Table 4-3
SEDIMENT CHEMISTRY RESULTS / SMS COMPARISON
Sample 1D NFK UPRIV1 NFK UPRIVZ NFK0O1 NFK00Z NFK003
Laboratory ID| Marine Sediment - L4321-23 ©14321-24 14321-1 L4321-2 14321-3
Sample Depth (cm) Standards 0-10 0-10 0-10 0-10 0-10
. Sample Date 8/19/94 8/19/94 8/18/94 8/18/94 8/18/94
. SQs | csL | Vaue [Qual| Valve jQual| Valuse |[Qual| Value [Qual| Vale |Qual
a70 780] 784 756 U Q.74 8.54 6.88
Naphthaiene 99 170 4810 756 U 437U 504 U 4.89 U
Acenaphthyiene - 66| 86 177U 281U 162U . 19V 1.8 U
Acenaphthene 16 57 122U *193 114 U 1310 1.22 U
Fluorene 123 79 177U *281 U 1.62 U 190 18U
Phenanthrene 100 480’ 7516 28.1 UG 784 G 854 G 6.88 G
Anthracene 220 1200 177U 281U 196G 19U 1.8 UG
2-Methyinaphthalene 38 64 481U =756 U 437U 5.04 U 483 U
HPAH (mg/Kg-Organic Carbon) 960 5300 76.7 756 U 86.6 109 83.8
Fluoranthene 160 1200 S 172 281U 159 G 209 19.9 G
Pyrene 1000 1400 154 G 28.1 UG 178G 2026 18.5 G
Benzo(a)anthracene 110 270 5.8 281 U 754 G 832 6.93 G
Chrysene 110 460 . 8.9 28.1 U 8.88 - 10.3 8.5
Total Benzofiuoranthenes 230 450 9.34 756 U 16.4 20 18.6
Benzo(b)fiuoranthene 9.34 756U 9.82 14 12.6
Benzo{k)uoranthene 481 UL 756 UL 66J 61L 6
Benzo(a)pyrene 90 210 6.8 X 47.4 UX 635G 8.05 X 712 G
indeno(1,2,3-Cd)Pyrene 34 88 7.43 v474 U 713 G 10.1 326
Dibenzo(a,hjanthracene 12 33 481U =756 U 4.37 UG 504 U 4.89 UG
Benzo(g,h,)perylene 31 78 616G *47.4 UG 557G 105 G 3.09 UG-
Other Nonionizable Organics
(mg/Kg-Orgenic Carbon) .
1,2-Dichlorobenzene 23 23 0.144 UBEG 222 UBEG| . - 0.132 UEG 0.153 UBEG| ' ' 0.151 UEG
1,4-Dichiorobenzene 3.1 ] 0.144 UBEG 2.22 UBEG] 0.281 BEG 1.38 BEG 2.34 BEG
1,2,4-Trichiorobenzene 0.81 1.8] ° 0.144 UEG 222 UEG. 0.132 UEG 0.153 UEG 0.151 UEG
Hexachlorobenzens . 0:38 23 0.144 UEG *2.22 UEG 0.132 UEG.|"  0.153 UEG 0.151 UEG
Diethy! Phthalate 61 110 298 U 414 U 275U 314 U 3.09 U
Dimethyl Phthalate 53 53 .22V 19U 114 L 131U 122U
Di-N-Butyi Phthalate 220 1700 6.13 BG 116 BG 6.65 B , 861BG 95B
Benzyl Buty! Phthalate 4.9 64 177 U *281U 1.62 U 19UV 18U
Bis{2-Ethylhexyl)Phthalate 47 78 16.9 a7 - 15 3138 30.7
Di-N-Ottyl Phthalate 58 4500 1.77 UL 28.1 UL 162 Ut 1.9 UL 18 UL
Dibenzofuran 15 58 2.98 U “47.4 U 275 U 314 v 3.09 U
Hexachlorobutadiene 39 6.2 208U ~474U 2.75 UG 314U 3.00 UG
N-Nitrosodiphenylamine 1 11 298 U ~474U 275U 314 L 3.08 U
|Total PCBs 12 65 - 14au 22V |GEEEASR 1.53 U 151U
lonizable Organics (ug/Kq-Dry Waight)
Phenol 420 1200 220U 130 U 180 U 180 U 170 U
2-Methyiphenol €3 63 s4°U 32U 46 U 43U 43 U
14-Mathyiphenal 870 870 84 U 32U 48 U 43 U 43 1)
2,4-Dimethyiphenot 29 29| 540U ~320U ~46.0 U =430V =430 U
Pentachiorophenct 360 €90 54 U 32U 46 U ‘430 43 U
- 1Benzyl Aleohol 57 73 54 U 32U - 46 U a3 U 43 Uy
Benzoic Acid 650 650 220U 130U 190 U 180 U “ 170U
Metals (m Weight )
Arsenic, Total 57 93 22 13 19J 18 174
Cadmiumn, Total 5.1 6.7 06U 0.35 U 0.51 U 048 U 0.46 U
Chromium, Total 260 270 26.6 126 25.1 248 327
Copper, Total 390 390 27.8 12.4 31 26.9 29
Lead, Total 450 530 17 4 49 174 13J 13
Mercury, Total 0.41 0.59 0.08 J 0.035 J 0.1 JE 0.078 JE 0.21 JE
Silver, Total 6.1 6.1 08U 046 U 0.68.U 0.64 U 062U
Zinc, Total 410 950 80.3 50 77.8 68 71.7
| Conventionals
% TOC : 1.81 0.0676 1.67 1.37 1.30
Acid Volatile Sulfides {mg/Kg) 420 E 40 UE 220 E 750 E 70 E
Gravel (%) 0.2 5.6 02’ 06 0.2
Sand (%) 64.1 92 48.3 . 469 49.9
Silt (%) 333 3 46.9 386 . 398
{Clay (%) 35 03 ‘4.8 143 10.4
Fines (%) 36.8 33 51,7 529 50
; 14 17 16
ﬁmm 48.7 . 84 59 62.5 63
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Table 4-3

SEDIMENT CHEMISTRY RESULTS / SMS COMPARISO
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Sampie ID C NFK004 NFK0O04A NFKO005 NFKG06 NFK007
Laboratory ID| Marine Sediment L4321-4 L4384-1 L4321-5 143216 L4321.7
Sampie Depth (cm)| Standards 0-10 0-10 0-10 0-10 0-10
Sampie Date ) 8/18/94 8/22/94 8/18/94 8/18/94 8/22/94
SQS CSL Value {Quat.| Value ' JQual.| Vaive [Qual.| Value |Qual.| Vaiue TQual
{LPAH (ma/Ka-Organic Garbon) 370 760 21 30.1 1.2 38 :
Naphthalene 99 170 465 U 274 0 312U
Acenaphthylene 2] 66 1.74 U 1.05 U 16V 116 U
Acenaphthene 16 57 116 U 1.3 345 0.809 U
Fiuorene 23 79 174 U 18 J 3.32 1.16 U
1Phenanthrene 100 480 19 G 26206 275 G 38¢G
Anthracene 220 1200 24 G 4.01 6.93 1.16 UG
2-Methyinaphthalene 38 64 485U 274 1 427V 312U
HPAH anic Cal 960 5300 195 258 421 575 46
Fiuoranthene 160 1200 375 G 55.6 114 848 G 96 G
Pyrene 1000 1400 343G 431G 94 G 100 G 786G
Benzo(a)anthracene 110 270 152 G 21.9 35.4 477 G 36 G
Chrysens 110 450 20 309 37.1 49 494 G
Total Benzofiuoranthenes 230 450 357 56.7 59.6 121 9.04
Benzo(b)fluoranthene 24.7 40.4 417 88.2 584 G
Benzo(k)fluoranthene 11 163 L 179 L 32.9 32JG
Benzo(a)pyrene 99 210 156G 245X 28 X 723 G 3.4 JG
Indeno(1,2,3-Cd)Pyrene 34 88 18.1 G 12.5 25.8 8 518 G
Dibenzo(a, h)anthracene 12 33 556G 3.2 6.5 5! 3.12 UG.
Benzo(g.h,i)peryiene 31 78 139G 88 G 216G 293G 24 G
Other Nonionizable Organics
{mg/Kg-Organic Carbon) ,
1,2-Dichlorobenzene 23 23 0.142 UEG 0.0848 UBEG 0.127 UBEG! 0.171 UEG 0.0925 U
1,4-Dichlorobenzens 3.1f 9| EERara 28 BEG 1.61 BEG 2.37 BEG 0.17 BEG 0.0925 U
1,2 4-Trichiorobenzene 0.81 1.8 0.142 UEG 0.0848 UEG 0.127 UEG 0.171 UEG 0.0825 U
Hexachiorobenzene 0.38 2.3 0.142 UEG 0.0848 UEG 0.127 UEG 0.171 UEG 0.0925 U
Disthyl Phthalate 61 110 29U 180 267U 352U 1.97 U
Dimethy! Phthalate 83 53 116 U 0723 U 1.07U - 143 U 0.800 U
Di-N-BUTY! Phthalate 220f 1700 948 B 2 BG 6.73 BG 1088 416 B
Benzyl Butyl Phthalate 4.9 64 3.88 22J 116 U
Bis(2-Ethylhexyl)Phthalate 47 78 33.8 16.8 .12
Di-N-Octyt Phthalate 58 4500 “1.74 UL 21 UL 116 U
Dibenzofuran 15 58 28UV . 35 J 1.97 U
Hexachlorobutadiene 3.9 6.2 2.9 UG 18U 287 UV 3.52 UG 197 U
N-Nitroscdiphenylamine 11 11 3J 18UV 2587 U 352U 1.97 U
Total PCBs 12 65 44 9.32 897 9,07 5.84
lonizable Organics (u! Dry Weight
Phenol . 420 1200 180 U 290 U 160 U 150 U 140 U
2-Methyiphenol 63 63 45U 720U 40U 37U 34U
| 4-Methyiphenal 870, €70 46 U 720 280 37U 34U
2,4-Dimethylphenol 29 29 450U 720U 400U =370V =340 U
Pentachicrophenol 360 690 45U 720 40U 37U 34 UG
Benzyl Alcohol 57 73 45 U *720 U 40U 37y 34 U
Benzoic Acid 650 650 180 U 290 U 160 U 150 U 150 J
Metals (mg/Kg-Drv Weight) v
Arsenic, Total 57 93 20 24 ) 16 J 513 63U
Cadmium, Total 5.1 6.7 05U 08U ‘045U 041 U 0.38 U
Chromium, Total 280 270 26 34.2 24.4 224 17.9
Copper, Total 390 3980 314 56.2 34.1 42 2286 .
Lead, Tota! 450 §30) 204 43 27.8 58 144
Mercury, Total 0.41 0.59 0.088 JE 0.18 J 0.12 JE '0.053 JE 0.072 JE
Silver, Total 6.1 6.1 067 U 11U 0.67 J 0.53 U 0.53 J
Zinc, Total 410 960 839 184 92.7 138 §5.2
| Conventionals .
% TOC 1.55 4.01 1.5 1.05 1.73
Acid Volatile Sulfides (mg/Kg) 1500 E 1800 E 640 € 40 UE. 1200 E
Gravel (%) 1 0.2 4 30 0.2
Sand (%) 576 334 61.3 504 40
Silt (3%) 20.4 43.4 20.9 158 528
Clay (%) 1.7 231 - 3.6 41 7.2
Fines (%) 411 655 34.5 19.9 60.1
in 15 8 :
§/:§ghmlt':1§pm 60.1 37.7 67.2 731 70.3




Table 4-3
- SEDIMENT CHEMISTRY RESULTS / SMS COMPARISON
Sample ID NFK008 NFK008 NFKO08 NFK008 ~NFKO08
Laboratory ID]  Marine Sediment 143218 L6725-26 1672527 L6725-28 L6725-29
Sample Depth (cm) Standards 0-10 0-30 30-80 - 60-60 90-120
Sample Date 8/17/94 8/28/95 8/28/85 8/28/95 8/28/95
. SQs | CsL_ Value- |Qual.| Valve jQual.| Vaive [Qual.{ Value {Qual.! Value' |Qual.
LPAH (ma/Ka-Organic Carbon) 3’70 780 158 11.7 0.10 124 U 190 U
Naphthalene - : 99 170 5260 3.53 UG 3.3 UG *124 UG - 190 UG
Acenaphthyiene 86 s 182UV 1.3 UG 1.21 UG 47U ~69.3 U
Acenaphthene 16 57 135 U 0.93 UG 0.825 UG 3221 _*474 U
Fluorene : 23 70 192 U 1.3 UG 1.3 4G 4T U. *803 U
Phenanthrene 100 480 135 9.63 G 689 G 47 UG 69.3 UG
Anthracene 220 1200 23JG6 21 JG 1J6 47 UG 69.3 UG
2-Methylnaphthalene 38 84 826 U 3.53 UG 3.3 UG =124 UG 190 UG
HPAH (mg/Kg-Qrganic Carbon) 960 §300 160 95.4 67.1 124 U 19U
Fluoranthene 160 1200 316 2426 147G 47 UG 69.3 UG
Pyrene 1000 1400 20.8 146 G 942 G 47 UG 69.3 UG
Benzo(a)anthracene 110 270 13.1 795G 5G 47 UG 69.3 UG
Chrysene 110 460 17.2 9.16 G ‘762 G 47 UG 68.3 UG
Total Benzofiuoranthenes 230 450 333 15.9 13.4 124 U 190 U
Benzo(b)fiucranthene 21 118G 879G 124 UG 190 UG
Benzo(k)fluoranthene 123 L 4.1 JG 46 JG 124 UG 190 UG
Benzo(a)pyrene 98] 210 154 L 823G 636G 76.7 UG * 120 UG
Indeno(1,2,3-Cd)Pyrene 34 88 196 814 G 587 G *76.7 UG =120 UG
Dibenzo{a,h)anthracene 12 33 526 U 3.53 UG 3.3 UG =124V =190 U
{Benzo(g h.i)peryiene 31 78 7.5 G 726 G 482G *76.7 UG 120 UG
Other Nonionizable Organics
(ma/Kg-Organic Carbon)
1,2-Dichiorobenzene 23 23 0.17 JEG '0.0558 UG 0.0534 UG 1.98 UG 2u
1,4-Dichlorobenzene 3.1 9 174 EG 0.963 G 118G | -=gidG . ™454 G
1,2, 4-Trichiorobenzene 0.81 1.8 0.16 UEG *1,30 UG *1.21 UG ~47 UG ~69.3 UG
Hexachlorobenzene 0.38} 23 0.16 UEG 0.0558 UG 0.0534 UG *1.98 UG 2 U
Disthyi Phthalate 61 110 327U 223 UG 2,09 UG *76.7 U =120 U
Dimethy! Phthalate 53 53 1.35 Y 0.83 UG 0.825 UG 3220 474 U
Di-N-Butyl Phthaiate 220] 1700 7.31 GB 6.56 BG 9.03 BG 76.7 UB 120 UB
Benzyl Butyl Phthalate 4.9 64 1.92 UB' 1.3 UG 1.21 UG 47 U ~89.3 U
Bis(2-Ethythexy!)Phthalate 47 78{ZELR 1408 286G 236 47 U *69.3 U
Di-N-Octy! Phthalate 58 4500 192 UL 1.3 UG 1.21 UG 47 v *69.3 U
Dibenzofuran 13 56 327U 2.23 UG 2.09 UG 767 U 120U
Hexachlorobutadiene 39 6.2 321 u 223 UG | 2.09 UG ~76.7 UG =120 UG
N-Nitrosodiphenyiamine 1 1 4 223 UB,G 25JBG =767 UB =120 UB
Total PCBs 12 657538 =275 T 3EE0. o410 *58.4 U
lonizable Organics (ug/Kg-Dry Weight) ’
Phenot . o 420 1200 210U 200 U 170 U 130 U 130U
2-Methylphencl 63 63 s1U 4 U 43U 31U 33U
4-Mathyiphenal 870 870 81U 48 1) 43 U 31U BV
2,4-Dimethytphenol 29 280 S50V ~48.0 UG ~43.0 UG ™31.0 UG ~ 33.0 UG
Pentachlorophenol 360 690 51U 48 U 43U a1y 3V
Benzyl Alcohot 57 73 51U 48 UG 43 UG 31 UG 33 UG
Benzoic Acid 650 650 210U 349 E 210 JE 130 UE 130 UE
Metals (mg/iKg-Dry Weight)
Arsenic, Total 57 93 76U 78U 55U 57V
Cadmium, Total 5.1 8.7 0.53,) 09J 0.32'U 034 0
Chromium, Tetal 260 270 248 252 12.4 13
Copper, Total g0 390| 34 12:2 10.1
{ead, Total 450 530 21 32.u 34U
Mercury, Total 0.41 0.58}: 014 v 37 0.046 J 0.03 J
Sitver, Total 6.1 6.1 0.87J 0.95J 043 U 045U
Zinc, Total 410 960 99.3 98.1 328 27.4
Conventionals .
% TOC 1.66 2.18 2.06 0.0404 0.0274
Acid Volatile Sulfides (mg/Kg) 480 E )
Gravel (%) 0.2 0.2 4.7 27 .2
Sand (%) 55.4 51 - 55.7 91.6 95.¢
Silt (%) 317 48 - 378 587 38
Clay (%) 12.8 12 2 03 03
Fines (%) 445 49.2 395 8 4.1
lini .
"’?So&m) 52.7 56.4 63 86.2 82.9
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Table 4-3

SEDIMENT CHEMISTRY RESULTS / SMS COMPARISO

Sample ID - “NFK009 NFK009 NFK009 NFKO00S NFKO09
Laboratory ID| Marine Sediment L4321-25 L4321-26 L4324-27 L4321-28 L4321-9
Sample Depth (cm) Standards 0-15 © 1530 30-45 45-80 0-10
Sample Date 8/31/94 8/31/94 8/31/94 8/31/94 8/17/94
QS | CsL Value {Qual.| Vaue [Qual| Value {Qual.| Value [Qual{ Value |Qual.
LPAH (ma/Kg-Orpanic Carbon) 376 780 80.8 278 73.1 &1 av.s
Naphthalene 99 170 373U 2.78 UE 807U 972U 454 U
Acenaphthylene 66 66 149 1.01 UE 338U 367 U 7V
Acenaphthene 16 57 6.66 26 E 5.12 257U 21
Fluorene 23 79 6.91 13 E 4J 367 U 21
|Phenanthrene 100{ -~ 480 857 G 19 GE 53.6 G 516G 20
Anthracene 220 1200 12.6 40 E 104 367 U 333G
2-Methyinaphthalene 38 64 373V 2.78 UE 9.07 U 972U 454 U
HPAH (ma/Kg-Organic Carbon) 960 5300 389 18 365 104 214
Fluoranthene 160/ 1200 85.3 206 E 87.7 217 47.1,
Pyrene _ 1000] 1400 656 24 GE 657 G 246 G 39.1
Benzo(a)anthracene 110 270 349 1M5E 333 114 17.5
Chrysene 110 460 41.4 123 E 40.4 118 20.9
Total Benzofluoranthenes 230 450 843 227 78.3 12 40.4
Benzo(b)fluoranthene 574 161 E 55.7 129 30.7
Benzo{k)fluoranthene 272L 6.6 LE 226 L 9.72 UL 9.69 L
Benzo{a)pyrene 99 210 37 X 11.5 XE 34.9 X 88 X 171L
indeno(1,2,3-Cd)Pyrene 34 88 12.4 379 E 13.4 74 15G
Dibenzo(a, h)anthracene 12 33 a7y 278 UE 9.07 U 9.72 U 54
Benzo(g.h,i)perylene 31 78 873G 2.9 GE 16 68 G 117G
Other Nonionizable Organics
(ma/Kg-Organic Carbon) ) ;
1,2-Dichiorobenzene 23} 23 0.11 UBEG 0.12 BEG 0.34 BEG 0.294 UBEG 0.15 JEG
1,4-Dichlorobenzene 31 oo T BEG |Eaauid BEG |Eige480, BEG |mriva0g BEG [ty ™105 EG
1,2,4-Trichlorobenzene 0.81 1.8 0.11 UEG 0.0859 UEG 0.267 UEG 0.294 UEG 0.13% UEG
Hexachlorobenzene 0.38 23 0.11 UEG 0.0859 UEG 0.267 UEG 0.294 UEG 0.139 UEG |
Diethyl Phthalate 61 110 233U 1.72 UE 569 U 6.06 U 284 U
Dimethy! Phthaiate s3| 0.707 UE 23U 257U 113 U
Di-N-Buty! Phthalate 220 3.7 BGE 14 BG 7.7 BG 7.53 GB
Benzyl Butyl Phthalate’ 49 1.01 UE 338U | =170 19 B
Bis(2-Ethylhexyl)Phthalate 47 199 E | E=I504Q 25 . ™253°B
Di-N-Octyl Phthalate 58 1.01 ULE 3.38 UL 367 UL 1.7 UL
Dibenzofuran 15 1.72 VE 568 U 6.06 U
Hexachlorobutadiene 3.9f 1.72 UE *569 U *6.06 U
N-Nitrosodiphenylamine 1 58 E 569 U 6.06 U
Total PCBs 12 267U 10.6
lonizabie Organics (ug/Ka-Dry Weight)
Phenct . 420/ 1200 140 U 140 UE 130U 140 U 220 U
2-Methyiphenc! 63 63 B U 34 UE 32U 33U 55U
4-Mathyiphenol 870 670 38 U 24 UE 32U 33U 85 U
2,4-Dimethyiphenol 29 29| 350U *34.0 UE ~320U ~33.0U *55.0 U
Pentachlorophenol 360 690 By 34 UE 32U a3y 55 U
_ |Benzyl Alcohol 57 73 sU 34 UE 32U 33y 55 U
Benzoic Acid 650 850 140 U 140 UE 130U 140 U 220 U
Metals (mg/Kg-Dry Weight) .
Arsenic, Total 57 93 12 JE 14 JE 13 JE B JE 229
Cadmium, Tota! . 51 6.7 0.96 J 1.2 0.54 § 037 U 0.59 U
Chromium, Total 260 270 218 28.8 19.9 13.4 25.2
Copper, Total 390 390 125 GE 133 GE 104 GE 22.4 GE 60.9
Lead, Total 450 530 526 LE 62.3 LE 38 LE 7.4 JLE 68.1
Mercury, Total 0.41 0.59 021J . |5EE0EEY 0.11J 0.028 | 0.13 JE
Siiver, Total 6.1 6.1 051U 052 0.49 J 0.48 U 08U
Zine, Tota! 410 960 345 GE 240 GE 163 GE 446 GE 140
Conventionals )
% TOC . 1.6 1.08 0.662 0.546 1.04
Acid Volatile Sulfides (mg/Kg) 1100 E 1400 E 410 E 140 E 1500 E
Gravel (%) 338 28.7 15.3 28 10.4
Sand (%) © 65.6 58 77.2 93.2 53,5
Silt (%) 82 1286 78 4 267
Clay (%) 1.6 1.5 0.¢ 04 10.1
Fines (%) 8.8 141 88 44 36.8
Salini 13
% s‘r:!%:pm 76.2 78.7 84 81.4 489 .

Page 15 of 38




Table43 ,
SEDIMENT CHEMISTRY RESULTS / SMS COMPARISON
Sample 1D NFK00S NFKOOS NFK009 NFK00S NFKGOS FD |
Laboratory ID{ Marine Sediment L6725-17 16725.18 16725-19 16725-20 L4321-10
Sampie Depth (cm) Standards 0-30 30-60 60-90 90-120 0-10
Sample Date : 8/28/95 8/28/95 8/28/85 8/28/95 8/17/94
SQS CSL Vaiua |Qual.] Valve [Qual| Vaive [Qual] Value |[Qual| Value |Qual
LPAH (mg/Kg-Organic Carbon) 370 780 371 201 U 730 811 68
Naphihalene 99 170 8.28 UG 20.1 UG 73 UG *161 UG 477 U
Acenaphthylens. 86 66 305U 753U 268U 582 U 178 U
Acenaphthene 16 57 218 U 5.02 U "194 U *411U 121U
|Fiuorene 23 79 a1y 7.53 U *268 U *582 U 178 U
Fhenamnrene 100 480 258 G 7.53 UG 26.8 UG §8.2 UG 14.1
Anthracene 220 1200 816G 7.583 UG 26.8 UG - §8.2 UG 2.5 JG
2-Methyinaphthalene 38 64 8.28 UG 20.1 UG =73 UG 161 UG 477 U
|HPAH (mg/Kg-Organic Carbon) 960 5300 2n 2.1 U U 61U 196
Fluoranthene 160 1200 €0 G 7.53 UG 26.8 UG 58.2 UG 374
Pyrene 1000 1400 4116 7.53 UG 26.8 UG §8.2 UG 39.1
Benzo(a)anthracene 110 270 253G 7.53 UG 26.8 UG 58.2 UG 15.9
Chrysena - 110 460 32€C 7.83 UG 256 UG 58.2 UG 18.2
Total Benzoflucranthenss 230 450 54.4 201 U 73U 161U 35
Benzo(b)fiuoranthene 3846 20.1 UG 73 UG 161 UG 26.4
Benzo(k)iuoranthene 166G 20.1 UG 73 UG 161 UG 86 JL

- |Benzo(a)pyrene 98 210 2056 126 UG 46.2 UG 29 UG 157 L
Indeno(1,2,3-Cd)Pyrene 34 88 19.9 G 12.6 UG *46.2 UG 99 UG 19.1 G
Dibenzo(a,hjanthracene 12 3| 828U *201 U =73 U =161 U 477U
Benzofg,h.i)perylene 3 78 158 G 126 UG *462 UG 99 UG 147G
Other Nonionizable Organics
t{mg/Kg-Organic Carbon} -

" |1.2-Dichlorobenzene 23 23 0.132 UG 0.318 UG 1.16 UG ~2.57 UG 0.144 UEG
1,4-Dichlorobenzene 3.1 olE=mwTec [CEESSEZc |[EEN2atc & 22118, EG
1,2,4-Trichiorobenzene 0.81 18 % uG Tm753 UG *26.8 UG 5§82 UG 0.144 UEG
Hexachlorobenzene 0.38 23 0.132 U 0318 U *1.16 UG ~257 U 0.144 UEG
Diethy! Phthalate 61 110 523 U 126U 462U *99 U 299 U
Dimethyi Phthalate 53 53 218 U 502U 194 U 411U 16 J
Di-N-Butyl Phthalate 220 1700 173 B 28.2 8B ‘125 B 89 UB 52 GB
Benzy! Butyl Phthalate 49 64 3.05 *753 U *26.8 U *582 U 178 UB
Bis(2-Ethyihexyl)Phthalate 47 : 12 4y ol 73 455 B
Di-N-Octy! Phthaiate 58 ) 753U 268U *582 U 1.78 UL
Dibenzofuran 16 . 1260V “46.2 U “~e% VU 299 U
Hexachlorobutadiene 39 6.2 523 UG 126 UG *46.2 UG =99 UG 299 U
N-Nitrosodiphenylarnine i1 1 5.23 U,B ~126 UB " 46.2 UB ™99 UB 299 U
Total PCBs 12 65 z 585 U v224 U *47.8 U 9.42
lonizable Organics (ug/Kg-Dry Weight) : ;

|Phenol : 420]. 1200 150 U 120 U 130 UG” 1200 - 210U
2-Methyiphenol 63] e BU U 31 UG 20U 52U
4-Methylphenol 670 670 BU U 31 UG 29 U 52U
2.4-Dimethylphenol 29 29| *36.0UG *300 UG *31.0 UG 29 UG ~520 U
Pentachlorophenot 360 630 B U 30U 31 UG 29U 52U
Benzyl Alcohot 57 73 36 UG 30 UG 31 UG 29 UG 52 U
Benzoic Acid 650 50| 25 E 120 UE 130 UEG 120 UE 210U
Metals (mg/Kg-Dry Weight) ,

Arsenic, Total 57 93 694 53U 53U 52U 19
Cadmium, Total 5.1 6.7 0.48.J 032U . 032U 032U 0.58 U
Chromium, Total 260 270 13.1 14.4 . 129 26.3
Copper, Total ' 30| | 390 137 13 104 39.2
Lead. Tota! 450 530 32y 32U 2u 31.9
Mercury, Total 0.41 0.59| 2% 0.03 J 0.022 U 0.021 U 0.19 JE
Silver, Total 6.1 6.1 042 U 042U - 041U 077 U
Zinc, Total 410 960 418 422 30.1 138
|Conventionals .

% TOC : 0.688 0.239 0.0871 0.0282 1.74
Acid Volatile Sulfides (mg/Kg) 3300 E
Gravel (%) 2.1 1.6 0.4 2.7 134
Sand (%) 729 95.2 94.7 94.9 475
Sitt (%) 15.8 33 4.9 26 18.3
Clay (%) 23 0.3 0.3 03 21.2
Fines (%) 18.1 36 52 2.9 39.5
;a md§M) 75.7 90.5 87.8 91.9 51.8
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Table 4-3

SEDIMENT CHEMISTRY RESULTS / SMS COMPARISON

. Sample ID NFKO10 NFKOT1 NFK012 NFK013 NFKO14
Laboratory ID| Marine Sediment L4321-11 L4321-12 L4321-13 L4321-14 L4321-15
Semple Depth (cm) Standards 0-10 0-10 0-10 0-10 0-10
Sample Date 8/17/94 8/22/94 8/18/84 8/19/94 8/19/94
$Qs CsL Vaue fQual.|] Value JQual| Vaue {Qual.] Value |Qual| Value |Qual
LPAH (m anic Carbon) 370 - 780 1.9 11 300 306 U 75.4 U
Naphthalene 89 170 2.04 U T Y 30U 306 U 75.4 U
Acenaphthylene 66 66 0.764 U 293U MU AR AT] 275U
Acsnaphthene 16 57 0.500 U 205 U 787 U 7.78 U ~188 U
Fluorene 23 79 0.764 U 293U 1"y 17U *275U
Phenanttvene 100 a480 1.9 11 G 11 VG 11.7 UG 27.5 UG
Anthracene 220 1200 0.764 UG 293 UG 11 UG 11.7 UG 27.5 UG
2-Msthyinaphthalene 38 84 204 U 72770 U 30.6 U ~754 U
|HPAH (ma/Kg-Organic Carbon) 960 5300 224 122 335 43 65
Flucranthene 160 1200 336 3G 486 11.7 UG G
Pyrene 1000 1400 3.23 2426 3926 13 G 35 G
Benzo(a)anthracene 10| - 270 213 116G 4216 156 27.5 UG
Chrysena . 110 480 344 1682 8 49.8 18 J 278 U
Total Benzofluoranthene 230 450 3.93 13 105 306 U 75.4 U
Benzo(b)fluoranthene : 3.93 130G €0.7 30.6 U 754 U
" Benzo(k)fluoranthene 2.04 UL 7.77 UG 44 J 306 U 754 U
Benzo(a)pyrene 98 210 224G 7.8 JG 306 19.4 UG . 464 UG
indeno(1,2,3-Cd)Pyrene 34 88 214G 9.7 JG 216 194 UG *46.4 UG
Dibenzo(a.h)anthracene 12 33 204U 7.77 UG *30 UG *30.6 UG ~75.4 UG
Benzo(g,h,i)perylene 31 78 26 6 JG 19 UG 19.4 UG *46.4 UG
Other Nonionizable Organics
{mg/Kg-Organic Carbon) )
1,2.Dichiorobenzene 23 2.3 0.076 JEG 0.235 U ~ 232 UEG
1.4-Dichiorobenzene 31 9 0.152 EG 0.235 U 2.5 BEG
1,2,4-Trichiorobenzene 0.81 18| 0.0618 UEG 0.235 U =~ 2.32 UEG
Hexachiorcbenzené 0.38 23] 0.0618 UEG 0.235 U =232 UEG
Diethyl Phthalate - 61 10 127U 480 U 464U
Dimethy! Phthalate 53 53 0.509 U 205U 18.8 U
Di-N-Buty! Phthalate 220 1700 3.34 C,B 7eJB 102 B
Benzy! Butyl Phthalate 49 64 0.764 U8B 293 U *275U
Bis(2-Ethylhexyl}Phthalate 47 78 2218 8.48
Di-N-Octy! Phihaiate 58| 4500 0.764 UL 293 U
Dibenzofuran 18 58 127 U 490 U
Hexachlorobutadiene 3.9 6.2 127U "499 U
N-Nitrosodiphenylamine 11 1 127 U 499 U
Total PCBs 12 65 0618 U 235U
lonizable Organics (ug/Kg-Dry Weight . .
Phenol . 420 1200 140 U 140 U 140 U 140 U 130U
2-Methyiphenol 63 63 s U 3q U By 35U 32U
4-Methylphenol 670 670 - 35U 34U sBU 3s U 32Uy
|2.4-Dimethyiphenol 29 29 =asou ~34.0 U =33 ~350 U ~320U
Pentathiorophencl 360 690 s U 34 UG 3y sy 2u
Benzyl Alcoho! 57 73 a5 U 34U aBUu BUY 32UV
Benzoic Acid 650 650 140 U 140 1] 140U 140 U 130 U
Metals (mg/Kg-Dry Weight) - :
Arsenic. Total . 57 23 14 J - 62U 944 14 974
Cadmium, Total 5.1 6.7 0.38 U 0.37 U 0.36 U 0.39 U 0.36 U
Chromium, Total 2e0 270 14.4 16€.1 11.2 12.0 19
_|Copper. Total 390 390 14.8 154 1.1 125 13
Lead, Total 450 530 64 7.2 58 5.8 J 464
Mercury, Total 0.41 0.59 0.319 E 0.034 JE 0.025 UE 0.024 UE 0.025 JE
Sitver, Total 6.1 6.1 c.51 U 05U 0.48 U 051U 047 U
Zinc, Total 410 960 54.2 51.1 41.8 51.4 45.1
Conventionals
% TOC 2.75 0682 0.178 0.18 0.089
Acid Volatite Sulfides (mg/Kg) 40 UE " 50 UE 40 UE 40 UE 40 UE
Grave! (%) , 16 36 0.4 0.2 0.2
Sand (%) ! 8.2 87.8 95.4 95.9 100.1
Silt (%) 8.3 8.9 4 46 0.6
Clay (%) 16 0.3 0.3 0.3 0.3
Fines (%) 9.9 9.2 43 49 0.9
Salinity (ppt) 22 5 10
% Solids 76.8 80.5 80.8 77.7. 83.1
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Table 4-3 ’
SEDIMENT CHEMISTRY RESULTS / SMS COMPARISON
Sample ID NFK014 FD NFKO15 NFKO16 NFK1992 NFK1992
Laboratory ID| Marine Sediment -L4321-16 L4321-17 L4321-18 L6725-35 1L6725-36
Sample Depth (cm) Standards 0-10 0-10 0-10 0-30 30-60
Sample Date 8/19/94 8/22/94 8/22/34 8/23/95 8/23/95
§QS | CSL | Valbe [Qual| Value [Qual] Vaive {Qual.[ Vaiue [Qual.] Value [Qual
i n 370 780 16.6 1,76 U : .47 4.79 : 10
Naphthalene 99 170 1740 175 U 541U 5.94 UG 23.3 UG
Acenaphthylene 66 66 64U 068 U 1.98 U 22 UG 857 U
Acenaphthene 16 57 457 U 0.464 U 1.35 U 1.49 UG 571U
Fluorene 23 79 64U 068 U 108 U 22 UG - 8.87U
Phenanthrene 100 480 166 G 0.66 UG 3476 479 G 10 JG
Anthracene 220{ . 1200 6.4 UG 0.66 UG 1.98 UG 22 UG  8.57 UG
2-Methyinaphthalene 38 64 174U 175 U 541U 5.84 UG 23.3 UG
|HPAH (m¢ nic Carbon) . 980 5300 165 1.75 U 7.95 80 233U
Fluoranthene : 160 1200 245G 0.882 UG 416 G 209 G 8.57 UG
Pyrene 1000 1400 248G 0.86 UG 379G 16.3 G 8.57 UG
Benzo(a)anthracene 110{ - 270 156 0.86 UG 1.98 UG 7.58 G 8.57 UG
Chrysene 110l ' as0 7 0.66 UG 1.98 UG 9.54 G 8.57 UG
Tota! Benzofluoranthenes 230 450 21 . 175U 541 U 9.1 233UV
Benzo(b)fiuoranthene 21 1.75 UG 541 UG 9.1.JG - 23.3 UG
Benzo(k)fiuoranthene 174U 1.75 UG 541 UG 5.94 UG 23.3 UG
Benzo(a)pyrene 99 210 16 1.08 UG 3.42 UG 5.6 JG 14.8 UG
Indeno(1,2,3-Cd)Pyrene 34 88| 19G 1.08 UG 3.42 UG 5.6 JG 14.8 UG
Dibenzo(a,h)anthracene 12 33 t174UG 175 UG 541 UG 594 UG *233 U
Benzo(g.h,i)peryiene 31 78 3e € G 1.09 UG 342 UG 5.4 JG 14.8 UG
Other Nonionizable Organics
{mg/Kg-Organic Carbon) : . .
1,2-Dichlofobenzene 23 - 23 0.518 UEG 0.053 U 0.18J 0.095 UG 0.371 UG
1,4-Dichlorobenzene 3.1 ‘9 0.55 BEG 0.053 U D.162 U 0.095 UG 0.43 JG
1,2,4-Trichlorobanzene 0.81 1.8 0.518 UEG 0.053 U 0162 U ~22 UG ~ 8.57 UG
Hexachlorobenzene . 0.38 23] *0.518 UEG 0.053 U 0.162 U 0.095 UG 0.371 UG
Diethyl Phthalate 61 110} . 11U 109V 342U 366 UG 148 U
Dimethyl Phthalate 53 53 0.464 V 135U 1.49 UG 571U
Di-N-Butyl Phthalate 220| . 1700 228 6648 71.6 BG 2048
" {Benzyl Buty! Phthalate 49 64T 0.66 U 188 U 22 UG *857 U
Bis(2-Ethylhexyl)Phthalate 4] . 78 0.89 J 437 1126 16.3
Di-N-Octyl Phthalate 58 4500 0.66 U 198 U 22 UG 857 U
Dibenzofuran . 15 58 1.00 U 342U 366 UG 148 U
Hexachlorobutadiane 3.9 6.2 1.09 U 3420 3.66 UG 148 UG
N-Nitrosodiphenylamine 11 1 1MuU 109U 37 3.66 U,B,G ~ 148 U,B
Total PCBs 12 65 518 U 053 U 162U 18U 7.44 U
lonizabie Organics (ug/Kg-Dry Weight) . )
Phenol 420 1200 150 U 140 U 150 U 150 U 120 U
2-Methylphenol 63 63 3B U 33U 38U 37U 31y
{4-Mathyiphenol 870 870 € UV U 38U . £y Y] 1y
2,4-Dimethyiphenot 28 231 ™36OU ~330U 380U ~37.0 UG *31.0 UG
Pentachloropherol 360 690 3B U 33 UG 38 UG 7u MU
Benzyl Alcohol 57 73 3BU auv BU 37 UG 31 UG
Benzoic Acid 650 ‘650 150 U 140 U 150 U 180 JE 323 E
Metals (mg/Kg-Dry Weight) :
Arsenic, Total s7|( - 83 12 62U U 794 58U
Cadmium, Total 51 6.7 04U 037 U 042 U 033 U 0.33 U
Chromium, Total 260 270 14.3 10.9 16.1 18.3 11.3
Copper, Total 390 330 14.4 136 222 205 13.7
Lead, Total 450 530 774 844 744 71 4
Mercury, Total 0.41 0.58 0.028 UE 0.025 UE 0.038 JE 0.069 J 0.022 )
Sitver, Total 6.1 6.1 0.53 U 04s U 056 U 051U 0534
Zinc, Total 410 960 52.7 48.1 56.8 60.7 46.5
| Conventionals
% TOC 0.220 3.02 1.1 1.01 0.21
Acid Volatite Sulfides {(mg/Kg) 50 UE - .60 UE )
Gravel (%) 0.2, 08 1.8 0.7 51
Sand (%) 95.3 99.2 95 79.4 91.6
Silt (%) 4.2 0.4 3.3 19.2 3.4
Clay (%) 04 03 0.3 1.1 03
Fines (%) 48 07 3.6 203 37
Salin )
% s;?;:m) 75.7 81 71.5 721 88.2
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Table 4-3

SEDIMENT CHEMISTRY RESULTS / SMS COMPARISON

Sample 1D _ NFK1992 NFK1992 NFK1892 FD NFK1992 FO NFR201
Laboratory ID| Marine Sadiment L6725-37 L6725-38 LE725-44 L6725-45 L6725-1
Sample Depth (cm)] = Standards 60-90 90-120 0-30 30-60 0-10 -
Sample Date ’ 8/23/95 8/23/95 8/23/95 8/23/95 - 8/23/95
SQS CSL_| Vawe |Qual| Value [Qual.| Valve [Qual.|] Value [Qual] Value |Qual
LPAH (mg/Kg-Organic Carbon) . 370 780 433 U €0.3 U €.11 89,4 U 35.9
|Naphthalene 99 170 4.33 UG 69.3 UG 7.4 UG §9.1 UG © 3.58'UG
Acenaphthylene 66 66 1.64 UG 285U 2.75 UG 214 UG 1.3 UG
/Acenaphthene 16 57 1.12 UG *17.7 U 1.88 UG 15.1 UG 226G
Fluorene 23 79 1.64 UG *265U 275 UG 21.4 UG 26 &
Phenanthrene 100 480 1.64 UG 26.5 UG 6.11 G 214 UG 243G
Anthracene 220 1200 1.64 UG 26.5 UG 275 UG 21,4 UG 482G
2-Methyinaphthaiene 38 64 433 UG *69.3 UG 74 UG *59.1 UG 3.56 UG
IHPAH (ma/Kg-Organic Carbon) 960 5300 433 89.3 U 69.4 §9.1 U 133
Fluoranthene 160 1200 1.64 UG 26.5 UG 183 G 21.4 UG 300G
Pyrena 1000 1400 '1.64 UG 265 UG 154 G 214 UG 257G
Benzo(a)anthracene 110] 270 1.64 UG. 285 UG 8G 21.4 UG 121 G
Chrysene : 110 460 1.64 UG 26.5 UG 865 G 21.4 UG 141G
Tota! Benzofluoranthene: 230 450 433U 633 U 11 5881 U 18
Benzo(b)fiuoranthene 4.33 UG 88.3 UG 11 JG 59.1 UG 126 G
Benzo{k)flucranthene 4.33 UG 69.3 UG 7.4 UG 59.1 UG 5.4 JG
Banzo(a)pyrene 99 210 276 UG 44.2 UG 7 JG 36.5 UG 11.2 G
indeno(1,2,3-Cd)Pyrene 34 88, 2.76 UG 442 UG - 4.63 UG *36.5 UG - 126
Dibenzo(a,h)anthracene 12 33 4.33 UG 693U 7.4 UG =591 UG 3.56 UG
Benzo(g,h,))perylene 31 78 2.76 UG *442 UG 463 UG *36.5 UG 89 G
Other Nonionizable Organics
{mg/Kg-Organic Carbon) .
1.2-Dichlorobenzene 23 23 0.0701 UG 1.12 UG 0.119 UG 0.943 UG 0.0586 UG
1,4-Dichiorobenzene 3.1 9 0.070t UG 1.12 UG . 0.14 JG 0.943 UG 0.0586 UG
1.2 4-Trichlorobenzene 0.81 1.8 *1.64 UG ** 26.5 UG =275 UG ~214 UG *13 UG
Hexachiorobenzene 0.38 2.3 0.0701 UG “1.12 UG 0.119 UG *0.843 UG 0.0586 UG
Diethyl Phthalate 61 110 2.76 UG 420 463 UG . 36.5 UG 225 UG
Dimethyl Phthalate 53 53 112 UG 17.7 U 1.9 UG 15.1 UG 0.901 UG
DI-N-Butyl Pnthalate 220 1700 5.87 BG 46 J,B 15.3 BG . 43 J.B.G 41 J.B.G
Benzy! Butyl Phthalate 49 64 1.64 UG 265U 275 UG *21.4 UG 14 JG
Bis(2-Ethylhexyl)Phthailate 47 78 1.64 UG 32 169G 30 JG 152 G
Di-N-Octyl Phthalate 58 4500 1.64 UG 265U 2:.75 UG 214 UG 13 UG
Dibenzofuran 15 58 2.76 UG 442 U 463 UG *36.5 UG 225 UG
Hexachlorobutadiene 3.9 6.2 2.76 UG 442 UG “4.63 UG ~~36.5 UG . 2.25 UG
N-Nitrosodiphenylamine 11 1 276 UBG|, ™442U8B 463 UBG ~36.5UBG 225 UB,G
Total PCBs 12 65 134 U *206 U 225U *176 U _":135 ’
ionizable Organics (ug/Kg-Dry Weight) .
Phenot : 420 1200 150 U {20V 150 U 120 UG 1200 U
2-Methytphenol €3 63 370 30UV 37U 29 UG 50U
4-Msthyiphenol 870 870 a7y U 37 U 20 UC 50U
2,4-Dimethyiphenoi 29 29 *37.0 UG “*30.0 UG *37.0 UG 29 UG **50.0 UG
Pentachioropheno! 360 690] - KYRT] 30U 37U 29 UG 50U
Benzy| Alcohol 57 73 37 UG 30 UG 37.UG 29 UG 50 UG
Benzoic Acid 650 650 150 UE 120 VE 180 JE 120 UEG 200 UE
Metals (ma/Kg-Dry Weight) '
Arsenic, Total 57 83 67U 49U 6.9 J 55U 81U
Cadmium, Total 51 6.7] 039 U 03V 038 U 033U 0.51 J
Ghromium, Total 260 270 13 11.8 17.3 11.2 242
Copper, Total .. 390 3980 18.1 1.1 206 117 376
Lead, Total 450 530 38 U 3v 8 J 3.9J 37.8
Mercury, Total L 0.41 0.59 0.027 U 0.023 U 0.043 J 0022 U 01 J
Silver, Total 6.1 . 6.1 0.53 U 0.44 J 0.59 J 0.44 J 0.97 J
Zinc, Total 410 860 371 274 62.8 437 103
| Conventionals
v, TOC 1.34 0.0678 0.79% 0.0795 222
Acid Volatile Sulfides (mg/Kg) !
Gravel (%) 94 2 1 28 0.2
Sand (%) 86 65.2 91.1 95.5 49.6
Silt (%) 45 28 78 1.8 466
Clay (%) 0.3 0.3 08 03 - 38
Fines (%) 438 a1 8.1 21 50.7
Salini
% s°|‘tiy¢s(ppt) 73.6 91 72.8 91.6 54.5
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Table 4-3
SEDIMENT CHEMISTRY RESULTS / SMS COMPARISON
Sample ID] NFK201 NEKZ01 FO NFKZ02 NFKZ203 "NFK204
Laboratory ID| Marine Sediment L7462-16 L7462-17 L6725-2 " 16725-3 L6725-4
Sample Depth (cm) Standards . 0-10 0-10 . 010 010 0-10
Sampie Date 12/5/95 12/5/95 8/23/95 8/23/95  8/23/95
SQS | " CSL Vaiue |Qual.|{ Value [Quali Value [Qual.l Value [Qual| Value {Qual
LPAH (mg/Kg-Organic Carbon) 370 780 42U B4 74 881 288
Naphthalene 99 170 424y . 77U 4.42 UG 641 UG 1.74 UG
Acenaphthylene 66 66 42U 77U 1.66 UG 243U 291U
Acenaphthene 16 57 42U ARV 1.1 UG 214 202U
Fluorene 23 79 42U (ARY) 1.66 UG 284 281U
Phenantnrene 100 480 42U 84 74 G 451 G 249G
Anthracene 220 . 1200 42U 770 1.66 UG 811G 3.9 JG
2-Methyinaphthalene 38 64 42U 77U 4.42 UG 6.41 UG 7.74 UG
| HPAH (mg/Kg-Organic Carbon) 960 5300 5.1 45 78.6 421 242
Fluoranthens ' 160 1200 5.4 21 174 G 916G 5216
Pyrene 1000 1400 42U 15 136 759 G 45 G
Benzo(a)anthracene 110 270) 42U 77U 626 36.7 G 203 G
Chrysene 110 460 42U 9 8.22 G 42.1'6 3336
Total Benzofiuoranthenss 230 450 42U 770 143 67.6 40.9
Benzo(b)fluoranthene : 42U 77U 957G 435 G- 289G
Benzo(k)fiuoranthene 42U 77U 47 JG 2416 12 JG
- | Benzo(a)pyrene 98 210 42U 77U 638 G 347 G 184 G
Indeno(1,2.3-Cd)Pyrene 34 88 42U 77U 785G 3276 161 G
Dibenzo(a,hjanthracene 12 33 42U 77U 4.42 UG 6.6 J 7.74 U
Benzo(g,h,i)perylene 31 78 a2y 77U 699G [ ¥%TE G 16 G
Other Nonionizable Organics
(ma/Ka-Organic Carbon)
1,2-Dichlorobenzene 23 23] - —a42u ~77U 0.0736 UG 0.107 UG 0.123 UG
1,4-Dichlorobenzene 31 9 *42U 77U 028G |"T=HITC 0.383 G
1,2,4-Trichiorobenzene - 0.81 18 “42U =770 *1.66 UG 243 UG 291 UG
Hexachiorobsnzene 0.38 23 ~42U AN 0.0736 UG 0.107 U 0123 U
Diethyl Phthalate 61 110 42U 77U 2.8 UG 41U 482U
Dimethy! Phthalate 53 53 42U 77U 1.1 UG 1.65 U 202V
Di-N-Butyl Phthalate 220 1700 42U 77U 48 JB.G 1828 161 B
Benzy| Butyl Phthalate 49 64 42U *77U 1.66 UG K 291U
Bis(2-Ethythexyl)Phthalate 47 78 42U 12 18.7 G s 23
Di-N-Octy! Phthalate 58 4500 42U 77U 186 UG 243 U 291 U
Dibenzofuran 15 s6 42V 7.7V 2.6 UG 41y 482U
Hexachlorobutadiene 3.9 6.2 “84U 150 2.8 UG *4.1 UG *4.82 UG
N-Nitrosodiphenytamine 1" 1 42U 77U 2.8 UB,G 41UB 482 UB
Total PCBs 12 -0 ] N AR 3 235U
lonizable Organics gugIKg-Dg Weight)
Phenol 420 1200 280 U 240 U 180 UG 170 U 180U
2-Methylphenol 63 63 ~280 U 240 U 45 UG 42U 43 v
{4-Methyiphenol 670 670 140 U 120 U 45 UG 42 U 43 U
2,4-Dimethyiphenol 23 29 420 U =370 U . ™ 45 UG 42 UG "~ 43.0 UG
Pentachlorcphenot 360 690 *700 U *s10U 45 UG 42U 43V
Benzy! Alcohol 57 73 700 U =610 U 45 UG 42 UG 43 UG
Benzoic Acid 650 650" = 1400 U =1200U [HEFIE0EG 252 € 323 E
Metais (ma/Kg-D ight
Arsenic, Total 57 93 9.8 729 14 J
Cadmium, Total 5.1 6.7 047 U 0.55 J 043U
Chnromium, Total 260 270 28.7 24 21.3
Copper, Total ‘ 390 390 36.6 48.6 307
Lead, Total 450 530 326 62.2 241
* [Mercury, Total 0.41 0.58 0.23+J . TwEa2 0.085 J
Silver, Total 6.1 6.1 0.87 J 091J 0.58 U
Zine, Tota) 410 960 106 175 899
Conventionals -
% TOC 333 1.88 1.63 1.02 0.802
Acid Volatile Sulfides (mg/Kg)
Gravel (%) 0.2 0.3 0.4 0.2 23
Sand (%) 41.1 55.8 36.1 74.6 668
Silt (%) 52.5 374 60.2 26.7 286
Clay (%) 6.6 6.7 45 1.3 23
Finas (%) 59.1 44.1 64.7 - 28 30 9
Salini
% s;:;yd;pm) 49.5 §5.3 59.9 65 62.3
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Table 4-3
SEDIMENT CHEMISTRY RESULTS / SMS COMPARISON

.

Sample 1D NFR207 “NFKZ207 NFK301 NFK302 NFK303
Laboratory ID] Marine Sediment L6725-8 16725-9 L7462-1 - L7462-2 L7462-3
Sample Depth (cm) Standards 0-30 30-60 010 0-10 0-10
Sample Date 8/28/95 8/28/95 12/6/95 12/6/95 12/6/95
SQS CSL Value {Qual.| Value |Qual.f Value [Qual.| Value |[Qual.| Vaive-'|Quall
LPAH {ma/Kg-Oraanic Carbon) 370 780 281 - 110 54U 230 U 17
Naphthaiene 99 170 18.2 UG 30.4 UG 54U ~230 U 58U
Acenaphthylene 66 54U ~230U .58 U
Acenaphthene 16 54U ~230 U 58U
Fluorene 2 54U =230 U 58U
Fhenantnrene 100| : 54U 230 U 17
Anthracene 220 54 U "*230 U 58U
2-Methyinaphthalene 38 54V =230V 58U
HPAH (mg/Kg-Organic Carbon) 960 13 230 U 130
Fluoranthene 160 7.4 230 U 35
Pyrene 1000 58 230 U 24
Benzo(a)anthracene 110 54U *230 U 0.8
Chrysene 110 5.4 U ~230 U 15
Total Benzofiuoranthenes 230 54y 230 U 23
Benzo(b)fiuoranthene 54U 230 U 12
Benzo(k)flucranthene 54U 230 U 1
Benzo(a)pyrens 99 54U 230 U 1
Indeno(1,2,3-Cd)Pyrene 34 54U =230 U 6.7
Dibenzo(a,h)anthracene 12 54V =230.U 58U
Banzo(g.h.i)perylene at 540 230 U 8
Other Nonionizable Organics
K ani rbon .
1,2-Dichlorobenzene 23 2.3 0.608 G 0.49 UG "54U =230 U =58 U
1,4-Dichlorobenzene at S|FE =283 G S 10.6 *54 U0 =230V 58U
1,2,4-Trichlorobenzene 0.84 1.8 *6.64 UG - 11 4 UG 54U =230 U »58U
Hexachlorobenzene 0.38 23 029V *0.49 UG =54 U 2300 58U
Diethyl Phthalate 61 110 15U 20 UG 54U 230 U 58U
Dimethyl Phthalate. 53 53 455 U 76 UG 54U =230 U 58 U
Di-N-Butyl Phthalate 220 1700 41,6 B 28 JB.G 54U *230 U 58U
Benzyl Butyl Phthalate 49 *54 U -230 U *58 U
Bis(2-Ethylhexyl)Phthalate 47 9.2 =230 U 8
Di-N-Octy! Phthalate 58 54 U =230 U 58U
Dibenzofuran 18 34U 230 U S.8°U
Hexachlorobutadiene 38 10U 440 U =20
N-Nitrosodiphenylamine 1 54U S 230U 58U
Total PCBs . 12 2.15 * 50 1.1
lonizable- nics Dry Weight
Phenol 420 1200 130U 120U 250 U 140 U 260 U
2-Methylphenol 63 63 33U 30U =250 U 140 U - 260 U
4-Methylphenol 670 670 3V 30U 130 U 72U 130U
2,4-Dimethylphenol 29 29] *33.0UG =30 UG =380 U =220V ~3%U
Pentachlorophenot 360 690 33U 30U *830 U 360 U *640 U
Benzyl Alcohol 57 73 33 UG 30 UG ~ 630 U 360 U 640 U
Benzoic Acid 650, 650 130 UE 140 JE 1300 U 720 U . = 1300 U
Metals (m Weight
Arsenic, Total 57 83 62U 5U
Cadmium, Total 5.1 67 0824 0.53 J
Gtvomium, Total 260 270 21.7 17.9
Copper, Total 390 390 123 118
Lead, Total . 450 530 103 36.7
Mercury, Tota! 0.41 0.59 0.367 0.14 J
Silver, Total 6.1 61| 149 0.61J
Zinc, Total 410 - 960 263 133
Conventionals
% TOC 02868 0.188 24 0.0317 2.25
Acid Volatile Sulfides (mg/Kg)
Gravel (%) 18.6 136 0.5 0.9 1
Sand (%) 72.1 84.6 44.9 976 427
Sitt (%) 85 . 1.8 46.5 1.4 49.7
Clay (%) 0.9 03 8.2 03 - 6.6
Fines (%) 9.4 21 54.7 17 56.3
Sakini t :
% s::iycépp ) 82.8 83.8 50.1 93.8 49.8
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Table 43 .
; SEDlMENT CHEMISTRY RESULTS / SMS COMPARISON
Sample D] NFK205 NFK206 NFK206 FD NFK207 NFR207.
Laboratory ID| Marine Sediment - L6725-5 L6725-6 L6725-7. L6725-10 L6725-11
Sample Depth (cm) Standards ' '0-10 0-10 0-10 60-90 * 90-120
Sample Date] _ 8/28/95 8/28/95 ~8/28/95 _ 8/28/95 8/28/95
. SQS | CSL Vaive |[Qual.| - Value |Qual.| Value [Qual.[ Vaiue -[Qual| Valve |Qual.
LPAH (mg/Kg-Organic Carbon) 370 780 128 §47 U 120U U 170 U
Naphthalene 99| - 170} - . 4.01 UG 517 UG - 129 UG 60 UG 179 UG
Acenaphthylene 65 €6 1.5 UG 19U 4,76 UG 21.9 UG ~86.2 U
. jAcenaphthene ® 57 1.01 UG 137U 333 UG 15.3 UG - 484 U
Fluorene 23 79 1.5 UG - 19U 476 UG 219 UG *8692 U
Phenanthrene ' 100 480 10.8 G 1.8 UG 4.76 UG 21.9 UG " 66.2 UG
Anthracene - 220 1200 2JG 1.9 UG 476 UG 21.9 UG 66.2 UG’
2-Methyinaphthalene 38 " 64 4.01 UG © 817 UG 129 UG *60 UG =179 UG
HPAH (mg/Kg-Organic Carbon) 960 5300 16 S 24 55 60 U 179 U
Fluoranthene ‘ 160| © 1200 2536 243G . . 55J6 20 UG 70 UG
Pyrene 1000 - 1400 186G, 1.9 UG 476 UG 21.9 UG 66.2 UG
Benzo{a)anthracene 10" - 270 8.02 G 19 UG 476 UG 21.9 UG 66.2 UG
- |Chrysene 110 400 M3 6 1.9 UG 4.76 UG 219 UG N 66.2 UG
Total Benzofluoranthenes . 230|450 L 22 547 U 129U . . 60U - 179 U
Benzo(bjfiuoranthene ’ , 1526 | .  s17UG 129 UG 60 UG 179 UG.
Benzo(k)fiucranthene ' ’ 6.5 JG 517 UG S 129 UG ‘60 UG 179 UG
.|Benzo(a)pyrene 99 210 9.81 G 327 UG . 81UG 37.2 UG *113'UG
‘|indeno(1,2,3-Cd)Pyrene 34 . sg| 1156 3.27 UG 81 UG | *37.2 UG 113 UG
1Diben;o(q,h)anﬂ'|mcéne 12| - 33 4.01 UG 517U *12.9 UG “TEOUG | ™13 U
Benzo(g,h,i)perylene 31 78| 125G 327 UG 81 UG *37.2 UG ~ 113 UG.
Other Nonionizable Organics
-Organic Carbon : o L ,
1,2-Dichiorobenzene 2.3 23| 00628 UGX| 0.0833 UG 0.207 UG’ 0.941 UG '+ 2.85 UG
1,4-Dichlorobenzene, a1l 8|  0.189 GX 0.0833 UG 0.207 UG - 225G 285 UG
1,2,4-Trichlorobenzene - 0.81 1.8 * 1,50 UG *1.90 UG ~4.76 UG *21.9' UG ~66.2 UG
_|Hexachlorobenzene o 0.38, 23| 0.0828 UX 0.0833 UG 0207 UG | *0.941 UG =285 U
Diethy! Phthalate ' et 110 .2.51 UG 327 v 81UG |
Dimethyl Phthalate 53 53 1.01.UG 1.37 U 3.33 UG
DI-N-Butyl Phthalate - 220} . 4700 9.9 BG 5508 12 JBG|
Benzyl Butyl Phthalate : , 49| - - 84|’ 1.5 UG 18U 4.76 UG
Bis(2-Ethylhexyl)Phthalate g 47/ 78 18.7 G 486 4.76 UG
Di-N-Octy! Phthalate . s8] ' 4500 . 15UG 18U 4.76 UG
Dibenzofuran ‘ 15 . 58 2.51 UG 82t v 8.1 UG )
Hexachlorobutadiene 39| '-e62 2.51 UG 3.27 UG *8.10 UG =372 UG 113 UG
N-Nitrosodiphenylamine . 11 " 251 UBG| . 327UB 81UBG| ™372UBG] . *113UB
Total PCBs . 12 65 ZEe 18" 158 U 381y *175U *53.0 U
Jonizable Organics (ug/Kg-Dry Weight) b . :
Phenol , , 420 1200 210 UG 130U 140 U 100 UG 100.U
2-Methylphenol 63 © 63 62 UG - 31U 34U 34 UG 34U
|4-Mathyiphenaol - 870 870 52 UG 31U 34 ’U 34 UG 34 U
2,4-Dimethylphenol 29 - 29| *s20UG ~31.0 UG *34.0 UG " 34.0 UG *34.0 UG
Pentachlorophenol ( 360] . 690 52 UG U My 34 UG 34U
Bénzy| Alcohol 57 73 . 52 UG 31 UG 34 UG : 34 UG 34 UG
Benzoic Acid - 650 . eso 310 JEG 130 UE 140 UE 100 UEG 100 UE
Metals (mg/Kg-Dry Weight) Lo : ‘ o
Arsenic, Total ° ; . 871 - .93 AN 8J 644 61U 6V
Cadmium, Total 81 ¢ 67 0.54 U 032U 033U 038 U 0.35 U
Chromium, Total . 260 270, 22 22 . 12.6 145 15.7.
Copper, Total ~ 390 390 288 263 18.7 92 9.04
Lead; Total 450 530 RRERN) 62J 33 104 sy
Mercury, Total 0.41 0.59 ‘0.33.J 0,028 J 0026 U 0025 U 0.025 U
Silver, Total '6.1 6.1 0.89 J° 044 U 0.44 U 048 U 0614
Zinc, Total 410f 960 81.3 529 50.8 265 256
Conventionals ‘ o
% TOC ‘ 2.07 0.048 0.42 0.0914 0.0302
Acid Volatile Sulfides (mg/Kg) . , ‘
Gravel (%) ‘ ' © 03 1.2 7 . 02 0.7
Sand (%) y S 51.8 86.5 - ot 914 92,9
Silt (%) 439 122 2 8s ) 6.4
Clay (%) 44 0.3 04 03 0.3
Fines (%) 483 ’ 12 5 24 88 6.7
lini , o ‘ L
: i’a?aﬁ”” : 51.8 872 - 79.3 ‘80 801

|
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Table 4-3

SEDIMENT CHEMISTRY RESULTS / SMS COMPARISON

Sample ID NFK304 NFK305 NFK306 NFK307 NFK308
Laboratory ID| Marine Sediment L7462-4 L7462-5° L7462-6 L7462-7 L7462-8
Sample Depth (cm) Standards 0-10 0-10 0-10 0-10 0-10
Sample Date 12/6/95 12/6/85 12/6/95 12/6/85 12/6/95
SQS_| CSL | Vaue |Qual.| Vaive JQual| Vaue [Qual| Value. [Qual] Vale |Qual
LPAH (ma/Kg-Qraanic Carbon} 370 780 61U ] 66U 4.8 U 13 7.9
Naphthalene 99 170 61V s U 45U 12U 41U
Acanaphthylene 66 66 61U 56 U 450V 12U 41U
Acenaphthene 16 57 61U 56U 45U 12U 41U
Fluorene 23 79 61U 56 U 45U 124 FRIET]
Phananthrene 100 480 61U 56 U 45U 13 79
Anthracene 220 1200 61U 56U 45U 12U 41U
2-Methyinaphthalene 38 64 61U 56UV 45U 12U 41U
HPAH (mp/Kg-Organic Carbon) 960 5300 61U 0 12 63 27
Fluoranthene 160 1200 610U 12 5.4 27 1
Pyrene 1000 1400 6.1V 12 6.1 21 10
Benzo(a)anthracene 110 270 61U 56U 45U 12U 41 U
Chrysene 110 460 61U 6 45y 15 55
Total Benzofiuoranthenes 230 450 61U 56 U 45U 12U 41U
Benzo(b)flucranthene 6.1 U 56 U 45 U 12UV ;41U
Benzo{k)fluoranthene 61U 56 U 45y 12UV 41U
Benzo(a)pyrene 99 210 61U 56U 45U 12U 41U
indeno(1,2,3-Cd)Pyrene 34 88 6.1 U 56 U 450 12U 41U
lDibenzo(a.h)anWacene 12 33 61U 56 U 45U 12V 41 U
Benzo(g,h,i)perylene 31 78 81U 56U 45U 122U 41U
Other Nonionizable Organics
(mg/Kg-Organic Carbon) :
1,2-Dichlorobenzene 23 23 61U 586U 45y "2 U 41U
1,4-Dichiorobenzene 31 9 “6.1U *56 U "45U ~12U *41U
1,2,4-Trichiorobenzene 0.84 1.8 61U 58U "™45U ~12U 41U
Hexachiorobenzene 0.38 23 61U 56U ~45U 12U 41U
Disthyl Phthalate 61 110 61U 56 U 45U 12V 41U
Dir_nethyl Phthalate 83 .83 61U 56U 45U 12U 41U
Di-N-Butyl Phthalate 220 1700 61U 58U 45U 12U 41U
Benzy! Butyl Phthalate 4.9 64 *6.1 U *56 U 45U *12U 41U
Bis(2-Ethylhexyl)Phthalate 47 78 13 22 7.4 26 41U
Di-N-Octyl Phthalate 58 4500 6.1U 56U 45U 22U 41U
Dibenzofuran 15 58 6.1 U 56U 45U 120 41U
Hexachiorobutadiene 39 6.2 12U U ~87U ~25U 86U
N-Nitrosodiphenylamine 11 1" 61U 56 U 45U - 41U
Total PCBs 12 65|TEET86 |ZEF10800; FTASE 203
{onizable Organics (ua/Kg-Dry Weight)
Phenol 420 1200 210 U 220 U 250 U
2-Methylpheno! 63 63 ™270Uu "=220U =250 U
4-Methyiphenol 870 870 140 U 110U 120 U
2,4-Dimethylpheno! 29 29 410 U 320U =370 U
Pentachiorophenol 360, 690 *e80 U *540 U *620 U
Benzy! Aicohol 57 73 680 U " 5840 U ~620 U
Benzoic Acid 2 €650 650 "™ 1400 U 1100 U ** 1200 U\
[Metals (mg/Kg-Dry Weight)
Arsenic, Total 57 93
Cadmium, Total 5.1 6.7
cnromium, Total 260 270
Copper, Total 3%0 390
Lead, Total 450 530
Mercury, Total 0.41 0.59
Silver, Total 6.1 6.1
Zinc, Total 410 960
Conventionals .
%, TOC 1.06 " 2.18 3.12 0.896 2.9
Acid Volatile-Sulfides (ma/Kg)
Grave! (%) 0.4 3.5 04 0.2 0.2
Sand (%) 36.2 49.5 358 82.1 39.9
Silt (%) 856 417 571 18 §2.3
Clay (%) 8 5.5 7 29 8
Fines (%) 63.8 47.2 64.1 17.9 60.3
?S'c‘blniydépw §3.5 52.1 48.1 60.7 52.8
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: Table 4-3
SEDIMENT CHEMISTRY RESULTS / SMS COMPARISON
Sample ID] - NFK308 FD NFK309 NFK310 NFK311 NFK312
Laboratory iD| Marine Sediment L7462-18 L7462-9 L7462:10 L7462-11 L7462-12
Sampie Depth (cm) Standards - 0-10 0-10 0-10 0-10 0-10
Sample Date 12/6/85 12/5/95 12/5/85 12/5/95 12/5/95
'SQS CSL Valve [Qual.{ Value {Qual| Value [Qual] Value [Qual.| Value {Qual
LPAH {mg/Kg-Organic Carbon) 370 780 59U 62U 10 11
Naphthalene . 991 170 59U 62U 85U 686U
Acenaphthyiene 66 86 59U 62U 85U 65 U
Acenaphthene 16 57 59U 62V 85U - 66U
Fluorene 23] . 79 59U 62U 85U 68U
Fnenantnrene 100 480 59U 62U 10 11
Anthracene 220 1200] - 59U 62U 85UV 66U
2-Methyinaphthatene 38 64 s9uU 62U 850UV 66 U
|HPAH (ma/Kg-Organic Carbon) 960 5300 6.4 62U 87 86
Fluoranthene 160 1200 64 62U 25 23
Pyrene 1000 1400 59U 62U 20 19
Benzo(a)anthracsne 110 - 270 59U 6.2 U 85 71
Chrysene 110 460 59U 62U 14 12
| Total Benzofluoranthenes 230 450 59U 62U 20 17
Benzo(b)fiucranthene 59UV 6.2 U 9.8 - 8.1
- Benzo(k)fiuoranthene XNV 82U 958 8.1
Benzo(a)pyrene 99 210 59U 62U 9.8 8.1
Indeno(1,2,3-Cd)Pyrene 3 88 59U 62U 85U 66 U
Dibenzo(a,h)anthracene 12 33 59U 62U 85U 66 U
Benzo(g,h.i)peryiene 31 78 580 62U 85U 66 U
Other Nonionizable Organics
(ma/Ka-Organic Carbon) :
1,2-Dichiorobenzene 23 23 =59 U 62U ~8s5 U 66U
1,4-Dichiorobenzene 3.1 9 59U *62U *85 U *66 U
1,2.4-Trichlorobenzene 0.81 18 59U 82U ™851U 66U
Hexachlorobenzene 0.28 2.3 ~59U 62U ~gs5Uu 66U
Diethyl Phthalate €1 110 s9UVU 62 U a5 v 66U
Dimethyl Phthalate . 53 53 59U 62U 85U 66 U
Di-N-Butyl Phthalate ' 220 1700 5.8 U 62U 85U 66U
Benzyl Butyl Phthalate 4.9 64 *59U ‘62U *85U *686 UV
Bis(2-Ethyihexyl)Phthalate 47 78 EX-RU 18 19 18
Di-N-Octy! Phthalate 58 4500 59U 62U 85U 66 U
Dibenzofuren 18 58 59 U 65U - X-XV]
Hexachlorobutadiene 39 6.2 ~12Uu =17V i3 U
N-Nitrosodiphenylamine " 11 59U 85U
Total PCBs 12 es|E=ETATE PR XN
lonizable Organics (ua/Kg-Dry Weight)
Phenol 420 1200 240 U 260 U 260 U
2-Methylphenot €3 63 240 U 260U w260 U
4-Methylphenol 670 670 120U 130 U 130U
2,4-Dimethylphenol 29 29 360U ™380 U 400 U
Pentachiorophenol 360 690 *600 U *640 U * 660 U
Benzy| Alcohol 57 73 600 U 640 U *~ 660 U
Benzoic Acid 650 650 1200 U 1300 U ~* 41300 U
Metals (mg/Kg-Dry Weight)
Arsenic, Total 57 93
Cadmium, Total 51 6.7
Ghromium, Total 200 270
Copper, Total 390 390
Lead, Total 450 530
{Mercury, Total 0.41 0.59
Silver, Total 6.1 6.1
Zinc, Total 410 960
Conventionals
% TOC 103 202 165 183 1.97
Acid Volatile Sulfides (mg/Kg)
Gravel (%) 0.5 03 0.2 0.4 03
Sand (%) 449 46 38.1 56.4 8§54
Silt (%) 46.5 46.9 53.3 40.1 40.8
Clay (%) 8.2 6.8 8.8 3 3.8
Fines (%) 547 §3.7 62.1 43.1 446
tini )
2:80%:990 60 55 55 51.7 51.8
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Table 4-3

SEDIMENT CHEMISTRY RESULTS / SMS COMPARISON

~—__ Sample ID NFK313 NFK314 NFK315
Laboratory ID| Marine Sediment L7462-13 L7462-14 L7462-15
Sampie Depth {cm) Standards 0-10 0-10 0-10
Sampie Date ] 12/5/95 12/6/95 12/5/95
SQS [ CSL Value |Qual.] Value [Qual.{ Value [Qual
LPAH (mg/Ko-Organic Carbon) 370 780 a5l 88 U 18
Naphthalene 99 170 65U 68U 52U
Acenaphthylene 66 66 65U 68U 52U
Acenaphthene .16 57 650 68U s2U
Fiuorene 23 79 85U 68U §2 U
Fnenantnrene 100 480 8.5 U 68U 15
‘|Anthracene 220 1200 65U €8 U 52U
2-Methyinaphthaiene 38 64 65U 6.8 U s2U
JHPAH {ma/Kg-Organic Carbon) 860 5300 24 56 130
Fluoranthene ) 160 1200 14 T 20 39
Pyrene 1000 1400 10 14 22
|Benzo(a)anthracene 110 270 65U 68U 8.8
Chrysene 110 460 65 U 8.3 15
Total Benzofluoranthenes 230 450 65U 7.3 22
Benzo(b)fiuoranthene 65 U 7.3 12
Benzo(k)fiuoranthene 65U 68U 10
Benzo(a)pyrene 99 210 65U 6.8 11
tndeno(1,2,3-Cd)Pyrene 34 88 65UV 68U 7.2
Dibenzo{a h)anthracene 12 33 650U 6.8 U 52V
Benzo(g,h.i)peryiene 31 78 65U 68 U 8.8
Othert Nonionizable Organics
| anic Carbon :
1,2-Dichiorobenzene 23 23 65U ""68U
1,4-Dichlorobenzene 3 ] *65U *68U
1,2,4-Trichiorobenzene 0.81 1.8 "65U ~68U
Hexachlorobenzene 0.38 23 65U 68U
Diethy! Phthaiate 61 110 65U 68U
Dimethyl Phthalate 53 83 65U 68U
Di-N-Buty! Phthalate 220 1700 6.5U 68U
Benzy! Buty! Phthalate 4.9 64 *6.5UV *68 U
Bis(2-Ethythexyl)Phthalate 47 78 10 20
Di-N-Octyl Phthalate 58 4500 6.5 U 68 U
Dibenzofuran . 15 58 65U 6.8 U
Hexachiorobutadiane 39 6.2 "3 U 14U
N-Nitrosodiphenylamine 11 1 65U 68 U
Total PCBs 12 65 3.43 5.99
lonizable Organics (ug/Kg-Dry Weight) )
Pheno! 420 1200 240 U 260 U 250 U
2-Methyipheno! 63 63 240 U 260 U 250 U
4-Methyiphenol 670 670 120U 130 U 130 U
2,4.Dimethyiphenc! 29 29 360 U =400 U ™380 U
Pentachlorophenol 360 690 *600 U *660 U *630 U
Benzyl Alcohol 87 73 600 U 660 U ™630 U
Benzoic Acid 650 650 1200 U 1300 U ~~1300 U
Metals (m -Dry Weight
Arsenic, Total 57 ‘93
Cadmium, Tota! 5.1 8.7
Chromium, Total 00 270
Copper, Total 390 390
" |Lead, Total 450 530
Mercury, Total 0.41 0.59
Sitver, Total 8.1 6.1
Zinc, Total 410 960
|Conventionals
% TOC 1.84 1.92 2.51
Acid Volatile Sulfides (mg/Kg)
Grave! (%) 0.2 0.2 0.3
Sand (%) a7 49.9 ‘60
Silt (%) 526 46.7 35.7
Clay (%) [ 3.8 4.4
Fines (%) 58.6 50.3 40.1
lini t
os/:SOTiZépp ) 53.6 48.5 47.9

Page 25 of 38




Table 4-3 ‘
SEDIMENT CHEMISTRY RESULTS / SMS COMPARISON

= Detected chemical exceeds SQS/CSL criteria.
* = Chemical exceads SQS criteria.
* = Chemical exceeds CSL criteria.
SQs/CSsL cntena per Sadnment Management Standards, Chapter 173-204.

Qual. = Laboratory qualifier. -

Qualifier Code: :

U = Undetected at the method. detection limit.
G = Low standard reference material recovery.
J = Detected beiow quantification limits.

L = High standard reference material recovery.
B = Blank contamination
E = Estimate basad on high relative parcent differance in duplicate, high relative standard dewviation in tnphate or high or low surrogate recoveries.
X = Biased data based on very low surrogate recoveries or very low matrix spike recoveries.
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Table 44

.

SEDIMENT CHEMISTRY RESULTS | AET COMPARISON -

" AET values per Barrick et al. 1988.

LAET = Lowest AET value.
2LAET = Second lowest AET value.

Qual = Laboratory qualifier.

. Qualifier Code:

Chemical exceeds LAET criteria.
* = Chemical exceeds 2LAET criteria.

U = Undetected at the method detection Ilmlt
G = Low standard reference material recovery.
J = Datected below quantification limits.

L = High standard reference material recovery

B = Blank contamination

/

Sample 1D - 'NFK UPRIV2 ] ~NFKO008 NEKO08 NFK009 NFKO009
Laboratory ID Puget Sound L4321-24 L6725-28 L6725-29 L6725-19 1.6725-20
Sample Depth (cm) AET Values 0-10 ' 60-90 90-120 60-50 90-120.
Sample Me ) — 8/19/94 8/28/95 " 8/28/95 8/28/85 8/28/95
L o LAET | 2LAET | Value [Quall -Value |[Qual Value_loual Value | Qual.{ Value [Qual.
LPAH (1i0/Kg-Drv Waight) £200] 13000 XT] €00 © | sB2uU 40U 47 U.
Naphthalene 2100 - 2400 s1U 50 UG 52 UG 49 UG 47 UG
Acenaphthylene 4300} . 1300 19U 19U 18U 18 U 17UV
Acenaphthene . .500 730 13U 13U 130 13U 12U
-, {Fiuorene " 540 1000 19U . 19U 19U 18 U 17 U,
Phenanthrene 1500 5400 19 UG 19 UG 19 UG 18 UG 17 UG
Anthracene 860 4400 19U 19 UG 18 UG 18 UG . 17 UG
2-Methylinaphthalene 51U 50 UG ' | "~ 52 UG 49 UG | 47 UG
HPAH (ug/Kg-Dry Weight) 12000} 17000 51U 50U 52U 49 U 47 U
Fluoranthene . .+ 1700 2500 19U “19 UG 19 UG 18 UG 17 UG
Pyrene 2600 3300 19 UG 19°'UG 19 UG 18 UG 17 UG
Benzo(a)anthrawene 1300 1600] . 19 U 19 UG 19 UG 18 UG 17 UG
Chrysene ) 1400 2800 1y 19 UG 19 UG’ 18 UG 17 UG
Total Benzofluoranthenes 3200 3600 [ 1) 50U 52U 4 U 47 U
Benzo(b)fluoranthene 51U 50 UG 52 UG 498 UG 47 UG
 Benzo(k)fluoranthene ' 51 UL 50 UG 52 UG 49 UG’ 47 UG
Benzo(a)pyrene 1600] . 3000 32 UX .31 UG . 33UG 31 UG 29 UG
Indeno(1,2,3-Cd)Pyrene 600 690 32UV 31 UG - 3BUG 31 UG 20 UG
Dibenzo(a,h)anthracene 230 540 51U 50 U s2U 49U . 47U
Benzo(g,h,)perylene 670 720 32 UG 31 UG 33 UG - 31UG 29 UG
Other Nonionizable Organm
(ua/Kg-Dry Weight) R ‘ ‘ :
1,2-Dichlorobenzene 35 50 - 1.5 UBEG 0.8 UG 0.5 U 0.78 UG 0.75 UG
1,4-Dichiorobenzene 110 120 1.5 UBEG| 3716 414 G 16.2 G 264 G
1,2,4-Trichlorobenzene 31 51 1.5 UEG 19 UG 19 UG 18 UG .17 UG
Mexachlorobenzene 22 70 1.5 UEG 0.8 UG - 05U 0.78 UG 075U .
. | Diethyl Phthalate 200 1200/ 32V 31y 33U 31U 28UV
Dimethy! Phthalate 7 160 13U 13U 13V . 18U 122U
Di-N-Buty! Phthalate 1400 5100 782 BG 3108 33 UB 836 B ‘20 UB
Benzy Buty! Phthalate 63 900 19V 18U 19U 18U 77U
Bis(2-Ethythexy!)Phthalate 1300 1900 25 99U 19U 23J 27Jd
Di-N-Octyl Phthalate 6200 6200 19 UL 19 U 18U 18 U 17U
Dibenzofuran 540] 700 azvu o3tV 33U 31U 29 U
Hexachlorobutadiene 1" 120 *320U *31.0 UG *33.0 UG *31.0 UG *29 UG
N-Nitrosodiphenylamine 28 40 *32U *31.UB " *33UB *31 U8B *20 UB
Total PCBs . 130 1000 15V 48,1 16U 15U 14U
lonizable Organics (ua/Kg-Dry Weight) ‘
Phenol ' 420 1200 130 U 130 U 130U 130 UG 120U
2-Methyiphenol 63| - 72 22U 31U 33U 31 UG 29 U
4-Methyiphenol 870 1800 P U 31 u 33y 31 UG - 20U
2,4-Dimethylphenol 29 72 320U *31.0 UG *33.0 UG *31.0 UG 29 UG
Pentachiorophenocl 360 690 .32V 31Uy 3BU 31 UG 29U
Benzyl Alcohol 57 73 32U .31 UG 33 UG 31 UG 129 UG
Benzoic Acid 650 760 130U 130 VE 130 UE 130 UEG 120 UE
Conventionals :
% TOC < 0.0675 . 0.0404 0.0274 - 0.0671 0.0292
% Solids 84 . 86.2 - 829 g7.9 91.9
XX Detected chemical exceeds LAET/2LAET criteria. '

E =-Estimate based on high relative peroent difference in duplicate, hlgh retahve standard deviation in tnpllcate or hrgh or low surrogate reeovenes.
X = Biased data based on very low surrogate recoveries or very low maitrix spike recovenes ' i
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Table 4-4

* = Chemical exceeds LAET criteria.
* = Chemical exceeds 2LAET criteria.

AET values per Bamick et al. 1
LAET = Lowest AET value.
2LAET = Second iowest AET

Qual. = Laboratory qualifier.
Qualifier Code:

988.

value.

U = Undetected at the method detection limit.
G = Low standard reference material recovery.
J = Detected below quantification limits.

L = High standard reference material recovery.
B = Blank contamination
E = Estimate based on high relative percent difference in duplicaté, high relative standard deviation in triplicate, or high or.low surrogate recoveries.
X = Biased data based on very low surrogate recoveries or very low matrix spike recoveries.
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SEDIMENT CHEMISTRY RESULTS / AET COMPARISON
Sampie ID NFKO12 NFK013 NFKO14 NFK1992 NFK1992 FD
Laboratory ID Puget Sound L4321.13 L4321.14 1432115 16725-38 L§725-45
Sampie Depth (cm)’ AET Values 0-10 0-10 0-10 '80-120 30-60
Sample Date 8/18/84 B8/19/94 8/19/84 8/23/95 8/23/95
LAET | 2LAET | Value [Qual.{ Vaue |[Qual| Value |Qual.] Value |Qual.i Value |Qual

LPAH (ug/Kg-Dry Weight) 5200 13000 53 U 58 U 52 U 47 U 27 0
Naphthalene : 2100 2400 53 U 55U 52U 47 UG 47 UG
Acenaphthylane 1300 1300 200 2t U 19V 18U 17 UG
Acenaphthens 500 730 1“uy 14V 13U 12U 12 UG
Flucrene 540 1000 20U 21U M9 U 18U 17 UG
Phenanthrene 1500 5400 20 UG 21 UG 19 UG 18 UG 17 UG
Anthracene 960 4400 20 UG 21 UG 19 UG 18 UG 17 UG
2-Methyinaphthalene 53U 55U 52U 47 UG 47 UG
|HPAH (ug/Kg-Dry Weight) 12000 17000 597 78 ‘44 47 U 47 U
Fiuoranthene . 1700 2500 86 G 21 UG 20 G 18 UG 17 UG
Pyrene 2600 3300 69.8 G 24 G 24 G 18 UG 17 UG
Benzo{a)anthracene 1300 1600 ,74.9' G 276 19 UG 18 UG 17 UG
Chrysene . 1400 2800 00.2 27 19U 18 UG 17 UG
Total Benzofiuoranthénes 3200 3800 187 55 U 520 47 U 47 U

Benzo(b)uoranthene T 108 55 U s2 U 47 UG 47 UG

Benzo(k)fiuoranthene 79J 55 U 52U 47 UG 47 UG
Benzo{a)pyrene 1600 3000 53 G 35 UG 32 UG 30 UG 28 UG
Indeno(1,2,3-Cd)Pyrene 600 690 3BG 35 UG | 32 UG 30 UG 29 UG
Dibenzo(a,h)anthracene 230 540 53 UG 55 UG 52 UG 47 v 47 UG
Benzo(g.h,i)peryiene 670 720 33 UG 35 UG 32 UG 30 UG 29 UG
Other Nonionizable Organics
| (ug/Kg-Dry Waight)
1,2-Dichlorobenzene 35 50 1.6 UEG 1.7 UEG 1.6 UEG 0.76 UG 0.75 UG
1,4-Dichicrobenzene 110 120 1.6 UBEG 2.3 BEG 1.7 BEG 0.76 UG 0.75 UG
1,2 4-Trichlorobenzene 31 &1 1.6 UEG 1.7 UEG - 1.6 UEG 18 UG 17 UG
Hexachiorobenzene 22 70 1.6 UEG - 1.7 UEG 1.6 UEG 0.76 UG 0.75 UG
Diethyl Phthalate 200 1200 33U 3B U 32U 30U 29 UG
Dimethyl Phthalate 7 160/ 14U 14U 13U 12U 12 UG
Di-N-Butyl Phthatate 1400 5100 114 B 105 B 70.4 B 31 J.B 39 JB.G
Benzyl Buty! Phthalate 63 J : 31 19U 18U 17 UG
Bis{2-Ethylhexyl)Phthaiate 1300 93.1 818 2J 20 JG
Di-N-Octyl Phthatate 6200 6200 20 UL 21 UL 19 UL 18U 17 UG
Dibenzofuran 540 700 EENT) EEAY) 2u U 28 UG
Hexachiorobutadiene 11 120 *BUG *35.0 UG *32.0 UG *30.0 UG *20.0 UG
N-Nitrosodiphenylamine 28 40 *3BU *3BU *32U 30 UB 29 UBG
Totat PCBs 130 1000 6 U 17U 16 U 14 U 14U
ionizable Organics Dry Weight o
Phenol ) 420 1200 . 140V 140 U 130 U 120 U 120 UG,
2-Methyiphenol €3 72 33U 35U 32U U 29 UG
4-Methyiphenol 670 1800 33U as u 32U 30U 29 UG
2,4-Dimethylphenol 29| 7 "33 U *350U *320U ©30.0 UG 29 UG
Pentachiorophenol 360 690 33U s U 32U U 28 UG
Benzyl Alcohol 57 73 33U 35U 32U 30 UG 29 UG
Benzoic Acid 650 760 140 U 140 U 130 U 120 UE 120 UEG
Conventionals
% TOC 0.178 0.18 0.069 0.0678 0.0795
% Solids 80.8 77.7 83.1 91 91.6
PG = Detected chemical exceeds LAET/2LAET criteria,
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Table 44
SEDIMENT CHEMISTRY RESULTS / AET COMPARISON

Sample iD , NFK207 NFK207 NFKZ207 “NFK302
Laboratory ID Puget Sound L6725-10 L6725-11 L6725-9 L7462-2
Sampie Depth (cm) AET Values 60-80 90-120 30-60 0-10
Sample Date 8728195 8/28/95 B/28/95 12/6/95
: LAET | 2LAET | Value |[Qual.|] Vaive !Qual.] Vaive [Qual.] Value | Qual.
LPAH (uo/Ka-Dry Weiaht] §200] 13000 50 U 4 U 174 72 U
. |Nephthaiene 2100 2400 . 80 UG 54 UG 48 UG T2 U
Acenaphthylene 1300 1300 20 UG 20U 18 UG ) 72U
Acenaphthene . 500 730 14 UG 14U 203 G 72U
Fluorene 540 1000 20 UG ’ 20U 18 UG 72 U
Phenanthrene 1500 5400 20 UG 20 UG 116 G 72V
Anthracene 960 4400 20 UG 20 UG . 29 JG 72 U
2-Methyinaphthalene 50 UG . 64 UG~ 48 UG 72U
{HPAH (ug/Kg-Dry Weight) 12000 17000 50U 54 U 1310 72U
Fluoranthene 1700 2500] . 20 UG 20 UG 2711 G 72U
Pyrene * 2600 3300 20 UG 20 UG 234 G 72U
Benzo(a)anthracene 1300 1600 20 UG 20 UG 874 G 72U
Chrysens 1400 2600 20 UG 20 UG 112G 72U -
Total Benzofluoranthenes 3200 3600 sou ] 54 U : 180 ) 72U
Benzo{b)flucranthene §0 UG 54 UG 120G 72U
Benzo(k)fluoranthene 50 UG 54 UG 57 JG 72U
Benzo(a)pyrene 1600 3000 34 UG 34 UG 116 G 72U
Indeno(1,2,3-Cd)Pyrene 600 680 4 UG 34 UG 153 G 72U
Dibenzo(a,h)anthracene 230 540| - 50 UG 54 U 48 UG | 72U
Benzo(g.h,i)peryleng : 670 720 34 UG 34 UG 143 G 720
Other Nonionizable Organics
{ug/Kg-Dry Waight) _
1,2-Dichiorobenzene 35 50 0.86 UG 0.86 UG 0.78 UG o= T2U
1,4-Dichiorobenzene ' 110 120 206G 0.86 UG 168 G 72U
1,2,4-Trichiorobenzene 31 51 20 UG 20 UG 18 UG "2 U
Hexachlorobenzene 22 70| 0.86 UG 0.86 U . 0.78.UG 72U
Diethyl Phthalate 200 1200 34 UG 34U 30 UG 72U
Dimathyl Phthalate ral 160 10 UG 100 12 UG *72UV
Oi-N-Butyl Phthalate ) 1400 5100 74.5 BG 835 B 45 JB.G 72U
Benzyl Butyl Phthaiate . 63 900 20 UG 200 18 UG *72U
Bis(2-Ethylhexyl)Phthalate 1300 1900 20 JG 24 ) 132 G 72U
Di-N-Octy! Phthalate 6200 6200 20 UG 20U 18 UG 72U
Dibenzofuran 540 700|. 33 UG 34V 30 UG 72U
Hexachlorobutadiene 11]. 120 *34.0 UG *340 UG * 30 UG =140 U
N-Nitrosodiphenylamine 28 40 *34 UBG| *34 U8B *30 UBG 72U
Total PCBs 130 1000 16U 16 U 15U 16
lonizable nics {u Weight
Phenol ‘ 420 1200 100 UG 100U 120UV 140 U
2-Methylphenol 63 72|, 34 UG s U U =140 U
4-Methylphenol 870 1800 34 UG 34U i 30 U 72U
2,4-Dimethylphenot 28 72 *34.0 UG *34.0 UG *30 UG ™220U
Pentachlorophenol 380 690 34 UG 34U 30U 360 U
Benzyl Alcohol 57 73 34 UG 34 UG . 30 UG ~380U
Benzoic Acid \ 850 760 100 UEG 100 UE 140 JE. *720 U
- |Conventionals
% TOC 0.0914 0.0302 0.158 0.0317
% Solids 80 80.1 88.8 93.8

£X00G = Detected chemical exceads LAET/2LAET criteria.
* = Chemical exceeds LAET criteria.
" = Chemical exceeds 2LAET criteria.
AET values per Barrick et al. 1988.
LAET = Lowest AET value.
2LAET = Second fowest AET value.

Qual. = Laboratory qualifier.

Qualifier Code:
U = Undetected at the method detection limit.
G = Low standard reference material recovery.
J = Detected below quantification limits.
L = High standard reference material recovery.
B = Blank contamination
£ = Estimate based on high relative percent difference in duplicate, high relative standard deviation in triplicate, or high or low surrogat
X = Biased data based on very low surrogate recoveries or very low matrix spike recoveries.
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4,'4'1 Conventionais

4.4.1.1 Salinity

Four preliminary interstitial salinity samples were collected in 1994 prior to Phase 1 to guide the
selection of bioassay organisms, and determine whether comparison to marine sediment criteria
was appropriate. Salinity measurements ranged from 3 to 9 parts per thousand (ppt), and are
defined by SMS as low salinity sediments (i.e., 0.5 to 25 ppt). These samples were collected
during low ’ude when the lowest salinities were expected.

Phase 1 salinity data for upriver stations NFKUPRIV1, NFKUPRIV2, NFKO010) ranged ﬁom 14
to 22 ppt, while stations located adjacent to or downstream of the outfall ranged from 5 to 16 ppt.
These data confirm the low-salinity sediment designation for the outfall study area.

4.4.1.2 Total Organic Carbon |

Surface sediment TOC concentrations ranged fromVO 03 to 4.01 percent; for comparison, a range
of 0.5 to 3 percent is typical for Puget Sound marine sediments (Mlchelsen 1992). Figure 4-2
illustrates the spatial dlstnbutlon of TOC values.

The following Norfolk surface sediment stations are characterized by low TOC concentrations
_ (<0.2 percent) and are compared to AET values in addition to SMS criteria:

e NFKUPRIV2

« NFKOI2

e NFKO013

e NFKO014

e NFK302

These stations are located in the subtidal river channel and are dommated by coarse-gramed
sediment (refer to Chapter 44.1.3). '

4.4.1.3 Particle Size Distribution

Particle size distribution data are reported in Table 4-3 as percentages of gravel, sand, silt, and
~ clay. In addition, the distribution of percent fines (silt + clay) is illustrated in Figure 4-3, to
indicate areas of deposition and scouring. Generally, the coarsest sediments identificd in the
study area (<5 percent fines) were located in the subtidal river channel (e.g., NFK012 through
NFKO016, and NFK302), and probably reflects greater scouring action from river flow. Finer
~ sediments (> 60 percent fines) were located at intertidal stations (e.g., NFK004a, NFK202,
'NFK310) where sedimerit deposition appears more pronounced.
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4.4.2 lnorganics

Table 4-5 presents a summary of SMS exceedences of detected inorganic chemicals. Mercury
was the only inorganic chemical to exceed SMS criteria, with excecdances of CSL criteria at two
stations. Methyl mercury represented a small fraction (0.03 to 3.1 percent) of the total mercury
content, based on Phase 1 measurements at the bioassay stations (Appendices B and D).
Mercury also exceeded the CSL at two of three pre-Phase 1 sediment stations (Appendix A).

Table 4-5
SUMMARY OF SURFACE SEDIMENT EXCEEDANCES OF SMS CRITERIA OR AET VALUES?
Stations Exceeding SQS : S
Chemical ; __ _Oniyd Stations Exceeding CSL®
Mercury - NFK008 NFK203
Total PCBs ] NFKO001 NFK009: NFK008 NFK201
, ' NFK201 NFK202 NFK305 NFK315

NFK205 NFK304

NFK308 NFK307

NFK308. NFK300

NFK310 NFK311

NFK312 ~
1,4-Dichlorobenzene NFK004 NFKO0S NFK203
' NFK315 '
Bis (2-ethylhexyl) phthalate NFKOO4a NFK005 NFKO08 NFKO0S
» © NFK203

Benzyl buty! phthalate NFK203 NFKD120
Phenanthrene NFK008
Indeno (1,2,3-<d) pyrene . NFK00S
Dibenzo (a,h) anthracene : NFK006
Benzo (g,h,i) perylene NFK203
Benzoicacid ' NFK202
Footnotes:
3Exceedences based on detected chemicals only.
BSQIS/CSL exceedances are reported for stations with TOC ooncentratxons >0.2 percent
SLAET/2LAET exceedances are reported for stations with TOC concentrations <0.2 percent.
Other Notes: '
SMS:  Sediment Management Standards, WAC 173-204
SQS:  Sediment Quality Standards, WAC 173-204-320
CSL:  Cleanup Screening Levels, WAC 173-204-520
LAET: Lowest Apparent Effeots Threshold, PSEP 1988
2LAET: Second Lowest AET Value

4.4.3 Organics

Table 4-5 presents a summary of SMS/AET exceedances for detected organic chemicals. This
summary is based on SMS comparisons for surface sediment stations with TOC concentrations
>0.2 percent, and AET comparisons for surface sediment stations with TOC concentrations <0.2
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percent. Four orgamc chemicals (Total PCBs, 1,4-dichlorobenzene, bis (2-ethylhexyl) phthalate,

and benzoic acid) exceeded CSL criteria. The PCB detections at Stations NFK305 and NFK315
were significant, exceeding the CSL criteria by factors of 160 and 292, respectively. Eight
organic chemicals exceeded SQS criteria only; however, three of the SQS exceedances were due
to various PAHs at station NFK006, which is located upgradient and removed from the influence
of the Norfolk CSO outfall source area. Method blank contamination- associated with

exceedances of 1,4-dichlorobenzene and bis (2-ethylhexyl) phthalate did not affect sample results

(EBDRP, 1995c; Appendix D), smce method blank concentrations were much lower than
sample results.

For those surface sediment stations exhibiting TOC concentrations <0.2 percent, a detection of
butyl benzyl phthalate at Station NFK012 exceeded the corresponding LAET value by a factor of
- 1.3. No other chemicals exceeded LAET/2LAET values at low TOC stations.

Stations with low TOC concentrations also exhibited several exceedances of SMS criteria for
undetected nonionizable -organics, based on detection limit values (Table 4-3).  However, when
compared to AET values, the detection limits were generally below LAETs with the exception of
hexachlorobutadiene.

4.5 SUBSURFACE SEDIMENT RESULTS

Table 4-3 includes subsurface sediment chemistry data for conventionals and SMS chemicals.
Similar to the surface sediment preseniation, concentrations of SMS chemicals are compared to
SMS criteria. If TOC values are less than 0.2 percent, SMS chemicals are also compared to AET
values (Table 4-4). Evaluation of sediment core data for waste disposal purposes is presented in
Appendix K.

During Phase 1, one core (NFK009;,,) was collected and sectioned into four segments (0 to
15c¢m, 15 to 30 cm, 30 to 45 cm, and 45 to 60 cm). During Phase 2, four cores (NFKO008,
NFK009g,, NFK1992, NFK207) were collected, and each core was sectioned into four segments
(0 to 30 cm, 30 to 60 cm, 60 to 90 cm, and 90 to 120 cm; or O to 1 foot, 1 to 2 foot, 2 to 3 foot,
and 3 to 4 foot) for comparison to SMS criteria. The following discussion focuses on the Phase 2
core data, since this provides more chemical data at greater depths. It should be recognized that
the sediment coring effort was limited to an area around the Norfolk outfall, and that subsurface
chemistry data for downstream Phase 3 stations are lacking.

4.5.1 ‘ Conventionals

4.5.1.1 Total Organic Carbon

TOC concentrations ranged between 0.28 to 2.15 percent in the upper section (0 to 30 cm) TOC
concentrations generally decreased with depth; ranging between 0.02 to 0.06 percent in the

deepest core sections (90 to 120 cm).
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The following Norfolk core sections are characterized by low TOC concentrations (<0.2 percent)
and were compared to AET values in addition to SMS criteria:

 NFKO008 (60 to 90), (90 to 120)
o NFK009p, (60 to 90), (90 to 120)

e NFKI1992 (30 to 60),(90 to 120); [Fur cumparison, the 60 to 90 cm section has a TOC
concentration of 1.34 percent]

e NFK207 (30 to 60), (60 to 90), (90 to 120)

4.5.1.2 Particle Size Distribution

Sand was the dominant fraction (>50 percenr) in all core sections, and increased with sample
depth. The sand fraction ranged from 51 to 80 percent in surface sections (0 to 30 .cm), and
increased to 93 to 96 percent in the deepest core sections (90 to 120 cm). Conversely, percent
fines (silt + clay) ranged from 9.4 to 49.2 percent in surface core sections, and decreased to 2.9 to
6.7 percent in bottom core sections.

4.5.2 Inorganics

Table 4-6 presents a summary of SMS criteria exceedences for detected inorganic chemicals.
Similar to surface sediments, mercury was the only inorganic chemical to exceed SMS criteria

- (at two stations) in subsurface core sections. No mercury exceedances were reported below a
60-cm (2-foot) depth.

4 5.3 Organics

Table 4-6 presents a summary of SMS/AET exceedances for detected organic chemicals. This
summary is based on SMS comparisons for core sections with TOC concentrations >0.2 percent,
and AET comparisons for core sections with TOC concentrations <0.2 percent. A total of 16
organic chemicals exceeded SMS criteria, of which 12 chemicals (primarily PAHs) were
associated with éxceedances at a single core station (NFK207, 0 to 30 cm). This core station is
located within the Norfolk outfall channel, and also exhibits a relatively low TOC concentration
of 0.28 percent. For those core stations exhibiting TOC concentrations <0.2 percent, there were
no corresponding exceedances of LAET values.

In conclusion, there were no exceedances of SMS criteria or AET values at the upgradient core
station NFK1992, or below a 60-cm (2-foot) depth in any core station located adjacent to or
downgradient of the Norfolk CSO outfall. This is based on using appropriate comparisons (i.e.,
using AET values for evaluating core sections with TOC <0.2 percent). Therefore, chemical
characterization of sediment cores have been adequately defined for remediation purposes.

Page 4-37



Table 4%

SUMMARY OF SEDIMENT CORE EXCEEDANCES OF SMS CRITERIA OR AET VALUESa

| aExceedence based on detected chemicals only.

" | - Station Cores Exceeding SQS o '
Chemical ‘ Only® ‘ . Station Cores Exceeding CSL?
Mercury ~ NFK008ph2(0 to 30) . - NFKo08 {300 60) |
B NFK009ent (15 to 30)
Total PCBs .. ‘ NFK008 {0 to 30) NFK008 (30.t0 60)
NFK00%en1(15 to 30) ' S
NFK00Senz (0 to 30)

S NFK207 (0 to 30) ,
1,4-Dichlorobenzene NFK009em(0 to 15), (1510 30),
S (30 to 45), (45 10 60)

NFK00e12(0 to 30), (30 to 60)
NFK207 (0 t6 30)
Bis (2-ethylhiexyl) phthalate NFK009pm(0 to 15), (30 to 45)
’ ‘ NFKOO9m2(0 10 30)
‘ ; i . - NFK207 (0 t0.30)
Benzyl butyl phthalate NFKOOSm(O t0 15), (4510 60)
: ‘ 1 NFK207 (0t030) 3
Acenaphthene  NFK207 (010 30)
Phenanthrene .. .. NFK207 {0 t030)
Fiuoranthene O ~ NFK207 (0 to 30)
Benzo(a)anthracene o o NFK207 (0 to 30) .
Chrysene ‘ Al NFK207 (Qto 30) -
Total Benzofluoranthenes | N ~ NFK207 (0 to 30)
Benzo(a)pyrene NFK207 (0 to 30)
Indeno (1,2,3-cd) pyrene NFK207 (010 30) .
Dibenzo (a,h) anthracene NFK207 (0 to 30)
Benzo (g,h,i) perylene o NFK207 (0 to 30)
Total HPAHs - 1 NFK207 (0 to 30) ~
N-Nitrosodiphenylamine . - o . NFK207 (010 30)
| Footnotes:

bSQS/CSL exceedances are reported for statlons with TOC concentratlons >0.2 percent.

- Other Notes:

{(0to 30) Core section in oenhmeters

SMS.  Sediment Management Slandards, WAC 173-204
SQS:  Sediment Quality Standards, WAC 173-204-320
CSL: Cleanup Scréening Levels, WAC 173-204-520

| LAET: - Lowest Apparent Effects Threshold, PSEP 1988 -

| 2LAET: Second Lowest AET Value

o -Page'4-38

e

r

Fany

[

Pt

k-t



5.0 DATA INTERPRETATION

51 CHEMICALS OF CONCERN
§.1.1 Selection Criteria

As an element of the 1991 Consent Decree agreement, the EBDRP Panel was directed to use
Washington State sediment standards to determine the level of sediment cleanup. Therefore,
- identification of chemicals of concern (COCs) for the Norfolk CSO site was based on
comparison to SMS -criteria (WAC 173-204), which includes both chemical and biological .
effects criteria. Since Phase 1 bioassay data were rejected for this report, COC identification was
based strictly on exceedances of SMS chemical criteria (i.e., SQS and CSL concentrations). An
exception to this approach was employed at stations with low TOC concentrations (<0.2
percent), where nonionizable organic chemicals were compared to dry weight AET values to
identify COCs.

The SMS provides for site cleanup standards that may range from SQS to CSL/MCUL criteria,
based on an evaluation of associated cost and net environmental benefits. Therefore, estimation
of the areas of contaminated sediments above SQS and above CSL/MCUL concentrations is- the
first step in determlmng cleanup standards for the Norfolk CSO site.

'5.1.2 Chemicals of Concern from Norfolk CSO

The surface sediment characterization (Chapter 4.4) identified four chemicals of concern
(mercury, 1,4-dichlorobenzene, bis(2-ethylhexyl)phthalate, and PCBs) around the Norfolk CSO
outfall based on exceedances of CSL criteria. Although core data for station NFK207 (located
within the Norfolk outfall channel) showed exceedances of SMS criteria for several PAHs in the
surface section (0 to 30 cm), PAHs were not evaluated further as COCs. This is due to the fact
that PAH exceedances were generally limited to this single core section, and therefore PAHs
were not considered a widespread problem in the study area.

Benzoic acid exceeded the CSL at one downstream station (NFK202), and three PAHs exceeded
SQS criteria at one upstream station (NFK006); however, the position of these stations does not
indicate association with the Norfolk outfall. Station NFK202 is located at the base of a heavily
vegetated slopc and NFKO006 is located next to a large wooded barge made of treated wood.
These chemicals are not identified as COCs from the Norfolk CSO.

For data interpretation, SURFER contour concentration maps werd generated for each COC
using kriging methods. Generally, kriging creates the best overall interpretation of most data sets
(Golden Software, 1994). Calculation of areas exceeding SQS and CSL criteria in the contour
maps were determined by Arcview GIS methods. Results of the concentration contouring are
discussed for each COC. ‘
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5.1.2.1 Mercury

Figure 5-1 illustrates the concentration contours for total mercury in surface sediment. The surface
pattern indicates two areas of exceedances. One area is at NFK203 (3.72 mg/kg), which is located
adjacent to the Norfolk CSO outfall channel. A smaller area at NFK008 (0.84 mg/kg), located
downstream of the Norfolk outfall, appears independent from the CSO footprint based upon the

low mercury concentrations reported in between these two hotspots. Since mercury was not tested
during Phase 3, it is not plotted for the downstream Phase 3 stations (NFK301 to NFK315).

The total surface area exceeding mercury SQS/CSL criteria is combined with other COCs to

define the total surface area exceedances (refer to Chapter 5.1.2.5). As indicated by Phase 2

coring data (Chapter 4.5), mercury did not exceed SMS criteria below 2-foot depth in any core, -

including onc core station located at the NFK008 hotspot. -

Available data for characterizing source contributions of mercury are limited. Data presented in the
Pollutant Loading Analyses Jor the Elliott Bay Waterfront Recontamination Study (Herrera
Environmental Consultants, 1995) identified a mercury concentration range of 0.38 to 3.22 mg/kg
in sediments collected from within KCWPCD and City CSOs. The same study presented
geometric mean mercury concentrations of 0.2 to 0.26 mg/kg in particulate material discharged

from storm drains from residential, commercial, and industrial areas. Mercury has beenusedasa

marker of the extent of sediment contamination resulting from untreated sewage discharges in
British Columbia (Chapman et. al., 1996). Finally, the Norfolk regulator was sampled four times

during overflow events in 1988 through 1991, and mercury was detected during all four events at

concentrations between 0.0002 and 0.0007 mg/L. Modeling results indicate that after source

control (of volume), the sediment concentrations are projected to be less than SQS even if the

mercury concentration in the outflow stays the same.

5.1.2.2 1,4-Dichiorobenzene -

Figure 5-2 illustrates the concentration contours for 1,4-dichlorobenzene in surface sediment. The
surface pattern indicates a CSL exceedance contour extending from station NFK203 (located
adjacent to the Norfolk CSO outfall channel), extending downstream through station NFK009, and
ending after station NFK315 (which is located at the channel mouth of Outfall Channel #1). The
downstream limit to the SQS contour (which represents the downstream limit of the CSO footprint)
extends slightly further, but appears to end prior to stations' NFK008 and NFK202. Since the
concentration of 1,4-dichlorobenzene (both OC-normalized and DW) at downstream station
NFK315 exceeds the concentration at upstream stations NFK009 and NFK203, there is the pos-
sibility that the downstream station has received additional input from the Boeing outfall. How-
ever, there is no data to confirm this. Finally, the concentration contours were not affected by low
TOC stations (i.e., NFK012, NFK013, NFK014 NFK302), which exhibited low 1,4-dichloro-
benzene concentrations. o

The total surface area exceeding 1,4-dichlorobenzene SQS/CSL criteria is combined with other
COCs to define the total surface area exceedances (refer to Chapter 5.1.2.5). As indicated by
Phase 2 coring data (Chapter 4.5), 1,4-dichlorobenzene did exceed SMS criteria below 2-foot
depth at coring stations NFK008 and NFK009; however, the deeper core sections exhibited low
TOC, and additional comparison io dry-weight LAET values showed no exceedances. At core
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station NFK009, the dry-weight concentration was greatest in the 1- to 2-foot core section
(91.4 pg/kg), but decreased to 16.2 pug/kg (2- to 3-foot section) and to 26.4 pg/kg (3- to 4-foot
section). Therefore, depth of sediment contamination is assumed to be 2 feet.

The main source of 1,4-dichlorobenzene to sewage appears to be toilet block deodorizers
(Verschueren, 1983); therefore, source control (beyond controlling for the overflows) can be
casily accomplished by removal of the toilet block deodorant. Similar to mercury, 1,4-dichloro-
benzene serves as a useful marker of the extent of outfall-related sediment contamination,
particularly for untreated discharges (Chapman et al, 1996). Once associated with sediments,
1,4-dichlorobenzene is persistent (Oliver and Nicol, 1982). In other studies, this COC has shown
high'correspondence with both toxicity and changes in benthic community structure, and the
correspondence with toxicity increased when 1,4-dichlorobenzene was normalized to TOC
- (Chapman et al, 1996). : '

5.1.2.3 Bis (2-ethylhexyl) phthalate

Figure 5-3 illustrates the concentration contours for bis (2-ethylhexyl) phthalate in surface
sediment. The surface pattern indicates large SQS and CSL exceedance contours in the vicinity
of the Norfolk CSO outfall, with the downstream CSO footprint ending near station NFK205.
However, it is apparent that inclusion of low TOC stations (NFK012, NFK013, and NFK014)
has affected the concentration contours. Therefore, surface concentrations were also contoured
on a dry weight basis (Figure 5-4). The dry weight contours indicate a more realistic picture of
the Norfolk CSO footprint, with peak concentrations evident near the base of the outfall and at
two downstream stations. :

The total surface area exceeding SQS and CSL criteria was not estimated, due to the impact of
low TOC stations on the generation of these contours. However, the total surface area exceeding
LAET/2LAET values is combined with other COCs to define the total surface area exceedances
(refer to Chapter 5.1.2.5). As indicated by Phase 2 coring data (Chapter 4.5), bis (2-
ethylhexyl) phthalate exceeded SMS criteria below 2-foot depth at coring stations NFK009 and
NFK207; however, the deeper core sections exhibited low TOC, and additional comparison to
dry-weight LAET values showed no exceedances. At core station NFK009, the dry-weight
concentration was greatest in the 0- to 1-foot core section (572 ug/kg), but decreased to less than
30 ug/kg below the 1-foot depth. At core station NFK207, the dry weight concentration was also
greatest in the 0- to 1-foot core section (1440 pg/kg), but decreased to less than 25 pg/kg below
the 2- foot depth. Therefore, depth of sediment contamination is assumed to be 2 feet.

Phthalates have been used as plasticizers since the 1930s, pnmanly for productlon of polyviny! .
chloride and other polymers. They are also used in household products. Therefore, their
distribution in the environment is widespread. Bis (2-ethylhexyl) phthalate strongly sorbs to
sediment due to its low water solubility, and is relatively persistent in the environment. Source
control, other than control of the overflow, may be difficult because of the widespread sources.
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5.1.2.4 PCBs

" Figure 5-5 1llusu'ates the concentratlon contours for total PCB in surface sediment. The surface
patterns are dominated by hotspots at station NFK315 (19,000 mg/kg OC),which is located at the
channel mouth of Boeing Outfall #1, and at station NFK305 (10,400 mg/kg OC), which is located
approximately 400 feet downstream of the Norfolk outfall. It is clear that the downstream PCB
hotspot at NFK305 is unrelated to the Norfolk CSO outfall footprint. A third area of smaller PCB
magnitude is located at station NFK201 (l35mg/kg 00), whlch appears mdependent of the
NFK305/315 hotspots : , o ,

For the PCB hotspot at NFK315 the total surface area exceedmg SQS/CSL criteria is combined
with other COCs to define the total su:face area exceedances (refer to Chapter 5.1.2.5). ' As
indicated by Phase 2 coring data (Chapter 4.5), PCBs exceeded SMS criteria below 2-foot depth at
core station NFK008 (located within 20 feet of the NFK315 hotspot), however, the deeper core
sections exhibited low TOC, and addmonal comparison to dry-weight LAET values showed no
exceedances. Dry weight concentrations at this core station were greatest between 1 to 2 feet
(81,400 pg/kg), and decreased to less than 50 pg/kg below a 2- foot depth Therefore, depth of
sediment contamination is assumed to be 2 feet. ‘

The concenu'atlon contours associated with the PCB hotspots at downstream stations NFK201 and
NFK305 are not considered part of the Norfolk CSO footprint, and therefore assocxated surface area
exceedences have not been mcluded for these downstream locatxons

Current uses of PCBs are restncted to 1nsulat1ng materials in electrical capacitors and certain trans-
formers employed in enclosed areas. Historically, PCBs' were used in hydraulic fluids, plasticizers
in waxes, additives (in paints, adhesives, and caulking compounds), and components in paper
. manufacture (Mearns ct.al., 1991). Sources of PCBs to aquatic environments include municipal
sewage treatment plants, industrial runoff, leachmg from dlsposal 51tes, and refuse incineration.

'5.1.2.5 Total Cleanup Areas And Volumes Defined by Norfolk cso Chemicals of -
Concern

The surface areas for SQS/CSL exceeda.nces (or LAET/ZLAET exceedances for blS (2-
ethylhexyl) phthalate) determined by contour plotting were overlaid. for the four COCs, and total
surface areas that may require cleanup were estimated by Arcview GIS methods. Using this
approach, the total surface area exceeding SQS criteria is estimated at 20, OOO square feet, and the
~total surface area exceedmg CSL criteria is estimated at 14,800 square feet (Figure 5-6).

Assuming a 2-foot depth of contamination, total sediment volume exceeding SQS criteria is .
estimarted at 1,481 cubic yards, and total sediment volume exceeding CSL criteria is estimated at

1,096 cubic yards. As indicated, these estimates include the PCB hot spot assoclated with
- Station NFK31 5 but exclude the PCB hot spots located further downstream and beyond the CSO
footprint.
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513 ‘Chemicals of Concern from 'Othe‘r Sources

The tabulated data and concentration contour maps do not indicate other source areas upgradient
of the Norfolk outfall, with the exception of limited PAH exceedances of SQS criteria at station
NFKO006. This station is located approximately 140 feet upstream, and may be influenced by
" creosote from the adjacent wood barge; however, there is no data to confirm this. Further
upstream, samples collected at the Duwamish reference stations (NFKUPRIV1, NFKUPRIVZ)
showed no exceedances of SMS criteria.

‘Potential downstream 'contamrnant sources include storm drain discharges from the Boeing
outfalls. The contour maps presented in this chapter generally indicate peak concentrations of
the four COCs near the channel of the CSO outfall, followed by a second peak near the channel
mouth of Boeing Outfall #1. For PCBs, the downstream hot spot at station NFK305 i is located
near the channel mouth of Boeing outfall #4. It is unknown whether these peak concentrations
represent current or historical discharges-to the river. Since the PCB hotspot areas appear
independent, this cleanup study is strictly focused ¢ on those areas associated with the footprint of
the Norfolk Cso. outfall :

5.2 POTENTIAL FOR CONTAMINANT MIGRATION

vThe possible mechanisms for contaminant migration include (1) sediment erosion and
subsequent resettling, (2) sediment. reworklng, 1nclud1ng bmturbatmn and (3) contaminant
repa.rtltlomng to the water column.

The Duwamish River is generally a regron of sedimentation. Sediment erosion could occur
under extremely high river discharges (however, the river is regulated upstream by the Howard
Hansen dam) or extreme tidal surges from Elliott Bay. Either of these condition is rare, and
therefore the likelihood of sedunent erosion and subsequent resettlmg is con51dered to be small.

It is certain that the sediment will be reworked to some extent by a number of processes
including bioturbation and 'véssel wake turbulence. However, these processes will generally
diffuse the contamrnatlon vertreally through the sedrment column and thus w111 d11ute sediment
concentrations. : :

As the overlymg water becomes cleaner, lmear-lsotherm partmomng suggests that some
contamination will move from the sediment to the water column. This would tend to reduce
sediment concentrations, and the flux to the water column would be flushed to Elhott Bay and

- quickly mixed below detection levels.

Overall, the potential for significant (sufﬁcrent to cause concern) sedlment mxgratlon is con-
sidered to be small. ‘
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| 5.3 POTENTIAL FOR NATURAL RECOVERY

The mechanisms for natural recovery include 1) natural sedimentation and bunal (2) sedlment :

reworkmg, and (3) contaminant repartitioning to the water column

Natural sedimentation does occur in the Duwamish River, as the river velocities decrease where

the river meets salt water, and the river widens. However, sedimentation rates are generally

small, and natural recovery through this process would take a long time.- As with natural
- sedimentation, . sediment reworking through processes such as bloturbatron and vesse]l wake
turbulence is also a slow process. :

‘ Contammant‘repartltlomng to the overlymg" water column could occur if the ‘water colnmn ‘

‘concentrations were less than those estimated from equilibrium partitioning theory. In general,

the flows from upstream are relatively clean, and once the Norfolk CSO discharge is controlled -
and other nearby sources are controlled, we would expect to see decreased ambient water column

- concentrations of the chemicals of concern. While this would result in ’decreasingicontaminant
concentrations in the sediment, the rate of recovery is uncertain, and would probably be slow

because the organic contaminants of concern (c g. PCBs) are strongly adsorbed to sedlments .

 Modeling results indicate that sediment ¢oncentrations are reduced much more slowly in the
absence of high sedimentation rates. At the Norfolk site, the net sedimentation rate appears to be
low, based on the observatlon of little change in stakes left in the intertidal area for 2 years.

It is clear that as drscharges are controlled and contammant sources ehmmated or reduced
natural recovery would occur, However, wrth ‘the available information, it is not possrble to

predict how long this would take. It is likely that each of the processes reviewed would act'

slowly, and together they_would still take considerable time to meet sediment quality standards.

54  POTENTIAL FOR SEDIMENT RECONTAMINATION

~‘Sediment recontammatton could potentially come from three sources: (l) the Norfolk CSO
discharge, (2) from nearby sources within the tidal excursion range of the Norfolk discharge

point (e.g., Boeing outfalls), and (3) from ambrent concentratlons carried by the Duwamish -

River.

The sediment recontérnination modeling results indicate that discharges from the Norfolk outfall
- following CSO reductions should not cause sediment recontamination that would exceed the
. sediment quality standards. ‘The model results indicate that the river mixing width required to

meet sediment quality criteria is very small, and much smaller than the width of the area of '

observed conta.mmatron

As previously dlscussed ‘the Boemg Company recently collected and tested sediment samples
from the base of their downstream storm drain outfalls for PCBs, and results were generally
" nondetects (refer to Chapter 3.1.2 and Appendix F) However, the tabulated data and
concentratxon contours for the chermcals of concern indicates a possible assocxatron between the
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storm drains and elevated contaminant levels. Therefore, current findings cannot totally dismiss
the Boeing outfalls as unlikely to cause sediment recontamination.

Finally, sediment smnpling conducted upsn‘cmn‘of the Norfolk CSO outfall show no significant
concentrations of the chemicals of concern. Therefore, the overall potential for sediment.
recontamination following various levels of cleanup is considered to be small.
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6.0 APPLICABLE LAWS AND REGULATIONS

6.1 IDENTIFICATION OF APPLICABLE LAWS AND REGULATIONS

‘This chapter presents the applicable laws and regulations which goVern cleénup at the Norfolk
site, and the cleanup standards which will be applied to site sediments based upon this review.
Many federal, state, and local laws, regulatlons and ordinances may affect the Norfolk sediment
remediation project. Some of these programs directly address the management of contaminated
materials, dredged materlal or sediments. Other programs may impose requlrements that impact
the manner in which the sediment cleanup will be implemented. :

,The selection of the applicable laws and regulation’s depends on site characteristics and location,
the remedial actions selected, the substances present at the site and the exposure pathways by
which contaminants at the site may become a risk to human health or the environment.

6 11 Federal Laws and Regulatlons

6.1.1.1 Consent Decree No C90-395 WD, U S Dlstnct Court Western District of -
Washmgton

Under its authority as a natural resource trustee provided by the Comprehenswe Environmental
Response, Compensation and Liability Act of 1980 (CERCLA), the National Oceanic” and
Atmospheric Administration (NOAA) sued the City of Seattle and Metro (now KCWPCD) on
March 19, 1990 to recover damages caused by the releases of hazardous substances discharged

from their combined sewer overflows and storm drains located in the Duwamish River and

Elliott Bay (EBDRP 1994a). Joining in this suit were other natural resource damage assessment
(NRDA) trustees including U.S. Fish and Wildlife Service, Ecology, Muckleshoot Indian Tribe,
and the Suquamish Indian Tribe. A Consent Decree (Consent Decree, 1991) was signed to settle
the law suit which required the City and Metro to expend a total of $24 million for source
control, remediation, and habitat restoration activities to mitigate the alleged damages. The

~ remediation of the Norfolk site is be‘ing performed under the authority of the Consent Decree

- 6.1.1.2 National Env:ronmental Pohcy Act (NEPA) 42 USC 4321 et seq and 40 CFR 1500
et seq.

"The National Envxronmental Policy Act (NEPA) was enacted in 1969 to establish a national
pohcy for the protection of the environment. The Council on Environmental Quality (CEQ) was
established to advise the President and to carry out certain other responsibilities relatmg to
.1mplementat10n of NEPA by federal agencies. Pursuant to Presidential Executive Order, federal
agencies are obligated to comply with NEPA regulations adopted by the CEQ (40 CFR Parts
1500-1508).  These regulations outlme the responsibilities of federal agencies under NEPA and
prowde specific procedures for prepanng environmental documentatlon to comply with NEPA.
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NOAA, as the lead federal agency for the NEPA process, will prepare an Environmental
Assessment (EA) and will publish it in the Federal Register. It is expected that the EA will result
in a finding of no significant impact (F ONSI) .

6.1.1.3 Resource Conservatlon and Recovery Act, 42 USC 6901 and 40 CFR 260 et seq.

'RCRA was enacted to regulate the management of hazardous waste, to ensure the safe treatment,

storage, and disposal of wastes, and to provide for resource recovery from the environment by
controlling hazardous wastes "from cradle to grave". Because the state has been authorized to

implement both Subtitles C and D of RCRA, the only regulations under the federal program
would be those developed under the Hazardous and Solid Waste Act (HSWA) amendments for

which EPA has not delegated regulatory authority to the state (e.g., land disposal restrictions).
RCRA Subtities C and D and 40 CFR 268 are apphcable for upland disposal optlons of drcdge
sediments.

6.1.1.4 Clean Water Act 33 USC 1251 et seq. and Fedemlly Promulgated Water Quahty
‘ Standards, 40 CFR 131

The Clean Water Act (CWA) requires the establishment of guidclines and standards to control
the direct or indirect discharge of pollutants to waters of the United States. Effluent limitations

developed for the regulated pollutants are applied to poxnt source d1schargcs on a case-by-case ‘

basis.

Section 304 of the CWA (33 USC 13 14) requires EPA to publish Water Quallty Criteria, whlch‘ R
are developed for the protection of human health and aquatic life.  These water quality criteria '

are promulgated in 40 CFR 131, which is also referred to as the National Toxics Rule (NTR). |
Federal water quality criteria are used by states to.set water quality standards for surface water. -

Discharges of material into navrgable waters are reglilated o.nder Sections 401 and 404 of the

CWA (33 USC 1341 and 1344), 40 CFR 230 (Section 404(b)(1) guidelines), 33 CFR 320

(general policies), 323 and 325 (permit requirements), and 328 (definition of waters of the United

States). These requirements regulate the drscharge of dredged or fill material to navigable waters

of the United States. The ACOE has the primary responsibility for administering the Section 404

permit program. Section 401 requires state water quality certification before 404 permits can be -
~issued. This allows states to veto a permit application for non-compliance with state and local .
- water quality laws orto request the ACOE to place condmons on the 404 penmt

6.1.1.5 Rivers and Harbors Act, 33 USC 403 and 40 CFR 320, 323
This Act prohibits unauthorized. activities that obstruct or alter a navigable waterway. In

particular, Section 10 of the Act applies to. any dredging and/or disposal activity in navigable

waters of the United States, 1nc1ud1ng the Duwamish Rlver Therefore the R1vers and Harbors
Act is applicable to the Norfolk s1te :

U.S. Ammy Corps of Engmecrs (ACOE) permits are nceded for the dxscharge of dredge or fill
material into waters of the United States. There are general permits which include regional
permits issued by district or divisional engineers on a regional basis and nationwide permits
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which are issued by the Chief of Engineers. If the activity is not covered by a general permit, an
individual permit application must be filed. The Secretary of the Army acting through the Chief
of Engineers authorizes the permit. Several policies are applicable to the review of permit
applications which include: public interest review; effect on wetlands; fish and wildlife; water
quality; historic, cultural, scenic and recreational values effects on limits of the territorial sea;

consideration of property ownership: other federal, state, or local requirements; safety
impoundment and structures; water resource values; water supply and conservation; navigation,

and mitigation. The public interest review involves the evaluation of probable impacts, including
cumulative 1mpacts of the proposed activity and its intended use of the public interest. In turn,

this evaluation is based on a balancing of the benefits of the proposal against its reasonably
foreseeable detriments. The criteria used for this evaluation are outlined in 40 CFR 320.4.

| 6.1.1.6 Toxic Substances Control Act, 15 USC 2600 et seq. and 40 CFR 760 et seq.

TSCA authorizes the EPA to establish regulations pertaining to the control of chemical
substances or mixtures that pose imminent hazards. EPA has published regulations pertaining to,
among other chemicals, PCBs. 40 CFR 761 Subpart D regulates the storage and disposal of
PCBs including soils and sediments excavated from regulated units which have PCB
concentrations greater than 50 mg/kg DW. PCB-contaminated materials at these concentrations
must be incinerated or disposed of in a qualifying chemical waste landfill, PCB-contaminated
liquids may altematlvely be disposed of in high effic1ency boilers wh1ch meet specxﬁc criteria.

PCBs have been detected i in two different hot spots at the Norfolk site at concentrations greater
than the 50 mg/kg threshold. If sediments are removed from the site with concentrations greater

than 50 mg/kg, then TSCA will be appropnately applied.

6.1.1.7 Comprehens:ve Enwronrnental Response, Compensatlon and L:ablllty Act, 42
' USC 9601 and National Oil and Hazardous Substances Pollut:on Contmgency
Plan (NCP), 40 CFR 300

CERCLA, also known as Superfund and the NCP provide the national pohcy and procedures to’
1dent1fy and cleanup contaminated sites on the National Priority List (NPL). The Norfolk site is_
not an NPL site, nor is it being considered for the NPL. CERCLA also pr0v1dcs for natural
resource trustees to assess and seek compensation for damages to natural resources resulting
from releases of hazardous materials (42 USC 9607) The Consent Decree (Sectlon 6.1.1.1) was
filed under the authonty of CERCLA.

6.1.2 State Laws and Regulations

- 6.1.2.1 Sediment Managemént Standards, Chapter 173-204 WAC

The Sediment Management Standards (SMS) (Chapter 173-204 Washington Administrative
Code (WAC)) regulations are promulgated under the Water Pollution Control Act (Chapter 90.48
' Revised Code of Washington (RCW)), Model Toxics Control Act (MTCA) (Chapter 90.105D
'RCW), and the Puget Sound Water Quality Authority Act (Chapter 90.52 RCW) to establish
marine, low salinity and freshwater surface sediment standards for Washington state. To date,
only marine sediment standards for Puget Sound have been established. Marine sediments are

-
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defined as those sedlments in which the mterstltlal pore water contains 25 parts per thousand
(ppt) salinity or greater L

The SMS relics on chemical and blolOglcal criteria to desig[iate sediments. Most of the Chemlcal‘ V

criteria are derived from the apparent effects threshold (AET) method, an cmpmcal method
based on Puget Sound chemistry and biological effects data. Chemical criteria are established
for a “no adverse effect” level (or SQS) and a “minor adverse effect” level (or CSL/MCUL). The
SMS regulations recognize that a cleanup action may not achieve the objective of no adverse
effects initially; therefore, minimum cleanup levels were established. These cleanup levels are
the maximum allowed chemical concentration and level of biological effects permissible at the
site that are expected to result in no adverse effects by year ten after completlon of the active

' cleanup action. These regulations are apphcable and shall be used to detennmc the sediment -

standards for the Norfolk site.

'6.1.2.2 Shoreline Managemeht Act, Chapter 90.58 RCW and Chapter' 1 73-14_WAC

The regulations in Chapter 173-14 WAC were developed pursuant to Chapter '90.58 RCW to -

protect shoreline values while still fostering reasonable use. These regulations require

. substantial development permits to be obtained for any project or action which occurs within 200 -

feet of the ordinary high water mark of marine waters and materially interferes with the normal
public use of the water or shorelines of the. state. The local government (City of Tukwila
Planning Division) issues substantial development perrmts (Chapter 6.1.3. l) The Washmgton
State Department of Ecology (Ecology) and the Attorney General are sent copies of the permit by

the'local government for review. Since they do not have permit approval authority, they may

request review of the permit by the Shorelines Hearings Board if they are dissatisfied with the
permit. The average time for approval of a substantial development permit application is
 approximately 4 to 12 months. Two other permits, a conditional use permit and a variance

permit, may also be issued. A conditional use permit is designed to allow greater flexibility in

‘varying the application of land use activities. A variance permit grants relief in extraordinary or
unique circumstances from “specific bulk, dimensional, or performance standards” of master
programs. These two permits need to be granted by the local planning department and Ecology.

It is not anticipated that remedial activitics at the Norfolk site will deviate from the goals of the '

King County Shoreline Master Program. Therefore, it is ant1c1pated that only a substantlal use
permit will be required for the Norfolk site.

‘6 1.2.3 Puget Sound Estuary Program
The Puget Sound Estuary Program (PSEP) was estabhshed in 1987 under the authorlty of the

National Estuary Program (NEP), Section 320 of the Clean Water Act (33 USC 1330). The NEP 1
* was established to protect estuaries of national significance by requiring a management conference

to develop a comprehensive management plan for the estuary. PSEP is jointly managed by the U.S.

Environmental Protection Agency (EPA), Ecology and the Puget Sound Water Quality Authority -

('PSWQA) in cooperation with federally recognized Native American Indian tribes of western
' Washington. The PSWQA authored the 1991 Puget Sound Water Quality Managerhent Plan
- (PSWQA, 1991), which was adopted by EPA as the Puget Sound Comprehensive Conservatlon and

Management Plan. Actlon plans within the Plan which are apphcable to the Norfolk site include B
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the Contaminated Sediment and Dredging action plan, the Municipal and Industrial Discharges
action plan and the Stormwater and Combined Sewer Overflows ac_tion plan, Under Chapter 70.90
RCW, PSWQA, state agencies and local governments are required to “evaluate and incorporate as
applicable, subject to the availability of appropriated funds or other funding sources, the provisions
of the Plan, including any guidelines, standards and timetables contained in the Plan.” Therefore,
the Plan does not have specific regulatory force but must be considered during actions which are
covered by the Plan. Thus, the Plan shall be considered as guidance. Under PSEP, Puget Sound -
Protocols were developed to standardize the collection and analysis methods used for chemical and
‘biological testing in Puget Sound. The use of standardized protocols by all agencies, consultants,
and mvestigators continues to increase the usefulness of ‘the information collected by allowing -
comparisons with other data collected using similar methods. The protocols are updated
pcnodlcally as advances in technology and changes in needs are 1dent1ﬁed or warranted.

6.1.2.4 State Environmental Policy Act Chapter 43,21C RCW and Chapter 197-11 WAC

_ The State Environmental Policy Act (SEPA) Chapter 43. 21C RCW, sets forth the state's policy
for protection and preservation of the natural environment. Chapter 197-11 WAC are the state's
rules to implement this act. Local Junsdlctlons must also nnplement the policies and procedures
of SEPA. Ecology, the SEPA lead agency, will submit the ‘state’s response to the NEPA EA,
(Chapter 6.1.1.2), for the Norfolk site. After a FONSI is issued, if applicable, the state lead will
adopt the federal document. This adoption is necessary prior to the issuance of most of the other
permits needed to conduct remedlal activities at the Norfolk site.

6.1.2.5 Historic Preservatlon Act, Chapter 27.34 RCW, Chapter 27.44 RCW, and
Chapter 27. 53 RCW

These acts prohibit disturbing any Native American grave sites or other historical or premstoncal

- archeological resources without a permit or supervision from the proper department or tribes.
Because the Norfolk site is located in the native bed of the Duwamish River, it is not expected
that any historic or prehistoric remains will be encountered. If any article is uncovered, these
requirements will apply, and the Suquamish Tribe and the Muckleshoot Indlan tribe, as federally
recogmzed tribes of interest, will be consulted

. 6. 1 2.6 Washington Dangerous Waste Regulatlons, Chapter 70. 105 RCW and
Chapter 173-303 WAC '

The regulatlons found in Chapter 173-303 WAC were developed to implement Chapter 70.105
RCW and are based on the state's authority to administer RCRA. The Dangerous Waste
,Regulatlons provide criteria for determining whether solid wastes which are removed during
remediation are dangerous or extremely hazardous. These regulations-also provide rules which
apply to the generators of hazardous substances and the treatment, manifesting, transporting,
‘ /dlsposal and storage of these substances. Removing contaminated sediments from the river
constitutes generating such substances. If sufficient’ quantities of hazardous substances are
removed such that the small quantity’ exemption does not apply, then these. regulatlons will
potentlally be used for the dredged sediments. - ;
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| 6.1.2.7 Washington Hydraulic Code, Chapter 75.20 RCW and Chapter 220110 WAC

This act establishes requirements for performing work that would use, divert, obstruct, or change

the natural flow or bed of any salt or fresh waters and sets forth. procedures for obtaining
“hydraulic project approval. For the Norfolk site, the Washington State Department of Fish and
Wildlife would review the proposed’ hydraulic project for approval. Submittal for review
+ includes general plans for the overall project and complete plans and specifications for the
proposed construction or work below the old high waterline of state waters and for the proper
protection of fish life. The proposed project will be either approved or denied within 45 calendar
‘days of the receipt of a complete application and notice of compliance with applicable

requirements of SEPA. If the Department of Fish and Wildlife believes that the proposed project

will either directly or indirectly harm fish' life, the project will be denied unless adequate
mitigation can be assured by conditioning the approval or modifying the proposal The
provrsrons of WAC 220-110-270 and -320 are applxcable for the Norfolk site.

6.1.2.8 NPDES Permlt Program, 33 USC 1251, 40 CFR 123 Chapter 90.48 RCW and
Chapter 173-220 WAC

Section 402 of the Clean Water Act (33 USC 1251) requlres EPA to issuc penmts for the
discharge of any pollutant to navigable waters. Federal regulations (40 CFR 123) allow
- qualifying states to issue NPDES permits. Washington's Water Pollution Control Law (Chapter
- 90.58 RCW) and regulations (Chapter 173-220 WAC) meet the federal requirements for the state
~ to issue NPDES permits.  Water from dewatering activities associated with dredged sediments
released to the Duwamish River would be regulated under an NPDES permit. However, water
~ from such activity could be released to.a sanitary sewer which would not requlre an NPDES
‘permit but rather, approval from KCWPCD

6.1.2.9 Water Quallty Standards for the Surface Waters of the State of Washington, |
‘Chapter 90.48 RCW and Chapter 173-201A WAC

These regulatlons establish water quallty standards for the surface waters of the state as requlred
by the Clean Water Act and the Water Pollution Control Act (Chapter. 90 48 RCW). Specific

standards apply for many toxic substances. These surface water quality sta.ndards will be applied

during all remedral activities, as apphcable |

6.1.2.10 Model Tox:cs Control Act, Chapter 70.105D RCW and Chapter 173-340 WAC

The statute, Chapter 70.105D RCW, was created as a result of citizens' initiative Measure No. 97.
MTCA requires Ecology to establish and periodically update minimum cleanup standards for
hazardous substances, and investigate and remediate releases or threatened releases of hazardous

substances ;

The regulation, Chapter 173-340 WAC, promulgated under MTCA estabhshes administrative
“processes- and standards to -identify, investigate, and cleanup facilities where hazardous

* substances pose a threat to human health and the environment. This regulatmn will be
considered for the Norfolk site though it is not an official MTCA site. :
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6. 1.2, 11 Solid Waste Management Act, Chapter 70.95 RCW and Chapter 173-304 WAC

The Solid Waste Management Act provides the State's policy on landfill and solid waste disposal

requirements. The policy places emphasis on Washington's dedication to recycling. This act and

implementing regulations will be used when considering upland disposal remediation
alternatives. Waste reduction and recycling will be considered wherever appropriate.

6.1.2.12 State Aquatlc Lands Management Chapter 79.90 RCW and Chapter 332-30 WAC

- Land use authorizations of state owned aquatlc lands are administered by the Department of Natural
Resources (DNR). These areas include constitutionally established harbors, state tidelands,
_shorelands and the beds of navigable waters. Issuance of land use authorization for activities on
these public lands is based upon evaluation of the proposed use by the department’s Aquatic Lands
Division. State law Chapter 79.90 RCW empowers DNR to set the terms and .conditions to

- authorize uses of ‘state owned aquatic lands. - All the DNR’s aquatic land use authorizations are
contractual in nature and involve limited conveyances of rights to use state owned aquatic lands.
The primary administrative rule on aquatic lands that guides the DNR is Chapter 332-30 WAGC,
Aquatic Lands Management, which established performance standards and operational procedures ‘
for aquatic lands uses. ,

6.1.3 Local Laws and Regulations

6.1.3.1 Shoreline Master Program, Title 25 King Couhty Code‘/

~ The City of Tukwila recently annexed the portion of King county which includes the site. The
- City will issue the Shoreline permit; however, until the Shoreline' Master Program is modified
(expected in 1997), the King County Shoreline Master Program (Title 25 King County Code) is
the governing regulation. The Shoreline Master - Program's overall goals are regulating
development of shorelines, to protect the ecosystem, provide maximum public use, encourage
water dependent use, and preserve and increase views and access. The: Shoreline Master
Program provides standards for dredging and dredge disposal operations including shoreline fills.
The Master Program will be cons1dered in the dec1s1on making process, during all phases of
remediation.

6.1.4 Tribal Treaties |
' 6.1.4.1 Treaty of Point Elliott, 12 Statute 927 o -

The Treaty of Point Elliott was signed with Native Amencan tribes occupying the lands within
‘the Puget Sound Basin lying north of Point Pulley to the Canadian border and from the summit -
of the Cascade Mountains to the divide between Hood Canal and Puget Sound. The treaty
guarantees “the right of taking fish at usual and accustomed grounds and stations ...” to all the
signatory tribes and other allied and subordinate tribes and bands of Native Amencan Indians.
The Duwamish River is a usual and accustomed fishing area. This treaty is applicable, and will
be observed to ensure that cleanup activities do not interfere with the rights of the tribes.
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6 2 CLEANUP STANDARDS

In the 1991 Consent Decree agreement, the EBDRP Panel was directed to follow Washmgton‘

- state sediment standards as a minimum standard to determine the level of sediment cleanup.
" Therefore, identification of contaminated sediments was based on comparison to Washington

State Sediment Management Standards (Chapter 173-204 WAC). The SMS have established -

- cleanup standards for chemicals in marine sediments, while cleanup standards for low salinity

sediments, freshwater sediments, and protection of human health are to be determined on a case-
by-case basis.” As discussed in Chapter 4, Phase 1 salinity data for surface sediments ranged
from 14 to 22 ppt for upriver stations, and from5.to 16 ppt for stations adjacent to or directly |

downstream of the Norfolk outfall. The decreased salinity at the outfall relative to the upstream

locations is caused by low-salinity stormwater coming from the outfall. Since salinity
measurements tended more towards marine designation, and field observations also indicated

 representative marine biota near the study area (e.g., presence of saltmarsh vegetation, intertidal
- bamacles, gammarid amphipods, and blue mussels), comparison to SMS criteria for marine
sediments is considered appropriate for development of sediment clea.nup areas.

The SMS marine chemical criteria for aquatic life are defined for two effects levels: a) Sedunent

Quality Standards (SQS) criteria, which establishes a level that will result in no adverse effects

on biological resources; and 2) Cleanup Screening Level (CSL) criteria, which establish minor
adverse effects levels and Minimum Cleanup Levels (MCULs) to be used in evaluation of
- cleanup alternatives. The site assessment identified four chemicals of concern (i.e., mercury, 1,4-
dichlorobenzene, bis(2-ethylhexyl) phthalate, and PCBs) associated with the Norfolk outfall,

based on comparison to respective SQS and CSL/MCUL criteria. These criteria are listed in
Table 6-1; in addition, dry weight AET values are also listed for bis (2-ethylhexyl) phthalate

smce dry weight comparisons were used to define the areal extent of contamination.

/ ‘ Table 6-
POTENTIAL SEDIMENT CLEANUP STANDARDS FOR NORFOLK CHEMICALS. OF CONCERN
Chemlcal of Concem o SQS Criteria CSL(MCUL) Cnteﬂa ~ LAET Value .
Mercury 041 mgkgDW 0.58 mg/kg DW N ‘
1,4-Dichlorobenzene ‘ 3.1 mg/kg OC _ ‘9 mglkg OC -

: Bls(2-ethylhexyl) phthalate 47 mgkg OC 78 mg/kg OC | 1,300 ug/kg DW'
Total PCBs | 12mg/kg OC  85mgkgOC |
Notes: o C ' o
$QS: . Sediment Quality Standard ' .~ CSL: . Cleanup Screening Level .

MCUL: Mlmmum Cleanup Level LAET Lowest Apparent Effects Threshold
0C:  Organic Carbon , , DW: Dry weught ‘

*The SMS prov1des for 51te-spec1ﬁc cleanup standards that may range from SQS to CSL/MCUL

criteria, based on evaluation of associated cost and net environmental benefits. In addition,

human health risks may be considered for bioaccumulative chemicals such as PCBs. As part of.

the site assessment, potential sediment cleanup areas were estimated, by calculating the surface
arca exceeding SQS and CSL/MCUL criteria for each of the ‘chemicals of concern. [Note

Page 6-8

I



sedlment surface area exceedances for bis(2-ethylhexyl) phthalate were based on companson to

dry weight AET values, rather than organic carbon-normallzcd SQS/CSL criteria, since several
low TOC stations affected the contouring of organic carbon normalized concentrations.] -
Individual chemical exceedance areas were then combined, yielding a total volume of sediments

exceeding SQS and CSL criteria (or AET values for bis (2-ethylhexyl) phthalate) for the outfall
footprint of 1,481 and 1,096 cubic yards, respectively. This assumes a 2-foot depth of

. contamination, consistent with the ﬁndings of the site assessment. : :

Followmg completlon of the site assessment several members of the EBDRP Panel became
. involved in mteragency discussions regarding the potential for human health nsks from PCBs in
Duwamish River sediments, at this and other sites. - As a result of these dlscusswns it became
apparent that human health risks due to bioaccumnulation of PCBs in seafoods, as well as adverse
“effects on juvenile salmonids migrating through the Duwamish River estuary, may occur at
levels below the SQS.  However, human health-based sediment standards have not yet been
- promulgated, nor have bioaccumulation-based site-specific standards been set for PCBs at any
site. Plans are in place to develop such standards for sites in the Duwamish Rivet, but these
studies are not yet complcte and are beyond the scope and schedule of this relatlvely small and
routine cleanup

In order to address these concerns, the EBDRP Panel decided, as part of the planned clea.nup at
' Norfolk to remediate any additional, accessible sediments below SQS that contain detected

levels of PCBs. The Panel believes that the benefits of achieving protection of human health and

migrating juvenile salmonids outweighs the small additional cost of remediating these sediments.

The extended sediment remediation area (Figure 6-1) is based on extending the PCB cleanup to

nondetect levels. The calculated surface area for this sediment cleanup area is 32,300 square
- feet, and the estimated sediment cleanup volume is 2,392 cubic yards (assuming a 2-foot depth of
| contammatlon) : : : :

Although the remedial action is planned to address these additional sediments, the site-specific
cleanup standards will be set at SQS. Without the detailed studies planned to be carried out over

~ the next few years in the Duwamish, it is not yet appropriate to select a site-specific sediment
~standard that is protective of bioaccumulative effects of PCBs. Selection of the SQS as the long-
' term standard for all chemicals at the site is also consistent with the goals of the sediment source
control program. This is appropriate because this site contains an operating CSO under an
NPDES permit, and the NPDES program will: be respon51ble for monitoring the area once the
cleanup is.completed.
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