0 B
8.05 950 | 017 ] 278 | 218 | 025 | 048 | 075 | 018 | 0.05 0.08 0.47 0.50 0.03 0.07 0.2 0.13 0.09 | 5.40E-04 | 1.10E-04 | B.606-03 | 16.75




Appendix D-3-3. Mammal, Fish, and Bird Sum TEQ Values

for the Raymark Phase Ill Ecological Risk Assessment Investigation'.
SEDIMENT 2,3,7,8-TCDD

P p——
TEF-MAM | TEF-FISH | TEF-BIRD

C-1-SED-SMP 4.61 4.30 6.34
C-2-SED-SMP 13.36 11.82 22.76
C-3-SED-SMP 10.04 9.17 19.57

D-1-SED-SMP 2.34 2.23 2.53

D-2-SED-SMP 2.83 2.56 3.71
D-3-SED-SMP 25.62 23.38 37.49
D-4-SED-SMP 13.36 12.12 25.36

D-5-SED-SMP 227 223 324

D-6-SED-SMP 5.07 4.64 8.24
D-6-SED-FD 13.50 13.23 22.14

E-1-SED-SMP 231 203 440
E-2-SED-SMP 32.70 29.48 59.09
E-3-SED-SMP 14.46 14,11 23.75
E-4-SED-SMP 36.44 32.37 47.03
F-1-SED-SMP 13.54 12.09 26.33
F-2-SED-SMP 43.38 35.08 66.96
F-3-SED-SMP 18.63 15.29 35.14
Reference 9.07 7.57 16.75

units = ng/kg

1 - Sum TEQ Values; see Appendix D-3-2.



Appendix D-3-4. BAF and BSAF calculations for the Raymark Phase I Ecological Risk Assessment '

Organics = BSAF calculstion = ((Tissus Canceniration (ses Appendis A-J)LIpid (864 Appendix A-3)}{Sedment Concentration {sse Appandix A-1YTOC (see Appenda A-1)).
PAHs not analyzed for Station HB-9-TISS-SMP

2 . Bum of Migh Waight PAHs - ‘m,mu»w.m,mpm.
3 -8umof Low Weight PANs - 2- Fisorens, ond
4 - Som of indivicsl PCE congeners x 2.
§-U.S. EPA, 1093d.
! Page 1012

Investigation'.
'
BAF BSAF
—
e % - g z
IS : i} - i3k
3 & § : § 2 z : &
C-1-TISS-SMP MUS 200 005 0. 00 0.48 0.12 1.00 1.19 “ue 018 060 374 018 0.10 008 0.03 003
C-2-TIS5-SMP MUS 2 0.02 015 002 a19 0.04 038 152 2a o 101 1.51 0.1 0.10 oo7 1] 0.04
C-3-TISS-SMP MUSs w 008 007 0.02 [X5] 003 o2 ) 2688 (24 118 418 050 0.13 017 0.10 o.18
D-1-TISS-SMP Mus 8 oo7 074 0.13 247 0.08 12 218 [T%. ] 2.8 21 10.00 6.0 174 126 0.31 o
0-2-TISS-SMP MUS 15 003 [} 002 (A4 (X ] 0.49 28 nn 0.0 HE] 600 071 0.2¢ o 0.04 020
D-3-TISS-SMP Mus 047 003 008 001 160 0.00 om 0.08 12 (1] o008 0.08 0.01 2.50E-03 | 250600 | 1.25€0 | 147E-03
D-4-TISS-SMP Mwus 0.90 0.01 013 002 om 0.03 04 119 14.62 [X:] oes 0.42 (371 0.04 008 0.0 0.02
D-6-TISS-SMP Mus 1.8 0.0% o (1) 030 oa7 LX) (&) [ ¥4] o2 o 1.09 0.07 004 004 o001 oo
HB-8-TISS-SMP. MUS AR 0.08 1.15 011 257 0.08 1.48 NA NA NA NA NA NA NA NA NA NA
Ave-aAgmdn%W_ 3.30 0.04 [ 0.04 X 0.08 0.0 1.2 15.08 0.21 0.95 262 0.28 0.10 0.07 0.0 0.04

Spacias: Abbad Mussel.

NA - Not Avaltabls

1 - Matah = BAF - Ti ion (see Appendix A- (808 Appendin A-1).




Appendix D-3-4. BAF and BSAF calculations for the Raymark1 Ph

ase Il Ecological Risk Assassment Investigation'.

BSAF
i i _ |
= " - <
i |8 i . | 8 £ 5 5 | ®
£ = o
s | s | ¥ | % % £ | 3 3 gl 2§y g | 8 H Il
] : g g 3 : i : 3 . 8 8
: i 2 3 3 3 2 s |3l
[ Xz = a = a -4
C-1-TiISS-SMP MUS 0.04 0.04 007 020 o 072 0.08 0.04 143 0.08 (X 020 0.28 108 1) 38 308 180
C-2-TISS-SMP MUS (1] 005 003 o 009 0.4 (124 .04 121 0.13 0% 019 0.2 147 ses 1. (1] (Y]
C-3-TISS-SMP Mus owu o220 0.1 (-] on 1.9 018 018 247 [X:] 098 [E] 0.53 350 8.2 18.00 5285 $28
D-1-TISS-SMP MUS 149 0.38 109 218 1.90 (X4 1.05 0.36 958 o.18 3.00 18 07 5.51 2n 17.44 0.18 21
0-2-TISS-5MP MUS o3 0.20 o 0.30 0.30 In 0.13 0.08 3.02 002 0.95 X 0.56 585 262 toee 228 202
D-3-TISS-SMP wus | 172603 | 1.8E03 | 120603 | 797EG3 267€G3 0.02 2.99€-00 | 1.49€-03 0.09 asse-0 | sacEon | aose0d | 9.3TER 208 662 LY (X 882
D-4-TISS-SMP MUS 0.08 0.02 004 0.10 a.07 038 (1. 0.02 0.51 0.08 0.8 0.12 01?7 3 S8 orr $.18 s.18
D-6-TISS-SMP MUS 005 0.02 003 008 008 043 004 002 oss 0.04 0% 0.12 o1 101 348 (14 148 348
HB-9-TISS-SMP. MUS NA NA NA NA NA NA NA NA NA NA NA NA NA 235 .17 217 2.7 27
AVGE' Medkan-85 0.06 0.04 0.05 0.20 0.10 0.57 0.07 0.04 132 0.08 [F1] 0.20 029 0.20 235 308 38 5.2 3.8 3.00 0.3 0.1 0.
Species: Ribbed Museel.
NA - Not Avellable
1 - Metals « BAF calculalion = Tissue stion (see A ol (s0e Appendin A-1}.

Appendx
mpu-ssuw-(mnwtm(mwA-W(mw A-3)(Sadiment Concentration (ses WA-'WOC(MWMW

P AHs nol analyzed for Stalon HB-8-TISS-SMP
2 - Sum of High Waolght PANs - Dibenzia,
1. Sum ol Low Welght PAHS - 2 plory

F and Parylene.
Fluomens. lotve, and

n.mawmm-z.

£.US EPA 199

Page 20l 2



Appendix D-3-5. Predicted tiss

ue concentrations using the avera

ge BAF value and median BSAF value

3 - Sum of High Molecular Welg
4 - Sum of Low Molecular Waeight PANs - 2-Methy

ht PAHs - Benzo(a)anthracene,

5 - Sum of individ_#! PCB congeners x 2.
6-2,3,7,8-TCOD equivalent concentration for prediction of impacts on fish; see WHO, 1998,

Page 1 of 2

Banzo(a)pyrene, Chrysene, Dibenz(a,h)anthracene, Fluoranthene,
Acenaphthene, Acenaphthylene, Anthracene, Fluorene, Naphthalei

and Perylena.
ne, and Phenanthrene.

for the Raymark Phase |I| Ecological Risk Assessment Investigation,
g
z e | £
sl g ¢ |2 2 H g
< é g & o 3 e g H]
E s g g 2 s E E & .& 5
. e | ¢ SEUENE NN 108383 2
g H 2 = € 5 S g £ () ® ° ] £ s
§ - £ E 5 o £ £ § g ] H ¥ 3 3 5 N
= 2| 8|3 | &8 ki ;e[| 2§23 s | £ |5 | 5|28 8¢ 2
& < 2 3 o] 3 2 Z 8 2 : z o g £ 2 3 3 a @ & :
O-5-SED-SMP | 267 1.40 1.42 043 18.18 1.68 0.11 028 39.29 545 5.06 15.57 4.28 4.67 46.70 70.04 257 222 366 148 128 226 38.91
E-1-SED-SMP | 267 9.30 0.13 6.14 90.90 12.91 0.81 136 132 1.00 1.87 5.10 1.35 123 15.23 15.82 42.78 55.65 106 48.03 482 56.82 9.96
E-2.SED-SMP | 267 28.30 0.11 234 425 770 0.2§ 0.88 59.25 0.18 065 250 0.19 0.t9 4.04 44 12.71 15.40 39.08 18.87 17.13 21.18 327
E-3-SED-SMP | 267 7.00 0.40 0.92 11.97 400 0.14 0.90 79.69 2.10 187 19.46 1.79 8.15 40.47 7383 257 26 418 179 148 257 35.80
E-4-SED-SMP | 247 22.00 0.18 2.1 32.50 6.81 0.29 1.02 80.01 0.19 0.42 2.08 0.19 0.19 322 an 11.39 13.37 36.15 18.08 15.35 18.57 2.97
F-1-SED-SMP | 267 4.10 264 161 34.88 8.41 0.18 0.59 132 3.08 2.79 a1.89 438 4.8 4783 | e238 239 266 440 199 1868 239 282
F-2-SED-SMP | 267 14.30 0.53 17.23 249 2542 0.51 338 880 0.99 2,08 9.91 297 225 25.91 2514 91.43 126 270 14 122 107 24.38
F-3-SED-SMP | 267 13.90 0.14 211 56.89 13.04 0.36 1.22 262 382 8.62 1.7 6.66 43.11 36.64 128 431 380 878 208 282 341 58.79
Relerence 287 5.88 4.95 10.20 218 7.03 1.1 1.92 202 NA NA NA NA 30.68 30.68 30.68 17.66 21.38 73.44 NA NA 20.45 30.68
1 - For Metais: Tissue Conc.= Avg BAF x Sed.Conc.; For rganics: ue Conc.= Lipid(Median BSAF(Sed.Cone./TOC)).
2 - See Appendix D-3-4 for average BAF value for Metals and median 8SAF value for Organics.




Appendix D-3-5. Predicted tissue concentrations using the average BAF value and median BSAF value
for the Raymark Phase 1l Ecological Risk Assessment Investigation.

]
s
& .
B ® g
2 W ] “ § - E - -
2 I N I E 4 @ & 5 B
b} £ < - £ w F
IR IR AR R R AR R 2l E |88l |2|%]¢
o o ® H E F:] o O o b %

: | z|g|é&|2|5|:2 |5 |5 |28 |2 |5|8B /3 |s|=2 | a|2]|8&]|S3:
D-5-SED-SMP | 2.67 1.40 420 7.00 1218 156 224 4670 | 7783 428 2703 22648 3.07 148 3.07 3.07 130 4247 | 6168
E-1-SED-SMP | 267 9.30 93.73 164 269 5038 | 99.17 9968 §7.41 99.58 727 28108 1.39 1.39 1.39 139 19.84 5.82 12.62
E-2-SED-5MP | 267 2830 | 3273 0.19 es3s | 1925 | 27.78 308 16.75 | 3080 248 196 1.50 8.42 1.50 1.50 092 0.28 0.56
E-3-SED-SMP | 267 7.00 483 10.90 1307 187 332 49.03 195 483 3085 82.61 1.33 1.33 5.92 1.33 185 0.54 090
E-4-SED-SMP | 267 2200 | 29.72 0.19 78.75 | 17.58 | 2248 2.72 1362 | 2724 219 112 1.44 11.30 1.44 1.44 1.33 0.39 057
F-1-SED-SMP | 267 4.10 425 10.36 1268 213 358 55.81 199 438 3148 354 1844 | 9092 227 10.61 264 0.79 1.7
F-2-SED-SMP | 267 14.30 217 244 591 137 147 25.91 80.00 213 1613 403 1.96 s068 | 21.72 | 17.38 243 0.65 128
F-3-SED-SMP | 267 13.90 823 36.06 2128 333 558 94.08 306 866 4990 339 2.68 8340 | 7375 268 | 107 0.29 067

Reference 267 5,86 3068 | 3068 121 10.23 195 NA_| 1118 | 38.12 660 5.99 NA NA NA NA 124 0.34 0.78
1- For Metals: Tissue Conc.= Avg BAF x Sed.Conc.; For Organics: Tissue Conc.= Lipid(Median BSAF(Sed.Conc./TOC)).

2 - See Appendix D-3-4 for ge BAF value for Metals and median BSAF value for Organics.

3.Sum ot ngh Molecular Weight PAHs - Benzo(a)anlhmceno. Benzo(a)pyrene, Chrysene leenz(a n)anwacene. Fluovanmm and Perylene.

4 - Sum of Low Molecutar Weight PAHs - 2-Methyinap , Acenaphthens, aphthyk , Naphthalk and Phenanthrene.
5 - Sum of individual PCB congeners x 2.

6 - 2,3,7.8-TCDD equivalent concentration for prediction of impacts on fish; see WHO, 1998.
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Appendix D-4-1. Site vs. reference lissue concentration ratios in ribbed mussels collected for the Raymark Phase n
Ecological Risk Assessment Investigation.

§
§
2 §
t | B2 : £ 8
3 s ‘s § @ g s @ F
E g c £ % % § ?__: S 2
S| 3| 2| E| B2 : 1§ | B2
«» E g K3 g ™ z ® r
5 s | 2| 2| s 5| g £ |z g S T T - T O
RN SRR 3 PlE il i 31313
& & o] 5 3 3 z N = 2 2 o
Reference Concentration’ 495 10.20 218 7.03 1 1.92 202 NA NA NA NA 3068 3068 3068 17.66 2138 73.44 NA NA
C-1-TISS-SMP MUS 0.09 0.12 o011 0.18 .09 0.44 0.24 0.75 0.18 o.18 085 0.26 0.15
C-2-TISS-SMP MUS 014 0.17 0.20 0.23 0.10 0.38 0.30 0.49 018 0.18 0.74 0.26 0.15
C-3-T1SS-SMP MUS 0.10 0.23 017 0.31 0.09 0.32 0.29 0.55 0.39 0.16 1.42 0.61 0.46
D-1-TISS-SMP MUS 0.15 0.10 0.08 014 0.08 0.26 029 0.81 0.46 0.38 147 023 034
D-2-TISS-SMP MUS 0.10 0.08 0.09 0.10 0.08 027 0.29 0.78 049 039 1.84 0.23 0.53
D-3-TISS-SMP MUS 0.20 0.10 0.08 a.13 0.09 0.30 0.34 0.62 0.18 0.18 0.79 0.2¢ 0.15
D-4.TISS-SMP MUS 0.12 0.18 009 0.14 0.09 038 033 0.95 048 021 128 0.30 0.18
D5 Predicted 023 004 0.08 0.24 0.10 018 0.19 0.15 152 228 14.54 10.37 498
D-6-TISS-SMP| MUS 0.22 027 0.14 0.23 0.13 0.39 0.35 0.52 0.20 0.20 1.25 028 0.16
E-1 Predicted] 0.03 0.60 042 1.64 0.7 on 085 0.04 0.50 0.52 242 260 1.44
E-2 Predicted] 002 023 0.20 1.09 0.23 048 0.29 6.27€-03] 0.13 0.14 o7 072 053
E-3 Predicted| 0.08 .09 0.08 057 0.13 047 039 020 1.32 24 1454 10.56 5.69
E-4 Predicted| 003 0.21 0.15 0.97 0.28 053 0.30 6.05SE-03| 0.10 0.12 0.64 0.63 0.49
F-1 Predicted| 053 0.18 0.18 1.20 0.18 0N 0.65 015 1.56 269 13.54 1243 599
F-2 Predicted] 0.1 1.69 1.15 381 046 176 3.3 007 0.84 0.82 518 5.88 368
F-3 Predicted] 0.03 0.21 0.26 1.98 0.33 0.64 1.29 1.41 1.20 4.09 24.4 17.78 9.23
Tissue C s Ratios calculated as Stallon Tissue C v Tissue Concentration.
See Appendix A-3 for tissue concentrations and units.
Blark cells Indicata ratios not calculaled, see text Seclion 6.2
1 - Tissue vatues predicled lor Rel., D-§, E-110 E-4, and F-1 1o F-3; ses Appendix D-3-5.
2 . Relerence concentrations were prediciad; see Section 6.2 and SAIC, 1998.
3. Sum of High Moleculsr Weigtt PAHs - e, ya, Chrysene, Dibenz(a,h)anthracene, Flyotanthene, and Parylsne.
4 - Sum of Low Molecutar Weight PAHs - 2 yinap e, A ene, A phthy Anthracens, F , Naphthalene, and Phenanthrene.
5 - Sum of individual PCB congeners x 2.
- 2.3.7,8-TCDD equivalent concentration for prediction of impacts on tish: see WHO, 1998.
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Appendix D-4-1. Site vs. reference tissue concentration ratios in ribbed mussels collected for the Raymark Phase Il
Ecological Risk Assessment Investigation.

] 2
2
{ i
E 2 T §’ "0 g “» -
o e | ¢ | B | o | 2| 2| % 2l 8l w|olwl]es 8
< @ ] 5 5 § a a § @ o Q Q Q o
3 g £ g g 5 ® 2 e Q 9 ¢
o 5 2 3 g s g 5 11 3 a a a a g
7] [ o] [re o I £ o a 3 & = o a a a [s]
Reference Concentration? | 2045 | 23088 | 3068 | 3068 121 10.23 195 NA 1.6 | 3812 660 6.99 NA NA NA NA 0.34
C-1-TISS-SMP MUS 059 018 108 0.18 0.54 L%/ 1.65 1.04 1580 256
C-2-TISS-SMP MUS 0.27 018 081 018 0.54 5.02 1.50 0.98 1511 295
C-3-TISS-SMP MUS 1.08 0.39 1.43 0.42 1.56 753 2.18 1.35 2071 1.7
D-1-TISS-SMP MUS 0.98 0.18 24 0.82 0.49 162 .94 1.43 Hn 1.02
D-2-TISS-SMP MUS 1.37 0.18 23 0.59 0.49 8.34 67 1.7 .14 0.5
D-3-TISS-SMP MUS 027 o018 1.04 0.36 0.54 6.72 1.92 105 18.50 9.058
D-4-TISS-SMP MUS 0.73 o1 1.78 0.58 0.84 986 2.62 1.58 3242 2.76
D5 Predicted| 1104 127 13.95 0.23 15.22 698 122 410 3240 123
D-6-TISS-SMP MUS 073 0.20 1.34 0.20 0.59 574 262 1.13 26.39 2.39
E1 Predicted 278 032 306 0.05 493 515 261 1.10 4022 16.90
E-2 Predicted 1.04 0.1 107 8.27EG3 1.88 1.%0 0.8t 0.37 28.10 o0.81
E-3 Predicled . 12.56 117 15.73 0.36 18.26 17.44 1266 468 11.82 156
E-4 Predicted 0.91 0.10 0.97 6.05€-03 1.72 1.22 0.71 0.33 15.99 1.14
F1 Predicted| 1169 1.39 13.86 0.4 20.79 17.87 1150 477 50.61 228
F-2 Predicted| 5.22 0.79 7.00 0.08 13.4¢ 77 5.60 245 57.68 1.90
F-3 Predicled] 16.87 1.02 26.83 1.18 32.58 27.40 17.48 7.57 48.45 0.85
Tissue C Ratios 7 as Station Tissue C J Tissue C:
See Appendix A-3 for lissue concentrations and units.
Btank celis indicate ratios not calculated; see text Section 6 2
1 - Tissue vahses pradicted for Rel., 0-5, E-1 10 €4, and F-1 to F-J; see Appendix 0-3 5.
2 - Raferenca concentrations were pradicied; see Section 6.2 snd SAIC, 1998.
3 - Sum of High Molecular Weight PAMs - a, {s)py . Chrysane, Dibenz(a ¥, F . and Perylene.
4 - Sum of Low Molecular Weight PAHs - 2-Methyinaphthalene, A p ve, A phthyt Anth , Fluorene, Naphthalene, and Phenanihrena.
S - Sum of individusl PCB congenars x 2.
6 - 2.3.7.8.-TCDO equsvalant concantration for prediction af impacts on fish: see WHO, 1998
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Appendix D-5-1a. Black-crowned night heron sediment ingestion rates for the Raymark Phase Il Ecological

Risk Assessment Investigation.'

3 - Sum of Low Molecular Waight PAHs - 2 y
4 - Sum of Indivicual PCB congeners x 2.
§.23.7.8-7C00D i for

of impacts on bird: see WHO, 1998,

H
i g § . §
[
é g H i H
Bl s | 8 :
E § £ £ =
8 s i 3 3
$ g E ] g 2
g | & 3 il 5 i i1 ANEREE NN
3 3 .S S - 2 i o & 2 o
C-1-SED-SMP 0.59 68.38 282 101 0.58 18.23 0.59 183 8.04 10.73 53.83 10.73 24.13 1073 61.67 93.85 349 22 590 283 244 B.04
C-2-SED-SMP 0.83 207 782 205 1.58 4718 1.53 453 21.45 26.81 158 32.10 48.27 58.99 108 kv 1048 1019 1689 a31 697 16.08
C-3-SED-SMP 1.13 130 1351 359 218 54.16 1.26 852 1341 16.09 58.99 18.77 37.54 16.09 80.44 166 590 509 XA 429 375 16.09
D-1-SED-SMP 043 3834 60.60 19.57 0.10 2494 0.12 m 268 268 2.88 288 2.68 268 268 8.04 2413 18.77 37.54 18.77 16.09 268
D-2-5ED-SWP 0.86 69.18 197 70.03 1.85 48.53 0.43 316 4.02 4.02 3754 402 10.73 a.04 4827 105 349 265 456 198 174 402
D-3SED-SMP 5.63 96.80 563 2235 0.18 55.81 228 an 238 208 1099 255 375 965 1421 5899 15018 11798 20111 asa1 8044 563
D-4.SED-SMP 169 481 418 151 0.70 58.99 1.10 424 16.09 ».10 150 20.50 5363 204 21 538 1314 1287 2172 965 885 16.09
D-5-SED-SMP o 28.00 149 101 0.32 1478 1.39 152 37.54 .00 107 20.50 53.63 32.18 322 483 1770 1528 321 1019 285 3488
D-8-SED-SMP 1.61 139 n3 n2 123 30.03 .78 434 40.22 21.45 4290 34.08 4290 2413 129 233 831 804 1314 536 483 13.41
-1-SED-SMP 0.10 n 745 778 236 70.79 1207 3] 45.58 85381 23 81.67 14 $8.31 €97 724 1957 2547 4851 2100 2038 37.54
E-2-SED-SMP 0.09 142 39 464 072 45.85 5.96 229 2680 .47 349 2801 123 2881 583 817 1770 2145 5443 2628 2208 2881
€-3-SED-SMP 0.32 58.77 98.14 20 04 4892 084 308 T2.40 6435 670 81.87 96.53 212 1394 2547 0849 7776 14399 8167 5095 239
£-4.SED-SMP. 0.13 128 267 410 08 .09 295 22 20.11 4558 223 2011 B87.04 0.1 U9 402 - 1233 1448 3915 1957 1662 20.11
F-1-SED-SMP 2.18 97.60 284 507 ost 30.84 0.80 512 61.67 56.31 544 8a.49 107 93.85 965 16682 4827 5383 (3] 4022 3754 80.44
F-2.SED-SMP 043 1046 2041 1531 147 177 295 2633 €9.72 145 697 200 265 158 .« 170 6435 - 8049 19038 8044 8581 923,85
F-3.SED-SMP [A)] 128 487 838 1.05 63.82 1.34 1014 268 590 938 458 349 2950 2521 2501 20498 26010 48350 20379 19306 912
rence B b2 N+ [ 320 783 385 .1 550 ik
Units: Mefals - ugCoCNIrO'om CoCMIy’MDbxm pg CoClday.
1 - Dietary Intake = Sediment Conc.(see Appendix A1) x intake Factors (ses Table 6.3-1).
2 - Sum of High Molecular Weight PAHs - Chrysene, and Perylana.
Fluorens, and F



Appendix D-5-1a. Black-crowned night heron sediment ingestion rates for the Raymark Phase 1|

Ecological Risk Assessment Investlgalionf

3. Sum of Low Molecular Weight PAHSs - 2.

, Dibenz{a,hjanthracene, Fluorsnthene, and Perylens.

g F

4 - Sum of individusl PCB congeners x 2.

$-23.78.TCOD

for px

Flyorene, Nap

of impacis on bid; ses WHO, 1998.

g "~ -3:. “o © -
= g 2 H § 4 w w I ¥ }
§ § P8 : sl e8| 88 |8
ENEREREREE ; :
|4 ] : | 3 da | & | 2 | s | 3| 3
C-1.SED-SMP 2 48.27 509 LER]] 1713 260 493 J2.18 184 257 536 4191 102 1.03 1.03 1.03 1.03 12.35 1152 17.01
C-2.SED-SMP 1019 156 1743 80.44 5220 778 1877 69.72 247 1099 1823 12177 427 1.47 10.19 147 147 35.82 n.720 61.03
C.3-SED-SMP 483 75.08 831 2681 2657 402 748 72.40 180 348 992 85590 162 1.81 1.61 1.61 1.61 26.91 2458 $2.48
D-1-SED-SMP 2145 2.88 45.58 2.68 150 16.09 58.99 8.04 3754 32.18 4827 358 5148 107 107 1.07 107 8.27 5.99 679
D-2-SED-SMP 28 754 538 1073 2609 190 432 268 128 wm 483 4596 96.26 174 1.74 174 1.74 7.50 8.88 903
D-3-SED-SMP 12335 1850 k7akel 1287 76394 9921 40007 563 3218 29496 A 197504 17 087 oa7 .87 (2.1 68.69 62.69 101
D-4-SED-SMP 1280 198 2440 145 8795 1019 312 88.49 295 2085 2440 17732 503 1.47 992 1.47 147 3882 3249 68.00
0-5-SED-SMP 1555 268 2950 48.27 8393 1073 1544 &9.72 322 538 2950 18628 13585 118 53.63 i (AL 608 598 ass
D-8-SED-SMP 724 118 1073 2145 3783 583 912 58.99 2 402 1314 9058 150 1.07 4.83 1.07 1.07 13.58 1243 22.08
E-1-5ED-5MP 26801 458 4290 75.08 12208 2306 4540 25 458 2620 4558 33268 111762 3.5 335 335 3.8 618 S44 1180
E-2-SED-SMP 2950 458 4558 2601 12308 2681 3889 180 429 233 4290 34126 2378 10.99 81.67 10.99 10.99 87.68 79.05 158
€-3-SED-3MP as4g 12 16823 75 45021 6435 11438 110 1889 8704 16625 1062689 247 a4 24 10.73 24 38.77 3784 63.69
E-4-SED-SMP 2011 2 3218 20.11 as2r 1904 2435 102 298 47s 2950 2678 1081 8.1 84.35 8.18 a.18 7.72 86.80 128
-1 4827 asa £a581 209 25501 4290 71228 168 128 4022 8849 63528 620 1957 96.53 241 1128 . 24 70.59
F-2-S8ED-SMP 7508 kal] 15284 172 41818 9653 10358 536 180 5801 15016 113518 2484 7.24 158 80.44 6435 116 .08 160,
F-3-5ED-BMP 23328 4022 $831( 2487 145801 22792 38183 402 8438 20015 45584 341309 2012 9.65 322 265 988 49.94 4101 422
™ Heference 00 .5 .11 —1] |
het—— — t— —— e —— — ——
Units: m-mmm-mﬁmwm-w
1 - Dietery Intake = Sediment Conc.(see Appendix A-1) x inlake Factors (ses Table 6.3-1).
2- Sum of High Molecular Weigh PAHS - B , Chrysene,




Appendix D-5-1b. Black-crowned night heron ribbed mussel ingestion rates for the Raymark Phase m
Ecological Risk Assessment |nvestigation.'

4 - Sum of Low Moleculer Weight PAHs - 2 Y

§ - Sum of individual PCB congeners ¥ 2.

6-2.3,7.8-TCOD e

of impacts on bitd; see WHO, 1398

E g E 13 3 g 2
" E % § v ) 3 g £ 5
P § : NENE R i
N O ISR T O O N T - O | | 3 | 3 | i
C-1.TISS.SMP 2360 64.35 1298 58.99 5.15 45.05 6435 36857 295 4827 295 295 4880 1233 295 295 804 285 590 295 295 295 644
C-2-TISS5-SMP 31B.9 9147 2205 85.00 590 3918 102 3245 235 5202 295 295 4558 804 295 295 697 295 590 208 205 295 295
C-3-TISS-SMP 2735 123 1990 118 5.36 .25 58.99 3121 295 5809 295 295 5899 912 644 295 1341 24 1823 a4 1018 295 1180
-1 39.69 5363 896 $0.95 [Xi] 26.81 3186 3169 268 5202 268 68 6972 1341 751 64d 1354 260 1341 1267 268 268 1073
0-2-TISS-SMP 2828 4558 1087 37.00 49 27.88 5363 R 268 7508 288 1073 8581 1207 004 844 1716 288 2002 1448 804 268 1502
D-3-TISS-SMP 53.09 53.63 an 997 5.38 30.57 48,80 3690 295 5041 295 295 5363 1019 295 295 751 285 580 295 205 208 208
0-4-TISS-SMP 3057 96.53 1099 53.63 538 3r.00 58.99 3566 349 658t 349 M9 7508 1555 751 348 1160 340 697 1073 349 349 804
05 80.12 2290 975 90.01 5.95 15.04 m 2107 w2 mn 835 230 “r 250 2504 arse am 11895 19618 7930 ¢8a? 2 12104
0-6-TISS-SMP 58.99 150 1598 85.81 7.51 40.22 45.05 3754 az2 4907 N 32 5899 858 22 322 1180 322 844 965 322 32 804
[X] 690 329 475 692 4366 T2.68 1830 7098 83.41 101 n 7225 157 85.97 87 848 29 564 SEBE 2576 2368 398 3047
E-2 8.10 126 2260 " 131 4108 813 anm 10.32 35.10 134 1032 ar49 1032 214 37 881 826 2006 1012 98 101 1138
€3 7.2 927 642 214 7.44 .18 97.59 2n Ha 100 1043 95.99 150 330 2170 3065 13771 12104 22413 9599 7930 an 13173
€4 8.58 13 1743 88 1538 845t a“? 3218 996 22.58 110 9.98 3.20 998 173 199 811 ald 1939 969 823 9.96 996
Fa 14l 8622 1859 ] 943 3166 122 7098 184 150 710 235 285 249 2565 448 12626 142582 23506 10600 9076 214 12626
F2 26.20 924 13344 1363 277 18 " 36493 $3.12 110 s 159 feid 1 1389 1248 903 o742 14508 6128 a&;‘ 11..': 's;a“
F-3 7.51 13 2051 747 19.35 65.52 200 14047 210 (] 738 k14 m 2012 1978 8728 23120 20988 36362 15074 151 n
T 11 .. ] e wr
T Uieraia vy Cot sy, Organs » ng Cotiday: and Dioxie - pg CoC/dy.
1 - Distary intake = Tissue Conc. x intake Faclors; see Table 6.3-1.
2-ThunnlpswudtMlmD-5.E-!hEJ.F'|hl-J.Mﬂd.(ul \ppendix D-3-5 for d values and App Adlor d values).
3 - Sum ol High Moleculas Weight PAHs - Cheysene, Dbenz(s F and Perylens.
Fluotene, and




Appendix D-5-1b. Black-crowned night heron ribbed mussel ingestion rates for the Raymark Phase Ill
Ecalogical Risk Assessment Investigation.'

3 g .
—2- ) g a - -
- s é :} E f 5 [=] w
a a § 8 o é
HERE 5 AEEE ! i 23|33 |3
-1 TISSSM 295 1770 295 03 285 21693 11262 208 3432 179 36655 _soriT 123 123 123 123 152
C-2-T1S5-3MP 295 130 295 3218 298 20513 11262 208 3009 3057 464 5663 1e 118 18 e 188
C-3.TIS8-SMP 644 2360 897 6518 osy 25208 12335 295 4505 4481 4703 7760 1s 365 18 18 108
0-1-TI55-5MP 266 3969 858 7240 268 25849 10726 268 4558 8044 50572 13010 | 108 [ 858 450 105 X]
D-2-TISS-SMP 268 3808 965 015z 208 30675 13407 500 4087 7508 o3z 12706 107 aso 38t w07 »7
0-3.11S5-SMP 205 1718 590 38 295 21713 10189 295 4022 3915 37,0 334 115 1 115 s 550
D-4-TISS-SMP 349 2896 912 5826 349 30917 13943 349 5899 5963 54647 12152 i) 139 13% 19 169
D.5 2087 22055 78 5318 8347 12020 543 2504 " 22055 144873 | 1214485 185 7930 185 165 8048
0-6ISS-SMP 322 2199 3 5148 222 20808 9653 322 432 5363 39648 9689 134 134 134 14 145
EY 534 5026 8706 14419 2702 5319 264 534 079 5341 38973 | 1507418 | 7484 74.64 Taed 7464 1064
E2 178 1755 1032 ) 1032 1490 €9.17 185 ] 1652 13129 1053 8045 1 80.45 8043 1987
€3 1920 25877 584 70076 10017 17805 m 2629 10434 25877 165441 430 71.40 .40 ary 740 8861
E4 159 1594 9.96 22 1206 50.48 148 70 1461 12y 5999 76.99 808 76.99 T899 .07
Fa 2260 22603 67960 11401 19204 “@ 7953 10689 23515 | 168628 18967 989 a7 122 569 2
F-2 1308 1164s k1) 31708 7355 7890 409 1380 4290 11441 86453 21616 108 b2l 1185 g2 130
Fa 3153 a1 1934 114131 17866 29530 35 5044 16304 312 | 2e7sm 18158 144 4794 2955 144 ST.49
Haleronce 1585 20 249
Units: Metals - ug d -ng ] xing « pg CoCiday.
1 - Dietary intake = Tissus Conc. x Intake Factors; see Tebie 0.3-1.
2 - Tissus values predicied for D-5, E-110 E-4, F-1 10 F-3, and Fel. (see D-3-5 for px valoss and Appendix A-3 lor values)
3 - Sum ol High M Waoight PAHS - yrane, Chrysens, D F ond Perytene,
4 - Sum of Low Molacutar Weeight PAHS - 2. A Anidy Fluorens, ond Py
5 - Sum of individual PCH congeners x 2.
€-2,3,7,8TCDD eq for p of impacts on bird; 509 WHO, 1998,




Appendix D-5-1c. Black-crowned night heron total assimilation of sediment and
ribbed mussel for the Raymark Phase Il Ecological Risk Assessment Investigation.'

Q

] ®

El.l 2|8 §

= [

5| § 2 £ @ £ g

© k] S L [~ o -

c 3 o e @ = © 2

S £ @ o 5 2 c 4] C ]

ElE5| 515 8|¢% £lele|g|a

e | E 2| 8|8 E|&8|2| || 2|l% 2|z
5 3] . = E|ls| 2| 8| E5]5]| &8l8|l=|d|=]|=

§ £ E | & 3| = R RENE-EE-RE: @ 2lg|l 8|8l ®
S S k-] o 2 o ~ © @ o < < e [ N N N
5 I 8|82 |2 |g|lc|2(3|2|8|8|E|5|&8|8|5/3%
& i} clo | S|z}l lald2]|lldl & | aldalaialdd
c1 2328 | 128 | 1520] 154 | 5.50 |60.92] 3697 | 292 [ 4657 | 336 | 294 | 1198 | 343 | 374 | 1110 594 | 1136 | 537 | 519
C-2 35.39 | 287 | 2932] 280 | 7.20 | 83.12| 3559} 305 {5033 434 | 315 | 831 | 475 | 594 | 1678 1265 2194 ] 1084 | 955
(03] 27.41 | 243 | 3216 459 | 7.23 |84.15]3632| 297 15694 | 341 | 302 | 893 | 697 | 444 | 1858 | 1162 | 2555 1187 | 1342
D-1 38.61 [88.54] 920 |67.89( 4.69 [49.82| 3158 | 261 | 5010 | 261 | 261 | 1293 | 725 | 627 | 1365 | 276 | 1327 | 1257 | 274
D2 2612 | 110 |1217| 111 | 6.53 [73.56( 3319 | 262 | 7231 | 294 | 1036 | 1247 | 821 | 720 | 1988 | 514 | 2452 | 1585 | 942
0-3 56.53 | 145 [ 1476 274 | 5.31 (82.86] 4011 | S11 | 5051 | 1342 | 529 | 1910 | 1652 | 5963 [15178/11641|19927]| 8544 | 8028
D-4 31.05 | 537 | 1458 | 197 | 5.83 {92.41| 3841 351 | 8291 480 | 364 | 1693 ] 839 | 852 | 2401 | 1575 | 2762 | 1962 | 1187

D-5 58.75 (47.15| 1082 184 | 6.04 |28.77| 2175 | 317 | 295 | 907 | 249 | 272 [ 2720 | 4081 |14962]12922{21310| 8615 | 7481
D-6 5834 | 278 |2225| 191 | 8.41 | 67.63/ 4032 | 348 [ 4822 | 351 | 343 | 849 | 434 | 534 | 1936|1084 | 1884 | 1445 | 774

E-1 6.74 | 676 | 5410 1415 44.30| 138 [7326|95.29]| 179 | 488 | 129 | 118 | 1457 | 1513 | 4092 | 5325 [10146[ 4596 | 4260
E-2 596 | 258 | 2530 | 844 |13.59)89.46| 3279[35.75| 122 | 465 |35.75(35.75) 751 | 822 {2359 | 2860 ) 7257 [ 3503 | 3182
E-3 2074 | 101 | 712 | 438 | 7.55 |91.55/4411] 178 | 158 | 1650} 152 | 521 | 3431 | 6269 |21776/19137|35436(15178/12538
E-4 8.38 | 232 | 1934 | 747 [15.60] 104 | 332128.95|65.61]| 320 |28.95/28.95| 502 | 579 [ 1775 2084 | 5635 | 2817 | 2393
F-1 138 177 | 2063 | 922 | 9.56 | 60.16] 7326 | 217 | 198 | 2266 | 312 | 330 [ 3399 | 5853 [16993{18881]|31249/14161[13217
F-2 27.65 | 1896 [14810f 2786 [27.69| 345 |37664| 118 | 246 | 1182 | 355 | 268 (3093 3002 {10915|15008{32290|13644]14553
F-3 7.34 | 232 [ 3386 | 1527 119.63] 125 [14498] 460 | 1013 | 1612 | 783 | 5065 | 4328 | 14734 |50650|44664/79658/ 3499433153
Reference | 259 [1123[12864] 771 |60.40] 196 [11199 2436 | 2436 | 2436 | 1402 | 1698 | 5831

Units: Metals - ug (TC/kg RoC/day; Organics - ng CoC/kg RoC/day; and Dioxins - pg CoC/kg WoC-:Ey.

1 - Total Assimilated = ((Heron Sed Dietary Intake (see Appendix D-5-1a} + Heron Mussel Diet Intake (see Appendix D-5-1b)) x Bioavailabil
Factor x Home Range Factor)/Body Weight.

Bioavailability Factor of 85% assumed; see text.

Home range Factor of 1.0 applied; see Table 6.3-1.

Body weight (BW) of 0.883 kg assumed; see text.

2 - Sum of High Molecular Weight PAHs - Benzo(a)anthracene, Benzo{a)pyrene, Chrysene, Dibenz(a,h)anthracene, Fluoranthene, and Per
3 - Sum of Low Molecular Weight PAHs - 2-Methylnaphthalene, Acenaphthene, Acenaphthylene, Anthracene, Fluorene, Naphthalene, and
4 - Sum of individual PCB congeners x 2.

5 - 2,3,7,8-TCDD equivalent concentration for prediction of impacts on bird; WHO, 1998.




Appendix D-5-1c. Black-crowned night heron total assimilation of sediment and
ribbed mussel for the Raymark Phase Il Ecological Risk Assessment Investigation.1

ndeno(1,2,3-cd)pyrene

tation
Chrysene
Dibenz(a,h)anthracene
Fluoranthene
Fluorene
HMW PAHs?
LMW PAHs®
Phenanthrene
Sum PAHs

otal PCBs*
p.p-DDT
Dioxin-Bird®

Pyrene

—
3552 ( 3769 ) 39320 5798 120 120 120 120 |83.54
3949 { 4698 | 46033 | 5862 115 123 115 115 | 160
C-3 1600 | 692 | 3072 | 697 | 8830 | 1213 |25061 4672 | 5240 | 52362 | 7626 113 353 113 113 116

C-1 929 | 330 {2194 | 297 | 5599 554 21357
C-2 1265 | 434 | 2968 | 361 | 8131 | 1032 [21553

D-1 1053 { 261 [ 3864 | 829 | 7114 | 274 }24940 4419 | 7790 | 49028 | 12574 | 102 | 827 435 102 |27.04

D-3 12158| 2065 [32627)| 1807 | 77049 | 9834 |59471 32265|34743|225856| 6788 112 112 112 112 | 358
D-4 1988 | 527 | 5137 | 1017 [ 12245 | 1316 |32854 7666 | 7511 | 69675 | 12182 136 144 136 136 168
D-5 13148| 2267 124937| 408 | 70956 | 9068 | 13058 4534 124937) 157487} 1182116 | 160 | 7688 160 160 4019
D-6 1471 | 423 [ 3149 330 | 8598 | 852 }20908 3691 | 6427 | 47076 ]| 9664 130 14 130 130 [96.84

E-1 5437 | 953 | 8968 | 157 | 25728 ( 4821 | 9490 5493 | 9529 | 69539 | 1558664 | 75.08 | 75.08 | 75.08 | 75.08 | 1787
E-2 3932 | 608 | 6077 | 35.75| 16409 | 3575 | 5159 3110|5720 | 45499 | 12426 | 88.03 | 494 | 88.03 | 88.03 | 181
E-3 21776| 3036 |40913( 924 |110796/15837|28151] 4157 [16497(40913|261575] 4503 | 71.05 | 71.05( 316 | 71.05 | 108
E-4 2895 | 463 | 4631 28.95] 12273 | 2740 | 3504 | 425 | 2123 [4246| 340821 6781 | 81.08 | 645 | 8198 | 81.98 | 151

°©
§
s
@
441
521
447
294
D-2 1729 | 294 | 4182 | 940 [ 10358 | 441 (29945 1652 | 5015 | 7692 | 62501 | 12410 105 435 368 105 |24.57
3381
619
2720
534
953
572

F-1 . [16993| 3021 }30210( 736 | 90064 [15105/25443| 3965 [14161/31154| 223669] 18855 | 971 | 4787 120 558 156
F-2 12734| 2911 [25923| 291 | 70584 |16373|17564{ 3093 | 9551 |25468| 192536} 23180 108 | 2797 | 1199 958 ) 237
F-3 40059} 6907 |96695| 4236 1250025|39138|65568] 11051]|35915)78277] 586247 19416 148 | 4925 | 4063 148 125

Reference | 1624 | 2436 | 2436 | 2436 812 886 | 3026 [ 52357 | 555 82.57

Units: Metals - ug CoC/kg RoC/day; Organics - ng CoC_lk'g RoC/day; and Dioxins - pg CaC/g ﬁoC/day.

1 - Total Assimilated = ((Heron Sed Dietary Intake (see Appendix D-5-1a) + Heron Mussel Diet Intake (see Appendix D-5-1b)) x Bioavallability

Factor x Home Range Factor)/Body Weight.

Bioavailability Factor of 85% assumed; see text.

Home range Factor of 1.0 applied; see Table 6.3-1.

Body weight (BW) of 0.883 kg assumed; see text.

2 - Sum of High Molecular Weight PAHs - Benzo(a)anthracene, Benzo(a)pyrene, Chrysene, Dibenz(a h)anthracene, Fluoranthene, and Perylene.

3 - Sum of Low Molecular Weight PAHSs - 2-Methylnaphthalene, Acenaphthene, Acanaphthylene, Anthracens, Fluorene, Naphthalene, and Phenanthrene.
4 - Sum of individual PCB congeners x 2.

5 - 2,3,7,8-TCDD equivalent concentration for prediction of impacts on bird; WHO, 1998.

PameAdn



Appendix D-5-2a. Raccoon sediment ingestion rates for the Raymark Phase |

Ecological Risk Assessment Investigation.'

3 - Sum of Low Molecular Weight PAHs - 2
4 - Sum of individus! PCB congeners x 2.

5-2,3,78-TCDD eq

for pe

of impacts on mammal; ses WHO, 1998

g : |k : :
ir : : : S z 2
sl E || SRR EEEEE
-3 =
. s | 0§ | . e | E| £ £ | f R EEEREEE R
SRR RN AR AN NE AR AR ARAREREE §
& 8 k] - 3 a ] = p z o & g g S
C-1-SED-SMP 620 718 2958 1056 592 192 620 1927 84,52 13 563 m 254 13 648 986 3863 i 8198 2761 2584
C-2-SED-SMP a73 2175 8001 2158 16.62 496 16.06 4781 25 282 1834 338 507 820 2085 3381 10968 10708 17749 8734 7325
C-3-SED-SMP 11.83 1361 14199 3778 225 569 13.24 6846 141 188 620 197 394 189 845 1747 8198 5353 8734 4508 3944
D-1-SED-SMP 4.51 403 837 206 1.01 262 124 1189 28.17 2.7 2817 8.7 28.17 20.17 28.17 84.52 254 197 304 197 168
D-2-SED-SMP 9.02 721 m 820 19.44 510 451 3324 4226 4226 394 4228 13 84.52 507 1099 3883 2789 4789 2085 1831
D-3-SED-SMP 59.16 1017 5916 2468 1.68 583 2395 5018 2479 2180 11551 2678 3944 10142 14932 61981 1577170 123962 211299 20154 84520
D-4-SED-SMP 17.78 4346 4367 1588 13 20 11.55 4451 169 338 1578 310 563 2141 1268 £635 13805 13523 22820 10142 9297
D-5-SED-SMP 9.58 273 1566 1062 .38 155 1465 1597 394 388 1127 310 583 33 2081 5071 18594 16059 26483 10706 "7
D-8-SED-SMP. 18.90 1459 7494 1180 12.98 316 7.89 4584 423 225 451 366 451 254 1352 2451 8734 8452 13805 5638 5071
€-1-SED-SMP 1.10 918 7832 8170 247 744 127 5381 479 902 2451 648 1409 92 7325 7607 20588 28785 50993 23102 2142
E-2-SED-SMP 097 1493 3683 4874 18 482 56.35 2409 282 958 3863 32 1298 282 5916 6480 18594 22539 57192 2re10 25074
E-3-SED-SMP 338 586 1031 2530 423 493 6.7¢ 3240 761 676 7043 648 1014 2226 14650 28765 92972 01702 151290 84798 53529
E-4-SED-SMP 1.37 1344 2800 4310 A.73 558 30.99 2440 219 479 238 21 704 211 3663 4228 12960 15214 41133 20508 17487
F-1-SED-SMP 22.54 1026 2906 5325 8.35 324 8.45 5381 [Z7] 502 8762 930 127 988 10142 17467 $0712 56346 93253 42200 39442
F-2-SED-SMP 4.51 10988 21440 16087 15.50 1857 30.99 27668 733 s 7325 2198 2789 1662 19158 18594 87618 92972 200030 B4520 90154
F.3-SED-SMP 1.20 1344 4902 8818 10.99 871 14.09 10849 2017 5198 9861 4789 3683 30991 28483 20154 309905 273280 487396 214118 2026847
Retersnca 42.26 8508 18622 4451 33.81 1054 84.52 8227 9297 9297 9297 9207 5353 8460 22287
hem— osre—
Units: Metals - ug CoC/day; Organics - ng CoC/day; snd Dioxins - pg CoClday.
1 . Distary Intake = Sadimant Conc.(ses Appendix A-1} x Intske Factors (see Table 6.3-1).
2 - Sum of High Molecular Weight PAHS - , Banzo{s)pyrena, Chrysane, Dibenz(a.h) f thene, and Parylene,
apl . Fluorene, thak and F




Appendix D-5-2a. Raccoon sediment ingestion rates for the Raymark Phase il
Ecological Risk Assessment Investigation.'

| :

i 5 2. ; H
e | 3 -SRI T I T : | 3
§ 5 o % = 2 5 w § w -

3 : § | 8 | ¢ : | E £ s | & | 5 | & | 3 | 3
C-1-SED-SMP | 84562 3381 507 5383 141 18003 2133 5184 33 1719 2705 5635 44035 1076 10.65 1085 10.85 1085 130
C-2-SED-SMP | 169 10708 1634 18312 845 s4938 #0170 19721 ™ 2502 1158+ 19156 | 138443 | 44e2 15.50 107 15.50 15.50 are
C:3SED-SMP | 169 5071 789 8734 202 27920 4228 7860 761 1778 663 10424 | en91z 1707 16.90 16.9 16.90 18.90 283
DV-SED-SMP | 28.17 225 2817 479 20.17 1578 189 620 84,52 394 338 507 3775 a1 IEY 11.27 1.27 127 680
D2.SED-SMP | 4226 3099 394 5635 ) 27413 2000 4530 282 11833 2338 5071 48289 1011 18.31 18.31 1831 1031 7
D-3-SED-SMP | 5918 129597 | 19440 | 338078 | 13523 | so2ess | 104241 | 420044 ( sov8 33608 | 309905 | 338078 | 2078082 | 1230 9.18 9.6 0.16 .16 722
D-4-SED-SMP | 189 13241 2085 25828 1521 71391 10706 | 33751 90 3099 21893 | 75638 | 186309 | s28s 15.50 104 15.50 15.50 76
D-5-SED-5MP | 368 16340 2817 30991 507 88102 11269 | 16228 722 3301 5635 30991 | 195719 | vazers | 1169 563 11.69 169 6387
DE-SED-SME | 141 7607 1240 11269 225 39752 5915 9579 620 2451 4228 13005 | 95169 1572 1z 50.7 11.27 11.27 143
E1-SEDSMP | 304 27328 o8 45077 789 129315 | 24229 | 47697 237 789 27610 | 47694 | 49517 | 1174259 | 35.22 322 w2 382 6497
E-2SED-SMP | 282 0991 4789 47894 282 120915 [ 28173 | «oese 1828 4s08 24511 | 45077 | Jsese0 | 24087 118 043 116 116 921
E-3-SED-SMP | 2507 92972 12960 | 174674 | 944 | 473028 | ere16 | 120187 1155 17749 | 70433 | 174874 | 116757 | 2508 2536 2.3 13 2536 407
E4-SEDSMP | 211 21130 3381 33800 211 89531 | 20003 | 25581 1071 2009 15498 | 20991 | 248783 | 11044 85.93 e7s 85.93 8593 1027
F-1-SED-SMP | 845 50712 9018 90154 2108 | 208772 | 45077 | 7827 1747 11833 | 42260 | 92972 | 667470 | €514 206 1014 25,38 118 382
F-2.SED-SMP | 986 78085 1031 | 160587 103 | 437248 | 101423 | toseos | sess 19188 | so184 | 157770 | tiezmiz | 2seen 7807 1972 [ 78 1222
FASED-SMP | ps79 | 245107 | 42280 | 501637 | 25019 | 1529804 | 239472 | 4ov1ee | <220 67616 | 210751 | 47944 | 3se7or1 | 21141 101 3381 27% 101 525

Asferonce 6196 9297 9297 9207 3099 [7:24 381 11561 199681 2118 T__‘

Units: Metals - ug CoCiday; Organica - ng CoC/dey; and Dioxins - pg CoC/day.
1 - Distery iniake = Sadiment Conc.(see Appendix A-1) x intake Factors {see Table 6.3-1).

2 - Sum of High Molecular Weight PAHs - , Chrysene, Dibenz(s h)anttwracens, Fluoranthene, snd Perylene.
3 - Sum of Low Molecular Weight PAHs - 2-Methyinap! Acenap Acenaphihy Fluorene, Nap! and Ph

4 - Sum of individusl PCB congeners x 2.
$-23,78-TCOD lor p of impacts on 1. ses WHO, 1998,




Appendix D-5-2b. Raccoon ribbed mussel ingestio

Ecological Risk Assessment Investigation.®

n rates for the Raymark Phase Ill

o
g o
9 2 o
Ela| 2|3 5 o 2
S S 2 £ o £ £ 3
a @ £ £ c c o ©
s | 2818 % e 3 @ & 2 | € £
Z E c £ 2 o o 5 32 5 2 E o
] g 2 202 Z o £ > = 5|1 = - 1
€ £ c a = £ £ c c a a = A
~ E 3 Els| sl 21 51| % ] 3 ) F3 Ol G 2 o £
5 2 | E| & gl 5 Elz|z|Ejs|8|8|=| 5|38 |8|¢8]| ¢ ¥ | B
2 g S Q o ] o o 'S @ @ [} c c = w N ] N N g S 5
- R|E| 8|8 Eleglsl{=2|3|2a|8 |82 & 5 s | S| &| £ |2 2
(7] Q Q [&] ] = Z N - - - ol < < < [] m @ o o (&) a ir
C-1-TISS-SMP | 132 | 360 7253 | 330 |28.77| 252 20441 | 1648 [26974| 1648 1648 | 6893 | 1648 | 1648 4406 | 1648 | 3297 |1 648 | 1648 | 3597 | 1648 9891
Cc-2-TISS-SMP | 201 | 510 |1 2768! 480 [32.97| 219 | 1 8133 | 1648 |29072| 1648 1648 | 4496 | 1648 | 1648 3896 | 1648 | 3297 | 1648 1648 | 1648 | 1648 7493
C-3-TISS-SMP | 153 | 689 11119] €89 }29.97} 186 | 1 7443 | 1648 [32969] 1648 1648 | 5095 | 3597 | 1648 7493 | 3896 | 10190 | 4496 5695 | 6594 | 3597 | 131 87
D-1-TISS-SMP | 222 | 300 5005 | 285 |26.67| 150 17713 | 1499 |29072{ 1499 1499 | 7493 | 4196 | 3597 7793 | 1499 | 7493 7193 | 1499 | 5994 | 1 499 | 22179
D-2-TISS-SMP | 147 | 255 5064 | 207 {27.57| 156 17503 | 1499 {41960] 1 499 | 5994 | 7193 | 4496 3597 | 9591 1499 | 11689 | 8092 4496 | 8392 | 1499 21280
D-3-TISS-SMP | 297 | 300 5425 | 279 |29.97( 171 20620 | 1648 {28173 1648 1648 | 56951 1648 | 1648 | 4196 1648 | 3297 | 1648 | 1648 1648 | 1648 | 9591
D-4-TISS-SMP | 171 | 539 6144 | 300 |29.97| 207 19931 | 1948 {47954 1948 | 1948 | 8692 | 4196 1948 | 6594 | 1948 3896 | 5994 | 1948 4496 | 1948 | 16185
D-5 336 | 128 | 5449 | 503 33.27|84.62| 11776 | 1633 1516 | 4665 | 1283 1400 |1399520993| 76974 66478 | 109630144319 38487| 67644 |11663 128291
D-6-TISS-SMP | 330 | 839 8032 | 480 |41.96{ 225 20980 | 1798 {27873 1 798| 1798 | 4795( 1798 | 1 798 | 6504 | 1798 | 3597 5395 | 1798 | 4496 1798 | 12288
E-1 38.54 | 1840 |27243 3870 244 | 406 | 39668 | 298 562 | 1527 | 404 | 369 4565 | 4740 | 12817 | 16679 31778 |14397|13343] 1 7030 | 2985 | 28091
E-2 34.09| 702 |12740( 2308 74.86| 263 | 17757 {57.70 196 | 750 |57.70|57.70 1212 | 1327 | 3808 | 4616 11712 | 5654 | 5135 | 6347 981 9808
E-3 119 | 275 | 3587|1198 |41 59| 269 | 23884 | 630 560 | 5831 536 | 1843 12129!22159| 76974 67644 | 125258|53649 44319| 76974 1107301 44619
E-4 47.93| 631 | 9741 | 2042 85.95| 305 | 17986 55.66| 126 | 616 |55.66 55.66| 965 | 1113 | 3414 4008 | 10836 | 5418 | 4602 5566 | 891 8906
F-1 791 | 482 |10388| 2522 52.68] 177 | 39668 | 916 836 | 9558 | 1314 | 1394 14337|24691] 71684 79648 | 131818|59736 55754] 71684 {12744 127437
F-2 158 | 5163 |74576( 7619 152 | 1014 | 203950| 297 617 | 2969 | 891 | 674 7764 | 7536 | 27404 | 37680 | 81 069 |34254|36538( 31971 7308 | 65083
F-3 42.00| 631 |17052| 4177 108 | 366 | 78506 ] 1175 2584 | 4111 | 1997 12921 11042|37589]129214|1 13943} 203218]89275(84576 10219617620 246681
Reference 1482 | 3058 |64776] 2108 333 | 575 | 60645 9195 | 9195 | 9195 | 5294 6409 | 22012 6130 | 9195| 9195

1 - Dietary Intake = Tissue Conc. x Intake Factors; see Table 6.3-1.

Units: Metals - ug CoC/day; Organics - ng CoC/day; Dioxins - pg CoC/day.

5 . Tissue values predicted for D-5, E-1 to E-4, F-1 to F-3, and Ret.; see Appendix D-3-5 for predicted

3 - Sum of High Molecular Weight PAHs - Benzo(a)anthracene, Benzo(a)pyrene, Chrysene,
4 - Sum of Low Molecutar Weight PAHs - 2-Methyinaphthalene, Acenaphthene, Acenaphthylene,

5 - Sum of individual PCB congeners x 2.

6 - 2,3,7,8-TCDD equivalent concentration for prediction of impacts on mammal, see WHO, 1998.

values and Appendix A-3 for measured values.

Dibenz(a,h)anthracene,
Anthracene, Fluorene, Naphthalene,

Fluoranthene, and Perylene.
and Phenanthrene.




Appendix D-5-2b. Raccoon ribbed mussel ingestion rates for the Raymark Phase lli
Ecological Risk Assessment Investigation.'
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C-1-TISS-SMP | 1648 | 22928 | 1648 | 121235 | 1648 [ 191 82| 18882 | 204855 33089 689 689 689 689 850
C-2-TISS-SMP | 1648 | 17983 | 1648 | 114641 | 1648 | 16784 17084 | 193616 31650 . 659 659 659 659 1033
C-3-TISS-SMP | 3896 | 36415 | 4795 | 141316 | 1 648 |25176| 24876 | 267346 43369 644 2038 644 644 587
D-1-TISS-SMP | 4795 | 40461 | 1499 | 144463 | 1499 | 25476 44957 | 282631 72711 584 4795 2518 584 330
D-2-TISS-SMP | 5395 | 45557 | 1499 | 171437 | 3297 27873| 41960 | 337179 71512 599 2518 2128 599 200
D-3-TISS-SMP | 3297 | 20381 | 1648 | 121684 | 1648 22479| 21879 | 206953 38753 644 644 644 644 3071
D-4-TISS-SMP | 5095 | 33118 | 1948 | 172786 | 1948 32969| 29971 | 305409 67915 779 779 779 779 942
D-5 2099 | 36504646651 67178 [13995|23326| 128291 | 81021 5| 6787255 - 920 44336 920 920 38828
D-6-TISS-SMP | 1798 | 28773 | 1798 | 116289 | 1798 | 191 82| 29971 | 222688 55267 749 749 749 749 810
E-1 492 | 80586 | 15099| 29724 | 2985 [17206] 29847 | 217811 8424532 417 417 417 417 5946
E-2 §7.70| 26482 | 5770 | 8326 | 923 | 5020 | 9231 73429 58864 450 2522 450 450 277
E-3 3266 | 391637|55981( 99507 |14695(58314| 144619 | 924604 24759 399 399 1773 399 495
E-4 55.66| 23601 | 5269 6739 | 816 | 4082 | 8164 65538 33494 430 3386 430 430 397
F1 3106 (379923(63719| 107326 |16726/59736] 131420 943515 106000 5526 27251 681 3179 792
F-2 731 | 177209141105| 44097 | 7764 |23978| 63942 | 483386 120804 586 15192 6511 5209 727
F-3 10807|637846199847| 167273 | 28192/|91624| 199694 | 1495591 101480 804 26793 22104 804 321
Reference 9195 3065 3344 | 11424 | 197663 2095 371

Units: Metals - ug CaC/day; Organics - ng CoC/day; Dioxins - pg CoC/day.

1 - Dietary Intake = Tissue Conc. x Intake Factors; see Table 6.3-1.

2 - Tissue values predicted for D-5, E-1 to E-4, F-1 to F-3, and Ref.; see Appendix D-3-5 for predicted values and Appendix A-3 for measured values.

3 - Sum of High Molecular Weight PAHs - Benzo(a)anthracene, Benzo(a)pyrene, Chrysene, Dibenz(a,h)anthracene, Fluoranthene, and Perylene.

4 - Sum of Low Molecular Weight PAHs - 2-Methyinaphthalene, Acenaphthene, Acenaphthylene, Anthracene, Fluorene, Naphthalene, and Phenanthrene.
5 - Sum of individual PCB congeners x 2.

6 - 2,3,7,8-TCDD equivalent concentration for prediction of impacts on mammal; see WHO, 1998.




Appendix D-5-2¢. Raccoon total assimilation of sediment and ribbed mussel for the Raymark Phase Il
Ecological Risk Assessment |nvestigation.'

: i :
1 €
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[X] 19.56 153 1447 196 491 62.8% 51.83 3169 248 3837 n 249 30900 993 325 KYE] 11568 712 1245 825 597
c2 2969 380 2042 374 7.03 101 8295 3243 265 4158 465 i 3681 725 529 712 2100 1750 2082 14N 122N
C3 23.33 290 587 620 7.44 107 48.58 3441 253 46895 321 261 4726 748 829 481 1940 1310 2681 1278 1368
D-1 32.00 99,53 799 69.47 392 £8.35 2 2675 216 $H123 218 218 5524 1065 596 521 1140 240 1197 1047 236
D-2 22.08 139 1138 145 886 94.32 43.10 295t 218 5950 268 855 6810 1034 709 865 1878 807 2334 1442 898
D3 50.42 187 1607 389 4.48 107 4203 23632 585 4299 1870 L1k 4805 2244 2349 9014 22945 17795 30401 13008 12207
D-4 26.72 163 1489 267 528 17 48.04 3454 300 6a41 499 20 6024 1535 T4 1074 2090 2192 3785 2286 1599
D-5 49,96 56.91 994 222 519 33.94 169 1895% 287 287 a21 28 410 246 2482 3892 13539 11693 19283 795 8788
D-6 49,10 326 2327 235 778 76.55 36.78 3619 315 3981 N9 7 4734 718 448 602 2171 1452 2485 1583 273
[ X 5.62 815 4969 1706 38.08 183 14687 8382 10 207 584 149 324 138 1684 1749 4729 8155 11728 8312 4924
E-2 497 n 2024 1018 1188 108 652 2857 48.09 163 825 48.09 21 48.09 1010 1108 3174 3847 9761 4an2 4280
E3 17.28 122 854 528 6.40 108 2 W43 197 175 1824 108 283 576 are [.Ex)] 24070 21157 39178 18780 13862
E-4 6.98 280 1777 900 13.41 122 359 2094 37.82 B§5.72 419 37.82 128 37.82 656 756 2320 212 7362 3681 _m_
F-1 115 214 1895 1112 8.2 70.98 97.78 8382 2 202 2312 e 385 37 3468 §4972 17338 192668 31685 14449 13488
F-2 2304 288 13602 3358 23.80 407 359 32812 146 a0 1458 427 558 am 3814 3702 13481 18809 39822 18028 107:::
F-3 8.2 280 3110 1841 18.87 147 183 12630 506 1244 1979 281 735 6221 2318 18097 82209 54857 97837 42900
arence | 216 s€ | 1115 K 8 | 1508 1826 [ *24]

-vg 3 -9 g ] Tolhg -
1 - Total Assimitated = ((Racooon Sed Distary intake {Appendix D-5-2a)+ Raccoon Musset Diet Intake (Appendix D-5-20)) x Bioavatiabiity Factor x Home Range Facto/Body Weight
Bicavakability Faclor of 85% assumed; see text.
Home range Factor of 1.0 apphed; sse Table 6.3-1.
Body weight (BW) of 6.00 kg assumed; see text.
2 - Sum of High Molecular Weight PAHs - Y Chrysene, Dibenz(s, F and Parylene.
3 - Sum of Low Molecular Weight PAHS - 2 yinap p A Fivorense, Nap and f th
4 - Sum of Individual PCB congeners x 2.
§.2,2,7.8-TCDD squivak torp on of impacts on mammal; see WHO, 1998.




Appendix D-5-2¢c. Raccoon total assimilation of sediment and ribbed mussel for the Raymark Phase Il
Ecological Risk Assessment Investigation.'

-~ d -pg m
1.- Total Assimitaled = {(Raccoon Sed Dletary intake (Appendix D-5-2a)+ Raccoon Mussel Dist Intake (Appendix D-5-2b)) x BioavaabMy Factor x Home Renge FactoryBody Weight

Bioavalabiity Factor of B5% sssumed; 30¢ text.

Home range Factor of 1.0 spplied; see Table 6.3-1.

Body weight (BW) of 8.00 kg asstmad; see lext.

2- Sum of High Moleculsr Weight PAHs - X
3 - Sum of Low Molscular Weight PAHs - 2-Methyh

4 - Sum of Individual PCB congeners x 2.
5-2,3,7,8-TCDD equivslent h

Chiysens, Dibenz{a,h)anthracens, Fluoranthens, and Parylens.
Y Fiuorsne, and P

for p of impacts on mammal; see WHO, 1998.
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Appendix D-5-3. Qualitative summary of CoC risks to the Black Crowned Night Heron in the Raymark Phase !ll Ecological
Risk Assessment.

Black Crown Night Heron HQ (Benchmark = TRV-Dose)'.

b, i .
: | 3 . : 1
i3 SR S e | b8
5 £ i £ 3 3 : g 5
AEEEAN AN AN FEE N AR AN AN AR NN RN A AR NN
2 . I | s 3 | gl s ] 3 i | 3| 8 £ § | &
TRV 1450 1000 28130 2050 32.00 77400 11300 J4E407 3.4E407 3.4E+07 3.4E+07 A.4E+07 3.4E+07 3.4E+07 3.4E+07 3.4E4+07 3.4E+07 A.4E+Q07 3.4E4+07 JAE+O0T
C-1 0.02 0.13 005 007 0.17 7.87EQ4 0.33 8.83E-08 1.38E-04 9.93E08 8.71E-08 3.84E-08 1.02E-05 1.11E08 3.28E05 1.76E-08 3.36E05 1.59€-05 1.53€-08 2.75E05
C-2 0.02 0.29 0.10 0.14 0.23 1.07€-03 k1] 9.01E08 1.49E-04 1.29€-05 9.32€-08 2.48E-0% 1.41E-05 1.76E-08 4.96E-05 3.7T4E-05 8.49E-05 321E-05 2.83E-05 3.74E-05
C-3 0.02 0.24 Q.11 0.22 0.23 1.09€-03 0.32 5.78E-08 1,68E-04 1.01E-05 8.93E-06 284E-08 2.06E-05 1.21E-05 5.S0E-05 3.44E-05 7.56E-05 J3SIEDS 3.97E-08 4.73E-08
D-t 0.03 0.09 0.03 003 018 8.44ED4 0.28 7.11E-06 1.48E-04 7.71E-08 7.71E-08 J.03E-0% 2.15E-05 1.88E.05 4.04E-05 AATE08 3.93E-05 A.72E05 8.09E-00 312608
D2 0.02 0.1 0.04 005 0.20 9.506-04 0.29 7.75E-08 2.14E-04 8.71E-08 307E05 3.60F-0% 243E-05 2.13E08 5 88E-05 1.52€05 7.25E05 4,69E-05 2.79E-05 5.12E-08
D-3 0.04 0.14 0.08 0.13 0.17 1.07E-03 D.3s 151E-05 1.40E-04 397€-08 157E05 S 85E-05 4 80E-05 1.76E-04 4.49E-D4 J.84E-04 5.90E-04 283E-04 2.98E-04 3.60E-04
D-4 0.02 0.54 0.05 0.10 0.18 1.19E-03 0.34 1.04E-05 | 2.45E-04 1.42€-08 1.08E-05 | SOIE-08 249E-05 2.52€-05 7.10E-08 4.08E05 8.17E-0% 8.80€E-05 A81E-05 S.88E-05
D5 0.04 005 0.04 009 0.18 372604 0.19 9.39€-08 0.72E-08 2.88E-08 7.30E-08 B.05E-08 8.05E-05 1.21E-04 4.43E04 3.02E04 8.30E-04 2.S5€E-04 2.20E-04 2.89E-04
D-8 0.04 0.28 0.08 0.09 0.28 B.74E-04 0.368 1.03E-0% 1_43E-04 1.04E-0% 1.02E-05 | 2.51E-08 1.28E05 1.88E-05 $.73E05 3.21E05 5.57E-08 4.28€E-05 2.20E-05 4.35E-05
€1 4.85E-03 0.68 0.19 089 1.3 1.78E03 [:X:11 282€-08 S 3tE-08 1.44E-05 3B1E-08 | 3.48ED6 4.J1E05 4.40E-08 1.21E-04 1.58E-04 3.00E-04 1.38E04 1.28E-04 1.61E-04
€-2 4.11E-01 028 0.09 041 0.42 1.16E-03 0.29 1.06E-08 3.80E-08 1.37€-08 1.06E-08 1.08E-08 2REO5 2.43E05 0.98E-05 B.48E-05 2.15E-04 1.04E-D4 9.41E05 1.16E-04
E-) 0.0y 0.10 0.03 021 0.24 1.10E-03 0.39 $.27€E-08 4.89E-08 4.B8E-0% 4.49E08 1.54E-08 1.02€-04 1.85E-04 0.44E04 B.88E-04 1.05E-03 4.49ED4 ITE-O4 8.44E-04
E-4 5.78€E-03 0.23 0.07 £ 86 0.49 1.34E-03 0.29 8.56E-07 1.94E-08 9.48€-06 8.56E-07 0.58E-07 1.48€E-05 1.71E-05 §.25E-05 SATE-0S 1.87E-04 0.34€-05 7.08E-05 8.58E-05
F-1 o.10 0.18 0.07 045 0.20 7.77E-04 [+Y.13 8.42E-08 5.87€E-08 8.70E08 9.22E-08 9.70E-08 1.01E-04 1.73E-04 5.03E-04 5.59E-04 925E-04 4.19E-04 30E04 5.03E-04
F-2 0.02 1.90 0.53 1.36 0.07 4 45E-03 333 3.50E-08 7.27€-08 J.50E-05 1.05€-08 7.04E-08 9.15€-08 8.08E-05 3.23E-04 4 44E-04 9.5SE-C4 4.04E-04 4. 1E-04 3.77E-04
-3 5.08€E-03 0.23 0.12 0.78 D.81 1.81E-03 1.28 1.36E05 3.00E-05 4.77E-05 232605 1.50E-04 1.28E-04 4.36E-04 1.50E-03 1.32E-03 2.38E-0d 1.04E-03 9.81E-04 1.19E-03
Relerence 0.18 1.12 0.46 0.38 ‘1!_9 2.53E-03 0.99 7.21E-08 7.HEDS T.21E05 4.15E-08 5.026-05 1.73E-04 4.00E-05
TRV = Torichy Retatance Valre, Uni: Metals - 19 CaGikg RoC/dey, Orgenica - ng GoGrkg AoC/dey and Dioxing - p CoCAg RoClday: Teble 6.3.28.
1 - HQ = Hazard Quotient = Total Assismitaled (Appendix D-5-1cVTAV (Table §.3-2a).
2 - Sumof High W#IPAH’- . B W,M'l and Perylens.
3. Sumol Low sar Weaight PAHS - 2 . Fruorene, Nap and
4 - Tolal PCBs = Sum of Congeners X 2.
[

-2,3,7.8-YCOO wop

for

of impacts on bird; see WHO, 1998




Appendix D-5-3. Qualitative summary of CoC risks to the Black Crowned Night Heron in the Raymark Phase Il
Ecological Risk Assessment,

: £
£ g
2 P ; ;
3 s L]
| I ARAN 5 | 8]
5 : ¢l B 88| 8|8 £ | ¢
8 d | ¢ | i i ¢ £ | § | 2|5 |2 ]3 |3 3
—— 2 (-] (-9 a a
TRY J4E+07 | 3.4E+07 | D4E407 3.4E+07 J4E+07 | 3.4E+07 J4E+07 1.8E+08 | 2.8E.03 2.8E+02 2.8E+03 2.8E403 1.4E+04 1.4E+04 1.4E+04
C-1 9.70E06 | 6.49E-05 | 8.78E-06 1.58E-05 1.31E05 | 1.0SE04 | VLVIEO4 0.03 0.04 0.04 0.04 0.04 0.01 404E-07 | 5.97E0]
c-2 1.28E-05 | 0.78E-05 | 1.07E-0S 3.05€-05 1.54€-05 | 1.17E-04 | 1.39E-04 0.03 0.04 0.04 0.04 0.04 0.02 $.93E-03 0.01
€3 2.05€-05 9.09€-05 | 2.08€E05 3.59E-05 1.32E05 1.36E-04 1.55E-04 0.04 0.04 0.13 0.04 0.04 9.07E03 3.89E-03 8.30£-03
D1 7.71E-08 | 1.14E-04 | 2.45E-05 8.09E-06 8.71E-08 | 1.91E-04 | 2.30E-04 0.07 0.04 0.30 0.16 0.04 4.49E-03 | 1.70€-03 | 193E-03
D-2 8.7T1E-08 | 1.24E-04 | 2.78E-05 1.31E-05 4.89E-05 | 1.40E-04 | 2.20E-04 0.07 0.04 0.16 0.13 0.04 296E-0) | 1.21E-03 | 1.75E-03
03 6.11E05 | 9.85E-04 | 5.35E05 2.91E-0¢ 1.00E-04 | 9.55E-04 | 1.03E-03 0.04 0.04 0.04 0.04 0.04 0.04 0.02 0.03
D-4 1.S6E-08 | 1.52E-04 | 2.01E05 3.89€.05 1.83€-05 | 227E-04 | 222E-04 0.07 0.05 0.05 0.05 0.05 [ X 5.74€-03 0.01
D-8 8.71€-05 | 7.38E-D4 | 1.21E:0%5 2.68E-04 8.05€05 | 1.34E-04 | 7.38E.04 8.57 0.08 278 0.08 0.08 052 0.20 0.29
D-8 125605 | 6.32E-05 | 9.78E-08 2.52€.05 1.58E05 | $09E-04 | 190E-04 0.08 0.08 0.05 008 0.08 0.01 3.89E-03 | 692E-03
E 282E-05 | 2.85E-04 | 4.84E08 1.43E04 282605 | 1.63E-04 | 2.82E-04 .08 003 0.03 0.03 0.3 012 .08 013
E-2 1.00E05 | 1.00E-04 | 1.06E-06 1.06E-04 1.69E05 | 9.20E-05 | 1.69E-04 0.07 0.03 0.18 0.03 0.3 9.44EQ3 | 8.46E-03 0.0t
£ 896E-05 | 1.21E03 | 273E-08 4.69E-04 1.23E-04 | 488E-04 | 121€-0) 0.03 003 003 0.1 003 0.76E-0) | ¢58E-03 | 7.72€-03
E-4 137E05 | 1.37E-04 | 8.58E-07 8.11E-05 1.26E-08 | 820E08 | 126E-04 0.04 0.03 023 0.03 0.03 0.01 742603 0.
F 894E-05 | B.04E04 | 2.18E-DS 44TEO4 LITEO4 | 4.19E-04 | 9.22F 04 0.10 038 wm 0.04 0.20 0.01 3.13E03 0.01
F-2 8.61E-05 | 7.67E-04 | BSIE-D8 4.84E-04 9.15E05 | 283E04 | 7TSIE-4 o 004 1.00 0.9 0. 0.02 8.868E-03 0.02
£-3 204€04 | 286E0) | 1.25E04 1.16€-03 327604 | 1.08E0) | 2.32€-03 0.1 0.08 1.78 145 0.08 7.39€-03 | 3.00E-03 | 2.96E-03
Reterence | 7.21€-05 | 7.21E05 | 7.21€05 2.40E-05 262605 | 8.95€-08 3.00€-03 8.24E-08 | 2.88E-03 | 8.00E-03
TRV = Toviclly Asference Vaiue. Units: Meiais - ug CaClig RoClday; Organics - ng CoC/kg RoC/day; and Dicwing - pg CoCkg RoC/duy; Table 8.3-2.
1 - HO « Hazard Quotient a Tolal Assismisied (Appendix D-8-1cVTRV (Table 8.3-2s).
2 - Sumol High Weight PAHe - Clwysens, Dibenz(a hjenthracens, Flucranthens, and Perylens.
3. Sum ol Low Weight PAHa - 2. ap Flucrens, and P
4 - Tolsl PCBs = Sum of Conganars x 2.
5+ 2,3.7.8- TCOD equivak for p of impacts on bird; see WHO, 1998



Appendix D-5-4. Qualitative summary of CoC risks to raccoons in the Raymark Phase Il Ecological
Risk Assessment.

Raccoon HQ (Benchmark = TRV-Dose)".
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2 £ 8 § H 2 K H 3 % g ] & g g
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TRV 1000 32680 1710 8000 32.00 40000 160000 0.0E+00 4.3E+08 0.0E+00 0.0E+00 1.8E+08 2.6E+07 5.0E+08 4.5E405 1.0E+06 0.0E+00 0.0E+00 0.0E+00
C-1 0.02 0.05 0.12 0.02 0.15 157E-03 0.02 9.03E-06 567€-06 | 1.276-05 | 7.48E-07 | 2.57E-03 | 7.12E-04
c-2 003 0.12 025 0.05 022 | 253€-03 0.02 9.78E-06 4.94E-06 2.06E-05 1.42E-06 4.69E-03 1.75€-03
C-3 0.02 0.09 0.31 0.08 0.23 2.67E-03 0.02 1.10E-05 4.266-06 | 245605 | 9.626-07 | 431E-03 1.31E-03
D-1 0.03 0.03 0.07 8.68E-03 0.12 1.48E-03 0.02 9.70E-08 B8.09€E-06 | 2.33E-05 | 1.04E-08 | 2.53E-03 2.40€-04
D-2 0.02 0.04 0.10 0.02 0.2% 2.38E-03 0.02 1.40E-05 5.89E-06 2.76E-05 1.33E-06 4.17E-03 6.07E-04
D-3 0.05 0.06 0.14 0.08 0.4 267E-03 0.02 1.01E-05 128E-08 | 9.14E-05 1.80E-05 0.05 0.02
D4 0403 0.23 0.3 003 017 2.93E-03 0.02 1.861E-05 8.77€-08 | 301E-05 | 2.15€-06 | 6.42E-03 2.19E-03
D2 0.05 0.02 0.08 0.03 0.16 B.48BE-04 0.01 8.27E-07 1.41€-08 | 958E.05 | 7.38E-08 0.03 0.01
0-6 0.05 0.10 0.20 0.03 0.24 1.91E-03 0.02 9.37E-06 4.00€-06 | 1.74E-05 | 1.20€-06 | 483E-03 1.45€-03
E-1 §.62E-03 025 D.42 (¥4 1.19 4.07E-03 0.04 4 B9E-07 7.77€-07 | 6.5S5E-05 | 3.5S0E-08 0.01 6.15E-03
E-2 497E-03 0.09 0.20 0.13 0.37 2.64E-03 002 3.85E-07 275607 | 393605 | 221E-06 | 7.05E-03 3.85E-03
E-3 0.02 0.04 0.08 007 0.20 2.70E-03 0.02 4.12E-07 A29E-06 | 1.48E-04 | 1.39E-05 0.05 0.02
E-4 8.96E-03 0.0% 0.15 0.11 0.42 3.05E-03 0.02 2.02E-07 2.16E-07 | 2.556-05 | 1.51E-06 | 5.15E-03 2.72E-03
F-1 0.12 007 0.16 0.14 0.28 1.77€-03 004 4.76E-07 1.93E-08 1.35E-04 1.19E-05 0.04 0.02
F-2 0.02 0.70 1.16 0.42 074 .01 021 7.13€-07 . 1.89E-08 1.48E-04 7.40€-08 0.03 0.02
F-3 6.12E-03 0.09 0.27 0.23 0.53 3.67E-03 0.08 2.93€-06 3.55E-05 2.07E-04 3.62E-05 0.14 0.05
Aeferance 0.22 041 1.01 0.12 1.62 5.77E-03 0.06 150E-05 | 1.02E-04 | 5.24E-06 | 3.35€-09 1 1 .83E-03
s ———— I ——
YAV- Toxicity Reference Value. Units: Metals - ug CoChg RoC/day; Organics - ng CoClkg RoC/day, and Dioxins - pg CoC/kg RoC/day.

1 - Hazard Quotient (HQ) = Total Assismitatad (Appendix 0-5-2cYTRV (Tabla 6.3-2b).

2 - Sum of High Molecutar Weigh! PAHs - B Chrysene, Dibenz{a.h) F and Perylana.
3 - Sum of Low Molecular Weight PAMS - 2 y A Acenaphthyl Fiuorane, Napl and P

4 - Totsl PGBs = Sum of Congeners x 2.

5.2.3.7,8-TCOD ey tion for of impacts on mammal; see WHO, 1898.




Appendix D-5-4. Qualitative summary of CaC risks to raccoons in the Raymark Phase 1li
Ecological Risk Assessment.

Raccoon HQ (Benchmark = TRV-Dose)'.
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3 £ £ : g Z 3 £ 3 1 a : 3 3 5
8 2 H Z 3 £ 3 H g 2 3 a 2 2 H
TRV 0.0€+00 7.7E+08 5.0E+07 2.5E+08 0.0E+00 0.0E+00 2.6E+08 2.2E+08 1.4E+08 9.5€4+08 2.5E+07 9.5E+08 5.6E+06 1.0E+08
C 3.97€-05 4.32E-05 1.01E-08 1.21E-05 1.59E-05 0.03 1.04€-05 3.97E-06 1.04E-05 1.76€-05 1.39€-04
C-2 8.04E-05 7.3tE-05 1.41E-08 1.56E-05 2.35E-05 0.04 1.01E-08 4.34E-06 1.01E-05 1.70E-05 2.00E-04
C-3 8.07E-05 8.21E-05 2.37E-08 1.59E-05 2.29E-05 0.05 9.86E-06 1,16E-05 8.86E-08 1.67E-05 1.23E-04
D1 281E-08 8.42€-05 2.73E-08 1.42E-05 2.95E-05 - 0.07 8.80E-08 2.72E-05 A.77E-05 1.50E-08 §.80E-05
D-2 3.48E-05 7.63E-05 312E-08 1.67E-05 3.05E-05 0.07 9.21E-08 1.44E-05 3.20FE-05 1.58E-08 3.96E-05
D3 3.88E-04 9.85E-04 9.53€-06 1.83E-04 2.33E-04 0.04 9.75E€-08 3.70E-08 9.75€-08 1.65€-05 $.37E-04
D-4 7.42E-05 1.18E-04 3.75€-08 J.01E-05 361E-05 0.07 1.19E-05 5.01E-08 1.19E-05 2.00E-08 1.87E-04
D-§5 2.66E-04 4.51E-04 1.48E-08 1.80E-05 1.03E-04 7.01 1.39E-05 2.54E-04 1.39E-05 235E-05 8.41E-03
D-8 5.50E-05 8.87E-05 1.15E-08 1.29E-05 2.B4E-05 0.08 1.13E-05 4.53E-06 1.13E-08 1.92E-05 1.35€-04
E-1 1.43E-04 207E-04 7.26E-07 2.47€-05 5.04E-05 i 4] 8.75€-08 2.56E-08 8.75E-06 1.14E-05 1.76E-03
E-2 - 1.06E-04 i83E-04 1.92E-07 1.83E-0% 3.52E-05 ©0.08 0.43E-00 1.80E-0S 8.43E-08 1.42€-05 1.70E-04
E-3 4.36E-04 9.056-04 4.00€-08 7.10E-05 2.07€-04 0.03 8.33E-08 2.40€E-06 281E-05 1.07E-05 1.26E-04
E-4 7.BBE-05 1.21E-04 1.51E-07 1.08E-08 2.54E-0% 0.05 7.70E-06 2.20E-05 7.70E-00 1.30E-05 2.02E-04
F-t 4.0DE-04 A.17€.04 3.01E-08 $.62E-05 1.45€-04 a.11 0.85€-05 1.60E-04 1.05E-05 8.30E-05 1.86E-04
F-2 4.68E-04 8.39E-04 1.44E-06 4.58E-0% 1.44€-04 0.15 9.97€-08 9.73E-05 1.10E-04 1.48E-04 2.76E-04
F-3 1.10E-03 | 2.38E-Q3 2.08E-05 1.72E.04 4.40E-04 0.12 1.35E-05 1.71E-04 I.TME-4 2.20E-0% 1.20E-04
Reference 3 40E-04 5.24E-05 1.05E-05 3.71E-08 1.49E-08 4.28_E£3 8.88E-05
TRV- Toxicity Aeterance Value. Unis: Metals - vg CoC/kg RoC/day; Organics - ng CoCkg RoCisy; and Dicxing - pg CoCikg RoC/dey.
1 - Hazard Quotient {HQ) = Total Assismilated (Appendix D-5-2cY TRV (Table €.3-2).
2 - Sum of High Moleculasr Weight PAMs - Benzo(a) {a)py Chrysens, Dibenz(ahjanihracens, Fluoranthene, and Perylens.
Fluorens, . and Ph

3 - Sum of Low Molecuisr Weight PAHS - 2.

4 - Tolal PCBs = Sum of Congeners x 2,

§-223,7,8-TCDD equi

Tor predict

of impacts on mammal; see WHO, 1098,



Appendix D-6-1. Wet weight tissue concentrations for determination of Tissue Screening Hazard

Quotients for the Raymark Phase |l Ecological Risk Assessment Investigation'.

§ o
g, : :
§ 2 g g ) g ]
] £ E g , g 2
> g © g E < 2 §
£ s | s | 8| ¢ s | = 2
3 H £ z 2 5 3 r g z
. " g 3 ] £ g 3 E Z § g s M 3 5
13 @ 2 2 £ ] 2 - " E % E g ] 3 5 Kl 3 1
2 g & § E g 3 & ! K 3 a g Z ] g §
b2 & &2 Q [ § 3 3 2 2 z = o H 5 g @ 5
C-1-TISS-SMP MUS 0.12 0.05 0.14 291 0.13 0.01 0.10 8.19 0.66 10.81 0.66 0.66 2.76 0.66 0.66 1.80 0.66 1.32 0.66 0.66
C-2-TISS-SMP MUS 0.12 0.08 0.20 5.14 0.19 0.01 0.09 7.30 0.66 11.70 0.66 0.66 181 0.66 0.66 157 0.66 1.33 0.66 0.66
C-3-TISS-SMP MUS 012 0.06 0.29 4.61 0.27 0.01 0.08 7.23 0.68 13.66 0.68 0.68 21 1.49 0.68 3.10 161 4.22 1.88 2.368
N-1-TISS-SMP MUIS 0.14 0.10 0.14 2.30 013 0.01 0.07 B4 069 13.36 0.69 0.69 344 193 1.65 358 0.69 344 an 0.69
1-2-TISS - SMP MUS 0.13 0.07 on 264 009 0.01 007 7.75 0.66 18.59 0.66 2.66 3.19 1.99 1.59 425 0.66 5.18 3.59 1.99
13- TISS-SMP MUS 0.12 0.12 0.12 2.23 o1 on 0.07 B8.46 0.68 11.56 0.68 0.68 234 0.68 0.68 1.72 0.68 1.35 0.68 0.68
D-4-TISS-SMP MUS 011 0.08 0.19 217 0.11 0.01 0.07 7.03 0.69 16.92 0.569 0.69 3.07 1.48 069 233 0.69 1.37 2.1 0.69
D-s Predicted 0.12 0.14 0.05 2.22 0.21 0.01 0.03 4.80 0.67 0.62 1.90 0.52 0.57 s 858 31.38 27.10 4470 18.07 15.69
D-6-TISS-SMP MUS 0.11 0.12 0.32 3.38 0.18 0.02 0.09 7.94 0.68 10.55 0.68 0.68 182 0.68 0.68 2.50 0.68 1.36 2.04 0.68
E Predicted 0.12 0.02 0.75 1" 1.58 0.10 0.17 16.17 0.12 0.23 0.82 0.16 0.15 1.88 1.93 523 6.80 12.96 5.87 5.44
E-2 Predicted 0.12 0.01 0.29 5.19 0.94 0.03 0.1 7.24 0.02 0.08 0. 0.02 0.02 0.49 0.54 1.55 188 478 2.3 2.09
E-3 Predicted 0.12 0.05 0.1 1.46 049 0.02 0t 9.74 0.26 0.23 2.38 0.22 075 495 9.03 31.38 27.58 51.07 287 18.07
E-4 Predicted 0.12 0.02 0.26 3.97 0.83 0.04 0.12 7.33 0.02 0.05 0.25 0.02 0.02 0.39 0.45 1.39 1.63 4.42 2.21 1.88
F-1 Predicted 0.12 032 0.20 4.24 103 0.02 0.07 16.17 0.37 0.34 3.90 0.54 057 5.04 1007 29.22 32.47 53.74 2435 2273
F-2 Predicted 0.12 0.06 210 30.40 an 0.06 041 83.15 0.12 0.25 .21 0.36 0.27 317 307 1117 15.36 33.05 13.97 14.90
F-3 Predicted 0.2 0.02 0.28 6.95 1.70 0.04 0.15 32.01 0.48 1.05 1.68 0.91 5.27 4.50 15.33 52.68 46.45 82.85 36.40 34.48
Relerence Predicted 0.29 1.43 2.96 62.68 2.04 0.32 0.56 508.68 8.90 8.90 8.90 5.12 6.20 21.20

Species: Ribbed Mussels

1 - Wet wi. conc. = % solids (g dry wi/g wet wt) * dry wt CoC conc.; Appendix A-3.
2-

3
4
5.
6

Tissue values predicted for D-5, E-1 to E-4, F-1 to F-3, and Rel.; see Appendix D-3-5.

- Sum of High Molecular Weighl PAHSs - Benzo{a)anthracene, Benzo(a)pyrene, Chrysene, Dibenz(a h)anthracene, Fluoranthene, and Perylene.

- Swm of Low Molecidar Weight PAHs - 2-Methylnaphihalena, Acenaphthene, Acenaphihylene, Anthracene, Fluorene, Naphthalene, and Phenanthrene.
Sum of individual PCB congeners x 2.

- 2.3,7,B-TCDD equivalent concentration for prediclion of impacls on fish; see WHO, 1998.




Appendix D-6-1. Wet weight tissue concentrations for determination of Tissue Screening

Hazard Quotients for the Raymark Phase Ill Ecological Risk Assessment Investigation'.
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C-1-TISS-SMP MUS 0.12 1.44 0.66 3.96 0.68 9.18 0.66 48.57 0.88 7.68 7.56 B2.06 1325 028 028 028 028 on
C-2-TISS-SMP MUS 0.12 0.66 0.66 3.0t 0.68 1.24 0.68 46.12 0.66 8.75 6.87 7790 1273 027 0.27 0.27 027 012
C-3-TISS-SMP MUS 0.12 2.73 1.49 5.46 1.61 15.09 1.99 58.55 0.68 10.43 10.31 111 17.97 0.27 0.84 0.27 0.27 0.07
D-1-TISS-SMP MUS 0.14 235 0.69 10.19 220 18.59 0.69 66.39 0.69 1"mnn 20.66 130 33.42 0.27 2.20 1.16 027 0.05
D-2-TI1SS-SMP MUS 0.13 372 0.66 9.43 2.39 20.18 0.66 75.96 1.46 12.35 18.59 149 31.68 027 1.12 094 027 003
D-3-TISS-SMP MUS 0.12 0.68 0.68 3.93 1.35 8.36 0.68 49.91 068 9.22 8.97 84.89 15.90 0.26 026 0.26 026 0.38
D-4-TISS-SMP MUS 0.11 159 0.69 5.7% s80 | 1168 | 060 | 6096 | 069 | 1163 | 1057 | 108 | 2396 | 027 | 027 027 027 | o010
D-5 Predicted 0.12 27.58 475 52.30 0.86 149 19.02 27.39 57 9.5 52.30 330 2767 0.38 18.08 0.38 0.38 S5.19
D-6-TISS-SMP MUS 0.1 170 | o068 | 465 | 068 | 1090 | o068 | 4404 | 068 | 726 | 1135 | 8433 | 2083 | 028 | 028.] 028 | 028 | 009
E Predicted 342 6.94 1.22 11.45 0.20 3285 6.16 12.12 122 7.01 1217 6808.80 3435 0.17 0.17 017 017 on
E-2 Predicted 0.12 259 0.40 4.00 0.02 10.80 2.35 3.39 0.38 2,05 3.76 29.94 24.00 0.18 1.03 0.18 0.18 0.03
E-3 Predicted 0.12 3138 437 5B.96 1.33 160 2282 40.57 599 2377 58.96 377 10.09 0.16 0.16 0.72 0.16 0.07
E-4 Predicled 0.12 227 0.36 J.63 0.02 9.62 215 2.75 0.33 1.66 3.33 26.72 13.66 0.18 1.3 0.18 0.18 0.05
F-1 Predicted 0.12 2922 5.20 51.96 127 155 25.98 43.76 6.82 2435 53.58 385 4322 225 1114 0.28 1.30 0.10
F-2 Pradicled 0.12 13.03 298 26.53 0.30 7225 16.76 17.98 3.17 8.78 26.07 197 4925 .24 6.19 265 212 0.08
F-3 Predicled 0.12 41.68 7.18 101 4.41 260 40.71 68.20 11,49 37.35 81.41 610 41.37 0.33 10.92 9.01 0.33 0.04
Refarence Predicted OVQ 5.93 8.90 8.90 8.90 297 J&l 11.05 191 2.03 0.10
Species codes:

1 - Wet wt. conc. = % solids (g dry wi/g wet wi) * dry wi CoC conc. (Appendix A-3).

2 - Tissue values predicted for D-5, E-1 10 E-4, F-1 to F-3, and Ref. (see Appendix D-3-5).

3 - sum of High Malecular Weight PAHs - B {: {a)pyrene, Chry , D (a,h)anthracene, Fluoranthens, and Perylene.

4 - sum of Low Molecular Weight PAHSs - 2-Methyinaphihalene, Acenaphthens, Acenaphihylene, Anthracene, Fluorene, Naphthatene, and Phenanthrene.
§ - Sum of individual PCB congeners x 2.

8 - 2,3,7,8-TCDO equivalent conc: ion for prediction of imp

on fish (WHO, 1998).



Appendix D-6-2. Tissue Screening Concentration Hazard Quotients for the Raymark Phase Il Ecological
Risk Assessment Investigation'.

i ; ;
£ § £ H 2 g
:l: g i
] E : | SEAR NS
~ £ g - > = n - ;
g 1§ |68 Ple g3 I £ 5 § : ; g T3
: 21313 t | ¢l g | Bl g (3312 3|8 )8 |E 3 | &
TSC Benchmark 0.60 0.80 0.62 0.40 4.69 0.3¢ 46.82 381 NA NA NA NA NA 126000 4500 18000 173000 | 416000 | 417500
C-1-TISS-SMP Mus 0.09 0.18 469 033 2.46€E-03 0.26 3.08£-03 218 219E-05 | 1.47€-04 | 2.67E-05 | 1.04E-05 | 1.59€-06 | 3.16E-08
C-2-TISS-SMP MUS 0.14 0.26 829 0.49 2.83E-03 023 4.89€-03 191 1 44E-05 | §.47E-04 | 3.6BE-05 | 9.06E-06 | 1.99E-06 | 3.1BE-06
C-3-TISS-SMP MUS 0.11 0.36 7.43 0.69 2.65E-03 020 2.92€-03 1.90 1.68€-05 | 2.31E-04 | 3.79€-05 | 1.79€-05 | 2.88E-08 | 1.01E-05
0-1-TISS-SMP MuUs 0.7 0.17 an 0.33 261E-03 0.18 1.91E-03 PAL) 2.73E-05 | 4.29E-04 | 9.18E-05 | 2.07E-05 | 1.68E-08 | B.25E-06
D-2.TISS-SMP MUS o 0.14 426 0.23 2.60E-0 0.18 284E-03 204 253E-05 | 4 436-04 | B.ASE-05 | 2.46E-08 | 1.60E-06 | 1.24E-05
D-3-TISS-SMP MUS 0.20 0.15 3.59 029 2.62€-03 0.18 23903 222 1.85E-05 | 1.506-04 | 2.76E-05 | 9.95E-06 | 1.63E-08 | 3.24E-06
0-4.TISS-SMP Mus 0.10 0.24 350 027 225 03 019 2.4BE-03 1.8% 2.43E-05 | 3.29€.04 | 3.82E.05 | 1.ME-05 | 1 65€.06 | 3.20E 06
[1X] Predicted| 023 0.0? 358 052 2.89E-03 009 0.01 126 4.53E-08 | 1.276-03 | 4.75E-04 | 1.84E-04 | 6.52€-05 1.07E.04
1) G- TISS-SMP MUS 0.21 0.40 5.45 046 3.368E-03 0.22 2.04€-03 209 1.44E-05 | 1.51E-04 | 3.78€-08 | 1.44€-05 | 1 64E-08 3.26E-06
E Prodicled| 0.03 0.4 7”9 397 0.02 043 0.09 424 1.10E-06 | 4.14€-04 | 1.07E-04 | 302€-05 | 1.63E-05 | 3.10E-05
E-2 Predicted 0.02 0.36 8.38 237 6.50E-03 0.28 0.04 1.90 1.87€-07 | 1.10€-04 | 2.01E-05 | 8.97E-08 | 4.52E-08 | 1.14E-05
|3 Predicted 0.08 0.14 2.38 123 361E-08 028 4.75E-03 256 5.96E-06 | 1.10E-00 { 5.02E-04 | 1.81E-04 | 6.80E-05 | 1.22€-04
E4 Predicted 0.03 032 6.41 210 7.46€-00 0.32 0.02 1.82 1.80€-07 | 8.74E-05 | 2.528-05 | B.05E-06 | 3.93E-06 | 1.06E-05
F-1 Predicted 054 025 6.83 259 4.58E-03 0.19 5.94E-03 .24 4.51E-06 | 1.90€-00 | 5.59E-04 | 1.69E-04 | 7.81E-05 | 1.29E-04
F-2 Pradicted| 0.1 283 49.04 7.83 0.0t 1.07 0.02 2182 2.18€-06 | 7.03E-04 | 1.79E-04 | 6.46E-08 | 3.69€-05 7.92€-05
F-3 Pradicted 0.03 0.32 11.21 4.29 9.39E-03 0.39 9.80E-03 8.40 4.18€-05 | 1.006-00 | 8.51E-04 | 3.05E-04 | 1.12E-04 | 1.98E-04
Reference Pradicied 241 370 101 §.14 0.07 144 0.14 18.40 7.08E-08 | 1.08E-03 | 404E-04 | 20ES 149EC5 | S.10E-05

Species: Ribbed Musseis

Unils: metals = /g wet wi.; organics = ng/g wet wi.

1 - TSC-HQ = Wet Weight Concentration {(Appendix D-6-1 YTSC Benchmark (Table 6.2-2).

2 - Tissua values predictad for 0-5, E-1 to E-4, F-1 10 F-3, and Ret.; see Appendx D-3-5.

3 - Sum of High Molecutar Weight PAHs - Chwy , Dibenz(a,h) F and Perylene.
4 - Sum ol Low Molecuiar Weight PAHS - 2 A Anthracene, x and PI

& . Sum of indivicual PCB congeners x 2.

6-223,7,8:-TCDD equival lon for prediction of impacts on fish; ses WHO. 1998.
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Appendix D-6-2. Tissue Screening Concentration Hazard Quotients for the Raymark Phase Il Ecological

Risk Assessment Investigation'.

w 5 E
] : ]
H € g
-3 2 ® " - " .
SR S| SRR : 8w o lwl. |3
IR R RN IR RR RN AR AR AR AR AR SEAEEE NS
- e o - o -
3 813 |3 ARSEEREEEREREE RS B s | 3|33 |4
¥SC Benchmark NA 1008000 NA 173000 167000 18000 11000 NA 1008000 NA 6500 NA 12000 42000 NA 440 53.60 53.60 53.60 53.60 50.00
C-1-TISS-SMP MUS 6 S4E-07 B.33E-06 | 2.95E-06 | 2.20€-04 | 6.00€-05 6.54E-07 3.88€-03 6.40E-04 | 1.80E-04 0.03 S.15€-03 { S.15E-03 | 5.15€-03 | 5.15€-03 | 2.12E-03
C-2-TISS-5MP MUS 8.57E-07 3BIE-06 | 397E-06 | 1.67E-04 | 6.03€-05 6.57E-07 3.50€-0 5.63E-04 | 1.64E-04 003 4.95E-03 | 4.95E-03 | 4.65E-03 | 4.95€-03 | 2.45E-00
C-3-TISS-SMP MUS 2.)4E-06 1.58E-05 | 8.92E-06 | 3.04E-04 | 1.47E-04 1.97€-08 4.39E-03 H.69E-04 | 2.45E-04 0.04 4.90E-03 0.02 4.98E-03 | 4.96E-03 | 1.48E-03
D-1-TISS-SMP MuUs 6.83€-07 1.59E-05 | 4.12E-08 | 5.66E-04 | 2.00E-04 6.83E-07 4.24E-03 B.76E-04 | 4.92E-04 0.08 S.01E-03 0.04 0.02 S.01E-03 | 9.65E-04
D-2-TISS-SMP MuUs 1.97€-06 2.45E-05 | 3.98E-06 | 5.24E-04 | 2.17E-04 6.58E-07 5.11E-03 1.03E-03 | 4.43E-D4 0.07 4.95€-03 0.02 0.02 4.95E-03 | 5.34E-04
0-3-TISS-SMP MuUs 6.70€E-07 3.91E-06 | 4.05€-06 | 2.19E-04 { 1.23E-04 6.70€-07 3.59€-03 768E-04 | 2.14E-04 0.04 4.93€-03 | 4.93E-03 | 4.93€-03 | 4.93€-03 | 7.66€E-03
D-4-TIS5-SMP MuUs 6.81E-07 9.17E-06 | 4.12E-06 | 3.17€-04 | 1.63E-04 6.81E-07 423E-09 9 69€-04 | 2.526-4 0.08 5.13€-03 | 5.12E-03 | S13E-03 [ S13E-03 | 21E.12
0-5 Predicied 1.56E-05 1.59E-04 | 2.85E-05 | 2.91€.03 | 7.78E-05 1.88E-05 1.90E-04 T.92€-04 | 1.25€-00 829 7.00€-03 oM 7.00€-03 | 7.00E-00 (LA T4
D-6-11SS-SMP MUS 6.75E-07 9.84€-06 | 4.08E-06 | 2.59€-04 | 6.19€-05 8.75E-07 3.14E.03 6.05E-04 | 2.706-04 0.05 $.29€-03 | 5.20€-03 | 5.29€-03 | 5.29E-03 | 1.87E-(1)
TE Predicied 5.39€E-08 4.01€-08 | 7.29€-06 | 6.36E-04 | 1.62€.05 6.10E-06 9.25E.08 §.85E-04 | 2.90E-04 781 JATE-03 | 3.17E-03 | 3.17E-03 | 3.17E-0a 00
E-2 Predicied 2.07E-06 1.50E-05 | 2.39E-06 | 2.22E-04 | 2.14E-08 2.33E-08 2.42€.05 1.71€-04 | 8.96E-05 0.05 J.42€-03 0.02 3.42€-03 | 3.42E-07 | 6.79€-04
E-3 Predicted 1.79€E-05 1.81E-04 | 2.62€-05 | 3.2BE-03 | 1.21E-04 2.26E-05 8.00€-05 1.98€-03 | 1.40€-03 0.02 3.04E-03 | 3.04E-03 0.01 J.04E-03 | 1.29E-01
E-4 Predicted 1.86E-08 1.31E-05 | 2.17E-06 | 2.02€-04 | 2.06E-06 2.13E-08 1.77€-05 1.39€-04 | 7.92€-05 0.03 3.27€-03 0.03 .27€-00 | 3.27E-00 | 9.59€-04
F Predicied 2.25€-05 1.69€-04 | 2.11E-05 | 2.89E-03 | 1 15E-04 2.57€.05 1.55€-04 2.03E-03 [ 1.20€-03 0.10 0.04 o 5.18E-03 0.02 1.926-03
F-2 Prediciod 1.48E-05 7.53E-05 | 1.78E-05 | 1.47€-03 | 2.71E-05 1.86E-08 1.43€-04 BASE-04 | 6.21E-04 on 4.46E-03 0.12 0.05 0.04 1.80E-03
£-3 Predicled 3.42€.05 241E-04 | 4.30£-05 | 5.59€-01 | 4.01E-04 4.03E-05 1.11E-04 J.11E-03 | 1.4€-03 0.09 8.11€-03 0.20 0.17 6.11E-03 | T17E-04
Relerence Predicied B 34308 | sa€05 | asEor | woseoe 2.00E-08 1.37E-3 2I06-04 | 24304 40103 2.0E-3
Species: Ribbed Mussais

Unit; metals = ug/g wel wi.: organics = ng/g wel wt.

1 - TSC-HQ = Wet Weight Conceniration (Appendix D-6-1/TSC Benchmark (Tabie 6.2-2).
2 - Tissue values predicted for 0-5, E-1 1o E-4, £-1t0 F-3, and Rel. (see Appandix D-3-5).
3 - sum of High Moleculay Waeight PAHs - B,
4 - sum of Low Molecular Weight PAHs - 2.

v Chrysene, Dibenz(a.h)snthracene, Fluoranthens, and Perylene.

P X phttrylane, Fluorene, Napi
S - Sum of individual PCB congeners x 2.
6-22,7,8-TCDD eq for

of impacls on fish (WHO, 1998).
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Appondix D-7-1a. Molar conicentrations of CoCs in Target Receptors for the Raymark Phase 1l Ecological Risk

Assessment Investigation'.

@
3 2
[
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s £ E £
AR SRR NN ARARER
L
. " E € - é $ £ § g s b4 5
£ 8 E £ & g 3 3 i £ H £ | 3 3 g g
: AR RN AR EEERE RN Fli i
3 8 3 3 3 2 q g z o o 2 . £
Molecular Weight 12 §2.00 €3.55 207 201 £8.69 €5.37 170 142 1 156 154 152 178 228 252 252 252
C-1-TISS-SMP MUS 39E-03 0.02 0.38 531E-03 4.79E-04 0.01 1.04 0.03 083 003 .04 018 0.04 00 007 002 0.04 0.02
C-2-TIS5-SMP MUS 5.96€-03 003 0.67 7.72€.03 S.4BE-04 0.0 083 003 (1) 0.03 0.04 0.0 0.06 003 0.06 002 0.04 002
C-3-TIS§ SMP MUS 4.54E-03 0.04 0.58 0.01 4.99E-04 0.01 0.89 0.03 0T 0.3 0.04 011 0.08 003 [X]] 005 013 0.08
D-1-TISS-SMP MUS 8.58€-03 0.02 0.2¢ 4.50E-03 4.44E-04 852E-03 0.90 0.03 (X ) (] 0.03 0.18 0.09 007 [ X1} 0.02 0.90 010
D-2-TISS-SMP MUS 4.36E-03 0.02 on 333E-03 4 50E-04 8.86E-03 0.89 0.03 0.68 0.63 013 016 a.10 007 0.14 002 015 on
D-3-TISS-SMP MUS 8.81E-03 0.02 0.28 4.49€-03 4.99E-04 9. ME-03 1.08 0.03 088 0.03 004 0.12 0.04 0.03 0.08 002 004 0.02
D-4-TISS-SMP MUS 5.07€-03 0.03 032 4.83E-00 4.99E-04 0.0 1.02 0.04 113 0.03 0.04 (21 0.00 0.04 ©.10 0.03 005 o.08
D-s Predicied | 997€-03 8.24€-03 028 8.10E-03 5.53E-04 481E.03 080 0.03 0.04 0.08 0.03 0.03 on 039 112 028 145 050
D-6-TISS-SMP MUS 0.79€-03 0.05 0.47 7.72€-03 § 98E-04 0.01 1.07 0.04 0.85 0.03 0.04 0.10 0.04 0.03 0.10 0.02 0.05 0.07
E1 Predicted | 1.14E-03 0.12 143 0.08 4.06€-03 002 202 §.05E-03 001 0.03 8.63E-03 7.90E-03 0.10 0.09 0.9 0.22 0.42 0.19
€-2 Predicted| 1.01€.03 0.05 067 0.04 1.25€.03 001 0.9 1.13E03 | 4.60E-03 0.01 1.29€-03 1.25€-03 0.03 0.02 a.08 0.06 018 0.07
E-3 Predicted| 352€-03 0.02 0.19 002 8 92E-04 0.02 122 0.01 001 010 0.01 0.04 027 041 192 089 1.8 o7
€-4 Predicted | 1.42E-02 0.04 0.5 0.03 1.43E-03 002 0.92 1.09€-03 | 2.96E-03 0.01 1.19€-03 1.206-03 0.02 0.02 0.08 0.05 0.14 0.07
F-1 Predicted 0.02 0.03 , oss 0.04 8.76E-04 0.0 202 002 0.02 0.17 0.03 0.03 0.31 0.4 1.05 1.05 1.74 079
F-2 Predicted | 4.60€-03 033 392 0.12 2.54€.03 008 10.41 5.82€-03 001 0.05 0.02 0.0 017 0.14 0.40 0.50 1.07 0.45
F-3 Predicted | 1.258-03 0.04 0.90 0.07 1.80E-03 0.02 4.0 0.02 0.06 0.07 0.04 0.28 0.24 0.70 1.89 1.51 2.69 1.18
Reference Predicted 0.04 0.20 3.40 0.03 S.53E-03 0.03 .10 0.20 0.20 0.17 0.08 0.08 0.20

Units: metals = moles/g dry wt; organics = nmoles/g dry wi.

1- Molar conc. = dry weight conc. (Appendix A-3)/Molecular weight (Table 6.2-4).

2 - Tissue values predicted for D-5, E-1 to E-4, F-1to F-3, and Reference; see Appendix D-3-5.
3 - Sum of High Molecular Weight PAHs - Benzo(a)anthracene, Benzo({a)pyrene, Chrysene, Dibenz{a,h)anthracens, Fluoranthene, and Parylene.

4 - Sum of Low Molecular Weight PAHSs - 2-Methylnaphthalene, Acenaphthene, Acenaphthylene, Anthracens, Fluorene, Naphthalena, and Phenanthrene.

5 - Sum of individual PCB congeners x 2; see Appendix D-7-1b.




Appondix D-7-1a. Molar conconlrations of CoCs In Targel Receplors for the Raymark Phase Il Ecological Risk
Assessment Investigation'.
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Motecular Weight 276 228 278 202 168 241 276 158 128 252 178 202 203 317 318
C-1-TISS-SMP MUS 0.02 0.08 0.02 0.16 0.03 0.32 0.02 256 164 0.02 036 031 3 033 7.23E-03
C-2-TISS-SMP MUS 0.02 0.02 0.02 012 003 025 0.02 242 184 002 0.31 028 aw 032 6.92€-03
C-3-TISS-SMP MUS 0.07 0.10 0.04 0.22 0.08 0.50 0.08 2.99 1.79 0.02 047 0.61 4.40 0.43 6.76E-03
D-1-TISS-SMP MUS 002 0.00 002 037 0.10 (X1} 0.02 308 156 0.02 0.48 074 455 073 0.03
D-2-TISS-SMP MUS 005 012 0.02 0.35 0.1 063 0.02 162 195 0.04 052 069 556 [ 3]] (X
D-3-TIS5-SMP MUS 0.02 0.02 0.02 0.16 0.07 028 0.02 257 148 0.02 0.42 036 341 033 6.76E-03
D-4-TISS-SMP MUS 0.02 0.07 0.02 027 0.10 048 0.02 385 203 0.03 062 049 5m 003 8.18E-03
D-5 Predicted 0.46 0.09 0.14 212 0.04 5.08 0.56 142 0.00 0.10 044 212 12.34 27 9.65€-03
D-6-TISS-SMP MUS 0.02 0.07 0.02 0.20 0.04 0.40 0.02 246 140 0.02 0.8 049 87 002 7.86E-03
E-1 Predicted 0.18 028 0.04 0.48 9.07E-03 112 0.19 063 004 0.04 032 049 ase 3 4.39E0
€-2 Predicted 0.06 0.09 0.01 0.18 1.16E-03 037 007 0.18 00} 0.0 0.09 0.15 121 002 4.T2€-03
E-3 Predicted 0.54 112 0.13 239 0.07 5.42 a.6e 210 0.02 0.19 109 239 1523 9.9IE-13 002
E-4 Predicted 9.0¢ 0.00 0.0 0.5 1.12E-03 0.33 0.08 0.14 7.ME-03 001 0.08 0.13 1.08 0.01 4.51E03
F-1 Predicted 0.87 108 0.15 2.10 0.08 5.20 o7 227 0.08 022 192 217 15.54 0.04 7.15€03
F-2 Predicted 0.44 047 0.09 1.07 0.01 245 0.50 0.03 0.08 0.10 045 1.08 798 0.05 0.07
F-3 Predicied 1.02 149 0.21 4.07 0.22 8.83 1.21 354 0.06 0.37 1.72 329 24.63 0.04 0.23
Reference Predicted 0,00 0.11 0.15 0.18 0.50 0.04 1.24 0.24 0.08 0.19 3.28 8.40€-04

Units: metals = Fmoles/g dry wi; organics = nmoles/g dry wt.

1- Molar conc. = dry weight conc. (Appendix A-3)/Molecular weight (Table 6.2-4).

2 - Tissua values predicted for D-5, E-1 to E-4, F-1 to F-3, and Relerence; see Appendix D-3.5.
3 - Sum of High Molecular Weight PAHs - Benzo{a)anthracens, Benzo(a)pyrens, Chrysane, Dibenz{a h)antiwacens, Fluoranthene, and Perylene.
4 - Sum of Low Molecular Weight PAHs . 2-Methy Acsnapt . Acenaphthylene, Fluorens, Napt , and Pher

S - Sum of individual PCB congeners x 2; sea Appendix D-7-1b.




Appondix D 7-1b. Molar concentrations of PCB cbngeners in Target Raceptors for the Raymark Ecological Risk Assessment Investigation"?.
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Molecutar Welght 23 258 258 258 292 22 292 202 128 326 226 26 81 %1 31 281 385 E 395 35 4% 4% 484 490
C-1-TISS-SMP MUS 001 | 893603 | 893E 03 | 8.93E-03 | 7 B3E-03 | 7 BAE-G3 | 7.88E 00 | 7.88E.00 [ 7 0SE-03 | 7.05E-03 | 7.08E-03 | 7.05E-03 S37€.03 | 6 37E.00 | 6 3TE03 | 8 37E-00 | 5.82€-03 | 582€-00 | 5.62E-03 | $ 02603 | 5.35€-00 | $.35E-03 | 4 95E.00 | 4G1E03
C-2-TIS5-SMP MUS | 906€-co | 8 see0a|nseear|eseeoa|rs300| 753600 ] 750E 00| 759600 | 6.74E.00 | 674E-00 | 874E03 | 6.74E-00 | 6.10E-03 610603 | 8 1000 | 810803 | 8 s7€.00 | 5.57€.00 | 857603 | 5.57€.00 | 5.42€-00 | 5.12E.03 | 4 T4E- | 4 AIE-D
C-3-TISS-5MP MUS | 964E.00 | m3seon | e ase0s | saseoa 7601 |738E-08 | 736600 | 736E00 | 8SOE03| 003 | 659U | 8.59E-03 | 6 96E-03 596603 | 5.96603| 002 |Sa4ec0|saEos]| 002 |5eeE|500€00| 8.00E-03 | 463E03 | 4.31E0
0-1-TISS-SMP MUS Je74Eca|757E03| 757608 757E00| 005 |663E-03] 002 002 |s97E03| 005 001 |S97E03 | 540E-00 |S40E02| 000 004 |493600}493E00] 004 |4.93E-03 | 4540 | 4.54E03 | 4 20€00 | 1HE-0I
0-2-TISS-SMP MUS |sose.ca|777€.03| 777800 | r77E0a | 002 |eesEw| 002 003 |613E-00| o005 002 002 |sS4E03|58Em| 003 006 | 506603 |508E0a| 003 |S06E-00| 485603 | 4 85E-03 | 4 31E00 | 4.OIEDD
D-3-TISS-SMP MUS | 964E-03 | 8.35€-03 | 8 35€-00 | 8 35E-03 | 7.38E-03 | 7.36€-03 | 7 I6E-03 | 7.36E-03 e50E03]| 002 |&50E-m | 859E0) | 506E.00 | 5.96E-03 | 5.96E03| 002 |5.44E03 | S44ECI[ 0O 544603 | 500603 | 5 00E-03 | 4.63E-03 | 4.31E00
D-4-TISS-SMP MUS o0 00! 0.01 0.01 0oa |sooes| oo [ssoE0a|787603| o003 |797E43| o002 |7.20E00 | 720609 002 oot |eseEoa|esseoa] 003 |ssac.0a]e0sE-0d|805E00] 560603 |5 21E03
D-8-TIS5-SMP MUS oot | 971€-03 | 971600 | 9.716.00 | 8.56E-03 | 8 56€-03 | 8.56E-00 |8 56E03 | 766E-3 | 00D 766E-03] 002 [693E01}8MELI| 002 004 |832600[8EQ] 002 6.32€-00 | 5.02E-00 | 5.02€-03 | 5.39€-03 | 5.01E-00

1- Molar conc. » dry welght conc. (Appendix A-3¥Moleculas weight.
2 - Units: metals = g dry wt; Ncs = g dry Wi,

*




Appendix D-7-2. Critical Body Residue Hazard Quotients for Target Receptors for the Raymark Phase | Ecological Risk Assessment'.

Metals Organlcs
w (2]
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s .4 @ 8 £ 8 g s & 2 £ 5 5 a

n (7] < [&] (&) o ] = 4 9] N o = a
C-1-TISS-SMP MUS 0.01 1.5€-2 43E-3 2.8E-1 7.3E-3 1.1E-3 . 8.1E-3 9.6E-3 0.02 8.4E-3 1.7€-3 6.4E-6
C-2-TISS-SMP MUS 0.01 2.2E-2 8.1E-3 0.48 1.1E-2 1.2E-3 7.0E-3 1.5E-2 0.01 8.0E-3 1.6E-3 6.2E-6
C-3-TISS-SMP MUS 0.01 1.7E-2 8.2E-3 042 1.5E-2 1.1E-3 6.0E-3 8.8E-3 0.01 1.1E-2 2.2E-3 6.0E-6
D-1-TISS-SMP MUS 9.4E-3 2 5E-2 3.6E-3 0.19 6.3E-3 9.9E-4 48E-3 §.2E-3 0.01 1.2E2 37E-3 2.4E-5
D-2-TISS-SMP MUS 1.5E-2 1.6E-2 3.0E-3 0.23 4.6E-3 1.0E-3 5.0E-3 8.0E-3 0.01 14E-2 36E-3 2.0E-5
D-3-TISS-SMP MUS 0.02 3.3E-2 3.6E-3 021 6.2E-3 1.1E-3 55E-3 7.3€-3 0.02 8.5E-3 1.9E-3 6.0E-6
D-4-TISS-SMP MUS 1.9E-2 1.9E-2 6.4E-3 0.23 6.7E-3 1.1E-3 6.6E-3 8.8E-3 0.02 1.3E-2 1.4E-4 7.3E-6
D-5 Predicted 6.0E-3 37E-2 1.5€-3 0.21 1.1E-2 1.2E-3 27E3 3.1E-2 0.01 3.3€-2 1.4E-2 B.6E-6
D-6-TISS-EMP MUS 1.6E-2 3.7E-2 1.0E-2 0.34 1.1E-2 1.6E-3 7.2E-3 6.7E-3 0.02 9.2E-3 1.1E-4 7.0E-8
E-1 Predicted 51E-2 43E3 22€-2 1.03 8.6E-2 9.0E-3 1.3€-2 2.7E-1 0.03 9.0E-3 1.7€-2 3.9E-8
E-2 Predicted 2.9€-2 3.8E-3 8.4E-3 0.48 S.1E-2 28E3 8.5E-3 1.2E-1 0.01 3.0E-3 124 4.2E-8
E3 Predicted 2.4E-2 1 3E-2 3.3€-3 0.14 2.7E-2 15€.3 8.6E-3 1.4E-2 0.02 3.8E-2 5.0E-5 1.7E5
E-4 Predicted 3.1E-2 5.3€-3 7.5E-3 0.37 4.5E-2 3.2€-3 9.8E-3 6.6E-2 0.01 2.7E-3 6.8E-5 4.0E-6
F-1 Predicted 9.7E-3 8 8E-2 5.7E-3 0.39 5.6€-2 20E-3 5.7E3 1.8E-2 0.03 39E-2 2.2E-4 6.4E-8
F-2 Predicted 35E-2 1.8E-2 6.2E-2 2.83 1.7€1 57E-3 3.3E-2 6.6E-2 0.17 20E-2 25E-4 6.1E-5
F-3 Predicted 1.6E-2 4.7E-3 7.5E-3 0.65 9.3E-2 4.0E-3 1.2E-2 3.0E-2 0.06 6.2E-2 2.1E-4 2.1E-4

Relerence Predicted 8.7E-2 1.6E-1 3.6E-2 2.46 4.7E-2 1.2€-2 1.8E-2 1.8E-1 0.05 8.1E-3 4.3E-6

Species: Ribbed Musssis

1 - CBR-HQ = Tissue conc. {Appendix D-7-1a)/CBR Benchmark (Table 6.2-4).
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Introduction

This Work Plan has been prepared under Contract Number DACW3396D0004.
Delivery Order Number 9. The Scope of Work (SOW) requires Science Applications
International Corporation (SAIC) to provide chemical and toxicological assessment
support services to evaluate sediments in the Raymark Superfund site study area. The
purpose of this Work Plan is to describe the sampling methods, the chemical and
toxicological analyses, and the report format which will be used to complete this
evaluation. This evaluation is intended to provide the necessary information to reach a
conclusion regarding the degree and extent of ecological risk posed by chemical

contamination at Raymark.

Objective and Scope-

The overall goal of this site-specific investigation is to use the USEPA's
Ecological Risk Assessment Framework and applicable EPA Region | guidance to
generate and interpret the data required to complete the ecological risk assessment for

the Raymark study area.

This ecological risk assessment (ERA) will follow the organization suggested in
Eco Update (USEPA, 1991) with appropriate elements from the EPA Region |
Supplemental Risk Assessment Guidance for the Superfund Program (USEPA, 1989)
and Risk Assessment Guidance for Superfund, Volume Il Environmental Evaluation
Manual (USEPA, 1989a). These guidance documents recommend a “weight of
evidence” approach to assess potential ecological risks. This approach will be based
on evaluation of contaminant analytical data relative to environmental benchmarks,
sediment toxicity, and potential for bioaccumulation of chemicals and food web
exposure modeling. Evaluation of risks will be based on the preponderance of data;
locations where a greater number of endpoints suggest adverse risks are presumed to
indicate a greater probability of adverse risk. Details of sampling locations, analytical
methodologies, and interpretation approaches to risk characterization are discussed in

the following sections.

Station Locations and Sampling Methods

Sediment Sampling Plan. Surface sediment samples (0-15 ¢cm depth) will be
collected from Areas C (n=3), D (n=6), E (n=4), and F (n=3). In addition, one field
duplicate shall also be collected. Location coordinates are presented in Table 1. A
schematic of the entire sampling site and aerial photographs of Areas C, D, E, and F
are presented Attachment A.  Three sites, designated C1 -C3, will be sampled in Area
C. Six sites, designated D1 - D3 and D4 - D6, will be sampled in Areas D1 and D2,
respectively. Four sites, E1 - E4, will be sampled from Area E and three sites, F1- F3.

will be sampled from Area F.



Locations of all sampling sites will be Surveyed using a difterential GPS,.
Accuracy will be +/- 3 meters or less. A Trimble 4000 RSi GPS receiver interfaced with
a Trimble DSM PRO differential beacon receiver will be utilized to provide real-time
positioning data in the North American Datum of 1983 (NAD 83). Differential corrections
will be obtained from the US Coast Guard station broadcasting from Montauk Point,
Long Island, NY to provide the required accuracy. Individual sampling stations will be
selected in coordination with the Contract Manager in the field at the initiation of the
field effort. All environmental sampling stations will be marked with PVC stakes and
high-flyers during the first two field days and will be majntained for the duration of the

effort.

Sediments will be collected for 1) chemical analyses of both bulk samples and
pore water samples and-2) toxicological analyses of bulk sediments only. Up to five
gallons will be required at each station. One gallon will be used for the toxicity test, 1
gallon will be used for chemical analyses, and the remaining gallons 3 will be used to
extract pore water (discussed below) for chemical analyses.

Both intertidal and subtidal samples will be collected to approximately 6" depth
unti! 5 gal. of wet sediment are obtained. Care will be taken to prevent loss of fines as
well as to minimize the entrainment of excess water into the sample. Clean techniques

airstone will act as an effective filter to remove the majority of particulates. Sample
chain of custody procedures will be followed.

To support Human Health Risk Assessment data needs, surface core samples
(0-3" depth) will be taken at 9 locations near the Housatonic Boat Club (Area B).
Stations will be identified after a site visit with state regulatory personnel. Sampling
locations will be measured using differential GPS as described above. One field
duplicate sample will also be collected. The geographic positions of each sampling
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location will again be obtained using the navigation procedures described above. A
pre-cleaned 3-inch diameter, rigid core tube will be pressed into the sediment by hand
to the desired penetration depth to collect sediment, then capped on the top and
bottom. Cores collected from shallow, subtidal areas may require the use of longer
lengths of rigid core tube and a check valve assembly to ensure sufficient depth of
penetration and material recovery.

Biota Sampling Plan. Nine (9) tissue samples shall be collected for chemical
analyses. Bivalves (i.e., mussels and oysters) will be collected from three stations in
Area C and bivalves and fish will be collected from six stations in Area D. Tissue
samples will not be collected from Areas E and F. As much as possible,
sediment-sampling locations shall be co-located with biological sampling focations.
Should specific sampletypes not be available at specified locations, SAIC will collect
alternate species and/or adjust sampling locations to collect the required sample

numbers.

Aluminum minnow traps will be baited with bread and placed in the subtidal zone
at low tide and connected via line to a shoreline stake. Minnow traps will be checked
twice daily at low tide until sufficient numbers of the target species are obtained for
chemical analysis. Fish will be transferred from the traps to clean glass jars after each
collection and placed on ice for transport to a storage facility in Newport, Rl where
arriving samples will be composited (within station) with samples collected previously
and frozen at -20°C until needed. ' '

Sample Analysis Plan

Toxicity Testing Procedures. Bulk sediments shall be evaluated in the 10-day
solid-phase amphipod test using the marine amphipod, Ampelisca abdita. Test
conditions are summarized in Table 2. Briefly, bulk sediments will be evaluated
according to EPA procedures for the 10-day solid-phase amphipod test (USEPA, 1994).
The test will be conducted for 10 days using 1 L glass jars containing 175 mL of
homogenized sediment and 800 mL of overlying seawater. Exposure will be static at
20°C with a continuous lighting. Test chambers will be aerated to maintain acceptable
oxygen levels. Twenty unfed sub-adult test organisms per chamber will be used.
Water quality parameters will be monitored: pore water ammonia will be measured at
the beginning of the test; overlying water ammonia, pH, salinity, and dissolved oxygen
will be measured at the beginning and the end of the test; and temperature will be
recorded daily in one chamber and continuously in the water bath. Survival, measured
as the number live retrieved at the end of the tesi compared to the number added, will
be determined. Survival will be compared to a negative laboratory performance control

sediment.

Sediment Chemistry Analysis. Sediment samples for ecological risk
characterization (n=17) will be analyzed for dioxins, PCBs (congeners), organo-chlorine
pesticides, PAHs and metals (As, Cd, Cr, Cu, Hg, Ni, Pb, Ag, Zn) according to methods
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outlined in the NOAA Status and Trends Program (NOAA, 1998) and methods detailed
in Table 3. In addition, sediment samples will be analyzed for physico-chemical
teatures (i.e., percent moisture, grain size, and TOC) as weil as AVS:SEM. Methods for
the analyses and QA/QC protocols are described below.

For organic contaminants (PCBs, pesticides, and PAHs) the sample aliquots will
be chemically dried and contaminants will be extracted. The extract will be
concentrated and purified using Florisil/silica gel column chromatography.
Subsequently, the concentrated and purified extract will undergo instrumental analysis

(NOAA, 1998).

Dioxin analyses will be performed in accordance with EPA method 1613B.
Method 1613B includes procedures for acid/base back extraction, gel permeation
chromatography (GPC), silica gel, alumina, and activated carbon column cleanups. and
an anthropogenic isolation column for the removal of lipids.

Samples will be prepared for trace metal analysis using microwave digestion.
Three to five g of sample will be treated with 5 mL concentrated nitric acid, 2 mL of
concentrated hydrochloric acid, and 3 mL of deionized water. The digest will be
allowed to cool, and volumetrically diluted to a final volume of 100 mL.

The metals analyses will also be performed in accordance with the NOAA Status
and Trends Project Report (1998). Procedures will include ICD, GFAA, and cold vapor
hydride generlation methods depending on the analyte and matrix (Table 3). Multi-
elemental techniques such as these provide sensitive results with a high degree of
accuracy and precision (NCAA, 1998).

For metal analyses, a Varian SpectrAA 20 flame atomic absorption
spectrophotometer and a Varian SpectrAA 400 Zeeman graphite fumace atomic
absorption spectrophotometer will be used to determine the concentration of trace
metals. Each unit will be equipped with data stations and autosamplers. For all metal
analyses, a three point calibration curve plus blank will be established.

Quality control samples will be processed along with each batch of samples.
Adherence to the specified QA/QC procedures is particularly important in that it
provides a basis for comparing data among different methods and different
laboratories. MDLs (method detection limits) will be established for each analyte before
analyses is conducted (Table 3). MDLs will be obtained for the procedures outlined in
40 CFR part 136 and in Standard Methods for the Examination of Water and
Wastewater (APHA, 1995). Water MDLs for inorganic compounds will be reported in

Hg/L units.

The grain size (Folk, 1968), and TOC (loss on ignition) of the sediment samples
will be determined to assess the bioavailability of the contaminants described above.



Sediments will be analyzed for AVS/SEM. Acid-volatile sulfide will be extracted
from the sediment samples by 30-min extractions with HC] (1 N in extract) at room
temperatures under an argon atmosphere. Sulfide will be quantified by ion-selective
electrode. Sediment extracts containing SEM will be filtered through a 1.0-uym
glass-fiber filter. Concentrations of metals in SEM extracts will be determined by atomic
absorption spectrophotometry (AAS).

To support Human Health Risk Assessment data needs, surface core samples
(0-3" depth) will be analyzed for PCBs, metals, grain size, and TOC using methods
selected for sediment samples discussed above.

Pore Water Chemistry Analysis. Pore water samples will be collected for metals
analyses only. The analyses will include eight metals as described for sediments
above, excluding mercury. After porewater extraction, samples will be twice-centrifuged
and 0.2 um filtered prior to acidification (pH 2). After fixation, samples will be analyzed
as described for sediment metals discussed above.

Tissue Chemistry Analysis. Tissue samples shall be analyzed for pesticides.
PAHs, PCB congeners, and metals following similar procedures for sediments. In
addition, tissues will be analyzed for lipid content. Dioxins will not be measured.
Methods are listed in Table 3.

Tissue analyses will include the same suite as determined in sediments. Bivalve
and fish tissue will be frozen whole after collection and analyzed whole. Shell and
exoskeletal material will not be analyzed for any species. Samples of bivalves from the
collection will be selected at random and will be re-sected at the organic or inorganic
lab depending on the analysis. In addition, the lipid content of the tissue will be

determined.
Data Validation and Report Preparation

SAIC will validate data provided by analytical chemistry laboratories as soon as it
becomes available and deliver validated data to Tetra Tech NUS in advance of draft
report. Data will be validated in accordance with SAIC Standard Operating Procedures
(SAIC, 1995). Based on validated data, an ERA report will be prepared.

The purpose of the ERA report is to describe information collected for evaluation
of risks from contaminants associated with the Raymark study area to marine ecological
receptors in the Raymark study area. A weight-of-evidence (WoE) approach will be
used as the primary method for characterizing ecological risks associated with the
Raymark study area. The lines of evidence that will be evaluated in drawing
conclusions concerning risk are described below.

Exposure-Based Weights of Evidence. Exposure-based weights of evidence include
Hazard Quotients (HQs) for sediment and pore water CoCs and SEM metal
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bioavailability.

Sediment Hazard Quotients. Chemical concentrations of CoCs will be measured
in sediments and compared against benchmarks to elucidate potential adverse effects
on target species from exposure to contaminant concentrations in surface sediments.
Sediment HQs will be summarized for four major chemical classes: nine metals, PAHs
(including all PAH analytes where individual benchmarks exist, as well as Low
Molecular Weight, High Molecular Weight and Tetal PAH summations), Total PCBs.
and pesticides. The sediment based benchmarks to be used to develop HQs are from
USEPA (1996). Most values used for HQ derivation will be NOAA Effects Range
Median (ER-M) values. Where ER-M data are not available, Probable Effects Level
(PEL) and Sediment Quality Advisory Level (SQAL) benchmarks will be used. For
dioxins, recently published World Health Organization (WHO)Toxicity Equivalency
Factors (TEFs) will be applied to estimate potential toxicity attributable to 2,3,7,8-TCDD

(Van den Berg et al., 1998).

Pore Water Hazard Quotients. Chemical concentrations in pore water
(measured for metals, predicted for organics) will be compared against WQSVs to
elucidate potential adverse effects on target species from exposure to sediment pore
water. Determination of organic and metal CoCs responsible for the majority of the risk
associated with the pore water will be assessed through normalizing concentrations to
benchmarks so as to adjust for differences in the inherent toxicity of the chemical. For
this investigation, Water Quality Screening Values (WQSV) adopted primarily from EPA
Water Quality Criteria - Saltwater Chronic (WQC-SC) values will be used as the

benchmarks.

SEM Bioavailability. Simultaneously Extracted Metals (SEM) bioavailability is a
measure of the simuitaneous and cumulative impact of 5 divalent metals {Cu, Cr, Pb. Ni
and Zn) on sediment toxicity. Research by the USEPA into the development of
Sediment Quality Criteria for divalent metals in sediment has shown that sediment
toxicity can be predicted when the quantity of SEM present in excess of the Acid
Volatile Sulfide (AVS) concentration in sediment is measured (Berry et al., 1996).

Effects-Based Weight of Evidence. Effects-Based weights of evidence inclu-de
assessment of sediment toxicity, Tissue Residue Effects, and modeled effects to birds

and raccoons. b

Sediment Toxicity. Toxicity endpoints allow assessment of both chemical
exposure as well as potential impacts on target receptors, such as macrobenthos
(amphipods). In this ERA, the sediment bioassays with amphipod, Ampelisca will be
used to assess possible impacts from in-place sediments.

Tissue Residue Effects. Possible impacts of CoC residues on target species will
be assessed separately through Tissue Screening Concentration (TSC) and Critical
Body Residue (CBR) Hazard Quotients. Tissue residues in target species will be
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evaluated as indicators of CoC-related exposure and effects. CoC effects in target
species will be addressed by comparison of tissue residues against tissue benchmarks
derived from water quality criteria (Tissue Screening Concentration HQs as described in
Shepard, 1998)), and comparison of tissue residues against threshold concentrations
tor narcotic effects (Critical Body Residue HQs as described in McCarty et al., 1992)).

Food Chain Transfer Effects. Results and interpretation of the data regarding
ecological risk to fish, birds and raccoons shall be included. The format for assessment
of risk to birds and mammals will be performed as was done by SAIC for Ferry Creek
under Modification 4 of this Delivery Order (SAIC, 1999).

Discussion of each of the weights of evidence and applicable exposure-response
relationships will be presented to elucidate concordance among exposure-based and
effects-based weights of evidence in order to characterize overall risk for each of the

Raymark study areas.
The report is outlined below:

Problem Formulation
Sampling Summary
Site Characterization
Exposure Assessment
Ecological Effects Assessment
Risk Characterization
Exposure-Based Weights of Evidence
Effects-Based Weight of Evidence Summary
Synthesis of Exposure and Effects Weights of Evidence
Uncertainty in Risk Estimation

Interim Meeting and Presentation of Preliminary Results

SAIC will prepare and present preliminary results of the investigation at 1 local meeting
presumed to be the TTNUS offices in Wilmington, MA.

Schedule of Deliverables

.

The schedule is summarized in Table 4. All delivery dates assumed are based on
4/5/99 start date; delay in award may, at SAIC's discretion, result in proportionate
slippage in deliverable dates.
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Table 1. Sample station designations and focations.

Apr-99 Closest April 1999 Fieid Sampling Positions
Previous UTM Coordinates Geographic Coordinates
Sample Station Meters (NAD 83) (NAD 83)
Area 1D Designation Easting Northing Latitude Longitude
D1 D1 BNO7 657222.3973 4560565.735] 41° 10 52.309" N 073° 07" 31.679" W
D2 - 657284.7606 4560532.863| 41° 10’ 51.200" N 073° 07" 29.034” W
D3 BNO3 657305.6499 4560449.454] 41° 19 48.482" N 073° 07" 28.215* W
C Cc1 HB09 657327.3538 4560803.935 41° 10 §9.956" N 073° 07" 26.956" W
c2 HB22 657252.4206 4560680.356] 41° 10 56.003" N 073° 07" 30.285" W
C3 - 657216.9057 4560718.897| 41° 10" 57.277" N 073° 07" 31.773" W
D2 D4 B502 657329.8364 4560257.48| 41° 10°42.243" N 073° 07" 27.355" W
D6 8504 657331.0511 4560200.057| 41° 10" 40.381" N 073° 07" 27.356" W
Ds - 657275.0431 4560214.801| 41° 10 40.898" N 073° 07" 29.745" W
F F1 SPo1 657255.589 4561171.334] 41°11° 11 914" N 073° 07" 29.695" W
F2 - 657236.587 4561078.611| 41° 11" 08.922 N 073° 07" 30.596" W
F3 - 657186.4491 4561164.167 41° 11 11.730" N 073° 07" 32.668" W
E Et1” E02 657019 4560123] 41°10°38.101“N 073° 07 40.813" W
E2 - 656962.1432 4560019.549| 41° 10" 34.788"~ N 073° 07 43.348" W
E3 656958.2686 4559941.746| 41° 10" 32.269~ N 073° 077 43.586" W
E4 657018.8008 4559983.343] 41° 10° 33.575~ N 073° 07°40.951” W
C HB1 657407.0991 4561068.373 41° 11" 08.471“ N 073°07°23.290" W
HB2 657394.7415 4561036.142] 41° 11°07.435"N 073° 07 23.85" W
HB3"* 657346.35 4560913.07 41°11° 03.480" N 073° 07° 26.040" W
HB4 657346.1909 4560915.075] 41° 11° 03.545" N 073° 07" 26.045" W
HB5 657342.7637 4560884.857| 41° 11" 02.568" N 073° 07" 26.220" W
HB6 657331.4513  4560870.08/ 41° 11" 02.097" N 073" 07" 26.719” W
HB7 657335.0478 4560868.677| 41° 11" 02.049" N 073° 07" 26.566" W
HB8 657329.073 4560800.948( 41° 10° 59.858~ N 073° 07° 26.885" W
HB9 657310.7445 4560720.211] 41° 10" 57.254" N 073° 07" 27.746" W

* Estimated position referenced upon a nearby ditterentially corre
was measured to be approximately 13 meters south and 62 mete
{Exact station location not available due to obstructed interferenc

*" Estimated position referenced upon a nearby differentiall
was measured to be approximately 2 meters south of the r

cted position. The actual station position
rs east of the referenced station

e).

(Exact station location not available due to obstructed interference).

y corrected position. The actual station position
eferenced station.




Table 2. Summary of Test Conditions and Test Acceptability Criteria for the
Amphipod, Ampelisca abdita, Acute Toxicity Sediment Tests

1)
2))

13.)
14.)
15.)
16.)

17.)

18.)

19.)

Test type:

Test duration:
Temperature:

Salinity:

Light quality:

Light intensity:
Photoperiod:

Test chamber size:
Overlying water volume:
Sediment volume:
Renewal of overlying water:

Size and life stage of amphipods:

Number of test organisms per chamber:
Number of replicates per sediment:
Feeding regime:

Test chamber cleaning:

Treatments:

Overlying water:

Overlying water aeration:

Whole sediment, static, non-renewal”
10d

20=x2°C

28 + 2 ppt

Ambient laboratory illumination

10-20 uE/m?¥s(50-100 ft-c)
Continuous light

1 L glass beaker or 1 quart Mason jar
725 mi

Approximately 175 ml

None*

Subadults, 3 -5 mm, passed through a
1.0 mm sieve and retained on a 0.7 mm
sieve, no mature males or females.

20

5

None

None

Performance control (LIS) and test
sediment

Natural seawater
Water in each test chamber is aerated

overnight before start of test, and
throughout the test. Trickle-flow (< 100



20.)

21)

22)

bubbles/min) is used.

Overlying water quality: DO, pH, salinity, and ammonia are
measured daily. Temperature is
recorded daily.

Endpoint: Survival

Test acceptability criterion: Minimum mean control survival of 90°%,
where no individual chamber exhibits
greater than 20% mortality.

Static renewal, intermittent flow or continuous flow tests may be used where pore
water total and un-ionized ammonia values at pH 7.7 exceed 30 and 0.5 mg/L,
respectively. During static renewal tests the overlying dilution water is changed
every 48 h.



Table 3. List of analytes for chemical analysis.

Metals
Reporting  Analyte CAS NO Sediment Sediment Sediment
Name Analysis MDL Reporting Lir
Method mg/Kg dry ma/Kg dry
As Arsenic 7440-38-2 | GFAA 7060 0.04 0.5
Cd Cadmium 7440-43-9 | GFAA 7131 0.06 0.2
ﬁ Chromium 7440-47-3 ICP 60108 0.34 1.0
Cu Copper 7440-50-8 | GFAA 7211 0.1 0.5
Pb Lead 7439-92-1 GFAA 7421 0.14 0.2
Hg Total Mercury (coid vapor) 7439-97-6 | CVAA 7471 0.005 0.006
Ni Nickel 7440-02-0 | ICP 6010B 1.2 2.0
Ag Silver 7440-22-4 | GFAA 7761 0.03 0.2
Zn Zinc 7440-66-6 | ICP 60108 2.0 0.43
SEM:AVS
Reporting  Anaiyte CAS NO Analysis Sediment Sediment
Name Method MODL Reporting Lir
mg/Kg dry mg/Kg dry
SEM-Cu Copper 7440-50-8 ICP 6010B 0.53 2.0
SEM-Cd Cadmium 7440-43-9 ICP 6010B 0.23 0.5
SEM-Pb Lead 7439-92-1 ICP 60108 5.0 10
SEM-Ni Nickel 7440-02-0 | ICP 6010B 0.99 5
SEM-Zn Zinc 7440-66-6 | ICP 6010B 5.9 10
AVS Acid Volatile Sulfide Ag2S Probe 0.1 20
EPA, 1992

SEM Rcporting Limits bascd on 2.0 g digested. 50% moisture, and 100-mL final volume.



Table 3. continued.

Metals

Reporting  Analyte CAS NO Tissue Tissue Tissue

Name Analysis MDL Reporting Lir
Method mg/Kg dry mg/Kg dry

As Arsenic 7440-38-2 | GFAA 7060 0.5

Cd Cadmium 7440-43-9 | GFAA 7131 0.2

Cr Chromium 7440-47-3 | GFAA 7191 0.5

Cu Copper 7440-50-8 | GFAA 7211 0.5

Pb Lead 7439-92-1 | GFAA 7421 0.2

Hg Total Mercury (cold vapor) 7439-97-6 | CVAA 7471 0.006

Ni Nickel 7440-02-0 | GFAA 7521 0.5

Ag Silver 7440-22-4 | GFAA 7761 0.2

Zn Zinc 7440-66-6 ICP 6010B 0.43

Tissue MDL studies are in progress and due for completion 04/05/99.

Metals _

Reporting  Analyte CAS NO Porewater Seawater Seawater

Name Analysis MDL Reporting Lirr
Method Ugt. ug/L dry

As Arsenic 7440-38-2 |Hydride 7061 0.30 4.0

Cd Cadmium 7440-43-9 ICP 6010B 0.15 0.5

Cr Chromium 7440-47-3 | GFAA 7191 0.60 10

Cu Copper 7440-50-8 | GFAA 7211 0.26 0.6

Pb Lead 7439-92-1 | GFAA 7421 0.007 0.04

Ni Nickel 7440-02-0 ICP 60108 0.59 2.0

Ag Silver 7440-22-4 ICP 6010B 0.12 1.0

Zn Zinc 7440-66-6 ICP 6010B 4.0 0.59

Porewater limits arc based on having 50 mL porewater afier filtering to chelate/extract and preconcentrate

for analysis.

~



Table 3. continued.

PAHs
Reporting  Anaiyte CAS NO Sediment Sediment
Name MDL Reporting Limit
ug/Kg dry ug/Kg dry
T167NAP  |1,6,7-Trimethyinaphthalene 2245387 0.10 2
[MINAPH  |1-Methylinaphthalene 90120 0.1 2
M1PHEN 1-Methylphenanthrene 832699 0.16 2
D26NAPH |2,6-Dimethylnaphthalene 581420 0.17 2
M2NAPH  |2-Methyinaphthalene 91-57-6 0.19 2
ACENAPH {Acenaphthene 83-32-9 0.14 2
ACENAPL |Acenaphthylene 208-96-8 0.13 2
ANTHRAC |Anthracene 120-12-7 0.23 2
BENAAN Benzo(a)anthracene 56-55-3 0.19 2
BENAPYR |Benzo(a)pyrene 50-32-8 0.065 2
BENBFLU |Benzo(b)fluoranthene 205-99-2 0.34 2
BENEPYR |Benzo(e)pyrene 192972 0.19 2
[BGRIPER |Benzo(g,h.i)perylene 191-24-2 0.19 2
[BENKFLU  |Benzo(k)fluoranthene 207-08-9 0.47 2
|BIPHEN Biphenyl 92524 0.46 2
[CHRYSEN |[Chrysene 218-01-9 0.18 2
[DBAHANT  [Dibenz(a,h)anthracene 53-70-3 0.26 2
[FLUORAN ' |Fluoranthene 206-44-0 0.22 2
[FLUOREN Fluorene 86-73-7 0.082 2
[HZBCDP Indeno(1,2,3-cd)pyrene 193-39-5 0.093 2
INAPH Naphthalene 91-20-3 0.28 2
[PERYL Perylene 198550 0.13 2
[PHENAN  [Phenanthrene 85-01-8 0.22 2
129-00-0 0.24 2

[PYRENE  [Pyrene

Methods follow NS&T Program guidelines. and SW-X46 Method 8270 Modified. Reporting limits based
on 20-g sample. 50% moisture content, and 2-mL final cxtract volume. :




Table 3. continued.

PAHs
Reporting  Analyte CAS NO Tissue Tissue
Name MODL Reporting Limit
YoKgdry _ ug/Kgdry
T167NAP _ [1,6,7-Trimethyinaphthalene 2245387 5.3 10
M1NAPH 1-Methyinaphthaiene 90120 3.8 10
M1PHEN 1-Methylphenanthrene 832699 10 10
[D26NAPH 2,6-Dimethyinaphthalene 581420 4.3 10
M2NAPH  [2-Methyinaphthalene 91-57-6 6.1 10
ACENAPH [Acenaphthene 83-32-9 42 10
ACENAPL |Acenaphthylene 208-96-8 4.5 10
ANTHRAC |Anthracene 120-12-7 3.7 10
BENAAN Benzo(a)anthracene 56-55-3 9.3 10
BENAPYR |Benzo(a)pyrene 50-32-8 4.7 10
BENBFLU [Benzo(b)fluoranthene 205-99-2 5.5 10
BENEPYR [Benzo(e)pyrene 192972 52 10
BGHIPER [Benzo(g,h.i}perylene 191-24-2 3.7 10
BENKFLU [Benzo(k)fluoranthene 207-08-9 5.5 10
Iﬂ?HEN Biphenyl 92524 3.6 10
CHRYSEN [Chrysene 218-01-9 4.2 10
DBAHANT |Dibenz(a,h)anthracene 53-70-3 5.4 10
FLUORAN [Fluoranthene 206-44-0 6.6 10
FLUOREN |Fluorene 86-73-7 4.9 10
1123CDP Indeno(1,2,3-cd)pyrene 193-39-5 5.1 10
NAPH Naphthalene 91-20-3 5.1 10
PERYL Peryiene 198550 3.4 10
PHENAN Phenanthrene 85-01-8 7.6 10
PYRENE Pyrene 129-00-0 6.0 10

Methods follow NS&T Program guidelines and SW-846 Method 8270 Modified. Reporting limits based
on 20-g sample, 90% moisture content, and 2-mL final extract volume. ’




Table 3. continued.

PCB congeners

Reporting Analyte CAS NO Sediment Sediment
Name MDL Reporting Limit
ug/Kg dry ug/Kg dry
|PCB008 8 (2 4) 34883437 0.063 1
(PCB018 18 (22'5) 37680652 0.29 1
[PCBO28 28 (24 4) 7012375 0.025 1
{PCB029 29 (24 5) 15862074 NA 1
jPCBo44 44 (22'3 5 41464395 0.18 1
|[pcBoso 50 (22' 4 6) 62796650 NA 1
JPCB052 52 (22'5 5) 35693993 0.083 1
[PCB066 66 (2 3'4 4') 32598100 0.030 1
fpcBo77 77(3 3'4 4 32598133 0.047 1
fPCBo87 87(22'345) 38380028 0.063 1
fPCB101 101 (22'455) 37680732 0.086 1
[PCB104 104 (22'466) NA 1
{PCB105 105 (2 3 3'4 4') 32598144 0.040 1
JPcB118 118 (2 3'4 4'6) 31508006 0.046 1
[rcB126 126 (33'4 4'5) 57465288 0.060 1
fpCB128 128 (223 3'4 4)) 39380073 0.15 1
fPCB138 138 (2 2'3 4 4'5) 35065282 0.075 1
fPCB153 153 (22'4 4'5 5) 35065271 0.069 1
[PCB154 154(224 4'56)) NA 1
iPCB170 170 (2 2'3 3'4 4'5) 35065306 0.14 1
frcB180 180(22'34455) 35065293 0.058 1
jpcB187 187 (2 2'3 4'5 5'6) 52663680 0.046 1
[rCB188 188(22'34'566) NA 1
[pcB19s 195 (2 2'3 3'4 4'5 6) 52663782 0.052 1
[rcB200 200(22'33'4566") NA 1
{PCB206 206 (2 2'33'4 4'55'6) 40186729 0.050 1
{PCB209 209 (2 2'3 3'4 4'5 5'6 6') 2051243 0.075 1

Methods follow NS&T Program guidelines and SW-846 Method 8082 Modified. Reporting limit
based on 20-g sample, 50% moisture, 2-mL final extract volume; lower reporting limits may be

achieved if required by the project QAPjP.

NA — Not available, congener not included in most recent MDL study. '




Table 3. continued.

PCB congeners

lReponing Analyte CAS NO Tissue Tissue
Name MDL Reporting Limit
ug/Kg dry ug/Kg dry

fPCB0O08 8(24) 34883437 5.1 5
[PCBO18 18 (2 2'5) 37680652 26 5
JPCBO28 28 (24 4" 7012375 3.5 5
[PCB029 29(245) 15862074 NA 5
{PCB044 44 (2235 41464395 6.1 5
|PCBos0 50 (2 2' 4 6) 62796650 NA 5
jpcBos2 52 (22'5 5) 35693993 1.4 5
|PcBo66 66 (2 3'4 4) 32598100 3.2 5
[PCB077 77(33'4 4) 32598133 2.7 5
|PCBO87 87(22'345) 38380028 1.7 5
[pcB101 101 (22'455') 37680732 1.7 5
IrCB104 104 (22'466) NA 5
|PCB105 105 (2 3 3'4 4)) 32598144 1.5 5
[PCB118 118 (2 3'4 4'5) 31508006 5.3 5
[PCB126 126 (33'4 4'5) 57465288 0.67 5
[FCB128 128 (223 3'4 4) 39380073 438 5
[PCB138 138 (2 2'3 4 4'5) 35065282 3.4 5
JPCB153 153 (22'4455) 35065271 4.2 5
|[pcB154 154(2244'56) NA 5
fPCB170 170 (2 2'3 3'4 4'5) 35065306 NA 5
[PCB180 180 (223445 5) 35065293 5.4 5
fpcB187 187 (2 23 4'6 5'6) 52663680 1.7 5
[PcB188 188 (22'34'56 6) NA 5
{PCB195 195 (2 2'3 3'4 4'5 6) 52663782 3.9 5
frCB200 200(22'33'4566) NA 5
|PcB206 206 (2 2'3 3'4 4'5 5'6) 40186729 1.0 5
|PcB209 208 (2 2'3 3'4 4'5 5'6 6') 2051243 0.75 5

Methods follow NS&T Program guidelines and SW-846 Method 8082 Modified. Reporting limit

based on 20-g sample, 90% moisture, 2-mL final extract voiume.

NA — Not available, congener not included in most recent MDL study.




Table 3. continued.

OCPs
Reporting Analyte CAS NO Sediment Sediment
Name MDL Reporting Limit
ug/Kg dry ug/Kg dry
ABHC Alpha-BHC 319846 0.014 1
ACHLOR Alpha-Chlordane 5103719 0.022 1
BBHC Beta-BHC 319857 0.026 1
DBHC Delta-BHC 319868 0.017 1
DIELDRIN Dieidrin 6057 0.049 1
ENDOSFN1 |Endosulfan | 958988 0.022 1
ENDOSFN2 |Endosulfan Il 33212659 0.031 1
ENDOSQ4 Endosuifan Sulfate 1031078 0.059 1
ENDRIN Endrin 72208 0.039 1
ENDRINAD Endrin Aldehyde 7421934 0.048 1
GBHC Gamma- 58899 0.014 1
BHC(Lindane)
GCHLOR Gamma-Chlordane 5103742 0.030 1
HPTCHLOR |Heptachlor 76448 0.037 1
[HPTEPOX Heptachlor Epoxide 1024573 0.032 1
MTXYCHLR {Methoxychlor 0.23 5
TOXPHNE Toxaphene 8001352 NA 10
ALDRIN Aldrin 309002 0.012 1
HCB Hexachlorobenzene 118-74-1 NA 1
MIREX Mirex 2385855 NA 1
DDD_PP p.p'-DDD 72548 0.026 1
DDE_FPP p.p'-DDE 72559 0.033 1
DDT_PP p.p-DDT 50293 0.030 1
DODD_OP o,p'-DDD 3424826 NA 1
DDE_PP o,p’-DDE NA 1
DDT_PP 0,p-DDT NA 1

Methods follow NS&T Program guidelines and SW-846 Method 8081 Modified. Reporting limit
based on 20-g sample, 50% moisture, 2-mL final extract volume; lower reporting limits may be
achieved if required by the project QAPjP.

NA — Not available, pesticide not included in most recent MDL study.” -




Table 3. continued.

OCPs
Reporting Analyte CAS NO Tissue Tissue
Name X(DLd Reporting Limit
ug/Kg dary u d
ABHC Alpha-BHC 319846 ﬂ% o
ACHLOR Alpha-Chlordane 5103719 5
BBHC Beta-BHC 319857 5
[DBHC Delta-BHC 319868 5
DIELDRIN Dieldrin 6057 5
ENDOSFN1 |Endosulfan | 959988 5
ENDOSFN2 [Endosulfan || 33212659 5
ENDOSO4 Endosulfan Sulfate 1031078 5
ENDRIN Endrin 72208 5
ENDRINAD  (Endrin Aldehyde 7421934 5
GBHC Gamma- 58899 5
BHC(Lindane)
|GCHLOR Gamma-Chiordane 5103742 5
HPTCHLOR |Heptachlor 76448 S
HPTEPOX Heptachlor Epoxide 1024573 5
MTXYCHLR [Methoxychlor 25
TOXPHNE Toxaphene 8001352 50
ALDRIN Aldrin 309002 5
HCB Hexachlorobenzene 118-74-1 5
MIREX Mirex 2385855 5
DDD_PP p.p-DDD 72548 5
DDE_PP p.p'-DDE 72559 5
DDT_PP p.p-DDT 50293 5
DDD_OP 0,p-DDD 3424826 5
DDE_PP o,p’-DDE ]
DDT_PP o,p'-DDT 5

Methods follow NS&T Program guidelines and SW-846 Method 8081 Modified. Reporting limit

based on 20-g sample, 90% moisture, 2-mL final extract volume.

Tissue MDL studies are in progress and due for completion 04/05/99.

-




Table 3. continued.

Dioxins/Dibenzofurans
Reporting Name Analyte CAS NO Sediment
Reporting Limit
ng/q dry

1,2,3,4,6,7,8,9-0CDD  1,2,3,4,6,7,8,9-Octachlorodibenzo-p-dioxin |3268879 0.001
1,2,3,4,6,7,8,3-OCDF 1,2,3,4,6,7,8,9-Octachlorodibenzofuran 39001020 0.001
1,2,3,4,6,7,8-HpCDD 1.2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin  |35822394 0.001
1,2,3,4,6,7,8-HpCDF 1,2,3,4,6,7,8-Heptachlorodibenzofuran 67562394 0.001
1,2,3,4,7,8,9-HpCDF 1,2,3,4,7,8,9-Heptachlorodibenzofuran 55673897 0.001
1.2,3,4,7,8-HxCDD 1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin 39227286 0.001
1,2,3,4,7,8-HxCDF 1,2,3,4,7 8-Hexachlorodibenzofuran 70648269 0.001
1,2,3,6,7,8-HxCDD 1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin 57653857 0.001
1.2,3,6,7,8-HxCDF 1,2,3,6,7,8-Hexachlorodibenzofuran 57117449 0.001
1,.2,3,7,8,9-HxCDD 1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin 19408743 0.001
1,2,3,7.8,9-HxCDF 1,2,3,7,8,9-Hexachlorodibenzofuran 72918219 0.001
1,2,3,7,8-PeCDD 1,2,3,7,8-Pentachlorodibenzo-p-dioxin 40321764 0.001
1,2,3,7,8-PeCDF 1,2,3,7,8-Pentachlorodibenzofuran 57117416 0.001
2,3,4,6,7,8-HxCDF 2,3,4,6,7,8-Hexachiorodibenzofuran 60581345 0.001
2.3,4,7,8-PeCDF 2,3,4,7,8-Pentachlorodibenzofuran 57117314 0.001
2,3,7,8-TCDD 2,3,7,8-Tetrachiorodibenzo-p-dioxin 1746016 0.001
2,3,7.8-TCDF 2,3,7,8-Tetrachlorodibenzofuran 51207319 0.001
Dibenzofuran Dibenzofuran 132649 0.001
Total HpCDD Total HpCDD 0.001
Total HpCDF Total HpCDF 0.001
Total HxCDD Total HxCDD 0.001
Total HxCDF Total HxCDF 0.001
Total PeCDD Total PeCDD 0.001
Total PeCDF Total PeCDF 0.001
Total TCDD Total TCDD 0.001
Total TCDF Total TCDF 0.001

Meihods follow SW-846 Method 1613B.




Table 4. Task schedule with completion dates.

Task Description Completion Date |
1 Develop Draft Work Plan 9-Apr
Develop Final Work Plan 20-Apr
234 Collect Samples 23-Apr
56,7 Conduct Chemical Analyses/Validation 15-Jun
8 Perform Data Analysis and Prepare Draft Report 1-dul
Prepare Final Report 1-Aug
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Schematic of Raymark Sampling Site

RIVER

o gy
ey
-3

JIes

HQUSATONIC







~——
















APPENDIX E-2.
SAMPLE LOG SHEETS FOR RAYMARK SUPERFUND SITE AREAS G.F.




Page _/ ot/ __

SAMPLE LOG SHEET
Project Site Name: C-Z2-SE&Smp Sample ID No.:
Project Number: LaYmaew, CT Sample Location: ~ AR€4 C
Sampled By: SREIS IV FAVTY
[ 1 Surface Soil C.0.C. No.:
[ 1 Subsurface Soil
P Sediment
[ ] Other:
[ ] QA Sample Type:
I ¥ _GRAB SAMPLE DATA
{Date: «/w0 /99 Depth Description (Sand, Silt, Clay, Moisture, etc.) |
[Time: €:3¢ Pay % SNTY SAMD -Fa'rl - HaS sMel
{IMethod: femAants of Vere tating ;
Jeoop
CORE SAMPLE DATA
|Date: Depth Description (Sand, Silt, Clay, Moisture, etc.) |
[Time:
Method:
|| COMPOSITE SAMPLE DATA
[Date: Depth Description (Sand, Silt, Clay, Moisture, etc.)
Time:
WMethod:
SAMPLE COLLECTION INFORMATION
Analysis Container Requirements Collected Other
2T C‘;}FAJOTIZUI S ael bvdeet TN\ — —
SEMMNIBAT e (1]
=R _(OnedeiSTel]
(MEPRLS).
A
OBSERVATIONS/NOTES MAP

|

¥ Sampled widh o ylastic £coep

Aeen O

41 71059.95
73 0 26.95C

Signature(s): }.., AA J,«/,,)(;‘




L R R T

SAMPLE LOG SHEET
Project Site Name: L-g2-SEV-SMP  Sample ID No.: C-@3-SEA-SMP
Project Number: EAYMARK, £ T Sample Location: ALE4 C
' Sampled By: MNevy /rvraparred
[ ] Surface Soil C.0.C. No.:
[ ] Subsurface Soil
[,d Sediment
] Other:
[ ] QA Sample Type: -
H ¥ GRAB SAMPLE DATA
[[Date: 4/r3[19 Depth Description (Sand, Siit, Clay, Moisture, etc.) |
Time: _S:99 PA Fiem silhy clay o5 cmell
IMethod: .
S cooP
CORE SAMPLE DATA
IDate: Depth Description (Sand, Silt, Clay, Moisture, etc.) |
ime:
1Method:
COMPOSITE SAMPLE DATA
[Date: Depth Description (Sand, Silt, Clay, Moisture, etc.)
IITime:
ﬁﬁethod:
SAMPLE COLLECTION INFORMATION
Analysis Container Requirements Collected Other
nestcdoprgin g 5 9a] bucket (/) —__
: 77
dervea t Yowo ox
n/l phu.a/).,,/
i £y )
& > (d vS wf:,/u//u
o?isnunéusmorss MAP |

L"l‘t».,\d witha plastic scoop
!

deeals

9/ /05C. 003
73 07 30. 285

Signature(s): 9‘4‘1 WV W




Page/_ of /_

SAMPLE LOG SHEET
Project Site Name: C-03-SED-sM P Sampie ID No.: C-P3SED—sm P
Project Number: _B_YBAE‘(' eT Sample Location: AtEA C
: Sampled By: WRORRYS | TP AN TIV
[ 1 Surface Soil C.0.C. No.:
[ ] Subsurface Soil
JA Sediment
[ 1 Other.
[ ] QA Sample Type:
4  GRAB SAMPLE DATA
[Date:  %//13/99 Depth Description (Sand, Silt, Clay, Moisture, etc.) |
[Time:  %:55 PA Sitt i-elaﬁ cconjeli dated  £iron
Method: .
H ScaoP Hes o
| CORE SAMPLE DATA
[[Date: Depth Description (Sand, Silt, Clay, Moisture, etc.) |
[Time:
"Method: h
COMPOSITE SAMPLE DATA
[Date: Depth Description (Sand, Silt, Clay, Moisture, etc.)
Time:
IMethod:
SAMPLE COLLECTION INFORMATION
Analysis Container Requirements Collected Other
Chopraah g ! S 9af bveleef— /) —
€ -

BSERVATIONS/NOTES MAP

¥ Samplad withh o e\utic scoop A=A @

k 4110 53, 3 5%
1 73 o} 3, 773

Signature(s): Q‘“ M 4%/(‘;




SAMPLE LOG SHEET

IProject Site Name: "DLQL’R‘(“J*? Sample ID No.:
Project Number: Kaymoex, cr Sample Location:
Sampled By:
[ 1 Surface Soil C.0.C. No.:
[ 1 Subsurface Soil

Sediment

’H Other:

[ ] QA Sample Type:

¥~ GRAB SAMPLE DATA

iDate: )19/ 1¢ Depth Description (Sand, Silt. Clay, Moisture, etc.) |
ime: _ &0 /4 C/ay,fint Yoqd l ) o
Method: oS :
ScoofP
CORE SAMPLE DATA
[Date: Depth Description (Sand, Silt, Clay, Moisture, etc.) |
[Time:
"Method:
|| COMPOSITE SAMPLE DATA
|@te: Depth Description (Sand, Silt, Clay, Moisture, etc.)
[rime:
l’Method;
SAMPLE COLLECTION INFORMATION
Analysis Container Requirements Collected Other
%_AM%@GJ)M’ S ;ﬂl éuﬂ et s/ e — ]
edine pd & srcobg
3 ”nw
P
.S, A
, Gagekr )
SERVATIONS/NOTES P

MA
¥ Saopled o4 flubc seoop }@5;} /)

9% /0 52,309
73 6% 234 679

Signature(s): }..., P "L%D




SAMPLE LOG SHEET

Project Site Name: MZ:&J S,y  Sample ID No.:
Project Number: WM‘ Yo Sample Location:

Sampled By:
[ 1 Surface Soil C.0.C. No.:
[ 1 Subsurface Soil
}V Sediment -
[ ] Other:
[ ] QA Sample Type:
A/ GRAB SAMPLE DATA
lDate: o/ty/g ¢ Depth Description (Sand, Silt, Clay, Moisture, etc.) |
[Time: ¢-00/m & Frns . /iy
Method: BE Y 4
| Scooh
CORE SAMPLE DATA
{Date: Depth Description (Sand, Sitt, Clay, Moisture, etc.) |
[Time:
[Method:
COMPOSITE SAMPLE DATA 1
[Date: Depth Description (Sand, Silt, Clay, Moisture, etc.)
[Time: ‘
{Method:

SAMPLE COLLECTION INFORMATION
Analysis Container Requirements | Collected Other

Eéi;;i,‘: %ig;ﬁﬁ Z‘ y fj-{ weldet 1) — — |
el neal bowes o

0 a e o s 2D

L stz Z< ) i
</s sz /7C)
BSERVATIONS/NOTES MAP

4 10 51 20m
7307 29039y

Signature(s): % p M




SAMPLE LOG SHEET

Project Site Name: N-O34edsm _/ Sample ID No.:
Project Number: _ﬂa;{mggx' er Sample Location:
' Sampled By:
[ 1 Surface Soil C.0.C. No.:
[ ] Subsurface Soil
J)ﬂ Sediment
[ ] Other:
{ 1 QA Sample Type:
4/ GRAB SAMPLE DATA
[Date: <1/rv/$q Depth Description (Sa'n:) Siit, Clay, Moisture, etc.) |
[rime: 3:y¢ M Saad, 5, :}l‘“, 2
Method: KBlactd i
I Scoeh ,
| CORE SAMPLE DATA
IDate: Depth Description (Sand, Silt, Clay, Moisture, etc.) |
fTime:
IMethod:
COMPOSITE SAMPLE DATA
[iDate: Depth Description (Sand, Silt, Clay, Moisture, etc.)
mime:
Method;

SAMPLE COLLECTION INFORMATION ~ -_
Analysis Container Requirements Collected - Other

5 gal duclieFC,) (—

Y Ao £ Z otip
o2 A,
V4
ie
s ss2/70C )
OBSERVATIONS/NOTES MAP
¥ S«\pr; w/a plashic scosp /4755# />
| I 10 4§. 482
73 0F ap, 245

Signature(s): % Py M




SAMPLE LOG SHEET

Project Site Name: D-od —SED > Kaymper, Sample ID No.:

Project Number: Sample Location:
. : Sampled By:
[ 1 Surtace Sail C.0.C. No.:
[ } Subsurface Soil ’
[X Sediment
Other:

(]
[ 1 QA Sample Type:

4 GRAB SAMPLE DATA

[Date: & /A /99 Depth Description (Sand, Silt, Clay, Moisture, efc.) |

[Time: 3:25 5v Siky, Claﬁ :fraj glocs chal/
Method: Sha v .

Scoop

I , CORE SAMPLE DATA

[[Date: Depth Description (Sand, Silt, Clay, Moisture, etc.) |

[Time:

"Method:

|| COMPOSITE SAMPLE DATA

[[Date: Depth Description (Sand, Silt, Clay, Moisture, etc.)

[rime

uMethod

| SAMPLE COLLECTION INFORMATION

| Analysis Container Requirements Collected Other

LY 13! dvc ke t7) " —

P

ald ofa plashie steof /{7@5’9 D

Y /o H2. 23
73 0722,355

Signature(s): a M t ‘ 5




SAMPLE LOG SHEET
) e
Project Site Name: _D_’uymggg'_g’ Sample ID No.: -06-SED -
Project Number: Sample Location: AREA D
Sampled By: A AN
{ 1 Surface Soil - C.0.C. No.:
[ ] Subsurface Soil
Sediment
[ ] Other:

[ 1 QA Sample Type:

-4£- GRAB SAMPLE DATA

Date: /99 Depth Description (Sand, Sitt, Clay, Moisture, etc.) |

ime: 3¢ A e
Method:

ScoelP>
| ' CORE SAMPLE DATA
{Date: Depth Description (Sand, Silt, Clay, Moisture, etc.) |
Iﬁime:
"Method:
f - COMPOSITE SAMPLE DATA
[Date: Depth Description (Sand, Silt, Clay, Moisture, etc.)
[Time:
"Method:
" SAMPLE COLLECTION INFORMATION
Container Requirements R Collected Other

| Analysis

) ;gl Qd«cf"él) o~ ~—

SAAL 452/ 720)
OBSERVATIONS/NOTES MAP

Ywe bwatnwos present-€ site. Aecn D
¥Sar wa Aash ¢ Jeoop
v ‘ 41 10 Y. ¥ag

73 OF 25. 795

Signature(s): }-" M M




SAMPLE LOG SHEET

Page L of L

Project Site Name:

b ze-Jsed | KHY_II)HRK, agample ID No.:

Project Number: Sample Location: _AREA p
| Sampled By: RasENBeRGER /1N

[ 1 Surface Soil C.0.C. No.:

[ 1 Subsurface Soil

M Sediment

[ ] Other: el

[ 1 QA Sample Type:

-4 GRAB SAMPLE DATA
Date: ¥/w/19P Depth Description (Sand, Silt, Clay, Moisture, etc.) |
,rnme: 255/ et/
Method: _she [ )
Sceo p -
CORE SAMPLE DATA
[Date: Depth Description (Sand, Silt, Clay, Moisture, etc.) |
IIT ime:
"Method:
I COMPOSITE SAMPLE DATA
pate: Depth Description (Sand, Silt, Clay, Moisture, etc.)
[Time:
IWMethod:
SAMPLE COLLECTION INFORMATION
Analysis Container Requirements Collected Other
2 bt Ohe neadbog 5 gal bucliot (/] L—" —
74 o ) " 4 Y
Vo'W, /&A
. /7oC)
SERVATIONS/NOTES MAP
*s..-\,J.nl w/ﬂ ﬂﬁJ‘HC Scoof> AZE/@,D
| H o0 40.3%/

73 07 27.35€

[Signature(s): . 9‘4” VL ,(%.,65’

NRN6



SAMPLE LOG SHEET

Page L of[_

Project Site Name: Sample ID No.:

—

P-06-SEP-FD_

Project Number: Sample Location: AREA D
_ Sampled By:
[ ] Surface Soil : C.0.C. No.:
[ ] Subsurface Soil
N Sediment
[ ] Other:
[ 1 QA Sample Type:
4 GRAB SAMPLE DATA
[Date: ¥/7Y/qe Depth Description (Sand, Silt, Clay, Moisture, etc.) |
ime: : f a A
CORE SAMPLE DATA
[Date: Depth Description (Sand, Silt, Clay, Moisture, etc.) |
ime:
"%ﬁethod:
I COMPOSITE SAMPLE DATA
{lDate: Depth Description (Sand, Silt, Clay, Moisture, etc.)
[rime:
"Method:
" SAMPLE COLLECTION INFORMATION
| Analysis ___Container Requirements Collected Other
. ' S ja| dvcldet /N (e
2 OLp bactd
" heetnts) :
SARM Zrrngr [70C)
OBSERVATIONS/NOTES MAP

X Sampled o/ plushe scoe e 0 [

41 (o 10,
73 07 2?.35¢

3¢/

Signature(s): }’ﬂ M 0%63

NRNO



Page _A of L

SAMPLE LOG SHEET
Project Site Name: MML oyl Sample ID No.: £-0/ JED - ,9_')]
Project Number: Sample Location; _AREA E
Sampled By: rerren

[ ] Surface Soil C.0.C. No.:

[ ] Subsurface Soil

[./]/ Sediment

[ ] Other:

[ ] QA Sample Type:

4~ GRAB SAMPLE DATA

IDate: |5 APR 99 Depth Description (Sand, Silt, Clay, Moisture, etc.) |

ime: 0O Ela
Method: v X

Scoop
| CORE SAMPLE DATA
{Date: Depth Description (Sand, Silt, Clay, Moisture, etc.) |
[Time:
ImMethod:

COMPOSITE SAMPLE DATA

liDate: Depth Description (Sand, Silt, Clay, Moisture, etc.)
[Time:
IMethod;
|| SAMPLE COLLECTION INFORMATION
f Analysis Container Requirements Collected Other

d £o 4 s ;TA' buelcet 0) L= —
| A 1 (2P0 22

: i
I (7Y WS/M%{MLM C/‘
“OBSERVATIONS/NOTES MAP

A E

9 10 z%. /0y
73 o7 Yo0.%/3

Pichae  Frovme # 11
¥* § ) d/ﬁ rlt\.i‘_h‘c fcoop

Signature(s): SI ,,,{ 0%




Page _Lof _L

SAMPLE LOG SHEET

Project Site Name: Arymaex, Cr Sample ID No.: £-02-5ED -Sml

Project Number: Sample Location: AREA E
‘ Sampled By: ZiErzen
[ ] Surface Soil C.0.C. No.: -
[ 1 Subsurface Sail
[r]/ Sediment
[ ] Other:
[ ] QA Sample Type:
¥~ GRAB SAMPLE DATA
IDate: 6. AP 99 Depth Description (Sand, Silt, Clay, Moisture, etc.) | '
[Time: 12000, Black, adst of vigetotive cmadiv. |
Method: )
CORE SAMPLE DATA =
[[Date: Depth Description (Sand, Silt, Clay, Moisture, etc.) |
[[Time:
"Method:
I COMPOSITE SAMPLE DATA
[Date: Depth Description (Sand, Silt, Clay, Moisture, etc.)
[[Time:
"Method;
I SAMPLE COLLECTION INFORMATION
| Analysis Container Requirements _ Collected Other
Cheinudin s 5 _1&/ Jvol(éf'(l) (— —
VA
. 7‘9¥/u/7(,1
' < !
Pfac Cliskirst ,Grensz/70C )
OBSERVATIONS/NOTES MAP
lickurne ‘Frames # B, |2 Her g E
X Sumpled /@ plastie sco
am W, asfdre scoa
s ) / Pﬁ : : P U 10 39.7 %8

72 o Y3.39¢

Signature(s): % a M




SAMPLE LOG SHEET
Project Site Name: ApympeK, .CT Sample ID No.: -03. -
Project Number: Sample Location: AREA L&
: Sampled By: /INFANTIND

[ ] Surface Soil C.0.C. No.:

[ 1 Subsurface Soil

M/ Sediment

[ ] Other:

[ ] QA Sample Type

2¢  GRAB SAMPLE DATA

IlDate: 15 APR29 Depth Description (Sand, Silt, Clay, Moisture, etc.) |
ime: jowd . faamic, 4 / 0 eee fxlid
uMethod: i ¢

Scoop
“ CORE SAMPLE DATA
Ibate Depth Description (Sand, Silt, Clay, Moisture, etc.) |
fTime:
uMethod:
" COMPOSITE SAMPLE DATA
fDate: Depth Description (Sand, Silt, Clay, Moisture, etc.)
[rime:
WMethod:

SAMPLE COLLECTION INFORMATION
Analysis Container Requirements _Collected Other

> dineat CAs e ahig S gal bwitet (s ) L=

W coaled Ofe xabs

£
A it i)
BSERVATIONS/NOTES MAP

Piture Frame #°15
W,' aflot ¢f Ve e el
*5.\...th w/ a f!uh‘( scoop

Heesr E

49 10 32.2%59
73 0x 43. 5¢C

Signature(s): ;AL .

U d%,-/b




SAMPLE LOG SHEET

Project Number:

Project Site Name: &M_L Sampie ID No.: D4 -

Sample Location: ARERA £

Sampled By: _RosexiperGew.

[ ] Surface Soil C.0.C. No.:
[ ] Subsurtace Sail
[y{:ediment
[ ] Other:
[ 1 QA Sample Type:
=~ GRAB SAMPLE DATA
fDate: |8 APR 99 Depth Description (Sand, Sikt, Clay, Moisture, etc.) |

iTime: . 10:50,

Method:
CORE

SAMPLE DATA

Date: Depth Description (Sand, Silt, Clay, Moisture, etc.) |
[Time:
Method:
COMPOSITE SAMPLE DATA
[Date: Depth Description (Sand, Silt, Clay, Moisture, etc.)
[Time:
Method:

-

SAMPLE COLLECTION INFORMATION

Analysis Container Requirements . Collected

Other

2 AL N
(nefslf

5 gl huclte YT o —

b 20099 .

)(—_,.,PLJ wv/a plastic se0 0p

S ) qunse A
OBSERVATIONS/NOTES MAP
Pickue Frare # M Aeenm E
J’okmM Mmdwdzd LCW 4/ 10 33 5rv

73 OF 49,95/

Signature(s): 9“" M W




Pa‘g’é _L of z
SAMPLE LOG SHE_ET

—

Project Site Name: EH‘/MARK, CT

S

Sample ID No.:
Project Number: Sample Location:
: Sampled By:
# [ 1 Surace Soil C.0.C. No.:
[] surface Soil
[1} Sediment
[ ] Other:
{ ] QA Sample Type:
_ =4 GRAB SAMPLE DATA
Date: [ 99 Depth Description (Sand, Sitt, Clay, Moisture, etc.) |
ime: : [0 [ eaot Y Sé,
[Method: ' -

2 ey — i
Scoop : - 5
: CORE SAMPLE DATA

iDate: Depth Description (Sand, Silt, Clay, Moisture, etc.) |

h’ime:

!Method:

COMPOSITE SAMPLE DATA
[Date: Depth Description (Sand, Silt, Clay, Moisture, etc.)
[Time:

l Method:

SAMPLE COLLECTION INFORMATION
Analysis Container Requirements Collected .

Other
i e b 23 [
a2}

s/
C &0 I'aj».f I
" E 2.0 )‘&//_g \ ! ~
e OV/SEod gntensz [ PL
_ OBSERVATIONS/NOTES

MAP
e flow b Gheann - Sull gagminfs Ao=n 7=
.p/bhmcﬁlm#-? | ~ '

. , )
*JMPLJ w/ & Pluﬁe sevep L Inaay

P o0} 24,645

’Signature(s): 9.“' A ,{,/.,:t.a'




Page 7[ of _L
SAMPLE LOG SHEET

_

f
Project Site Name: ‘M&T—Q‘_ Sample ID No.: -2- Y
Project Number: - P,

Sample Location:

: Sampled By:
[ ] Surface Soil C.0.C. No.:
[ ] Subsurface Soil
[/ Sediment
{ ] Other:
[ 1 QA Sample Type:
< GRAB SAMPLE DATA

IDate: o Bai 99 Depth Description (Sand, Sitt, Clay, Moisture, etc.) |
[Time: 08:50am [ m—&&_ﬁL

Method: e
u.cw SPMRE | Vs Foor wATP® ppry)

CORE SAMPLE DATA

[Date: Depth Description (Sand, Silt, Clay, Moisture, etc.) |
fTime:
I1Method:

COMPOSITE SAMPLE DATA
jiDate: Depth Description (Sand, Silt, Clay, Moisture, etc.)
ITime: :
[Method:

SAMPLE COLLECTION INFORMATION

Analysis Container Requirements Collected Other
bnetkef~ <) l—"
- n i
7 1L
MM S Ir
e (s KEI iz s iz /75CY
' OHBSERVATIONS/NOTES MAP

Jiom  msts, ducks, - - y }%2/?//‘”‘:
y S ! ian® ;0.
WWJ,'MTM_ M s e o 0y 722

Protwe - Faoma #4 | B e 0.5 9C
*JA."QJ "’/‘ pl.S'HC $coop

Signature(s): 9 M W




SAMPLE LOG SHEET

—
e —

Project Site Name: AByMARK.  CT Sample 1D No.:
Project Number: } Sample Location:
: ' Sampled By:
[ ] Surtace Soil C.0.C. No.:
[ ] Subsurface Soil
[ ¢Sediment
[ ] Other: .
[] QA Sample Type:
- GRAB SAMPLE DATA
Date: [ 199 ___Depth Description (Sand, Silt, Clay, Moisture, etc.) |
] | FooT wme, M%_%A_MLh
aster desth) -
CORE SAMPLE DATA
[Date: Depth _|Description (Sand, Silt, Clay, Moisture, etc.) |
[Time:
[[Method:
COMPOSITE SAMPLE DATA
|IDate: Depth Description (Sand, Silt, Clay, Moisture, etc.)
[Time:”
{Methog:
SAMPLE COLLECTION INFORMATION
Analysis . o = Container Requirements Collected Other
' ___?15 bucket L= —+ ’
/ ///Dﬂ:/n’
& laJl;/ :
AN Y O Y
S ) .
SEL )
SERVATIONS/NOTES - MAP
w/a plashic Scoe
* Sampled fa p p et =
| 4 1 #3730
-~ 73 07 32.66§%
Signature(s): 9 M W




Page _/ of ]_

SAMPLE LOG SHEET \
Project Site Name: Animerte. T Sample ID No.: - |- Tiss- —
Project Number: ’ Sample Location: APEAC
: ‘ Sampled.By: ' - 71 3
[ ] Surface Soil €0 No= Z_INFANTING, S.8 .
[ ] Subsurface Soil
[ ] Sediment
[ 4Other: Tisse
[ ] QA Sample Type: i
T6SE
GRAB SAMPLE DATA
Depth Description (Sand, Sitt, Clay, Moisture, etc.) |
CORE SAMPLE DATA
[Date: Depth Description (Sand, Silt, Clay, Moisture, etc.) |
ime: :
Method:
i COMPOSITE SAMPLE DATA
IIDate: Depth Description {Sand, Silt, Clay, Moisture, etc.)
[Time: =Y
"Method:.
i SAMPLE COLLECTION INFORMATION
Analysis Container Hequirgments Collected Other { _

Vg I¢ peb podl o] Ziplae Pags - bord, l—

rs

OBSERVATIONS/NOTES x MAP . -
Meoi v m),¢ Nbbrd  pyuisle | A/ua adoiont B o
/?/mﬁwu- Nond. pivkedl. 0wt of Domke -\l <o praci oot chh. |

Colocated w1th Sdimment -

SWQS ‘{/ /0 S'q' ‘75’(,
73 0f 3¢ 956

|20 russaely extlyeh ok

iISignature(s): -

hammorBehr ’-I‘




SAMPLE LOG SHEET

Page __j_of _/__

(27755 )
_AREA ¢

i/

Project Site Name: laﬂ"“":g er Sample ID No.:
Project Number: v Sample Location:
: Sampled By: A J
[ ] Surface Soil COT No.: &M&’E"ﬂ
[ ] Subsurface Sail '
[ ] Sediment
(44" Other: i MUSSELS
[ ] QA Sample Type
Tissve
GRABSAMPLE DATA
Depth Description (Sand, Silt, Clay, Moisture, etc.) |
CORE SAMPLE DATA
[Date: Depth Description (Sand, Silt, Clay, Moisture, etc.) |
{Time:
"Method:
I COMPOSITE SAMPLE DATA
[Date: Depth Description (Sand, Silt, Clay, Moisture, etc.)
lrime:
[Method:”

SAMPLE COLLECTION INFORMATION

0 Mool offodel

Analysis Container Requirements Collected _—— | Other
OBSERVATIONS/NOTES MAP
bonk. O-locatrd with Sulvynsnt usatrnte Koot dok
2 :5- LY o o
9 10 5¢. 003

7304 30.2y5"

Signature(s):

dharmmons Bk




Page _l of L

" SAMPLE LOG SHEET
Y Id
Project Site Name: ,Eafmm 4 CT Sample ID No.: C-3-T1s8 -
Project Number: Sample Location: AREA C
Sampled By: &N J, X
[ ] Surtace Soil C.0.C. No.: ) Baie | aFANTING
[ 1 Subsurface Soil
[ ] Sediment
[»{ Other: Tissve
[] QA Sample Type:
V7597
-@RAB SAMPLE DATA
IDate: 14 ppRiL 99 Depth Description (Sand, Sitt, Clay, Moisture, etc.) |
ime: :
Method:
CORE SAMPLE DATA
[Date: Depth Description (Sand, Silt, Clay, Moisture, etc.) |
iTime: A
Method:
COMPOSITE SAMPLE DATA
[Date: Depth Description (Sand, Silt, Clay, Moisture, efc.)
[Time:
iMthOdi.
SAMPLE COLLECTION INFORMATION
Analysis Qontalrler Reqmrerrggts Collected Other
OBSERVATIONS/NOTES MAP
N h . .
. pwcacks hoe thom otha o "C* %QW fo
Shatins Husatrnie Boat (ub
(-3 Ihib-fame dt § ) 10 TR 2F
. OF <
Mussels #’W Jomd. preked. ad 9( .70 3 F30% 21 3723
blantid] Gmples wrTh, Sudorisrst G0k N
. N e g e
Smplt Yocatins. - - e
13 e ST
Signature(s):

At

>m



SAMPLE LOG SHEET
IiProject Site Name: k 4YM4 Pk'. CT Sample ID No.: X4¥ - P
Project Number: Sample Location: A D
Sampled By: .&lcl_ﬂch
[ ] Surface Soil C.0.C. No.:
[ ] Subsurface Soil
[ ] Sediment
Other: ﬂ;&c&
{ 1 QA Sample Type: ' _
i
SAMPLE DATA
[Date: 2<£ ApR 99 Depth Description (Sand, Silt, Clay, Moisture, etc.) |
(Time: /5:¢/p i
[Method:
? CORE SAMPLE DATA ‘
Date: Depth Description (Sand, Silt, Clay, Moisture, etc.) |
(Time:
Method: I :
. . . 1
COMPOSITE SAMPLE DATA e
IDate: Depth Description (Sand, Silt, Clay, Moisture, etc.)
[rime: ! "
WMethod:. :
SAMPLE COLLECTION INFORMATION 4
Analysis Container Requirements Collected — Other
! 5 Z_ ry ! . L] V
OBSERVATIONS/NOTES MAP
o opttts o tmummiichogs Pere -

‘3 mossels estlodhe 4

73 0% 31479

Signature(s); oc; ML

L




SAMPLE LOG SHEET

—
Project Site Name: &MARL'_Q:__ Sample ID No.: ‘ e
Project Number: Sample Location: ‘ ‘
: Sampled By:
[ ] Surface Soil C.0.C. No.:
[ ] Subsurface Soil
[ ] Sediment P . -
[ & Other: (156~ MasseLs
i [ ] QA Sample Type: :
GRAB SAMPLE DATA
Date: | 94 Depth Description (Sand, Silt, Clay, Moisture, etc.) |
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